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WD 2005/ 113534 PCT/ US2005/ 016507 1 5 CXCR1 and CXCR2

CHEMOKI NE ANTAGONI STS 10 FI ELD OF THE | NVENTI ON The
w@e@sans3i nvention relates to novel CXCRL and EBXCZBR2005/016507

chenoki ne antagoni sts, pharmaceutical conpositions

contai ni ng the conpounds and nethods of 15 treatnent

usi ng the conpounds, conpositions and fornmulations to

treat CXCRL and/or CXCR2 chenoki ne-nedi at ed di seases

such as acute and chronic inflamuatory disorders,

psoriasis, stroke, multiple sclerosis and cancer.

BACKGROUND OF THE | NVENTI ON 20 Chenoki nes are

chenotactic cytokines that are rel eased by a w de

variety of «cells to attract macrophages, T-cells,

eosi nophil's : s . d e Al

cells to Squ@ﬁ QH P e c n,1§¥‘

are two main classes of chennklnes, the

CXC- chenoki nes and the CC- chenokines. The, class

depends on whether the first two cysteines are

FIEEDaDETE MMVENSTION € ami no acid 25 ( CXC- chenoki nes)
or are adjacen - chenoki nes). The CXC- chenoki nes

i ncl tt@eoresgnt inyeatien relatas toaoveb CXGR & and BXER2 chemokine

an{ziettotn?e)gg y ac%%h k:l ngé'b¥§%'§$ﬁs goﬁfqiylg)%hé Sob ngﬁ@and methods of

treGRAgnt lB‘ng T8e cefipoundsPedMposilibfs and fBEﬂulafiEns to treat CXCR1
a)trg))&&smclude but are not limted to, NTES,
angl{ap ne-megatad-dispases sueh as ﬁcuteaamd chronic inflammatory

disoMigrs 1 hson4si éligts’l.;ﬁe g%l.&;d d eot axin.
t'%?w gual sf%ers (r)r;u e chenokine ?am ies are known
to be bound by at |east one chenokine receptor, with

CXC—chenDklnes generally bound by nenbers of the CXCR
X - chenoki nes by nenbers of

5+ For example, IL-8 is
3ctie eytek pqse@@ﬁggq telegged by a wide variety of

FegiP
cel?ﬂ@%ﬁé@ﬁ%ca@ﬁ@ﬁ’%&l@%&no?l ; é'b%go% RIS Bind

ronote the l'ation and ac

enq!gtbehajmallﬁo SttesgélrtfhamnbtlmandatumobgemmmpTh@@taié two main

oyl S GRBRoBh S SgEele ET S tnes. T class

deperidy b Mﬁtett%tQBéqirstf’ﬂNo %stéihes aF§§§pé|%ftéﬁi b§%7sm§@ amino acid
1992); Mller et al | muno
(C)%Qg@g;no @rﬁ{g.aﬂ@erﬁKCC gliermokines). Theﬁm-chemcﬂdﬂes include,

but(a}'ggﬁt {i Ittét ﬁltt?ﬁél{kln %%-8}&@&@3@ qcttvgtigg Ab?&tg’in-ut)lAPJ ),
neuticihiactivating brotein-2(NAR-2) GROSHROBIBRAP ENA-78, GCP-2, IP-10,
MIG and PF4. CC chemokines include, but are not limited to, RANTES, MIP -1a,
MIP-2B, monocyte chemotactic protein-1 (MCP-1), MCP-2, MCP-3, CCL19, CCL21
and eotaxin. Individual members of the chemokine families are known to be bound by

at least one chemokine receptor, with CXC-chemokines generally bound by members
of the CXCR class of receptors, and CC-chemokines by members of the CCR class of
receptors. For example, IL-8 is bound by the CXCR-1 and CXCR-2 receptors.
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ELRCXC chenoki nes including IL-8, GROa,

NAP-2, and ENA- 78 (Strieter et al. 1995 JBC 270 p
wQ@Z®38153) have al so been inplicated in the 10PCT/US2005/016507

i nducti on of tunor angi ogenesis (new bl ood vessel

gromh). Al of these chenokines are believed to

exert their actions by binding to the 7 transnmenbrane

G- prinee ICXCohehRskifes gitmbteEHERR cimIAIM AN
| L-BRE). . ahi 16 L8 al 20 i nds CXaH] éallso N acazation of

nqwm@m th@ﬁ%hem@é«mes@m@mageen émplicated iryaivéde uange of acute and

eHtE nfAfeiy’ Facrs SRR L8Gugls G ReulMloig anyrits. Baggioin
etla!i FESSILatt. mmw(elgeab Mler 8t AEGS)it. IRévS%hﬂHm'ng 17 (1992);
vessel s. I\/any different types of tunors have

O imetal o dnoy. Eemdﬂ@ﬂuaﬁle@omﬁéé%m Seitziat al ~J. Clin. Invest. 87,
46813991}, 1floP Bt 3a. ROV RBhF e, hanad (Fadidbpthel et al, Lancet

3421643:(1993) and poor progn03| s (Yoneda et. al. 1998 J

Nat gﬁé%e(r Inst 90 p, 447-454). Chenvoki nes are potent
Goahemekines inglugiag s, EROXCORIMMURRESS NARLE, and ENA-

20
; h h .
Tt oL, 156K 518, PR LY gy i o
induetibs ofttlamar dngbgeneﬂst(aewf blpo@ ?ﬁﬁéél@gowtth)t ] éf«'l'ﬁ@ée chemokines
in the induction

are Agfhiocict feinacionmdy. bi b'nﬂmgbt_plttbes? lsanaorembrane Gupiotein
o o et (o SO HhofRE) Al B i pinds CXCR1 Gatso

knewaasfibr@RA% Bhus; kheinangiogenic aétl\llﬂyes ‘duettod thdihbinding to and

coRfEIORY bl R FEELS il o o o

vastlldr er?c?cﬁﬂel?a‘i%)ls (E@é) ﬂﬁsurfcﬁhfd?@(/@sgﬁ 1998 J din

I nvest 102 p. zﬂ‘) egahdar et al.
J. Manwaiiffeient tmes domeTs have been)shovimtp prodace &IRGXC

th t
chelféRinBs e R toRlichhas BoS Briroller BB, Mormaaoransive
phereatypé ¢InoLUB@XGEI.IDODOB)iM Cancerl Rés. 6 2’1@4-‘2‘1‘1@) and poor prognosis
decr easi ng angi ogenesi s, inhibitors of CXCR2" nay

(Yoamedacgt gl 198801 Nat Ganceyi lpst 80 ot 4ddrdid)c eﬂthoMmas are potent

cneiicht 0 T4 VP EORLKE SR 8181 84 shon ta incucs EC
chemotaxise Ties; ¢heserememokines \prbbably indudd earmbRIIs @ﬂ%dothehai cells

s,. There renmains a need for_conpounds
tOW@ﬁéEh%{Fé %anfﬂ clien jpythe wimorg Hhis ma)( be gt critical step in the induction

of éié%%bgﬂ %ﬁﬁﬁ@ﬂ AhRibifoPs o? gr aa ﬁhh{bﬁ@ﬁs of CXCR2 and

an increase In
CXCﬁHu wH.I inbibitdbe angidgeaid actmﬂye:fuhaELR@XCrwmcﬂﬂﬂeé aﬁa therefore
he inflanmatory site and growt

blogﬁ ﬁ'} glmﬂy«éﬁ c&&ﬂﬁ eraérg hig W tHH}ﬁS(%’HM hﬁgpegn@emonstrated for
antiilbﬁsié!ﬁ_r fodL 8 Mrehbefy La1eRb96 JREIiMst SPYVRY FaobhEaNA-78

(Arenberg et al. 1998 J Clin Invest 102 p. 465-72), and GRO« (Haghnegahdar et al.

J. Leukoc Biology 2000 67 p. 53-62).

Many tumor cells have also been shown to express CXCR2 and thus tumor
cells may also stimulate their own growth when they secrete ELRCXC chemokines.
Thus, along with decreasing angiogenesis, inhibitors of CXCR2 may directly inhibit the

growth of tumor cells.
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In its many enbodi nents, the invention provides a

novel class of CXC 1o chenoki ne-nedi ators,
w@b@sedseut i cal conposi tions conprising one or PODUL200$/016507

such conpounds, and net hods of treatnment, prevention,

i nhibition, or anelioration of one or nore diseases

associ ated with CXC chenoki ne nedi ati on using the

c orrbtﬁmestheaﬁd(a: >ohpmekinemeseptons nwkeben’epmm@iﬁigﬁargets for the

vent i rovt % oveI conpo of the forrmula (1):

dey@presyt of Ry SntRiaIoptory Bnd Andtumongoant. R 2 1

~1) THerd Perhﬁfhspeh ﬁé@@ d thAd E?@B?ﬁagﬁer Zrllé]&&@ting activity at

sodi um or cal ci um tes ereo
CX@chemokine re(gep’sqrssﬂmtexamm,cboﬂdlmrts asddoiatdd vethosv increase in

IL-E RPN nich 15 BoRon e or STaTRia o drutrophil and T-cell subsets
mt@hi?é n‘ﬁﬂ@%aﬁﬁy sREERArbWaN of RIFRG W&Jl?behéﬁ%y cMpounds that are
npound E ., one) of the formula

'nhrtmf@ﬁmé |regen>tprbmsbrpg able salt or solvate thereof

and a pharnaceutically acceptable carrier. This

sUMMgﬁv %%: %éﬁolggré)&ﬁm a method of treating a CXCR1
pat I'e'fi rERodim ‘E'hlhﬁ 'E'{'TE i el%"d aﬁgyt:allgclass of CXC

ch@ﬂbkmesmeﬂiamrst phéﬁhé’cé&ﬂfcb?éém@ﬂsi%ﬁ§ bR fﬂé o?%wre of such
at | east one co ., one) of the for )

compoan%aan%mqr&@ﬁ tye%tm prigventien,tinbibitics, watamelloratlon of one

thod
or {nBF¥ BeascV absbMER M U RpBA I Riiifing the compounds
andicempssitions xlgiatadeindreim need of such treat nent
compri sing .30 adnjnistering to sai atient an
ef P:Eé'ﬁ"i} valﬂesﬂoweéﬁng@HB%@‘rB'&fﬂ!W(@ ¢1): one)
WO 2005/ 113534 PCT/ US2005/ 016507 4 of fornmula (1) or

a pharmaceuti cal | y cept le salt or solvate thereof,
and adm nistering gﬂ"{eff ective amount of at |east one

(e.g., one) addltl ona ent, drug, nedicanent,

ant i body and/ or IﬁTTI’TF pi forzgpeﬁ i ng W{)ki ne
nedi at ed di sease or ‘ ent for the
treatment of CXCRlLl a d/or C ﬁ:em)kl e nediated 5
di seases. This invenRPon al so pr( I des a net hod

wherein the conpounds bind to a CXCRlI receptor (e.g.,
andstheepharthaskeuticaliy acuppialle esaitk i(e.g. nsotlianast cilsienyand solvates

thereof, wherein R', R% R%, R%, Q, Y, 5-het, n and n' are defined below.

Compounds of formula (1) have CXCR1 and/or CXCR2 activity.

This invention also provides a pharmaceutical composition comprising at least
one compound (e.g., one) of the formula (1) or a pharmaceutically acceptable salt or
solvate thereof and a pharmaceutically acceptable carrier.

This invention also provides a method of treating a CXCR1 and/or CXCR2
chemokine mediated disease in a patient in need of such a treatment comprising
administering to said patient an effective amount of at least one compound (e.g., one)
of the formula (1) or a pharmaceutically acceptable salt or solvate thereof.

This invention also provides a method of treating a CXCR1 and/or CXCR2
chemokine mediated disease in a patient in need of such treatment comprising
administering to said patient an effective amount of at least one compound (e.g. one)
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conprising adm nistering an effective anmount of at
| east one (e.g., one) conpound of fornmula 1 wherein

wa@ adod/1esapound binds to a CXCRL receptor). 10 AET/5S2005/016507
i nvention al so provides a method wherein the conpounds
bind to a CXCR2 receptor (e.g., a nethod of treating
a chenoki ne nedi ated di sease conprising adm nistering

of forneilaqe) ova phamabem“cavi\z dReptanid %a(t%r%olva@é‘ ﬁ%ereof and
und of fornmula 1 erei n said conpound bi nds"t

adgr% gg@@ﬁpgwe ameuat phatleasbaneal(e.g. pone)iatisitional agent drug,
mémbi'lﬂ@n?farﬁlbsa§ 'nd/St uﬁH EE&J’?N{??@% ﬁﬁ?r%ggﬁ%ﬁgalated disease or

conditidn In a patien
drwgmpagenhtgsddhfon tss reatrgent ¢RCXERINERABE OXCRY |cY1errrok|ne mediated
di effective anount of at |east one conpound of for

ls(e]'f')'s‘:"sor a pharmaceutically acceptable salt or solvate

t herrepd mv@ﬁ Bl ProVi seaZFrPégﬁ&& Wi lnvih%:g:ggg;?c}unals bind to a

| east one canment se romt
CXGRtireceptgr Cé g i methsr obiiédtingg chenidkifensiated Histse

roi dal. .ani tinfl tory drugs; COX-2 selective
cofffEIEl §tiMiss3flegrnie tisiarount ohiisnss e (661 0ve) compound of
forfriuts aivilgerel 4ifl HorRbourRPBIARS %X@Fﬂr o g’fkﬂ' ot her

antj-inflammtory agents or t er apeu for
t he Thisdavertion alsoqievidies reemetieat ahecbldltlseasmpouﬁhsﬂamd toa

CXCRE RAdHoRteet, B ibtrcstortdinda highbking masinted dinsdee
compﬂeihg%\ﬁmln%eﬂ'ﬁg anigtfeetive @mairit &f B’E R—:‘éis@i %ﬁef\‘ﬁ@et&?& &mpound of

ating cancer in a patient in need
form,u { vdhareinsaig Cﬁﬂlmdc@ﬁﬂs‘t@asc)&ﬁﬁﬁ%meptomg to said

G e 86 oS % mEtncEEor earfi & Bhpokthe mediated
dlsazlasrept abhditisalin a pattlﬁagln/?é?d bhtgu@rﬂfreafﬁ%rﬂ dahYSIS lh? l@ldmlnlsterlng
a od of treating cancer in
@ Aedireaiefedtiie amernhehe lﬁﬁsfgcpner@@maundrqﬁrfmmmﬂa (1), ora
PhefEcRLBLAN BhedRalie it schfits InbieSh RGPty b sgauentially with

(b) (anbeast one phedicament selected frometheapbap eahsisting of! dﬁéé%e modifying
anttrﬁ ﬁ ¥\D 2005/ @3534 P /USZOOS/ 016507 5 Thi
\ ?/lé’ﬁl? G Arugs; sopsisreiial antindamweatery drugs Q@(Qasﬁe@tmmnhlbltors

COX-patHilsitdrs! immaRs i
conpri ses adm ni s?@rrl)rﬁgg?gs Sﬂ@gﬁﬂ%rl:?lgﬁglc%i‘{%%}dﬁ%gd??@ﬁers and
othemaifirinflemmatary agentsmer thenapeutits afsefud fonthe ttdatment of chemokine
ally acceptable salt or solvate thereof
me@gﬁécurggﬁ%‘% or sequentially with (a) at |east one

ant‘lrmstrmeambn @lsﬁ: eS8 nesthsd
consi sti ng Lgem” T abi ne. Cbhﬁmsfﬁcqetrgéf?ﬁgfan inflammatory

disqapedp|q Paijent in B?ee Isush sieediment. ( 5- FU) (4)
151t RURFABA A R B of Pl BRI el neoc o
sucbﬁreatmeht whichanetitod corfpfisés adininistefingdo @hid patient a therapeutically
effective amount of a compound of formula (1) or a pharmaceutically acceptable salt
or solvate thereof.

This invention also provides a method of treating cancer in a patient in need of
such treatment which method comprises administering to said patient a therapeutically
effective amount of at least one compound of formula (1) or a pharmaceutically
acceptable salt or solvate thereof.
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such treatnent which nethod conprises at | east one
conpound of formula (1), or a 1o pharmaceutically
wae@spiEbl e salt or solvate thereof and at | eaBCT/ORM05/016507

agent selected fromthe grdup consisting of

m crotubul e affecting agents, antineopl astic agents,

anti- angi ogenesi s agents, VEGF receptor Kkinase

i nhiFhis M\tentiantdlm;jfcﬂﬁdwainmhoﬂf&tﬁé%@ﬁg caRe8Pints patient in need of
terferon d radiation. This invention also

i , 1 a
SUSBJ_(RSJQ‘@_%W Bethnd comprses agminiglestieriosiaid patient a therapeutic
erRSU st el U orh £ 6P ool apgeptatle sa

corrpr|S|ngamn|ster|ng 0] _
or sotvate thdreaf cd)rumstermnye)rtsym@nﬂdlgoﬁvitﬁ qayat Ratflone ShtiReoplastic
n

inyenti nfal so, provides a nmethod of treating a
ag&ﬂé?%'&&?ﬁdc r%f@dhgrqraﬁl@ €q8aisting of (Ihgeemitabinen é&kpariitaxel (Taxol®),
(3EFIIOBMARBLEOR () BRI PoSBREMIdS MOBYANE) 155 faRS2b18mide and

(6)\imgtistine.of formula (1) or a 20 pharmaceutically
alt,or solvate ther Thi s 1 nventi on

bl .
2?2%&5\)’?8@%" IseRTRYiges a F}eé'é‘?‘f ggtrﬁgﬁmﬁrﬁamr dn gapatiant in need of
suth treagfenf whﬁ:ﬁ%eﬂfo@aédi‘ﬁﬁﬁse‘saéﬁeﬁg 6;8% ﬁ(étﬁ’l?gphé 'dt¥ormula (1), or a

adm ni stering to the patient a t
phafmaeeytically @saeptable salt orsalvatenthecenfrandnat lebstf arieragent selected

o) I icall ac able salt or solvate
rofPheRiroBoB RS R B GRRUPE el orbenols Soents, ant.
angiogehesig ayents, WEGF redépton kase ishibRetd, aRlibbdic %%iﬁgt the VEGF

such treatnent said method conprising admnisteri'ng to
receRiey H‘&?&%’iﬂnv apdiradiatipaut i cal Iy effective amount of :

. f La. (L . . C
bar i GtorP Mo TRERALEE Metich! Stpiig adbiefeness in a patient in
need ot sucteirtibition saiekmetiodddmpréing adihistéringséai@ Matient an
ﬁcc%%ound s&lg_e%t ed fromthe group consisting of.
elefHYEABPYRLY §?33%¢Q’BBQ‘}@%Q femulm(Bitors, | 6-2

adr 'Pﬁi@_ciﬁ\?érﬁfona@g? 'g%\ﬁdeé“éstﬁ@fﬂor(’ii & t"\@atf?l%tﬁggﬁgrﬁtg%glc qguiar disease

. muscarinic M3 antagonists, nuscarinic
In aapatigydnin sieed af 5B¢h treatmgnhsaidmethpsitcomptisihg aldpiifistithg to said

patiih i siuve AP 885t lesd ohis comamst ok obmi ) or

pharhrselatal b8 ¥alti drYoivat /113534
R A caracpiabie phosphal ?&%@g i nhi bitors,

hi stRisiimentionalsagovidessa méthodrof ireatiig astiaganh atsatient in need of

' Y Al NKI  and NK2
sucﬁﬁf@%ﬂa{%ﬁg?g@@@%ggﬁgﬁ%hgfﬁﬂ%grgﬁ{qsﬁhea@;mﬁ@gherapeutically
fleetipe ahasantiof at ' { i
et ot o ) gty
accgR bg%éﬁl%@,r sglyete thereefnt i bodi es, anti-TNF 5

tHhodies ' leinhibitors. and
or ol Shtioh sl ety bR ST Heund 8 piirdnary dase i 2
patient in're=ed ofysuch trégteert clait ARitod Bompﬁéﬁgeéﬂmiﬂisﬁeﬁﬁg??o said patient
ering

of such treatnent said nethod conprising adm ni st
a th?@%%%@ahﬁﬁﬁéﬁﬂv%ampklet abéal aidgastong cemppuad afifarmula (1), or a

phafthacédtically deBepREK s5RbF ¥oRbleHerdsr RUNent) o?tselqsgr?ttlally with
(b) at least one compound selected from the group consisting of: glucocorticoids, 5-
lipoxygenase inhibitors, -2 adrenoceptor agonists, muscarinic M1 antagonists,
muscarinic M3 antagonists, muscarinic M2 agonists, NK3 antagonists, LTB4
antagonists, cysteinyl leukotriene antagonists, bronchodilators, PDE4 inhibitors, PDE
inhibitors, elastase inhibitors, MMP inhibitors, phospholipase A2 inhibitors,
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one conpound of forrmula (1), or a pharmaceutically
acceptable salt or solvate thereof 10 concurrently or

weegaamsBal |y with (b) at | east one conpound SEPCEUSEAS/016507
fromthe group consisting @f: glatiraner acetate,
gI ucocorticoids, nmethotrexate, azothioprine,
m t oxantrone, and Cl132-selective inhibitors. This

phdst@l‘kSa\SéfD&lhlslblt@rsohisiamlrm HﬂtdmdgmmsiSl; h&atalmmmblBtarﬁagomsts
sclerosis in a patient in neﬁg\l? CIQK% tmamttg%ABA-
dopapine @gepisks: aslengsiimAdiagomist & ang AMRBAPNIFISy
|
390&16%%%66#%@1 Oqorﬁ%{se%%?éﬁo%mé' %Hgélxtacbgéhtd %i@;:bnﬁéﬁants

eut i cal
antioxriRptS Rinti-1596 ainthboslids; aindi- ILh@anod]esuﬂntr-th pntibedies, anti-TNF

antibpaine: fle 10 Suhpsion Qbeill IRBa: Aoe R, RormEnss. =
cyo-m nﬁon'a?éc% EFB\)Hé’sea lﬁ%ﬁ)ﬂ%ﬂ&ﬂaﬁhﬁg mBHipR! $E6/IHE in a patient

, 8- |n eron tiramer acetate,
in rmeeobﬂmhe:wtmmt saidt methadi compnsangwdmm@tamngto said patient a

thefapeunGeb aesive Aopunt g: Ta B iktansUidI Hidtfye amount of at least
onéﬁ QH‘&H& oFngﬁ'fdlé f(*F);J o@%ﬁérﬂa@@hﬂ@altwampﬂawetsanﬁr solvate thereof

peutic flecti ve anmount of at |east on
cor(wﬂleatly or eaquen‘rmﬂyomﬂm (¥ atfleashone gompgyngd selected from the group

cor%lﬁ%r mc?{ealtﬁklf%hleggé%%ﬁ) @H?%Oeto?ﬁé&ld m%ﬂoﬁ%%‘é?&ﬁo‘ﬂﬂ&pnne
mitbREMFEH lahdaT BRIgeléciverinbibitdrs. pat i ent in need of such
freat ment conprising adm nister

r}g to said 'E’? é tient
theTtapenmertt@m glse preddes a raathesiordreating neyliple,s erosis in a patie

in r&ggfﬁfa Cué:nt y accgﬁ% h%ﬁ‘? g’i‘lsﬂwgr rﬂ\}gttegn? t% rsggi patient a

theréb&m&‘allwéffemve/\ambuat of. @) sit least onemmpmnmdsei fermata (1), or a

phafr:afﬁ%gal rggqpqg%g %rgg@yq;g?ﬁ(?rgo conﬂérﬁ'%rgt& %&ﬁﬁfentlally with
(b) g gée%? Qﬂé (c%mgﬂcﬁf rLd@él@bﬁe% O the 'g?é\?é‘béﬁ$l§ﬁ%g oBGnethotrexate,

anmet hasone, cort’i sone and
cywbswint; Iab;mnnad,e BOEashlazhepBieibasane. -intsrferon, glatiramer acetate,
npounds, bitors, glucocorticoids, chenokine

Prﬂdﬁ‘!ﬁo@iet%%erceﬂé a”.da'l NIRIMER: agents, and other classes

of n 29b rbFdes armbtiod sfapsatimgt rhelmatoid arthritis in a
rh eﬁﬁrfgﬁwg)rt hri t(ilﬁés) WD 2005/ 113534 [/ US2005/ 016507

patfertin aeed\oésucbmeatmenbﬁ@Wpaé@g@dmnm@rllaﬂ tq paigipatignt a

thqsr%;f) g,:@ ff'gaﬁ %\nplg)é:pﬁ@ﬁ?f |e§§{ 8he ¥LE§|J§|I¥ drfél)%oﬁﬂfdtﬁfatof formula 1,

or é;ﬂ%ﬁbﬁhﬁb@uﬁdwytd@cé?tablé)@én enkol&atdnmewdut i cal l y
ctive anmount o

| f o
f or hisdnyantionalsg mﬁgdgﬁ@gt@pth%g% ?é’éwp%g@ ggf grthyitis in a
paifet fneel 1 s56h el iBHN RAFRI oA RMEMg © Slidpddent
thé?ra?éutﬁiallv effettivé bnmtjmbﬂat lemst eng (ysuallyetcompeind affarmula 1, or

a pheraaeantdally aEogptabls salt oh SaNaTtEr et I, Sombiidtion With at least one
coﬁ'ﬂ)f%h@g Eﬂcﬁ&? ﬁ?trﬁ u?e sisﬁ‘lh hcg%)t(ﬁ‘gihg?ﬂf??tgpg@ inhibitors,

immunosuppressives (e g., methotrexate cyclosporln leflunimide and sulfasalazine),
steroids (e.g., betamethasone, cortisone and dexamethasone), PDE 4 inhibitors, anti-
TNF-a. compounds, MMP inhibitors, glucocorticoids, chemokine inhibitors, CB2-
selective agents, and other classes of compounds indicated for the treatment of

rheumatoid arthritis.
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This invention also provides a nmethod of treating
stroke and ischema io reperfusion injury in a patient

w0 poosaexs3of such treatment sai d nmethod conpri sSP@LUS2005/016507
adm nistering to said patient a therapeutically
effective amount of: (a) at |east one conpound of
formula (1), or a pharmaceutically acceptable salt or

sol waﬁ@rtvbﬁﬁsﬁfalscpgwuésea%é‘tgeg of 8 's%k¥ it 8chdthia

at |east one conpound sel ected fromthe
repesfigsion injgrydn:a patirntie meadef stieh trextment aalei method comprising

adlistirFRbto s Pl A deraBROtCHR Siettn Aol atoa) atiaast one
colripoungasfifefhulia1nasch pﬁérrﬁ#@éhtk‘éﬁ?bﬂ@éﬁtaﬁ% 8§alt'BF §9Yate thereof

conprising adninistering to said patient
copglaretuen sequentiglly @dth aéiﬁaﬁhonefconagomd selasteddinem the group

cogggﬂér%‘ﬁgltﬁ;oré élmﬂ:%?e tengc ¢ e?‘pé@%ff%@‘jfﬁdl%aﬁl): éntll)qlatelet agents

(e. gecgmmmab lantagdrists((@lg. abbbmﬁéb ang efifaaides, érﬂlc%g@rénts (e.g.,
fr mt he rou consi st i o mMmuNoSuppr essi ves
hePaf'@) an h@& ?@?B@Bnd%mg Ieaigd feinthedreatmeanteb rheumatoid arthritis.

|
o T M T AT 54 o
repmrhmmammmryaml dhpa(;m‘rift i nee?)of slibh g)?acgent %a?d rﬁémg:l( ggzmpnsmg
es .a od 0 atin and/ or a
adigivieliad 16 saiheation & am&a@we@@p@w AMQHIE (g0 hjsast one
coﬁbBﬁhétdf'F&'nﬁfla (PRigP %}&né&maé&?ﬁbg éliﬁéﬂle s%‘?r%resqolvate thereof

'ammat ory pain, ronic
com@urembrtori &equanh?uy witht(b) ahlcastrone |compomlmdcselected from the group
rheu id.,arthritis, ato

conge I PE e tteniRte: TeRpaltEhiar: abdipfabh ofpadidecaat heparin.
ar t WhistinGentiod AIBEPrbGIEs REWRthobEPEsih C%d}i}:fnk >in a patient in need

di sease, ulcerative colitis, septic sh

of m&ea@%sa@g@ﬁh% cgmmsmg adiministeting fto sqiddpatient a

vt} SRR REE B SR A RSt (), or

phdﬁnﬁt&euﬂeaﬂysacbemable sdlt &f $olvate therdof cbABGHrbRy OF s@quentlally with
? t vs. host di sease‘) al | ograft rej ections (e.
(b)@&ﬁ%ﬁ gnesempqundselectesiiromdha aroup apBsisting gF: ammunosuppressnves

(o 45EAOOlatg Btk S A B IR g suesaecine,

steamuse (@gglmnmmsone?raeﬂraitl-ﬂ'wh@ fdibﬁg)dmﬂél(@“g | slohBFEebt and
WD 2005/ 113534 PCT/ US2005/ 016507 osteoarthritis,
inflidmabhl e sclerosis, restinosis, angiogenesis,

t ' ' ,
o5 R R1En SIS Y Sl L SR oo
mediztext diseade or corditioneseledted froim thes group @Insisting 6 phins(e.g., acute
.cysti,c.fibrosis re-term l.abor, cough, pruritis,
Paifi #eytS JAlANMALATY FiR. oNKC lAmIMaeR-R41, SR Pauepathic pain),
acut®f "Hﬂéﬁhrﬁﬁﬁ@n %\I@ lhﬁarﬁfﬁ?&g Ifdglr kihdmafdd Bﬁﬁntls IrPsonaslsy atopic

encephal 1t vascu traumati c
derm@tlsuasthma GQIBBYy adulicespitetony disegse, arthsitissinflantaatory bowel

disegt Eph' sfcitp Bl Collis, bEbi AHe@ anaPLois Rhosk, gram
nediAive rs%ﬁ&ist taxic SK6LIesyrdrB RO strbKé! ei@é‘ﬁélhiasr Rfri i d?’? renal

enterocol itis, chronic sinusitis, c ocu
reperfusion injury, glomerulonephrltls thrombosus AIzhelmers dlsease graft vs. host

reaction (i.e., graft vs. host disease), allograft rejections (e.g., acute allograft rejection,
and chronic allograft rejection), malaria, acute respiratory distress syndrome, delayed
type hypersensitivity reaction, atherosclerosis, cerebral ischemia, cardiac ischemia,
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di sease, ocular inflammtion, retinopathy of

prematurity, diabetic retinopathy, macular 1o
wale@snedsat i on with the wet type preferred, corP€RIUS2005/016507

neovascul ari zati on, polynmydsitis, vasculitis, acne,

gastric ul cers, duodenal ulcers, celiac disease,

esophagitis, glossitis, airflow obstruction, airway

' is! BRYiorAesiseesicopbtadsis, gingivitis,
OStgronc ém@lé%ﬁgﬁéh{%@??g bglogchl olitis P S, 9ing

respinb’aotyevmmrsss hlerpes virbsem d‘lapatl’ss vicwsess Mo Kaposi's sarcoma

asswf%ek(imrg rﬁ/pgf"B??' | %erﬁbagnql%nlrﬁ mgf‘g{tjf ﬁfr)]tlso%rk pre-term labor,

oL 4 §ﬂx ¢AbN PaurRd Ustiains, spralns) Bentusions, psoriatic
couR Bhinfis, FlioRgan dyStin i oRent tieular o P

pul mohary I*X ertensi on, m@?
artﬁntrsehemﬂslwncpplnaltttsma vaseitis alraumafic Praigpjusy,deS tumors,

e L A

hyp\éﬁ‘%hélﬁ\htyo Bry%ﬁélfl#éuééd HitRe, dwt@pand:leetlhs atworis, pancreatitis, acute
gout, al coholic liver dlsease

burn thera
alcaholis henalis, ESTORENG QTMCEONGS. CEOE SRS AnogiTie poular

dlség%‘%;o%ug% rgﬁﬁsrgh%?fgh‘;g@r%@)a?@ of é{ ggﬁlgwadfabetlc fetinopathy, macular

dedetiergtioPjthithe avgtaype preferredeemfnebl Belwastma'tzrwm polymyositis,
adm ni steri,n tient an effect

vasehiliaane- aesEalsesn R iere Salac et e bpgl olossits.
alrfqu\né ?ég@uctﬁé’?s %ﬁ%ﬁé‘l’é oRERBRAESP(j%. S@hka? hyﬁ@r‘réébtﬂnty)

I on Iso provi des a ne
brohchisictasis, direralsiolitis; inronahiokitis olgjiterrans, garanig btqncaaﬁ@, cor pulmonae,

oo VBB eSS, B s mvoe
mﬂﬁﬁﬁﬁé’tﬁdﬁs' f Edﬂﬁr&%ﬁzémﬂfgfvauﬁw lfédh@ilovﬁl pulgTonEry fibrosis, pulmonary

rejections are selected fromthe grqup consi stl n,

hyperternsiors righ ventriculgréwpestiepiyn desianitis assagiaigawi ccf)ntmuous
B i

airvay HRféa%éevéntﬂaﬁ&ﬂ%@rfuéiéh rivisaeatching | wheeza,l ealdls, gout, alcoholic liver
nmyocarditis, Neur opat hi es are s ected fr

dlsgasex,dun@méwﬂ(thgr (I-gA the treaiaemi,0 %%P&ﬁ'@ggnﬁt's cancer,

i AE A SRR 84 Y A e

rejéétiun) & a paitient o) noed ofibuch treaymentwossprisieg adhnmstﬂmng to said

patiaman oledive e AdgasianeCgRbpdid ekl 3 o féimuia 1, or a
phiirStdiiRaf o %krfptéﬁ@oéélf‘g esdiatoangiat (1) or

har maceu accepta e salts 5 or solvates
t heThisf ineemtion allsorprohnelescaomeﬂmd of-ieeating disaases sygh a9 allograft

This inv on rovi ges a f
eipgis, Ao e ERl RIAGERe TEAANE A B
neﬁ‘@ﬂa‘ﬂ‘néé eédtaﬁnﬁ'nﬁné@ilgeéhﬂs' &t vasduligs @W Wherem said

ctrve anount of at |east one (usually
comfmund Allbgiadt rejections ase sglgsied frapethe grgupycons.lstmg of acute
allograft rejections and chronic allograft rejections,
(b)  Early transplantation rejection is an acute allograft rejection,
(c)  Autoimmune deafness is Meniere’s disease,
(d)  Myocarditis is viral myocarditis,
()  Neuropathies are selected from the group consisting of IgA neuropathy,

membranous neuropathy and idiopathic neuropathy,
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acceptable salt or solvate thereof. 10 This invention

al so provides a nethod of treating arthritis in a
w@atosants3d n need of such treatnent conpri si ngPCT/US2005/016507

adm nistering to said patienht a therapeutically

effective anmount of at |east one (usually one)

conpound of formula 1, or a pharmaceutically

accept abl Autoirhinurie distasdLald@idifas, A4S i nvention
rovides a nmethod of treating osteoarthritis in a

al so \
pat i(Sgt i Yascuitis syademesiate seleatesromdbergrosp egnsisting of giant cell

arfifisy bBhestdickBsaand WRbLHR s B e Ryt one)
comiRrodrugs of theradmpdundy offorratiar @?Ehb%bbéuticallx acceptable salts
It or, solvate thereof. This inventio

acglgﬁ)t aﬁ'{ﬁe S@ _ _ S |
or $08/3e Hiprerlsare withindhe scope e therglapaed invendiopat i ent

I N gl i Y . | QLst.ering.tq.

i 0 hairYentidaed DERIERY nfifBd of bigen0d © IpDlif fitiast in need of
sueh treaémenbeemprisingl ddministering toosaidpatient artAbtapelitically 8ffective

har. n?%ggﬂls%al ly ac e&t} z:}bl e salt or solvate thereof. _

a"%ﬂfﬁ 9 i 8H94P§‘<5a'f¥r &) ROMROYRG albleraula A car a phapmaceutically
actepblRAAIPHF soifaftBiralr, Such treatment comprising

adm nistering to said patient a therapeutically

ef f d6is ip¥entionalso provides| eaethathef treativg bithfitke)n a patient in need of

. eul . i call
e T e N e
amounb ef apleakt 6Aé (Ysdifyasid) @mpBtidnds Bfmala ,eé’érsé() Pﬁé‘ﬁnaceutically

medi canent selected fromthe group consistin

acegpipble saliensavaterthereafr s (e.g., COX-1 and COX-2
hie _ a fi s ts.
o T Tk ERE kBl oA BEAHE s po i
need of sughatreatment ¢orprising iadniigitering toCsaid Welieht § M&rBPbutically
C risin mnlsterlngto sai d patlent a
eﬁ?‘ﬂl@%ﬁi@ﬂ%‘ﬁ%&dwe%tf%a {uptially, @peheompound iof fanmuad, or a
phé h ultllfafRPS): %QB%% sbc{l\gétggb%egg. g:)I \6/1at e thereof.

phar maceut’ ca accept a
WO Phisdnverssralbaproiaaesd o/ éhdof tidhtiNg saih WY 8dtiRRt in need of
od of treating acute inflammtory

I id . et ]
sucghﬁgatﬁfgorﬁlco%rﬁﬁ aa minjsiegingfto sgidhpatienttartherapeutically effective
A POl R (A CIsHef NG) blmpeLfia B torfliad, or g pharmaceutically

acceptahie isalt enepivatetiienedf.of fornula 1, or a
h ti.cal | cceptabl e salt .or solvate thereof. 5
gh ?féﬁf?i%d@ﬁ@%ﬁ) 350%8%3/? d’ggtf’ngd rpg?r . ng;/pqup dnaipagent in need of
suchitrextivient ebhMsSRHiPaIMAASBrihg & saRBbtRiHt o lﬂeg%f%ati%lly effective

such treatnment conprising adm nistering to
amgunt oAt leastioner usually eae) sorapeownd of forambairt opé pitarmaceutically

a und of fornula 1. r .
accchEle SO of SO BB R ERBHALAGind 8 icbebcn iatectve
amdimtsofiab Veastione rmbdizapientisdRted B Goub’@Rsishfg of: NSAIDs,

&?éorﬁﬂt)'hlcgaln in a patient in ] )
COXIB inhibitors (e.g., COX-1 and COX-2 inhibitors), anti-depressants, and anti-

convulsants.

This invention also provides a method of treating acute pain in a patient in need
of such treatment comprising administering to said patient a therapeutically effective
amount of at least one (usually one) compound of formula 1, or a pharmaceutically
acceptable salt or solvate thereof.
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1o need of such treatnent conprising admnistering to
said patient a therapeutically effective anount of at
wo e@sti13ae (usual ly one) conmpound of fornmula 1PCDUSA05/016507
pharmaceutically acceptabl ddsalt or sol vate thereof.
This invention al so provides a pharnmaceuti cal
conposition conprising at |east one (e.g., 1-3,
usu : .
sttt koSSRl iliodof Pogfing gyt armetory painin

patieetr laofeedamfcstmhrtreatmmmmidmlg adeniisihing toasaid patient a
on al so provi des a pharnmaceuti cal

Thi
thq@h%g@qaﬁl e&HH%ﬁr@q“ﬁlj ofat Il%%%Pnec(H?:U?'B/ gnhe) gampound of formula 1,

1%%%8%? I
or Hﬁ%@rrrg%gé%tllﬁ ly a téel|;c!tea Ft'Hf' \hte g'ﬁ‘*’%vaat e t hereof,
and This |huashomalso(mogldesla fhethied of tr¢aﬂr)g chiutiic Hﬂl@ﬁimatory pain in a

d/ hi | d
palilE Peest s SR eRlment ComAris e dpITisieEng dp Spet patiert a
th é‘uﬁcceﬁ?y et & Bhidbr{tor EHEASWWLQJ\%]IWE pound of formula 1,

stituent or variable occurs nore one tine I n

or arnhaﬁlm\aeeytlcallvsaccaetabieﬁabmrsalmthereoﬂr rence is
ot her

occyPranEanich alsb ez et oFESaing beinethis mainin a patient n

ne¥@of abtbmreafrﬁe:meédmpﬁsuhb%mhbét&%g {o §aig fbeﬁigﬁ‘% HRérapBatically
result in stable conmpounds. Unless indicat

effestiver aneunt efiat Ieast ang Gipually ione) composapgdiof fommuaghouata

These
ph%ﬂ?ﬁace‘?{t ECé%ﬁébre e%ég{r Japgos!?&%ftﬁﬁﬁeeq her a termis
usem‘hiswnvémwrf also providesti mémfsrceutnbbl SBhpbsitich &émp?@fng at least

the definition of | kyl" al so applies t
one Z%Qham -Bypisuglly, bicampaundaf @émul?ea P ﬂharmas@utlcaﬂm acceptable
t
salt OF sclvaRhekor aRi el phdtmdteutioah A enele daier, o o '

t heTbiseemntlonNSotprowdes agyhrhraceatiealtcorhpesitiory eoir%nsmg at least
I ng a di sease or

O"AC ?éﬁé W %’euﬂgj? aﬁ)&&’f‘@aﬁwdj q?%’é?ma% 9 pharpaceyticglly aeceptable

t e, 2045
salﬂ@ﬁé%g%tg C}E/Siae}ig,s%@d ‘étl l;écafs? %F éé@ ‘g %eﬁéﬂélgﬁﬁ) other agent, medicament,
antfhody. andferiphibiter disclaged akivey anidta pharmaceutibetly acceptable carrier.
product conprising the specified ingredients in the
speci fied amounts, as well as any product that
DETAHLED DESCRILTION ©@F MHE IMEENTION om  conbi nati on of
the speC|f|ed Ingredients 1n the specified anbunts. 5
nysybstitugntior vasiableeecauss marerthsa anedime in any moiety, its

| th
defﬁﬁae’?bﬁ% B o8 fente R TRBHRMNS ot R lcidt St cier
ocdumence] ddso, corabinations of Sebstinarty a@d/& varibies arel garmissible only
dt other medj canents are adm ni stered
if S'é‘[e]'hﬁ‘é'ﬁ inatiods sesWbincsirblegaPeundsepar at e dosage f or ns,

or @ﬁl%ss T RLE RhEWISORE' B RSWihY defintidhs Sy ﬂﬁ%ugﬁout the

present specnﬂcatlon and claims. These definitions apply regardless of whether a

term is used by itself or in combination with other terms. For example, the definition of
“alkyl” also applies to the “alkyl” portion of the defined term“alkoxy”.

“An effective amount” or a “therapeutically effective amount” means to describe
an amount of compound of the present invention or another agent effective to treat a
mammal (e.g., human) having a disease or CXC chemokine mediated condition, and
thus producing the desired therapeutic effect.
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10 "Mammual " neans a human and ot her manmal s, or neans

a human being. "Patient"” includes both human and
wordsniysasmal s, preferably human. "Bn" neans PEND§1005/016507

"DCC' nmeans di cycl ohexyl canbodii m de. "Et" means

et hyl . 15 "Me" nmeans nethyl. "Ph" nmeans phenyl.

"Prodrug" denotes a conpound that is a drug precursor

whi it [e4e@BneB MBS fidré fe.g., suBj ¢gt ,orbl'ydefgoes
cheni cal conversion by netabol'i¢ or chemc

pr oc@@ngﬂtwryumludas edlfpduﬁccaﬁl!'lprﬁsmgruhaspeclf ed irgredients in the

sp%pfg\” §T§s w&g &%n%n%@d)%@cg glag ;fé%u I?sprd?;e&ff)z gg Frggrectly, from

conrﬁétlormﬂtlhéGHpecﬁbeﬁt|ﬁg‘ﬁedlé'ﬁtbliﬁ‘ﬁ1e1§p@élflé@§nﬁ)tﬁt§ _
Synposi um Series, and in Bioreversib Carriers in
Dr ugneambinatienwdth] as. usastiecdessiibe thﬁadnmatstratlon ofa compound of

B4 U il ASSRS RS R AST b o58 Tventn,

means: thbibthe2Sorpbliyds of farmila (1 )Edndoﬂh%tétﬁehﬁﬁd‘it‘?a?h@ﬁ’t% are

oup t hat e straight or branched and conprising
ad&m {Oer?d tsgqgg%tlﬁtilygy m&rﬁnﬁymepaﬁmdosm forms, or are

adfiRbRIed SoRbiitbntll AR sakAlfiBbAga R I to apout 12

carbon atons |n re“prerérred al kyl groups
contMamnaald meahstan hatmm artd othrebonarahedls, orméeses afiiran being.

Br ar; edme ne or relovver ‘al Ky gr oups
o ABhTR ey Ui ghd GYher maBralscBiederably uman.

i nemyg” mb}gﬁg b%ﬂzﬂhal n. "Lower alkyl" means a group
hav;@g about to about 6 carbon atonms in the chain

Ghmeanm@wb@otaexﬂt@;bodmmndn anched. Non-1liniting

ex k abl e al kyl groups include nethyl,
et hyT’, ﬁ*f‘ea ﬁo%bw i sopropyl, n-butyl, t-butyl,

n- p'&\néymeahgmt,yth| nonyl and decyl. WD 2005/113534
PCT/ US2005/ 01650¥ 12 "Al koxy" means an al kyl -O group

wherdl imaang Pherylas defined above. Non- |imting

| th t.h ,
o oROBLP daol Tt fBt I anii bisiaes AR wnan
admwﬁtf&hqmdbem‘subjecﬁmdmigddy m&hlcbh@orﬂiéiﬁbncﬁyy@l@fhbohc or chemical

nmeans an al koxy-al kyl -group in which

Ik
progdaﬁ%g('syty % ly elda g9qnp9pgdé)jforguﬂaé{l,) glug |sylt@él§i/¢rkﬁIIVate thereof A
dlsﬁis%fcﬂ{ bﬁﬁrﬂrﬁﬁﬁ%ﬂhe@qw gué’hlI W& §Léﬁ%h é‘%s as Novel

bond to e parent noi'e rou
Delrv&r)y Systesyelolune b bf the AIG:S. Sqmposmaﬂrserﬁ;% anaimBisreversible

Car?%g%ofry @lﬁ'@: P%rﬁ@nwg t ' Cﬁ% I{o A n%gi?@%gg«‘:%mgﬁg%ggg&hcal Association
anggl*;?tgoan h omsé@ Ebggti? IH%th o \.@Ifu%h b In@hpbfat8a herdR Y irefdence
thereto.

“Alkyl” means an aliphatic hydrocarbon group that may be straight or branched
and comprising about 1 to about 20 carbon atoms in the chain. Preferred alkyl groups
contain about 1 to about 12 carbon atoms in the chain. More preferred alkyl groups
contain about 1 to about 6 carbon atoms in the chain. Branched means that one or
more lower alkyl groups such as methyl, ethyl, or propyl, are attached to a linear alkyl
chain. “Lower alkyl” means a group having about 1 to about 6 carbon atoms in the
chain which chain may be straight or branched. Non-limiting examples of suitable
alkyl groups include methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyi,
nonyl, and decyl.
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10 exanpl es of suitable aryl groups include: phenyl,

napht hyl , indenyl, tetrahydronaphthyl, indanyl,
wariosnssenyl , and fluorenyl. "Arylal kyl" meansP@nuUs2005/016507

aryl -al kyl -group in which tithe aryl and al kyl are as

previously desribed. Preferred arylal kyls conprise a

| ower al kyl group. Non-limting exanples of suitable

ar al*Kdoxgr ﬁ\lé%ﬁsieﬁf?él!l{glgoggﬁ)’é wht%Fémglﬁll ks aﬁﬂ{l%é iagove. Non-

. napt hal enyl met hyl . 0 the parent noie
limiting eydmples efl alkoxy grovipeyiheluge! mettzoey, athoxy, n-propoxy, isopropoxy,

nEH) BN THhE DR3P dhe Balentiyeiehy e dhieygl eSiner onygen.
| onealkakiatkylo wl;mms%?n _énée&p%ylm-grbbs IPWHfEH thEPAIRbYYy afid alkyl are as

t hrough the aryl. noa mean
preyipusly kiﬁsn@e@u%’,reﬁ@rf@dealhowatwl cogprisedz fawerdalkyigreup. The bond to

vt iy T A
(H) Ry WDhRAimod HbbBHABESY ImeeRb bl SRR, Bonooftic o

('Rlxa‘_( R12) NSS O 2-. ._N¥I oxy"  means an aryl -
myltic ¢ ERgSYE ey Wherei g leashonprring is @somatidesemplisidg about 6 to
abbE1 4GB o SR feraialy Bk} A 5o80 4O rab T BRive, Nonimiting
expapkes ofrauiteble ayl gloupsdinclude: phéryl, AAYINETI, \i\r}]denyl,

group, erein

" Car boxyal kyl " means an HOOC- al kyl -
tet’;ﬂ?&won Wd@ﬂﬁﬁgﬁ@aﬁ@@?ny'%%ﬁuﬂfﬁMe parent noiety

t h | n M [1] M

| nvat SR ahE arbaiShBiky KRR Wich (FERRy B ARG as
praviously destitarhsEreferretiiarylaliyls esrapriseie lowerralkyl g@fuporNon-limiting

cause i.,Ss related, to the requl ation of CXC chenpki ne.
exa@@o‘*ﬁ%ﬁl’%ﬂé‘ﬂs’?&“}%— IBPURRbenzyb Roshenethv andy | ¢
e - Pio PG the parént tnbien/R3Hfoukh HRIIRN.

Pr etAlkylaty'oyienpa lakyalkyliarygrosipt iniwhiah the alkyt andiaoyitard as

' APNUNA 2005/ 113534
preo e et oo TorTed iatvlecdmpss A awpr alukaroye: i Hhe bond to
theq;arénﬁdnbiét? id thebugle tisey ahppr opy!l , cyclobutyl,
cycl opentyl . cycl ohexyl,” cycl oheptyl and the |ike.
I\IonA'T'WP?ﬁWb @ﬁ@maeﬂmaw-gwm whereini allydlis as defined above,

boEHPRE Rerent AEIHY rbri e el BRABRC™ -y el om Kyl ”
gr olpminosuliony” risanp NId8(0)iNS (00 UBR B)NS(G-KEH)(R'NS(0).-
: (%92#%’}'5?@)#@5 1&%4%)%&“%52@25! et hyl
oo SR s TSRO Sy RS 4 RPN by
deseribag! Nonilimitingl exampléoof suitabidanydxyegdups include phenoxy and
nap(mﬁtln?yh %l t?ohnecp%l the parent moiety is through the ether oxygen.
“Carboxyalkyl” means an HOOC-alkyl-Qroup, wherein alkyl is as defined above,
bound to the parent moiety through the alkyl group.
“Chemokine” means a cytokine involved in chemotaxis.
“Chemokine-mediated disease” means a disease of which at least one element
or cause is related to the regulation of a CXC chemokine.
“Cycloalkyl” means a non-aromatic mono- or multicyclic ring system comprising
about 3 to about 10 carbon atoms, preferrably about 5 to about 10 carbon atoms.

Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. Non-limiting
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10 "Effective anmobunt” or "therapeutically effective

anpunt” is neant to describe an anount of conpound or
W@ 263334 ti on of the present invention effectP@BUSW05/016507

inhibiting the binding byl1&XC chenoki ne receptor of

CXC chenoki ne and thus producing the desired

therapeutic effect in a suitable patient.

exaﬁp%h” ordliable n’i@ﬂﬁ@cﬁé‘cﬁé%&@ls%&%e%@cw Waﬁ;@g@&w

wherein one or nore rogen atons-on 't
cy¢lepentyl, &yelphexyh cytiobeptyy and ghe 'liké u:Normallm;ting emmnslegrmf suitable

S BRI BRI oBedi iBafE Sty Frd ek,

gr 0L@ycloélﬁ&lélk@ﬁn’é&n&'#@dlbalﬁ%'gﬂb@p bRLARRe tRE nngQﬁ Jnoiety through

groups. Preferred are fluoro loro or bro
an @y gpeu-e Noadlimiting empl&anucluﬁeocynlom@pymmgbaﬁd

cy “ﬁ‘lewl ne, chlorine, brom ne, or iodine.
e are fluorine, chlorine and brom ne.

" Het@yaloalkllaeyl” tigarishetpeloakyl graufBour to the parent  moiety through
"heterocyclyl”) refers to a non-aromatic satur

an @M&f%n). Sa-imiting @gfemptesf Inﬁlgldgygy@npmymhmyhgne to
cya&é){ygg,one;p_rrs (e.g. to 7 ring atons), or 5 to 10

ring in whi ch one or nore of the atons in the
ri ndE#Bctivesamount” err'tisdrapeoticalyleffectite anseuto s, meant to describe an

exa #e nitro en.or sulfur, alone or in
amByAE Pt CRTBRLIY 8 AP Ed snl msaemess;aw@ﬁnmeﬁectwe in inhibitng
theBIhding BY CRE Eh&mBRIne! Bck éMéﬁ\%ﬁE}& prBlucing the

het erocyclics or heterocyc rlngs
desieed thgrapaudic effadt in asuitable [.Tditerm efix aza, oxa or thia

o ool FHRSS h e T SR A Yhone Wheiiamme or more
hydr@gm atdr€ lon thbsal%kyol%?éﬁﬁbeéfbyaa LoD @B%FS‘C The

nitrogen or sul fur atom of the’heteroc
het Elurpalkyhi means an abyl @mmmaaldeynedlaluoz/edwhereMe or more

nyeRaeT BRI i A i reppa il B pdluorS B ooy e ¢ or
het"¢tate'ymieank flyloro, dHigr®, bRstho 06¢ lOEbRﬁbUﬁé’ | Preferred are fluoro, chloro

t{)%rrol i di nyl, p| perazi nyl , norpholinyl,
or hramewsPEHBPIepieferesd 208 Buarsand chigrp.Us2005/ 016507 14

e S, i O s e

chidgrine and brorajne.a nyl . Heterocycl oal kyl al kyI neans a

het.gr ocycl aI,, al k vvh‘ere n sa
het E{eg%% @T %:%8' kyar ae@r%yc‘énléf)u retars 4o énon-aromatic

L e et Sebe e
to 7ming atoyas), or bitad Gsiyng etoms;, dnvtiich bge Drinorkdofrthe @toms |n the ring

sy i oA o et o s,

or i sempirfation rpgse, ar@Wé’d]a@éntSdﬂ gh arﬂié&@ulf tbr'ﬁs present in the
conbi nation. Heteroaryls can contai

ringgystem. Fhamples iof heterocyolias or heterocycloalkyls lnclude rings having 5 to
6 ring atoms. The prefix aza, oxa or thia before the heterocyclic or heterocycloalkyl
root name means that at least a nitrogen, oxygen or sulfur atom, respectively, is
present as a ring atom. The nitrogen or sulfur atom of the heterocyclic or
heterocycloalkyl can be optionally oxidized to the corresponding N-oxide, S-oxide or
S,S-dioxide. Non-limiting examples of monocyclic heterocyclic or heterocycloalkyl
rings include: piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl,



10

15

20

25

30

to thia before the heteroaryl root nane neans that at
| east a nitrogen, oxygen or sulfur atomrespectively,

WO g00pnesent as a ring atom A nitrogen at om of PET/US2005/016507
heteroaryl can be optionalihy oxidized to the
correspondi ng N-oxide. Non-limting exanpl es of
heteroaryls include: pyridyl, pyrazinyl, furanyl,

thnbEbIﬁﬂWl 1B¥dub§(bl@hW'1 4-%@9&&&%&%@@2‘éétvéha/dr?th.ophen-yl and

oxazol yl , "t hi azol yI', azanyl
tetp@hwzoﬂmqnyramylazol yI 1 2,4 15 thiadiazolyl,

P BBl AR e Mo Sl ineroi s

hef@ﬁéﬁ&l@élﬁ?laa’hd saldrlaﬂld'l)élre ARzl Bovel BBahad %Zﬁéd'éht moiety

benzot h , quinolinyl, imdazolyl, thienopyri
thrqughélze)al grouphu enopyri midyl, pyrrolopyridyl,

" B e B Bl R hon3SRIRE Sa008) e ring syetem

coniﬂﬁ”sﬁ’fgcﬁltcahky‘ing étbmsh@?%ft@am/h% kidms 'TRaAsicA one or more of the ring
het er oar - gr oup whi ch  the het er oar yl

atomg g ane ra@ntmt er i wrb@schr@gamm siteagesd oxygen or sulfur alone

or Rﬁécﬁfﬁﬁ%pbhy'@g rgl%%%d&t%gﬁﬁ&é@p%{m‘%r o espreflx aza, oxa or

thia befard¢he }hyeterdarymodﬂyrhaméméamsitha%ay le=t Byritregen, oxygen or sulfur
net hy The, bond to the parent noiety

atﬂ :ré‘,sf’;ggr}yé’ IS mrﬁenfzgs aqy}g 3oy Q\wltrog@aﬁgora qﬁ@lé@t@gnaryl can be
opﬂc?rgélgrdrﬁék(ij% & trd B?ﬁlre poritfin NEHJ(@HS'N’oﬁj ﬁ%’itpﬁdexamples of

droxy S con aln ower
heﬂamanylsmcﬁudg pxnadud] pyrazmyislfutaﬂyl ethlelmytjrptynymdilhyl |$u>@tzplsll

e B0 LA, oG VSREAIE et ST it 12
thlacﬁﬁicyh}‘lt Sp)ﬂr d@iﬁﬁ%}l Qgilné)‘éaﬂﬁﬁll eHHtI‘?é]aE{nyf" iR 9-4] pyrldlnyl

hi s |nvent|on one or nore so

Imldﬁm[au’l b]ihlaxgiyt_qgw@fwazara\fismdolgd,u s(ajgalmdml;au bleezmdazmw
oo A5 E5, il b BB B i pyrimicy,

pyrvélbpyridy Siemddzspyidyi, 360 quinGlmyl fb&nz@é@ﬁ%@lwhﬁz zpfi%zﬁ{yl and

nore sol vent nolecules are incorporated i n
beraqta@apyl attice of the crystalline solid. Sol vat e"

Cor (oY of Attty Efl HeR s SR kit B, in which
thechetemiaey avid alkylta’elas plssviomlwaescmﬁedd ePeférred haterbaralkyls can

I{Fél ha oI at and t like. The term "substituted"
co 'm' YR Q’H'r@ﬁ‘BSﬁ)‘ia&P'@’i ofipuitafila @ralkyegroups include

e fra R e

mo@pi&thfwghﬂmﬂkgl bei ng i ndependent ly selected. The
epresents

| b " f
t heﬁydﬁ 3 d a%f‘slangf)calé%g %ﬁﬂr!g”?n ‘?VD&R @[W' is @s preyigusly defined.
Prefériréd Mydl%xpﬁlkyls' SorltaihNoWBf ilkyl. N&-linitidg examples of suitable

hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.

“‘Hydrate” is a solvate wherein the solvent molecule is H>0.

“‘Solvate” means a physical association of a compound of this invention with
one or more solvent molecules. This physical association involves varying degrees of
ionic and covalent bonding, including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal lattice of the crystalline solid. “Solvate” encompasses
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R2 10 Exanpl es of disease-nodifying antirheumatic
drugs include, for exanple, nethotrexate,
waosasEBei ne, | efl unom de, TNFa directed agenPGI/(82005/016507
i nfliximb, etanercept, anél adalinmumb), IL-1
directed agents (e.g., anakinra) B cell directed
agents (e.g., rituximab), T cell directed agents

bofrﬁs@utloﬁ-lrﬂfa%éemd isBfzAdbhIg %Wéteé‘nﬂlon%ﬁﬁp%mrplﬁs of suitable

TNFa- converting enzyne inhibitors, inter
solygtaseinclusls ethapatates, snethanblates, andaiing lp@s ki nase

 nain e B Y BSb B meanb gt ARyl HRANAH GpHES ther than

hya®geneor iithedrie otfioRe groulsl, ‘Fﬁélé%@bh%d’kéﬁ’wﬂﬁ@?én be the same or
conmpounds sel ected from'the 3rou consisting o -

difigrerle with eapiwfer examgple, haiagiindependently selectedect ed
20T el 0By TSRO 5l RSP i witr

md'la‘d%ed subsmbntsguenahmmeiy Blhstrss interleukin-1
converting enzyne inhibitors, and 8 ki nase
inhibitors. As well known i n(Rehe al('g)na bond dr awn
froma particul ar at om wherein) , hoiety is depicted
at the termnal end of thrl-bef ndi cates a net hyl

group bound 25 through that bond. tge atom For
exanple: oi s oi Il I o'l s N represents O
~g\ xNC -4 - =-NOHC - . HHW

2005/ 113534 PCT/ U82005/ 016507 16 O %\ N-NI1C
represents Os NN | O=SHHi HH-NOHCd H3CN

O i ool P RS sl
methotrexate, sulfasalzine, leflunomide, TNFa directed agents (e.g., infliximab,
etanercept, and adalimumab), IL-1 directed agents (e.g., anakinra) B cell directed
agents (e.g., rituximab), T cell directed agents (e.g., alefacept, efalizumab, énd
CTLA4-Ig), TNFa-converting enzyme inhibitors, interleukin-1 converting enzyme
inhibitors, and p38 kinase inhibitors.

The term “other classes of compounds indicated for the treatment of
rheumatoid arthritis”, as used herein, unless indicated otherwise, means: compounds
selected from the group consisting of: IL-1 directed agents (e.g., anakinra); B cell
directed agents (e.g., rituximab); T cell directed agents (e.g., alefacept, efalizumab,
and CTLA4-lg), TNFa-converting enzyme inhibitors, interleukin-1 converting enzyme
inhibitors, and p38 kinase inhibitors.

As well known in the art, a bond drawn from a particular atom wherein no
moiety is depicted at the terminal end of the bond indicates a methyl group bound

S \ 0

OH Ci

through that bond to the atom. For example:

LN

[\ \

= N N represents
° r\iS/Q\H H c P o

- OH Cl HzC—
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J H3C) and s 10l s 10 / OS NN -f:: | represents

OO\ \ xNHHCO HBCHHC NHOHC )NHOH O H3Cs
w®2005/18356411 d al so be noted that throughout thePCT/US2005/016507

specification and O ai ns appended hereto any fornul a,

conmpound, noiety or chemcal illustration with

unsatisfied valences is assuned to have the hydrogen

atomto éat isfy the | ences unless the g nt ext

i ndi aat N;& @ mpounds of f or Qul

sal bgst’@w rsbp represetepe Gnis P cl
i nvent i Ref er éfice to & compound i;_fqor 1)

her ei gb"bnderst ood $0 include re cs3t o salts cl
ther,ég, unl ess ot herw se indicat edH pterm

‘salt(s)", as enpl oyed her ei n, denot es aﬁl dic salts
formed w S | nor gani yd/ or organi c acj dss vveej I
basi c_ S ng.d norrgmesentand/ o?\
baseL= n dd| EI on vvh n & conpou EH (1)'3
contarls both a basi c Gipi ety, suc atﬁut cm)t limtedc
to a ridine or 15 im dazol e, and idic noiety,

such as, but not limted to a car box;?Fl c acid, and

zvvitterio ( I per gakts") may be formsd 8 areo

i ncl ud@d 4y Bhi n It he S o ere|
The %Sts .’.bJL;ﬁh c@Ut'?(k:)Itaelgl y acce‘Eﬁ%bI (| cl

non?—ewr'c OH phySI ol ogmcal |y accept Hb‘f NHal 01,

al t Hough other salts are al so usef uhac Salts of the
conmpounds of the formula (1) may be fornmed, for

exanpl e, by reacting a conpound of 20 forrrul a (1) W th

an |AER&H Ao Bé'rgzté’(ﬂ A% ro Helt fe %ﬂﬁﬁ’%ﬂt%ﬁ  Claims appended

amount, 1n a um suc one I n
herptoeam;pfqrmula cmnpwraxh mqnet;oulschmrdlcahﬂlﬂstratwmwlthhmsatisﬁed

valg{c&%h% l@'se,z atg'mcf;tgt r@ﬁ&%&?@éﬁ a ddl(g(‘t) ;gg{] gi%e va|ences u%less the

comSRIndidhRS a Bgﬁa_oat es, benzenesul fonates, bisulfates,
borates, butyrates, citrat es, 25 canphorat es,

c ariBlﬁ)c@mppunds of foroyda (hdermrsalisdhabargt also within the scope of this

R L SR 7RI 6 erso to

refedbne® fesales tirest, uﬂles@eﬂﬁ@mwtmﬁ@aed e teunf"eb®)", as employed
hept anoat es, hexanoat es drochl ori des,

hergipg HeRPte: Q@@lc sjtg f foinaen wg Jinorganic and/or organic acids, as well as
basfg %%anes%l%bona ré%%nap CHJ cﬁ'ééﬁfc ir?%&‘ﬁon when a compound

nesu Sha
of forinaulai m)iceistams bmmtaebaswmduatyesuclwast boetetdimited to a pyridine or

mmﬁazgf qgg} ae@ﬁ;gu% hqt%lwpghog%g?at e?gg{o hof;pg(ag%er%oxyhc acid,
zmﬁ%‘n‘r?]dﬁlégﬁtrﬁ%r ésrég#'g%sf gre?(g¢ng@6‘e gh& Siré ISP withRSfhe term "salt(s)" as
used herein. The salts can be pharmaceutically acceptable (i.e., non-toxic,
physiologically acceptable) salts, although other salts are also useful. Salts of the
compounds of the formula (1) may be formed, for example, by reacting a compound of
formula (1) with an amount of acid or base, such as an equivalent amount, in a
medium such as one in which the salt precipitates or in an aqueous medium followed
by lyophilization.

Exemplary acid addition salts include acetates, adipates, alginates, ascorbates,
aspartates, benzoates, benzenesulfonates, bisulfates, borates, butyrates, citrates,

camphorates, camphorsulfonates, cyclopentanepropionates, digluconates,
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t hi ocyanat es, toluenesul fonates (al so known as

tosyl ates) undecanoates, and the like. Additionally,
wa@eood/1wsBL£h are general ly consi dered suitabl e POT/US1905/016507

formati on of pharmaceuticdlly useful salts from basic

phar maceuti cal conmpounds are di scussed, 10 for

exanple, by S. Berge et al, Journal of Pharnaceutica

doS@bﬁBQﬁéteé 18t71§he§@lfdﬂatés ]fﬁmarBtesG@mdéhe RrfRyed 'gg?@érf)phosphates

of Pharmaceutics (1986) 2017217, Anderson
hemn%ulfaiea,dnenien@atewelaemmtes:rwdrecmlpnqa@qwrommuideschydrouomdes,

2B Rre s Biohad iR e, Mieted Metharesufopaias
naptresenalutohatos, AolinBtds) BRFRES %)@éiat@%r Bedtirtites, eée%ﬁﬁét%s 3-

theretq. 15 Exenplary basic salts inciude anmoni u
pheRylpEopien#!gsi Pheshhates Rierates: ml‘aaiat%oﬂrmnateshsalmylates,

sué’émafélgt agpALe otr%tesa{éﬁ%h' e{}@%&ﬁ?rﬁm i arl(c;fl afﬁurfahrates

trum ant magnestum's

thlb@afmtéé doluenesmfmates ¢also «n@mmioﬁlﬁésmdecanoates and the like.
nzat hi nes, di cycl ohexyl ami nes, hydrabam nes (fornmed

ionapy.Nacig W%ﬂ%@%@&iﬁﬂy gonsidejed aeitableiorthe formation of

phéh'ﬁ&&éqﬂcaml %égﬁﬁgb rri\'g Ma&ﬁaﬁgug%f %gﬂlngﬁﬁidgsare discussed,

foraxgmple,eby By Berge ahdl thmdllobfPhaBaaceutlcal Sciences (1977) 66(1) 1-19;

P. Bouid Sl BhebanRss it (5e8) 55 2612 Federcon et al, The
Pre&!tt'&)é' of Mé@i@lh‘al Cﬁ@%ﬁw gtggﬁ)l Ath4Emi i Pfe%%"y ﬂf’e\?/ ?Bﬂh in The Orange

i odi des), sulfates {e. g
Bogk (iuegd & lamg ﬂdmu'ystramn aWesbungtcm;@ chmtheinawbebﬁa) These
ri St‘%/fﬁr aryl chl ori des,

d'Sélggﬁfedse%% ﬁﬁorﬁ’”%gg HEsein by,f 3[ q Bes (e.g.
benEyémpldty Hagresdns m@lﬁ@@éiﬁﬁbnuﬁﬁ%aﬂ& h&ksli nfdthi &4i"such as

acid and base salts are i ntended t
sodivay: Hdten and pojassiwe peds) alkaking esrtbu meﬂahsaltfes&do ps calcium and

ma@ﬁ%gfn?ﬁe’rg It}é %%gg%gaéﬂlg?ﬂfd gl?%%d $ra é)?qrﬁsﬂ% oggar}lq:] gmines) such as
berzathiaepodidycighexyimmitiets hydrabamipes ¢forafediwigh N,N-
entian npounds of formula (1) can exist in

bis ﬂmté%wﬁﬁtﬂwm%r@mer)owrmethw chluaameg:m-me;hyl -D-

oo, BuBE 3o, 41 8LV S Ps kas apiipp,yineanc
thedlkbarBﬂsuandirdgee doritamlng @roquslmay betquapterhiged with agents such as

lowgi alyh Balidon (8.8 pensthnlo 8iul BB Snd pubd eplaiees, bromides and
uodﬂ@é?‘duﬁk%l@lilt%%tis gﬁét tﬂgmutéﬂ!}%e%@tﬁyla@l%l.ﬁlogﬁ& Qﬁ’aﬁwpleétﬁféftes) long

K exi s ric form
chaimhalider:(eg., decylolaelrylen)ynsml,l ambsleandwhlnmtesc brémides and

iy
i nVAﬂD&uél’ﬂaélﬂfanMé/é@éﬂbea@ mté]ﬂie'@i t%%@ngH&%acf&#tkgllﬁ acceptable

invention (i. ol ynor phs ound
salts yyitin she seoppe owhtehnwemtm amb pﬂ a@fd and base salts imoa ponsidered

equivalent to the free forms of the corresponding compounds for purposes of the

invention.

Compounds of formula (1) can exist in unsolvated and solvated forms,
including hydrated forms. In general, the solvated forms, with pharmaceutically
acceptable solvents such as water, ethanol and the like, are equivalent to the
unsolvated forms for the purposes of this invention.
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Prodrugs of the conmpounds of formula (1) or

phar maceutical ly acceptable salts or sol vates thereof
wae@smMi3ski n t he scope of the clained i nventi onPCEIUB2005/016507

stereoi soners (for exanpl el8geonetric isoners, optical

isoners and the like) 10 of the present conpounds

(including those of the salts, solvates and prodrugs

of  CHpEATRLENSPm .

t he prodru s), sucg%@iﬁlﬁsg énslsa?/ﬁd]eglr@h %—er' may exist
in ﬁwrtﬁgtqmen@ﬁrrnb(fer emmpte @ssars anide oukmine ethen)l lNII suth tautomeric

a [iC LB ch exi st ven n the

forfiole ST P bl R o B AL ne PisRaREIVEN Ry
at r A RITRINSthetGpa cﬁ&hérp?%t'lﬁvérﬂfoﬁsare%&ymorphs of the

contenplated within the scope of this 15'inventio

compeundg @hthis invesdiondiver, pohfmeotphscsithe campovndsiof formula 1 are

t npl e, be substantially free of
W'th{hrﬁ]% %C%E)ﬁen&%h's 'ﬁ{'?r%t)ﬁ(r@e adm xed, for exanple, as
r ac Prodregs of thé tbmpounds i forntilaql eF ﬁ@*n%"de@ﬂ:cauy acceptable salts
st ereoi sonmers. The chiral centers of the pre

or solyates thareafare ajtain the scepe of &@rﬁlalgnﬁchtnw@nﬂm def i ned
01 NSOy BEMBED b B0 T et BB and e

of thetpnedent d:ampqlmdié {inelpding those lof tisabalts, %@N&ﬁé§aﬂd ®rodrugs of the
r ot ane

rodr hﬁo [S,  Stereoi somers,
coigQuisiE o8 et e St Ang SoMAIRROUMeRTEAIGsb oS those which
ma?%&i’eﬁldﬁfésto 4dyAnPBHiOlarbBIB I \hiiduddubafiehts Liﬁaelg@ enantiomeric

he chenot herapeuti c agent (antineoplastic ’a
formsdwiizh malyleuisiteven lagbetabseaoe oﬁasw’nmetmsarbmwmtamenc forms,

atr@q g? t S &t cﬁc&l@a%rtﬁ%l%lgbﬁt ﬁfg{ls}/ ?atré\r%ngagyfat%\cﬂwlthm t?le scope of this
invetidm etridi\ﬁdumo%rﬁérsc@ﬂﬁ@ RS OMrida! ug@ ?ﬁ\ferﬁ*bﬁsfﬁsz for

are given bel ow. Al kylating agents (1 nc Ing nitroge
examrleabea substanjialy freeraf ather isamerssor may e admixednforexample, as

rac%&t?ﬁét’hﬁﬂsalpﬁg? dg%ﬁﬁgre%{ﬁggg %{@@@%éﬁ%{rﬁ 3 The chiral centers of the

prebéntihgentien chihabelthe S GhRauonfigudtion 48 GEfHeBY theSRUPAC 1974
Tri et hyl ene-nel ami ne,  Tri et hyl enet hi ophos-phoran ne,

Reeqramansiationsy Hhetyseof thedaimss i'sait”, 'Solate’b sedrug" and the like, is

A T S N I S —

stemevisbraetsa gotaivers, tapyorers] iraceraatesagrprogtugsiss the aleiiive
and %&enOSi ne deam nase inhibitors): Methotrexate,
co ouracil, Floxuridine, C,yt ar abi ne,

6- “@Fa%é@é BPébﬂnE%unés U DSe %#g@%ﬁ@h{b@% peutic agent

hat e tostatine, and m:|
(anbmempjastsc agehh) irgluded alkylamng/agemsnahmnetaj)ohtem aatural products and

theff faliyc H3RanER Ad St Bbelifing e analogs), and synthetics.
Exawuﬂ@rslo‘rbbﬁﬁ)oun&swgﬁn ﬂ?escﬂ:la%@é?éfé gl%ﬁ%mc' n,

Daunor ubi ci n, Doxor ubi cin, Epirubicln, b|C|n
pachkylating ageats (includinginitrogemmustardsy ethykenimirieederivatives, alkyl

sulfgﬁéf)és( Htro%%ﬂréass gﬁé f’rféé% %s) Uracil mustard, Chlormethine,

Cyclophosphamide (Cytoxan®), Ifosfamide, Melphalan, Chiorambucil, Pipobroman,
Triethylene-melamine, Triethylenethiophos-phoramine, Busulfan, Carmustine,
Lomustine, Streptozocin, Dacarbazine, and Temozolomide.
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in nore detail below), Mthranycin, Deoxyco-fornycin,
M tonycin-C, L-Asparagi nase, 10 Interferons
w@ewpacisad |y | FN-a), Etoposide, and Teni posi dePCT/US2005/016507
Hor nones and steroids (inclitdi ng synthetic anal ogs):
17f1 -Ethi nyl estradiol, D ethylstilbestrol,
Test osterone, Predni sone, Fluoxynesterone,
Dr ompiiingdtabelites (iRCRi : imidi i
ogee s (PO h R Ry acld BRIl yrmidine analogs, purine
anglagsyand adenaesine deaminasesinhibitors)n Methfoirexatenbtfduerouracil,

i.anj d 15
FIO%#]"@E,"S‘?(’ {%@?lﬁ%ﬁbﬁé,-%g{:géﬁﬁrgﬁﬁ%gé-%?orb%’amne, Fludarabine phosphate,
Pebsbtating rrgeSericitaBipeet at e, Leuprolide, Fl utam de,
Torem fene, Zoladex. Synthetics (including inorganic

conplatwat pEasitctsang their derivativesdinciudiog vincanalkaloids), -antitumor

anfBRRLe B AT s B A BMABRASE VBppastingynoristine
Virdesine tBigbmytianrDaetindMytit, D orabicinh BoxahebiéiRd Epirubicin,
effective i stration of nost of these

adm : . > .
|daryRigH W@Pb\tﬁégl nacligesl is caremercialy availabissas Jiaxol%and is described

n 08 il oAt B o bl B Bl L pperainase,
Intederomsgespedially IFdi-ar)r,PEtppo_éiqehangﬁ'@mpdwd@.peut ic agent s
B i T W T —
Didlik{isfibésttel, Téstdstétbnel P%&i%&%ﬁﬁxﬁe%fﬁé, i[?rogmstanolone
h b reto. use

i ncorporated herein by reference t
prapionate, Testalactene, hdegesttdlacetiatey Tagenifeins Metbyippednisblone, Methyl-

Bl P ol e RS S B oo,

Anfiesgiatetioimias dE strariasiine) Mty patRjeisteréABadstatd, Leuprolide,
i nstance, mcrotubule stabilizing agents or agents

FlutamaidediToreipifene.cfdadeXl e formati on. 30 M crot ubul e

ff ' . i [ [ | | .
ot B8 BEERGIHE Bbfari ob bR e Befiptfigoorination
coraplexes): GisplatiedCarboplating Hyahrbryurea( Nvsaéfind #2locarbazine, Mitotane,
.Hal i chondrin B (NSC 609395), colchicine (NSC 757),
Mitoxanikore. levappislg: and Hexamgethylmstamie 10) | dol ast at i n

(el BYE PR e R RSt 0Rley fdoaghloe

chq;uo!ha?pmjtiqm ered an!Bﬁttt_iIliéh'e?é'killélihmll:g?rgognsggc)ﬁtion, their
erivatives, (e.g.,.derivatives.(e.qg., : o
admfjigial OMFHS%S"'??\%@ 9/*9@5’?@'!"&@3%yFs‘?reGF)f?f!nl?'ﬂstt‘Q administration
o BEAPR! 1/ NS fpout o ISR g RGBS

ate Sal\ﬂlsc 675;&%3 ep:
Refgirencaid PiRt), éd. ( editiondd horseadIDRc Mamteale 2N4 07629)1742,

t.ranustine ocoedazol e, 5 P, and the |ike.
UsE} BRI GHe At et A oCambrafedherBlithy fiatncethgreto.
sci R9UsEH hepsld, a PdE bt ' , It '
(1997) 5. GarT" &ei .'_@}E{%l:]Igc%%%gg%%?eggﬁdaaeo@gggﬁa ﬂ%é}]@@)ferferes
withngellulapaifgsissie., hewingoan aotisutotivssiect \ahaffecting migatubule

or B0 555 5865 348 A 2k 5 bR T i

agents or agents that disrupt microtubule formation.

Microtubule affecting agents useful in the invention are well known to those of
skilled in the art and include, but are not limited to allocolchicine (NSC 406042),
Halichondrin B (NSC 609395), colchicine (NSC 757), colchicine derivatives (e.g., NSC
33410), dolastatin 10 (NSC 376128), maytansine (NSC 153858), rhizoxin (NSC



985; Panda (1996) J. Biol. Chem 271:29807-29812. 10
Particularly, agents can be conpounds wth

w@awbit&m3el -1 i ke activity. These include, butP&r/@ESI90%$/016507
limted to paclitaxel (e.g20 TAXOL(r) NSC nunber
125973) and paclitaxel derivatives (paclitaxel-like

conpounds) and anal ogues. Paclitaxel and its

33%%% géémgﬁe'e(r@@l@ aN'S@ h QSQ%‘W%%@' dlé’nva'tl%é‘ég gL, ®tivatives (e.g.,

maki ng pacl it axel pacl i t axel
NS@=6088132)y thioeoldhiginal (INE S647 92Mnlyl rysieinet (N3G E3265), vinblastine

sulfzle 85498428 yilchstine Sueass Gt 67528 Bifltine R senpthilone, and
dis€od&iPhotite: (s@e@&vfb@“cfgeﬂ} Boids 254427@)93%tra5nd&ﬁe7ﬁécodazole
5, 475, 120; 5, 468, 769; 461, 169; 5, 44

5 M@Mmdﬁba hks xengles of sugE; agents @nedalgo w@ceb@q in the scientific and

patGBEle Ll ey oohe BHb oI S50 L 4088, 1670es"5054: anca (1907)

Proy. Watﬁ‘A@:ad sciS QJBR@HOI'OEB‘BCH mwuﬂr&dt (I'IEQWC%ﬁcéhReEOW 3344-
tubul i n-p nerizing activi paclitaxel analo

33485 N PRBOLI 0T ) Naa:reeawuz@ﬁ-zﬁaswsqw%z (4057 Mok Riol. Cel. 8:973-
¥ {
08BN lodb) o, BSCREIR 211 Loy 086X 00 | = [h mtosts
10 :1%: B%irti@ma}rly]'??ents’m%ﬂsbe @ngm;mmddmtmpaelitammmwyf These
e or mul a - . n
inclydey pOt Aot ibitesh o a%@@éfsé k10T AXOLENEE st 125573) and
padifail deﬁQ%{ cﬁ%x%l r om P%uﬁ&é’) & ‘éﬁéﬁ)@ue%hqja‘i?faxel and its

wher ei n: ected e gr'oup consrstin
derivatives are avatﬂatpie emynmemlaityt i Inwetdelitiors Ongtheds lof makmg paclitaxel and
subst i t.ut ed

pa#?%s%agsﬁtpp% V&P Qﬁ ggp |u’ S\AFS Weidsnppiy g}/ {h'o% a%skllled in the art (see,
15 e.ghUSUPHEN Nd&H)B69 %igssbssts A78; 580 029* 5)527 924; 5 508,447:

unsubstltut ed %/rl m d subst’i t ut ed yrim

5480589 61488, $16; HS&@Q@E\ 547[8 8@4;:&478;?66:1&47 5011?!4{.@46]‘8 769;

o 4T ERE b 330k o ESEL 9454, 58 o 00,

unsa@ditiohal RitrotduRy affedtingsadistits cahak a$§é@é@dQJ§Mg one of many
unsubstituted oxazolyl, substituted oxazoly

suahnasssysiknenayindhgiarhya.g., 8 senmauianated aﬁégmwfych measures the

20 tubHﬂ@ é@@{r#%nﬂ%@@ a'cg\gﬁ)z%ﬂ pa li’éz%tl 'af‘ero?%sQ %ﬂ#t%‘h%tlon with a cellular assay

to rheamrthdqzma%ﬁal o@ﬂmﬁw}:or?pbwwmblodk 0&3&# in mItO|SIS (srze Lopes
i tut e 0X0 titute inolin
(19§ﬁg§ﬁ"€§f Eg'e H%’f rﬂﬂ’maéﬂ[s &ﬁ&sﬁga edu benggf ur anyIy
SUbﬁﬁlktlHJ'éﬁ gﬂ}GQfd%‘sEHMel céMgéhlaBé‘b?%e formul gr?
e-yl,

benzot hi unsubstit benzothlo
unsubstltuted pyrrolyl substitut ed pyrrolyl
unsubsti t ut ed

(R3), (R,

25 R?

and the pharmaceutically acceptable salts (e.g., sodium or calcium salt) and solvates
thereof, wherein:
Y is selected from the group consisting of: unsubstituted phenyl, substituted
30 phenyl, unsubstituted pyridinyl, substituted pyridinyl, unsubstituted pyrazinyl,
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10 i sothiazolyl, substituted isothiazolyl,

unsubstituted pyrazolyl, substituted pyrazolyl,
war®ahsisss ut ed pyridazinyl, substituted pyri daRCTyb2005/016507

unsubstituted isoquinolinyl2l substituted

I soqui nolinyl, unsubstituted pyridopyrazinyl,

substituted pyridopyrazinyl, unsubstituted

sutféﬁﬁltabl rﬁyﬁbiiwl, uﬁﬂhﬁth@ﬂéﬁ%rﬁﬁhﬂl@ slisstitited pyrlmldlnyl unsubstituted
unsubstituted triazol yl - triazo

thiophiesieryl usuhstituted Abiophepe- 3@ ummltttte‘ﬂ djazolyl, Asugszltuted thiazolyl,

unsh e sranih SRS A Eady, LhIGHERLEY iR AURRiuteo

|so>té2dlh}ll ﬁbléu bstituited Rdaizbhi, el bélﬂﬂ.ﬂé@ @Xhzolyu hﬁ%ubsﬁtltbd naphthyl,
chr onenyl unsubst i t ut ed pterid subst i

substityted .naphthmnyl%@ﬁntuie@mmw» ﬁybstltaﬁ@é I@G@yl .qnwbatltuted

ber8hiiézpi A bsttel belpSimidadhth imsy P ISEURRAANIA, substituted

bertzbﬁlcg(owlpunslmtlﬂéd rEuindlinyt, Sdbstitted quinotignansuliditituted
NR11R12, NR11R12,

benzgﬂgﬁﬂl su@gltute@?@qﬁh&qﬂfubmhﬁggé@p%gb%p%%ignsubstituted
be%é@?/if)!’)ﬁ%rﬁg glﬂ Wrﬁébbstltg[b':tr Egrtrb %gtsﬁl{uﬁde g?r‘g@gg ')gﬁéhﬁgtituted

—

stitut
isothiezanbg t $ubstmnteelllkmih;azowlmmsuhstl&dedlpyraﬁdkyu substituted pyrazolyl,

unslyﬁ§ﬁ€§tqtp§%| %zﬁ”g%éﬁyteds ubs |q){;@1§u&%§jﬁ{§§@wgquinolinyl
suHéﬂﬁH@é‘édddﬁrﬁﬂm?f ﬂr@&bstltuﬁﬁéﬂ’éwldéﬁﬁgah?lt substtited kyridopyrazinyl,

unsubsti t ut ed eteroary al substi

unsubstituted yaathymmyl ZBibstituied tnapﬂw@lrryé,t msadasyttaetuk tiazolyl (e.g.

12%2? #&)@f bgg)ﬁﬁgiﬁ%ﬁoomz% s snggﬁﬁf&# %‘FQ triazolyl), unsubstituted

tetrdpSlyh stbbtituest teteizoly alneubstitthed eiazinyiesu lﬁﬁhﬁédttﬂéﬁdyl
substi t uent groups bound to Y are substituted wit

unsubstituted ghromenyl; sqbsgltuf@d chromenyl, upsybstiuted ;y,terlgmyl substituted

pte&@lﬁsj/l %’Hgghéﬁ@fé&; ﬁuﬂl hal oggﬁ&ﬁ@g&&ﬁ%&ﬂ& gmaj%ﬁtﬁted Y groups
bem%%?ﬁi%tegl \gﬂﬁ 1 tcg\ﬁg?f%&& ,in3€p RisbRicted from the group
con@stlggs%(e‘i éé'f'ehalPCéﬁw) ?Y?B"‘bréﬁp 55;&& gﬁﬁ‘fﬁ cl\ll@ao‘o%g)%IW1R12
R R e R R - SO R G X PR e GR,  gubstituted any,
unsobstituted ahdt sutistitutediatkyd, lhmﬂubsuwtgd alkyl, raybshtuted atkoxy,

ey b8hets oGRS HRTRNGH atfahot oyruBEIGRSH ety supstiuted

heté&a@yicﬂhgﬁbtﬁ&t@@ rféte.%@rgl §u!5‘§tu@@!darﬁbx},lsu§@itﬁsﬂﬁédfdrﬁﬁky

group consistin dr ogen ogen

suhsﬂwe@hetemeu/laik}dyunswﬁiéuﬁedmeiamrsdglkyl @nbabtstted betegoarylalkoxy,

uns_uhéﬁfaeq:ﬁgfeﬁ%r,yijajI&Waﬁgfﬁfmeacﬁeterﬁc ]?’Oalkyﬁ‘:,': L?nsub%[ﬁtuted

heterocycloalkyl, substituted hydroxyalkyl, unsubstituted hydroxyalkyl; wherein the
substituted substituent groups bound to Y are substituted with 1 to 6 (e.g., 1, or 1-2, or
1-3, or 1-4, or 1-5, or 1-6) substituents independently selected from the group
consisting of halogen, -CF3, -COR™", -OR", -NR"'R"?, -NO,, -CN, -SO,R"",
-SO.NR'"'R™, -NR''C(O)R"?, -C(O)NR''R'?, -NR""CO;R"? and
-COR";

Q is selected from the group consisting of:
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-C(O NR11R12, -SQO(t)NR11R12, -SQ(t)R', -C(O NRL11OR12,

unsubstituted aryl, io substituted aryl, unsubstituted
whedsno#syl , and substituted heteroaryl; R2 i SPODURZOS/G16507

a carbon atom of said 5-het22and R2 is selected from

the group consisting of: -(}L - OC( O) NHR16, - NHC(O) R16

and -NHS(O) 2R16; n=0orl; n'=0orl; 1s R3, when n is

1, is bonded tooa car bon min saNHSS het , an

sel ect ed fro quou %Stl ng hal @ \x;ﬁ

- CF3, substlt t al ky ungtibst | alakyl L~

substituted aryl, unSubstltut ed aryI substltut’ed ;

het eroaryl and unsubst i t ut ed heteroaryl R4, when n'
is 1 is bonded to a nitrogen atomin said 5-het and

R4 ithe SBgdrans Qselzl@dfb)bmetdw?@ddmps& oﬁthes5+heg midiety i IS a heteroaryl
bt
I T T

pytamm;stltut ed heteroaryl, -COORL7 and (Rl? RS is
sel egt.e g fromthe group consisti n% rogen,
cya epded o eeearapr atom af saitht eﬁ@né aISIgalected from the group

S e

alkony s sistituted calketye OB, yOCP%ulISFd LcmdNogrxt(@)wF -C(O)OR™,

RS o el et
sulbstigiddasyt, fﬁ%ﬁb&ﬂltﬁ (%H%( 0a ‘S%? APGS“ %@ IF'?%Q&%')

) uor o

- SOZl ;@gr opyl)
og@nd i@@@)ﬁiﬁbﬂ@ﬁkﬂnmﬁ Sald- 5o} Bhd;R%36 selécted roRithe group

COfS#'&'fieD%f 0B BaRaNBET: Kl Ao hBioRB: ol k)

unspls@okyted aryl, substituted aryl, unsubstituted V\D
2005/ 113534 PCT/ U82005/ 016507 23 al kyI aryl,
subBtT P@red al kyl aryl, unsubstituted arylal kyl ,

Swﬁ“:@ﬁ%ﬁg Ig gllsaé&(éﬁq togg?% an t t ed ég é 5 ﬁe%( and R3 is selected

subst’

fromathls\JrE@donsisting o&&a@r?émj)anoalﬁm%hbﬂltuted alkp/l unsubstituted

ﬂnsubst i tuted heteroar substituted heteroar
alkylp subtitutag: ayl, WHP%IH%Q@@MISU%UM@G’ hetargaryl and unsubstituted

hetBRIf{earyl al kyl, unsubstituted 5
© hetaﬁ‘?ocycl oal kyI al kyl, substituted

het Rt velyen nalbkullsabbndied tona wiumgéruémln 1y shigB-ket h&k R is selected
frorﬂgaé:gl&t{m ed é:l cI oa% %l I@/ Ewsubstltute
UR CPRSISUNG, oF:isubstiyterd alkyb spsubstitutachalisyls substituted aryl,
unsfdb%ﬁfu@é’& EMﬂ sutdinftel Hetérdhhfl, & nélﬂfs‘ﬁﬁ]tég)lh\%&gﬁ&h-ﬁéﬁg and

2, together with the nitrogen atom
- R)ound toin the groups -C(ONRL1R12 and

S A e A B SR o Sha bt iy,
unstibBtitited akyll sUBsHtudsthfikoP Ainsubstituted alkoxy, substituted aryl or
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
arylalkyl, unsubstituted arylalkyl, -S(O)NRR™, -S(0)R™ (e.g., -SO.aryl (such as
—~SOzphenyl), -SO.cycloalkyl (such as —SO.cyclopropyl), —S0zalkyl (such as
~80zisopropyl)), -SO.flucroalkyl (such as —SO,CF3), -C(0), R™, -C(O)NR™R™ and
-C(O)R™;

R' and R™ are independently selected from the group consisting of: hydrogen,
unsubstituted alkyl, substituted alkyl, unsubstituted aryl, substituted aryl, unsubstituted
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het er oat ons wherein said optional heteroatons are
sel ected fromthe group consisting of 0, S and

WO bifoR153534 wherein there are optionally 1 to 3 PCT/US2005/016507
substituents on the substi28uted cyclized R11 and R12
groups and each substituent is independently selected
fromthe group consisting of alkyl, aryl, hydroxy,

alk)ﬂamtsubhytﬂjtedﬁﬂdylaryl uakkbstitutadsarylatiody siitbstituted arylalkyl,

unshbtiping sycionypoarJutadvcioakyh fabakvaliiLidgr -SkYICOOH, such
as C@%@Q@W’ a_mwﬁ@%ﬂtltu%@%%uﬁgﬁg@eﬁ%teroaryI

unsuNéﬁhﬁethateeomylallqdpkuMEuhed hatexbapydabkyhtunsubstittiteded;

RN TR T
sub@ti %d cYé]éHngfdll&'t lﬂ%l{?@f tuted %@%érbb?éll%d sabé{ﬂltuted heterocyclic,

unsubstitute substituted ary
unsubstulluind ﬂmmMybtand)amlyst;tutedb‘wr@alkﬂd Oh et er oar yI

ﬁhSt Idilg goq%ﬁrlgf \?{lghﬁlgllnambgsetr%t& e&%ﬂf?@@gém bound to in the

groﬁﬁé GC@)NRHRR%’bnd RSB (NRYR'EGbAA dnf @riBUbEILEES &P substituted
consi sting of: H unsubstituted al kyl, substituted 25

saturiaksd hetgﬁ@wsm.rm said ring pptionglly, castiaiging {ited additional

e

conlsmmgiif IO 133 @ddalN/(lFﬁP}whheleu‘oﬂ'tere are d»pacmalty kyd> 3 substltuents on the
P b b e
SubsEAe 8yclizeddR | Ao R GHaYPR R @?Fé‘ SRRuRTHIS qahendenty

selé’ét g?ﬂbﬁgﬁé a#@oro&?{ t"] uns bst |t edﬁ* ‘%ﬁ)grn 04 Kc}i/qoyalkyl alkoxy,
alk@q}@ﬁi{yll tarylaungrﬂl.lqroalkyl,l kxyt:lotalhyb d:yelmaﬂ«y}alkyls hbtgroanyl, dxbteroarylalkyl,
amigie, SEnaRAIYoTHAIOR orip(IbEE 8% S CEINRIRY -CRIR™, -s0.R",

-NI‘QC;‘@NFWRQ@ -ﬂHO’(tbgORmsh’éléééﬁ Uérﬁij— R, whERsh 'efaéh ®i° s

unsuBsti t d aryl, Substituted heteroaryl
independentiytaelectedet er oaryl , unsubstituted fl uoroal kyI

B hieBosabi, sl GeANT B prgpisting of .
uns?jbgﬁﬁﬁédlbﬂ(gl Jusaiuked alkvnml@absﬁtutetﬂamt@mawé@bkwl unsubstituted
e

substi t ut het er oar yl al ky substituted cycl oa

arylatieyl avhstitited andalkyl, @ngub&tyufememwhﬁéhs tuied heteroaryl

B e S

sutishﬁ.ﬂed heterblsalkyent s for sai d substit ut ed 5 R, R3,
5, R11, R12, R13, Rl 6,
ar &ﬁdﬁéﬁ@%@lf@?" QIQQTQPBCFOF‘I‘SI%ZFB% 'drH @%Wétggtqm substituted

alkﬂ&&%ﬁﬁutm )(ﬂcu%r @!ﬁgﬁ%ﬁﬁ ed r%g?@ﬁ?@&.lh%bétﬁu&d aryl, substituted

aryl, Grigbbstito)ed] ha!iemaryh sa bsﬂrtumsheter@m'ybl ensubstitatesaryladad,

each R15 i h angs or 'f edont )o, L Ugknak kK 13 13,
sutibiged andalky, -SUQRBE ORI oats() G P KiPIBE: and -S0R™;

hetgreqar, eO%?ﬂ FeliRE 632 bﬂ@b&%ﬁ%ﬂ%b tituted

10 Rseq%slé Eﬂmﬂ O Igf?,a I §02R1%a and SHiute
alkyll\lswsm:)t@d ﬂumeodkyi unstbsttaed flrotealkn dubstituted aryl, unsubstituted
aryl, substituted heteroaryl and unsubstituted heteroaryl;

R' is selected from the group consisting of: alkyl, substituted alkyl,

unsubstituted alkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl,

unsubstituted heteroaryl, unsubstituted fluoroalkyl, substituted fluoroalkyl,
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R15a i s i ndependently selected fromthe group

consi sting of unsubstituted alkyl (e.g., nethyl,
weewgh1med | sopropyl ), unsubstituted aryl (e.gPCT/US2005/016507

phenyl), halo substituted atyl (e.g., chlorophenyl

(e.g., 3-chlorophenyl) and fluorophenyl (e.g.,

3-fluorophenyl)), unsubstituted aryl al kyl (e.qg.

undiiatittted apghik ElsbbbtlﬁJtécﬁdWIkylahhsdjbs{tRul@d heteroarylalkyl substituted .
fl uor obenzyl { | uogr obenzy

heteroaayiBlion SHbstnitgd Cydoaikybrodensypstiules @ycioalkyl
“”SWH%&(;F&W%% ﬂﬁlsﬁpgf[ftﬁ't?d e &, R‘fiﬁf‘ gﬁ‘gﬁ‘ RM R14 R15 R16 ng

cyc exce fzé and'R12 aré
R” upsairé ytherithah IsUbéﬁdlte& amyp\tmetemeaamsmue»ne fer sald substituted

d
R, &% R“E%s 65’5&%*& %%‘15%& gﬁ’%@n&r% dT54P5 Brg M%antly selected

g SRR AIoe R O My g ron,

aryaraeylamye;mnmeaﬂdyy(esgl eCHeN(RP)ywiHescigreagh R5H suastdeﬁmed above

ancgia?ph %3 i %ek%ﬂrﬁle %gﬁfﬁ%gﬁﬁyﬁu rga@&l ﬂ%@@%@%ﬁWalkyl
cyCM?kﬁé%qg@B SN héte?éa%lkﬂeﬁalégeﬁe @@3 R@eh. NRG%R M2,

er ent | uor oal or oal koxy

-S(Q)MR?&TFW? Cé@()IRbéJ AT, andetM¢ ar)ylwherem each R™, R and

R“SE‘Et & oﬁﬁﬁ %él f‘é&’%&ﬁ’?é'& Gsd 8 Eadisting &t OIPetRRE A Hiky! (e,

metHW F@tﬁy\l) and WopFsHyN, eAshbstitdted aiwee garpﬁemcl)awalb%ubsututed aryl

ependent |y selected fromth rouE consi sti ng
(e. mnghlps@whmwéee al, ﬁychlps)@enyl)@mwuor@p onyl{a@., 3-ﬂuorophenyl))

unéy@%@ qug tabgalkyp&u Bbﬁﬂ}t]lg%eﬂ‘é %bﬁéﬁ’cuféd ar@tﬂﬁm (&:9."ldtobenzyl (e.g.,

hi"or opheny
3-fldodbemzo) hamy bhlomtﬁerijU(H on iﬁsﬂylbrc(hergyl)) and unsubstituted cycloalkyt

(e. ie;wgégfﬂh%“élqﬁ gﬂs)gi(lcégt ﬁ'@ Mcgé%d Fsﬁ atid R™ are optionally
suﬁcﬁl%tiﬂéalé% &/ld%@ -dbove3~ | uorobenzyl) and 30

orobe 3- chlorobenzyl))
unsubenelmuﬂmgamtlsuh‘sﬁmtec(ﬁ R, Fc‘ya%ﬁék;a”,amba R™, R'", R, and

RSl Bl e B PR B A, e e

RS, ‘?(11251“@130@5‘/ RIBE34 5&d. M@%@é@ﬁﬂ&ep@ﬁdéﬁﬂy‘%&eded from the

‘embodi rent’ of "t he conpound of fornul a
grouptmlnstailmgd)fY GfraodRH, aaqoe(yshw’pkyaikséldevg t +Clﬂ2©l-l) ,aryh agylalkyl,

amirGieli (60,7 GHENGE" T A IR RS Gerar B g sach R s

the@dnyéd op Hifferént) fRbroblkil iluérd&kdky‘, cﬁcléalkﬂ«t 2yclealkitaiyl, heteroaryl

ot o SO S R <O

-SC?%?{J E?ill%k @@1533? W%\ %Acﬁ Raef ??"*%F)I@ea is mdwndently selected

fromhhegﬂrhp bﬁnasm@ef uﬁmhlﬂitmtedtallojl (éJge, memwtmﬂyl arfd isopropyl),
Y is selected from roup consi sti ngeg

uns&bstlmt@dq@rgl KG(QR Rhanyd) halo sql}qtliutgd)adyl (pg achlorophenyi
3-chlorophenyl) and fluorophenyl (e.g., 3-fluorophenyl)), unsubstituted arylalkyl (e.g.,

benzyl), halo substituted arylalkyl (e.g., fluorobenzyl (e.g., 3-fluorobenzyl), and
chlorobenzyl (e.g., 3-chlorobenzyl)), and unsubstituted cycloalky! (e.g., cyclohexyl and
cyclopropyl), except that the cyclized R' and R™ are optionally substituted as
provided above; and

tis1 or2.



10 "'22.. LI<6-" I '\ I\ N\(R))P NR4A RA R7T R7T 6)
(R6)g (R6)g (Rk NNOff (R)PS' (R7)p (R6)k 15

wo Repq1BRE)g fr I f 0SS oS-/ " -1 [ ' ~\PEOPK2005/016507
~(RO)k (RP(R)P SN~ (@5- I- o0 01% ~~(R6)g N

(R6)P -L37-(R6 )q , ~7 (R6)P , WD 2005/113534

PCT/ US2005/ 016507 26 R4 O N.  6)P and N6)p N (R

wherein: k= 0to 5; 5 meOto4; q=0to3; p=0to2; R6

and R7 are independently selected fromthe group

con ené egntaidimeotpf thel coapouny afformulirdl ), H@CBGbstituted Y groups

are QSIS W R -3 (R BTy a0 - SgSkpettuents indepandently
oo : arr J

st Rk 08 ol conmi o (4 SRYRTY oy bR B 13 0.

1, n?s o5 Jt3 ) subsiituants sglectedifrom thetgroupropnaisting,at —OH and —-N(R'°),

R ety sSHEHAA (4 Gt Mo o
fluGroRIKoXY gyha@ @y BIOF, |?,L(pzf-'dw5#@i (metepoaryl al kyl
unsubstituted heteroarylalkyl, substituted
het Bt arethieaprbedimentoblie) campeeunds of formula (1), Y is selected from the

group consisting of:

N N P
(\B__(RS)k W i(Rs)m ﬁ i(RG) TI \N_ RG)
Ko e RS R S

I N AN AN N
’72‘{ I \_(Rs)k %??'/I(\;) "Ltll// N @O
2 , /N\'I\(R7)p , /N\/< , O\< ,
R R4 R’ R?

4

(R®) (RS)
O ) )
NN X S _— _
Y D “%L/ka\, S A
ke o ‘9{ N T 0T R, T ST,
R (R%)q
s I G R e 3
Z — g \ 7 \
~|:/ -|:/ \\(Rs) ’ \\(Rs)k ’
(R7) (R")
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15 heteroaryl al koxy, substituted heterocycl oal kyl ,

unsubstituted heterocycl oal kyl, substituted
whgasox3sad kyl , and unsubst i t ut ed hydr oxyal kyl ; P@ITEs 051016507

the R6 groups are substituted with 1-6 substi t uent s

(e.g., 1, or 1-2, or 1-3, or 1-4, or 1-5, or 1-6),

and the substituted R7 groups are optionally

substituted with | to 6 s4bstituents, and each

substityent on said substiltuted R6 group and each 20

subst | (ﬁgnt on said SUbKoN ed R7 group is
|nd% dmh:;e)sel andedsf D}ﬁ@ gFoup consisting of:
R11, NMgen, *- CF3, - -ORP, -NR11R12, -NO2, -CN,
-S02R11, -S02NR11R12, -NR11C(O)R12, -C(O NR11R12,
-NR11C02R12 and -CO02R11. In still another enbodi nment
of whereiohpounds of forrmula (1), 5-het is selected
fro tdwte &roup consisting of: RBRRBSS SN R-\ S |
99 25 R2 R2 R2 WD 2005/ 113534
PCTHJS@@M,OlGSO? 27 RARBRRBANRA RIRSS R R
R4 R& NNand NN R 1R\ SSk R2ZR25 In still
anofliieP te@bodi ment of the conpounds of fornula (1),
'h5t=bio elected fromthe group consisting of: R4 R4
"NNNNRL\ RRRLIT Sr and RL R2 R2 R2 R2

Q i R°seldert ark indepehdently selpcafrortthegrélp consisting of: -OH,
halogen, cyano, -CF3, -OCF3, -NR''R™, -NR"(CO)NR''R?, -C(O)NR''R"2, -CO.R"",
-OR", -80yNR''R™, -NR"'SOyR", -COR", substituted aryl, unsubstituted aryl,
substituted alkyl, unsubstituted alkyl, substituted alkoxy, unsubstituted alkoxy,
substituted arylalkyl, unsubstituted arylalkyl, substituted heteroaryl, unsubstituted
heteroaryl, substituted aryloxy, unsubstituted aryloxy, substituted heteroarylalkyl,
unsubstituted heteroarylalkyl, substituted heteroarylalkoxy, unsubstituted
heteroarylalkoxy, substituted heterocycloalkyl, unsubstituted heterocycloalkyl,
substituted hydroxyalkyl, and unsubstituted hydroxyalkyl;

wherein the R® groups are substituted with 1-6 substituents (e.g., 1, or 1-2, or
1-3, or 1-4, or 1-5, or 1-6), and the substituted R’ groups are optionally substituted
with 1 to 6 substituents, and each substituent on said substituted R® group and each
substituent on said substituted R” group is independently selected from the group
consisting of: R", halogen, -CF3, -COR", -OR"", -NR'"'R'2, -NO,, -CN, -SO,R"",
-S0.NR"'R™2, -NR"'C(0)R"2, -C(O)NR"'R"?, -NR"'CO,R ™2 and -CO,R"".

In still another embodiment of the compounds of formula (1), 5-het is selected
from the group consisting of:

R3 R3
S -

RN\ \ R //S 1R/§){\l\

S, S ¥,

R2 R2 R2



O ~ NRS and oo 10-S, and Y is selected fromthe

group consisting of: S and Rs (R6)k (R7)P 15 In
wa@eoosi113se4 anot her enbodi nment of the conpoundsP@f/US2005/016507

fornmula (1), 5-het is selé@tted fromthe group

consi sting of: WO 2005/113534 PCT/ US2005/ 016507 28 R4

SR3I3 RLSand RL sr R2 2 Qis selected fromthe

group Rgonsi sking of g0 RCN_,I 0 O NI 5 and and 5 Y is

selectem m t he gro eRisting of: and S 6 \.~
"2a,\~ /e (\R)q (l I n anot her aspect of the
conPRin 5.;lformﬂl?a , Sg-,het ist: R3 SRL 10 2
2 R2
R4
\
N\N NsN
R2
5 In still another embodiment of the compounds of formula (1), 5-het is selected
from the group consisting of:
R4 R*
? I
\ S\N N—pN
NS \Qf and N\ \ 55-.
R2

Q is selected from the group consisting of:
NRS o)

\/O
| %HJ\; g M oS

and
Y is selected from the group consisting of:
N X s
Sy I N A
X % U T~(RS),
RO | _f
(GUN
15 In still yet another embodiment of the compounds of formula (1), 5-het is

selected from the group consisting of:
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Qis selected fromthe group consisting of: O N RCN 11
and SS, 15 Yis: (RO)k (e.g., kis 2 and each R6

wo goosndspendent |y sel ected) RL is sel ected frpoOT/UE®05/016507

group consisting of -SO(t)MR11R12 and -SQ(t)Rl1l; WO
2005/ 113534 PCT/ US2005/ 016507 29 R2 is -OH or

-OC(O NHR1Lfi; R3 is selected fromthe group consisting
of : H, alkyl, halogen and -CF3; and R6 rR& hal ogen or
alkyl. 5 In still anothggs aspect of the fonp
the formula (1): i -SOZNR11R12 R3 N I ected
fromthe grouppgd is\ing of : i?—!i,] I?’ 3; Rl1 is
selected fromthe consi & ng of: \ 35
unsubstituted al kyl !, substituted alkyl, lunsubstituted
cycl oal kyl and subs% tuted cycloal kyl ; 18R12 s

sel ected fromthe group consisting of: H,
unsubstituted al kyl, substituted alkyl, unsubstituted
cy cKvisl dejected drosm biee graupecomnsistirepbikyl ; R2 is - OH or
-OC(O) NHR16; R16 is sel ected fromthe gro consi sting

of : alkyl, arylpand hete o and Y | 15 R6
wherein R6 and [R7 are as \N |ned apove |n still yet
anot her aspei?% the for g(l) 5- het
is selected 0 fromthe ar up conS|st atl R4 3
%S SNNN-N RLRLRL and -ltis~ 9

Y is selected from the group consisting of:

~ S
|
- and ' 3
2 \;\(Rﬁ) s (R
k

In another aspect of the compounds of formula (1), 5-het is:

R3
@
R1
N
R2 ;

Q is selected from the group consisting of:

CN
O N~

(72/[L5"’~ and ??.,/'kf' :

Y is:
N

S,

(R®)

(e.g., kis 2 and each R® is independently selected)

R’ is selected from the group consisting of -SO4NR''R™2 and

-SO(t)R1 1;



4\ 2 22 2Rl is selected fromthe group consisting
of: 000000, 10 0.: 0~S ' -NASS" ' -N \f '

WO DJ0sSN135BY | J H 25 WD 2005/ 113534 PCT/ US2005PO1/65D65/016507
300 O SO 11 0-11 (-29N OHOHOO OZ~1J
Oz~1J C N and -SO2NH2 Phi H3 f 5 R2 is selected from
the group consisting of: -OH, -0OC(O NHCH2CH3,

N?(a—l 16.NHCOCF3; R3, V\/nennisl i's
seoggq% romtﬁ%)grg{uﬁ consisting of: H, -CF3 and
- O is seflected éronmthe grolip cans@iitg af: Hs ade, élﬁl@ﬂﬁﬂ pB¢h

the group consisting of: f and | ~B~sr 10 RS is
-CFsefP ted fromthe group consisting of: H, -CN, -SOQ2Ph,

and-5--~ O O O and 15 Y i
celRapliogemoPs YL

sel ec e group consisting of: CF3 ,
5 * 2 [k sl aBbti@r aspect of tmmmmma‘gnnula (1)

PCT/ US
Ll o
R? is selected from the group consisting of: H, Cl and -CF3;
R is selected from the group consisting of: H, unsubstituted alkyl, substituted

alkyl, unsubstituted cycloalkyl and substituted cycloalkyl;
10 R'2 is selected from the group consisting of: H, unsubstituted alkyl, substituted

alkyl, unsubstituted cycloalkyl and substituted cycloalkyl;
R2 is -OH or -OC(O)NHR'®;
R'® is selected from the group consisting of: alkyl, aryl and heteroaryl; and

Yis
15 R6

wherein R® and R’ are as defined above.

In still yet another aspect of the compounds of formula (1), 5-het is selected

20 from the group consisting of:

R4 R4
\ )
1
_ﬂ)\; S and R \
R2
R' is selected from the group consisting of:
0o 0

\|l
. /7 \ ~N Y ~ 7 N’
T s ‘—-/l 57 A il E ® T —N

25



CH3 I'v1I vs IV / (r)y) S, OCFR3C CH3 CF3 CH3
Sand CCl C 5 Thus, in one enmbodi nent of the
weompowsds of formula (1), 5-het is selected PCDIBL00®016507
group consisting of: R4 R4303 R3 NN S RL SSNRL N
and R \'1 RLr\ 11 OHOHOHOHRL is selected

fromthe group consisting of: OO0 00O OI | 0 1I
Ol I Olol O1 | -NS--NNSS\S~OI\VS\S~-N/ J HJ
00 o% O- 11 erlls\ s~ (- ,~ /v|OHOHoo
A1 050
GRS C O
, "’/ 7
OH

os] ol L /”\
Ph/é\s,;: /é\ y‘y J é) and -SOzNHz

5 R? is selected from the group consisting of: -OH, -OC(O)NHCH,CHS3,
-OC(O)NHCH(CHj3)2, and -NHCOCF;3;
R, when n is 1, is selected from the group consisting of: H, Cl, -CF3 and -CHg;
R* when n' is 1, is CHs;
Q is selected from the group consisting of:
D T I
U S e 9 oS \f

10

R® is selected from the group consisting of: H, -CN, -SO,Ph,

0 0
—_—— - and o
Syor . i ? ,
o] o} ) and
15 Y is selected from the group consisting of:
@ cl s Q\CHa, /©\0F3. /©
: % % 3 E S
Cl Cl Cl Br S

CHj



Ph S~ H3C 2N 15 R5 is -CNor WD 2005/ 113534
PCT/ US2005/ 016507 32 i-k O and Y is selected from
WO b@35g1336p consisting of. ci and Cl Br J'"° O BEH3USH05/016507
One enbodi nent of the conmpéunds of this invention is
directed to the conpounds of fornmula 1 wherein R2 is
-OH i.e., the conpounds of formula: (R3)n (R4) n. R1
" k- -11 ~.~5-het 1~ QH (2) N¥H and the

p 8 ’né?dooai ‘

G_i/vention

of hetmgoaryl andCggi nosul fonyl (e.g. CS(‘Q)ZNRllRlZ
wherein R11 and R12 are defined above, "such as for
exanple, 15 -S(0O 2(CH2CH3)2), and all other

tituents a8 s defined above for fornula 1.
otdergnenbodijueny of this invention is directed to
compoun oNformula (2) wherein RL is

-S10 2NR11R12, d all other substituents are as

defi ned above for formula 1. Another enbodi nent of
this invention is directed to the conpounds of fornula

s 20 il T BhE dhofifesi S AL EMBENAa8 B rdfibia ¢, Blfetdt Selected

frorHﬂﬁQ@%uﬂ gbRsisidcpf:, substituted alkyl, unsubstituted
cycloal kKyl, substituted cycloal kyl, and the

unsubstituted or substituted sattiyated heter ocycﬁl c
ring formeB3when R11 and R12 ard ta t oget her lwi t h
the nit3 n atomtgSwhi ch they bound, and ATtN
ub$lt i t uerg ellas defR! allove # | all1.
4. PCT/ /016507

g0

O\\IO 0\\§
N/ \55; N/ \ST 74 \
C\ , v o, =\ % ,
OH AH

15
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Anot her enbodi nent of this invention is directed to
the conpounds of formula (2) wherein Rl is

WO SNENRL1IR12 and R11 and R12 are sel ected frpoOT/UE®05/016507
group consisting of: unsuBgtituted al kyl, substituted
al kyl , unsubstituted cycloal kyl, substituted
cycl oal kyl, and the unsubstituted or substituted
saturated heterocyclic ring,5 fpormed when R11 and R12
are taken together with thegnitlro atomto which
they are bound, and all otBer jjsubstituents are as
defi ned above for formula 1. Afot her; abodi ment  of
this invention is directed to the conmpounds of fornula
(2) wherein Rl is -S(0 2NR11R12 and Rll and R12 are

sel é@{ﬁ% unsubsti t ut ed
WE‘(?‘%I%&Q&WH&%I% 6‘?\%8 unsu Spl tut ed cycl oal kyl, and

aII 10« r substitgents sas defined abo Qr

for nul Additio aI pbo ts ar@diescrl el ow.

The 78 o" ‘dd for 2

r ef €r encle Engf)dl‘%? . [ dlrected to a cornpoupd
of the f@rnula (1) V\,fBereln 5™et is selected fnthe
group consisting of. O-0 O(r) NOO S NS - - NS
NAS \ /N-NAS\ /N 15 HO,~ HOHOHO OO S 0,11 @laN

Q| dNe%mb§d\né\lﬂ%f\thé\|c§m8§qu§ of tl"ng'er%n‘tlén/ gld rﬁ%eg tﬁ%

comppumdﬂof formulﬁmmlnerleltn ROis 20HOAS.,3he’ compoudas of faiula:
SO Phl\/Phl\/Pl\/ Phi HO ,~ HO ,~ HO s.f'
HO . f s WO 2005/ 11353R)pcT (8Y005/ 016507 34

RI— \~ / ?
\ 5-het , / \ /

7 @ M
OH

and the pharmaceutically acceptable salts (e.g., sodium or calcium salt) and solvates
thereof, wherein R', R%, R%, n, n", Q and Y are as defined for formula 1 and the
embodiments thereof.

Another embodiment of this invention is directed to the compounds of formula
(2) wherein R' is selected from the group consisting of heteroaryl and aminosulfonyl
(e.9., -S(0)2NR''R"™ wherein R"" and R"? are defined above, such as for example,
-S(0)2(CH2CHa)2), and all other substituents are as defined above for formula 1.

Another embodiment of this invention is directed to the compounds of formula
(2) wherein R is ~S(0);NR"'R", and all other substituents are as defined above for
formula 1.

Another embodiment of this invention is directed to the compounds of formula
(2) wherein R" is -S(0),NR"'R"? and R"" and R are selected from the group
consisting of: H, unsubstituted alkyl, substituted alkyl, unsubstituted cycloalkyl,
substituted cycloalkyl, and the unsubstituted or substituted saturated heterocyclic ring
formed when R"" and R'? are taken together with the nitrogen atom to which they are
bound, and all other substituents are as defined above for formula 1.
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O 0 OAS s OAS
HO/'" S' N'
WOFINS3N N L S
O'SN -N | -N-Ns\ | - | ' |
,~HOHOi u OSSd O NCI OSSOSN \-N~N
HOZ4 HOHOHO 0 ~ OS 0 O~. ~NO1.~S-NS

- N ﬁnbﬂ*er @n"‘?béc?si'méﬂ@of ﬂkﬁ'@l\)@tlﬁﬁ iéﬁeéte@ to> th? cHrrﬂaﬁ%r{%oof formula

(2), wharem @‘ B SSEMNRS'R'% Qs R'hand B'? a1 s@ecterArom/the roup

consisting o spulasbied sV ibstlisd 2. Uosdestiied eibato,

subﬁt%e@%%@é‘ﬂ@ﬁ &d ﬁ@@ﬁéd@ﬁiuté@ or 'sub&l'lﬁl&j SafordyeH Héterocycllc ring

coupl ed "t ;@ NI sty sel ected fromthe group consistin
forged when R and R are taken together with the nitrogen atom to Wthh they are

gZZ
s

=z

bound, and all other substituents are as defined above for formula 1.

Another embodiment of this invention is directed to the compounds of formula
(2) wherein R" is —S(0)NR''R'? and R'" and R"? are selected from the group
consisting of: unsubstituted alkyl (e.g., methyl) and unsubstituted cycloalkyl, and all
other substituents are as defined above for formula 1.

Additional embodiments are described below. The embodiments have been
numbered for purposes of reference

Embodiment No. 1 is directed to a compound of the formula (1) wherein 5-het

is selected from the group consisting of:

(o]

0
Os oN]] o NY]|

|
\: /S N\N /s
HO J\-‘

JJ

=0

0o O
o\\n oN]] o

< ~d__S

e

HO &

o)
0 o o N]]

|
N R
HO JJ‘

@)
-‘-O
‘O

o\\»

cn__

O
=O
=0

o)

|
N, <l
HO &



(/10 0/1 111l \NVCA , NN\ ,~NON\VICF3 HH
HHC G A NINVI ~-NkNNx N HHHHOHH Br
W@2005/1135B% | -N I/ ~~--NRNO5 JN HH\ 0o HEI/AwSHH5016507
g9 CFR3 CF3 - NN/ C ~"3 and $J OHHI HHHH

a Ca Ca . 10 Enbodinment No. 3 is directed to
t hi ourea conpounds of Enbodi nent No. 1 wherein 5-het
is couplgd to a noietygsel qcted from he jgr oup
consnsOL\go{s SS S 9 NNNI\lxIINOg HN—|CI HHDi—?H

s.
?‘ 0(5&,/N~135 4 P USZ@S&S ’ 36@{ E'S\_’<
(0]
7\ 7 \ 4 \ S.
=N\ / \ / W

O\\('S? S I\ I I!l L S

) Jkﬂ, Nm
- HO HO & —

5

of s _a  of A o _s o A
o+ 3 W -+ 3T TV

HO N HO

0 o) 0 0

(o] S cl Ol N O\\ll (o N]]
TR e Y
— kY ) HO HO
of s, o : osf hlkN osf Sy
LS S

HO HO HO HO 4

10

o} 0o 0 | 0

O s o\\u o\\n N, o\\n
i N HO ’
Oeg S OQ'CS') s 0\@ s and O\\g s

HO N HO HO M | e N

HO HO
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CF3 CF3 S NN VY-/-CO ~~ x Sand 5, L NHHH HHH
Cl G C 5 Enbodinent No. 4 is directed to guanidi ne

weompowsds of Enbodi nent No. 1  wherein 5-het PGI/US2005/016507
coupled to a noiety selecteédl fromthe group consisting
of: NRNRNR/ I SSII S~HHCI~N~N-NxIIIINCF3 HH
HHC C G NR/ NRNR &WXIN\ I , ~"NIN I

|1 EfidohinbhNY. bis Blrofiedtf ko BoModinsld¥r 3Bﬁ’ n&gh@% 1

wh@eum\rs het iS cNRpEd tol a\mmet;y sele:dtedsfrml\ll"@ grotipSevsisting ofH
HHHHHC Cl  wherein R in Enbodinent No. 4 js

fro group cofsi st
oggzh, S _ 180, 2

pCT/ USbo0sN016%07 €877 N N . N N CF3 |
Cl Cl Cl
O O 0o
Sy e~y Syl
H H * H H o' H H ’
Br = e} /
0 0 =
H H 5’  H H * H H s
] CF3 Sl
CFs
o
.sS\NJLN/Cf\a s AL s and g I Q
H H ’ H H
Cl

Embodiment No. 3 is directed to thiourea compounds of Embodiment No. 1
wherein 5-het is coupled to a moiety selected from the group consisting of:

e i s AL A j
RN a . NTONTY §\NJLN CF3 .
cl cl

Cl

S S S
s A é\NJLN,% | sS\NJLN%
H H H H 5 H H '
Br =~ O /



Enmbodi ment No. 5 is directed to sul fam de conpounds of
Enbodi nent No. 1 wherein 5-het is coupled to a noiety
w@edosatasas from the group consisting of: 00 | QACTVOS20M5/016507

SNC O~"NSNI CF3, HBHHHHC G G O ~0O/
Il O O(C(\ SO e0 I \ NN\ JAN-SN/ SHHHHOH
H Br 0O 5 (r) I NSSN~-NS O ~-NNHH
S CF3 CF3 S SSNOS-Nf CIN N - 4s

HHHHS§ H C 10 Enbodi

to @ conmfoung theéj or mifl a (

sel ect,'}+d f fom e %r uchon

J11 N''S 4 S s ~- |\H|N\H/\

HO J HO sS Y HO HO ossSFé SOSN ,
\ N\ INS/N 15 88;_j | HOJ,-S, HO.rS J HOs, SIWD
2005/ 113534 PCT/ US2005/ 016507 38

S / S S —
é\HJL”/C%\Cl ,"S\NJLN ~ .S and SS\N
H H

Cl Cl

5 Embodiment No. 4 is directed to guanidine compounds of Embodiment No. 1
wherein 5-het is coupled to a moiety selected from the group consisting of:

NR NR NR
Sk s AL Bl
NN a - NN ' g N N CF;

Cl Cl Cl

NR NR NR
H H " H H o’ H H ’
Br o (o) /

10

wherein R in Embodiment No. 4 is selected from the group consisting of:

0O
H, CN, SO,Ph, §—:s:—q and $—
O

15
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OSSO0\(r) SONOON \-
HO,J' / HO o0 OS O 0 S /| and NS\ / AHO JA
woien0341353HO s Enbodi nent  No. is directed to BCT/US2005/016507
conpound of Enbodi nent No. 36 wherein 5- het is coupled
to a noiety selected fromthe group consiting of: I’
00 S & ILN\ A ~~N,SSN\ ~cl NO-N\ 1 HHHHC

C' gnbé}ﬁn%t Ng b%di’réktea"to%%@bigle 'éo}:ﬁﬂauéld's Jt @nﬁgﬁimﬁnt No. 1
whHrehh 15-BetHs [doGpledi to a\Rlcﬁetgmbleétéﬂlfmnﬂhé’gmL@\bmastﬁwg@
--Ag HH O C _ln another enbodi gent, the conpounds of

N\ >J< \-N~-N HO.frl HO
N~S \
71

for rrul a del ected drom 15 ro on i n
aQ) ) j el céso .@ wsf'@ g
, /HOH Er D 805/ £€L353H PCY7 US2005N0169%7 RO pcra -
s\ 0O0SoO0 Cl Cl Cl
\\// \\// O\\//O
H 0 H H :
~ oY
— 0O 0
00 \Y/J N /7
H o H H ' H H S
— CF; ~

O
\\// @) 1/ \\l[ \
c .

Embodiment No. 6 is directed to a compound of the formula (1) wherein 5-het
is selected from the group consisting of:

0
O\\u

.ﬁ W C Spse

HO &



?

O=~-SH~-H:~\ \ W\NI G ~HHOHOHC C OS Ol
SO SONNNC DNSNONC 9O0HCO 9™Hcl OSO0O
WE205HNS3O O S\ \ NIJNI Cd / OHCF "-~-NHH I—P(ST/USB)OQ)%SM

Cl 0:%N-NOA\ \ NOLN BSH\ -NHHHOH OH Ph , i
t OS0/ OS\ OI\NHH\ A \ NH\ \ HRH\ | ONH OH
Br , OHcl 10 Pr-HOS\ OOSHC ONHHILH\ HN OH C
~O—|BroSp ?"- -C o O\ HIHCd)Os\\ HRH\Ig |
@b"N CI s\ | gog\N~N|C|q;58HH\oL\u N
A\H S
\/ AV (AR N M
J~‘ ) HO & ) HO N
~ ’S /S
TR R
HO N
HO
5 Embodiment No. 7 is directed to a compound of Embodiment No. 6 wherein 5-

het is coupled to a moiety selected from the group consiting of:

W)
S Q ‘S\N’S‘NQ ) Q
Cl

Cl |
10
S ] S 0 o] j S
f\NJLN((\C. s Ly Q\NJLN,Q\C,
H H H H o' H H
ci = Cl
NR s )
and é\NJLN/Q\C| R=CNor §—§
H H

In another embodiment, the compounds of formula (1) are selected from the
15  group consisting of:

30,8, 0 30,8, 0
O=, O:I
/ OH Cl , / OH Br ,
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15 WD 2005/ 113534 PCT/ US2005/ 016507 40 S O O O G=S\

\ HH\A | d O=,S\ \ HIH I
wWORMsHIIS3LC] OS O ~H J::
oHCd OS0 0=

SN—~,NHN9H c

ONOHC oNOHBr OS\
~-N OH Cl 0S H H ClrPCTUSN5/016507
5 CH 0s OSo

=S HH\ O OSHH -,:?- C
S\ SOSHHO Ol HHC
0SS H~g= H | 0=~S \

NOHCG JodHdad A,

o el ~“p Hdl :@\b SN
OH C QUQSqo\ H-H L2 , S {H
cH g 3ol L6

OH

N OHC -NOHd 10 S S
3
/N OH a
o $ J(J)\
\;N' N NN cl

S 0O
Q \
0=%/Q\HJLH©\CI
HN  OH Cl
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C~-OH . OH WO 2005/ 113534 PCT/ US2005/ 016507 41 O S\ O
Cl o03s HRHil C HNOHd Cl HN OH

/ S\ OOs" "YHHI
w@koosH3s8N Ho S\ 0 \

S|

0O 'SHHNCOC OH PCHUSL0054N 6507

HNOHC HNOHC AOH S4O0OO0OSH 00S\ \ HRHI C

0;S HRH -
0 O N-N

OH Cl

L

;) d HNOHCO HNOHCA 50404 OSOS
NNNHHHHCC C]—|CI,C]—ICI OS-NO/

\ & \~NS H-H : | HZNIQ@O-I

(

|
O SNEO,.Y ~
a ofa ) QJLL@EN—NOONO I\L]LI\_R
"o, KA N ah cl 0=

i

S (o}
Q \
Oz\é/Q\NJLN N
! H H
—N  OH Cl
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JOHA JoHda OS\ 0 -

S / Hd , OHC

WONSSHIBYS 15 CH Cl d OH C

0O~ S\ 0 ONHFH\ S ONS H-H \

O-S\ 01 0~S\ OONS HH\ S

/1

PCT/ US2005/ 016507 42 O~ ~H8&~\ O -
0=S\ N\ S HZNNHOH C OH d

, WD 2005/ 1rGBH882005/016507
SO0 (J\IS ~H~-H\ S
0SO- =S N

H~H\SNH~H~S C]—|Ci,C]-ICI, S—NOO\~S—NOOH
NNNY' H H\S OH5 OH O , \ o\
N-N O 09N, |9 N\S\NIHSAN@H @\
a G ClH oﬂap@frraceutlcally p}tabre Sl
or so teOhereof. 0 In still another errb Hi nent ,
t hei® unds of formula (1) are sel ectfe from the
group nsisting of: OS,O0, OS\\ N HNH|
o 0
O\\/z}\j\ °=,\é/Q\,’:‘,’U\E, cl
SN R R " H c

Q NN ©
o=5—_\
N AS)\N
] OH cl
Vel Wy
O=
—N ‘Q\N ﬁ/QS
/ OH a
W W
=S
/ N~ N"X\S
N AQ\H H/C
OH Cl

N



O\ \ HH\ I A -NOHCO / OHci O OSSHRH;) C
S\l NON-NOHci ~HHCO ' -NOHOA 150 (s \ =-s
wWo-QM05/1H34Cl O=S'°Y HHJ OH C OH C WO 2005/ rABESW05/016507
PCT/ US2005/ 016507 43 S p @s- 90, HRHOI C O S HRH |
ad oHAd oHa Cc',-HOSp os\\ N I cIl OS5 NJLN
HNOHC NHH OHCO OHOSp G N,J.LN/ C 5 and

H I Gl oor armaceutically accegt akg ald ,
or S @Mn st|II anot her enpa¥yi /%e =
of Hormul g (1) is: 0s 0') NgN-H MH NS
haPHacqu caldly acceptabl e salt, or solwate C

thereof 10 In still another enbodi rrent t he corrpound
of formula (1) is: s p ~ OS\\ HRH ;I CI oHdA or

phardTB \ti cajly acceptable salt, or sol \/Cats_tgjof
0=3 L TN /Q
OH

cl o, '

Q SN O Q SN © —
2 \ = o=s—{ S L
O—'IS /U\ XS 7 ‘g)\N N N\ _S
HoN VINI Ir:ll ~_-N H H
OH cl

5 OH o, A
\ (0] \N o
(0] N—-N (0] — \ =
N
b I an = &

or a pharmaceutically acceptable salt, or solvate thereof.
10 In still another embodiment, the compounds of formula (1) are selected from

/ OH Cl , \> s

the group consisting of:

L2
e
—
=
):o
Tz
Q
| @
Z~m:O

15
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In still another enbodi nent, the conpound of fornula

(1) is: sp4d4l1 A Os\ HRH-NOHC 15 or a
w@basmedseut i cal |y acceptable salt, or sol vate PO&EUSINS/016507

In still another enbodi nent3 the conpound of formula

(1) is: spOS\ HRHI A ) HCA or

phar maceutical ly acceptable salt, or sol vat e thereof.

WD 2003/ 5340PCT#FU$2005/ 016507 44 | n | b ano@ her
embodj. e pd of formula (1)

H -NjOH W ot aiphdrmaceutically a a IeHsaIH

or QA%; thereof. In still another t, the ©
compound of formula (1)’is: s o0~ S -N ~ OH

Cl 5 or a pharnmaceutically acceptable salt, or sol vat e
thereof. In still apother enbodi nent, the conpound of

fornul g i sO OS\lH H()CIS cIOC~-

or a caNy~gccept abl e oals{0r e

thereof. $Q I'h stilg another enbedeant th& cohbou d ~ci
Cl

of f\T‘gna(l) is: so~OSH~H

O\\ S \ o
O=5—\ N’ILN
HN H H Ci
and | OH Cl

or a pharmaceutically acceptable salt, or solvate thereof.
In still another embodiment, the compound of formula (1) is:

30,0

or a pharmaceutically acceptable salt, or solvate thereof.
In still another embodiment, the compound of formula (1) is:

S (@]
QLN I J;EL
[
= N N
0 :S/Q\H H c

—N)> OH cl

or a pharmaceutically acceptable salt, or solvate thereof.
In still another embodiment, the compound of formula (1) is:

;\Il H H

or a pharmaceutically acceptable salt, or solvate thereof.
In still another embodiment, the compound of formula (1) is:

or a pharmaceutically acceptable salt, or solvate thereof.
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OH C Nor a pharnmaceutically acceptable salt, or
solvate thereof. In still another enbodi nent, the

waeorssowsas of formula (1) is: S\ s O HEN clPCHNSIOBF/016507

Cl OH 15 or a pharmaceutigdlly acceptable salt, or
solvate thereof. In still another enbodi nent, the
conpound of formula (1) is: O SOONSHILNHCO O
Cl lrostilhapbthenaodadimeht, fhecompioaindeoffairhulaqr ) #ol vat e

thereof. In still another_enbodi nen t he conpound of
fornula (1) is: WO 200% A3534 PCT 005/ 016507 45 o
S 00S\ N-JJ' NGk N cl or a

phar maceutical ly acce blay sal t ,H orcisol vat e t hereof.

In still another enbog\,iﬂﬁent, t he compounds of formnula

(% are selected from the group consisting of. o0 s s
or g parmacgutiegligjaccentaljlesalt, @ satyate theeeof;, o1 a1 , / H

A 1rftitanotRePembodin Mo td bmBounb BF &hdth (1fls- HRH H

or a pharmaceutically acceptable salt, or solvate thereof.

in still another embodiment, the compound of formula (1) is:

s o}
QAN L
<\/\\/ OH Cl
OH
or a pharmaceutically acceptable salt, or solvate thereof.
In still another embodiment, the compound of formula (1) is:

S o]
Q [\
N H H
O OH cl
I"I/OH

or a pharmaceutically acceptable salt, or solvate thereof.
In still another embodiment, the compound of formula (1) is:

s 0
Q \
O=,\é/Q\NJLN/<;LCI
o H H .
‘\ OH cl
ﬁ OH

or a pharmaceutically acceptable salt, or solvate thereof.

In still another embodiment, the compound of formula (1) is:

O\\ S \ o
— H H
/’\ OH Cl

or a pharmaceutically acceptable salt, or solvate thereof.

In still another embodiment, the compound of formula (1) is:
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T
T
@)
&
@)

2

Z0

O~
OHCl / ONS/ ONNS
OH d and OH ci or a

NN " ~Cl N HH\ d /
salt, or solvate thereof.
t

phar maceutical ly acce
In still another e
(1) are selected fipg_Lhélgro
2005/ 113534 PCT/ USZQ@5/ 50H 4 :
-NH-HH-"Ps ONS ?-|[H N / -JOHdAd OS
OO-SOOO—SNN\SO’)- %4?-N H-NH H\ S
or acpharmageuwallmgceptebt? Sa'f@OSSO afe §aEeN- \ HHs 2\ \

IT‘QI' SNI\angthérJ'érhbodlment, the compounds of formula (1) are selected from

the group consisting of:

0 8 S Q S\ S
ox— V. T o=,§AQ\JL ol
SO AL 0,

SN Ngl
=5
SO L QL Sy
H
/

OH cl , OH cl ,
0 SN S O S-N S
O \ =t \
2 cl , - OH cl ,
o) \N S
z )
{ HJL”,@ \ N»-Q\HJLH o
—J OH cl

or a pharmaceutically acceptable salt, or solvate thereof.
In still another embodiment, the compounds of formula (1) are selected from

the group consisting of:



OOHCI N5 OHC 0 S HOOH\ - S00 0 'S\ SDN
NSNS HH OHCO , OHCO , 0SNO=~00- O
WE2M5DB356% - HZNHH \ S ~-NS HS\HS OH C , J OHPA/USHO5M16507
\' O~ NNOO- ONOO ONMH\ SNNSNSHH J OHCd
and J OH Cl or a pharmaceutically acceptable salt, or
solvatethereof In still another enbodi ment the

corrpo@g af (1) are sel eqedsf
grou &N S N/ CNP— 33\
H Cloth -NOHHHUTNC 2*005%115
)2

PCT/ USZOO /016507 %7 CN ON O SN (r S\ N N

~l ¢/l N-1 HHI O OHHC O—|CICNOSN/CNO

N
Q S

\\// \\ \Y;
o /S & N~ \N/C O N’S‘N/C

= N7 QO S
Oé‘KP\N’S\N NS 0= VP =
U N- \H NS
OH

a ,

0O S o0
% \ N —
0=8 -8~ A\ \w
OH

c
(0]
— \\/ )Y
0= é‘S)\N’ /\N/Q Q e N'\\/LN/Q
: J ,
10
- \\l/ \ 7/
Q é‘g/\\N, \N/Q \ y_Q\N)S’\N/QS

and

or a pharmaceutically acceptable salt, or solvate thereof.

In still another embodiment, the compounds of formula (1) are selected from
15 the group consisting of:

CN
S N CN
Oo i
N \ . au
_N H H cl 0=5— ~N—~n cl
| OH cl —N H H



ON~ NLN~I d 's ~S OHCO H2N'Y-HNCOd H OHd
CNCNOSNSNO- NHHAO NN/;::~CC ~NHH5 H
weRood/1GB3L CN O- SNNN/ OO SNJIL /  -Y\ PCHUBR0854016507
\'C _.NHN\V G ONS OHC4 OHCl CNCN o NN N1, N

I d M HH~HH OH4d and J OHCO 10 or a

phar maceutically acceptable salt, or solvate thereof.
Representati ve corrpounds of this invention are CN
|solated|n subsf¥ntially pure form ot

enbodi nt thS|t|on|s dlrectoe o
conp :
f or od'l rre"ht f

dl) in |soIaT d a wdreH
of this |nvent|o |rected t o
a pharnaceutlcal conposi ti’on conpr|5|ng at | east one ’
(e.g, one) conmpound of formula (1), or
pharnaceutlcaléﬁ acceptable salt or solvate t her eof ,
in cenb tIOﬂ&Mﬁt phar maceutical |y accept abl egy
cartyg ds of treatnent of<§h| | nvefjtio
are va a Houiﬁin réating diseases e
CXC &henoki ne beinds to CXCRI andIOHg()< . Mo N
200 113534 PCT/ US2005/ 16507 48 Anot her erffibdi nent Cl )
of the invention is directed to a nethod of treating
CXCR1 and/or CXCR2 chenoki ne nedi ated di seases in a

patlent in nedd of _such treat ment CN
gi}i@ Vel
/ N
NN “ =N NN cl

OH cl , OH Cl

N o sn
(0] S—N N \

=% \ 0= W
HZNSVQJL{I{/Q\C' SN Y NN c
& ’ /l OH Cl ,

CN CN

Q Nhl:‘ N /@\ Q \N \ N

o=s‘%/\\ AL

N N— ~N Cl
TR R T \/N>_Q\” N cl
and ) OH Cl

or a pharmaceutically acceptable sait, or solvate thereof. .

Representative compounds of this invention are isolated in substantially pure
form.

Another embodiment of this invention is directed to the compounds of formula
(1) in isolated and pure form.

One embodiment of this invention is directed to a pharmaceutical composition
comprising at least one (e.g, one) compound of formula (1), or a pharmaceutically
acceptable salt or solvate thereof, in combination with a pharmaceutically acceptable
carrier.

The methods of treatment of this invention are advantageous in treating
diseases where the ELR-CXC chemokine binds to CXCR1 and/or CXCR2.
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conprising admnistering to the patient a

therapeutically effective anount of at |east one
weorpsawsés (e. g., one) of formula (1), or a PCT/US2005/016507

pharmaceutically acceptabld8salt or 5 sol vate thereof.

Anot her enbodi nent of the invention is directed to a

met hod of treating CXCRL and/or CXCR2 chenoki ne

ﬁedlpatcﬁldeldembadﬁﬁemtrbﬁh@ﬁv&ﬁbnh@ diteeréd e RRfthod of treating CXCR1
conprises adm ni sterlntg to the patient (a) an

angdiar{eXCRR2 ehitfuakineimediafashdiseases inea gatieniin)needonfmuchdreatment

cofpr AR bt PRI M GAbL AP S at

oneidompidundafe. ge‘@ﬁbgaﬂﬁ)rﬁﬂﬁb {1)08ah preeacedti Gwly acceptable salt or
medi rrent anti body and/or inhibitor useful fo

SOW?E% @@f.of CXCRI and/or CXCR2 chenokine nedi at ed

di s . ncﬁHgﬂn?éthJf the vlilbh i€ BftetBIb SRR ad 8F #ating CXCR1

or agen but" are™n
andiodiGXCRg cehummlhael me¢diatedrdigsasaroinsd patiemtdh need thereof comprises

adisterng e Srient () iR yBATESHT A ISqstanats o., one)
coﬁb@hﬁ&'o?%rn’itﬂég‘?ats Aige \fdctitical W"a@é%ﬂ?ﬁllﬁr%dlf or. solvate thereof,

'ammatory a er apeu IcS or 't
congureantiynr ssquextally wn‘.b/(b) atlx@RP one laeditionak agent, atwy] medicament,

et S sk B e inel o Tk SRS st ERE chemokine
medidted ‘”d%éds@sacEﬂd?hﬁlbg rdf 'ﬂﬁb é\é&iltlénhf‘t‘ii‘&eaR%‘r'r‘ié:r?t""glll.%;f or agent include,

effective 20 anount of at |east one conpoun
butrareriatdimited toodisaagm madifying: antisheymatic elpugssl ronséeoidai

i e e )

lmrgunommesmstaﬂﬂeﬂilds dislegral Fasbonsetodifbis: %H'B’ehéﬁantl-
drugs; nonsteroidal anitinflamuatory drugs;
inflaenaatory, agemisi a5 therapeuticuseful for thetraasment of CXCR1 and/or CXCR2

ché%ﬁﬁ@%@&%&?ﬁa’égﬁ ester oi ds; bi ol ogi cal response
nodi er

rers; and o 25 antl-lnflarmatory agents or

t heAnpther iensbadirient of the mbthdd efitreatitig 8 CXORRbnayst (DXCRZ
d di seases.. Anot her enbodi me

Cheﬁ‘&fm P@?W@Mé’éﬁa%' IFected fo agministaringdade thﬁéﬂﬂﬁl#ﬁlga"y effective
amSQHF@F at léﬁs@oﬁ@&blﬁgbuha of fsithuth (‘f)"‘ Opl?agg{%gh |céllﬂﬁacceptable salt

net corrprlsesamnlsterlngt
or sdh\eataﬁbeneoémdr;cLEMytor\seqaenmﬂy with éb)wmpashmm(e.g., one)

el sl ot %0 et SopS g Sndrmeumati
drug@vmﬁs's@mda AHifirfirisatdty t of@é o0 x0s sblcRale Hﬂu&‘?cﬁ&e@ox-=

onpri sing adm nistering he patient a t rapeutic
mh@ﬁggﬁwmmurmsupgwsn@%s(e@ogs bistagicalceaponseimodifiers; and other

a5 ot ARRERSALLSEh o RS S 3E Bl ancror

CXCR2cthemokihg mediatsti@isbagdd.y with (a) at |east one
ant | neopl asti c_agent_ selected from the group

corfinathergmbodiment efdhis inventian is(difeqted to am@hod of treating cancer
in a(ﬂ_ét?éﬂt il hded oF bulh FeHRhakY, #fd etfod comprises administering to said

patient a therapeutically effective amount of a compound of formula (1), or a
pharmaceutically acceptable salt or solvate thereof.

Another embodiment of this invention is directed to a method of treating cancer
comprising administering to the patient a therapeutic amount of at least one (e.g., one)
compound of formula (1), or a pharmaceutically acceptable salt or solvate thereof,
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FU, (4) cycl o-phospham de (Cytoxan(r)), (5)
tenozol om de and (6) Vincristine or (b) at |east one
W@ 200g/113560e) agent sel ected fromthe group conBCEHUBIVGS/016507
of (1) mcrotubule 5 affecwbng agents, (2)
anti neopl astic agents, (3) anti-angi ogenesis agents,
(4) VEGF receptor kinase inhibitors, (5) antibodies

con@ateritly drisequeRianeeat(a) at @bt bﬁé %hhﬁé@ﬂasn@ageﬁt?éelected from
radi ation., Another enbodi nment of this invention is

theggrosptcansising afet@enagitabing,H2) pagitaxeldiTayel®s (3) 5-Rluorouracil (5-

UL S AL SRS SPRELS 0B Gppin o )

Ieaef oné¢ (&.gaBne) gend Bpledtst Mo thiergtbap bbhmsﬂhg Q)f (1 ) mlcrotubule

ar maceutl cally acceptable salt or solvate ther
aff Pl BREReoRlastie agentsy @harﬁhanglogene&tsments 44) VEGF
re %J}gﬁ?é’sfienﬁhe I gSZu gg% td hek/%(—{- 'r%cee%stgr, '8) Rterferon,

anct()mmdﬁatng adm ni stering to sai d patient an effective
For APty embasinent AEiis Fu@nliea s yiractedgo sometied of phibiing
an@ 8h¥RéSis H”grp%?itant wﬁﬁ‘%&“@f L%Wfﬁg B?ﬁéﬁ c8lrnrc1>?|§in§ é&ﬁﬁmtbﬁﬁ‘g to the

directed'to a tre
patiext iapreffeaive embwit of at heast MEFCEImleTEI offonodila (1) ora

conpri sing adm nisterin atient a

phaifERey DR A6 dap et S sl Bty | east one
conrAsther embodimeheof this indenfion Fﬁ‘&ifé@fé& ‘t'é 'acrﬁbjtﬁbd of treating an
acceptabl e salt or solvate thereof

angiegenic estlar siiseasesinianpatigntdm need dif rsach é:eatmeat thet imethod

corpd SRR oS3 BBt P ST B (0.5, ono

corfipeiind offdrmeild (1)her aphaetaeedtivadlly dteepthbla| 'sél?t%‘?'sﬁglate?thereof
t he patlent a therapeutjcally effective anount
(a)Angthpegab o@ﬁeeebﬂﬁbmwventmb fsrlirected Yo acmetinod of treating asthma

n EARGE 1 B S5SR B b e Hipta :15oRng o e

patieat g. thempe).ltlcallweﬁﬁe‘ctlveeémouﬁbbffatdeaéthmego:dmpound of formula (1), or a
consi s l.uco ort|T0|ds 5-|i poxygenase

phqrﬂﬁcﬁpg'ﬁé}g’ aceepighle $ai 5o Vaé%éhﬁ"@?@ muscarinic M
ant RUALP RboMAEAL othis e ARl cen 1074 HidthbB'dt thfating a

agoni sts, NK3 antagoni sts antagoni st's,
pulmpsBagy) dlysea‘se dissasedeag. AGOR rasthma, br oystimofd)rbsls@,rm a patient in

o5 P o S BRSO GoaU mis
thed@lﬁéﬁﬂb@lly @ﬁé&uv@ arhBint 40 () at %éét@ﬁeﬂﬁ)rﬁ!)o@% BEFRIRAS (1), or a

hi st am ne H3 ant agoni st S, O am ne agoni s
phaganaeceuticallyaccegtatle salt Oﬂﬁmlvatﬁith@(@%\n:oagmnenﬂ)sor SIRrerttially with

() BERAb e L5 TR PR S48 RBE B8 S O

gludebriisids) B-Mi®/génabe isHibitersi E@éérenéﬁéptdr lag%msts muscarinic M1
anti - bodi es, anti-IL-5 antibodies, anti- I gE
antaganisisdmuscariniciM3 mptaganists oaussarinic M2 agatists: INI3 antagonlsts

CTERPAEB 413814 oo B S BB BB, o v,

PDE ristiibitorg, elaistasel inhibitors, MMP inhibitors, phospholipase A2 inhibitors,

phospholipase D inhibitors, histamine H1 antagonists, histamine H3 antagonists,
dopamine agonists, adenosine A2 agonists, NK1 and NK2 antagonists, GABA-b
agonists, nociceptin agonists, expectorants, mucolytic agents, decongestants,
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sclerosis in a patient in need of such treatnment the

nmet hod conprising admnistering 5 to the patient: (a)
wa@2aokarmpeut i cal ly ef fective anount of at | easPCDIB2005/016507

(e.g., one) conpound of folpula (1), or a

pharmaceutically acceptable salt or sol vate thereof,

concurrently or sequentially with (b) a

antikvddamsy anitll-Byardi-bedibs y antMDBYntDodfs, bRBIGEUIbodies, anti-TNF
n conmpound sel ected fromthe group
an&wge&tli—n@ gdhegion mplaae indbitars, ancggtmﬂbdmrrrme@s
et .
oo DM Er o Rt bF s Mfverfihit Atbt&RTs sfilfld oftreating muttple

sclefusts ima patieotinireed ofesuchdréatniertehd atbthdd bbmiirlsmg administering
tient in need of such

|t I
to ﬂ%&é"%&&r&gfﬁ : ogéélatlﬁ%éla difactive menount gk st lasst eAg (aI%oone)
coh LSS ISIRTEY U STindin RSUEal) s MR Y A reror
COMUrrearalytorcswueotraIQuwdh ¢b) & d)lnendpeutldélly effealivéamount of at least one

BB TS b ST e SRR, st
glu@@x}i@r‘n&bid@gnﬁhot}’?iéfé’téﬂﬁ grlnﬁ}l’ﬁhtﬁig ofe, ard f.‘,B@ {4 d&hve

fasal azi ne met hason I nt e eron, atiraner
Inhlixtf@r&t e, prednisone, etonercept, and inflixi rmb

this invention i dlrec to a.,.
ot s SRR S ksBER i 4Poeied P Matrid of rdating
muﬂ@le sdleragis 8 patibnbinatedd GRSUBN fre SRTBHL IS latt‘}t‘élordance with the
admnistering to said patient a therapeutical

InV@mh%mayealaﬂmlnd%¥hea@0n%ant@m@eguguﬁal|q¢irwn@)tratlon to a patient a

eSSBSy fbohd et ) & BRRLGRE S bREb bt or

pharh&dmﬂcallwad:uepta’ble$a¢tl oresuieate tther@offEdrito(h) @it Idas @Tn'ef&)mpound
t0|d arthritis in a patient in need of such

Se'%&éa ramthe grain consisting ot metbeiraxateqcycigsparing lefhinimide,
sulf% %lﬁ’ weglgénépdggﬁfg lﬁgér‘ﬁe\g?%a@‘éﬂl%tmé’lf a@dtat S HrbdiSne, etonercept,
ancpinfliximabut i cal | y acceptabl e salt or soI vat e thereof,

|n i_nation d sel ected

ifth at |
RRer BBgimERt i g VBRIRRDR SIGR I aspathodshitenting
rheu%t&utﬁmitls'lmmm RESd Y)?§uél‘? r‘éat %Hgb ﬁéﬁg%dngnistering to

cycl ospori n, ['unim de and sul asa azi
saiq patjent @ﬂiearapetuiazaﬂyeﬁecbve agwunt afi dt bashore fasually)oned@ompound

of ot 1o e PitaselRba PlesbREBIE brisonalh topregt.

CB2Anéther embodaaent of thRNAventi isdifstas th nseRBa lﬂ?‘ﬂﬁéatung
indicated for the treatnment of rheumatoid arthritis.

rheypateid srthritisdn an@ﬂeowomdméémh treatmen:eamprising administering to

s BRREHT Mooty UEYA iy BEE B8 (ol Sppour o

formulpat,icard pharmmmﬂltloéllysacéeﬂtabletsmiﬁr sonateRh&RAf, in combination
rising admnistering to the patient a

with RLPASLORS EaMPPUBR SEIaqtee R ifin St Qusking of GRX-iwibitors,
COXWE:erf nﬁrﬁ{:ﬂ%@rtﬂ)gr%gmy@é (EgPMRLIBHERLC B i¥sporin, leflunimide

accept abl € sa
and sulfasalazine), steroids (e.g., betamethasone, cortisone and dexamethasone),
PDE 4 inhibitors, anti-TNF-a. compounds, MMP inhibitors, glucocorticoids, chemokine
inhibitors, CB2-selective agents, and other classes of compounds indicated for the

treatment of rheumatoid arthritis.
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s thereof, concurrently or sequentially wth (b) at
| east one conpound selected fromthe group consisting
wo@Reostidsesbol itics (e.g., tenecteplase, TPA, PCT/US2005/016507

altepl ase), antiplatelet &gents (e.g., gpllb/lilla),

ant agoni sts (e.g., abciximb and eftiifbatide),

anti coagulants (e.g., heparin), and other conpounds

' n%/{ﬁﬂ t HRsPtgla meéthbdidfit stroke

10 ot 'g?hgg‘ggﬁ]@nnteﬁ?ﬁfgpﬁ%l@q i(r?\r/kgntl od; is direct edfeatmg i
andasctegrhizdrepleriusiont injugy in aglatienaimineed hésatch trepmenidhermethod

com R b BB e LB PR pune o o
eaétfb‘?{egtgﬁ‘gbbl?ﬁé by fcﬁ‘frfu@& 51 Yer Q%?ha@%utléaﬂby &dce aﬂﬂéfsaﬁflﬁ‘ solvate

fornul a har maceuti cal
themoteqmwurrenﬂwor sequemlalbftwlth (b])eafd@astcmﬁ:e@méﬂtm? sglected from the

arod Bkl bt o d ke e S el TN L0, el

ageﬁﬁé ?ﬂpb a@@llbﬂhé) @d@dbm@t%t(elg‘ babdigenatpand eethatide), antlcoagulants
o] enbodi ment of this Invention is direct

e a
(e.gmchenarinif and etherempabidsdedicated torihe treatment gr@@umatold
arthﬂﬁéh treatnment the method conprising admnistering to
"patient a therapeutically effective anmount of: a)
at Amsthér empodimpoiofdhisfinvémtioniisadifelted to aanethod of treating stroke

ph | bl ¢ |
andlgahamiRRey s %oynzﬁﬁﬁfiﬁi%m i it 0pechOf By epBaRR hpanethod

nf&mfguﬂ%ggnﬁﬁEfe?h ft?@ 'BahBﬁt Qrt Pﬁgﬁ&lﬁﬂéﬁ&tﬁé ‘amount of: (a) at

suppr essi exate, cyclosporin,
leastfoxle mmebundxbéfcmmqln (1) besl pharma@euhmjly acceptable sait or solvate

the ;%Lga%?éﬁt&ér‘ SR ﬂ V\ét% @agg%ggéﬁgsc?g@oﬂbdselected from the
grou?‘ﬁbhén%ﬂﬁé)of tené' CR?Ids@W’F‘A @ltegla%@ BbEiXindgls, aftiifsdtiied and heparin.

treatihg a /or 'a CXCR2 25 medi ated di sease

or Another embodenen&ca‘dhlsrlawemwm igrditgeted fnsa spethgd &f: treatmg

oscBbh % S en 75l Bt BRI o Phin acminstorng

to thé Pbﬁehm kifsrapeliieally Gffeetive amdurtofed) airleas%tfmefrecbmpdund of
rItIS ﬁsorlasns ato |1 C dermatltls

forrddll ) can phagesaUicall aabentable, salf orsqlvate thorsot, concurrently or
seqb%ﬁ?tgg‘%bg %E?ﬂ}ﬁ@kt O’Séé %?ﬁ'@)%ug %&éﬁ%gﬁiﬁ? group C consisting of:

imn@urfosuppresededs (eeg.s eethetrexate| cyclbsmiring wfalizontab, saiefatcept
i schem a re%grf us usi.on

I
(Mg AngisoRFaRaneRRPIGS (o %ﬁmsmes%%%& 2hd ARt THF-a

on (i.e., graft vs.
conpfitfe 8 BdnetfentiRlipntEREbL 00 {1 Sy I acure
aI Ims ventioneaiso prowdwd medthodiof trelating raaﬁ.‘.XCR1 and/or a CXCR2
ection), malar)a, acut e res h‘rato% di stress

mediater giseasaer spadtiopssinmisd 9 SEFtHgfopaings-g., acute
t r I
o 4] B O 5 i
acuwmﬂauhmaaoh,emmeh'm inflaratriation shemngﬂocrgartbsm& psoriasis, atopic
ost eopor.osi s,  QiAgiVvitis respi.ratory yicr.use her
dergratiiseastiii, B e rsnird RS G, Grihctis S Rl mira By bowel
dlsm%rﬁbﬁ@a dibéase, Qﬂcc—ﬁ’atwé@@lﬂ%‘ sépﬁ@éﬁ@é@endmlélghéctlé gram
I brosis, pre-term |l abor,
negatlve sepsis, toxic shock syndrome, stroke, ischemia reperfusion i |njury, renal

reperfusion injury, glomerulonephritis, thrombosis, Alzheimer's dlsease, graft vs. host
reaction (i.e., graft vs. host disease), allograft rejections (e.g., acute allograft rejection,

and chronic allograft rejection), malaria, acute respiratory distress syndrome, delayed
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5 cough, pruritis, nmulti-organ dysfunction, trauma,
strains, sprains, contusions, psoriatic arthritis,
wherpasis3encephal itis, CNS vasculitis, traunmatPCI/B8BNH016507
injury, CNS tunors, subard&ghnoid henorrhage, post
surgical trauma, interstitial pneunonitis,
hypersensitivity, crystal induced arthritis, acute

tyqednypwaemsltnﬂty 1Baictioh CatePsscRtobis) Berchpall |§ché\+|Fa° RakdiSc ischemia,
%ab E rotizing enterocolitis, chronic
OS@P ritis §"U W&F 8e/erasis.deslingsis,Angiegenssis, asteaporosis, gingivitis,

T s LD B TRAAB, i 0 ppoma
ass;mmted s (e, ikeglosiie erfcomh R erihdifs, cﬁﬁb)ﬂ@‘%étbr&-term labor,

sculi.tis, @\cne stric ulcers, duodenal ulce
u%”?ﬁ Jaullizorgan yshcties, trgu@@sstra@s spiains, cmntusmns psoriatic

artlﬁ’l*i’tﬁé heghéd rbnc@wuﬁﬁt}’% NS rv%@é fI&S 'tr\éﬁﬂfa?i% Cl%ég‘ njyry &W%ytumors,

hypérreact’i vi t ronchlec asrs
subafaﬂlmmmdlhelmerrmge t;mshsarglwi rtrEinga dnterstitil i Ipﬁeuﬁﬁfmtls

h
hyﬁﬁ ﬁ\fl}ya n@gé/ﬁﬁa ﬁHEth i%ﬁ%géﬁggﬁﬁg%mmc pancreatitis, acute
alcoRollcaemititiaN RecrdliPg éntefddolitis aéhr{)f'n’lﬁ%lr‘(lﬁvl|f7's[=mang|ogenlc ocular

reduction, pulnmonary fibrosis,
'S‘P@%rqcéllﬂj iltemmagion, tefinopathy afplb}nmutltyodfabetlc retinopathy, macular

oL ¢l B 8B4 LR eptamyosts,

vassalitis)iadoe| gasmwwersaummhai luURRAS Seeliac di
vent | |l ation-perfusion m smatching, Whooz o 258 B§ophagitis, glossitis,

airflgw pbstryctions pirwayihyeerrespansivesess (l@ptwmawhwem@atﬂww
broﬁém@ctasfsh%r&'i&ﬁél nbr&fch%”tn?ﬁbhgej%ﬁ%oq rghigmrihpé@ﬁoqpr pulmonae,

transplant repertusion 1nju

dyspapa,cemphyssang, hypercapned,| @etihflatioe) BpoxBMmia) Wypgeroxia-induced
of such treatment conprising

t
mﬂé’mmeﬁggfé?w?@'q Susgical lupgivolie dpdegtians pulrsoaanyfitrosis, pulmonary
hypéheh@iéﬁt ri | A% gagggg ‘tgabl ghg Pr—}ﬂtoﬂ ti o%?%!i@??c%g/ﬂtﬁ(ﬁontmuous

p al nraceu
amtgﬂa’my)paﬂtormabdtaly&m(CAPDt)IanuID@ﬂb iebHlichfosié,'2ESH0SIQ, small

airsy T 0SE S B Bl SRS Bl aiaeeb it sout, alcoholic ver
dls@%bolmbnﬁurrﬂ%f‘é}ﬂﬁﬁe TPHEGAI e of B@Hg?ﬁ?é%a%@nl i ancer,

aut oi mmune di seases and vascul i tis syn
trangplagt reperiusienyinguny, eag‘lsetransplantaﬂensejemtlbac(efg oaeuts %\Ilograft

I eJeQ(L&Héﬁ?% Qﬁtfe&gﬂ@ﬁgg{i é)?ég%h Brﬁg?m éc&g?{lénée d%jn%:s?gr?ngatrc]) said
patiémtears pifectival amOumeomtleQét d»rfe éél’nééﬂﬁ@ é@édé??r@fc}f formula 1, or a
ectjon, t oi nmmune deaf ness |

phaanéfe%g@a" Waélﬂ At prsolyatgi thereafyocardi ti s,

bt e B s HiRon < e Gra G 4 %@Ma irgating

dlsease:t) sacivas allegrafprgjéutionsdeandy trﬂﬁéﬂhﬁtdl@ﬁrr\%}i&‘ﬁlﬁhs éutblmmune
asc

deafAiLoi mune c{ i seases are anenias, and ul i t
ea Wﬁﬁw’&‘%@%argn' 15, feuERathies, @mm@ugem@emssam vag:uhtls syndromes
whefdinBhicce! !

(@)  Allograft rejections are selected from the group consisting of acute
allograft rejections and chronic allograft rejections,

(b)  Early transplantation rejection is an acute allograft rejection,

(c)  Autoimmune deafness is Meniere’s disease,

(d)  Myocarditis is viral myocarditis,
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5 arteritis, Behcet's disease and Wegener's
granul omat osi s. Anot her enbodi nent of this invention

w0 200ditt3m6t ed to a nethod of treating COPD i n BCPHB1085016507
in need of such treatnent &®nprising admnistering to
said patient a therapeutically effective anount of at
| east one (usually one) conmpound of fornmula 1, or a

pha(ejac edleucapdtiiescareseiddted $@nh tHy ??igigVﬁr%éftngg A neuropathy,

ot her enbodi ment, . of this inven
me&"b@f'ﬂHﬁ“&P"q '&Y?H "&'Ppﬁm"t? ngurapathy.pati ent in need
of mlch AUEFTRIHe gggggf’f P?g'ﬂ%?‘ﬁr' ng to said

patient a therapeutica amount of at

| eaég) onVa(scmmBISyyldwm)es mmselemed)frofrplh@-@r@ub con@lstlﬁg of giant cell
'[TBcaI acc able salt or sol vate thereof
ener' s gsanulematasigi rected to a

et Rﬁgth%f' thﬁﬁir‘nBﬁt OPtHRS ﬁﬁ%ﬂflbﬁ‘ id Hfré tbd 18 a%@tl‘ﬁﬂ{ %1* fleating COPD

need of such treatnent conprising m ni ster
in aspatientpaneedtof such én’@lment camﬂpmsmgfa:trhlmsieﬂnm tmka:@lf patient a

thetfiilicBl eteahE holBforrEBstae bisusly 2o Somipotp of formuia 1,
or @\pRaRacaIRal aeeéptablééélﬁo# 51954d tABrdgt, di rected to a

met hod of treating pain in a patient 1n need of such
t r ARPIBRE em@gimenhgf thiminvestien isdjreated & @ methioandf teeating arthritis

o SR S b M BRI  o 3ot
therﬁpﬂuﬁaalqpéif@ﬁl\/eyamoaﬁmm| I8astadrie @suafy éﬁé?cér'i‘lﬁbﬁﬁ& of formula 1,

Anot her enbodi nent of this invention is directed

or %?Wwwt$?@éﬁP¢@tﬁaﬁﬁﬂlwr solyrteitbareain need of s uc h
" SN SREF efrB frhér? 4 ecflg%%ﬁﬁcﬁ{ {srlﬂeecgeos fdegglﬁ&bﬂg%f treating

therapeutl ca I've anoun
ostegma;tla'ltisyn mmtlenbmpneed ofsuth treatraedt cathpfsing admlnlsfterlng to said

t eutl I})/ % table salt or solvate thereo
patiBffe Fsianeufics Irffertive amey liat ieass oser(EsuakiormbesTpoUnd of
forrRlilaaf, dr%ﬁ?ﬁarﬁ%eﬁﬁé%@?ﬁ%gt@@lb%ﬁaﬁt?t%ﬂ%ttﬁ&re%'i’ ?;%?( 1

consi sti ng of :
and\ratherembhiinentrof thisanventiomeip direstet t© a amsthod of treating pain in

a pif BEE " 368 Bl Rea Garmbrane @%E&ri_n*};' Gt a

therapeaticllyteffattivg Shelintof &l Iéds@%h@‘?[l% d?ﬁ ound of formula 1,
adm nistering to said patient a peutl ?
or aé?haémao@éﬂ@a}gmﬁce@tawe splartsobvate @hm'eaf ly one)
rmac U | ca
ac ce p?ﬁ%l éemgé?ﬁ&ﬂt %5 %h@ ér?verﬁqgn girec Qﬁ'l%% htreating pain in

a pdtieht WSA6Ed bDGEDFeatrert s suﬁ@’é@ﬁhﬁi@f&nr@f toldHi@ patient a
invention js. directed to a nethod of treating acS
ther, ?Hevmtﬁeyt'&?mqwt & ghiaashone fusially Qﬁe)sl@dmrpound of formula 1,

or ay TR Bl Ao bRl Sl o ShYle freror. Ay adtiisicting'a
ther(apeumctdlly ezﬁﬁeellve: anmoumd of aglfeaebbmel Ina?edicar?mnflselteﬁted frc]gm the group

c e salt_or solvate thereo
confiafRdiar NbER: ROREANHIS (5de G O% ABd HOXA mbitsrs), ani-
depfEsBAE, ahd'dnBidddrivaiIsEimoni ¢

Another embodiment of this invention is directed to a method of treating acute

pain in a patient in need of such treatment comprising administering to said patient a
therapeutically effective amount of at least one (usually one) compound of formula 1,
or a pharmaceutically acceptable salt or solvate thereof.
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inflammatory pain in a patient in need of such
treatnent conprising admnistering to said patient a
wo b@sapset i cal |y effective anpunt of at | east PEEUS2005/016507
(usually one) conpound of S#dornmula 1, or a
pharmaceutically acceptable salt or solvate thereof.
Anot her enbodi nent of this invention is directed to a
met Ragihel ehitrtimBeit bPheIinYBALGh §s BRéAelMod m&tn&ﬁéf frdating acute
need of such treatnent conprising admnistering t
inflamingatopapaiarin agpatient ippaed @élsuszh dfebroent/eompdsing aﬁmmaerlng to

T T N EAET T A R p——

of férmtlkzet, &@pﬁanm&embanmacemmwﬂow Solfateagbpsbft 0 a

phar nmaceut i cal conposi tion conprising at |east one
( e. ynother gmhodiment ofthisiprgetion isodiréctedio @ methad of treating chronic

inﬂ%@ﬁé@ﬁﬁé@bﬁ@aﬁat@% ﬁpﬁé%i §f §3éﬁ ggpgﬁgﬁs@%ﬁﬂégﬁrg%é{wlmstenng to
saidrpatienina therapsuiidziigeffective armauTit o e leabt @ﬁbq&gdalﬂb@w&) compound
and a pharnaceutical |y acceptable carrier. In general
ofrp%

of feppula Lﬁwﬂga'@?a‘i%‘f“§aw@%‘?ﬁﬁtéhletﬁ3’%foo't%P'Yﬁ‘t@atheiﬁﬂfn
I
WI An éFe tot O@;&@Eg‘h%ﬁhﬁo@ﬁdﬁ’é&%d % can e USe(;%émg

wel | e ar
neropaﬂirepam ikreopatiaid srmpeed af dudio regémenticorapasingaimintstering to said

patRot B3P RmsREalr S oot of 1AL HRs RisuBlnsS6aS Sompound of
forrﬁ?@él B drwpnaﬁn%c%@.bsuwabéemgsmenpoﬁmejh&éo?d in

he -art and can used hel r known osages and
doﬁwheEQWMdmemwlwavmt|M| directed to agpharmaceutical

corilsiodEenBoRRe M AA T B LE SR 3B o ormuta 1, o

pha?ﬂﬁﬁcéﬂﬁceﬂ%db@ptﬂe Eéﬁ@r lsBlval@mérebﬂ@‘fﬁ #Ae3€n , 1-3, usually
dosage regi nens. nﬁ) es of anti -depressants i ncl ude

1) other agary, ﬁ@dlqam@ﬂtea kodyand/pr jsthibitarslisglased above, and a

uI sants are well known to
pha?tﬂ%gzébst%(éfhé}%ef)@ql%cgﬁ and. can be used in 30 their
kndmgetiesaldhe conmpoungs @f thie ghvariion Useapl tesatqfain will have CXCR2
Anti-convul.sants include but are not limted to:

antaQMUSHGASWilYc ar banazepi ne, pregabal in, and

| anps A sy QPeh agﬁr?g@g\&ﬁ/t& Yok skifidd Fﬁ%.%gaﬁﬁ %rﬁn %t%ﬁebe%ésé:c? in their

prepari ng tical conposi
knowwomieaages amlsdmsamdelg;mensu Exampbes oDNSAIDeglinclude but are not

Mt e i
POBEXE irthbitdtE Bre We‘ﬂﬂ@fo&?rﬂo‘ath%é%khl%a in ?ﬁé’éﬁlﬁﬁi can b$ used in

cachets and suppositories. The powders and
theipknewnsiossges @ndqusagaueglmerts sExamplesuef @OXiR inhdbitors include but

r n ble.solid carriers are known

are ﬁﬁ{ l‘%@eﬁﬁig r%g"lé Oé(ib aﬁi §Pf5\l?1 carbonat e, nmagnesi um

st %ﬁﬁd@preh@éﬁts Y9 IGfoWrﬁt“d 9o8e skiledghshe aFlO.éMif&én be used in

cachets and capsul es can be used as solid dosage formns
theig knewn dosages gnd|dosage regimens. Examples of anti-depressants include but
are not limited to: amitriptyline and nortriptyline.

Anti-convulsants are well known to those skilled in the art and can be used in

their known dosages and dosage regimens. Examples of Anti-convulsants include but

are not limited to: gabapentin, carbamazepine, pregabalin, and lamotragine.
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adm ni stration. Exanples of pharmaceutically
acceptable carriers and nethods of manufacture for

WQ a0050s3conposi tions may be found in A GennaPOT/U82005/016507
Rem ngton: io The Science &wd Practice of Pharmacy,
20th Edition, (2000), Lippincott Wlliams & WIKkins,
Balti nore, MD. which is incorporated herein by

r ef Borepreparihg qumadm%@émldiﬁl RPAFI it frékﬁ'thé%oﬁ%dﬂrid%rbsescnbed by
suspensi gns and enul si ons. As an exanple ma

thisjpMentinm dnewkt marmaqﬁat(néall)pa@mpteble aarijers| Ca;'bg@leitbelssolld or liquid.
Solldfor@repfitiins halge oits, RS, SRedsily SRS capsules,

cachetd andseppositpries. fTHeTpoweBRs abd fﬁlﬂet@&ha?'b‘écbdrﬁﬁﬂléééeof from about
s for intranasal. adm nistration. Aeroso

| ut
5 tﬁ%@&ﬁ?@ﬁ@ﬂéﬂ?@%mrwent n%&llt%hle shlidgariers|aieg é<nown in the art,
e-g-sﬁl‘nﬁd%%%béﬁ)étbdﬁﬁgﬁm I St ca r?&lc%ﬁﬁé}bﬁgctgge tablets,

nation wth a’ y acce
powsters, eachets and msales catr be asep besviid dvsagedolns suitable for oral

ni t 0 Al.so i.n¢cluded are solldformpreparatlons
adripisbROGR . EAnanias of PheBSCoal aacertaRls chgicpepor avethods of

maniF8ctur® for VBtHdls b OS8R Ad B Lf?{d |ﬁ'A h@énﬁ’érﬁl e?JdRemmgton.

parenteral adm ni stratlon I'dforns
ThesSrignce apd Rrasties of Bharraady aal Edmna (M)plqppmottswmfams &

be del bl d N
Wiligé BT MR i oo mite T dincby FlSrasiam o
cr ¢iqud fomh pmraﬂ@n@ﬁwnfd@é&bﬁén@Fsu@,aah&bﬁg%rﬁﬂéinﬁéibns As an

be included in a transdernmal patch of mat ri x
example may; be mastiongd water gbwa@enpr@nulenerglym sa)iutldnsrfor parenteral

iedRFoPAARISE or TEcENERSUN R B5e 1B 3Gt S hbKions anc
emulsionsie qunndrforrm peapetafiorisimaytiso Mok 861ufiéné for intranasal

sub€|V|ded into suitably sized unit doses containing
ﬂﬁlate 30 quantities of the active conponent,

€. Berosl pf %ﬁ@r‘éﬁb?@ sﬁﬂBHEtfoF ﬁ\hﬁféﬁoﬂ"rﬁag L}gclﬁcgec’ %B@ﬂpps and solids in

pur pose. e quantit I Ve conpo

powdes forof, whleipmay bein nambhmtmamnﬂﬁa Cpharméjcaeﬁéailgfddéﬁptable carrier,
or from about 01 ngy

about .0, t t 1000, ny,
such Bgéﬁ‘dﬂ? %ﬁbgﬁ?fgggi-l%gsﬁ'" NUS2005/ 016507 56 n,
or AlsodifcRéiedtarg- s%drfgrrh%ré‘ﬁé}ﬁhong@%h%a intdRIBPRUY converted,

0.01 ng to about , accor e partl cular
shordly piefergtusss to tqeldaformairenmges ém:pentneard)rabcyr ﬂwen‘wraled

aamHRFAMTOSHBR b o BEIIRIE RO BoRE <iRbaPilons IncBiuisons
DeThe tonfoumds @ thé tvenBibn Wy Q%&a&edé%@@% tﬁéﬁsd%rmally. The
rticular situation is within the skill the art.

trangeigrmal garpastisnccan taketthe formy of arpamsiylotiens) iaeir«mS and/or
emuf¥ibRd 434 8aA%De iRcRAEH'if Btrat¥deMfal BStch Bt TndRdYr S rvoir type

as are conventional in the art for this purpose.

The compound can be administered orally.

A suitable pharmaceutical preparation is in a unit dosage form. In such form,
the preparation is subdivided into suitably sized unit doses containing appropriate
quantities of the active component, e.g., an effective amount to achieve the desired
purpose.

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 0.01 mg to about 1000 mg, or from about 0.01 mg to about 750
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The amount and frequency of adm nistration of the
conpounds of the invention and/or the

w@basmedseut i cal |y acceptabl e salts thereof w | PCDES2005/016507
regul ated according to the356i o judgnent of the
attending clinician considering such factors as age,
condition and size of the patient as well as severity

mgobr from abopt® 0% nbglt@&bbh?@@@%g Arixph @dbuf 6 DAREbout 250 mg,
dai ]y dosage reginen for oral adnministration can range

acqqrewgateabep@ riiculangpriioation. about 4000 ny/day, in two

of 1 107 ol gbSR0g BFiouc heSfe alied B8p8ftFglkbn e roquirements

of theqatienbahe tid Eevdrity ®f e BbAdiGOA belywrebted. ND&RrmMination of the
skilled in the In addition, their admnistration

proper dggage b%meﬁaf{aﬁ@ Rartieidar situatiosrismwithin the skidefthe art. For
cortvRicHtd mesfdiétdc%’égeﬁﬁa?ﬁ%ymgﬁeﬁ% &ﬁﬂ%‘ét&? b fions during the

agents i s descri ysi Cl ans
day:\hseeqm[aﬂ (PDR), e.g., 2003 edition (Thonpson PDR,

Mo 45- 1742, di | f
whi BhE PEIQUR aPd deRBi ol adiibistration o6 i Comentings obthe invention
andVBﬁtr@WFna%@ﬁtI&élﬁ%&éBfaﬂE %ﬂ?‘tﬁér%fo? il EQ ré ultafépd according to the

onpounds of formil he chenot her a
judgment of thecdttendingiclinician cdnsideringéudh faetars gisl ages tondition and size

of i3 atithl il Arfeyeritngr Becmatrs hoiag iied! W hpical
recé@nteridedd4ilyddsdatR rRigimBA feréiaf BEnRfisi8lidn 88n ?§H§é fr?ﬁ\eabout 0.04

of the disease being treated. A dosage regi nen

mg@@uﬁ@@b@ubﬂoeam@day( i) twedte four divide gs.stration of
50 WstEgs Tab el ghré 4 St aufhingtietiBn sy e Plpi@inertioned

mlcdntebale affeduhg@gdlmfrere Bnowh o thatecskildd mnthetater ﬁfpé(ddltlon their
e week out of three weeks or three out of

adrélalﬁ?raneeu%sieﬁ%r ef indhgestandard litgrature fsrexeapria: the administration
o S RSO AR SIS ERGRION O T e

Refarance!’ {PIRY)) e log, ZQﬂﬂae(d!ltlbn t{(®hornpsen ZBTDRkaEWéIe ,/NJ 0645-1742,
erapeutic

us&f the Raipsife PREHRN 5rincemerapy heiinihy wisieses tereto
deﬁ?@élﬂguﬁf‘aﬁd‘ ﬁeﬁhéﬁé% Bf Q&hﬂﬁsﬁéﬁ%ﬁﬂ Mh%%fﬁ&?ummormula (1)

effects of the chenotherapeutic agent a
andrtheichemntherapeatig agentshand/or sadistion #esapy will be regulated according

o 5 RGOt B STRRH S g acore o o
condfiion/ ahtBsizd oPthe biSESRHLOAEINAE sebdrilastang o?éééé@tﬁelﬁg?greated A

times of adm nistration) can be varied in view of
dosgge éegigen @ffthecqognmundw@f faamula &) eapde oral agministration of from 10

ma #2008 piclay. o 1, oy 3 28l oL BBy R bua W four (or o)

d|V|did§t§3ddse$ae dldak tuhtor growiii mtemdehhmmﬁw(e §., ®B8Wéek Sut of three
| f the conmpound of formnul aﬁiﬁo and the
Weed‘ﬁéﬁdm?@r%&ftf@‘é”d@@lﬁ?t) Ay be H8edt i on are not

[ ' .
S, nu t aneousﬁﬁéﬂg@kaig%&%h%l?ﬁl a glﬁylé?rlab can be administered
acc@ﬁmmtwﬁeﬂpmﬂlcqfrotdwlswew &nowndh the arullbwiillhe apparentd those

skilled in the art that the administration of the chemotherapeutic agent and/or radiation

therapy can be varied depending on the disease being treated and the known effects
of the chemotherapeutic agent and/or radiation therapy on that disease. Also, in
accordance with the knowledge of the skilled clinician, the therapeutic protocols (e.g.,
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chenot her apeuti ¢ agent and/or radiation, may not be

i nportant. Thus, the conpound of fornmula (1) may be
wa@diwsnissered first, followed by the adm ni st reCT/08200$/016507

the to chenot herapeutic agéit and/or radiation; or the

chenot herapeutic agent and/or radiation may be

adm nistered first, followed by the adm ni strati on of

dosi aPonatsghdfi me%mfradn&n[siﬁatloﬁhbén petverriedtia view of the observed
m nistration g% be repeated during a single

effeeqt%@f thenadmjsigie theran@u%%@mﬁsdam, antineoplastie pgent ot radiation)

r
on BT &b HivisH/6f thAGHYES pdnSRE Ky Ine Hiselbe to the
admm@mmm@mm@gents 15 well within the know edge
of the skilled phzq cian after evaluation of th

di sl e compaygnd of igfmuta sl anﬁieth@mrmqtbﬁraneqtlﬁ@gent and/or
ol AR ihORaABGIDY B LRSI A¥Gancoust, then e

initie!sp&:IBrzdf ladmihistratios oﬁﬂwtonnpmund af éovimular{d), tameithehe
treat nent conti nueg/ with the adm nistration of_the

ch §lRREUSIC agentang/qriadiationomay nefhs RAstaltni s, ti'@ compound
of f6 G%t(ﬁgﬁ%éf;be BUndimistered irdtS i gﬂrb)Pfhet ﬁt?mmlstratlon of the

enot h utic agent and/ or radi at’i on
chammmbrapmltmrmnﬂmnd/quradtatlon ostlmmmmomerapmtlc agent and/or
rticul of, for,nm

rad ottty B lifniste R frot SRMES bR ine, SHBHNSbidn gf i compound of

forrA@RN(1). herhib AstAatcSadhiriSeatir ﬁi&@l Bedrepested Hansg @nsﬂngtgle treatment
t hei rﬁ‘ gment of the condition of the patient and

protasel. rml@atimaf ther @iidet of adpaniairation,i andyedtumber of

B T T —

welph'&hnﬁhetﬁno@\ﬂédgmbfmfé $kiled physicianafter k@aRiztiondf the disease belng
di fferent physical and chem cal characteristics, have

treatgd gaddhaicenditionef the patient. er ent rout es. For exanpl e,

thes

or aI gghﬁe %@ﬁ#&%ﬁéﬁ&gl{t good ghqeve ay be
admlhcstemd flmmelspemhﬂy fhieist bﬁottpmjagent;% andglam thmtrehtment continued

adm n| stere venousl of th

wit gfr tﬁgtqogpp cyﬂfgr {ﬂe@alg&fl ,Jyhere determined
adv%ﬂgﬂrg{%o‘ifsf B’/ glg%‘ adMifERafiaT of fHeeché & tﬁur"]ﬂ’ct ?]geent and/or radiation,

ceut conposition, I's we
an&smmham‘@btheftreatmem|ﬂrOf@dobIIS|0mn¢plate. The initial

o ot B tihla8 ShBRR ol SaMPolGE S BEflia 345 ha tremsiherapeutic
ageﬁ@ﬁh@;@%qgélaﬂéﬁﬁﬂﬁ' deﬁénérﬂ@ohhﬁé dlﬁgﬁgé oPpe étféhdun physucuans and

observed fects, dosage adm ni str
themmﬂgmem@@‘ the canditionsifthe .paﬁeataand)ﬂwemmmpaatebgyeamnt protocol.

sk| 'LV? &Mié(ﬁ%‘ggll i o %’FE@?P@B@%&M@C@%‘N qﬁ%@ﬁg{h@é‘peutlc agent

do mdfawy t@tbbladjmirﬂﬂefédilrﬁtﬂm sHimé phbtrhacadtical eonpoesRidh, and may,
(therapeutic agent-- the conpound of fornula

becgg_lye qﬁﬁgfqgewepfyﬁg;ﬁl iaedﬁ@mlcglrchadgq:tgnsmg haveita e administered by
diffleRf [REE.  REFBkapfe, e Lhmpalill o fbiRhuB Tl ) Aty e BGfiHistered

rocee nicra
oraliytd getigrate ahe hiaintain gaddbidod levelksfthetdof ewhile tHeechemotherapeutic

d
agen(t)?nagy be administered intravenously. The determination of the mode of
administration and the advisability of administration, where possible, in the same
pharmaceutical composition, is well within the knowledge of the skilled clinician. The

initial administration can be made according to established protocols known in the art,



adm ni stered, will consider the general well-being of
the patient as well as nore definite signs such as

wo etos5ai356f di sease-rel ated synptons, inhibiti oPCDUS2005/016507
tunor growth, to actual shiBnkage of the tunor, or
i nhibition of netastasis. Size of the tunor can be
measured by standard methods such as radio-Iogical

andthidi, Base@ upon thé bberendd eff6@s; theaftsbages BrfsifsVef administration and
measUr enents can be used to judge whether or not

timgs ehadministration cande madnflsdéw thérskilestCigvcianen

par Fain aCEa ettt SRAGTIE M kHAHERR" e et physician
cangdifly @ah | groidedbfor the elifrifistratos ©F anorﬁp@?érm(me-rapeutlc agent--
Compounds of fornula (1) may be produced by processes

5 e kmﬁpmaowd)% orgia (@dchﬂmﬂeerapeutw ﬁgenteorf rediadigny gf the
o BB RN U s R e E RO, 20t grocoocs.

\ 5- me attehding dNHICIArR3N ;uc{gmg Whe‘thelﬂréétnﬁént is effeetivet at the dosage
%, 5- het @)

adrﬁiﬂﬁ@f%ﬁgém%ﬁegﬁ@és% Shvel-Reinga ihes pafisit pawell as More
deﬁﬂﬁtg%@spéﬂ%hoﬁ%\%lﬁegs g ?s‘bf%%%“re,%\g&? 3 &/n%éﬁﬁ\?cgtl%ﬁ 8Btumor growth,
10 acthialshrinkage af dhe tmog or dihibitieh rof mhetaRiasig. \ Size of the tumor can be
measured by standard methods such as radio-logical studies, e.g., CAT or MRI scan,
and successive measurements can be used to judge whether or not growth of the
tumor has been retarded or even reversed. Relief of disease-related symptoms such
as pain, and improvement in overall condition can also be used to help judge
15 effectiveness of treatment.
Compounds of formula (1) may be produced by processes known to those
skilled in the art, in the following reaction schemes, and in the preparations and

examples below.

20 Scheme -1
R¥), R

RI—( \ Ve + Y—N=C=0
\ S-het J \
~

T NH, R, R

R2 R1—\’ \ / /\
| VN N
Ry R Yt /
VA 2

N S-hetJ
]” SN=c=0
R2
All substituents are as defined for formula (1).



"5-het NH2 E R2 and isocyanate Y-N=C=O. The am ne
and the isocyanate are commercially available, or can
wheoopnesas ed according to the procedures descrP@RUS2005/016507
herein or can be prepared 5% by procedures well known
inthe art (e.g., Org. Syn. Vol. 78, 220).
Alternatively the amne (Rn (R4 )n' Rl-..(' 5-het ~

céﬁggbﬁﬁ %Y&Htﬂ%ft )Océthe preparegdrathiige condensation of

|socyanate ~ NGO R2 to

usi ng procedures vvel | kno@®)ni n (Fhén art. The coupling
of this isocyanate and the gHMfQe Y-NH2 can afford the
conpound of formula (1p1I—S¢ - 2 (R3)" (R4)n" (R3)n

(R4)N' S A+ Y-N=C=S 01 RhFMoRiZ_het 98& het NH2 Z H H
2 R R 15 Al substituents @re as ki ned in forrrula
(1) Thiourea-type corrpoundsRQf formula (1) (i.
conmpounds of forrmula 1 wherein Qis =C=S) can
andpsegyanate YeNACER: Thecenisaandihefisaqyanats A mnmemla"y available,

or c%rcm) 5e/ &é%g?’e‘h gg—é %Zgot%%g]p%gedurgg d(e&ﬁb&feﬁéfbm ortan be prepared

5 by procedures well known in the art (e.g., Org. Syn. Vol. 78, 220).

Alternatively, the amine
R3), (R

e

\ 5-het_.
T \NHZ
RZ
can be converted to the corresponding isocyanate
R3), R
\\‘S-h’CEJ‘
T' ~N=c=o0
R2
10 using procedures well known in the art. The coupling of this isocyanate and the amine

Y-NH, can afford the compound of formula (1).

Scheme - 2
R}, R ‘ R®RY), R
R1_{\/ e y-N=cms —— V]
N, 5-het ta_ N -het I /
T NH,
R2 R2
15 All substituents are as defined in formula (1)

Thiourea-type compounds of formula (1) (i.e., compounds of formula 1 wherein
Q is =C=8) can be prepared from the condensation of the amine



.~ 5-het | NH2 R2 and the thioisocyanate Y-N=C=S
usi ng procedures well known in the art. The am ne and
w0 b@stihdsed socyante are commerci al Iy avai |l abl e, PGI/US2I05/016507
be prepared using the proeedures described bel ow, or
can be prepared using techniques well knowin the 5
art. Schene - 3 (Rn (R4)n. RS (R3)n (R4) n. NI/
Lewis Acid, Lewis 7 R%’/oqR et FWNJ)—Q Acid, R 5-het, NH
.Y NHNHH~(R3)n(R4)n P lekz R2 5-ht Y
NHjt- H 2' H2N-CN, DGC, basey (Rn (R4 )n' ACN
RL (M~ N\5-"et NHI'F‘il \r hdlf\ll substituents are as
defined in fornula (1) CT:ﬂﬁlH‘l\n Gal ype compounds of
formula (1) (i.e., conpound f formﬁa(l) wherein Q
is =C=N-CN) can be preparedR? om the correspondi ng
n
A G g PG S WA ARG HiE oLhe amine
ancbﬂwestbmm:yaptef ald @vmnyerciaﬁy pvaitabler escarn begrepares wmnig the

propPuuss dEcAted bR S B erciren aise bBlies well know in the

art.provi de functional group protection of the thiourea
starting reactant, and to deprotect the desired
product. WD 2005/ 113534 PCT/ US2005/ 016507

Scheme -3
R3 (RYy 3 RH..
R ~— " /R5 Lewis Acid, Lewi (R ~ R
R1_(’\ 1 N R5NH e\.NIS R1_('\ /1 NH
‘\S-hetJ'\ Jl\ 2 AC|d, \5-het ! JL Y

—
A}

1

\

4
o
Z

Y t
3 RY.. NH " "NH” N
I \ (R ),k ‘/( In . / lz N
‘Sht
T_E—J\NHJLN,Y
R? H

l H2N-CN, DCC, base

RY), (R
XA W™
AN
\\ -het
T“ e N
9 H
R
All substituents are as defined in formula (1)

Guanidine-type compounds of formulé (1) (i.e., compounds of formula (1)
wherein Q is =C=N-CN) can be prepared from the corresponding thiourea compound
(wherein the thiourea compound can be obtained, for example, by following the
procedures of Scheme 2) following the procedures of Scheme 3 and following
procedures well known in the art. Procedures well known in the art can be used to
provide functional group protection of the thiourea starting reactant, and to deprotect
the desired product.



61 Scheme - 4 (Rn (R4)n" RL-C V-1 0 O5-het’ (Rn

(R4) n. S02C12, shd5, cl-S- 1-YR2 2 R-{, y; OO
wO2005121353N 30 %9B-het' ~'\ S Y or HNH S Cl SEBHUSTCH 616507

r2 All substituents are asétiefined in formula (1) 5

The procedures of Schenme 4 can be followed to prepare

the sul fam de-type conpounds of fornmula (1) (i.e.,
Schémaaupds of forrmula (1) wherein Qis =SQ2), by

converting the amne Y-NH2 to the internediate

sul fanoyl chloride Y-NHSO2CI, aRd), t®&a coupling the

sul fanoyl chloride with the am n,e\‘yﬁhet- NH2. The am ne

Y-NH2 and the am ne 5-het-NH}_é[ﬁhegom’rerci al Iy, Re

avai Igﬂa gbgan be QyRpared by r'ob*egm%es tOW‘ R

known® PRt v, n be prepgeed by the pgoce L/‘es o. 0
Y'o‘é%'er-i-b'ed—b'e'l—owr-ﬁrﬁld i nlnt i omdrsctosed—terein Nhetl Ny
exenpl i fi & by the foll owi ng preparations and I NH™"N
exanplgsd,pap@Boul d not be construed to limt the?

scope of t'he disclosure. Alternative nechanistic

pat hways and aiadubgtitirerds ave bsdefined)in fsrma@dtent to

those skilled in 15 the art. PREPARATIVE EXAMPLE | O O

\S/ Step A CeS\ S Step B\N*S S MO MO MO Step C

S N B Hedis AT b R | Brergrotfe Rulfgide-type
confproundsiaf@ontnula- (4 ) k@. Ne@mpBunt©op irfiuld $BR&herein Q is =S0O,), by
con\egﬁ{ntdstﬁgoasré%%@-?\mz to the intermediate sulfamoyl chloride Y-NHSO,CI, and
then coupling the sulfamoyi chloride with the amine 5-het-NH,. The amine Y-NH, and
the amine 5-het-NH, are commercially available, or can be prepared by procedures

10  well known in the art, or can be prepared by the procedures described below.

The invention disclosed herein is exemplified by the following preparations and
examples that should not be construed to limit the scope of the disclosure. Alternative
mechanistic pathways and analogous structures may be apparent to those skilled in

15 the art.

PREPARATIVE EXAMPLE 1

S Step A 0\@ s Step B \ \('s? s
. tep >
S\ / c’ \\S__/7 N\ /
MeO MeO MeO
StepCl
o) o) o)
1
?\1\’8 S ) Step E \\O\jle', s Step D \ sd s
—7 \ __/N m N \ /
MeO Br HO Br HO
lStepF
o) o)
\ %88 stpG  \ B4
N\ N\ /
_ Ph —
MeO N HO"  'NH;
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62 Step A To a stirred 300 nL CH2CI 2 solution in a

-78C cooling bath was added chlorosulfonic acid (14.5
workQo5213838 Mol ). A solution of 3-methoxyt hi opP€nES2005/016507

(10.0 g, 87.59 mmol) in 862nL of CH2CI 2 was added

slowy along the side wall of the flask. 5 After 30

mn, the cooling bath was renoved. Reaction was

ﬁtgqtmued at room tenperature for 2 h. Stirring was

pped, the m xture was set still for approximtely
10 ﬂ?ora stirrer B0 el Qdﬂz@lzs;qiuthn sma Z&?@toolmg bathoua$ added
2-in . silic ue . .was
onigigguBhicAda S 2R 2EC8 AeRPe B ephuohtid Hegi B niepene (10.0g,

87 50! rhird) EinV8s mt BFCHLCIR Wess aww@j sIbW gmgnh@%m wall ®f the flask.
afford '10. 75 (58% of thiophene-sulfonyl

AftenB0 migethescamingriatimwaseremovask Iaea@tmrgwe;a)cogtjnueri at room

T T T T ——

10 min cAndCtiéied ditectigeind earefiiligithrcughes 2addilika gel pad The green glue
trlethyl amne (13.3 15 n, 95.42 mol) followed

resiglua wop extraated severahtimes with GidefPly andiitesestt dhe flﬁﬁ%te was
contentrafeh Lﬁ efreduc gﬁﬁgsd’ﬂeggi a'ff%% géolg(‘)gr&%%) JJB g’u %ﬁ)ﬁﬂe-sulfonyl

agueous so ution ne
chléﬁh@e as ganofé-whiteUtrace gresn-greydsolidt h Na2SH4, and

concentrated in vacuo to afford 11.54 g (97% of

di et hyl sul fonam de as a |ight wheat color solid (M
Step B50.0). 20 Step C To a stirred solution of
"%’T‘ét hyl sul f onam de (11.54 g, 46.28 mmol ), avail able

f r oho atsaiutiormobihigphenezsdfanyl clodee ¢1Q.12tg,47888 warmol), obtained

d.d j h id | | he fl
frofy S35 Ay 1o oB T B Gt ThBRE TRerase s addsd tietfyigmine (13.3
an95|4)2 r?lﬁmellbﬁébI'By dﬁ@tHVl Ahihe (6Y2SmB! 59. Bg%ﬁw THeQHﬁxture was
whi | e tenperature of cool i n&bbat was i ncreased

stirgdofiar @ h.rwasherbaith (b-le)(SO mbd 4 18DMHC] agueauriselution 50 mL x 2),

e (50 10D, 473 crRECSIE SCpni ol s ARk esioy. and

coneeptratad inayud toeifforddd BHg DT %) f idivthyis0fordmidectis &dight wheat
with Na2SO4, _filtered, and concentrated in vacuo to

coley; slidi(MH 6= g’-qoc(?)ude 100% of the correspondi ng 30
hydr oxyl -t hi ophene as a dark brown oil (MH = 236.0).
WO 2005/ 113534 PCT/ US2005/ 016507 63 Step D

te@groxy t hi ophene (11.16g, -46.27 mol), fromstep C

oD el S PO (B s S et
from step B above, in 230 mL of CH,Cl, at -78°C was added dropwise along the
sidewall of the flask a 1.0 M solution of boron tribromide in CH2Cl- (58 mL, 58.0 mmol)
The resulting mixture was stirred over night while temperature of the cooling bath was
increased slowly from -78°C to 10°C. H,O (150 mL) was added. The mixture was
separated. The aqueous layer was extracted with CH,Cl» (150 mL); and the
combined organic layers were washed with brine (100 mL), dried with Na,SOj,,
filtered, and concentrated in vacuo to give 11.16 g (crude, 100%) of the corresponding
hydroxyl-thiophene as a dark brown oil (MH" = 236.0).
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roomtenperature. Bromne (4.75 niL, 92.7 mmol) was
added drop wi se. After stirred 5 for 18 h, the
w@odoatlissd was decanted. The solid residue was BRI/USZDE6507
with CH2Cl2 (100 nL). Thee6drganic fractions were
conbi ned, washed wth H20 (100 nL x 2) and a 10%
Na2S208 aqueous solution (100 nL x 2). The Na2S2(3
Ste hings were acidified to pH -- 4 using a 1.0 M HCl
—@a’aeous solution, and extracted with CH2CI 2 (100 nL x
2) Hydroxy-thiopmene (Hyt8g, w6.27 mmrbl)n&dm step{eabave,hwas dissolved

284 et L, Bt SRt bl RIS T B o a

! e gp'Wadadaed aid w@eewt tirred
’°°'E¥€lf}@>é§%‘<t§‘@ EI ophengmﬂwi‘gﬂﬁg crude, - p er stirre
4e

for 1810] the Solutiorswas decanteds, The §Ohdisesj wase@dtaﬁ:tqcswtm CHxCl> (100

mL)g THeGisa G o et S Bia, SERLERARY PEETBotiEs 2 and a 10%
Na;§ !;)aquéb@s §8liﬂibhl(m00 PR k@ e T‘Ma{@ﬁm&%mgewene gleldified to pH
ter cooled to roomte erature,

~4 usmeda 1.0 MeHR raueeusaelu om,t%nctaxv?ﬁt@qgwtm(?tlzph @Ppumﬁ x2). Al
orgai 83t sl SoRTNLe e i kefie, bbA B oSy ltered. and

conééntrateliiin vavas teyleld 6@ dycradef 1 68%)ob hydroxyl-thiophene bromide as
chr omat ogr aphy, eluting with hexanes, hexanes-CH2Cl 2
adgrbrownoil. y/v). Renobval of solvents afforded 7.56 g
(50% of nethoxy-thiophene bromde as a |ight vyellow
oill (M+ = 328, Mt2 = 330). Step F 25 An oven dried
Steﬂ_:ﬁo neck round bottom flask was eqU| pped with a

codhdiomtdBlonhenp hyoRide e b Eis - A28 HiHgRl, rof Step D above,
was’ &Igscﬁbé\!ﬁ\f’n 280 %F&?édéf@rfé”d%@ddéd/\@ltﬁ pRAsesum d2rbemited32.0 g,

m xture was egassed via house vacuum refilled with

2320 mmxgjéfolloWedsb)oIQﬂQE@@haa@ (28 pdatddd miwol). nbhe resuttirg mixture was

ron SRt igh SR SBRISR S R eroPaftte, gl TR 19 s acden
the RfaRP WeRGRréditmough Re14n silica gelpad siinging titha@HCl,. The filtrate
heated at reflux for 3.5d. After cooled to.r

wast eansentrated undeeregueed pEese taa darkdramIpile Whish yas purified by

iy t T it .
resf s PTG ULV BB M aresionicn 89, 21, v
Rerhovalidf ealvents hifefledol 661y (B0%06MetREg4hiophene bromide as a hght

PCT/ US2003/ 016507@3%@) chr omat ogr aphy, eluting with
vellpw,gll (M = 3eRa M 2 (2:1, 1:1, 1:2, viv), and

CH2Cl 2. Renoval of solvents afforded 6.4 g (89% of

t hi ophene-imne as a dark yellowoil (M# = 429.1). s

SteptFfep G To a solution of thiophene imine (6.0 g, 13.9

mAn overr(r) Einrled ?wo-nec or\c/ﬁ)\d 'b%tt%%oﬂask was equipped with a magnetic

stirring bar, a condenser, a stopcock, and cooled under nitrogen. Solid palladium
acetate, rac-BINAP, and cesium carbonate were added. The solid mixture was
degassed via house vacuum, refilled with nitrogen. This process was repeated two
more times. A solution of thiophene-bromide (5.5 g, 16.8 mmol, from step E) in 100
mL of toluene was added, followed by benzophenone imine. The mixture was stirred
and heated at reflux for 3.5d. After cooled to room temperature, the mixture was
diluted with ether (150 mL), filtered through a Celite pad. The filtrate was

concentrated in vacuo to a dark brown oil, which was purified by flash column
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m. of CH2Cl2 at -78C was added dropwise a 1.0 M

solution of boron tribromde in CHRCZ2 (17.2 nm, 17.2
wor@b)1353he m xture was stirred for 4 h whil e PCT/US2005/016507

tenperature of the cooling4bath was increased to 10C.

Cool ing bath was renoved, and reaction was 10 -
continued for 45 mn. H20 (100 nL) was added. The two

ch.tomyaatogra/peuweﬁﬁti@a.grw\itre1aleﬁléﬂs<15§z hek@ngt! rcfztd‘l%& 291919:2,3/6], and

I_ga extracted wth CH2Cl 2
C movgk@mlwmtaﬁf@%ﬁé g@&Sh%d ofvthlhplbemémmnﬂ@s a dark

a was concentrated in vacuo to give a
yelggrgﬂk@ggl s%é%ﬁgwn oi | which was used next. The
aqueous layers were adjusted to pH- 6 using a
saf . NaHCO3 aqueous sol ution, and extracted with 15
St CIZ(lOOanZ). The extracts were washed with

b - . fil d th h . 5-i
Lsc.;[g% Siotiéh Ot e o ga B8 Rl 3R step 1 atave) in 100
mLt iClsat - ZBQCC\IvasfadUbd drepwiveva 1 WMSoIRHONBED @?1 n@%r mid
| f b di ssolved in 7 Qmide in
CHELR KL Lo Zrmmall-vf b mistsas arascasitest ©r doh Whils taypetature of
the éfbg@h@% lﬁ)ﬁfh {ll?_/ég iRdbhs8dtq 0B d r(PoCJihS ig'a(iiil') &fﬂ]% érppg}éapglagpgeactlon was

4 m xture was s’tlrr
contipued far 45 mjn.e ke 00 th ) wab. AdddNaTHE B R)eTs %ré”sbﬁﬁrated after

0 Th i Xt hed t'h et
10 i b0 PR v e dad at et leabrl@OEL Weeand the combined
orgasic¢xjera Were Wééﬂbdzﬁltmbriﬂta tﬂ?e p% It soltio :cgpun%entrated in

sol ution. The basic aqueous | ayers
vacygite givera darlpreddistobrewwm gil avhicowiss WSedatsse o The aqueous layers

ted a2 (100

Weré%dﬁ%}%ﬂ.%ﬁﬁﬁt ?ﬁ%’@c ¥ N/%l'éﬂgm Pﬁuﬁnsph@ondané@xn?cted with
CH mnd2

e na L) o B o Esed Wb, RAALNBRRO.. and
fllte(%igtggaqgh aO:Sninysilica gel gads Thedilingterway concenteatpd dd lytéld the first

. 82% MNH+ _ 251

a0 S (1

OAThe iHfrom dbdve Wa

28 wrésolé\lng V6, 2005/ ﬁggsgng%;u ISb shetbabfelisnt added with
sodidfiLgeotate (3 6@ Ag hargaled o amine yirociore (1,72, 247
mmél)EPRe kol Blifod ot R tEmpRH HtRS 6 hELERLAS with 2 1.0 M

i ndicated 1 n the

NaQHhagyeeus:selution rqammie)s Theeaguehisiniedre WaSturished With Bther (100
mL x 3). The combined ether extracts were re-extracted with 25 mL of the 1.0M
NaOH aqueous solution. The basic aqueous layers were combined, adjusted to pH ~
6.0 using a 3.0 M HCI aqueous solution, and extracted with CH2Cl; (100 mL x 4). The
organic extracts were washed with brine, dried by Na,SO,, and filtered through a 0.5-
in silica gel pad, rinsing with CH,Cl,. The filtrate was concentrated in vacuo to afford
2.55 g of the hydroxyl-amine product as the second batch (total 2.82 g, 82%, MH* =
251.0).

PREPARATIVE EXAMPLES 2.1 -2.5

0] (o}
Ol s StepsB toF Os 9

O\” S
S Step A S
R

MeO MeO HO NH,
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Fol  owi ng the procedures set forth in Preparative

Exanple 1, steps C through G and using the
wo boospisae- sul f onam des available in Step A abP@BPS2005/016507

hydr oxyl - thi ophene-ani nesé6fn Table 1 were prepared.

10 TABLE I Prep Hydroxy-thiophene- Yield Ex. RLR2NH

amne (MH) 2.1 MMeNH 0,S s 27%223.0 HO NH2 2.2
SteppftNH 0. s 17% ~N\ 237.0 HO NH2 2.3 BnBnNH O S s

15% Bn-N Bn 375.1 HO NH2 2.4 EtBnNH o,s 23% Et-N s

313 qllowing tie prgreguse desernibed n Ereqomaave\Exampmmﬂép B, but using

e AT LR = NI

wereQbthin2d05/ 016507 66 Step A
Di benzyl sul f onam de-t hi ophene-am ne (660 ng, 1.76
mol ), available from Preparative Exanple 2.3, was

' with 4 nL of concentrated sulfuric acid at
Ste éll?’Ir’[roeiﬂenper ature fo_r 5 h. Ice water (50 nL) was
ad Feflowirg tresprceduraséetrferthas Preparative Example 1, steps C through
G, and using the thiophene-sulfonamides available in Step A above, hydroxyl-
thiophene-amines in Table 1 were prepared.

TABLE 1

Prep Hydroxy-thiophene- Yield
Ex. R'R®NH amine (MH")
2.1 MeMeNH o\f.;.’ s 27%
TN 223.0

HO”  'NH,
2.2 MeEtNH ol s 17%
\rN' Y 4 237.0

HO"  NH,
2.3 BnBnNH ol s 15%
BN 375.1
B H;S_—ZNHZ '
2.4 EtBnNH o\\‘fs.’ S 23%
BN 313.0
Bn H;S_ZNHZ '
2.5 iPrBnNH ol s 4%
NN/ 327

Br H;;—ZNHZ

PREPARATIVE EXAMPLE 3

0
N 0
o 38~ S Step A Od__s
Bn’N \\S—/Z HaN’ \\S—Z
HO NH, HO NH,



5 adjusted to pH - 5 using a 1.0 M NaCH aqueous
solution, and extracted with ethyl acetate (200 nL Xx
WA 2005/Th3s30r gani ¢ extracts were washed with H2CPeEnUs2005/016507

brine, dried over MgSOH, fbltered, and concentrated
in vacuo to yield 237 ng of the desired sulfonam de
amne (69 % MH = 194.23, [MNH] += 178). 10

St gRgEPARATI VE EXAMPLE 3.1 - 3.2 Follow ng the procedures

forth in Preparative Exanple 3, thiophene-an nes

li @éhzymumniamlaebmbpheme:aenlpee(ﬁeﬁeng bk 76 snmgl); Awailable from

Pre ;%r g (i:l gé sors s ge g&aesd(ﬁgq@? 4 m]legﬁggrgqenérrﬂt% S%I&H_A_C) acid at room

teméglra]\‘?r @g 5)d1 3‘_% %rﬁ_ﬁ)@ ﬁﬁﬁ%{%@% dg% The, aqzlse%‘ﬂlghﬁl’)d?ure was

5 adj LBNad td-pA3Y 5Wsirtna M@ NHRI kbt Nalaeoﬂs sylutlpmxtraﬁed with ethyl

acetate ( gm&4£égﬁwg%@c,@érac \ agﬁgé %@éﬁ a'HdPlghne dried

ovegﬁgﬁz 9@5(&1 @15\97corﬁ€ntr§iéi‘9m"\/amb0tﬁlwél§ 237 mg dfthd desired
repared in &[o Preparatlve Exanpl e

sulfdnamiie amsta)(GQe% iMH38 119& WH-ERY = $98). di ne (0. 85
m., 10.4 nmol) was added followed by solid
N-chl oro-succinam de (0.94 g, 7.04 mol ). After

10 stirred for 48 hpREFARATIVE EXAMPEEB.NUBE W th
CH2Cl 2 (50 nli), washed with H2O (30 ni) _and brin

(30 .
L Following the procedures set forth in Preparativé Example 3, %léphene-ammes

listed in Table 2 below were prepared by using the precursors specified.

TABLE 2
15
Prep Hydroxy-thiophene- Yield
Ex. Precursor amine (MH™)
(prep. ex.)
3.1 O\Il S O\\(IS? S 69%
FENTY BN ) 4 223.0
Bri H;;_ZNH2 H H;S_ZNH2
(2.4)
3.2 O\Il S O\\Q S 78%
S8 S
N\ )\N' W/ 237.0
B H;S_ZNHZ H H;S_—ZNHZ
(2.5)
PREPARATIVE EXAMPLE 4
0 (o]

(o N]] [ Y]]
\\N,s ) S/ _ StepA \S_Z/ __StpB \\N,S\\S_ICI
_ Ph —
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The organic solution was dried with Na2SO4, and

evapor at ed under reduced pressure to a dark brown
wWoRI05/1W58L£h was separated by preparative TLC (BHOSDOHE16507

eluent) to afford 0.66 g 631 %9 of chloro-imne as a

dark reddish yellow oil (M* = 463.1). to Step B

Foll ow ng the procedure described in Step G of
te!ﬁp‘eparatlve Exanple 1, chloro- imne (0.61 g, 1.3

|) obtained in Step A above was converted to the
deFhiopthenkyichims {1614, &b emmaobnprepaced BuStep Bof Rreparative Example

1, Wag SJFSRINGTER BRI e NEaClaw GG 19 8BAnL 405 oy s added
follo@%lﬂoﬁ.@l1 N%morb-succmaﬁh*de (o sﬁhg T'N4NnHBI)\"'thé/EthPécber 48 h, the

hene-imne (1 avai |

m:xtﬂre)waStckalpted with GGl £50 vii.)zwaaaadpm@ uzé %38 nali)sansl bene (30 mL).

Thelcho s oubg VRS Fn I A4S08, " Pl GRt  G8t RAORLS prossure

to a MaAtbRSvA Bil 3ghith wés 88parakdd by pfépsative WLOECCHQG:IZ as®luent) to

H2O was added. The two | ayers” were separa The
afforgdy.661g; (4 1%y et chiero-nine as 2 dart tqﬁioh;’rhml@w( gtb (MH"= 463.1).
The organic | ayers were conbi ned, washed with a 10%
Na2S203 aqueous solution (40 nL x 2) and brine (40
StepB), dried 25 over Na2SO4, and concentrated in vacuo

to_a dark brown oil. This oil was

2069llawingdhe praresirgsinssiibed in Step @gﬁﬁé}ﬁﬂ?@}'ﬁ\%gxw@e 1, chioro-
Imln%gg%lﬁ, ﬁr i Wﬁtalﬁe‘a IH'S’t p. gﬁtéoyefv%o@on%rt%ﬁ% ih%ggsired

imne as a l'ow ol |
hydvixy-tBioph8A6 amibedp.3 & 2 SrddHAF285.0).95g, 1.87 nmol ),
avai l able from Step A above, was di ssol ved

PREPARATIVE EXAMPLE 4.1

\_ s ) Step A \_Ss y Br
NN A SO,
MeO N=
Ph

MeO N=
Ph
Step B
o) o
\\o\:g S Step C \\Oflé S
AN W AN W Ph
HO©  NH, MeO N=<Ph

Step A
Thiophene-imine (1.5 g, 3.5 mmol), available from Step F of Preparative

Example 1, was dissolved in 30 mL of CH.Cl,, and added with potassium carbonate
(1.2 g, 8.70 mmol) followed by drop wise addition of bromine (0.32 mL, 6.25 mmol).
After stirred for 2 d, H,O was added. The two layers were separated. The aqueous
layer was extracted with CH.Clz (50 mL x 2). The organic layers were combined,
washed with a 10% NaxS203 aqueous solution (40 mL x 2) and brine (40 mL), dried
over Na>SOj4, and concentrated in vacuo to a dark brown oil. This oil was separated
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in 15 nL of anhydrous THF, cooled in a -78C bath, and

treated with a 2.5 Msolution of n-butyl lithiumin
wheoanes3{ 1.2 nL, 3.0 nmol) drop wi se al ong t heCEUE®05/016507

wal | of the flask. After 8 mn, |odonethane (0.35

m., 5.62 mmol) was added drop wi se. Reaction was

continued for 5 h, during which tine the cooling bath

by pteparativeiR € {OH,Cly asadluent) ol givé 0.98°g (54%)wif the desired bromo-
_~.quenched by H20 (|25 +nL% and extracted with CH2Cl 2
iminesas abrighpyellom el My b7 M+ 8ct 5098r e washed wi t h

brine, dried with Na2SO4, and concentrated in vacuo

to give 0.93 g (crude, > 100% of the desired
Stepr® hyl ated imine as a dark yellow oi |l (M+ = 443.1)

Th hyl - i m [

Isf Q?é%%igﬁog?O%?g&%MqaIqr\?@ﬂgp\%zgfrc?r% §Jt)e’p R 588%,‘3\%'5 dissolved
. hyl - | ' .21 o = . .
i 1STIOXY AR TR 00173, fore el oy gayBSul 215 M soluton
of nBigplditiaiuiny i hevamase(112 N SFREMB) Trofr wise\hfeng theGside @all of the

S 0"S_S S 0SS B,S\L ..CIS Pl (-N pj V.
flasig é_?'@b 33 rginy focgreﬁﬁa@eﬁ@%% %r@?s"@‘@é)wés-%%oe%&&? se.
Reagtigtw én%éc?o;\rl{t@m%@%fof Blr\I? g%@%b&iﬁepﬁf&%ngﬁt% vwadalfowed to
wareosiswiyl R63°C. PTTE ¥R 006 MEsSgeanchesl by He@ (B5mpl),@midhextracted with
oS ] RS 4] TS BRhE bt Al 8P GRS AR e i NSO
and4@viceRtaldd iRRRIcuBAoYid 0193 derudes>dldsh ysfthe (dbsiéddmethylated
98% . 5 S B To a suspension of sodium hydride (1.4

t e K
imir@,as;aqd;arlsseﬁwmﬂdMHiﬁ%é-ﬂL of N, N=

Step C
The crude methyl-imine (0.93 g), prepared in step B above, was converted to

the methyl-hydroxyl-amine (0.21 g, 41%, MH" = 265.0) by using the procedures
described in Step G of Preparative Example 1.

PREPARATIVE EXAMPLE 5
0
o) O Ol s
Oqg s Step A O\\g s Step B N,S\\SJ
c’ \_J N\ Y (\
e S \TJ o
Step CJ
0 0 o}
88 Step E 088 Step D 058
S TH S,
P
Step F
o} 0
O\\g S O\\g s
@HO N=( QHO NH,
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di met hyl f ormam de (DVMF) was added dropw se
et hanethiol. The suspension turned to a clear
waodoatiizsed and was added to a stirred sol uti onPOf/US2005/016507

nor phol i no-sul fonam de io 64.84 g, 18.38 mmol),
avai l able from Step A above, in 15 nL of DMF. The
resulting mxture was heated at 95C for 4.5 h. Upon
efUEOUS wor k- up, the denethylated product was

SteBBt ai ned (4.07g. 89%. Step C, D, and E 15 Fol | owi ng
t hEollwwingdhegsosedureaddseribed it Epepaiative Elxamme d, Btep B, but using

rorgioe G008 ol oL o BRI o

(4.8 gn gs/t ed to the correspondi ng net hoxy- th| ophene-i m ne

f g} 69% . Step F 20 Applying the procedure used
in Step B above, nethoxy-thiophene-imne (2.75 g,
6.17 nmol) was denethylated to give the

ﬁ_ﬁagdroxyl -t hi ophene-imne (2.42 g, 92%. Step G
FO*rb%Lwaéd%r%P&ﬁﬂum\ﬁﬁﬂergb&% 95<>/J°r5<5pm Airhal in 50 mL of N,N*-

Step G dr oX hene-i m ne

dnmgihglfrxmmrnlde @MPp) Waakmw@d(ctronm%p etbaggthmlgﬂ)'h%@SpenSlon turned

o 3 S oAk RT3 NSV B g suronamae

(4. smtl;f QBCBS &l ) tdvemlabldromyStepm abovél inpifeme cfDMBD a'lfhejﬁesultmg
) = 265.0). PREPARATI VE MPLE 5
mlxturegNgsdtga@tgi gt QQ?C gp_r 464. FUgoR@augprs wes —ypggﬁdemethwated

o El B B2 0 L e e o

pyrrolidine in place of norpholine, the titled
h dr oxyl - anino-thiophene sul fonam de was obtai ned
s PREPARATIVE EXAMPLE 6 o0 Os S Step A

O E@ﬁ% gﬁg Eﬁﬁbeeﬁués'\é%@ MO B ddtativd Eﬁarﬁple1 StepsD E and F,
- 2-t'hi ophenesul onyI chloride, available from

the i@ﬁpxﬂ—thiop?rmeastﬂfonamlde (Bx@pl 46.83 omalavailabimirem Step B
abO\t/é) wg\%tc nlvértegﬁio%é )éo?reggo;x P\S rrl\Jer;t?\%xy tthlSpﬁ@Hg-an%n(% ‘Pé g, 69%).

Step F
Applying the procedure used in Step B above, methoxy-thiophene-imine (2.75

g, 6.17 mmol) was demethylated to give the hydroxyl-thiophene-imine (2.42 g, 92%).

Step G
Following the procedure described in Preparative Example 1 Step G, hydroxyl-

thiophene-imine prepared in Step F above (2.42 g, 5.65 mmol) was treated with
sodium acetate and hydroxylamine hydrochloride in methanol at room temperature to
afford the titled hydroxyl-amino-thiophene sulfonamide (1.06g, 71%, MH" = 265.0).

PREPARATIVE EXAMPLE 5.1
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sodi um O, O di et hyl phosphorotellurite,
triethyl benzyl ammoni um chl oride (cat.), and

w0 eebsirexsbane in refluxing THF, accordi ng to theCT/US2005/016507
procedures described in Symthetic Conmuni cati ons,
1990, 20, 2291-2295. 15 Step Sto F Follow ng the
procedures set forth in Preparative Exanple 1, steps C

t hFellgingGhemrbbsdurdsnawt ffiertly irePk arraﬁm Esairiplen§, except using
obtained from Step A above, coul transfornmed into

pyrreliding & place crfyaemmhnan%heéltm f@mﬁemsqmmn lophene sulfonamide
P M{E LE7 rN S Steps Ato DCGN S HO HO
was'@'ﬂﬁgﬁg ‘Hydr oxy- pyri dyl thiophene, prepared
according to I|terature precedence (Acta 25 Cheni ca
Scandi navi ca, 1992, 46 oul d be converted

to the desired pyrd = XAMP 1 | ow ng the
proc(edures set forth in P®eparat|ve Exarrpl e 1, stgps D

t hOglighsG WO 29 %All%@ 1 PCHUS2GpsBL8507 71051 s

PRE Tl E XA N &t e N'STep B SN Step’C\ -

O S K’CO2H C02W C02H N O ¢ H3CO H3CO H HO \
O MPStep FOSNOOI\FO11 SNI1O \ | N2 H2NY~no NH2

Step E\ I NO~ H2ZN2 HBCOHCOHO OO 3 O--1-0 K
Step A5 1f one were to use a simlar nethylation
Stegngcedure to that used in Preparative Exanple 1 step

Chéﬁ?eﬁ&xy}bs— 8@}66 UYf% @Kloﬁé %M%Jegﬂ“%ﬁp ﬁ?eqﬁgb S Preparative

Exaﬁgﬁé H eolBIHEOXONVERdMY o IRSHEA-3-rRefibXE-2L8uifhie Uﬁ&épﬁfﬁé conditions of
ester, available from Step A above, could be

sodikyni Q)O;,cﬂ@tmylphosphorotellunte triethylbenzylammonium chiloride (cat.), and

iodomethane in refluxing THF, according to the procedures described in Synthetic

Communications, 1990, 20, 2291-2295.

StepBto F
Following the procedures set forth in Preparative Example 1, steps C through

G, methyl-3-methoxy-2-thiophenesulfone obtained from Step A above, could be
transformed into the desired hydroxyl-amine thiophenesulfone.

PREPARATIVE EXAMPLE 7
74
Steps Ato D - \__s
> N\
HO NH,

StepAtoD
Hydroxy-pyridyl thiophene, prepared according to literature precedence (Acfa

Chemica Scandinavica, 1992, 46, 654-660), could be converted to the desired pyrdyl-
hydroxyl-amine following the procedures set forth in Preparative Example 1, steps D
through G.
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upon treatnment of a 1.0 M NaOH aqueous sol ution at

roomtenperature to afford the correspondi ng acid.
wEe@s/13536 Fol lowing a simlar procedure to theaT/US®A5/016507

in Tetra. Lett., 1999, 40, 71721-1724, the acid from

Step B above could be transfornmed into the

correspondi ng t-butyl carbamate via Curtius

rearrangenment under FREPAR@W!VE‘E‘)?A%PLE 8
di phenyi phosphoryl azi

r ef Isu,qu ngsibgdl uengd—tand t hag & - buyh al COBQ;LC 20 'ep @

If t"e“r‘t‘-"but%/tqg mat e obt yn sStep C J<
trcé)af'ed wiHbo di - tzertbutyh car énate andh,8o

sw abl e am ne base, it would be converted to

bis-tert-butyl carbamate. WO 2005/ 113534

PCT/ US2005/ 016507 72 Step E Following a simlar S‘ePD'

procedure to that used in Synthesis, 1986, 1031,

excegt usi ng the prg ucs\pfromn ep D above, onevaouI d

obt alin su, mpougg, 5 Ste ? )%

Tr eptme h, t he pr gtep E-above—wi th r%]\o

tri Brordde, and t hen trlfb poaceti c acid i nHCO )\

di chi oronet hane, the desired

hydr oxyl - am no- sul f onam de woul d be obtai ned. 10

PREPARATI VE EXAMPLE 9 OSSNp OOS-NOOSN I~0
Step A_ SL kO=gl HZNN--"-NN O Step B NNH H3CO
teQ O:--,-OH3CO O --, -OHOStep Ais If the product

Ste E of Pre aratlve Exanple 8 were treated with
3@% e 1o ype SsPiTHAE meﬁbv]latlen iPFogadure 1o hptdsedindreparative

teRy |
e gy AT S . Lo,
19960 6) 1043, thmroum eittaih fhnel dmedgneﬂmwmeﬁ@uester
described in Step C, Preparative Exanple 1. Further
treatment of the denethyl ated

Step B

The methoxy methyl ester, available from Step A above, could be hydrolyzed
upon treatment of a 1.0 M NaOH aqueous solution at room temperature to afford the
corresponding acid. .

Step C
Following a similar procedure to that used in Tetra. Lett., 1999, 40, 1721-1724,

the acid from Step B above couid be transformed into the corresponding t-butyl
carbamate via Curtius rearrangement under the conditions of diphenylphosphoryl
azide and triethylamine in refluxing toluene, and then t-butyl alcohol.

Step D
If mono-tert-butyl carbamate obtained in Step C above were treated with di-

tertbutyldicarbonate and a suitable amine base, it would be converted to bis-tert-butyl
carbamate.



10

15

20

internediate with trifluoroacetic acid in

di chl or onet hane should |l ead to the desired
whyasox3sB4 anmi ne product. WO 2005/ 113534 PCT/US2005/016507

PCT/ US2005/ 016507 73 PREPARATI VE EXAMPLE 10 NN Step

A N Step B NPN Bn Br NH2 Br NN HO N, Bn ~Bn Bn

Step C OO~ 1 NNStep EO-S N, Step DNPD N/(\

Bn H3 ~ CON .Bn HBCON Bn H3CO NBn Bn Step F

——%glszStepGNll NN ~N \/ Bh\ / HON®% HO

NHFOHBWI@ apirilar ﬁrocbﬁuMOtﬁlabuQéwtrBSynﬂBSWrIQSm 031, except

(commercially avail able) could be conv
usingdhedypanet frRMtRPd? BEARYSH QN Wkl 99@%’5&)@%"90' Sur]&)nam'de
corrhoﬁ_ﬂ ement with sodium hydride and benzyl bromde in
i methyl formam de. Step Bio Followng a simlar
procedure to that used in Acta Chem ca Scandi navi ca,
1992, 46, 654-660, except using the product from Step
StemFabove, one woul d obtain the desired
hy I (gmgq ﬁ«hﬁa
prg-ge%w‘ easﬂé%pgo I'n téte‘g r@%@g$%£m§gﬁ% and then
tnﬂwroaq:ntlc acid iy dididorpmedbane, fthe ideSired rwdaww@mlna§ulfonamlde would
thyl ated pyrazol e conpound could be prepared. WO
@5ed13534 PCT/ US2005/ 016507

PREPARATIVE EXAMPLE 9

SN 0 Q NOO 0 s-
N
\S )< 0= )< o=}
‘S\/k Ao sepa O ) Ao S'S\/lk

HN - N Step B
2 H,CO )\O /IH3CO Oél\o ___EP___,\;II\I d NH;

K Y

Step A
If the product from Step E of Preparative Example 8 were ireated with

iodoethane, potassium carbonate in refluxing acetone, the corresponding diethyl
sulfonamide could be obtained.

StepB
The product from Step A above could be demethylated following the procedure

described in Step C, Preparative Example 1. Further treatment of the demethylated
intermediate with trifluoroacetic acid in dichloromethane should lead to the desired

hydroxyl-amine product.



74 Step D Follow ng the procedure described in Step A

Preparative Exanple 1, except using the product from
weEe@s/1G5above, the desired pyrazol e sul fonyl cPCDUBZIES/016507

could be generated. 5 Ste@3E Foll ow ng the procedure

described in Step B, Preparative Exanple 1, except

usi ng the product from Step D above, pyrazole

di et hyl sul f onam de patibARRT I CEIEXARPLE 10 Step F
Fol l owi ng the procedure described in Step C,

Preparéttive Exanpl e 1, except |using the_ product from
Step above, hydFoRyl - pyrazo, @,@ul fona.ni%feﬂmﬂ,d b N\N
?e(—‘l gde ; [
al |

obt ai 15 Step G If the pr ct from Step F abov
wereBito BE2treated with 10% d"um on carbon 4 \-B"
(cat.) in ethanol under a hydrogeRnat nosphere, "Bn
hydr oxyl - am no- pyrazol e sul fonam de woul d be forned.

20 PREPARATIVE EXAMPLE 11 | ON Step AONON Step’stepC
CONStep BEtO /J HO~N MO Me NHBoc MeO NHBoc

NHBoc HOINHZ Step A Ethyl - pgrrdl e-carboxyl at e, l
plﬁﬁaﬁ%d,\@ccordiggpgo Know®= qures détsePi bed 25 N,
i N~gyRTy{eshs, 2000, 5. 673C coljl @ be hydrobyzed—to t§_e_,{“
acid in _gHoON treatment @fc B M NaOH aqueoys. s\ -Bn
sol ut¥$h. 8tep B If one were to tr&at the acid, '3 .
avai | ahl e fPdm st ep A above, wth oxalyl chloride 30

al ong '%h 2 cat al yti c amount of N, N=di net hyl f or mam de

i n di cHl'0fonet hane at room WD 2005/ 113534

PCT/ US2005/ 016507 75 tenperature, foll owed 30 m nutes

| ater by solid potassium carbogate and diethyl- am ne,

t Ne ‘&g& r\(}I di et §¢p-Gm do'\Qﬁfs‘)l coul d be obtai ned.

Bn

N, W
~ v e ~ HO  NHy
Bn
Step A

1-Methyl-4-bromo-3-aminopyrazole (commercially available) could be
converted to the corresponding N,N-dibenzylaminopyrazole upon treatement with
sodium hydride and benzyl bromide in N,N-dimethylformamide.

Step B
Following a similar procedure to that used in Acta Chemica Scandinavica,

1992, 46, 654-660, except using the product from Step A above, one would obtain the

desired hydroxyl-pyrazole compound.

Step C
Following the procedure described in Step E, Preparative Example 1, except

using the product from Step B above, the methylated pyrazole compound could be

prepared.
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Step C5 Follow ng the procedure described in Step B
Preparative Exanple 9, except using the product from
wer@ps/1Bsabove, the desired hydroxyl - am no- pyr rBCEUS2005/016507
compound woul d be prepared4 PREPARATI VE EXAMPLE 12 \
S Step AS StepBgqS 2N H2N O=C=N 10 G C dC
Step A Followng a simlar procedure to that used in
perocycl es 1995, 41, 709-720,
-chl oro- 3-ni trot hi ophene woul d be reduced to
2- chollowing theripreceduspiteseribed in StdeA, Eﬁeparadve |anasnmé1 except

F er ~a et han Ste
usit i ROt BBLLSH 6. (B8 deskeenupzols nulaipi Ehipside could be
gererate), 2- Chl oro-3-anino-thi ophene from Step A above
could be converted to the desired 20 isocyanate upon
treatnment with triphosgene in a m xture of

éhl oronet hane and saturated sodi um bi carbonat e
eous sol ution. PREPARATI VE EXAMPLE 13 JC-S ;S H2N

S—CF@II(ﬂm@the Brodddure elekeri I§’ed3rrfJ‘S’te!E:PBt Pr&phstive E&éﬁ‘i{ﬁle 1, except

Step A of Preparative Exanple 12, were 'treate
uswmftam%lﬁpfrom Stabiahoves pyiazele diethyleulfanamiideowsuldre obtained.
procedures used in Chem Pharm Bull. 1996, 44,
2042- 2050, 2-chl oro-3-thi ophene-i sot hi ocyanate mould
Stepdr obt ai ned. 30 WD 2005/ 113534 PCT/ US2005/ 016507 76

PR Il VE EXAMPLE 14 S Ste 0~.~\ S Step BO;~ S
&P@@ @rooelauge.deﬁpr@e&n@tegc Braparative Example 1, except
using the product from Step E above, hydroxyl-pyrazole sulfonamide would be
obtained.

Step G
If the product from Step F above were to be treated with 10% Palladium on

carbon (cat.) in ethanol under a hydrogen atmosphere, hydroxyl-amino-pyrazole

sulfonamide would be formed.

PREPARATIVE EXAMPLE 11
| |

0 l o] |
N_ stepa O _N N stepc . A N
Step B
ed W/ T ] = kN § { — 1
HO . N
MeO”  NHBoc Me0”  NHBoc MeO  NHBoe  — HO"

Step A
Ethyl-pyrrole-carboxylate, prepared according to known procedures described

in Synthesis, 2000, 5, 673, could be hydrolyzed to the acid in THF upon treatment of a
1.0 M NaOH aqueous solution.

Step B
If one were to treat the acid, available from Step A above, with oxaly! chloride

along with a catalytic amount of N,N-dimethylformamide in dichloromethane at room
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5 1f 2-chloro-3-am no-thi ophene, available fromStep A
of Preparative Exanple 12, were treated with

waebkiosnossed f oni ¢ aci d and subsequently with aqurCUES2005/016507
sodi um hydroxide solution7n the nmanner as descri bed
inJ. Og. Chem, 1968, 33, 1295-1296, the
correspondi ng sodi um t hi ophene sul famate woul d be

temP&ARIrRL ﬁﬁlox} 2 50 ﬁﬂnﬁebﬂaf&?%ﬁl%@ﬁ&&q% SatbbAski ghd diethyl-

rom step ove were tre phosphor ous

amipsrthadesoed diiethyl-amidarpymglebzould be, obtaimedar t o t hat

used in J. Og. Chem, 1976, 41, 4028-4029, the
desi red t hi ophenesul fanmoyl chloride woul d be obt ai ned.
Stepte PREPARATI VE EXAMPLE 15 Steps A BOo VH2NC O
C C C Followng the procedures used in
Pr Epbowingthepracptureidesseribpd in Sdepl Bs Preparative Example 9, except

s RO S8 e, SRRYBRLSE i aming pysolegompound

WouEﬁHéHﬁ;’&g}@ﬁQlGSO? 77 PREPARATIVE EXAMPLE 16 0 0 O S

Step' A'S Step B HOS ~~ H3CO Q/ H3CO/ _ 1 HO Br
H3C0 Br H3COBr Step C ~N, S Step DS S Step E OAS
C I" \ HC Br H3 P | )@\ L'é OO0 0 O0-~o
Step HI S Step G H3C N=< //
H3CO N»j:;g NH2 iEhaSt epA 5= Step B =
Met hyl - ono—3—hydroxy- 2-t herecarboxH at e (20/@S
84. Nmmlc) was HoN ( 0=C=N
' cl cl
Step A

Following a similar procedure to that used in Heterocycles 1995, 41, 709-720,
2-chloro-3-nitrothiophene would be reduced to 2-chloro-3-aminothiophene under the

conditions of FeS0,4.7H-0 in water and ethanol.

Step B
Following a similar procedure to that used in Org. Syn. Vol. 78, p. 220, 2-

Chloro-3-amino-thiophene from Step A above could be converted to the desired
isocyanate upon treatment with triphosgene in a mixture of dichloromethane and

saturated sodium bicarbonate aqueous solution.

PREPARATIVE EXAMPLE 13
HoN S=C=N
cl

Cl
If 2-chloro-3-amino thiophene, from Step A of Preparative Example 12, were

treated with thiocarbonyl dichloride, similar to the conditions and procedures used in
Chem. Pharm. Bull. 1996, 44, 2042-2050, 2-chloro-3-thiophene-isothiocyanate would

be obtained.
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di ssolved in 400 nL of acetone. Potassium carbonate
(589, 420.3 mmol) was added followed by iodonethane
W@ 4®5/m353424 nmol ). The resulting m xture was PERUSIOH016507

reflux for 4.5 h. After codbing, the m xture was
filtered through a thin Celite pad, rinsing with
nmet hyl ene chloride. The filtrate was concentrated in
vacuo to give 22.5 i
nethyl-4-bronD-3-nggﬁggygélp#;g%ggﬂg%g%%%xyIate
(crude, 80% WA= 251. QyQas dar kggeen sola®. [
Step B/‘@Sprﬁdﬂﬁ——f—ron%%;)ém 0 50, 4B
nnnlfﬂvascgissolved in mH of 15 tetrahydrofurdnh c
and added with 125 nL of a 1.0 M NaCH aqueous
solution. The mxture was stirred at roomtenperature
fér 4 d, then washed with ether (60 nL x 2),

SteRdi dified to pH - 2 using a 1.0 M HCl aqueous
SOl RIBro-SCAmiHo- RS Shdes Givaililsie §bm Step # dBPreparative Example
acidification, and collected by filtration. The solid .

12, wage trestes) wil chlorasulfgnie asid angd subseauantly with-agugeus sodium

-4:1, V[ e ' ' i -
nydigriessofish i SR TEEREP b RRbeS IO AR, Hokg, 53012051296,
the ¥@@&spdritling sbditim Yebpleane slifamateuwbblerbé\geae@ied. 13534

PCT/ US2005/ 016507 78 dried on hight vacuum vyi el ding
17.95 g of 4-brono-3-nmet hoxy-2-thi ophene carboxylic
Ste id (90% M+ =237.0). Step C5 The carboxylic acid
.26 g, 13.75 mmol ) avail able from Step B above was

t r ¢fadcrifumi thiopbenelsuifbrmate frem stepedl abovewere treatad withe

m xture wa aled.in_a one- neck round 0 ask,
phogphoTuaSaRNgdS i ferhGiberkns, SEH 8 btk org. Chem.
197&6276’64%‘28!&929}@; d@ﬁr@d&ﬁid&én@@@lf@ﬁoﬂfﬂmor?@mbIcpbe obtained.

ctushed ice, and extracted with nethylene chloride

(100 nmL x 3). The organic extracts were conbi ned,

washed to successi | 2), sat.
NaHCO3 (50 nL x 3); B H-FE #EE e organic

sol ution was dr+ W th g%%§9% and conoentsated in
vacuo to anl%%r own _oi ' was Op:éti f by
flash col un? chripmetlogr aphy(bi ot age, S 0H cofunkd
using hexanes-rf@thyl ene chloride (3:1, v/v)Chs

el uents. Renoval of solvents afforded 1.83 g of

3- brono- 4- met hoxy thi ophene (69% as a |ight yellow
oi IFollbwiry the rotedarest usackin Rreparative xample 14,steps A and B, 2,3-

. 3-bropp-4- oxyt hi n 550 I .

dictipaaNea amabe saevaBYas T oapefronsing syFgkLchioride.
chloride at -78C was added dropw se along the inside
wal | of the flask chlorosulfonic acid (0.48 nL, 7.21

nmmol ). 20 The m xture was stirred at -78C for 10 m n,
continued at roomtenperature for 1 h,
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and filtered through a 1-in silica gel pad, rinsing
with nethylene chloride. The filtrate was

w@omsanssat ed i n vacuuo to give 270 ng of PCT/US2005/016507
4- br ono- 3- net hoxy- 2-t hi ophéhe sul fonyl chloride (33%
as a light yellowoil. 25 Step E To a stirred solution

of thiophene sulfonylchloride (270 ng, 0.926 mmmol)
prepared in Step DomigyRRNTIVE EARDLERGY ! ene

chloride at roomt et hyl am ne
foll owedd by N-nethyl-tertbutylamne (0.25 nL, 2.0
MOky)eo 20 StpAt he mi, Syas_di ISt Bd v t
of nethyl chl oride, and wa with H20 30 and

bri ne. Ae dirgani c sol uti oﬁ'ﬁ%s ofi ed over Na2SONsCO  Br
filtered, and concentrated to an oily residue, whic

was puri fi ed by preparative TLC (nethyl ene chloride %§tepc
eluent) to afford 73 ng of the titled

br ono- sy Ifonam de (23% as near colorless oil. WO

2005/ -4 P QOS/ 016 Step sFepA one-neck _s
r oun amge a$§e;z
(73 aCO O 26 33 mmol , fronmyBbep g above), pall adn Br

acetate (5 ng, O. 0223 nmmol ) , b| nap (0.03212 nmmol ),
cesi um canbonate (139 ng, 0.4266 mol ), and
benzophengstffne 5 (0.06 nL, 0.358 nmol). The mixture
was evacuated via house vacuum and refilled wth
nitrogen. "A 3 nL of anhydrous tol uene was added. The

m Xt ug® was evacuated agaigp refilled with nitr g)en
and hﬁb@ t reflSR % or 2 5% fteL__}ﬂi%ff_ed, ?
te r at hyl ene c%o d 50 nL) was addel, t\
uFe€Qas N‘Q’?ered t hr olighCOa ChHi te pad, ri simg)

W|th met hyl ene "hioride. The filtrated was
concentrated in vacuo 1o to give 205 ng (crude, Mk =
443.1) of the desired imne product as a dark brown

, used in next step without purification. Step G

Th Métﬁylfkﬁ-bfdrﬂblﬁh?@ro‘iy@ﬂﬁ@pf(éi%aﬁ&axﬂétéd%g 084&33311mol was
was di ssolved in_5 of net hanol, and ad

dlssmveld i8 490uml-af @cgtane. 8&0'9?@3'”@‘ g8rePNRR (984 6121003\/3&“99 was added

ol YR TALEE, T 6o e 3 et

refluyfondtten. Wften cbbbng,ddetmmdureﬂmaiﬂ)ﬁlt&redfthmughm Wil@eltite pad,
rmsx%g?w%?n‘i%ﬁw eie cBlrisi: dEs HGa was gorosniialadiiacio o give 22.5 g
of mRhA-£BFh ?dg\gmﬂ-t%bﬁeﬁééé‘@oxﬂéiee rkdfe, WMWMZM .0) as

concentrate In“vacuo to a dark oW Oi |

a darkgreen séliced by preparative TLC (rret hyl ene chl or| de
-- methanol = 100:1, v/v) to give 34 ng (57% over two
steps, MH = 279.0) of methoxy-thiophenesul fonam de

te@@' ne as a light yellow oil, solidified on standing.
The product from Step A above (22.5g, 84.36 mmol) was dissolved in 60 mL of

Ste

tetrahydrofuran and added with 125 mL of a 1.0 M NaOH aqueous solution. The
mixture was stirred at room temperature for 4 d, then washed with ether (60 mL x 2),
acidified to pH ~ 2 using a 1.0 M HCI aqueous solution. Solids were precipitated out
after acidification, and collected by filtration. The solid was dissolved in methylene
chloride-ethyl acetate (~4:1, v/v). The organic solution was washed with H>O and
brine, dried with Na,SQ4, and concentrated in vacuo to a light yellow solid, further
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25 To a stirred suspension of sodium hydride (60% 45
nmg, 1.13 mmol) in 3 nL of anhydrous N, N

walrevsisB4 or mam de (DMF) was added dr opwi se et PEnesiomnnd16507
(0.1 m, 1.34 mmol). After810 mn, the m xture tured
into a clear solution, and 1 nL of this solution was
taken up in a syringe and added dropwi se to a stirred

i i i F i) b merimeiRoRRRidphehe carboxylic
drie PR K IY 17 oR  Prers R B o Y
acidq90%6, MEE=P87.09. 5 h. After cooling, the nixture was

poured into 20 nL of a 1.0 M NaCH aqueous sol ution.

The aqueous ni xture was washed w th nethyl ene

stel oride (30 nL x 3). The organi c washings were
-‘Eg'crrrbi ned, re-extracted with a 1.0 M NaOH aqueous

solTheicanbgxyicracid 6726 g2 d3(7A%Hmmg!) avaiakig fiesy Ster Peabove was

sl VIR HE o SRR TR R RES P B o
neckifdurRfINEEMH fidkUah@heaflll aE84 i drers W. tAfteradduléd teroom
chloride (75 nL x 3). The organic extracts were washed

tempenatunes; theemixtrewaseees jnto 200 mbef srushadige; and gxirgcted with
d . | [ Thi il . ' i . t

et g B4k oD, A ol MRl gt f Bibnec
sucddedivelyrwith HI® (50 gilnx 2) ssatuNabIC 0o dmied3), dn2iSoine (50 mL). The

and concentrated in vacyg to afford ﬁG ngl 1_000/{; M&Hkb
orgaﬂl@§gl.UOp_ncwaq1%%W-N?ﬂg§% CQNCRBHAHR U0 R Agri brown
o, 4 bl LTI Tl St 1505 agy g
hex&hed#ffethfenéezbdrigie (3300/W-ag eIu_@nN—.QRemDvalof splgpnt/s afforded 1.83
g of e domebily Biopans 1605 Hs & fight Jeilcu R = ' Ve

br onp- 3- met hoxy- 2-t hi ophene-sul fonyl chloride (190 ny,

0.65 nmol, available from Step D, Preparative exanple
StedB®) was converted to the titled tert-butyl sulfonam de

{r tosfiiad s6ioat it HmkBRSHERHENT to%t gy 2,85 mmon.
pre;(sét}gg 5% %‘? tb é}B%?\ram BOirL 9 mdthpenswihivridenat -78PCWakeadded

I sul fonam de (98 , 0.3, mol
dropwise [24eng the i@ﬁicéwau of ﬁ\@oﬂ@h@l@om@eﬁv@%@-ﬁ% ke’ 21 Mmmol).
I mpe I, . .=
el e 58Kt 302 0, Mg Kb tobpePiur or 1
and9iterdd thrdgh a 1-in silica gel pad, rinsing with methylene chloride. The filtrate
was concentrated in vacuuo to give 270 mg of 4-bromo-3-methoxy-2-thiophene
sulfonylchloride (33%) as a light yellow oil.

Step E
To a stirred solution of thiophene sulfonylchloride (270 mg, 0.926 mmol)

prepared in Step D above in 15 mL of methylene chloride at room temperature was
added triethylamine followed by N-methyl-tertbutylamine (0.25 mL, 2.094 mmol). After
20 h, the mixture was diluted with 50 mL of methylene chioride, and washed with H2O
and brine. The organic solution was dried over Na;SOy, filtered, and concentrated to
an oily residue, which was purified by preparative TLC (methylene chloride as eluent)
to afford 73 mg of the titled bromo-sulfonamide (23%) as a near colorless oil.
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Step C Followi ng the procedures described in
Preparative Exanple 6, Step F and G 25 the im ne
w@e@daciss{ 108 ng, crude, -0.25 nmol) from St epP@Ir/ERIVNF016507
was transforned to the dedbPred hydroxyl -t hi ophene
am ne (25 ng, 40% over two steps, M+ = 251.0)
PREPARATI VE EXAMPLE 16.2 0 \ 0 HN-\S Step "N IS/
S,[e%eps BB C DN 'SS-- 7p/ H3CO Br YH3CBr / HO NH 2
2005/ 113534 PCT/ US2005/ 016507 81 Step A
t eAtoridthgtk t'dsumi)benmaskommkiarg@damltmbr@nomﬁﬂnamlde (73 mg,

21l SIPE gooxsh PalleaRm BReets (5 Hig- U0243 Rinlol. binap
(0 0?5?% @(@Qﬂogéﬁﬁc%‘%oq[ﬁf@-gﬂé 10, 4'266@1?1#1‘0(!’)” @ndM¥énzophenonimine

for e was | t'ered, and the
(0.06 @hlL,D.688 animal ). \iEse mnmjwmtevanuateﬂ \ea@oyﬁeolarcu@m nd refilled

RN S R R
aga bf'é’ﬁl%Q%fgﬁ\ ngég\e anl HHtEE at Peflierfanres d Rﬁﬁ(ﬂér@bow‘d to room

vents t he eth{-tert butyl - sul fonam d ?
tempésatuney mﬁﬁybenemlmcﬁ)(ﬁoan O:M@soadﬂarbltm%mlﬁyr@ més tiltered through

a C&lrtg g2 ubgslﬂ%e\é ﬁglpn g:bfcﬁ’c‘f HeE filh ‘T’%ﬂ)\n%fé%ncéhﬁgﬁad in vacuo
to gReBbaTRY (crideé fMﬁt’ eM4s, QP@W&eMéSIWMﬁne @doduat asteedark brown oil,

ydr oxyl - am no-thi ophene (45 ng, 38% MH+H=279.1). 15
use@REReRIStepmwithostpurfication.s Step S Stems S/ Step G 9-H

O - Ph 51 HC H3COBr H3CO NPh H3CO NH2 O C
Step A 20 Foll owi ng the procedure described in

ggg__@pa{]at [ vehExaLrpI e 1oSgep F, 43-6gr ono- | »

t t . .
O MR 40 e D 2 BT el e i
mL gﬁﬁeiﬁ@gcpféﬂ@ abm%%gﬁ %cglgm SR (m%ﬁr 0.9873 mmol) followed by

hydeeing fiydsocisoeie B8 08 migol)aler miturezwas gfimaglat room
temgle?asigievfeor 6.5 h, quenched with the addition of 10 mL of a 1.0 M NaOH aqueous
solution. The aqueous mixture was extracted with methylene chloride (30 mL x 3).
The extracts were combined, washed with brine, dried by Na;S0O., and concentrated
in vacuo to a dark yellow oil, which was purified by preparative TLC (methylene
chloride — methanol = 100:1, v/v) to give 34 mg (57% over two steps, MH* = 279.0) of

methoxy-thiophenesulfonamide amine as a light yellow oil, solidified on standing.

Step H
To a stirred suspension of sodium hydride (60%, 45 mg, 1.13 mmol) in 3 mL of

anhydrous N,N*-dimethylformamide (DMF) was added dropwise ethanethiol (0.1 mL,
1.34 mmol). After 10 min, the mixture tured into a clear solution, and 1 mL of this
solution was taken up in a syringe and added dropwise to a stirred solution of
methoxy-thiophenesulfonamide amine in 1 mL of DMF. The mixture was heated up to
95°C, and continued for 3.5 h. After cooling, the mixture was poured into 20 mL of a
1.0 M NaOH aqueous solution. The aqueous mixture was washed with methylene
chloride (30 mL x 3). The organic washings were combined, re-extracted with a 1.0 M
NaOH aqueous solution (15 mL) and H20 (15 mL). The aqueous layer and aqueous
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in methanol (40 m -) and nethyl ene chloride (10 ni).

Sodi um acetate (0.92 g, 11.2 mmol) and hydroxyl am ne
whyasocisBori de (0.58 g, 8.35 mmol) were added.PE&f/U82005/016507

stirred for 3 h at roomteldperature, 30 nL of a 1.0 M

NaOH aqueous sol ution was 30 added. The m xture was

extracted with nethylene chloride (75 nL x 3). The

= i r
OXREIfo QTRDITE BRI IPRRG Wild'acf QM HOlaAdefeoB colutionand
extraoted withimiibylens chlonde (7 5urlihx 30 The airganit. eﬂdrﬁbm.lvere washed
for , VWO 20 5/1 3534 PCT/ US2005/ 016507

with GBS, LA« A Pasentessodi yiguc 18 e Vel at Jhis ol
wadi&ssol@éd%bﬂ@l écéta@e% et fw%QHSQ'\Jﬁﬂ'rSH A 9L H@ralnéiebrme (10

eous ni xtudre was w th nmethyl'ene ¢
mL) stherorganiapoluting wasgdmd (Na1SQot andmoecaatfamed iniviabuo to afford 36

o 005 M B0 MR el SidSarite i a & yolow o

steps, Mt=130.0). 5 Step C A mixture of
3-am no- 4- net hoxy- th| ophene 3.135 mol)
avai | abl e from StRRERAdR 3L 5161 or ophenyl
i socyanate (0.:74 g, 3.94 nnDI) n_30 nL of nethylene
chloegl de was sti r@Qd at roomten?,rgr atgur e @ye%rc n|
itk Thgpds Dl oot 2 it e )
fil té?‘zn, hexan% @p honl;?gh
vactim yi'el di ng HP@% the' ti%tTed ure 0
(80% MH=317.1). PREPARATIVE EXAMPLE 17 e, S00
.00 S00 .00go0,,0b s CAS Step AHN-s Step BN S
ep C, Da ~S H3CO Br H3CO Br H3CO Br HO NH2 15 Step
ol owi ng the procedure described in Preparative

ExEmlibmnbﬁthe&‘mepeﬂiJresmlbed?m Pgegaratiod 'eb(}zih'lp?ém 6$tbﬁ E, 4-

cl obut

bror{%ﬁ]%ge o e 2? %@ﬁgﬁ%gﬂi@g?&%ﬁ%ﬂ %zmtggﬁ mmol, a\¥allable from
Ste;pl')c 'Wgﬁﬁéltl}/% Lé'rxnggﬂﬁé‘ Gigf Wa%gf@%&gg (tére %I?% ﬂﬁeq 9%‘? ﬁuwfgmf%%amlde (56
mg,&&% MHir= m&dedpoa tMenhoPlrleﬂwIammeE((EZ&m €2.0 himadl) and tert-

b”tyfﬁmﬂ‘?ﬁ@ % %LV% jré“rennqg I ”’?8 ML o g%th)glgr?g c orldseg%

Ste

Step B
tert-Butyl sulfonamide (98 mg, 0.3 mmol) available from Step A above was

converted to the imine product (296 mg, crude, MH" = 429.1) by using the procedure
described in Step F of Preparative example 16

Step C
Following the procedures described in Preparative Example 6, Step F and G,

the imine product (108 mg, crude, ~0.25 mmol) from Step B above was transformed to
the desired hydroxyl-thiophene amine (25 mg, 40% over two steps, MH" = 251.0)

PREPARATIVE EXAMPLE 16.2

of o

>S Step A 5 Steps B, C, D \\ 0\\3 s
HsC HO”  "NH

of Br H3CO Br
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25 Steps C and D Follow ng the procedures used in
Preparative Exanple 1 steps F and G the bromde from
wer@ps/1Bsabove (300ng, 0.88 mmol ) was convert edP€DUB065/016507

titled hydroxyl- am no-thi 8phene (78.5 ny, 34%
MH+=263.0). 30 WD 2005/ 113534 PCT/ US2005/ 016507 83
PREPARATI VE EXAMPLE 17.1 R s (r)'gs CIS N7 P~/'
H3CO Br HO NH2 Fol |l owi ng the procedures used for the
Preparative Exanple 17, except using 5 cycl opropyl
SteprAne in Step A in place of cyclobutyl amne, the

RSB e Eseib Aoy EbiE o P aparative Bxample 16.1 Step
A (%@?hb | 059 nﬁﬁa)\mdé%r&tedwnm pbtassium Bafdriate (260 fy. 3 mmol) and

stirred solution of

iodesthape (0-4amlLro Mol imaeetonr rendigfiuxed forahbak rﬁe migture was

e 2 R B B AR R TS YRR 308 e combinea

flltréitea m&wbshlﬂsfmﬁrﬁ' doreeytraticatd plrifidd by ﬂ%%h'&%r)m chromatography

3.05 over night), .solvent was évaporated
e'Uféﬂg V'th 04370 e thylgne %hleﬂd%jn bﬁ‘)@ﬂﬁsat Removal crLsolvents afforded

th 17wy Iut| ons) to afford
e%ﬁﬂ% mb%%gpaﬁﬁde mSeg ct as a light yellow
solid (M+r = 410.07). EXAI\/PLES 20. 1-20.2 Fol Il owi ng the

Stegsﬁcéﬂam@sm descri bed in Exanpl e 20, except using the

anates identified and the
JJPZ'S? ng %qucﬁﬂléfﬂﬂ%s%'bleﬁ‘éﬂWﬁﬁal&tWﬁaﬁﬂaﬁ@plﬁrﬁnStepsF G and

SRR AITENT 10  AENIBSSS A b comere

to tmydjsxmmmﬁmphm (ﬂ&lnﬁ BBMHe27DsKgcyanat e
Product 1. Yield % 2.

PREPARATIVE EXAMPLE 16.3

S S o
\ / Step A StepB () Step C Q\NJLN/Q\
Q ;——\Z H H Cl

HsCO Br  HsCO HsCO NH, O Cl
Step A

Following the procedure described in Preparative Example 1 Step F, 3-bromo-
4-methoxy-thiophene (0.90 g, 4.66 mmol) available from Preparative Example 16,
Step C, was converted to the corresponding imine (2.4 g, crude, before purification,
MH*=294.0). |

Step B
The imine compound from Step A above (crude material, 2.4 g) was dissolved

in methanol (40 mL) and methylene chloride (10 mL). Sodium acetate (0.92 g, 11.2
mmol) and hydroxyl amine hydrochloride (0.58 g, 8.35 mmol) were added. After
stirred for 3 h at room temperature, 30 mL of a 1.0 M NaOH aqueous solution was
added. The mixture was extracted with methylene chioride (75 mL x 3). The organic
extracts were washed with brine, dried by Na,SO,, and concentrated in vacuo to an
oily residue. This residue was stirred with 20 mL of a 1.0 M HCI aqueous solution for
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3. mp. C os HoH/ 1.42% 1S\ \ NON\ , 2.420.1
OCN ° O= 20.1 3.133-135 Br NOHBr s o0 1.46% 20.2 o
WG 2005k1388N \ | 2. 342.1 N OH HH 3.71-73 OCNeO1/UK2005/016507
EXAMPLES 20. 3-20.21 5 Fol | 8 ng the procedures
descri bed in Exanple 20, except using the hydroxyl -
t hi ophene- am nes prepared and the comercially

ayashapWethi sthey (Fetienf 4 Lep idiRg 1.0
Zh'conpﬂéﬁjrids in Taﬁveﬁ% )g;él gﬁ“&ﬁgStgpggﬁﬁdﬁT&éﬁgaﬁ 1,\8 NaOH

aquepus gelutian. 1 8e aguspusanixtireovas extracteédevith metihyene Bkloride (50 mL

x 4) The Phanicedikfls, with washied With biings Higd. SheT ponégrtigted to give 3-
amifiblCmetkdry-Hiofhere gﬁ.%_ %%969"/9039% ét@ﬁs,oMl-@:%b.O')!Hz
OCN Cl OS\ \ N-N 3.8 \~-NOHci \,NOHHHOO "198

Step C
A mixture of 3-amino-4-methoxy-thiophene (405 mg, 3.135 mmol) available

from Step B above and 2,3-dichlorophenyl isocyanate (0.74 g, 3.94 mmol) in 30 mL of
methylene chloride was stirred at room temperature over night. The near colorless
precipitates were collected by filtration, washed with hexanes, and dried on high
vacuum, yielding 795 mg of the titled urea compound (80%, MH*=317.1).

PREPARATIVE EXAMPLE 17

o :
O 089 o9 o
N S N s O
S Step A b S S S S
HCO  pr lj HsCO Br H3CO Br HO NH,

Step A
Following the procedure described in Preparative Example 16, Step E, except

using cyclobutyl amine in place of N-methyl-N-tert butyl amine, the cyclobutyl-

thiophene sulfonamide was prepared.

Step B
Cyclobutyl-thiophene-sulfonamide (325 mg, 0.99 mmol), available from Step A

above, was methylated following a similar procedure used in Preparative Example
16.2 Step A to give the desired product (300 mg, 89%, MH'=342.1).

Steps Cand D
Following the procedures used in Preparative Example 1 steps F and G, the

bromide from Step B above (300mg, 0.88 mmol) was converted to the titled hydroxyl-
amino-thiophene (78.5 mg, 34%, MH=263.0).
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Following the procedures used for the Preparative Example 17, except using
5  cyclopropyl amine in Step A in place of cyclobutyl amine, the titled hydroxyl-amino-
thiophene was obtained (MH*=249.0).

EXAMPLE 20
S S 0
O (o) \
—N oH cl ~N  oH cl

10
To a stirred solution of hydroxyl-amino-thiophene-dimethylsulfonamide (50 mg,
0.225 mmol), available from Preparative Example 2.1, in 2 mL of CH.Cl, at room
temperature was added 2,3-dichlorophenylisocyanate (240 mg, 1.28 mmol). After 14
h (over night), solvent was evaporated, the oily residue was separated by preparative
15 TLC (CH2Cl; — MeOH = 30 : 1, viv, 2 elutions) to afford 67.5 mg (73%) of the urea
product as a light yellow solid (M* = 410.07).

EXAMPLES 20.1-20.2
Following the procedures described in Example 20, except using the

20 isocyanates identified and the hydroxyl-amino-thiophene-dimethylsulfonamide from
Preparative Example 2.1, the urea-type of products in Table 3 below were obtained.
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EXAMPLES 20.3-20.21
5 Following the procedures described in Example 20, except using the hydroxyl-
thiophene-amines prepared and the commercially available isocyantes identified, the

urea-type of compounds in Table 4 below were prepared.
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TABLE 4
Ex. No. Amine Isocyanate Product 3 . Yield
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\j“ OH ci \/) OH cl
(1)
Cl Cl 1.96%
20.4 o /@\ N 2.474.0
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solution of boron tribromde in nethylene chloride
(0.05 m-) was added. The m xture 5 was stirred at 0C

wo 0005453584 N and continued at roomtenperat ure POT/USBI05/016507
m n, and quenched with wat2r. The aqueous m xture was
extracted with nethylene chloride, the extracts were
washed with brine, dried by Na2SO4, and concentrat ed
in vacuuo to give an oily residue, which was purified

Dy preparative TCC TP af fordthg titied product (%4

20 (95 % dH+=424). 10 ES [21.1-24. 14 Fgllo 1.7.6%
t he procQ' §. descr| bed i anpl }32 xcept u 2.382.1
the |am neé Y ndi cat eg N 19, H rr spo{l{1d| 3.171
ured conpoygds Were synt hesnzed. TABM—E 1. Yield % (decomp)
Ex. [No. R1 H Produtt 2. I\/I-I-I-.WO:S\‘N~NICI

—+ 2% 2t Nt H=—0 Tt —2-438—3F+—S O N—+HY—1+¢€

1.5% 21.2 O=S H~H off cl 2.452 s | 0 21.3 NH GC=S

\ N~"Ncl 1. 5% N OH H HEXAMRLE52.1 SO 04 1 N--UN
;) G 1. 9.4% 21.4 2. 438°1 NH. NO—IHHCIV\D

2005/ 183534 BCT/ 05/ 01654dhA 89 O 11 R1F5)(N o:@
HRH Cl cl —2—479~ =
%y oy OC|S N TNN cl

OH Ci
O\ Ci
Step B
o} S o Step C o} P 0
W \ )L W \ JL
O=5"X" "N N ca " o="%Y NN Cl
—N OH —N 0, Ci

2-H-thiophene-urea (85 mg, 0.27 mmol), available from Step C of Preparative
Example 16.3, was partially dissolved in methylene chloride (4 mL) and added
dropwise to a stirred solution of chlorosulfonic acid (0.09 mL, 1.35 mmol) in 4 mL of
methylene chloride at room temperaturé. After 10 min, the mixture was poured into
crushed ice and extracted with ethyl acetate several times. The extracts were washed
with water and brine, dried with sodium sulfate, and concentrated to give the
carresponding thiophene sulfonyl chloride as a greenish oil (45 mg) used in next step
directly.

Step B
A mixture of thiophene sulfonyl chloride (from Step A above), N-methyl-N-ethyl

amine (0.05 mL), and triethyl amine (0.16 mL) in 3 mL of methylene chloride was
stirred at room temperature over night. Upon aqueous work up, an oily material was
obtained, which was purified by preparative TLC to give the desired product (6 mg,
5% over two steps, MH=437.0).
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CH

021.6 OSi NNC 1. 7% C-HNL OH Hci 2. 466
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200448
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6
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O 9.3% 21.10 N oSN~ NOC 2. 422.1 HNA CH
Ste s ""T*~ 21.11 HNHOS\ , HNNC 1. 10% HN
2. 468.1 OH OH WO 2005/ 113534
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G, 1. 3.3% . . .
was dissolved 3mo?_ mﬂf‘ ogﬂmeﬁlhglegle c%ﬂoréilcsse8 ar11d c%'leg_fn anice bath. A1.0M
solution of boron tribromide in methylene chloride (0.05 mL) was added. The mixture

W

Q 53
6- HN
N-UL1 C
SOl 1.

p

cl

was stirred at 0°C for 15 min and continued at room temperature for 30 min, and
quenched with water. The aqueous mixture was extracted with methylene chloride,
the extracts were washed with brine, dried by Na,SO4, and concentrated in vacuuo to
give an oily residue, which was purified by preparative TLC to afford the titled product
(4 mg, 95 %, MH'=424),

EXAMPLES 21.1-21.14
Following the procedures described in Example 21, except using the amines

indicated in Table 5, the corresponding urea compounds were synthesized.

TABLE 5
1. Yield %
Ex. No. R'R®>NH Product 2. MH*
S o]
QL N\ T
H =S/Q\N N a 112%
21.1 N H o H 2. 438

Syt of‘é/@\NiN/Q\C, 1.5%
212 K/\ /‘\‘)I OH H H Ci 2. 452
S 0
QLN
21.3 Sy °=$/Q\HJLQ a |1 5%
' :} OH cl 2. 452.1
S o}
o
21.4 o=‘;e,/Q\NJLN/©\C, 1. 9.4%
' ~yH N oon TR 2. 438.1
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,.? HN OH
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W@@3#1133H H cl 2. 396.1 OH Cl EXAMPLE 22 | ~BCHUSI063016507
NH2 + S=C=NCl OlY ~H1- B\ \NOHc! NC OHC 5
A m xture of thiophene-am ne (50 ng, 0.212 mmol),
avail able from Preparative Exanple 2.2, and
2, 8- di chf orjophenyT - TSSOt OCyangte—{-90—g; 044 U%
inj|2 of | CH2 was [stirfed aly rogm tenpprature for
2 d. 4he nixtur s difl ut @ W 3¢y L.y, 10%
wagshed w th agsa rat ed @gueous sofut i onj, 2HA70
al.0o N HC gueous sql utidn, and brine. The aorganic
sol ution was dried by Nagdoﬁl, concentrated 1o tjo an
oi resi due, and purifii by preparative TLC ({CH2CI 2
- MeOH = 3p:1, VIV, 2 [etutiong) tegi ve—10-3 g (11
%( of_ the HesitedHprodyct a§ \y ght yeI soljid (MHO
| 423.8 mpd1lp -115]0 .O:E&;XL\E}?‘?% 36 11.-1%
A-[NH? + O=[C=N -N=' N g;‘? H 8115 C Cl O 2. 466
2005/ 113534 PCT/ US2005/4 0 ol Foll owi ng the
priocedur es, descri bed i h Exanpl e 20, except usipg the
amnes (A-NH2) identified, the urea-type products in
Tabl e 6 bgiowmay be—optatned—TABLE 6
H o\ 9
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" N on Ho g 2. 466
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A OH Cl
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5 Ex. No. A-NH2 Prep. Ex.) Product O s O 30.2 oos s
(6) 0; HH\ ¢l \ / OHcl HONH 30.3 (7) NONC N
wWoRbosI1H58 HO NH2 0 SN O 0 O= 30.4 G S cl  BT/083005/016507
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(10) O~ ¢c N Own ::;)"A NHNHN\I2N' ,NOH C HO
NH2 O 30.7 \-N\N (11) O NONJ \, N HH O / HO NH2
OH C—EXAMPLES 30. 8309 and 30.11 - 30 20 _A- NH2
+ Q=C=Nq $§ AN -N-j S o M\ 9
ﬁ 21.12 H\Nhtr 0=5"X N—Ln o | 1-3.3%
OH )
T
S o}
Q \
21.13 ot o=,‘s’Q\N’U\N o |1 3%
Z\ N by TP 2. 482.1
OH '\
%
21.14 N\ S o
NH
ojg/Q\NJ\NQ 1. 2.5%
Ol o, H o H < | 2. 396.1
\ | OH Cl
EXAMPLE 22
8 S
0] 0O S
o:"‘s/Q\NHg +S=C=N,©C! O="‘S/\Q\HJLE/QC'
\/’Y OH G \/T OH cl

A mixture of thiophene-amine (50 mg, 0.212 mmol), available from Preparative
Example 2.2, and 2,3-dichlorophenyl-isothiocyanate (90 mg, 0.441 mmol) in 2 mL of
CH:Cl, was stirred at room temperature for 2 d. The mixture was diluted with CH,Cl,
(30 mL), washed with a saturated NaHCOQOj3; aqueous solution, H,0, a 1.0 N HC)
aqueous solution, and brine. The organic solution was dried by Na,SO,, concentrated
to an oily residue, and purified by preparative TLC (CH2Cl, — MeOH = 30:1, v/iv, 2
elutions) to give 10.3 mg (11%) of the desired product as a light yellow solid (MH* =
442.1, m.p.112-115 °C).

EXAMPLES 30.2 — 30.7

(8]
A—NH, + 0=C=NQ —_— A\NJLN/@
Cl H H Cl

Cl Cl
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from Preparative Exanple 14 would lead to the
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products listed in Table 8 bel ow. WO 2005/113534

PCT/ US2005/ 016507 94 TABLE 8 A-NH2 Product Ex. No.
wee@s/118B34 s 00 31.1 0,S s (2.1) ONS\ \ H HCI/USN0$/016507
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es s (16) oONS Nes HS \ f OHO HONH2 31.4 s s
(17.1)00\\s~\N~H\o NS~-N\ OHd_ HONH s S
00 31.50rs(51)ONS\ Hs-Ns 7\ 1 CHOHO
HO NkB 18 § 090 31,6 0,S s (@) ONS . Q) HsO H2
12/ CH d jé@ ® 0=5— m/u*ﬁ\s
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3016 | ¢} s YN g N,u\N/Q(\s
N\ / =N H H
HO  NH, o
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NN\ ~ON N ” ‘r:ll S
HO  NH, M OH cl
30.20 Q4 (11) o W N
\"‘N \ /) ~N N H/U\H/@S
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EXAMPLES 31.1 —31.12

‘\é /QS A Q\S,/O /QS
A-NH + - ~N-S~N
2 Cl h N
Cl Cl

Following a similar procedure to that used in Bioorg. Med. Chem. Lett., 2000,

10, 265-268, the coupling of amines A-NH; identified and thiophene-sulfamoyl
chloride from Preparative Example 14 would lead to the formation of the sulfamide

products listed in Table 8 below.
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ammpes A- -
No. | (Prep: Ex)
0, S Q\/,o —
311 o@ s @1 o=‘,\s \\ N’S‘N/QS
‘ / OH Cl
HO  NHp
0, S Q\/,O -
31.2 o\\g S (2.2) o:}\s \\ H’S‘N/QS
—N’ \\5_1 B ™ cl
= HO  NH;

Q 2 Q\/P -
31.3 ol s (16) o3~ I S8
S ° —N HoH

OH Ci
HO NH;
S 00 =
A 2 Y
314 o\\g (17.1) o:}s \\ N)s\u S
N \‘gl "] oH cl
d HO  NH A

Q 8 O\ /,o -
31.5 0\9 s (56.1) O"’\,\S'Q\N’\S“ u/gs
nEw f
31.6 od s ®) _S}N:‘S’LN,Q
HQN’ \\‘S_z H2N

HO  NH2
Q S 0u9 S
31.7 o s (©) 0=/\5 N ) ﬁ)S\N’QS
7~ N\ OH ¢l
HO  NH2




NH2 identified, thiourea-products listed in Table 9
bel ow nay be prepared. WO 2005/113534

wWEIDSWERRON5/ 016507 96 TABLE 9 Ex. A-NH2 Pr oduBCT/UBI®N5/016507
(Prep. Ex.) 32.1 0, s (2.1p5S0s s -NS\ / o6\
NJNIT O N/ HHHONH2 OHC 32.2 0,0s (16) 0 s SN
S/ ONHRHI G 7 HONH2 Hd 32.3 0,s s sl s ~I N
DNS\ HRHC d HONH2 OHCl 32.4 0,0 s (5.1) o s s

S- /[T ON OHd 32.50, s (3)
o~ H2N Cls—32. %00,
(6) 530@3- 0- ) S
(7) s s N )
S-N H2N S \ H2005/ 113534
PCT// US2005
31.9 \ \ O\\,P —_—
N’S‘N’@
H H
OH cl
31.10 N ©) QSN QP <
Nt N A
- HO  NHy = OH cl
31.11 o\\g hIL (10) a \N_I:l ap ~
N\ LN Q;F N ”’3\”/Qs
— 1 NH _} oH Ci
31.12 Q| (11) Q M oo S~
NN N LN N ”'&ﬁ@
P HG  NHp 1 OH Ci

EXAMPLES 32.1 — 32.11

S
Ayl
A—NH» + S=C= /Q\CI I-I:ll HQ\CI

Cl Cl

Following the procedure set forth in Example 22, except using the amines A-
NH, identified, thiourea-products listed in Table 9 below may be prepared.



32.9 0"1 s, (9) (r) s-Ns 1-zKDNSNOSNNO ~--N
HHJ HONH2 OHC 32.10 o N(10) pp NNSi ~NS NS
WO 2085(1CG534 HO NH2 -/ OH C 32.11 0 N (11) O N BCT/US200865/016507
\'\ HHCO HO NH2 -~ OH CW6 EXAMPLE 33 CN S N S p0 ~

\NONC i | HH\ O H--N OHcl 1 OHOA 5

Di chl oroani I i no-thi ourea conpound, avail able from
Exanple 32.1, may be directlyggpgegted to the
correspondi ng cyanoguani di ne by treatnent with Lead
cyanani de (PbNCN) in refl uxi ng acetonitril e- DVF

SOl t T \ OO |vcd \,n\., L‘Ct{ - ’)OOO 1”

265- %’g; J E@Zem 1977, 20 901). 0'S

33. 13933 |

33, |cyanoguani d| ne conpounds lig$ted in Tabel 10 beI ow

may [[82.pr epar e@L., r their (2)1)re>pormi| n hi mg;rea
preqursors V\q\l 113534 PCT/ UB2 004 /’%
10 EBx. Thipure . Ex.) Pro:luct/N

(21)] CN N5\ \PHRHINHQI o~S. S|1.

32.2 ol s (16) Q s s
32 30 1
R NN Y O

32.3 ol s (17.1) o § s
O o:‘é—Q\ g
dN HM - Y NN ¢
32.4 o s (5.1) o $ S
oS LYy WY e

32,5 Q
osd__s @) oLV |
HoN \\S_Z o N NN cl
(o)

HO  NH, H cl
32.6 O\\(lSl) s (6) o 5 \ S
HO  NH, OH cl
32.7 7 (7N S )
HO  NH, OH Cl

32.8 ol (8) o SN s
< S. \
s N =5~ ANy
N\ HoN NN cl
OH
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-/ OHO -N"' HHO HOHO 33.20s s (32.2) CN
I OS\ N OAS ~-N\ HI-Cl HHI d / OHC NHHOO™
W@R0053835340 s s (32.3) cNO S \\ NINI C O SRCNUSNODH6507
HHC ONSH-H\ | C OH CM7 33.4 0SS (32.4) ONN
HRH "I C OAS S\ &C OHCO NI HHCO v odd 33.50
SS(32.5)CNO~SIOSN NHN\ HH\ C O=S OH
C NV VYHHTO OHd 33°6J0 s S (32.6) ON O\
NJI Cl Qs N O4H HCI \ HH -0 sG O g 33
o (29 ot Bl s n N e | ek @k NG
a | OHC V\D 05 34 PCT/ US2005/016507 N9 ¥3.870
S-N s (32. 8) HO — OH cl
32.10 ol | (10) o N-N S
S~ =X
NI \g_ﬁ&\g\NLNQm
/l N H H
HO  NH; — OH Cl
\
32.11 Q) (11) o My %
ey \_'\?__Q\hl/“\ﬁ cl
) HO  NH, —1 OH cl
EXAMPLE 33
CN
s s o 7y N
O\'O _ Q]
\?u\}”iﬁ@m .\\,'S/Q\ﬁiﬁ .
~N on ¢ 1 oM ¢

Dichloroanilino-thiourea compound, available from Example 32.1, may be

directly converted to the corresponding cyanoguanidine by treatment with Lead
cyanamide (PbNCN) in refluxing acetonitrile-DMF solution (See: Bioorg. Med. Chem.
Lett., 2000, 10, 265-268; J. Med. Chem., 1977, 20, 901).

EXAMPLE 33.1 — 33.11
Following the procedure used in Example 33, cyanoguanidine compounds

listed in Tabel 10 below may be prepared from their corresponding thiourea

precursors.



(OIS

oH d

NNONS HHC O4S\ L NDNV I C OHd H2NIHH
33.9 0 SSNs (32.9) CNS\ , Njj NI d 0 SN
WONR20065/11F534~ NHH OS\ NINOHC \ NC J OPEI/ESION5/016507

33.10 p NN S (32.10) ONMCNDNS\ \ HRHC o s \

NON \
NCNNV\ N NC NUNI
The conpounds of the presemtagpEepti on are useful

t he
and

& oHdad \'"NHH J OHd 338

cl

treatnent of CXC- chendKine nedi
di seases. This utility is manife

11 ONs (32.11) p

.-~ HO HHOMHC

in
ated conditions
sted in their

BTty St o nhibit—tt=8 gnt—Raa—¢herpki-re——=as
Jr(r'onst rszé’E’%@g the foll O&FFFQP';E?\(\:% tno assays.lj‘rOdUCt
i i VIS CXCR1 SPA _Assav_For each well
of a 96 well plate, a reaction m xtufe of 2.2 pug
h&XER1- CHQ rex® es menmbr(@mes | (Bi osi gnal ) &Nd
100pg/|wePFs Q ((Aner sham) i ulNwas
pr epaf e%—_}'n CXCRIH as8ay lbuffer (25 mM NF8p cl
2 mM CaTr2, 1-hM Myd 2, 425 nM Nadl, [0 % BSA) H H [
(Sigma). A 0.5 nMstock of Iligand, |[1251]-1L-8 (NEN)
was prfepared 1n the CXCRL assay buffer. 10X stock
dtions pf gest cgnpouynds wer epared in 10% OHBO
(S gma). abfive | sol ons v@rzg)ajdedot 0 $-,96- wel |
assay p)(?a(r\é (Per kNnENerY " a$! f ol | ows 2@)=‘/§1—@§tﬂ%
conpolind ér DNMBO, 160 , u® of reacti on@ﬂ@tur , Z%leof cl
li gangl stock (Final [Ligand] = 0.05 hM ./ TheOHssay Cl
ptates—were—shaken—+e+—b5—mnutes—onplate WO
%%Oﬁ/ 113534 PCT/ US2005/ Q016507 100 shaker, then
iHetibat e@ ‘?\2 hpur @ ore ((ﬁa"{% I wer & detergﬁne
in M :r%@ta\ N"N cl o3 V0
A OH cl —N Y NN Ci
A OH Cl
33.4 Q S S 324 CN
o3—{ N I Y
N oY NN cl o=‘>sJ\>\ L
[:) OH cl N Y NN c
[:) OH cl
33.5 o S S 32.5 CN
o0 1, LI e N
/ ! )Y \
HaN H H O—IS‘\Q\N N cl
OH cl HoN H H
OH cl
33.6 o S S 32.6 CN
=5 N L (32.6) o 8 N
/7 N INI }Nl Ci 0% \
OH cl Y NN ci
OH Cl
33.7 S S (32.7 CN
N NJLN/Q\ ) s
=N H H cl I A~y
OH cl =N H B Cl
OH cl
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15

Trilux counter (PerkinElnmer). %Inhibition of Total
bi ndi ng-NSB (250 nM1L-8) was determ ned for |C50

wQ adogasis3For the CXCRL assay, the conmpounds of PERERIN®S16507
20, 20.1, 20.3, 20.4, 20.5% 5 20.6, 20.7, 20.8, 20.9,
20.10, 20.11, 20.12, 20.13, 20.14, 20.15, 20.16,
20.17, 20.18, 20.19, 20.20, 20.21, 21, 21.1, 21.2,
21.3, 21.4, 21.5, 21.6, 21.7, 21.8, 21.9, 2 1.10,

21.11, 21.12, 21.13, 21 14, and 22 h%d a K of wthin

t3&8r 4nge, ofs—§ 6523 29 M (Bog)the CXCRL assa N
t he ccrrpe‘srﬁisgel glo 3, 20. 1 zrg 187N 20. /Q
20. 15,/ H2. 16 2d§|118,H 200 197 21.5, 21,
and 21.14 haf"a K; of Wthin the 1o ruﬂg OH6521

to 1.92 M The conpound of Exan'pl e 2) 14 ha K, of ©

07652 —CXCRZ2—SPA I-\bbay For—each—wnel of—a OR wel-

el e el 2l oot ot i

gr\g_ / W
WGA- SPA hgadsy Al 160 pl Nasogge a
CXCR2 |assAy bufhif er ( HEPES, pH 7 4

1 mM MC12). A 1 nM stock of I|igand, 1] bk- 8
(NEN) | was prepared in the CXCR2 asb buffer. 10
stock|sotutTons—of —test——conpounds—wefre p'r’ epared—n

m Si gma)\ The above sol uti %Wre added to a .
- I aQ\sa *pll ates 20 rkin pr rm,\p_g‘) asN
foll ops; © g or DIVBQ JL

r eact n mxéHreH 20 pll of 1igand ste\jN?Fr aI N~ N cl
[ Li gawd]_j nM . The assay pl at es shaken for ¢

5 mnutes on a pI ate shaker, then in ed for 12

hour s| bef ore cpmwelt—were deternmned—n—M-ecrobeta

'ggq 4K counter (Per k| nEl mer) . rré&efﬂz the CXCR2 asgqy.,

the orrp nd . 1y—20. 37
20. 4, , ; 0-§, 20.9, 20 1 O\llJL
20.12 O "14 HZO &5 20. 16, Cl

20. 19 o 21, 21,721.1, 21.2, 2r/B 2QH4 21 5, C
21. 6, 21.7, 21 8, 21. 9, 21. 10 21. 11 21.12, 21. 13,
Z1. 14 and 22 had a K of wthirm the range—of—5rnMto

14800 nM 30 For the CXCR2 assay, the conpounds of

Ex dilngl caamfowamys esthe(regéntlinv@ttich are?2@seful iaGhé SrealPehof CXC-
20.19, 20.21, 21,

i i B om0k i i n v sy
b s ottt iy b i o

assay the conpounds of Exanpl es Exanples 20.16, 21.1,
Bi Asshyg: and 21.14, had a K; of within the

cX fss nNMto 1 OnM s For the CXCR2 assay, the
——é@ﬂ%&ﬁé—@ﬂaaml e 20.16 had a K1 of 6 nM

For each well of a 96 well plate, a reaction mixture of 2.2 yug hCXCR1-CHO
overexpressing membranes (Biosignal) and 100 yg/well WGA-SPA beads
(Amersham) in 160 ul was prepared in CXCR1 assay buffer (25 mM HEPES, pH 7.8,
2 mM CaClz, 1mM MgCl,, 125 mM NaCl, 0.1% BSA) (Sigma). A 0.5 nM stock of
ligand, [125]]-IL-8 (NEN) was prepared in the CXCR1 assay buffer. 10X stock
solutions of test compounds were prepared in 10% DMSO (Sigma). The above
solutions were added to a 96-well assay plate (PerkinElmer) as follows: 20 ul test
compound or DMSO, 160 ul of reaction mixture, 20 ul of ligand stock
(Final [Ligand] = 0.05 nM). The assay plates were shaken for 5 minutes on plate
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Cal ci um Fl uorescence Assay (FLIPR) HEK 293 cells

stably transfected with hCXCR2 and Gai;/q could be
w@b@sawsat 10,000 cells per well in a Poly-D RgFUR®05/016507

Bl ack/ Cl ear plate (Becton DBiocki nson) and i o could be

i ncubated 48 hours at 5% C02, 37C. The cultures could

then be incubated with 4 nMfluo-4, AM (Mol ecul ar
shéké?bﬂfé)w inouttdted forqd 'h@uEﬁJBéﬁfre Qﬂamlwgﬁﬁler@%@%ﬁfhme@@n flicrobeta

20 mM _HEPES ( Cel I/q nM Probenicid (S

TrercoyntftrdPerhmElm@rm { ﬂ@yb&l@uquTbﬁade@g-MSBr(ZﬁﬁgM IL-8) was

det%mﬁdhgoﬁ%s\)%@s & My, 20 nmM HEPES, Probenicid (2.5

% %es. "t hen 100, 1/ wel | wash buffer coul d be
addEdr th&CE@R1nassawwmtompouﬁamE&émp}@de 2@1 :203,204,205,

ared as 4X stocks in ma) and
208,88, 508 2006 20.86. 01020 35 RBi 13, AOSHOG. 45, JoM 52017, 20.18,
d |
201972020750 29'1, 281, P 2182840 T B TPV BLETD) 21.10,

‘cohcentta

21.0112%1BSA1 A% 2d 014, @nuamﬁdcdz Kq;ft\muﬁ the PRI 6IE 6% ﬁ“‘” to >29 uM.
in second_ addition &ate [ture plate and bot
addr@hthe EXaRdsassan Q%ﬁp@@ngﬂi et Edamplesh20.8, POR 1, 20.13, 20.14,

20,2078, 2SR S 57201090 D1 Bpga or i o

ranbegﬁ@oﬁ523pmbl1/92w NI of conpound sol uti ons or DMSO
solution could be added to respective wells and

c hahiecompetind iofi iemple 29ckhbad md&nfile652yM t he FLI PR
for 1 mnute. After a 3 mnute incubation within the
instrunent, 50 N1 of 25 l|igand could then be added and
the change in cal ciumfluorescence neasured by the

CXERPPSPASsaynment for | mnute. The area under each
sti | ation curve could be deternm ned and val ues

codT aachyaifiot @ 9§avell piate aseadtien mikiwe afy?.2 peCXEGR2-CHO

ove SRS L e (BigkIcRRnd 267 o GATRR et

(Amerehamin w@mbwad$reWeﬂGﬁKZX¢RQSébWBd@?QQ5/nWQ59FSES pH 7.4,

2 i T A B St 1 SN e ot
the @@@%@B@ay pakfbe (10Rsté8R sbiftiohs %‘f?é pr ol erﬂ% \Dgfégérepared in

he standard protocol used
DMSQ (Sjgma) 5The abaversadutions wers added tdwa G6-Well assay plate

o T Bl B ol G T oo
mixtes, 20 ?r 6f Iig@?ﬂ' ﬁécMFnHaﬂ@Fﬁ?}érﬁﬂ'*@HﬁM‘WT@m% plates es were shaken

Probes) for Lab s done‘in co
for @m'nutg%mplate sbaker, thers mubataqof@u A& hours m{m’el apm/well were

s S A R b T S 1%

well plate. Wthin

For the CXCR2 assay, the compounds of Examples Examples 20, 20.1, 20.3,
20.4, 20.5, 20.6, 20.7, 20.8, 20.9, 20.10, 20.11, 20.12, 20.13, 20.14, 20.15, 20.16,
20.17,20.18, 20.19, 20.20, 20.21, 21, 21.1, 21.2, 21.3, 21.4, 21.5, 21.6, 21.7, 21.8,
21.9, 21.10, 21.11, 21.12, 21.13, 21.14, and 22 had a K; of within the range of 5 nM to
14800 nM.

For the CXCR2 assay, the compounds of Examples Examples 20, 20.1, 20.3,
20.7,20.10, 20.12, 20.15, 20.16, 20.17, 20.18, 20.19, 20.21, 21, 21.1, 21.2, 21.3,
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the well is IL-8 at a concentration of 0.25nMin
mnimal nmedia. Cells are washed and resuspended in
woreseds3sredi a and pl aced inside the insert atP@EI/US2005/016507
concentration of 50,000 c&llls per insert. 5. Plate is
i ncubated for 2hrs and inserts are renoved and pl aced
inanew 15 24 well. Fluorescence is detected at
21 @ IRt 106)2463, 2Meandg. 1@11291812)%5%3@ anll22 kYd atr@@fwuwn the range of
Assays A cytotOX|C|ty assay for CXCR2 conpounds coul
S i tq ﬁﬂthed on 293- CXCR2 cells. Concentrations of

conEaHEPRE obeal, B3l BBk 8Pt Bl parte. 21.1
21.4ypt memewahd@m A Hadl HKPeF Mhﬁmi\e r@ﬁgé B t8SIDRNAE-

The_prot ocol__coul d be as fol 3-CXCR2 cells
coufer the GXeGRZassay; ﬁh@ﬁm@puad@frﬁa@ﬁmplamo@w bad 50§0f 6 NM.

cells per well in conplete nedia. 2. Dilutions of
conmpound coul d be nade in mniml nedia w 0.1 % BSA.

Calﬁﬁjrﬁ:(ﬁmbreseellmiAasaw(HLde poured of f and the
di | co und coul d be added. Pl ates are
i ncHEK%%B glis atng jtrapsieaigdyith hENGR2 apd) Godlg coslisbbe plated at

R
10300 S5 iy 9 e BB, BB o) anc
comﬁgbbegnctﬂmt@dﬂﬁ gy us abh&Ya QL 3(160 Situltures coslkivikh be incubated

wiof 30 L R BB HES) s EadBE S sems, Hess

Cali rmgl 20ANEHEPES (meugfroﬁ@% nﬂﬂtﬁr@beh%nopgéigmve&/)\{f%@g h%&r. The

days viable cell col oni'es coul

cultyres eewd her wagtredwithovssh bes(HESS usmaow My620 MMUGBPES,

e o RSO0 A S o oo

detlmurinmmubmlﬁmmﬁﬁp@md@é@jld afee@repéred:ﬁgn%tacks in 0.4% DMSO
concentration. While the present invention has been

(Sigraa).an @@Shrbttﬁ%a@ﬁicqq%bﬁn&dﬁieﬂﬁ@dhenrée@eqﬁiuedve’rbnnéhe first

h { { d
el S04 S0 O AR Eonp A e red i
wasbr blifferry 0si€IBSA antvould be abidedtodheipréspontive Wls in second

dlfll ations and variations are intended to fall
WMAHR'A®-he spirit and scope of the present invention.

m@“@ﬁ%ﬁ%ﬁéﬁ,‘&ﬁ%&éﬁ%ﬂﬁ PR Souid iion Bpiblaced fifip FLIPR

imaging system to determine change in calmum fluorescence upon addition of

compound and then ligand. Briefly, 50 ul of compound solutions or DMSO solution
could be added to respective wells and change in calcium fluorescence measured by
the FLIPR for 1 minute. After a 3 minute incubation within the instrument, 50 ul of
ligand could then be added and the change in calcium fluorescence measured by the
FLIPR instrument for | minute. The area under each stimulation curve could be
determined and values could be used to determine % Stimulation by compound
(agonist) and % Inhibition of Total Calcium response to ligand (0.3 nM IL-8 or GRO-a)
for 1C50 values of the test compounds.
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5 R2 H (1~ H and the pharnaceutically acceptable salts

and sol vates thereof, wherein: Y is selected fromthe
wW@e@an1356nsi sting of. unsubstituted phenyl, subGT/US20®06507

phenyl , unsubstituted pyri#i2nyl, substituted

pyridinyl, unsubstituted pyrazinyl, 1o substituted

pyrazinyl, unsubstituted pyrimdinyl substituted

SNsaH ed thiophene-yl, substi | t ut ed
Che th ! (HS% f gXéNtted thiazol yl, substlt

t hlbadtémbtamsmaws|setupedsm|eru9|rblols lmggftst(ﬁalg@n) for 293-CXCR2
fura bstituted. i sSoxazol

colls (YRR Pols Erpbiesnnaanad 5P 2L, Bl PRy protocol used at

é@fﬁx oligitsubstituted naphthyl, substituted
pre aso%y unsubstituted indolyl, substituted i ndol7\6IC,

u nst u bst |lmsarésjatﬁsc¢ﬁed wvithi @mmemv (2ugsil) fontehys at 3

b bst

CBLE) TR A oh i o B AU o iy premia,
SU%St It l@éﬂ% &éllaséleawth 1eMbsicdin tAN (MotecutduProbeis) for 2 hrs.
substitut ed benzof uranﬁ substitut ed

Labbhlg@tdﬂ)mﬁ)hbwnylete Wit 2HdeBShenzot hi ophene- yl |
UDSt Bl Y éHPY)lundséJrP% SPthifKid thedia (0.1% BSA) and

un ubst i i sot hi azol yl
pladedsiHbigel thétnﬁgbmm&mwquthmBuEeme pelbafo 24 welbplate Within

unsubstituted pyridazi nyl stitute i d
the wgﬁu@g;-ﬁtajtae@pq%ﬁ@tlﬁmqf Mgnﬂ% m‘lmrr@%t édla aéelpsyar’e washed and

res%sﬁj%gplbp 3{\ ggl}‘n‘malurﬁéliféséﬁd Efa%@d &ilE WY §rserat a concentration of

pyridopyrazi unsubstituted
50,00iptdlly peti ingért. substi tut ed napt hyr| di nyl ,

nsubst fed.tria ub
ﬂnﬁbit :F% é’geela lggék?aé g)@’ 2h i | é{tg%rﬁ% g(%lﬁé\(?%ﬁf pd placed in a new
24 \Hé‘lﬁugﬁfdrééﬁ e it detddtay lat eﬁeitmthBG%MrarﬂZemwsmn:&O nM.
unsubst it ut chromenyl, substituted chronenyl, 25

unsubstituted pterldlnyl substitut ed pterldlnyl

unsubstituted purinyl, and substituted purinyl; said
MM—Y groups being substituted with 1 to 5

s UWbytbt@aéuﬁy assryﬁ@e OMTRE Lorriotmidectduld be tdoadgciedmon 293-

consisting hal ogen, cyano
CXCRR'aRlls, Ccmpq;ent sf Rgmpou@ F@lb& ?ste@ggggycﬁy at high

ongéﬁg? '?r%c%’dé%% unswgedl aryI su Sjc?vtalljuaélé)n in binding and

celliﬂdé.hég a&@ygnghbﬁ{(mtmdomdlbd as fallosys: t ult Ed al koxy,
unsubsti t ut ed al kox
unslibst i 293-EKCRY pgﬁquﬁjlg‘;i@o iqcﬂpg%ﬂ\ t@}f @aqcmcentratlon of 5000
yl, substituted WO 2005/ 113534
Cellgﬁy@db#ﬁ%gﬁﬁ%% aryl oXy, unsubstituted arylo
sulit i t uDihstionstafrapanpauridgoyld besnpdeiin mininal media /0 1% BSA.

oo Sl nhoe SEUT| 55 2 LAY bELSRbana coid b ada.

t edl1§ ebaldise Ribetadwith 10uM calcein
PI‘E'rée“ll)s,t ?%@%%E%Itgx%ma%gw Ingnsubst ituted throx yal k{/l

AMvibe Siminutes tudaterminecelisiakility: [detection meined eatld ke fe same as
are 5 substituted with 1 to 6 substituents

abQV@dependent |y sel ected from the group consisting of
hal ogen, -CF3, -COR', -OR11l, -NR11R12, -NO2, -CN,
_SO2R11, -SC2NR'R12, -NR11C(OR12, -C(O)NRL1RI12,

Soft RNgat B88&R2 and - CO2R11;

10,000 SKMEL-5 cells/well could be placed in a mixture of 1.2% agar and

complete media with various dilutions of compound. Final concentration of agar could

be 0.6%. After 21 days viable cell colonies could be stained with a solution of MTT



Qis selected fromthe group consisting of. 0 S NR5
Os o and tZilk-SS 10 the ring of the 5-het noiety is
wa@2etiersear yl sel ected fromthe group consi stiPQI/USI005/016507
t hi ophene-yl, isothiazolyl103pyrrolyl and pyrazolyl; Rl
I's bonded to a carbon atom of said 5-het and Rl is
sel ected fromthe group consisting of: hydrogen,
m@?rln np ' | rindlstol datéerinel dolbn number and size.
(1 P%?tal?tSZt !jﬁéé bbg@eguﬁg%ﬁ ut ed al koxy, -OH, y
ICsq €3tBd be@terrniogd byGrapnparing tataleR'vs. pgmgg(tog\q:gnmpiratlon
_SO(t)NR11R12, -SQ(t)R11, -C(O NRllCRlZ unsubstituted
aryI substituted aryl, unsubstituted het eroaryl, and

SR e Bt 8 e B AR spocit
emmtﬂme&ts st fofth abdve, nEEHGIHRAGVesS, MIﬁ);atms %mjvanatlons thereof

will Ibgl_%%éw thése o?BFHmé't sl@lplnntheoag{ 1AL @ch‘ﬂh@%é’uv‘e‘é hodifications

andswriatived aré intended tgfajlyitain toe Spirk anek Scom gteﬁ present invention.
cyano, -CF3, substituted al kyl, unsubstituted alkyl,
substituted aryl, unsubst i t ut ed aryl, substituted
heteroaryl and unsubstituted heteroaryl; 25 R4, when
n" is 1, is bonded to a nitrogen atomin said 5-het
and R4 is selected fromthe group consisting of:
substituted al kyl, unsubstituted al kyl, substituted
aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, -COORL7 and -ORl7; RS is
sel ected fromthe group consisting of: hydrogen,
cyano, substituted al kyl, 30 unsubstituted al kyl,
substituted al koxy, unsubstituted al koxy, substituted
aryl or unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, substituted WO 2005/113534
PCT/ US2005/ 016507 106 aryl al kyl, unsubstituted
aryl al kyl, -S(OtNR1L3R14, -S(O1tR13, -SQ2fl uoroalkyl,
-C(0O2 R13, -C(ONR13R14 and -C(OR13; R11 and R12
are independently selected fromthe group consisting
of . hydrogen, unsubstituted al kyl, substituted al kyl,
unsubstituted aryl, substituted aryl, unsubstituted 5
al kyl aryl, substituted al kyl aryl, unsubstituted
aryl al kyl, substituted arylal kyl, unsubstituted
cycl oal kyl, substituted cycl oal kyl, carboxyal kyl
am noal kyl ,
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unsubstituted heteroaryl, substituted heteroaryl,

unsubstituted heteroarylal kyl, substituted
whedsno#msy | al kyl , unsubstituted heterocycl oal kpCHIUK3005/016507

substituted heterocycloal ki al kyl, unsubstituted

cycl oal kyl al kyl, substituted cycl oal kyl al kyl, io0

unsubstituted heterocyclic, substituted heterocyclic,
WHATUBSCILAIMED |8t uor oal kyl , and substituted

fTuoroal kyl; or R11 and R12, together with the

nitrogen atomto which they are bound to in the

gr oyps - - JNRL1R12, form an
unsnbst [ %&'ﬁ%ﬂégg{éﬁoﬂﬁ " saturated heterocyclic
ring, said ring optionally containing | to 3

addi tional 15 het erﬁqt orrs RYjerei n said optional

het eroatons are sele romthe group consisting of
0, S and -N(R15)_,4 %Z“nthere are optionally 1 to 3
substituents onﬁreﬂgih@tltute lized B¥Y and R12
groups and each substy ‘t‘ue\l\*| I ndepe ly selected
fromthe group consi S];I ng ofHal kgl hydr oxy,
cyano, hydroxyal kyl, Ikoxy, 3xyalky| aryl al kyl ,
fluoroal kyl, cy cIoaIk |, cycl oal kyl al kyl, heteroaryl,

ang, &%Pbam%sutva"y agcentahl salts achBelyates the@atraberein:

- qr&%%‘?[ﬁ ﬁh@@'é@’ém%‘% %S%ﬁﬁ%%ﬁgwl substituted

pherhydr msubs&hhed?b&nd inyl, isabstitertekd pytld’ ingle uastestitudHpyFaginy|,
end nt | ] ected from roup consj sting
sutg%ltut Sppgldhs&gutgpwnmlg Lgpb%tt@@d@mwldlnyl unsubstituted

i eyt

unsvélséitwad Wra Ny, lsubsmtutatifmamydr oasqbstltmtad uﬂ:mtazblw eslibstituted

| | k t1tut b t t ut ed
oL B L SO e b o,
substitiied #@ Pﬁthyfl rLﬁiﬁU‘b@ﬁtLﬂé@Hﬁ&)ﬂ”§u§éﬂtﬁﬁ‘t@dQﬁd0l¥\ unsubstitute
unsubstituted al kyl, substituted rtute

berfzoirpidsaoly sub§t|b5ed b&né@mldamlyhIumyubstuumumnMCedJIyl substituted

oo i S, ATl e

ber&@hﬁ‘hhyutsedstﬁmécﬁlb&ﬂofu ), Adbdtitutéd GbAFER ene%ﬂ Qinsubstituted
t NR13R14, - and 2R13 WO 2005/ 113534

berﬂeﬁmmm y@@ubstltmt?ﬂ pareolyls sybsiutestpyrralih, tinsulstiiuted

e T Y —

unshbstvmmed bylhdazsmljdswbsﬂtwtédqxwidazlnyﬁubshbbnmeéﬂ |s@hmlnollnyl
supsti, tut ed het eroa d unsubstit, ut ed heteroary
subRiRied I Saainalyh KRS etileg B AR sebsikutoginyidopyrazinyl,

unsEIBQﬁﬁJ'téth§€th?|'|HM I, gﬁgggﬁ%’é@hgé@?gt@!ﬂ ‘E%Isybéﬁ’taféc* L6/,

aryl, unsubstitu : eroar
substitsated triazolybou rmlbstltnmeojr tetrazclylpsubstituted télramlylabhslh bstituted

riatids bubsttifp Py e prunstiBEt Shromsenh cubietiuicd Shigmeny!,
uns&b@ﬁthté&&@i'ndnd%ts@b%ﬂfdéd‘ :pl‘dridmy? UgRUBsEtREd PUFingRlahd! substituted

unsubstituted cycl oa
purinyl; said substituted Y groups belng substituted with 1 to 5 substituents

independently selected from the group consisting of: -OH, halogen, cyano, -CF3,
-OCF3, -NR"'R", -NR" -(CO)NR"'R™2, -C(O)NR"'R"?, -CO,R"", -OR", -SO,NR''R2,
-NR"'SO(,R"™, -COR"™, substituted aryl, unsubstituted aryl, substituted alkyl,
unsubstituted alkyl, substituted alkoxy, unsubstituted alkoxy, substituted arylalkyl,
unsubstituted arylalkyl, substituted heteroaryl, unsubstituted heteroaryl, substituted
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wherei n when said substituted Rl, R3, R4, R5, R11,
R12, R13, R14, R15, R16, and 1o R17 groups are other
wo ban/1s3sbst i t ut ed al kyl, then the substituent sPEDUSBAH/A16507
substituted R1, R3, R4, RE5 R11, R12, R13, R14, R15,
R16, and R17 groups are independently selected from
t he group consisting of: alkyl, -CF3, -OH al koxy,
tinsubstituted
arylHf OaPEKﬁY:'tec%é xgaébbéﬁ{h't‘éﬂ hete@aw@kw

| koxy, cycloal kyl, ‘cycl oal kyl aryl ,
hetereastalkyly Su bstﬁeteeir iwe;aaiyllaydoxyhan@gmiltuteqr@gpamgkoxy,

subst%%?%yﬁ:?q@@éo : %%ﬁ.@gé%ﬁt%rg&c?%%gﬁ sk@g tuted Bydroxyalkyl

unstibstutedt hf&?@i@%]ﬁﬁn%éréiﬁ|tﬁé%@53tltﬁféﬁ%tﬁ&§tlt@émtg?oups bound to Ar are
consi sting of unsubstituted alkyl, unsubstituted aryl

substiutedswitis tli tplﬁ gudbstitugnts mmyierttwtwcae‘) fran $he gmpoconSlstmg

substi t ed 41al 1I1, o ns cycl o MR12
fh%‘?QSBt ‘CrarcOR ool v F{Eﬁ A eoa%t. O%‘Qk?(lh R
NRS\@Y SN@t-@gOﬁRI@TFWI m"em@? andeCB R hhen sai d

substi t ut e , R4, R5, Rl11l, R12, R13, R14, R15,

R16) isssrlected fram t@egcmso geRrsislingeft ut ed al kyl, then

the substitgents for said subst 5|t ed R1, R3 R4 R5,

R', R12, R1y, Rl14, Rl R16,
i ndepend sel e om t % ng/ssk
-CF3, -OH¢ al Koxy, droxyal k ryI arylal k ;

am n%ﬁhéﬁfm? P Oq&gﬁ@?é/al he%g?%lytgé%pt‘ﬁ%ﬂ)r?ﬂhé)ﬂ&%% consisting
of: thf%:bﬁgglﬁ%tmﬁcﬁ%%zﬁ?lém B{ﬂz@);llNRlSaRé;lgl o

5a) 2, 25
is honded4e@ arban |a§omrﬁf@@édwéw)shﬂtlapds%mf@&eé@dﬁ¢ dram the group

contﬁ%ﬁrc@ gf qﬂﬁﬁ@@é@‘ﬂﬁlg&% dﬁ@s@&%ﬂ@%d %&&?%uﬁ%ﬁ%ked alkyl, unsubstituted

alkwysmtit%t@?@:ik?zwl @|H$|)‘OCF3h|a¢E3,sGMt-N%t teca(tcawr a40|(§a)oR“
StITU ClO a Cl,| Z
GRS R RS SRR -GN R was eubige o
sub?tlﬂﬁf(’ﬁ% a@‘%rﬂfb%tlfut%hgterogt@l Znd', %&&%ﬁ%e%?ﬁr d' ng

sel’écted fromt group
coiRdiis bounddd:a tPbRACHOMIEE2Id Bdw!taBeiOR%isisdeced fiys the group

conbs il BN PO o mPRLONRELy |
n=0or1;

nN"=0or1;

R3, when n is 1, is bonded to a carbon atom in said 5-het, and R® is selected
from the group consisting of: halogen, cyano, -CF3, substituted alkyl, unsubstituted
alkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl and unsubstituted
heteroaryl,

R* when i’ is 1, is bonded to a nitrogen atom in said 5-het and R*is selected
from the group consisting of: substituted alkyl, unsubstituted alkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, -COOR" and
-OR";

RS is selected from the group consisting of: hydrogen, cyano, substituted alkyl,
unsubstituted alkyl, substituted alkoxy, unsubstituted alkoxy, substituted aryl or
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
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)g (R6)g (R6)k A Lz~ 7)p 7)p N~ XW 6-2~- -3~ 4N
(RE)k LI~ 10 (Rs (R 5 (R6)g R6)g Ors _1J 1J

WO 2(0R8)3I83{ R6) k (R7)p (R)P S\ SN~ O ON ( RO TUS2005/§16507
(R6)P (R6)g , (R6)p 10 R4106f ONN N (R6)p and

NM(R6)p wherein: k= 0to 5; nDto4; 15 g=0to3;
p=0t 02; WD 2005/ 113534 PCT/ US2005/ 016507 109 R6 and

aryRalkgi; ansmm@t@d a}kyﬁfelsz@t)ﬁkwrzméw) Tsob@%'%oroalkyl -C(0) R",
consi st al ogén, cyano,
-C(QNR R E DCNF@( NR11R12 -C(O NR11R12, - CO2R',

i %)?F% i RpenEnt Shih o S oy RRStsh 87 hyarogen,

unsutmmhaedtautyeobwdﬁmjted@mtuﬁsub%ﬁtmé& @IV, swb%twl%u' aryt Sfsubstituted

substituted aryl al kyl, unsubstituted

a'kilﬁyﬁa%[mﬂfut@d@,ty IRy, den BM@@ arylalisyls aubstitutadsarylalkyl,
unsIFlAgh Cyoloa P S biilied Bk, KREOSS Al Etimoatiol
unsmusuttuad Yetaroztyl, &ﬂlﬁ!ﬁltutédthétlerbamf@@éuds%tutédheteroarylalkyl
suRB3 beleroaighyh nsibe: 'tama%e@xzw@m aybstituted
heté#&%ldatﬂyt%ﬂkﬂ}’dﬁ eﬁittft)éu cty%fb%ggﬁélkgsggbgﬁt d cyqloalkylalkyl,

dr oxy
unsm htuieds hgtajgcyqllaeambstltatmﬂ héteronybttd lunsubdtltuRYd fguetdikyl, and

subBffindBB8ERIOE Fiont on “said substituted RS group and

eadR!"anepR1, isgdtherwiAitde hitksddr AtbRTtdUhBhMByY e bound to in the
groups -C(O)NR"'R™ and -SO4NR''R2, form an unsubstituted or substituted
saturated heterocyclic ring, said ring optionally containing 1 to 3 additional
heteroatoms wherein said optional heteroatoms are selected from the group
consisting of O, S and —-N(R"®), wherein there are optionally 1 to 3 substituents on the
substituted cyclized R"" and R"? groups and each substituent is independently
selected from the group consisting of alkyl, aryl, hydroxy, cyano, hydroxyalkyl, alkoxy,
alkoxyalkyl, arylalkyl, fluoroalkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroarylalkyl,
amino, aminoalkyl, -C(O)OR™, -C(O)NR"R™, -S(O)NR™R™, -C(O)R™, -SO,R™,
-NHC(O)NR™R™, -NHC(O)OR", halogen, and —N(R'®), wherein each R* is
independently selected;

R™ and R" independently selected from the group consisting of: H,
unsubstituted alkyl, substituted alkyl, unsubstituted aryl, substituted aryl, unsubstituted
arylalkyl, substituted arylalkyl, unsubstituted heteroaryl, substituted heteroaryl,
unsubstituted cycloalkyl, substituted cycloalkyl, unsubstituted heteroarylalkyl, and
substituted heteroarylalkyl;

R is selected from the group consisting of: H, unsubstituted alkyl, substituted
alkyl, unsubstituted fluoroalkyl, substituted fluoroalkyl, unsubstituted aryl, substituted
aryl, unsubstituted heteroaryl, substituted heteroaryl, unsubstituted arylalkyl,
substituted arylalkyl -C(O).R™, -C(O)NR™R™, -8(0) NR™*R™, -C(O)R"® and -SO,R":
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i ndependently selected fromthe group consisting of:
R11, hal ogen, -CF3, -COR11l, -OR', -NRL11R12, -NQO2,

WO 8N5/1183682R11, -S02NR11R12, -NR11C(O R12, - C(Qr¢RUSRL016507
15 -NR11CO2R12 and - CO2R111073. The conpound accordi ng
to Cdaim1l, wherein 5-het is selected fromthe group
consisting of: RBRRBRR3 SSSNN 1R\ 1R// 1R R

20 i S by B B o, gt

alkyl smbetlwmq)fbumro)aﬁqyt amsiubgtitutedflaomalkyl, whibstituted angf uhsubstituted
fro the ou |snof4R4 311 S
?ﬁtﬁl’ af r{)ﬁ’g’ Pf;:t%éb is selected
e o g

ungbsiitutad aliyl ssybstijyted aryl unsubstituted aryl substituted heteroaryl,
unsubstituted heteroaryl, unsubstituted fluoroalkyl, substituted fluoroalkyl,
unsubstituted arylalkyl, substituted arylalkyl, unsubstituted heteroarylalkyl, substituted
heteroarylalkyl, substituted cycloalkyl and unsubstituted cycloalkyl;

wherein when said substituted R', R, R%, R®, R, R'?, R"3, R™ R"®, R®, and

'7 groups are other than substituted alkyl, then the substituents for said substituted

R', R%, R%, R®, R", R™?, R", R™, R", R, and R" groups are independently selected
from the group consisting of: alkyl, -CF3, -OH, alkoxy, hydroxyalkyl, aryl, arylalkyl,
aminoalkyl, fluoroalkyl, fluoroalkoxy, cycloalkyl, cycloalkylaryl, heteroaryl,
heteroarylalkyl, halogen, -C(0):R'*®, -C(O)NR'™*R"2, _S(0)NR™**R"#, -C(O)R"?,
-SOR™, and-N(R'*),, wherein each R, R'*2, and R'®is independently selected
from the group consisting of unsubstituted alkyl, unsubstituted aryl, halo substituted
aryl, unsubstituted arylalkyl, halo substituted arylalkyl, and unsubstituted cycloalkyl,
except that the cyclized R" and R" are optionally substituted as provided above:

wherein when said substituted R', R%, R%, R®, R'!, R2, R"®, R, R"5, R"®, and
R"” groups are substituted alkyl, then the substituents for said substituted R', R?, R,
R® R", R™, R®, R™, R", R, and R" groups are independently selected from the
group consisting of: -CF3, -OH, alkoxy, hydroxyalkyl, aryl, arylalkyl, aminoalkyl,
fluoroalkyl, fluoroalkoxy, cycloalkyl, cycloalkylaryl, heteroaryl, heteroarylalkyl, halogen,
-C(O)2R13a, -C(O)NR13aR14a, -S(O)tNR13aR14a, -C(O)R13a, -SO,R™2 and —N(R153)2,
wherein each R, R'*, and R"*is independently selected from the group consisting
of unsubstituted alkyi, unsubstituted aryl, halo substituted aryl, unsubstituted arylalkyl,
halo substituted arylalkyl, and unsubstituted cycloalkyl, except that the cyclized R"?
and R are optionally substituted as provided above; and

tis 1 or2.

2. The compound according to Claim 1 wherein Y is selected from the

group consisting of:



10 k= 0to 5, g=0to3; p=0to 2; R6 and R7 are
i ndependently selected fromthe group consisting of.

WO @35/113584 ogen, cyano, -CF3, -OCF3, -NR11R12, PCT/US2005/016507
-NR11(CO NR11R12, -C(O NR11R12, -CO2R11, 15 -OR',
-SO(t)NR11R12, -NR11SQ(t)R12, -COR11l, substituted
aryl, unsubstituted aryl, substituted al kyl,
unsubstituted al kyl, bsti t ut ed ahkoxy, unsubg}k\uted
alkox Qﬁﬁgtute %j__ $y| ns sgéggtedN LS
ary d S |tut q
het e , subst%t%\ﬁﬁharyloxy ’/ ubsti t ut \V/J
aryloxy, substltut het er oaryl a unsubst$t ut ed
het eroaryl al kyl, substituted heteroarylalkoxy,
unsubstjtuted 20 heteroaryl al koxy, substituted
het er@C oal kyl, unsu i tuted heter cIoaIkyI

subst{i  ut £d hydroxyal vl ,
gr oups r5>subst
he suEfQh t %y%roup
2 t §%€St|t
u

hyd 0)2 wher ei n
W tﬁ'ﬁ; (R?)penh{
are opt |y substitutped:

and each substituent g sai bstitute group a
each substituent on i d substitute® R7 group is 25

i ndependently selected fromthe group consisting of.
R11, hal ogen, -CF3, -COR11, WD 2005/1135

PCT/ US2005/ 016507 111 -OR", -NRl , -CN, R)q
-S02R11, - SQ2NR11R12, -NR' )NRllRl
-NR11 d - CO2RIINY. accord
engjjn 5-hel i cted
% T~ R4 \ an JsscRbp \(R7)p ,
se

| ec ed froﬁR@he gfQup conS|st|ng of 1 ,
v and "S~ A~ "Sy an 10 Y is selected fron1the group
consi sting of:

(o] S

39 4
7\ 7\
\\(RG) \\(Rs) ’

o 0)

S
, £ ,
§5 e, SR, ?-@(Re)q, %—(r_/f\Nmﬁ)p,

IIQ4
o} N_
%/{(\_E\(Rs)p and §-—\«-.-_//\N(R6)p;
wherein:
k=0to 5;
m=0to 4;
q=0to 3;

p=0to2;



j 1~ and S~ (R6)k 6. The conpound according to Caim
5 wherein 5-het is: R3 S RL 152 Qis selected

WO e@si113se4 group consisting of: 0 N'CN (?ZASSCHIN2088016507
WD 2005/ 113534 PCT/ US2005/ 06507 112 Y is: 1t\ f
(R6)k RL is selected fromthe group consisting of
-SO(t)NR11R12 and -SQ(t)R11; 5 R2 is selected from

therrérampR?:ar@Irﬁ@p@adeﬁﬂ sé?éc%réﬂfromﬁ@) @on&%%nhé of: -OH,
selected fromth ou 1qonsl stin gl
alegeag@yarathFeF@C RONR BY, eNRéH?@ ,thinNR”R12 -CO.R™,
{ f d | d
S I R e e syés&Hteacaa@ huo58tod ay,
sulsstitatedi alkyl} onsuisstiutedvdiRyl esabstmﬁédIako@%HBésﬁitated“ﬁkoxy,

is . selected fromthe group consisting

5 substitutedrarylalkyl | Srssbsiniled on arylaliyl, gubafgiuadquma@l amsublstltuted

reFBHRE A ey SRS Pl bR

unsfbsﬁtuted Heltermatwalkgr supstitatsd ﬁéﬂe?@ar?falkd*y, unsubstituted
unsub i tuted altlg{%gl?substl t ut ed unsubsti t ut ed

hetegeary Kéw' sybsti ?@m@&'%wm&&hsﬂ uted iheterecycloaliyl,
A S e e T

10 andwhetain tize Re:granps are ssbﬁﬁuteaamﬂmvmsubsthumhaﬁ@thé substituted
R7I nas endent %@ﬁsgﬁﬁgﬁtu;@g g/ghgl ﬁgﬁp%iﬂﬁgﬁ%’g%g Ierélgch substituent on
said substltuted R°® group and each substituent on said substituted R” group is
independently selected from the group consisting of: R!", halogen, -CF3, -COR",
-OR™, -NR"'R", -NO,, -CN, -SO:R"", -SO,NR''R"?, -NR"'C(O)R"2, -C(O)NR''R2,

15 -NR"CO.R™ and -CO.R".

3. The compound according to Claim 1, wherein 5-het is selected from the
group consisting of:
R® R3 RO R
S S S—N N

R? R? R2 R2

20
4

R\
J N N‘N N‘N
R = 55- R \ /S)\SS’

R2
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group consistingof. M R4 3 SSR3 -NNAM 1111
RRRand R RR R2 R2 25 R2 ' WD 2005/ 113534
wWEADSWERRON5/ 016507 113 Rl is sel ected from t heCUS2005/016507
consisting of: 0O, I OAI10 0,101 O O0~0 S (r)S
~No\ N, -N'-;, -N -NJH 000o0it O~I o~
NS\ , Svl a, N 5 OHOHO 0O O1J OBI) Nf , HCLN
and4: SO2¥iHg ¢ otﬁnd§§cccﬁ@ t
o Ty ofdmp()—l IriﬁatCHZiaﬁﬁ 1e‘3vﬁér8m 50t & Q48cted from the
groupgensing ofi3) 2, and NHC(I:FS R3, when nis 1, is
sel ected fromthe group conéﬁgtl ng of: H d, R;;md
; R4, when n' is 1, is

R1 N\N
' Qf N

Y is selected from the group consisting of:

| S
2 \/(/Rs)k é Q %@(R% ;

R7)p
k=0 to 5;
g=0to 3;
p=0to2;

R® and R” are independently selected from the group consisting of: -OH,
halogen, cyano, -CF3, -OCF3, -NR"'R™, -NR"(CO)NR''R'™, -C(O)NR''R™, -CO,R"",
-OR", -80NR"'R"™, -NR"'S0yR"2, -COR™, substituted aryl, unsubstituted aryl,
substituted alkyl, unsubstituted alkyl, substituted alkoxy, unsubstituted alkoxy,
substituted arylalkyl, unsubstituted arylalkyl, substituted heteroaryl, unsubstituted
heteroaryl, substituted aryloxy, unsubstituted aryloxy, substituted heteroarylalkyl,
unsubstituted heteroarylalkyl, substituted heteroarylalkoxy, unsubstituted
heteroarylalkoxy, substituted heterocycloallkyl, unsubstituted heterocycloalkyl,
substituted hydroxyalkyl, and unsubstituted hydroxyalky!;

wherein the R® groups are substituted with 1-6 substituents, and the substituted
R groups are optionally substituted with 1 to 6 substituents, and each substituent on
said substituted R® group and each substituent on said substituted R” group is
independently selected from the group consisting of: R'", halogen, -CFs, -COR",



Qis selected fromthe group consisting of. O S NR5 O

O z4A-,5) and Sy 15 R5 is selected fromthe group
w@omsitsissng of: H, -CN, -SO2Ph, OO0 1-S-< aneCT/AuSR085/016507

O and 20 Y is selected frorhthe group consisting of.

WD 2005/ 113534 PCT/ U82005/ 016507 114 C LCH3 i? \ CF3

Cl G C Br CH3 CH3 I / O/l "'*- | O ;~ 10 cz)4

I%“ SNIi“ngﬁdE' C%é‘%@“&@o NRSFéﬁd-r\ﬁ%‘@C(O)R? -C@NR''R"?,

ound &ccor di ng to aim 8 wherei n 5-het
-NF&&D@@R@UBM&@O&RE group consisting of: R4 R4 31 RR
NN3 SSRIRIL\ RL\ Il and Rl 1 ss' .Sr , Sr (H
OHOHOH 10 R1 is selected fromthe group consisting

of :5 O O\ LoMpetiRt @toRing#d Claim 4 wherein 5-het is selected from the

5  group consisting of:
R4
| 3
s N
R— \‘s and  RI—{_ \
R2 R2 .

Q is selected from the group consisting of:

N

i AL |
s 2 o8s 2 ‘L,J\é“

; and

10
Y is selected from the group consisting of:

N S
3 Q and i "}\(Rﬁ)q

(R®)

6. The compound according to Claim 5 wherein 5-het is:

15 R2 ;

20



-NHS ~N(r)S\ , -NS\I -NS~HJ OAS ors CVO,, (-NI
OH OH 15 WD 2005/113534 PCT/ US2005/ 016507 115 0 0 O
w0535 O~I1  Phi , H3C N and H2ZNA R5 i s - QACDUS200%016507
O; and 5 Y is selected ft@mthe group consisting of:
\' I G and C Br .ran O CH3 10 10. The conpound of
Caimlin an isolated and pure form 11. A conpound
ofyf@rrrula (Rn (R4 n. R " \"M 1 "%5-het | ~\ Y
H OHis or a pharmaceutically acceptable salt,
or sol vate thereof wherein: sel ected fromthe
group consisting of: uns ufed ;phenyl, substituted
phenyl , unsubstituted pyri dkﬂ\y subst i t ut ed
pyridinyl, unsubstituted pyr az(RﬂN , Substituted
pyrazinyl, unsubstituted pyrimdinyl substituted
pyrimdinyl, unsubstituted thiophene-yl, substituted

t h'R’HQ %@ﬁedtéd frons tis gidupt @shsistingzst B0y, NROR P anteSO R "";
hi gzol yl, 20 unsubstituted furanyl sub CN 16.

f uRfrig Iselegied rom the ewpupsennsisiing of: s@b’s@'?é @&&5) HR

R S R4 Ao 4 g and P
R® is selected from the group consisting of: halogen and alkyl; and

k is 2 and each R® is independently selected.

7. The compound according to Claim 6 wherein:

R'is -SO:NR"'R";

R? is selected from the group consisting of: H, Cl and -CF3;

R is selected from the group consisting of: H, unsubstituted alkyl, substituted
alkyl, unsubstituted cycloalkyl, and substituted cycloalkyl;

R'2 s selected from the group consisting of: H, unsubstituted alkyl, substituted
alkyl, unsubstituted cycloalkyl, and substituted cycloalkyl;

R? is selected from the group consisting of: -OH and -OC(O)NHR'®;

R'® is selected from the group consisting of: alkyl, aryl and heteroaryl; and

Yis

wherein each R® is independently selected.

8. The compound according to Claim 1 wherein 5-het is selected from the

group consisting of:
4

@ Vf’ J:if

R*
I
N—N
\\f

R2 ’



substituted naphthyl, unsubstituted indolyl,

substituted indolyl, unsubstituted WO 2005/113534
wWEADSWERRON5/ 016507 116 benzoi m dazol yl, substPeTIUSZN05/016507

benzoi m dazol yl, unsubstitted benzodi oxol yl,
substituted benzodi oxolyl, unsubstituted quinolinyl,
substituted quinolinyl, unsubstituted benzofuranyl,
substituted benzofuranyl, substituted

benz thlophene yl, unsubst i t ut ed benzot hi ophene-yl ,
unsté?c selgeted fomithe\aroup ¢ossisting 8 pyrrol yi
ungubstitutedgd isothiagplyl, subgtituted
Os thlazonD\HunsubstOLmned pyr©(qul supsyj t ut ed

ly NLT' §pst|tubé%\ yri dazbry, ,,subéS t ut,ed

@yrl azi un ubsf—ﬁbte i sogti nofi ny—N subétltuted

squ|noI| unsubiézjuted pyg dopyrazi gyl ,
substituted pyrldopyr nyl unsubsti t at ed
napt hyri di nyl, substituted napthyridinyl,
unsubstituted triazolyl, substituted triazolyl,

unsubsgituted tetpazolyl, subsdituted tetrazolyl
unsudlii t ut ed |€kghw a2|nyl Qk%?stltuted tr|a2|nyl

unsubs?iisut ed chv ngﬁ ed chr I
ufstfst i § ut ed pleri nyI su st uted p nyI,
titute Jnyl, and sibstituted sai d

substiguted Y groG;s belng ubstituted MAtH 1 fo>,5

subst i nts ind ndently selected fromthe group

consi sting of: -OH hal ogen, cyano, -CF3, -OCF3,

-NR11R12, -NR' -(CO NR11R12, -C(O NR11R 2, -CO2R11,

-OR'", -SO(t)NR 1R'2, &5 -NR11S(Q(t)R12, -COR11,

o bstlt aryIRL:n bstituted aryl, substituted

S8l kyl ubst it ylandsuBELNH4 ed al koxy,

Ph un bsp|¢ fsyya1k bstituted”arylal kyl,
unsubstltut kyI substituted heteroaryl,
unsubstituted heteroaryl substituted aryl oxy,
uns%gstltuted aryl oxy, substi t ut ed het er oaryl al kyl ,
unRivistseleated figs ﬂ?&)grqumd:cmmstlr@mfstG)Hut@ﬁ:(O)NHCHzCHa,

o O RHTE R AJES)" “incubet e

hetrRe, amerl PR KYib.sefedied ilom &b Gaoiipeordidiing,
unsubstituted %&droxyalkyl; mhgreln thé ?EﬁgtPtCI%Pd

ubstituent groups bound to Y are substituted with 1
to 3*@ (R U-TS ndependently selected fromthe
grﬁp coﬁs’llls ﬁhrgS CHP hal ogen, -CF3, -COR11, -OR11,

Nmmectew&)m-tENgreLﬁm&ﬂélstlngﬁSﬁNRl1R12
-NR11C(O R12, -C(O NR11R12, -NR11CO2R12 and - CO2R11;
25 Qis selectipd fromtfe group nsi stin@® W9 0 S NR5

oo and th ,iE? t?nds roaryl
ri ng selec?&d Ggf %b ngestlng 5§e

15 t hi ophene-yl , |soth|azolyl pyrronI and pyrazohyl R1
i s bonded to a carbon atom of said 5-het and RL is
sel gcted fromthe group 30 consisting of: hydrogen,
haIR)g% gelegtad from the: greupidopsisting ief: H {EN-SOMH,,

unsubsti t ut ed

20 Y is selected from the group consisting of:
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al koxy, substituted al koxy, -OH, -OCF3, -CF3, -CN,
-NO2, -C(OR11, -C(O OR11, WD 2005/113534
WEIDSWERRON5/ 016507 117 - C(O NR11R12, - SO(t) NRAQRUR2005/016507
-SQ(t)R', -C(O NR11OR12, uhBubstituted aryl,
substituted aryl, unsubstituted heteroaryl, and
substi tuted heteroaryl n=0or1; n' —Oorl 5 RB mhen

1, ed to0 a car atomln

s sel ect filromt he p consi st
. cl - STt &g ‘CFansss ute a y
sypstituted aryl, unsubstityted aryl, sg,bstltute S

heteroaryl and unsubstituted heteroaryl R4, when
is 1, is bonded to a nitrogen atomin sai d 5-het aﬁ@3
R4 is selected to fromthe group consisting of:
substituted al kyl, unsubstituted al kyl, substituted
aryl, unsubstituted ar Hssubstltuted heteroaryl
p [ and 17, RS is
gl of : drogen.
ut ed kyl, ’
koxy, Csubstit ut ed
aryl, subptituted heteroaryl,
unsulgski t ut ed HeRseroaryl, substitu€Bd aryl al kyl,
unsubstituted arylalkyl, -S(OtNRL3R14, -S(OtR1S3,
-SC2f l uoroal kyl, -C(O 2 R13, -C(O NR13R14 and
O R13; R11 and$ are i ndependently selected from
\Qesgrouﬁmbon3| of . hydrogen, unsubstituted
Z ahkyl , substltﬁled al kyt, unsubstituted aryl,
sqﬁstituted aryl, unsubstltuted 20 al kyl aryl,
substitut ed aIkyIaryI, unsubstituted aryl al kyl,
substituted aryl al kyl, unsubstituted cycl oal kyl,
subgt i t utegl cepopatiikadeordiag o Otaink § lwhersimbdiek id selected from the
unsubstituted heteroaryl, substituted heteroaryl,
groupsensistingtafd het er oaryl al kyl, substit ut ed
het er oaryl al kyl , unsubstltugpd het er ocycl oakkyl al kyl ,
substi t ut ed heterocycloalk l al kyl , unsubst it ut ed
cyclo Rﬁylalkyl substituteﬁJ ’balkylalky” 25
stituted hgteNocycli,c, stityhgd het Felyclic,

ubstit \N .
yl; or 1%and R12, toSither with the §T,
ni typgen atomtogphi ch they @He bound to in phe
groups -C(O NR11R12 and -SQ(t)NR11R12, form an
unsubstituted or substituted saturated heterocyclic

addfd 9 S%%?c%?“&@@b%%?&né*faﬁer i5Ea0d. opt i onal
heter ons are eKbcted f t he grQu consi stPng of
@hg N(R{m-_I \§ere|n ere are’® gtlonall JH to 3

Substiyuid tychi’ze Rll_ﬁﬁ \ng

subsL (uég?
groupy a eacﬁ//ybstltueizﬁis |ndependently’/J

0 o ﬂ
ol Sse
N/ §T N §T 74 \
<::;l\‘ , %ﬁ =\ ¥
OH OH
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sel ected fromthe group consisting of alkyl, aryl,
hydr oxy, cyano, hydroxyal kyl, al koxy, W) 2005/113534
wWOeANSWERRH5/ 016507 118 al koxyal kyl, aryl al kyl PCT/US2005/016507
fluoroal kyl, cycloal kyl, cy8l oal kyl al kyl, heteroaryl,
het er oaryl al kyl, am no, am noal kyl, -C(O) OR13,
-C(O NR13R14, -S(OtNR13R14, -C(O R13, -S02R13,
- NHC( Q) NR13R14, NHC(O) hal ogen, and - N(R15) 2
wheRih each L ig% ntly selg ed 5 R13 and
R14 | endent‘ I, ect m ahd gor consi sting
of : Pi, 5nsdb£| t; subst i tHEWV‘
unsubstituted ary ti t uted ar yl, unsubstituted
aryl al kyl, substituted ar yl al kyl, unsubst i t ut ed
hetegparyl, substituted heter oaryl unsubsti t ut ed
cychlo '@N OFsubstituted cycl oal kyl, unsubstituted
het eroaryl al kyl , and substidg uted het er oar yl al kyl; 10
R15 is selected fromthesgr« ?sﬂ_pgsonsisting of: H,
unsubstituted al kyl, sub$ti al kyl, unsubstituted
fluoroal kyl, substituted fl @oroal:kydd unsubstituted
aryl, substituted aryl, unsubstituted heteroaryl,
substituted heteroaryl, unsubstituted aryl al kyl,
su .C(O) NRL3R14, -S(O
NgigéR%%‘beﬁéﬂgr@ba rgu&%‘%é%ﬁg 7 is selected from
the group consisting of: alkyl, substituted al kyl, 15
upsybstituted a I, substltuted aryl, unsubstituted

substi t het ry unsubS' hed
het efloar yli gtit (Hm:hl kyl isti t ut ed
g f Nyor o&ll ky | pSubst i ted aryI aI v <AbNtitut ed
aryf al kyl, unsufsti tut het er oar yl al kyI Qbstit ut ed

heteroarylalkylf substituted cycl oal kyl :
unsubstituted cycl oal kyl ; wherein when sa
substituted Rl, R3, R4, R5, R11, R12, R13, 4, R15,
and R17 20 groups are other than substituted aIkyI

R Tt Fid COmps iR 3 il T T2 eolbled dnd Prisiogrbupe

are independently selected fromthe group consisting
of : alkyl, -CF3, -OH al koxy, hydroxyal kyl, aryl,
ar yiTal kyA compauRd=atiormulal uor oal kyl , f | uor oal koxy,
cycl oal kyl, cyclo yl aryls, heteroaryl,

355) bon oy

het er oar yl al kyl , "5(0) 2R 131, - C(O) NR13aRl4a,
-S(Ot NR13aR14a - g&Ba 25 -S02R13a, and

-N(R15a) 2, whe®d \R13a, Rlia and R15ayi s

| ndependent ly sel ect\ - om)/h/ gr i sting of

unsubsti t ut ed aIkyI unsubs NIt ut aryW hal o
substituted aryl, qﬂ$ubst| uted kylaﬁkyl hal o
substitut ed arylalkyl, and unsubstituted cycloalkyl,
except that the cyclized R11 and R12 are optionally

AT ecelBtafadigpiae Saf ot fy AR SHGAMRIRRE O o
any Riseledéd drovn fise groripsedrssistingt efd uaklklyétltutehqzrhédw substituted
phefyly inpibstudes! PyeciVicatiotiied Pfdinue Hrgibsiited Byrazinyl,
SUbéﬂGWW@EHgf’ Lﬁ%‘y’%fw fe OQW[E{/W):I %grﬁ§ﬁtut E? rﬁ[du'ﬁg Qhsubstituted
thloaheme}al ts;abstlmlted)ﬂmtiqne-yl unsubstituted thiazolyl, substltuted thiazolyl,

unsubstituted furanyl, substituted furanyl, unsubstituted isoxazolyl, substituted

isoxazolyl, unsubstituted oxazolyl, substituted oxazolyl, unsubstituted naphthyl,
substituted naphthyl, unsubstituted indolyl, substituted indolyl, unsubstituted
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fl uor oal koxy, cycloal kyl, cycl oal kyl aryl, heteroaryl,
het eroaryl al kyl , hal ogen, WO 2005/ 113534

WEIDSWERERON5/ 016507 119 - C( O 2R13a, - C( O NRL3aRIBES2005/016507
-S(O t NR13aR14a, -C(O Rl13alle- SO2R13a, and - N(Rl5a) 2,
wherein each Rl3a, Rl4a, and Rl5a is independently
sel ected fromthe group consisting of unsubstituted

beﬂt(bﬁmldazomybsbﬁttut@ﬂbéﬁz&lmldbﬁﬂoﬁll Susbstitlied b@h?bdloxPlyl substituted

unsubstituted arylalkyl, 'halo substituted aryla
eazming@mlbgnsvmtéuteglquuaallm substitwpd qumhnwmnsgabsummu

boleby et b s Ko bARAY. sualRidshiiiestRoBhoN- 3 Unsubstituted

belﬁicﬂhmphénem aurssubsRiuted pnyabgatgubsftmﬁautﬁwromrMbsmuted
Qnsi sting of heteroqary am nosul

isoﬁg%}dnau stityied lﬁ@thl@qullapm;ql;stltumdrm{razglm substituted pyrazolyl,
unséﬁ&@t gZI P%u%ﬁttﬁéﬁjﬁ%ﬁﬂg gﬁ%%ﬁ&%ﬁtlsgqumolmyl

ected fromthe group co
subsiitutbd tisaquiroliryl kynsubstitutéd bytledpﬁ‘alz}ﬂ |, substibaéd byfi@sbyrazinyl,

R PR, S e i et ol
sulfétlﬂﬁe& YiaESlyMORSu @tﬁu@&jteﬁﬁ%lgf %ub@h@g% ] g&%ﬁ;l#s%stltuted

he nitrogen atomto whic are
tnazm\wb suhbgtitetedtridzing, yesubstitded mbrombaylg sob@tltumr&bhmlyl

uns(ﬂfb/stlH_Fxglpperldua;glss%I butme'g ql}legdlily}\“umsgblﬁ\%l tgtqqi ppl\myl arpqi pubstituted

s MRS RIS b 3 Bosod 5.5 bl
indegendently seleqied fram the group consisting of: -OH, halogen, cyano, -CF3,

-OCF3, -NR"'R™, -NR"' -(CO)NR"'R", -C(O)NR''R'?, -CO;R"', -OR"", -SO,NR''R"2,
-NR"'SO»R™, -COR"", substituted aryl, unsubstituted aryl, substituted alkyl,
unsubstituted alkyl, substituted alkoxy, unsubstituted alkoxy, substituted arylalkyl,
unsubstituted arylalkyl, substituted heteroaryl, unsubstituted heteroaryl, substituted
aryloxy, unsubstituted aryloxy, substituted heteroarylalkyl, unsubstituted
heteroarylalkyl, substituted heteroarylalkoxy, unsubstituted heteroarylalkoxy,
substituted heterocycloalkyl, unsubstituted heterocycloalkyl, substituted hydroxyalkyl,
unsubstituted hydroxyalkyl; wherein the substituted substituent groups bound to Y are
substituted with 1 to 6 substituents independently selected from the group consisting
of halogen, -CF3, -COR",.OR", -NR"'R"?, -NO,, -CN, -SO,R", -SO,NR''R"2,
-NR"C(0)R"™, -C(O)NR''R"?, -NR""CO,R'2 and -CO,R!":

Q is selected from the group consisting of:

/ﬁ\ 5 NR® 0 0
5 /UES and W
N ey ey ™Y

the ring for the 5-het moiety is a heteroaryl ring selected from the group
consisting of: thiophene-yl, isothiazolyl, pyrrolyl and pyrazolyl;

R is bonded to a carbon atom of said 5-het and R is selected from the group
consisting of: hydrogen, halogen, unsubstituted alkyl, substituted alkyl, unsubstituted
alkoxy, substituted alkoxy, ~-OH, -OCF3, -CF3, -CN, -NO,, -C(O)R, -C(0)OR™,
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OHCsOHCA ONHY " NHV I O'bV NV NN HHNNHH
OH CH Ph , WO 2005/ 113534 PCT/ US2005/ 016507 120 OS O
wW@2®501356% S HJ,--NH 04-4 G NH H H OH Br OH Cl PCIOESH08016507

ad S\W NNI' Al =~~1 HHONH 'Y -HHHN OH C OH
Br, A S OO0 O0=S\r NI C AS \\ NNI G O4dC
~~COHC x SOOSNI A 0-\S\ H~ HIC | HH-N

-C(o;NR41§I‘Z CBIo@JNRE%RO2 -S@(%RN %JO}_%NR%@R@"I!Jﬁquéﬂféte@dﬁé
Su&liuofgd@rqybunsgbgltdeg keeteroanyl, and substituted heteroaryl;

n=0or1;

nN"=0or1;

R®, when n is 1, is bonded to a carbon atom in said 5-het, and R® is selected
from the group consisting of: halogen, cyano, -CF3, substituted alkyl, unsubstituted
alkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl and unsubstituted
heteroaryl;

R*, when n’is 1, is bonded to a nitrogen atom in said 5-het and R*is selected
from the group consisting of: substituted alkyl, unsubstituted alkyl, substituted aryl,
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, -COOR"” and
_OR17;

R® is selected from the group consisting of: hydrogen, cyano, substituted alkyl,
unsubstituted alkyl, substituted alkoxy, unsubstituted alkoxy, substituted aryl or
unsubstituted aryl, substituted heteroaryl, unsubstituted heteroaryl, substituted
arylalkyl, unsubstituted arylalkyl, -S(O)}NR™R™, -S(O)}R, -SOfluoroalkyl, -C(O), R,
-C(O)NR™R™ and -C(O)R"%;

R™ and R are independently selected from the group consisting of: hydrogen,
unsubstituted alkyl, substituted alkyl, unsubstituted aryl, substituted aryl, unsubstituted
alkylaryl, substituted alkylaryl, unsubstituted arylalkyl, substituted arylalkyl,
unsubstituted cycloalkyl, substituted cycloalkyl, carboxyalkyl, aminoalkyl,
unsubstituted heteroaryl, substituted heteroaryl, unsubstituted heteroarylalkyl,
substituted heteroarylalkyl, unsubstituted heterocycloalkylalkyl, substituted
heterocycloalkylalkyl, unsubstituted cycloalkylalkyl, substituted cycloalkylalkyl,
unsubstituted heterocyclic, substituted heterocyclic, unsubstituted fluoroalkyl, and
substituted fluoroalkyl; or

R"" and R, together with the nitrogen atom to which they are bound to in the
groups -C(O)NR''R"? and -SO,NR''R"?, form an unsubstituted or substituted
saturated heterocyclic ring, said ring optionally containing 1 to 3 additional
heteroatoms wherein said optional heteroatoms are selected from the group
consisting of O, S and —N(R"®), wherein there are optionally 1 to 3 substituents on the
substituted cyclized R" and R'? groups and each substituent is independently
selected from the group consisting of alkyl, aryl, hydroxy, cyano, hydroxyalkyl, alkoxy,
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0 HNI HHH OC OSHHNGC OSHH C J OHCC
“-NOHC 10v) SHH | 00==SC OSSHHO OHC
W@e0811 1348 2005/ 113534 PCT/ US2005/ 016507 121 CPCT/USI005/016507
yo\ p/ O HRHO=S IAN| CIIBNOH C -NOHC (N- S p
] O's HRHS  / \ I O Os" "Y-HHCO OHC ~OHC |
OHS/ 1 S\ O OSHH G OSHH-4;)l HNOH C HN

alké%jaﬁkyclj é’@l\alﬁlg_lfkfcl:lf&ohl k%%gy%o‘all@éﬁ;ﬁcgal kiKY, Hetdrba Seteroarylalkyl,
amino, aminoalkyl, -C(O)OR", -C(O)NR™*R™, -S(O}NR™R™, -C(O)R™, -SO.R",
-NHC(O)NR'R™, -NHC(O)OR™, halogen, and -N(R'®), wherein each R is
independently selected;

R and R" independently selected from the group consisting of: H,
unsubstituted alkyl, substituted alkyl, unsubstituted aryl, substituted aryl, unsubstituted
arylalkyl, substituted arylalkyl, unsubstituted heteroaryl, substituted heteroaryl,
unsubstituted cycloalkyl, substituted cycloalkyl, unsubstituted heteroarylalkyl, and
substituted heteroarylalkyl;

R is selected from the group consisting of: H, unsubstituted alkyl, substituted
alkyl, unsubstituted fluoroalkyl, substituted fluoroalkyl, unsubstituted aryl, substituted
aryl, unsubstituted heteroaryl, substituted heteroaryl, unsubstituted arylalkyl,
substituted arylalkyl -C(O)R", -C(O)NR™®R", -5(0)NR"*R", -C(O)R™ and -SO.R"3;

R is selected from the group consisting of: alkyl, substituted alkyl,
unsubstituted alkyl, substituted aryl, unsubstituted aryl, substituted heteroaryl,
unsubstituted heteroaryl, unsubstituted fluoroalkyl, substituted fluoroalkyl,
unsubstituted arylalkyl, substituted arylalkyl, unsubstituted heteroarylalkyl, substituted
heteroarylalkyl, substituted cycloalkyl and unsubstituted cycloalkyl;

wherein when said substituted R', R?, R*, R%, R, R"?, R"3, R™, R"®, and R"’
groups are other than substituted alkyl, then the substituents for said substituted R',
R? RY R5 R", R, R"™, R" R', R, and R" groups are independently selected
from the group consisting of: alkyl, -CF3, -OH, alkoxy, hydroxyalkyl, aryl, arylalkyl,
aminoalkyl, fluoroalky!, fluoroalkoxy, cycloalkyl, cycloalkylaryl, heteroaryl,
heteroarylalkyl, halogen, -C(0):R"*, -C(O)NR'¥?R™2, .S(O)}NR'**R™2, -C(O)R"*,
-SO,R ™2, and -N(R"%?),, wherein each R, R™2, and R'*is independently selected
from the group consisting of unsubstituted alkyl, unsubstituted aryl, halo substituted
aryl, unsubstituted arylalkyl, halo substituted arylalkyl, and unsubstituted cycloalkyl,
except that the cyclized R and R are optionally substituted as provided above;

wherein when said substituted R', R%, R*, R%, R", R"4, R"*, R", R"5, and R
groups are substituted alkyl, then the substituents for said substituted R', R?, R*, R®,
R", R™ R®, R™ RS, R, and R" groups are independently selected from the group
consisting of: -CF3, -OH, alkoxy, hydroxyalkyl, aryl, arylalkyl, aminoalkyl!, fluoroalkyl,
fluoroalkoxy, cycloalkyl, cycloalkylaryl, heteroaryl, heteroarylalkyl, halogen,
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s/ ?2H\ HRHO1 RHC HNOHC HNOHC 5 CHOH \
NN 1T VN N-Nj::; 1A HHNHHOACQ , OHd
W@RSINSBN | O=S'\ NN CI H2 \-NIHHC J NeCHUE20B5/016507
a JoHd \V\ NNO/ OIM O/ ~S\ N\, NHH
a N'NHH'd JOodd JoHdAd O0SO0 O- SO-N
H~H\SC]\ISH~HS 10/ OHCO aJOHCO , OS  00S
RISERIEN _ R1%R1GH. 13a 15a
(z@c?gw /113 N QI’ uséogéz%ﬁi?eso? 12%‘ o)q:tsq 52
wherdin Haeh(B $ anbR' Y is indepemiemdly @Iectad fg:m tbe gr@p)) consisting

of unsubslc_l'ﬁjteé aﬁ(y\, unsub’élﬁ{ﬂtésd aryl, halo substituted aryl, unsubstituted arylalkyl,
halo substituted arylalkyl, and unsubstituted cycloalkyi, except that the cyclized R’
and R are optionally substituted as provided above; and

tis1or2.

12.  The compound according to Claim 11, wherein R' is selected from the

group consisting of heteroaryl and aminosulfonyl.

13. The compound according to Claim 12, wherein

R'is -SONR"'R"?%; and

R and R'? are independently selected from the group consisting of: H,
unsubstituted alkyl, substituted alkyl, unsubstituted cycloalkyl, substituted cycloalkyl,
and the unsubstituted or substituted saturated heterocyclic ring formed when R'! and
R'2 are taken together with the nitrogen atom to which they are bound.

14. The compound of Claim 1 selected from the group consisting of:

Q S O o S o]
05— \ JL/Q\ O%E—Q\JL/Q
oy =N

/ OH cl , / OH Br ,
S 0
QAN AL @ S8 %
[\} —
Oz,S/Q\ﬁ N LO,TF AQ\N N cl
—N OH H H
| / - OH cl
Cl
o S 0 0o S 0
0=5 o=5—{ )
WD 'F'i ﬁ Cl NN D H rlyl cl
/ OH cl / OH cl
Q S o}
o S o)
OF NJLN/§<O o3 \
N H H N D N ” cl
/ OH CF3, OH Cl ,



NHHOHHCO , Hd , O S-NO *?
\,NWM HRH\ SOHC , JOHCO \ \
w0 200SHB84s HHH -9 S J OH O , and
pharmaceutically acceptabl &salt, o
15. The compound of Caim1l sel ected
conS|st|ng of. Js\ 0S0OS"~ H

@\ O—|CIOS145I el
A E:IHHQ “N 68
WHCL“‘I :-CIO:SI+~ H}

O O SHHRH | Cl Bp»<OSH~H - -
. , 15 V\D 2005/ 113534 PCT/ lg 2 0
Q S \ 0

VNHJ\l
S o] S
Q L Q \
=5"Xy" "N~ N cl 0=8"X""N
; H H ; H
—;Nk OH cl N

S-N 0 2NS- LH-H
O- NNO _ ONO
J OH Cl , P6GI/UK2085/016507
r so Ivate t her eof .

fr

0" s\ | HH=S
(RJ/QI\T | S\ 0
OHHCI BN CI S\O0

ftHa aNY o OH

5601@ 123 S\
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OHHcl

O SO O1S4 NONHNHHOd
w@b@sesseut i cal |y acceptable salt,

=S\ NIL NC

HN CH Cl
and
or

-"NHHOHOG OH

I CHC or a
sol vat e PORURIINS/016507

5 16. The conpound of C ai 11 sel ected fromthe group

consistingof: OSSOSSON\V\ N1I1 NI cI N, --(
\\ HRHL O OHC , / OHCO 00s\ Scl OS\\
I\ULNICIO4NIHHNI‘HHCIS Cob 10 O
NN | S\ NITHHO _@/@l‘,ﬂl\& . OH
\0\ ClNlO% HIH N H#® OHE |, o
o—ﬂﬁ@%s |SO\ m(ﬁ@él e -Ns \ CCHRH T G
|-ﬂ.50'|CI(;|-JO‘|CI \' N -(N-N ~ OM SN

H-HCI \N, H~H CI

PCT/ US2005/ 016507' 124 or a phar maceutl c

able s
O=/“S AN NJLN Cl
N H H
C\/ OH Cl
OH

OH Cl
E)
S (o]
oL V1 Q
[
= N N
0 ,SJ\)\H N cl
OH Cl

OH a o,
\

3 My 9

0=%

~N Y N c
_ OH cl
W W
O=,

—N ‘Q\H H/Q
/ OH c
O S 0
3 \ ==
- H H

OH cl

()—|CI,

sol vat e t her eof

_
Q S
) \
=S
—N, ‘_\Q\
) OH
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17. The compound of Claim 1l selected fromthe
consisting of: oS\ 00- 0S\ 0., ONSHSH
wo081836 5/ OHCA , J OHCA , OS\ OO0PCDURWD5/016507
O _ ONSHSH\ SoONSH HR2S -~/ CHC O

~\W NN SOCSS\ 00 NHH\ NN\ S
OHC , 100 SOON- SO0~0 OA s\ \ \ H
oH , OSNOQO,- SNQ O -~ HNHH
\N(/@z(}la N \, /%\N— 0 O\NO
NH\ H\ S 15 Jy angl™J Sor a
hartaceut i cal Py acceptabl e sal t,owr sol vatg thereof .
18. The conpound 'of Caim1 seI ected fromthe’ group

oOfiSisti iy of/~MWD 2005/ 113 uszﬁs/ 507 125
/ N $° N

OH cl c,
g W Wy 5 1YL, O
0=% 0=
HoN ‘J\)\N ”’QS ~N ‘g)\” H/QS
OH a , A OH a
NN o hY
- Q 0 =
N\ —
o=s— N L
SNy oy
1 oH a and J oH a,

or a pharmaceutically acceptable salt, or solvate thereof.

15.  The compound of Claim 1 selected from the group consisting of:
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or a pharmaceutically acceptable salt, or solvate thereof.

and

16. The compound of Claim 1 selected from the group consisting of:
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126 OS O/ ©CeS~~NNNHHC OHCd or a
phar maceutically acceptable salt, or solvate thereof.
WQ@2005A135B4ar maceut i cal conposition conprising apCT/@8805/016507
one conpound of 5 Claim1,13r a pharmaceutically
acceptable salt or solvate thereof, in conbination
with a pharmaceutically acceptable carrier. 22. The
or us;ma%a@buh@mtam@tamaﬁaun& sélVafe thpssrRceutical |y
acceptable salt or solvate thereof, of Claim1l for
t he manuf acture of a nedi canent for treatl ng CXCRL to

or CR2 e ] At T accordi ng. t.o
3 aith 22 TR PO T B GRIRCL Rt oo Wibe GoPaiting o
or sequentially with at |east one additional agent,
dru rredl carrent ant i body apd/or inhibitor for
oRsLgaty ng= g, ch ki ne medi gied di\se&sL. 4. The use
Ng~T m 22 whergl N\ edrjf o’gg\d‘szbindstoa
receptorg 25. The _u§/e acgQrding t aim 22
wherein the conpound binds to a 20 CXCRE r'eceptor.
26. The use according to Claim22 wherein said
gedg rrerg is used concubrerg y 0 equentially with
o vgﬁ i cament @gg t/iel gr oup
—non§ st ||'Ihg Bf N sease nodi f)ﬁng Hn? fatic drugs;
nons®rroi dal acitinfla oryOB5 drugs; dpOX-2
sel ective inhibitors; 1 inhibitors; ,
I mmunosuppr essi ves; steroids; biological response
rmdl fiers; and other anti-inflamuatory agents or

euolos eful for the tgeagnent of chenokine
O we@;s 27. The usgwacEoldi r?g/to aim 26
anal'i'j sease is an i N amytofy Mo YMlease.
$Bbs) 113534 PCT/ US2005/ 016507 Q7 28. Thg use of

at | east one conpound, or a pharmaceutically
10 acceptabl e salt or solvate thereof, of Claim1 for

othe ngf gctyre of a nedi camsg for,greating cancer.
0=} TPE-Y cor di ng é)\"vvhe £y said
/e camentHl sJused conc L nt | orN seHue | aI ly with

at Past one @ntineopl astic agenit seI ectetd ,fromthe
group consisting of. (1) gentitabine, (2) paclitaxel,
(3) 5 Fl uorouracil, (4)
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or a pharmaceutically acceptable salt, or solvate thereof.

18.  The compound of Claim 1 selected from the group consisting of:
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cycl ophospham de, (5) tenozol om de and (6)

Vincristine. 10 30. The use according to Cl aim 28
wob@saiLisssai d nedi canment is used with at | easPCDOB2005/016507

agent selected fromthe gr&¥p consisting of

m crotubul e affecting agents, antineoplastic agents,

anti - angi ogenesi s agents, VEGF receptor Kkinase

i nhi bi tor SCN ant i bodi es agai nst the VEGF receptor,

|Cnte erony an diation. 15 31. The usenof at |east
Og oulhd phar maceut i ¢al Is ccefit ab al t
r } vaﬂe tHer f,Cof CaimDbD L@E’
'g medHcanent forCltreatl ng angﬂ\bge}ey §l. he use
of at |east one conpound, or - pharfhceuti cal ey
acceptable salt 20 or solvate thereof cmf Caim1l for
the manufaciNire of a nedi canmeng, treatl n
angi ni c N)cul di sease. 330—3’ t one
(e} NGB geceut i cal‘w ac eptl-abl 8 s It
S Ivaé t*herébf Iof Claiml f Hanuf act (f' e of a
nedi ¢ nt for t(f‘eatl ng 25 as na. 34. The use of:’ at
| east oné&Nconmpound, or a pharmaceutical |y acceptable
Qsa or{yf‘:skol thereof, of Caim1 for't he

0=% Q oedi canent f (_R;St eut i n a @ nonary
E’;‘gl sgase’infa patient in needH(%\flf S R Glal d
reat ment conprising 30 the ude ofggai nJé

concurre%l y or sequentially with at | east one

o cogpound selected fromthe group gonsis
o=yldc COI‘j}II\CO 5-11i poxygen inphiitoys,,
/adR noQEptNT “Jgorfilsts, nuscak pjc apragyn

MUS@HAT | NI C I\/Bcant agoni sts, nuscarigi ¢ M2 ‘agogi st s,
NK3 ant agoni sts, LTB4 antagonists, cysteinqyl
| eukotri eghe WO 2005/ 113534 PCT/ S2QQ5/( 01 7 8

Qant ni sy s, nchodi lators, BG I i biff or DE
0=prry N gse inhibi tersy TR . Cl
HaNpho Ehdﬂi pase i nhi bi tors, phosphoki pase

inhr'bitors, histantne HL antagonists, histam ne H3

ant @goni st &N dopani ne agoni sts, aden05| neCR2 agoni st s,
pni st s, GABA—b go ts, Nnoc tin
ofakit s, 5 nucoly
dnt i oxi dant s, \am"f-lL ahtle0|es
anti bodi es, amdi -1 gE-anti dles -TNF
anti bodi es, 1L-10, adhesi on ol ecul e |nh|b|tors and
growm h hornones. 35. The use of at |east one conpound
AU eaé?acfﬁ o or solvate
o a?%'e?eof Lﬂ"@é@%{:ﬁ?ﬂtb ! or t g}?’rg'r\},% ‘%@ﬁﬂ?‘é" of a
medi canent for treati ng multiple sclerosis, said

i 19 e GomBRua 28 CAaRA heSia hedorRi he or oup

consisting of: glatir cet @t e, ucocortl coi ds,
met hot r exat e, azot hi acge and
CB2-sel ective agents.”

or a pharmaceutically acceptable salt, or solvate thereof.

20. A compound of the formula:
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15 36. The use of at |east one conpound, or a

phar maceutically acceptable salt or solvate thereof,
wokoshaisea 1 for the manufacture of a nmedi cameneCT/82005/016507

treating nmultiple sclerosi®, said nedi canent being

used concurrently or sequentially with at | east one

conpound sel ected fromthe group consisting of:

net hot rexate, cycl ospor'én, SI ef | uniym de
ome,/ 84\l nte ferlatiramar
rTHPT - Nano b xi mab.

sul f asal azi ne, f-netha
npBundH or

acet ate, prednisone, et

37. The use of at |east jone g
pharmaceutical ly accep,t/#bLe It or sol hte ther eof ,

of aiml for the manuffacture of a nedi canent for

I i . W?é 1A [ I cament bei ng
m%&?%?@%%gﬂ{r@% t ygg?atgéggreth{)*i%?l?/%wtﬂte at 25 | east one

compound sel ected fromthe group consisting of: COX-2

inhibitors, COX-1 .inhibitors, inmMmunosuppressjves,

st e?gj ds A PIEMAGEYHCS) GRPROSIHPR pomaﬂsmigw_&aah‘a@? coppund of
g}t 8 fan b ikall oEeLpibel CATEK ARl Rl combination wit
a phadinaaeeticdllyraaceptableaarmert of rheumatoid arthritis.

30 38. The use of at |east one compound, or a

phar maceutically acceptable salt or solvate thereof,

of Shai nThefye 6 |8FRYRCESNBoGhd ore BhamnBesutic@lly acceptable salt
treating stroke and ischenm a renperf usion injury, Ssaid

or sefuatedtheraofpef Glpimskiprdbe manufaciuye of a redigamend fonytreating CXCR1
i 0 ound sel ected fromthe group
or %@{cp%@%ﬁme WBIEEE 113534 PCT/ Us2005/ 016507 129
thronbolitics, antiplatelet agents, antagonists,

anticoagul ants and ot her conpounds, indicated for the
t r ed®nEie Use aceerding & Glaim &4 whegeinznid medigamept isjised

r C | .
con S5 SATRONEAY v 8 PR CRCSIHGA P 505 ebicament
antibodyf axed/or inhitbitox foretieatingea tchearokine aiadigtedtdisdase. and

i schem a reperfusion injury, said nedi canent bei ng

used concurrently or sequentially with (b) at |east

onesgonp i i ‘

Coraet op Huse ROy Lo Ol 22 MR PR hp AT Ebings to 2
CXaRil regeptom. 10 40. The use of at | east one conpound,

or a pharmaceutically acceptable salt or solvate

thereof, of Caim1 for the manufacture of a

nedpsanemhefiRe édc@?dih?@o QMaifrf R SiHerefrthe dBAPGAEBInds to a

bei ng used concurrentlTy or sequentially with at | east
CXeir2 repemb@und sel ected fromthe group consisting of:

i Mmunosuppr essi ves, steroids, and anti-TNF-a

conmpounds. 15 41. The use of at |east one conpound, or

a pher maThy iusealdcyrding e Cidine22 altereipr s4#i@ Invédi€ament is used
thereof, of Caiml for the manufacture of a

conghurerdiyfiseayentialbawith gt leash paedgedisament sglecteshiremethe group
corify 6P BRIe3SE MWodhyind Bhfirhedfitie &rab52HERUEAS dal UMt fnmatory
drugs; COX-2 selective inhibitors; COX-1 inhibitors; immunosuppressives; steroids;
biological response modifiers; and other anti-inflammatory agents or therapeutics
useful for the freatment of chemokine mediated diseases.

27. The use according to Claim 26 wherein said disease is an inflammatory

disease.
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i nflammation, rheumatoid arthritis, psoriasis, atopic
dermatitis, asthma, COPD, adult 20 respiratory

woele@sasisi4 arthritis, inflammatory bowel di seaseCT/US2005/016507
Crohn's disease, ulcerativ&7 colitis, septic shock,
endot oxi ¢ shock, gram negative sepsis, toxic shock
syndronme, stroke, ischem a reperfusion injury, renal
reperfusion injury, glonmerulonephritis, thronbosis,
Al zhei nmer' s di sease, graft vs. host reaction,
al | 38r af Theajsexafiadieastaniescompound, area peammacautically acceptable salt

' n | ayed type hypersensi.tivit .
or ST BRSO ORlin £ Br IS e REe Bl & hétiaren or treating cancer,
cardi ac ischem a, osteoarthritis, nultiple sclerosis,
restinosis, angiogenesis, osteoporosis, gingivitis,
r es®Pr at 6§ Uspragserding ée dainy 28 wherein $rigawedicament is used

, : iated viru
corfet 8 or Sy R i o8 e BRe iR PEBleRt ol selgpted rom the
groppuworisistingrof] (1)-gengsitabibys (@) patiitaxel! (FHBFIuTOURICISE)
rai ns, contusions, psoriatic arthritis, herpes,
cvc%?m amide, (S¢temozelemide pad (B) Yinasistigepr ain - 30
injury, CNS tunors, subarachnoid henorrhage, post

surgical trauma, interstitial pneunonitis,
hy p&0.s enfhe use taccording taClaind28 ehedeintsdid nsedieament is used with at

ancreatiti chr.oni ancreatitis, acute alcohglic
leafi3i 3pat selectPdiorm e Bt ohnivindiol Bifrobule aflecting agents,
antimebpfdstic agentd) HnBdaiHicgéresi hBS s ' inhibi
infl amrlat_iggr?, ret %ﬁa% hy (5?%?@%& uri E)?‘?égd?ggg{‘?gemlb'tors’
antibgd®&siaganst theVEGBoesepbesoterferan, ard radiatiomy
macul ar degeneration with the wet type preferred,
corneal neovascul arization, polymyositis, vasculitis,

acrel. gapiié USe of ebledist 8HE EBRTHOUNIS BF 8. phatfidcattically acceptable salt
di sease, esophagitis, glossitis, airflow obstruction,

or sglvata jhereebaf £daiomdifoe iesmanufaciwrerofer mesicgment for treating
%m;%i- litis, bronchiolitis obliterans, chronic
an@c? nc |'¥i s, cor pul nonae, 5 dyspnea, enphysens,
hyper capnea, hyperinflation, hypoxen a,
hyper oxi_a- i nduc i nfl ammati ons, hypoxia, surgical

d
| urtf-vol i U%e_ﬁet leaat oRe CABIRAURD; Pha Rhiasmaseutiealiracceptable salt
o r‘ .
or sBARRS UERBLA RPN e L e @8leament oy roating an
angpageniooeular disehgei s ( CAPD), granul ocytic ehrlichiosis, '
sarcoi dosis, small airway disease,
ventil ati on-perfusion m smatchi ng, wheeze, colds,

gouys, almphedd ef bt 1885t dife eb@glaaﬁd, bPQE}fﬁFnﬂH&Quﬁgéﬂg%&%eptable salt

periodontitis, cancer, tran ant rep usron 1 nj
or sghvate thareef, of &ilaipt hfertheonanefastire@f a madicaeentser éating
asﬂ,ggsi m 41 wherein said (a) Allograft rejections are
ected fromthe group consisting of acute 15
allograft rejections and chronic allograft rejections,
(b) Earl_ly tranS{)I antation rejection is an acute
al 13ygr afltherugecet atdaast qng compounduersa pbarmasautically acceptable salt

or UM irdoflLP R i pRASALELS ot B ¥bBhmentoniating
pulrgonary disessesinianatidnt!ig Aeddwiepsh teatment, said treatment comprising
the use of said medicament concurrently or sequentially with at least one compound
selected from the group consisting of: glucocorticoids, 5-lipoxygenase inhibitors, £-2
adrenoceptor agonists, muscarinic M1 antagonists, muscarinic M3 antagonists,
muscarinic M2 agonists, NK3 antagonists, LTB4 antagonists, cysteinyl leukotriene
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20 nmenbr anous neuropat hy and i di opat hi c neuropat hy,
(f) Autoi nmune di seases are anem as, and (Q)
wy/a®salissd s syndronmes are sel ected fromthe grPCpUS2005/016507
consisting of giant cell @&8teritis, Behcet's disease
and Wegener's granul omatosis. 25 43. The use of at
| east one conpound, or a pharmaceutically acceptable

anﬁaﬁdmst@rbr%ﬁbHé'&ll%\téﬁeP@E4 irfHi b|9r§' PbE lf'dé“blﬂbr’éE elashtase inhibitors,

manuf actureo amalcamant for treatln
MNP nalnnblteaasphoam@masem;nmbltms,ppmsmmpase@ inynbltors hlstamlne HA1

anfE ARG iSerTne Hi ool AGKETT Bp addbiaTh rfenipsine A2 agoniss,
NI aid NKBant4goniths GRBAD agbnis%?nfoc tiR QMRS eﬂfec?orants

phar maceutical |y acceptabl & salt or solvate there
mugplyticagants,fdacongesiants; fandionidands, antinibed entihodiss rantl IL-5

an%ogﬂége@gcrl\@[ gﬁt@i@%&%ﬁ%ﬁtﬁﬁ&#ﬁ@(&%/ Oi@ﬁ?ﬂ ad%gé'loﬁ(smolecule

inhibierseavlgicwth Horaeepest abl e salt  or sol vate thereof,
of daiml for the manufacture of a nedi canent for

treati ng pain. 5 47. The use of at | east one conpound,

oh e?g gp a‘rﬁ?‘i%%;c}f%% 1é¥sg?3‘?€éhc§8rﬁg ra BR% rrﬁ‘%éevtﬁ clly acceptable salt

or smldateatheréoff of Claiaat forghe manufaslﬂr@l oﬂ”adhéd!ﬁémenb fritgeating multiple
used Wt | east one nedi canment St?l ected fromthe

sclgfosis sa ﬁ@d&arﬂ%"fotfemwaﬁésconmg Y ARseauestially with at least one
corﬁthhG’%@fe%&QcPﬁBﬁt th@d Btdon%%rlm 'o??t'#éﬁranjrgr %ta@%ld&%ortlcmds,
of at or a phar y

|'east one compoun ceutica
methnigxaid) azathibpriney mifokanirene, rende0B2-sele@ivel agent§.or
the manufacture of a nmedi canment for treating acute
pain, acute inflammtory pain, chronic inflammtory

pai 86. or TREwLRBAfhit feditidhe compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating multiple
sclerosis, said medicament being used concurrently or sequentially with at least one
compound selected from the group consisting of: methotrexate, cyclosporin,
leflunimide, sulfasalazine, B-methasone, B-interferon, glatiramer acetate, prednisone,

etonercept, and infliximab.

37. The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating
rheumatoid arthritis, said medicament being used concurrently or sequentially with at
least one compound selected from the group consisting of: COX-2 inhibitors, COX-1
inhibitors, immunosuppressives, steroids, PDE 4 inhibitors, anti-TNF-a compounds,
MMP inhibitors, glucocorticoids, chemokine inhibitors, CB2-selective agents, and
other classes of compounds indicated for the treatment of rheumatoid arthritis.

38. The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating stroke
and ischemia reperfusion injury, said medicament being used concurrently or

sequentially with at least one compound selected from the group consisting of:
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thrombolitics, antiplatelet agents, antagonists, anticoagulants and other compounds

indicated for the treatment of rheumatoid arthritis.

39. The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating stroke
and ischemia reperfusion injury, said medicament being used concurrently or
sequentially with (b) at least one compound selected from the group consisting of:
tenecteplase, TPA, alteplase, abciximab, eftiifbatide, and heparin.

40. The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating
psoriasis, said medicament being used concurrently or sequentially with at least one
compound selected from the group consisting of: immunosuppressives, steroids, and

anti-TNF-a compounds.

41. The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating a
disease selected from the group consisting of: pain, acute inflammation, chronic
inflammation, rheumatoid arthritis, psoriasis, atopic dermatitis, asthma, COPD, adult
respiratory disease, arthritis, inflammatory bowel disease, Crohn's disease, ulcérative
colitis, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome,
stroke, ischemia reperfusion injury, renal reperfusion injury, glomerulonephritis,
thrombosis, Alzheimer's disease, graft vs. host reaction, allograft rejections, malaria,
acute respiratory distress syndrome, delayed type hypersensitivity reaction,
atherosclerosis, cerebral ischemia, cardiac ischemia, osteoarthritis, multiple sclerosis,
restinosis, angiogenesis, osteoporosis, gingivitis, respiratory viruses, herpes viruses,
hepatitis viruses, HIV, Kaposi's sarcoma associated virus, meningitis, cystic fibrosis,
pre-term labor, cough, pruritis, multi-organ dysfunction, trauma, strains, sprains,
contusions, psoriatic arthritis, herpes, encephalitis, CNS vasculitis, traumatic brain
injury, CNS tumors, subarachnoid hemorrhage, post surgical trauma, interstitial
pneumonitis, hypersensitivity, crystal induced arthritis, acute pancreatitis, chronic
pancreatitis, acute alcoholic hepatitis, necrotizing enterocolitis, chronic sinusitis,

angiogenic ocular disease, ocular inflammation, retinopathy of prematurity, diabetic
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retinopathy, macular degeneration with the wet type preferred, corneal
neovascularization, polymyositis, vasculitis, acne, gastric ulcers, duodenal ulcers,
celiac disease, esophagitis, glossitis, airflow obstruction, airway hyperresponsiveness,
bronchiectasis, bronchiolitis, bronchiolitis obliterans, chronic bronchitis, cor pulmonae,
dyspnea, emphysema, hypercapnea, hyperinflation, hypoxemia, hyperoxia-induced
inflammations, hypoxia, surgical lung volume reduction, pulmonary fibrosis, pulmonary
hypertension, right ventricular hypertrophy, peritonitis associated with continuous
ambulatory peritoneal dialysis (CAPD), granulocytic ehrlichiosis, sarcoidosis, small
airway disease, ventilation-perfusion mismatching, wheeze, colds, gout, alcoholic liver
disease, lupus, burn therapy, periodontitis, cancer, transplant reperfusion injury, and

early transplantation rejection.

42. The use of Claim 41 wherein said

(@)  Allograft rejections are selected from the group consisting of acute
allograft rejections and chronic allograft rejections,

(b)  Early transplantation rejection is an acute allograft rejection,

(c¢)  Autoimmune deafness is Meniere’s disease,

(d)  Myocarditis is viral myocarditis,

(e)  Neuropathies are selected from the group consisting of IgA neuropathy,
membranous neuropathy and idiopathic neuropathy,

(f) Autoimmune diseases are anemias, and

(9) Vasculitis syndromes are selected from the group consisting of giant cell
arteritis, Behcet's disease and Wegener's granulomatosis.

43.  The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating.

44.  The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating
arthritis.

45.  The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating.
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46. The use of at least one compound, or a pharmaceutically acceptable sait

or solvate thereof, of Claim 1 for the manufacture of a medicament for treating pain.

47. The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating pain,
said medicament being used with at least one medicament selected from the group
consisting of: NSAIDs, COXIB inhibitors, anti-depressants, and anti-convulsants.

48. The use of at least one compound, or a pharmaceutically acceptable salt
or solvate thereof, of Claim 1 for the manufacture of a medicament for treating acute

pain, acute inflammatory pain, chronic inflammatory pain, or neropathic pain.



