Applicant: AstraZeneca AB S- 151 85 Sodertal je Sweden
T itle: Novel piperidine derivates a s nodulators o f
wae beoki’ee recept or CCR5. Reference: 101470 FQRE/S005/000952
FI LI NG I nventor: Howard Tuckerl CHEM CAL COMPOUNDS L
The present invention relates to heterocyclic
derivatives having pharmaceutical activity, to
processes for preparing such derivatives, to
phar maceuti cal conpositions conprising such
derivatives and to the use of such derivatives as
active therapeutic agents. Pharnaceutically active
Applidah@er i di ne deydiupfeh¥esaBr € di sclosed in W03/ 042205.
Phar maceuticals need to be bioavail able and the
conpounds of Sth¥ §fr &&dentilie nventi on show better |evels
of bioavailahility, and greater selectivity (for
exanpl e redu @ﬁdﬂﬁscarinic activity) than the
conmpounds of W003/042205. Chenokines are chenotactic
~ cytokines that are released by a wide variety of cells
Title: t Noaer %ﬁbeﬂﬁ@riﬁghﬁ%i‘%ya{e%ela@.smoaﬁi?'egﬂ}%' b%¥ chemokine receptor
bagaphi | s and neutrophils to sites of inflammtion and
also play a role in the maturation of cells of the
i mmune system Chenokines play an inportant role in
I mmune and | | es in various diseases
Rekﬁ?ﬂ% disordergbh?ﬂgﬁégéﬁ%&ziﬁ and al l ergi c di seases,
as well as autoi nmune pat hol ogi es such as rheunatoid
arthritis and atherosclerosis. These small secreted
nol ecul es are.a growi ng superfamly of 8-14 kDa
InventBf- Ot €i ns changsiLd Tsedrby a conserved four cysteine
notif. The chenoki ne superfamly can be divided into
two main groups exhibiting characteristic structura
nmotifs, the Cys-X-Cys (G X-C, or a) and Cys-Cys (CC,
or b) famlies. These are distinguished on the basis
of a single amno acid insertion between the
NH- proxi mal pair of cysteine residues and sequence
simlarity.
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The C-X-C chenoki nes include several potent
chenoattractants and activators of neutrophils such as
w0 ndoenbEski n-8 (1 L-8) and neutrophil -activati npCpspionsie09s2

2 (NAP-2). The G- C chenoki nes include potent
chenpattractants of nonodytes and | ynphocytes but not

neutrophil s such as_human nonocyte chenptactic

proteins 1-3 (NCP—Igiﬁﬂﬁgﬁﬂaﬁﬁnﬁ£$&@¥2§ NTES .

(Regul ated on Activation, Normal T Expressed and

Secreted), eotaxin and the macrophage inflamuatory

pr @he presedtanemtioh rdlatedMorhetdroeychindedivel hiwing Pharetiaesutical

have dennnst at ed t hat ﬁpe actions of the chenokines
ac“"é‘?"etori%aFeéF% ohpreptfatich dedvalivess tp ph@ase g b uppositions

com%ﬁé’ﬁ%n@% &m%%gg%@gh rd%a ﬁ%%@&@%&gﬁﬁeﬁnc agents.
CCRﬁémeea&icam;amiv’e@cﬂr@ﬁecamat’iyes@x&:’ezploé‘@&aasmﬁ'd/mzzos.
CXCR4, These receptors represent goo ets for dru
thaesetaa}%wﬁg 9 %eoa@élﬁ?lg A e rng% %fa tpfl geesent nventior! show
betté’r?&%&t&fbﬁoé%iﬁtgh@e ax'x’dsgxfeé‘tler enecttlk}ﬁ%g of @k E r@uced uscarmlc
di sorders and di séase3d suc |one above.
acuvﬁweﬂﬁﬁﬁﬁbcanmawmdsonVOQBﬂMeﬁééd on T- Iynphocytes,
C nmac endrjitic cells n1cr lia an :
ot hermeERes £ sheRoRHES e i eubatainf iy » o SCugpt cells t
attrashﬁm}lspﬁh%%s TP&IR Cédaﬂiobyu %@ha@ st %t@EAl'léft%tsit@sﬂofmﬂammatlon
nor mal T-ceII expressed and Secreted"
and plse plap raaghs m ittt mnﬁﬁmn@ny)f pelist afithe ingiemim swﬁem C rmidnes play an
enpat tract ant__pr

impfgabicts AP B PRSI B S OB A e B e gporcers

inclidigy ASERTHA 8n B ek §01diseaseh, 8 wellf asGuffAsfine E)ﬁthﬁ'ﬂi@’es such as
di seases it is the cells expressi ng whi ch

rheuggii¢ pishites andi atharesoleresis.i Hesise swell yecreted madecules demmgowing
supeggﬁ?lg%lft%nfoene R)li]éq% éﬂapa%terggde {)f rllsterre 01(1)rf C ts clensee% The

chenicki®d sipedamily c&CBPERIdet dito v nhaif Qﬂ)u@ﬁ Bﬂﬁbl‘ﬁlng UB&acteristic
a||OMAn% these viruses to enter cells. Blocking the

strugtere ket metGYSaX@aRSC%@gbﬁb and Oys-Coel (GiGagr Petaaplies. These are

rotec

 aisipf R bCan e i %Cé%@ﬁ?ﬁoﬂﬁsme%ﬁ#%?ﬁl—ﬁ%@eagpair of

cystéipeeeidngs &fd degiiehek dinfilakity. Wher ei n

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 lymphocytes
but not neutrophils such as 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 1 (MIP-1o and MIP-1).

Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, arﬁong which are the receptors designated CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCRI10,
CXCR1, CXCR2, CXCR3 and CXCRA4. 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.
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Rl is S(O2R6, S(O2NRIOR1 1, C(OR7 or C(ONHR7;, R2

is 3,5-difluorophenyl, 3-trifluoronethyl phenyl or
w@2dobmor7st 5- chl or ophenyl ; R3 is hydrogen or Ci PCEBRD5/000952

R4 is hydrogen, nethyl, ethyl, allyl or cycl opropyl;

R5 is phenyl (C . 2) aI kyI or phenyl (G -2 al kyl ) NH;

hal 5 CEB RGBT RSP arat W RPA R, rongpng bpldihadet
dendﬁﬁ@é{fs%lcrégliﬂ 40 other 2eOhIRE RieseNMaR{c O €dpahdab KWe}al
2, NH(C -2 alkyl), N(C 1-4 alkyl)2, NH(O) NH 2,

chenyg((m)eum1ncxg@@ [\Hggj}_a.teqi qa dedivationay bccu eépq@%egl znd secreted”

R R BB g Pt

chem%attB@tahfSpr@ceuﬁzf{lM(}# 2].optionally substituted by Cl-4
al koxy, phenyl {which itself optionally substituted by

hallos rasMtsinkthe recaNradnit 0k gells@f almmrnmmerscystemis SltenFﬁsilsease In

many Gt il AR BRI e RbE: Bl oFdiisky. o

tissud ﬂeﬁﬁige Qb &Q{uahily, 1§MB§1Tnlgtth€ &Grubt\/ndﬂﬁbﬂtheﬁ cefls @dlka)ﬂbﬁcxal in a wide
-4 al koxy, cyano, nitro, CF3, (C -4 alkyl)C(ONH, 3
rang@é@liﬂﬂ&@ Cl-4 al kyl thi o S(O) (Cl-4 al kyl) or

al k .
eV RRJITER§ Pektreblos (rBIV-T 40 BBt s lloying s yippses v
enterh:@ll@ Blockith Qllldﬁ)ebept@ with aUGR@antEgtﬂﬁw or idutiag rédeptor 1nternahsat10n
(Cl-4 al kyl ) O 2N, O -4 alkyl thio,
Wlths@@Rf@gO@lsapxgmtS €ﬁ115§ 21(@111 egtiof). kyl)} or heteroaryl

{ yl, C-4
S(O)2NH2 4a|ky|th|o S(O)(C14alkyl) or

S(O2(C -4 a }; R7 is hydrogen, C 6 alkyl
[optionally gubstytuted by halo (such as fluoro), G-4

al koxy, phenyl ich ir8elf optionally substituted by
<4 al no, niiro, CF3, OCF3,

hal o, G al kyl
(G -4 alkyl)C(O NA | thio, g$(O(C
or heterBaryl ?

-4 alkyl) or S(OR3(C -4 alk i ch

itself optionally substituted by hdho, G-4 al kyl,

G -4 al koxy, cyano, nitro, CF3, (C -4 al kyl)C(O NH,
WherS’(“O)ZNI—Q C 4 alkylthio, S(O(C -4 alkyl) or S(O2(C 4

Prtly ¢l KElG qurRéihydr opyr anyI phenyl
‘Sag( %(Z:R);}lnééo)yg/ﬁ%ubs%/l (SR SO -4 alkyl, C-4

R? 1se§| Sed»tlnorqp}lanw, 3-mlﬂ1nqmmejﬂ’-53ﬁ>hcjn3§3)r 3(ﬂ110ra—53¢hkgrpphg(nqj |\||-|
15%()'920gen ot Ci4 alkyfaI kyl'thio, S(O(C -4

R* is hydrogen, methyl, ethyl, allyl or cyclopropyl;

R? is phenyl(C,.,)alkyl or phenyl(C;., alkyl)NH; wherein the phenyl rings are optionally

substituted by halo, cyano, nitro, hydroxy, C;.4 alkyl, C,.4 alkoxy, S(O)x(C4 alkyl),

S(O);NR®R’, NHS(O)Z(CM alkyl), NH,, NH(C,.4 alkyl), N(C,4 alkyl);, NHC(O)NHa,

C(O)NH,, C(O)NH(C, 4 alkyl), C(O)N(C;.4 alkyl),, NHC(O)(C;.4 alkyl), CO-H, CO2(Ci.4

alkyl), C(O)(C,;.4 alkyl), CF3, CHF,, CH,F, CH,CF3 or OCF3;

kis0,1or2;

RS is Cy¢ alkyl [optionally substituted by C,.4 alkoxy, phenyl {which itself optionally

substituted by halo, C, 4 alkyl, C,.4 alkoxy, cyano, nitro, CF3, OCF3, (C;.4 alkyl)C(O)NH,

S(0)2NH,, C,.4 alkylthio, S(O)(C;.4 alkyl) or S(0)2(C;.4 alkyl)} or heteroaryl {which itself

optionally substituted by halo, C;.4 alkyl, C,4 alkoxy, cyano, nitro, CF3, (C;.4 alky) C(O)NH,
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alkyl) or S(O2(Ci -4 alkyl)} or heteroaryl {optionally

substituted by halo, Cl-4 alkyl, C -4 al koxy, cyano,
woeas09178F3, (C -4 al kyl)C(O NH, S(O 2NH2, C -ECT/SE2005/000952

alkylthio, S(O(C-4 alkyl) or S(O2(C -4 alkyl)}; R8

and R9 are, independentlys, hydrogen or C -4 alkyl, or

SO b sebylme “Ehlcordionf b HRER AR T g&ﬁgﬁh&P

tetra%?)@ﬁy})ga%%i ghé’ﬂytl ho dglﬂonﬁll?ktmélntutg@ Rh18! C,C(éP)qﬁCc] 4 alkOX);, cyano,

1l are |ndependently drogen ©

n1trc{;|C 4, cm(clmllcvrkiﬁ}(q))mm ()N Ca 4 51kyhh1068(®r)éﬁbealkyﬂ) or S(0)(C;.

GBS B L 0 <l Kb, v

CF;$ q@%talléyg@i‘%)lg?i g@m%@lrx%gcﬁgfti ‘S(OFUC‘%’ é‘atkgy D) drs 1) ESTG)x(Cr4 alkyl)}

R’ igpusfoden €« il lo;mnam(s@)»str«ncdzpyauamm MBET) 2 alkaxy, pheny]

{whﬁl_-llé{ E)gf : p'Bl teé?b;%ig?( El -4 %1%5 ?;914)ah%y§&dy®y? Cx}ltrgr CF;, OCF;,
(Ci. aallgylw(om %&ﬂmml fa Onctghmb s@(@iéﬁ«ylﬂoﬁsdook(bl 4@&%} or

har maceut’i cal

heteéf@@éﬁw}élt@g qptlph%ib’e%lbs'ﬁlt@f@dtbéll hﬁlcl:@rm@uths(:l@falltdw cyano nitro,
Crs Pl R S AT SRR, S aiohic SO B R eI DI SHRR G e ation

Cs.7ic€10%k I, wtrahgadrbpymﬂ)ﬁ) phe'ﬁlsrﬁ{dﬁtféﬁﬂw sstM@EHdI Bazrhaw\(ﬁufalkyl Cia
all such i soner es thereof in

alkomd;ya%.%tﬁ@ CFsuP{ng(@xs alkaC(QEﬂI@oﬁ(Oachdz,&dmaﬂwahxo S(O)(Ci4
alkyg ;sgggk'éh afyl a@rﬁ%"t&}%gpgp‘?%nﬁy legﬁt'h? S/ehal Gy allcyl, Cig

alkodeyam eutr@:ctl?ﬁatca “ aﬂ@hC&OeNHUS(@DgNEE ;rtxghmmﬂﬁo CS{(O)(CM alkyl) or
0 sul phonat e e conpounds o e i nvention
S(Oﬁﬁé ‘@ilﬁae} »as sol vates (such as hydrates) and the
8 8 |
R RSP sLOHERAR et oL T o RQUALER o en g e
atorgmery jbow to dovamp Seor 6ratembleredatngwhich 1$)<|5pm>y1hl,ly substifuteyith C 4

I t tert-butyl. Methyl is sonetines
albgﬁ&% 5(3@%@%@@92:@ ﬁLeI O\l/Jv yFI uoroa?/ky: Si ncl udes,
0
R {IR'eXATR RperRRELY, %y?%c?ggnﬁi"@ P%?mtag_&(f» Hrt@?or&%S or 6-

fluoriné atoms, and ri ses, r exa
mempeadpingiviich mp(y)halﬂ)ssubﬁtimteebmm Ce, alkiyiF@, phehiZIf whefein thie phenyl

ring is optionally substituted by halo, cyano, nitro, hydroxy, C;4 alkyl, C;.4 alkoxy, S(0)mCi-4
alkyl, S(O),NHz, S(0);NH(C;.4 alkyl), S(O),N(Ci.4 alkyl),, NHS(0)»(C;4 alkyl), NH,,
NH(C1.4 alkyl), N(C,.4 alkyl),, NHC(O)NH;, C(O)NH,, C(O)NH(C;.4 alkyl), NHC(O)(C).4
alkyl), CO,H, CO,(C,.4 alkyl), C(O)(C;.4 alkyl), CFs;, CHF,, CH,F, CH,CF; or O'CF3);
or a pharmaceutically acceptable salt thereof.

Certain compounds of the present invention can exist in different isomeric forms (such

as enantiomers, diastereomers, geometric isomers or tautomers). The present invention

covers all such isomers and mixtures thereof in all proportions.

Suitable salts include acid addition salts such as a hydrochloride, hydrobromide,
phosphate, acetate, fumarate, maleate, succinate, tartrate, citrate, oxalate, methanesulphonate
or p-toluenesulphonate.

The compounds of the invention may exist as solvates (such as hydrates) and the

present invention covers all such solvates.
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CH2CF3. Cycl oal kyl is, for exanple, cyclopropyl,
cycl opentyl or cycl ohexyl. Phenyl (C .2 al kyl)al kyl is,
wo ooocexespl e, benzyl, |-(phenyl)eth-I-yl or PCT/SE2005/000952
| - (phenyl)eth-2- yi- Phenyl (C -2 alkyl)NH is, for
exanpl e, benzyl an no. Hetteroaryl is an aromatic 5 or 6

d | th
i A iR ATa e ef Sfpbisn REbrme e Be Bl e S P, methyl,
ethyf ﬁl%l‘bf))helsgfp%ﬂ%ll GOBRY1, Sed1But b tedtyl OXNARY] i88¥netimes abbreviated
sul phur: or an N-oxide thefeof, or an S oxide or

tOMSmr%B@eéFéVthereof Heteroaryl is, for exanple, furyl,

t hrfguggcrall%yq 1rllc§\greﬁ1 Esf%u;lglv{ég %UCh%%ggrgng//lhfee fluorine atoms, and
compH&% atbple)yalmple i dRZgbip., F]ﬁlbro%lk‘}/] ist fdr@zhyle, CPYL | CHSB, CF; or

grl m di nyl, indolyl, benzo[b] furyl (al so known as
CHZG nzfuryl), benz[b]t h| enyI (aI so known as benzt hi enyl

d |
e AL Bin, AORBP s PRI SRS RloNer, o
b eRE&tyNCGRd hﬁ@ghbklyl isafor leﬁ@rﬁﬁlé Osnzy Il ghenfy$)ehin] -§I50r 1 (phenyl)eth 2-

i mdazo[l, 2a]pyr|d|nyl) i eno[ 3, 2- b]pyridin-6-yl,
yl. 1,2, 3-benzoxadi azol yl (al so known as

DERRIbACE: TOPARE R bl by Pz ot o azolv1

quHetxadryIny bn anpiyic 3zl COpymbeled eing f aptiodxidyrlsed to one or more other
| H pyr.azol of 3, 4- bk yridinyl), qU| nol i nyl ,
rings, SQGOTIHBE phi PSt oge hetproetom pedeaisd frpmghe gﬁaﬁﬁp@prlsmg nitrogen,

oxyégé aﬁ]i Hﬁll,:,] ¥ :!llrgllal :B%cllegﬁxel[elof %} Q& E?@r#;(?é' (larg% de tﬂereof Heteroaryl is,

nzot a2|ny enzot’hi op nown
for edaﬂnplezﬁlrﬁ; ﬁw’r@nly) (alsorkrwnNsabiogkeryhepyoblyl, aina:mhylSrsotahnaielyl
can Iso e pyrazinyl.

yra%%ltfﬁ éxha%@?f@&?}ﬂﬁﬁ r§4|r] 1AL, DYV BTGy, indolyl,
benzb[tqairyﬂ aRb kﬁ&% h%ﬂ%ﬁ%g n@@ﬂﬂue{%g?{h‘i’soﬁcﬂo%%hﬁﬁ%tmehﬂ or

a nltrogen or oxyg orma 5-
benzpeogifenygl), mdzmglyl,Slmndlmiﬂa@lylsbemrazebyarbphmxaaolyl benzthiazolyl, 1,2,3-

bendB PRl AN iR G av e Sl A iR g aela 2

b]pytidin-6é- ?T IQXﬁBH{z%xacﬁa:EHlﬁe(ﬁlsG ¥howh ngedze[lof‘ @]tﬂl@ﬂf‘ak(ﬂyg H1,3-
aspect thé present invention provides & conpound” of

benzpthsadiappbiit henmofuraeae (alsoRgover 452, B3ddekg/dxadfa@olybxqmp¢>@11®1 a
pyrazolop)kr}/cime & 5 er;(ara}l?)lenﬁxl rI]ZX’I'QZOR)[B 2; bﬁpyr}/dC nyq)Sl qu}/nohglyl 1soqu1nolmy1 a

naphthyridinyl (for example [1,6]naphthyridinyl or [1,8]naphthyridinyl), a benzothiazinyl or

dibenzothiopheny! (also known as dibenzothienyl); or an N-oxide thereof, or an S-oxide or S-
dioxide thereof. Heteroaryl can also be pyrazinyl. Heteroaryl is, for example, pyridinyl,
pyrimidinyl, indolyl or benzimidazolyl.

When R® and R’ together with a nitrogen or oxygen atom, join to form a 5- or 6-
membered ring, said ring is, for example, a pif)erazinyl or morpholinyl ring.

When R'® and R join to form a 5- or 6-membered ring the ring formed is, for
example, a piperinyl ring.

In one particular aspect the present invention provides a compound of the invention
wherein R® is C; 6 alkyl (for example C,.4 alkyl, such as methyl) or Cs.; cycloalkyl (such as
cyclohexyl).
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cycl ohexyl).5 In a further aspect the present

i nvention provides a conpound of the invention wherein
wWrR0068018610) 2R6, wherein R6 is as defi ned abover(T/8E2005/000952

exanple R6 is Cl1-4 alkyl). For exanple Rl.is S(O) 2CH3.

I n anot her aspect the présent invention provides a

f the i ti wherein R2 is . .
g?ﬁﬁmﬂs&%ﬁﬁ%&gﬁ% iy gptiol B s 2 SPRBPURGRYS thy iwepfon
where VRN 1590) RE OWAAER RE if IBAIRH aBbvd (26: MBI ROR CHI0GI)! For

ydirogen. In a further aspect the present
exampﬁwﬁhisiﬁt(ﬁ))m}hvi des a conpound of the invention wherein

R4 is ethyl or. cyclopropyl. In a still further aspect .

Chi8 BoReEheP VRN DIPHBE SIS GoBmRRSPL ibg SapRdon wherein
R? is(3 3-aphiRk&ihenft4 is ethyl. In a still further aspect the

present invention provides a conmpound of the invention

whhr it andRberi asp gt éreypré¢€nt in2ytidoyprovides a exapqing didnezipkgntion
or enyl.(C -2 alkyl)NH (for exanpl e benzyl am no);
whergiadf 0F g

“Shenyl rings are substituted (for exanple

| NIt DRirtBeF %‘)pg&cilée; presbnt BWedida grloGikied a 3b#pbund dfQhe %nvention

e_xanpl e S( . I'n anot her aspect the present _
wherem/&nisiethy! pr exclapsepyd. toarpiollifidthef agpieet thepreserntamventien piavides a

RS i,s . benzyl rein,4he enyl ring is substituted in
Comlf%léldr?g?o - %QIWE?{GHCRS‘(S&}R'E( CM al kyl ) (for exanple

S( 1@ 24atBhurthed &Rpy@ thepreiene invastiGthrolidies Re&HEHnd of the invention

i nvention provides a pharmaceutically acceptabl e salt

whergin By is ohpoiitd 2ot (et exarepie berzy ¥ grpherali-eally )NH (for example
v AR iy AEE SR 05y RGSIIY b parsposii) by

S(0)als atkgl) (fartcrampl8(Oh@H)e otp - tol uenesul phonate
salt of.a conpound of the invention (such as_ a . ) )
f ulpeangthsT aspestibe presend igvgntipn pmyides graesporadef the inventipn wherein

R L e

(for eanfplg®itCHF). Thus, in anot her aspect the present
i nvention, provides a conpound of the invention having
t nko st apether pspect g}qgrwphpvgﬁmgtprgHéesc%pmageutlcally acceptable salt

ofa dlzdr}]xs%}#;nlﬁ igﬁ ﬂle‘m@éﬁ%on,l fOr ¥)‘<3‘Jmlﬂ9 9Bp@focﬂl%ﬂﬁg,thyﬁfb%r&ﬁﬁl%,e;gﬁosphate,

acetate, fumarate, maleate, succinate, tartrate, citrate, oxalate, methanesulphonate or p-
toluenesulphonate salt of.a compound of the invention (such as a fumarate or succinate salt).

The carbon labelled * in the representation of formula (I) shown below:

0
NC>”?|—U\R5 10
R4

is always chiral and has, for example, the R absolute configuration. Thus, in another aspect
the present invention provides a compound of the invention having the R absolute
configuration at the carbon * identified above. In yet another aspect the present invention
provides a pharmaceutically acceptable salt of a compound of the invention having the R
absolute configuration at the carbon * identified above.

In yet another aspect the present invention provides a compound of formula (Ia):
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provi des a pharmaceutically acceptable salt of a
conpound of the invention having the R absolute
w@oosiogursat i on at the carbon L identified aboveCT/bmR0y&000952
anot her aspect the present invention provides a
conpound of fornmula (la)6wherein RL, R2 and R4 are as
deflneq above, and X is CH2 or NHCH2. In a further
aspecfithe present invention provides a
phar mac cally acceptable salt of a conpound of
for mul la\ wherein Rl, R2 and R4 are as defined
above, is CH2 or NHCH2. In a further aspect t he
pr esent ntion provi des a cQmpou Me (1)
havi ng t he absq| ut nfigurgtion he carbon L
i dentified,db erei s S(Q [ wherein @)
Is as defﬁ%ed above Xfor exdgpl eXR6 157G -4 al kyl,
such as nethyl)] R2 is 3, 5Rd|fluorophenyl R3 is

whe}‘%r(mj g?ﬁ% @.Ire? as %ﬁ}éﬁgp cde a |1§<§ﬁ2 (9% ]\g{{‘eﬁya]gpl f$1§ er aspect the

presgtg(tgﬂ{\!'e}lgﬂll chés g aptrhgl%rl)%lsaﬁt?élﬁlcl)ln )rah%%/iﬁaé)?éo%z( e g}&lﬁ?j of ffthula (1a)

whe(eﬁIDR Rl amg IR 8¢ ©) dZdﬂﬂsgi apdvey arek¥npCEl, RE NHCHenzy I
D a?r g :glg'g{elfq S%%Q%X g{eé? ?&%&ggs@lée%gcgfﬁpgy%% fé)rmula (D having
the ﬁﬁ@oa%&ﬂﬁg@;m@ A0 RS RRAU ideRifiod ARCERIIRRER: salt of a
npou of  fornul a él) [for example a hydrochlorlde

mw)dbﬂmmn Rpfrospletined abaye(for exampledas 1.« #ityloauah, as methyl)];
yg pate. tartrate, citrate, oxal ate,
ﬁinesqu Shionat e or p-t ol uenesul phonate salt (such as
Iélgmﬁyaghgte or succinate salt)]. In a still further
ect the present inventjon provides a conmpound of.
R ig %ﬁﬂmr&yqlpal)opmla[\f@rr@iamke R ias¥vllit e configuration at

R® 1{ éh%ggir&éhﬁ%gﬂ {%ﬂ’g’g}‘%@; edal%ﬁ%lgl \y\élyg??e {3} ?ﬁe ephe:_?% Ijlﬁcgigg‘e gubg(stuted (for
exanpli Yl the paeRpdition b B(D),(CiRAlky) Fobexdinigle! S(@POHEYfor dR4mple R’ is
is ethyl or cycloprol%& [for exanple R4 is

;X
benzyk whepsirsthe Rhey) ring by subgtityisddn she gar@mgltlorbby 5(0)2(A 4 alkyl) (for
exmﬁ&ggﬂﬁégfﬁgcally acceptabl e salt of a conpound of
or mu

) [for exanple a
or a pharmaceutically acceptable salt of a compound of formula (I) [for example a

hydrochloride, hydrobromide, phosphate, acetate, fumarate, maleate, succinate, tartrate,
citrate, oxalate, methanesulphonate or p-toluenesulphonate salt (such as a fumarate or
succinate salt)]. |

In a still further aspect the present invention provides a compound of formula (Ia)
having the R absolute configuration at the carbon » identified above, wherein:
R'is S(O)R® [wherein R® is as defined above (for example R® is C,.4 alkyl, such as methyl)];
R? is 3,5-difluorophenyl;
R* is ethyl or cyclopropyl [for example R* is ethyl];
X 1s CH; or NHCH; [for example X is CH,];
or a pharmaceutically acceptable salt of a compound of formula (Ia) [for example a
hydrochloride, hydrobromidé, phosphate, acetate, fumarate, maleate, succinate, tartrate,
citrate, oxalate, methanesulphonate or p-toluenesulphonate salt (such as a fumarate or

succinate salt)].



10

15

hydr ochl ori de, hydrobrom de, phosphate, acetate,

fumarate, mal eate, succinate, tartrate, citrate,
wozxabates1 met hanesul phonat e or/ 7-t ol uenesul phoret/SE®63/400952

(such as a fumarate or succinate salt)].Iln another

aspect the present i nventi on provi des the conpound:

N-{I - . . .
{ (I Bpther pspest the presEJBYEBFIOR PEoYeE S EXPRREG f onyl ) pi p
N—(leq(BRj ﬁ(?fﬂdlﬂlﬁ’dr_ﬁﬁﬂ/é 1)133 g Iﬁétﬂyléulfonyl)ﬁlperldm -4-y1] ropyc;plperidin-4~

i V-et hyl - - sulfon phenyl ] -ace

y1)-N- yb%ﬁ(matherlsg ayligeny1] acetamide
the syémrb e F%f)%f Ii (f %(&)dg 3J SLAERRYS er}‘l)én)rl)g: [1 l—(_rn<eq'113ytlshu¥tlo%w);f)igQgt!lin-4-
yl]prﬁb}lf?? ?euhlhm PBIN- emzﬂz %[h Xm%@tsh%nﬁ)ﬂlﬁnﬁl?@%hﬁ&@'f onyl)p

acet am de; umar at e sal

the fquperiaw) sai; of 3-6.- H3)-GlB Spiggrophenyl)-3-{ ety bsulforytypripqsidin-4-
G e -3 14 ey SRR RS 1 oy

N- (1){[@3]13)33/-1(3 QQRﬂ@dpr‘i&m pr3- P -(methylsulfonyl)piperidin-4- yl]propyl}Flperidin-4-
3/ ?)-3- 5-di fluor ophenyl )-3-[1-(nmet hyl sul'fony.
yD-N- 9% &mﬁﬂwlsylf?w}p@ynxliﬂcp@w -n- 4-

ZL%%%%OE%@‘#&* fede WTPRE} BN ATMLRIERE, R0l vent i on.

TABLE | Table | conprises conpounds of formula (la).

In a further aspect the invention provides each

i ndi vi dual conpound | i st edABLELD| e | . The conpounds
SR by using or nodifying

thgaggéBQ%EP%%SB%%?ﬂgggf%%|es,ﬁ ot hods, Schenes or

ExanpRes of W003/042205. 8 Thus, a conpound of the

i nventi can be prepared by reacting a conpound of

f or mul : wherein R2, R3, R4 and R5 are as defined

above, \wi th/ depending on the conpound of the

i nventi is desired to nake a A0 ag(d)

formula R1 Hin th esenc abl e coupling
agent (for
[brom)trRs pyrrol i |no- honjd

(la)

m

hexaf | uor ophosphat e] ~or [C)(?-

azabenzotriazaol -1 -y/\-TV/\V /\/' -tetram:t hy| r9ni um
Corhgovafl| Lfdp@phospﬁat e]) in the |[Resence of a gRitable [X
Nobase( C SdtrI(CI -6 al klyl )am ne, for pxanple

‘di i sopr gﬁ hyl am ne) in a sluitable solvenp (for
1 exanpller - met hyI RICEHaBEIpHYAE [03,5Rifluorophenyl | ethyl CH,
2 R methanesulphonyl - | 3,5-difluorophenyl | ethyl NHCH;
3 R methanesulphonyl | 3-CF;-phenyl ethyl CH,
4 R methanesulphonyl | 3,5-difluorophenyl | cyclopropyl | CH,
5 R methanesulphonyl 3-fluoro-5- ethyl CH;

chlorophenyl

6 R methanesulphonyl | 3-fluorophenyl ethyl CH,

In a further aspect the invention provides each individual compound listed in Table I.
The compounds of the invention can be prepared by using or modifying the

preparative methodologies, Methods, Schemes or Examples of W003/042205.



chl orinated sol vent, such as dichl oronethane) at room
tenperature (for exanple 10- 300C); or, b. an acid

wa@bdoenodsl of fornmula RILC(O)C or sul phonyl chlpet/sE2003/000952
formula RIS(O)2C, in the presence of a suitable base
(such as a tri(C 1-6 al k I)am ne, for exanple

Sortfen PR aghr B S ARLRR G iR BT dRY srf Shyh QU or

forndlil£{1h)or onet hane) at roomtenperature (for exanpl e 10-
300C). Alternatively, a conmpound of the invention can
be prepared by k‘lou ling a conpound of formula (I11):
wherein Rl, R2/ 'R3\and R4 are as defined above, wth:
a) an acid of Hin the presence of a
sui tabl e coupl i for exanple PyBr or HATU)
in the presence of ase (such a')atri(Ci.6
al kyl )am ne, for exap pyl e¢hyl amine) in a
sui tabl e sol vent e TYoet hyl pyrrolidinone or
a chlorinated sol vent, such or®wret hane) at
roomtenperature (for exanple 10- BQOC) or, b) an acid
‘chloride of fornula RC(Od, in thhe presence of a

wheBiRh KD Ry R By FA ABT 02 4100 & ohib oGt PrispmPhung of e

5 inveftibt AR @&sEed weRbkd:f or exanpl e a chlorinated sol vent,
such as dichl oropet hane) at room tenperature (for

X am@wé of forgmitraR . CR1E imipe prrserse of Asuitshle aeupdimg@gentiifor example
Pr 898 l%%no-%ﬂy-?)kh\éﬁdﬁg] 'E%‘é P%{ h&aﬁﬁ%gﬁg‘s%h&e] ot HATU [O-(7-

for a co

pr emﬁﬂ)tﬁj&anmgy,ﬁl Wmmemyhﬁomlﬁnﬁ(e@ﬂ:t&bpM§hate]) in the
acetic aC|d in a suitable sol vent : uch as a C -6

aI ipff‘ﬁ%}’tqe@ faiseisahle ba$dﬁu6é>@aﬁﬁn(§let mmeatforr@@mple
0 o
10 | f or ﬂ(yiﬁh)(lgr%ﬁgz)ﬁg?g%gapge oégg%% CXaftipl ﬁ#ﬁ%h?lfpyrrohdmone ora

pr ohlenhate@ s@venpsucPE3 dfchmrm)raethﬁr@ atmvdmoiemperatt &fof ¥kgmple 10-

For ce(%()ar‘rpl e where PG is benzyl oxyl carbonyl or benzyl

b. an acid chloride of formula R'C(O)Cl or sulphonyl chloride of formula R’ S(0),Cl, in
the presence of a suitable base (such as a tri(C,.¢ alkyl)amine, for example

15 triethylamine or diisopropylethylamine) in a suitable solvent (for example a

chlorinated solvent, such as dichloromethane) at room temperature (for example 10-
30°C).
Alternatively, a compound of the invention can be prepared by coupling a compound

of formula (III):

()

A
N
Q
—-ZT
£

20

wherein R', R?, R® and R* are as defined above, with:
a) an acid of formula R°’CO,H in the presence of a suitable coupling agent (for example

PyBrOP or HATU) in the presence of a suitable base (such as a tri(Cy.¢ alkyl)amine,
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renmoval may be effected by hydrogenation (for exanple

hydrogen in the presence of palladium on carbon
wa@adoaloyss) ; where PG is ert-butyl oxycarbonyl reonsedo05/000952

may be effected by treatnent with acid (such as

hydrochl oric acid or trifl uoroacetic acid). A compound

f ' et I b
o B bR R TR S ARRE S ot
c omechyiysl rflidimonedt @ chidrinjted QoMb Qich aRlich2omBthaf a@fdm
as defined above, and LG is a |eaving group (such as

hatqna@,rath@ﬁqr&w}lpkd&yﬁg% @r triflate); in the
l@;?% ] %hf%(-id@ of t’Ué—lhﬂpeJ g é@n&n gér‘? F\%g)r&%npeoétaass%hﬁﬁa .bsaseo(gg%h asa

onate or a iary rexanpl e

or tri(G, gtlkyl)aminegfor ekfimplestéthplahtnse digbpropgletylasine) in a suitable

acetonitrile or THFl at roomtenperature (for exanple

105duentyfor exampla edlasmatedsalvent, sugh as dighommephaaphatagom

by ' 0. Secby routine adaptation of

neﬁﬁgggﬁgééggﬁgéggﬁﬂ%)?Lg?patent or scientific

| i Aeroatponsad of the ilnenfio® casbepregfad by bathcud drililation of a compound

pro}ecting groups and details of processes for adding
of fogmylaG¥bvi ng such groups may be found in."Protective

G oups in Oganic Synthesis", 3rd Edition ( 1999) by

Greene and Wits. The stdfting materials for these

processes are either co rcially avail able or can be

prepared by literaturg nethods, adapting literature

nmet hods or by follow rng or Jthe disclosure

of WO03/ 042205. In a sti futher aspect the invention

provi des processes for pfepar|ing tﬁ@rconpounds of

formula (1) or (la). 0 [ tgrnediates in the

processes are novel d these are provided as further
with SRR 6F hfifla@yent L on. A compound of the |

i nvention, or a pharnaceutically acceptable salt

t hereof, can be used jn{he tré&tnent of: 1.

respiratory tract: tiyve |di seases of the airways

i ncl udi ng: ast hng, brogchi al, allergic,

intrinsic, extrinsic, Exerci e-inﬂﬁc%@, dr ug-i nduced

(i ncluding aspirin and NSAIdB?nduced) And dust - i nduced
in thgéfqu?c’e.o? Rfaggég)tlﬁg)gl:@l}e?gﬁ A%ngf(sj{;Cﬁ-lrIaéﬁg tace%f?:dac%t inaell Isui'(able

verities, I causes O
solvdiy stich b€ 8 |09 9 alipestie aikcohol) ferexamp esdthitol ) At @odabl keiibadtire (for

example 10-30°C).

A compound of formula (V) can be prepared by removal of the protecting group (PG)
from a compound of formula (VI). For example where PG is benzyloxylcarbonyl or benzyl
rem(‘)val may be effected by hydrogenation (for example hydrogen in the presence of
palladium on carbon catalyst); where PG is fert-butyloxycarbonyl removal may be effected by

treatment with acid (such as hydrochloric acid or trifluoroacetic acid).

0
| PG—NQ—TAK
Rs
R4 (V)

A compound of the invention can also be prepared by the alkylation of a compound of

formula (V) with a compound of formula (VII):
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di sease (COPD); bronchitis, including infectious and
eosi nophilic bronchitis; enphysema; bronchiectasis;

W@ y®bioe176i br osi s; sarcoidosis; farmer's | ung aPdr/SE2005/000952
rel ated di seases; hypersen5|t|V|ty pneunonitis; |ung
fibrosis, |nclud|ng cryptiiBgenic fibrosing alveolitis,
idiopathic interstitial pneunonias, fibrosis
conplicating anti-neopl &stic therapy and chronic
i nfection, including tulercul osis and aspergillosis
and ot her fungal infeet ; conplications of |ung
transpl antation; vascuylitig and thronbotic disorders

pul nonary hypertension;

antitussive activity indl udi treat ment of chronic
cough associated with,i toryOQHU secretory

condi tions of the alRmays andlﬂatrogenic cough; acute

and_chroni c.rhinitis includi rhinitis medi cament osa,

whergiR\, &S 3R R0 1 4 definpd abqyer wihl Gis alfavie gepasuch as halide,
mesﬁht‘e ?yl&te ol 'tr[?ﬂ&t 1ﬂ {hE lp%laﬁ& el smtgl!ﬂ? bIQ n f(\éwgct%?ag&)%%smm carbonate

nasal posi's; acute

or a tent@dry dimige Gfdsteex@mpiiﬁ)ﬁumgisdzaseaﬁxdrneﬂfymmhé))) ilaiguitable solvent (such as
res&iraiﬁ y syncyti al V|r§_ I nfluenza, coronavirus

acelQiihes ot ) AR teRPerAdERdQr $xa@plo 08B e é:r‘?é}lI]OBWilﬁ%f formula

VIIREdnHe!

(VIR 80 B2 RELRL 8886y AR iagonof v escrvec

mihsem@mdamywnoﬁchmnnmxanple, ‘congenital hip dyspla5|a

cervical and l.umbar, spo and | ow back and neck
© o€ BrocR i HEERRL] RRRBIE okt s s g lsias procestes for adding
and &%Oﬁggﬁ’éﬂ Su Qﬁ’@cbél f@ﬁfdlﬁ“'?ﬁ%«:ﬁb@@r&@§ hﬂ@fgdﬂlc Synthesis", 3rd
%w05|n spondylltls psoriatic arthritis, reactiveé
Emhan( PY bysGraene anddWiitser ent i at ed spondarthropathy,

rthrltl ot her infection-rel
o Pho Sainididdrids BEmSG PEiseoses Se B ifebi arelable or can be
prephr@@ by ditrgtuRohEods] 8GAME |RRHURORERIAS 0SHY IO WRIg RAHE Bisclosure
and chronic crystal-lnduced synovitis |nclud|ng urate
OfvﬁﬁﬁWyQéQ§C|un1pyrophosphate dep03|t|on di sease, and
caf ¢ ite.le at ed ndon vi al
i AL AR Bt Eun g B0 e iR o el g B pgmpounds
of foﬁh@@r(grbrmasymhprasethesmhﬁm@tem 1BE PEdcBsses frelnoWtIlad these are
scl eroderma; system c |upus erythematosus, m xed
provids ae firthee faatuses of the swarfEon. and” undi f f er ent i at ed
co )
b bt e LR oo ok PHBRA Bfeof, can be
usedpo thenedaghentoteumat i ca; juvenile arthritis including
idi opathic inflammatory arthritides of whatever joint

di SRR ATt aberesive disaeses oS hsavrays Inchiking: pethivas ingluding
bronE}ﬁXIeﬁllé‘%ig frﬁr?ns?t‘y 13}( i€, &%Fﬂ%é ﬁﬂﬁée‘&nﬁmg g%k '(Mzﬁilﬁﬁlg aspirin and

I ncl udi gl ant arterl
NSAID-induced) and dust- mduced asthma, both 1nterm1ttent and persistent and of all

severities, and other causes of airway hyper-responsiveness; chronic obstructive pulmonary
disease (COPD); bronchitis, including infectious and eosinophilic bronchitis; emphysema;
bronchiectasis; cystic fibrosis; sarcoidosis; farmer’s lung and related diseases; -
hypersensitivity pneumonitis; lung fibrosis, including cryptogenic fibrosing alveolitis,
idiopathic interstitial pneumonias, fibrosis complicating anti-neoplastic therapy and chronic
infection, including tuberculosis and aspergillosis and other fungal infections; complications

of lung transplantation; vasculitic and thrombotic disorders of the lung vasculature, and
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Takayasu's arteritis, Churg-Strauss syndrone,
pol yarteritis nodosa, m croscopic polyarteritis, and

wo amebi7si des associated with viral infection,PCT/SE2005/000952
hypersensitivity reactions, cryoglobulins, and
paraproteins Iom1back péﬂn' Fam |i al N%diterranean

pul g’ hyp%‘{énm%n aa Esa{géé acg{ ﬂggnciluéq}a%e e'{lﬁl)ﬁ cr: rcy)l?gh associated

w1tht1ﬁﬂ§iﬁﬂ1|atdr§' hlSecreddts caMAIBBhNb BB aitwaPRafid ﬁm@gé‘zﬁﬂ e@c\cghl ¥€ute and
tissue renodel ling of nuscul oskel etal disorders due to

chropig hinjtiy ingludingzrhimités @gb@zt@emmaumq vaspmgiog ghigisis; perennial and
seasgﬁ%l Iail&{g%ﬁr%irf {19 {nc%ﬁ{gprlhmlﬁme ){ %%rg al#alt%!i pol}gatorﬁls acute viral

Crys
infetdinihcldding &l&ﬁcdn&kl@xh cald, aﬂdtlﬁfeh!@éﬁ @&H t@heﬂjn%ﬁ‘ory syncytial virus,
degeneration or tenporonandlbular j oi nt degeneration),

influspzie cpORBYELS (e ding2aRE8) trdadenawingsst eopor osi s,
2. Paggﬁe o%?@%ﬁhﬁéde%%%?o%ﬂ?&d \9&{1 %} 1ncR1% dnyg(s:&?%)(arthltlhsc'/t)steoarthrosm

clero errra connecti ve

bothsmﬁmiy lané séd@ndmgmlfelsemmpm@ kb@ghﬁﬂhl&ixp diysease cesie agdlumbar
erlodontltls . sor|a3|s atoplc derITHtItIS

spordfitis.end i hﬁ‘tlﬁ Emdglesk DR masih et A0S pdisanse;setpnegative
sporglﬁLot%YtgH) %@f% IHMQ&B% gﬂlgyl{)]én\é %ﬁlﬁg@?&ﬁgg&ﬁnca é}lﬂs r@e{yf’ive arthritis

natltls borr titis, derrafi
and hmctiffetenﬁaiedrsmndhrthhpathpj ptis arthriteshead oslmdrémfrastum-mated arthopath1es _

and %ﬁr Ofg ﬁg;ts ﬁg de grcgg)é%:)ﬁpbléglrg ﬁ’iﬁ%ahsé}g% ggcli goncdelt ? syﬂdq'omé
acutERhd @J.rHHﬂc%?}s%ath&dc@@ Syno¥itls if@LARg uRRE g@ﬁd@ﬂaum pyrophosphate

vascul itides, toxic erythenas, cutane
depqsamnrcbmasd and calaiuopapatite ralamlttandamabm—sdamﬁ eymovial linlftesmation;

Beh?ﬁﬁlst ﬁ&&ﬁiﬁﬁ%@%ﬁ%{ﬁ ﬁ\é\?grgir Iﬁr%ltnt;sgreal?/ ndr g}zgémlc leeroms and limited

scletréﬁé‘nﬁanfs?s%rhﬁé@uptﬁ%?ﬁh@rﬁbtb§dssm?)ké"d%ﬁ§éb‘ilvla YiSRRARase, and
non- mel anoma ski n cancer and ot her dysplastic |esions;

undlﬁﬂemynaﬁqd geetctvsbysde discdsacinfeinngtdry Mpdﬂmﬁg mcrluxpng ons;

t {
dernptort¥itite Ak BOPRbiRe AoRAbPE rhefimii b Uit Bfp jncluding
idiopHthi€ ih fmBAd eOHF WNREFer §om§dﬂ%1@hﬁ’d)ﬂ 4] associated syndromes
aut oi mmune; degenerative or inflammatory disorders

and grepmatic ﬁ:gret e 1|tseqy|s§q:gnc @;phplppanﬁmq, ivesculitiflesdnelyding giant cell arteritis,
Tak%‘ég?é‘éﬂgﬁﬁsc C%g{kt §tr% qd’ro (?ié)%gyad%rsi i$ g?éo%f%,ergltclro%ggplc polyarteritis,

I’n Ing vIT

and g@shlitded tassvtiatedl with a@dl 1n@l:t€tﬁ§ hi/p&sen@itivitly Yedctisns, cryoglobulins, and
periodontitis; oesop ha%%tls |nclud|n§ireflux
t

para%%q%w bpek ppirsthami il iMeditergneandey s YlusklesWelly wmdrame, and
Famflla$ B85&niafi ! Jvér! RilhuOf diQéaE‘é! dHlézﬁlrdﬁEédva“?‘thalglas, tendonititides, and
myopathies;

3. pain and connective tissue remodelling of musculoskeletal disorders due to injury [for
example sports injury] or disease: arthitides (for example rheumatoid arthritis, osteoarthritis,
gout or crystal arthropathy), other joint disease (such as intervertebral disc degeneration or
temporomandibular joint degeneration), bone remodelling disease (such as osteoporosis,
Paget's disease or osteonecrosis), polychondritits, scleroderma, mixed connective tissue
disorder, spondyloarthropathies or periodontal disease (such as periodontitis);

4, skin: psoriasis, atopic dermatitis, contact dermatitis or other eczematous dermatoses,

and delayed-type hypersensitivity reactions; phyto- and photodermatitis; seborrhoeic
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colitis, proctitis, pruritis ani; coeliac disease,
irritable bowel syndrone, and food-related allergies
wovkioshortay have effects renote fromthe gut (fBECT/SE2005/000952
exanple mgraine, rhinitis or eczema); 7. abdom nal:
hepatitis, including auté?nnune, al coholic and viral;
dermgigﬁr O@%‘gﬁ?ﬁ}sgxeg%egl{f%%g%j{cggréﬁllgre)%slh kx\é‘tﬁt{ncsc hgsug(éy opthlicsa’ pyoderma
gang@@idk iR Wkim Sryoid A RIdid fupls Efyeeuthtdids, Ip@h@hﬁgmtpeﬁhpmgtﬁid
glonerulonephrltls nephrotic syndrone cystitis
epidermellysen nyloas umcaanadaltgrﬂedﬂme, ‘(asmlétdgs,utom leyytiegraasi cutgneous
. 4 s ul.cer ic urethritis, ..
cosirffllied, ARG et T BEGT BB S PPY S aVbEioHe, Wiep Cristian
synd¥aihe/ @rym@hmhhnabnﬁ@wemms BotHliigfRaHR; andRGlinfetive;
dysfunction &both mal e and female); 9. allograft o
panniclisigicntgneous dympheangs, @mmle@omwmanger ahg pthex dygpllastic lesions;
arughp AR LAGLAL! B0l AA g BEBGLs | T Ver. Tung, bone

nea or oW hg bl ood t ransf usi on;

5. Or eyl Kleplfar@%afdnjuiﬁfﬁiﬂﬁ 1h®1$1tim@ éﬁ:mﬁﬂ addverki3llergic conjunctivitis;
Al zhei ner' s di sease and ot her ment i ng di sorders

iritisj #eeriRTiang PoStEriemey eACI I roBins; antabmmyne; gagerepitiye or inflammatory
dlsox%g %%fgl?ﬂui? A QetfHah ﬁ}é}ltﬂzﬁﬁ}fﬁ% ﬁl@ﬁlhln%t%gﬁ%g?xraﬁggﬁter Iﬁ‘[ fffg _sgjcmdosm,

eroscierosrs and vascul 1tis;
mfedmpﬂstnbbﬂmg grahy fimgalaand Bacagribl,chroni ¢ pain (acute,
intermttent or persjstent, whether of central or
6. pesasHREMeH NG ragh ossiti gingiifisypariadontitis; REspPhagitisidpeluding reflux;

eosu}%ﬂflﬁ'gﬁ@ﬁo Eﬁﬂeﬂﬁ@rﬁ@kocgﬁ)gfs,atﬂihﬁ? s (ﬁge%’ipé calitid ﬁ‘;@iuﬂknﬁgﬁ&&atwe

and bone pain, pain arising frdm cancer
colit'tsupmctlmmpamtxmm reelragphtchses inpigdbie sywil spndremienaldifdbdgelated

S etic, .and_Hl V- SSOCI a
aller g PGl S S A g ne-et B Py @ geine g o
eczef);vous system conplications of malignant, infectious
or "aut oi mmune processes; 13 11. other auto-immune and
7. al dtwlogiinal dhepatitis isclidiog edtoimgmitas alcobolee andthsal;ditdbsis snd cirrhosis

d Ad di abet [1it
of th P ShaIFTS R GHBOE L B AR PE B ARBEITE T B0t oph 11 -
g. f a&ﬂl%ﬁlﬁar{hﬂdﬁﬁﬁné gﬁllﬁﬂ@ﬁ%ltlaﬂﬁd PBR2ANGdpRIifls; nephrotic

syndr one; ot her disorders with an |nflarrmatory or
syndrcrmq; mmtttgun@ludms apinend chronic!(ingérstfialceystitieand Hmme s ulcer; acute

and ¢ e(gﬂlglgf glﬁ-gtgp?gg)g{a?g'ss e&@eﬁs d‘%lﬂ%lg ed%iloné{s an%esaﬁ)n){glfci livo -vaginitis;

Peyronie’s disease; erectile dysfunction (both male and female);

9. allograft rejection: acute and chronic following, for example, transplantation of
kidney, heart, liver, lung, bone marrow, skin or cornea or following blood transfusion; or
chronic graft versus host disease;

10.  CNS: Alzheimer’s disease and other dementing disorders including CJD and nvCJID;
amyloidosis; multiple sclerosis and other demyelinating syndromes; cerebral atherosclerosis
and vasculitis; temporal arteritis; myasthenia gravis; acute and chronic pain (acute,
intermittent or persistent, whether of central or peripheral origin) including visceral pain,
headache, migraine, trigeminal neuralgia, atypical facial pain, joint and bone pain, pain
arising from cancer and tumor invasion, neuropathic pain syndromes including diabetic, post-
herpetic, and HIV-associated neuropathies; neurosarcoidosis; central and peripheral nervous

system complications of malignant, infectious or autoimmune processes;
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13. cardiovascul ar: atherosclerosis, affecting the

coronary and peripheral circulation; pericarditis;
wopmeaodst is , inflammatory and auto-i mmune  PCT/SE2005/000952

car di onyopat hi es i ncl udi ng nyocardi al sarcoi d;

I schaem c reperfu3|on |njgr|es endocarditis,

val yul i t.i

1. ¥ 2ot abeoS i R aheplcaibdHiend SclShibg bESmAfo § ISfgjgits, Graves’
dlseweoxaar@bn’aaﬁemralabaéﬁﬂnenmsnﬁmpmh@mrsﬁb@éyt@mehicﬁmwa

t hronbosi s, including deep vein thronbosis and

eosmnmlllq i@acmttsrﬂsymf-lg@syrt%@r@e,\p@nnlsosmthldn ﬁmslr@rgy,

tre cers includi ost at

by Sef SRprs ATAY PRRRAERS uTRrNo RG] CSpiorEa ipprucime
acqtﬁie@ﬁﬂlﬁhune ﬂlﬁﬁﬂelﬁiﬂfdsyhﬂlﬁynfé (AIDY S8l SBLArg B?‘l‘itﬁbﬁ% and paraneoplastic

af fecting the bone narrOM/(lncIudlng t he kaem as)

Symhﬁmﬂ$ynphoprol|ferat|ve systens such as degkln S and
13. no@aljd?oqg%(c at rgpctrigr%’s a eé elag {he%ﬁgoqj?{‘yp %{nedv ee%tp oth C1rc9ulatxon

treatmen

peri¢REitis; rrﬁmﬁsdmﬁndﬂ@mhmg phaghtoGmsmine rc@fm@ny@fathxa&ncludmg
gastroi ntestinal tract: Coeliac disease, proctitis,

myogwgiah sHEPIHCIsghremioreppkayipn ingurieshendoeyrdiisi walviditem andsaortitis

1ncll?dﬁr3%§§§ctwygﬁ?é%+ﬁ/l gﬁllhﬁér)r}/ E;]'ﬂ?t{c% cﬁ?dr erggk'(t# p§0x1mal and

term nant co
peripheriltvatvls end]mx!ABg.pBlybnﬂls an® thrombedis) ihcuding deep \dﬂuaﬂfrhxﬁaosm and
f ood- reIPted al | ergi es which have effects rennte from )
compleatigns of warigose YRk ai ne, rhinitis and eczema; in a

14, W%H&%%P %ﬁgtn%i §BLommHf Barfters 'Tﬁaudﬁﬁgg ok S,%%h@? g, bifian,

i nvent ave activity as p ar nace
panguentici bawd mandsolondubmbdr, skihsud braus tuagos asd m,ahgmmlealaffectmg the

agoni sts, i nvers oni.s anta i sts) of .,
bong RGB! (e PEE PEaP I Btss) R ITEOIY erakyq Vrieys: sish as Hodgkin's
and H@ﬁ/ Hoa Hﬁ%qyﬂnﬁh&H§ 15&1@@15@‘?1@ plef/erﬁ’ﬂdh %h&fmé fnent of metastatic disease
Iannatory proliiferatrve or hyperproliferative

and mrmmasmrremes; zmdmamrmgpl@aid syndedieat @ di seases

(|nclud| ection. of . transpl anted.or ns or tlssues

15. § BRI B8 A OREE SR 5O R FOMEOIAT BRSTP-erieias
mas®ePReLShR% d‘istéﬁsep LRERMNe b&Yt%n ki @BsRpR c%'hﬁ@ 1ﬁfiet¥ﬁ11uH§nt colitis,

in |nh|b|t|ng the entry of viruses (such human

lrrltabﬂmlmm é*ﬂsocdee,noytabhe ﬂxme( Hn\);qut, mpmmféargeatocsaﬂllasrhem diood-related
g1 e Bt o B e L SHEBRA B R
hlah&nﬁbk@ga§mﬁﬁmpbu@§a¢ﬁ@ﬁ and the_preventlon .and/ or

tr %%2 gct)erg}t)ofnfds %fqt %Iigse%tilom\r)eeac?i%{tly (a:lls gl?:r%/naceuticals, in particular as
modulators (such as agonists, partial agonists, inverse agonists or antagonists) of chemokine
receptor (for example CCRS5) activity, and may be used in the treatment of autoimmune,
inflammatory, proliferative or hyperproliferative diseases, or immunologically-mediated
diseases (including rejection of transplanted organs or tissues and Acquired
Immunodeficiency Syndrome (AIDS)).

The compounds of the present invention are also of value in inhibiting the entry of
viruses (such as human immunodeficiency virus (HIV)) into target calls and, therefore, are of
value in the prevention of infection by viruses (such as HIV), the treatment of infection by
viruses (such as HIV) and the prevention and/or treatment of acquired immune deficiency

syndrome (AIDS).
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syndrone (AIDS). 14 According to a further feature of
the invention there is provided a conpound of the
wo coonbEs(1) or (la), or a pharmaceutical |y aceepsedobg000952
salt thereof, for use in_a nmethod of treatnment of a
marn1b|ooded ani mal (sucH4as man) by therapy
I Rr I ) ccordin
{ e bt BiBRI L P ar ERPE MR A pro¥Ide 0§ cqmpoyna of the

formdiitd (1pekr (D] oﬂ@ﬁlhﬁrﬂlhtélﬁlcﬂ%emkptﬁmersﬁﬁ €T, RE hisevintayméthod of
exanpl e CCR5 receptor_ activity) in a warm bl ooded

treatawnhﬁﬁ a warge hloaéedmmmal (Sueieasaman) by tberapy Baslading projhytaxis).
c o%&%{)rﬁﬁ’% té‘qrﬁlﬁhes tg%‘[l f:tlg egr%Leqlt ﬁ’{UCHP (Ln ﬁg{eeig ﬁ?o%tlded 2 method for

sent 1 nven

modﬁhﬁﬁﬁﬁl@@hﬁhﬁ@ieb@‘pt@ﬁmttﬁ lofo eﬁ:ﬁhlsle IJER Bekeptdhgtiptesiant warm
|nvent|on al so provides the use of a conpound of the

blooged arimal, sugh asrman, an nEE@rofaiuﬁhﬁiemé@wh@éxl qopnpisesegstmipistering to

) I
s S8t A1EES s ARy PRI 5y Y BATRr 1 o
phartresgiticallpagcepiabRaak thgpseft i asi s or rheumatoid arthritis

(for exanple rheunatoid arthrltl [ Respiratory
di 4 éagaewrg InyegHoR RlappreYidesinpy tamalppgmc Af the Brmula (1) or (1a),

ora gﬁﬂﬁﬁ@éﬁcall Léc@fy@b ’sait %erréd}'sésca m@ﬁfﬂéﬁﬁl&'ﬁ' for gﬁaxg;?‘]l ?d(l)?ament for

par I cu y chronit or Inveterate ast
the teea&mpﬂt ef transplm rd]emxonr regpiratery slisegpe psoresizan $haxmmd)a}thritis (for
rhiniti '

allergi¢, atrophic rhinit]
exargple EREAE AUERE)T TRARIRIS eARE 15 IxeBBleaCOPD, F5thma {such as
brorRMRE rah&%R:h krftrifdié, RiirirRic Sritudd dshiSndd PaMicRRHG: chfd?ﬁ(f‘éxilh%terate

sicca or rhiniti’s nedi cament osa; fenbrandus rhinit
asthma ¢fondxangple lase pshisa of albwaysdwenresp@tsu@mmbr}bmralhumss {acute
nitis or .scrofoul.o r hi.ni.t seasonal nitis, . ...
altest et i P ROnE TRl PR dOBR Yhikoph Syfkstrgphic rhinitis,
rhmi’tl'@ 'p[ihﬁérﬁz} rhin@RGidca oP Mihitk WRlida¥heARSsh BeRbrahMlsthidi including
I n anot her aspect the present invention provides the

croupnews, ﬁbngowmmd@mfnbrhguﬁ orimis ar ¢rpfomtou irainitispseasonal rhinitis
g T R R AL NAR I S—

thin@¥pnpl e nodul ating chenokine receptor activity (for

exanpl e CCR5 receptor activity (such as rheumatoid
ar Ttinothes pypechthg prgsent ibyeviga drandesdhe usaefte eesnpenng of the formula

0 f 1 BB BR8P Bl 0 e
for dsb &t @efapy (RF exkdigpla soduliidy @Hél’ﬁdslhne f&épt@%@dﬁﬁ@ (ﬁ)r example CCR5
recelrnrttcen(':l 1acg:ti%/rirtt}elI’E;uch as theumatoid arthritis)) in a warm blooded animal, such as man).

The invention also provides a compound of the formula (I) or (Ia), or a
pharmaceutically acceptable salt thereof, for use as a medicament, for example a medicament
for the treatment of rheumatoid arthritis.

In another aspect the present invention provides the use of a compound of the formula
(D) or (1a), or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament
for use in therapy (for example modulating chemokine receptor activity (for example CCR5
receptor activity (for example rheumatoid arthritis)) in a warm blooded animal, such as man).

The invention further provides the use of a cbmpound of formula (I) or (Ia), or a

pharmaceutically acceptable salt thereof, in the manufacture of a medicament for use in the

treatment of:
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for the treatnent of rheumatoid arthritis. In another

aspect the present invention provides the use of a
w@eoospooertsh of the forrmula (1) or (la), or a PCT/SE2005/000952

pharmaceutically acceptable salt thereof, in the

manuf acture of a nedicanéﬁt for use in therapy (for

exanpl dulatin noklne ece tor. Vit for .
L o o At SR AR B DRGSR il franipg gine
bronéHi&lN hlldriie) Intrinkicl eX@inbic bé)&%i@éjlrﬂﬁbéﬂﬁ ng&ﬁ&ﬁbe@%m@ﬁﬂ)ng aspirin and
The i nvention further prOV|des the use of a conpound

NSAHP-indirord) @d(clu)st mdueqdaa)sthrm, batlplnmrmat@guandcmr$l§xent and of all
e salt ther manuf act

several‘t%és;,e Crf;iaaothgr Galses of énrwlg}y ?xﬂger—rlp%%ﬁnrsrxé/ﬁ?es&f Q%i(gll(i ogstru%tive pulmonary

diseds€ SPOPBY; erMndhﬁt@sC tncl infectioveant &ﬁﬁﬁ)?ﬁlh@fbr&d&ﬁxtﬂl EMplysema;
|nclud|ng ast hma, inc udi ng bronchi a al'l ergic,

bronglheqtans icxsticaiarpsipisprsoidosist frmer’s hugeed related lef‘uﬁlﬁ@ﬁbc ed

hypegée[}% 19?}5 g;getu?x%%lltr ok Punr;%t'}ﬁ) l)\%?é/'\ll é‘lg g%ogzégl% uOSSE)Iég vFé:leus

1d10}:ﬁ&1\{@fdtdrstﬁ$a.l paftnatide ﬁbfb%id;&}b&lpmiﬁ:at@ig’ Mfyneoplastic therapy and chronic
hyper-respon3|veness chroni c obstructive pul nobnary
infecprdpgladipgtmrsyeulpsivrdaspergiliasisand ditheg fanerbadecsigns; samplications

of lur?%ﬁh&@%ﬂb rogé?z{ssgﬁﬁm drlaSi omtﬁ}é?igé}gﬁdeerr?{)ﬂ{ﬂg mn%%gcﬂlacture and

sar CcOol dosl s, ung -an
pulmoahgtiygdedis das estjtudsneaicteins idcluditgy trgpmaummsfichiohic dowal associated
rosi s, including cryptogenic fibrosing alveolitijs
with ﬂr&f HRNCATFEEPIEY £7 gﬁﬁgﬁﬁm@w 15 iggpasnic cough; dcute and

chr01i99 hitﬁ%élﬂ&n%?ﬁ lai'tlg mk%%eh sh NEaRYo dﬁ&gr ﬁlhx{lﬂfl Perennial and

ectl on I'ng tuberculosis and aspergil’l'osi s
seascmatjaltftrgne rrhrhmsgactludmg elnhitsnsTvosa (iplyi fewdr); masal pblyposig acute viral
vas itic. and ronboti c di sorder

) t I h
infectjph B, (o QRRAPEOT. ahd i Te i dH S FOPIRYOE: DBRES A irus,

influétial &&é&ms @%Mn@sms)l éﬁ@' ABndvikRL ment of chronic
coug associ ated wth annatory and Secretory

2. cobnrtietand peintsf arthirgides asmaylstedamdl orinclodmgiosteoanttyitis/astaphghrosis,

Y R .
sponéilﬁti%r %&10%3@1{%&1& nédk%ak@'rﬁéhrﬁﬁbi@l‘ Jr!hﬁtxﬁ‘ ﬁﬁd’ S# s (diRYse; seronegative
ever nasal ol _YPOSI S; acute viral infection

Spondﬁeampn@hnenm Kisihg spaudylitfsepsoriatic attimitisoreactive arthritis
R M T YT MRS JOe
and bht ﬂidofdeﬂsi‘ﬁlcﬁ%§ aebert6sivVihdludihg IPORS UHieAs and Poncet s syndrome;
osteoarthritis/osteoarthrosis, both primr
acutesand sy cystal-mgrcashanpyiss insdiies et ng,psaéwp paEsiphosphate
depogi‘aBX id%‘rél!lse,aﬁ% Jamﬁ apatite related tendon, bursal and synovial inflammation;
Behcet’s disease; primary and secondary Sjogren’s syndrome; systemic sclerosis and limited
scleroderma; systemic lupus erythematosus, mixed connective tissue disease, and
undifferentiated connective tissue disease; inflammatory myopathies including
dermatomyositits and polymyositis; polymalgia rheumatica; juvenile arthritis including
idiopathic inflammatory arthritides of whatever joint distribution and associated syndromes,
and rheumatic fever and its systemic complications; vasculitides including giant cell arteritis,
Takayaéu’s arteritis, Churg-Strauss syndrome, polyarteritis nodosa, microscopic polyarteritis,
and vasculitides associated with viral infection, hypersensitivity reactions, cryoglobulins, and

paraproteins; low back pain; Familial Mediterranean fever, Muckle-Wells syndrome, and
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spondylitis, and | ow back and neck pain; rheunmatoid
arthritis and Still's di sease; seronegative

w6 pwadyl7ear t hr opat hi es i ncl udi ng ankyl osi ng  PCT/SE2005/000952
spondylitis, psoriatic arthritis, reactive arthritis
and undifferentiated spoldart hropathy; septic

arthritis and other infection-rel ate rt hopat hi.es
Fami i ibBsY Broics K ARcr et ernaies Stpd il Riob g iha
nwoéﬂﬁg se and Poncet's syndrome; acute and chronic

crystal -i nduced synovitis including urate gout, o
3. capaih bid yomeghesishat remodpltisg of orisdiledkalstal dierdesndus timjury [for
apatite rel ated. tendon,. .bursal and synovial . o
exampift PRI NEA OF Ssrrie it fi sxaipte bearsld e pgiegertis
gout o ?Ig/gt%pérﬁxﬁé{zﬁﬁi{)?%ér_ YR RELG (S6dhedsQftefveBblal st B&neration or
scleroderma; system™ | upus erythematosus, m xed

tempOUhdditiule jbinsdagenctas@gseoneamuhodelting fliseasat(susheag osteoporosis,
connective tissue dis

ase; . i.nfl ammat or [ .
Pagef nOReit ALOUERECOIY GDETOR e ol O ey Conteifve tissuc
: ' o BeribdbredidiRadr (khdh dsiperibd@itisd);ng
dlso@g%’g%m;{d%}c%nﬁbﬁ%fgm arthri tiade(g.of V\ph%gt ever J)Oi nt
4. di skinipsotiass) atpit desmetiincentagtdeamatitissor oikfd CEFRERATRMS) dermatoses,
fever, and its system c conpl, cat| : j b :
and 4Gy g BT BT PR P ey fls; LBnocic
derndaiiHE HeRhhRisSe Ryt BichBOpMald, tithdd stlenasiosBatrophica, pyoderma
m croscopic polyarteritis, and vasculitides ass ciaéed
sangrtonum ska siredididiscor] Lupypary heRa QS 5 REPRIEIE REBHTIEOC,

.,Cr l. o i ns, ..and I apr.ot el NS.1: i
s P, SRS R BRp DR PR, copes
eositdpiiifus Fabpdchpdredth indlsipanerhébinessiBiveethd syt &Y eber-Christian
drug-induced arthal gi as, .tendanjtitides, angwg )
syndngmparythewa niltiforme; caHulitis RAddpierive IR IpETHYRI | i ng

of scul osk ' L .y ' o
panrg%ﬂ%'c Pagﬁ%l}sﬁgﬁi)%}n&%y ?81('{) g{':e'idal%sc’)g%?é{hp?'rnt@dﬁ'ﬁh?l doi}ge‘i) ('a?rs(,)prlastxc lesions;

drugeiandatisdiedsaichidthgfitdirdrig sruptishgoart hritis, gout or
crystal arthropathy), . othe[uég'éoi nt di.gease %ﬁﬁﬁﬁﬂe as mctivitis:
5. i newesy blepbditish CQIURCYEe RS IERFTHINE é‘ﬂ%éﬁ? RS ’
iritid: Qhdk bl BBisis; diBRdR)inhRGe HepBRAS Bt eSd Ghfl@Bmato
‘““%%?ESB%%%@?%&Q@Egﬂ%“%Qﬁ@?@ésé orlostegn;%rosié . ' fy
disoRfeky stfriel ittid retina; 9phthnlndes e judngsunpdretie ophthelmitiggaecoidosis;
. _disorder, spondyl oarthropathies or periodontal disease
mfe@&]@hﬂ‘-‘é _%%W%‘dcf\‘ﬁ% ’ia§51?’gﬁt_.e“‘_§lki n: psoriasis, atopic _
6. 9eTABElikdeSinaf 9@5@‘%555@@5’, BRIgiti$ pefioInhiEE; ReESRItBMcluding reflux;
de toses, and del ayed-type hypersensitivity .
eosinepiilié passro-quieritis; mastocypbris, Gdehniaiseass; coliis dplpdiag ulcerative
ermatjtis,

o A P B, Bt
allergies which may have effects remote from the gut (for example migraine, rhinitis or
eczema);

7. abdominal: hepatitis, including autoimmune, alcoholic and viral; fibrosis and cirrhosis
of the liver; cholecystitis; pancreatitis, both acute and chronic;

8. genitourinary: nephritis including interstitial and glomerulonephritis; nephrotic
syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s ulcer; acute
and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-vaginitis;

Peyronie’s disease; erectile dysfunction (both male and female);
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gangrenosum skin sarcoid, discoid |upus
eryt hemat osus, penphi gus, penphigoid, epidernolysis
wheloboeEs1 urticari a, angi oedema, vasculitides,PCDSEWDO5/000952
eryt hemas, cutaneous e05|noph|I|as al opeci a areat a,
mal e- pattern bal dness, Shéet's syndrone,
q ri.stian syndrone, .eryt hema nul tiforne; .
ce?f Qg3 fedectigp aputeANd hrQuc tallgWing, f?rrﬁ"éE’tP?%‘ansplamaﬂon of
kldn&a@@ér@ Ylvet, i1$hg, BHﬁ@ﬁHQﬁ‘H@ LIBP RS oﬂggmmﬂ S’(Hﬂracﬂgflﬁlon or
cancer and other dysplastic |esions rug-i nduced
chromucsgmfdmrslS|hmstdlsI¢aﬂg fixed drug eruptions; 5. eyes:

DL RSy RS o b g p PSS

amleﬁﬁ)Eﬁr mAltiphVQidrbsis atd\Othed dintyefinafiyt é}hm* cerebral atherosclerosis
degeneratlve or Inflammatory di sordérs affectlng t he

and vastulries; teoplotdh attenitis; snyastlnbmd igrayis yl_nqttatahét:hmmc pam (acute,

1ntermp tltqtﬁmﬂglégértsfé%at Bvi{gﬁlg g %rél (I)rgggg)le ‘?%égﬂ?g ud V\é%cre?alll pain,
headg&}fésﬁl rhfne i &ﬂidél hélfralgiheﬁﬂy?{wmabﬁal Pain qgﬁ@ﬁmgbﬁé P2in, pain
incl uding reflux; eosinophific gastro-enterit

arisingfromopness iand nmn@hnvaglm segpathic print sysdnomxfls umln@ng diabetic, post-
| cerative co ctitis runiti el.i,ac :
herpefict BEHIVsfiRiakd BeurBEReS DidoaRisiodia; SRRt apd PEieSat nervous
systedh E@RSlic@E oMb ahal Ryt aifectihE Sﬁzhﬁmhﬁﬂiﬂ{eq:rf)éé@ﬁ@st he gut
(for exanple migraine, rhinitis or eczem);

1. abefbei #e-immepasnd aliergic resorderhigciding; Iﬁaﬁhn@otoa thpiedditi Graves’
d1sea%ﬁ. cYcilgo I’s cthgéalgé od?éb%te% el{it!ulé rlﬁ%g%tﬁncotiu trrq) lP{{d)pg%]mC Hurcoura

pancr ea acu

eosnﬁ)phgﬁﬁhsicﬂtiﬁ lhygéxylgmmbfdnid sntiphobplailipa sylﬁﬁﬁfnsd itial and
Ionerulonephrltls nephrotlc syndrone; cystitis,
12. neqhardqhﬁfg' ere it apdaflammatary o 1%@@@9&1%1&0)111)@9@19 nckiding

o RSB Sy B SIS0 BRIl I oo

amdmummo vaginitis; Peyronie's disease erectile

dysf nctlon (both male and fenmale); 17 9. allograft
oy efaé V%ﬁﬁ“ aaémeéosgkaoseh AERtngrtae Pfempfﬂy and @Fﬂ@b@éﬂmlr@ulatlon

perlctaf rﬁ‘tlso nnﬂ’efmllﬁht‘ap}eynd :«H\%ﬁ‘ H‘lmulué oo g&}{&?gthxc.?qmudmg

rdw in dr cornea or f ow ng ansTt usi on
myomdlahsrammd; igphaémicwepafisidnasjurids; mde@;rdlﬂlﬁ,.vaﬁhlﬁns and aortitis

inclqﬁhér}g%ﬁcnﬁ{ée' é‘ﬁr%x%ﬁ% v%ggltlcgggl{s%&@g%n téﬁsr(],%qﬂgi 5 g%Ir‘OSleal and
per1p?1€}a@ Vo ﬁlcﬁﬁlﬁlg%lﬂ&ﬁnéjﬁm’tﬁ}drﬁ%isn&cﬁﬁﬂmg%B%eln%fﬁxmogls and

at heroscl erosi's
complications of varicose veins;

14.  oncology: treatment of common cancers including prostate, breast, lung, ovarian,
pancreatic, bowel and colon, stomach, skin and brain tumors and malignancies affecting the
bone marrow (including the leukaemias) and lymphoproliferative systems, such as Hodgkin’s
and non-Hodgkin’s lymphoma; including the prevention and treatment of metastatic disease
and tumour recurrences, and paraneoplastic syndromes; or,

15. gastrointestinal tract: Coeliac disease, proctitis, eosinopilic gastro-enteritis,
mastocytosis, Crohn’s disease, ulcerative colitis, microscopic colitis, indeterminant colitis,
1rritable bowel disorder, irritable bowel syndrome, non-inflammatory diarrhea, food-related
allergies which have effects remote from the gut, e.g., migraine, rhinitis and eczema;

in a warm blooded animal, such as man.
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and vasculitis; tenporal arteritis; nyasthenia gravis;
acute and chronic pain (acute, intermttent or
weensoeirent , whet her of central or peripheral PCT/SE20)5/000952
i ncluding visceral pain, headache, m graine,
trigem nal neural gia, at§§ical facial pain, joint and
.boﬁ]ne arpo%llé?’arsée%t fhe3hventio ﬁir'ih%'x:n Foari]&e%rtheal%g tfldgzgfn ound of formula ()
i nvasi on, uropa?ﬁlc pain syndfones el d |n§
or (16), ab&ph&rmapafichly bB&deptableasad thdrd6famse aheficture of a medicament for
neur opat hi es; neurosarcoi dosis; central and periphera
use dhe Beaimeytsafem conpl i cati ons of nmlignant, infectious

. _ .- h o ‘

) Y SGPAPRO8: DURESSRER ey AR EPE R fogucne
puRN&ERry dis&sasCOPRY (hushas Gredesins €OPD)alxtliBs {§ihlak bttshchial,
I di opat hi c t hronbocytopaeni ¢ purpura, eosinophilic
fHeE1q, intansierEmsicyr dustasthaie padisulaph 8t erpnyeterate asthma (for

. r ] E i 0 . o

SHAARTES a3t UG SRR he . LA B Uosornie
tedrichitie pcacutey altkr gidpattophiRShinitieor dsynic SeAnnSydidg eiiRitis caseosa,
and paraneopl asti ¢ .syndrones;. 13.. cardiovascul ar:
5%@5@3@9 gppissrhingtis paufentp, FHRItS Sicen aF SPIRIHY MsicABRRFs;
Gheithiiful %mtg%a&agg bidupous HBRASE dripiendohlEhitR4HTRAL Piitis or
and aut o-i nmune car dr onyopaf hi es 1 ncludi ng nyocardi a
saofwilelis rhintisaseuscenal epeitis usilading rjivitis @svosnthay dever )k drszasomotor
valvulitis, and aortitis including infectjve (for : |
izt wregydsiy ?%rw@j s 1W1&|rﬂaregéﬂﬁge%ﬁsswafe9§ywst f{groid lung or
RAiSpdtAR inteRHiRSeRRShA! Vvei ns including phlebitis and
t hronbosi's, including deep vein thronbosis and

(2) €loompland geintshartioides andlabsgrhesimatic, itfectiqrsc mltoigymune, seronegative

tre of .co cancers incl udi.n rostate,.. o
5P G oA R G S8 D GARTPE RISy o RP A Frhfin r Reiter's
ARG, 'BehSb? i geAGk, 13 SdrBn’t YPIrSmea Bf syedrhig RABRIsRS
affecting the bone marrow (i ncl udi ng the | eukaeni as)

(3) &skdn hydgpes)psorinfisataniy dermptitigroontag titiHordyghérrecematous

PR B PR RS RS OB PRt
Bpedéih61Y§ie Hull Gvadluidhnd) @8 ploasrna8, O [tRIFE Eryti¥imas 1éutaneous

gastroyntest[naf tract: eliac di sease, proctitis,
esnemlias eveitls Prlepesin asedte psvermgleonpeidwtis, Crohn' s

' . rative colitis 1,Gr 0S€opi G- COLi t i "
© FRATPRT RO EO sl AP
nfiastocadokie, OhR1s diseash; arerative Bolithy, iraieabhd Bdwel disadengdood-related
f ood-rel at ed
allergies which have effects remote from the gut (for example migraine, rhinitis or

eczema);

(5) (Allograft rejection) acute and chronic following, for example, transplantation of kidney,
heart, liver, lung, bone marrow, skin or cornea; or chronic graft versus host disease;
and/or

(6) (other tissués or diseases) Alzheimer’s disease, multiple sclerosis, atherosclerosis,‘
Acquired Immunodeficiency Syndrome (AIDS), Lupus disorders (such as lupus
erythematosus or systemic lupus), erythematosus, Hashimoto’s thyroiditis, myasthenia
gravis, type I diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,
leprosy (such as lepromatous leprosy), Peridontal disease, Sezary syndrome, idiopathic

thrombocytopenia pupura or disorders of the menstrual cycle;
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al l ergi es which have effects renote fromthe gut,
e.g., mgraine, rhinitis and eczema; in a warm bl ooded
wapéoembi7ssuch as man. 18 I n anot her aspect the POWSRINH0N0952
further provides the use gf a conpound of formula (1)
or (la), or a pharmaceuti‘'cally acceptable salt
ure of a nedicanment for use in
1na&ﬁ§£§§%§F&th gfna?¥§% ‘he respiratory tract)

O0bThe pedsenténebnsion Sidthe providesayhiethod bLigdaigy achemokige mediated
obstructive puInDna%y di sease (COPD) (such as
diseasesiaftfer slampsoPBl-RSauedingd disaess s%e)ma @remchlooded animal, such as
t
man&bﬁﬁ%hﬁgn%& ardnﬁxgl'ﬁtl%gng)(g 3 hﬂﬁmgarlg 0 as f sdr <A {P%ent an effectlve

amolidttf aashipoandof firhwayd) dry RS orraqﬁﬁﬁﬁsde\dﬁmgﬁa)c}eptable salt thereof.
bronchitis {such as eosi nophilic bronchitis}; acut
al I:PEELo e aspRPEURdPlfhe invepfion oF 8 pharmaspiically acceptable salt

therdd? Ci}oiJ ﬂier{ﬂerﬁgﬁ@lct&eﬁtn‘f ¥ 507 @ﬂanﬂ YRSk 991%% sh&\i Qé 1Inb§,’m particular
rhinitis pu enta r Initis sicca or rhinrtrs

moduiading a]mmmmecemnﬂo(rfamaampldwC@Rﬁlrscdpm) audivitg, saidingradsent is

[ r pseu omenb ano s rhinitis or scrofoul qus
non?fﬂ@rfpfm ate fﬁjanpw tsFaél ilrﬁdqhaamfgum RTACHiCe 35k Rhsgmaceutical
Com?&gmn{ever) or vasonotor rhinitis; sarcoidosis;

arner's lung and rel ated di seases; nasal polyp03|s;

f i Bheietbre imapotirer iashieopthe ipirecsehtrinwrsiohtpirmidq:sraqn]nmlh@ptwﬂ)
j_0i nt.s arthrld

Comﬁ?ﬁté gﬁg COmPHIES AROHPOUR Pf)ﬂ‘@ 3('3#1?1.'}}& ?I) or a pharmaceutlcally
accepRBRMM ]t PR E ST (RRARhESdieRY, %d%splﬁ%yéegﬁbdjg' a%@éi[ﬂéjdltlz h&)’u\?ant

pSOfIatIC arthritis or Relter |sease
diluefit opearger. Sp@gfnéhers:tssqm theqmeseot nwyrsttcelmrevw fepms¢51§ fm(th)a

{ d t
previnael Tr0 PPt VES rirafeRking Ao e et Y PG | o
pharﬂﬁbéﬁﬂcbﬁy ScceplaBRAjUVAA UiuenP 0L 8RA LY USepehliink @4 She mode of
Phenphi gus, pldernDIyS|s bul |l osa, urticarra,

admmhijia@%rthmharmg@mcakqoaws@pptvnhl wa@prlemframéb%to 99 %w (per cent

oy AR 0855, S e OBRAT: PGS o 0 e rom 10

to S(ﬁ‘t/@ﬁaﬁ‘actnﬂﬁﬁgﬁedkhﬁ all@Rfeapy by weighShdiRy B43k€ bh tdtsl composition.
mast ocytosi s, Crohn's disease, ulcerative colitis,
i r Ahe BBArEapRtishl Qmma%@nwf thisgavensionmeay be adayipistesed in standard

man}nﬂ\é}gﬁgﬁhg g}lS%?%lf({(])IS?]ihén g}rgtrgf:lg g%lat;%g]t(t) H@atgf& egrﬁﬂ;le %§%Eﬁtl:aq (such as to

the lung and/or airways or to the skin), oral, rectal or parenteral administration. For these

purposes the compounds of this invention may be formulated by means known in the art into
the form of, for example, aerosols, dry powder formulations, tablets, capsules, syrups,
powders, granules, aqueous or oily solutions or suspensions, (lipid) emulsions, dispersible
powders, suppositories, ointments, creams, drops and sterile injectable aqueous or oily
solutions or suspensions.

A suitable pharmaceutical composition of this invention is one suitable for oral
administration in unit dosage form, for example a tablet or capsule which contains between
0.1mg and 1g of active ingredient.

In another éspect a pharmaceutical composition of the invention is one suitable for

intravenous, subcutaneous or intramuscular injection.
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(5) (Allograft rejection) acute and chronic foll ow ng,
for exanple, transplantation of kidney, heart, |iver,

wo ovg/ootoene marrow, skin or cornea; or chroni cp@r/aE2005/000952
versus host di sease; and/or (6) (other tissues or
dlseases) Alzhelner s di3@ase, multiple sclerosis,

eroscl erosi s, i red |.nmmunodefi ci en ndr o
PP Brasdot SR Ie o é%ﬁﬁﬁﬁ%%scfga%ﬁamuswlar
dose Q)T O%Mﬁ'%ﬁ?’ !l i1 gty &ﬁﬁ%dﬁﬁuﬁ)r ekiﬁ‘ﬁ;‘jlb YPEhe rénge of 0. 1mgkg™ to
r Oi ast enia gravis, type di abet es,
20mgi@o hofdhis cm\@ymdm dhmommsntmmmmg :adnfnastﬂrtd kto hyms péddy. The

mtra}%piu an.}tar{fl g@%ﬁ%@?g&vrg@ r i gléfsv&lp 8 c}#% of a bolus

injectiBA.0 AIREHNE GRE HeAnRERNOEs %se%awedgb&l %céd%ﬁu&?s%ﬂsi@x‘ overa
cycle; 19 in a warm bl ooded ani'nal as man

perigdrafdimet.  Alterastiviehneachipetient will oedeiieesa @ﬁye:trﬁiatd)sc)ﬁvhxch is
oo L T TP B S T Sy o g aamimisrea 1

uﬂ4@mgpg§¢a nimal, such as man, which conprises

adn1n|ster to a mamal in need of such treat nent an

ef betfqll@émmgluﬁrat@fepaese@tﬁpwnltar@mceﬂ@p#maagel fpros cqnitaining the
compou(r]1e ?3&5@%&&;& aa_pmy a @% c}fnp%%uk?lcgll > al ! Pt%gll% s%l? {hereor} (hereafter
Compbaiday; ot theapduticat ¢ blcgic a6 in Huhfamof for the

t herapeutic treatnent a warm bl ooded ani mal, such
(@ as man, in particul ar nDduIatlng chenoki ne receptor

Tabl&tT rECEPTOoT) m%albll\{l ty,—Sar da-TTgredrernt
1S

normal ly forrmulated in nce with standard

Compb@fdmceutical practice ag @opharnaceutica
conposition Therefore inlanother aspect the present

Lad@wdﬁh@non provi des a pharrﬂd@utical conposition whi ch

ot —aof L) Ok L1 o) Ok a
bUH —Ses—a—conpount—of—t ot-frt-a—{+H—e+—(t+ar—o+r—=a
Cro HESESeAEy | y acceptablg2 GIt thereof (active

debﬂfgﬁﬂbﬁ&hk and a pharmageticalTy acceptanle
vant. diluent or carriler. In a further aspect the

Magpesasestearatevent i on provi deg 30 process for the

orepatati-on—of—sai-d-—compodition—which conpri-ses—mxing
HoR—WH-6A—G O P H-Ses—H—>x1-hg

P Tt UTT ot COTT IO

active ingredient with a pharmaceutically acceptable
adj uvant, diluent or carrier. Depending on the node of
adm ni stration, the pharmaceutical conposition wll
conprise fromO0.05 to 99 %w (per cent
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by wei ght), such as fromO0.05 to 80 %w, for exanple
from0.10 to 70 %wv (such as fromO0.10 to 50 %) of

wa@edoseer7sngr edi ent, all percentages by wei ght bPEI/SER005/000952
based on total conp05|t| on. The pharmaceuti cal
conpositions of this invéition nmay be administered in

b standard manner for the disease condition that it is

®) desired to treat, for exanple by topical (such as to

Tabldt§ | UNg and/ or al rways or /bfet SKIN), oral, rectal
—_or_parenteral adm nistratipn. t hese purposes the

L kpnown—i-n—the art—intothe formof for exan
Lactose Ba&ug, dry povvder formul 829 ons, tablets, capsul es,

Comomnpoxnds of this inventiopsomy be formulated by means

Jmln

Cro SR sa N (T et oS T agpeoTs orHy—Sotutions

SuUS I'On's, (I i pid) enufSTons, dispersible

Polﬁ@ﬂﬂgyﬁoh@ﬁpposmorl es, ol hgnents, creans, drops and

sterile injectable aqueouslor oily solutions or

-\lnl o fnar Ny nl adny N ot

Magm&p@r@m&ts A sw t abl e ph nBMPaceut i cal conpositio
I H aoano x.
in unit dosage form for exarrpl e a tablet or caps

¢) Whi ch contains between 0.1ng and I g of active
ingredient. |In another aspect a pharnmaceuti cal

ab I_i[]bOSl tion of the inventi pmgitgblene suitable for

ntyr avyAnnniic cirthetit nnnanic aVd Lt ramiceonl ar

VoelilitTuuog, SUNMNUVUL LATTUUUO =2} LA LA ZE A A L In =1 |

CO‘?R‘ﬂ“é@Pﬁ on. 20 Each patient phf receive, for exanple, an

Laclodt PR ousS, subcutaneous rntranmuscular dose of
a08 mésg 1 to | COmkg 1 of ?%e conpound, for exanpl e

Croé&anhhﬁ)séwlﬁe;nof O I mgkg 1 }9.020ngkg 1 of this

invention-—the r-nnmncl tionl hei ng admnistered 1 to 4

POI}_f"l%éEYrﬁé’fdoﬂ%ty The intravehd@s, subcut aneous and

Ma' LT TS L{I ar—dose may be Lbc” by —means—of—a—botus
e G Alternatively the'intravenous dose may be

given by continuous iInfusion over a period of tine.
Al'ternatively each patient will receive a daily oral

(d) dose whi ch |s appr OXI mately eqw vaI ent to the daily
Carb: rentera—dose—the COPo i UTr €1 -athrr-stered—t
PE¥EA tinmes per day. The fo |l ustrate

Conﬁ&gﬁg&gent atrve pharnmaceutiLgl) dosage Torns contai ni ng
the compound of formula (I) or (la). or _a

LacmhtaPhrEueutl cally acceptabl p3&8nlt thereof (hereafter

Corpound f ort herapeutdlc—or—orophyvl actic usein
Croscarmgilose sodimm’ OfTRerapeut 100 7

Magnesium stearate 1.0

(e)

Injection 1 (50 mg/ml)

Compound X - 5.0% w/v

Isotonic aqueous solution to 100%

Buffers, pharmaceutically-acceptable cosolvents such as polyethylene glycol,
polypropylene glycol, glycerol or ethanol or complexing agents such as hydroxy-propyl B-

cyclodextrin may be used to aid formulation.
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(a)2 1 (b) Buffers, pharmaceutically-acceptable

cosol vents such as pol yet hyl ene gl ycol, polypropyl ene
w@hopeob175gl ycerol or ethanol or conpl exi ng agertBESE163$000952

as hydroxy-propyl b- cyclodextrin my be used to aid

fornulatlon 22 The above22ornul ati ons may be obt ai ned

o P B et TS QUG B SR iSEahBpeBrEn e kgown in
pﬁ%@ﬁa%gut%él &QnTﬁma'be&ada ®ansy bd B{te@(&fm #&)n%ﬂ}’dnqgn@ans for

coati ng of cellulose acet ate phthal ate. e I nvention
exanfple tdmpvwelaa:bamgmf callulmd:)acrmw phthallam apy wherein a
conmpound of i nvention, g ar rrace$1t| cal

aclBpIYERE fenmmizias 2 chmbinanh Hireapd Y secein 2 do¥apound of the

mvex%}H'r'P 854 bhﬁﬁa@éuhcﬁ’l‘lﬁ%c@bﬂa@ﬁ SGRMUEST B% FharRIRAMBA Bhposition or
he |nvent|0n I's ‘adm ni st ered Concurrently or

fonnsb:qun moingtisipg acompoendafithe nerdntmre peadminstered ¢dncancntlyeurr
e apeutic agent or gents or tq% treatneg% €or th
Seq“%‘? (%€ 25 F CPREMEGREAPETGAE W! hsat“é’Hler FIFTAPEP YT R&ANLPT agears or the
treatinBst dffoR@ ol Bidke &f the BEndifbhsam@L ory di seases such as
(but not restricted to) rheunmatoid arthritis,

osInepratiewar; far she taeatment, ofdhd mﬂgmaﬁw wisehsss sedir asr(but not restricted

o AT B RS SR RSB ptmonsy

disedsB YEOPDYpsbBNsiHand Qﬁhhﬂﬁﬁox\ﬁﬂ BoweR@RBAsS, tht $b@@olfls @the invention
Non-steroidal anti-inflammatory agents (hereinafter

mayNSAP@byledNﬁﬂhwﬂPnglﬁ@ﬁb@@I“eCt|ve cycl o- oxygenase COX- |

Q?e r%?e(r:% ?%1 al?x 1 ngféﬁn}éﬂ%ﬁ g%g(n?so@le}e?rgaftte? WfSéAﬁgéymgf;ugmg non-selectlve

cyclc&ﬁk@n&wmx& haPKeX athibitdrsivhetheodpphied fopicaply @k @ilstemlcally (such
ketoprofen and i buprofen, fenamates such as nefenam c
as piggicam, idirdefRach REOPIPNIG IS sk 2s BERIPY B AxBriRrofen, fenoprofen,

ketoﬁ)ﬂfeﬂza%h?ﬂ\ﬁ?oé{f nfa YIS L0 AR ?a&hhiwén@t £éin Wiifldac,

as aspl ect ors (suc
azaprophzotiec pyrazaienes cooh &y, pheafbataxone, salilythessaxcibas asplrm) selective

COXe Y BTGPy GHBEETEH B FFIGEH TP IECas bl dsoRgPglumarocon,
prel A S AbOEEE LA SO AR b e
glucmqmttncwsardlds:(w}mher OMHBs)te;remby hqnczﬂxerab inttaafusoulenimderavenous, or
intrah%qgu?g(%ggtles %Huotrexate lgﬁ nno%lnldle ahydroxychloroqume d-penicillamine;
auranofin or other parenteral or oral gold preparations; analgesics; diacerein; intra-articular
therapies such as hyaluronic acid derivatives; and nutritional supplements such as
glucosamine.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, together with a cytokine or agonist or
antagonist of cytokine function, (including agents which act on cytokine signalling pathways
such as modulators of the SOCS system) including alpha-, beta-, and gamma-interferons;
insulin-like growth factor type I (IGF-1); interleukins (IL) including IL1 to 17, and
interleukin antagonists or inhibitors such as anakinra; tumour necrosis factor alpha (TNF-a) |
inhibitors such as anti-TNF monoclonal antibodies (for example infliximab; adalimumab, and

CDP-870) and TNF receptor antagonists including immunoglobulin molecules (such as

etanercept) and low-molecular-weight agents such as pentoxyfylline.
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auranofin or other parenteral or oral gold
preparations; anal gesics; diacerein; intra-articular
wo besapi7es such as hyal uroni c aci d derivati vesPCESER005/000952
nutritional supplenents such as gl ucosam ne. The
present invention still f3rther relates to the
[ ound of the invention

f
o 7 AGEHOR a8 ERpEaR Sttt R domoggofige invention, or a
phaﬁ%a%@utﬁ:aﬁy E%Rﬁﬁleoa!altqgé}%is%tﬁr A1 acﬁtlbgﬁ¥ Eﬁ%&mg@-

UﬂCtIOﬂ cludin aentsvvh act on c
Lymiphgees Gsm@l q:sa(f]h%lgmuxmmib) AMRABAILIGR mdsTdfymﬂhecﬁéx;STLA4-Ig,

S i ncl udi ng al pha-, beta-, and
}hﬂ@éhﬁaggnterferons insulin-like growh factor type |
i( In?é? ;p}eseﬁtQB@‘ernh@H kil ?ur(ﬂeHelét@QoUtﬁé @&nbﬂnlan&rpotig corRfind of the

euki n antagoni sts or inhibitors such
invea‘riarklom p@hatmaceuticaliy eca@piable @attttbereaf, phith a(rﬁblﬁlla))r of chemokine

h t. t
recep{BR EIeton FT ik aB RIS i, C iy R0k RaHcC FRes ECRe,
ccw@;ema)t@m QQY, TICRI, TG 39 CORVNESE @R ¢-CTamily); CXCR1,
mol ecul’ es (such as et aner cept) and

CXCRY-OERS UL BCRWRHE UX CRIS (o5 the WX -8 FaR B M XAERD ﬁnZﬁe C-X3-C
In addition the invention relates to a conbi nation of

famidy.conpound of the invention, or a pharmaceutically
acceptabl e salt thereof, with a nopoclonal antibody

t arlg8 PISIEPIRRYFREAB EFthes ff(létﬁ%}? the cemppinalion ol Asqpappund of the
1nve%1 2tk iaﬁmgut-léah f t tﬁ;l;llz&‘l whitllan ThNBYor o rdadix

he "pr esent |nvent urt relates to the
metaihnlprmtmt (MR, ice. dbc‘rﬁtmmdymﬁs tlliteccll]lagemsesomndthne galatinases, as well

h tically agceptab r eof
as o ARRe for B FOR T SeBaseak MR- 1 61 %geaﬁses%@ﬂ{b%}’ 58k fiollagenase-3

(Mmt@g@ﬁbﬁtely% 1%&%0% CC%BZ% Refd) &?ﬁ%%o?ﬁg&?gxp (MMP-11)

and MMP@ a@dfMMH y;,,m@xdm AZEXORRh aCHORRyCCR4 and CXCR5

{ e pRSearinvantiaR Mo HroRRitaRs Bups HERbibdion 6l qoghoyad of the

1nveﬁﬁ’<5§b iof @phAhaebuttalP H%?&@leosfaltttﬁ@eém ¥4 legﬁo)tn@ﬁe Biosynthesis
pharmaceutical |y acceptable salt hereof, wth an

inhibiteni Hlipexygsaseds-LiQ) inkibipn wfrbpewgenasemesiting petein (FEAP)
T B P SBAREES cBP e B LE Braren
N-(3-M¥stit)ed)-gabprraenagryldul (i &), 2,8l teAdRBABRmM3 hydrazones; a
methoxytetrahydropyrans such as Zeneca ZD-2138; the compound SB-210661; a pyridinyl-
substituted 2-cyanonaphthalene compound such as L-739,010; a 2-cyanoquinoline compound
such as L-746,530; or an indole or quinoline compound such as MK-591, MK-886, and BAY
x 1005, |

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a receptor antagonist for
leukotrienes (LT) B4, LTC4, LTD4, and LTEA4. selected from the group consisting of the
phenothiazin-3-1s such as L-651,392; amidino compounds such as CGS-25019c;
benzoxalamines such as ontazolast; benzenecarboximidamides such as BIIL 284/260; and
compounds such as zafirlukast, ablukast, montelukast, pranlukast, verlukast (MK-679), RG-
12525, Ro-245913, iralukast (CGP 45715A), and BAY x 7195.
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(MW- 13), stronelysin- 1 (MW-3), stronelysin-2 ( MWP-

10), and stronelysin-3 (MW- 11) and MW-9 and MWP-
wa2g06i0oicbudi ng agents such as doxycycline. TherP@I/EBE®N/000952

invention still further relates to the conbination of

a conpound of the invent®Hn, or a pharmaceutically

g"gg tmae% uéveln hﬁelﬁ gﬁ-{h’egraeﬂgﬁsg?bgggcgtgém?%oq_ﬁa compound of the
mvehmﬁ Bk 9ha1ﬂ{a05utidaﬂ§’ é&&?ﬁ%&%aﬁ%ér&&t hitba ﬁlﬁd%bﬁd)diesfté:rhéF(PDE)
ant agoni st such euton; ABT-761 : fenleuton;

inhibitgs ewell 4sri; mﬁubbb(anthamma mclm&mo@@ﬂ@t ang amlpophyllme a selective
PDEzlséenzﬁ u? Zr%,l{]‘é qtﬁgn?lﬂchg% g ?’E)%glﬁgﬁlgﬁlgg%ll h)flt%p %‘P%h‘% §soform PDE4D, or

an inkEsike vy PPESahydr opyrans such as Zeneca ZD-2138; the

conpound SB-2 10661; a pyridinyl substituted
2 E an@ﬁ@mmveatlem@rdmmwogh@hora@n&ums@f aodanpoand of the

i nol i ne u
inve oGt PR B B AL TRSHBE o g in e L gecopro
ama@cmstsﬂaﬁ a6 ckffbine, IbAatai RS @Bdloratidaet féiﬂfefnudhb edcril @dtiak S8rfenadine,
to the conbination of a conpound of the invention, or

astergizgleaprpiasting.ilevacryastios eploapheairgaine, presesieszineapytligine, or

t enes (LT) B4, LTC4,
mlz g%g@ g’hd&ﬂ%g?r% {Calcfgdéa?%?n}a e gr oup co_nsi sting of
t h@hpbeaeﬁt limvaeation stll furthecielass th-thdcdmBiaztionsd aiofpound of the

onmpounds such as_CGS-25019c; benzoxal ami nes such_as
inveRiRTA Fb pRarmageticalhe ashepRicrmll darertsand aprotan mmp inhibitor (such as

bl ukast ,
iR R L U R
125R& preRant 24he8fi3n fiirthet retaed to(tXEOMMRALTN) of sacvehddNd wf the
7195. 24 The prese inveption still further relages
inveR G, EbABIHALLOH CopY acceﬁwgl&@ﬁ thsreafhend FnaRLOBI! She pistamine
typePNRE eutically acceptable salt thereof, and a
phosphodi est erase (PDE) inhibitor such as a

meThy bresent havennien strit furdheniglatésato plll‘tyd:drilbiaatmmcbf a compound of the

. m hyl 1'i ne; | ecti P, h
o e SO BT b B g
agonp@%gcoﬁgtn@lﬂré Vi dnfneat a n_%) 53ucﬂh§pn‘?)‘b?ﬁ1%ﬂédrin@" B?QBhnne

further relates to the conBi nati on a compound
Phewlmomwbmm@ rephegring, mﬂaadmbecmnecmpmzdmdxyded@hbr@w t

SRUC A VR RUTERRE T N D —
tramh 21k @RABCAIBride6F étﬁﬂﬁbfeﬁﬁlepmé IBRREUHIGtide.

The present invention further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and an anticholinergic agents
including muscarinic receptor (M1, M2, and M3) antagonist such as atropine, hyoscine,
glycopyrrrolate, ipratropium bromide, tiotropium bromide, oxitropium bromide, pirenzepine
or telenzepine.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, and a beta-adrenoceptor agonist
(including beta receptor subtypes 1-4) such as isoprenaline, salbutamol, formoterol,
salmeterol, terbutaline, orciprenaline, bitolterol mesylate, or pirbuterol, or a chiral enantiomer

thereof.
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astem zol e, azel astine, |evocabastine,
chl or pheni ram ne, pronethazi ne, cyclizine, or

wor@ehessi ne; applied orally, topically or PCT/SE2005/000952
parenterally. The present_jinvention still further
relates to the conbi nati of a conmpound of the

| nvand r8§ént @%eﬁl&r@hﬂ% %M‘tésfié"tﬂ%clo?fgoﬁ&?@gﬁg% acgﬁllpbund of the

t here

invertida/ @za);blﬁa)m@éeuacggsddtémmﬂé 41t theeedfij andanshi@nénep uch as sodium
receptor antagoni st. The present invention further
mﬂﬁ@ghﬁggofBﬂkﬁgm@bﬁﬁhwat|on of a compound of the

| nvand rg&‘nt gxrver?tuﬂ) RGRM b ?és t% tl'?ehc%%{gn?ak? ofi 0?3 6:ém20und of the

t here an antagoni st o am ne

mvmmpdmr phaﬁlﬁﬁcd&tleﬁmccep'tﬂlﬁe al0thesdolf] witl wplusetortiedial sﬁ&h as
to _the conbination of a conpound of the invention,

flunisqbid s thame ol ang IaF§tonide ise lomieshasang dipreniagte, badrgonide, Suticasone
pmgl'oﬂﬁt@ %Jcle?dnmaor%n&ﬂétg&%%%g{e agoni st vasoconstri ctor

om meti c agent, such as propyl hexedri ne,

p h éﬂyd Epdent menmﬂiﬁﬂuytharmkamab #id combiepivadifiarempound of the
pseudoephedri ne, qaphazol|ne héprochlorlde
mvwvﬁe?ra?z %Tlﬁéc%‘i%a? beareeRtpRle salt Berephy il orgengthat modulates a

nucmégﬁ&‘ﬁm& tor)év)fétﬁell‘g?ﬁ%}gé i ne hydrochl ori de,

t ramazol |ne ydro et hyl nor epi nephri ne
hy dflecrksent dwenti’dnesnﬂ)lrfusthmrelamsgm thearnfhumatioe of aebmpesnd of the

. to. the c nbi nati.on, of a c d of. the invention,
v R B Y DA C S ABRD! BTy e B g ruroglobulin

(Ig)ad}tlg %%)Iafﬁ%ﬁ O sn %Urﬁst'o? GhistsHd) On BRI A R 1Bif6n B 8REHPLSs anti-IgE
agoni st such as atropine,

Gbmw@gmknunMQMymbpyrrrolate i pratropi um broni de,

t o) AEERb IS ot 8 R toipeufion B  Eppgpund of the
invérRloat &Sa mnhh&uﬁemy DREAtMe Al &emu@qomfer §y‘§fémlc or topically-
i nvention, or a pharmaceutical ly acceptabl e salt

applipd prtbinflammiateryiageat, subha thedidoordegrordesivativenibereaf, mgetinoid,

bet tor subtypes 1-4) such as isoprenaline,
m“%%%@ﬁ BOHPSrnDterol sal neterol, terbutaline,

Of CTHR R8dnt H&entiirt sillt faFtBbr IRE% @R, coRfbiitioh 6F @ cBpodid of the
a chiral enantioner thereof.25 The present invention

invenfionherra pharmpesytieallyt asceniahip s#hthemef,gnd gopbinstorgoigminosalicylates
andtsﬂ d%‘et éugﬂ as gvﬂfa%algﬂgé lmgsgﬁtzin%alul%ala%?&ee Qrgdagllsﬁafiﬁé tand

mnnunomodulatory agents such as the thiopurines, and corticosteroids such as budesonide.

The present invention further relates to the combination of a compound of the
invention, or a pharmaceufically acceptable salt thereof, together with an antibacterial agent
such as a penicillin derivative, a tetracycline, a macrolide, a beta-lactam, a fluoroquinolone,
metronidazole, an inhaled aminoglycoside; an antiviral agent including acyclovir,
famciclovir, valaciclovir, ganciclovir, cidofovir, amantadine, rimantadine, ribavirin,
zanamavir and oseltamavir; a protease inhibitor such as indinavir, nelfinavir, ritonavir, and
saquinavir; a nucleoside reverse transcriptase inhibitor such as didanosine, lamivudine,
stavudine, zalcitabine or zidovudine; or a non-nucleoside reverse transcriptase inhibitor such
as nevirapine or efavirenz.

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

invention, or a pharmaceutically acceptable salt thereof, and a cardiovascular agent such as a
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cronogl ycate or nedocronm| sodium The present

invention still further relates to the conbi nati on of
wa2menposnd of the invention, or a pharnmceut i Bat/b§2005/000952

acceptable salt thereof, with a glucocorticoid, such

as flunisolide, triantindbone acetonide,

RS0 b LT e S LS
(ACE? Settor! 4V zﬁigﬁdtgﬂ%trfwﬂ%é% for ’éﬁdag&ﬁgt ! Bpld6weR !&é@% as a statin

a conp eln entlo r parma
ora é]bceegtaabbdillaiat of hlbed exif monphbtog&rsudgaxpentd)@fylhmj mhmhﬁ;slytic, or an

.a nucl ear_ hor recept or as PPARs. The present
ant“?%gg]ﬁf’ﬁ whag g p at??‘ifralgﬁ@lga?@} ‘é‘gé’étofo t he conbi nation of

@‘?Péé% lﬁwenh'aﬁ‘ fh Ve 1L @D 1o me c&nBﬂﬁL&?SFé‘Eérﬁﬁé&M of the
accep an

able salt thereof, together wt
invennwumglpbbmnhacnut(dagy amepta@plqosaétphcraof, end & CNfhagent sugb s st

.or _ant | ati | g. function such as. anti - |
antiapgSSit ST &° SRR RO SSR Ly FgRPensh L-dopa
roplfn%lE r}ﬁ'ﬁm[p%lxélte es MAOBIEi6RGILERES e fhe Shd@IRAURDa @BmP inhibitor

he 1'nvention, or a pharmaceuticall'y acceptabl e sal

suclt dsdnsaadr, arafcl mhrlmthera dopgmirei reuptake inpibitat, Iayé‘ﬁ]dDAedltagomst a

i b AR b YR o OB o s, o

anti-QakidiRety drag such® deneseN ! rivAAueRidedticihé, ol CONLE Hfibitor,
relates to the conmbination of a conpound of the

propenptpéyitinear mefrifenaghar maceutl cally accept abl e salt
a osal | at e
S uﬁfhg%%ersle gven% ﬁp er fe(iate {'n tﬂe Lom 4 n %ts a compound of the

I ne SUC aS Sul 1T asal az nesa

invelfibis @k a phaienacauitalll %%@ﬁb[&salt&ﬂ&ebﬂmmt ﬁir@lﬁ@’treatment of
agents such as the thiopurines, and corticosteroids
acutg g& FhTQBICHIHe SesH 48 @, cemtia perapsaipheraly-aptngpnalagsici{fgr example an

oplog(ﬂ)la& ?ﬁ/a{n?e tthgr%oﬁ b'ﬂﬁl&ieg{ﬁ tsa}reﬁg; ﬂgggégp&o\% epréa ,[amltryptlhne or

I on arnace

othet blﬁr—dqfresshmbhleﬁr ptabétamol, ant inbasteesitisll andigafiimsr iy agent.
%enl cillin derivative, a tetracycline, a nacrolide,

B¢ Rresertinyantign fyrthsy sdefents thp sombipatioeirmeasroung of the
mvehﬁ&?lo‘?g Egn?]d%glllt}/c%ﬁg agc%pt [1’1 s%ﬂtth%{'%fa{o &gp&uth Q?a%lté}glly or
anci clovir, VIT,

acydl oviFr aci cl ovrr,” ganci cl

topicallyedpplied (indnding adiatea) lcrclaharat:aﬂetmea,gent dmald s lignocaine or a derivative
zgnamavir and oseltamavir; a protease inhibitor such

theregt. i i navir, nelfinavir, ritonavir, and

A compound of the'present invention, or a pharmaceutically acceptable salt thereof,
can also be used in combination with an anti-osteoporosis agent including a hormonal agent
such as raloxifene, or a biphosphonate such as alendronate.

The present invention still further relates to the combination of a compound of the
invention, or a pharmaceutically acceptable salt thereof, together with a: (1) tryptase inhibitor;
(ii) platelet activating factor (PAF) antagonist; (iii) interleukin converting enzyme (ICE)
inhibitor; (iv) IMPDH inhibitor; (v) adhesion molecule inhibitors including VLA-4
antagonist; (vi) cathepsin; (vii) kinase inhibitor such as an inhibitor of tyrosine kinase (such
as Btk, Itk, Jak3 or MAP, for example Gefitinib or Imatinib mesylate), a serine / threonine
kinase (such as an inhibitor of a MAP kinase such as p38, JNK, protein kinase A, B or C, or
IKK), or a kinase involved in cell cycle regulation (such as a cylin dependent kinase); (viii)

glucose-6 phosphate dehydrogenase inhibitor; (ix) kinin-B.subl. - or B.sub2. -receptor
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saqui navi r; a nucl eosi de reverse transcri ptase

i nhi bitor such as di danosi ne, |am vudi ne, stavudine,
wa@adoeiovEabi ne or zi dovudi ne; or a non-nucl eosi dBCT/EE®IT@0952

transcriptase inhibitor such as nevirapine or

efavirenz. The present iAVention still further relates

antagg Nt R AT ARy R e BBPRBP LIRS (1hSTUB CRitg b i, for

exarxﬁﬂé Ql'ldb‘(lﬁ%ﬁll A RefircSiseht, 8 kaRpleddrebenatiaNaMigpyrazone or
| ocker, a bet'a-adrenoceptor bl ocker an

benzammlm §1in) gromile home@n@ymomw) tmarisfirmamg grewth factor

(B S 5B TSRS e BB S B o

exanml@gﬁl&ﬁlgrlobﬂﬁ’tré%a@hpﬂxto? WHGES ( )R@?tgpiﬁmdég{e' rﬂ&‘orophage colony

ombol ytic, or an anticoadulant “such
stlmldg@mggator OBM-QBF)i(xaii) capiseicpr @samny (xnxr)\taiﬂwkmm NKrstubdaror NK.sub3.

reco (R AR St 38 PO NRE R Pt (EEaHY b Per4ld (oo clastase

inhitifoe 5@ Pfas 18NG7 3r ENSOSBE Bixi FHRE- ag%a‘r(%n%ﬁlh ﬁ)ia%%sﬁﬁibltor (TACE);
ar Kl nsoni an rug

(such as sertraline), an anti (such

(xxuhgld@etpi' ’ifrid oxide syajp}mse (IdIIS)iinlybitor; Hrxaimi gherohéractanMMaCEptor-
hom {5 o odErp E8ed Bu T2 R G R TG g i i mhibitor

of P38 @Bty K Berit MYdRIatiAE thedfinbd o fATHIRERE HesptoR (mLR?t(kfdﬂ) agent
agoni st, a dopam ne agoni st or an inhibitor

mod\qlé@pg,ﬁ)machwf}f ofopupiREieec pertissash apP2297 or (xxvii) inhibitor of

d ri vasti gm ne,
trans? gééfcfﬂr?%?gg%@%lgm ncﬁig“oiﬁﬁglrE %%Pr bgen Efyl line or )
meArdobpoahdof the énvehE6E b aiphuidceoticadly iabéeptdbld dudtthereof, can also
relates to the conbi nation of a conpound of the
be used yi gembinatien with ap sxises therapsptiq/agsat (9 thasretaentiof cancer, for
ent for the treatnent of acute or
exarﬁéﬂgm&gle agggtsm&&% as a centrally or
@) alpmnppdﬂefelahk/y/amnebplgsmdﬂuge;s a@o(nbnfatlexx aiepdof, amsecpmneidlcal

or derivative thereof bamazepi ne, hen}/ .
OncoiQgys W\%PB p]é(g{aémg &ﬁ?rttr(%te?‘?ml’t]é cbsrpléttuhélarbop atin, cyclophosphamlde,
it f D HR{ : timetabolit
R e P Puc R SR AT By, aimetabotic
(for emmmiﬁ aroantifolatehsech aed Ateopyomidiee boabiflnatoucavilafr tegafur,
of the invent har maceut

i cal l :
ralitigag ounﬂ?%e@zﬂ EvioHar ln%waeh@éa&W%g%mﬁaa% paplitgeD; an

antltﬁ’rhoﬁloé?l'tlﬁﬁyltlchfo?@%dlﬁg aﬁ'aﬂﬁﬁ‘é&@bﬂ% §hak 8darhRGRIbleomycin,
anaest heti c agent such as Ignocalne or a der|Vat|Ve

doxoritgeig pdaunomycin, epirubicin, idarubicin, mitomycin-C, dactinomycin or

mithramycin); an antimitotic agent (for example a vinca alkaloid such as vincristine,
vinblastine, vindesine or vinorelbine, or a taxoid such as taxol or taxotere); or a
topoisomerase inhibitor (for example an epipodophyllotoxin such as etoposide, teniposide,
amsacrine, topotecan or a camptothecin);

(ii) a cytostatic agent such as an antioestrogen (for example tamoxifen, toremifene, raloxifene,
droloxifene or iodoxyfene), an oestrogen receptor down regulator (for example fulvestrant),
an antiandrogen (for example bicalutamide, flutamide, nilutamide or cyproterone acetate), a
LHRH antagonist or LHRH agonist (for example goserelin, leuprorelin or buserelin), a

progestogen (for example megestrol acetate), an aromatase inhibitor (for example as
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A conpound of the present invention, or a

phar maceutically acceptable salt thereof, can also be
wa@is@d/oorTsconbi nati on with an anti - ost eopor 0si SPEIEEN005/000952

i ncluding a hornonal agent such as ral oxifene, or a

bi phosphonate such as al @8dronate. The present

invention still further relates to the copbinati on of
anaséméﬂﬁﬁ@iﬁ?ﬁ??%fvoﬁ%%lei%‘Fé?fPF%*H‘FS 8F amainBIPAORAE egnrpduigfass such as
finadEs&Pt abl e salt thereof, together with a : (i)
tryptase inhibitor; (ii) platelet activating factor
(1i1) @i Ag9Ynt auhiichgahibis car(cier ¢ell inndsdon @orkéxampday eretalloprotgizasaenhibitor
X ICE) inhibitor; (iy) JMPDH inhibitor; (v) adhesjon,
like %@r@%ﬂaﬁabw AP BIviteF of ‘Frﬁ{ﬂn&%ﬁ REFTyRReen agty afghircsrtor uppton);

_ - o . - nhibi S b b .
) GRS L BRE e LYy 5 P O
the antioerpb2arEdloty trastbzionab, watheranh-enetslydmibelly cetusiatabr€225]), a farnesyl
TR T N TN
i BOGREAELYBTL S i oM S A v
inhibjedrydetoasai43-chiondridifltosophepyy)7-tethoxy-B-(8ubl . - or

. Sub2. -receptor27, ant agonist.. I -.gQut. agent,
morplgH AR ia R BB Pt e R it AP A Dyt ey, 7-
bis(2-RlekHixy ethoxy)Qilin S0 -8male! (ERSHAIRADSI-174) ot 6HchARRIIOLE-(3-chloro-
agent, "for "exanpl e probenecid, sulfinpyrazone or -
4-flypsephsnpbrdr @ rraorphslindproppxyiduinazoling ramige (Flet (3§ Hg e inhibitor of the

plat%%(tg(%/e)éilvé{l _%rg)?vit {gagéi nrg? b o*\qgrpaggglglﬁﬁérégg Egp(egc(c&)')(ls/e) growth factor family;
(v) dnl dakiediasdni Odgewe such as b whith iSXBIPIhe bRsts of LikuRbbakthelial

grom h factor (bFGF); (xvii )G‘égran_ul ocit e macr ophage
groveth (fesigr (er axamplei theyamtavessplag epdatsripl cqlkgromitly fastas gatiady

o 1 A 9505 S 0P
98/1B3 54 18 a ¢otpouttl dsit aeekd tihirdittied neshifisra $fot/Exatdple linomide, an

. ..ZD-0892; (xxi) TNF-al pha converting enzyme inhibitor
inhipifosof)ntegringyP3 funetieneer asiangiostagin);de synt hase (i NOS)

~lnhibjtar: (xxili) chenoattractant, receptorhaonol.ogous, .
) bt BBl oo AR PERRLAN A R RO U8R in wo
99/02D6E OROI 40529 AWV 0/4 TEBODIM® 0 1/002 3 &V O (02X04U 3 RGEMLO 02/08213;
..hodul ating the function of Toll-Iike receptors (TLR),
(vii)@pageyt llé@‘gﬁlt anf¥sense dheray, fmexampleane girgeted tor onvegfghe targets listed
e t s P ; Xvii) inhibitor of
abm{er’ %ﬁcgcarg:iﬁltsiszéﬁgf%c nélrgéég?tl%&gé%on chh as NFkB, API, or
(viiipdiAddent Wsed i @ennethefapt Appronsts; fidr exBmply approaches to replace aberrant

harmaceutical |y acceptabl e salt thereof, can also
gene% such as aberrant p53¥)r aberra%t BRCAT or BRCA2, GDEPT (gene-directed enzyme

pro-drug 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 géne therapy;

(ix) an agent used in an immunotherapeutic approach, for example ex-vivo and in-vivo
approaches to increase the immunogenicity of patient tumour cells, such as transfection with
cytokines such as interleukin 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; or
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be used in conbination with an existing therapeutic
agent for the treatnent of cancer, for exanple
waeobabi7e1 agents i nclude: (i) an PCT/SE2005/000952
antiproliferative/antineoplastic drug or a conbination
t her eof as used in nedi 2al oncology, such as an

) afc;?g}%lgg% g’%?l{l?lg 2%’;‘;3?;'9&& %Iﬁép%ﬁg&gr R bl an agent
which tnlgrr(regt |1‘?1é§)t?&§ girﬁgﬁrﬂ 22' %%@??%{ggrt@é hogﬁgﬁ%l CD4 {such as

solulﬁlla mi)do(mwombmhnm)e ah akte-(l’n)éf dntibody (@anddified £ mg@ﬁbumant antlbody) for
[ ti d, t hotyr xat tosin abi nasi de,

exaﬂga% FB??{#‘@?%&I anr@%e?w ooy’ i/%le}q gk ITpComBRiaT @PtibpdyYror

anotﬁé}taggﬁt%ﬂl&l ﬁ]bf?fermhﬁ(}gxgﬂoﬁ%%?%%ﬁy Piéj BEIHER eR8mple BMS806};

adr ramyci n, eonycl n, aunomnyci n,
an agept whizhqireventsdandibg 6 anchemdkinp/ecept, odxaothlan@@Rﬁ msemrby the HIV

. mthramygein), an antimtotic agent xanpl.e

virug ek S AR BROLEN S Pt A-CotRA LIP3 compound

whichliREESIO & Bk fiSPb&WREN e IOV Frdl %ﬁ@élgpesédﬁha & ﬁl@rﬁ&'anQr{such as
taxotere); or a topoisonerase iInhibitor (for exanple

an alangmpp ﬂodtophqdyl, enfoyirtids (IcA0)aw el 24835 aulehittiemiop ©65-8KGN (also

t ot.h i ..
ko] FoCD A0 s G GR AR RER S PRlittr br BsSigy pinding);
a nué186Eae/hiRMbotile kR fiRNBverb At ipeRE inkilhir PrdrfRBR Lérzmovudme

| odoxyfene), an oestrogen receptor down re(?ul aFor (fo :

(AZB)(aﬁma@ufeaﬂxﬂeswmﬁd)ﬂ) mimmbmea(dd@bg@wufémo( @)MI@dme (3TC),
abachlfl(r: a.’:ldu% g od fl Ut nllaé;x(ee)lmpg as'(“)iI ee ocﬁ? g{rg){lf%l%{]a?ate)} a non-

nucl@éﬁiﬁﬂbﬁer%ﬁ{s&btdﬁe ilhehd o C{fcﬁ|e|x§JmQIe déuiir%ilﬁé ldéDavudlne or efavirenz}; a
progest ogen (for exanple negestrol acetate),
protea@ﬁ%mtba@é {foilskmnpls rrlt?rfadrr BdHRpIresagymg via (s tammip as free base or as
mes%lgtte :sgl% o0 gg%\gf; ﬁéﬁé ar nas atsglgfa gs I%ES)@’:H Ezﬁgg ]%I%&%\HI lopinavir
or athZufbvit (for eamgRE ackbd basé vasd ﬂﬂ'pl'(aft@ialt@}g &I'Fﬂicmu&eotlde reductase
netal | oproteinase inhibitor || ke marimstat or
inhinbaer fhior sxarpple hy doxyasa) ; 9F ag ﬁmﬁégewraddfqr\ré@raplere&t@mhme}
fu
f uﬁ:ﬁ% 1nQ/QAt1(%n Wi nd%@b%: ﬁmsgﬁtéc? %mﬁL @[lgwr% rg)%fllsrg%lgg E(xfaréllples in
whlohxmﬁpdsestardftbothmlseer bb2 anti body trastuzumab, or the
anti-erbbl antibody cetuximab [C225]), a farnesyl -
(1) tempsrriyres areL1yenHp Weeises Celsiug (€9 ﬁ@rktiqﬁlagseew pAITIRq Pefrat goom or
r bi tor of
omb B RERPELRE AT A FRE RN Bke of B A0 ¢ "hn
(ii) organit doduidng vieyd diséd@vek afilagleous magnesium sulfate; evaporation of solvent

was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 4.5-30
mm Hg) with a bath temperature of up to 60°C;

(iii) chromatography unless otherwise stated means flash chromatography on silica gel; thin
layer chromatography (TLC) was carried out on silica gel plates; where a “Bond Elut”
column is referred to, this means a column containing 10g or 20g of silica of 40 micron
particle size, the silica being contained in a 60ml disposable syringe and supported by a
porous disc, obtained from Varian, Harbor City, California, USA under the name ‘“Mega
Bond Elut SI”." Where an "Isolute™ SCX column" is referred to, this means a column
containing benzenesulphonic acid (non-endcapped) obtained from International Sorbent

Technology Ltd., 1st House, Duffryn Industial Estate, Ystrad Mynach, Hengoed, Mid
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i nhi bitor such as
N- ( 3-chl oro-4-f | uor ophenyl ) - 7- net hoxy- 6- ( 3- nof
whodosnopsopoxy) qui nazol i n-4-am ne (gef tinib, RZDBE2005/000952
839), N-(3-ethynyl phenyl)-6, 7-
bi s(2- met hoxyet hoxy) qui n3ol i n-4-am ne (erlotinib,
CBI-'?Z}ﬁ% or 6-acryl am do- N-(3-chl oro- ) .
Glanrgan, pl%‘ﬁpq WEOIQ@ITWI?ISWWQWBWWWWF%&% #femeditoa this
- der.i :
meaﬂsrb \tl‘\{s% fa%rgfi )flg‘fflrﬂpé B&g%{?ﬁ%l (?]Sﬁ éﬁ?m@h ﬁ{pﬁ{ ﬁ}§oﬂ§ut ’f"e%gnologles
Inc. Bebmmmaekgad;\&uhetashm:aﬂasn(tamforﬁia) USA. ant i angi ogeni c
agent such as one which inhibits the effects of
(iv) W@@B‘Efﬁlaﬁheéi%b?@r?é reaghons Wik i llpwed by Twndéﬁmpélmqs@re given for

Aﬂhmgﬁkh{%\ cul ar endothelial cell growth factor anti body

evacl zimab, a conpound di sclosed in WO 97/ 22596, WO
v) yﬁ:TdsSGz(ﬁBﬁ gl\Mﬁ} R f32BEfracion YEyHBME h33het Ineca3Barily EluEp &hich can be
q? mqus anqgt her nmechani sm (for exanple_|linom de,
obtaigg f&ﬁﬁ @evt&rO%ﬁss ARepmaRLRFBRArALARS (Y c5nreppatghif more material was
requi iostatin); (vi) a vascular damaging agent such as
corbr et ast atin A4, or a conpound disclosed in WO
(vi) W80 66  HINDBOIa:055 2Roted@nd iy i IbSHrmWO deltd 928&¥or Wajor
. 02/.04434 or., WD, 02/ 08213;.  (vili ent used
diagnistis BEHQRS BIYER HpRATtshsT mé&é ié“lﬂ‘?éat FF%E?fféﬂlethdp%‘ﬁ%e GFMS) as an
interhd1$tah 84S GernliSd R 380 A8z uSiHE BefRuterb %l\g§©?(CD§§OCD3) as the
anti-ras antisense; (viii) an agent used In a“gene
solveni enlam/othgpn@&m@d fcouplnganopbtenta iPravagivess irt Bz epI ace

g Tt A
(vm)t%weapwloaﬁerg@%h%e&%@g@@ {BRaR; usi ng cytosine
deam nase, thym dine kinase or a bacteri al

(ix) mass rSp¢Cé@l(MS§svéere nzywﬁh amdleaippn erergiesl Theleetrmevndts in the chemical

onis 0, 1) i 30 PR S RAME PR Sy i AR S
effecttBlesy dlEctRBpraf (BS)R WhefcAR@isksifer RARPIrO 2Rk, ée‘ﬁéraﬁz @AB/ Bns which
ex-vivo and | n-vivo appr oaches to I'ncrease t

indicpiertmpryenti rass pregrperiad, and unlgsamiheryesel satedsthe mags ion quoted is the

ns fecti i+t h cyt oki nes such as interleukin 2,
Wﬂﬁ\%?gﬁfg> ﬁﬂiﬁ%r gr anul ocyt e- macr ophage col ony

(x) LEM $ruhazhdtersatian vas perfrpfedas it pair SIGils®a366 pufiPk with Gilson 233
aner gy, aEp oaches u5|ng transfected i nmune cells such

XL sg@pley sk Q00 meass gegsirometes. daf L& comppsised Biates symmetry
4. 6xf§bsécn&nﬁ ﬁlg%&lﬁxeS In'icq&? F)S’?lgﬁ%tlgeu MR sI wér%ng thgw th 0. 05%
roaches usin I'C an odi es;’

formmzrpbamicB L&Beﬁouim]emlt}h@Oﬁ%efahﬁEmblcbmel efﬁﬁ:nagﬁﬂtbht HhM from 95%
ipfection for l.e;. an_agent

Ato 99" oeB gn 8 minutes. ewﬁe"rg indicated 10%1sat10n was effected by electrospray (ES)

where values for m/z are given, generally only ions which indicate the parent mass are

reported, and unless otherwise stated the mass ion quoted is the positive mass ion - (M+H)*

and

(xi) the following abbreviations are used:

DMF N,N-dimethylformamide;
m.pt. melting point 4
TMEDA N,N,N',N'-tetramethylethylenediamine;

THF tetrahydrofuran.
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whi ch prevents or inhibits the viral protein gpl20
from engagi ng host cell CD4 {such as sol uble CH
w@ e@eooissnant ) ; an anti-CD4 anti body (or nodi f P€DSE2005/000952
reconbi nant anti body) for exanple PRO642; an
anti-group 120 anti body (@dr nodified / reconbi nant
anti body); or another agent which interferes with the
bi ndi ng of groupl 20 to CELAMPLELNpI e BVB806}; an

ag | Ot AR CRAIDKLAS Q-

o0 P RLGYARL By Ol P NP 83, 0GRy 5.0
(meBXISREomd ypipesidiod-ydipt by pisdridini-4an)-Ardthyl QX@R4nethylsulfonyl)phenyl]-

antj body}; a compound which interferes in the fusion
acaﬁ@FﬁééH“W@%ﬁ¢i%£E@ﬂ%D envel ope and a cel | nenbrane

{such as an anti-group|4 1 anti body; enfuvirtide

(T-20) or T-1249}; agedzphi bitor of DC- SIGN (al so known

as CD209) {such as anjanti-DC-SI GN anti body or

a"inhibitor of DC SIGN Binding} ; a

nucl eosi de/ nucl eot i desanal ogue reverse transci ptase

i nhibitor {for exanpl ovudi ne (AZT), nevirapine,

abﬁne](dyCD, st avudi ne (d4T),
K

di danosi ne (ddl),
| am vudi ne (3TC), ®bacavir, ovir or tenofovir (for

exanpl e as free base or as di sopgyroxi umarate)}; a
nonnucl eosi de reverse transci pt@ase i biad or {for
exanpl e nevirapi ne, del avirdine or efavisgenz}; a :
protease inhibitor {for exanple ritonaWr, indinavir,
saquinavi flee 0 : | Aat.e
s By e b oo EBIRNE (250 RAAIRTE Pl Ron TR 0.5
diflusespheny1P-3s[al (iethydsupfoidyipéridih APy IMerepanad(1. FBgd aad AVithyl-2-[4-
éjor exgggle as free base or as sulghate,sa t)}, a
(metylspiiomsilpdend bV ringridindeylasatarnige ( bPAgne dichjospppiane (100 ml) and
K ' s =Y ;
e DY (2 R LR QDL RIRL agi. e
orgahics tleee pairtdun toga SONSCKBichitridggdatalghted with mdthaidl (6x50 ml) and 1M
unl ess stated otherw se: (i) tenperatures are given in
methpaglicammeniadi/ g r(n@) The, pIpbinee psthaplic gamppidgvashmegwere

evapoPEd Q&rd@ﬁ@gﬁg iv%L g{@gglé’a\:tok{‘l[p?))una had white f%tm id1§ %rﬂg\}ﬁg fcocl):

in the rang organi ¢ sol Utions
1.2-21 i(eg 1 B9 2. 300 Aol U3 20EgEe3H)) 2 &9f(at, 2H),Sv@ (30 8H,i o (@2H), 3.7-

ol yen S reie in rotary evapor at or
39(§hé%§’éggﬁEéﬁib?égghggb(gééd’ Pascal s; 4.5-30 mm
Hg) with a bath tenperature of up to 6Q0C, (iii)
chr omat ogr aphy unl ess ot herw se stated neans fl ash

chromat ogr aphy on silicaEgAMPLE?n | ayer
g |h g‘gg?’x%&{?g«f @%g‘axégﬁa \s%spa{ca fon 'of g)eoslljlgcigg{e gellll of ﬁ-( 9—e{|(3R)-3-(3,5-

difluorophenyl)-3-[1-(methylsulfonyl)piperidin-4-yl)propyl} piperidin-4-y1)-N-ethyl-2-[4-

(methylsulfonyl)phenyl]acetamide.

A hot solution of succinic acid (59 mgs) in ethanol (3 ml) was added to a hot solution
of N-(1-{(3R)-3-(3,5-difluorophenyl)-3-[1-(methylsulfonyl)piperidin-4-yl]propyl} piperidin-4-
yl)-N-ethyl-2-[4-(methylsulfonyl)phenyl]acetamide (640 mgs) in ethanol (16 ml) and the
mixture was allowed to cool. After 24 hours the mixture was triturated using a spatula and
allowed to stand for an additional 24 hours. The solid was filtered and dried, m.pt.

175-175.5 °C. This solid was recyrstallized from ethanol (14 ml) to give the title compound,
m.pt. 177-177.5°C.
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colum is referred to, this nmeans a columm contai ni ng
10g or 2Qg of silica of 40 mcron particle size, the

WG R00soe17bei ng contai ned in a 60m di sposabl e SRCT/SEE®05/000952
and supported by a porous disc, obtained from Vari an,
Harbor City, California, 31JSA under the nanme "Mega Bond

Elut SI". Wiere an "lsolute(t SCX colum" is
referred to this neans E&.‘E&Iﬂ%ﬁécont ai ni ng
hani.c aG non end
EES A R GRS he peBaRA S BF BRRF Rl R 1B 3-0.5-
dlﬂu&bg)son’)fl) Bmﬂl@ﬁxbﬂhglsuﬁﬁﬁ)ﬂ eridif-Aad] Mﬁﬁhﬂgerl’(ﬁﬁl@%ﬂ}iN-ethyl -2-[4-

d anor gan, ere "Argonaut (t PS- ra-am ne
(metbﬂav&mg@phw aepramgler eferred to, this neans a

R e IR TR
solutfsi ¢faV-Q - { SR)-3Ga 3- amuof@heﬁpy-m[a, xdéﬁvrdylsudﬂonyl)plpe@ﬁﬁat al ,

the course of reactions was TLC and

yl] prpéﬂéplméﬂdlprw&’]\é?@ylgil\E@Gmﬁ@b’lsillfpﬂbéinhawlh‘?e@m@e (30Qyngs) in
I I
methXh (%Zr(r:l \éﬁgg?llaelgﬁn\%?%g aﬂB\% cdcoénlf ?%ﬂ.l%r\?r]egs:}h% %qec?{n an ice bath
and ﬁimdl]rygﬂalﬁtveﬂ n@sxaislndﬂ‘éﬁﬁmﬂfo,r 1phepsr The eoléd wes filtered and dried at
ated if nore material was required; (vi) when

60 %l“(}g'ﬁ vaqyuon s 2couss ‘F‘é’tqlﬁﬁ‘r@ Afd is in the form of

delta val ues for major diagnhostic protons, given in

parts per mllion (ppm relative to tetranethylsilane

(TNB) as an internal staEEQ@ﬂELE dterm ned at 300 MHz

SBrablietadit supaatie! N Eovr kit 4 Gforaptems 311

(metgﬂllylﬁfbdyﬁplﬁnd&lyél %/l)]pl%B?f}bﬁ)@l’ld?tngl L¥-e Y 8- [sheir usual
neani ngs; "SI uni

§_and’'synbol s are us (V|||)

(metbylbwléamtyDpbenybjscedareidgi ven i n per cent age by vol ume; (i Xx)

mass spectra (MS) were run with an el ectron energy of

70 electron volts in|the chemical ionisation (APd)

mode using a dire@=8&58dsure probe; where indicated

i oni sation was effecfjed by el ectrospray (ES); where

val ues for mz arergiven, generally only ions which

i ndi cate the parent mags are reported, and|unless

otherwi se stated th ss ion quoted i sg-he=ppsitive

mass ion - (MrH) + (%) LCMS characterisatipn was

perforned u (8130% pu ith Gl son
233
N
P § |

3-(Methylsulfonyl)phenylacetic acid (96 mg) was disolved in dichloromethane (5 ml)

and carbonyldiimidazole (73 mg) added. The reaction mixture was stirred at room
temperature for 3hours. N-(1-{(3R)-3-(3,5-Difluorophenyl)-3-[1-(methylsulfonyl)piperidin-4-
yl]propyl} piperidin-4-yl)-N-ethylamine (200 mg) in dichloromethane (5 ml) was added and
the reaction mixture was allowed to stand at room temperature for 72 hours. PS isocyanate
resin (1. mm/g) (0.5 g) was added and the reaction mixture stirred at room temperature for
2hours, then filtered and evaporated. The residue was purified by column chromatography
eluting with ethyl acetate-20%methanol/ethy] acetate to yield the title eompound as a foam
(105 mg).



10

15

20

XL sanpl er and Waters ZMD400O mass spectroneter. The

LC conprised water symmetry 4.6x50 colum C 8 with 5
woreasoo7parti cl e size. The eluents were: A WaPET/SEE0D$000952

0.05%formc acid and B, acetonitrile with 0.05%

formc acid. The eluent g@gBadient went from95% A to

959 [ ] nutes. Where indi cated._ i onisat.i S
o POARUDE LIt FoshtRy T 4 (it @ Fud: Sronit, 3.3 (m, 2H),
e e | ¥ cic@n i i $Y6N
R e S VA G R b
the mass ion quoted is the positive nmass ion - (MH)+
gng (xi) the follow ng abbreviati ons are used: DWF V,
Met thyl formam de; mpt. nelting point TVMEDA L ',
ardtRh £t R0 13E)1 - i)
P BRI AD D L ATV E S 430y Forpoanal
7V-(1-{(3 )-3-(3,5-di flﬁorophenyl )-3-[1-
(et hyl sul fonyl ) pi perigdsqn-4~yl ] propyl } pi peridin-4-yl)-
7V- et hyl - 2-[ 4- (et hyl Qul f - acetam de
AT bt oxybor ohydri de
(2.59) was added to a sol ution]of 3i ?)-3-(3, 5-
di f 1 uorophenyl)-3-[1- (et hyl s tonyl ) pi peri din-4-yl]pr
opanal (1.98g) and N-ethyl -2-
(et hyl sul fonyl ) phenyl ] - N/ p&ri di n-4-yl acet am de
(1.94g) in dichloronmethane (100 m) and the m xture
was stirred for 2 hours, then washed with 2M NaOH
tepl 12H 4at e i ide0 2
S e e PRSP B
and | M nethanolic a Ma (7x50 m). The conbi ned
nmet hanol i ¢ ammoni a wa were evaporated to dryness
to give the title conmpound as a white foam vyield
2.6g. NWR (CDO 3) : 1.2-2 1'2.3-2.7 (m 3H),
2.75 (s, 3H, 2.8-2.9 (m 2H), 3.® (s, 3H, 3.3 (q,
2H), 3.7- 3.9 (m 4H), 6.65 (m 3H), 7.4 (m 2H), 7.9
( dOx2ly) chleX8&/.EgPwas added to a solution of (2E)-3-[1-

(methylsulfonyl)piperidin-4-yl]acrylic acid (9.4g) in dichloromethane containing 2-3 drops of

DMF and the mixture was stirred at room temperature for 1.5 hours. The reaction mixture was

evaporated to dryness and the residue obtained was used directly in the next step.

Step 2 Preparation of (4R,5S5)-1,5-dimethyl-3-{(2E)-3-[1-(methylsulfonyl)piperidin-4-yl]prop-
2-enoyl}-4-phenylimidazolidin-2-one.
0]

~ /
0]
’/S\N YN
= N
@]

o)
Lithium bis(trimethylsilyl)amide (8 ml of a 1M solution in THF) was added dropwise
to a suspension of (4R,5S)-1,5-dimethyl-4-phenyl-2-imidazolidinone (1.52g) in THF (20 ml)
under argon at —10°C. The reaction mixture was stirred at —10°C for 10 minutes, allowed to
warm to 0°C and maintained at this temperature for 10 minutes then cooled again to -10°C.

The solution of the acid chloride (2g dissolved in 10 ml of dichloromethane) prepared in Step
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This Exanple illustrates the preparation of the
succinate salt of -(I- {(3i7?)-3-(3,5-
waledosoorrephenyl ) - 3-[ | - (et hyl sul f onyl ) pi peri di PeBSEi0pF000952
opyl }pi peridin-4-yl)- Nethyl-2-[4-
(rret hyl sul f onyl ) phenyl ] adét am de. A hot sol ution of

d ngs) in ethanol (3 pl) was added to
1 wag alagi:ld1 (é'gpgfslp 3R tl}e I‘Rp(‘(qon mixture was alléwed to)warm to room temperature and

wasl{e(i ) warek EJ]O% I‘H%f IT?Q E@R:lagg]éqt}aig’whé ey&%%iéaXLﬁ%tBQf%QaPé 3x50 ml)

r n-4-
and ;)Iel)etHy-l mdn;/té eRtriofs ¢eretdnied and thenygsijiphipasyed themighri dg Ki6th@e column

elutigEBith soRisht BATROLII HET ACL B BORREERS 1 70 ~pbacitgherane).
Ylelél%@ ﬁ\gé‘g@ﬁhb@‘ﬁ‘m Rl tergné 8f(g 3] 1g>d%t(h1°@ﬁ 126H(m, 2H), 2.3

our d was

(m, ]]H);')Q.’l??(&l 2H)2.73(E, SH3dl. 8 ., 9H3, 3. B fm 2y, Bi92ed IHI)Of'nB (d, 1H), 6.85 (d-

n to | e conpound, m pt.
d, 1%96}1@7Héb%£17%g@%% anple illustrates the
preparation of the fumarate salt of
JV-(1-{(3/7?)-3-(3, 5-

Stepch Rnepmtdxph@(yw)sxmf{(3(eh@{(h§+c§ﬂucsrop1wnyprqaélr {roéthylgulftriypypiperidin-

| }pi.perj din-4-y i V-.et
4'”%%%&(@3’4% tl)“ﬂh4 ﬁ?ﬁ“}‘/%’é‘%ﬂ?%‘a 2-00%0t sol ution of
fumaric acid (55 rrgs)o in rrethanol (3 M) was added to
a hot solution of NS@l- /
{(3i?)-3-(3,5-difl&rophenyl)-3- ﬁ”frrethy|su|fony|)p|
eridin-4-
yl'] propyl } pi peridin-4-yl)-JY-et yI -[ 4- (et hyl sul f ony
| ) phenyl ] acet am de (300 P mevhapol (4 nl) and
the m xture allowed to co re was then
cooled in an ice bath a owed to stand in
a refrigerator for 14 hours. The solid was filtered
Stepghd dried at 60 OC under vacuum for 2 hours m pt.

OB GARE LSRG e ey com

undefr m&goln)ahd thef mixyhrk prap atiireld for 45 yhihptes Iti)dn}qbbhd o dV0PC4 Aydolution of

3,5- d;}{? %&im[a %n}éhyl ul fﬁﬁ%é%(glg €1§6 nﬁta? rsn%ggon in THF) was

adde@'o%@xl mm&@&@%@&%%%nﬁéd st -)-70a@q"or 30 minutes.

car bonyl di 1 m dazole (73 ng) added. The reaction
Step3 xt ure was stirred at room

Di-n-butylboron triflate (100.7 ml of 1M solution in dichloromethane) was added to a
suspension of (4R,5S5)-1,5-dimethyl-3- {(2E)-3-[1-(methylsulfonyl)piperidin-4-yl]prop-2-
enoyl}-4-phenylimidazolidin-2-one (20.41g) [Step 2] in THF maintained at —40°C and

stirring was continued for 10 minutes and the mixture was cooled to —70°C and added via a
cannula to the cuprate suspension prepared in step A. The reaction mixture was stirred at —
70°C for 1 hour and allowed to warm to room temperature, then saturated ammonium
chloride solution (200 m!) was added. The THF was evaporated and ethy! acetate (200 ml)
was added. Air was blown through this mixture for 1 hour. The ethyl acetate layer was
collected and the aqueous portion was extracted with ethyl acetate (2x100 ml). The combined
ethyl acetate extracts were washed with saturated ammonium chloride solution (2x100 ml),
dried and evaporated to dryness. The residue was purified by chromatography on silica

eluting with a solvent gradient of ethyl acetate-isohexane (1:1) to neat ethyl acetate to give
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tenperature for 3hours.
JV-(1-{(3i?)-3-(3,5-Di fl uorophenyl)-3-[1-(nethyl sul fon

WQ kopiopesi di n- 4- PCT/SE2005/000952
yl ] propyl } pi peridin-4-yl)-iV-ethylamne (200 ng) in
di chl oronet hane (5 m) added and the reaction

- the ol BB RY b i Vs 2 N (R PR TS e 6o,

1.9 (ﬁh degsl 2and eb5Mm, QHZCZ J9Q, B‘HﬁtZLHSG(S 311y, 3e%l2 @h, S19PM7-3.9 (m, 4H), 5.2
enperature for Zhours, en filtefed and evapor at ed.
(d, IHheﬁ 6(es BHLO- 8 bmp), f712€(m,k3§71)col umm chr omat ogr aphy
eluting with ethyl acetate-20%et hanol/ethyl acetate
to yield the title conmpound as a foam(105 ng) . 33 NWVR

Step @?eﬁaraﬁm@o?@kﬂéﬁ@ Qéllfl).loro%h&lﬁ) § [ g’in(egr{#)siugg?ﬁ%iéé%dg-&

yllprepgn-1-81 75 (d, 1 H), 6 6 (m 3H) 7 5 (m 2H), 7.75 (m
2H). Method A Preparatipn of.
(3i?)-3-(3,5-difluoropllenyl )-3-[1-(nethyl sul fonyl) pi pe
ri din-4-yl]propanal €PN epar ati on of
(2E)-3-[1-(net hyl sul f onyl eridi np4-yl]acryl oyl
chl oride. Oxalyl chloride
solution of (2 )-3-[I-
(met hyl sul fonyl ') pi peri di n-4- crylic acid (9.49) in
di chl or omet hane cont ai ni ng,
m xture was stirred at roomtenperature for 1.5 hours.

ThEltlﬁlﬁﬁhQidréﬂydde 1(48 ﬁal waSMemﬁmﬁaﬁ emm) Qvad Il Betstd aasﬁdltioh%f
direct| in the next ste

(45, 5§t)ép{@Rﬁﬁe(éér@ﬂil@wpb?n%)ﬁ"ﬁl QHQ}IYISUEOWI)P&%WH% ﬂ]@gopanoyl} -3,4-

dlmeg‘; éhe&%%ﬁwlﬁ Qr@é'l )éE %83 ‘Iﬁii;jgg)g%h{ Fxﬁcﬁfli’lﬁ rrﬁnxture: was heated at

0°Chfios 8 hbumhéiydlBiWeydlt&) aodlde rdodn tempetatarel ad stitritigi vway dontinued for 16
Aﬁﬂ?l was added dropwi se to a suspensi on of
hours(

ang) wes added catefiyly. @0 spla Agq the reagtign FyKiugg Wangeidified to pH 4 by
adaich T3 HCL, THETLR b ok pttPEA o B0 Feffuc dhoffpd i B ploromethane
(100 axdl) evietthist voasmssined ovitiGaate(d00rail ndral dried. @he $divent was removed and
tenperature_f 0 m nutes then. cool ed again to, -100C.
the PIQGECLKRL RYTTFdY q]ﬁﬁ@n%fegraplah%? Pa&a%ﬂzéf enlemg clied vih 8g:1
mxxtﬁge o?Etng &AM&%ﬁmﬁe &ieRf S%N‘R@'R' @D@lsgfz?b I8 A Ssr@d%g 2.2 (m,

dropw Se and the reaction xture was to War
2H), 2&-2.0dm, BEeTatsudld), 3rid3 vesh 2H),\ii. 7 A3 Bdtng 2H), K065 @b )3H)
The aqueous extract was extracted with ethyl acetate
(3x50 m) and the ethyl acetate extracts were dried

Step 3MPefabRion®TitileRoRPS®RH t hrough a 9Qg Biotage col um
Dess-Martin periodinane (5.09g) was added to a solution of (R) 3-(N-

methanesulphonylpiperidin-4-y1)-3-(3,5-difluorophenyl)propanol (4.0g) in dichloromethane
(100 ml) and the mixture was stirred for 1.5 hours. The reaction mixture was washed with 2M
NaOH (2x100 ml) and dried. The solution of the title compound in dichloromethane was used

in subsequent reactions.

Method B :
N-ethyl-2-[4-(methylsulfonyl)phenyl]-N-piperidin-4-ylacetamide
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eluting with a solvent gradi ent (50% et hyl
acet ate/ i sohexane - 70% et hyl acetate/isohexane).
wore@bdozsB89g. LC- M5 M+ 406, NVMR (CDA 3) : 0. 8pCTSEDHH 000952
1.5-12.6 (m 3H, 1.9 (m 2H), 2.3 (m IH, 2.7 (m
2H), 2.75 (s, 3H), 2.8 (6 3H), 3.75 (m 2H), 3.9 (m
IH, 5.3 (d, IH), 6.85 (dd, IH, 7.1 (d, IH, 7.2-7.35
(m 3H), 7.45 (d, IH ep)s Preparation of (4S,5R)-
1-
{(3i?)-3-(3,5- dlfluorophen Al - (et hyl sul fonyl ) pi p
eridin- %o
4-yl ] propanoyl } -3, 4- di met hyl | i m dazol i di n-2-o0n
e. Step A TMEDA ( 11.69g) was addedsto a suspensi on of
copper iodide (19.4g) in THF (240 m ) under argon and
the m xture was stirred for 45 mnutes then cooled to
-70C. A solution of 3,5-difluorophenyl magnesi um
bromde in THF (20 1.1 m of a 0.5Msolution in THF)

Step\BEPragt tbnfa-pHedy Tt 105 eAPR i Aéhifardint @hy@sciibiidd ed
at-70C for 30 m nZt esw St eppB Dﬁkﬁ)nﬁebutyl bo}r‘%n triflate

(100.7 m of 1M solut /. in Brotfet hane) was added
to a suspensi on of (| idl met hyl - 3-{(2
) - 3[I-(rrethy||sIuIn:‘8nyI o r| 4y|]2rop 2-

TR b e By R PTG sl SOHDTIN TEBEF 48 0mL) was

addé@etﬁ}tlﬁﬂﬁ&%y@?&hl&ﬁle'ﬂlbg ' R&I7WAS) ﬁﬁ’@}n‘éﬁxaﬁ& (5G8E) &Wthe resulting

dded via a cannula to the cuprate suspension’ prepared
mixfuge sfiregst gk roorh éempsgetufecior APming rodivens tréacetoxpoprahydride(49g,
to.roomte

189f ol wiitied B RnbaGRd e I Bt RRR R IR s Singrarure for

1h. &(Misddmfﬁ didfrdeatut@dnaR90RLE Wadhdtedtahd kheae Q1 BAE mid 08 extracted
was added. Air was blown through this m xture for

Wlthldlﬁ@wlr etherh Jh@tomgqmca@@taﬁtsewragl@ed ﬂézﬂ(bd pndeyapdragsitotgies 1-
phex?\g}ﬁ%gxgis %%}Ilélrﬁ noﬁ%ﬁ%@rﬂ% a?glﬁ ﬁ 18 é;Ya tcp s)é 1VF§ g%%éarb\é I(SOOmL) and

conveashed h%ﬂobhl%ﬁb WEidt(20mBY WS hddedc ihe &éﬁﬁm%‘ﬂrjtbftdl@ﬁ'ere collected,
E‘leoo , dried and evaporated to dr%ness
was

%C%,Wahél éeﬁm and dgedoyieldi? S e NBYRa Ay Chk lsqut,c%H) 1.40 (m, 2H),
I
L 83%11‘”2 e j sgﬂexaﬁ9 6\(5e(at %ﬁ{’ 2%?:(2{ 29{)hy§@§ée¥1&t3 /3 %n’ 1H),7.2-74

(m, GHY;eMS: 219 MHt).e conpound as a white solid, yield 25g,
NVR (CDC 3) 0.78 (d, 3H), 1.2-1.6 (m 6H), 1.9 (m
IH, 2.4-2.65 (m 2H), 2.75 (s, 3H), 2.85 (s, 3H,

Step2:3PrepAtdtiort 6P N-(B-bény 1fipéinH)-NPethyl-2-[4-

(methylsulfonyl)phenyl]acetamide.

S OO

7
o~

To a solution of 1-phenylmethyl-4-ethylaminopiperidine dihydrochloride (32.0g,
110mmol) in DCM (500mL) was added N, N-diisopropylethylamine (60mL) with stirring to
ensure complete dissolution. 4-Methanesulfonylphenylacetic acid (25.0g, 117mmol), 4-
dimethylaminopyridine (2.0g) and dicyclohexylcarbodiimide (25.0g, 121mmol) were added

and the resulting mixture was stirred at room temperature for 20h. The precipitate was
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(d, IH, 6.6(m 3H, 6.85 (m 2H), 7.2 (m 3H). Step 4
Preparati on of
w@ 3008pe351 3, 5-di fi uorophenyl)-3-[1 - (et hyl sul f pCHbEPIF@0952
ridin-4- yl]propan-I-ol Lithium borohydride (48 m of
2M sol ution in THF) was &dded to a sol ution of
(45,51 2)-1-{(3i?)- 3, 5-di fluorophenyl)-3-[1-(nmethyls
remqyed &’Mﬁlgfiﬁ%’eﬁfqddh?] re,_sru 1|n]; lgqalépglp] Wpp }Naghe,ql_successwely with 2N aqueous

BB o BB 050 0 A R s

by sidich geletirdrnatogabhy (eluenamole NeOHEihyPaceite)3b laffbtmtge wats-titled
continued for 16 hours. Ethanol was added carefull

compoupd{py gam%i WReé@P.aaﬁ Trlixb: D, 1S an { dPfmedH).d- $Hba m, 2H),
2 80% Iﬁdﬁq | ss 1 ve’v5 | c%o(;5 345e(¥,?%8)6§tn81%%n§§387:€$23m 3.70

esi due hane
and me (asHEd.2v 1.8 (a5 H), 7(483@n,rﬂH), 2180 (gt 293 . MI el SsUMent
was renoved and the product was purified by
chr omat ogr aphy on a Biotage 65 colum eluted with a

. ] ate/ i sohexane. Yield 13g, NWR
Stepggcjgé%gfg’twnd%??ﬁ%&%mﬁbo, 1.95-2.2 (m 2H), 2.5-2.7

( nilo akplutidn 65 M@ ;bedfy1pip8rid8in34-§1)(MethyHP ; [4 3 méthySsudfoayp)phenyl]-

scetffpl i S bR eiternl DOPP b P RS A ST ST 492 o The
mixt%r_e?{?!)tsfﬁdr With 6Bbn 3nd DoBRIMPGESHLADQ nZ’é() RéaR %HBéH NThe resulting

5-di f1 uor ophenyl ) pr opanol
mixtdteomscsrtmétahmﬁbx (fa0th, thep adlowed heceodband ﬁétemdsthmngh dtbmaceous
f ours. The reactio xture was. washed with 2M.
carty ol IR R RO PIRgE & £k Pk UGN SRi<Bect e o Yield the
title GEHIPSUHAG24. 91%/294%, SIMREL D2BE 1AS (USEY, 1.8-B6PSSAWATY, 2.45 (m, 2H),
reacti ons. thod B

2.93 (et hy2HR 3[115-(@;‘@'1)1;19429 @nd 3¢l (phdh I 72-and-Api 8o, i1dd)n3 .80 yhd3.87 (s,

2H),C7e§pcﬁ@h%?'§gzﬁél?‘%ﬂ£® ?%%5%){13%6“ di ne di hydrochl ori de

To a solution of |-phenyl nethyl-4-piperidone (25.Qg,
132mol ) in THF (2501L) was added et hyl am ne
hydr ochl ori de (12 Qy, 14EXAMPLEASC nethanol (50nL) and

T A LT B
vztroaddieligmrﬁmdiﬁg\faé‘sey aNIénibignek @%ud piep@red ot CRinSdd KanRteradivary cells
Wthh exg}egs%geﬁg raetccl)Jrggmfant human CCRS5 receptor. These membranes were incubated
with 0.1nM iodinated RANTES, scintillation proximity beads and various concentrations of
the compounds of the invention in 96-well plates. The amount of iodinated RANTES bound
to the receptor was determined by scintillation counting. Competition curves were obtained
for compounds and the concentration of compound which displaced 50% of bound iodinated

RANTES was calculated (ICsp). Compounds of formula (I) having an ICsq of less than 50uM

form a further aspect of the invention.

EXAMPLE 6
The ability of compounds to inhibit the binding of MIP-1a was assessed by an in vitro
radioligand binding assay. Membranes were prepared from Chinese hamster ovary cells
which expressed the recombinant human CCRS5 receptor. These membranes were incubated

with 0.1nM iodinated MIP-1a., scintillation proximity beads and various concentrations of
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I h. 2M Sodi um hydr oxi de sol ution (250n.) was added and
the resulting m xture extracted with diethyl ether.
wdbmeoogani c extracts were dried (K2CO3) and er@psEmbEa0952
to give 1- phenyl net hyl - 4xet hyl am nopi peri di ne as an
oil. This was dissolved in ethanol (5001) and
the GREPORNEY @ttRE inveati GCinl 9B-well Frajte@. (MROamouness iadidated MiPel o bound to
resulting crystals were collected, washed with diethyl
the 1eepsor gsdlethrmingdyyescintillgtoyyounting: Commetitin) curvas were optained for

comgg{gndi 1@61& grf(cg%c%n:fnpatigﬁo? ggﬁ%nﬁsl&hlﬁgglgg%(%)%)of Péﬁn?lsn?fliélated
MIP-1d wAs Caltulted (IAVEY. CobSpduldti df foRheR (B haRlgRarial éedfthan 50uM
N- (1. -benzyl piperidin-4-yl)- -ethyl-2-[4-

fornf yestangthetdspest\of fhshiaventioacet ami de. To a sol ution of

| RSO Rt L sce £l o gpbper ghne, 1 Ok O IR Tabte 1.
Tn THHIRHI he QAP MleqirbiehRdiad @id50 Malues WAL Fic 5 vdl6id 3hd Regative log (to
ensure conpl ete di ssol ution.

basedLOYief Herl€sirieswhyb phéAd af buhdthatisd X 26700y gives g Rias0)of 6. Ifa
comgpR Y EHERS BRFo D Firger Bis T BIS i Jvesageof SiRugbative tests

resuftfd the resulting mxture was stirred at room
tenperature for 20n. The precipitate was37 renoved by
filtration and the resulting solution was washed

successively with 2N aqueoys, HEY . wat er and | N aqueous
NaCOH, dried (MgSO ) and evapoigied. The resi due was

Cabduhi &b PYaik NotR_0elcsohr dmat ogr aphy (el uent: 10%
MeOH et hyl acetati) to affard the sub-titled conpound
(351g, 769 ; NWVR | 1. 08.5and 3H),
(m 2

LN n__QE (hrl 2N
—\ =Ty IO — o1 T Z T 1)

1.45 and 1.70
3.18 (s,

1.14 (t,

and! 3. 33 (g?-32H)

2.80 (br m 2H),

3.45 (s, 2H), 3.80 and

zFﬁzI3./
(m_2H)

i

(m IH), 7.2 - 7.3 (m
2H); Ms: 415 (MH). Step 3

5H)
. Pyepara
-(l-benzy

[ 1 onp of
piperi

the gigtle
Ln-4-yl)-

conmpound To a sol ution of

- et Byl - 2-

[ 4- (et h

at han

el )
|} T

Th

1 oL TITATT

b mi Xt ur

yl supAonyl

) phenyl ] - acet am de (34g,
was added anmoni um f or mat e

was’ pur g

ed with argon and 30% Pd on

Tarbon (4.2g9) Was added. The resulting m xture was

stirred a

t reflux

for 4h, t

hen all owed to cool and

filtered through di atomaceous earth. The filtrate was

evaporated to give a thick oi

standing to yield the

whi ch solidified on
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title conpound (24.9g, 94%; NWVMR 1.02 and 1.15 (t,
3H), 1.4 -1.6 (br m 4H), 2.45 (m 2H), 2.93 (br m

wa@ekfoso81738 (s, 3H), 3.20 and 3.32 (g, 2H), 3. 72CHAEE2005/000952

4.18 (m IH, 3.80 and 3.87 (s, 2H), 7.50 (m 2H)
7.85 (m 2H): Ms: 325 (M3?). EXAMPLE 5 The ability of
conpounds to inhibit the Qingi of RANTES was
assessed by an in vitro er glﬂgand bi ndi ng assay.
Menbranes were prepared from Chi nese hanster ovary
cehl ompduald o Fiin® i the reconbi nant human CCR5
receptor. These nenbranes were incubated with 0.1 nM

i odi nat ed NTES, scintillation proximty beads and
vari ous conc tions of the conpounds of the
invention in/96-wgl | plates. The anmount of i odi nated

RANTES bound Yo the receﬁtor was deterE ned by

scintillation i ng. |ConpgTit\ on cufjves were
obt ai ned for conpg and~Khe conehl tison oy)
compound whi ch diRSpl aced 50%.0f /Houfd i o nat ed’ RANTES

was cal cul ated (1C50). Conpounds of fornmula (I) having
an %nof | ess than 50mM forma further aspect of the
i nvention. EXAMPLE 6 The ability of conpounds to

i NRP b S(OYIRE, BIOEINRYROY, OWOR oreC(@BiHEESessed by an in
vitro radioligand bindi ng assay. Menbranes were

pr Bpirberdiftusrorisnile 3 fusremethysrhenyl rdl-flaorghi-etHorophenyl;

restgsslﬁ;ggoéﬁg%r@%g%i.nant human CCR5 receptor. These

nmenbra re’i dgted with O0.InMiodinated MP- | a

REistyidrdgahj mathyt, ettiyitially] dregdiopasiylyvari ous .
SRR RN S AR
t . i R
oS 0 S e T LB 1. s SO
gpnﬁkuhp&ngﬁRWerﬂnﬁb(ﬁltmmn Nl NG W A Lky W NEE: 4 alkyl),,

| 9 (0] nal e - S
BRI (bt LRI e gD, Eio I« R Dp bGP K
| S@Rypicossoolieh, aRyl ERERTY LA L RCCHASREALF, €H RS or OCFy;

i nventi on. Resul ?'s from ﬁ}i S for c ain
cokpoyridy f the invention are presented in Table I1.

AR B e Al SoRoE e SRR Eos bt phen Topicitsgptionally
| Cofbstiedd By, lgﬁ%’,f@% alllg}?,c%%fallkdﬁy', Ey Rt nitrd, &FX IR0, ,

gives a Pich
alkyl)C(O)NH, S(O);NH,, C,_4 alkylthio, S(O)}(C;.4 alkyl) or S(0)2(C;-4 alkyl)} or

heteroaryl {which itself optionally substituted by halo, C;4 alkyl, C;.4 alkoxy, cyano,
nitro, CF3, (C,.4 alkyl)C(O)NH, S(O),NH,, C4 alkylthio, S(O)(C,.4 alkyl) or
S(0)2(Ci.4 alkyl)}], Cs.7 cycloalkyl, tetrahydropyranyl, phenyl {optionally substituted
by halo, Ci4 alkyl, C;.4 alkoxy, cyano, nitro, CF3, OCF3, (C;_4 alkyl)C(O)NH,
S(0)2NH,, C,.4 alkylthio, S(O)(Ci.4 alkyl) or S(0)2(Ci.4 alkyl)} or heteroaryl
{optionally substituted by halo, C,.4 alkyl, C;_4 alkoxy, cyano, nitro, CF3, (C;.4
alkyl)C(O)NH, S(O),;NH,, C,.4 alkylthio, S(O)(C;.4 alkyl) or S(O)2(C,.4 alkyl)};

R’ is hydrogen, C,.¢ alkyl [optionally substituted by halo (such as fluoro), C;4 alkoxy,
phenyl {which itself optionally substituted by halo, C,.4 alkyl, C,_4 alkoxy, cyano,
nitro, CF3, OCF3, (Ci4 alkyl)C(O)NH, S(O),NH,, C,.4 alkylthio, S(O)(C;.4 alkyl) or
S(0)2(C,.4 alkyl)} or heteroaryl {which itself optionally substituted by halo, C;.4 alkyl,
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conmpound was tested nore than once then the data bel ow
is an average of the probative tests results. Table

wo b®@8/0az8d MS A conmpound of fornula (1): wherei PCTRE085/000952

S(0O) 2R6, S(O 2NRI1OR1 1, OR7 or C(CONHR7; R2 is
3,5-dif|uoropheny| 3-trft | uor onet hyl phenyl or

ISR TR RILRTY R DRI Gy, soxe.

R54 alkyph)eS&(DXz(ClL aﬂayﬂj}‘},\(& Adyclaigy,ltétkdh Iydﬁ)p?fdﬁyl phhiyl {og/tlonally

wherelrn th rings are optional substi'tuted

haﬁ@stlwhy héﬂ@,t 1e allﬁ%@wﬂ,lkom cypng) RIWO; CEs-OCEy, Koy,

ﬁi@&m@f]}i %M@Z Cﬁé g&wﬁ%ﬁﬁ%@ %@%% alkyl)) or

C(@t&ildﬁryl CoHEA M Chubsfinatklyy halo QCQ)EM},@ Cr Aalﬁb)ky/ @no, nitro, CF;,
(1 -4 alk H CX2(Cl-4 al kyl

H4)3 WO)@HFé(&)ZﬁﬂE Ce-ébdﬁn‘é»rs(%lfé 4 8 l)sor (&)2(& 4 alkyl)};
505 e PR L DRSS g

habxygefatoin, ahdw bin tGifern als5k oxg- ,mdi‘xycadﬁéd ritfd Whizh i€btionally
(C4 yl ) C( O NH S(@)(ZNHZ -4 al kyl t hi o,

S( H%G@Utedﬂ’ Hlk}ﬁlr CEod ot E(OCat REVDY or het eroaryl

{a}"g;olqﬁd'gls %ean&@é(énﬁ% }))é g&ﬂégéﬁ bi ét%ﬁ?ﬂ}’?%ﬂgg Jou?to form a 5- or 6-

al klymbéxe@)rmlg Wlﬁ‘élo)smﬁﬁnal@ S%Stahtexﬂ\?tlth @} 4 ﬁkﬁb)cg@heﬂyl (wherein the
2 4 al kyl | pal
- ebHeb, e ByphingaTly sylestuted oo ey e BT 4T B s, s

h
B SO 0 ST 080 S
4N HO):Croral SDNHCNH(Cak RIKy))} NOE: JvékldbzoNM(O)NHz, C(O)NH,,

o RIS 4B NI 008, Loff Rl SO i,

S(@?@ﬁ?ﬁz EmF, @Ot hioEF,$( O (C -4 alkyl) or S(O2(C
-4 alkyl )]
or a pharmaceutlcally acceptable salt thereof.

A compound as claimed in claim 1 wherein R’ is S(O),R®.

A compound as claimed in claim 1 or 2 wherein RSis C¢ alkyl or C;_; cycloalkyl.
A compound as claimed in claim 1, 2 or 3 wherein R? is 3,5-diﬂuorophenyl.

A compound as claimed in claim 1, 2, 3 or 4 wherein R? is hydrogen.

A compound as claimed in any one of the preceding claims wherein R* is ethyl or

cyclopropyl.

A compound as claimed in any one of the preceding claims wherein R’ is phenyl(C;.
2)alkyl or phenyl(C,., alkyl)NH; wherein the phenyl rings are substituted by S(0),(C,.
4 alkyl).
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R7 is hydrogen, C -6 alkyl [optionally substituted by
hal o (such as fluoro), C -4 al koxy, phenyl {which

wo t@elob17ept i onal | y substituted by hal o, G -4 ab&pbE205/000952

10.

11.

-4 al koxy, cyano, nitro, CF3 OCF3, (C -4
al kyl ) C(O NH, S( O 2NH2, dl 4 alkylthio, S(O(C -4

"t S pqmiindaeiabid oo ok e i S putiSE"
Cl paamidcamcauy yéedeptably datt@f a Gy o(nia ool ()( O) NH,

S(O 2NH2, C1-4 al kylthi o, S(O)(Ci 4 al kyl) or
S(O2(C -4 alkyl)}], C3-7 cycl oal kyI

t et |

ety a&@a@ex Eﬂ?ﬂleddﬂrhilg aﬂnﬁgggl’ pggcggo cw{}é&,aslgggﬁ R¥bsolute
(I:Eanﬁglﬁiticfh AltheydardrO) MentifddIbOMEAvhezeind al kyl t hi o,

( (G kyl) or S(Q2(C -4 alkyl)} or heteroaryl
|%)ﬁ(9)l21§‘ M@&?Buf%@lwkﬂ o, G-4 alkyl, C-4

ylthuo S(O)(E:l4 Zlgllkyl)oorNH
e e o

S((B)Z{@ﬂdrdg@l, kyl)}; R and R are, independently,
hydr,ogen or G -4 al kyl, or together with a nitrogen or

ox%gé%etgi’ CyﬁlB?r‘inS '’n to forma 5- or 6-nenbered ring
vvh t

iRohs Og)& O9Rt 29@(‘}/1 % auﬁgf(andaggﬁfh a?w%eglpﬁ%@%m 1rif s%'
hydubﬁglanecbby SIO)é((hlAaWYJ) or may join to forma 5- or 6-
menber dr| v\ﬁ jonal |y substituted wth
G _oaag ?(r\??acf) icg %ﬁ%ﬂept SPeitherede phenyl ring is
optional ly substituted by hal o, cyano, nitro, hydroxy,
C -4 alkyl, G-4 al koxy, S(O nCM al kyl, S(O 2NH2,
S( @ cukatind g clairhgd in,ang@} 2RKHE precedingycldids Wi i©p FBarate or

- NH( Cl- 4.al ky]).. N(C -4 al kyl) 2,

NI—I@("(S)‘%I—%S It %)“ﬂf!ﬁ’ “Efé E)S%HP@?@- al kyl), NHC(O (C -4

al kyl), CORH, COR(Cl-4 alkyl), C(O(C 4 alkyl), CF3,

CHF2, CH2F, CH2CF3 or OCF3); or a pharnmaceutically

ac e“epltoa@ﬂs éorsmr:martnlgeaf @@Dmpgundaawmdnm clagmd| therpserephicomprising:

cl a| m1 erein Rl . 3. A conpound as
cl di s CIW%F%m%nT ?fm% 'n R6 is Ci-6 al kyl or

C3-7 cycloalkyl. 4 A conmpound as clained in claiml,
2 or 3 wherein R2N , 5-di fl uorophenyl. 5. A conpound
as claimed inclgm1l) 2, 30r 4 wherein R3is
hydrogen. 6. A co d as ¥l aimed in any one of the
precedi ng cl ai n8 wher i is ethyl or (IH

wherein Rz, R’, R* and R? are as defined above, with, depending on the compound

of formula (I) the invention it is desired to make:

i)  an acid of formula R'CO,H in the presence of a suitable coupling agent in
the presence of a suitable base in a suitable solvent at room temperature; or,

ii) an acid chloride of formula R'C(O)CI or sulphonyl chloride of formula
R'S(0),Cl, in the presence of a suitable base in a suitable solvent at room
temperature; |

b. coupling a compound of formula (III):



cycl opropyl. 7. A conmpound as clained in any one of
the preceding clains wherein RS is phenyl (C. 2)alkyl
woeoophertyl (C. 2 al kyl ) NH;, wherein the phenyl rP@OSERDIF000952

substituted by S(O2(C -,44 alkyl).4 1 8. A conpound as
claimed in any one of the preceding clains which is a
phar maceutiggl| |y acceptable salt of a conpound of

formula (1). N compound as clained in any one of

ai

t he preceding havi ng the R absolute
configuration carbpf L identified above,
wherein: Rl is erei isHCl4aIkyI]; R2
is 3,5-difluoropheny) rs-\ydr o J R4 is etgwl or
cyclopropyl; RS isrphenyl (C .2)allkyl by phenyl( 22
al kyl ) NH wherei n the phenyl rings areRsubstituted by
S(O2(C -4 alkyl); jor a pharmaceutically acceptable

salt th%‘h"éé‘l“.R]anBAaé’érﬁacﬂﬁﬁasg%ﬁ‘%lé‘g?ﬁé’d“ﬂﬁ: any one of
the preced) | | '-ﬁte); L8bEa AlitadUC&uPRhEagent i
sal t o?c aﬂc%%dpgtﬁggg?\W% 1a l?ﬁ Iléggill t)Aa %Eloa?ggs u? orgagen -
pr epar i ngthebreaemergiausniatds badeah msditatiie sdlaenhal yoonhemperature; or,
process. conprjsing. a r eacts coppound of formula )
(1) diheric fpondesct fmiad REOTeintbE pissensef a5URPIE base in a
wi th, depgpdhiRgoRentASosRMMMsR formila (1) the
invention it 1s desired to nake: i) an acid of formula
RICO2H reduttive gurisstemmcef aofomzposind b fiirmutaddid):i ng agent in
the presence of a suitable bgse in a suitable solvent
at roomtenperature; or, iifRan acid chloride of
formula RIC(O C or sul phon){‘ chloride of formula

0

R1S(O 2C, in the presenc suitabl e base in a
sui tabl e solvent at room {enpefature;

with a compound of formula (V): ‘
O
””O'TJK N
RS
R¢ (V)
in the presence of NaBH(OAc); (wherein Ac is C(O)CH3) and acetic acid, in a

‘suitable solvent at room temperature; or,

d. alkylation of a compound of formula (V) with a compound of formula (VII):
R
[
N
R
(vi)
R? LG

wherein R', R? and R? are as defined above, and LG is a leaving group; in the

presence of a suitable base in a suitable solvent at room temperature.
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. coupling conmpound of forrmula (I11):whergin R1,
10147?& R3 and Faare as defined above, withp(T %R dnnng 5 2
-wmbooboertsd a R5CO2H in the presence of a suit abP@&I/SE2005/000952
coupling agent in the pr ence of a suitable base in a
sui tabl e sol vent at rooni enperature; or, ii) an acid

12. gn: ?;glLa]qiﬁ %fugféaql 0 8581u| rgz(vgi?ceg csi)o ﬂ\;‘les%] §c<§iﬁ§ﬁ§1ﬂ%§ cpafimgd in claim 1, or

te mphmaxmemcally nedtpeiblevsaltaheraat, aadia pharthacaitiealiy deoeptable
fornpula (1.V): with a conmpound of formula (V): in the
pr é‘é)@ﬁ%‘é @W%Bq‘#("@l{é‘)r 3 (wherein Ac is C(OCH) and
acetic acid, in a suitable solvent at room
tenperature; or, d. alkylation of a conpound of
13. f ornednapouiyl asvclaimel ineiqimun dr @ phimoiaeebticallyhtdeptablesattithereof, for
R1, R2 and R3 are as defined above, and LGis a
Ie&?iﬁﬁ“@?gﬁﬁnmﬂﬂ the presence of a suitable base in a
suitabl e solvent at roomtenperature.43 12.. A
phar maceuti cal conposition which conprises a conpound
14. as Actcanpomdd msiclaineddnin tlaimrl, ar piphammeceutidatipbhtoeptable salt thereof, in
ptable salt t her eof @Ed a.qgarnaceutically
P ARRE A of p SRRCICa B B PO ERPY er . 13, A
conpound as claimed in claim1l1, or a pharmaceutically

acceptable salt thereof, for use as a nedi canent. 14.
15. A éomptboddf teatimigai GERS medited disdase stateacomprising administering to a

phar maceut i aII C t abl e Lt ther

TR st SSEtAEHT Bt a gy o ATSThof h e Bgpna ag claimed in
nmetRed 106r 4 }Blﬁiﬂhhé&tié‘al%@eﬂﬁlﬂb ahlethefiofease state
conpr|S|ng adm nistering to a patient in need of such
treatnment an effective anount of a conpound as cl ai ned

in claiml, or a pharmaceutically acceptable salt

t her eof .

T



