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25 lymphocytes, orchestrate the accumulation and activation of granulocytes, in
particular eosinophils and to a lesser extent basophils. Through the release of
cytotoxic basic proteins, pro-inflammatory mediators and oxygen radicals,
eosinophils generate mucosal damage and initiate mechanisms that underlie
bronchial hyperreactivity. Therefore, blocking the recruitment and activation of
30 Th2 cells and eosinophils is likely to have anti-inflammatory properties in asthma.
In addition, eosinophils have been implicated in other disease types such as
rhinitis, eczema, irritable bowel syndrome and parasitic infections.
Chemokines are a large family of small proteins which are involved in
trafficking and recruitment of leukocytes (for review see Luster, New Eng. J.
35 Med., 338, 436-445 (1998)). They are released by a wide variety of cells and act
to attract and activate various cell types, including eosinophils, basophils,
neutrophils, macrophages, T and B lymphocytes. There are two major families
of chemokines, CXC- (a) and CC- (B) chemokines, classified according to the
spacing of two conserved cysteine residues near to the amino terminus of the
40 chemokine proteins. Chemokines bind to specific cell surface receptors



Chenokines are a large famly of small proteins which are involved in
trafficking and recruitnent of |eukocytes (for review see Luster, New Eng.
J. 35 Medwp 038%29136- 445 (1998)). They are rel eased by a WCAEPU303381y oOf
cells and act to attract and activate various cell types, including

eosi nophi pg47basophil s, neutrophils, macrophages, T and B | ynphocytes.
There are two nmagjor famlies of chenokines, CXC (a) and CC (0)

chenoki nes, classified according to the spacing of two conserved cysteine
residues near to the amno term nus of the 40 chenoki ne proteins.

Chenoki negeBhgifl tothersaiyf ofG-prittingoufiad severctemisorembraneyidroain 082291

PCT/ EPO3/ BR33Hs (BIGRIRY 38! 800+ NBobP AdiRafdiir che@biifo PscebRis fesaé! pl ed. seven
t ransnenb?r}oéepaé%tr% %ré%ﬂopges aH(mCé?%Sﬁ%X {n??gcglﬁl‘la‘arlcﬁﬁ:ﬁﬁrﬁi ’chéﬁéé%)m cAftivation of

chenoki ne i an i ncrease in
i ntracel | shage, neressafexppssigesl Gaiulapa eSQﬁ‘a{B%'eC‘f'%rdgﬁ@QH afigh si on of
cel | ul a5 aefaestionrvf bell wigwtien (clisgotaxisil at i on and 5 pronotion of cell

mgration (che §)1umE[é} ST crRerhekiterecobtoSGiavh badk (deatifieticapitair s have
been identifie

an t 4 nvention is
the CC chgﬁﬁ'w'ﬁfe'"?pé)gg Bt @qéé r&ﬁ r§) IE%LQGC &le ﬁlrrr]?lr':éatcglét:ﬁ):ﬂ{/r sexpr essed on
eosi nophi KGCRaNawhirk i Rﬁ@porwagre}b(rﬁm s5 9'? eeﬂf‘? 3nad‘d'|éfji§) %1 1s. Chenokines
that act ahsdpBRs,nastuels asl TR cRASTEBempkiPesthahactbBCR-3a5U6h Biown to recruit
and aCtl'oV"rli-'A‘?\wa_Q;5 iINORRIdng ME®-4, piRs kriowmtaredruit andeadtivateesosinbpixiisn Gfnd

g]?t g)é:?nSZE ah%l% lﬂ?&gﬁl ol 8&5«% U%@ - %l@hs e-Em@allyCB?ﬁd ioZ@tR@n and function

| ca n t he
devel opmafﬂ“edﬂcaﬂqt’é’P f‘ fgpe %’ég ﬁyggokgieﬁ Hrlggéca%#pa? he&%kﬁ/
speci fi calcblytraixcpie%@edemomen&ﬁ@"@m]ccﬁisq‘?‘éﬁ SYSRASASIHUR R nf | anmat ory
15 aller 9'3QS ESSdfvaREsxprédsedokialdise mafr calttypas m@ma@manf@rgeafenat ed in

;?tsggno ICWQ OC%(\?_lrﬁBRlﬁ@Q thafatd aﬂGCRt@ar"eQ}‘ernéféted na8sparee ko tc_%/p]?fS :E ﬁ
r i ffiths
Sites o ety o SE, ik ﬁf@?i | 8609 tﬁ@%ﬁ""f‘%mgﬁ" 7 Med.
191, 265- WheTg hePGRYse their aetyrtion (-0 fitheekels ). bgn Slabrie. BHPBhdi e
conpl et el )(19941)3 Ihdyid et akiBxpi Mieds, 401,i260-273t (B0@®)} imagditions aptyCORedt h, H. et
al ., J. ocl’oﬂéﬂeaﬂtlbocﬁgs EchhpletbRABnHiBit e6t%A Mitkractidri Wigh assiropthildody for the
R 3 S e Héf 'tﬁn@ s Ki) Nin. ﬁx%&xé%)%%“ 1?9?)2 vﬁﬁl@%*‘éraboéyyfeﬁfh@eact ivity

and 14N an-ani

al :
Exp. I\/Ed CCE’@@PGQ'BC?CQ%‘TO"("PQ98§ax'anﬁ9§°e bqurwb@‘%fp E\O?F&tg'tgg %’ndl cate that
ant agoni stiungedosinopbili@RarBanisebprde! Oéﬂghmr(ﬁoﬂlﬂ%@ﬁyalt’d b¥p-dMed-her apeuti c use
for the tregt{Bmisf1988). Thus, many lines of evidence indicate that antagonists at

the CCR-3 receptor are very likely to be of therapeutic use for the treatment ofa
25 range of inflammatory conditions.

In addition to a key role in inflammatory disorders, chemokines and their
receptors also play a role in infectious disease. Mammalian cytomegaloviruses,
herpes viruses and pox viruses express chemokine receptor homologues, which
can be activated by human CC chemokines such as RANTES and MCP-3

30 receptors (fo} review see Wells and Schwartz, Curr. Opin. Biotech., 8, 741-748,
1997). In addition, human chemokine receptors, such as CXCR-4, CCR-5 and
CCR-3, can act as co-receptors for the infection of mammalian cells by microbes
such as human immunodeficiency viruses (HIV). Thus, chemokine receptor
antagonists, including CCR-3 antagonists, may be useful in blocking infection of

35 CCR-3 expressing cells by HIV or in preventing the manipulation of immune
cellular responses by viruses such as cytomegaloviruses.

International Patent Application publication number WO 01/24786
(Shionogi & Co. Ltd.) discloses certain aryl and heteroaryl derivatives for treating
diabetes. WO 00/69830 (Torrey Pines Institute for Molecular Studies) discloses

40 certain diazacyclic compounds, and libraries containing them, for biological
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possesses anti-inflammatory properties. This compound is therefore of potential
therapeutic benefit, especially in providing protection from eosinophil, basophil
and Th2-cell-induced tissue damage in diseases where such cell types are
25 implicated, particularly allergic diseases, including but not limited to bronchial
asthma, allergic rhinitis and atopic dermatitis.
Thus, according to one aspect of the invention, there is provided a

compound of formula (1):
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prepared by the methodology described hereinafter, constituting a further aspect

15 of this invention.
A process according to the invention for the preparation of the compound

of formula (1) comprises coupling of a compound of formula (il) or a salt thereof:

o [Oj
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F
(n
20
with a compound of formula ({ll):

H.c™ OH

<l

25 and thereafter, if required, carrying out one or more of the following optional
steps:
(i) removing any protecting group(s);
(i) preparing an appropriate salt or solvate of the compound so formed.

()



The conpound of fornula (1) and salts and sol vates thereof may be prepared
by the net hodol ogy described hereinafter, constituting a further aspect 15
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protecting group(s); (ii) preparing an appropriate salt or solvate of the
conpound so f oriBGouplthg WPHIR34MB2As BIGHMRAS(10 2838 Qll) RGEAEH dthén coupl i ng of

Lhe comounds, Phd 236 LlniaBobt bghnSof@hraed AN any su tabl e
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in the %@r&gm fo 18G4 QurgSC. The reaction products are isolated and

purified usin Scucl%gglgrrlitaéc%gﬁltemperatures include those in the range of 18°C to
25°C.

The reaction products are isolated and purified using conventional

methods.
15 The compound of formula (11l) may be prepared by sulphonylation of the

compound of formula (IV):

QP
H.N

9 OH )

20 The sulphonylation may be carried out using a conventional
sulphonylating agent, for example a sulphonyl chloride such as
methanesulphonyl chloride, in the presence of a suitable base, for example
aqueous sodium carbonate.

The compound of formula (ll) may be prepared by either by Reaction (a),

25 Reaction (b), or Reaction (c).

Reaction (a). Reaction of the compound of formula (V) with a compound of
formula (VI)

HOS F .
H/\CE A \/‘f_\
V) F
30

wherein A is a protected amino group, suitably phthalimido, followed by
deprotection of the amino group to give a compound of formula (lIR)

( (V1)



met hods. 15 The conpound of fornula (111) may be prepared by sul phonyl ation
of the conpound of fornmula (IV): 10 HZN OH (1V) 20 The sul phonyl ati on may
be carri ed0®awsa28i ng a conventional sul phonyl ati ng agent pCrmpPogoaapl e a
sul phonyl chl oride such as nethanesui phonyl chloride, in the presence of a
sui t abl e pagarg1 f or exanpl e aqueous sodi um carbonate. The conpound of
formula (11) may be prepared by either by Reaction (a), 25 Reaction (b),
or Reaction (c). Reaction (a). Reaction of the conpound of fornmula (V) with
a conmpound of formula (M) HO~/\N\ F H (V) F NO 30 wherein Ais a

protected am no group, suit alimdo, followed by deprotection of
the amino group to give aHdbnmpound off fornula (I1R) 5 WD 03/082291
PCT/ EP0O3/ 03339 P&791 HaN F (11 foll owed by resolution of the resulting

enantionmers of the conpound of fomyula (I1R); 5 or; Reaction (b). Reaction
of a compound of formula (V) as hefei nbefore defined wth a conpound of
formula (VIA) O A (VIA) 10 wherei A her ei nbef ore defined for
formula (VI), followed by deprotectid the amino group to give the
conmpound of formula (I11).

F (IIR)

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

5 or
Reaction (b). Reaction of a compound of formula (V) as hereinbefore defined
with a compound of formula (VIA)

A\/f—l
10

wherein A is as hereinbefore defined for formula (V1), followed by deprotection of
the amino group to give the compound of formula (11).
Reaction (c). Hydrolysis of the compound of formula (VII);

c:FE,C(O)r\JH/'h“‘[O j

15 F (Vi)

(VIA)

followed by resolution of the resulting enantiomers of a compound of formula
(IIR).
For both reactions (a) and (b), the cyclisation of the intermediate diols
20 (lIBR) and (1iB) in the reaction between the compound of formula (V) and a
compound of formula (V1) or (VIA) is typically carried out under the Mitsunobu
conditions as follows:
Typically, a mixture of the compound of formula (V) and the compound of
formula (V1) or formula (VIA) in a suitable solvent, such as tetrahydrofuran, is
25 stirred, suitably for 20-24 hours at a suitable temperature, suitably the reflux
temperature of the solvent, under an inert atmosphere, suitably an atmosphere of
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t hen dri edfiformuac(MR)2r f@mulagt tespgsteely- t he protected form of the conpound
of formula (|1 Rhexenfovalnsiliee grotectinggipep friouethg protuet is érpicady cafried he
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temperature, suitably 70-75°C and then treated dropwise with a concentrated
mineral acid, suitably concentrated sulphuric acid. The mixture was then heated
at elevated temperature, suitably the reflux temperature of the solvent, fora
suitable period of time, suitably 20-24 hours, after which the reaction mixture was
25 cooled to 20-25°C and then treated with a suitable apolar solvent, suitably
dichloromethane. A base, suitably 0.880 ammonia solution, is then added
dropwise, maintaining the temperature between 20-25°C. Further apolar solvent
is then added, the aqueous phase then being separated and extracted with
further apolar solvent. The combined organic phase is washed with water and
30 then evaporated to dryness. The residue is redissolved and the apolar solvent
evaporated to give the compound of formula (lIR) or formula (1n.
The process for the preparation of the protected form of the compound of
formula (IIR) or formula (l1) described above may also be undertaken in two
stages, in which an intermediate compound of formula (1IBR) or of formula (1IB)

35 respectively;



20 forrmula (11) in an appropriate polar solvent, suitably water, is heated
to el evated tenperature, suitably 70-75C and then treated dropwise with a
concent r awed3/osa2per al aci d, suitably concentrated sul phur PCTE&PO3H033The

m xture was then heated at elevated tenperature, suitably the refl ux

t enper at upgs4¥1t he solvent, for a suitable period of time, suitably 20-24
hours, after which the reaction m xture was 25 cooled to 20-25C and then
treated with a suitable apolar solvent, suitably dichloromethane. A base,
suitably 0.880 ammoni a solution, is then added dropw se, maintaining the
tenperature A 200|H5C. Further apol arsgl veHt t$ then added, the
aqueous phase then being separated and étracted wth further apol ar

sol vent. The conbin organi ¢ phase is washedlw tp water and 30 t hen
evaporated to dryRpéss. The residue is redissolvgd and the apol ar sol vent
evaporated to giveg the conpound of formula (11 R} or formya (11). The
process for the prepa foff of the protected formpf XJe' conpound of
formula (I11R) or for (I'l) described above may &g be undertaken in two
stages, in which an redi at e conmpound of for muba BR) or of fornula

(11B) 35 respectively’ 7 \WO(IBR082291 PCT/ EP03/ 03339 P&ATHE) HrH A A V
1-51 V F (1113R) F (11 B) wherein Ais as hereinbefore defined for

conpound 1eTgn e &° Fejeinelors B oIk by MRV X1 P (Vi) i
a suitabl ésseladat , such as tetrahydrofuran, is stirred, suitably for
20- 24 hdurs at Typwaiy, abhistureaithe aompeundsafiferamila (M) pad gefompeund efper at ur e of
t he sol veRgrmu (Y odBrmig (VIARInSuHaBleasolvent, sath ys wrabydrosEmeise of ni trogen.
Further coppesnddly i dud ol SsilgRdemperatile, diitsbiyti opat ed at a 10
sui tabl e tenper 1O suj t the .refl ux tenperature qf Bh §o!)fve_nt, under
an inert t%ﬁ‘nﬁ?fé‘gﬁ%P t:hes°‘8|vte§1bf’e/{deéﬁné? AiFlpsplaergss at]aﬁ v 5g&tm §p21re 2% ui t abl e
period of nittages, Fetheraeinpognd offgtmda (Yhis agded andiemidis keated hen cool ed,
sui t abl 0 tsit2le tetseratary stitblycthapeiuxdempperatysé bathedolygntreades aof addi tion of
a sui tabl g,&Paimosphere, suitably an atmosphere of nitrogen, for a suitable period of
time, suitably 3-6 hours. 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
15 (lIB) respectively is isolated by filtration, washed with further co-solvent and dried
in vacuo.
A protected form of the compound of formula (lIR) or formula (I} may
then be prepared from a compound of formula (IIBR) or formula (1IB) under
similar conditions to those of the reaction between a compound of formula (V)
20 and formulae (V1) or (VIA) as hereinbefore described, but omitting the reflux
period prior to the addition of the phosphine and azo compounds.
Reaction (c) is typically carried out by stirring a solution of the compound
of formula (V1) in a suitable solvent, for example a mixture of methanol and
water, and adding a suitable base, for example potassium carbonate. The
25 mixture is stirred at a suitable temperature, for example those in the range 20-
25°C for a suitable time, for example 16-20 hours followed by removal of the
organic solvent in vacuo. Water is then added and the mixture extracted with a
suitable organic solvent, for example ethyl acetate. The combined organic
phases are washed with water and saturated aqueous sodium chloride solution
30 before drying over a suitable drying agent, for example sodium sulphate, filtering
and evaporation of the solvent in vacuo. The crude product is then purified by
flash chromatography.
The resolution of the compound of formula (11} from the racemic product
i.e. the compound of formula (IIR) may be undertaken using techniques well




sol vent, suitably diisopropyl ether. The conpound of fornula (11BR) or
formula 15 (11B) respectively is isolated by filtration, washed with
further cwogdlseat and dried in vacuo. A protected form eCTiHPe3/e38pound of
formula (I1IR) or forrmula (I1) may then be prepared froma conpound of
formul a (IPAERp1or fornmula (11B) under simlar conditions to those of the
reacti on between a conpound of formula (V) 20 and formulae (VI) or (VIA) as
her ei nbef ore described, but omtting the reflux period prior to the
addition of the phosphine and azo conpounds. Reaction (c) is typically
carri gfl O‘lkh?\bb{téfhioéé KB cRind0d m,ifmmqpumepanaﬁwadlal bigh berfonmancé VI 1) in a
sui tabl e sol. i AmtatdA®f wat er, and addi ng
a suitabl i‘%é?@f‘?@%&%@ n@?\k&pﬁ@ﬁggﬁggﬁroﬁgyﬁ The 25 m xture is stirred
at a suit SASETEYRYBPA RS, for exanple those in the range 20-.25C for a

sui tabl e time, Thercompanpd ef fepnuia (Wonabe BTQPGWéjcfr%?t'}ee??ﬂ%QPn Pl the organic
sol vent 3§ Rovagalgx) Water is then added and the m xture extracted with a

sui tabl e organic solvent, for exanple ethyl acetate. The conbi ned organic
phases are washed with water and saturated agueous sodium chloride sol ution
30 before drying over a suitabl €dryi ént, for exanple sodium sul phate,
filtering and evaporation of the sol in vacuo. The crude product is
then purified by flash chromatographys gesolution of the conpound of
formula (11) fromthe racem c product i.e. tﬂg)corrpound of formula (11 R
may be undertaken using techniques well 8 WO 03/082291 PCT/ EP03/ 03339
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0,
|
éof‘
may be prepar edHereomnonad ebioppuiadvbrmaybe prapared RYIRFCEN of Q) by reacti on
wi t h et hanhgouné of Brrntlalf/ii)t he reaction is carried out at elevated 10
tenperature, e.g. 40 - 60C, in the absence of solvent. The conpound of

formula (VMIl) may be prepared by re i ggoof the conpound of fornula
(VIT1) CF3C(ONH O Cr-‘sc(O)NH/W'L“E'D j
N

H v

15
with 3,4-difluorobenzyl chloride.

The reaction between the compound of formula (Vill) and 3,4~
difluorobenzyl chloride is typically carried out in a suitable solvent, for example
N,N-dimethylformamide, under an inert atmosphere, for example an atmosphere

20 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
of 20-25°C, for a suitable period of time, for example 16-20 hours before
removing the volatile components in vacuo.

25 The compound of formula (V1) is prepared by treating a solution of
morpholin-2-ylmethylamine in a suitable organic solvent, for example methanol,
under an inert atmosphere, for example an atmosphere nitrogen, with a solution
of ethyl-a,a,a-trifluoroacetate in a suitable organic solvent, for example ether.
The mixture is then stirred for a suitable period of time, for example 20-40

30 minutes at a suitable temperature, for example a temperature in the range of 20-
25°C and the volatile components removed in vacuo. The residue is then
dissolved in a suitable organic solvent, for example methanol, and the volatile
components removed in vacuo.




N HVII) 15 with 3,4-difluorobenzyl chloride. The reaction between the
conpound of forrmula (VII1) and 3,4- difluorobenzyl chloride is typically
carried owDB082RIBUI t abl e sol vent, for exanple N, N-di net rgirfEeosreassde,
under an inert atnosphere, for exanple an atnosphere 20 of nitrogen, with
t he addit pea79f a suitable base, for exanple potassium carbonate, and a
sui tabl e activating agent, such as sodiumiodide. The m xture 1is then
stirred at a suitable tenperature, for exanple a tenperature in the range
of 20-25C, for a suitable period of tinme, for exanple 16-20 hours before
removing the vmhebbﬂnpo@rmmme (V) andqut) .ar@ Borfiimeraiatiyauaitatileof f or mul a

<(51VIS{J|I %aiblse n &ﬂ'{dﬁsc B égﬁéaﬁl‘epgreﬁ b?%hbll’bb?ﬁntﬁﬂ(nomb%@bur@s Joty| met h%" amne in
en or.

5 hosphor BxarTide tigsedircioc i ERRarare 17 0% sy “‘f@%‘?ﬁeﬁéﬁd@? of

et hyl - a, asechad J.|Marcbaddveaced Prgagichomysine 6?6%(“?’(: 198 &/iﬁ for exanple

et her. sTheergtishég.e is then stirred for a suitable period of tinme, for

exanpl e 20-40 3f I&b&\aber%saéff&nﬁﬂeiet( Cpl(ml-‘e)emraaawmrefo@hsummbea
tenperature in tﬁe range of and the volatile conponents renoved in

vacuo. ThB%Y®%si due is then d| ssol ved in a suitabl e organic solvent, for
exanpl e met handrcordingly; Hers/§IPsRvIdes @ CURRR r??to i?d{}gd in vacuo. 9 WO
03/ 082291 PCT/ HEF?Q@/|§333@romﬁ7aqom'¢mmd@ﬁfﬂﬁmht@s(”8mformJI a (1V) and (M) are

comer C1Ioa||y avableabhRro proVimLE Ssmpusd oRsorelaiBpar ed by anal ogy with known

procedures, ,h&%e? frdrihul t andard reference texts of
synt hetic net h&agﬁﬁg%h%ré] S pRe év”ﬁgé’z Orggm ac g}%st ry, 3rd

Edi tion (1985) Suijgy! §r°§@%f‘ﬂtgé9%°él"eﬂ%ye& tﬁ%@b%vc?r{ﬁ%'l}w& ae (I1),
(11BR), ( HoBp uaed cerientienally inike @ ddetastheds Qfé@fmatlomeeefwwe ¥ thereis
provi ded gy pitnely gfoups arathesd tdnventiohabmethiods apropriateta thed a conpound of
f or mul a5 e ding Pofdetdds f&'e?(QmBl"eQNés@erﬂetﬁo@de&lé@Qd o sthuapl a (11B).

There i's tiferenge ?exg%_ 0 sy%hef) C et gol%y Ll?c,rhrg‘é IgJ%Iensk/ Protecting

Groups, (1994), Thieme.
For any of the hereinbefore described reactions or processes,
conventional methods of heating and cooling may be employed, for example
20 electric hotplates and ice/salt baths respectively. Conventional methods of
purification, for example crystallisation and column chromatography may be used
as required.
The salts and solvates of the compounds of formula (I) may be prepared
from the compound of formula (1) or suitable salts or solvates thereof and
25 isolated according to conventional procedures.
The compounds of the invention may be tested for in vitro biological
activity in accordance with the following assays:

(a) CCR-3 Binding Assay

30 A CCR-3 competition binding SPA (scintillation proximity assay) was
used to assess the affinity of novel compounds for CCR-3. Membranes prepared
from K562 cells stably expressing CCR-3 (2.5ug/well) were mixed with
0.25mg/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

35 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
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

10



Suitabl e protecting groups in any of the above nmentioned reactions are

t hose used conventionally in the art. The nethods of fornmation and renoval
of such woeBegRbng groups are those conventi onal nethodsPapmropoizate to
the 15 nol ecul e being protected, for exanple those methods discussed in
standard pgaference texts of synthetic nethodol ogy such as P J Koci enski,
Protecting Goups, (1994), Thiene. For any of the hereinbefore described
reactions or processes, conventional nethods of heating and cooling my be
enpl oyed, for exanple 20 electric hotplates and ice/salt baths

respecti vejoy, VAR @B A BAd g Ofithe cbngantiafiorc aft dapmpound whishambits
crystalli Fﬁg?@c ﬁ%ﬁmdﬁq‘b’ttw&%ﬁ&ﬁaflesgtwméxﬁ@wné}ﬂs used as required. The

salts and tes O ounds of fornula (1) nay be prepared from
t he conpound of for mul a I) or suitable salts or solvates thereof and 25
| sol at ed &cloosii i58Mal procedures. The conpounds of the
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wth the &%EgEéinﬁéMﬁlsm(e?é p@#RuFroRl Rethagpéesiayal Blbod BGRr@arbnpet i tion

bi ndi ng 'S %g EhipiEH bl BVAL(R dot <8353K0n ¥admHaRd ol lagiRgess the af finity

of novel ra ar 2 cells stably
expr essi néuwwma@w\a@prav'%weﬁ?&@& (Mof‘% 5 wheat - germ

aggl uti n| 0. lrsmﬁnblegylsl6(1M®éﬂf§i)a@)3"$were|rﬁt$ubmf@§d iimRP ﬂ@i"‘?{@o%mr ( HEPES 50
mv bCa 20 |§]§@oa$e2cm/%th @alééfmmmaécmf Ffargbe;z;t 37 for 30 Fund. owi ng

' ncubatio McQbatloh2m AbEwits W trt a fBE 6 A bWre-
concentra?% %PCE%,{ % s ﬁ'}?ﬁ ?ﬁ bated in a 96
wel | pl at sugrgnded iy RE VE§§ @QS’U/ﬁ‘P %wgrqﬁgp‘grbu thd "p 8 ounter The
total aspessencd umncmasngo@wqentr@mpvéppmp@wd@(ﬂda%@ ®al ysed by

fitting the mlﬁs'att Porvdohtrorefsunse asiBmvire incubatied with Wl#m%mnlyDé[ha are
presentﬁsd g tﬁm J@S%V\Qoﬁé’dn% %a?%é&?%@mchﬁ’ﬁiﬁ@%aﬂﬁo val ues
ogarl

(negat i §ch% E};% %ﬁtoﬁeﬁno@&o@ %QmWErel%%bg'%g ! }E23| nophi |

[ 1251 ] eot a4l Fhem
Chenot axi £ nalioaim! csll W@f%éﬂ?ﬁﬁjtﬁdh%\fé)é’ ngﬁ‘Pﬁh‘f’féBef' rpialtg aP?\H\CB y effect on
eosi nophi lat 3pdteipiaxiiss. Celsirampimingontep ef iherohemetbxis fitter waian peri pher al

bl ood by ‘?‘&ﬂ&?{ﬂ £hd the number of eosinophils which had migrated were quantified by
20 reading the plate on a fluorescent plate reader. Inhibition curves for the effect of
compounds on eosinophil chemotaxis were analysed by fitting the data with a
four parameter logistic equation. Functional pK; values (fpK;) were generated
using the equation below (Lazareno & Birdsall, 1995. Br.J.Pharmacol 109: 1110-
9).

25
IC,,

1+ [Agonist]
EC,,

foKi =

The compound of the invention was tested in the CCR-3 binding and/or
eosinophil chemotaxis assays (assays (a) and (b)). The compound of the
30 invention was tested in the CCR-3 binding assay and possessed a plC50 value
of 8.0. The compound of the invention tested in the CCR-3 eosinophil
chemotaxis assay possessed an fpKi value of 8.4.
Examples of disease states in which the compound of the invention has
potentially beneficial anti-inflammatory effects include diseases of the respiratory
35 tract such as bronchitis (including chronic bronchitis), bronchiectasis, asthma
(including allergen-induced asthmatic reactions), chronic obstructive pulmonary
disease (COPD), cystic fibrosis, sinusitis and rhinitis.

11



CD16 cell depletion using a MItenyi cell separation colum and a nagnetic
Super Macs magnet as previously described (Mtegi & Kita, 1998;
J. | mmunol wow3/08%349t 4340-6). Cells were re-suspended i n RPMPCIA203/413% FCS 10
solution and i ncubated with cal cein-AM (Mol ecul ar Probes) at 37C for 30
m ns. Fold@wmmng i ncubation, 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 presence of increasing concentration of conpounds (1 pM
to 30 M at 37C for 30 mns. For control responses cells were incubated
wijé hdRPM / FCSI ANYinchld& 42 FaeBbS bf tRebationtéstmaBReaa soﬂﬂasainnzersﬁmdl]?_nl) was
added to t ower - mfilter:
Recept or @%m%glﬁgﬁ@%rngﬁﬁgaﬁﬁﬁgg?%wl %gf%f&%éérﬁels(le%%}r% 25 {ol S) were
added to tifeasRR PR \éerccg'f's)t Ipteptingl Nflenatom 4ISPRReTSF ¥ %g 37C for 45
m ns. Cel Irsdiatemesxposigre@n alerpeneXRaserechenot axis filter were renoved and the
number of eosi FRRRAEISorethe Bofpdumd gitiad identnenayUamused tedrebly 20 readi ng the
prate on gebhiRl 836 kbl RnlaEdHasis, eéie%é,laﬂgﬁr%uémaﬁtfﬁndt he effect of

0 1 T..c \

; val

conpounds €081 no chenot.axi s_wer Ittt Rgihhe data with a
four par aﬁﬁ?%rﬁerl‘%tﬁﬁ'tgf?acct'«%ﬁgppgﬁea n(gﬁﬁfegne;ritpég %Yggér‘z?ﬂ 5{;@ wer e

gener at ed have aninflammatgycompaner] (Bev AZhemeTsSeess; MEaRpilis, FE ©

Br. J. Phar neredsis} 09V dridlAIDSYema@siaf pkKi = 1C50 1 + [Agonist] EC50 The
conpoungh of t hepy ' fe bRsbAANVdMtibM MaGERoDedM@engthend/ or eosi nophi |
chenot agol ir aﬁﬁgg]gféﬁggggggg’ecgﬂﬂn&mr}l%.Orlﬁnﬁitig_orrpound of It he 30 invention
was t est edPHEHE 2 BOWP 1'Ng assa¥ an % essed a pl.C50 value of 8.0.
The conpound ofFurther exarHes @fliease st qsdnmg: 36%9%'“8%@143%%’3]% chenot axi s
assay posdesmtoh has peEntialiyberefisial 8ffects ekidp carliqypsellly«R8ditiadss3ues i n whi ch

t he conpoudidroddiétobisVisstipherml Restulapdisemssl atld ifiopathieftyperebsiaogtilic nf | anmat or y
effects}%nclﬁr%%edi seases of the respiratory 35 tract such as bronchitis

e ectramoie ol Bhim BEa g B RS
di sease ( @@eDs,andysottias Uselin teitesatraent oS petpdmane diieases YIChEE WO 03/ 082291
PCT/ EPO3/ Q3383 tiBS#e/ Rlection after transplantation, rheumatoid arthritis and diabetes.

The compound of the invention may also be useful in inhibiting metastasis.

20 Diseases of principal interest include asthma, COPD and inflammatory diseases
of the upper respiratory tract involving seasonal and perennial rhinitis.

It will be appreciated by those skilled in the art that reference herein to
treatment extends to prophylaxis as well as the treatment of established
conditions.

25 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 a compound of
formula (1) or a physiologicaily acceptable salt or solvate thereof for use as an
active therapeutic agent.

30 There is also therefore provided the compound of formula (1), or a
physiologically acceptable salt or solvate thereof, for use in the treatment of
inflammatory conditions, eg. asthma or rhinitis.

According to another aspect of the invention, there is provided the use of
the compound of formula (1) or a physiologically acceptable salt or solvate

35 thereof for the manufacture of a medicament for the treatment of patients with
inflammatory conditions, eg. asthma or rhinitis.

In a further or alternative aspect there is provided a method for the
treatment of a human or animal subject with an inflammatory condition eg.
asthma or rhinitis, which method comprises administering an effective amount of

12



Al so included are diseases of the gastrointestinal tract such as intestinal
I nfl ammat ory di seases including inflammtory bowel disease (e.g. Crohn's

di sease owouBognat i ve colitis) and intestinal inflammtorpCHiEPresss39
secondary to radiation exposure or allergen exposure. 5 Furthernore, the
conpound d#G478d i nvention may be used to treat nephritis;. skin diseases
such as psoriasis, eczema, allergic dermatitis and hypersensitivity
reactions; and di seases of the central nervous system which have an

i nfl anmat ory conponent (eg. Al zheiner's disease, neningitis, nultiple

scl er osi S)the EhiMp&urdl diibthuke(ieorta physbbgidaty scoeptabtedsaliofr solvetepr esent

I nvention t faf)so be of use in the treatnent of nasal polyposis,

. N HERof ot . ! .
conjunctivitis gr pruritis, Furthe f rﬁﬁ‘f?a? ates in which the
conpound of the' "SGR P8ﬁ‘°%°é§'h?2?{é‘ﬁﬁ‘f‘%ﬁﬁé’ﬁ‘éﬂgfﬁ% a g? ﬁects i ncl ude
car di ovasadminisicaliedih PBHSOREEIENt WdY-at her oscl erosi s, peripheral vascul ar

di sease frtharalisabad furtbehypédeda iphapieceiiical agnpeaiitnseEPrisihe thonpounds of t he
i nventi on dpihdiRd UsRiMliadh, Gih pHRIRRCANPECSBiabi: sageBbIvatittiersof, has use in
the treat ment g‘f %Wtog‘élmg Qﬁg@gﬁ %H&ibt%e RhdrROsraddridrs ssue rejection
after tranaé]gl PP on, rheu_g‘g i rthriti’s .ang | abetes. T e conmpound of
the invention nHEraiSISHRIOWEET AIPTOGTS? K PETRM Sﬂ‘gl %gﬁ%@a&au%g Di seases of
princi pal foméatestwhic borderises admixingdbppompaundhel farma ) 9' di seases  of the
upper r espiHysbRiically asdeptabiendatt drgolveitherabf witidonreoramoreaihysibiogicallys. 1t wi | |
be appr eci aagcggta % c{ilné’ﬁt@ oFEér}viér%?' in the art that reference herein to
treatment eX S 1o roa@#aaf S 2 ewe\;el i8 n{[agefop %)%?ﬁ(ﬂgrﬁe of established
condi tions. vy c| 89&, HE gé)?ﬁ?)ou d o riula (1) is useful as
a t her apeiatdateddororaiTinbpled; istranasal. Bresd dateniraboretither aspect of the
i nvent i on gireipiepationd pafferablg fordral gdjinisiratianphysi ol ogi cal |y accept abl e sal t
olr SO![ x% € . t her-gffieth %F\d k‘?ﬁsu?e% f8NoraP&dnhiMiStra it AL Edritsin 2@AVENtioRH) Thfar e i sI |
al so erefo rovi ded . 0, i), a si ol ogi ca
accept abl ee’?!rﬂ?etn?%?“@oﬁs\(}é{?(ﬂﬁq %@ér@%# &dﬁxggnp&s‘g@ﬂﬁ%tc %Jgg’tgr?ggtmhse%r? wo’f ) Y
i nf | ammat oragasanti meilage of gtarchs £elivlpsg or Pﬂ'VWP’('ipé’me@@Sr@\teFﬁg Yo anot her
aspect of éxaenpie)tanioseomicrotrgstelling cellulpse deigar, esizesstaseh, et onpound of
formul a (Ijnhddphate RR¥SIHAbIOBLEGNS, ferexembrbgaediimateasattvstearicid, her eof for
the manyp at%}cl,JE&y&f‘uyl@ngﬁf}b&%ggm&a;fd%ntéé}gnt%,r RRLERbe HotRBlstpad,s Wi th
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
25 oily suspensions, solutions, emulsions, syrups or elixirs, or may be presented as
a dry product for constitution with water or other suitable vehicle 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
30 or hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan
mono-oleate or acacia; non-aqueous vehicles (which may 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
35 and/or sweetening agents (e.g. mannitol) as appropriate.
For buccal administration the compositions may take the form of tablets
or lozenges formulated in conventional manner.
The compound may also be formulated as suppositories, e.g. containing
conventional suppository bases such as cocoa butter or other glycerides.
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inflanmatory conditions, eg. asthma or rhinitis. In a further or
alternative aspect there is provided a nethod for the treatnent of a human
or ani nalweuwbjogxpli wi th an inflammatory condition eg. astirca/EP3/0338Nitis,
whi ch nmet hod conprises adm ni stering an effective amount of 12 WD 03/082291
PCT/ EPO3/ 0B38®1 PAA791 t he conpound of fornula (1) or a physiologically
acceptable salt or solvate thereof. The conpound according to the

i nvention may be fornulated for admnistration in any convenient way. 5
There is thus further provided a pharmaceutical conposition conprising the
conmpound of fOFTﬁél ébrﬁdo).xnd@bc@dlﬁby@tmhm@lnﬁm hpy atsodpet fatvhdatedifar or sol vat e

L gre; Iegj . ertgﬁa é&ﬂ{?.ls'tr)étu&ﬂ me%p@gaé@%dah%&awo%ﬁ@ma@%le: di I uents or
phar naceut‘?rééqnt94 'BrLWﬂldéf?ﬁgfﬂﬁmmf‘j?r %&% Pi 5”@8 8rﬁﬁéllgnsgﬁ%|ﬂgﬂ%§rrpound of

fornul a ( lipfusionsonpregiiod sWinggs.cflin Wuﬁ@éﬁﬁ)ﬁ%@'@e@éﬂ'?‘ Byaddsfvat e thereof with
one or nPrgegdystivel Tk cambysitiasaegy ke such fores as soptiaw: sispessiofhe conpound
a0ﬁo|r d'dng cSr%n%JP&oMH% Bé&l% JFRBN-doREo @ RIS, aR@maly @bﬁulrﬁbﬁmlétt@w oral,

i nhal e i ntranas r ration,

pr ef er abl Y2950 %Pﬁ@sé‘&ﬁP%@SWF a f%% %Ef@'hfpci) .eﬁ%‘géﬁ& n@/%ﬂd?m?c?t or al

admi ni st raQCIJ\éﬁﬁ"‘@rﬁge@%rnﬁﬁ‘?rﬁa’é‘@Mg?ﬁ@%‘M%Ingr HP%&{%‘"?EY}’H e %f%dl ng agents,
f or exanpl ensttutign witttasuitgbleyeshidie,re.g.starig, pyrogendfieggeaternbeforamssi | age of
starch, jgetidy §8hcp;6re9éﬂté(ﬁ6nﬂﬁéy By pfephicd®ysilinkid dtetils polvaer aseptiery e, | act ose,
m cr ocr yst, ﬁb?ﬂ\?d&%l elrlﬁe éo?rtalﬁéfg%F byﬂﬁﬁgg%gsteﬂée‘g&tﬂron%%ﬁﬁdéﬂ} inRj\@sphat e or

sorbitol; esium stearate, stearic acid, 20

tal c, poI y“é’cnltﬁﬂl‘eéﬁ@ e%%PWH}Q Si I i ca, disintegrants, for exanple, potato
starch, croscaFhestdrpnend adil phairacstiinaleenapasitions GeoReNBse Be or wetti ng
agent s sucGhveiion HRiaD heawsedlin soinpinatien wilhetheathkrtpeutiaggents, fwat ed accor di ng

ggrmefnb?gfsor en'le al%(t RMih égléﬁtsa%ﬁtlchgﬁ %HJ: b@é&gg é?ﬁlqmn%étgﬁﬁqégtﬁsbe in the
enmul si ons, SUAg 'BPétg'iqq%’ P ﬂ@ KA 8p'é?%g t%fcﬁiﬁaﬁgsoné product for

consti tut |@womonatev@pmetaﬁpn@fqﬁ@ateswmaﬁp ng 8ReIENide PEPYTSES °E| & For Such liquid

pr epar at i ofigh-stanpidabantainflarnmatoen tiiuge ANSANS) £ vseslivsm clomglysatependi ng  agent s,

for exanpl guqosRfi doluns WD ifFRit), IsiRbiibhe® ahtagGhiste ONE/SSiHBIBROISY T UD,

20 tryptase and elastase inhibitors, beta-2 integrin antagonists and adenosine 2a
agonists; or beta adrenergic agents such as salmeterol, salbutamol, formoterol,
fenoterol or terbutaline and salts thereof; or antiinfective agents e.g. antibiotic
agents and antiviral agents. It will be appreciated that when the compound of the
present invention is administered in combination with other therapeutic agents

25 normally administered by the inhaled or intranasal route, that the resultant
pharmaceutical composition may be administered by the inhaled or intranasal
route.

The compounds of the invention may conveniently be administered in

amounts of, for example, 0.001 to 500mg/kg body weight, preferably 0.01 to

30 500mg/kg body weight, more preferably 0.01 to 100mg/kg body weight, and at
any appropriate frequency e.g. 1 to 4 times daily. The precise dosing regimen
will of course depend on factors such as the therapeutic indication, the age and
condition of the patient, and the particular route of administration chosen.

Throughout the description and the claims which follow, unless the

35 context requires otherwise, the word ‘comprise’, and variations such as
‘comprises’ and ‘comprising’, will be understood to imply the inclusion of a stated
integer or step or group of integers but not to the exclusion of any other integer
or step or group of integers or steps.

40 General Experimental Details
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gel atin, hydroxynethyl cellul ose, carboxynethyl cellul ose, alum nium
stearate gel 30 or hydrogenated edible fats; emulsifying agents, for
exanpl e, woewBwsa2nr sorbitan nono-ol eate or acaci a; non- aqUEdEP83/eBbe cl es
(which may include edible oils), for exanple alnond oil, fractionated
coconut opPG4791ly esters, propylene glycol or ethyl alcohol; or
preservatives, for exanple, nethyl or propyl p- hydroxybenzoates or sorbic
acid. The preparations nmay al so contain buffer salts, flavouring, colouring
35 and/or sweetening agents (e.g. mannitol) as appropriate. For buccal

a &

temof tablets or |ozenges
pgi‘ou%% el

pie conpound may al so be fornmulated as

supposi t or a n|n convent nal 0si t es such as
cocoa but EBBHBYA TPé-rL?% 35;% %&mmi@emd @ @2‘8’? %8%3339 P&4791
The conposoldertsdor &l Mey/rt formisacidmy @8Y 7 Brvivammaniusn pestalgiRati e or

par ent ersalg -agarks Rcstbhigilé:aatdd v H05%GV forricadid rat aflowoate af Boulspernf usi on and may

be preseﬂiﬁﬂ 1 fndiRdibwf g%fa | @:%B&Sl wBs8NCR0ISABOTRS; AMB al s, smal |

I th
an added SUpHESde{ROPg § PSP AOBHBToEL SRR oS L

suspensi on@umt@ﬁ%‘?hﬁ@i’@fr%zmﬁsaqueous or non aqueous vehi cl es, and may

cont ai n f Golidipledserextraatipenich exebéing®gy anti - oxi dants, buffers, antim crobial

agent s gne ek réf@FH t6'l§d{ute¢¢ds‘H5E§GXLQ SRRBAIS aciflsord ﬂl@ésle\/eﬁdrmtldnhe active

[ ngred| ent gaa/ be in powder formfor <constitution with a suitable vehicle,
ster P To en-free water, before use. 10 The dry solid presentation

nay be pré‘ﬁé‘?'@ﬁe@wqq aI’rf"‘l"'r‘lgca sterile powder aseptically into individual

sterile containers or by filling a sterile solution aseptically into each

cont ai ner egRghple £ EREH 25 V4-(B4-difieropenpOHRebin 2pfiatetgerstd-cal  conposi ti ons

accordl LS ifob ST 18R AR Sfgebe used in conbination with other

t her apeut Mﬂpﬁ_&ﬁtl hi stam ni ¢ agents, anticholinergic
agents, anti-inflammatory agent S such as corticosteroi ds e.g. fluticasone
propi onate, becl onet hasone 0 ppi odat e, nonetasone furoate, triantinolone

acetoni de or budesoni de® @q’o St el m/d@l ghti-inflammatory drugs (NSAI Ds)
eg. sodi um cronogl ycatHaC do fo di ur DE-4 inhibitors, |eukotriene
antagoni sts, iNGS inhibitors, 20 tryptase and’el astase inhibitors, beta-2

such as salneterol, sal butanol, fornoterol, F

i ntegrin antagoni sts and aden05| ne 2a agonl"b] ts; or beta adrenergic ‘agents

F

To a stirred solution of Description 4_(0.0242g) in N,N-dimethylformamide (1ml)

20 was added a solution of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.0304g), 1-hydroxybenzotriazole (0.0171g), and Description 3
(0.0243g) in N,N-dimethylformamide (1ml) at 22°. N,N-diisopropylethylamine
(0.0368ml) was added to the mixture which was then stirred at 22° for 18h. The
mixture was applied to a 2g SCX ion-exchange cartridge (IST Isolute Flash SCX-

25 2), pre-conditioned with methanol. The cartridge was eluted with methanol and
10% 0.880 ammonia solution in methanol. The first ammonia fraction was
evaporated in vacuo and the residue was further purified by Biotage™ flash
chromatography on silica gel, eluting with 200:8:1 dichloromethane/ethanol/0.880
ammonia solution. The required fractions were combined and the solvent

30 evaporated in vacuo to give the title compound (0.0353g) as a colourless glass.
LC/MS : R = 2.16min, m/z 454 [MH"]

Description 1: 2-(3,4-Difluorobenzylamino)-ethanol
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fenoterol or terbutaline and salts thereof; or antiinfective agents e.g.
antibiotic agents and antiviral agents. It will be appreciated that when
t he conpowpd3os22ohe present invention is adm nistered inPComPOIIG3BDN W t h
ot her therapeutic agents 25 normally adm nistered by the inhaled or

i ntranasalpP@4ngtie, that the resultant pharnmaceutical conposition may be
adm ni stered by the inhaled or intranasal route. The conpounds of the

i nvention may conveniently be adm nistered in amounts of, for exanple,
0.001 to 500ny/ kg body wei ght, preferably 0.01 to 30 500ng/ kg body wei ght,
nmore preferably 0.01 to 100ng/ kgHBedy wei ght, and at any appropriate
frequency e.g. 1 to 4 tines daily. :?he preci se dosing reginen wll of
course depend on factors such aspibie therapeutic indication, the age and
condition of the patient, and thelparficy ar route of adm nistration

chosen. Throughout the description g he clainms which follow, unless the
35 context requires otherw se, the ‘conprise', and variations such as
‘conprises' and 'conprising', wll be und:erstood to inply the inclusion of

a stated integer or step or group of integers but not to the exclusion of

any ot her ¢m§g§ﬁemﬁr1 2 Fohc) (PRGAR S Qe i @Ry Gener al
Experlrrenta I 4%%%%&/EP 3

Chr omat ogrdBRYIC e & §/o%§ g‘? ﬁm%ﬁ'%ft %&%\ﬂ/‘mmh@ LC/ MB)
syst em ving32fs 8utl) aéAO"QnWABEi*PIDQlSn(i%f miEeash andgeriintiodPaRiani&net er) col umn,
el uting Wréébtnoﬁ@émwtaﬁuré\ Thdmixtdre masfstirradl for 8bivchilst iy 7ested @t anmoni um
acetate 1ng ateRB8°C Befdn ﬁ b&lRg BoRE@ Db tbmBer@ire! The Phikbidiias form c

o019, 21, e B il ot M e 8*““?9*’ B, ™" Jo0%

over 3. 5niselttionollhe Ahasegovase separated and the OrQ%‘SIE’EﬁSQ wag 65}& ‘B%r 0. 2mi ns.
Solid pi‘(as‘mmrtsaamated) aqéaus sexicivaigarporidie sGaion (18Pek)s The coswingde Fl ash

SCX- 2 sul Sidsds st firtRboseratktragtd gottiorcafdthyl deetate ADOmMLenper at ur es

Zr §| :c Inugr C%nggg%%%m%g{q{a%@zohéﬁ sgw?re T shg éth water (2x500ml) and
r (met hyl s RREARHPaHE | SPSBITY P 3 i@ h orgamc phase was

concentrated in vacuo and re- concentrated after addition of toluene to give the
15 title compound as a white solid (92.5g).
Mass Spectum m/z 188 [MH']

Description 2: [4-(3.4-Diflucrobenzyl)morpholin-2-ylimethylamine)
NH,
)
N
F
2-(Oxiran-2-ylmethyl)-1H-isoindole-1,3(2H)-dione (166.8g) was added portion-
wise to the stirred compound of Description 1 (128.12g) at 80-20°C under
nitrogen over 50mins. The mixture was stirred at 80-90°C for a further 3h before
25 concentrated sulphuric acid (200ml) was added dropwise over 40mins. The
mixture was heated to 150°C and stirred overnight. After cooling to room
temperature, the mixture was washed with ethyl acetate (2x400ml). The
aqueous phase was cooled to 10°C and saturated aqueous sodium chloride

(400ml) was added carefully over 30mins. Further saturated aqueous sodium
30 chloride (400ml) was added to the aqueous phase and the mixture was washed

20
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0 ~O01 HCN\ NO a HH
(0.0242g) in N, N-dinethylfo

1- ( 3- di newbyBasa2appr opyl ) - 3- et hyl carbodi i m de hydr ochl or iPd@/EP03/@36%1Q) ,

1- hydr oxybenzotri azole (0.0171g), and Description 3 (0.0243g) in

N, N- di met hPGA@®tam de (1 m ) at 22. N, N-diisopropylethylamne (0.0368m)
was added to the m xture which was then stirred at 22 for 18h. The m xture
was applied to a 2g SCX i on-exchange cartridge (IST Isolute Flash SCX 25
2), pre-conditioned with nethanol. The cartridge was eluted w th nethanol
and 10% OwfiBurtherpartionssofl atityil acetate (BeilanpThe @heedusrdiasamwapgoaied r act i on was

evapor at edy °¢%‘d%§§!§$d&5%ﬁﬁ§i:ﬂ%ﬁh WBR ahuedietodrins hidredddyTid ot ageTM f 1 ash
|
8

chromat ogra on silica , ' ' 00: 8; " :

di chl or o?ref'ﬁg%gl"g‘lshe, ?t%%h&t@)lm%é&{é% (é\%ﬁdéﬁ )o%d%ﬁl%comglnﬁg r0 ¢ n%cr actions were
conbi ned aPkpsesvespfikaiagd thserahy Byl ﬁF@'cP"i’-an\‘FaE‘ﬁBb'f“ifF%ﬁgé‘ Iceadi$ t | e conpound
(0. 0353g) wereawashled witheeatery3a330ml) 4@ $aturatadt agueous Srdium chiordelSENG VH+]

Descri pti ofrghnicdhbse dadebhdentrales iz yidudidnd)re 2bhentrbted(23)\¥ReP 3ddii2 91

PCT/ EPO3/ 0 : . < = A y fl uor obenzene
(90. 0g) (Fégﬁ’eegg’%@%mgﬂ?%&wﬁﬁném "H’ég"gﬁtﬁﬁ*é%&%'ﬁ%‘*géwy, 1961, (26),
2353- 2355) MRgs SRecied o &n é]to et hanol anine 5 (325.8nm ) at 40C, with
stirring under nitrogen and cooling to maintain the reaction tenperature.
The mi xtjgr pe¥@mptich B 1-FES-043, 3 DifvrdirinziiRhophbie?-glimethylamier oxi nat el y 50C
before being cooled to roomtenperature. The m xture was partitioned

bet ween et hyl acetate and saturamtzad aqueous sodi um bi car bonat e

NF F To a stirred solution of Description 4
rmam de (1m) 20 was added a sol ution of

Description 2 (4.5g) (racemic mixture) was separated into its single enantiomers

15 by preparative chiral-HPLC. The separation was carried out using a 2" x 22cm
Chiralpak AD 20um column, Merck self pack DAC system, eluting with 95:5:0.1
(v/v) heptane : absolute ethanol : diethylamine (flow rate: 50mi/min over 40min,
UV detection 220nm); sample load preparation: 300mg sample in 10ml 1:1 (v/v)
absolute ethanol : system eluent. The solvent was removed from the required

20 fractions in vacuo and the product was partitioned between dichloromethane and
2N aqueous hydrochloric acid, the phases separated and the organic phase
extracted with further 2N aqueous hydrochloric acid (x2). The combined
aqueous extracts were adjusted to pH12 by the addition of solid potassium
carbonate and the solution was saturated with solid sodium chloride. The

25 solution was extracted with dichloromethane (x3) and the combined organic
extracts washed with water, dried over magnesium sulphate, filtered and the
solvent removed in vacuo to give the title compound (1.84g) as a yellow oil.
Preparative HPLC retention time 28.5mins

30 Description 4: 3-[(methylsulphonyl)amino]phenylacetic acid

G H

\ OH
o
o o}
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solution. The phases were separated and the organic phase was washed with
10 further saturated aqueous sodi um bi carbonate solution (100m ). The
conbi ned wagaesarsl phases were further extracted with a poPCIr@ro®63zes hyl
acetate (100m ) and the conbi ned organi c phases were washed with water
(2x500m ) BRE479%at urated aqueous sodi um chloride solution. The organic
phase was concentrated in vacuo and re-concentrated after addition of
toluene to give the 15 title conmpound as a white solid (92.5g). Mass
Spectum m z 188 [ MH] Description 2: f4-(3

4-Di fl uorobenzyl ) norpholin-2-yllmethylamne) NH2 O NF 20 F

2- (Oxiran- 2, %ls'ﬁﬁ%méblhf (;rH‘)f' ﬁ%%ﬁh@nyiac%ﬁ@ﬁald B.20&ndkobRnPearbdte added

t t 80-90C
Poder i t 1) Ty g orisivater (SRED SR gk R AR chi %@%36%2% "a
further ShWefTéﬁé“'ZE"%Wﬁ%B‘Pﬁ‘t?@t’VgBngpﬁﬁﬁﬁ’dbh beferedising lefd corléed dr opwi se
over 40niSnmonTteepenatmte, acidiiad tdyetd Ledthtoong 3yGraghigrie acid mad Ieft/brstargiht After

cool i ng t ojf PRIMiger KBPRIAIMERight. NEhdThretiltstewaslidVRsREErad, Washédyith acet at e

(2x400m) . w;@?ang?ﬂﬁgﬁﬁ %%%&%@Jﬁpﬁégﬁ sl:hﬂ W OeS/nﬁ b'tra?eltgqg agqueous

sodi um chl er her saturated
aqueous soHYDRSSH ERIDdY t@ere yl 'VFB iR ot ?fe"?ﬂﬁlg fE) /§& and the
m xture vvasryWaﬁllaedveerhV\mllwls‘@Blegin PCATigeraler 83880 ThP@ﬂYmS weten furt her
porti OHS.OOfllte@é@Wasm@Wﬁh & shaiafRnily of beld agtszand dibdsevacas tegiod ¢k to 10C

and adj ust ngi% 3% i dshbo Qgg sodi um hydroxi de. The m xture
was extrac FFZ%?IY?@ (%gﬂ,) ﬁlgdthe conbi ned organic phases
were filte h buf? mg; [Bf’ (l,onbined organi c extracts 5
were washed with water (3x500rr1) and sat urated aqueous sodi um chloride. The
organi ¢ phase was concentrated in vacuo and re-concentrated (x3) after
additions of toluene (3x150m ) to give the title conpound as an anber oil
(94g). Mass Spectumniz 243 [MH] 10 Description 3: 1-[(2S)-4-(3

4-Di f | uor obenzyl ) nor phol i n- 2-yl | met hyl am ne
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NH2 NF F Description 2 (4.5g9) (racemc mxture) was separated into its
single enantioners 15 by preparative chiral-HPLC. The separation was
carried owDoassngl a 2" x 22cm Chiral pak AD 20pm col um, Mer@proyed3so pack
DAC system eluting with 95:5:0.1 (v/v) heptane : absol ute ethanol :

di et hyl am R&ATRI ow rate: 50m /min over 40min, UV detection 220nm); sanple
| oad preparation: 300ng sanple in 1 Ol 1:1 (v/v) absolute ethanol
system el uent. The sol vent was renoved fromthe required 20 fractions in
vacuo and the product was partitioned between dichl oronethane and 2N
aqueous hygiahabl oric acid, the phases separated and the organic phase
extracted with further 2N aqueous hydrochloric acid (x2). The conbi ned
aqueous extract ' . pH12 by the addition of solid potassium
carbonate and t é%ﬁ%ﬁﬂﬁ?gﬁéhﬁgaz@turated with solid sodiumchloride. The 25
sol uti onwas extracted with dichl oronet hane (x3) and the conbi ned organic
extracts washed with water, @&rhed oyer nagnesium sul phate, filtered and the
solvent renoved in gacumot gjtitle conpound (1.84g) as a yell ow
oil. Preparative HPDBJ etentiob time 286 no 30 Description 4:

3- f (met hyl sul phonyts$ani bl phenyl acet i cNaci d"H3G <N D~~ /OH 0'SO | 0 17 WO
03/ 082291 PCT/ EP03/ 03339 P&A791 To a stirred solution of

3- am nophenyl acetic acid (3.2g) and sodi um canpgonate (5.44g) in de-ionised
wat er (36nml) was added mnet hanesul phonyl chlorijde (1.7 m). The m xture was
heated with stirring at 85 for 4h before bei ng™~.eg o-Eool to 5 room
tenperature, acidified to pH 2 with conc. hydrocl acid and left to
stand in a refrigerator at 4 overnight. The preé b'at ed solid was
filtered, washed with water and ether and the co ilneoFQ@ltrate and

washi ngs were e t r in vacuo. The resultant residue was

di ssolved in ho%ﬁggégvﬁgﬁﬁﬂﬁg%ﬁxgggﬁe- crystallise overni ght whil st
standing in a refrigerator at 4C. The crystals were 10 filtered, washed
with a smaRl quAmrocegs &ir thepreparation obmdordpound df forgakaud) ar@ ssilhes the title
compoundg( 0. 417 gglvas tigspbsTuHieBSrocsssdofipsises coupling of a compound of

formula (ll) or a salt thereof with a compound of formula (l11)

um, O
H2N/ [ j
N

(i)

15

@y

3. A compound as claimed in claim (I) for use as a therapeutic agent
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LOMS : R = 2.00mn, mz 228 [MHL, nlz 247 [ MNH4+1 15 18 WD 03/ 082291
PCT/ EP03/ 03339 P&X791 Cains 1. A conmpound of fornmula (I): 5 O O- S 0\
0 HC NWwWHho3wsz9HH N F F (1) and salts and sol vat es t heP€dfEPOR03389 pr ocess
for the preraration of a compound of formula (1) or a salt or 10 solvate

t her eof whifl*{Hlocess conprises coupling of a conpound of fornula (11) or
a salt thereof with a conmpound of formula (Ill) H2 N"(0) NF F (Il) 15
OO O H3CH OH (IIl1) 3. A conpound as clained in claim(l) for use as a
therapeutic agent 19 WO 03/082291 PCT/ EP03/ 03339 PG&4791 4. A nethod of
treat ment of a Humgthogrof {aatment simpeen suanieel supiact swiesing fooseepti bl e to an
i nfl ammat ory corudistépiblevtbian nflaeinhatdrycongitions edich adsthed sdrapriseg an ef f ecti ve

amount of a compnFsRAinG bR kfBdive BnuAl dPalcompound as claimed in claim 1.

5 5. A pharmaceutical composition comprising a compound as claimed in
claim 1 and a physiologically acceptable carrier therefor.

6. A compound of formula (If)

, O
HZN/ “’[ j
N

10

7. A compound of formula (lIBR)
H H
A /LLH\EO

F
15
wherein A is a protected amino group.

8. A compound of formula (1IB)

20



5 5. A pharmaceutical conposition conprising a conpound as clained in
claim1l and a physiologically acceptable carrier therefor. 6. A conpound of
formul a (WD)o3/0822Df s, 2 NF F 10 7. A conpound of fornulPpeT(HPOBREIH A F
15 wherein Ais a protected am no group. 8. A conpound of fornula (11B) 20
WO 03/ 0822864881/ EP03/ 03339 PG4791 A rH IF (1113) wherein Ais a
protected am no group. 5 9. A conmpound of formula (V) HO,,~/\ F HF (V)

21
/I,II"[OF’/l/OH
A

F (IB)
wherein A is a protected amino group.
5 9. A compound of formula (V)
HO \/\N F
H
F (V)
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