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WO 2004/ 099178 PCT/ SE2004/ 000697 1 CHEM CAL COVPOUNDS
The present invention relates to heterocyclic
waelerwedir/es havi ng pharnaceutical activity, PGI/SE2004/000697

processes for preparing such derivatives, to
phar maceuti cal conpositions 5 conprising such
derivatives and to thapuse af coMPotNDyatives as
active therapeutic d@@ﬁf§“‘?%%?ﬁﬁE§UTTtalIy active
plperldlne derlvatlves are disclosed in WO01/ 87839,

66525, . W00/ 08 99/386%? and WD99/ 04794.

PrESRDt [vEneon: ingteEqayskie Aeravatinas haying pharmaesatical
il hisgtisi a%ggséoﬂp oy B 4 PR o

congyfrisirpf siuah’dﬁlhvzm‘ves 4fY wrthe adessf sﬂbﬁﬁex@vd’u@b@ag dtivé therapeutic agents.
maturation of cells of the inmune system Chenokines

pl ayhaamasshsicrlaantive sireridmeideniniéves ste disglpsedriaiepg1/87839,
WC’.‘O%Z%%‘?‘Z? s WO RS 800 eS0T e | as

aut Chemokigespaé bignagh@i @t&cﬁhe@&ha& hedhrpdad by @Md%wahbﬁ/ of cells to
and at herosclerosis. These small secreted nol ecul es

attragt anagrqphagisng celip epsiaenhily, l@ﬁsoghllsldeEHtrppmséo siges of inflammation

r ;sed nse ur st ei i f. The
and AR B10S B Ry ST BT ST of BeimtRtaiscMes raiokien play an
Frontaslesi inkivnk RAd GITROBRALEF 18 { !
1mpt©he PR v o e t(f)?il) gpndidls% 15%%1815@(‘11%5@55 dndl: dlsorders
inclpding lapbma anﬁ@i:lérgm disatises, phyyell ek edoonmunépathalsgiss edchas rheumatoid

d bet he NH |
et An R Aol Bl oot LB FengR ity e pperfamily of 8-
14 KifeprotelnscHalR BRIt By a bHTEHAR SV t@ neQﬁ&tﬁn The cﬁexpokme

chenmpattractants and activators 0 neut rophi
supertarhilyaean et dvided kito t\80 (dain @)Oupmeb(htnlaung oh:tracttemicl swtattured motifs,

oo B BN 2 T G i nee sl poent
the gﬁ&)’sﬁ (Seﬁ)agsls?hélé %Wm@%ﬁgﬂ B%&ﬁf@ﬁ%}?&%@% of cysteine residues

and f&pgntadiedladty. Act i vati on, Normal T Expressed and
Secretege eotaxi n and the macr ophage i nfl anmat ory
pr okhei (&€ chemakingpincldp sqvesal potentFemgatyactaes @ agtizators of

neut A SR o U L R R SR LR
r eaem@{scheamn@s wiehel pateat thansLELRAME 6f ﬂ@ﬁd)c%CRtgﬁ&i lymphocytes

CCR2A, CCR2B, CCR3, CCR4,
but @S@P@Futr@mtmb sughpphuERIRMOnOCy X @RIOtTKCRROteiaX EFB(MEB- 1, MCP-2 and

MCﬁ%%AN%&egSﬁ%ﬁto%r& tfvgp ilﬁg]rt%g E‘%ptégs{s%g@ gecretec{), &)taxm and

opnent nce

the }B&BPhAde Snﬂ‘@ﬂﬁm@tob}epﬂé&@ﬁﬂa bt 1 evip- qata'i{a'l&m@feﬁc?
dlsorders and di seases such as those nention above.

Studies have demonstrated that the actions of the chemokines are mediated by
subfamilies of G protein-coupled receptors, among which are the receptors designated CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS8, CCR9, CCR10,
CXCR1, CXCR2, CXCR3 and CXCR4. 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.

The CCRS receptor is expressed on T-lymphocytes, monocytes, macrophages,

dendritic cells, microglia and other cell types. These detect and respond to several
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The CCR5 receptor is expressed on T-|ynphocytes,
nonocyt es, macrophages, dendritic cells, mcroglia
wapa4oohes cell types. These detect and responBICT/BE2004/000697
several WD 2004/099178 PCT/2SE2004/ 000697 2
chenoki nes, principally "regulated on activation
he RIS, drirfEpdilySXQBREE &2@ T »
¢ macr oﬁh%mﬁ‘ci£ ntl a torgngdr%%ta gi&ﬁé ?%c%@éﬁ?&@d adld secreted
(RANPESY, 3napshhape afluirenat61yesiom@ink (BIPPRIP Nio0irl MIE: 18 and monocyte
(MCP-2). This results in the recruitnent of cells of
chmttraﬁmhgr%%ﬁe@d@%%u tes of disease. In 5 many

di th el | ich, .
cont Frnals e sl Pen R e e dhd sipasggissase. m
ma@ﬂﬁ&w@iﬁ‘ié the cbI:Birdssing Cdes Cvﬁﬁ:‘htéohm% ﬁfreétg}e ndigeetly, to tissue

cells is beneficial in a wi de range di sea
darhagea (Consajuently, duisbitiog theorectitthent aﬁtﬁemdﬂis isbensfieial in a wide range
f<$| | owi ng these viruses to enter «cells. Blocking the
Ol ¥REPtor with a CCR5 antagoni st or inducing receptor

I Nt ecralié §1§5 'a‘éB r%e%tbr fgngﬂﬁ/ $GRa o r\}irﬁgespﬁﬁ)tvﬁﬁ% “?hegeelur&ses to enter

fromviral infecti e present |nvention pr
cellsoBpawling thé rdcopton vith(alPCRS BntRBoniRbrihddingRécdptdr internalisation with

A bsent CH2CH2: 15 RL is hal
acﬁ%r@&st H’ff’lfe?E?aceﬁtE‘i?m(aé%&%?nﬁ al kyI) e

e e R G Gl

OS(O)2(C1 6 al kyl), eyano, Cl1_6 alkyl, Cl 6 al koxy,
NH2, NH(C1.6 al kyl), N(Cl 6 al kyl)2, C(O) NH2,
C(ONH(CL_6 alkyl), AQ NCL_6 alkyl)2, C(O[NIinked
het erocyclyl], CO2 (R(C1_6 alkyl), NHC(O (C1_6
al kyl), NHC(O Q C1 (CH2) NNHS( O 2(C1. 6
al kyl), C(O(C1 6 alR 3, OCF3, phenyl, 20
heteroaryl, (Cl_4 alk
al kyl ) heteroaryl ,p?
NHC(O) (C1_4 al kyI ) phenyl \
al kyl ) heteroaryl, NHS(O 2pheny NHS( O) 2het er oar yl ,
whei#( O 2(Cl1. 4 al kyI ) phenyl , NHS(O) 2(Cl1 4
al kyl) heteroaryl, NHC(O NH( Cl1_6 al kyl), NHC(O NH(C3_7
Alscz;bzsbmalrkg/CHgCNﬂC(O) NthenyI NHC(O) NHhet eroaryl
1 .NF%O% Cl 4 aI k %ghen or }—% &Cl 4
R igpg B JHFS(C io i lkyhe (CHr)eXf )ﬁﬁﬁp N@}wnsemdNH(cl e
alk}hﬁt(éﬁgag(ﬁ)zlgfl% @E5). 8RR E@ll ) ?ﬂk}ﬁyzbégkb% (-?1 6 ‘clt?lyyls1 2y&lio, C1s alkyl,
Ci.6 alkoxy, NHy, NH(Cy.6 alkyl), N(Cy.6 alkyl), C(O)NH,, C(O)NH(C.6 alkyl), C(O)N(Cy.6
alkyl),, C(O)[N-linked heterocyclyl], CO.H, CO4(Ci. alkyl), NHC(O)(C;.s alkyl),
NHC(O)O(C\-6 alkyl), (CH2)sNHS(0)2(Cy.6 alkyl), C(O)(Cy- alkyl), CF3, OCF3, phenyl,
heteroaryl, (Cy.4 alkyl)phenyl, (C;.4 alkyl)heteroaryl, NHC(O)phenyl, NHC(O)heteroaryl,
NHC(O)(Cy.4 alkyl)phenyl, NHC(O)(C,.4 alkyl)heteroaryl, NHS(O);phenyl,
NHS(O)zheteroaryl, NHS(O)2(C1.4 alkyl)phenyl, NHS(O),(C;.4 alkyl)heteroaryl,
NHC(O)NH(C,. alkyl), NHC(O)NH(Cs.7 cycloalkyl), NHC(O)NHphenyl,
NHC(O)NHheteroaryl, NHC(O)NH(C).4 alkyl)phenyl or NHC(O)NH(C .4 alkyDheteroaryl,
wherein the foregoing phenyl and heteroaryl groups are optionally substituted by halo,

hydroxy, nitro, S(O)m(C1-4 alkyl), S(O)2NHa, S(O);NH(C).4 alkyl), S(O),N(C}.4 alkyl),, cyano,
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hydroxy, nitro, S(On(Cl-4 alkyl), S(O 2NH2,

S(O2NH(Cl .4 alkyl), S(O2N(C1_4 al kyl)2, cyano, WO
wQooa,W 78 PCT/ SE2004/ 000697 3 Cl_4 al kyl, EIT/4E2004/000697

al koxy, C(ONH2, C(ONH A # alkyl), C(ON(CL 4

al kyl)2, CO2H, C02(Cl1_4 alkyl), NHC(O (C1_4 al kyl),

c. SR St BONER S Y ElQUES e bl o

alkyl3, NHA(OYEn, alkyFENHS(0).8C Falkyd),&C(0) (@ B CFY or OCF; };

heteroc%llcl e containing at |east one carbon atom one

thscPIFBﬂr Hprhenyl thienyl oFBalgléenybpt i onal |y, one oxygen or
3 ai d heterocycle being optionally

R %%B{ngﬁ{ﬂgg{%ﬁoxo Cl 6 al kyl, H2NC(O), (phenyl Cl-2

R* Bl kfitte) tlbib&ed heibrodyale ephtai h%"éﬂléasf ¥ Galbord a&oﬁpbﬂé)ﬂ&%ﬁlymtrogen
subst i tuted by hal ogen, al kyl, Cl1_4 al koxy,

atomergd, optionally, ank gxygen %@@bmatqmmawmtemcy@t Bifg @ptldhally

o R Lo e, B L BESETAL ey e o

is ogﬁbmmhbsmﬁt@a 8¢ hbrbgan qylc | aﬂts@@ﬁfalk&éype*m Ctb@fﬁ, S(C1 ally)),

enzene I ne, rraazine, pyrim di ne

S(Q)((ﬁlga alkﬁbowg(@z(sau blkml)}at&ﬁﬁ& akyBB(E15 akkgt(phenyl)) NH2 or phenyl the

o B Ao B 0up S )BSEE U i v, benaon

pyrﬁﬁ’ﬁd Qﬁ@%l(dginesﬂﬁﬁhicﬁﬁg ﬁf})}?&uﬂﬁh ?ﬁb rn?gf @z{?gyri %@)Fﬂé ()%%%1% usid

Cychllhhyan)e pipe@@@ eQaent, pylrlécyikl)@ ;pyadm:meh pynm:nlidlm@exgp}@ﬁzlmdﬁﬁrég being

[ erl rin i ona substitute
optgy s Eifies by itodsh ridnagti-oRai o1-slben, (3 eaChy ko S(C
I . [
alk}gﬁl SQ%?%&@)@?S(%@P mé}'l %ﬁ:ﬁhe Igi 8}% (g‘]thi fike {fé ﬁ 1§1ne ring
bentﬁ—%tlloll‘d&l(lﬂub&tlmltdcww Cou alk&l({iwfﬂc}ﬁisiophﬁ)ﬂzl}lliy sﬁb@gﬁltG&tbﬂ‘toxo halogen,
e optiona substitu

O Ytk B oty Eroripesi o ymclqlgm@@mcl .
Cl.4

s AR N ING) SOl TR

opuzﬁany smbstnxufbd by, C10p AAbskyrordiuero m@ey@omg alky}), CEO)NHL C(@)NH(C;.,

har maceuti cal I acceptable salt thereof or a
2ol QI eor or KOV v ABiHp DuRrainhe el i oesamly substitued by
ﬂuolrg\zent ion can exist in different isonmeric fornms (such

as enantloners di ast ereoners, geonEtrlc i soners or

k, ntmdmmferm)iepeﬁhemnr osent2j nvention covers 25 all such
isomers and m xtures thereof in all proportions.
or agihaEnageraticatly pecapiablesadt thereel ercgiolvasmthersof.s (adduct s)

acgdf%a@ﬁ] &%rﬁ%ggfhﬁg Q% f m;)? rtlt 1H¥%1§1%? mg)g(s?t’clpt tg?rglli]t Isctheric forms (such

as efxRioadess, d1ﬂ‘&&éb@ﬂi@§ \pephieftitiSorférs Br {atdaRROS wlﬁlﬁ?&%ﬁﬁnventlon covers
or, addltlonally formate. Acid addition salt for
all such isomers and mixtrires thereof in all proportions.

Suitable salts include acid addition salts (adducts) such as a hydrochloride,
hydrobromide, phosphate, acetate, fumarate, maleate, tartrate, citrate, oxalate,
methanesulphonate or p-toluenesulphonate, or, additionally, formate. Acid addition salt is, for
example hydrochloride or formate.

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

present invention covers all such solvates.

Halogen is, for example, chloro, fluoro or bromo; such as chloro or fluoro.
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exanpl e hydrochl oride or formate. 30 The conpounds of

the invention nmay exist as solvates (such as hydrates)
w@ea409mE78 present invention covers all such sOPCUEHSEX04/000697

Hal ogen is, for exanple, chMoro, fluoro or brono; such

as chloro or fluoro. WO 2004/099178 PCT/ SE2004/ 000697

4 Arkwil gBrpsRed BdEERD hﬁtﬁﬁfghabﬁbﬁhé}ﬁﬂ%ﬁﬁm%hd BFARG G mple, methyl
chain and are, for exanple, nethyl (sonetines

(somgbmew abhreviated tcwMe) @hyiyll ,Pml}ybﬂ;mapllopy]l sdupylogeibutyl or tert-butyl.

b | oal k f
ex aﬁ‘?ﬂ l8é‘1k§1>}c Ut W & C)té‘ij%ETS n%/)S‘PI.[OPG%’gWg‘%’&}%‘@I Lo
N- LN[fﬁﬁIéecf‘ﬁét&{)Qﬁfﬁlxé’ 5 nitl%bg@ -'1‘1%&991 ai‘drﬂzlftﬁ:gﬂ & 0% 6 cimbered ring

non-aronati c 3, ere ring
optmaidy cempigsingiend ﬁmrﬂhlaehetdslehtenn(aeleaed freheiht @eouipr cmm;irigm g nitrogen,

r ou sjng nltrogen .oxygen and sulphur)
OXS’%&n af%wﬁ@ﬁ t &S, TorAxAmEien oFiridmyb eretidigyl, p}ﬁmlndml,dmmndmyl

Plpgfaﬁ‘ﬁ ogglfcllngfbrptﬁlfe?ﬂrg%h p});pggl Ia%lrra? (¢ 5o0r 6

rrenHelBﬁIir)rl ligh aropiatio S I6ymértibeaed tifg WpeioRdllyRESR] BLdd8lor more other
rings, .conprising at |east one heteroatom sel ected

ringsy Wﬁlllﬁéngﬁtdﬁ%&t eRRRPIORtom selactasferm ﬂleogr@blg gemprisidg nitrogen,

oxyg di ox§ué% T her Iﬁl%(%e[hé oa{’ 8?&1 Vi %é&)éh%fn‘éﬁer??fr ﬁe’teroaryl is,
for thingply) fufyd) tznkN@WO kaawh ks ﬂﬂbﬂ&)ﬁ,w), pﬁwlylodhya{zolyl isothiazolyl,
thi azol yl, isothiazoly 1pﬁrazo . oxazol yl,

PYIiZoOBl SRy, isorpalyl nr;ndachlx 1,2 4]tridzalybl pyvidinyy, mydimiginyl, indolyl,

L L T AT AT R GIER —

ben@thiopheivy, hﬂldlﬁb@[‘)ﬁehmrrhﬁ'&%ﬁ@'ﬂéhztr@%l?] BEER%RL 011, b%nzthéazolyl 1,2,3-

benztriazol yl, benzoxazol yl, benzthiazolyl, 1,2
benb@h@étaﬁplaamzmﬂ@azommﬂmyh(mh@pymddm{ylzamdmyh)s thieno[3,2-

b}t —)@eﬁgé%%g)%%l# ))(léqlg%f(r%%% 2SS S 2,1 -

benb&ﬁfaa{aéol%l %Lﬁiaf&%ﬁaz@ls\éllanow% ad ,z% 3)89%95&15%1%1?2(&1%/&’&1@1 a

benzof ur azan (al so known as 2, - benzoxadi

pyragglapysiding fior exanplpﬁﬁ‘hpmuﬂyﬁl,ﬁt}b}p@'rldﬁgt) euinolpiyé, isoquinolinyl, a

nap%@%ﬁ%ﬁnxlé& Lo %fn%éeb I 3 d?]ﬂyﬁgr l(ngigp&éhg}%pg) a benzothiazinyl or

dlb&%ot@]dﬁgﬁ‘}‘mﬂ% Qhé\ylll a@&bgﬂzo%]l toEXﬁ Ndb){iﬁ% theredf, or an S-oxide or S-

benzot hi azi nyl or 20 di benzot Hi dphenyl nown

le)ddebélmze@f hHetn:yda)“yl ipespeoially pydidié, pynenidify], mdolﬂmrSemzinﬁﬁzolyl
IS es peci al |y

di oxi dg %ﬁreof 1 %ﬁﬁ oaryl
oy gy TRormberp A RrigooysInabRy o BEHE ienpyraaalyly fmidpredyl, 124-
triadolp€l, g@@ﬁﬁ(ﬁ?l 'Eh@faﬁ&l??%&‘% Zﬁf 1s5€'az'o§»l D [1 o‘?&iﬁ'ﬁ%lﬁ 1,3,4-oxadiazolyl

pyrazol yl, im dazol yI’,

or thiazd] - tWh%nzthb \,filvc meemheaﬁxdhqlérpcwkeaafcﬂt% ;que&@tX abem2ehe or pyridine ring
1, 3, 4- oxadi azol or thiazolyl.

the FhHnE RIS T, b FERER IoPuh GO cbesrirRaobbor ystidizepiidinyl
OISR SN 1 05 L EOMLL DI b1 s
a satumateihzth)aik}d ionplperidine the resultmg bicyclic is, for example, 4,5,6,7-tetrahydro-
1 H-benzimidazole, 4,5,6,7-tetrahydro-3H-imidazo[4,5-c]pyridine or 4,5 ,0,7-tetrahydro-1H-
imidazo[4,5-c]pyridine. In one particular aspect of the invention the five membered ring
heterocycle of R* is, for example, pyrazolyl, imidazolyl, 1,2,4-triazolyl, 1,2,3-triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, 1,2,4-oxadiazolyl or 1,3,4-oxadiazolyl. When the five
membered ring heterocycle of R* is fused to a benzene ring the resulting bicyclic is, for

example, benzimidazol-1-yl.
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(such as im dazo[ 4, 5c]pyridinyl). Wen the five
menbered ring heterocycle of R4 is fused to a
wa a0ou0gtie’l cycl oal kyl or pi peridine the resul t PETYSE2004/000697
bicyclic is, for exanple, 45,6, 7-tetrahydro-
1H benzi m dazol e,
4, &6, Mkybph@nbrymfmrBieampiﬁd?ﬁmflél251h@1}§ﬂ§4thyknrriephﬂﬂyleth-1-}’1- (Cia

Alkyierstyl . faEgreeiP T P EAUEROLAL P D e ol TR B Bfferoaryt i
for ef(érﬂgle F—lﬁ?b%lﬂﬁixl?l ﬁH@(Oﬂ@l h%dkyfllgf eﬁ%elmbﬁexaﬁiﬁl@mm@)benzyl

4-tri azol 3tr|azoly
NHG(@DQ(HZ;Qﬁklny)henmazml isl for |esmplzoNﬂC(01CHszyI@thNHS @)y Hetgroaryl is,
oxadi azol ered rin

for eﬁ@pelpow@(@mvn%a N6 A TRBRBA RS 151 Sxge NEIS(Ohabenzyl

NH%S%?& gﬂ?@"hg%é%akﬁ %or %%Eﬁpg?g\?gﬁ%l}bggnd 14/1\(1)%8%(?;NHheteroaIyl

is, fc(r@ialﬂplel NI‘IO(mNBIpb/nd}H N}m(cbm{@l eAlm)phynyl is, for example,

h | h h
‘ NHQ(DEW?&%@%& &ﬂ&p C? gﬁll%}’i)ﬂﬁ‘ﬁ@ryl@ &‘Pwaﬁ’é’g%yl or

l.nwt hy NHC(O) Heteroaryl is, for exanple,
Nﬂ%ﬁwgc%ﬁ Hﬁ NHC(O)(Cl 4 Al kyl)phenyl is, for
exX gt Rher Hkﬁc@bbﬁh@ IlentioNRE(D flﬁimémhb#eﬁlri)rﬂg&irmmm hydterocycle

is, for exanple, NHC(O CHZpyrid NHS( O) 2Het er oar yl
contammg';‘at flesst @)@ag@;hogsl atQIASIE) to @m‘, rg{:pgenmqu@)t @mthpally one oxygen

atonhlgg?(l%e%(%%\éi? %?ﬁﬁ@%@?g}é?@?‘tew@%@@ﬂ Ib[::nzyl [which is optionally

la}kl\l et S(d;s.alk S(0)o(Cy.q alkyD)],
Subsg@@% g)#)l(\aly}/]rl 1&MZC(M ﬁljlflméll (41,%\Iakyyl(p);o|or e(m)/z( i

and being bptionskls rfpseé to aﬂqs@e@; Nﬁgewz@, S€ g)q\;mmelqg optionally

s SRS gk R PSR BN E RIS L S 0t

\alkyﬁerrbered ring aromati c heterocycle containing at

I"'east one carbon atom one to four nitrogen atons and,

opili petainbiher aapectmiyhemveritonr anshindrd érdepordpatly bhef 2‘19111 a further
nal ly.su st tute &_ly ClL 6 al kyl or benzyl [which
aSpng é&g‘??’lﬁ%ﬁl‘?@ a% Bs¥F P8P« by hal ogen, CL 4 al kyl,
ar?dtﬁé})%xpec@%fgthe%}:e%tloﬂ/\%,'abse'l\ﬂt kyl) or S(O2(Cl_4

yl)], anhd being optionally fused to a benzene
r| mlgafmﬁledaspstse@ftbenwemeorrmmq) bel ng optionally 15

21 Roa gl B deseat SR ARG | 5 tafo. Y EipiertinD. 0SOnCis
alkygl,rgéid)%Ngl Y)E}N ltsrh‘ﬁ{ylﬁgg@sz(@f 6 ili&ﬁ %eyﬁlet NeD, NH@@ld(, dlkyl),

n epen ent In a aspect

N(Ci.healkyDy, €H(Ons klkﬂmd\IHC@ECb@alﬂIyD NHﬁ?(@D@@eraﬂaé)o éHiS(@ﬁz(Q 6
ks PSphemoh NEG D Btk NER R el o

alky) RUERRHATNES b ipiialy L NER @) ftlefelodty P NEI (0),(ERf ke,
NHS(0),(C1.4 alkylheteroaryl, NHC(O)NH(C 1-6 alkyl), NHC(O)NH(C5.7 cycloalkyl),
NHC(O)NHphenyl, NHC(O)NHheteroaryl, NHC(O)NH(C;.4 alkyl)phenyl or NHC(O)NH(C).4
alkyl)heteroaryl; wherein the foregoing phenyl and heteroaryl groups are opfionally
substituted by halo, hydroxy, nitro, S(O)m(Ci-4 alkyl), S(O)2NHz, S(0).NH(C1.4 alkyl),
S(0);N(C).4 alkyl),, cyano, Cy.4 alkyl, Cy.4 alkoxy, C(O)NH;, C(O)NH(C;.4 alkyl), C(O)N(C,;.
4 alkyl)z, COH, COy(Cy.4 alkyl), NHC(O)(CM alkyl), NHS(0)2(C,.4 alkyl), C(O)(Ci.4 alkyl),
CF; or OCF3; k and m are, independently, O or 2.
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al kyl), S(O2NH2, S(O 2NH(C1_6 al kyl), S(O 2N(Cl_6
al kyl )2, cyano, NH2, NH(Cl 6 alkyl), N(Cl 6 alkyl)?2,
W@REA9168 al kyl ), NHC(O) (C1_6 al kyl ), NHC( O O(EIT/SE2004/000697
alkyl), NHS(O 2(Cl_6 alkylg, NHC(O phenyl
NHC(O) het eroaryl, . NHC( O (Cl 4 al kyl ) phen
HB{ Ofi(rGer aspRS6t ofl thy invhetey R SisyHalo, Wooﬁﬂgh@\w alkyl), OS(0)2(Ci6

alkyﬂiéé&é seloh” NGO St et kg B XEGghepyt,
NN AT ieny MR AN BRPAKI Dheteroary,

NHSWEJ{pR i NESAO) hetesdayhaVHE (@) (014 amﬁ)wﬁwltoh &H{040i.ng

henyl and heteroaryl groups are o t| 0

alkyejstonni wheTsi th%\queg%%wm angh F@yﬁ%mrezeptlonaﬂy

0
o A B YOSt
S(og(\]@tl\u-lﬂ@l)f} cyédoy £) . alRYIOON; Glkoxy, zt:(m)mlz) 24 () &¢:: (P alkyl) C(O)N(C;.
C02(Cl_4 alk H%gI Cl 4 a]l k NHS( O) 2( Cl_4
DT Gy e Sy N ONCir alkals BESRO A b A ©)(Cr alkyD,
CFglggg)ﬁ%endent ly, 0 or 2. WD 2004/099178

B2004/ 000697 6 In a further aspect of the

| N REHD mmﬁier la§pebﬁd>ﬂ1he ﬁwam@on B @r&(@kyﬁloasmocl 6 alkyl)
o5(0 2(C1 aIkI aIkyI

OS@HG14 alkmsa@)@m KSR TN RSO Cre ks,

N:g Eﬁ‘?@i eﬂi‘ig%rt#y 13 m&g%&ﬁyﬁ Whﬁé r%}?ése(ﬂé qr, 2 (for example SCHj,

EHHANHS(O QIR orlexbmiplé NHEZO C NHC(0)(C
(%02 1495a( t%lc(ellter}ggfl erelntzJ mic))rofe?mrg /(Cra

alkyﬁr(éor;ebcaralpu: Nﬁﬁé@ Y| Iyyes @pgthalr @P@ﬁ@itR dR8(P)(Ci4 alky

) (for example

SO IS ol et AN QB et Rt o o

1

exar MW Warll(nyﬁmﬂfé(ﬁ%w;%s el R stg %(@1 " éﬁ((@ngﬁaxample
S(OEOﬂalil 4 al kyl), NHC(O (Cl1_4 al kyl), NHS(O)2(C1 4
L k t

£l iz et wtf YEOR ool PUOPRaR3! (8 kaible mono-

chloﬁ(p@k@%l%ﬁo-@lu‘&i/d exgl@?ﬁ@%r@ﬂ»h&yﬁ's’ﬁbﬂh hs 3 @Q@ﬁo%e lor3,5-
al kyl) or NAS(O 2(Cl_6 alkyl In
diflummephieayl).abisexh orFmalqtmelS(l Qo ecimple ahdno- c)hlomttameal rsukh as4-

chlom%(ee))%)(léf 54&13(1)@&)1( H?Tygr E’e&%ﬂ’pf"ét%ﬁiéé’ t Silq)apheny% (for example

monuﬂ&))élﬁkgtﬂ m&lokﬂﬁ()rolgﬂeﬁ% &’%ﬁl@ﬁloﬁogﬂéﬁlqm 3. ﬂdbﬁ%lﬁ%n}ilé)r 3,5-

anot he pect RLis S (for exa

diflusf@pheaydd) In MidB{eDp(eClIR 1sqn|hk1y)l'l) ha(lépirengb((eﬂmrpflxample mono-chlorophenyl,
oG AR o A  Ttt A bbbt U b
i 8 s FIRER s SERAHRY 1 am Sefppeagrect o
noiioa still further aspect R? is hydrogen '

In another aspect of the invention R* is other than an optionally substituted indolyl
group.

In another aspect R* is imidazolyl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl, tetrazolyl,
pyrazolyl or 1,3-thiazolyl, isoxazolyl optionally substituted as described above.

In yet another aspect R4 is 1,2,4-triazolyl, thiazolyl, 1,2,4-oxadiazolyl, imidazolyl or
1,2,3-triazolyl substituted as described above. In a further aspect R* is 1,2,4-triazolyl,

thiazolyl, 1,2,4-oxadiazolyl, benzimidazolyl, benztriazolyl or an imidazopyridinyl (such as
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chl orophenyl, nono-fl uorophenyl or di-fluorophenyl;
such as 3-fl uorophenyl or 3,5 20 difluorophenyl),

wao kioengd179r hal ot hi enyl (for exanple PCT/SE2004/000697
nmono- chl orot hi enyl; such as?’ 4- chlorothien-2-yl or
5-chlorothien-2-yl). In a still further aspect R2 is

imid82 78] B@]f)thdi(n Erea%ﬁ%m hi Hﬁlbgﬁtlu%rd%gﬁw tuted by one or two of the
nono- f 1'udr ophenyl or uor ophe suc

sanIB% éd dlﬁenaph@n(ydtlk}dr(fc& eﬁam@lefdlll.acullqﬂ hﬂmhla); melthylﬁmﬂ_; h®H (which may

t | . _hal oph | (f
oo 1 e GBI, S(ABAbL4 TEHE GO GRON(phenyl(C: i) o

B o ——
subasiipeitbyRiala, 1.3 -alkyllaT oyl cyno 3r S(@jfcuarephenyl . In :

a stil]l further gspect R3 is hydrogen. In another
fugther aspeqt R/ dhpyisreld 1i2st-biaselyl. tierarolh isptazolybod 12,4-

oxa%lﬂﬂglé/i tst)ﬁﬁ’ulji{i] g? g[é(sthl‘P az%q%'%? tnl %rﬁqteggsr&)ggtglgeolrs ﬂyrazolyf 1,2,4-triazolyl,

tetramlylamkaﬂolyl 080 2W6>aamlzmy1 Qchlof3Hib ﬁ&&kﬁ{l&sntdtéc?&as%‘a&t}’thted by one
optionally substituted as described above.

or tyeH e Saﬁ?p@ chifferant € .c1alkyl4far ek ampleyd1,4 alﬂtylamoh yai; methyl ethyl or iso-

2,3-triazo
probyf ot b el Sraflvsubilised Dok pution i Siai bt dudhacsubpiruted) by
hald)g%nls@lﬁ-allfyll)a@r@(y)l)z(clMlkﬁ;)ol yl, 1,2, 4-oxadiazol yl,
benzi m dazol yl, benztriazolyl or an i-m dazopyri di nyI
( suBH widl fNha0er¢ B9 178:nPamid SEdfIqAdre3869R befzimidazol- l-yl) which is

o UATEBHOPELRE S Bl s e sosion o

the S&[ﬁnﬂu@&b%@%ﬂgeﬁ:@@n@ldﬁxlall@ﬁ QF,. é@f]@ﬂ@t @Fg., rdll 4 alkyl) or

such as neth toner i s
S(He 1 kelkygl)f &r a:)oth@(a@@( R:ilsébeatlkmﬂazol}@((fa) fk&mple benznmdazol 1-yl)
henyl (Cl1 2 al ky

Wh\%&) lﬁgiﬁﬁny‘lﬁg %ktﬁ%/ h%vz%? BY (fﬁ@emeyrr{oe@ szbsamktyqi jt the 5-

g ﬁk‘)@%he!b% ok uml d by halo, Cl_4
pos ° n \ oxyw}égg}é@ ) 2(C1-4 alkyl). In a
f urIn Iaemhalsq:spcttt oRghe mvmmzﬁllyimdazcﬁym 12r4- ambhyl '1,2,4-oxadiazolyl,

- oxadi azol y

razo xazol or. 1
tetrig g bAoA o5 ] SHBEP b Saais i ing Spinely wbéwuépgwcqxom s alky]

: (sudhsas Qﬂ[eftl?}zl%ﬂo pr gﬁ ‘q %@h?ﬂyv\% v{/lﬁgrélﬁ%ﬁé éﬂe%lgi ? %Ibal%rrsubsututed

, 4- oxa I's un
by lsil[b(sstwlt astcéﬂbrby)r tﬂnero) or S(G}E(th allhg) (Sﬁélﬁascg((ﬁi(fﬂﬁr S(El 4 alkyl) (such

as S&Wﬁ& 2 plkyl f%ﬁlﬁﬁgéynal) gﬁﬁcﬁﬁﬁ%gw :Jpﬁga?hs 9a1d rmg 0pt10nally

bei lfﬁ%ﬁgh %g)t%ﬂ%%{e gfél)ge%a%@%rﬁfﬁwﬁﬁgf gé.b%%ti drgﬁxﬁll?stl&ued by cyano or

S(OR(Q). 24151 uah ky5J0).CHE). @ still further aspect R4 is
ben2| m dazol yl (for exanple benzim dazol- 1 -yl) which

In yefangthsr P%Peétdb’% Preent deyvestion B visien wﬁmppamct of{ foomula (T)
whe nzgllpi Irsn‘?l gagzag? ﬁ%ﬁ-%;d}ka ogenb)éaéﬁo k?@jsu & I§§ )ch%ig is phenyl,
halophdk Ysuckes3-fldctohhel 3, 54i@hdt¥phen9! or 3-chloro-5-fluorophenyl), thienyl or
halothienyl (such as 5-chlorothien-2-y1 or 4-chlorothien-2-yl); R® is hydrogen; R* is
imidazolyl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl, tetrazolyl, pyrazolyl or 1,3-thiazolyl, said ring
being optionally substituted by oxo, Cy.s alkyl (such as methyl or iso-propyl), C;.
alkyl(phenyl) {wherein the phenyl is optionally substituted by halo (such as chloro or fluoro)
or S(0),(Ci4 glkyl) (such as S(0),CH3}, S(C.4 alkyl) (such as SCH3), S(Cy-2 alkyl(phenyl))



15 S(O 2(C1_4 alkyl). In another aspect R4 is
benzi m dazol yl (for exanple benzi m dazol-1-yl) which

WO goosppdiehal | y substituted on the benzene par t PCT/8E2004/000697
exanpl e nono-substituted at8the 5- position of the
benzi m dazol yl) by S(O 2(Cl_4 aIkyI) I n anot her

(su?l? Esegé{{?(lflsaﬁ 1—[”8%5%' gf] (s)sg(%g aquot%e\lll{gr %1?%4 E?l a benzene ring, said
beR¥i@ARE Yéing bgtlmfaﬂy Riestehyd bi S?in@ JriSNO), ke mkﬂptshem% $¢O)2CH3)

substituted oxo, Cl1 6 al O (such as neth
i solpe @@ypqundehstzd an Keble éﬂbﬁymﬁ the igfventédm In Iaeotpbueaspect the present

stj tut ed b halo chloro or
imp i Rp PR efiyip pudod oo PR LA B Gy
S(C1_4 alkyl) (such as SCH3), S(Cl.2 alkyl (phenyl))
(such as SCH2C6H5), NH2 or phenyl; said ring
optionally being fused to a benzene ring, -said
benzene ring being optionally substituted by cyano or
S(O2(C1l_4 alkyl) (such as S(O 2CH3). 25 In yet
anot her aspect the present invention provides a
compound of forrmula (1) wherein Ais absent or is
CH2CH2; Rl is S(O2(C1_4 alkyl) (such as S(O2CH3); R2
i's phenyl, halophenyl (such as 3-fluorophenyl,
3, 5-di fl uorophenyl or 3-chl oro-5-fl uorophenyl),
thi enyl or hal othienyl (such as 5-chlorothien-2-yl or
4-chlorothien-2-yl); R3 is hydrogen; R4 is
i mdazolyl, 1,2,4-triazolyl, 1,2, 4-oxadiazolyl,
tetrazolyl, pyrazolyl or 1,3-thiazolyl, said ring 30
bei ng optionally substituted by oxo, Cl1L 6 al kyl (such
as nmethyl or iso-propyl), Cl-2 alkyl(phenyl) {wherein
t he phenyl is optionally substituted by halo (such as
chloro or fluoro) or S(O2(Cl 4 alkyl) (such as
S(O 2CH3}, S(Cl 4 alkyl) (such as SCH3), S(C1.2
al kyl (phenyl)) WD 2004/099178 PCT/ SE2004/ 000697 8
(such as SCH2C6H5), NH2 or phenyl; said ring
optionally being fused to a benzene ring, said
benzene ring being optionally substituted by cyano or
S(O2(Cl_4 alkyl) (such as S(O)2CH3). The conpounds
listed in Table | illustrate the invention. In another
aspect the present invention provides each individua
compound recited in Table I. 5 WD 2004/ 099178
PCT/ SE2004/ 000697 9 v~ + -, INn Ikn Ornrn U N ON
H- " In~t InIf) In V7 InlInlIn In
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2004/ 099178 PCT/ SE2004/ 000897 12 The conpounds of the

I nvention can be prepared as shown in the processes on

a

D e ORbARs OF IRTRTerfiof T B¢ BRPREH of MIE AT BrobedtBfion pages
mad{eldsﬂabcmpwl and 2é¢loWVEDRAScemes 1 and 2 Ac is acetyl; Bu is butyl; LDA is

-tetrarreMﬁ/I et hyenedi am ne; and, Tf is
11thgqgrp]d; _gq;gogylamlde TMEDA is NN,N’,.N ’-tetramethylethyened1amme and, Tf is

triflate.)

A compound of the invention can be prepared by reductive amination of a compound

of formula (II) or (T1a):
R’

with a compound of formula (II):

in the presence of NaBH(OAc); (wherein Ac is C(O)CH3) and acetic acid, in a suitable
solvent (such as a Cy¢ aliphatic alcohol, for example ethanol) at room temperature (for
example 10-30°C).

Compounds of formula (ITI) can be prepared by removal of the protecting group (PG)
from a compound of formula (IV), for example where PG is benzyloxylcarbohyl or benzyl
removal may be effected by hydrogenation (for example hydrogen in the presence of
palladium on carbon catalyst); where PG is tert-butyloxycarbonyl removal may be effected by

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

PG—N@-R4 (V)

Compounds of formula (TVa) can be made by first reducing a compound of formula

(Va):



10

15

5 A conpound of the invention can be prepared by
reductive am nation of a conpound of forrmula (11) or

WO REIRTRL R3 R3 (I1) (Ila) R O R2 O w t hPEI/SE2004/000697
conpound of forrmula (111): 1N DA-R 4 (111) 10 in the
presence of NaBH(OQAc)3 (wherein Ac is C(O CH3) and
acetic acid, in a suitable solvent (such as a C1_6

al i phati cal N@r exanple ethan
t enper &8 (for exdhple 10- 30C) . npou dspﬁf
formula ( pa;gared by reno

G &,

protecting roup om a conpound”of fagrnul a (IVa)
(1v), for exa where PG is benzyl oxyl carhgnyl or
benzyl 15 re \éﬂl may be effected by hydfogenation
(for exanple h en in the presence of di um on
carbon catal yst )N where PG is tert-butyl oXygar bonyl
renmoval may be eééect ed by treatment with acid (such
as hydrochloric a¢id or trifluoroacetic aciBi PG N
ounds of formul a

can_be nmade by
TR S KR OB QFOTBRU ) Cigng e Prysence of
)~y NZ
trm%%r@/ﬁ?&%ﬂ@a&g %n?_c{ qgﬂe&&gﬁ}?{rﬁc %}%d &éﬂ%cﬁt{ en
CycAlcenlpgummef formuala¢Vapcanf ter preghred bpcoupkiapRlcémpound of formula
yclising in the presence of trimethylorthofornmte and
(Vigar a- t ol uenesuphoni ¢ aci d nonohydrate.) A conmpound of
formula (Va) can be prepared W coupling a conpound of
formula 5 (Vla): N 0O,

~

M LG (Vla)
wherein LG is a leaving group (such as fluorine), with a compound of formula (VII):

NH, v

A

)

PG
in the presence of a base. Compounds of formula (VIa) can be made by nitration of the
respective chloroheteroaryl or respective chloroheteroaryl N-oxide (followed by reduction to
remove the N-oxide); or by chlorination of an oxo-nitro-heteroaryl (such as 3-nitropyridin-4-
one).

Compounds of formula (IVb) can be prepared from a compound of formula (Vb) using

a “one-pot”, two-step procedure by first activating the amide with, for example, phosphorous
oxychloride in the presence of a base (such as pyridine) and reacting with an acyl hydrazide,
then by cyclising in the presence of an acid at elevated temperature (such as para-

toluenesuphonic acid in refluxing toluene).

R
)~o -
PG_N®_M PG—N@—N _L v
J



NO2 RMLG (Via) wherein LGis a |eaving group (such
as fluorine), with a conpound of fornmula (VII): NH2

W@ o978 A N | PG in the presence of a baseCT/SE2004/000697
Compounds of fornula (Vla) i¢an be nade by nitration of
the 10 respective chloroheteroaryl or respective

chl r ' reduct i Q

oo R BRI mls 0P fig b BB ot o SBHRL P Bt Fofmua (v by
reactionr With e adtitagsdaartydxylis tall oasitB-adaticgy Ehleide fth®pRYence of a

Compounds of fornula (1Vb) can be prepared froma
basgonpound of formula (Vb) using a "one-pot", two-step

P dbdRorhiili BV} KL BebilFs TKRR attiiatiye acior
5  comfound baSET{SAICV)and Bactifl Weth 29 'Fﬂhﬁcﬁﬁﬁyiaﬁﬂdﬂﬁ\é R@f(ﬁg)r}]ﬁﬂﬁz, then by

hydrazi de, then by cyclising in the presence o
cyckgqtign ander devataticmpatabraing slifableciolvent pwhas dioxan.
t ol uenesuphonic acid in refluxing toluene). R /' N

~0 PG N I VOOPG NI A H, N () N
200P(D98L7R E2004/(06p697 PG THNp & fr mul @yg)
(Vb) can\Pe prepa froma conpound 1)

by reaction with activated carboxylic acid or W th

' ' h . b
I N ——
foriaglai(Vay theg by Ekyddtiod oTfthedproduct so formed.

PG—N A =N PG—N A

10 (vVd)

Compounds of formula (IVe) and (IV£) can be prepared by reaction of a compound of
formula (Ve) with an alkyl hydrazine R’NHNH,. Compounds of formula (Ve) can be made by

condensation of a compound of formula (VIe) with an ester RC(O),R”’.

R
PG—N A \N’N\ pG_NW
Rl . N/N
S
RI

(tVe) (V)

Q O
PG—N A O
®_<_/< PG‘N®—/< (Vie)
(Ve) R
15 Compounds of formula (IVg) can be prepared by reaction of a compound of formula

(Vg) with a 1,3-di-ketone RC(O)CH,C(O)R".

R
H (Vo) S
PG-N A —N PG—N A —N_ v
' NH N R' ( Q)

2
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5 compound of formula (Vc) and reacting with an

N- hydr oxy-am di ne RC(NOH) NH2, then by cyclisation
wapaenIglevat ed tenperature in a suitabl e sol vRe/SE641000697

as dioxan. OO -N PG N DA1% (Vc) PGNA Il (Ivc) OH

N R Conpounds of fornmula (1Vvd) can be prepared by

addijt

By A1 P BE BB €M erp Y Yef of Kt pp B of formmte
(VIDpor (WS- NIA N (Ivd) N ~R 10 (Vd) Compounds of

fornula (Ne) and (IVf) can be prepared by reaction of

a conpound of f&nmula (Ve) with aR al kyl hydrazine

R NHNH2. Conpounds of forrmula (Ve)|can be nade by

condensation o <

ester RC(O 2R’ PG NI A PG N

(I1vf) O OPGN ' S

of formula (Ng) dan be pr red bylreaction ﬁga

compound of for Vo) th a1 i ket¥

RC(O)CHZC(O)FF{ R (Vd)G PG N A RPG- NNLBA- N, ~ NH2 N
R, (1Vg) WO 2004/099178 PCT/ SE2004/ 000697 15

with a compound of formula (III)

in the presence of a suitable base, such as potassium carbonate or triethylamine, in a suitable

solvent, such as acetonitrile or THF at room temperature (for example 10-30°C).

The starting materials for these preparative methods and Schemes are either
commercially available or can be prepared by literature methods, adapting literature methods
or by following or adapting Methods herein described.

In a further aspect the invention provides processes for preparing the compounds of
the invention. Many of the intermediates in thé processes are novel and these are provided as
further features of the invention.

The compounds of the invention have activity as pharmaceuticals, in particular as
modulators (such as agonists, partial agonists, inverse agonists or antagonists) of chemokine
receptor (especially CCRS) 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).

According to a further feature of the invention there is provided a compound of the

invention, or a pharmaceutically acceptable salt thereof or a solvate thereof, for use in a
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A conpound of the invention can be prepared by
al kyl ati on of a conpound of formula (VIII) or
W@ XMokhgd78 RL RL 66 VIII Villa R2 LG R2 LG W PEI/8E2004/000697
conpound of formula (I11) HWN AR4 (I11) 5 in the
presence of a suitable base, such as potassium
[ ' . i La ol vent. ..
mefRRPERR AN of  VERRYI A Rpinlal (Bofh bRy uBRPY T aypine
propkglapilse 10- 30C). The starting materials for these
preparative methods and Schenes are either _
confreeifig tg adyrherdeateresy thespressat inventinnettietsyis provided a method for
|+ I t had ting lite re t hods, .10 or
ol Ao TR oS QUORY [ABL PR E TR 05 10, ol
bloadéddiRel, s@sPRGhart, ienéddVeTRtitIPRedMnON %ﬁh@oﬁ%ﬁﬁ&e&inﬁﬁfsteﬂng to
_greparl ng the conpounds of the invention. ny of the
said priglaheel eiectiyeiamouneofn earmwied ofithe presert inserdionhese ar e
rovided.as further features of the invention. The
R A S TR
pharhBsR4Krt ¢dlefisionh Qlls@ BEdvided iR usRDf lt%ofﬁ‘ﬂgﬁ'ﬁ@&ﬂzlé iI{V‘rEH&(;h, ora

as agoni sts, partial agonists, Inverse agonists o

pheamperytinglt arepthble salirtieravé or a ealegt threréf sgpecinadityméxTRSpecially a

ctivit and nay be used in the treatnent of o
et e Cep A AL RSP Ft (iSSHiPR oF STaE) gisease, psoriasis or
he BRIP4 ' | iti i i i
e e e R i), MRospirptony dsoase i, for exarpe,
COP¥), esthined swth asrbaorshizd,dllecgigrig@insic oextiinsis oiedusamgdhma, particularly
Acquired | rrmmode{oi ciency Syndrome (AIDS)). 20 The.
chraRif O IYAETa5F 23tha §Hos sXARPIF fafe ATthmA Ok RisW aysdlyperregpqngiveness) } or
| DA AES, SR s USRS g o,
hypetieaplforhinitig rleintfs puvdbnte, thinitiddcqare viinitisaledifamentosa; membranous
, i,nf,ec{i on by viruses (such as HV), the treatnent of
rhifjifiy weludgig Goupaps,firmous eppssudemembprnaarhiniés o ssvafinlons phinitis;

oS0 i o SEOMDE Tl USRI SBH i s
partidudariynasetimha omnrhitigsle i s provi ded a conmpound of the

i nvention, or a pharmaceutically acceptable salt
t heP@apihsr aspeeidhe present fsicaen progides g usp ofa w@npound of the

il’lV&lQi%ﬁ,/ (Qrgag}}h%%nggﬁ{l§5%/o§:éépqgoq9 ga7lt thereof or a solvate thereof, in the

manufacture of a medicament for use in therapy (for example modulating chemokine receptor

activity (especially CCRS5 receptor activity (especially rheumatoid arthritis)) in a warm
blooded animal, such as man).

The invention also provides a compound of the invention, or a pharmaceutically
acceptable salt thereof or a solvate thereof, for use as a medicament, especially a medicament
for the treatment of rheumatoid arthritis.

In another aspect the present invention provides the use of a compound of the
invention, or a pharmaceutically acceptable salt thereof or a solvate thereof, in the
manufacture of a medicament for use in therapy (for example modulating chemokine receptor
activity (especially CCRS5 receptor activity (especially rheumatoid arthritis)) in a warm

blooded animal, such as man).
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16 met hod of treatnent of a warm bl ooded ani mal (such
as man) by therapy (including prophylaxis). According

wao eooa/09urg her feature of the present inventi onPCTIRE®04/6)0697
provided a nethod for nodaVating chenoki ne receptor
activity (especially CCR5 receptor activi ty) i n a warm

5Db
2 A0l b 4520 T kB NGB Bl BBy, o
phamacaltically ficéstable ¥alt &i¥edoftin Ghe ﬁaﬁtﬁfﬁ&ﬁﬂﬂ&f a%edﬁﬁnent for use in the

present invention, or a pharmaceutically acceptable
treagment afher eof or a sol vate thereof. The present

o RS SEAR B S
hﬁfﬁﬁryQﬁsa%s&@Gmﬁ(shmﬁﬁeﬁeve@i%lé‘cm CAMRR {such as bronchial,

%?;CI ally a 10 nedicament for the treat ment
glpl Jamnsme pelengior dngepthma parjicdady ah;temcmmnvmate asthma (for

a%)iaﬂ? Gfe Pégt gst}?rﬁgrg{)%\g%ygjvg%?%gégg“e ess}Be nggxtﬁlg]:ggﬂéuch as eosinophilic
GedBRehiast; Bﬁﬁe{alﬁzi’gib ADpRic Rt Adr- ch?éxil@fh@ﬁlﬁls 1ﬂcﬂ1<fnl(1%]r?n'uﬁt1s caseosa,

extrinsic or dust asthrra particul ar roni c
i lmertefr;émcerhastlhrrhln(tfsq:rurelxmapﬂhmltlaslecaamtIhnﬁnmw@bﬁmmwsa-
@:i)-res 3| ven %ﬁ%{ rgf)nltls { acute,
ffQu 1?18& HiC uq§ OppuS H1ibrinous or bssudprembsanous rhinitis or
[ n
B T e S—
niadtitgreercosibais; faenmbr slvogand rdiatad tissasesyalasud ipdlyposis; fibroid lung or
oupgus, fibrinous or. pseudonenbranous rhinitis or

cr
Sepe l‘b{%er?tﬁi%P?"r‘gnomé’easonal rhinitis includi ng
2 r(%bﬂé Eﬂcﬁjoﬂﬁg {ﬁ%ludﬁﬁ%&urﬁ& G Tt {[R)ﬁ.‘? U]Ecmnm& e s dnegative

I S partl y ast Irma or N ano
mpedylomﬂ&opmhﬂse (Bllch ay arkylosingepondyles, pdoeiatis ertigttistor Reiter’s

acgrrpo%ng of the 20 _jnvention, or a pharnmaceutically
3625 aBPRceL 8 iseasgeSiogFensy syadinme ot systemig shirosisin the

f o LN therap
) P o RS LB b Bl bt
(mmuiea,l Sejor@ic ﬂeﬂwmrmﬁén Wliahys, Pﬁ&ﬁﬁlﬁg@d lbMIlous Phemphlgus
rheumat oi d arthrltls)) in a warm bl ooded ani mal, such

idermelysiriulionss aiqasia, ansieslegnay vawslitideseaybemas, ctanéras
1d3BbLiAT:, i RRBLARGRYE G9einl &3 GRESRIAD! & Sal L

ere or a sol'va % medi canent ,

4) ngmméétmamrmm@ame TdIﬁseaQ‘eOproEﬁﬁs lebSAGPEAE g Rtro-enteritis,
rheumatoid arthritis. |n another aspect the present

TRRAERRYIQSHS: AW &j@geqse}eﬂ@pw\@rcoatmrmdun bowﬂ dibease or food-related
ce | e salt
A e G BB URARA o SO Sl g o

reegdmgfrent for use in therapy (for exan‘pl e nodul ati ng
chenoki ne receptor 30 activity (especially CCR5
%) r(éélesltaétrreﬁémwua@yte (ead ghionigl followingufratesamplar trimsplangyipn of kidney,

hear%, lv%r,mung, bone marrow, skin or cornea; or chronic graft versus host disease;
and/or

(6) (other tissues 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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bl ooded ani mal, such as man). WO 2004/ 099178
PCT/ SE2004/ 000697 17 The invention further provides
wo bw40g790f a conpound of the invention, or a PCT/SE2004/000697
pharmaceutically acceptabl d8salt thereof, in the
manuf acture of a nedi canent for use in the treatnent
in @Warnf blooiéd enifB RhEPAOhYn.t ract) obstructive di seases
of airways including: chronic obstructive 5 pul nonary

di s&hepresaOiDienfign ithes piavides emssthékof3eRBhE azgemokine mediated
al | intrinsic, extrinsic or

. {such br onchi er gi.c, )
isgyRE S B AR HChRE e ifegns tais) M hine Plsodechammeh such s
£.f Which 838 i | -
e e OB B @AL T Ml IS0 of g ggetment an effective
ameiws iofieghinpbend bff theixtviehtisd, 'or aghirenacalticalghecepaibleafftitbereof or -
lrhi@)i&ti§ or chronic rhinitirs including rhinitis .
SOIYARUGERT.  hypertrophic rhinitis, rhinitis purul enta, |
r hipi dis 1§ ' i Mt s: opdi ca sa; 10.
oy 2 e e p S e B GO bR e oy aecgptable sl
therps LowirenbthareofiSor this thdriyfeutit tresteteat of OWarm Biddibd Snimal, such as
seasonal rhinitis including rhinitis nervosa (hay
mag,dy grijicyler iedulaing chemoking rereptosfercasatipts €CRBaemptorksactivity, said
. [ . shasal. | yposi.s; fibroid
g e R R Ry R e el stice as
phaamatep¢calicempagitibn.i des i ncl udi ng rheumatic, infectious,
aut oi mune, seronegative 15 spondyl oarthropathies
( sukisrefercain appiber #gees shmprghint inyenpisopioaides a phammactutical
Rej o ' Beh . s. di sease, Sjogren's
conffostioh et Poorla N RR EoimpP UGS S S5TG Bf A PheGguly scceptable
salt pisepedfas iaSolvateRée o H@EIR inblelienH O AS id)
.ot her _eczmat ous gg?nitih%s,K?@borrh%%??%&%%$%%f?$%§?ﬂe
adjyviapty diugnt eneyTiePHa mfhithersispent tHequeseRhimvpitiagusovides a process for the
-Epi.der Msi s bul.l os urticaria, .angi oder nas, )
prep Rl R dF RS o Bl St KR 58 R hpert wish
hattvebticlly At@RedlCaBiRat, AiREnRk CPRbAHAGE M dh 3
d gast r oi r};t esti nal c?r act) 1Co%t?bi‘%zgl:?:l{i‘i fsgggéef{aﬂgragic%l}e?ﬂmsd%ﬁ
admegigiratiophiheiphageasenticab nompposition wilhpefeoahly oomprise@FHSRN.05 to 99 %w
[ se,. uykcerativ [iti jrrjtable bowel disease
(er SRR Gei D R ProfFroBBiroin U 1l Gve il Mo refeenia fom 0.10 o
70 %w0and dven Mbre bfePdralbly 3+ 6. 101 oG, 0d &
_eczema) ; n25 r% g) (r,%\l ?ogr af tlmrtgjggg’t;\ig ’o%f;alaggéu{ng%gg%lt’ all percentages by
weight being dasas] dnoiah gompesitiexanpl e, transpl antati on of

ki h Liver, | .bone r ki
cor NGRS TG O i BT A b i red bstandard

manh&)fof MelBieald SRR hat E%@scire?)rtg ’Sﬁ:eét!? %r@ﬁr'nﬁleq;ystgglscgl’ (such as to

mul t |£I e sclerosis, atherosc
the lung and/o

r 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
solutibns 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.
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15

Acqui red | munodefici ency Syndronme (AIDS), Lupus
di sorders (such as |upus 30 erythenmatosus or systemc
wo opusI917er yt hemat osus, Hashi nobt o' s thyroi di tiBCT/SE2004/000697
nmyast henia gravis, type | 18l abetes, nephrotic
syndrone, eosinophilia fascitis, hyper IgE syndr one,
| eprosHb '
di Sonme ,ﬂ{‘%gz ary gﬁﬁgﬁﬁkﬁﬁﬂgggﬁ%ﬁﬁ t}%ehﬁ(lé f&ﬁtlfl)ne su.ltable for
intrpvgnons, subcutarsonsler mtrafmutdvarigestisual cycl e; V\D
200§a&?9178 PCT/ SE2004/ 000697 18 in a warm bl ooded
ani PAGRIHAKIERRNG, fohexammie @ntiniraurants, sebcutanepisror intramuscular

[ 1 ne nedi ate
dosk. gggg&ggaﬁﬁw%%g%f{t éaédrﬂ%)e%g Qggemz;tll%gl t&x]egzgggé)gO 1mgkg™ to
ZOrﬁglégf e)f this igvenelom thd aﬁﬂp(fi;ltﬁﬁhl B g adinigbteded 1 6P (imel b&hday The
conprises admnistering to a manmal in need of such

mtf@Yf‘é’QtlﬁéHPC‘vﬁ%ﬂe@ﬂff adt intramgscatas dase ey he gbiep bymebans of hiolus
ically acce

45 s ARG 5GSBS 8 tuion v

perfo@mp oy Mierhhib/elyB4eR bhdht wall r&e%@rdm%%'d%éé Wich is
acceptable salt thereof or solvate théreof, for |}]

appm@mafﬁbmquevademém the releily parantaeal doss, d@d@dlmmtmlbplngladhumstered 1to
in particular nodul ati ng chenoki ne receptor
4tu?‘f§“ oF cﬂ’lé{rrpl e CCR5 receptor) activity, said 10

| NgTIRMioB B irgSilINR A epYesb i ﬁia%ﬁaéeﬂh@zﬁ%ﬁ%@%ﬁns%oﬁ%mng the

standard pharnaceutical practice as a phariaceutica
Coﬂmnp@ of theomvenmm,rcefacpfennzrceam:alllyemcmm@ salt therepf @sesdllvent thereof

(e B G oot REPHoRDUA IR Topoans:

a) phar maceutl cally accept able salt thereof or a solvate
thereof (active ingredient), and a pharnaceutically

Tabltdept abl e 15 adj uvant, di [ westtablee carrier. In a

furt-her—aspect—thepresent [invention provides a

U CrreT

I’EJFQ%‘QQ% for the prepar at i orl()%f sai d conp05|t| on whi ch

Lact | ST X My actTve Tyt rert—w Ln_a
“DRar rmIEZlgutl cally acceptabl ¢ IZ%;J uvant, diluent or

Cro§S@fhél®fse sb@Rgndi ng on the imgde of adm nistration, the

pharmaceutical conpositionjwill preferably conprise
POI}fVﬂIQﬂP)GHﬂEIOtl@ 99 9w (per cést by weight), nore
pr-eferabl-y—+om-6-—05-+0—80{ Yw—stiH-—-—nore preferably

Ma, ‘I’FBIHF’O“T)@&UPO 20 70 %, and|@&Wen nore preferably from

0. 1010 50 %w, of active Tngredient; —att——percentages
by wei ght being based on total conpositi on. The

(b) phar maceuti cal conpositions of this invention may be
admnistered in standard panner for the djisease

m]f%ﬂditior) that it is desir brhgftablet eat, for exanpl e by
CorfBRATX or ol - rectal or parballeral admm stration For
LactoSEPL Eur. 229

Croscarmellose sodium 12.0

Polyvinylpyrrolidone 6

Magnesium stearate 3.0




25 purposes the conpounds of this invention may be

formul ated by neans known in the art into the form
w@bqo4hem7exanpl e, aerosols, dry powder fornul aPCDRE2004/000697

tabl ets, capsul es, syrups, 20powders, granules, aqueous

or oily solutions or suspensions, (lipid) emulsions,
(Qdispersible powders, suppositories, ointnents,

creans, drops and sterile injectable aqueous or oily
Talslel Wt i ons or suspensions. 30mévtsblétt abl e phar maceuti cal

ntilon is one suitahle for oral

Compaind Bt ration in unit dosa
Lacloss Bk d ve i ngredient. WO
CrosearmeReSa/diiy©¥ 7 19 Tn anol%ﬁer aspect a
phar maceut i cal _conposition |of the invention is one

Polguinypbtrelid@te i ntravenous, [sudcutaneous or
L intramuscula

r-injection Edch patient may receive, for
Magnesitgh steagte | nt r avenous, subk@t aneous or intranuscul ar

dose—of 10 0ingkg—1—to1606ngkg—t—of—the—conpount;

preferably in the range of 0.lnmgkg 1 to 5 20ngkg-1 of
(dthis invention, the conposition being adm nistered 1

to 4 tines per day. The jntravenous, subcutaneous and

Capspier anuscul ar dose nmay be dimghagsylereans of a bol us

e lntr
e—1

Lnl.act i Aan Altaoarnat i valy t
) llJ ol 1T UITT.,. ru uvoeTri rraacT V\II] L

Cogpywi ¥y continuous infusigni®ver a period of tine.

At (T vely eactr patTentjwLi—Tecerve—adat+yorat
Lad‘é}%stse?h%rth IS approxinmat el ;quui valent to the daily
Crdadrelisscadodfigse, the conpodifigpon being adm nistered I

to 10 4 times per day. The followng illustrate
Magargsiuas stetrate ve phar maceut i dal.0 dosage forms contai ni ng

t-he—ecoenpound—oef—the— oF—a—phar-raceutically
acceptable salt thereof or a solvent thereof
5 (e)(her eafter Conmpound X), for therapeutic or

nuvuantli An
v eoerrTu T orT,

crre T

Tabl et |

prophyl acti ¢ use i n hunmans:

(a) g/ t abl et

Injgcaopdund X 100 Lactose Ph.
sodium 12 0O

E80 mglhP) Croscarnel | ose

Dnlyvinylpyrrrlidnnp 6

Magnesi um

ComperdaXe 3.0 15

5.0% w/v

to 100%

Isotonic aqueous solution

Buffers, pharmaceutically—abceptable 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.

10 The above formulations mayA be obtained by conventional procedures well known in
the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for
example to provide a coating of cellulose acetate phthalate.

The invention further relates to combination therapies or compositions wherein a
compound of the invention, or a pharmaceutically acceptable salt, solvate or a solvate of a

15 salt thereof, or a pharmaceutical composition comprising a compound of the invention, or a
pharmaceutically acceptable salt, solvate or a solvate of a salt thereof, is administered
concurrently (possibly in the same composition) or sequentially with an agent for the

treatment of any one of the above disease states.
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(b) Tablet Il ng/table t Conpound X 50 Lact ose
Ph. Eur. 229 Croscarnellose sodium 12.0

weoioyeays pyrrol i done 6 Magnesi um st earate 3. PCEAEE2004/000697
2004/ 099178 PCT/ SE2004/ 000897 20 (c) Tablet IH ng
/tablet Conpound X 1.0 Lactose Ph.Eur. 92

O ogCpiriRilhiOss (BOdbatet: & thgﬁiﬂémrﬂatbﬁydliegééSQf}aﬁna%oig arthritis,

Magnesi um stearate 1.0 (d) Capsule / capsu
psatigsig.onflammatagy bawebdiseapt. GOPD, 386na md)aiteagmeﬂuhma compound of the
aratelO 5 (e) Injection I

1nv§gt9(|m u(]rgrh_ OOC o@%ﬁﬁgﬁl ums %1 infpibitor| (sphesaa 284 monoclonal antibody

t cept abl .
ATl SRl TSRO
moficyledbuchgls Brbredked)), £hd1asdctior COXT /QGORD RUBIHOS (sHblF E!s piroxicam

as. hydroxy-propyl f3- cyclodextrin my be used to aid
or 1glPHRIRGA RIAPIOR apifbsugh 6¥ éapr@xm flabipsefen.fayorsefenbitesdprefdn or

1buB%fé:ho ﬂ‘f@rﬁ%a‘?@?&chpar AR 228 domet\ﬁgcm sulindac or apazone; a

pyrazolone such as phenylbutazone; or a salicylate such as aspirin), a COX-2 inhibitor (such
as meloxicam, celecoxib, rofecoxib, valdecoxib or etoricoxib) low dose methotrexate,
lefunomide; ciclesonide; hydroxychloroquine, d-penicillamine or auranofin, or parenteral or
oral gold.

The present invention still further relates to the combination of a compound of the
invention together with: '

e aleukotriene biosynthesis inhibitor, a 5-lipoxygenase (5-L.O) inhibitor or a 5-
lipoxygenase activating protein (FLAP) antagonist, such as zileuton, ABT-761,
fenleuton, tepoxalin, Abbott-79175, Abbott-85761, an N -(5-substituted)-thiophene-2-
alkylsulfonamide, a 2,6-di-tert-butylphenol hydrazones, a methoxytetrahydropyran
such as Zeneca ZD-2138, SB-210661, a pyridinyl-subs_tituted 2-cyanonaphthalene
compound such as 1.-739,010; a 2-cyanoquinoline compound such as L—746,53d; an
indole or quinoline compound such as MK-591, MK-886 or BAY x 1005;

e areceptor antagonist for a leukotriene LTB.sub4., LTC.sub4., LTD.sub4. or LTE.sub4.
selected from the group consisting of a phenothiazin-3-one such as 1.-651,392; an
amidino compound such as CGS-25019c; a benzoxalamine such as ontazolast; a
benzenecarboximidamide such as BIIL 284/260; or a compound such as zafirlukast,
ablukast, montelukast, pranlukast, verlukast (MK-679), RG-12525, Ro-245913,
iralukast (CGP 45715A) or BAY x 7195;

e a PDE4 inhibitor including an inhibitor of the isoform PDE4D;

 an antihistaminic H.subl. receptor antagonist such as cetirizine, loratadine,
desloratadine, fexofenadine, astemizole, azelastine or chlorpheniramine;

e a gastroprotective H.sub2. receptor antagonist;

* ano.subl.- and o.sub2.-adrenoceptor agonist vasoconstrictor sympathomimetic agent,

such as propylhexedrine, phenylephrine, phenylpropanolamine, pseudoephedrine,
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the pharmaceutical art. The tablets (a)-(c) may be
enteric coated by conventional neans, for exanple to

w@eanviogla7e coati ng of cellul ose acetate phthal BEESEDE000697

invention further relates 2% conbi nati on therapies or
conpositions wherein a conpound of the invention, or

a PhaghaEsl Bl tHya/lchoride COFhRelz81i8dhjdrodRby @ &tQhydozoline

solvate of a’ 15 salt thereof, or” a pharnmaceuti cal

c onpykoahlendes sylomietizalnahyssoghdendt afetliyheorepinepitrine hydmoehloride;

a pharnaceyti cal I%/ acceptable salf, solvate or a )

Lol Fhtiichplineraigag I%tﬁé?fég?l,l’f%t@l’ Mgy tiogropium bromide, oxitropium
CONGUKS ' j.n: the sane conposition) or
seque%{l@éﬁ%ﬂﬁwﬁ%&r\?&gggﬁ%&for the treatnment of any

enea Pfsub hetoghoutet. dieaocptdtagbsist suda2RRAHRAGAAS, isoproterenol,
PCT/ SE2004/ 000697 21 In particular, for the treatnent

of ispRreRHmeastheel sathusaag eformpteretasabingtesnl t thrbutdlige, orciprenaline,

iasis, i t bowe| di . COPD, ..ast.h .
P AR sl TRl oforl B b iy Bin® TTifE MPiine and
be gnibpiaEnsMsbiium ctbnoglybatd; di A BiischiHie Qeéﬁtcﬁ\gm, M2, and M3)
e

anti - TNF_nonocl onal antirbody (such as Reni cade,
CDPgaPnEfid D. sub2. E. sub7.), or a TNF receptor

i mmunogl.obulin 5 | ecul e ( as Enbrel.reg.)), a
ﬁp,nqns}é?%@t'l r@&@%"?“&ﬁﬁ-%f#ﬁ'ﬁ? BIPEHS (such as :

RIi IOX; - ' r e S :

1 610 g L0 SO BRI SR raisn,
| bupeddisnione fineisalidd, eriandholase artanidsyibeclamethasone dipropionate,

i ndonet haci n, .sulindac,  or apazone; a pyrazolone suc
as Pilesmdrafintensanc propipnats qr sygragtasosa dioals; aspirin), a

-2 1ahi bito u S | oxi cel ecoxi b, .
R R L

netdiof gefatiab e orkgletiniloHudie as €dllkbEsR8I1 ¢RIMP-1), collagenase-2 (MMP-
hydr oxychl oroqui ne, d-penicillamne or auranofin, or
par@nt@lagenase-3 (YEP-1§0) strontelising t EAEE-3), stremelysin-2 (VIMP-10), and

fur ﬁ%g heH ﬁm' nation of a conmpound of

thesgaﬁ?l esnr{'?&.n %‘3&* e i 1 h’. ~a leukotriene

bi osypahe®t 8f EHXMdRidcHEceforTuh RIS RAEERISCERL, CCR2A, CCR2B,
inhibitor or a 5- 15 |ipoxygenase activating protein

( FLARR3 4 BE0HCB D, CERONCER7ZCCREt GARIABTRI62nd CCR11 (for the C-C

fernd euto 0 LN, tt- 5, tt-85761, . an_ .

v (aFGBLCRPIRERY, GRtd XY i CREB T nrde S T tamity) ana
2, Eerlich eid ity pbeRgliyhydr azones, a

met hoxyt et rahydr opyran “~such as Zeneca ZD- 2138,
&B-a21B&6forosis pyert duchyds widxsfend, draldxiZerzy Becfoaitbieha! festgnax;
conpound such as L-739,010; a 2-cyanoquinoline

& oA BRI sEPressant agary sudpas Bi-500 orapaaysie cyelosparing! 4zathioprine

co Qki% .as MK-591, MK-886 or BAY x 1005; a
re(r:ggp or tge%%ttaégoni st for a |l eukotriene LTB. sub4.,

L TG @uipbund bddRuisit e tréttmbrdforsAY and/or HIV infection for example: an
agent which prevents or inhibits the viral protein gp120 from engaging host cell CD4
{such as soluble CD4 (recombinant); an anti-CD4 antibody (or modified / recombinant
antibody) for example PRO542; an anti-group120 antibody (or modified / recombinant
antibody); or another agent which interferes with the binding of group120 to CD4 for
example BMS806}; an agent which prevents binding to a chemokine receptor, other
than CCRS5, used by the HIV virus {such as a CXCR4 agonist or antagonist or an anti-
CXCR4 antibody}; a compound which interferes in the fusion between the HIV viral
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sel ected fromthe group consisting of a

phenot hi azi n- 3-one such as L-651,392; an am dino
weeovpod such as CGS-25019c; a benzoxal am ne BCIRE284/000697

ontazol ast; a benzenecarb@ki m dam de such as BIIL

284/ 260; or a conpound such as zafirl ukast, 25 ‘

abl eiasdpe amantell wkashrand{suoh Y& a6 bnti-¥ &I ub YK 38 tibédVKe BT Drtide (T-

RG 12525, Ro- 245913, iral ukast Coc: 4?715A)1 o) eiviride (1-20)

7196¢ T-134PbEa inkihiterl ofdpCiSAeN@Isadnawnias KINH0OD { such as he anti-DC-

i SO PDE4AD; an_apti hi LniG . H . subl. receptor

ant gg‘%‘ﬂ}a@t%%@c% aBén}BE’tt?rrqtj#(g'g,Ia %‘33185!};r?él,udeOSl%e/mmleOtide

deshoflghrdenSse daxnobeRafindbior 38rhABlS: | irapi

chl or pﬁéerji ram'ene; %O a gasotrﬁogr oté@iei%%%aglgg%.zﬁ’ I%Rllrap e,

r ecéigenosimeniddhormilcitapineddd @), stavhidine édT), lamivadine (3TC), abacavir, -

0

a. subp2. -.adrenocept or agonj st vasoconstri ctor
B T ERoE VR e AR ElG oh 556 Do pb Hisgpdl femarate) ) a non-

By Rt

hy defaeindnar j alproteaxy mbitdwol{ forexygdleotitthevir d8dinavir, saquinavir (for
tetrah (flrozlgl ine hydrochl oride, xylonetazoline

hy df P e Rase ot Ry masHalp sHBphelfiRey intfer examply asdie base or as
an j Ng! i . el .um, brom de

o GRS S 0 PR o

or dubprereze) Ney ritbnuelediddesidtidctasetifhinbitor {for example hydroxyurea}; or an
f3. sub4. - adrenocept or agoni st such as netaproterenol,

i sopItERERVaRb( for exapple ematiciabined] @ut er ol , sal but anol |

for | | peterol,. terbutaline, orciprenaline,

i t 4 %ngrtlo tfﬁ%@%u&g étg%r}t f?ﬁ t?xB Eﬁegﬁn&n? o%?s?%f()artgntw, or example a non-
metdwrbraNiRARRG A6 UGERIhtREARBYNE ARS's AEh as piroxicam or

am nophyl I'i ne; sodi um cronogl ycate; or a nuscarinic

r eclplofmag,MipropRnicagtl VBl as amraxron flebiprdfen, fewoprofen, ketoprofen or
i nsulinzlik rowh factor. type L. (1 G-1) mnetic; an
gy SRR e € hbfaraFBGimcanatbamte S or Spazone, o

ef f18eilorsebh ASpHRNGBAISORE a saltyBHO &P REpirin, 4 COX-2 inhibitor
fluni solide, triancinolone acetonide, bec ometahasone

di pushrberdecxib, aldesmih, defecdibior etasioomeb panomiatpesit eordntra-articular
nonet asone.furoate; an.inhibitor, of, trix )

et ?rla%f.%:lheag gé:ot'tmggﬂmg Bﬁﬁh}ﬁigu@n&qcﬁﬁ%\ggél? Hyal&an Or Synvisc, or a
CO|PE%@@§ﬁ@ranl;%oﬂ[st.a gel ati nase or aggrecanase; such

as col | agenase-1 (MW-1), collagenase-2 (M- 8),

c ol Thequergg eingertiumtillFthatrelates ity tervoinb{idiiBa 3 a compound of the
. stronel ysin-2 (. -10),. and  stronelysin-3 (MW-11) or
invghipR Togetier Widholif A pions inBionting PSR vetEeR PP AT)
antaBBiSt; &%) SrkerldeicieonVefieR enti R BCE) inhibitor; (iv) an IMPDH inhibitor:

(v) an adhesion molecule inhibitor including a VLA-4 antagonist; (vi) a cathepsin; (vii) a

MAP kinase inhibitor; (viii) a glucose-6 phosphate dehydrogenase inhibitor; (ix) a kinin-
B.subl. - and B.sub2. -receptor antagonist; (x) an anti-gout agent, e.g., colchicine; (xi) a
xanthine oxidase inhibitor, e.g., allopurinol; (xii) an uricosuric agent, e.g., probenecid,
sulfinpyrazone or benzbromarone; (xiii) a growth hormone secretagogue; (xiv) a transforming
growth factor (TGFp); (xv) a platelet-derived growth factor (PDGF); (xvi) a fibroblast growth
factor, e.g., basic fibroblast growth factor (bFGF); (xvii) a granulocyte macrophage colony
stimulating factor (GM-CSF); (xviii) a capsaicin cream; (xix) a Tachykinin NK.subl. and

NK.sub3. receptor antagonist selected from the group consisting of NKP-608C; SB-233412
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CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCR10 and

CCR1 1 (for the CGC 20 family); CXCRL, CXCR2, CXCR3,
wWEXOR9HEm] CXCR5 (for the CX-C famly) and OXSIZ&R2004000697

the CGX3-C famly; an ost@éporosis agent, such as

rol oxi fene, drol oxifene, |asofoxifene or fosomax; an

(talhSMPORUAPUE$E 0L ) APQRN a3 YSHLASHs E{ﬁ'ﬁé@@frog}a@?%ﬂbgnsisting of UT-

cycl ospori ne, ‘azathioprine or methotrex

77 aitpoL089216& ) TNRacbevertignémmie iahibAdIIP AR, 0lxidhaY induced nitric
infection for exangl e: an_agent which prevents or
oxiflg,snphase inthitari(iNPS ) oo {iliy) HPEED2ttrastantregepiprbomolsgous molecule

cel sych a | ubl e . (reconbi nant); an

eXpé%StSde- %Hg%;ﬂ%gadéﬁ?gg &P Fed / reconmbi nant
ant rwﬁwénﬁ&lrwﬁu@mb@ﬂm&éa%m BNbwi RMAYRRing Examples in
anti body (or nodified / reconbi nant antibody); ~or

whighotiess stadgsihntherwiissh i nterferes with the binding of
.. group 120 to, CH4 for 30_exanpl e BMS806}; an agent
) GRPERNEFSE R ERGR ABFHE CUOH FanRRGrHIoTs SieehtBred BitfiéFoom or
ambiB@Ne rurt SR 1% b BenddiNu ik B é@ggég 41%3%% XCR4

agoni st or antagoni st or an anti - ody}; a

(ii) ocgapsothticng eferd diiel éver ashydrous heaghsimuliekey\@epotaién of solvent
H V viral WO 2004/099178 PCT/ SE2004/ 000697 23

WA O UsHg ad oty BYaperaRTamder redyged pagssirg (BPR-0QM Baspals; 4.5-30

' : ikt (de20) or T-1249}; an
mmﬁ%ﬁf‘g%g?ﬂo te%@g‘g%gt gooé@‘%bvm as CD209) {such as an
(iii)ashkdmAMograPhydlast dthadiseatated imeaii fish @hrogfatddeapbly@N silica gel; thin
bi ndi n%}; a nucl eosi de/ nucl eoti de anal ogue reverse
layqr chrosrdpararly (TG BYassarrjetout en sitigt gelzilaes vdierrea (BT Elut” column

. L1 appr; ' i.n dl zal.ci t.ahi ne dC . :
s N AP e PRS0, Rk 4 St s
the Silic BEiOE QWhthinkd @f a 6¥RANTiHoshld @@fhrgb a8&spoft8d by a porous disc,

di soproxi|l fumarate)}; a non- nucleoside reverse

obtgipethisempfasisa, Hatbop Cityr Cqlifprnia, di&hphder tleamanagpiMega Bond Elut SI”.

[ avi r di.ng favitenz}: ot ease i nhibitor .{for
W PR SR A i en o SR SFRES p PORRE OBt e
bengéhebul BRorl@8Ed horPEnd¥BSPEIRbSaBBY Frbm M@lrAdtANI Sorbéf Technology Ltd.,
exanpl e as free base or as 10 nesylate salt),

1st Hapice Ratfryn Indagsiah Btate, &strad Myanchy Hengdeds Mid &iphergas, UK. Where
wa L - | phate. sal t).}: I bonucl eot i

AR BRG e  BYbRS3Lbs RlyRER SAGE
amiAcEthyl RinkiQY Eél@kty{eﬁl@ resBX SHYRINEd O A@oﬁ@.ﬁ"ﬁ%ﬁﬁ?@%}gs B., 887 Industrial

exi sting therapeutic agent for the treatnen
Roagdsbuitedpt $ani Cardos, Celifosia$s. a non- st eroi dal

o 3 e TR S PS FE  S B a e gven o
illusdan6R%ely; flubiprofen, fenoprofen, ketoprofen or

(v) yields, when given, are for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more material was
required;

(vi) when given, '"H NMR data is quoted and is in the form of delta values for major
diagnostic protons, given in parts per million (ppm) relative to tetramethylsilane (TMS) as an
internal standard, determined at 300 MHz using perdeuterio DMSO (CDsSOCD3) as the
solvent unless otherwise stated; coupling constants (J) are given in Hz;

(vii) chemical symbols have their usual meanings; SI units and symbols are used;
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I buprofen, a fenamate such as nefenam c acid,
i ndonet haci n, sulindac or apazone, a pyrazol one such
w@sooploenysd but azone, a salicylate such as aspi rPeC/SE2004/000697
COX-2 inhibitor such as cébecoxi b, val decoxi b,
rof ecoxi b or etoricoxib, an anal gesic or
(vilindol Pen@Edtios Akefiver REFRRMNIFHBY vBRunk;COrti costeroid or a
_hyaluronic acid such as hyal gan or 'synvisc, or a 20
(ix PR spectep(dB) wateagnmwithtan cltvtropreesmniof i70¢R0trb® Molsd inlthe chemical

. furth | ates to the conmbi nation of a conpound of.
o R ik e e 0 e B o v
1 abi b iy ran : . o PAF) . .
T b sk 0 0 i AP BB o e
ind{da@Hhe pafenbintoy gre (dpoytedrant MBIsS bthbivikd Qbted tevthaddfon quoted is the
adhesi on nol ecul ¢ inhibitor including a VLA-4
posiiegeatiieR - Mgt a cat hepsin; (vii) a 25 MAP ki nase

RS BRE BR P AR Vit

XL-sempiptnd Wenés GMID3000 fuxds spBetitidierd OtHe 1aYE8thpridGvater symmetry
colchicine, (xi) a xanthine oxidase inhibitor, e.g.,
4.6530 ephimp i3, with pinyicens partidosies.i Eheafuents werey A, water with 0.05%

forlg%cgﬁﬁﬁﬁdél?%ﬁgoﬁlé@ier\gﬁgg@g%o:fo?%;ab%& g’f]?oe?aﬁgt} %;F %({Ié ivJezlt gom 95% A
to FvoBtih 6fmaeias. WKdré SdicaedMbniBatiinal & &fe‘cﬁé@%&%‘?&t&ﬁ@% tES); where

factor (PDGF); (xvi) a fibroblast growth 30 facto
valgesdor mfzaare givenbgasistadlytondy ions whichgndicaté iteGrarent (xask ke raported, and

I rophage col an stinulating factar
iSRS R RRESPLRS el UL ACLOR 3685
(xi) EBE botehAinds UK ek alnpl @ thd NikhsbRere maHER LGN grg RENE Alme
selected fromthe group consisting of NKP- 66 ;
ProgiRupizan ¥elvyyed CbanisenDF@lparhiSa 0640 606 9ahd, 24
(talnetant),, and .D-4418; (xx) an el astase inhibitors
(Xnggjleécgﬁ%‘ﬁm\gragmetv OB FIHSebnsi sting of UT- 77 and
ZDORB (xxi) a TNGRuGARVIEHANY enzyne inhi bitor
(TAC@; (xxii) an induced nitric oxide synthase
i nHPMIEt or (i NOS) ; Nrdiushiyifodmaanideienoat t r act ant

re r - honol ogou | ecul e expressed on TH2 cells
(a% ant agoni S%Y%SOW nvention will now be
il lggtrated by thete{r%}ldg(yﬂlfhg; non-limting Exanples in

whi ch, unless stated otherwse: (i) tenperatures are
gi VeWEAn degrees Q¥)siliimp{dPyletinpeniatj ons were carried

out_.at,.roomor anhjent t erature, that is, at a
tel%@l‘ﬁ‘( ure in the’F8At tyzgﬁlirsmz@d?ydﬁdie) organi c
solppigipons wer e driﬁ—‘i’né?ﬂﬁég?&if&l’x?d’ngus magnesi um sul f at e;

evapor ation of sol vent was cafried out using a
r otk YUevapor at or Q+{@e¥zabattotizdolp! §HSMNGN (BQ0tr ARGy Iuronium

Pascal s; 4.5-30 g{%}—%) W th-a bath tenperature of up
to 60C, (iii) chroiEPdTapsPRAit-ess ot herwi se stat ed

meafprhl ash chr omgd QaRARNY A1 L}Lli-ﬁ@\l ,gﬁll\f-te‘ir%irn%thyluronium

hexafluorophosphate;
Boc tert-butoxycarbonyl
MeOH methanol;
EtOH ethanol; and

EtOAc ethyl acetate.
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| ayer chromat ography (TLC) was carried out on silica
gel plates; where a "Bond Elut” colum is referred
W@ 2004091138 neans a col utm contai ning | Oy or 20gPGI/SE2004/000697
silica of 40 mcron particl2e size, 15 the silica
. being contained in a 60nL di sposabl e syringe and

supported by a porous di sgxsapaEned from Vari an,
Har bor City, California, USA under the nanme "Mega Bond

El uThisExamiplgidlstraies the esiparatTVoBaR- bl iBa(s- ﬂwrd-plﬁeawf)éi@-
e e R B R RS SF AR SMofricazoe

(coiqsd@@aq\yquqjm%ggy Lt d. 1st House, Duffryn | ndust i al
Estate, Ystrad Mynhach, Hengoed M d d anorgan, UK

WheHadagn ‘A QoAtagspheRSR)f3-S-finomephsu)-8r(dancthasisulforydphenyl)-

profBp§iabide kel GrahebOn il Hrivisary SRt | roimbar b1 48

ben&!i‘i‘f'mdaz%ﬁs7 (d f‘@g? %L"ﬁbd AR dé&ﬂl(z@d ﬁ’dléﬂ&og?erﬂjla?l? A drop of acetic

Cali fornia, IVv) I'n general, the course
aci¢ wags tddedolbased oy $onhivea trhlgacélfb@‘tﬁamhyﬁﬁdé (0.254 d) lafi® thedt & tion mixture

iven for .illustration only; 25 (v) yields, when
wasifisf], at aBiepbieTaerae o | Rt IhenepratiGaned bstween dlchloromethane @

x SEESRAIN F&E%@dm r&ﬁﬁe? utlcﬂp{;@hﬁﬁdﬁx ?%a (A5 ors were

process devel opnent repar ations Were“repea

washred eithesberrited brias drieé (Mig6ed) afd/évapvhaes tgidyaiess &Hh%llv&ary
at a |s quoted and iis in the formof delta values for

evaﬁ%i‘aw The rssidue vag Pyilisdsmsa 208 sibier ¢aitridae elitipamwirh 4 0 to30%
met&l&ﬂfﬂin Et]%k?&det’a? aérgdlteE Rreh I{lﬁﬂalf‘tl % gtg%)gglgp_&t) I{]’é’]uH%O yle%) the title

I nternal “stan erm ne

connmludé a¢ esolal QDMB@gI QRREOBI ;3. 1hEn, S&b};g B8 (HNUES.04 (s, 3H), 3.08

rwi se_stated; coupl constants are given in

(m, ! ”(W 1 A ian I 8h ey i TGl 1T 709 rashiDnE4S (d, 26D,

75 B B abey™ Bu TS SOt ent ratios are given

in percent age by volunme; (ix) mass spectra (MS) were
run with an el ectron energy of 70 electron volts in
t hel herpansedyre daseritheddini Eemmpépbra)n hmdpeam usingaditfiereatpiperidines or

pip R B RE B b M i Btk uR b C et oy 12
benAHBdHokeMetBRNAY,Al-pipefith - ylon%b%ulﬁﬁua'éolensibéi%ﬁtrng OfMethod A), 4-

parent nmass are reported, and unl ess otherw se

(3- I&qpéomhésmetbml ﬂ%‘ﬂmaﬂoé-‘lt}ﬁ)splppm@nt (Method 3%, 4-@3}-(4~methanesulfonyl-
senHE 7 k1, R P PR RS TR oS

[1, 2ﬂgéaym§$m?3€ﬂ&%ﬁ%€g%&gﬁpﬁé%ﬁaihﬁ$ W—‘?-ﬁ%&fgﬁﬁﬁifﬁﬁ@—bemzﬂ)—
[1,2ddexadinzel-§iytlepipatidine hydro¢donier @etiiod B tieB-methil- 0, DExadiazol-5-
yD-piperidine (Method F), 4-[2-(4-chloro-benzyl)-2H-tetrazol-5-yl]-piperidine (Method G), 4-
[2-(4-methanesulfonyl-benzyl)-2 H-tetrazol-5-yl]-piperidine (Method H), or 4-(5-benzyl-2-
methyl-2H-pyrazol-3-yl)-piperidine (Method I), 4-[2-ethyl-5-(4-fluoro-benzyl)-2 H-pyrazol-3-
yll-piperidine (Method I), 4-[2-(4-chlorobenzyl)-1,3-thiazol-4-yl]piperidine (Method R), 4-(2-
Methyl-2H-tetrazol-5-yl)-piperidine (Method S), 2-piperidine-4-yl-1,3-thiazol-4-amine, 5-
ethyl-3-piperidin-4-ylimidazolidine-2,4-dione (Method T), 5-phenyl-3-piperidin-4-
ylimidazolidine-2,4-dione (Method T), 5—mefhy1-3-piperidin-4—ylimidazolidine—2,4-dione
(Method T), 4-(4H-1,2,4-triazol-4-yl)piperidine Method U), 4-(3,5-dimethy]-4H—1,2,4—friazol-
4-yl)piperidine (Method V), 3-(3-isopropyl-5-methyl-4H-1,2 4-triazol-4-yl)-exo-8-
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10 formc acid and B, acetonitrile with 0.05% formc
acid. The eluent gradient went from95% A to 95%B in
w@20vitneies. Where i ndicated ionisation was effRBCI/SERDY000697

el ectrospray (ES); where alues for mz are given,
generally only ions which indicate the parent nass are

azzﬁﬁo&@fo&?g 11G8Mhe (WREHERSWSL NEL Y- @eaz%f)%mggﬁt h ?{o@? %/tl)LS) Xmethylsufonyl)-

s the pOSItIVG mass

lHdmﬁpmddsolethﬁled EQQatqak«e@@MﬁﬁIdﬂMS](\J&Beylylattﬁféthy%uﬁﬁlyl) 1H-
the | UPAC nanme _ 15 program from Advanced Chem stry

benzatpidagpled MethadcY), \Jﬂép@%ﬁf Bgthangsydfonylk | pjperidin-4-yl-1H-
berfBl AN 41 aﬁ@%ﬁﬁ@%ﬂdﬁ@?cﬁ@ Hicli 38 A QA DR 1-pheny1)-3-

thisphehl2oylasrepibaslechyde (Mléﬁlouay r(amotﬂqwh@{bsulf&lyf’fﬂenyl) -3-thiophen-3-
N, N-di i sopropyl ethylamne; DI BAL D -iso-b
yl-propienaldelsdey etng KNGR- Mmmpwfo@yi-nmmhes (SHATerothiophen-2-y1)-

progg)glé a)?qb 3 glb o@éﬁ@t‘%djﬂ%ﬁ&%%d\%ﬁ% Itaheetng/ _rggz hélhllgrro opl’ijen 2-yD)-
pro O(nZl-dBEﬁquMdtlﬂ?cpM') XsyB éshéh%ﬁt4-ﬁ{e&ﬁhés%[@h§1§héﬁy%bdgﬁ§naldehyde

exaf | uor ophosphat e; oc tert-butoxycarbo

(MethodhAnodr: (R (&mﬂgommﬂ) Mmeﬁtml@hyly)hemmmenaldehdye

(Mé\ﬁgﬁg?g)/r 94% %é? FEII é/ §Eﬁ1@04/ Og}ﬁ?i{@aﬁggg«% forqujhenyl)proplonaldehdye

(MéthbS Q) 3nfplaee e (PP hod- ﬁtf’enyll) 3-(4-methanesulfonylphenyl)-
nmet hanesul f onyl - phenyl ) - propyl'] - pi peridin-4 P Q}
prop@apideliisesul f onyl - | H- benzoi m dazol e (Con'pound No. 1
of Table 1). 5 Under an argon atnosphere
(R)-3-(3-fluoro-phenyl)-3-(4-net hanesul f onyl phenyl )
propi onal dehyde (0.1629g) £ and
5- met hanesul fonyl - | - pi perTdin-4-yi-1H benzoi m dazol e
(0. Thig FrahitetiHogratgs the prepaiatsobl bq1-{ (BR)i (8, Ddifrmtdpregyl)-3-[4-

(me'%hyqsrucfg)ng)f{)pﬁe%(}e/f){:)ﬁenyl]propyl} piperidin-4-yl)-1H-indole (Compound No. 25 of Table
D. :

Step 1: Tosyl chloride (3g) was added portionwise to pyridine (50ml) at 5°C, followed by a
solution of (3R)-3-(3,5-difluorophenyl)-3-[4-(methylsulfonyl)phenyl}propan-1-ol (3.1g) in
pyridine (15ml) and the resulting mixture was stirred at room temperature for 18 hours. The
reaction mixture was poured onto ice / 2N HCI and extracted with diethyl ether (x2). The
organic extracts were dried and evaporated to dryness to give (3R)-3-(3,5-difluorophenyl)-3-
[4-(methylsulfonyl)phenyl]propyl 4-methylbenzenesulfonate as a solid. Yield 2.9g. NMR
(CDCl,): 2.4 (m, 2H), 2.5 (s, 3H), 3.05 (s, 3H), 3.95 (m, 2H), 4.2 (t, 1H), 6.7 9m, 3H), 7.3 9m,
4H), 7.75 (d, 2H), 7.85 (d, 2H).

Step 2: A mixture of 1-piperidin-4-yl-1H-indole hydrochloride (450mg), (3R)-3-(3,5-
difluorophenyl)-3-[4-(methylsulfonyl)phenyl]propyl 4-methylbenzenesulfonate (760mg) and
potassium carbonate (500mg) in acetonitrile (30ml) was refluxed for 18 hours. The reaction
mixture was concentrated and partitioned between ethyl acetate and water. The organic
extracts were dried and evaporated to dryness. The residue was purified by chromatography

on silica eluting with ethyl acetate to give the title compound as a solid. Yield 200mg. NMR
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acid was added foll owed by sodi um
tri sacet oxyborohydri de (0.254g) and the reaction
worzooki978 was stirred at anbi ent tenperature fRCT/SB2004/000697
hours, then partitioned bet$een dichl oronethane (2 10
x 50nmL) and 2M aqueous sodi um hydroxi de sol ution
(CIHEQNL.0-2 Hhen, 08B, H.6-3. OSCK%QQH&V\@O@ (s, B85 hed (i Qﬁ) 655 (d, 1H), 6.7 (m,
saturated brine, dried and evaporafe
3N A hdSsme AEDHB4 (St Dy 7. Séda?&@r atéér(d T 7r9%(eli ﬂHk vvas
purified on a 20g silica cartridge eluting with a 0 to
30% nethanol in ethyl acetate gradient over 30
AdBkioHAESVAL APl per minute to yield the title
conmpound as a solid (0.056g). NWR (CDC13): 2.17 (m
CosppyundN832 ¢ abléd]: NMROLTHE;): 30, - 3308m 151 HyR.5818,,3H), .80 (m, 5H),

318 g Ttk 4. .62 1500, 980, 340 7. 0805 $).7. 76, 199, 385 200, 7.87 @,

ZHgkb, 8.19 (s, 1H), 8.42 (s, 1H). The procedure
described in Exanple 1 can be repeated using different
pi peridines or piperidine hydrochlorides (such as

cO@%ﬁéiﬁﬁéﬂiﬁﬁg ,%\.n_, '(_%ﬁ,l DPs LA by 61(2HH m), 2.92 (2H, m),
3.0%@%&'3%8“@%{, ¥, 312 BRNG 5L8FR! £, % SR hhb%im, 1), 4.24 (211,

m).( 3-i sopropyl -5-nethyl -[1, 2,4]triazol -4-yl)-pi peridine
(Met hod B), 4-[3-(4-nethanesul fonyl -
benzyl)-[1, 2, 4] oxadi azol - 5-yl ] - pi peri di ne

CoRSGRERLILLRERNIR, s ol DEVL g2 i . 291 ot

3.0( K&, hay 3007, (3% 5)33(24 (myﬂlylﬁsé tﬂmﬂly h@rzyH) 5), 4.20 (1H, m), 7.32 (10H,
% dgl%ijoxadlazol Egrldlne hydr ochl ori de
m), gy 7 81(%Iérmbtlﬁ)ﬂ0 (U4, br 9] oxadi azol -5 25
yI) pi peridi ne (Method F),
4-[2-(4-chl oro-benzyl)-2Htetrazol -5-yl]-pi peridine
Corpirddado. @) of Pable I NMR (CDCls): 2.19 (m, 8H), 236 (m 4H) 3.03 (s, 3H), 3.06
[ 2- (4- nethanesulfony -benzyl )-2Hfetrazol - 5-yl'] = 'pi péri
(m,dithe3.1 Rz ABO, 44} 8 (ror 1 H), GQSkﬁeniﬂ)rD% (m, 5H), 7.47 (d, 2H), 7.60 (d, 1H),

75 08 YRS Loy e (MeLRod 1),

yI] plperldlne (Met hod 1),
g&)chlorobenzyl) 1, 3-thi azol -4-yl ] pi peridine
Co mmmld ) of Tpblegk NMR@D? ¥ tre), RP20RHS my) 3.4H(3Hrs) . ma(zH m),

2 9%%%%?3? BTG L s by B A g 8. 7.2 o

t [
M i T
5- et hyl - 3- pi peri di n- 4- yI|n1dazoI|d|ne 2, 4-di one

okl o 5 S e S A8 o) LT 835 m, 2, 289
B D (5 Bt b gty 42541 2D 670 i JFD. 855 11D, 730
11—1)\/@42@@41/}09%@@9&1{» O LI GO, PH), 82395 CME). 0 [ 3. 2.

1 Joctane (Method W,
1- endo- (8- azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 5- (net hyl suf onyl)

o P e RS EDE Y 22y S 20 g B 70 313
3H);HH-28 lomnzmnm(@h qH)l\/@QBI@@l 200, 7lzn) | ﬂﬁf 750 (m, 2H), 7.60 (d 1H), 7.88

- et anesulfq%{ plperldln 4-y benzoi m dazol €
(m, éHéL &2 fset Eni8.4ll @eHfdes (such as
(R) - 3- (4- met hanesul f onyl - phenyl ) - 3
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5 t hi ophen-2-yl - propi onal dehyde (Method J),
(R) - 3- (4- met hanesul f onyl - phenyl ) - 3-t hi ophen- 3-
wqQ keopooggaronal dehyde (Met hod K), PCT/SE2004/000697
(R) - 3- (4- net hanesul f onyl - pgnyl ) - 3- (5- chl or ot hi ophen- 2
-yl )- propional dehyde (Method L),
- - - o -
Cofn?l))sn?ﬁ 1(5?'0 %?% gg{iggh%ywe DEhe 3}5@@9@6, £5 9051, 3RRIY, 52), 3.13 (s,

3H{, 9)23mp HeRy # 334 1 Hpteahs UH), @y @heHy,7).46 @) REna.6efly dH), 7.88

e (Method N), or
(m,( 3D 820455 gﬂ@lé?-dﬁ%enyl ) - 3- (4- met hanesul f onyl phenyl )
propi onal dehdye 10 (Met hod P), or
(R)-3-(3-chloro-5-fluorophenyl) - 3- (4- et hanesul f onyl ph
cOm@yhﬁcpNeplm@faraﬂﬁélBWR((Mﬂdlgdz@) (m, 91-]]9'233393(rﬁf2H) 3.07 (s, 3H), 3.10
33 -(3- fI uor o- phenyl (4- et hanesul fonyl p yl
(s, é}ﬁ i riam.déhy 488 ( L6E772(S£L15H)Fﬂ+® (EbuﬁpVewl(ﬂJ ?Ji)t 7 &0dd, 1H), 7.89

(m(gﬁ) ggs?g @Lbd ?Pg %’ﬂgénil )-3-[4-

(et hyl sul fonyl ) phenyl ) phenyl ] propyl } pi peridin-4-yl)-1
H i ndol e (Corrlpound No. 25 of Table 1). Step 1. Tosyl
Comhpwd Ne. (13¢f) Tahéssl: 2B CP6H1)i 280i(me 101), Bya8i (di, @H)(E%ﬂs) 3H), 3.10

o T30, o5 15572 G Tt 3Dt Bk i ity PRI, 1D,

7.88 [Rr 9mpR-19 @ 11@538]49)(s'fH) 20 pyridine (15ml) and the
resulting mxture was stirred at room tenperature for

18 hours. The reaction mxture was poured onto ice /

e i i.e | . et her 2) .. The
CoFPR NS o Sl BB ZhAS ki Gt ksBdm 3H0 e, SHD, 2.30
(mtéﬂ-l) %8 ({, %@) 308 Bm22m), Bl 0496 CHAE P)do)(n€>1H) 4.15 (m, 1H), 6.64 (m, 1H),
[ 4-( et hyl sul Tonyl ) phényl | propy
6.8a {melhy [7Henzenldy 71900idatH).as a solid. Yield 2.9g9. NWMR
(CDC13): 2.4 (m 2H), 2.5 (s, 3H), 3.05 (s, 3H), 3.95
(m 2H), 4.2 (t, 1H), 6.7 9m 3H), 7.3 9m 25 4H),

Cmﬁp%llﬁlg(erﬁl? dll%rta f} aé #WRdz FQ 3?&?2%% or |21ae9ﬁ2 %ez 9§ (3ﬁ’ ), 340 (2H,

m), (339 2B @8, 506 (1H, m), 7.18 (2H, m), 7.26 (2H, m), 7.42 (2H,m), 7.80 (2H, m).
di fl uorophenyl ) - 3-[4- (et hyl sul fonyl ) phenyl ] pr opyl
4- et hyl benzenesul fonate (760ng) and pot assi um
( I d
Cop B S NURTEDEDY 0.8, by s ey Bt 29
(m, 8&&3 D65 (3, BEDNe (el ME SV @ 2B, 6c@h, ), 6178 (WeXter 7.3 The4H), 7.4 (d,
anic_extracts were dried and evaporated to
2H)d7 Hes&D-The resi due was purified by chromat ography
on silica eluting with ethyl acetate to give the title
conmpound as a solid. Yield 200ng. NMR WD 2004/ 099178

COWHSMQ@MIQQBQ_/I N&ﬁ{(@D@lg)z 92m9212) 4.1 @, 440t 25 (m 4H), 2.9 (m,

SH) DS (b D 2 (D, 575 (. 2% 68 ot JED, 578 (EHEDLIS (3.0, 7.5 (@
2H)ggt96@"ﬁﬂ)§o6(% &ﬁ) 1H), 7.9 (d, 2H). Additional NWR

Compound No. 16 of Table I: NMR (CDCls): 1.65 (m, 2H), 1.83 (d, 2H), 1.99 (t, 2H), 2.23
(m, 4H), 2.48 (tt, 2H), 2.89 (t, 2H), 3.03 (s, 3H), 3.75 (s, 3H), 3.92 (s, 2H), 4.15 (m, 1H), 5.76
(s, 1H), 6.66 (tt, 1H), 6.75 (m, 2H), 7.19 (m, 1H), 7.26 (m, 4H), 7.41 (d, 2H), 7.87 (d, 2H).



10

15

20

25

30

5 Conpound No. 2 of Table I: NWR (CDC13): 1.70 - 2.34

(m 11H), 2.53 (s, 3H), 3.00 (m 5H), 3.18 (m | H),
wa@ 22099178 1H), 6.92 (m 2H), 7.02 (d, | H), 7.P6I/§¥004/000697

H, 7.43 (d, 2H), 7.87 (d, 302H). Conpound No. 3 of

Table I: NVMR 2.08 (2H, m, 2.22 (2H, m, 2.61(2H m,
COI%B&?nd(l%" 1meab1@1 %}1\@13{ (gﬂé’%g”% 2 (%, éﬁ) Fg%(r??ﬁ_ll{)g 395 (s, 3H), 3.1 Gs,
3H)43214(n( 21EH[) 4@)(m (EHr)pﬁb%&n,l\H-I) 6 86f(dd' alkH)eﬂO (deYMRD), zoeas 1H), 7.45 (4,

2, .91 (2H, M),
2H)3%E’Lf @Hﬁ %r’@ms ’é’f) S%Sész E%H , 3 58 (2H
, 408(2H s) 420 (1H n, 732(1OH 15 m,

7 64 (2H, m, 7.87 (2H, n) 10 90 (1H, br s). Conpound

Comlpourﬂm 1Bad11"fe1ble1 NMRR((CDmg)l 1241% (({ BBH)?IH)SA, 12763@11 (GH) 1.90-1.95

t, 2(};;? ij,)z Sy 11252}9:?2 38134 95 e, %ﬁﬁ(ﬁg@@ t, 2}%72 P, ZH» 353 (s, 2H),
594399 (it o o R 115 P ol 536 et D 851 Frgm. 2, 656

6.92(BR2HRA11m.16 ’em4ﬁ{)(,3+34 536 (2280, 12(017 Ad 213).92 (2H,
m),soz(zH nm, 3.59 (2H, ,3592 3404
(2H,s), 4.20 (1H, t), 7.24 2H n, 7.33 (2H, m 7.40

colglingly, et i BT o 3 ARSI

2.4 @hl) 1H>2 2335(116 rnH)ZBDo (s 23}994 1854 1%) 3b7 (159 21"12‘{96 0 ﬁ) @ﬁ)f(e%(m 1H), 7.0

)Ml)(d 2’1§)37)8((§;2H)1I—|) 7. 45 (d, 1H) 7 60 (m 1H),
7 85 (d, 2H), 8.18 (s, 1H), 8.39 (s, 1H). Conpound No.
8 of Table I: NWR (CDC13): 2.22 (m 9H), 2.40 (m 2H),

c%d(l% 2@'sz Taﬁlﬁ)]ﬁl I(JMR (@I@Cﬁﬂl A %ﬁg(ﬁb (&%{) %, (ﬂ@%@ﬁ) 2.1 (m,
4H)( 24 21 rn Z’H}38 9 (n’nZI‘E)H‘jS 0 (8, 310 39 (Hﬁ&lﬁ) 43044 6B, 4.2kdn, 1M 5.5 (s,

2B 3%@?&@%%8&8% Pee m 2k, 5. 08

(s, 3H), 3.13 (s, 3H), 4.25 (m 1H), 4.31 (m 1H),
6.64 (d, 1H), 6.77 (d, 1H), 7.46 (d, 2H), 7.60 (d,
Comc%d)qndNCB& omabrem])c NMR lz«)ch): nﬁim’c%[g} g.q @; zg{g) 2.2E(mé 4H), 2.4-
No T I N 13).: . m ,
2.5 450 Uﬁ?@r&H}% @@n@% fm. 4 M?045 2 (w, 1@,,)5 0 (s, kéx(srﬁ & 11, 6.6
, 7.00 (s 1H), 7.49
(m, 114) 65‘(&’1%}&}%8 3(1*5!)4 (rlnﬁbﬂﬁ 7(%1 %@n TS
40 (s 1H). Conpound No. 11 of Tabl e I NI\/R (CDC13)
Compoundg\}‘g 2% If_hl"ableI 1\81M(RH}CDE?3) 175 (m Zsﬂ) ZIE)DS (m, 4H) 2.3 (m, 4H), 2.75
(m, 1H), 2.95 (m, 2H), 3.05 (s, 3H), 4.15 (m, 1H), 4.25 (s, 2H), 6.65 (m, 1H), 6.8 (m, 3H), 7.3

(m, 4H), 7.45 (d, 2H), 7.9 (d, 2H).

Compound No. 23 of Table I. NMR (CDCls): 1.0 (t, 3H), 1.6 (m, 2H), 1.7-1.9 (m, 2H), 2.0
(m, 2H), 2.1 (m, 4H), 2.4-2.5 (m, 2H), 2.9 (m, 2H), 3.0 (m, 3H), 3.8 (m, 1H), 3.9 (m, 1H), 4.2 °
(m, 1H), 5.5 (s, 1H), 6.6 (m, 1H), 6.8 (m, 2H), 7.4(d, 2H), 7.8 (d, 2H).

Compound No. 24 of Table I. NMR (CDCls): 1.94-2.17 (6H, m), 2.25-2.42 (5H, m), 2.97 (3H,
m), 3.02 (3H, s), 4.27 (3H, s), 6.58 (1H, t), 6.75 (2H, d), 7.43 (2H, d), 7.88 (2H, d).
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10 (s, 3H, 4.19 (m 1H, 4.23 (m 1H, 6.75 (m 1H),

6.80 (m 2H), 7.41 (d, 2H), 7.60 (d, 1H), 7.88 (m
wW@khog/o®11® (s, 1H), 8.41 (s, 1H). Compound No.PARSEX004/000697

Table 1: NVR (CDC13): 1.403(d, 6H), 1.82 (m 2H), 2.10

(m 5H), 2.30 (m 4H), 2.55 (s, 3H), 3.03 (m 2H),
C 0. 44

o&a)@@nc(ﬁ MfTé’biegpNMR(étHg(%b@Z% i, i'd%)os‘i) %ggﬁﬂ 2H), 3.05 (s,
3Hn4raabmrﬁﬂ)l\l6551&n1;i{) géfghe (31?:1) mx;% ?3%{??4 (r.h) 11% 7.5 (d 2H) 7.65 (d,

60 9H 5 (3H s 4 11 ,

1H§5r-?<dﬁ?ﬁg4(06 (1H. n), 7.18 (2H, ™), 7.26 (2H, m)

7.42 (2H M, 7.80 (2H, m. 20 Conpound No. 14 of Tabl e

l: NWVR (CDC13): 1.9 (m. 2H), 2.05 (m 4H), 2.25 (m
Corﬁpb)undZNQ ZG(GﬂTa‘BH)I. NMR&CDs:b)SHD (m4 2H) (20 (RHH),2.26 %48,.4H), 2.9 (m,

PG 738). ik OB, Gl IR, TS (e 1B, Pt HD, 7 e BED, 7.85 9,

1.9 (m 2 2.1 (m 4 2.25 (m 4 2.9
2H>(§%QJS§%H)3 ( . 05 I(_l)s 6H),(4.2 I(_Dm 1H), (5.8 (I;I? 2H) ,
6.65 (m 1H) 675(d 2H) , 745(d 2H), 7.55 (d,

npound No. 16 of

2H, 7.9
Comg')wr@ o, Apwig ai?sdlymicwaom 75, 2H), 8 (0. 2189 25 1ogH), 2.3

6. 83, 324 o ol Sl 8098 & 6 1t 0. 72

2H)L 765 (5 271@) 7©O(d(§H)1H) 6.66 (tt, 1H), 6.75 (m 2H),
719m H, 7.26 (m 4H), 7.41 (d, 2H), 7.87 (d,
. WO 2004/ 099178 PCT/ SE2004/ 000697 30 Conpound No.

Co 15?%%(1@ sy Tagley WMRIGEE 1 S kB 0s- 4538 K. 45 i, 51D, 4.1

(m, 42}1356 Gmn m) 6. ﬁgﬁaﬂ)dd,zx (111?)21{)77 9 (&&'@H)lﬁks g&’ 2@5 é% (121 2H).

, 8 45 s, . npound No 18 of Table [ NMR
cOn(llp S5 NG 2> %%a%rfﬁfN%R i@ﬁélgélI gzﬁnly&f P23, 5529530 (m
2H)1|3|)0(523 04215% QH) 626%m ﬁ{)‘io (tS(m %}E@ 7§( 21?2’73;5‘;%1’1 3H), 7.75 (m,

1H)6756-(61.,BEI)(195 (sll-l)I) 6.66-6.71 (m 2H), 6 86- 6.91 (m
2H), 7.11-7.16 (m 2H), 7.34-7.36 (d, 2H), 7.80-7.82
(d, 2H). 10 Conpound No. 19 of Table I: NWR (CDC13):

COIA%&nGWo 3bof T%bl% IZNM( E@Dé% 12551(13 ZZH)( 'iﬂf@ﬁby)ﬁ gm( 54), 2.2 (m,
2H)2BIB, (6 28) (2545 (]IH)ZH)W@((HJ SH)B.0 (8, 3H) 8105 (21H), 4. 14ﬂf, dH), 6.6 (m, 1H),

675 bbar; 742l oxe TR TS (P 1ty 50 s, 2'244, 15, 1

(m 15 4H), 2.4-2.5 (m 2H), 2.9 (m 2H), 3.0 (s,
3H), 3.9 (m 1H), 4.0 (g, 1H), 4.2 (m 1H), 5.5 (s,
CorpdjundNe6 1(afhTabld)]: NMVIR (GDCI2H),317d 46K 1.58Hn, 4H)81.941(m, 2H), 2.13

(m, %H%, 2.25 (m, 2H), 2.466 (s, 3H), 2.92 (m, 1H), 2.966 (s, 3H), 3.24 (m, 2H), 4.2 (m, 2H),
6.61 (m, 1H), 6.7 (m, 2H), 7.366 (m, 2H), 7.825 (m, 2H).

Compound No. 2 of Table I: NMR (CDCls): 1.6 (m, 2H) 1.9 (m, 2H) 2.1-2.2 (m, 2H) 2.3 (m,
4H) 2.8 (m, 2H) 3.1 (s, 3H) 3.2 (s, 3H) 3.4 (m, 2H) 4.3 (m, 1H) 4.8 (m, 1H) 6.8 (m, 1H) 6.9
(m, 2H) 7.5 (d, 2H) 7,6 (d, 2H) 8.0 (m, 3H) 8.2 (s, 1H) 8.5 (s, 1H). |
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Conpound No. 21 of Table I: NMR (CDC13): 1.6 (m 2H),
2.0 (m 2H), 2.2 (m 4H), 2.4- 2.5(m 2H), 2.9 (m
w@kog/o®1® (m 3H), 3.9 (m 1H), 4.2 (m 1H), 5POI/§B2004/000697
1H) 5.8 (s, 1H), 6.6 20 ¢m 1H), 6.8 (m 2H),
-7.4 (m 7H), 7.8 (d, 2H). Conpound No. 22 of Table

Coh‘lﬁ) M@\J@?ﬁ%ﬂbliﬁ) Kﬁb&ﬁ gngrrTg) Jzéb(x%%ﬁgg o”(h? 4§1§|;§ 43 m, 4H) 2.4 (m,

2H§ mo d19H) 3412@3{{53 24h, 219 46§(t(m1)4bl)(m @H%Wm 3H) 6. 87(n$ 1H)74(d
g% éﬁd 2H) npound
2H T SAD 19 mw&izss@@a,sl)msﬁ (H) 3H) "1e (m 2H),
1.7-1.9 (m 2H), 2.0 (m 2H), 2.1 (m 4H), 2.4-2.5
(m 2H), 2.9 (m 2H), 3.0 (m 3H), 3.8 (m 1H), 3.9
Mebiod AH), 4. 2 OI(m 1H)7 g (sd(smlrb,soebg (m 11, 68
(m 2H), 7.4 2 npoun .
Smthamgbuonvl “ul' : p0igidazole 6H, n), 2.25-2.42
(5H, m, 2.97 (3H , 3 02 (3H s) 4.27 (3H, s),
6.58 (1H, t), 6.75 7. ,\\d) 7.88 (2H,
d). WD 2004/099178 P /S 2004/ Conpound No.
25 of Table I: NWR ( : (? 10H), 3.0-3.05
(mo2H) 305 (s, 3r). 42 55 (d. 1H), 6.7
(m 3H), 7.1-7.3 (m 3H), 7. 7.5 (d, 2H),
7.65 (d, 1H), 7.9 (d, 2H). SCorrpound No. 26 of Table
Step 1 NWI@G&thlﬁJp&lc(lm (&1d) wag a@deldslovlduriz :;E 26 rrﬁﬁlhtes( It:o a stirred

2 (s, 311), 4.1 9m 1 4
mlxi:]q)e ‘of 2 f@g)r@ﬁrmgqhylsulphgnx @tr@querrp (860g)@nd 2 ydrqusg;sd@lm carbonate

| (35%%3@5‘& $h1sc (@5 n%mqgrﬂaer%ﬁ]re ?rfognT%betﬁ]SO ﬁ',)'\ﬁezn%um was

stirfed af 90°(5fd)r 12%08rs( then pblired 3ntd 1&§wat%f'ﬁnd e %elﬁé'{i/ s@ﬁ'& waﬁﬁﬁered off,
(m 4.25 (m 1H), 7.05 (m 1H, 7.2 11),
redr;ss@y,eck@ dighlprommetigng.giriediand eveppsaiedtp sive 1 Nf(l mm;&plpendm 4~

1.5 2.05-2.3 (m 6H), 3.0 (m

yl)"?%ré'%&ﬁ%l%lpﬁﬁﬁﬁl% (m 1H), 6.7 (m 2H), 7.4 (m
7.5 (dd, 2H), 7.85 (d, 2H), 8.1 (m 2H). 15

ound No. 29 of Table I: NWR (CDC13): 1.5 (m 2H),

Step 2g’Ehezcrgde( mat%la@ from, sgp- 13( IGOghwas digsbjved3n G l{tses oBHjethanol in a

presf‘}hggsve% m1 %*%Ddf mim W&@f!ﬁﬁst was é@e@@?& éﬁ_ﬁrecg b}»ncg% ap lgjt?mqsphere of

hyd%‘d)gen 403 @&;mfséllﬂ(ﬂﬁlcl\igr I—S&QIZ&ZEL T-(r}%]mefcﬁ%on Mo&l@@(\fhﬁcd ancfsé/aporated to

givg b33 gz?}l{)(l -benzydpipenidipyyl)-2- a@n@g—4—rﬁﬂhyls@lphor(}éa,ml&ld) as aﬁ)rﬁﬁn solid.
(s, 3H, 4.1 (m 2H), 6.6 (m 1H),

Step 3: The crude material from step 2 (130g) was stirred in 300mL trimeihylonhoformate

containing 4-toluenesulphonic acid (8g) at 90°C for one hour, and collecting the methanol

distillate. The reaction was cooled and filtered to give 108g 1-(1-benzylpiperidin-4-yl)-5-

methylsulphonyl-1H-benzimidazole as a brown solid.

Step 4: The crude material from step 3 (100g) was dissolved in 1 litre of methanol in a
pressure vessel, 20g of moist 10% Pd/C catalyst and 100mL acetic acid were added and stirred
under an atmosphere of hydrogen at 5 bar and 50°C for 8 hours. The reaction was cooled,
filtered and evaporated. The residue was dissolved in water and basified with sodium
hydroxide solution, extracted into dichloromethane, dried and evaporated. The brown solid

was triturated with isopropanol, filtered, and washed with ether to give the title compound
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6.75 (m 2H), 7.4 (d, 2H), 7.6 (d, 1H), 7.75 (d, 1H),
7.85 (d, 2H), 8.2 (d, 1H). Conpound No. 1 of Table II:
WORMR4OLDE.3) . 1.31 (d, 6H), 1.58 (m 4H), 1. 94rPCTSEDBH/(00697
2.13 25 (m 4H), 2.25 (m 32H), 2.466 (s, 3H), 2.92
(m 1H), 2.966 (s, 3H), 3.24 (m 2H), 4.2 (m 2H),

(o0gtalle tthepiy K0 Bl oo BIsRarB hasds B, 405 o,

46@@& 11{)97(781(&2!-11{)27 35@, 2H§r812(1(tﬂ)1}2) 8.56M, 1F4H) 2.8 (m
2H) 3.1 (s, 3H) 3.2 (s, 3H 3.4 (m 2H) 43(m 1H)
4.8 (m 1H 6.8 (m 1H 6.9 30 (m 2H 7.5 (d, 2H)

e 340,/ 3H) 5. WO

A : L Is
(Tabhia Fii)lhnlaf\ﬁi(anﬁ&@g%ﬁkho%A?teﬁm?_b %Jdk p?ep@reﬁ%rt ‘ﬂ)\i@a}dﬁ NCE c%aﬁ’o 1H- -
s
benzimidazad-1¢- yl)plmpq)dm-le:a(bﬂxym egcept (lfﬂuom-lji rﬁtr@@mmttﬂb and tert-butyl
4-a{n§nopiﬁ%‘r1dgle%ﬁlr88x§&ate was used %hg tert—%'ﬁ't)yloxycargonyl g’r_gup was removed
usi metfamgglrﬁ&md 1- pi peri di n-4-yl - 1H- benzoi m dazol e O
N O N Step 1: 4-Am no-|-benzyl pi peri dine (879)

vvasfeel‘cﬁlwl é-l(quOdLH1bng212@damhﬂJ{yé)$upeudm btamboegate (326mg) was
i.t robenzene

s Sl U T S AN e e

( dryl'éé%@ nﬁol%@l 0688 WRLAEAAInd tﬁgﬁﬁit@%&r&ﬁ?ﬁ&?ﬁiﬁﬁﬁ%é Oﬁ%e{ﬁnxture was

The mixture was stirred at or 1 ours
evap«mateddo idrstness e/ thasibica easlthehevaghdd with divhlcdomethane. The orgamcs
filtered off redi ssol ved_in dichl oronmethane, drie
werg CHaRQraEd fut Sym vl vas RurHiedney chreraaegIaphper plbpﬁemnng with NH; /
| 2
Mot el At OOl ol acd R i me. o
(d6IDNIBO3: 20 (mp4Hp 015 (on 28), hi L GaU2H), WGES(Sle,Ilﬂ)ZTDg (Of 1THDT7 St(d, 1H),
Z;Aﬁ’%c éat aIB%st Was addgd and stirred under an
8.2 phefe 16D M3 4 0d@H at 3 bar and 50C for one hour.
The reaction was cooled, filtered and evaporated to
gi ve 133g
PrepérétiorbefiRzyefhiyb &+ (nadithiydstifiphyy -2 - peidin 4-yaEh péshhpagsly | an
iline as_a brown solid. 20 Step 3: The crude materi al
fr Jﬁ]aﬁlgﬂalgnem@ MghodA ptepeirdi excepOing trimethylorthoacetate, was

probb L S AT R ShLE ARSI oo 0t
met hanol dlstillate. The reaction was cool ed and
filtered to give 1089 1 -(1 -benzyl piperidin-4-yl)-5-
Method B .

4-(3-Isopropyl-5-methyl-[1.2.41triazol-4-y)-piperidine
N™ N\ N

-/

)\ N

Step 1: To a solution of the 2-methyl-N-[1-(phenylmethyl)-4-piperidinyl]-propanamide
(5.89g) in pyridine (11.2mL) and chloroform (15mL) at 0°C under Ar was added phosophorus
oxychloride (6.33mL). The mixture was allowed to warm to ambient temperature and stirred
for 24 hours then evaporated. The residue was dissolved in chloroform (30mL) and acetic

hydrazide (3.36g) added and the mixture heated at reflux for 5 hrs, diluted with saturated
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nmet hyl sul phonyl - 1H benzi m dazole as a brown solid. 25

Step 4. The crude material fromstep 3 (100g) was
wale@gobaaesl in 1 litre of methanol in a pressuPEI/SE2004/000697

vessel, 20g of noist 10% P&t C catal yst and 100nL

acetic acid were added and stirred under an

sodRirTBg BvRER cabolnte ARerated vilpdicRIBEb R fardeOkrid %S‘@;g?_ﬁnd
ed. e

The reaction was cooled, filtered and evapora

- evepewiatbde Tha gesifius sais iésgoivad i MrHEh@Ohd 9 iahd Gelated stireflux for 21 hours

di um_hyd jde solution, extra dinto )
e FUlosirbvsh S oiad PR siftl caBipif LIS wiehandertgted with
GRRRREHLIS 1 Yol SRRREE VRIS e v
Thoroultiog 9a1iev PLT SER0IGEA 006817 (B3 ubip gy, asa AMpahaogt eyln in

olid; .. 2. 00 4H), . 2. 75(m 2H)., 3.15(m_2H),
melfiygoh S5 pioflom b (b e AeHgv (B (L Ae): NOBB (ADCHY 1.40 @
. S repas at4 0
O o b S P R 333 (2D s (m. 18D,
72875357, A)manner to Method A step 1-3 was prepared
tert-butyl-4-(5-cyano-| H
benzi m dazol - 1-yl ) pi peridi n-1|-carboxyl ate, except

¢ o3 i ' |

s 2L ROt PEEASRIRADAL B0 B ol (somL o 20

pal?eilu}m byidrytid ty(ﬁa%gs)cmy lar@ii@ipm \een € (BYR addesl 44 thdBrixture heated at
ol | ow ng net hod. . _ . _
reflirg for- IpQrpinvies ( $he yuspension weankiltered shronshicejity pidybe fidfiate pvaporated

to i fiAhD BBt é;seﬂ( ﬁ%@gg%onﬁg.zgé)gggkgggbﬁgz 13 @R 1T 21, 1.9 (m,

2HR2Ap®r atie), ba (s BINe$I, 2] 3ene, CEYN myas), added 18nd

the m xture refluxed for 15 hours. The m xture was
evaporated to dryness and the silica was then washed
Mdgﬂotdhcdichlororrethane. The organics were evaporated to
whi ch was purified by chromatography on silica,

4-[2{UMetgmeddl onNEBerlzy]) Ve OH 16 i 61 91y PoE b BRI e hkird 18N
to give the title conpound as a solid. Yreld 7/ng. NMR

15 (d6 DVBO): 2.0 ( H, N2 mRH), 3.15 (m 2H),
4.6 (m 1H)), 7.7mu§}k,—<ﬁ.9(d, ?2(5, H,
8.6 (s, 1H). M 227 ) . OPiépar atibmg

2-nmet hyl - 5- (et hyl sul fonyl ) - 1- pi peri di #=2~yl -1 H benzi m
idazole In a simlar manner to Mt hod steps 1-4,

CEPLRHST NP3 bk etaf S, <20, prepar e
S ARSI IR 500 2 AL SPBLES ot
(3.10g 2z pbramoNEMERIRod BHtdp 1)MedshisboBeB.in dichloromethane(100mL), at room
4- (3-1sopropyl -5-nethyl -[1,2,41triazol-4-yl)--pieridin
temperafygg, ugdgmgrZon. 3-Chloroperbenzoic acid (60% wt, 6.87g, 23.88mmol) was added

portionwise and stirred for 1 hour. Sodium metabisulfite (1M, 250mL) was added and stirred
and the organics separated and washed with 1N sodium hydroxide and brine, dried (MgSO,)
and solvents evaporated to a clear oil which crystallised upon addition of diethyl ether
(50mL). The solid was filtered, washed with a minimum of diethyl ether and dried to give
tert-butyl 4-{3-[4-(methylsulfonyl)benzyl]-1,2,4-oxadiazol-5-yl } piperidine-1-carboxylate as a
white flufty solid (2.61g, 78% yield); NMR (CDCls): 1.46 (9H, s), 1.61 (3H, s), 1.79 (2H, m),
2.04 (2H, m), 2.93 (2H, m), 3.04 (3H, s), 4.15 (2H ,s), 7.53 (2H, d), 7.90 (2H, d).
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N 25 Step 1: To a solution of the

2-nmet hyl - N-[ 1- (phenyl net hyl ) - 4- pi peri di nyl ] - pr opanam d
W@2004898%) in pyridine (11.2nlL) and chl or of or PeT/382014/000697

at 0C under Ar was added pB®dsophorus oxychloride

(6.33nL). The m xture was allowed to warmto anbi ent

V. .
S o L e o 31 3Py FRO G ropwise o
mEEhaBd)ll (¢0mhy,dtiazd der (Bmfeys aad dﬁdbmyﬁ4i{Bq4mﬁethyﬂ@lfaﬁﬁ9t%ﬂzyl] 1,2,4-
reflux for 5 hrs, diluted with saturated WO

Oxaﬁe@@m dobipireridine beahoxyleisdeafe, %%@ml)msmﬂdmbwhe mixture heated

o SRR e XLAOR! S Bt TR BB iy g
ethéMittded GBO dti}d anglvb arttiid cinpoahd ba fifs white powesr (2&15@ 97%); NMR
t hen evapor ated. Saturated potassium carbonate (300nL)

1.9V&EH Lt el 744, &t 3-83 00 v 3 ﬁl (GH.cm). Grndith amed. 26 IG%H s), 7.59 (2H,

I Cc }(\?sﬁ]e d (MgS™) and

D, Z\?g g#la?)ég&%Q%%s’ su @%fse?}f :}ﬁ%iqg/f}tés purified on
silica (90g) using 2% of a 7M amonia soln in

nmet hanol in 98% di chl oronet hane to give a yellow solid

Metlmdg); NVR (CDC13): 1.40 (d, 6H), 1.80 (m 2H),
ﬂ%@@%ﬁi&@@@%—ﬁ@éméﬁ%ﬁm " 10 Step 2

The N-benzyl pi peridin [ ach ) was di ssol ved
i n ethanol (50n) RI 20 [y ar oxi de (0. 709)
and ammoni um f or rrate 29) ed & lhe m xture

heated at reflux for 150 m nut e & suspensi on was

fil eva 0

T
but¢:5R6b3Ny1)pipetidits- 46:hi)box§khc7 %c(l%ms(lfiglh sindil#® nﬁdﬂlczd t%"t'hat u%eé—to prepare 4-
{3- é%meilmltmq)bgu(yﬂrl( aﬂvoxaggiqu}bi Mﬂglp@rlg?né hydrochlr(;]nde (Method E Steps 1,

0 S 5 8 I POTSHL ) o 8 8100

7.23 GH, oD BIL(2H, br s); MS: 244 (MH+).
4-{3-[ 4- (nethylthlo)benzyl] 1, 2, 4- oxadi azol - 5-yl } pi per
i di ne-1-carboxylate '20 (3.10g, 7.96mol) (Method E,
MetHo@PE 1) was dissolved in dichloromethane(100n), at
tenperature, under argon. 3-Chloroperbenzoic acid

4-{1-60%nuhyltifo hégzyl P B.286a%dliazo ke ] Baserind/dtd BuMge and
stirred for 1 hour. Sodium netabisulfite (1M Z250n)

was added and sti rri>_< \'/\‘\

1-(tert-Butoxycarbonyl)piperidine-4-carboxylic acid (1.00g, 4.36mmol), 1-

hydroxybenzotriazole (589mg, 4.36mmol) and N-methylmorpholine(0.97mL, 8.72mmol) were
dissolved in dicloromethane (50mL), under argon, and (3-dimethylaminopropyl)carbodiimide
hydrochloride (921mg, 8.72mmol) and N'-hydroxy-2-[4-(methylthio)phenyllethanimidamide
(855mg, 4.36mmol) were added. The mixture was stirred at room temperature for 92 hours.
The organics were washed with sodium hydroxide (0.1N) and citric acid (0.5M), dried (phase
separating filter) and the solvent evaporated to give a yellow oil which was redissolved in 1,4-
dioxane (100mL) and heated to reflux for 5 hours, cooled and the solvent evaporated and

chromatographed (50g Silica Isolute, eluent 20% ethyl acetate / isohexane) to give a yellow
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30

and the organics separated and washed with 1N sodi um

hydr oxi de and brine, dried (MgSO4) and sol vents
weraposared to a clear oil which crystallised BEDSE2004/000697

addition of diethyl ether 26 (50n.). The solid was

filtered, washed with a m ni num of diethyl ether and
oil %ﬁﬁﬂt}ﬂq 9. Eﬂﬁ(;néstﬁ lﬁhé%Fﬂigé]nlz )2/14] dxladlzazol -5- ggfpée?g ne-1 c?r?oxylate
(920pgr Btd%bxé\IMRc(ﬁDﬁbgyllatée@Hs sk 1. Mhli. 8 2(2H, wh), 2. Osc(iszm) 2.48 (3H, m),

29%;]?1@)3 Si(%n el 2200@%@2?5?(%@}%24 é}ggl ?)ZH 1. 6’1

3.04 (3H, s), 4 15 (2H,s), 7.53 (2H, d), 7.90 (2H d).
WD 2004/ 099178 PCT/ SE2004/ 000697 35 Step 2: A

Step Qelﬁﬁb&@ﬁclﬂﬁﬂldﬁ (86pLo1.2 bmertol) washddded depfuisedd Mhethanol (0.5mL) and
was added dropw se to net hano 1om_

stlrqul ]ﬁqrelg qru@ptei @’leﬁl] addedto tgﬁd)uf)é At Bolde gmethylthio) enzyl -1,2,4-0xadiazol-5-
yl}é’ nggd line oI ia%éj{)er e, %)]kg%%ﬂ/daj J,B(J)N)’{é? (gmg_% agd)éhe mixture heated to

60°% 93 mmir)and@l&, alictats @agdoattd Wigikelrte Haatdpol 458f JeU¥w powder,
for 2hours. The solvents were evaporated and the

(19Pmg; H¥ox, MI: 2% @®EHW.th diethyl 5 ether, filtered and

dried to give the title conpound as a fine white
powder (2.05g, 97%; NWVR 1.97 (2H, m, 2.17(2H, dd),

Metad®#f2H, m, 3.31 (2H, m, 3.41 (1H m, 4.25 (2H, s),
7 59 2H,2 d), 7 89 SZH d) 9 27(11H br s), 9.35

4 (3-Benzyl - [1 2 41 oxad|azol ) -pi peridine
hydrochloride N HN o hIS prepared from
N- hydr oxy- 2- phenylethaH d 1-(tert-
butoxycarbonyl)plperldln = -caerxyllc aC|d using a

nmet hod to that used to pr

Step ] Hy@qi?émmnt%@e%wzgﬂlqtlop ip wtedxﬁﬁw?lg,zm 0 V%S}aéﬂ?fbw a@ptomtrﬂe

(19! h»i@lrggc g&%@gﬂ%&;ﬁ%@ ) (agél?r%slsu]’(tuﬁf gtﬁ%% ?_f\&'\"?a?&t 19 Qperature for

64 l&u%@wﬁtﬂ; lthe formatorDSF £ i whike predipabte( WhichMas fAteddd 2l wddhed with
s), M5 244 (NMH+). Method E
watgt qrgl_ cllgfthy]ﬁﬁ{emqr{eﬁi qud_\mtlgthe evaporated filtrates and recrystallised

frorﬁ}lﬁ(e h%éut oxycghlgony% %\Zrl di‘ne- )QJCC%‘Pq’I(;%Q?/HI\CIie aé?d)Y jte needles;

NMRS: . 108393 H4s) 36.8P0QH), s), 8- 671(1yfdrgxybenzot ri azol e (589ny,
4. 36mmol ) and N-net hyl nor phol i ne(0. 97, 8. 72mmol )

wer e dissolved i n di cl oronet hane (50nL) under ar gon,
Step Ed gtert%ur{e bonyﬁplrf)emﬁ) ¥e )Llccaagb%())c(}j/ ic acnq ?5 00g, 21 83mmol), 1- |
hydroxybenzotriazole (2.95g, 21.83mmol) and N-methylmorpholine(4.8mL, 43.67mmol) were
dissolved in dichloromethane (100mL), under argon, and (3-
dimethylaminopropyl)carbodiimide hydrochloride (4.60g, 24.0mmuol) and N'-
hydroxyethanimidamide (1.62g, 21.83mmol) were added. The mixture was stirred at room
temperature overnight then water (50mL) was added and the mixture stirred for 30minutes.
The organics were separated, dried and the solvent evaporated to give a yellow oil which was
redissolved in 1,4-dioxane (100mL) and heated to 100°C for 3hours, cooled and the solvent
evaporated to give crude tert-butyl 4-(3-methyl-1,2,4-oxadiazol-5-yl)piperidine-1-carboxylate
as a brown oil (5.74g, 98.5%).
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hydrochl ori de (921ng, 8.72nmmol) and
N - hydroxy-2-[4- (et hyl t hi o) phenyl ] et hani m dam de 25
w@ 3®3099178t. 36nmol ) were added. The m xture wasPGI/BE20@4000697
at room tenperature for 923hours. The organics were
washed wi th sodi um hydroxi de (0.1N) and citric acid
. i rati Ll ter) .and .t
Stepr Gokde BRI Ran Ry B Rt BBk R Mhoiae 5738

21.B@etictswhs/dissal vedlin MeOH G XGOIEL Y 2HA Bk maitd sBR@bE @f hektyl chloride
reflux for 5 hours, cooled and the sol vent evaporat ed

(1. 2wl ‘2nyramal) dg Mashe 41 qmlogv i added and theumiasture heasert tox@9€ for 1 hour,

t i sohexa t 0..gi.ve a yel | qw WD..

oS D HBEE 8 BB RD B v gt el e{iphiomrpethane
diefryl dhém@tihyd Fﬂb@)d@@dﬁi Yol whidh 4728 ¥idd}eaz thﬁéd%i}tpdﬁ@ﬁ?l &her and-

_ne-l.-carboxylate (920ng, 54%; NWR (CDCl13): 1.46 (9H,
driegh to give thetit@rcopmiqundips a 2010B(1(9Big, 55, yiedd)y B1S:3448 (MH+).

2.92 (2H, t), 3.05 (1H, M, 4.00 (2H, s), 4.07 (2H,

m, 7.24 (4H, m. 5 Step 2. Acetyl chloride (86L,
Methodl@ol ) was added dropw se to nethanol (0:.5nL) and

Stirred for 10 m nutes then added to tert-butyl
4-[2(4-Ghloto-berayh 2 Hitetoarbk iz l-pipdriding- oxadi azol - 5-

yl } pi peridi ne-1-carboxylate (237ng, 0.61 ) in MeOH

(5m.) and the m xture heated to 60 hour and the

sol vents evaporated to gi vgNaN he f H conpound as a

yel | ow powder, .(1 0%)p_MBIx298 (MHH) . 10

Met hod F 4-(3- Met , 2, N‘oxadi azol - 5- pi peri di ne

hydr ochl ori de HN N Step 1: Hydroxyl am ne (50%

wv solution in water, 20nmL, 10.0g) was added to
Step¢ eksombeddtirtide 150 ) Whs Qilled fottiSvisd 6¢MB! mindted to phosphorous

e uLvaquts% and the m xture stirred at anbient
OXYPglﬁEé‘F akt Qe The Fesulsing maigse wis reflured fas2rhmursomdghermcdoletand

j L pi which was filtere washed with
pouli A5 RIER Bale PO et Ryt Bo SO ET et ettt was
neu@¥lagea ﬁl@ingdzoﬁctdn‘trﬁ@tigﬁnz@_ﬂﬁn{ Barossdedld sx@dcted Wt iloromethane. The
met hanol (50nL) and dried to give
orgaicsyere sxipé {MaROal alrfivaporatsd i gitve 4reveddmiperidindVe an oil, which was
5..32(2H, s), 8.67(1H, s). 20 Step 2:
‘“eiyﬁﬁéﬁﬁ?ﬁﬁ%a%§%§P %%yl)piperidine-4-carboxy|ic acid
(5.008, 21.83mmwl), 1- hydroxybenzotriazole (2.95qg,
21.83nmmol ) and N-met hyl nor phol i ne(4. 8L, 43.67nmmol )
Stemer Bhe aindsdicyandpipsriding twas dinselvhd reme tha 0ot (FOmL aret di-ters-

butyeicrliggr%bnae%g ?1 %g:})’_was added. The resulting mixture was stirred for 5 hours. The mixture

was concentrated to an oil which was purified by column chromatography eluting with an
ethyl acetate / isohexane gradient (10:90 to 40:60 v/v) to give tert-butyl 4-cyanopiperidine-1-
carboxylate (9.25g) as an oil; NMR (CDCls): 1.45 (s, 9H), 1.85 9m, 4H), 2.8 (m, 1H), 3.4 (m,
2H), 3.7 (m, 2H).

Step 3: A mixture of tert-butyl 4-cyanopiperidine—1-carboxylate (2.1g), sodium azide (1.95g)
and ammonium chloride (1.6g) in dimethylformamide was heated to 100°C for 18 hours. The
mixture was cooled and partitioned between IN HCI and dichloromethane. The organic layer
was washed with water, dried (MgSO,) and evaporated to give a gum which was purified by

column chromatography eluting with MeOH/dichloromethane (1:99) to give tert-butyl 4-(2H-
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di met hyl am nopr opyl ) car bodi i m de hydrochl ori de (4. 60g,

24. Omol ) and N 25 hydroxyet hani m dam de (1.62g,
wQ@200889108 ) were added. The m xture was stirr ePCHSE004000697

tenperature overni ght then3%ater (50nL) was added and

the m xture stirred for 30m nutes. The organics were

tetrafg) - Asigeridlnd- Qf&aﬂﬁQyIatbe(ls.’il' YWF@@I@?H?{&%& INEf 2H), 2.15

yel l ow ol | which redi ssol ved
(m(szoa@(naﬂ@)h%amdmwmommy 3hours, cool ed and the

sol vent evaporat ed to give crude tert-butyl

4- (3-nmet hyl -1, 2, 4- oxadi azol - 5-yl ) pi peri di ne-1 - car boxyl

Ste tél:_?_’/l" % %%8%131/03 C())g gegiéﬁutgl A gﬁﬁ-'tgtfl&o ﬁld)glﬁegg%ﬁ@blzggﬁém&%é @%?nng) in

dimethysformemide-($2,) Aooleddo 52@ wi- egdld&qbsqlbmmdiyﬂﬁdd €168 ®0Y4 dispersion

in oglh eTl';a rﬁﬁlgﬂpg( gﬁxltg%n\g{l)ql sélﬁr\/\%fsfordl 2 O|u\{§s?he%$rp @nge%_'d@ﬂlcgmf@)solutwn of 4-
chlé8b&FPhoonlifle M%@ﬁgg - etﬁ’ﬁi%ﬁ tHE nq}fé&r ¢ as allowed to

heated to 60C for our vent's e

wamv@p\opm teshpeathré hied stivsadl foan furgieds thbufsumé gk tWel Was poured onto
ether (1:1) to give a

or onet hane 5 dieth
Watéfr xUgried Wik e&‘{lwlxﬁﬁ%tatm Tgf‘e%@ct voa&thea dyied Mebet)rapd evaporated to

a gl.g%lrlﬁglf%'%g%% g§ b@gl%n f?gﬁ%%{ggrkgﬁr @g@li mc_tlﬁ)a S cijyggﬁggngof ethyl acetate /

1sohfbxé.ﬁb (19:90rb GO B0 gmwu);aﬁ Hrt-Biity B2l -(AchbltobRhAR)- mlta@az{;ie 5-
10 Ste &i . I soni pecot ani de (10g) was added

HN N
ylplﬁ%ﬁl@%ﬂvﬁag@w@r %)Ms(qmlphdssdho?féhé 8 (m, 2H), 2.05 (m, 2H),

e e

butyuau[ep(4mmbn@ztjbezﬂ-m%1@1w1§1p@ﬁhﬁw129£box1}lnﬁe [4x8Hgh NPIR

neutrali sed usi n% concentrat éd pot assi’um
P

ture
(Cqﬁl@rlo%sa 8Hézn]d7 €0t 7k { &doniZEh, 3P ¢, BHp et hane@H)THSS5 1§ 2H), 7.15

| GSoMer e dried (MgSO4) and evaporated to give
@ %q)g?gln@ Ipéridine as an oil, which was used w thout

further purification. Step 2: The crude
4- cyanopi peri di ne was di ssol ved in nethanol (50nL) and

Stepy:- ket saluen 9f ratdwid dridt @-qhlotghenmml -2 tberizoldSeylpiperidine-1-
was ., stir for The m xture
cartpEle CABELR TRy D) i e himpseeteanigyfmb) and e

resultf gUIX 16 W@i 26 AR RBYhOREUTHE thiYy
i sohexane gr aéll ent (10:90 to 410 u%é‘wé@c?k@%&aé%ﬁ{daatz@oéoped with

7N NEp in mgthanola Thy epswling gnindivasepurified by column chromatography eluting with
7N NHj in methanol / dichloromethane ( 1:99 to 5:95 v/v) to give 4-[2-(4-chlorobenzyl)-2H-
tetrazol-5-yl]piperidine (328mg); NMR (CDCls): 1.8 (m, 2H), 2.1 (m, 2H), 2.8 (m, 2H), 3.1

(m, 1H), 3.2 (m, 2H), 5.7 (s, 2H), 7.3-7.4 (dd, 4H).

Method H
4-[2-(4-Methanesulfonyl-benzyl)-2H-tetrazol-5-y11-piperidine
0..0
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carboxylate (9.25¢g) as an oil; NWR (CDC13): 1.45 (s,

9H), 1.85 9m 4H), 2.8 (m 1H), 3.4 (m 2H), 3.7 (m
WQRk)04/02876t ep 3: A mixture of tert-butyl PCT/SE2004/000697

4- cyanopi peri di ne-1-carboxybate (2.1g), sodium azide

(1.95g) and anmoni um chloride (1.6g) in

" di ' S 18 hoyrs. e
m Xt oo e R o SO e Bl Bloonts Wi opt -
tetrelz618- gy sipBiidiase-caffor ylRrORLa siaiRf meVRd @SR a5k bhepare 4-[2-(4-
wat er, dried (N%SOZL and evig/?rat ed to give a gum
chlogersmzyibre Fhigtrazoledylhpipesidingriylethadodias topy 4pihd 5o NMR(GDCls): 1.8

S Ol S AT bt b8l P et 3o, 258 35 0 2, 7.5

(d, Qﬁg,rtagpbd,@}g[ ) pi peri di-ne-1-carboxylate (1.31g); NWMR
(cbc13): 1.5 (s, 9H), 1.9 (m 2H), 2.15 (m 2H), 3.0
(m 2H), 3.3 (m 1H), 4.2 (m 2H). Step 4. To a

Me olution of tert-butyl
—-ill‘*éi—ktet razol - 5-yl ) pi peri di ne- 1- car boxyl ate (873ny)

4-(3-BeBr fiREMY-D AL RIS I Phibdraie0l €d to 5C, was added
sodi um hydri de (1ebng 60% di spersion in oil). The

resulting mxture was stirred for 30 m nutes before
the addition of a solution gf” chl or obenzyl brom de
(780ng) in dinethylfornaq )
allonwed to warmto rgom tffenperatury—and stirred for a
further 3 hours. TheHNixture was pdurdd onto water
and extracted with ethyl™ acetate. Vhe /extract was then
dried (MgSOX) and evaporated to 10 a gum Purification

StepY: TOhYiRed bl0HHT SRhaRMYmEIiekiuRObvidife @.@quwﬁ?gsxgﬂs was added,

gav

. of ethyl acetate / isohexane (10:90 to 70:30)
via gqrpa g gver 4P gniputess|a solution of 4-cyano-piperidine-1-carboxylic acid terz-butyl

4-12-4 4-chl orobhenzyl)-2Htetrazol e-5- .
st 17 0 Pt S GRH P b T PofnAORlorr 32) in anfydrous THE
12¢:8L). & i i
( (?.m ) g’llibﬁe gr4e.:1?cl§>?naly %t?o@%ﬁggﬁqeﬁstlg ogeé‘g%gg ﬁégém'!ﬁ')te}pﬁer&mre. The
reaqtign was)quenahietl bysantna trasfer itnotaydapidly stirred solution of saturated aqueous
b NS SARES W v Pepedasfiorad Bnbighpetom nevpmisation to
pH ZE%I :the%z.ic%ét(dﬁ( %f’zllﬂg ﬁ()]\?eo?ls %I'C?. 81*14)2: Ef):a.%tigél? g{gf‘?g{ezﬁ%s %1@% g%a{c?eg ninto Et,O
(70@nLY end whashed with 10% aqueous citric acid followed by brine. The organic extracts
4-12-({A-chl orobenzyl)-2Htetrazol e-5-yl pi peridine-I-
werg Q{“'Béfa‘?fi 8 ?‘%%ffﬁ%ﬁ“ g'%f%l%ﬁ R félfé?fiewrﬁ&h gudtiep{bpiofmevagaensign of
. if ' i i . 3 r ti oy N
B S84 Bt A0 A e M ot 00, i
wasquirified by avlathreshdorazte gtapbypen sitica bel7 Slutihig wiith arehdranlgly polar
The rlffE? [ ti ﬁ% um was Eurifi_ed by col umm
gradigii zg)gﬂnaFS Mg@ eanhgEygRoRationeliplyents upderadrsed pressure gave the
sl - 595 j
s SBHET CEdob SO 1 OB ICHELSL s 3 .52 . 2,
1.83((B28n2hl), 2NIGRs(TDC2.AP (1t 1119), 1Mo (BH), 2H3, 4.1 (Br &gbgg 2.8

(m 2H, 3.1 (m 1H), 3.2 (m 2H), 5.7 (s,
7.3-7.4 (dd, 4H).

Step 2: 4-Acetyl-piperidine-1-carboxylic acid fert-butyl ester (1.00g) was dissolved in

The m xture was

anhydrous THF (6mL) and cooled to 0°C. To this was added a solution of lithium
hexamethyldisilazane (1.0M in hexanes; 4.84mlL). This was left to stir at 0°C for 10 minutes
before addition of a THF solution (2mL) of methyl phenylacetate (0.661g). The reaction

mixture was left to stir for a total of 4 hours before being quenched by the addition of 1M
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25 Met hod H
4-f 2- (4- Met hanesul f onyl - benzyl ) -2H-tetrazol -5-yl | - pi pe
WO 2@itne917€0, , . . O N==N  ~ HN N WD 2004/ 099178  PCT/SE2004/000697
PCT/ SE2004/ 000697 39 Thi s 40as prepared from
4- et hanesul phonyl benzyl bromide and tert-butyl 4-(2H

aqueBhy BCP(500n1Y). J1HeRE4ckidh %ﬁxiur@@ﬁ?%rdfﬁ%%iﬁtg@ ) S ﬂiﬂflen the

net hod to that used to prepare
combined qr-gbmnzytr)tctQ Weteadriegdznker ﬂ}agﬂldsnﬂn Blﬂfatéi hlitEfﬂ(téYEdl hEﬁ’a;ﬁrahon of

sol%_[b%sp l?rgidég ?e[}ihlf S%Wssuga é,age (aéf?)cg y&llmg og} vgkm:h _vL/p.g purgflegi t(yrgolumn
chr%fgtllwggipﬁy 83 ’sﬂl%!i')gel, Zmﬁg an ﬁlcgéja'sm%l_}b poer g9r§d131% ‘of %_90 in DCM as eluent.

EvapotdiioBeri aylveits mnddrybdidbt pyssaze bavk the )ieﬁfeﬁeliﬁdcbm-pﬁé\‘ryﬁ\lbutyryl)
HN.. 10 Step 1: To a stirred solution of net
PiPFRg AR r‘iﬁfﬁ"éf%‘hﬁ%é tf(rebw psterpsR clepg ml;(Q)ZZﬁ@sNMw €adDCls): 1.45 (s,

Vi a
oHy ISR OLIY L 28D, 228 3R, P8 BBl e, e 24
5.44 1 189047, 1z}na|6€(ﬁﬁeﬂas1sd3ﬁ@rm)eqk/{s m4gngmr)Pharm Bul | .

2001, 49, 822) in anhydrous THE (120nL). The green

cl oudy solution was then left to stir overni ght at

0 Th rea
tep 3O UL Bt Popst BD-nloR AT hi - o i améafrmbpéh esggr (0.118g) was
disspied iR MRSDE GHADY Sn LRI dBITR Heffix Y OIitRB o SR hyd Mg K0.0IQg) in
was then stirred for 15 m nutes before neutral P’sa1 e}
methanol §3miz). bifterdS mérttites a reflyfx thM@qUaDImxt&l(él was'lameled to room

rempEAERE S e Sl e e rbrstiate e T prade product as a
cledr @kl veved why plli{ﬁﬂlé'épey 581'1%119 %Hx%ﬁia@og‘?ﬁ‘[%ﬂya&lt stlic ét"ﬁ%fr% B85 eluent to give

dri ed over magnesi'um sul fate and tere
4- (%bmub’b?rntﬁélﬁ)dﬂéf-pylapdrbyll)fpupemﬂm%bbazrbnxﬂmmdbn@rmﬁdﬁ @@t@r (0.032g)

o RIS R O s GLAE IS o356 BRI 8 49 2%, i,

2.7 (vr o rahogt n I
e mar ol o0 (2 AES (R o URE W (AT 216720 (m. 51D,
MS&3&pddHt).on of sol vents under reduced pressure gave

the desired product as a clear colourless oil

(4.00g); NVR (CDC13): 1.45 (s, 9H), 1.52 (m 2H),

Step 4: 4-(5-Benzyl-2-methyl-2H-pyrazol-3-yl)-piperidine-1-carboxylic acid tert-butyl ester

(0.032g) was dissolved in a 25%v/v solution of trifluoroacetic acid in DCM (7mL) and stirred
for 30 minutes. The solvents were then evaporated under reduced pressure to give a clear oil
which was purified by column chromatography on SCX-2 stationary phase using a gradient of
DCM up to 50% 7N NHj3 in MeOH in DCM as eluent. Evaporation of solvent under reduced
pressure gave the title compound as a clear oil (0.018g); NMR(CDCls): 1.50-1.60 (qd, 2H),
1.85 (br d, 2H), 2.64 (tt, 1H), 2.66-2.76 (qd, 2H), 3.17 (br d, 2H), 3.76 (s, 3H), 3.91 (s, 2H),
5.76 (s, 1H), 7.16-7.20 (m, 1H), 7.24-7.30 (m 4H); MS: 256 (MH+).
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1.83 (br d, 2H), 2.16 (s, 3H), 2.45 (tt, 1H), 2.79 (br
t, 2H), 4.10 (br d, 2H). 25 Step 2:

W@ 2088099118 pi peri di ne-| - carboxylic acid tert-bupgl/SEX0£000697
(1.008) was dissolved in dhhydrous THE (6nlL) and
cooled to OC. To this was added a solution of |ithium

Pre!%ﬁfﬁﬁﬁi%f'&]r@eﬁﬂ%@%&%%w)QWFQ%B—vﬁ-—rﬁﬂé}’mﬁ Thi s
was Teft 10 stir at OCfTor 10 mnutes Defore addltlon
of a THE solution (2nL) of thyl ‘phenyl acetate
(0.661g). The reaction mXture was left to stir for a
total of 4 hours before bei n[g— enched by the addition
of 1M WO 2004/099178 PCT/ SE204 800697 40 aqueous

HC (50nmL). The reactiq extracted with
Et 20 (3 x 75nl) theng@re [ gani ¢ extracts
were dried over magn p Piltered.

Evaporati on of solvents under reduteqd pressure gave a
thick yellow oil which was purified bygcol um
chromat ography on silica gel, using an increasingly

pol @his @iedeti 2 Mas @tepatedGh iaTasB afnilal 16QRL deScrBeame Mthed T except
of sol vents under reduced pressure gave the desired

thaythe gnegho Pheyhacsiate Bigdyn plep-2 wﬁw«bis@mw@ witlcmethokifd-i c

ﬂu@&%ﬁ@%&:ﬁ%é% (glveeséf gﬂ{_sé@ ﬁli %gfplh?ﬁ)?l)— - o-bilty%ﬁ%%p rgpﬁe-l-carboxylic

ac1c2t6218b\(tyt estS&BIMﬁ (@Dcﬁgbn A5 %sth) 135(031 60%$m, QH% 1.- i%o (¥ a, 2m),

2. 2{-9)34}_&1511{242468( iﬂi '(hr t, ii_H) St Hp(s32H), 4.07- 4 18 (br m, 2H) 5 44 (s, 1H), 6.99-

R ST TR T TR —

useg 313‘?2:2 ﬁa%@%ﬂuﬁe@ vAtH &B&l{—l’?ggﬁl%frﬁ(@%ﬂa')t%dcﬁusHﬁbgyllethylanune (in

equitnplar eioxto giwé Mg eth}’é5r(éa‘blqr©1bemyk)t-w@ymsl -3-otlmpertdine-1-

e 3R BT SRR RS, PYIAOLE! SR T8 154 o

2HMi7bY, wgarrauaﬂﬁ i 260-D¥948)] H@me;larzog@ 9 BPNY 890, D) £83-4.08 (q,

usi ng O as eluent to give

2H)44(]5 49%51€cyld- 2H)er. 68/(s; PH, [6)&36\(2,98 (13 YH), 7pli7eeR1 ¢inn2H); M&r388
cid tert byt ester,.(0.032 ﬁ a_clear oi

(Mﬁ"%ﬁ; sgﬂue rgrgoyal o %protict%qomg%vmt %w}le co_gn@@m(i@p a clear
gurﬁ(o.é’@) r&sﬁésé{MHﬁ-H) 2.78 (br t, 2H), 3.77 (s, 3H),

3.90 f 4.18 (br d, 2H), 5. 72 (s, 1H), 7.16-7.29

(m 5H); NB: 356 (M), 20 Step 4:

é- ; 5- Benzyl - 2- met hyl - 2H- pyr azol - 3-yl ) - pi peri di ne-1 - car
Me ic acid tert-butyl ester (0.032g) was dissol ved

(R)130(461\/18§1_‘3{%és\41f§1941%%9¢])-@fthfo'bhérl SO BAHE afdeﬁ? dd in DCM
C7nL) an

Stirred or 30 mnutes. 1 f¥ents were
t hen evapor at ed undeMa(@yficed pressure to give a clear
oil which was purified by chrgnatography on
SCX-2 stationary phase usi g gradient of DCMup to
50% 7N NH3 in MeOH in DCM asMelNent/. Evaporation of
sol vent under reduced 25 pressurg gave the title
conpound as a clear oil (0. Ol%o v NVR(CDC 3):
1.50-1.60 (qd, 2H),

Step 1: Preparation of (45,5R)-1,5-dimethyl-4-phenyl-3-(3-thiophen-2-yl-acryloyl)-

imidazolidin-2-one
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1.85 (br d, 2H), 2.64 (tt, 1H), 2.66-2.76 (qd, 2H),

3.17 (br d, 2H), 3.76 (s, 3H), 3.91 (s, 2H), 5.76 (s,
wWAar)o4/090116-7. 20 (m 1H), 7.24-7.30 (m 4H); NS: PQBSE2004/000697

(MH). WO 2004/099178 PCT/ 882004/ 000697 41

Preparation of 4-f2-ethyl-5-(4-fluoro-benzyl)-2Hp

razol -3-yll-piperidine NN HN This material was

prepared in a fashiopSsjnilar tg thatpdescribed in ‘
Met hod | except th tfie pheflyl acet ate used in
Step 2 was substitut i th met hyll 5

fl uorophenyl)acetate, to give . N—

4-[ 4- (4-f1 uoro-phenyl) - 3- oxo-th yr - pi peridine-|-car
boxylic acid tert-butyl ester [NVR: (CDC13): 1.45 (s,
9H), 1.50-1.60 (m 2H), 1.74-1.80 (br d, 2H),

2 2&' ”?I‘n%éhénte o1nri|agﬂ.\c a&dg§2§g,57784% ﬁﬁ?’n&l) Ya_gu's%e%élgﬁ 1{7318]%10r0methane

(10(111}) aﬁﬁ-l))zcal?l Clﬁeri’deZ(D &émL 29Hl)6,m1ﬂ151,) 3 Gadedldpwive: A$1612st1rr1ng for 2h,
glMl"HI, and the net drazine wused.in Step 3 wa
the deetrs\kopgenge |m|¥ AECOSRPA Pathdalent to dryness. (45,5R)-

SSBSBAR BIIR A0a3 ) SSHIRLh d lok Bty

14. ﬁimnml)lwere @rdmxydl erdlahllocbrhﬁhinet(B tnyll) s@tvadre hdMMR t6 CHIGER) chloride as
1.41-1.45 (t, H, 1.49-1.54 (m 2H),
onejpoyigory Bs (W@F ﬂben SEPI)fd Ozerecghiz éguf(%‘ worlyp (Wzasmgzvlelzwater then

brll{ebifg cgnée?}?bﬁg)ggllé‘ﬁﬁd ggz%lgé(l%%roﬁsqggré 3(hgx tc() rﬂlqlch%_‘s)methane)

gavé tHelsub- tﬁﬂed(dﬂitanhhd (WB g, a&%) (ab/MyM]low aﬂdNMliJ@@DQI%B}tO 85 (d, 3H), 2.90
rempval of the ectin gave the title
(s, %%}réo‘)érﬁal,dﬁ)é & gbrlH),lgo (Ef@@g(}n T 7.9861, (164 §.00 (d, 1H);
LCM@tggfi MEGR - 3- (4- Met hanesul f onyl - phenyl ) -3-thio hp
pi onal dehyde Me(O2S S 20 Step 1:
Prepar atl on of
(4S,5R) -1, 5-di net hyl - 4- phenyl - 3- (3-t hi ophen- 2-yl -acryl
Stepgi smpmmlm@m%m bIRIB - enademsotionyipheny])-3- -thiophen-2-yl-

proll)j gﬂ/l?'%%lo 1me phenélllzmndazo?dm 2-one

Me(0),S
o)
O »\N -
S Ph
S \

Copper (D) iodide (1.31g, 6.89mmol) was suspended in tetrahydrofuran (10mL) under
argon and TMEDA (1.14mL, 7.58mmol) was added as a single portioﬁ. After stirring for
10min the solution was cooled to -78°C and 4-thioanisyl phenylmagnesium bromide (14mlL,
6.89mmol) was added dropwise. The resulting solution was then stirred for a further 30min at
-78°C. To this mixture was then added slowly a mixture of (45,5R)-1,5-dimethyl-4-phenyl-3-
(3-thiophen-2-yl-acryloyl)-imidazolidin-2-one (1.13g) and dibutylboron triflate (4.2mL,
4.14mmol) in tetrahydrofuran (10mL) at -78°C and then the resulting mixture was stirred and
allowed to warm to room temperature overnight. The reaction was then quenched with

saturated aqueous ammonium chloride and washed with concentrated tetrasodium EDTA
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, N- Ph (2-Thi ophene)cinnam c acid (1.22g, 7.88 nmol)
was suspended in dichloronmethane (IOrm) and oxal yl
w@E hdoanydes (0. 86nmL, 9.86mmol) was added dr opwi SECT/S¥2004/000697
stirring for 2h, the acid4&hloride was concentrated
in vacuo and azeotroped with toluene to dryness.
Ikefb, IRe-orPantesiwd MinWbardreRNGM¥bnt AR CaRI0b AL vt i
“NT 25, oéféas?mml) and DI PEA (2. B2rd 14%%%%% eyl acetate
(10pmépi weth-Chlodipetieorainaciddhd g( @9min)ol awas adeied agddimglet mortion and the
the acid _chlorjde as one portiqn.. This was then _ .
Sohgttan%tléfag 6@4% § WaAE}I?Q&%gQ%S? RO IVRgRsvs saflinm Rsreside solution
t i (A=Y f Gl ol;
e s Dty SRS A D8l HOHEL Yo SEAM oppouna (.06
64.%8)d3-4 whiltesbll) MMRIGDCl;) 1680 (d4H), 283 &, Bel)) 200 ¢, BH)NVR (dd, 1H),

éCDClSL: 0.85 (d, 3H), 2.90 10 (s 3%, 3.95 (m 1|g),
3.8% (mpl iy 4-0pfld, Hp4.-96rf 1Dy 5.2 (G H)ng-99 (ap, 3H). g1 @, SH), 7.4 (d,
ZH)%) _g(g;%}lg%%@ggéﬁ% M 327 (M) . Step 2:

repara
55)-1-[(R) - 3-(4- net hanesul f onyl - phenyl ) - 3-t hi ophen- 2-y
| - propi Qnylgl - 3, 4-di net hyl - 5- phenyl -i mi dazol i di n- 2- one
Stewé'(%epga@n ti{le pprapquad 15 Copper (1) iodide (1.31g,

6.8 [ et.r rof uran,(l, OrL).

i bR gt ot R L B R S P R
dimetisi-8ghenylontid2bliditt1-6fie SLOT £, 2008 Metol) W iBsAN in dichloromethane

sol ution was cooled to -78C and 4-t hi oani syl

(40phe nydaraggrasindihosduiianew gsianeled to67 8 grmBIRAlaslutionl 6inL, 6.53mmol)
R L L S e S T TS

salt qUgheshsthevhdded il etegeth stirred vigorously at room temperature for 1h. This
(4S, 5R) -1, 5-di net hyl - 4- phenyl - 3-
was(tBen filterph end stityed with Phog hlnmiing (g biriddi Ailratiomard cdb®edtration gave

tho B pompuli (2R 1bhts ol s Sty GBTRY 5 &l 106 24 (.
DE)HIBUL SHYASSS ! 118 633m, ) ONBElh 1 RIS @ 519000 (4, 2H), 9.76

t enperat ure over ni ght. e rfeaction was en quenc
(s, Mix h saturated aqueous anmmoni um chl ori de and washed
wi th concentrated tetrasodi um EDTA WD 2004/ 099178

PCT/ SE2004/ 000697 43

Method K
(R)-3-(4-Methanesulfonyl-phenyl)-3-thiophen-3-yl-propionaldehyde

This was prepared from (3-thiophene)cinnamic acid using a similar sequence of
reactions used to prepare (R)-3-(4-Methanesulfonyl-phenyl)-3-thiophen-2-yl-propionaldehyde
(Method J); NMR (CDCls): 3.03 (s, 3H), 3.20 (m, 2H), 4.79 (t, 1H), 6.85 (m, 1H), 7.00 (m,
1H), 7.25 (m, 1H), 7.40 (d, 2H), 7.85 (d, 2H), 9.75 (s, 1H).
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15

solution. The organics were then separated,
concentrated and redi ssolved in ethyl acetate
W@ 1@an0v9178 et a- Chl or oper benzoic acid (1.7g, 6.BCTBE004/000697
was added as a single porti4én and the solution
stirred for 2h. This was then quenched with 2M aqueous
m hydr oxi de solution and the resulting
Me%l%ﬂﬂpl tate coI | ected by fi Itratl on. Th| s gave the

tfonpoptivelyl) Hibreldebldd;
NVR (CDC13): 0.80 (d, SE%’ 2.83 (s, 3H), 3.00 (s, :
3.72 (dd, 1H), 3.85N#PP, 4.05 (dd, 1H), 4.95 (t,
1H), 5.22 (d, 1H), 690(m 7.214dm 5H), 7.44
(d, 2H), 7.79 (d, 2H); LCM ). Step 3:

I-proplonyl] 4 di met hyl - reh I-|n1dazolld|n 2 one
(1.05 g, 2.18 nnDI) was dissol‘ed i n di chl oronet hane
(40nmL.) under argon and the é on was cooled to
-78C. DIBAL solution (7nm., 6.53mol) was then added

dr B k4 o o
0 Y5 S S ST APy G L8 g i
sequaide Of sgadtionsaised acprepare $R) BKGMathzgmsldftﬁiy}LpBényi)Gthlophen 2-yl-

proR ARG i P M VMRARRGE FE55 (Gof . 208G, BFRc B3 (abED, 6.62 (m

d (0.25g, 389
L BTORRE 1P RS AR, 1 8E (A FEBIMS (5% Sa e
2H), 4.96 (t, 1H), 6.85 (m 1H), 6.93 (m 1H), 7.20

Mok y 7.48 (d, 2H), 7.90 (d, 2H), 9.76 (s, 1H. 20

(R)-(33)1 ﬁet(h%né\é%fﬁ ﬁﬂ%‘éhﬁ? .?zy(4 R o)nhgn Eh\}]j) roceg}n gl'ngfd}éhx'fd%r opi

al denyde Nrs WasS prepared
(3 t hi ophene) CI nnam Meg©0),8, usi ng a simlar sequence of
reactions used to prepare
(R) - 3- (4- Met hanesul f onyl - phg ’ Pophen- 2-yl - propi
onal dehyde 25 (Method J); DJ13): 3.03 (s, 3H),
3.20 (m 2H), 4.79 (t, 1H), 6.85/(m 1H), 7.00 (m
1H, 7.25 (m 1H), 7.40 (d, 2 .85 (d, 2H), 9.75
(s, 1H. WD 2004/099178 PCT/ S 1/ 000697 44 Met hod
L

(R) - 3- (4- Met hanesul f onyl - phenyl ) -
-yl) - propi onal dehyde Me(O)2S S
This was prepared from (2-[4-chlorothiophene])cinnamic acid using a similar

- (5-chl or ot hi ophen-2

sequence of reactions used to prepare (R)-3-(4-Methanesulfonyl-phenyl)-3-thiophen-2-yl-
propionaldehyde (Method J); NMR (CDCls): 3.04 (s, 3H), 3.23 (m, 2H), 4.86 (t, 1H), 6.70 (m
1H), 6.95 (m, 1H), 7.45 (d, 2H), 7.87 (d, 2H), 9.75 (s, 1H).

?

Method N
(8)-3-Phenyl-3-(4-methanesulfonylphenyl)propionaldehyde

Me(0),S
O 20
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This was prepared from (2-[5-chl orothi ophene])ci nnam c

acid using a simlar 5 sequence of reactions used to
WEL@paraTs PCT/SE2004/000697

(R) - 3- (4- Met hanesul f onyl - pAgnyl ) - 3-t hi ophen- 2-yI -

pr opi onal dehyde ( Met hod J) NVMR (CDC13): 3.05 (s, 3H),

Ste?'}l)zgrépﬁ}fg%%f (ﬁgs_?%) 4 %%ges&%gyl(@ehyllﬁﬁ-p%ﬁé{/ﬂ:gapmnyl] 3,4-

dinMtiyd-5-phenyl-imidazolidin- 2 one _
(R -3- (4- Met hanesul f onyl - phenyl ) - 3- (4- chl or ot hi ophen- 2
-yl )-propi onal dehyde Me(O Thi s was prepared
from (2-[ 4-chl orot hi ophene]) am ¢ acid using a
simlar sequence of reactiors u eg t qyprepare
(R) - 3- (4- Met hanesul f onyl - pheny] ) - 3jt hi pphen- 2-ylI -
pr opi onal dehyde ( Met hod $ A .. 3-04 (s, 3H),
3.23 (m 2H)., 4.86 (t, @ NF), 6.95 (m
1 7.45 (d, 2H), 7.87%7
NH)’ ( HRAe(O) S

1H). Method
(S) - 3- Phenyl - 3- (4- net hanesul f on
e M(O2S/ i0 WD 2004/099178 Pg
Step 1. Preparation of (4S,

5R)Tda mﬁ)mso( éprEﬁ @ﬁl@aﬁul(émﬂg SHheRY1))and ‘I@ﬁf(‘%hﬂ_l? wARadded

pheny | -imi dazol i’ di n- 2- ohe

N, 1\8&)/ N} 'tmet dl t IQISCH@D@G 9. ﬁimLeS Smnud g thé le)sultmglmixture was
S“‘%%%?Wf%%gfﬁgﬁ%f Ry R ARab P o Phemlmagnesipobopice

(5.00d, 1tV €n TEFU S 080l Mw4s h'c'ld%d‘%ﬁ& thé%&dlflﬁgnﬂtufe%Wed at —78°C for
terrperature for 10m n. then cooled t

150@Re dy$okeitpmessi dim-birtplvorba tl'lﬂﬁtﬁ @3DmL] IVM m dIHEyl e.':'bh@;mﬁhl)nol) and (E)-

18 PR e g T s s e ot T
(MétBodDL1 .OQ;M.S TinfHoBURMHIEU BRI ) whs HAR AnddRdresiling mixture was stirred

whilst allowing to warm to room temperature for 18h. The reaction mixture was washed with

yl ) propi onal dehyd
2004/ 000697 45

saturated aqueous ammonium chloride, water and brine, dried (MgSO,) and evaporated. The
residue was purified by eluting through a 20g Bond Elut with gradient of isohexane to ethyl
acetate giving the sub-titled compound (1.49g, 100%); NMR (CDCls3): 0.78 (d, 3H), 2.82 (s,
3H), 3.00 (s, 3H), 3.78 (dd, 1H), 3.80 (m, 1H), 3.98 (dd, 1H), 4.72 (m, 1H), 5.19 (d, 1H), 6.99
(m, 2H), 7.22 (m, 8H), 7.48 (d, 2H), 7.79 (d, 2H); MS: 477 (MH+).

Step 2: Preparation of (S)-3-phenyl-3-(4-methanesulfonylphenyl)propan-1-ol

To a solution of (4S,5R)-1-[(S)-3-(4—methanesulfonyl—phenyl)-3-phenyl—propionyl]-
3,4-dimethyl-5-phenyl-imidazolidin-2-one (846mg, 1.78mmol) in THF (20mL) at 0°C was
added lithium aluminium hydride (3.6mL, 1M in THF, 3.6mmol) and the resulting mixture
was stirred for 15min. The reaction was quenched by the addition of 2M aqueous sodium
hydroxide. The phases were separated and the organic phase pre-absorbed onto a Bond Elut
and eluted with a gradient of isohexane to ethyl acetate giving the sub-titled compound as a
white solid (285mg, 55%); NMR (CDCls): 1.63 (br s, 1H), 2.33 (m, 2H), 3.00 (s, 3H), 3.59 (t,
2H), 4.28 (t, 1H), 7.23 (m, 5H), 7.43 (d, 2H), 7.82 (d, 2H).
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(4S, 5R)-1-(3- [4-nethanesul fonyl phenyl ]
acryl oyl) - 3, 4-di net hyl - 5- phenyl -i m dazol i di n-2-one 10
w@ dmtlood 7, 1.0y, 2.51 nmol) in THF (15nlL) wasPGEUSE04/000697
and the resulting m xture was stirred whilst allow ng
to warmto roomtenperature for 18h. The reaction

X aturat ed agueous anmmoni um
Steg]3 P a\ﬁ%ﬁ err}gfn% |ne§ dried (MgSO®4) and

ev awo raabhzmion Bh€S)-3-phengli8-(hasetRaich il @Y1 Rén @b pbp 491 -0l %244mg
t hrough a 20g Bond Elut with gradi ent 'of 1sohexane
0.8dmmAl) in @@,mswgd@mae@tﬁjammpe@@dman@(ﬁ%mg( 0.928ypo0l) and the

res@gg@xtﬁ%% t(%odn efts_ﬁe’rat r fr?‘FZTéé ’rrﬁ%t%gegw szjwashed with 2M
aqu(kb‘ml)s Sé)%uﬂ ;192!11’3)(( ED(Z é{El)OilrﬁJ_;( &1ed1€lﬂ)i evés&gted Qé’"%lvg o title c%%npound

Step 2: Preparation of
M!;SJ!@ phenyl - 3- (4- mat hanesul f onyl phenyl ) propan-1-0l To
= ution of
R4S, Bidbr hEx( 3 4%}%&&@% E ve- phenyl -p
ropl ony en |m azo di n- 2- one
( 84Blig wag lpm@l fyom |(145T 515)-(1 ZGFfﬂ)mﬁhar&@l\f@gdplﬂdﬂ@ﬂbrylo;ld)) -3,4-
lum al.um.ni u ride nm., 1IMin THF 6nmo
dingfrgispipe M@Wﬁ‘dm@?a\? an i&é‘%o@il?wé@awﬁmuﬁsmomdmng a
| eous
e Lo DR 2o L e Bn M BRHE Y

pheoylg[anpmnplﬂahsele;frcm% ghammfg;esxnﬁrbranﬁdmm&h%ﬁ }\I) ;AVBIR (CDCls): 3.01
u W radi ent of isohexane to et acetate
o Gobpag @iy 3o ErBab el ottt 6 (n J8DWRAY Enodi 142 (0, 21),
MR (CDC13): 1.63 (br s, 1H), 2.33 (m
781}2—%3@?%9%?@ 1H§| 3.59 (t, 2H), 4.28 (t, 1H), 7.23
(m 5H), 7.43 d '2H), 7.82 (d, 2H). D 2004/ 099178
EPICT{gEZOOMOOOGg? 46 Step 3. Preparation of the
Me conpound To a sol ution of

S R JRLARRR! - 01(24

rtin

SE ;
peﬁmdwaapﬁpéraﬂznmu (4@ SRy IB Y 4-anghdnsulfon ﬁjhleﬁﬂ]hgrylo 1)-3,4-
was stirred at room tenperature -|y

dlmﬁﬁh%{"g‘lpge%@%lﬁlé@nﬁ -on 30 1504l egﬂma@mm rbmande using a
methéd §miAf o thﬁ}g%Sﬁg gp @%Sarﬁ‘(@" -E)ﬁén%f(ij 3t(9f rget}/lanesu or}yII-t le

compound.

phefR)prdpi6dalfttyde Glohepheny ndaghdsitmtthanryeavd whenyl ) prop
i onal dehdye This was prepared from (4S,
5R) - 1- (3- [ 4- met hanesul f onyl phenyl ]acryloyl)-3,4- 10

Mgglgg&ghyl 5- phenyl -i m dazol i di n- 2- one and
or ophenyl magnesi um br om de using a nethod
(R)-8¥(BiCAdrot DfIhbidbheiBAN-{ L nRERR&d i onylphenyl)propionaldehdye

(S) 3- phenyl - 3- §4 nmet hanesul 1 onyl -
diis Wy piepapd reehi#deS Bx bid- b‘hm&hanmyhfesylpmrtyﬂ]@myﬂyh 3,4-

dlmét%/glzg1 ?Ben’%—’l 1 a%olggr%ﬁ(‘) eﬁqﬁ Q%u_l\g%o-(Sﬁ,ﬁ }_gfpghenﬂ%neﬁ?m bromide
using )metRod@m{ikr 2t used to prepare (S)-3-phenyl-3-(4-methanesulfonyl-
phenyl)propionaldehyde from phenylmagnesium bromide (Method N).
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7.87 (d, 2H), 9.76 (s, 1H. 15 Method P (R -3-(3
, 5-Di f1 uor ophenyl) - 3- (4- net hanesul f onyl phenyl ) pr opi ona
wo ohad9a78Thi s was prepared from (4S, PCT/SE2004/000697
5R) - 1- ( 3- [ 4- net hanesul f onyK4phenyl ] acryl oyl ) - 3, 4-
di met hyl - 5- phenyl -i m dazol i di n- 2-one and
Meth&d ®i f | uor ophenyl magnesi um.brom de using a 20 nethod

. P10 4 ol -Aay1 g3 DA

phenyl ) pr opi onal dehyde fron1ph%pylnagnesiun1bron1de
(Method N). Method O

(R) - 3-(3-Chl oro-5-fl uorophe
enyl ) pr opi onal dehdye
5R) - 1- (3- [ 4- et hanesul f onyl phenyl ] ag
di et hyl - 5- phenyl - i N i di n-2- o .
3- chl uor o- 5-f | uor ophenyl magnesi um bxegi/de using a
method simlar to that used to prepare
(S) - 3- phenyl - 3- (4- met hanesul fonyl - Cl

phenyl ) py opi onal dehyde from phenyl magnesi um brom de
Step @e% &doNyfion 8h 1\5@”2%0‘1)@@1‘7@P@@T¢18E‘26¥WM@6 9qid (4g) in

il R P D and R 4 spesh egolt 19,235 e eyl ghlorie (6mb.

Thd#Naétlon fixeyre Wwas Ftrréd f@l2Hou@Nat@bom temperature, evaporated and azeotroped
1-[ (al |yl oxy)carbonyl] pi peri di ne-4-carboxylic acid

with 2afiydreiissl . e psvigngenidug soatlisselred ivmhydrods THF)(100ml), cooled

0 . : d ride (.6 Th :
o LR LID5 LRSS oF B P R s aropvie
The eS8 @ nitt@re WAIRFeakE foodh nieeRlre IO Hhowd DibtRNRWAL PHBmI) was
THF. The resulting residue was dissol ved i n anhydrous

addggeng the@iganicsast sdshadowiCsatamted sodium bicarbonate (50ml). The organics

vl ARV M AR PRS 880 S L2 Aokl oo,
e 4 LB OTLL SRR S0 S P g i

wassirigd dotebhewsdThenepe ity WenzasHied5aithl jaturdited sodigarbicarbonmsand
Ied d ted. Th id
extr%c?tg@ giq@:cgétpglregl?eét(%. TE%/ ﬁ orrn%% 8/&&3 ;;16% ;{n(celselvalgjoerat\ég %o dryness. The

residue was purified by chromatography on silica eluting with a gradient of isohexane to ethyl

acetate hexane / isohexane (2:5) to givg allyl 4-(bromoacetyl)piperidine-1-carboxylate as an
oil. Yield 4.92g. NMR (CDCls): 1.7 (m, 2H), 1.9 (m, 2H), 2.5 (m, 1H), 2.95 (m, 2H), 3.7 (s,
3H), 4.1 (m, 2H), 4.6 (m, 2H), 5.3 (m, 2H), 5.95 (m, 1H).

Step 2: A mixture of allyl 4-(bromoacetyl)piperidine-1-carboxylate (547mg) and 2-(4-
chlorophenyl)ethanethioamide (366mg) in ethanol (15ml) was refluxed for 5 hours. The
reaction mixture was evaporated to dryness and the residue was purified bsl chromatography
on silica eluting with methanol / dichloromethane (2A:98) to give allyl 4-[2-(4-chlorobenzyl)-
1,3-thiazol-4-yl]piperidine-1-carboxylate. Yield 698mg. NMR (CDCls): 1.65 (m, 2H), 2.25
(m, 2H), 2.95 (m, 2H), 3.2 (m, 1H), 4.3 (m, 2H), 4.55 (m, 4H), 5.3 (m, 2H), 6.0 (m, 1H), 6.95
(s, LH), 7.35 (m, 4H).
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cooled to 5C and HBr in acetic acid (6.55n,

33%ol ution) was added. The resulting m xture was
wa@riosped7d or 1 hour. The reacti on was basifi edP@i/8¥2004/000697

saturated sodi um bi carbonat4® and extracted with

di ethyl ether (x2). The organics were dried and

e B0 P TG 1 L B Phrbonyie
(692&1@51 ﬁ%:ﬁﬁh?dﬁo@s %On@cx@&sadcﬁle@ EXAHRNE (2. @9%)%@5\%& ’%{ §&(Pph3)4
ive ally ronnacetyl)plperldlne car box

(ZOémggﬁnd @plresumrm Hix4ure Aps SNIVRI ¢G0P mpdrafird fir 42hd)1rs A Rirther

porfifh ob e (1t (e) 5 PageP): Do vias gded o P phikings Was stirred

for Dif@he? 18 AolisX THE RabfiorPinidthre was rpalrtltloned betweex% 1IN sodlu hydroxide
- (bronoacetyl ) pi peridi ne-|-carboxyl ate éln

(S0mi) apd ethy] acespiiad l@(]n)ﬂétTfmrm'gﬁnlcsawemgepa’%%atgi)rwdmnétehmted to
dré\%gr@? areflux%ﬁ{}?yr@g hou The reaction mxture

YWES Vet ¥a Py IR PR D Sy Zpidtiompeyphase
usu?/ %ﬂ%ﬂféﬁ?&ﬂgtﬁpﬂy to 0% SN Nﬁ?meMéUrl-f]Fl AABroFRHARAE efuent to give 4-

| oronet hane (2:98) to give
[2- (A-thzor(sherxzml)drZbl:haazpj%)yl]plpendme as a sohd Yield 162mg) NMR (CDCls): 1.8

i.az eridine-|-carboxylate. Yie
(m. 88 (R ) s L35 25 B, 36 3 (im0 et 240, 7.4 (m, SED.
295(m2H) 3.2 (m 1H), 4.3 (m 2H), 4.55 (m 4H),
5.3 (m 2H), 6.0 (m 1H), 6.95 (s, 1H), 7.35 (m 4H).
MemadZS)04/ 099178 PCT/ SE2004/ 000697 48 Step 3: To a

t|on of al lyl . .
4" L LEINg t hi azol - 4-yl ] pi peri dine-1-ca

rboxylate (692nmg) in anh rous gHE (20m) was added
di medone (2. 069) folleﬁ Pd¢PPH$) 4 (201ng) and
the resulting m xtur S roomtenperature
for 4 hours. A further >‘portion Nf dinmedone (1.039)
and Pd(PPh3)4 (100ng) was added and the m xture was

st ITd £6b1Btibro6f rerrfouky] h%?lﬁ-@txﬁﬂﬂfﬁyl)fﬁrﬁgndlﬁé?Ic'a%xg'af&; HWE&S 91419-

partitioned between 1N sodi um hydroxid
8- %)r(@ 9§g*®89ram@i)amé tigleomphosphine Gra§ghincBH@néder a blanket of Ar was

PR AT T
MetShitl '(m %—IW@Q §§@ed dﬁﬁ'tﬁ@re@ctﬂfrﬁ%seﬁﬁ‘reﬁffo%&ﬂs Eﬂ)d trhgr{ 4eNolution

NH3 i | oronet hane as eluent to
was [Cznt(amtratwﬂcm Mmmz )'llh)e-rds,lcihet \hammiftedﬂylls]mmpsfnlg(hl 91% BiStage cartridge

and @%relt t e uélog o% gg n(?%ﬁ}) ethyl ggga%é ?r( thlag% 1'IQI5§ rgnemlzrgl_grg Hﬁxt%re was
artfhll? d(s%elvgcﬂn a AMPHEM cﬁf)'Qagle SMEEBR Qnést d'red fo&b&ouﬁ tklxen c,%ﬁ:ntrated

Met hyl -2Htetrazo per i
in vacuo. The residue was partially dissolved in DCM (40ml) and triethylamine (162p1) and

MP-Carbonate (4.17g, loading 2.8mmol/g) added and slurry stirred for 64 hours. The resin
was filtered off and washed with a 10% solution of methanol in DCM and the filtrate was
concentrated in vacuo. The residue was purified by column chromatography on SCX-2
stationary phase using methanol and then a 1M ammonia in methanol solution. Evaporation of
the solvent under reduced pressure gave the title compound as a yellow solid (0.502g); NMR
(CDCls): 1.78 (2H, m), 2.06 (2H, d), 2.77 (2H, m), 3.08 (1H, m), 3.19 (2H, d), 3.08 (3H, s).
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15 To a solution of tert-butyl

4-(2Htetrazol -5-yl ) pi peridine-I-carboxylate ( CAS
w®1e010963 8) (0.98g, 3.89mmol ) and tri phenyl phpSphE2064/000697

(3.06g) in THE under a bl arket of Ar was added the

di i sopropyl azodi carboxylate (2.30m ) and the m xture
Me$hod Ted for 10 m nutes. Methanol (4731) was added and

the reaction was stlrred for 18 hours and then the
5]¥hm£kwmﬂmmrﬁ ez 2.4 The resi due was

purified on S|I|ca u3|ng a gpg Bj ot age cartridge 20

and a gradient elution of 2 5% et hyl acetate in

hexanes. This sem -pure m xturfe partially

di ssolved in a 4M HO i tion and stirred

for 1 hour, then conce vacyo. The residue

was partially dissoly '

triethylamne (1621) - Car bonate (4.17g, | oading

2.8mvol / g) added and slurry stirred for 64 hours. The
Step ésToa solasiof bf §-ethytiniddzoking 2 Wadibre (14) thMEQL%IﬂWh@ adiRd

of . meth nol WDC%@ nd the filtrate was
POLESHTL SATPSAR [R5vechderuty &e[(mﬁ%lybulfwmlmym@endme-1-
S Y D S 2 A Y B 7 o

mixEvea pes abnaentrated uhﬂmf redicee pressurdand tHed WeR haRitRASH b&ween
ave the title conpound as a yellow solid (0.5029);
dic kkyne-pay water 775‘“-’(‘2r genieayepwascqlizrted ddriedant pviisated to dryness.

S W R o A

eth}& abdthrgl/ isShptaner(id) o dvy bdrbegizald-eihge2 3. dothifBzoktiil 1-
NN _ HN O Step 1: To a solution of
yhpipegdingr | ﬁ?raa&séﬁtp A& 2 solid. dfieldd - (3gg)NMR @Wﬂ@)ﬁt@rﬂs)(t BB, 1.5 (s, 9H),

L9998, 3 ESR TS A0 ol OB L9 Rl

Steear Xy hdpens(od. di&@)t baryd 41 (AeK@H-BioRGinidX4okkis- V8B piperidine-1-
heated to 100C for 18 hours. The reaction m xtdr 8 was
carbogpaterd rlagb i diperae (F@al owd agdfedsa:, snletiemel 4M&FChimglioxane (10ml) and

hl t
e BRI DARSE BB U5 L BOLSERTEN AR RS, 38 o he s
was dﬂt}eﬂﬂsﬁmd wakhed e idikiey] Weter RVEivE 5ashynys ﬁbé&d’{ﬁwﬁfﬁ%ﬁ’ohmne 2,4-
on_silica eluti ng Wt h a gradi ent of i'sohexane t

diongt Kiald 88 EngtMS212 MHéxane (1:1) to give tert- butyl
4- (4-ethyl -2, 5-di oxoi m dazol i di n-1-
yl) pi peri di ne-1-carboxylate as a solid. Yield 1.12g.

NV & GiiladmanBeOBut (ibing 3henlimidagoli®d,4-dione was prepared 5:phenyl-3-
piperidin-4-ylimidazolidine-2,4-dione. MS 260 MH*

1In a similar manner but using using 5-methylimidazoline-2,4-dione was prepared 5-

methyl-3-piperidin-4-ylimidazolidine-2,4-dione. MS 198 MH*

Method U
4-(4H-1,2 4-Triazol-4-yl)piperidine
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1.9 (m 2H), 2.35 9m 2H), 2.7 (m 2H), 3.8-4.0 (m
3H, 4.1 (q, 2H), 5.6 (bs, 1H). Step 2 : To a
wGaompeydairon of tert-butyl PCT/SE2004/000697
4- (4-ethyl-2,5-di oxoi m dazébi di n-1-yl ) pi peridine-1 -
carboxylate (1.12g) in dioxane (10m ) was added a
L gt .
S e ot e Rl BB Inddipn iirydhns (gfime) in otucne
(10etihens RBA) baraglpiseidih-aachiie@.Smly and p- tmaéne‘sulféxﬁé @éld (75mg) and
and _washed with di et hel ether to give

thegesultng miiyyeysisHiTRd 2 spPireasGhire farel Sthomrs. dhe Fraction mixture was

[ ner but.
reflfkEd for STHOE: arkfinért &valfbliuddlo Restlell. e (IMBSHacHikickE b0
chr@Mapighphy dhRilika elutifighA#0d bidiRat & eilbil ¢ ethyPackffle Mitive 1-benzyl-

In a simlar nanner but usi n(gmu& ng

A- (et rytiazeldard pipenising; Yidd Aemgm NMRLJADAS6): 2.0 (m, 4H), 2.1 (m,

2BV P B A ot D 58 ok B G55 pS pFr s [ e
~N NON HN WD 2004/ 099178 PCT/ SE2004/ 000697 50 Step
1: To a solution of 1,2

Step Bi Ep paphubion pf arbienzy)l et | 8riedrhagdr4y])pipeli @60 @)0mg) in ethanol

(1088 Wi gt SRR er b e oR P g maniin fate 9262mg).
The R&ulihg HxtlleWaY RIWRS] & I b8 Tak n‘h%ﬁﬁ% ?/@ é@# lfﬂt%lée]:i%rough Celite
18 hours. The reaction m xture was ['uxe

andreyaparatad do ttymassgo gperda(ddt 1 2o tiragnbé;—gfl)piplaadme 3 d N&&ntW&Shd Yield

urif.i to hy. on silica elutin
100, SRRV LASI Iy 2 Goathr &5 ative G5 Gordiph 3.3 b,
1H)44(24(h‘i 118, ¢5 t( |2@50I 4-yl)piperidine. Yield 220ngs. NWR
(d6 DVBO)': AH), 2.1 (m 2H), 2.9 (m 2H), 3.5
(s, 2H), 42 9m 1I—I) 7.35 9m 5H), 8.65 9s, 2H). Step
, a solution of
M—é@&zyl 4- (4H 1,2, 4-triazol - 4-yl) pi peri di ne (200ng)
4-(3 . DakbaReh 102 (Ll -85, adegg: pal | adi um hydroxi de

ng) folowed by ammontumtormte 9262ny). The

resultlng m xture was refluxed fof, 1 hour. The m xture
was cool ed, filtered through Ce and evaporated to

dryness to give 4-(4H 1,2, 4trinazoN 4-yl) pi peri di ne as
a white solid. Yield 100hg. YNMR {d6 DVSO 1.75 (m
2H), 1.95 (m 2H), 2.6 HN 3105 (m 2H), 3.3 (bs,
1H, 4.2 (m 1H), 8.6 (s, 15
Step 1: To a solution of 1-benzylpiperidin-4-amine (10g) in dichloromethane (80ml) cooled

to 5°C, was added pyridine (5.1ml) followed by acetyl chloride (4.5ml) and the resulting
mixture was stirred for 5 hours. The reaction mixture was washed with 1N NaOH (x2) and
then the organic layers were dried and evaporated to dryness to givé a solid which was
recrystallised from ethyl acetate to give N-(1-benzylpiperidin-4-yl)acetamide. Yield 8.8g.
NMR (d6 DMSO): 1.4 (m, 2H), 1.7 (m, 2H), 1.8 (s, 3H), 2.0 (m, QH), 2.75 (m, 2H), 3.45 (s,
2H), 3.55 (m, 1H), 7.3 (m, 5H), 7.75 (d, 1H).

Step 2: To a solution of N-(1-benzylpiperidin-4-yl)acetamide (8.8g) in chloroform (30ml),
cooled to 5°C was added dropwise phosphorous oxychloride (10.6m1) keeping the temperature
below 5°C. The resulting mixture was stirred at 5°C for 18 hours. The reaction mixture was

concentrated and azeotroped with toloune. The residue was redissolved in chloroform (30ml)
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Met hod V 4-(3

,5-Dimethyl -4H 1, 2, 4-triazol -4-yl)piperidine N NIiN
woRooseg78: To a sol ution of 1-benzyl pi peri di nPAF/8E3004£000697

(10g) in dichloromethane (80nl), cooled 20 to 5C, was

added pyridine (5.1m) followed by acetyl chloride

o eSS L o M R R o T

rea¢tiG) mixvare wdenolddebaifpadniich satyrated sWEing: BichBonA8 @xtracted with
evaporated to dryness to give a solid which was

dwh@&m@hwq 3k dlrueé and eYappratede dharesidug veds\dissolved in 7M HCI and

reffly(c R RONHORE il b & A basfhl Ficf afbous BB sium
carb(ﬁﬁateZ b&tra@ed751tfl rcﬂich?d?%meﬁxaﬂ@(x@ dr?ea agltlevapbrited. (The rddilue was
5H, 7.75 (d, 1H). ep 2: To a solution of

Purhﬁle(dlb}’bélmﬂtpglfﬂéhy dﬁuﬁngwtlh)@ﬂ@étaaﬂmdé isoBeBy (2M80) to give 1-benzyl-4-

gL VR Pehine RIS B MR R TS5 T Gn B 3T (m, 4, 24

(s, EH}TQGJ%WZQIg bsk QQ’V251C): 3.956m! B3I, Bt ure vas

stirred at hours.” Theé reaction m xture was
30 concentrat ed and azeotroped wi th tol oune. The
si.due. was redi ssal ved.in chloroform (30nml) WO

Steh G5 15 BSTEE TP LB PGS 2 5t P el kIR A 24
taﬁé‘l@l M@ife 200R a6 BAISOFSHYS (A%, { g 2852 1ef leiKe
H %%ﬁ?gur se The ¢ r eact |b2n nﬂd urlgj Wasn’?z\f%‘3 Zﬁ% 6% 96(m 2H),
3. Oﬁ)ém; 1 pd.0MAIEat ur at ed sodi um bi car bonat e, ext ract ed

with dichloronethane (x2), dried and evaporated. The

resi due was dissolved in 7TMHO and refluxed for 8
Meﬁﬁi&" The reaction m xture was cool ed, basified with
—aﬁU'em‘Us pot assium 5 carbonate, extracted with

Preplaretiéroofivd-sapeopyx 1 methiyliddfl 1 AnttrizivelpdyBtaad-8-dAabicyclo[3.2.1]octane
residue was purified by chromatography eluting with

et hyl ace / isohexane (20:80) to give 1-benzyl -
4H 1, 2, 4-friazol -4-yl)piperidine. Yield 1g. NWR (d6
L1 A, (m 2H), 2.1 (m 4H), 2.4 (s, 6H, 2.95
N H)',\l 3G (s, 2H), 3.95 (m 1H),.7.35 (m 5H). 10
Step3 “asim'lar manner to Method U step 2 was
pr epar 4-%( 3, 5-di met hyl -4H- 1, 2, 4-

triazol - 4y|)p|per|d|ne NVR (d6 DVSO): 1.75 (m 2H),
Stefd 1 9Preparat2éd) of bdnzythic®h[3.22l. oclam3-Gd), 3.05 (m 2H),

4.0 (M 1H). Method W15 Preparation of

3- (3-isopropyl - 5-A4ret hyl -

1,2,4-tri agol - ) - exo- 8-azabi cycl0[3.2. 1 ]octane

o

A solution of 2,5-dimethoxytetrahydrofuran (22.2ml) in 0.1M HCI was refluxed for 1
hour and then cooled to 0 °C. 1.3-Acetonedicarboxylic acid (25 g), benzylamine (15.6ml) and
10% sodium acetate (95ml) was added in one portion and the resulting mixture was stirred at
room temperature for 1 hour and then heated to 50 °C for 5 hours. The reaction mixture was
cooled, basified with 2M sodium hydroxide, extracted with dichloromethane and washed with
water. The organics were extracted with 1M hydrochloric acid and washed with

dichloromethane. The aqueous layer was basified with 2M sodium hydroxide and extracted

with ethyl acetate (3x100ml). The organic extracts were dried and evaporated to dryness to
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NN::X~N Step 1: Preparation of

8- benzyl bi cycl o[ 3.2.1.]octan-3-one O N A solution of
WQ2@®4a99128 hoxyt et r ahydr of uran (22. 2nl) in 0. 1MEIIIE20045000697

refluxed for 1 20 hour and2then cooled to 0 C

1. 3- Acet onedi car boxylic acid (25g), benzyl am ne
give b @ﬂ@éor@}ﬁnd]&g%’é&% Bivae&d @5&%&8%&1&)% gﬁgﬁda on. Yield

one porti and the resulting mxturevva
13.66pMEipdHAt.ure for 1 hour and then heated to 50 C

for 5 hours. The reaction m xture was cool ed,

basified with 2M sodi um hydr oxi de, extracted vvi th

r nics

S Bl B A R RSS2k Prap o B R o

wi th 25 dychl oronet hane. The aqueous | ayer was

basifi ed th 2 Ngg:'};ldm hydr oxi de and extracted wth

x10 . The organic extracts were

wd and " evaporated to dryness to WO 2004/ 099178
SE2004/ 000697 52 give the title conmpound as a

oi | which was used without further purification.
Yield 13.66g. M5 216 MH. Step 2: Preparation of
8- béna2ypblitioy of d-Benzylbidyol{2A-1Jockme-3eduwel Bpbgkinmehandl 2B0mI) was

- 05 To 0 on ) ) .
added pyndine 6 é?@béﬂp%o‘ze% Bedrgrlampsdydioshissids (4859 and i resulting
mu(t&@%ﬁls)reﬂh@)&d o 9@ Homy il 1@50’(&)5 rﬁ& & wafhll tokl‘)éol to room

hydr oxyl am ne hydrochl ori de and t resul
tenrperaturﬁ endwtenpaftitioned bétwreed 8/aham lané dlcllilmomelaama Qe orgamc layer was

ture was .al | owed ‘t’@eecool t m terrper ature and

driq 40 YAPQIIER 4 €AY Bkt Uik FPIRRYEH 48 BTV HRLIS BiHeR g ased without
and evaporated to give
ﬁu&ﬁgm???gﬁbﬁéﬁg%§%Yﬂ§§ ?%kﬁggolld whi ch was used
MAthout further purlflcatlon Yield 10.79g. M5 231
P gre paration
Steg 3bBWf9qa lon a5 Pwéﬁoqzsb@yql}@e% hlecunckewapmine o N
NH2 15 A sol ution of
8- benzyl bixeycl o[ 3. 2. 1. ] oct an- 3- one- G- et hyl oxi me
anol (500nl) was heated to 165C.
s Nidged portionw se over 6 hours. The
tion was heated for a further 4 hours and then
goled to 5 C. The reaction was acidified wth 6M
hydrochl oric acid and the phases separated. The

aquAQURILieH bf 8.beAzyIBicFclo@Sl. { .1@ens bhe-0-methyloxime (27.78g) in pentanol
(500ml) was heated to 165°C. Sodium (10g) was added portionwise over 6 hours. The

reaction was heated for a further 4 hours and then cooled to 5 °C. The reaction was acidified
with 6M hydrochloric acid and the phases separated. The aqueous extracts were basified with
sodium hydroxide and extracted with ethyl acetate (3x100 ml). The combined organic extracts
were dried and evaporated to dryness to give the title compound as a pale brown oil. Yield

20.21g. MS 217 MH".

Step 4: Preparation of N-(8-benzyl-8-azabicyclo[3.2.1]oct-3-yl-exo0)-2-methylpropanamide
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sodi um hydroxi de and extracted with ethyl acetate

(3x100 mM). The conbi ned organic extracts 20 were
waleioedorml evaporated to dryness to give the tPCT/BE2004/000697

conmpound as a pale brown oi8. Yield 20.21g. M5 217

M. Step 4: Preparation of

N- ( 8- benzyl - 8-azabi ¢ycl o[ 3. 2. 1] oct - 3-yl - ex0) - 2- net hyl p

ropanam de\ WO 2004/ 99178 PCT/ SE2004/ 000697 53 O N

henzytN i dycl o[B. 2. 1] oct an- 3- exo-am ne (10g) in
(20nl) was ddded |riet hyl am ne (9. 7m) and
gobutyric acid (6.43nml) followed by O (7-
azabenzotriazol -1yl )-N, N, N N -tetramet hyl uroni um

hexaé b yeraphes wlbeﬁ%d!st%bhcyaé[% m)ocfanaglelxdtﬁﬁm%q%@g)tm PMF (20ml)

m xture was al to stir for 18 hours. The reaction
wamddded tethsmpneuP danl) and sobwiyme acad1(:6 @3m}) dctiekedbyt B-(7-

o RS T B GRS GPELT, 20360

andQBs kdfshRid g Whik urd Qi Hl%\bé/(ﬂtro‘%ﬁk @8 13HdukN€he %Eﬁ&?ﬁﬁﬂure was poured
with ethyl acetae (3x50 ml). The organic extracts were

ontd wa@d anth dxteacsgsiowith ethyt acethte (356 milp Teweganidsevdre ekeacted with 6M

o%%n%%éi g@%l e%trbétgmﬁﬁ%ég%q;fgedlvy@ga %(Sﬁu?lg E]ygr'oﬁ@_a%gg@m extracted
Wltl(l @hyﬁ@etae%Si”Sd ). ’%HQ org%m% e&ﬂh&%reeg%r?egt(dlﬁg ﬁ%gﬁoraéd fo éx’%ess to give
the &tlBenmpbulﬁl 453 pa%@bno&mydohﬁ Yheﬂch&' D9AMAS 287 MHT;NIIR CBCW 1.1 (d,

A RA R €N kR 3(@3?1#{5‘ A et 2 dTodRy. 53, 1ED, 7274

(m,Sghution of N-(8-benzyl -
"azabi cycl o[ 3. 2. 1] oct - 3- yI exo) - 2- met hyl pr opanam de
(13 27g9) in pyridine (25nl) and chI oroform (50ml) at
C. The reaction nmxture was room |

Steﬁ enEPaetierof RgneHEnCasrrary- Sralegbtyi lef b? 41tgamuf’rxl>-exo -8-
s evaporated and azeotroped with 20
azaﬂ_gfclﬁ'ﬂ?xi Pi?ﬁtaﬁ\?e& due was di ssolved in chloroform
(50mL) and diisoprepyl ethyl anmne (24m) and acetic
added and the resulting mxture
18 /hours. Saturated aqueous sodi um
N Nadded and the product was

Phosphorous oxychloride (13ml) was added slowly to a solution of N-(8-benzyl-8-
azabicyclo[3.2.1]oct-3-yl-ex0)-2-methylpropanamide (13.27g) in pyridine (25ml) and

* chloroform (50ml) at 0 °C. The reaction mixture was allowed to warm to room temperature

and then allowed to stir for 18 hours. The mixture was evaporated and azeotroped with
toluene. The residue was dissolved in chloroform (50ml) and diisopropylethylamine (24ml)
and acetic anhydride (5.15g) was added and the resulting mixture was refluxed for 18 hours.
Saturated aqueous sodium carbonate (250ml) was added and the product was extracted with
dichloromethane. The organic extracts were dried and evaporated. The residue was dissolved
in 6M hydrochloric acid and refluxed for 18 hours. The reaction mixture was allowed to cool
to room temperature, basified with 6M sodium hydroxide, extracted with dichloromethane

(3x50 ml), dried and evaporated to dryness. The residue was purified by column
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di chl oronet hane. The organic extracts were dried and
evaporated. The residue was dissolved in 6M
whyanoehirori c acid and refluxed for 18 hours. ACESE2004/000697
reaction m xture was allowéd to cool 25 to room
tenperature, basified with 6M sodi um hydr oxi de,
lQr: I .
o AR PRy S RRE HORLABR: of A dcMahhenk iy 28 SR in
methaheljrin Mﬂﬂbﬁﬁﬂétﬂﬁ&]ta giveChé GE2 G&ﬂp@ﬁﬂ@@ ‘&n offhwhite solid. Yield 2.31g.

MGV GHMER s & 40k G 00, i 510, .6 (5, 3ED, 3.05

GRS AT RGP, 4 UF ()7 A Ba PO B0 A0 08
14(d 6H) 1.7 (m 4H), 2.1-2.4 (m 4H), 2.6 (s,

s, 2H), 4.3 (m
Sten ﬁ) Prepalzﬂvn g} %ﬁa”'1®H0PY5'5Stl@tbylﬁ4|2-F}r7e‘bé{ﬂ@pl -6ryDofxo-8-

azagxcg% FLOF%%I -5-methyl -4H 1, 2, 4-triazol - 4-yl ) - exo- 8-

3. 1] octane N NN To a sol ution of

8- benzyl -(3-isopropyl -5-nethyl -4H1, 2, 4-tri azol - 4-yl

- ex0- 8- 1% azabi cycl o[ 3. 2. 1] octane (2.3g) in ethanol

70ml was/added 20% pal | adi um hydroxi de (230ng) and
N- e N \lg m xture was stirred under a hydrogen

at nmosphere r 18 hours. The reaction m xture was

filter Ndevaporatedto give the title conpound as

a white solid. Yield 1.88g. NVR CDC13 1.4(d, 6H),

(o S0l §E8 pen?3 6%y Lonki B i P s

azaﬁlt:@cﬂa[BaZ 1 Jo0ta@é (2.3g) in ethanol (70ml) was added 20% palladium hydroxide
1- endo- ;8 azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 5- (net hyl suf onyl )
(230mg) asht amsahwr@ms@m stigregd urrdesa apdrogerPataipapleere for 18fhours. The

reac&%n ntug(nH}ég gvag gl? %)c(ly g Ze\a/%oc t{:jl:l % g the title compound as a white solid. Yield

1.88g. NMR CDCl; 1.4(d, 6H), 1.7-1.8 (m, 4H), 1.95 (m, 2H), 2.1-2.3 (m, 4H), 2.55 (s, 3H),
3.05 (m, 1H), 4.35 (m, 1H).

Method X
Preparation of 1-endo-(8-azabicyclo[3.2.1]oct-3-y1)-5-(methylsufonyl)- 1 H-benzamidazole
SO,Me

)
4N

N

Step 1: Preparation of fert-butyl 3-0x0-8-azabicyclo[3.2.1]octane-8-carboxylate
w ’
O\X(N
A1
To a solution of 8—benzylbicyclo[3.2.1.]ocfan-3—one (8.48g, Method W, step 1) in
ethanol (100ml) was added 30 % palladium on carbon (850mg) followed by ammonium
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20 To a solution of 8-benzyl bicyclo[3.2.1.]octan-3-0ne
(8.48g, Method W step 1) in ethanol (100m) was
W@ed9B8® % pal | adi um on carbon (850ny) f ol | owedI/BE2004/000697
amoni um WO 2004/ 099178 PCF% SE2004/ 000697 55 formate
(8.59) and the resulting m xture was refluxed for 4
T .
948 5 05 B R LA R g wes coold

filteFetEaf GOrmpprazstttowagress. (IH6 ndsi dueama dissobretd-ih TEH (50ml) and water (50ml)
di car bonat e gS 61g) was added. The resulting m xture

and, gierisbyty digarhpnate Bho e avap efdad. The respltng migire wayéred at room

enb SRR 4 S S BRNEA FAAREL AL 06 -a bt
diclgogaiitan@ant 404 sitheied ViEiehe ganidt EXtraeal wére tve@h&Delith Bturated sodium
bi carbonate, brine, dried and evaporated to dryness.

blcarh@latwmeedrmsans@wapqr@tgd by drynens ol togidup wps paried b a

onr ol iPfoh iEh Bilin R S8R e R Y A S e Rl ot e
ngﬁﬁd lafign oiYiveich blidded dHMRar@D%l Yield 4513%SN1V%DD@13 1.5 (s, 9H), 1.7

(m, Q) @Ill)(m ZH)Q%(@'?H:)F %ﬂa(rraflﬁarﬂ gbﬂrrt, 8Hp)- but yl

3- endo- (benzyl am no) - 8- azabi cycl o[ 3. 2. 1] oct ane- 8-

carboxylate N N ";~OIf O To a solution of of
Step 81 PreEMﬁMJ)n of tert-but 13 endo (benzylarmno) 8-azabic clo[3 2 1 octan -8-
- 0X0- 8- azabi cycl o 2. 1] oct ane- 8-car box ate . 3

carbioxyle®e di chl or onet hane (9om ) and acetic acid (1om )
was added benzylanmine (2.37nml) followed by sodium

tri acet oxybor oR 16 NG, 3g) and the . resulting m xture
was Stll‘l‘% for| _ The reaction m xture was

concentr d in ethyl acetate and washed
W tdy_ s sodi um bi carbonate. The organic | ayers
re gried and evaporated to dryness. The resi due was
purifisgd by chromatography on silica eluting with a
gradi ent of ethyl acetate / isohexane to 20 give the

ti tf@ﬁﬁﬂq&ggfjofatg‘gﬁbu?ﬁ lf[(gco-tiéf:ib?clﬁloiﬁ? '1]%6@8&%‘%%}%&? (4.43g) in
d1ctﬁor?>ﬁleﬂ&me 29%0ml) 4nd acﬁdt’rﬂc aEid)(,l Orl)3wdsnaddedbenzSla@ins(2.37ml) followed by

Pre&aratl on of tert-
sodimpiriasetanRyhasoydzige (f- %g/)ané[t@e resulfipg mxerawasstivmedyfont &hours. The

reacH'c_)'ﬁ mixture was concentrated, redissolved in ethyl acetate and washed with saturated
sodium bicarbonate. The organic layers were dried and evaporated to dryness. The residue was
purified by chromatography on silica eluting with a gradient of ethyl acetate / isohexane to
give the title compound as a solid. Yield 2.84g. NMR CDCls: 1.5 (s, 9H), 1.6 (m, 2H), 1.9-2.2
(m, 5H), 3.0 (m, 1H), 3.75 9s, 2H), 4.1 (m, 2H), 7.3 (m, 5H).

Step 3: Preparation of fert-butyl 3-endo-amino-8-azabicyclo[3.2.1]octane-8-carboxylate

§ NH,
A0
To a solution of fert-butyl 3-endo-(benzylamino)-8-azabicyclo[3.2.1]octane-8-

carboxylate (2.84g) in ethanol (50ml) was added 30% palladium on carbon (286mg) followed
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O-"~N O 25 To a solution of tert-butyl
3-endo- (benzyl am no) - 8- azabi cycl o[ 3. 2. 1] oct ane- 8
w@2200boirat e (2.84g) in ethanol (50m) was addecr/SES4/000697
pal | adi um on carbon (286ngy6fol | owed WO 2004/ 099178
PCT/ SE2004/ 000697 56 by ammonium formate (3g) and the
by £rﬁ§1'éhfu'np Shrifate (@Efaﬂ@qﬁe s ek xbuRé whs RerRREA ?or 2T:h Rours. The mixture
m xture was coo | tered and evaporat ed
wagicophesks §ilteredgind evapgveated td &rynoapogivd thev\ﬂmlec@mmmds\emm was used

wit%éggqu%r:‘pg‘h 1g§5qn2K{§ M@'ﬁpn MS 227 MH. 5 Step 4:

[ 4- (et hyl sul fonyl ) -2-nitrophenyl]am no }-8-endo-
azabi cycl o[ 3. 2. 1] oct ane- 8-carboxyl ate. SO2Me HN -1
Stelﬂ PidfRratich bif rr-Burelh( e(nethydsuionyl)-nitepheatyl famiddt $regklo-
step 1 but using of tert-butyl 3-endo-
azahlﬁi/?]rBBSZ alpsinePegashoxyiate. 1] oct ane- 8- car boxyl ate (2. 129)
to give the title cnpouq@m a foam 10 Yield 3. 24qg.
NVR CDC13: 1.5 (s égm 2H), 2.0-2.2 (m 6H),
3.1 (3, 3H, 4.0 4.3 (m 2H), 6.85 (d, 1H),

7.9 (dd, JdH, §I 1H) 9.1 (d, 1H). Step 5
Preparat i oH

1- endo- ( pcycl N[X3. 2. 1] oct - 3-yl ) - 5- (et hyl suf onyl )
-1}13 bemn zole SCZMe /N 15 N Step A- To a

n of tert-butyl
{[4-( et hyl sul fonyl)-2-nitrophenyl]am no }-8-endo-
azabi cycl o[ 3. 2. 1] oct ane- 8- car boxyl ate (3. 259) and

R Al i ) Bl by P
ann(lé—%oéﬁby)cyclgm M otfaHE 8- ca‘Pﬁﬁ( @{'Zengw e@l‘ﬂ: (& egrgj?@b%ﬁxﬁ as a foam.

of hydrogen (5bar) and hea
YieRD3.2d g INIVIR UR€1;cddl @dolpd. & th t283)ed.0tD2 amgﬁmﬁl), 3.1 (3,3H), 4.0 (m, 1H),

4.3 (m, 2H), 6.85 (d, 1H), 7.9 (dd, 1H), 8.8 9d, 1H), 9.1 (d, 1H).

Step 5: Preparation of 1-endo-(8-azabicyclo[3.2.1]oct-3-yl)-5-(methylsufonyl)-1H-

benzamidazole

S

Step A: To a solution of tert-butyl 3-{[4-(methylsulfonyl)-2-nitrophenyl]amino }-8-endo-

SO,Me

azabicyclo[3.2.1]octane-8-carboxylate (3.25g) and trimethyl orthoformate (4.2ml) in ethanol
(100ml) was added acetic acid (1ml) and 10% palladium on carbon (100mgl). The mixture
was placed under an atmosphere of hydrogen (Sbar) and heated to 80°C for 18 hours. The

mixture was cooled and filtered to a gum.
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WO 2004/ 099178 PCT/ SE2004/ 000697 57 Step B: The
product formstep A was dissolved in di oxane (20nl)
waea40d1HCI (20ml) was added. The resulting nPI/SE®04/000697
was stirred for 1 hour. Di éfThyl ether (50m) was added
and the mxture was filtered and washed w th di et hyl
Ste?/EBh ﬁglgtp&(%ircggogf;ﬂ;kﬁ% )%R%ag EROREY Maio¥hel98mMhd 4V HCI (20m1) was
added€Fie feuldAg hiicyed whssti2redl]foct hdury Diethyl (et 5081y qu@ ¥dded and the
1H benzam dazole SO02Me N Step 1: Preparation o
migugsetasfilteeq and weshag M4t dieshyl e)thqi@u gmeé&@mq:qmwumoMs 306 MH*.
azabicyclo [3.2. 1] octan-3 -anmine N N N0O2 10 SQ2Me
In a simlar manner to Method A step 1 but using
MeSh&eNzyl - 8- azobi cycl o[ 3. 2. 1] oct an- 3- exo- am ne ( Met hod
Wsiep 3) was prepared
Pregatgtiony 91 1-pq-48-pzabiayglofhP £l danyBy vl 25 imethylswéomyl)} Lig-bexamidazole
azabi cycl o[ 3. 2. 1] octan-3-amne. NVR CDC13: 1.8 (m
H), ) m 2H), 3.15 (s, -3H), 3.45
O (m 1H),.7.1 9d, 1H), 7.4
"8.4 (d, 15 1H), 8.85 (d, 1H).

Step 2: Prearatlon of
1- (8- benz 7VIN 8- exo- azabi cyclo[ 3. 2. 1] oct-3-yl)-5-(nethyl
sufonyl )-1H benzam dazole SO2Me N N 20 In a simlar
Steprdnﬁ@paltabowgf &@dnzyld‘f Ep(methysulfomybel-sidrophenytl }-8Hego-
vvh| ch solidified on standi ng. NWR
aza%ﬁ?&rﬂéwl “’(“ -a 2 3 (m 4H), 3.1 (s, 3H), 3.45

(m 2H), 3.65 ( 4.7 (m 1H), 7.4 (m 5H), 7.65
1H), 9 (m 1H) 82(s 1H), 84(s 1H. WO
/0991 SE2004/ 000697 58 Step 3: Preparation

: 8 azabi cycl o[ 3. &0]2] oct-3-yl)-5-(net hyl sufonyl) -
1H- benzam dazol

SO,Me
In a similar manner to Method A step 1 but using 8-benzyl-8-azobicyclo[3.2.1]octan-3-exo-

amine (Method W step 3) was prepared 8-benzyl-N-[4-(methylsulfonyl)-2-nitrophenyl]-8-exo-
azabicyclo[3.2.1]octan-3-amine. NMR CDCls: 1.8 (m, 4H), 2.1 (m, 2H), 2.3 (m, 2H), 3.15 (s,

3H), 3.45 (m,-2H), 3.7 (s, 2H), 4.0 (m, 1H), 7.1 9d, 1H), 7.4 (m, 4H), 7.95 (dd, 1H), 8.4 (d,

1H), 8.85 (d, 1H).

Step 2: Preparation of 1-(8-benzyl-8-exo-azabicyclo[3.2.1]oct-3-yl)-5-(methylsufonyl)-1H-

benzamidazole

SO,Me
SV

\QN

In a similar manner to Method X step 4 was prepared the title compound as oil, which
solidified on standing. NMR CDCls : 1.9 (m, 4H), 2.3 (m, 4H), 3.1 (s, 3H), 3.45 (m, 2H), 3.65
(s, 2H), 4.7 (m, 1H), 7.4 (m, 5SH), 7.65 (m, 1H), 7.9 (m, 1H), 8.2 (s, 1H), 8.4 (s, 1H).
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To a solution of
1- (8- benzyl - 8- exo-azabi cycl o[ 3. 2. 1] oct - 3-yl ) - 5- (net hyl
wa@odosngdlys 1H 5 benzami dazole (1.1 g) in ethanetT/§E004/000697
was added 30% pal | adi um on58arbon (110ng) foll owed by
amonium formate (l.1g) and the resulting m xture was
heated to 90C for 5 hours. An additional portion of
ammoni um formate (1.1g) and 30% pal | adi um on car bon
Step B1 Brapajation of adeied SaamdbichelofB. X L 1oce3Was5-(athedufoayl)a H-
firther 8 hours. The m xture was cooled, filtered and
benzgimsiszaleed to give a gum which was purified on a SCX

gglolfgg kﬁ}ﬂ%bﬁ‘é}%@ bfﬂ@l -érlo((earﬁ% %Eﬁ‘iufégz il]sc)(:€3 y&—_é-gmgxh%lsut%nyl) 1H-
ber(zaimc&hlbl,e (4. 1§) {rmmaug)l (50?nl§5w%§i amd)soqulaaﬁﬂn ol Eﬁrbo§(1210mg)

(s
follgmiet] |bv;arr@n0rumpfgms (t bg)| |thﬂ tesulting mmtdrmgaa)meaMdFte 98°C for 5

nolfEArd SRERGHET mitticR b plimigntS et Bl S 30 wliAdiTon carbon
(1 1% wiLAdded aidd tHenRNRE %58 Bbatbd Bor A THRIEP B MB L. 'hHéTHl ture was

receptor. These menbranes were i ncubated
coddedi filleied dind gvapbraed®id give 8 gimt whicht wasrpypifies |omaIS,CX> eaklimn to give

e R SRS 20 oL epr SRR T B B 30,55
(mMIB; k3 Reurg, 1.8 sihem), rerspet L ot e detrerdn geq YMS 306 MEH"

sci'ntillation counting. Cofnpetition clrves we
obt ai ned for 20 conpounds and the concentratlon of

conpound whi ch di spl aced Yo und i odi nat ed
M P-la was cal cul ated (I ngﬁﬁiﬂﬁgéerred corrpounds of
for 'f‘Hé .ﬁmﬁﬂy)of Q@ﬁ]?yoﬁ‘ﬁhs tﬁrﬁnﬁ}ft tﬂe%rcfdl}xg N{ng:z? Ss%'es%ed br}/ an in vitro

fromthis-test or certaln compounds I nven

radfoligandlbibbieglasaiye Manaasdt weste ipfephadd! feonh Uhmels@heﬂfﬁiléﬁ)dabl cells
the results are Br esented as Pic50 values. A Pi.c50
whigg egerepsed thesregprabinapiaiuman CERS (@C@p@aSthsg)mmbr@m wea:5 thcubated

o ESUM] Y HET, ST L3 Bt M Yo ins ot

iRl behd #h’dnh er
corkgRRfas BANE HvEnREl Ao A RIS TR nRhugl B4 BRBHANIPY fx bound to the

recédityl eas| deter@amuichyrsdintidlati®d chiMtiGgmompetifion clRvesS®ere bbirkd for
corr?po%hgs an2d tzl'e %or?cegfrztionsofS c'o?np%)unfz 'wﬁich disp'laSCG:& %O% <§)f bound iodinated
MIP-1a, was calculated (ICsq). Preferred compounds of formula (I) have an ICsq of less than
S50uM.

Results from this test for certain compounds of the invention from Table I are
presented in Table IIl. In Table III the results are presented as Pic50 values. A Pic50 value is
the negative log (to base 10) of the ICsp result, so an IC50 of 1uM (that is 1 x 10°M) gives a
Pic50 of 6. If a compound was tested more than once then the data below is an average of the

probative tests results.
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PCT/ SE2004/ 000697 60 SCHEME 1 O1
W@ Rc R2 ObdR2 RRHe

1/HNRA RER2Z NAR4 Conflitions a) (i)

(Et O 2P(=0) CH2CO2Et, base; (ii) hydrogenation (e.

Pd(OH)2, H2) b) (i) Reduct,ﬁﬂgbqeiﬁ. g. LiAITH4),; (il

Oxidation (e.qg. Dess-Martin—periodinane) c) Aly

SE2004R00697

83
Py
S
gH

0
g.
)
|

cefpBistENolase 5@ LDA) | Compound No. Pic50
1 9.0 8 8.0
2 7.4 9 7.7
3 8.9 10 7.7
4 7.8 11 9.0
5 8.4 12 7.7
6 7.2 13 6.8
7 8.0




d) 03 then M2S e) (i) R3MgBr (ii) Oxidation f)

Reductive am nation (NaBH(QAc)3, AcOH) 5 WO
wQeoa,W 78 PCT/ SE2004/ 000697 61 SCHEME 2 R PCX/EE204/000697
AN R OIO Ph2 RNN6Ph 1 Rb HNaIl 3 ..I.. R
RA RO Rc RBR R NR4 Conditions a) R2RMyBr, Cul,
TMEDA, n- Bu2BOTf b) Reducth@_ Fdation (for when R3
is H, or Reduction-oxidattorm tfren RBMgBr (for when
R3 is al kyl) en oxidation c) Reductive am nation
(NaBH( CAc) 3, #¢C 20045/ 099178 PCT/ SE2004/ 000697

Conditions

a) (i) (EtO),P(=0)CH,CO,Et, base; (i) hydrogenation (e.g. Pd(OH),, H,)
b) (i} Reduction (e.g. LlAlH »); (if) Oxidation (e.g. Dess-Martin periodinane)
c) Allyl bromide, base (e.g. LDA)
d) O5 then Me,S
e) () R3MgBr (ii) Oxidation
f) Reductive amination (NaBH(OAc),, AcOH)



62 CLAIMS 1. A conmpound of formula (1): RL R3 R2 N

DA- R4 (1) 5 wherein: Ais absent or is CH2ZCH2; Rl is
wh2008/09h1y8lr oxy, nitro, (CH2)nS(O k(Cl_6 al kyl ) PCT/SE2004/000697

(CH2) nS(O) 2NH2, (CH2) " S(Op2NH(C1_6 al kyl ),

(CH2) nS(O) 2NHCHO, (CH2) nS(O) 2N(C1_6 al kyl) 2,

oS(O 2(C1_6 al kyl), cyano, kyl, Cl_6 al koxy,

NH2, NH(Cl1.6 al kyl), N Cl.%%Z 10 C( O NH2,

C(ONH(CL 6 alkyl), C(ONC-_6 alkyl)2, gOI[NIinked

heterocyclyl], COgH @82(CL_6 al kyl), O(C1_6

al kyl), NHC(O Q(C1]|6 aJI/;Q/I), (CH2)nNHS( DN

het er oé yl) _

al ky (Oghenyl ,”NACTO) het§foar@gl, O
NHGR O \ NHC(O) (C1_4

al kyl ) het eroaryl, (O 2phenyl , NHS( p ¢ XII g -
NHS(O) 2(C1_4 al kyI ) phenyl , NHS(O) 2(C1

al kyl ) heteroaryl, NHC(O NH(CL_6 al kyl), NHC(O NM
-.cycl oal kyl ), NHC( O NHphenyl, NHC(O NHhet er dar ypp
NHC( O) NH(C1_4 al kyl ) phenyl or NHC(O NH(C1_

al kyl ) heteroaryl; wherein the foregoing,ip and
het eroaryl groups are optionally substifjuted by hal o,
hydroxy, nitro, S(OnmMCl_4 alkyl),
S(O 2NH(CL. 4 al kyl), S(Q2N(Cl_4 al kyl yano, 20
Cl 4 alkyl, Cl1_4 al kdny, O NH2, C(O
C(ON(CL. 4 alkyl) 2, , COZ(C1_+4 al kghy

NHC(O) (C1_4 al kyl), N gt 4 alkyl),] C(OJ(Cl_4
al kyl), CF3 or OCF3 }; R2 is phenyl  ohakQpbhex
thienyl or halothienyl: R3 is hydrofen or metil: 25
R4 is a five nenbered heterocycl efcontaining at | east
one carbon atom one to fqgr nitfegen atonms and,
optionally, one oxygen or lul phurjatom said

het er ocycl e being optiopa substituted by oxo, Cl_6
al kyl, H2NC(O), (phenyl c@;
00G

| kyl )HNC(O), Cl_2 WO
2004/ 099178 PCT/ SE2004/ G 3

- Conditions
a) R®2MgBr, Cul, TMEDA, n-Bu,BOTf
b) Reduction-oxidation (for when R? is H), or Reduction-oxidation
then R3MgBr (for when R3 is alkyl) then oxidation
c) Reductive amination (NaBH(OAc),, AcOH)
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al kyl (phenyl) [which is optionally substituted by
hal ogen, C1 4 alkyl, Cl1 4 al koxy, CF3, OCF3, S(d 4

w@bkdoyhd91765( O) (C1_4 al kyl) or S(O 2(Cl_4 al kyl )PCT/SK1004/6D0697

al kyl), S(C1_2 alkyl (pheny?)), NH2 or phenyl; the
five nmenbered heterocycle being optionally fused to a
cycl ohexane, piperidine, %ﬂﬁ&ﬂﬁ pyridine,

pyridazine, pyrimdine or pyrazrne 5 ring; the ring
carbon atons of said fused cycl ohexane, piperidine,
benzene, pyridine, yridazine, pyrimdine or pyrazine

. ri nd desineynéef fasmala P:subst i tuted by hal ogen, cyano,

Cl 4 alkyl, Cl1_4 al koxy, CF3, OCF3, NH2, S(Cl_4

al kyl ), S(O) (C1 4 al K1) or S(O2(C1 4 alkyl); and
the nitrogen of the flused piperidine ring being
optional ly substity by C1 4 alkyl {which is
optionally substit Dy oxo, hal ogen, COH Cl 4

al koxy, OCF3, 10 FClL 4 al kyl), CN, C(O NH2,

C(O NH(CL. 4 alkyl), (O NECL. 4 al kyl)2 NH2, NH(CL_4
al kyl') or N(Cl_4 alk N gl kylg {wherein
the alkyl is optibnally $ dR 4 al koxy or
fluoro}, C(OQCl1_4 alkyl), CANH2, C(O)NH(Cl 4
alkyl), C(ONC1 4 alkyl)2 or S(O)2(C1 4 al kyl)
{V\hwh@‘ﬁm the alkyl is optionally substituted by

f| d dently, 0, 1 2;
R ineheeras CRERE, "accopt abl o <al ¢t hor eof or &
S 0 | RBis@ald) ‘ﬁ&@l‘b&y, tro ACERNRAONEC Q. alltﬂf '(Uk—]%)dé gd)zﬁﬁz,

claimed in cl V\,herenAlsab

co nﬁfdllzr)z@(@bzl\ﬂéﬁﬁm |aa<Y®1§CH9nSfDQJNH@HOI (CHa)h$0QD219(C1 2 alkyl),,

o 5Dl Tl eincgtag kvls Cas DR NHGEO (s oD, N(Crg alkyDz,

al k&%) NH glrdgég%ll& @Hk% K%?)N(Wﬁlﬂh@@m—hnked heterocyclyl],

4 al'ky
NHG(IO)I(LC(IQé(Qils lally D IR (GG e, al KIS TNBIQGH 1.6 alkyl),

NS iy kF(Sfé?%ﬁ&w sikydr s ATe ey ChprIRgryL, (Cus

gngagﬁd ﬁ%gy ZEC he‘{lﬁlﬁﬁﬁ&%&}r LS @é&n?@?%&?@@é&&imaryl NHC(0)(C1.4

al kélkyl}PheSﬂQ‘Imﬂ@)(@(4@1W6ﬁﬂoaﬂylale(0))zPﬂr@ NWSTOMheteroaryl,

o RSl IBfea R e Gy s rorep NI %N&Cm alky),
& O RO Eloafky B, Mg oMb RO B roary

f orNHDQO][I\Il)I(@@ atkyd)pheslylion NHE@IOYNE(C24 @IlkyIP;hMﬁ@ﬁ@n rwrf&l:em the
|s halo c ano S(O)2(C16a|ky|)l 0S(O 2(C1_6

re)gm ol apd p@yq)ayy PRI AFY Qgtlcgla]éy Rghsytqg@ by halo, hydroxy,
gﬁlgg?é@m&:l alﬁ%h?, sNEDO é‘(’(ﬁ%\?ﬁz e 1)? %%8%&1(81_4 gﬁ)’1)2, cyano,
Ci4 alkyl, Cy.4 alkoxy, C(O)NH;, C(O)NH(C;.4 alkyl), C(O)N(C;.4 alkyl),, CO,H,
CO,(Ci.4 alkyl), NHC(O)(Cy.4 alkyl), NHS(0)2(C;.4 alkyl), C(O)(C;4 alkyl), CFs or
OCFs};
R” is phenyl, halophenyl, thienyl or halothienyl;

R is hydrogen or methyl;
R* is a five membered heterocycle containing at least one carbon atom, one to four
nitrogen atoms and, optionally, one oxygen or sulphur atom, said heterocycle being

optionally substituted by oxo, Cy.s alkyl, H;NC(O), (phenylC;_; alkyl)HNC(O), C;.»
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5. A conpound of formula (1) as clained in claiml, 2,
3 or 4 wherein R2 is phenyl or hal ophenyl. 6. A

weospomas of fornmula (1) as clainmed in clai m 1PCRSED)4/@00697

or 5 wherein R3 is hydroged3 5 7. A conpound of
formula (1) as clainmed in any one of the precedi ng

cl aﬂ[&ﬁ(ﬁ{}{%&?ﬁ'[%ﬁfx is bﬁudn'illg ?&féhtﬂted lz]iy H-Tlélg 229, €14 alkoxy, CFs,

azo tetraz pyTr
1 30CHs,&(Qly blkyl)t S@OGQDJ @?kyl)JMS(@’J@(Ul Y chlyDﬁtS(Cm Slﬂyl@SS(Cl 2
described in claim A process for preparing a

conisllsﬂﬁmwav b é\‘fmra)hml fél@ f%@wr%h%ﬂamlq eing eptlonally fused

A e L N

f ormg ahd tihg ParbbiNafos R f 4&16 |flh§e)i gB ohékafnb SHiprRERS) %@n&ﬁe pyrldme
NaBH( OAc) 3 (wherein Ac is C(O ) and acetic acid

a sRhridapine. p%anh@mormraﬂmmngm epttionally gibsiduted by halogen cyano,

e TR i PRIt O My Rk R S B ot

accapjiping tﬁ@hﬁrogé}eéﬁﬁé fiked pRle¥idiR rileeanf cg)tﬁﬂgll}asubstltuted by Ci4

phar maceutically 20 acceptabl e adjuvant, | uent
c ar alkdr{ which is Aptionglly malistiisted byiorre dhalogen) QECL, athoxy OCFs,

ey e s R EEBGH B omibd). loniBoas.

cl avAed, J znkgb 8t (&, Qkym}pdj@ﬁ)(@ffakyﬁ éebvwreﬂmg k?P s®ptionally

salt thereo sol vate 't hereo in"the manu

of ?;bmwdaam?;gmxggmamm ) BEOHPE:.:WIRyBOCADDNIS TROINH(C:
el EYTE- () Byt oW T SR At Alkdegignely

patguggﬁtuteaﬂg,qggrg}f. such treatnment an effective anount
a compound as Claimed in claiml. 5
k, m and n are, independently, O, 1 or 2;

or a pharmaceutically acceptable salt thereof or a solvate thereof.
A compound of formula (I) as claimed in claim 1 wherein A is absent.

A compound of formula (I) as claimed in claim 1 or 2 wherein R? is halo, cyano,
5(0)2(Cr.6 alkyl), 0S(0)2(C1.6 alkyl), CO»(Cy.6 alkyl), NHC(O)(Cy.¢ alkyl),
NHS(0)2(Ci1.6 alkyl), NHC(O)phenyl, NHC(O)heteroaryl, NHC(O)(C;.4 alkyl)phenyl,
NHC(O)(Cy.4 alkyDheteroaryl, NHS(O),phenyl, NHS(O);heteroaryl, NHS(0)(C1.4
alkyl)phenyl or NHS(O)(Ci.4 alkyl)heteroaryl; wherein the foregoing phenyl and
heteroaryl groups are optionally substituted by halo, hydroxy, nitro, S(0),(C;.4 alkyl),
S(0)2NHz, S(0),NH(C;.4 alkyl), S(O).N(C).4 alkyl),, cyano, Ci4 alkyl, C;4 alkoxy,
C(O)NH,, C(O)NH(C;.4 alkyl), C(O)N(Cj.4 alkyl),, COH, COy(C).4 alkyl),
NHC(O)(C1.4 alkyl), NHS(O),(C1.4 alkyl), C(O)(C;.4 alkyl), CF; or OCFs.

A compound of formula (I) as claimed in claim 1, 2 or 3 wherein R! is halo, cyano,
S(0)2(Cy-6 alkyl), OS(0)2(Cr1.6 alkyl), CO»(Cy.6 alkyl), NHC(O)(Cy.s alkyl) or
NHS(0)2(C,.¢ alkyl).



10

15

20

25

WO 2004/099178 PCT/SE2004/000697

10.

11.

64

A compound of formula (I) as claimed in claim 1, 2, 3 or 4 wherein R? is phenyl or

halophenyl.
A compound of formula (I) as claimed in claim 1, 2, 3, 4 or 5 wherein R? is hydrogen.

A compound of formula (I) as claimed in any one of the preceding claims wherein R*
is imidazolyl, 1,2,4-triazolyl, 1,2,4-oxadiazolyl, tetrazolyl, pyrazolyl or 1,3-thiazolyl,

isoxazolyl optionally substituted as described in claim 1.

A process for preparing a compound of formula (I) as claimed in claim 1, the process

comprising reductive amination of a compound of formula (II):

R1

0y
R® o)

with a compound of formula (III):

HN@>—R4 (i)

in the presence of NaBH(OAc); (wherein Ac is C(O)CH3) and acetic acid, in a suitable

solvent at room temperature;

A pharmaceutical composition which comprises a compound as claimed in claim 1, or
a pharmaceutically acceptable salt thereof or solvate thereof, and a pharmaceutically

acceptable adjuvant, diluent or carrier.

A compound as claimed in claim 1, or a pharmaceutically acceptable salt thereof or

solvate thereof, for use as a medicament.

A compound as claimed in claim 1, or a pharmaceutically acceptable salt thereof or

solvate thereof, in the manufacture of a medicament for use in therapy.



WO 2004/099178 PCT/SE2004/000697
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12. A method of treating a CCR5 mediated disease state comprising administering to a

patient in need of such treatment an effective amount of a compound as claimed in

claim 1.



