2 0 MAR 2007 WO 20041026880 PCT/ GB2003/ 003998 NOVEL COVPOUND The present
invention relates to a thiazol opyrim dinone conpound, processes and
intermedi ates used in its preparation, pharnaceutical conpositions?(MAR 2607
containing, it a Its use in 5 therapy Chenoki nes play an inportant role
in imnquhéﬂoﬂﬁ?ﬁsﬁ%atory responses in various di seaded’ @AY der s,

I ncl udi ng asthma and all ergic diseases, as well as autoi mmune pat hol ogi es
such as rheumatoid arthritis and atherosclerosis. These small secreted

nol ecul es are a grow ng superf \.Lﬁ' f 8-14 kDa proteins characterised by
a conserved four cysteine 10 m&g—.—k&‘lﬁ@@&em time, the chenokine
superfam |y conprises three groups exhibiting characteristic structural
motifs, the Cys-X-Cys (G X-Q, Cys-Cys (GO and Cys-X3-Cys (C X3-0
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chenpat t nadbaytisass dndidisbrd&fspmsludlhg asmemt iidliet dic &u&besass Wl & dutidkiniin®
(IL-8) and n%g;[ rophi | -ﬁct i vating. peptide 2 (NAP-2). The C-C chenoki nes
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t he cent r)éd-ChfemﬂmasThv)G%ﬁha(ld:NS)? faslivsdiave ssuearicespmbacyy argl ard distirgduisbed NK
cells and. nast cells. Studi.es,.have denonst.r.at hat tions of the
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among whigfhyasige ﬁebtﬂués@“)ﬁ@(l@(ﬁc Qﬁﬁtﬁlaisﬁﬂgtﬁﬁﬁ’d fronmthem&mﬁmac CCR3
CCR4, CCRS, CCR6 CCR10 and 30 CCRI (for the CGC

fanilyl3 te%eeﬁhavempie@tmaclewoewmmwpxmtper s€cystemsni | y) and
CX3CRL fqggifke G X3-C family. These receptors represent good targets for
drug developnent since agents which nodul ate these receptors woul d be
useful in the  The C-X-C chemokines include several potent chemoattractants and activators of

neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).

The C-C chemokines include potent chemoattractants of monocytes and

20 lymphocytes but not neutrophils. Examples include human monocyte chemotactic proteins 1-
3 (MCP-1, MCP-2 and MCP-3), RANTES (Regulated on Activation, Normal T Expressed
and Secreted), eotaxin and the macrophage inflammatory proteins 1o and 1p (MIP-10 and
MIP-1B).

The C-X3-C chemokine (also known as fractalkine) is a potent chemo attractant

25 and activator of microglia in the central nervous system (CNS) as well as of monocytes, T
cells, NK cells and mast cells.

Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated CCR1,
CCR2Z, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRE, CCRY, CCRI10 and

30 CCRI1 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS (for the C-X-
C family) and CX3CR1 for the C-X3-C family. These receptors represent good targets for
drug development since agents which modulate these receptors would be useful in the

treatment of disorders and diseases such as those mentioned above,



treatnment of disorders and di seases such as those nentioned above. 2 0 MAR
2007 WD 2004/ 026880 PCT/ GB2003/ 003998 -2- WO 01/ 25242 di scl oses a.ég ﬁm
of thiazol opyri m di none conpounds useful as CXCR2 antagonists. A m
within the sco e of WO 01/25242, but not specifically _disclosed therein,
has now SIW(E? PA883% been found to have an inproved ph&FEESIBEILH
profile when conpared with the structu ‘“ﬁlly nost simlar conpounds from
WO 01/ 25242 i.e. 5 Exanples 4 and 7. e present invention therefore
provi des a compoynd of formula (1) and  pharmaceutically acceptable salts
or solvates ther 2?01/@]5?42%01%‘3@?5@5N@“@mewe%mwdﬁﬂﬁe@bﬁﬁpound of

formila (EXCRS afagdie REoﬁibeﬁJd'vﬂﬂnﬂtﬁle%&{;&&%f’fw{b-ﬁlﬁgi@ bt} GERaIRNC ng to

m Xtures thereof also forman aspect of resent | nventli
t he i nverdiscdesed theredn, hes move @upnmlmb@nefowdd@ bs‘s: andgmpraved pharpaccdegicnh of
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opti ona$ I]g‘txanﬂp@selafnﬂér formng a phar maceutical ly acceptable salt.

Preferably Rls th nmet h f er abl Preferably the
reaction is @?&F?B{%?m gﬂ?f’ée }Z‘g"?&ﬁ&"ﬁé“ﬂ?ﬂfg‘g}% { he conpounds
of the i r;y}ﬁﬂf,aceﬁnoan awmme@gts&@megémﬂgoﬁo the procedures exenplified
herein. 2 0 MAR 2001 WO 2004/ 0&6880 PCT/ GB2003/ 003998 - 3-
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10 The compound of formula (T) is capable of existing in tautomeric form. Tautomers

and mixtures thereof also form an aspect of the present invention.
According to the invention there is also provided a process for the preparation of

compound (I) which comprises reaction of a compound of formula (II):

OH

©A J\)THR

where R is C;.¢ alkyl with an acid,

and optionally thereafter: forming a pharmaceutically acceptable salt.

Preferably R is ethyl or methyl, more preferably methyl. Preferably the reaction is
20 carried out using dioxan and HC1. Preferably the compounds of the invention are prepared

according to the procedures exemplified herein.



The conpound (11) can be prepared fromthe correspondi ng conpound of
formula OHHNCOH FS Fi ~>R2NN (M 5 where RZ is hal ogen "
treating with a conmpound ROH in the presence of a base. Pr eferablza)ym%m’
conmpound @of formula (I11) is treated with sodi um nmet hoxi de. Preferably Rz
is chlor &3PS ds of formula (111) can be prepar ed?GECRYPAEBequence
below Q@QOIOXI H - FFH b _F F5HN" HCON HS N NH S N NHY ) / S~N NH,
CO FHN_ Ss NFI SANINNHR2 F\7Tj N>-NHz _d OHOHd HNOH HN CH \
S 11 NN---NHz E.l SN NRz [\ TTT Sujtable reagents for steps.a to f wll
be known to thos@eﬁmp%@&ﬁci‘%@%ﬂ:@m %F‘@P??rcélﬂle 0 f"é‘§§°‘ﬁp?‘15‘d1°%gﬂr’é‘“ rried
out as exgmplified herein. 15 The conpound of fornmula (Il) is itself
believed to be novel and forns_a further aspect of the invention. 2 0 MAR
2007 WD 2004/ 026880 PCT/ GB 003998 -4- It will be appreciated by those
skilled in the art that in §he processes of the present invention certain
functional groups such as ro or am no groups in the starting reagents
or internediate corrpound‘I y need to be protected by protecting groups.
Thus, the preparation oflithe é:orrpound of formula (1) may involve, at an
appropri ate stage, theNenm
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5 where R? is halogen by treating with a compound ROH in the presence of a base.
Preferably the compound of formula (TII) is treated with sodium methoxide. Preferably R? is
chloro.

Compounds of formula (IIT) can be prepared using the sequence below:
o o
JS\ Ji b E HN S~en
HN -2 . F HN |
l l F s
Hs/k\N NH, F\ﬁj\sj\\m NH, 8 N NR,
. C 0

1
F
E NS | />_ NH,
$ N
Ko o

" HN
1 s
. NS F R 2
F\E j ‘S/N'LN/ N'>_NH2 SJ\N/ N/>~
10
iy

F
Suitable reagents for steps a to f will be known to those skilled in the art.
Preferably steps a to £ are carried out as exemplified herein.
15 The compound of formula (TI) is itself believed to be novel and forms a further

aspect of the invention,



5 of one or nore protecting groups. The pr ot ection and deprotection of
functional groups is fully described in "Protective Goups in Oganic
Chenmistry', edited by J. W F. McOrie, Plenum Press (1973) and 20 MAR 2007
"Protectiy, n Organic Synthesis', 2nd edition, T, G eene & P.
G M Wit S&O%qg%g& tersm ence (1991). The compound of W/‘ﬁ%ﬂ“%"(ﬂf’?sabove
may be converted to a pharmaceutically 10 acceptable salt or solvate
thereof, preferably a basic addition salt such as sodi um potassium
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choline, diet hat 6‘11%%? ﬁ@fefé%tﬁ% %ﬁd&%aﬂut%ﬁ?ﬂm@e PrASETSERRT e present
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particularly chrep &nﬁfouhd‘b!?foﬁﬁﬁﬁ?l)@%v@%y(b% cgnvertle@ic?a?rﬁgﬂ&ﬁu@ém ai rways

hyper -r esponsi veness); bronchitis; acute, hi c rh nitis and
chroni &0 rage mtthgsaitm seleta gheraof mirefersblyadesis addm«}rpta:lttsndpaﬂ sodmﬁl. pétessiun, s,

rhinitis b B SRuA SO TR ERIRE S5l o ancue

rhinitis |nc udi ng crdupous 1 nbus’a rancus nitis and
scr of oul odisthattolamihe, sthanelamineatthyliiamirte] meglnmimdtrmgethi&nme ot prov@nie/osan ( hay
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and j oi ntgaleitél@atraleOdifate) dxfalatd, hizthaR@OIPREHAS dr‘jﬁtoﬁiéﬁ&ﬁbﬂh@ﬁ’dté hr opat hi es
(i ncl uding ankyl 0si ng spond litis, Esorl atic arthritis and Reiter'

di seasé, BehceThacompeasndef fompya (R ﬂ@%‘{/‘ﬁd@(ﬁ@%%‘}@bé‘ﬁ?@“@%ﬂéﬁ 8sis; (3)

(skin) p r’@{p | her
eczmat ou?ﬂad erm bé%ficgérg&ﬁ@%c&?ﬁoe ik e(r:ﬁrrgglk?&g Vﬂlf tn{a&p])) I%aglét}g enphi gus,
bul | ous 2irémNR(tEEGeutiNGr mpnylm}amoﬁzﬁﬁmam@&s @lﬁ)B@ﬁ& ar-non-human

animals which are exacerbated or caused by excessive or unregulated production of

chemokines. Examples of such conditions/diseases include:

20 (1) (the respiratory tract) obstructive airways diseases including chronic
obstructive pulmonary disease (COPDY); asthma, such as bronchial, allergic,
intrinsic, extrinsic and dust asthma, particularly chronic or inveterate asthma (e.g.
late asthma and airways hyper-responsiveness); bronchitis; acute, allergic,
atrophic rhinitis and chronic rhinitis including rhinitis caseosa, hypertrophic

25 rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis medicamentosa; membranous
rhinitis including croupous, fibrinous and pseudomembranous rhinitis and
scrofoulous rhinitis; seasonal rhinitis including rhinitis nervosa (hay fever) and
vasomotor rhinitis; sarcoidosis, farmer’s lung and related diseases, fibroid lung
and idiopathic interstitial pneumonia;

30 (2) (borne and joints) rheumatoid arthritis, seronegative spondyloarthropathies
(including ankylosing spondylitis, psoriatic arthritis and Reiter’s disease),
Behcet’s disease, Sjogren’s syndrome and systemic sclerosis;

(3) (skin) psoriasis, atopical dermatitis, contact dermatitis and other eczmatous

dermitides, seborrhoetic dermatitis, Lichen planus, Pemphigus, bullous



Penphi gus, Epidernolysis bullosa, urticaria, angi odermas, vasculitides,

eryt hemas, cutaneous eosinophilias, uveitis, Al opecia areata and \L/Zte[§ p@i ;
conjunctivitis; (4) (gastrointestinal tract) Coeliac disease, pro ?ﬂﬂf
eosi nopi | -enteritis, 5 mastocytosis, Crohn's_disease, ulcerative
colitis, #&&g@@%ﬁ%\at e colitis, microscopic colitis, TTHFBIMNGEYS bowel

di sease, irritable bowel syndrome, nong_inflammtory diarrhea, food-related
al l ergi es which have effects renote fromthe gut, e.g., mgraine, rhinitis

and eczemn; (5)_.(centra nd peripheral .nervous ste Uy odegenerative
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nigraine; and(syt(cedteal #n@periphbrdl nbrivods§steti) Ntk St futidé §i8@3&)and
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eryt hdfat osus, dgmendigidisordgp g8 Akhgimpcneiseise smypleinbtem! scietegis endii ti s,
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syndrone, |epromatous [eprosy, antl I diopathic thronbocytopeni a puptra;
post - oper at i ve HiViescaphalppamd(AADSsiement{aipnBlaxpRbmntisgonisadisessej d haenor r age,
re-perfusion inpury.int heart., brain, ripheral .l inbs and ot her
organs. (8) (al JFr8'6'¥té’ pofaiﬁg%?r}%&hs‘wgclmdg d&‘ﬁgnwgn‘faéc‘*l%l | owi ng, for exanple,
t ranspl ant at i ondéhentidPpditbueypathiegas.g. GuillaneBarré s\idronik) Blroni@ liifimAkyn and
cornea, and chrqnic graft \{er U host  di sease;. (9) Cancers, especially

S
non-shal | cel | STRYPlRatRERolyT @E@)e}"%‘lhb’!dﬁ‘élﬁ ocRnAiRERMIoPaiYest at e cancer
and squanous s apleRbPhthiéy] dNsURHEIBbRA S 2 Mubtiple sclerosis, acute

disseminated/haemorrhagic encephalomyelitis, and subacute sclerosing

panencephalitis; neuromuscular disorders, e.g. myasthenia gravis and Lambert-
Eaton syndrome; spinal disorders, e.g. tropical spastic paraparesis, and stiff-man

20 syndrome: paraneoplastic syndromes, e.g. cerebellar degeneration and
encephalomyelitis; CNS trauma; migraine; and stroke.

(6) (other tissues and systemic disease) Atherosclerosis, Acquired
Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic lupus,
erythematosus, Hashimoto’s thyroiditis, type I diabetes, nephrotic syndrome,

25 eosinophilia fascitis, hyper IgE syndrome, lepromatous leprosy, and idiopathic
thrombocytopenia pupura; post-operative adhesions, and sepsis.

(7) Stroke, subarachnoid haemorrage, re-perfusion injury in the heart, brain,
peripheral limbs and other organs.

(8) (allograft rejection) acute and chronic following, for example, transplantation of

30 kidney, heart, liver, lung, bone marrow, skin and cornea; and chronic graft versus
host disease;

(9) Cancers, especially non-small cell lung cancer (NSCLC), malignant melanoma,

prostate cancer and squamous sarcoma, and tumour metastasis;



2 0 MAR 2007 WO 20041026880 PCT/ GB2003/ 003998 -6- (10) D seases in which
angi ogenesis is associated with raised CXCR2 chenokine |evels (e.g. NSCLC,
di abetic retinopathy). (11) Cystic fibrosis (12) Bum wounds & chr @mimaRSKIMN
ul cers 5‘%3}) Regroductive Di seases (e.g. Disorders of ovul ation,

menst r uat Y O Yi1é%®3 npl ant ati on, Pre-term | abour, EndorREY¢R8P03%Bus, the
present invention provides a conpound of forrmula (1), or a

pharmaceuti cal | y-acceptabl e salt or sofvate thereof, as hereinbefore
defined for use in_therapy. . Preferably the conpound of the invention is

y ( . .
used to treatX) sddiswses ) ek pnaiogenasts isiasasiatedevitle raised JPXGRR shepoking t he

CXC chenoki nqe%%:@ L NS ePhARH YetidiREGPr ef erably the target chenokine
receptor is the C recéptor,c le?’g{s?%ct?loar conditions which can be treated

wi th the conddlh&ystic Ebresis nvention are rheumatoid arthritis, diseases in

whi ch angi Og?ﬁ%@é@@ﬁ%@%@%‘lﬂ&l&é ai sed CXCR2 chenokine |evels, and

COPD. It is e conpound of the invention is used to 15
treat §heumat(@3)X Reprinductives Bisehseeseigt aDisoydeti sofaweulatien, a ricusitiadon asgiect of
the present invention,.t 0 und of formula (1) may have wutility as an
ant agoni st of tH@p&%@ﬁﬂ’%ggeé@%wm’%ﬁlﬁm?‘%%ound i's expected to be
particul arly usehed, h8 bhSert BREARAL pRividds ST SRigound t & rfoﬁxnﬁacgj}t bala and
peri pheral nervous system and other conditions characterized by an

acti vat i BiFBiceptillygreentabiasel or solvate theigef, enheseinbeforeidetinaddyt wse in Bergpy.
stroke/i schem aP&Matﬂ?% &4 of tE fvd 'ro#x I??Pseﬁstg%ta (_jl.i;sgh%esoﬁle\%ﬁi@fl the
i nventi on provides the use a compound 0O ornula % , or a

phar m¢ echemoking yecepioe pelabgsctogbd CX6r chembkiat eecepter subfamilys nivee preftratilp tie

defined _in, t.he nuf acture, o di canent for use in therapy. In a still
further t&?ﬁ%ﬁeﬁoﬁgrﬁﬁg@éﬁﬁhﬁé&gﬁ?ﬁ%‘:ﬁptﬁﬁovi des the use of a compound of 25

formula (1), orPatiphiardeaditiohs which YaribCe@itaibyith delcbmpsuRidng Bvédionerf , as
her ei nbefore defined., in the manufacture of, a nedi canent for the_treatnent
of hunanthgiaggice arthyitise stigrses dRsWhish Angiagresisdis) awpuredwihswsd FEXGRecept or

LV Yl S B oo ARG 1 oA S TAGL bRl (e
i ndi caf i oent theomaioid arthwitis and respiratory dispase.” t her apeuti c” 30 and
“therapeutical | s a%&- gsp%gt o?%%ﬁésgﬁqn%%ﬁgﬁ,%é]&%ound of formula (I) may have
utility as an antagonist of the CX3CR1 receptor. Such a compound is expected to be
particularly useful in the treatment of disorders within the central and peripheral nervous
system and other conditions characterized by an activation of microglia and/or infiltration of
20 leukocytes (e.g. stroke/ischemia and head trauma).

In a further aspect, the present invention provides the use of a compound of
formula (I), or a pharmaceuticaily acceptable salt or solvate thereof, as hereinbefore defined
in the manufacture of a medicament for use in therapy.

In a still further aspect, the present invention provides the use of a compound of

25 formula (f), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined
in the manufacture of a medicament for the treatment of human diseases or conditions in
which modulation of chemokine receptor activity is beneficial.

In the context of the present specification, the term "therapy" also includes
"prophylaxis" unless there are specific indications to the contrary. The terms "therapeutic"

30 and "therapeutically" should be construed accordingly.

The invention still further provides a method of treating a chemokine mediated
disease wherein the chemokine binds to a chemokine (especially CXCR2) receptor, which
comprises administering to a patient a therapeutically effective amount of a compound of

formula (T), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined.



The invention still further provides a nmethod of treating a chenokine

nmedi ated di sease wherein the chenoki ne binds to a chenokine (especially
CXCR2) receptor, which conprises administering to a patient a 7 0 MAR 2007
t her apeut ivg@hdiso ctive amount of a conpound of for ), or a

phar maceut i cal Ig/%‘asgfept able salt or solvate thereof, a%ﬁ&‘%f’%@g"f%’fe
defined. 2 0 MAR 2007 WD 2004/ 026880_RCT/ GB2003/ 003998 -7- The invention
al so provides a nethod of treating an inflammtory di sease, especially

rheumatoid arthedti COPD, respirat I sease and psoriasis, in a patient
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adni ni st gff@gvihhbunt OF a COHpSAd of ¥odnla ; &gfﬂ}&ﬁ&@i&%ﬂ?ﬁ%@x@ﬁt ot Ne_rode of

adm ni stration, the treatnent desire the disord I cated. The
conpourdsdyate Bereaf, as herpinkefgregielinedaceut i cal |y acceptabl e salts and sol vates
10 t hereof may r ' A rally i pistered in
the formof a p grﬁgrrgg%‘%pp %@ﬁh%do@pwg%%p ?’ 8¥1gsit$16 %%?%hﬂ i meqtfb'r %?ir%r'ﬁﬂéﬂfﬁrse’
conpoundtazmwithsbé scmmufid etploged, ihegnaddiof adhinistration, dsesterainidnt devired tukd the

phar macegt i %al | %( at(F: eptabl e adj uvant, diluent or carrier. Depending on the
node of SEMHIBTF4EY-on, the pharnaceutical conposition will preferably
conprise from 0188 céRpAhd ¥iidrala (Danl p%n‘é@étﬂbiﬁy,ac@iﬁﬂewﬁﬁg PPtk om 0. 05
to 80 %w, still 15 nore preferably from0.10 to 70 %, and even nore

pr ef er!Abhyreof may Be wepdiop thyir owp bEil genepally hergmanstesd in the forpeaf@ent ages by

wei ght  behRgabAREH cOfpdPidH in SAAARS folnifla é%le&nﬁémgﬁ/sél{}é‘tg fclion al so

provi des’ a pharnmaceutical conposition conprising a conpound of formula
(1), or Hgrdianhdemassasigtion vatheabamiacentically acoeptalié sdivent, dénen br camger.

her ei nbe fi | L.atio it h eutical. C tabl e

i avant Depfi et mob o Rk ki Y bt RUN FRBRHIR S EERY 7 ocess
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phar maceut’i cal conpositionS may be admi nistered topically (e.g. to the lung
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hept af | u%rﬁﬁtluh& € formula (D), or a pharmaceutically acceptable salt or solvate thereof, as

hereinbefore defined, in associafion with a pharmaceutically acceptable adjuvant, diluent or

=

20 carrier.

The invention further provides a process for the preparation of a pharmaceutical
‘composition of the invention which comprises mixing a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined, with a
pharmaceutically acceptable adjuvant, diluent or carrier.

25 The pharmaceutical compositions may be administered topically (e.g. to the lung
and/or airways or to the skin) in the form of solutions, suspensions, heptafluoroalkane
aerosols and dry powder formulations; or systemically, e.g. by oral administration in the form
of tablets, capsules, syrups, powders or granules, or by parenteral administration in the form
of solutions or suspensions, or by subcutaneous administration or by rectal administration in

30 the form of suppositories or transdermally. Preferably the compound of the invention is
administered orally.

The invention further relates to combination therapies wherein a compound of
formula (1) or a pharmaceutically acceptable salts, solvate or in vivo hydrolysable ester

thereof, or a pharmaceutical composition or formulation comprising a compound of formula
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20 or 5-lipoxygenase activating protein (FLAP) antagonist such as zileuton; ABT-761; fenleuton;
tepoxalin; Abbott-79175; Abboti-85761; N-(5-substituted)-thiophene-2-alkylsulfonamides;
2,6-di-tert-butylphenol hydrazones; methoxytetrahydropyrans such as Zeneca ZD-2138; the

compound SB-210661; pyridinyl-substituted 2-cyanonaphthalene compounds such as L-
739,010; 2-cyanoquinoline compounds such as L-746,530; indole and quinoline compounds
25 such as MK-591, MK-886, and BAY x 1005.

The present invention still further relates to the combination of a compound of the
invention together with a receptor antagonist for leukotrienes LTB.sub4., LTC.sub4.,
LTD.sub4., and LTE.sub4, selected from the group consisting of the phenothiazin-3-ones
such as 1.-651,392; amidino compounds such as CGS-25019c¢; benzoxalamines such as

30 ontazolast; benzenecarboximidamides such as BIIL 284/260; and compounds such as
zafirlukast, ablukast, montelukast, praniukast, verlukast (MK-679), RG-12525, R0o-245913,
iralukast (CGP 45715A), and BAY x 7195.

The present invention still further relates to the combination of a compound of the

invention together with a PDE4 inhibitor including inhibitors of the isoform PDE4D.
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20 The present invention still further relates to the combination of a compound of the
invention together with an insulin-like growth factor type I (IGF-1) mimetic.

The present invention still further relates to the combination of a compound of the
invention together with an inhaled glucocorticoid with reduced systemic side effects, such as
prednisone, prednisolone, flunisolide, triamcinolone acetonide, beclomethasone dipropionate,

25 budesonide, fluticasone propionate, and mometasone furoate.

The present invention still further relates to the combination of a compound of the
invention together with an inhibitor of matrix metalloproteases (MMPs), i.e., the stromelysins,
the collagenases, and the gelatinases, as well as aggrecanase; especially collagenase-1 (MMP-
1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3), stromelysin-2

30 (MMP-10), and stromelysin-3 (MMP-11) and MMP-12.

The present invention still further relates to the combination of a compound of the
invention together with other modulators of chemokine receptor function such as CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS, CCR6, CCR7, CCR8, CCRY, CCR10 and



MB) antagonist. 20 The present invention still further relates to the
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agents such as statins, fibrates, beta-blockers, Ace I
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The pres | LQA: St Lher. ;e e l, nat i.on._of
compound ‘Sreh R B i LR iR Yo AL RFETB ORI R cssant s
(such as islebitors NMBNA, antapbhists Pickiimesagoniate, Dispagene agonistsand diivierydf, L- dopa,

Requi p,. M rapex,. .MAQB i nhj bit or u as ,selegine and rasagilin nP
i by Foreb St oride s, ST pik Kb GRS Gugeihe OehPaR Bt DY or 5,
NMDA ant agianitdis, propdh@Oiilitoragifsiate, Dopani ne agoni sts and inhibitors of 15

neuronal nitric oxide synthase), and anti-Al zheiner's drugs such as
donepezi |, tacr i He preseptipvention still further relates to the combination of a compound of the

invention together with (i) tryptase inhibitors; (ii) platelet activating factor (PAF) antagonists;
(iii) interleukin converting enzyme (ICE) inhibitors; (iv) IMPDH inhibitors; (v} adhesion

20 molecule inhibitors including VLA-4 antagonists; {(vi) cathepsins; (vii) MAP kinase
inhibitors; (viii) glucose-6 phosphate dehydrogenase inhibitors; (ix} kinin-B.subl. - and
B.sub2. -receptor antagonists; (x) anti-gout agents, e.g., colchicine; (xi) xanthine oxidase
inhibitors, e.g., allopurinol; (xii) uricosuric agents, e.g., probenecid, sulfinpyrazone, and
benzbromarone; (xiii) growth hormone secretagogues; (xiv) transforming growth factor

25 (TGFp); (xv) platelet-derived growth factor (PDGF); (xvi) fibroblast growth factor, e.g., basic
fibroblast growth factor (bFGF); (xvii) granulocyte macrophage colony stimulating factor
(GM-CSF); (xviii) capsaicin crearn; (xix) Tachykinin NK.subl. and NK.sub3. receptor
antagonists selected from the group consisting of NKP-608C; SB-233412 (talnetant); and D-
4418; (xx) elastase inhibitors selected from the group consisting of UT-77 and ZD-0892; (xxi)

30 TNFS converting enzyme inhibitors (TACE); (xxit) induced nitric oxide synthase inhibitors
(iNOS) or (xxiii) chemoattractant receptor-homologous molecule expressed on TH2 cells,
(CRTH2 antagonists).

The compounds of the present invention may also be used in combination with

osteoporosis agents such as roloxifene, droloxifene, lasofoxifene or fosomax and
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methotrexate, cytosine arabinoside, hydroxyurea, gemcitabine and paclitaxel (Taxol®);

20 antitumour antibiotics (for example anthracyclines like adriamycin, bleomycin, doxorubicin,
daunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin and mithramycin);
antimitotic agents (for example vinca alkaloids like vincristine, vinblastine, vindesine and
vinorelbine and taxoids like taxol and taxotere); and topoisomerase inhibitors (for example
epipodophyllotoxins like etoposide and teniposide, amsacrine, topotecan and camptothecin);

25 (ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, raloxifene,
droloxifene and iodoxyfene), oestrogen receptor down regulators (for example fulvestrant),
antiandrogens (for example bicalutamide, flutamide, nilutamide and cyproterone acetate),
LHRH antagonists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progestogens (for example megestrol acetate), aromatase inhibitors (for example as

30 anastrozole, letrozole, vorazole and exemestane) and inhibitors of Sa-reductase such as
finasteride;

(iit) Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors like

marimastat and inhibitors of urokinase plasminogen activator receptor function);
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famly (for exanple EGFR fanmi|y tyrosine kinase inhibitors such as
N- ( 3- chl o2 functien anshangiastatind et hoxy- 6- ( 3-

nmor phol i n | L= 4= am f it ni . .
N (3ot hy s SRRl Gkl i B LombRfelalh M dmd SOBARY disconedin | o0 iy
OSl - 774) dmemétiamat PitentiApplidatioBs B0 B9/62166, WO00/40529, WO 00/41669, W001/92224,

20 W002/04434 and W002/08213;

(vii) antisense therapies, for example those which are directed to the targets listed above, such

as ISIS 2503, an anti-ras antisense;

(viii) gene therapy approaches, including for example approaches to replace aberrant genes

such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug
25 therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial

nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or

radiotherapy such as multi-drug resistance gene therapy; and

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to

increase the immunogenicity of patient tumour cells, such as transfection with cytokines such
30 as inferleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor,

approaches to decrease T-cell anergy, approaches using transfected immune cells such as

cytokine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines

and approaches using anti-idiotypic antibodies.



4-f| uorophenyl ) -7-(3-nor phol i nopr opoxy) qui nazol i n-4-am ne (Cl 1033)), for
exanple 10 inhibitors of the platelet-derived growh factor fam|l %Ual\%& Zf{]ﬁ?r
exanple inhibitors of the hepatocyte growh factor famly; (v)

ant i angi ogeaizen4@gmed S such as those which inhibit the gicdhasdSoRbsoeqscul ar
endothelial growh factor, (for exanple the anti-vascul ar endothelial cell
grom h factor antibody bevacizumab [Augdsti nTM, conpounds such as those
disclosed in International Patent 15 Applications WO 97/22596, WD 97/ 30035,
WO 97/32856 and W iRndidR 34l néh Ye ﬁﬁﬂ%ﬁﬁﬂﬁ?@d@ﬁ%ﬁ&%ﬁ%&%totlﬁe ﬁ)tllgﬁrfnﬁgECham SIB

(for exanple linomde, inhibitors of integrin unction a

angi ost ats*amples.in)the, examples theindesr MpsogfisrHesoraneh(MNMRDspebire werstmesasured\4 -and
conpound ' i I | . Licat kO 9 166,
oo/ 405351 VBB By e 1R B0 b8 R0 Bl i SRS 0SSy BUSES" i 1)
ant i senseptdmmapsesd ol ar AgiamMSD sgecis@netér Whera mecegiare tlicadadtiond Weret ar get s
e e Ryt L A v,

t her ap ; berrant
genes such. as .abernant 0 ant RC%;L r T .

(gene- di rggf%lﬁﬂde%%r@&ﬁx?ggﬁj@@@%%%?rggﬁ 5%%@‘)@@?1%%&9&0%5&@ RIFEE usi ng
cyt osi ne ] WAl )1 i . i 1 e enzyne
and appr CALTE 7 e S o LR G AR et hdcloul (bR ECHEME

r adi ot Pﬁnmpﬁc&tm rwaasen'fulnteid_-mm ] d(?ihssﬂ fAumFRmifga::iml Sysean e auget{iﬁtim} m.p.

i munot her raaches, incl udi of.. exanpl e, ex- Vi vo.,and, J n-vi vo
approach&am§$§§$£g@ ?‘ﬁ@p&ﬁﬁtﬂ’ﬁ({; éﬂ’iet?lgyo’g;? mﬁ‘a‘ﬁ?‘@ﬁ’l"y’f%ﬁﬁdecel |'s, such as
t r ansf BE tregpactively CoibOlide Gferénicitd usidg ATD/Rbe60SkHiE pRogriRl | eukin 4 or

gr anul ocyt e- macr ophage colony stimulating factor, approaches to decrease
T-cell anergy, approaches using transfected i mune cells such as

cyt oki ne-]g,[ﬁ; gcted dendritic cells, approaches using cytokine-transfected

t unour ce nes and approaches using anti-idiotypic antibodies. 2 0 MAR
2007 WO 2h(34-Difbeedplroylestoditiion3H3tydrary-IFhydroxymethgh1wi | | now be

further i by ref > e owing exanples. In the
exanpl es +%%%%F]§%F§mgﬁgﬁﬁ%gﬁ%§% *%?X\A’spect ra were neasured on a
Varianidnity I nova 300 or 400 MHz spectroneter and the Mass Spectrometry
(M5) spect nea )n an Agi | ent ), SP onet er, Where necessary, the
reacti onsag\/\é '50-23E(ggrfﬁﬂaomag?ylmtwh@m-a@% Bﬁ'@?“é‘;‘ﬂf'“"ei t her nitrogen.
Chr onmat 0gy. ARNh-SBFdrefNe Rdrbaptopyrimidine monohydrate (7.1g) was added portion wise to a

stirred suspension of 60% sodium hydride (2.4g) in dry N,N-dimethylformamide (70ml).

After 1 hour a solution of 2,3-Difluorobenzyl bromide (10g) in dry N,N-dimethylformamide

20 (10ml) was added. Stirred over weekend at room temperature. Poured on to ice/water and the

precipitate was collected by filtration to give 9.6g of product. 81% yield.
MS (APCI) (+ve) 270 (M+H, 94%)

b) 4-Amino-2-[[(2,3-difluorophenyl)methyljthio]-1,6-dihydro-6-oxo-5-pyrimidinyl ester
25 thiocyanic acid
The product from step (a) (28g) and potassium thiocyanate (40.5g) in N,N-
dimethylformamide (583ml) were heated together at 65°C. Pyridine (14.5ml) was addeci and
the solution cooled to 5°C. Bromine (5.0ml) was added slowly and the reaction mixfure
stirred for 2 hours at 5-10°C. The reaction mixture was poured onto ice water (4200ml),
30 stirred for 1 hour and the solid was collected by filtration, washed with water and ether, to
give 24g of product. 70% yield.
MS (APCI) (+ve) 327 (M+H)



performed using Matrex Silica 60(r) (35-70 micron) or Prolabo Silica gel
60(r) (35-70 micron) suitable for flash silica gel chromatography. ﬂ]
performance |iquid chromatography purification was performed usi ng CaMAR 2007
G | son Autg, 2@ J({% %?tlon System The abbreviations mp and DVSO used in
the exanpl &8 Y4M&P®or nelting point and di nethyl sul ph%‘%T’ﬁEmﬂﬁo“””
respectively. Conpounds were named usingg ACD/ | abs 6.0 nam ng programe.
Exanple 1

ErSnE\E L§|2ef’ h ? &Fﬁ% hx‘[“]f“@'H}‘%&Mﬁ-@?ﬁf’@gﬁy@ﬁéﬂgﬁ%i@ hyl) |

6- Am no- 2A[thikyrSefthe broduetifroenstep (p(12ylg) U%Nailmetﬁﬁ(ﬂd)ﬁnaﬂﬁdd (TOGM) a0 Svater

4- A d hydr at dded
or 1 on WD washesif e FBRCHRHbHu i e ”t%;ey@éﬁlp%ﬁmwﬂ s salgfonn dry

N, N- di net
2, 3- D: FF ugﬁgggﬁlﬁm‘g@oﬁmgﬂhd&kﬂ&lﬁrco%w dﬁ71 gg@hy%#{% (gé) r°d6‘ ct( 17 06 mMl) was

added Stvllelded over weekend at roomtenperature. Poured onto ice/water and

t he ed by filtration to give 9.6g of product. 81%
yiold A@?C)?) quv)e@é% MkH, 949 b)
4 Am no-2-[[ (2, 3-di fl uorophenyl ) nmet hyl Jthin]-1, 6-di hydro-6-0xo0-5-pyrim di ny

i acy anafik AHOEHE 1 iiRuorap b hpieNehbeE b s pvasmBlindeatahe  oge hor

at 65C.  Pynhé ghodeet 6?-&015\}6) 110! v@ﬁi slRferRiodin SHRSpHRAN ¢hiofe GBRIIEAdN N0 S5C. Brom ne

(5. om) was added. sl t e reaction mxture stifred for 2 hours at

5- 10C. 1¥nhdimetiydaniling ﬁéﬂlﬁdée@\dgwwaﬂé@cm@wghmw refhxdford hourg0 stirred

et ner o IERL 3508 Bon holfE of g GAEaBlps e er BN B QAR5 o

MAR 2007 gW\ibo2© @&7@)@@&@6@@1’@8&@@1@%@% mibdtes tHe temperature stabilized at

02,5 MBRCOMATRAN) Wl bl iy

N, N- di et bythhd chidfiattgrdph( (BIO A6 SWAEOH mzma) togie3ca ol pfodudt2@0xf or 24
hour s. A cobgurl ess solid precipitated fromthe solution, which was

al | oned?dt ¥l and the solid collected by filtration to give 8.3g of

product. XEMAPTIYHR) 945 M+H)

e) 2-[[2-Amino-5-[[(2,3-difluorephenyD)methyl]thio]thiazolo[4,5-d]pyrimidin-7-
yllamino]-2-methyl-1,3-propanediol
20 The product from step (d) (1.5g) was suspended in NMP (10ml), then Hunigs base (1.5ml)
and 2-Amino-2-methylpropanediol (1.37g) added. Reaction mixture heated to 110°C under
N, for 4 hrs. A further aliquot of 2-Amino-2-methylpropanediol (0.685g) was added and
mixture heated at 110°C for 5 hrs. Mixture poured in to water (400ml) and solid was
collected by filtration. Purified by column chromatography (EtOAc: Methanol (95:5)) to give
25 0.756g of product. 42% yield.
MS: APCI (+ve) 414 (M+H)

f) 2-[[2-Chlore-5-[[(2,3-difluoropheny)methyl]thio}thiazolo[4,5-d]pyrimidin-7-
yl]amino]-2-methyl-1,3-propanediol

30 The product from step (e) (0.485g) was suspended in conc.HCI (18ml) which was then cooled
to 15°C. A mixture of water (15ml) and acetonitrile (25ml) added to give a solution. Cooled
to 5°C and a solution of sodium nitrite (0.162g) in water (1ml) added drop-wise. Stirred at

5°C for several hours then allowed to warm overnight. Solution cooled to -10°C and



M5 (APCl) (+ve) 327 (MtH) d)
7-Chloro-5-[[(2, 3-di fl uorophenyl ) met hyl ]t hi o] -t hi azol o[ 4, 5-d] pyri m di n- 2- am
ine The product of step (c) (10.0g) was suspended in phosphoryl cHl bMARIED?

(55nl). N, Mol{},u[gj,zggsﬁ)hyl aniline (5.5nl) added slowy and ?@%%%(';99)" m xture

heated at ref 2 hours. Allowed to cool, then pou %" ce with
vigorous stirring; tenperature was not_gdlowed to go above 45C (ice
added). After apprOX| mately 20 minutes the tenperature stabilized at 0C.
The solid_that forned was c Ilecte filtr on and was

Pur 11 ed BPRKRATHA SPAG R DUt ST schty Bof TR T DA qoﬂe%adtv

3.34g of Bfrﬁﬂt&ﬁbn mﬁﬂ\%shéd With wlter, “@necfﬁ@acﬁo‘%@ve?tﬂ@%w od8dt. 67% yield.
2-[[ 2- Am no- 5- %1_ dlfluorophenyl)nethylIthlolthlazo o[4,5-d]pyrimdin-7-
,éé’H{ ve)

yl I am nol Mg: nedl ol 20 The product fromstep (d) (1.5g) was

suspended in NW (10n1) then Huni gs base (1.5m ) and

2- Am no- 2- net hyl propanedi ol (1.37g) added. Reaction m xture heated to 110C
under  R2g¥ &+[[5[[&3DiffudraphdnyDmethyljtio]-2imethoXythiazalo[d5td] pypmidinTedi ol

(0. 6850) ated at 110C for 5 hrs. Mxture poured in
to water ?ﬁ%ﬂﬁ%ﬁi %ﬂ@}?gréﬁau‘%ﬂ%}gl | ected by filtration. Purified by colum
chr omat ogThpppdiditficacstep\£) (0330%) wRSuspehddddn giethanold521l).7 Boigssivim hydioiuias . 42%

Id. MBS 414 (MEH), 1) . .
)| e[z Chl &@pg cfdfgf‘%d’a‘f’ﬁ“ “%%mﬁgmmeﬂmw Heutrplissd path 2NHE 3 i i di n- 7
- yl'] am ngdivelts@inbyéd ik v@cht@ Qﬂ'oﬁingé”ﬁssﬂib@ WaRdiddedfts RIMoVE BRdréMics Ghd 4850)

was suspended i n conc. HCl %lwm ch was then cooled to 15 A m xture
of wat dP thegelow selid %éioaﬁﬁtedfw treptonipgivedbitapfidssigrdneodicts 80%tdé. Cool ed
to 5C and a solution of sodiumnitrite (0.162g) in water (I nm) added
drop-w se. Stirred at 5C for several hours then allowed to warm overni ght.
Sol uti on d¥HIAPEI(tve) 400(MhH) 2 0 MAR 2007 WD 2004/ 026880 PCT/ GB2003/ 003998
-15- neutralized with anmonia, then concentrated in vacuo. The yel |l ow
precipitate was collected by filtration and washed with water. Dried in
vacuo to 4} $(Q,33BHiondpengiietyl| HIETI [P drodyS- (4BExyhierel)- 433 (MH) 5 0)
2-[[5- [% | uor o henyl )1 nmet hyl [th ol - 2- met hoxyt hi azol o[ 4, 5- ddpyri m di n-
7- ylal nﬁwtwethyl&’épwl thiazplojd.§ in-2(3H)-one

The product from step (g) (0.3g) was suspended in a mixture of dioxan (50ml) and con¢.HC]
(1ml). Water (1mI}) was added and the resultant solution heated at 60°C for 12 hours.

Allowed to stand over weekend. Solvents removed in vacuo and residue taken up in water,
Yellow precipitate collected by filtration and washed with water. Purified using prep. Hplc
20 Acetonitrile:0.1%ammonium acetate (90:10 to 95:5) over 25 minutes to give 0.063g of the
desired product. 22% yield.
MS: APCI (+ve) 415 (M+H)
TH NMR: § (DMSO) 1.25 (3H, ), 3.54-3.66 (4H, m), 4.39 (2H, s), 4.65-4.69 (2H, t), 6.34
(1H, s), 7.12-7.20 (1H, m), 7.29-7.41 (2H, m), 12.43 (1H, s).
25 mp 230-233°C

Exampie 2
5-[[(2,3-Difluorophenyl)methyl] thio]-7-[[2-hydroxy-1-(hydroxymethyl)-1-
methylethyl]aminol-thiazolo[4,5-d]pyrimidin-2(3H)-one, monosodium salt.

30 The product from Example 1, step (h) (0.87g) was suspended in water (80ml), 1.0M sodium
hydroxide (3.0ml) added, then methanol (15ml}), and the mixture heated on a steam
bath, When dissolution was almost complete, the mixture was filtered hot and the filtrate
chilled overnight to give a fluffy white precipitate after filtration.
This was dried in a vacuum oven overnight at 50°C. (0.60g).



The product fromstep (f) (0.339g) was suspended i n nethanol (32m).

Pot assi um hydroxi de (0.088g) added and m xture stirred at 50C for 20
mnutes. Neutralised with 2N HCl and solvents renoved in vacuo to7g§iMR 20
or ange reswqﬁg 4/&9?1} ﬁr added to renove inorganics and 10 the E/el | ow solid
was col | ected by tration to give 0.3g of desired proBut/EB208%08388¢| d.

MB: APCI (+ve) 429 (M+H) h) .

5-[[ (2, 3-Di fl uor ophenyl ) et hyl Jt hi o] - 7- H 2- hydr oxy-1 - (hydroxynet hyl )-1- 15
met hyl et b 4,5-d] pyrimdin-2(311)-one The product from
step (9) W%?ﬁga§ gtﬁé@l d in a mxture of dioxan (50m ) and conc. HC1
(Im). V\ﬁﬁBNMRrﬂ(DM\@@) s, ayg. 4P7®58 h%amﬁ @el, ¥f kon dﬂﬁaﬁ echogliHEGC f or
12 hours. _ Allo tand over week en ol vents Tenoved in vacudo and

resi due t%%ﬁuﬁﬁ)ﬁﬁ%@t}érm) 798(18mpr eci pitate collected by filtration and
washed w £ g MALE dec urified using prep. Hplc 20 Acetonitrile:0.1%moni um

acetate (90:10 t :5) over 25 mnutes to give 0.063g of the desired
product?d 22% vyi el d MB: APCI (+ve) 415 (MtH) 'H NVR 8 (DMSO) 1.25 (3H, s),
3.54- 3. 66p 4lj—|ac0 t9(2H s), 4.65-4.69 (2H, t), 6.34 (1H, s),
712720—%—%%&—?@@—-7 41 (2H, m, 12.43 (1H, s). 25 np 230-233 C

Exanpl e 2Ligand Binding Assay

o {12, % et L | sl L g L g 1
The produgt, Gﬂmﬂcﬁmhl%ﬂier cﬁén%léalﬁ Qbre(dt afiitlcal@aas Lﬁl%ﬁ nétr%g of glr'](‘,g?é (80nl),

| . OM sodi um hydr oxi de added, then” nethanol e mxture

heat ed 1®nweresxprassed i IﬁEﬁ\?ﬁé el (bmmmmhm) kidrey 203roells BEGART doe§s ltZ‘Bf@Z)n xture
o 111 S99 By I S AL PR S g
50C. (0. 66lgl)ad fﬂmﬂhtm nzﬁlﬁiahﬂmmgﬂmﬁa&&s Clohé ROTCR SHipOGGataddne) 6. APCI
(x9S a0 L0 B RO i e ety e 7 5
(I1H M. mpleaSiotvdcthe ReCMB(Invitrogen). Plasmid DNA was preparcd using Quiagen Megaprep
15 2500 and transfected into HEK 293 cells using Lipofectamine reagent (Gibco BRL). Cells of
the highest expressing clone were harvested in phosphate-buffered saline containing
0.2%(w/v) ethylencdiaminetetraacetic acid (EDTA) and centrifuged (200g, Smin.). The cell
pellet was resuspended in ice cold homogenisation buffer [10mM HEPES (pH 7.4), ImM
dithiothreitol, 1mM EDTA and a panel of protease inhibitors (1mM phenyl methyl sulphonyl
20 fluoride, 2pg/ml soybean trypsin inhibitor, 3mM benzamidine, 0.5pg/ml leupeptin and
100pg/ml bacitracin)] and the cells left to swell for 10 minutes, The cell preparation was
disrupted using a hand held glass mortar/PTFE pestle homogeniser and cell membranes
harvested by centrifugation (45 minutes, 100,000g, 4°C). The membrane preparation was
stored at -70°C in homogenisation buffer supplemented with Tyrode’s salt solution (137mM
25 NaCl, 2.7mM KCI, 0.4mM NaH,PO,), 0.1%(w/v) gelatin and 10%(v/v) glycerol.
All assays were performed in a 96-well MultiScreen 0.45um filtration plates (Millipore,
UK.). Bach assay contained ~50pM ['**IJIL-8 and membranes (equivalent to ~200,000 cells)
in assay buffer [Tyrode’s salt solution supplemented with 10mM HEPES (pH 7.4), 1.8mM
CaCl,, 1mM MgCl,, 0.125mg/ml bacitracin and 0.1%(w/v) gelatin]. In addition, a compound
30 of formula (I) according to the Examples was pre-dissolved in DMSO and added to reach a
final concentration of 1%(v/v) DMSQO. The assay was initiated with the addition of
membranes and after 1.5 hours at room temperature the membranes were harvested by

filtration using a Millipore MultiScreen vacuum manifold and washed twice with assay buffer



Phar macol ogi cal Data Ligand Binding Assay ['251]1L-8 (human, reconbinant)
was purchased from Arersham U K wth a specific activity of

2,000C /nmol . All other chenicals were of analytical grade. H gh 1 @WAR 3000
hr CXCR2 1 re expressed in HEK 293 cells (human enbryo ki dney 293 cells
ECACC No.o‘ﬁﬁﬁ%é'g‘??" (Lee et al. (1992) J. Biol. Chem %ﬁ%&%%%ﬁlazgl).
hr CXCR2 cDNA was anplified and cloned %om human neutrophil nRNA. The DNA
was cloned into PCRScript (Stratagene) and clones were identified using
DNA. The codi ng sequence was, sub-cloned into the eukaryotic expression
vector Rc %OPY(JW}W%F‘G@F‘)“? basking piade wrsAemaeddrep teddultiSereen eiate agembiegapr ep
15 2500 a ; i L | 1 n gent

(G beo BRLY.ERTe® &l b BhRritel, PHEharl Snd Pbf ol ASEE AR ol a0
phosphat eTheédngroend stformela (D hhsamitgvalid. of Wseihaj (€)X Hyplenedi am net et raaceti c
acid (EDTA) and centrifuged (200g, 5mn.). The cell pellet was resuspended
in ice cold honogenisation buffer [10nM HEPES (pH 7.4), 1nmM

di t hi ot br eitkstelluldrtalchiiA MosilisatidaMekaof protease inhibitors (1nmM phenyl

met hyl sul phonyl 20 fTuoride, 2gg/m_soybean trypsin inhibitor, 3nM
benzani di ng,ﬂamwpﬁhﬂﬂ ‘é@ﬁ@fﬁﬂ’???dgwﬁl EDDodegatetl perarlieral hlood)ds pagvipushe cel | s

left to s : i et i d using a
nand hel door s el ) CUBTPMelaf fiknryRlIBRASEH 008 e kg VG

har vest ed{Tyyodséasaltisélugent (18AmMBaGi, ATwds KCLOMHBIOYaHAPO)) supplemestadwithe
preparati star - I geni sation buffer supplenented with
Tyrode' s gg?ﬁglgfﬁf%&ﬁ?ﬁ%ﬁ@;%%@wz 7nM KCl, 0. 4nM NaH2PO4), 0. 1% wi v)
gel atingand 10% v/v) glycerol. Al assays were perforned in a 96-well

Multi Screen 0.45 mfiltration plates (MI]ljipore, UK ). Each _assay
cont ai ned - 50pM [Theshemaoking GRQo. fappanarreempiaani) wag michasyl SomReddByst@ns s) in

assay buf §gt r 'S gt | ' 7.4),
1. 8nM m%?éd%ﬁ%}?'@d Bit e%%l‘%%%g/a %ﬁ%&%ﬁ%ﬁ%@‘% v%ﬁfﬁg%g\'ﬁ%{ B
addi ti on, calcivonyssemdasgteddiuctametntadly by Joadingaeutromdils withtles dalciump kensitinas

re-di sso i d Q_r.ea final nt.rat i of U v/ v
Pve0r | T @Sk SRRRCRE G BEEREed Mol BN nsl st SONIRRLL oPrsirer 1
hOlI\J/]rlsI as Slﬂ)nﬂrmﬂqgeeadadeéfdrhdlonfitBﬁ]%ﬂtllmsoat&é@de&r(/sgdrh@_bdfﬁerwithbtl%(wi/xqg ]l;lfSI ng
a I por t1 Screen cuum nito and_ washed t\w ce t assay burrer
2 0 MAR gé@%mtm/%%awg Pt etk 6@@%@&37 e An R TeBRERFAE ) |
The backi mgroRb'35ft ftioh SUPMEHerdtéOWht: 5 ImMbihibose! €BA P RiRSSRIPAYumint hE

filters dried at roomtenperature, punched out and then counted on a Cobra
y- count er {BSA), 1.8mM CaCl; and 1mM MgCl,. The cells were pipetted into black walled, clear

bottom, 96 well micro plates (Costar, Boston, U,S.A.) and centrifuged (200g, 5 minutes, room

20 temperature). _
A compound of formula (I) according to the Examples was pre-dissolved in
DMSO0 and added to a final concentration of 0.1%(v/v) DMSQ. Assays were initiated by the
addition of an Asy concentration of GROa and the transient increase in fluo-3 fluorescence
(Agx =490nm and Agy = 520nm) monitored using a FLIPR (Fluorometric Imaging Plate
25 Reader, Molecular Devices, Sunnyvale,. US.A).
The compound of formula (I) was tested and found to be an antagonist of the

CXCR2 receptor in human neutrophils.



The conpound of fornula (1) has an I C50 value of less than (<) 10M 5
Intracel lular Cal ci um Mbilisation Assay Human neutrophils were prepared
from EDTA-treat ed peripheral bl ood, previously described (Baly JeiARa2007
(1997) Met hods in Enzynol ogy 287 pp70 87 in storage buffer [Tyrode's
salt solution (137nM NaCl, 2.7nM KCl, O. 4mv| NaH2PO4) suppl emented with

5. 7mM gl ucpagyvend 10mM HEPES (pH 7. 4)]. 10 The chenoki ne GRCa (human,
reconbi nant) was purchased from R& Systens (Abingdon, U K ). Al other
chem cals were of analytical grade. Changes in intracellular free calcium

d fl t hi | th th | ci
sensi t1ve il uor cobiae LfBHple %e‘f@vﬂit‘ﬁ%&?mﬁm@ B Redhi et a
(1990) Bi ochem er%Qlctmﬁﬁﬁnoﬂﬁhﬁi&bL4 O}@mi/i@fneZ(B ¢ hétosddibgur at 37C
in | oading bufferwg‘storage buffer with 0.1% wv) gelati n) cont ai ni ng 5M

fluo-3 AM ester, S#ashed wi th | oadi ng buffer and then resuspended in
Tyrode's salt solution supplenented with 5. 7nM gl ucose, 0.1% w v) bovine
serum al bumn (BSA), 1.8nM Cad 2 and 1mM MgCl2. The cells were pipetted

into black @al | edThedoe@iountatdcdding @Sclakeh I 66 wedn prati@sapfyCost ar, Bost on,
U S A) and centrifuged (200g, 5 m nutes, room 20 tenperature). A conpound
of fornmula (1) accordi ng to the Exanpl es was pre-dissolved in DVMSO and

added to a final pRNGHIJRL L0 Bhe %o daffl VR0 uPHEEH of SRYRHRNCIAL LT at ed by

the additi on of an concentration o transient 1ncrease in
fluo-3 fl uorescencatmésootadimm aliwgiy riinitis, COPP0 infJanmatotyobeeki disensg, a FLI PR
(Fluoronetric I magin l.ate 25 Rea.de[1 Mol ecul ar, Devi ces, Sunnyval e,

U.S.A). The conp Ttgfitig, Qs EHPYLOFIET GrRatpid ArBEtis, Y PSRANE t 0 be an

ant agoni st of the CXCR2 receptor in human neutrophils. |g_ 20MAR2007

CLAIM5S 1. 5-[[(2,3-D fluorophenyl)nethyl]thio]-7-[[2-hydroxy- |

- (hydr oxyme#hy| ) - THe et iopnd abgdrdiagitoahim 1 oo las b of diqdysaimentdion ##2( 3H) - one,

nonosodi um salt. 2. The compound according to claim1l for use in oral

therapy. 3. The c&#i8 Eﬁ‘fd’f%%Fdl ng to claim1 for use as an oral nedi canent

in the treatnent of asthma, allergic rhinitis, COPD, inflammtory bowel

di sease, osteoarthritis, osteoporosis, rheumat oid arthritis, or psoriasis
5. The use of a compound according to claim 1 in the manufacture of a

medicament for use in oral therapy.

6. A method of treating a chemokine mediated disease wherein the
chemokine binds to one or more chemokine receptors, which comprises
administering orally to a patient a therapeutically effective amount of the

compound of claim 1.

7. A method of treating an inflammatory disease in a patient suffering from,
or at risk of, said disease, which comprises administering orally to the
patient a therapeutically effective amount of a compound as claimed in

claim 1.

8. A method of treating a disease in which angiogenesis is associated with
raised CXCR2 chemokine levels, or at risk of, said disease, which
comprises administering orally to the patient a therapeutically effective

amount of a compound as claimed in claim 1.



4. The conmpound according to claim|l for use as an oral nedicanent for the
treatnent of cancer. 5. The use of a conpound according to claiml in the
manuf acture of a nedicament for use_{g.oral therapy. 6. A net hod 2&kMAR 2007
treating a chenoki ne nedi ated di sease wherein the chenokine binds to one
or nore chenoki ne receptors, which conprises admnistering orally to a
patient a tberapeutpeadsh Yorahd pebhrdBo@BPHEmSuntiRG cleRABP AP wWhid m 1. 7.
A nethod of treating an inflammtory disease in a patient suffering from
or at risk of, sdompiissegaetiongfiatemnonpd pSosmularili stering orally to the
patient a therapeutically effective anount of a conpound as clainmed in
claim1. 8. A nethod of treating a disease in which angi ogenesis is
associated with raised CXCR2 noki ne | evels, or at risk of, said

di sease, which conprises adfinistering orally to the patient a
therapeutically effective a ntnypf a conpound as clained in claim1. -19-
2 0 MAR 7007 9. A proceggyTor e preparation of a conpound as clained in
claim1 which conprises repction of a conpound of formula (I11): OH HN ~COH

FNS F ~I ~>FO?SNN erein Ris Cl6 alkyl, with an acid and
thereafter formng a pharmgeut by acceptabl e nonosodiumsalt. 10. A
conbi nati b whi i“ses adm nistering orally the conpound of

claiml, or
conmpound of laiin 1, concurrently or sequentially with other therapy
and/ or anot her=phar maceuti cal agent. #él') A conbi nation therapy as cl ai ned
inclaim10 for the treatnent of asthma, allergic rhinitis, COPD,

i nfl ammat ory bowel disease, irritable bowel

ap
rmac%utid‘él c osition or fornulation conprising the
s

wherein R is C,¢alkyl, with an acid and thereafter forming a

pharmaceutically acceptable monosodium salt.

10. A combination therapy which comprises administering orally the
compound of claim 1, or a pharmaceutical composition or formulation
comprising the compound of claim 1, concurrently or sequentially with

other therapy and/or another pharmaceutical agent.

I1. A combination therapy as claimed in claim 10 for the treatment of asthma,
allergic rhinitis, COPD, inflammatory bowel disease, irritable bowel

syndrome, osteoarthritis, osteoporosis, rheumatoid arthritis, or psoriasis.
12. A combination therapy as claimed in claim 10 for the treatment of cancer.

13. A pharmaceutical composition comprising a compound as claimed in
claim 1 in association with a pharmaceutically acceptable adjuvant, diluent

Or carrier.

14. A pharmaceutical composition as claimed in claim 13 for the treatment of
asthma, allergic rhinitis, COPD, inflammatory bowel disease, irritable
bowel syndrome, osteoarthritis, osteoporosis, rheumatoid arthritis, or

psoriasis.



syndronme, osteoarthritis, osteoporosis, rheumatoid arthritis, or psoriasis.
12. A conbination therapy as clained in claim10 for the treatnent Eﬁ
cancer. 13. A pharnmceutical conposit-iZn conprising a conpound as %Pﬂ%émﬂ
in claiml in association with a pharnmaceutically acceptabl e adjuvant,
diluent or carrier. 14. A pharmaceuti cal conposition as clainmed in claim
13 for the treatnent of asthma, allergic rhinitis, i nfl ammat ory
bowel disease;zirr is,
rheumat oi d ar r|t%§ﬁgh§mmg§%ﬁlas¥&gﬁ (ﬂgﬁﬁﬁgﬁéﬁgﬁé$ﬁ&wg?%kﬁ%&8f8§
pharmaceutical congmsertion as clainmed in claim13 for the treatnent of
cancer. 16. A process for the preparation of a pharmaceutical conposition
as claimed in claim13 which conprises mxing a conpound as clained in

17" A compounttof Forac s B pitoRRGEHARbBrR e corflolifRs Pl o' €y
conpound of fornmul m dldim CHvidh@bimpBsesimixingCR dmsAiNd Ns clafreedincim 5 Cl - 6

al kyl . : : . . .
y with a pharmaceutically acceptable adjuvant, diluent or carrier.

17. A compound of formula I

OH
L o
HN
F NT S

18. A compound of formula I

wherein R is C ¢ alkyl.



