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The present invention relates to. novel hexanoic acid derivatives, ng@ﬂg@i
of use and pharnaceutical conpositions containing them 5 The coﬁp of
the invention are potent and selective inhibitors of MP-11la binding to
its receptor CCR1 found on. inflammtory and i nmunonodul atory cells
(preferably |eukocytes and | ynphocytes). The CCRI receptor is also
sonetines referred to as the C& CKRL receptor. These conpounds al so
“inhibit MP-1a (and the rel ated chenoki nes showmn to interact with CCRI {e
g , RANTES and MCP-3)) induced chenotaxis of THP-1 cells and 10 human

| eukocytes and are potentially useful for the treatnent or prevention, of
aut oi mune di seases. (such as rheumatoid arthritis, type | diabetes
(recent. onset), inflammatory bowel disease, optic neuritis. psoriasis,

mul tiple sclerosis, polynyalgia rheumatica, uveiti-s, and vasculitis).
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i mmunonodul atc{)grggg%e sp&%ﬁhg@rﬁat@g%@@ }éﬁé# Qif?sﬁ&fes Ilg'%%eengg @nﬂﬁ' ﬁa‘"’?’
“the synovi al %98 oPgs nevBiEnRROBRYS. di“i“ﬂ’l'el ﬁ@%mﬁatn@myglplacmpwnat@aanuemaemdt i ng
“ti ssue transphemniitis)atacgat sndasbtohia hﬁmmmasabormaxﬁ@t(hmsa@fos?édaﬂﬁﬂlsc adult
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ot " 2e0 @Sk 98D e gfeD HsRiREy “DRilel Sl o, Rlapfar, frghera
(1994)). 15Ant“i’ﬂ96t!$'% lrmr @Rd glemsrdaserhrifis)y; Allergie convtinnk (suell es@ehmarand atopic
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i rect evide r _the a.an sea
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MiP-1c and RANTES are soluble chemotactic peptides (chemokines) which are
produced by inflammatory cells, in particular CD8+ lymphocytes, polymorphonuciear
) leukocytes (PMNSs) and macrophages, J.Biol. Chem., 270 (30) 29671-29675 (1995). These
chemokanes act by inducing the mlgrauon and activation of key inflammatory and

25  immunomodutatory celis. Eievated levels of chemokmes have been found in the synovial fiuid
of theumatoid arthritis patients, chronic and rejecting tissue transplant patients and in the
nasal secretions of allergic rhinitis patients following allergen exposure (Teran , et al., J.
Immunol., 1806-1812 (1996), and Kuna et al, J. _Allergy_Clin, _Immunol. 321 (1994)).
Antibodies which interfere with the chemokinefreceptor interaction by neutralizing MIP1a or

30 gene dlsruphon have provided direct evidence for the role of MIP-1a and RANTES in disease
by Ilmmng the recruitment of monocytes and CDB+ lymphocytes (Smith et al., J Immunol
153, 4704 (1994) and Cook et al., Science, 269, 1583 (1995')). Together this data
‘demonstrates thal CCR1 antagonists would be an effective at treatment of several immune

based diseases. The compounds described within are potent and selective antagonists of
35 CCRt.
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., SOCKCaalll, | CFsSOr,  (CeColalkySO5.  phengl. (CxCujoycloaliot,
20 (Cz-Cg)heterocydoalkyl and {Cz Calheteraaryt; ' '
. R¥is phenyl{CHa)uc. ﬂaphﬂlyi-(CHz)m (Cscm)cvdaa'kﬂ-(CHz)m* (CrCs)afkyiOf (Cz- K
) 'Cg)l"aeteroarﬁ—(C!-lz)m .- wherein m i -an interger from zero to four; wherem each aof sa(d_
. pheayl, naphthy{ (C;,—Cm)cydoa!kyl or (CrGolheteroaryl ‘moieties of said phenyi—(CH,]...— .
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25 - optmnally be substituted - with one of more substttuents mdependenﬂy selec(ed frum o

N hydrogen deuterium, halo, CN, (C.—Cs}alkyl opticnally subst:luted with one or mace ﬂuorme':- )
atomis,. hydroxy hydroxy—(C.—Cs)alky{ (C-Ce)alkoxy opttonally substttuted with one ar more
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consisting of vhydrogén. deuterium, halo, CN, (C-Cglalkyl optionally substituted with one or
more fluarine atoms, hydroxy, hydroxy-{C-Ce)atky!, (C+Ce)atkoxy opfionally substituted with
one of more fluorine atoms, {Cy-Ce)alkoxy(C,-Celalkyl, HO-{C=O}-, (C,-Colalkyl-0-(C=O}, HO- -
(C=OHCsColalkyl, (C:-Co)alkyt-O-(C=O}(C+-Ce)alkyl, AC-Colalkyl-(C=0)-0-, (Ci-Celatkyi-
30 (C=0)0-C\-Cealkyl, H(O=C)-, H(0=C)-(C,-Ce)élkyl. {C-Ce)alkyi(O=C}-, (C:le)alkyl(0=C)-
(Ci-Ce)alkyl, NO,, amino, (C,-Celalkylamino, {(Ci-Cs)alkyl};amino, ' amindC,thkﬁ.
(Cr-Colalkylamino(Cr-Celalkyl, [(Ci-Colalkyllamino(C -Ce)alky, H:NA(C=0)-, (Cs+-Celalkyl-NH-
(C=O). [(Ci-CelalkylN-(C=0), HN({C=OMC:-Celatkyl, (C+Celalkyl-HN(C=OHC/-Celalkyl,
- KC+Celalkyll:N-(C=OHC:-Celalkyl. H(O=C}-NH-, (C:-Celalkyl(C=O}NH, (C-Colalkyl(C=0)-
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_ contain from one to three heteroatoms independently selected from nitrogen, sulfur or oxygen
t”) . _ wherein said (C--Cg)heteroaryl moiety of said (C-Cq)heteroaryl-(CH;),- group may optionaﬁy ‘
- S be substituted on any of the ring carbon atoms capable of forming an additional bond with a
25 | " sUbstituent selected from the group consisting of hydrogen, deuterium, halo, CN, (C1-Celalkyl
optionally substituted with one or more _fluorine atoms, hydroxy, hydroxy—.(C_,—.Cs)alkyl.
{Cy-Ce)atkoxy optionally substituted with one or more fluorine at-oms. (C,Ca)atkoxy(é,-cs)alkyl,
HO-(C=0}-, (C1-Celalky-O{C=0}, HO-{C=O}(C,-Ce)alikyt, (C:-Ce)alkyl-o-(C-OHCrCa)alkvL
‘ (Cr-ColalkyHC=0)-0-, (CrCelalkyl- H(C=0)}0-(C:-Celalkyl, H(O= =C}, H(O-C)—(C:-Cs)alkyl.

' i 30  (Ci-Cslalkyl(O=C)-, (C,-Cs}alkyl(O"C)-(C,-Cs)alkyl NO,.  amino, (CrCs)aikylammo. :
[CrColalkyflamino, ~ amino(C,-Colaliyt, {Cr-Colalkylamino(C:-Celalkyl,
HCy-Colalkyllamino(C-Colalkyl, HoN-(C=0}-, (C,-Cs)alkyl-NH-{C=0}-, [(C;-Cq)alkyl.N-{C=0}-,
HN(C=OH(C-Celalkyl, (C+-Colalkyt-HN(C=OHC-Cs)alkyl, [(C+-Ce)alkyl,N-{C=0OHC-Co)alkyl,
H(O=C}-NH-, (C+-Colalkyl{C=O)-NH, (C;-Cs)alil(C=OHNH}(C,-Celalkyl, (Ci-Colalkyl{C=0)-

35 {N(C:-Colalkyl}(C1-Colalkyl, (Ci-Colalky!-S-, (C1-Ce)aliyl(S=0}-, (Cr-Celalky-SOz, (C1-Colatiyl-
SOzNH-, HN-S07, HoN-SO-(Cy-Cg)alkyl, (C:-Ce)alkytHN-SO(C,-Celalkyl, [((Cr-Celalkyl]N-



15 (C=O -, [(Cl-CB)al ky!]2N(C=0)-, H2N(C=0O) - (C1=0C6) al kyl , 4
(C1l-C6) al kyl -HN(C=0) - (C1- C6) al kyl , [(Cl-C6)al kylj2N(C= O) (C1- CGfaI k)[}?
H(O=C)-NH . (Cl-C6)al kyl (C=O -NH, (Cil-C6)alkyl(C=0- [NH (C1-C6)alkyl,
(Cl1l-C6) al kyl (C=O -[ N(C1-C6)al kylj(Cl-C6)al kyl. (Cl-0C6)alkyl -S-,

(Cl-Co)al kyt- (S=O -, (Cl-C5)alkyl s@2, .(Cl-C6)alkyl-SO2-NH, H2N SO2-.
H2N- SO2- (Cl1- Cs) al kyl, (C1-C6) al kyl HN- SO2- ( C, - C6) al kyl ,

[ (C1- C6) al kyl ) 2N- SOz- ( C1- C6) al kyl , CF3SC3-. (Cl-C6)al kyt-SO3-, 20 phenyl,
(C3-C10)cydoal kyl , (C2-C q)heterocydoal kyi, apd (C2-C9)heteroaryl; wherein
t he (C2-C9) heteroaryl noiety of said R3 (C2- het eroaryl - (CH2) n group nay
contain fromene to three heteroatons independently selected fromnit rogen.
sul fur or oxygen wherein said (C2- 69) heteroaryl noi ety of said

(C7-C9) hetero grou esubtltute nah

the ring car bgénéf;?‘g%%@apabl e g:fr% Bc?ﬂ%k%&c? 5 onaP t75'&'5‘nd mﬁ%‘“ﬁcyf%a'%’"
substi t uent sé@e@wFWQm'Km@ﬂ@&@whe@mMﬁﬁmg of hydrogen, deuteri um
hal o, CN, (Cl-C6) a'ﬂﬁ)é}eln %érﬂﬁﬁéiét tsééhﬁﬁqé z)Wngmp%‘@ptﬁﬁall'ﬂ’%ﬁ&uhfté

t hyd h K b t t t d-
i th one or it EAPYbHIHENSE »qéd m}&pﬂm@%&a"a@%yaﬁwﬁ”? cfiniremyne o ©
(C1- C6) al k¥1 - @r@@z@);htueﬂﬂ()n@@s@)ier@lﬁei@ﬁgcbjr«y the group consisting of hydrogen deuterlum
(C1-C6)al kyl - 9&16 G:l@ ¢, ﬁl é’dukﬂéu{ subsfit(tda Gfih SHekof ok AublineQtoms, hydnoxg‘(; 61ydmxy

(C1-Co)al kyl - l?@m&) i‘%ﬁ ‘5%% oY) |o§1C1 6 grlﬁkmaorme atoms,

(C, -CB)al kyl ( 65“‘“‘“(
" (C, - CB) al kyl amm)alkoﬁ(mansm@) al k-(C2O nocc,maaalﬂﬁ(cecbﬁ) al KD-(C=O)}(C-Colalkyl,

5 2L 0 o om0 rcos
szﬁﬁ C=0) - ‘(‘bl -&h (© —‘i*&‘ia fla. kGt Co - ((@)13@%!«9&91{ Calalkyl, NO,, amino,
E (C 5:1 CGC;S) ialk klyl( i@&)@f@mé CLH B0 piyjsbminoH( @ﬁﬁb(cwbh)alksa Ll ralkiitininolesAc, iy,
a
FERCRI e ks ST P R o
a 1
- (C1- C6) al k%( HWCSCENGCI(CEE) akiyt=0)-NECle ) ayko+d)aNHIC AtlangR 0 4C,-Colal
(5 ot PR S Il L =
of said R3 ar§@=hteH Ogry &lal¥- 1aoda |(CyCalaitytiN-5Q+-Eor Calalkpy [(CrEe)alkyllN-
napht hyl , \m%@at(o‘saal@i phengksmpd napbl-byaikyiBe,-0pt | @Ra,Y Decsidhdyicoltiord
with from one( e? %gﬁh%_#ﬁn{ S }ypdependent ly sel ect ed fromthe
group consi st’l %ﬁgdg eriumY “hal o, CN. (Cl-Co6)al kyl optionally
substituted wit h SR opndriieecdrbatotol Whichtitoivsatiaaedt oy, a Hiyeltosepven membered
1£|C| - C6) alzb%/l catt@bychidningl WReftin @R} b@RALdrbon UM df shill Ak Mbhber8d arBcyliRrifg may
( quoz:lr n)e a?k;lrga a&%e % lé_ nﬁ% ug%ljeg E?)fctel-_éc%rcgm the gcr)blup consisting of hydrogen,
: deuterium, halo, CN {C1-Celalkyl optionally substituted with one or more fiuorine atoms
,‘) ~ {preferably one to three fiuorine atoms), hydroxy, hydroxy-{(C-Cgalkyl, (C,-Cglalkoxy optionally

_substituted with one or more fluorine atoms (preferably one to three fluorine atoms),

25 (C1-Celalkoxy(C+-Cglalkyt,  HO-(C=0)., (C,-C.—,}alk_yi-O—(C—O)— HO-(C'OHC,-Cg)alkyi
(Cr-Celalkyt-O{C=OHC-Celalkyl, (Cr-Celalkyl-{C=0)-O-, (Ci-Cs)alkyi-(C-O)-O-(CrCe)alkyl
H(O=C}-, H{O=CHC-Cs)alkyl, (C:-Ce)atkyl(O=C}-, (C,-Cs)alkyi(O-C)-(CrCe)alkyl NO,, amino,
(Ci-Celalkylamino, [(C,-Cg)alkyl};amino, amlno(c,—cs)alkyl (C+-Celalkylamino(C-Ce)alkyl,
[(C+-Celalkyl] amino(C,-Celalky, HN-(C=0}, (C1-Celalkyl-NH-{C=0)}-, HCr-Celalkyll,N{C=0})-,

30 HN(C=OHC,-Celalkyl, (Cr-Colalkyl-HN(C=OMC1-Ce)alkyl, [C-Colalkyl.N-{C=OHC1-Ce)alkyl,
H(O=C)}-NH-, (C,Colalkyl(C=0}-NH, (Ci-Ce)alky{(C=OHNHNC,-Clalkyl, (C-Coalkyl(C=0O)-

- IN(Ci-Celalkyl)(C1-Colatkyl, {Cy-Celalkyl-S-, (Cr-Colalkyl-(S=0}, (Cr-Celalkyl-SO, (C+-Celatkyt-
‘SOANH-, HN-SO5~, H,N- -S0AC-Celalkyl, (C+-Ce)alkylHN-SO~(C-Celalkyl, [(Ci-Celalkyl];N-

_ SOA{CCelalkyl, CF3S0s-,  (CGCelalkyl- SO, phenyl,  (CsCioJcycloalkyl,
35 (CrCodheterocycloatkyl, and (C-Cg)heteroanyl; wherein one of the carbon-carbon Bonds of
said five to seven membered carbocyclic ring may optionally be fused to an optionally
substituted phenyl ring, wherein said subsfitutents may be independently selected from



(CrcB)al ky[-O- (C=O-(C -CB)al kyl, - (G -06)al kyt-(C~-OY0O.

.~(Cl - CO al kygf, =0-04C1 - C6) al kYt. 10 H(O=(,)-,, H(O=C)- (g - C6)al ki/IAUG 2004
(C-C6)al kyl (O=Cy. (Cl-0C6)al ky[(OcC)-(CI-Cr.)aI kyl . NO2, am no.
(g-(:~)alkylam nn. [(CG -C6)al kyg2am no, am no(Cl - CrJal kyI :

(g -C-,)alkylam no(G -C6)al kyL f(Cl-CG al ky@Qam no(CI-CG)aI kyI .

H2N- (C, =0 -, (g -C6)al kyl-NH (C-0)-. [(G-(:~)aj[kyl hN-(C _

H2ZN(C=0) - (Cl - C6)al-kyl . (Cl-C6)al kyl - HN( C=0) - (C (~s)al kyl . [(C

| -CO al ky[hN-(C--OXCl -CB6)al kyl. H(O=C)-NH.- (G -C6)al kyl (G -0 - NH,
(Cl-06)al kyl (CCO-fNM Cl-C6)al kyl, (G -C. 6)athkyl.(C=0 15

[N(Cl-C6)al kyq(G -Ccjal kyl. (G -q al kyl-S-. (G -CWal kY14S--0) - -

(G -cC6)alkYl-SQr- (C -G alkyt- SOz-NH . H2N- S% . Hz2. N-SOQz- (G - C6) al kyf,
(Cl-Co) af kyt HN- SOz4C C-. )aI kyl éCt aj kYg2N- S02- (C, -(7.6)al kyl .
CF3SQ r-. (G hyerer rﬁ” (Cenialey eptiopallysubsiituted with one ‘or more fluorine
( Cz- Ca) het er catyrs oﬁfmmy oamth mfwmadeemmarwoxwhya&ym@bsm @ ikolp
which It 1S HariPdbRiE il biePorlifors RAHe BRMRTbER anfPodsdh RS fiblife L,
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SUDSU | UL o i oot B Lt On o ESEb ot () 2k ot
Fluorine. atorip? Cﬁ“ﬁ" el roR e, ¢ Pé%(sz%&%éa'éﬁ Ji% 5P
substituted \/(Frﬁs 0. mblCe CoINTAk3MI0. o tagHan(CpEoalisd.a iGy-Calaliylarpino(By-Gaalkyl,
- fluorine at Om-ca)alﬁwﬁﬁu LT ~LAhIkeR XY 1O} alky K {E=6)., ((Cr-Coralicyl]N-{
18 Sy e R )F'QW a"fvt;éf L0010t
gg/ &3 )~Z I)1E|y rﬁfwgg@m@ww (ciﬁmmomﬁgfm_ég capaﬁgcatkywoy
@ (Laalk (e Cofafkyt Ik +Cg)alkyi-
~)al k Cl
Egl (c 6% al k%g’% o('&?“\'&fy 3l &Jdr‘(z'%fm“?zo(ﬁ %ﬁl?&!‘%'ﬁ#%%% K@q-CealiyllN-

H2N- (C=0) - @%%Wl - NH (GE;SP:— @rceﬁ}kv& al @06\440153)311_&!' 30Cs-Cro)eycloalkyl,

H2N( C=0) - (q (60, e CI- alk |,
|(CI-CG) kthN—( 0) )aIkyf(C—O) NH.
(Cl - C~6) kyI (C= 'ﬂ. ‘c’ 03 °"vi°f39"°upofﬂle
[N(CI-C&)aIkSorrht(li:I-Cr )alkyt -(G - )aIkA—S— Cr.)al kyl-(S=0 -.
(g -cCoe)al kyj-SO~z-, (g-Cr,)al ~yj _ SOz . H2V\802- H2N- SOz- (G - Cr Jal kyl
(CI-CG)aIky]HN—SOZ(C CG)aIkyI [(Ci- alky SOz- (Cj-GCs)al kyl,
CF3SM3-, (C-Cs)al kyl- S03-. phenyl. -Cl cycl oal kyl . 35
(G 2-Cg) heterocycl oal kyl . and (Cz-(Cq) aryl; wherein one of the
car bon-carbon bonds of said five to severRGrrenbered carbocyclic ring may
optionally be fused to an optionally substituted phenyl ring. wherein said
subst i t ut ent¥hengiy Rbis hydraaere deldeniuny (GeCaaityb dydnomm(a:- DTk @ Orydrofiy(C,-Ce)alkyl,
(C+-Ce)alkoxy(C=0}-, (C3-Crolcycloalkyl-(CHz),-, (CCo)heteracycloalkyl-{(CH,),-,
20  (CyColheteroaryl{CH,),-, phenyl-(CH,),-, or naphthyl-{CH,),-, wherein p is an integer from
Zero fo _four: wherein said (Cx-Co)heterocycloalkyl, (C.-Cs)heteroaryl, pheriyl and naphthyl
groups of said (Cqu)heterocydoaIkyl-(éHZ)p (CrCo)heteroaryl-{CH,),-, phenyl-(CHg),~, or

naphthyi-(CH,),- may be optionally substituted on any of the ring atoms capable of. supporﬂng _

floril

;:_f.‘-.. _
N

an additional bond with a substituent se!ected from the group- consustmg of hydrogen halo, : - '
© 25 CN, (Ci-Celatkyl opfionally substituted with one or more fluorine atoms, hydroxy, hydroxy-
{C-Celalkyl, (C,-Ce)atkoxy optionaily substltuted with - one or more ﬂuonne -atoms,’
(C+-Cs)alkoxy{C;-Celalkyt. HO-{C=0})-, (C1-Ce)alkyi-O-(C=0)-, . HO-{C=0)-(C+-C¢)alkyi,
(C1-Ce)atky-O-(C=OHC-Colalkyl, (Cr-Clalky-{C=0)-0-, (C-Colalky-{C=0}-0ACy-Celalkyl,
. HO=C),, HO=CHC+Celalkyl, (C:-Ce) alky(O=C})-, (CCe)alkyl(O=CHC-Cslalkyl, NO,,
30  amino, (Ci-Ce)alkylamino, [(Ci-Celalkyl), amino, amino(C,-Ce)alkyl, (Crcs)alkylamino
(C4+-Celalkyl, [{C+-Ce)atkyl)zamino(C,-Cq)alkyl, H:N-(C=0)-, {C,-Cs}alkﬁ-NH{C=0
[(Ci-CelalkyllN-(C=0)-.  H,N{C=0}(C,-Cealkyi, (C1-Cs)alkyl-HN(CﬂHCn-Cs)alkyl.
[(C+-Celalkyl],N-(C=OHC1-Celalkyl, H{O=C}-NH-, (C-Cglalkyl{C=0O)-NH, (C:-Ce)alkyi(C=0
INH](C+-Celalkyl, (C1-Co)alkyl(C=OMN(C,-Cq)alkyl}(C-Ce)alkyl, (C1-Coalkyt-S-, {C,-Ca)alkyl-



j'hydr ogen, deuterium halo. CN, (C Co6) al kyI optionally subst I tuted \knﬁ'%s c?%m
or ' more fluorine atons (preferably one to three fluorine atons), hydroxy,.
hydroxy (C, -0C6)al kyl, (C,-C6)al koxy  optionally substituted. with one’ or. -

~-nmore fluorine atons (preferably one to three fiuorine atoms) :

. (€, -C6)al koxy(C, -C6)al kyl. HO (C=0-, (C, -C6)alkyl-0-(C=0)-

‘HO (C=0) - (C1-Co) al kyI 5 (g -06)al kyI (‘C‘-O) (C -CB6)al kyl .

(-CT-€6).al kyl - (C=0) - (C1-CO) al kyl - C—O) -(Cl-Ce)alkyt. H(O=C)-.

H(G=C) - (C, - C6) al kyl , (C C6) aI kyl (O=C) - (C C6) al kyl (O=C) - (C1- C6) aI kyI

. 'NCR. 06) al kyl. alLky!,
(G, - ag1) 2|O C&m ) Xy | fctéf?%éw kyqas%@ﬁb(%l%éﬁ{ |
H2N- ( c=0) - I@BNSQﬂGNHam—mCGFQCQZNWﬂCWWN (Qt;z@sln C(ct-caalkv!-

Hf:cN;§§Tf)y||(J§ﬁl( e?i "’?‘ﬁdtk o=c NH- % ﬁl%‘?@% N
(C.- CB) al kyl (C=09 @%MF‘”{"@& re p

al kyl ] (<, C@):abclowc;oa(kﬁbfdﬁﬁ)m{adey\lanﬁefM@Jgdﬁﬁrabﬂep!d—(pseﬂletemcydoalkﬂ group
(C1- CB) al ky, g@akw

(:gssgg) al kK %‘h&%’&a"’( g; ’% al % M&m w@kyé&g‘:\%ﬁsg C, -

. (C2-Co) hetﬁmﬁcydwwﬂc.anm Q-G ralplyadptiorally gitistitated: viih dRé ersmom ﬂuome
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(C3-C, o) Cyﬁ@ﬁbwhtdﬁﬁwrmmkﬂQc.ca)hwwﬂwdnai«hw«ﬁﬂm.c«)atnwoz aniino,

1 L PO ASEIE o el Sl bR el d

(C2- Cg) het{&.saramzaphem:a)am HAAGER (Cr@s)élﬁ}ﬂi‘""&c‘% (Ci-Coal
- (Cr- C~) het 6]-E iy, zmaiwwmmem«mmmmwwa -

g;pagﬁ 9%}%‘6 (ﬁg&%@ﬁcggﬁ&n é%%%ﬂ%@g%@ L(Jen eda1E (rjgfn
" the gr oup w&msmwgiwm@@w%h@@ﬁmﬁ{mr ((@‘C@%\SQw (Cb-[ﬁs)a&bﬂal | y-
- subst i t'ut esh il HIREOYr HAREE,{O, ngmme(cnmaﬁyzuhmm)&mdrmseaawm
1£I%o??)ngl Q’%g(&)a!@) al k&%o?_pt i O?@rés%lkﬁ%t i t“t&e Wi th ?&-C.Wk%
(Co-Gsheteracycloatkyl, and (C-Colheteroaryl;
20 R® is hydrogen, deuterium, (C,-Cg)alkyl or amino;
Xis NR” or S wherein R is defined as R above and
with the proviso that when R’ is a five-membered heterocyclic group, either R” ar R3
- -must be substituted by a functional group ather than (C-Celalkyl, hydroxy(ct-cs)alkyi (Ci-
o Cs)alkoxy, (C-Ce)alkyl{C=0}-O-, (C,-Cs)alkyl-(c-':O)-O—(C,—Cs)alkyl -amino, (C,-CG)alkyiammo
n 25 [(C.-Cs)alkyllzammo amtno(C,-Cs)aiky( benzofuryl mdolyl azacycloalkyl, azablcycloalkyl or
' benzopqpendmyi
One embodiment may provide pharmaceutically acceptable acid addition salts of
compounds of the formula 1. The acids which are used to prepare the pharmaceutically
acceptable acid addition salts of the aforementioned base compounds of this invention may be
those which form non-toxic acid addition salts, i.e., salts containing pharmacologically acceptable
anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, suifate, bisulfate,
phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate,
maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethanesuifonate, -
benzenesulfonate, p-toluenesulfonate and pamoate [i.e., 1,1-methylene-bis-(2-hydroxy-3-
naphthoate)]salts.
Another embodiment may relate to base addition salts of formula 1. The chemical
bases that may be used as reagents to prepare pharmaceutically acceptable-base salis of those

‘‘‘‘‘‘



(C -C6)al koxy(Cl-C6)atkyl, HO (C=O-. .(C -Co)alkyt-O(C0O}, L AUG 2004
HO (C=0)-(C,-(:6)alkyt, (G -0C6)alkyl-O(C=0-(C, -C8)alkyt,
(C -Co)alkyl-(CO-0. (C-Co)alkyl-(C=O-0(C -C6)al kyl, HO=C)-,
H(O=C)-(C, -C6)al kyl. (C -C6) alkyl(0C=C-. (Cl-C6)al kyt(O=C}-(C, -0C6)al kyt,
NC2. 30 am no, (Cl-C6)atkylamno, j(C -C6)alkylj2 am no, am no(C, -C6)al kyl,
(C1 )aikylamno (C,-C6)alkyl. [(C, -C6)al kyf]2am no(C, -C6)al kyt.
H2N- (C=0)-. (Cl-CB)atkyt-NH (C=0O) -, ((Cl-C6)aikytl2N-(CO-,
H2N( C=0) - (C1- C6) al kyl . (C, -C6)al kyt-HN(CBO) - (C, -C6) al kyl,
[ (Cl-C6)al kyl]2N- (C=0O -(C, -C6)al kyt, H(O=C)-NH, (C, -0C6)al kyl(C=0) -NH,
(C1-C6)al kyt (C=0)- [NH (C1-C8) al kyl
( C1- CB) al kydo(npeWydg M(famuts) tiak gie] daitlic Conatlieydre tiiaSe-to#) rahk formSon-toxic base

Cl- C6) al kyl 4 - =) - 4. - | = -
! (Cocch) aririf wREs iy g Suchinoni«Elie brdé sl rotude. ot agg ot iteg e

,t. (G - Co) dhdagl derfved fr@n) suchYplExmgasogiCallyCadceptaple CHBHBOr suchCas Gikaiamietal -
$03- phen
(G- 0o} not Srii e i iaR b eod iR pHE bRGHE S EREIR o, colcimand,
t hey are atmagnesidm)ocanme@niu@x- ob @Qi}ehmllmi@c;amlrwl Reditigr oazfdta/\/rmmbu rasani- of
the zing at h I
subst 1 it ed ETYLea g ebh ol FEREHG b h Rer T Sfer B8 saks B,
hydrogen. IphkonadeNlicylig acehiatik prgaoistanuines.| y substituted with one or rmre

[l portne atoms. TrBYebOnab kP Kofshifilo i Al Hbubyd Bond e 0 BBk aHd

substituted: with one o uori ne
NCO, (cs Jagsenyithe ¢adpounds Hthe@nentsn mamm(st:;ls ¢is pad krphs Caerdigurations and as

Y(Cl-C6)a *‘Ee g%fcs) Iky =0 O. (Cl-CB)Ikyi-{c=03-0 (G -C8)a kyL
H( O=C) - ?ﬁ: A 5 kyt . (C -CB) aWO=C) - .
(Cs-Cs) at kyl (O:¢}FQE{§§ wm$m4faq/lndica1@g thendlkyl. and( @kenyCayeupsyetamerd do herein, as

55 R ot S o ARG, A o
[ (_j - C6) at loy|branghedCand they mqugls}ec |(g_1gk,Acyc|opropy| cyclobutyl, cyclopentyl,
H 00 - it e PR be oot of bfpichd B, Sanfelaiol) Hffetes. bitesd®
( C1- CBI at t ofhgn@sp indigatgdCihatogpa maylingis- fosyiag kehioring Grrodiea kg lodBe,
R e e s L
SQz- ( C1- Co)tefwy levelsfof Sasaturation sud) as kycorBomA.. cyslobnlyl, cy¢lasmiy) eyciwantenyl,
() et ey ges ybpodihs. CRASESR BB 2%, SRR BBhrenem,
above: . and bicyclo[3.2.1]Joctane, norbornanyl etc..

(C-Co)Heterocycloalkyl when wused herein may refer to pyrrolidinyl,

tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyi,
oxiranyl, methylenedioxyl, chromenyl, isoxazolidinyl, 1,3-oxazolidin-3-yi, isothiazolidinyl,
1,3-thiazolidin-3-yl, 1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-yl, piperidinyl, thiomorpholinyt,
1,2- tetrahydrothiazin-2-yl, 1,3-tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morpholinyl,
1 2-tetrahydrodiazin-2-yl, 1,3-tetrahydrodiazin-yl, tetrahydroazepinyl, piperazinyl,
chromanyl, etc. One of ordinary skill in the art will understand that the connection of said
(Cx-Co)heterocycloalkyt rings is through a carbon or a sp® hybridized nitrogen
heteroatom.

(C2-Cg)Heteroaryl when used herein may refer to furyl, thienyl, thiazolyl, pyrazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, 1,3,5-



.With the .proviso' that when R4 is a five-nmenbered heterocyclic grhohgh 2004
either RZ or R3 nust be substituted by a functional group -other.-than
(C1l-Co)atkyt. hydroxy(C% C6) at kyl. (Cs- C6)al koxy, (Cl- C6 tkyt{C O -0-;
(C -Co)alkyl{C () -O(Cy-C6)al kyl.- am no, (C C6)al kytammo. 25

[ (C1l-C6)al kyl]2am rto. am no(Cl-C~)atkyl. benzofuryl. indolyl,

azacydoal kyl . azabi cydoat kyt or benzopi peridinyl. One enbodi nent may
provi de pharmaceutically acceptable acid addition salts of conpounds of
the formula 1. The acids which are used 80 prepare the pharnaceutically

accept abl eoﬁ&du%zcﬂ&ﬁ L5 @l \Ag&ié%oﬁgfloﬁ 3 A& akigsGye Wtég%gzggé’oﬁﬁ CPEBQHQ&éz&{A this

i nventi on t hésSe or m'non- t oxi c t1oh S

salts cont dn%ﬂﬁ@awmﬂﬁﬂgpﬁmlw rycazinyl ayridazieni GAd;trigzinh ‘a% 3tthazlny!
hydr ochl origgs g#b\éﬁwgpb 613 ci‘)ﬂ%?ﬁ&.ﬁ;ﬂ cfifhofir,t gﬁérﬁnny'fu'ﬂuﬁhﬂ @V%Mgfd?é BH-

phosphat e, aci éet act at trat’e, "aci
tartrate, lﬁﬂp&armdrrm ebeermﬂatmmhenyl &l at &, &t@trahmr@rqugplmaﬂht @enmwﬂr at e,

benzoat e, Eg?b{[ﬂﬁﬁ(g%{g r?s%ﬁﬁsotﬁlta%\ges '-Uegqﬂ%&a‘%ollyh benzeRGaad) {@n ailﬁanaphthgnyl

p-t ol uenes onat e anoate | | ene-br s-
napht hoat ejgostianaphthemyk hemZOé#bmd.u lﬁ@bﬁnzqfuganyb I!@motyb insiplyd, Ia@rdﬁzmvb rnd@awiyls of

formula 1. U&ﬁ‘nﬁh d?r?dlyl b@ﬁﬁ%ﬁahﬂagpﬁg&/a&iﬁﬁt Héﬁ%&ﬁﬂb@@%@%ﬁ@&@ o, SO B

phar maceut i ca ase’ s ose 4 ounds of
formula I tonanarmsblilattmuaﬁ Wil undergtaad Ahat tihey eormectinn ofraayd @ﬁwh&berocmwybase
salts with h OtﬁRR}dd ngn-1 oxi c, b u are
not Ilmtedﬂtﬂg !stchose ge% V%B ro%]agtcﬁ] a?ﬁc@tlg?ggamg} %heglt% Eaenlf’g%m
cations such as Adylidien %ﬁdaBTelm@ﬁme%ftQ@.hgnyi opoephRylum and sodi um and

al kaline earth netal cations e(c.., calciumand mnagnhesium, ammonium or
wat er sol ubl e am ne addition salts such as N net hyl gl ucam ne- (negl um ne),
and the | ower al kanol ammoni um and ot her base salts of pharnmaceutically
accept abl e organi c am nes. The compounds may contain ol efin-like double
bonds. Wen such bonds are present, the conpounds of the invention may
exist as cis and trans configurations and as mxtures thereof. Unless

ot herwi se indicated, the alkyl and al kenyl groups referred to herein, as
wel | as the al kyl noieties of other groups referred to herein (e.g.,

al koxy), may be linear or branched, and they may al so be cyclic e( cO.,
cycl opropyl, cyclobutyl, cyclopentyl,




cycl ohexyl or cycloheptyl) or be linear or branched and contai n &yAdlG @04
noi eties. Unless otherw se indicated, hal ogen may include fl uorine,

chl orine, brom ne, and iodine. (C3-C, 0)Cycloal kyl when used herein refers
to cycl oal kyl groups containing zero to two |evels of unsaturation such as
cycl opropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl,
cyclohexenyl, 1, 3-cycl ohexadi ene, cycl oheptyl, cycl oheptenyl,

bi cycl o[ 3.2.1 ]Joctane, norbornanyl etc..9(C2- CB)FbterocycIoaIkyI when used

herei n may refer to rrolidin d ro any.
t et r ahydr opyr anyihe W‘%/%PHWS ”ﬁg 'BE]W%\E@/ICO" ?tlotﬁ‘?ﬁ?f), %'lgr ﬁdlf HE8RYs)
net hyl enedigyy by wrcamunhersl §ﬂ3>caﬁ1@b|md:isny)l‘ thé Provaz ol {edi.n éB}aylllqmers and

i sot hi azol i di nyl -t hiazolidin-3-

Oy ea S i dnaeamers). 35 Wl e rarpIre. diatisse @i i fihet s bt such isomers.

t et r ahydr ot hi azmre%méb colmpauh@s bRkyehuRt hrragnzmlﬁdeythosbemt’raﬂ;edstetelocmjmaty nyl ,
nor phol i nyl tetrahy rod iazin-2-yl, 1,3-tetrahydrodiazin-yl, tetra
hyd roaze [ﬁ e 'Bl‘ﬁ'@?‘-’é&l nyl, chromanyl, etc. One of ordinary skill in the
art will understand that the connection of said (C2- Cg) het erocycl oal kyl ‘
rings is through a carbon or a spa hybridized nitrogen heteroatom

(C2- C9) Het.eroaryl when used herein may refer to fury], thienyl, thiazolyl,

"~ pyrazolyl, isothiazolyl, oxazolyl, ,isoxazolyl, pyrrolyl, triazolyl,
- fetrazol yl, imdazolyl, 1,3,504 A 2004 8a oxadi azol yI |
-1, 2, 4- oxadi azol yl, 1, 2, 3- oxad azol gn_t‘hladlazo*z%l1 ] S
~1,2,3-thiadiazolyl, 1,2 4ptfia az 5 I ridyl, pyrimdyl, pyrazinyl,
pyri dazi nyl , 1.2,4-triaziny| 112, 3 iqyl, .~ 1,3,5-triazinyl,
pyrazol of 3, 4-'b] pyri di nyl', C|nnoI|nyI erldlnyl purinyl, 6, 7-dihydro-5H

[1]pyrindinyl, benzo[b]thlophenyl 5 6, 7, 8- tetrahydro qui nolin-3-yl,
benzoxazol yl , b&nefetred a«zmpgundsmt-m formua émwnciucﬁ%ﬂpﬁg gshgrein ' is optionaily

penzi m dazolyheridy aﬁ&ﬁ%a%%]%ud@ft BhASROR ARy, ﬁ@Y‘”PWﬂ rindiny]

|sobenzofuran I zi'ny qui nol yI ,

qui nol ylI , plbahmtbzmbﬂl mds?ml,npxrazmwylbenqeiw@zeM nmnzoty@am@xg@nwfn]thl@h@nylme
of ordinar ¥|a %llen)(ln f.ll?\%xéﬁn I, %édulrﬁﬂﬂﬂr%t@f‘@tétg.é’rh/dw&utﬁ&ﬂ\[@ﬁ bprq#m{) oligdi d

(CZ- C9) hetero $ TS a car at om or i zed

ni trogen hem@dlfefﬁtabh(r pyrazgield, 4d§9.‘dldife5ﬁfl reinfgjin-deft cpyridin-2ive By - d@b’dfﬁaﬁj‘lﬂhyl
4 AUG 2004 ?pynnd:n-3-yl, benzothiazol-2-yi, indol-2-yl, pyrazin-2-yl, benzoimidazol-2-yl, benzofuran-

2-yl, benzolblthiophen-2-yl, naphthalen-2-yl, quinoxalin-2-yl, quinoxalin-6-yl, isoquinolin-
1-yl, isoquinolin-3-yl, isoquinolin-4-yl, 5,6,7,8-tetrahydro-quinolin-3-yl, quinolin-2-yl,
quinolin-3-yl, quinolin-4-yl or quinolin-6-yl, most preferably quinoxalin-6-yl, quinolin-2-yl,
quinolin-3-yl, quinoxalin-2-yl, quinolin-4-yl or quinolin-6-yl,

Other preferred compounds of formula | may include those wherein R? is
optionally substituted phenyl, benzyl, naphthyl, cyclohexyl, thienyl, thiazolyl, pyridwl,
oxazolyl, furanyl, or thiophenyl; wherein said substituents are independently selected
from hydrogen, halo, (C+-Cs)alkyl, trifluoromethyl, trifluoromethoxy, hydroxy, -C(=0)-OH,
(C4-Ce)alkoxy, (Cq-Cglalkoxy(C=0)-, NO,, amino, (C-Ceg)alkyll;amino, (C4-Cs,)alkyl-O-
(C=0)-, HO-(C=0)-{C;-Cs)alkyl, H,N-(C=0}-, (C:-Cg)alkyl-NH-{C=0)-, [(C;-Cs)alkyi].N-
(C=0)-, HiN(C=0)-{Cs-Cslalkyl, (C;-Ce)alkyl-HN(C=0)-(C,-Cslatkyl, [(Ci-Cg)alkyl]N-
(C=0)- (Ci-Cglalkyl, H(O=C)-NH-, (C;-C¢)alkyl(C=0)}-NH, (C;-Cslalkyl{C=O)-[NH|C-
Cs)alkyl, (C4-Cs,)alkyl(C=0)-[N(C,-Cs)alkyl}(C4-Cg), phenoxy, and benzyloxy.
| Other preferred compounds of formula | may include those wherein R® is
optionally substituted (C;-Cyo)alkyl, benzyl, pyranyl or (Cs-Cyo)cycloalkyl-(CHz),-, wherein
any of the carbon-carbon single bonds of said (C4-Cyo)alkyl may be optionally replaced



The conpounds may include all conformational isomers cis and trardGi PWners)
and all optical isoners of conpounds of the formula | (e.g., enantioners
and diastereoners), as well as racernic, diastereoneric and other m xtures
of such isomers. Preferred conpounds of formula | may include those with
the stereochem stry depicted in formula Preferred conpounds of the formula
| may include those wherein R is optionally substituted
pyrazol o[ 3, 4-b] pyridinyl, cinnolinyl, pyridinyl,

6, 7-di hydro-5H-[ 1] pyri ndi nyl, benzot hi &eol yl, indolyl, pyrazinyl,
benzoi m dazol yl, benzofuranyl, benzo[b]thi ophenyl, naphthal enyl,

qui noxal i nyl, isoquinolinyl, 5,6,7,8-tetrahydro-quinolin-3-yl or

qui nol i nyl by agareorpearben doubje pomci1adre [pBefarablypsptiodally-sbglitutedimingyli isolautyl; |

:o%(rj Io Ioll 2 §| Y penfyal1 ZBﬂhé}M@rb‘ﬁfylir"'bHeﬂ#%é fgrdeglgf %yXIEgenpr@? EIBH@@?'@? ,QEyXIL)heptyl,

benzoi
benzo[ b] t hm@mﬁ@rsfaraply whesgin theasubstitaent is ﬂupmn@(&csbakﬁoyihydrw noxal i n- 6-yl,
i soqui nolin- 1-yl, isoquinolin-3-yl, isoquinolin-4-y|,

5,6,7,8-tetrahydro-quinolin-3-yl, quinolin-2-yl, quinolin-3-yl,

qui nolin-4-yl or quinolin-6-yl, nost preferably quinoxalin-6-yl,

qui nolin-2-yl, quinolin-3-yl, quinoxalin-2-yl, quinolin-4-yl or
quinolin-6-yl, Qher preferred conmpounds of fornmula | may include those
wherein R2 is optionally substituted phenyl, benzyl, naphthyl, cycl ohexyl,
thienyl, thiazolyl, pyridyl, oxazolyl, furanyl, or thiophenyl; wherein
sai d substituents are independently selected from hydrogen, halo,
(C1-Co)al kyl, trifluoronmethyl, trifluoronethoxy, hydroxy, -C(=0) -CH,
(C1-Co) al koxy, (C, -0C6)al koxy(C=0-, N2, am no, (C, -C6)alkyl]2am no,

(C -C6,)alkyl-O (C=O-, HO (CO-(C1-Co6)al kyl, H2N-(C=O) -,

(Cl-C6)al kyl-NH (C=O -, [(C -CB)alkyl]2N (CO-, H2N(C=0 - (C1-Co) al kyl,
(C -06)al kyl -HN(C=0O) - (C1-C6)al kyl, [(C, -C6)al kyl]2N- (C=O- (C, -Co)al kyl,
H(O=C)-NH, (Cl-C6)al kyl (C=O-NH, (Cl-C6)alkyl(C=0O-[NH] (C1- C6)al kyl,

(C -C6:)alkyl (CCO-[N(C, -C6)al kyl](C,-C6), phenoxy, and benzyl oxy. O her
preferred conpounds of forrmula I may include those wherein R3 is
optionally substituted (Cl-Ci o)al kyl, benzyl, pyranyl or
(C3-C,0)cycl oal kyl -(CH2) 1-, wherein any of the carbon-carbon single bonds
of said (C,-Cl(j)alkyl nmay be optionally replaced 4 AUG 2004 9a by a

car bon-carbon doubl e bond; nore preferably optionally substituted n-butyl,
i sobutyl, n-pentyl, 3-nethyl-butyl, 2-nmethyl-pentyl, allyl, cyclopentyl,
cycl ohexyl or cycl oheptyl,



nore preferably wherein the substituent is fluoro, (C, -C6)alkyl or AhXL?H%'
. 4 AUG 2004 Exanpl es of specific preferred conmpounds of the fornmula |I are
the follovving: Quinoxaline-2-carboxylic acid [I
(S)-(3-fluoro-benzyl)-2(S), 7-di hydroxy-4(R) - (1 H
I m dazol - 2-yiy7-nmet hyl -octyl j-am de; Quinoxaline-2--arboxylic acid
| (S)-benzyl -2(S), 7-di hydroxy-4(R)- (I Him dazol - 2-yi)- 5

nmet hyl--.oct yfl -am de; Qui noxal i ne-2.-nrboxylic acid
7-fluoro-1(S)-(3-fluoro-benzyi)-2(S)-hydroxyg4(R)-(lH
m dazol - 2-yi)-7-met hyl -oct ~4] - am de; Qui noxel’i ne-2-corboxylic acid
1(S)-benzyl -7-fluoro-2(S)-hydroxy-4(R)-(IHimndazol -

, YQ-7- met hyl - octyl )-am de; 10 . , Quinoxaline-2-carboxylic acid
||(S) (3~fluaro- be%ﬂés%f@ecﬁc Q*QJ SfpodaddBE K lorftiii) are the following:
u

) -

f ~4- oct A- d
S)- benzyi -2(9) . 7- B %W{P%ylaca( RN eraras &"zvff&(%-d'mqwm%ﬁ”-
Qui noxal i ne- ZMMMH-memﬂmwl-amlde
[7-f1uoro-1(S)-(3-flindl@fif-REREHK W 86iP) [ &Ws&r—&%ﬂ&%«éﬁqum:dazor-z-yi}-

4(R) - sulfarmyk cbA-am de; Quni oxal i ne- 2 car boxy acl
(9)- benzy| @V’?%@)“'q?ydroxy 7-met hyl - 4(R) - sul farnoyl -octyl)-amni de;
Qui noxal i ne- 2 car bQuiydxatinestetatiboxylic acid [7-fiuoro-1(S)-3-uoro-benzyi}-2(S)-hydroxy-4(R}-(1H-

f1(9)-(3-fl uqma\glﬁ.aw}}né@ﬁga&gamm@ydfOxy Tyl SR

met hyl suf t noyk~cVj - am I noxal i ne-2-carboxylic acid (
(S) - benzyl - 2(S) - 7- "Fﬁ%a'f"s;?ymib%lchwd At(ﬁj-be'w&7r&m§aﬁ($hmxyd@)y(ﬂf)i-lranm
QJi noxal i ne- 2«gpT-methyildctyl]-amids:
- (3-fdyuor o- be r %Y - . :
fhylsul far nOE/I - or}%:l%@ 'E]g@%%op%g a%f& aéﬂ? ﬁlﬁ)y "%@%ﬂ??%""géﬁ”a"y’""‘e“‘y‘“‘(“*
f| (S) benzyi -Spligm ﬂ'ﬁ)&hydroxy 7 met hyl -4(R)- 25
net hyl sul famoykx ’ﬁmmm@:z-cacuom&ahu mﬂs?u&@ﬁlmwldﬂydﬁ&yﬁ bty Ry Sutfdiop-0- 1
H-i m dazol - {y (S) (3-fluorio-benzyl) -
2(S).-7-fl uoro enzyl) 2(S) - hydr oxy- di hydr oxy- 7- net hyl - oct yg- ani de;.
Qui naxal i ne- 2- car wkql@e—a@p@oxyhc acid [7-ﬂuoro-1(S}-(B—ﬂuoro-benzyl)-Z(S).—hydroxy—?—memyI-
[1(S) - bensA- 4(f)starsdyl-etyg=airithe; mi dazol - 2-yi)-2(S), - 7- '
‘hydroxy-7-met hyl - ogt it 9amoxytic  acid  (1(S)-benzyi-7-iuoro-2(S)-hydroxy-T-methyl4(R)-

|
f
7-
[
|
f
2
|
s
(

sulfamoyi-octyl}-amide;
Quinaxaline-2-carboxylic acid {1(S)-(3-fluoro-benzyt}-(2(S),7-dihydroxy-7-methyl-4(R)-
' methylsulfamoyl-aoctyl}l-amide;
. 20 Quinoxaline-2-carboxylic acid (1(S)-benzyl-2(S)-7-dihydroxy-7-methyl-4(R)-
methylsulfamoyl-octyl)-amide;

‘ Qumoxallne-z-carboxyhc acid {(S)-(S-ﬂuoro-benzyl)—Z(S) 7-hydroxy 7-methyl-4(R)-
e , methylsulfamoyd-octyl] -amide;
R S Qumoxallne-z-carboxyllc acid [l(S)-benz‘yi—?-ﬁuoro-Z(S)-hydroxy-T-{nemyH(R)-
‘, 25  methylstlfamoyl-octyl)}-amide; - | | ' h
A : Qumoxalme—2-carboxyllc acid [4(R}{4-chloro-1 H-lmldazol-z-ylH(S}-(3—ﬂuoro-benzyl}- ‘
2(S), -7-ﬂuoro~benzyl)-2(s)-hydroxy-d1hydroxy—7—methyl-octyl]-am:de
Qumoxalsne—Z-carboxyhc acid [1(S)~benzy1-4(R)(4‘chloro-1H-1m|dazol 2-yl)-2(S) -7-
hydroxy-7-methyl-octyfl-amide;
30 Quinoxatine-2-carboxylic  acid {4(R)—(4-chioro-1H—imidazo!—Z-yi)-?—fluoro—1(S)-{3-
ﬂuoro-benzyi)—Z(S)-hydroxy—?-methyi-octyf]-amide
Qumoxahne-2—carboxyhc acid [1 (S)-benzyl-4(R}(4-chIoro 1H-|m|dazol—2-yl}-7-ﬂuoro-
2(8)—hydroxy-'i-memyl-octyi]-amtde :
Quinoxaline-2-carboxylic acid [1(S)-{3-fluoro-benzyl}-4(R)-(4-fluoro-1 H-imidazoi-2-yf)-
35 2(8),7-qihydroxy—?-methyl-octyl]-amide;
Quinoxaline-2-carboxylic acid [1(S)-benzyi-4(R}-{4-fluoro-1H-imidazol-2-yl}-2(S)-7-
~ dihydroxy-7-methyl-octyljamide; '



30 Qui noxal ine-2-nrboxylic acid [4(R)44-chloro- 1 4 AUG 2004
H i m dazol -2-yl)-7-fluoro-1 (S)-(3- .
fl uoro-benzyf)-2(S)-hydroxy-7-net hyl -octyqg-am de; Qui noxal i ne-2-carboxylic
acid [1(S)-benzyl -4(R) (4-chloro-I Himdazol -2-yi)-7-fl uoro-
2(S) - hydroxy-7-nmet hyl -octyl]-am de; Quinoxaline-2--arboxylic acid
(1(S)-(3-fluoro-benzyi)-4(R) -(4-fluoro-IHimdazol -2-yi)- 35 _ .
2(S), 7-di hydroxy-7-net hyl -octyl | -am de; Qui noxal i ne-2-carboxylic acid
fI(S)-benzyf4(R)-(4-fIuoro-lH-irnidazol-%—yl)-Z(S)-?- _ _
di hydr oxy-7- net hyl - oct yQam de. 4 AUG 2004" 11 Qui noxahne-2-carboxylic acid '
[7"-fluora=l (S}(3-fluoro-benry!}4(R)-(4-Ruoro M.-.ihiidazol-2~yfl
- 2(-S) 4i ydr oxy- 7-Qubdxalinedtdatiokyliar ﬁhacll ‘%ﬁg?diif?qgh%?ge%@ﬁLWWQQHQ |

I (S3-benzyf L 11 éggl - ra- |l H 1 mdazo[ - 2- - S} hydr - Xy -
[7- ﬁret hyl - oﬁ%éé%%%@%(_ ert%é’ﬁ-{i‘%%@%.ec, _%‘Pﬂ%'ﬁg‘z,’present i nvention provides to a
phar maceut i cal ErPEEeZBRonts ack cH(THIgnDF7-fucse-6R)(H - ti-nit abor2.9r- _
condi t-i on o)agtiedy-F-neyeithfimmaine di seases (such as rheunatoid arthri-tis,
type | diabetes (recent onset), inflanmatory bowel disease, optic o
neuritis, psori asisscondl aspetk of cther psasent poleptiyral wodded etor aaphsmnaceuticad ti s,

o eoars i oo B ST s VBRSSP
Syndr one ofdiseasesndsychi s estnmtoideptimtinstype | diabetgs (esvenylonsaty, iharempbtont i s) ,
R L e
i nfl uenza aweitiheput vascglfishadut@ant ichemicBailanenatogheanditiond (suok bis bspartieritie;
2Pl i AR A LB TELIRY SRGIERGH B i
di seases ( iraperiwsiongingey,cand] ginssrulohegitisy aiegid ceditansogsust) ,asi astamaamﬂa: ,
2 oy e A T B0 SRR iy hadu BRI DARS &g
prevent i ng (walohingi éludaza @ndc degétitish narh dGaillipi8ame); e ohiooie! lbyorbitieptahbe
S mane {EAPAEARRTE! Ohofafi Gl AR BB Bpers,
condi ti on tinfactivimn(coeecapbut eshge), prevagramdombipus diseases (including sarcoidosis,
leprosy and tuberculosis). in a mammal, preferably a human, comprising an amount of a
compound of the formula [ or a pharmaceutically acceptable salt thereof effective in
treating or preventing such disorder or condition and a pharmaceutically acceptable
carrier.

A third aspect of The present invention provides to a pharmaceutical composition
for treating or preventing a disorder or condition that can be treated or prevented by
inhibiting MIP-1a binding to the receptor CCR1 in a mammal, preferably a human,
comprising an amount of a compound of the formula |, or a pharmaceutically acceptable
salt thereof, effective in treating or preventing such disorder or condition and a
pharmaceutically acceptable carrier. Examples of such disorders and conditions are
those enumerated in the preceding paragraph.

An embodiment may provide a method for treating or preventing a disorder or
condition selected from autoimmune diseases (such as rheumatoid arthritis, type |
diabetes (recent onset), inflammatory bowel disease, optic neuritis, psoriasis, multiple
sclerosis, polymyalgia rheumatica, uveitis, and vasculitis), acute and chronic
inflammatory conditions (such as osteoarthritis, adult respiratory distress syndrome,
Respiratory Distress Syndrome of infancy, ischemia reperfusion



inhibiting MP-1a binding to the receptor CCRL in a manmal, pref e ahiGy2004
human, conprising an anount of a conpound of the formula 1, or a
pharmaceutically acceptable salt thereof, effective in treating or
preventing such disorder or condition and a pharnmaceutically acceptable
carrier. Exanples of such disorders and conditions are those enunerated in
t he precedi ng paragraph. An enbodi nent may provide a nethod for treating or
preventing a disorder or condition selected from autoi mune di seases (such
as rheumatoid arthritis, type | diabetédda(recent onset), inflammtory
bowel disease, optic neuritis, psoriasis, nultiple sclerosis, polynyalgia
rheumatics, uveitis, and vasculitis), acute and chronic inflammatory

condi t i ons ifjuiyc hangs giememianepiritis),s allerdiel tcondiigisr dsashy adi astfmm; ayin citapie,
Respl rator r 04
T1a i oy ury CCRGNER oo PiaBRaRs il Alfmaliaf REEh s AEC R Blod (iaiier,
and at opi c inflienamtandi kgpatitis)f and |C61nlllmrBerrethmom: tblnonthtisam—transmmronas
viral infl d d t

Quill'ian-Barr elglb%hédoﬁ%cdébﬂr %Q t|%r'| rgth&%?(é%gg'?’ s g%wfayrslt lléi?\i} (')ﬁggw é°°‘ RPati on
tissue rej asagRImandgisenionatasaliseases Gacladios sarcoHDSISJ leprogy awd tqbe(ampsrse)crept or
usage), an gg;gge i e

t uber cul os%s@é %@ghgrﬁ% et?%ﬁrf%ﬂy %drﬁ]ig'sa:"?‘hg% gq‘ﬁérﬁma gﬂ]{e%ﬁs fg’pg"ng to
a manmmal |ﬁreﬁb'@@ht@r pwelhilontaﬂe@ltlwmofalcompewmfltmfcmmuarimjm of a conpound
of the formula I, or a 4 AUG 2004 12 pharmaceutically acceptable salt
thereof, that is effective in treating or preventing such disorder or
condi tion. Another enbodi nent may provide a nethod for treating or
preventing a disorder or condition that can be treated or prevented by

ant agoni zing the CCRL receptor in a nmamml, preferably a human, conprising
adm nistering to a mammal in need of such treatnent or prevention an
anount of a conpound of the formula 1 , or a pharmaceutically acceptable
salt thereof, that is effective in treating or preventing such disorder or
condition. A fourth aspect of the present invention provides a

phar maceuti cal conposition



for treating or preventing a disorder or condition selected from dut¥b iline
di seases (such as rheumatoid arthritis, type | diabetes (recent onset),

i nfl ammat ory bowel disease, optic neuritis, psoriasis, multiple sclerosis,
pol ynyal gi a rheumatica, uveitis, and vasculitis), acute and chronic

I nfl ammat ory conditions (such as osteoarthritis, adult respiratory

di stress syndrone, Respiratory D stress Syndronme of infancy, ischema
reperfusion injury, and gl onmerul onephritis), allergic conditions (such as
asthma and atopic dermatitis), infectiol2 associated with inflammtion
(such as viral inflammation (including influenza and hepatitis) and
Quillian-Barre), chronic bronchitis, xeno- transplantation, transplantation
ti ssue rej marmaceua@ailera@g@m@bieﬁﬁ thereefi §1abdd sffedtiveyin fredtingt onvpreventing such
(co-recept 3{ o‘r’%& _granul omat ous di seases (including sarcoidosis,

| eprosy and tu ercu? SIS in a mmmal, preferably a human, conprising a
CCRI receptor awothensimbodignesnt ﬁwpm‘dd@mﬁhod)foratraaﬁn@ounmvemtirnrmdisowdenI a
I, or a ph t |y
accept abl o kaphaton Bt i (REERLTR BrevBlea )26RGon AN o, EERITREL ik

phar maceut irsinmeb pprfetablyom hﬂman ccpmmamggadmlnprtmrtpumgumrdmsorT@ed afrsuch
conditi on, WRBImER"cPUpisERRRT & MHETBES W BNATENT GL Bl £ o

ant agoni zi rp@a@mamlqta}la agneniable shlt sherenfp that is eﬂfeqtlhe 1:1 treatinigeoriprevanting such

phar maceut i &y |l e salt thereof, and a pharmaceutically acceptable
carrier. A si x‘#%oggpﬁtﬁ&gf t he present |nvent|on provi des a use of a CCRl
recept or ant agdnforith@seestcfithe greseptimventionaprovdesa rnﬂlauﬂaﬁabltlmllmrrmosmn a
phar maceut i, ; f gefﬂ”ﬁ

medi canment ?@iréé{mg\ﬁ%c%gﬁmfg fralc‘asgﬁeﬂg’rr?%%@%@g%%?tﬁ i'sor ganﬂor condr ti on
sel ect ed f rfenahaAn beumaiois aﬂrgléastme | diakdtes trecartt onsatl, dflamumatonyibowe| disggse, |

i abet o5 {BSETha e iborbdL| HURIE! Kubote! ihoiaRfs Bl edidd Sand
vascul i ti s)vaSCLézb@t e@cuied aath rabronic umﬁ;matamr:gndtm| tauglmsaS( stlehardtyitis, adult
osteoarthri éépﬁgtcﬁfllﬂigtrersgsﬁ)nﬂm yRe?dlr%E rﬁslﬁlst?é@%d@rtﬁrogg ? e :s&]ﬁﬁﬁ €ss

Syndrorre 01‘r ancy, 1schema reperfusio I njur oner ulone i's),
al l ergi ¢ cdeRprfusionsinusy cenchglamaruinaeptmitis)atalipigic cqeditma faugm as| astbmau and

associ at ed W.’C#l(ﬂ dbﬁﬁétﬁlmﬁfeeg)rﬁ 59{({& 4thathglérﬂﬁ1hf;i‘%ﬂrﬁ%d Nad Iy Eﬁl ielaMEhation

i nfl uenza an epatitis) arre ronc
xenot ransp|(@ﬁll.ldpgomﬂuenza and hepatitis) and Guillian-Barre), chronic bronchms Xeno-

transplantation, transplantation tissue rejection, atherosclerosis, restenosis, HIV
infectivity (co-receptor usage), and granulomatous diseases (including sarcoidosis,
leprosy and tuberculosis) in a mammal, preferably a human, comprising a CCRI receptor
antagonizing effective amount of a compound of the formula I, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.

A fifth aspect of the present invention provides a pharmaceutical composition for
treating or preventing a disorder or condition that can be treated or prevented by
antagonizing the CCR1 receptor in a mammal, preferably a human, comprising a CCR1
receptor antagonizing effective amount of a compound of the formula I, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

A sixth aspect of the present invention provides a use of a CCR1 receptor
antagonizing effective amount of a compound of formula I, or a pharmaceutically
acceptable salt thereof for the manufacture of a medicament for



transpl antation tissue rejection, atherosclerosis, restenosis, H WuG 704
I nfectivity (co-receptor wusage), and granul omat ous di seases (i ncl uding
sarcoi dosis, leprosy and tuberculosis) in a nmanmal, preferably a human, in
need such treatnent or prevention. 4 AUG 2004 -14 5 H2 Xtl NH2 XI I X |f
Det ai |l ed Description of the Invention The foll ow ng reaction Schenes
illustrate the preparation of the conpounds of the present invention.

Unl ess otherwise indicated R, R2, R3 and R4 in the reaction Schenes and
t he discussion that follow are defined as’ above. Schene | -15 Schene 2 11
N HNH2 XIV 4 AUG 2004 1V 5 4 AUG 2004 3 XVIIl QAc R3 OCH3

treating or preventing a disorder or condition selected from autoimmune diseases (such
as rheumatoid arthritis, type | diabetes (recent onset), inflammatory bowel disease, optic
neuritis, psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and vasculitis),
acute and chronic inflammatory conditions (such as osteoarthritis, adult respiratory
distress syndrome, Respiratory Distress Syndrome of infancy, ischemia reperfusion
injury, and glomerulonephritis), allergic conditions (such as asthma and atopic
dermatitis), infection associated with inflammation (such as viral inflammation (including
influenza and hepatitis) and Guillian-Barre), chronic bronchitis, xenotransplantation,
transplantation fissue rejection, atherosclerosis, restenosis, HIV infectivity (co-receptor
usage), and granulomatous diseases (including sarcoidosis, leprosy and tuberculosis) in
a mammal, preferably a human, in need such treatment or prevention.
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Scheme 4 o R2 1 2 3 xxi xxX xIlx 4 AUG 2004 -48 Scheme 51 .~-R5 N--R6 .R5
XX
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Detailed Description of the Invention
The following reaction Schemes Hllustrate the preparation of the compounds
of the present invention. Uniess otherwise indicated R*, R, R* and R* in the reaction

Schemes and the discussion that follow are defined as above.
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4 AUG 2004 VII 5 4 AUG 2004 -21 Conpounds of formula | nay be pkeéar 864 by
nmet hods described in WD 98/ 38167. which is incorporated by reference in
its entirety. In reaction | of Schenme 1, the al cohol conmpound of formula
Xli is converted to the correspondi ng acetate conpound of fornula Xl by
reacting XIl with acetic anhydride in the 5 presence of

4-di met hyl am nopyri di ne (DVAP) and pyridine. The reaction 1 stirred at a
tenperature between about OC to about roomtenperature, preferably about

0C, for a tine period between about 1 hour to about 3 hours, preferably
about 2 hours. In reacti.on .2 of Schene 1, thedeéconpound of fornmula Xl is
converted 'to the correspondi ng conpound of forrmula X by reacting XI Wth
N, N- di net hyl f or mani de- di methyl 10 acetal in the presence of a polar protic
sol vent, such as nethanol. The reaction is stirred at a tenperature between
_about 40C to about 60C, preferably about 58@enfedd a tinme period between
about 30 m nutes to about 2 hours, preferably about 1 hour. in reaction 3
of Scheme 1. the conpound of fornula X ig converted to the correspondi ng
triazole conpound of formula I X by Qeac’ng X with hydrazi ne i nthe presence.
15 of acetic acid. The reaction is |stirrled at a tenperature between about
40C to about 60C, preferably abgi ; a\l | nesperi od between about 30
mnutes to about 2 hours, preferabl yHabout 1 MouR. In reacti onagyof Scheme
1, the conpound of fornula I X is converte the correspondi ng conpound
of formula If by deprotecting IX mﬁthiPotassi carbonate in the 20

presence of nmethanol at room tenperatyrge overnrght. In reaction 1 of Schene.
2, the | actone conmpound of forrmula XIyY is converted to the corresponding
hydrazi de conmpound of fornula XliII by 'reacting XIV with hydrazine in a
gobar . protic sol vent, such s mgfzhanol . The reaction is stirred at room

t énperature overnight. In rgpctiqnh 2 of Sciiene 2, the hydrazi ne conpound of
formula XIIl is converted,teith i
conpound of forrmula Il By re

g CH4L- oxadi azol e
B %g‘ i g cyajogen broni deqyp t he
presence of di oxane and water.'*The ggacig3on 1's he 3to reflux for a time
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period between about 30 minutes to about 2 hours, preferably aboug Aﬂﬁ?ﬂﬁ'
In reaction 3 of Schene 2, the hydrazi de conmpound of fornmula XIIl is
converted to the corresponding conpound of fornmula IV by reacting Xl|
with CDI in the presence of a base, 30 such as triethytam ne, and a pol ar
aprotic solvent, such as tetrahydrofuran_ The reaction is stirred at room
tenperature for a tine period between about 10 hours to about 20 hours,
preferably overnight. In reaction 1 of Schenme 3, the | actone conpound of
formula XVI1l is converted to the corresponding conpound of fornula XVII
by reacting XVU with ani noacetal dehyde di net'®yl 35 acetal in the
presence of dioxane_ The reaction is stirred overnight at a tenperature .
bet ween about 30C to about 70C, preferably about 50C. 4 AUG 2004 -22 In
reaction 2 of Schene 3, the al cohol conpound of fornmula XVII is converted
to the correspondi ng acetate conpound of -Pgiemad xvi according to the
procedure described above in reactiond of Qheme 1. In reaction 3 of
Scheme 3, the conpound of fornula XVI ig conyerted to the 5 corresponding

i m dazol-e conpound of formul 2 W th ammoni u cetate in
t he presence of acetic aci d ed at a ten&&ature
between about 105C to abou 3C, preferably gbout 115C, for a tinme period
bet ween about 3 hours to abo 5 hours, preferably about 4 hours. In

reaction 4 of Schene 3, the conpound of%fognula XV is converted to the 10

correspondi ng conpound .of fornmula Y accgrding to the procedure described
‘above in reaction. 4 of Scheme 1. In reqction 1 of Schene 4; the epoxide
~conmpound of formula XX is converted to the corresponding conpound of
formula XX by reacting XXI with a conpound of the fornula, CHR3R4, in the
-gﬁésenCe of a base, such as n-butylli iufR"and a pol ar aprotic sol vent;
such 15 as tetrahydrofuran. The reactflon i $§ .caLriedso#ut at a tenperature
bet ween about -78C to abg I, pret er y C, for a jne period
bet ween about 1 hours to § 4 hours, Hpreflerablly about 2 h s. In
reaction 2 of Schene 4. thexednpound of f or 4 is converted to the
~correspondi ng conpound of forrmula Xl X by renoval- of the carbobenzyl oxy
protecting 'group

H.N | XIX
OH R®




20 through hydrogenation of XX in the presence of palladiumon cagbgug o a
pol ar protic solvent, such as ethanol. The reaction is carried out at a

t enper ature between about 0OC to roomtenperature, preferably room
tenperature, for a tine period between about 1 hour to about 24 hours,
preferably about. 15 hours. In reaction 3 of Schene 4. the conmpound of
formula XIX is converted to the 25 correspondi ng conpound of fornula I by
reacting XIX with a conpound of the formula. R- COC, in the presence of
a base, such as triethytam ne, and a pol ar apr, tic solvent such as

met hyl ene chloride. The reaction is carried-out at a tenperature between
about -20C to. about 40C, preferably about.0 C, for a tine period between
about 1 hour to about 24 hours, preferably about 2 hours. 30 In reaction. -
| of Scheme 5. the conmpound of formula XXV nverted to the
correspondlng conpound of formula XXV accoé%?%&ggo t he procedure descri bed
above in reaction | of Schene 1. | ction of Scheme 5, the am de
conmpound of formula XXV is convert th t Mi_ oar®et am dexigonmpound of
formul a XXV by reacting XXV\Mt*\La@pss n' sTReabfept, [2.4- 35

bi s(4- et hoxyphenyl)-1, 3-dit hi a- 2, 4- di phasphe&fane- 2, 4-di sul fde), in the
‘presence of a pol ar aprotlc solvent such as tetrahydrofuran The reaction
is carried out at a tenperature bet ween a1AUG 2004 23 about 0C to about
60C, preferably about 25 C. for a tinme pqriod between about 1 hour to
about 24 hours, preferably about Sohowrs. In nEaction 3 of Schenme 5. the

t hi oacet am de conpound of fornula I Vi's rt@g to the correspondi ng
conpound of fornula XXIII by fiRSt thWea ng th metly¥ iodide: 5
faollowed by reacting the conpound sdifor th nia in nethyl alcohol

Iﬁé reaction is carried out.at a tenperature between about OC to about 60C
preferably about 25C, fora tinme period between about 1. hour to about 24
hours. preferably about 15 hours. In reagt®on 4 of Schenme 5, the conpound
of formula XXIlIl is converted to the co responding conpound of formul a
XXI'l by reacting XXII wi-th (a) RB sut fopn chloride when 10 R7 is RSS(O) 2;

‘(b) cyanogen brom de when R .is o R(c) L-NrC' O when R is an am de and
L is.a leaving group; or (d) an a ide. onnﬁund of the formul a,

R-CO-Cl, when Rr is R8C(O. XXtV
OAc R®
l 2
o R NH
R1ANWN’RS X4
.
Ho dac R R
£
2 /R7
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In reaction 5 of Schenme 5, the conpound of fornmula XXII is convert&dat® Zfie
correspondi ng conpound of fornula VI according to "the procedure descri bed
above in 15 reaction | of Schene 1. In reaction 1 of Schenme 6, the | actone
of formula XXXIl is converted to the corresponding conpound of fornula
XXXI by reacting XXXIl with a base, such as l[ithium hydroxide, in the
presence of a m xture of water and a polar aprotic solvent, such as
‘tetrahydrofuran. The reaction is carried out at a tenperature' between
about OC to about 20 60C, preferably about 25C, for a tine period between
about 1 hour to about 24 hours, preferably -4%out 2 hours In reaction 2 of
Schene 6, the conpound of fornula XXXl is converted to the corresponding
conmpound of forrmula XXX by reacting XXXI with tert-butyl di nethyl silyl
chloride in the presence of inidazole and Eolar protic sol vent, such as

di et hyl f ormam de. The 25 reaction is car t at a tenperature-between
about OC to about 60C, preferably about 25C. for a tinme period between
about 1 day to 7 days, preferably 1 day. In reaction 3 of Schene 6, the
compound of formula XXX is converted to the correspondi ng conpound of
formula XXI X by reacting XXX wi t® a dbnpound of the formula 2N OH R 30 in
t he presence of 1-hydroxybenzotrifazoljge hydrate, 1-(3-dinethylam nopropyl)-3
.ethyl carbodiim de and a pol ag'aprojit ht,Rsuch as net hyl@éde . chlori de.
The reaction is carried out at a tenp e between about OC to about

30C. preferably about 25C. for a tine {od between about 1 hour to about
24 hours, preferably about- 25 hours. AUG 2904 -24 In reaction 4 of Schene
"Q the conpound of formula XXIX is cogverted to the corresponding oxazol e
conpound of the fornula XXVI1 by first &xidizing XXIX with the Dess- Martin
ﬁé@iodinane oxi dation reagent of the ¥ormula QAc AcO d, OAC O

el at
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O 5 followed by treating the conmpound so formed with triphenyl phogpkigeg)s
triethytam ne. hexachl oroethane and a pol ar aprotic solvent, such as

nmet hyl ene chloride. The reaction is carried out at a tenperature between
about 0OC to about 40C, preferably about 25C. for a tine period between
about 5 hours to about 24 hours, preferably about 15 hours. In reaction 5
of Schene 6, the conpound of formula XXIX is converted to the 10
correspondi ng oxazol i ne conpound of forrmula XXVI1I by treating XXI X with
tri phenyl phosphi ne, hexachi oroet hane, triethytamn ne and a polar aprotic
sol vent, such as nethylene chloride. The rédcCtion is carried out at a -
tenperature between about OC to about 4011C, preferably about 25C, for a
time period between about 5 hours to about 24 hours, preferably about 15
~hours. 15 In reaction 6 of Schene 6%'$he geggoung of formula XXVI'l is
converted to the corresponding conpdtig: ; a VIl by treating XXVI
wth tert-butyl ammonium fluoride. The reaction is carried out at a
‘tenperature between -about OC to about 40C, preferably about 25C for a
time period between about 1 hour to about 24 urs, preferably about 2
hours. In reaction 7 of Schene 6, the -conp of formula XXVIII is
converted to the correspondi ng conpeund of fornula VIK according to the
procedure described above in réaefion 6 of Scheme 6. | e§s indicated

ot herwi se, the pressure of each f the above reactions i&not critical.
‘Cenerally, the reactions wll e conducted at a pressure ol about one to
about three 25 atnospheres, 'preferably at anbient pressure ¥about one

at nosphere). Thepcongetinds of t forRula | which are basj,c in nature are
capabl e of for rrigg a | wide. varj eTf different saf}s wifh various© R
1N0r gani ¢ angst ' cl oligh such 'salts fﬁh§t e pharmac tEEF;Iy
acceptabl e f adnﬁ%ist ng toNanimals, it is Rt enldéé?raﬁﬁéjkﬁgg
practice to initially isolatR® a conpound of the fornmulld | fQBREBihe reaction
m xture as a 30 pharnmaceutically unacceptable salt and then si y convert
~the latter back to thegkype base conpound by treatnment viKxXWllan al kal i ne

- reagent, and subsequently convert the free base to a pharnmaceutically
acceptabl e acid addition salt- The acid addition salts of 3he base

conmpounds of this inve tbon are readily prepared by treatingzthe base
~conpound with a .20

Vil Vil



4 AUG 2004 -25 substantially equival ent anount of the chosen ni neréalAUbr 2004
organic acid in an aqueous solvent nediumor in a suitable organic sol vent
such as nethanol or ethanol. Upon careful evaporation of the solvent, the
desired solid salt is obtained, The acids which are used to prepare the
pharmaceutically acceptable acid addition 5 salts of the base conpounds of
this invention are those which formnon-toxic acid addition salts, i.e.,
salts contai ni ng pharnmacol ogi cally acceptabl e ani ons, such as

‘hydrochl oride. hydrobromni de, hydroiodide. nitrate, sulfate or bisulfate,
phosphate or acid phosphate, acetate, 1acta®e, citrate or acid citrate,
tartrate or bitartrate, succinate, nmaleate, fumarate, gluconate,
saccharate, benzoate, mnethanesul fonate and panvate i.e.

1, 1" - net hyl ene- bi s- (2- hydr oxy-3- 10 naphthoate)) salts. ' Those: conmpounds of
‘the fornmula | whi ciCompeurss bfoaoildil sayrberpaenares b)amelhodepa@cebadfln W@ oaRathhase

salts with va%ﬁy I%%Mﬁ%&ﬂ&él}h@g&@&}am e cati ons Exarrpl es of such
e

sal.ts include t al kal1 metal or alkaljne-earth neta
particularly, the $8RHRPd R SchreddieAicehy F%'“p"f’ﬂg%f“gﬁ'l"? 3("61? 8°r‘é{?"edp‘PéB%1r ed.
by convent i onedrrespaiding Guaetate chinpowidestifaraiulall Hyareedingtdiiokithaaceticisdyddde. in the

reagents tgp pgl%ﬁé?{cg orftl?m %ﬁérﬁiﬂ Eahé? bMX ?sﬁ@ggﬁ&rkee qﬂﬁere%c%r?ﬁ Qired {1 5

i nvention are those Ofﬁ]ﬂ ase erelrn

descri bed - aci @meramwamsabeﬁt Q°6ﬁ?rﬁq)<&'t @Omﬂ?wéfah'@wf%g(ﬁléy Bk 0°C, far & time
i ncl ude t hosepdigd bi@eed 450 Hhdin to FHBETIFREY, Q@'fe@a’ﬁi,laboamwbl e cations as

sodi um potassium, cal | HI el e S can

prepared by treati ngre?ﬁ’é’"g%r ?cegscr'%ﬁ%h‘ﬁ tHaC| 8”“é’oﬁ€ H%a&t fshconverg%sgqu ous
sol ut i on- cont edmaspegding eordeasingd eﬂfOph'da ﬁﬁa@bﬁeggangdﬂwma*wéqmwfemmdmgwwhd
i he;n evauPr addefintREorbRALd bl bt BJO% k&Nent, Quél 39 HétRanol rﬁfe@éé&%d’ is SRS at a

réduced pressure. Alternativel . al so_be prepared by m xin Iovver
al kanol i ¢ sol EPPEALeretweRa %'i’(‘,’P'dh:C 'E(ﬁ\{?ﬁ‘ﬂtﬁ‘/?a% qﬁ@f@f@ﬂ%ﬁm Gl 5 3liRe P

al koxi de t ogetichvesen aboud 30 mirutesv@ gt howgs, iphaterallp sbdut Ngoursol ution to dr yness

in the same manner, au%aéﬁgﬁoj%f élcﬂe:ﬁéHh%efc%ﬁ,?oun%t ot ?Aﬁh%“»‘kﬂb %@l&h'&:'@ of

25 reagents are prefera oye In o to ensure conmp | et eness o
reaction and GPESIPROHR F@é‘tﬁ’t’"%?l‘@ ¢fJormul s Py fercting Xiwite Wﬁﬂ? in the pregenchei r
phar maceutsi caf l:ayetia@eaeptmb kréactionl i& %ﬁr('éiﬂ'i't%l tﬁﬁf)é@fure batWééh dmlie40°edo bbout r?ooccml
Cacept or s TiREdaby 85 LGy RO AR bt BPNeRR el ALHFRER: Sofbeil 2Vt on
of aut oi nmunereferably about 1 hour.
In reaction 4 of Scheme 1, the compound of formula IX is converied to the
corresponding compound of formula Il by deprotecting IX with potassium carbonate in the

20  presence of methanol at room temperature overnight.

in reaction 1 of Scheme 2, the lactone compound of formula XIV is converted to the
corresponding hydrazide compound of formula Xiil by reacting XIV with hydrazine in a potar

l) protic solvent, such as methanol. The reaction is stired at room temperature overnight.
' I_q reaction 2 of Scheme 2, the hy_c_lmzin_e compound of formula Xiil is converted to the

25  comesponding 1.2.4-oxadiazole compound of formula i by reacting Xill with cyan‘ogen
bromide in the presence of dioxane and water. The reaction is heated to reflux for a time
period between about 30 minutes to about 2 hours, preferably about 1 hour. .

in reaction 3.of Scheme 2, the hydrazide compound of formuta Xl is converted to the
corresponding compound of formula IV by reacting Xl with CDI in the presence of a base,

30  such as triethylamine, and a polar aprbtic salvent, such as téirahydroﬁlran. The reaction is
stired at room temperature for a time period between about 10 hours to about 20 hours,
preferably overnight.

In reaction 1 of Scheme 3, the factone compound of formula XVill is converted to the

corresponding compound of formula XVH by reacting XVIil with aminoacetaldehyde dimethyt

'35 acetal in the presence of dioxane. The reaction is stired overnight at a temperature between
about 30°C to about 70°C, preferably about 50°C.



30 di seases (such as rheumatoid arthritis, type | diabetes (recentt aH8enpi
I nfl ammat ory bowel disease, optic neuritis, psoriasis, multiple sclerosis,
pol ynyal gi a rheumatica, uveitis, and vasculitis), acute and chronic

i nflammat ory conditions (such as osteoarthritis. adult respiratory

di stress syndrone, Respiratory Distress Syndrone of infancy, ischernia
reperfusion injury, and glonmerul onephritis), allergic conditions (such as
asthma and atopic dermatitis), infection 35 associated with inflammuation
(such-as viral inflammation. (including’ |nflueﬁéa and hepatitis) and
GQuillian-Barre), chronic bronchitis, xeno-traffSplantation, transplantation
‘tissue rejection, 4 AUG 2004 -26. :atheroscler05|s restenosis, HYV
‘1nfect|V|ty (co-receptor usage), and granulonatous di seases (including

sarcoi dosis, |eprosy cgm% H%?‘s&%ém%sd e akioo a%tglgl\éﬂlﬁ‘t‘%(g’gmﬁ'% ||s %ﬁﬂ&giﬁg

the invention can be assessed accordin u
ordi nary ski | | corgsponding peetftg gappeaisd of fOF@&%E\ﬂlaﬁe@dlmtqib@Bmeure desctivec rbovel ng

SgRl :_ndu_ce([j) g}'.ggagﬁdnqrbfﬁ@ﬁexh@ﬁound in. Co'{/\ilgag J. E.. Krwtsbgekt A. :\/l I
‘Mar gul i es, evac er [ edi rotocols In . . -
| munol ogy, 6. 12. rl‘ rga%'gngi Nkf P & ﬁ?{ﬂf’%ﬂ‘% fsfﬂl?'qélgg{bs coyatedpicthe; ¢
~exanpl e of Showorespdadieg mlmoletchmﬂmﬂmf/fomul@xv@y@@aqmm with rmimphiubi dcetag in
mgration is dﬁes&agéa.egos SelEbad | TRELGon BARHDE 2 EmpIER b betwedn 106 368-C Y

..Of COITpOUI’ldS to inhibit the chenptaxis to various C nes can
eval uat ed usi fgo¥t'ZANarEEfeablyabog 11610, fa3:, s pesinsniniveen gbpst haurgtocatont 5

- pol ycar bonat e hofirs) dreferabiplabotiteia@ant s and cel ls can be prepared in standard

.RPM (Bi oWhitikker | medi u ed- w m
of..bovi ne serumal 5'{'12%%#'0"}345%#]%0"% é’ &%Xw?‘ﬁgg% 6’?3&? gileg% s @ﬁneédg%ﬁ
Ro&ky Hi | 10 NJ porggspendingr Gquundgtﬁrfp@w!? Vvﬁqrerdpba'oetﬂelm@agd@rhed@&bbdvave in

.chanbers of t acRaaRcediagher. A poI ycarbonate filter was then applied and

t he upper chanber fasten unt of agoni st osen
det er mpﬁed to give'tacto x‘?fﬁgF %epd’f"d'&ﬁgnm"gs%?g%vm ﬁ*‘s’sg‘%’?@ﬂ todhe
"nM for M P- ¢areshenging d@mpad@qgfafpm)ula XKy reantihg XX( WHOE chimPo@EI)f , thep formrale) -
' human monocyt eRR :nﬂﬁé ﬁaséhclexbfra BRSY b&dras d-ﬁ!?}uiiﬂn&ﬁ 404 aSioRd Afrofib % dhehl! QLS

can then be added to the upper chanbers in triplicate 20 toget
vari-ous cohceft Fer’ﬁ“ﬁ’FPsf“"B'i' g ’?%‘@?" BorRpisd gt abBﬁﬂBRﬁﬁf"’Gl‘?S&’(qu@O@aﬂaﬁeto
prepared usi ngbost ermdﬁetiraﬂysddawm for 8 GineipetitbeMisbnabSut A1 heed td\bﬁdﬁtﬁﬁodé

pl’ ior to addi &'gfeI‘a%Iythgut 2%%%0 er.
' in reaction 2 of Scheme 4. the compound of formula XX is converted to the
corresponding compound of formula XIX by removal of the carbobenzyloxy protecting group
20 through hydrogenation of XX in the presence of palladium on carbon and a polar protic
-solvent, such as ethanol. The reaction is carried out at a temperature between about 0°C to
. room ternperature, preferably room temperature, for a time period between about 1 hour to
) : about 24 hours, preferably about 15 hours. ,
- In reaction 3 of Scheme 4, the compound of formula XIX is converted to the
25 - corresponding compound of formula ! by reacting XIX with a compound of the formula, R'-
CO-Cl, in the presence of a base, such as triethylamine, and a polar aprotic sol(rent, soch as
methylene chioride. The reaction is carried out at a temperature between about <20°C to
“about 40°C, preferably about 0 °C, for a time period between about 1 hour to about 24 ‘hours,
preferably about 2 hours. )
30 In reaction 1 of Scheme 5, the compound of formula XXVI is converted to the
comresponding compound of formula XXV according to the procedure described above in
reaction 1 of Scheme 1. .
In reaction 2 of Scheme §, the amide compound of formula XXV is converted to the
thioacetamide compound of formula XXIV by reacting XXV with l_awesson S Reagent, [2.4-
35  bis{4-methoxyphenyl)-1,3-dithia-2 A-diphosphetane-2,4-disulfide], in the presence of a polar
aprotic solvent, such as tetrahydrofuran. The reaction is carried out at 2 temperature between



After a suitable incubation period at 37 degrees centigrade (e.g.4% 3U5 Mburs
for THP-1 cells, 90 mnutes for primry nonocytes), the chanber is
renoved, the cells in the upper .25 chanber aspirated, the upper part of
the filter wi ped and the nunber of cells mgrating can be determ ned
according to the follow ng nmethod. For THP-1 cells, the chanber (a 96 well
vari ety manufactured by Neuroprobe) can be centrifuged to push cells off
the | ower chanber and the nunber of cells can be quantitated against a
standard curve by a color change of the dye f] uorocein diacetate. 30 For
primary human nonocytes, or |ynphocytes, the™ ilter can be stained with Dif
- Qui kO dye (American Scientifi.c Products) and the nunber® of cells mgrating
can be determ ned mcroscopically. The nunber of cells n1grat|ng in the
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point is then determ ned 4 a fine fit_analysis
concent r at i ond® #¥sFAEsPopiga Pf"ﬁ%""l" o f%'l""'ﬁs’f’a'ggl' b Seatng W@gt“" (ethyljpdide,
coeffici ent offoliowed by mbctiog theRomgersad @d Jornmed wittD@dhtnbmia hlene:malodhm dtheaeactibr &

Lassay Ali o bgﬁ.e&empaguq@p&;mmweexssﬁdt O I \ou -8, A ERLRY, i Jecop of

‘l-ess than 25p enot axi S assa osrthons
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‘phar maceut i cal | y ascegichdal & of Bchémé $; tehbsmpduh® of GérindR xxmnﬁcundéneaftotths

| “Ve“t ion may be, é{g d%ﬂé'c%{nﬁ&lmd%?f%%xxﬂ %g‘%itﬁ' adng%llij grﬁ?gaﬁ‘q' Q@oénlyf‘cnﬁ:rrﬁe when

(e, . - intrayen AT s
r}l ni st oR br RSSOk (Plovanasen beasiee wogn Raemvanos(qmnmthna:sam amider
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f ormul at ed for %g%al ned delivery. For oral m ni stration.

phar maceut i cal ositions may take the for m of , for exarrpl e, tabl ets or
capsul es prepared hyregdionehof Sabdmaratte impouvhaf fumaat XXlhli¢ gonvededto dile e

~excipients SU@Jhegﬁothﬁ%ﬂﬁo&ﬂeé‘ft RrhfiA W REAGRE 3 1Y pREedr@ide8rBbd dbbve in

‘pol Yvinyl gyrrol i do roxypropyl methylcelfulose); fillers (Ea,.
| act ose, ﬁ/cr Gy é’fg?hr?géq cel lul ose or cal ci um phosphate), |ubricants

Ce. (., ITB.gI’IESI um ket @gq:tm@ of fcherne Gsithe daxone of formula XXXI is converted to the
corresponding oompound of formuta XXXI by reacting XXXIl with a base, such as lithiurn

hydroxide, in the presence of a mixture of wafer and a polar aprotic solvent, such as
. tetrahydrofuran. The reaction is carried out at a temperature between about 0°C to about
20 60"0, preferably about 25°C, for a time period between about 1 hour to about 24 hours,
preferably about 2 houts.
in reaction 2 of Scheme 6, the compound of formula XXXt is converted to the
s corresponding compound of formula XXX by reacting XXX1{ with tert-butyldimethylsilyl chioride
in the presence of imidazole and polar protic solvent, such as dimethylforrnamide. The
25  reaction is carried out at a temperature l'aetween about 0°C to ab.out 60°C, preferably about
25°C, for a time period between about 1 day to 7 days, preferably 1 day. - '
‘ In reécticm 3 of Scheme 6, the compound of formula XXX is converted to the .
corresponding compound of formula XXIX by reacting xxx with a compound of the formula

OH
H N/\I/

30 in the presence of 1-hydroxybenzotriazole hydrate, 1-{3-dimeﬁ1ylaminopropyl)-3;
ethylcarbodiimide and a polar aprotic solvent, such as methylene chloride. The reaction is
carried out at a temperature between about 0°C to about 30°C, preferably about 25°C, for a

time period between about 1 hour to about 24 hours, preferably about 25 hours.



di sintegrants (e& . potato starch or sodium starch glycol ate); or hlﬂﬂ&
agents (e .g.. sodium |lauryl sul phate). The tablets nmay be coated by

nmet hods well known in the art. Liquid preparations for oral admnistration
may take the formof, for exanple. solutions. syrups or -suspensions, or

they may be presented as a dry product for constitution with water or other
20 vehicle before use- Such liquid preparations nmay be prepared by
conventional neans with pharnmaceutically acceptable additives such as :
suspendi ng- agents (e._qg., sorbitol- syrup, net hyl cel lul ose or hydrogenated -

edible fats); enulsifying agents (e_-EL., | 6 thin or acaci a); non-aquéous
vehicles Ce.g.. alnond oil, oily esters or ethyl alcohol); and
‘preservatives (e.g., nethyl or propyl p- hydr oxybenzoat es. sorbic: acid).

25 ~or buccal adm n| strat | L0 he c osition for m of tablets
or lozenges for mif'dFEd ﬁcheeﬁlﬁoﬂa rﬁﬁ\‘?@‘f’"dn%yfgm‘ﬁ%#q}}g % GEREtte B t he
i nventi on rrawonespm@mmmle@ommunp@f thatfermala JORMErHyirss bxidizing XDy witinthe Oleson,

i ncl udi ng'  uSkdih pRiBdRME dlionrabdeat shheZ@intye) t echni ques or i nfusion.
Forrmul ations for injection my be presented IB unit dosage form in anmpul es:
or 30 in.muffi-dose containers, with an agggdypreservative. The
conpositions O ay take such for ne as h nensi-erfdACsol uti ons or emul si ons
in oily or aqueous vehicles. and may cl8 ‘F@rrml ating agents such as
suspendi ng,” stabilizing and/or dispers S. Alternatively, the
active ingredient may be in powder formYor rBconstitution with a suitable
vehicle, p.& sterile pyrogen-free water, behore use. 35 The active

- conpounds. of - t he i nvention may al so be forrrul ated in rectal conpositions
u;h as s¥Upplipwest jbystregling cthe mompounih saafermert gvith toptmapnmspgme,ommyramal

posi tory ha&eﬁomws&baﬁégsleﬁa&uﬁctﬂvem sﬁan%rm&h r#nibt%a SRR P4 - 28— -

For intranasal adm nistration or admnistration %/)ln a the active
‘conpounds of “@TF§EOY R B MRsTAtUE BetusRg BPRULRIG tp 3beyt40 é’EPf?'ﬁb'VWBOl#é’ﬁTﬁ &ar &
sol ution or tmepaigibetwebn eounS hourpto abputely hoas] @eM@bly bbdl 15 Rossueezed or
‘punped by the pat S n.from.a
pressurized cont afnﬁggfc@? o %Eh%%;g ﬁlevé ﬂ Mnd B{J@Zﬁ@% quugu i} capieded to the
propel | atft | ePrgsppnding, |Ct’,‘ﬁ¥°8'i“de?"FER9f‘6né’f h&-‘f‘i’@u’at PP obwf trgatingmeXXi¥n evith

di chl or ot et rtiphengipbesphiaa ehexachidiesthand] eicthglamite &HdNe pola bBprofid 'sBvéR Ssuch st he
case. of a p&@!ﬁﬁ&{é é‘a‘?o(fildtgl(:"lrhgSﬁ?alctlont lg%argigga eat g rt]empen?l}fe Between about 0°C to about
40°C, preferably about 25°C, for a time period between about 5 hours to about 24 hours,
- preferably about 15 hours. ‘
15 In reaction 6 of Scheme 6, the compound of fomula XXVIl is converted to the

-corresponding compound of formula VI by treating XXvil with tert-butyl ammonium fiuoride.
The reaction is carried out at a temperature between ‘about 0°C to about 40°C, preferably
“about 25°C, for a time period between about 1 hour to about 24 hours, preferably about 2

hours.

20 In reaction 7 of Scheme 6, the -compound of formula XXVIll is converied to the
correspondmg compound of formula Vi accordlng to the procedure d&ccnbed above in
reaction 6 of Scheme 6.

Unless lndlcated olherw:se the pressure of each of the above reactions is not critical.
Generally, the reactions will be conducted at a prassure of about one to about three

25 atmospheres preferably at ambient pressure (about one atmosphere).

The compounds of the formula | which are basic in nature are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable for administration to animals, it is ofien desirable in
practice to initially isolate a compound of the formula { from the reaction mixture as a

30 pharmaceutically unacceptable salt and then simply convert the fatter back fo the free base
compound by treatment with an alkaline reagent, and subsequently convert the free base to a
pharmaceutically acceptable acid addition sait. The acid addition salts of the base
compounds of this invention are readily prepared by treating the base compound with a



determ ned by providing a valve to deliver.- a netered anount. The
pressuri zed container of nebulizer may contain a solution or sd‘sﬁ%saﬂﬁin of

the active conpound. Capsules and cartridges (made, for -exanple, from
‘gelatin) for use -in an inhaler or insufflator nmay be 10 fornul ated

contai ning a powder mx of a conpound of -the invention and a suitable
powder base such as |actose or star& A proposed dose of the active
conpounds of the invention for oral, parenteral or buccal administration
to the ‘average adult human for the treatnent.pgf the conditions referred to
above (e.g., rheumatoid arthritis) is 0.1 to 1000 ng of the active

ingredi ent per unit dose 15 which could be adm nistered, for exanple, | to
4 times per day. Aerosol formulations for treatnent of the conditions
referred to alsohatantiallygquivaibre amatntiofl tharchbdentrhifdrall of ofgaRic %Mi&ﬁrﬁﬂ?af?ﬂwlé sANRRN.

are preferabl yed3lukPBO6H 25Q;i t h red_dose or "puff" of aerosol
contai ns 20 \F/)\ﬁ o lgogidgg&g%m?ﬁé&?%n%%ﬁ{jg%_ ?%é"eﬁmgln?rpﬁ%?mﬁhlép‘ﬂv@’ﬁﬁ"f
dai |y cl ose wPYAROEH OB tosstiveninine dpdredselidisalt isiebtaingige 0-1 ng to 1000 ng. 20
Adni ni s]E ration n}ayTb@aem/eﬁial a:teiuafeatdiﬁé;ba}ée :ﬁec;;hamfa%ermcg.y%mgptab@ Qg Sqditi (gps, :
gi ving forg ex . tinme. The active agents can be
formul ated f o%ﬁ%l?gfh Bi %ag%%ﬁrgéﬁf‘adeérjgéﬁgé%r%@foﬂga r%Tgm f‘"ﬁ'ﬁ%gc”(f\‘/e'ﬁ‘“t HnRffthadditianhose
of ordinary sl L§:ns§ecoptaningERRAmMPYaishllysarshpthblé rnions.i s asahydaschiogioed i n
Uni t ed St at eshyRaibesiide, Bydai8aids] diratd, QiiBe 2P Bisuttte] fidsfie ordici

3,497397. 25 ,% ecgtpgggldﬂgad ?i%at%hﬁ i Q;V&’H-i.%%t caenzal' SO b?ar ﬁﬂjijplﬂ?%fe]i%ei %{é%te’
conbi nati on therapy W thooothar FRarapeitaesfisihaesiapatefufasate. gusandte,

i munosuppr es8aHErHg denzoate, Btharesyianalesnd pamoaté fizn d , FHeeBRne-tib{Bhydeyq-d
spay i ng agentmphtiedie)) ssCel | cept O, or with classical anti- inflanmatory
agents (e.g. cyclagxygenase/lipoxegenase inhibitors) such as ten;dap,-.
aspirin, acetan g@ﬁ%‘gﬁ?m%ogﬂ?so%e‘ﬁe g}%aﬁﬁl”ﬁ‘iﬂ‘@éﬁ?'sgé"#‘ﬁé" fefueodfernaraa bl es
i | lustrate tHemingehrse selto witl varioye pbamacaegitso bedehiablpreatiais!  ExaRipRE tdf Qich

Mel ting poi NisSitstmh8udtNGelNi@E flatéanah r rts per million
(5) and are r[ ferl(lancl d aé;? ?ﬁ? 8}:1'\143 er umnﬁggglgﬁ%n%ﬁ%g@héhes%ﬁmané
sol.vent: (deulpgéﬁ%%rﬂls Eof 53¢ Sl e 21l Prepares byccopprtiond taghniques e cdhigical

r eagent s Wer dasssiwhicheue uiadhasureadentsttt prepara i pHaahadetically Adcegt@fieb el Rits of
e Fo LBl e e s P ]SS o B
execut ed undg?mpcﬁ'r'?sr ng‘iﬁ"@?éssﬁi' e(qopm Bafe degudptgsecdared ifroms sudbow
Resol uti on Makesmgpingically $dcBpht catives es sedimr dethseme Ll aAd liRgh&lidm Ragkar d
69890, utili zhdd@ seleHnCakiy! tﬂrﬂr@@a}édq:@ t‘e@ﬁﬂmﬂé Hgg'esponding acidic compounds with an
. 20 aqueous solution containing the desired pharmacologically acceptable cations, and then
evaporating the resulting solution to dryness, preferably under reduced pressure,
Alternatively, they may also be prepared by mixing lower alkanalic solutions of the acidic
{) | compounds .and the desired alkali metal alkoxi_de together, and then evaporating the resulting
‘ - -solution to dryness in the same manner as before. In either case, stoichiometric quantities of
25 reagents are preferably einployed in ordeér to ensure compieteness of reaction and maximum
product yields. _ | '
.- Compounds of the formuia | and their phamacéuﬁcaily acceptable saits (hereinafter ‘
.a!so referred to, collectively, as “the active compounds®) are potent antagonists of the CCR1
receptors. The active compounds are useful in the treatment or prevention of autoimmune
30 diseases (such as rheumatoid arthritis, type | diabetes (récent onset), inﬂam;natory bowel
.disease. optic neuritis, psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and
- vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult respiratory
distress syndrome, Respiratory Distress Syndrome of infancy, ischemia reperfusion injury. ’
~ and glomerulonephritis), allergic conditions {such as asthma and atopic dermatitis), infection
| 35 . associated wng inflammation (such as viral inflammation (including influenza and hepatitis)
and Guiliian-Barre), chronic bronchitis, xeno-transplantation, transplantation tissue rejection,



4 ' AUG 2004 -29 or a Fisons (or Mcro Mass) Atnospheric Pressure CheAiG a0t
| oni zati on. (APCl) platformwhich uses a 50150 m xture of
acetonitrilelwater with 0.1 % formc acid as the ionizing agent. Room or
anbi ent tenperature refers to 20-25C. Al non-aqueous reactions were run
under ‘a nitrogen atnosphere for conveni ence and to maxi m ze yi el ds.
Concentration at reduced 5 pressure neans that a rotary evaporator was
used: . The nanes for the conmpounds of the invention were created by the
Aut onom 2. 0 PC-batch version fromBelistein Informationssystenme GrbH (1 SBN
3-89536-976-4). 10, EXAMPLE 1 Qui noxal i ne-2-&®& boxylic acid 11-(3
fluoro-Benz t~1-2,7.dl hydroxv-4-4|l Hdm dazol - 2- | -7-nmeth |-oc -amde To a
solution of trifluoro-acetic acid
3-(5-[2-(3-fluoro-phenyi)-1-[(quinoxaline-2-

car bonyl ) - ami n@jerescigasts. esigRems, Sy af?ymiweeﬁmwagehang-qsammmusmumyes
ester (212 ny, (idiudik@sarcoddsis, lemnmﬁnbm}cuwsm) was added

am noacet al al dehyd [ y e 0, 375 3,44 15 ni and_sti ed
for 14 days. The rgra{]gtg%ngv\&/afs@'%oér?% né"dgt thf' MR G PRI F8e

whi ch was pur iAreeeaurps kapy tpdipsgef owlinaonwdioy l“&@pﬁy Exanyiies of femgnizw Imﬂwmfaund i
(2. 2 Mot Mg o ey e mrEen, con be.foung b Golioan. ; £, Knusbeek, AM.
i me VA garhano r o- ohe ui noxal I ne- 2-
car bonvl } - ani (r% '#f' 659\? aa('bky'& é“ﬂ%‘i hw) y&mg—a@m%n
of qui noxal i n@@‘cﬁﬂ%x@@ﬂrlcwdﬁma@d [Sang, EY21%91MEOh@mecﬁc leydrapie bbimwy/io)detertiie

f | uor o- benzyl ¥neachvigliohy e und?fommag,a@%arsagmsed.ﬂ.%&arm o 336 rmol) I
pyridine (0-6 nL) was added dinethyla di ne ? ng, 0.082

mpl ) and acetic anhydride (0.093 ni, " Say: The resultl ng sol ution
a8 stirrdd for 3 Mbeability lvf gomipdundse th mmbrhumartﬂeyiomm to olalias chemekides\vea be

with 1 M hydr geluapt gs‘s.rgcg:gmarﬁ% &r@a@é;pa& Rlen r%% %Vr%uﬁgo% ﬁbg:\?%

--sul fate, flléfgre concentrat ed |vet e compoun
f oam (198 ny, ragaspis @nd Cely canche %'e??’%f"omﬂ@?'q RPM (BiQWhitier iﬂﬂaﬁ‘%@!ﬂ
am no -eth roxultul mébilumi supplamented with) + tngiat by boh@%&rhnﬁ%ihfﬁf*unTCBrﬁﬁ W2 Ol 4 @
of acetic aci 2-.(3 uor 30
1- ((qui noxat i ﬂaﬁgj(e%h Z'Bg HFA) Bg%%%}d%%’ﬁaﬁ?ﬂgo % %? oﬁ'@‘tshwreffg#gt“ﬂég%%r
(150 ny, ¥ 245’W3'rrFH§‘f"9befFrPf &&Bvﬂea@%ﬂw wplmeor@wd@w arrdheruspniied iand ¢he 1. 5
g 19.5 mmol). uﬁhe chiditiel fask@ed. The amount of agonist chosen is that determined to give the
~ maximal amount of chemotaxis in this system {e.g., 1 nM for MIP-1a should be adequate).
THP-1 cells (ATCC TiB-202), _prima_ry human monocytes, or primary lymphocytes,
isolated by standard techniques can then be added to the upper chambers in triplicate

20 - together with various concentrations of the test compound. Compound dilutions can be
prepared using standard serological techniques and are mixed with cefls prior to adding to the
_ chamber.

' z’ ;\ : After a suitable incubation period at 37 degrees centigrade (e.g. 3.5 hours for THP-1
' cells, 80 minutes for primary monocytes), the chamber is removed, the cells in the upper
.25  chamber aspiraied, the upper part of the filter wiped and the number of cells migrating can be

‘determined according to the foliowing method.
For THP-1 cells, the chamber (a 96 well variety manufactured by Neuroprobe) can
be centrifuged to push cells off the lower chamber and the ‘number of cells can be quantitated

7 aga:nst a standard curve by a color change of the dye fluorocein diacetate. '

- 30 For primary human monocytes, or lymphocytes, the filter can be stamed with Dif
Quik® dye (Amencan Scientific Products) and the number of cells mlgratmg can be
determined microscopically.

The number of cells migrating in the presence of the compound are divided by the

number of cells migrating in contro! wells (without the conipound). The quotant is the %

35 inhibition for the compound which can then be plotted using standard graphics techniques
against the concentration of compound used. The 50% inhibition point is then determined



m xture was heated to 115C for 3 hours,
diluted with ethyl acetate.
sat urat ed aqueous sodi um bi car bonat e.
sodi um sul f at e.
gave the title conpound (22.5 ng, 179.
Qui noxal i ne- 2- car boxyic acid

4 AUG 2004 -30

[ 1- (3-fl uoro-benzyl)-2.7-di hvdroxv4- (1H i m dazot-2-Y!)-7- neth -octyl

To a solution of acetic acid %
1-{2- (3-fl uoro- phenyl ) - 1-[ (qui noxal i ne- 2- car bonyl ) - ami noj -

et hyl-}-6-hydroxy-3-(1 Himdazol-2 yt)-6-nethyl-heptyl ester
mol ) i n net hanol

cool ed to anbi ent tenper at GrAG, e

The solution was then neutralized with
The organic | ayer was dried over

filtered and concentrated. Chromatography 35 on silica gel

am de

(32 ng, 0.058.

5 (1 mM-) was added potassium carbonate (100 ng, 0.724

oncentr at ed.

PAPP qussthaye

ol Th . , hen,
m érudeep;%@%h% HhbidioR &@&néédugm{@q tés?éd ZnJaCiH?ﬁn ff.)eﬁgdc
wat er .

i
R

di sSol v In a

The or gamﬁﬁq'egy@@magﬂoaﬂﬂé@a&ﬂépf %Qﬂ% mes@mréqredawldta@sm and
concentrated. Chromnbogé afhipbufids Fithd ifvnGs thaldwRe tddRdthbl i@ﬁ%@@%@ﬁ 2&;&@ dHU
X100% . The titl& 6 gg% for exanples 2-15 were prepared by a net :
anal ogous to J%é?‘ %%ggesc 1bed in Exanple 1. EXAMPLE R R4 2 3 4 OH OH OH |

4 AUG 20045 - 31 EXANM Eompggitions of the present invention may be formulated in a conventional
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manner using one or more phamaceutically acceptable carriers. ~ Thus, the active
compounds of the invention may be formulated for oral, buccal, intranasal, parenteral (e.q.,
intravenous, intramuscular or subcutaneous) or rectal administration or in a form suitable for
administration by inhalation or insufflation. The active compounds of the invenﬁdn‘may also

be formuiated for sustained delivery.

For oral administration, the pharmaceutical compositions may take the form of, for
example, fablets or capsules prepared by conventional means with pharmaceutically
acceptable excipients such as blndmg agents (e.qg., pregelatlmzed rmaize starch,
polyvinylpyrrolidone or hydroxypropyl methylcellu!ose) filers (e.q., lactose, microcrystalline
cellulose or calcium phosphate); lubricants (eq.. magnesium stearate, talc or silica);
disintegrants (e.q., potato starch or sadium starch glycolate); or wetting agents (e.g., sodium

" lauryl sulphate). The tablets may be coated by methods well known in the art. Liquid

preparations for oral administration may take the form of, for example, solutions, Syrups or
suspensions, or they may be presented as a dry product for constitution with water or other

Suitable vehicle before use. Such liquid preparations may be prepared by conventional

means with pharmmaceutically acceptable additives such as suspending agents (e.q., sorbital
syrup, methyl cellulose or hydrogenated edible fats); emuisifying agents (e.q., lecithin or

‘acacia); non-aqueous vehicles (e.g., almond oil, oily esters or ethyl alcohol), and
preservalives (e.q., methyl or propyl p-hydroxybenzoates or sorbic acid).

For buccal administration, the composmon may take the form of tablets or lozenges

' formulated in conventional manner.

The active compounds of the invention may be formulated for parenteral

‘ ‘adm:mstlatlon by injection, including using conventional cathetenzatton techmques or

infusion. Formulatlons for injection may be presented in unit dosage fonn €., m ampules or
in multi-dose containers, with an added preservalwe The composmons may take such forms
as -suspensions, solutions or emulsions in oily or aqueous vehicles, and may contain
formulatmg agents such as suspending, stabilizing and/or dispersing agents. Alternatively,

‘the active ingredient may be in powder form for reconstltutlon with a suitable vehicle, e.q.,

sterile pyrogen-free water, before use.
The active compounds of the invention may also be formulated in rectal compositions

such as suppositories or retention enemas, €.g.. containing conventionai suppository bases

such as cacoa butter or other glycerides.
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EXAMPLE 16 Qui noxal i ne-2-carboxylic acid

f9-benzyt - 7-fl uoro- 2- hydr oxy- 7. met #yy1- 4j 44

(1,2,4]triazol -3-yl)-octyll-anide Acetic acid 3-carbanovl-6
ftuoro-fi-nethy_!-1-(2-phenyl-I-F(uui noxaline-2-carbonyi)-am nol
ethhyl }-hept 4 ester To a solution of quinoxaline-2-carboxylic acid

(1- benzyl - 4- car banoyl - 7f | uor o- 2- hydroxy-7-net hyl -octyl)-am de (1.01 g,

2.14 nmmol ) in pyridine (4 n{.} was added 28

For intranasal administration or administration by inhalation, the active compounds of -
the invention are convenieﬁtly delivered in the form of a solution or suspension from a pdmp
épray container that is squeezed or pumped -by the patient or as an aerosol spray
presentation from a pressurized container or a nebulizer, with the use of a suitable propellant,

5 eaq., dichlorodifiuoromethane, frichlorofiuoromethane, dichlorotetrafiuoroethane, carbon

dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. The pressurized container or
nebulizer may contain a solution or suspension of the active compound. Capsules and
_ t':artridges' (made, for-example, from gelatin) for use in an inhaler or insuffiator may be
) 10 formulated containing a powder mix of a compound of the invention and a suitable powder =
base such as lactose or starch.

‘A proposed dose of the active compounds of the invention for oral, parenteral or
‘buccal administration to the average adutt human for the treatment of the conditions referred
to above (e.g., rheumatoid arthritis) is 0.1 to 1000 mg of the active ingredient per unit dose

15 which could be administered, for example, 1 to 4 times per day.

Aerosol formulations for treatment of the conditions referred to above (e.q...
rheumatoid arthritis) in the average aduit human are preferably arranged so that each
metered dose or “puff” of aerosol contains 20 ug to 1000 pg of the compound of the invention.
The overall daily dose with an aerosol will be within the range 0.1 mg to 1000 mg.

20 - Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for example,
1, 2 or 3 doses each time.

The active agents can be formulated for sustained delivery according to methods well
known to those of ordinary skill in the ari. Examples of such formulations can be found in
United States Patents 3,538,214, 4,060,598, 4,173,626, 3,119,742, and 3,492,397.

25 The compounds of the invention can also be utilized in combination therapy with
other therapeutic agents such as with T-cell inmunosuppressant agents such as cyclosporin
A and FK-506, with steroid sparing agents such’ as Cellcept®, or with classmal anti-
inflammatory agents (e.g. cyclooxygenasefltpoxegenase mhlhltors) such as teni dap. aspirin,

.acefaminaphen, naproxen and piroxicam.

- 30 The foliowing Examples illustrate the pr'eparation of the compounds-sf the present
invention. Meiting points are uncorrected. NMR data are reported in parts per million (8) and
are referenced to the deuterium lock signal from the sample soivent (deutériod‘nlorofonn
uniess otherwise specified). Commercial reagents were utilized without further purification.

. THF refers to tetrahydrofuran. DMF refers to N.N-dimethylformamide. Chromatography

35 refers to column chromatography performed using 32-63 mm sifica ge! and executed under
nitrogen pressure (flash chromatography) conditions. Low Resolution Mass Spectra (LRMS)

were recorded on either a Hewlett Packard 5989®, utilizing chemical ionization (ammonium),



10 di met hyl ami nopyri di ne (DVAP) (65 nmg. 0.533 nmol) and acetic anhydWiGdads
(0.400 nmL. 423 4 AUG 2004 -33 mmol ). The resulting solution was stirred for
2 hours, then diluted with nethylene chloride and washed with 1 M

hydrochl ori c acid. The organic | ayer was dried over sodiumsulfate,
filtered and concentrated to give the title conmpound as a white foam (1. 16
g, X100% . 5 Acetic acid

3- (di met hyl am nonet hyl ene- car banoyt) - 6- t uor o- 6- net hyl -1 42 penyl -1 -

| LQui noxal i ne- 2- car.bonvl ?-ami nol -et hyl ) -heptyl ester A solution of aceti c
acid 3-carbanoyi - 6-fl uoro- 6-net hyl - | -{2- phenye= | - [ (qui noxal i ne- 2-

carbonyl )-amnino]-ethyl)-heptyl ester. (522 ng, 1.03 nmmol) in

N, N- di net hyl f or mam de di met hyt "acetal (2 m) was heated to 50C for two
hours, cooled to_anbient tenperature and diluted -10- -wth nethyl ene

chl ori de and Ra? EFonsiaeMisrafdagst Amaselieng Beessiye fbemigridenization (ARCH plafgmewhish
sodi um chl ori dses ais0/e0miatues ofsoelionirictwatératit.0. 1% fohic @did a8 dheCionisyédeat. eRodne

give the titlg, a&?ﬂ@oﬁgﬁﬁeéﬁjr@rm 48 2b 98 (%}?bngqué]ngg /Qacu@% '5[ & Gy Iugc!er a

6f|uor06rreth -~ ul noxal 1 ne=2 am no -e
15[ 1,2, 4] tri afispaen. atqogahets for gogverignep anshtogmaximize jvieldsej Goncentration at reduced

i E gl nﬁt hys i’im)rﬁm hﬁb@iﬁamf&aﬂ RYdpordtorf uitl ted - TRE hbdibs for the tl:ompounds of éh8e0
phenyy [ a ny, t este
‘ng, 1.03 mol %n&gyag"g%g ér&ﬁe ng? E.Q A‘%on%ms rg%dggn%l%r azi p‘;nc’é V\é "gt?"'l n
wat er, 0.040 "?a"OW?Fé'S*E@%ﬁ“ﬂ BNFHBRIBHOWhs heat ed to 50C for 4 hours,
cooled to anbient tenperature, dilut ed wigxanmele4 20 acet at e, and
neutralized with st.wat% %jgé). Q ] . )
dried over sotru ;

ti Pl e confound ‘as a whi te foah (MM@MM@M noxal i ne 2 car boxyl i c
acid f1-benzvf-7-fluoro-2-hydroxy 7- nethyl #44H41, 2. 41triazol-3-yl)- 25
octvll-am de To a qutl of ¢ac

0t Lor o6 et iyt 10 @ Spiny of SR ErREs e, - 6243 Bor ey ki riperaing -
-344H[ 1, 2, 4]Gﬁmoaﬂbaml@}ﬁﬁ))dmeqmwtrabmrefur(rﬁfilﬁ)-lrg-dmiempm|e)5t9f (21mwem8 (10
L) was add@ﬂn&Pﬁ@ﬁeﬁﬁdﬁm @aﬁmmta%aé@zrﬁma&em%uaﬂy % v Sebi 64 éﬁi

hour s, aqg co Ie9 de roduct was di ssolved I n etFn acet at e
hod it o8 & SN e o g R e B R s onveaTalet f BIRVIGY ecde erodins
sodi um-chl or wdiieh was parifi ed\b}asnhmt chmonsatbdraphy, to fyleld b itk camPourgigreyand, 9atged.

Chr omat ography on silica gel gave the title conpound (459 ny, 87%.

Acetic acid 3-(2 2-dimethoxy-ethylcarbamoyi}-1 -{2-(3-fluoro-phenyl)-1-[{guinoxaline-2-

carbonyl}-aminol-ethyl}-6-hydroxy-6-methyi-heptyl ester .

20 - To a solution of quinoxaline-2-carboxylic acid {4-(2,2-dimethoxy-ethylcarbamoyi)-1-(3-
fiuoro-benzyl)-2,7-dihydroxy-7-methyl-octyf]-amide (192 mg, 0.336 mmol) in pyridine (0.6 mL)
was added dimethylaminopyridine (DMAP) (10 mg, 0.082 mmuol) and acetic anhydride (0.093
mi., 0.984 mmol). The resulting solution was stirred for 3 hours then diluted with methylene

Jainoxal

e

chloride and washed with 1 M hydrochloric acid. The organic layer was dried over sodium
25 -sulfate, filtered and concenirated to give the title compound as a white foam {198 mg, 96%).

Acetic acid 1-{2-{3-fluoro-phen
lmldazoi- -yi}-6-methyi- heptvi ester

. To a solution of acetic acid 3-(2, 2-d|memoxy—ethyicarbamoyl)-1 ~{2-(3-fluoro-phenyl}-

30 t-f{quinoxaine-2-carbonyl)-aminc]-ethyi}-6-hydroxy-6-methyi-heptyl ester (150 mg, 0.245

" mmol) in acetic acid (2 mL) was added ammonium acetate (1.5 g 19.5 mmol). The resuiting

- mixture was heated to 115°C for 3 hours, cooled to ambient temperature and diluted with
ethyl acetate. The solution was then neutralized with saturated adueous sdd'ium bicarbonate.
The organic layer was dried over sodium sulfate, filtered and concentrated. Chromatography

35  onssilica gel gave the title compound (22.5 mg, 17%).



The title conpounds for exanples 17-18 were prepared by a nethod aqugggmg
to that described in Exanple 16. R2 ' RN 1 4 AUG 2004 -34 EXAMPLE 17

518 RRz NN I/ AN H EXAMPLE 19 Quinoxal i ne-2-carboxylic acid 1- ben

4 5-dih dro-jHimdazol 2- | .7-fluoro -Z- 'hydroxy 7-nethyl-octylJ..am de
Qui noxal i ne-2-carbox is acid 11-ben -4- 4 5-dih dro-|1Himdazol - 2-
7-fluoro-2- lydroxy-7-nethyl-octvld-am de To a sol ution of ethyl enedi am ne
(0.040 nm.. 0.598 mmol) in toluene (2 nL) at -10C -10 was added
trimethylalumnum (2.0 Min hexanes, 0.300 mng,.0.600 nmof) and stirred for

15 mnutes. -A solution of quinoxaline-2- carboxyllc acid

{1-[4-(3-fl'uor o- 3- net-hyl - but yl ) - 5- oxo-
t et rahydraf uran-2-yl]-2-phenyl -ethyl}-am de (250 ng,"0.556 nnDI) in tol uene

(3.n) was t heRincaeD-ARx b Bcid HAGLAGHE-DARs I bi w_d@ﬁ-.&.ﬁ yre, then
heated to reflex for . 3 Qours The.reaction wasS coole 0 a |
t enperat ure aﬁ'&%ﬁ@h@'ﬁ%areful ly with water (1 ni).
: _ To a solution of acetic acid 1+{2-(3-fluoro-phenyl)-1-{(quinoxaline-2-carbonyl}-amina]-
- ethyl}-6-hydroxy-3-(1H-imidazol-2-yl)-6-methyi-heptyl ester (32 mg, 0.058. mmol) in methano!
5 (1 mL) was added potassium carbonate (100 mg, 0.724 mmol). The resulting solution was
stired for 2 hours then concentrated. The crude product was dissolved in a mixture of
methylene chioride and water. The organic layer was dried over sodium sulfate, filtered and
concentrated. Chromatography on silica gel gave the title compound (32 mg, >1 00%).
The fitle compounds for examples 2-15 were prepared by a method analogous to that
‘> 10 described in Example 1.
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15 The solution was diluted. with nmethyl ene chloride and net hanol aﬁd“ﬁﬁéw*
filtered, washing the filtrate with nmethanol. The organics were
concentrated and "the crude product was purified by chromatography on
silica gel to give the title conmpound (74 nmg; 17% . The title conpounds for
exanpl es 20-21 were prepared by a nethod anal ogous to that described in
Exanple 19. 20 R 4 AUG 2004 -35 EXAMPLERR R 0 N 20\ MI H OH 210oFN F
EXAMPLE 22 CQui noxal i ne-2-carboxylic acid

f4-{55-am no-fl, 3, 4l oxadi azot-2-yl"')-1-benzyl -7-fluoro 2--

hydr oxy- 7- met hyl - oct AAami de 5 Qui noxal i ne-2-c¢#rboxylic acid (1

-benzyl - 7-fl uor o- 4- hydr azi nocar bonvt - 2- hydr oxy- 7- nethyl octyl 9-am de To a
sol uti on of quinoxali ne-2-carboxylic acid

(I-[4-(3-fiuoro-3-methyl-butyl)-5-oxo- _ i
t et r ahydr o- f rE2AMPLA | - 2- bReny| - ethyl}fhnlde (220 ng, 0.489 mmIR" in
nmet hanol (5 nfig) was 10 gdded excess T B500 D) andjstiTred—for
18 hours. Thg reaction was ~entrdt ¢d
mg,- 949 . : QJi noxal i ne-2-[canbgx caci
4Lxadi azol - 2yl ) - 1- benzyl } 7- {1 ud¥ o- 2-
sol ution of cuinoxatine-2-cafboxyllc
(1-benryi-7-1]l uoro- 4- hydrlazi nocar bonyt -
(110 ng. 0.238 nmol) in dioxane (0.5 L) and- watgr (0.B
. . 7 —
N
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n-) was added cyanogen brom de (31 ng, 0.296 nmol) and potassium , G 2004
hydr ogencarbonate (31 ng. 0.310 nmol). The reaction was heated to réy{e%
for.1 hour, then cooled to anbient ternperature. The di oxanel water was
renoved by addi ng benzene (5 m-) and concentrating 20 (2x). The remaini ng
solid was dissolved in ethyl acetate and water. The | ayers were separated
and the aqueous | ayer extracted with ethyl acetate. The conbi ned organics
were dried over sodiumsulfate and concentrated. Recrystallization of the-
-crude product using a mxture of ethyl acetg e, hexanes and net hanol gave
the title conpound (64 ng, 55% . The title C'%bounds for exanples 23-33

wer e prepared by a method .anal ogous to 25 that described in Exanple 22. 4
‘AUG 2004 .-36 EXAMPLE RRRR 23 o FoKnt F OH 24- F NN I1~O OH 25 ON-N OH 26 °
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EXAMPLE 16

Quinoxaline-2-carbox lic acid [1-benz l-75ﬂuoro-2'-h drox

[1.2 4ltriazol-3-yl)-octyl]-amide

Acetic acid 3-carbamoyi-6-fluoro-6-methyi-1-{2-phenyl-1-f(quinoxaline-2-carbonyl)-amino]-

ethyi}-he ester
To a solution of quinoxaline-2-carboxylic acid (1-benzyl-4-carbamoyl-7-fluoro-2-
hydroxy-7-methyl-octyl)}-amide (1.01 g, 2.14 mmol) in pyridine (4 mL) was a&ded
10 dimethylaminopyridine (DMAP) (65 mg, 0.533 mmotl) and acetic anhydride (0.400 mL, 4.23
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2004 -38 EXAMPLE 34 Quinoxaline-2-carbox lic acid |-ben |-7-fluoro
-7-meth -4 5-oxo0-4 5- di hydro4l, 3, 4l oxadi azol -2-yl1l)-octyll-am de 5

Qui noxal i ne-2-carbox is acid El -ben -7-fluoro-2-h drox -7-neth -4- 5-o0x0-4

5-dih ro- El ,3,4loxadi azol -2-yl)-oc yl1-anm de To a sol ution of

qui noxal i ne- 2- carboxylic acid (1-benryl-7-fluoro-4-hydrazi nocarbonyl -

2-hydroxy-7-met hyl -octyl)-am de (62 ng. 0.129 mmol) in tetrahydrofuran (2

m-) was added triethylamne (0.018. 0.129 nﬁgl) at 0C was added

car bonyl dii m dazole (23 ng. 0.142 10 mmol). reaction was allowed to

‘warm to anbient tenperature and stirred a total of 20 hours before

difuting with ethyl acetate (10 nL) and hexane (2 mlL). The mixture was

vashed " mmol). The resuiting solution was stired for 2 hours, then dituted with methylene chloride and
washed with 1 M hydrochloric acid. The organic layer was dried over sodium sulfate, filtered

and concentrated to give the title compound as a white foam (1.16 g, >100%).

5  Acetic ac'id 3-(dimethyiaminomethvlene—carba'rﬁow)-s-ﬂuoro&methwﬁ-fz-phenyl-1 -
uinoxaline-2-carbonyl}-aminol-ethyi}-heptyvi ester
A solution of acetic acid 3-carbamoy!—6-ﬂuoro-6-methyl-1-{2-pheny1—1 -[(quinoxaline-2-
- carbonyl)-amino)-ethyl}-heptyl ester (522 mg, 1.03 mmal) in N N-dimethylformamide dimethyt
o 'acetal (2 mL) was heated to 50°C for two hours, cooled to ambient temperature and diluted
{) 10 -with methyiene chloride and water. The organic layer was washed with saturated aqueous
sodium chloride, dried over sodium sulfate, filtered and concentrated to give the title

compaund as a white foam (580 mg, 100%).

- Acetic acid 6-fluoro-6-methyi-1-{2-phenvyi-1 -f(quinoxa!ine-'z-carbonvl)-aniho]-ethviLS-(4H-

15 (1,2 4ltriazol-3- | ester
' To a solution: of acetic acid 3-(dcmethyiammomethyiene-carbamoyl}-s—ﬂuoro-s-memyl-

1-{2—pheny1 -1-{{quinoxaline-2-carbonyt}-amino]-ethyl}-heptyl ester (580 mg, 1.03 mmol) in
acetic acid (2.5 mL) was added hydrazine (35 wt. % in water, 0.040 mi). The resulting

~ solution was heated to 50°C for 4 hours, cooled to ambient femperature, diluted with ethyl
20  acetate, and neutralized with saturated aqueous sodium bicarbonate. The organic fater was
dried over sodium sulfate, fitered, and concentrated to give the fitle compound as a white

foam (580 mg, >100%).

) ) - ,Qumoxalme-zmrboxvl{c acid I1-benzvl-?-ﬂuoro—2-hvdroxv—?-inethvl-4-(4H—[1 2 4itriazol-3-yi)-
25  octyvll-amide — p S
' To a solution of acetic acid 6-fluoro-6-methyl- -1-{2-phenyl- 1-[(quinoxa!ine-2-carbon;d)- A:
amlno]-ethy!} -3-(4H-[1 24]tnazo|-3-yl)—heptyi ester (575 mg, 1.08 mmol) in methano! (10 mL)r..'
' was added potassium carbonate (276 mg, 2.00 mmol) stlrred for 5 hours and concentrated.
- The crude product was dissolved in ethyl acetate and water. The organlc layer was then' ‘
30 washed with saturated aqueous sodium chloride, dried over sodium sulfate, filtered and
concentrated. Chromatography on silica gel gave the title compound (459 mg, 87%). '
' The flitle compounds for examples 17-18 were prepared by a method analogous to

that described in Example 16.

R R




Wi th saturated aqueous anmoni um chl ori de, saturated aqueous sodi YMyg 2004

bi carbonate, and saturated aqueous sodi um chloride. The organic Iayer was
dried over magnesium sulfate. filtered and concentrated. Chronatography on
~silica gel gave the title conpound (54 ng, 15 82% . The W conpounds for
exanpl es 35-36 were prepared by a nethod anal ogous to that described in
Exanple 34 .20 EXAMPLERRRR 4 F N-NH 35~ N\Op |l OH36 N-NHI~-OOCH 4
AUG 2004 39 - EXAMPLE 37 Qui noxal ine-2-carboxylic acid Fl _
.-benzyl - 444, 5-di hy"dr o- oxazol'-2-y1)-7.f| uor o 2-'hydr oXy-

7--met hyl - octyll-amde5 ' '
2- (3-Fluoro-3-neth)l-butyl 1-4- hydroxy 6- phenyl - 5-[ (qui noxaf i ne- 2- car bonyl)-..
ami nol - hexanoic acid To a sol ution of qui noxal i ne-2-car boxyl | c acid’ _
{1-[4-(3-fluoro-3-nethyl -butyl)-5-o0xo-

tetrahydro furan-2-yl]-2-phenyl -et hyl)-am de (4 8. 90 mmmol ) in

g.
“tetrahydrof uf MEadded Rlit hi um hy ij)xi de (1 Mjg water, 28 mE) and
stirred for Pijhours—The lcou,tluu themr—1@-—cengent+ated—ang
concentr at ed from benzeng ( f j/@ e the tiytle qo nd (42 g, 1 %§
| OH
18 T o : N—-—N
Cry* e
. N/ . ﬂ
F

EXAMPLE 19
4,5-dihydro-1H-imidazol-2-
5 - ‘hydroxy-7-methyl-octyl]-amide

Quinoxaline-2-carboxyli

Quinoxaline-2-carboxylic acid [1-benzyt-4-(4 5-dihydro-1H-imidazol- 2—vl}-7—f!uoro-2-
hydroy—?—methyjﬂgﬂ]-amld

To a solution of ethylenediamine (0.040 mL, 0.598 mmol} in toluene (2 mL) at -10°C

o 10‘ was added trimethylaluminum (2.0 M in hexanes, 0.300 mL, 0.600 r_nmoi) and stimed for 15

g minutes. A -solution of quinoxaline-2-carboxylic acid {1 -[4-(3-ﬂuoro—3-meﬂ1y1-_butyl)—5—oko—

tetrahydro-furan-2-yi]-2-phenyi-ethyl}-amide (250 mg, 0.556 mmol) in toluene (3 mL) was then

added and the reaction warmed to ambient temperature, then heated to reflux for '3.hou"rs.

The reaction was cooled to ambient tempef*atu’re and quenched érefully with water (1 mL).
15 .The solution was dlluted wnth methyiene chlonde and methanol and then fi !tered washing the
filtrate with methanol The orgamcs were concentrated and the cmde product was punf ed by o
_chromatography on silica gel to give the title compound (74 mg, 17%) o
The title compounds for examples 20-21 were prepared by a method ana!ogous to. -
that described in Example 19. '

20




4tent-But -dineth -silan o 2- 3-fluoro-3-neth bu hen -5- ui noxaGne- 2=

car bonyl ) -am nol - hexanoi ¢ acid To a sol ution of 4 AUG 2004
-2-(3-fluoro-3-nethyl -butyl)-4-hydroxy-6-phenyl -5-[ (qui noxal i ne-2- 15 ca;
bony) }am no] - hexanoic acid (1.63 g, 3.49 mml) in dinethyfformamde (10 ni)
was added t-butyldinmethylsilyl choride (3.2 g, 20.9 mmol) and i m dazol e
(2.9 g. 41..9 mol). The reaction was stirred for 4 days then quenched

wi th nethanol and stirred another 0.5 hours. The solution was diluted with
ether and water. The organic | ayer was washed with saturated aqueous
‘sodiumchloride, dried over magnesi um sul fate3%filtered and concentrat ed.
20 Chronmt ography on-silica gel gave the title conpound (784 ng, 39%. 25
Qui noxal i ne- 2-carboxylic acid flbenz ' o -
'1-2-(tert-butyl _dinethyl-silanyfoxy)-7-fluoro-442- h drox -eth carbam
7-meth -oct -lXAMPOR a spRUtion of |R ' R’ - R

4-(tert-butylfFgymernyl=sianytoxyjeZ- (3-11 U0TQ- 3- —putyt) o pqq
mL, 1. :
N

5-[(qui noxal ifrt e- 2- car bonyl )z aninolz héxanoi
‘met hyl ene chljoride (9 nL d ¢t hang
1- hydroxybenzotri azol e (2L5~#gy* 1. 59| mpt);
i de . (k88 mgH 1. 50

1- (3-di net hyllam nopr opyl )} 3- et hyl car bpdi4wri de hydrfoch
mml ) and trifet hyl am ne (0.247 nL, 1.¥7 mmol)_ Thg reSul ttng spl ution was
stirred for 17 hours thepn diluted with ethyl “acetjate éﬂd washpd with wat er
t hen saturategTaqmamm?ﬁn#ﬁunrﬂﬁthﬁur te- Th?:U|g
over sodium gulfate, filtlered, ,andicopcentratyed.

gel gave thejftitle conpoyn 437 mg; P29 _ QANOoXd
fl\benzl 2-(fert-butyl -di =50 | an
N uoro-7-mpth -oc -amide 35 To a so Ju

aci d [ 1-benzyl -2-(tert-bdtyl -di nethyl :
si l anytoxy)-¥-fluoro-4-(3-hydro)"thyl Manoyl ) - 7{net h{A - oct yl|| - ani de (100
nmg, 0.160 nmyol) in nethylene chloride (1.5 niL) s added )

tri phenyl phosphine (63 ng, 0240 mmol ). 4 AUG 2004 -40 hexachl or oet hane (57

ng; 0.240 mmol), and triethylanine (0. O4dp 3,320 nmmol ). The reaction
was stirred for 2 hours than ?hronatograpﬁggf%rregtly on SI|ICF gel to give -
pxXannes 1 BCHKI Staat U1, JLZhe i2ZQ yi-ai L*

the title comsus = : thclch
- benzyl - 4- {4. 5- dlhydro oxazol 2 - dioxy=TErbBiy Poctylifislidex y - 7-

5

Quinoxaline-2-carboxylic acid (1-benzyl-7-fiuoro-4-hydrazinocarbonyl-2-hydroxy-7-methyl-
octvl}-amide
To a solution of quinoxaline-2-carboxyiic acid {1-[4-(3-fluoro-3-methyl-butyl)-5-oxo-

tetrahydro-furan-2-yi]-2-phenyi-ethyl}-amide (220 mg, 0.489 mmol) in methanol (5 mL) was
10 added excess hydrazine (0.500 mL) and stirred for 18 hours. The reaction was concentrated

tc.give the title compound (222 mg, 94%).

PEERPERPEY
it
N

Qumoxalme-z-carboxyi:c acid {4+ 5—ammo—[1 3 4]oxad|azol—2-v| »1 -benzv!-?-ﬂuoro-2-hyd&:_<_y:
7 7-methyi-octyi]-amide .
o ' 15 To a solution of qumoxaime-2-carboxyl|c acid (1-benzyl-7—ﬂuoro—4-hydraanomrbonyt—- - T
2—hydroxy-7-memyl—octyl)-amlde (110 mg, 0.228 mmol) in dioxane (0.5 mL) and-water (0.5 .
.mL) was added cyanogen bromide {31 mg, 0. 296 mmol) and potassium hydrogencarbonate

(31 mg, 9.310 mmal). The reaction was heated to reflux for. 1 hour. then cooled to ambient
_ termperature. The dioxanefwater was removed by adding benzene (5 mL) and concenfrating
20 (2x). The remaining solid was dissolved in ethyl acetate and water. The layers were
separated and the aqueous layer extracted with ethyl acetate. The combined ;arganics were
dried over sodium sulfate and concentrated. Recrystallization of the crude product using a
mixtu}e of ethy! acetate, hexanes and metﬁanol gave the title compound {64 nig. 55%).

The title compounds for examples 23-33 were prepared by a method aria!bgous to

25  that described in Example 22. ' :



meth -oct amide To a solution of quinoxaline-2-carboxylic acid 4 AUG 2004
(1-benzyl 2-(tert-butyl -di methyl - silanyl oxy)-4-(4.5-di hydro-axazo)
2-yt)-7-fluoro-7-nmethyl -octylj-amde (41 ng. 0.068 nmol) in
tetrahydrofuran (0.70 nL) was added tri s(di nethyl am no)sul fur
(trimethylsilyl)difluoride (56 10 -ng, 0.203 mml ). The reaction was
stirred for i hour then quenched wi th nethanol-and concentrated.

Chr omat ography on silica gel gave the title conpound (27.8 ng,- 84% . The
title conpounds for exanples 38-49 were prepared by a net hod ‘anal ogous to -
that described in Exanple 37.. 15 EXAMPLE 38 R8R3 CH 39 OH 40 fi R 4 AUG

2004 -41 EXAMPLE 41 42 43 R ROA A-,,, N 44
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45 46 F 4 AUG 2004 -42 EXAMPLERRR R 470 o atNN 480FO 0 49N ), "4 aligN
EXAMPLE 50 Qul noxaline 2-carbo lic acid (1 -bent-7 fluoro 2-h dro -7-né¥%
| 4-oxazol 2- - oc | -am de 5 (ginoxaline-2-carboxylic acid

(1-benzyl -2-(tert-butyl-di met hyl -silanyl oxy}7_fluoro-7-nmethyl-4- 2-oxo-eth
carbano -am de To a sol ution of quinoxaline-2-carboxylic acid

[ 1~benzyl - 2-(tert butyl-di net hyl -

sil anyl oxy) - 7-fl uoro-4-(2-hydroxy-ethyi carbanoyt) - 7- et hyl - octyg-am de (250 .
ng, 0.400 10 mmol) in nethylene chloride was added . '
1,1, 1-tri acet oxy-1, 1-di hydro- 1. 2- benzi odoxot =¥f1H) one [Dess-Martin
peri odi nane[ (340 ng, 0.800 nmol). The reaction was stirred for 2 hours

and then diluted with ether and quenched with a 1:1 nixture of saturated
thiosul fate:sodi um bjcarbonate, The | avers: were separated

-aqueous sodi ym ' ] . J S
~and the aqued FAMELEr extrBct ed mﬁth’é%hyl acet atgR” The conbi p& or gani cs

wer.e mashed-vmmh a I.I miKture of ®at
o ' D N-N ,
' - ’ v }{4»\ |

o . : O hfg
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15 aqueous sodi um thiosul fate_sodi um bi carbonate, water, and saturatgf o
sodiumchloride. The organic |layer was then dried over sodium sulfate,
filtered, and concentrated- Chronatography on silica gel gave the title
conmpound (233 ny, 949 . CQuinoxaline-2-carbo is acid | -ben -2-tent-but
-dinmeth -silan ox 7 fluoro -7-neth -4- 20 oxazol-2-yl-octvll-amde To a
sol ution of quinoxaline-2-carboxylic acid [1l-benzyl-2-(tert-butyl-dinethyl-
si l anyl oxy)-7-fl uoro-7-net hyl -4-(2-oxo0-et hyl carbanoyl )-octytj-am de (230
ng, 0.369 mol) in 4 AUG 2004 -43 nethylene chloride (3.5 m-) was added
tri phenyl phosphine (145 ng, 0.554 mml), hex8%hl oroet hane (131 ng, 0.554
-mmol ) and triethylamne (0.103 nL, 0.739 mmol ). The reaction was stirred
for 16 hours than concentrated. Chronmatography on silica gel gave the
title compound (137 ny. 62% . 5 Quinoxaline-2-Tarbox is acid 1
-ben-7-fluoro-2-h dro -7-meth -4-oxazol - 2EXAMBLER4 ani de To a sol ution of
qui noxal i ne- 2- cagpmoxhline-Beirdoxylic bﬁﬂ;jébéhz(rt'ﬁﬂhorbgm ﬁ@ thiyt-4-(5-0x0-4,5-
~silanyl oxy) - 7- f1 uor o- 7- met hyl - , ' (133 ng, 0.220
mmot) in 10 tetrahydrofuran | am no) sul fur
(trinethysilyl)difluoride (180 ny, 0.660 mml). The reaction was stirred

for 1 hour g heQuifitteiicd BEaribriyiic NBdid1a B en gﬂ-ﬂumwﬁt%nﬂgm@,%ﬁ@ on
silica gel nga&ja%l_g_ @g@@%%(m 68% . The title conpounds tor

exanpl es 51- GfiWE t hod anal ogous to that described in
Exarrpl e 50 15 EXAVPLERRpigtion ) quityxg{ine@«4arimrgic qcid (1-benzyl-7-fluore-4-hydrazinocarbonyl-

~ 2-hydroxy-7-methyi-octyl)}-amide (62 mg, 0.129 mmol) in tetrahydrofuran (2 mL) was added
, , . triethylamine (0.018, 0.129 mmot) at 0°C was added carbonyldiimidazole (23 mg, 0.142
') 10 mmol). The reaction was allowed to warm to ambient temperature and stired a total of 20
hours before diluting with ethyi acetate (10 mL) and hexane (2 mL). The mixiure was washed
with saturated aqueous ammonium chloride, saturated aqueous sodium bicarbonate, and
éatqrated aqueous sodium. chloride. The arganic layer was dried over magnesium suifate,
_ filtered and concentrated. Chromatography on silica gél gave the title compound (54 mg.
- 16 82%).

The title compounds for examples 35-36 were prepared by a method ana!ogous to
that described in Example 34.

RU R

&) [EXAMPLE
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20
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EXAMPLE 37

Qumoxalme-z-carboxxllc acid [1-benzyl-4-(4 D-dihydro-oxazol-2-yl}-7-fluoro-2-hydroxy-
T-methyl-octyll-amide

5 2-(3'-Fluoro-3-methv1-butvl)—4-hyd_r0_xv-6-phenvl-S-r(quinoxafine-z-carbonyl}-aminoi-hexanoicr
acid ,
To a solution of quinoxaline-2-carboxylic acid {1-[4-(3-fluoro-3-methyl-butyl)-5-oxo-
" | tetrahydro-furan-2-yl]-2-phenyi-ethyl}-amide (4 g, 8.90 mmol} in tetrahydrofuran was added
. lithium hydroxide (1 M in water, 28 mL) and stimed for 2 hours. The reaction was then
10 concentrated, and concentrated from benzene (2x) to give the titie compound (4.2 g, 100%).

4—(tert-Butvl-&imethﬁ-siIanvioxv}-2-(3-ﬂuoro-3-methvl-butv1)-S-Dhenvi-S-[(auinoxgli_ne-zi

carponyl}-amino}-hexanoic acid
. To a solution of -2-(3—ﬂuoro—3—methyi-butyl}-4—-hydroxy-ﬁ-phenyi-&-[(quinoxaline;z-
15 cabonyl)}-amino}-hexanoic acid (1.63 g, 3.49 mmol) in dimethylformamide (10 mL) was added
t-butyldimethylsilyl choride (3.2 g, 20.9 mmo!) and imidazole (2.9 g, 41.9 mmo!). The reaction
-was stired for 4 days then quenched with methanol and stired another 0.5 hours. The
solution was diiuted with ether and water. The organic layer was washed with saturated
aqueous sodium chloride, dried over magnesium sulfate, filtered and concentrated.

20 -'Chromatbgréf)hy on silica gel gave the title compound (784 mg, 39%).

Quinoxaline-2-carboxylic acid [1-benzyi-2-(terf-butyl-dimethyl-silanyloxy}-7-fluoro-4-{2-
hydroxy-ethylcarbamowyl}-7-methyl-octyll-amide

To a solution of 4-(terl-butyl-dimethyl-silanytoxy)—2-(3—ﬂuoro-3-rnemyl butyl)-6-phenyi-

25  5-{(quinoxaline-2-carbonyl}-amino]-hexanoic acid (515 mg, 0.885 mmol) in methylene chioride
(9 mL) was added ethanotamine (0.080 mL, 1.33 mmol), 1 -hydroxybenzotriazole {215 mg,

1.59 mmol), 1-{3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (288 mg, 1.50
mmel) and triethylamine (0.247 mL, 1.77 mmol). The resulting solution was stired for 17
hours then difuted with ethyl acetate and washed with water then saturated aqueous sodium

30 chloride. The organic layer was then dried over sodium sulfate, fi ltered, and concentrated.

Chromatography on silica ge! gave the title compound (343 mg, 62%).

Quinoxaline-2-carboxylic acid [1 -bengﬂ -2-(tert-butyl-d imethyj-silan;doxz)ﬁ:ﬂ,5—dihydro-

oxazol~2-vlF?—ﬂuoro—?qnethyl-octvn-amide

35 To a solution of qumoxahne—Z—carboxyhc acid [1-benzyl-2-(tert-butyl-dimethyi-
sitanyloxy)-7- ﬂuoro~4-(2-hydroxy»ethy!carbamoyl)—?-memyl-octyd]-amtde (100 myg, 0.160
mmol} in methylene chioride (1.5 mL) was added triphenylphosphine (63 mg, 0.240 mmol)




0| 6la, jo6'N N EXAVPLE 62 Qui noxal i ne-2-carboxylic acid 4 AUG 2004

(4- benzenesul fonyl - 1- benzvl - 2- hydr oxy-7-net hyl -acts )- amde 5

4- Benzenesul fon -1-ben -2-h ro -7-meth rbam c acid benzyl ester To a
solution of 3.0 equival ents of (4-nethyl-pentane-I|-sulfonyl)-benzene
(previously prepared by Gaoni, J. Og. Chem 1982, 47. 2564) in
tetrahydrofuran cooled to 78C is added 3.0 equivalents of n-butyl lithium
and stirred for 30 m n_ One equival ent of (1-oxiranyl 10

2- phenyl - et hyt) - carbani c. aci d benzyt ester (previously prepared by Kal dor,
et al. J. Med. Chem, 1997, p. 3979) in THE1% then added dr opwi se and the
reaction stirred for 1.5 h. The . reaction is then quenched wi th saturated
aqueous sodi um bi car bonate and warnmed to anbient tenperature. Af t er
standard aque ext tio fqll.owed b ncentration and
silica gel chr(r)%er’%‘f ooé?%tt ea(? ﬂ 8 %'B%Oaﬁ'ﬁam‘?té\ﬁ%‘f‘gi(ﬂé% ’@S 0.320 mmol). The
2- Ami no- 5- benzféﬁélgﬁrl\‘-faéﬁwedgmhﬁbh% lﬂanmmmogmmhemdm# off silica gal |tal ive theofitie
(4- benzenesul f@mpbank (P27 7520y dr oxy- 7-met hyl -octyl ) -carbanic acid benzvl
ester in ethanol i's added 10 nol e% pal | adi um hydr oxi de on carbon. The '
m xture is_then shaken on a Parr shaker under 50 psi of hydr ogen for

appr oxi mat 8| y QuinoxalinePrgarboxnyfi b 2 o e Bdioty7oN

concentrat ed tpgeugd-¥& g}ﬁidér ne corrpound Qu noxal i ne-2-carboxylic acid

(4- benzenesul fonyl - en dr o nmet hyl -octet ?-am de To a solution
of one-equi val ent ér" 28 FRS' §fbé‘1‘f? &?&rﬁﬂﬁ%‘fwwsaﬁet Hyenpyl 3H{terhutyhdimethys- o
in methyl ene stdngpiwle-(#$-ditgdoxdzobSyipadiiaral7 endtsyl-eagiRaaiie (41 mg, 0.068 mmol) in

2- qui noxal | ne%@h@@f&ﬂaﬁ o 78$n:_6}%£ ad&é&"ﬁﬁmﬁe 5&389}5%@.)? é?‘ﬁ"%g'n’"éiﬁ%@‘b‘ﬁ'gf 45611,

O__enzotrrﬁzol N -teteranet ytur um
xt M8 ; 93 m?'r dhe seaction,was flited i dour thep suenahed withfmeshanp!- AnG
concentrated. Chromatography on silica gel gave the title compound (27.8 mg, 84%).

The tilte compounds for examples 38-49 were prepared by a method analogous to

that described in Example 37.
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-46 standard -aqueous work-up and extraction, followed by concent A46i &% and
silica gel chromatography the title conpound is obtained. The title
conpounds for exanples 63-72 are prepared by a nethod anal ogous to that

described in Exanple 62. 5 EXAMPLERRRR 63-a 00 I,S OH 640F O \S F Nr F |

OH 6500 S OHO Ir.- 066FS 1 ~. OH
-41-
EXAMPLE - |R' R* R’ R*
41 .
. = | 0
, d \N
| | OH
42 - ' B '
[ S | );(\3
1 N R N
' . F
43 Q E ' -
. s : o
TS [
I | | ,g@
- N
F
| 44 ‘ [ :
N ,\.,;4\_)
F N
. F
R NOX L | 0
e p
- {46 . 0 F T
. N/ %A\ .
' N




4AUR004 -47 EXAMPLE 67 RR3 R66 1 F1 10 0 69 70 71 72 F F SE%G[%QM
-48 EXAMPLE 73 Qui noxal i ne 2-carboxylic acid (1-benzvl-7-fluaro- d?oxy
7- met hyl - 4-t hi ocar banoyf- octyl)-am de 5 Acetic acid
6- f | uor o- 6- net hyt - 142- phenyl - 1-f (Qui noxal i ne-2-car bonA amn j-ethyl)-3-
t hi ocar banoyl - hepty ester To a solution of 1.0 equival ent of acetic acid,
3-car banoyl - 6-fl uoro- 6-net hyl -1 -{2-
phenyl -1 -[ (qui noxal i ne- 2-car bonyl ) - am no] - et hy}-heptyl ester in
t et rahydrof uran cooted to OC is added.0.5 equival ents of Lawesson's
~reagent dropw se.. The yell ow suspension is art%wed 10 to warmto room

t enperature and. stirred for about 5 h. The reaction mxture is concentrated
to dryness, then purified by silica gel chromatography to give the title.

conmpound. Qui aJ_l_ae_z__cF.r_po_l.s_acﬁ'd {1l -ben -7-f -mrn 2-h ra -7-neth
-'4-t hi ocar bar WP'—Em' de |R15 To a' sdiRition of 1.pRequival entq Bf acetic

aci d 6-ftuord-@-met hyl -T-{2-pheny JI)C‘;I(--

s p ;A
: p —T

49 Q
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EXAMPL.E 50
Quinoxaline-2-carboxylic acid {1 -benzvl-?-ﬂuoro-z-hydroxv-anefth-4-oxazol-2-ﬂ-
octyl)-amide

Quinoxaline-2-carboxyiic acid [1-benzyl-2-( tert-butvi-dlmethy!-snlanvloxv}-?-ﬂuoro—?—methyl-d,-
M‘W_
To "a solution of quinoxaline-2-carboxylic acid [1-benzyi—2-(tert-buty!—dlmeﬂ1yi-
_ _ ) sﬂanyloxy}-?-ﬂuoro—4-(2-hydroxy-ethyicarbamoyl)-?—methyi—octyl]-amme (250 mg, 0400
© 16 rmmol} in methylene chloride was added 1.1, 1-tnacetoxy—1.1-dmydro-1.2-benziodoxo{‘e3{1H)-
one {Dess-Martin periodinane] (340 mg, 0.800 mrr_aot). The reaction was stirred for 2 hours
and then diluted with ether and quenched with a 1:1 mixture of saturated aqueous éodlum
A-lmosulfate sodlum bmrbonate The layers were ‘separated and the aqueous Iayer extracted -
* with ethyl acetate. The combined organics were washed with a 1:1 mixture of saturated
15  aqueous sodium thiosutfate:sodium btcarbonate. water, and saturated sodium chloride. The
organic layer was then dried over sodium sulfate, filtered, and concentrated. Chromatography

on silica gel gave the title compound (233 mg, 94%)

Quinoxaline-2-carboxylic acid [1-benzyl-2-(tert-butyl-dimethyl-silanyioxy)-7-fluoro-7-methyi-4-
20 xazol-2-yl-octvil-amid
7o a solution of quinoxaline-2-carboxylic acid [1-benzyil-2-(tert-butyl-dimethyi-
silanyloxy)-7-fluoro-7-methyl-4-(2-oxo-ethyicarbamoyl)-octyl}-amide (230 mg, 0.368 mmol) in




[ (qui noxal i ne-2-carbonyl)-am no] - et hyl }-3-thi ocar banoyl - hept yl
I s added 2.0

approxi mately 6 hours,
acetate and water.

aqueous sodi um chl ori de,

met hanol
et hyl

concentr at ed.

_ _ | estRIG by
equi val ents of potassium carbonate, stirred for
and concentrated. The crude product
The organic layer is then washed with

dried over sodiumsulfate, filtered and

20 Chromat ography on silica get gives the title conpound.

sat ur at ed

The title conpounds for exanples 74-76 are prepared by a nethod anal ogous

to that described in Exanple 73. R N EXAWP
2QQ% -49 EXAMRt _ERRRR 0 S 75\ t° I \ )LNH i

10

15

" silanyloxy}-7-fluoro-7-methyl-4-oxazol-2-yi-octyl]-amide

GRRAR 740 S | | N-NH OH 4 AL
CC- CHO 76a S N

methylene chloride (3..5 ml) was added tzjiphenyiphosphine {145 mg, 0.554 mmoal),
-hexachloroethane (131 mg, 0.554 mmol) and triethylamine {0.103 mL, 0.739 mmol). The

reaction was stirred for 16 hours than concentrated. Chromatography on silica gel gave the

_title compound (137 mg, 62%).

Quinoxaline-2-carboxvlic  acid __ (1-benzvl-7-fluoro-2-hydroxy-7-methyi-4-oxazol-2-vi-ocivi)-

amide
‘To a solution of quinoxaline-2-carboxylic acid [1-benzyl-2-{tert-butyl-dimethyi-
(133 mg, 0220 rnmmol) in

tetrahydrofﬁran (2 mL) was added tris(dimethylamino)suifur (trimethyisilyl)difluoride (180 mg,

- 0.660 mmol). The reaction was stimed for -1 hour then quenched with methanol and

concentrated. Chromatography on sifica gel gave the title compound (73 mg, 68%).
The tifle compounds for examples 51-61 were prepared by a method analogaus to

that described in Example 50.
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NHS ) t F 4 EXAMPLE 77 Qui noxal i ne-2-carboxylic acid

(1- benzyt - 4- car bam ni doyi - 7-fl uor o 2- hydr oxw7- net hyl - octyl | - &mhlide 2804Aceti ¢
aci d

3-car bam m doyl - 6- f| uor o- 6- et hyl - | 42- pheny_{-14( Qui noxal i ne- 2- car bonyl

am nol -ethyl } -heptyt ester To asolution of acetic acid

6-fl uoro-6-nethyl-1-[2-phenyl -1-[(qui noxal i ne-2- carbonyl ) -am no] -

et hyl } --3-t hi ocar banoyl - heptyl ester in . acetone is added excess nethyl

i odi de- The reaction. is 10 then refluxed for approxi rrately 2 h, then

-cool ed and concentrated. The crude product .. i $% aken up.in satur at ed

solution of ammonia in nethanol and sti rred for approximately 15 hrs. The

Chr omat Ogr ap vt o alaa '\n}f il a hCW\"r‘\IIﬂd";l 1N hn nnya| | ne- 2 |_a' rhnYVI ic

‘acid 1-ben 4- m% do B-fluoro-z-h i:Elzro L7- rreth Togbd~ am(ﬁa Toa

3-carbam m ddyl - 6-f | uor o- '

‘phenyl -1 -] (qgyi noxal i ne- 2-

hours, and cqncentrated. {The .20 crudg¢ pf bduct i s

"dcetate and water. The orfganic | ayer %s t hen washsg at ed aqueous| -
I . ‘

Chr omat ogr apliyson siTrcajgel grvesothg ti1tle gonpqung. The tT e compuurh

for .exanpl es{78-80 are prlepaged et hod' anal ogo to that - descrd bed in

‘reaction mxture is concentrated to dryness, then purified by silica .gel
'solution of 1.8 equival enfs of acet]c Ci
hgpt y + rret(Ha | is
‘added 2.0 equival ents of| potlassi um ca i o%@te y 5
iS¢ inlet Byl N
'sodi um chl orifde, dried over sodiumsullfate, Titterjed antd‘conceptrated.
- .Exanpl-e.77. 25 4 AUG 20M ){{4 )




N EXAVPLERRRR NH 78N FNH a NZ OH 79 NH NNHZ OH 80T- 1FNH NH Nz F MPLE 81
Qui noxal i ne- 2-car boxylic acid UG 2004
14i acetyl i m no-am no-net hyl ) -1-benzvl-7-fluoro_2 h drox 7-neth -o -am de

" Qui noxal i ne-2-carboxylic acid (4-(acetylim no-am no;

met hyl } - 1- benzyl - 7-f | uor o- 2- hydroxy-7- 10 nethyl -octylfl-am de To a
solution of 1.0 equivalents of quinoxaline-2-carboxylic acid (1-benzyl-

car bar ni m doyl - 7-f | uor o- 2- hydr oxy- 7- net hyl - octyl)-anide.in nmet hyl ene
.chloride is added 1.0 equival ents of triet #@nlne foll owed by 1.0
equi val ents of acetyl chloride. The reaction't's stirred at anbi ent
tenperature for approximately 5 hours. After standard aqueéous work-up .15
and extraction, followed by concentratlon and silica gel chromatography the

AUGC—2004--5- Thn t i t | A compeounds—f or-—exampl-es
I\~ A=y aa v a v T A= R R A~ =) T ettt P

title conpoupdis—abtain iSacaaisat
'82- 86 are’pr<E§P@ﬁLEy a ne?hod analoqa.s to that IR
‘ F '

B ) N
EXAMPLE 62 .
Qumoxalme-z-carboxyhc acid {4-benzenesulfonyl-1-benz I-2-hydroxv-7-methvl-¢m)_
amide
.
{4-Benzenesulfonyl-1-benzyi-2-hydroxy-7-meth rbamic acid benzyl ester

To a solution of 3.0 equivalents of (4-methyl-pentane-1-suifonyl}-benzene (previously
prepared by Gaoni, J. Org. Chem. 1982, 47, 2564) in tetrahydrofuran cooled to —78°C is
added 3.0 equivalents of n-butyl lithium and stirred for 30 min. One equivalent of (1-oxiranyl-

10 2-phenyl-ethyl)}-carbamic .acid benzyl ester (previously prepared by Kaldor, et al. J, Med.
Chem., 1997, p. 3979) in THF is then added dropwise and the reaction stirred for 1.5 h. The
reaction is then quenched with saturated aqueous sodium bicarbonate and warmed to
-'amblent temperature. After standard _aqueous work-up and extractlon followed by
concentration and silica gel chromatography the tttie compound is obtained.

15
.2-Amino-5-benzenesulfonxd~87mett_jvl-'1 -phenyf#non_zm-a-ol .
To a solution of (4—benzenesulfdnyl-1 -benzyl-2-hydroxy-7-methyl-octyl)-carbamic acid
benzyl ester in ethanol is added 10 mole% palladium hydroxide on carbon. The mﬁdure ié
- . then shaken on a Parr shaker under 50 psi of hydrogen for approximately 18 h. The catalyst
20 s fiitered off and the solution concentrated to give the title compound.

~ Quinoxaline-2-carboxylic acid (4-benzenesuifonyl-1 -benzyl-2-hydroxy-7-methyi-octyl)-amide
To a solution of one equivalent of 2-amino—5-benzenesuifonyl-8-methyl—1;phenylo
nonan-3-ol in methylene chloride is added 1.05 equivalents each of 2-quinoxalinecarboxylic
25 - acid, N-methyl morﬁhoiine. and Q-benzotriazol-‘!-yI-N.N,N'.N'-tetéramethyluronidm

hexafluorophosphate. The reaction mixture is stimed at ambient temperature for 18 h. Afier



descri bed in Exanple 8'1.

EXAMPLE 87 Qui noxal i ne-2-carboxylic acid

-46-

‘f 44am no- nmet hanesuf f onyi i m no- net hyl ) - 1- benzyf - 7-

EXAMPLE 82 83 RWWOH F 84 85 OH OH Ra
Nk NH2Z NH2 O NACH NH2 4 AUG 2004 -52 EXAVPLERRR4R 86UFO N CH

3 NI—’\g Al b

" standard -aqueous work-up and extraction, followed by concentration and silica gel
.chromatography the title compound is obtained.

The titie compounds for examples 63-72 are prepared by a method analogdus to that
described in Example 62,
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~fluoro 2-hydroxy-7-nethyl-octyil-amde 5 Qui noxal i ne- 2- car boxyl i c4anjcd opo4
4- (am no- net hanesut fon i no-net hyl) - 1-benzvf-7-fl uoro-2-
hydr oxy- 7- met hyl -oct 11-am de To a solution of 1.0 equival ents of
gui noxal i ne- 2- carboxylic acid (1-benzyi-4-carbam m doyl -7- '
fl uor o- 2- hydroxy-7-nmet hyl -octyl )-am de in nethylene chloride is added 1.0
equi val ents of 10 triethylamne followed by 1.0 equival ents of
met hanesul fonyl chloride. The reaction is stirred at anbient tenperature
for approximately 5 hours. After standard aq%ﬁgus wor k-up and extraction,
foll owed by concentration and silica gel chrohatography the title conpound
is- obtained. The title conpounds for exanples 88-94 are prepared by a
met hod anal ogous to that- 15 described in Exanple 87. EXAMPLERRRR 88CFO- ,

o
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FCH3 N .91 92 93 OH 0 0O

~N~ CH3 94 OH H2 4 AUG 2004 5 FKAMPK E 95,0 oo

Qui noxal i ne- 2-carboxylic acid f4(cyanoi m no-arr
i no- et hyl ) - 9-benzvf-7-ffuoro 2- h drox -7-nmeth i-oc -am de

Qui noxal i ne- 2-carboxylic acid
14- (cvanoi m no- am no- net hv9. . 1- benzyl

-7-fluoro=2-hvdrox' 7- neth -o

-amde To a solution of 1.0 equivalents of quinoxaline-2-carboxylic acid

(1- benzyl--

4- 10 car bam rni doyi - 7-
met hyl ene-chloride is added 1.0
reaction is stirred at anbient tenperature f
After standard aqueous work-up and extracti on.
and si'lica gel
conpounds for exanples 96-98 are preparedg

| uor o- 2- hydr oxy-7-net hyl -octyl )-am de in
equivalent34§£ cyanogen brom de. The

0 approxi mately 15 hours.
foll owed by concentration

.chromat ography the'title conpound is obtained. The title
hod anal ogous to that

'descrlbed in Exanpl e 95." EXAMPLERRRR 96. > NH z
Quinoxaline-2-carboxylic acid (1 -benzvl-7-ﬂuoro-2oh!drog-'r-methgl-4-thaocarbamo¥|.

10

.15

20

octyl}-amide

Acetic acid 6-fluoro-6-methyi-1{2-phenvi-1-[{auinoxaline-2-carbonvi}-aminol]-ethyi}-3-

thiocarbamovyi-heptyl ester
To a solution of 1.0 equivalent of acetic acid 3-carbamoyl-6-fluoro-6-methyi-1-{2-

phenyl-1-{(quinoxaline-2-carbonyl)-aminol-ethyl}-hepty! ester in tetrahydrofuran cooled to 0°Cc

_is added 0.5 equivalents of Lawesson's reagent drapwise. The yeliow suspension is allowed

to 'warm to room temperature and stirred for about 5 h. The reaction mixture is concentrated
to dryness, then purified by sifica gel chromatography to give the title compound. '

Qusnoxalune—2—carboxvhc acid (1-benzvl-?-ﬂuoro—Z-hvdroxv—?-meth -4-thiocarbamoyl-o

amide
To a solution of 1.0 equivaients of acetic acid 6-fluoro-6-methyl-1-{2-phenyi-1-

. [{(quinoxaline-2-carbonyl}-amino}-ethyl}-3-thiocarbamaoyl-heptyl ester in methano! is added 2.0

equivalents of potassium carponate. stirred for approximately 5 hours, and concentrated. The
crude product is dissolved in ethy! acetate and water. The organic layer is then washed with
saturated aqueous sodium chloride, dried over sodium sulfate, fitered and concentrated.
Chromatography on silica gel gives the title compound.

The titie compounds for examples 74-76 are prepared by a method analogous to that

described in Example 73.

EXAMPLE R R? B R

74 0 F R '
S C[”\f‘)‘ 1 s
N ' >4L
7 : . NH

OH




4H 97 N-CN ccr2 OH 4 AUG 2004 -55 EXAMPLERRRR 98 FCN \ NN NH 2 F # A0G2004
- 2004 -56 What is clained is: 1. A conpound of the fornula C or the
pharmaceutically acceptable salt thereof;' wherein Rl is quinoxalinyl

optionally substituted with one or nore substituents independently
selected fromthe group consisting of hydrogen, deuterium halo, CN,
(C1--C6) alkyl optionally substituted with one or nore fluorine atons,
hydr oxy, . hydr oxy- (Cl- C6) al kyl (Cl-C6)al koxy optionally substituted with
one or nore fluorine atons, (C1--C6)a|koxy( - - C6) al kyl, HO (=0 -
(C--C6) alKkyl- 0(0_0) -(C O-(Cl1--Cb¥al kyl,
.. (C1--Cp)al kyl - --(C—O) (Cr--CG)aI kyl,. (Cl-C6) alkyl-(C=0)-0-,
(Cl.-Ce)alkyl-(C=0--O- (Cl- C6)alkyl, H(0=C)--; - H(O=C) -(Cl-C6)alkyl,
' EXAMPLE R R? RT R
75 0 S
L
7 NH,
OH
76 S
>,
i) .-
F
EXAMPLE 77 .
Quinoxaline-2-carboxylic acid {1-benzyl-4-carbamimidoyl-7-fluoro-2-hydroxy-7-methyi-
octyl}-amide
5 _
Acefic acid 3-carbamimido fluoro-6-methyl-1-{2-phenyi-1 uinoxaline-2-carbon
amino -eth ester
To a-solution of acetic acid 6—ﬂuoro~6—methyi 1-{2-phenyi-1—[(qumoxallne-z-carbonyl)—ammo}—
ethyl}-3-thiocarbamoyl-heptyl ester in acetone is added excess methyl iodide. The reaction. is
10  then refluxed for approximately 2 h, then cooled and concentrated. The crude product is taken
 upin salurated solution of ammonia in methanol and stirred for approximately 15 hrs. The
*reaction mixture is concentrated fo dryness then purified by silica gel chromatography to give
the title compound -
'1-5' 'Qumoxaline-z-carboxvhc acud { 1~benzv1—4-carbamlm|dov1 7-ﬂuoro-2-hvdroxv—7-rnemvl-octvl)-
‘amide : ' .
) Toa solutson of1.0 equuvalents of acetic acid 3—carbamcrmdoyl-6-ﬂuoro-6—meﬂ1yl—1 -{2-
phenyi- -[(qu:noxalme~2-carbonyl)-ammo}-emyi}—heptyl ester in methanol xs added 2.0
equivalents of patassium carbonate, stired for approx:mately 5 hours, and concentrated. The
.20  crude product is dissolved in ethyl acetate and water. The organic layer is then washed with
saturated aqueous sodium chloride, dried over sodium sulfate, filtered and conoentrated
Chromatography on silica gel gwes the title compound
- The title compounds for examples 78-80 are prepared bya method analogous to that
descnbed in Exampte T7.
25



(C1-Co)alkyl (O= -, (C1-C6)al kyl (C=C)-- (C1--Co6)al kyl; NO 2, am',n%,6 UG 200k

(Cl1--C6)al kylamao, [(d-0C6)alkyl]2am no, am no(Cl-C6)al kyl, (Cil- f‘

al kyl am no( Cl- C6) al kyl, [(Cl-C6)al kyl]2am no (C1-C6)al kyl, H2N- (C=0) -

(Cl-c8)alkyl-NH (G = 0O-, [(Cl-C8)al kyl]2N---(C=0)-, H2N (C=

O -(Cl-Co6)al kyl, (Cil-C6)al kyl-HN(C=0)- -(C1-C6)alkyl,

[ (Cl-Ce)al kyl LN-(C=O-{C1l-C6) - alkyl, HO =C) -NH, Cl- C6)al kyl (C=0) - NH,
-(Cl-Co)allcyl (C= O--[NH (C1--0C8)al kyI (C1- Co6) aI kyl (C=0O) -

[ N(C1-C8)al kyl], (G -C6)al kyl, (Ci1- CG)aI kyl $p. (Cl-CB)al kyl-(S= O---,
(C1-Co) al kyI-SCJZ-, (C C») al kyI S02 NH=, H2N S2---,

H2N- SO2- ( C1- C6) al kyI , (Cl1-C6) al kyl HN- 802--(C1 Co) al kyI , [(C_C6)al kyl]2N-
S02- (C1-Ce)al kyl ,' CF3S(B , (Cl--C6)alkyl-S08 phenyl, (C3-C Q)cycloal kyl,

(C2-C.9) het erocycl oal kyl, and (C2-C~)heterparyl; . R2 is

; phenyl - (CH2) m=- -, napht hyI (CH2) , (C3 d cycI oal kyl - (CH2),, ,

(C1-Co6) al kyl or (C2--C9) -heteroaryIR&CHZ ereRA mis an interger

from zero to, four;. wherein each of saNd p napht hyl , '

(g -C1lQcycl oal kyl or (C2--C9) het er.oar yl  noi 4 AUG 2004 -57 said
phenyl - (CH2),n , naphthyl - (CH2), , (C3-C16) cloal kyl - (CH2),, -- or
(C -C9)heteroaryl-(CH),,, - groups may optionally be substi tuted w th one
or nore -sutf‘ HEe-S— "\ﬁ;penucnt Hy—sei-ect-ed—+rorp-hydrogen—dapt-eriuim—
hal o, CN," (¢ puo)gﬁ ryl joptionally sbbsti- tuted vﬁth one ofr e
-fl.uorine at¢@®,' hydroxy, F . _ NH
' - OH
79 o _ NH
N ) .
seg >
W NH,
OoH
80 o F NH
N .
sou >
7 NH,
3 F
5 o A EXAMPLEB1

Qumoxalme-z-carboxvllc acnd [4-{acetvltmmo-amlno-methvl)- benzyl-7-fluoro-2-.

_I_l_ygroxv-'r-rnethvl-octvll-amtde

_ ' Qumoxalme-z-carboxyl:c acid [4-(aoetvhm|no-amuno—methv!H-bengd-?-ﬂuoro-z-hgc_lroxxJ-
10 methyl-octyll-amide

N To a solution of 1 0 equwalents of qunnoxallne-z-carboxyhc -acid (1-benzyl-4-
carbam|madoyi—7-f|uoro-2-hydroxy—?-memyl-octyl)-amtde in methylene chioride is added 1.0
equivalents of triethylamine followed by 1.0 equivalents of acetyl chloride. The reaction is
stirred at ambient temberature for approximately S hours. After standard aqueous work-up

15 and extraction, followed by concentration and silica gel chromatography the title compound is
obtained.




hydr oxy- (Cl1--C6) al kyl, (Cl-C6)al koxy optionally sub- stitut ed W|t4h b[?ezuﬁ)

nore fluorine atons, -(Cl-C6) al koxy(Cl-C6)alkyl, HO (C O - A ;

(Cl-C6)alkyl- O(CO-, HO{C-- -O : (dA-CB)al kyl, (C1-Cp)

al kyl -0 (CO - (C1-C6)al k-yl, (Ci1-C6)al kyl (CO --0, (G

- C6) al kyl - (C=0 -"C1-C6) alkyl, HO= G-, HOC--(Cl-C6)al kyl, (Cl---C6)

al kyl (o =C}-, (C 1-C6)al kyl (O=C)-- (Cl-C6)al kyl, N2, am no,

(C1-Co6)al kyl am no, - [(Cl-C6)al kyl] 2am no,. am no(Cl-C6)alkyl,

(C1-Co)al kylam no- (G ©6)al kyl, [(C1. Cb)alk I]2amno(Cl--CG)aIkyI

H2N- (C=0) -, (Cl1-C6) al kyl - NI_-l--(C-O) [(Cl-Céyalkyl] N(CG-O --,

H2N(C-O)--(t 1-C6) alkyl, (Ci1-Co6) al kyl - HN(C=0 ) - - - (C1- C6) al kyl,
'(Cl-C6)al kyl ] 2N- (C=0O) - (C1-C6) al kyl , H(O=C)-NH, (Ci1-Co)al kyI(C—C) NH,

(C1-Co)al kyl (C=O) - _INH. (C1 al _
.alkyl (G- -0 -4N(CL] % %?RT‘(’@i f%é}‘%ﬁ’é!?ﬁ &6“%6@‘-' gfspared by gjmethod analogous to that
(C1- C6) al kyl - (esc@ed,in Exe@le 836) al kyl = SO2---, (Cl-C6) al kyl - SO2- NH-,

H2N- SC2_, i r2N-S02(C1-C6) al kyl, (Cl-C)al kyl HN--S02 - (G -C6) al kyl,

[ (Cl-CB)al kyl ] 2N 02--(C1-C6)al kyl, Cp3S®---1 {CL~C6~pr, cyr-so3 phenyl,

. phenoxy, benzyl oxy,. (C3-Cl10) cycl oal kyl, to- - C9) heterocycloal kyl, and
(C2--4C.9) heteroaryl; R3 is hydrogen,ideut gri um (CJR;4C10) al kyl, (C3-C10)
cycl oal kyl - (CH2),, , (CZ C,, ) heterocyc ,

- (C2--C9) heteroayl -(CH2)" or aryl-(CH2)n--; 3N |s an interger from
-zero to six; . wherein said R3 (Cl-C1Oal kyIOg!;‘louB may optlonally be
‘substituted- wit h one or nore substituents, indepen-

. [EXAMPLE TR RE R R

' ”j)‘}i ,
@N’ ' -N/lLCHs 3

OH 2

83 ‘ O
N
) -
CE,)*

Ji | Nj‘CH3
OH X'“\NHZ




dently sel ected from hydr ogen,
optionally substituted with one or
hydr oxy- ( Cl1- C6) al kyl ;

deuterium hal o,
fluorine atons,
(C1-Co6) al koxy optionally substituted with one or

nor e.

CN,

(Cl1- CB) al kyl * AUG 2004
hydr oxy,

“nore fluorine atons, (C1--0C6)al koxy(C1l--0C6)al kyl, HO ,(C=O -,
(C1-Co)alkyl-O--(C0O-,. HO (C=0)-(C1-Co)al kyi, (Cl-C6)alkyl-O(C-0O-.
(C1-C6)al kyl, (Cl-CB)alkyl-(CGO-0O, (C1-C6) alkyl-(C=0-0(C1-Co)alkyl,
HOoO-, 4 AUG 2004 - 58 H(O=C) - (C1- CG)aI kyl, (Cl1-C6)al kyl (O=C) -

(C1- CG)aI kyl (G=C) -- (C1- C6) al kyl,
" -C6) al kyl ]2, ami no,

[(C.,

an no

N2, amino, g

{ C1- C6) al kyl am no,
(Cl- C6) al kyl , '(,C1- C6) al kyl am no( C1- C6) al kyl ,

EXAMPLE 87

[(Cl C6) al kyl] am no(C1- 06) al kyl, H2ZN- (C=0 -, (C1l-C6)alkyl-NH-(C=0)-

[ (Cl1- C6) al kYl ] 2N- (C—O) " H2N(C=O - (Cl CG) al kyl, (Cl-C6)al kyl - ‘
HN(C—O) (Cl- L\L ﬁCG)aikyi]N-*i \\., kJ)--(’M-CG)alr\yl,‘ H("e:a'?‘NH"'T
(C1-C6) alk E%@! %E C6) al kyl (£= ERBCG)al Kyl

(Cl- - C6) al ky| €- - 0) - [N(CJ-CG)aIkyI yl-S-, 0

( Cl1- C6) al kyl (S=0 -, (Gk=eB)ai - N- SO2

-H2N- SOz, - - (CL- C6) al kyl , " |( (6).] al k N7 "CH;
[(Cl--CB)al kyl IN- .  Si-CB)arkyl, G henyl
(C3-C1O) cycl pa. I kyl, (C24C9) het erocyc ro nd
wherein any pf the_ carfBon-carbon si- 10 al kv
optionally bF repl aced by a. carbon-c

Qumoxalme-z-carboxyhc acld [4-(amlno-methanesulfonvllmmo-methvl)-1 -benzyl-7-

fluoro-2-hydroxy-7-methyi-oc

Al-amide

Qumoxalune-2—carboxvlic acid [4-(amino-methanesulfonylimino-methyl)-1- bengd-?-ﬂuoro-z-

© - hydroxy-7-meth -0
To a solution of 1.0 equivalents of quinoxaline-2-carboxylic acid (1—benzyi-4~czrbamimidoyl-7- '
fiuoro-2-hydroxy-7-methyl-octyl}-amide in methyiene chloride is added 1.0 equivalents of
triethylamine followed by 1.0 equivalents of methanesulfonyl chioride. The reaction is stirred

at ambient temperature for approximately 5 hours. After standard aqueous work-up and

| -extraction, followed by concentration and silica gel chrdmatography the title compound is

10

15

—r
oS

obtained.

-amide

The fitle compounds for examples 88-94 are prepared by a method analogous to that
described in Example 87.

EXAMPLE

R3

188

OH




doubl e bond; wherein the (C3-C10)cycloal kyl noiety of said R3 b AUG 2004
(C3-Clo)cycloal kyl-(CH.,)"-group may optionally be substituted by one to
three substiutents independently selected fromthe group consisting of
hydrogen; deuterium halo, CN, (Cl-C6)al kyl optionally substi- tuted with
one or nore fluorine atons, hydroxy, hydroxy-(Cd-GC6)alkyl, (G -GC6)alkoxy
optionally sub- stituted with one or nore fluorine atons, (Cl-C6)

-al koxy(Cl-Cg)al kyl, HO-(GO-, (Cl-Galkyl- OG-(CGO0)----,

"HO- (C=0"C, -C6) al kYi, (Cl-C6) alkyl-0O (C=0 -54(Cl--Cb) al kyl, (C1-Cos)al kyl -
(C=0-0, (Ad-Co)alkyl-(C=O- O (Cl--c6) alkyl;

H( 0= C)---H(O:C)--(Cl C6) al kyl, (Cl-C6) al kyI(O:C) -, (C1-cCo)al kyl (O=C) -

(C1- Co6) al kyl , NOZ, am no (Cl Co) al kyI am no [(C C6)al kyl] ..,amno, am no
(CJ.- CG) al ky| o v ARy gt o \\.,_ )al t\yﬁ rs
[ (C1--C8)al kyl] gﬁkﬁo(o- Yalkyl - HAN(C=OQ) -, ( ﬁcmalkvl-l\”-(C:O)-.
[ (Cl--C6) al kyIBP2N- (C=0); H2N(C=0) - §(C . t C6) al kyl ,
T(Cl-C6)al kylil], N (C=0O } y 0 Ie)
al kyl (C=0 - Nlrl (C1-Co) al Ky O.)-[N S’/
(C1-C6)al kyl(Co)--[N(Cl-{Co)al KyI] . N C
(Cl-C6)al kyl {S(C1-C)al kWil .  (S=0}--1}( (Cl E@)
al kyl - SO2=NH}, H2N- S02-, |HZN- SQ2-- (C H }[JL
) al kyM\- - SQ24 - - (C1- C6) al Kyl', [ (Cl-C pl kyl]2N-- SO:--(Cl C6) al kyI : NH,
-CF3S(8- - -, Cl- C6) al ky+-1S03- | Dhenvl (C3-d o)cydl oal kyl
(CZ--C9) het e[ 8ycl oal kyl ,jand ( tefoaryl; F
SR : 0o, O
; N" "CH,
LJLNHZ
R KT ' o
o _ - s7
| o N “CH,
o }{ILNHz |
| 92 0 F ' '
. , N/ /S\
IR N  CH,
G - - NH,
o Em g .
.: ) ‘- ‘_ ' @N‘j)x A . O\\ //0 |
L c ‘ N/ /‘S\
. S I : ‘ " N CH,
o4 0
™ o0
> \SI
N Vg
J
NH‘:2




wherein the (C2-C9)heterocycl oal kyl
(C2-C9) het erocycl oal ky! {CH2) " - - -

noi ety of said if 4 AUG 2004
to three het e?dﬁ@o@gﬂ*

group has from one

i ndependently selected from nitrogen, sulfur, oxygen, >S(--0, >SQ2 or
>NR6, wherein said (C--C9)heterocycl oal kyl noiety of said (C

--Cc) heterocycl oal ky! {CH, )"- group may. option-' ally be 'substituted on
any of the ring carbon, atons : capable of form ng an additional bond with

..a substitu-
deuterium hal o,

mom . fl uorine atons,
optionally substituted. with one or
“(.C1- O) al koxy(C1-Cg)al kyl ,
(C=0 --(CxCe)atkyl,
(0--0)--0_,
“H(O=C) - 4C1=C6) al ky1;
(C1-Co6) al kyl-,
“am no( Cl- CG) al k

“hydr ogen,
one or

~al kyl. -

(C1=06) al k

[ (C1- Cb) aI{yI ] 2N- -
(C1- C6)al kyl

(C1-Ce) al kyl (C=
=0 - {7

alkyl ()=

16

10

|ndependently sel ected fromthe group consisting of

CN, (d-cg)alkyl tion- ally substituted W|th
hydr oxy, hydrox'g‘P(Cl C6) al ky1l, (C1--Co)al koxy

nore fluorine atons;

HO-(C--O--, (C1-C6). alkyl-O-(C o)-

-0 (G0)--(C, -C5)al kyl, (C1-Cp)

(C1-Ce)al kyl - (G=0)~0- (C1-C6)alkyl,. HO=1c)---,

(C1-Cg)al kyl (O=C)=, (C1-C6)alky! (0=C)-

(G - CG) al kyl anquMpLéggl Co6} al kyI]2am no,

| -

\$I)- —ben)y ul‘l zgm n,o

in PBeiTie '0-2
t! ot 'de( Cl- 06) al kyl - HN( C=0)
H(O=0O) - - NH-
al k (Cl CG;

-7~ uo dro

ent

Ho_
(T - 08) al kyl

NC2,

._‘.

(C=0) - H2N ( x
[(C1_C6) al kyIJ 2N-(
0 )

i -amld

meth -o .
To a solution of 1.0 equivalents of quinoxaline-2-carboxylic acid (1-benzyl-4-
carbamuntdoyl-?-ﬂuoro—241ydroxy-7-memyl-octyl}-amlde in methylene chloride is added 1.0

- equivalents of cyanogen bromide. The reaction is stimed at ambient temperature for
- approximately 15 hours. After standard aqueous work-up and extraction, followed by

qoncentfation and silica gel chromatography the titie c"ompound is obtained.
. The tile compounds for examples 96-98 are prepared by a method analogous to that
described in Example 85.

RZ
R! R*
Y
OH R
EXAMPLE R R % =
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L™ N
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al kyl -S-, (Cl=C6)al kyl -(S=0)--, (Cl1L _C6) alkylHN S02-, 4 AUS 200
(Cl-C6)al kyl-S0.7-NH, 1'2N ... SO2-, H2N- SQ2- (G -C6) al kyl, (Cl1 Cé g

~al kyl HN_SQ2- - ( C1- C6) al kyl , [(Cl--CB)aIkyI]ZN - SQ2- - (C1- CB)aIkyI, CF3S33
(Cl--Ce)allyl-s03 , phenyl, (C3-Clokycloal kYl, (C2-QC9)heterocycloalkyl,
and (C2--C9)heteroaryl; 4 AUG 2004 -60 mherein the (C2-C9) hetei oaryl

noi ety of said R3 (C2-(:9) heteroaryl-(CH), group has fromone to

three bet- ‘eroatons independently selected fron}nltrogen sul fur or .oxygen -

wherein said (C2-)heteroaryl nmpoiety of . sai dggC2- C9) het eroaryl -CH2) ., group -
may- option- ally be substituted on any - o' the ring carbon atons capable of .
formi ng an additional bond with a substitu- ent selected fromthe group .. .
ctonsi sting of. hydrogen - deuterium hal o; CN, (Cl CG)'aI kyI optl onal |y

substi- tutedq [FLETe O ROTE (T UoT TR at oms, Ny qrpxy,——hyd ur'ﬁ'l‘(‘@’-‘re—]— :
~kyl, (C - 6)alkaxy optionpally sub- stltuted with dne or nore f] uorine
atonms, (CL-CpP8 al koxy(Cl 06) al kylf H o
"HO (C=00) - {C}-C6) al kyl, (IC Kk ) al kyl -
(CO---0 (ZI---CG)aIkyI- 40 -~
H(O=C)--(Cl-4"_6)al kyl, (IC1-=C8% alk NH,
(C1=C6) al kyl am no, [(C1- %6) al kyl] 2anj uo
(Cl-CB)al kylamino (C.j-d6)al kyl; [(Ql~G
H2N-(C=0) -, [Cl-(C6) al kyl -{NH (C=0)-, H2N( C=0 -
(C1- ) : ' '
)



al kyl, (Cl-Cg)al kyl - HN( C=0) - (C1- C6) al kyl , L AUG 20
-.[(Cl-CB)al kyl ] 2N---(C=0)-(C1--C6)al kyl, H(0= C--NH -, 04
(Cl-C6)atkyl (C=O)-NH, (Cl-cCB)al kyl (C O _[NH (C1=-0C86)al kyl, (Ci1--C8).
al kyl (CG---0).-[N(Cl1l-C6) al kyl](C1-CB)al kyl, (C1- 6) alkyl-S, '
(Cl--C6)al kyl -(S=O -, (A cCo6)al kyl- SO --, (Cl-C6)al kyl-S02 NH, H2N SC2 |,
H2N- SO2- ( C1- 6) al kyl,. (Cl" Cu)al kyl HN-SQ2--. (Cl1-CB)al kyl, [(Cl-C _
)al kyl ] 2N- SC2- - (C3- C6) al kyl , CF3SMB- - -—°qTC1- 06) al kyl - SO3-, phenyl, (3-C)
cycl oal kyl; (C2-C9)heteracycl oal kyl, and (C2 C9) heteroaryl; and . wherein
said aryl noiety of said R3 aryl-(CH2)W group is optionally substituted
" phenyl or naphthyl, - wherein. said phenyl and naphthyl may optionally be
substituted with fromone to three substituents independently selected
fromthe group consiVai isglaghedngdr ogen. - deuterium - halo, CN, (Cl-Cs6)al kyl
. optiondlly substi- fubeempiupholghefogrulpore fl uorine atonms, hydraxy,
. hydr oxy- (Ci- C6) ai kyl, (C1-C6)al koxy optionally sub- stituted with one or '
nore fluorine atoms, (Cl-C6) _al koxy(Cl--C68)alkyl, HO(C-0O---,
(Cl--06) al kyl - O (C=0)-¢ HOX

C-O--(Cl-08)al kyl, (C 1-08)
al kyl -0=(C=0) - (C, - 6) al klyl , (IC1-CR) al kyl 4 AUG 2Q04 -61 (C=O)-O0-,
(Cl1-Cs) al kyl - (C=0 - - 87 CINCB)

, HO=C}-, H(0=C' - (Ci-C8)alkyl,
(C1-C6) alkyl (O=Cr, NQC2, : i nd; (Cl-C6)al kyl am no, [(Cl--C6)alkyl]
2am no, am no(Cl-Co6)al kyl, . (

- C6) al kyl ami no " ( Cl- C6) al kyl ,
. [ (C1-C6) al kyl ] 2am no( C1- C6) al k&/l , : _—
o or the pharmaceutically acceptable salt thereof; wherein
| R! is quinoxalinyl optionaliy substituted with one or more
substitueats independently selected from the group
consisting of hydrogen, deuterium, halo, CN, (C,~Cs)
alkyl optionally substituted with one or more fluorine
atoms, hydroxy, hydroxy-(C,;-C)alkyl, (C,~Cs)alkoxy
oplionally substituted with on¢ or more fuorine atoms,
(C,~Co)alkoxy(C,~Co)alkyl, HO—(C=0)—, (C,-Co)
alkyl-0—(C=0)—, HO—(C=0)—(C,~Cyalkyl,
 (C,~Calkyl-0—(C=0)—C,~Cg)alkyl,. (C,~—Cy)
alkyl-(C==0)—0—, (C,—Cy)alkyl{(C=0)—0—
(CrCopallyl, H(O=C)—; - H(0=C)—(C,~Copalkyl,
(C,—C)alkyl(0O=C)—, (Cl—Cs)alkyl(O#C_)———
(C,~Cg)alkyl, NO,, amino, (C,~Cslalkylamino,
[(C,—C¢)ilkyl],amino, amino(C,—Cg)alkyl, (C-Cy)

- alkylamino(C,~Cg)alkyl, [(C,—Cgs)alkyl],amino .
(C,—Coalkyl, HN—(C=0)—, (C,~Callyl-NH— .
(C=0)—, [(C,—C¢)ilkyl],N—(C=0)—, H,N
(C=0)—(C,—Cyalkyl, (C,~C,alkyl-HN(C=0)—

(C=CoJalkyl, [(C,~C)alkyl,N—(C=0)—(C;-Co)
alkyl, H(O=C)}—NH—, C,-Cgalkyl(C=0)—NH,
{(C;~C4)alkyl(C=0)—{NH](C,-Ce)alkyl, (C:Co) .

" alkyl(C=0)—N(C,-C4)alkyl], (C;—Cgalkyl,

- (G Coalkyl-S—, (C1_Cﬁ)alky1'(s=0)— 2 (C,=Co)
alkyl-S0,—, (C,;~C¢)alkyl-SO,—NH—, H,N—
SOZ_"'! HzN"—SO?.'_(Cl—CG)alkyla (CJFCG)
alkylHN—S0,—(C,—C,)alkyl, [(C;~Coalkyll,N—

. 80,—C,~Cg)alkyl, CF5805—, (C,~Co)alkyl-SO5—,

- phenyl, (C;—Co)cycloalkyl, (C,~Cg)heterocycloalkyl,
and (C,—Cg)heteroaryl; o .

R? is phenyl(CH,),,—, naphthyl(CH,),— (Cs-Cso)

. eycloalkyl-(CH,),.—, (C;—Cgalkyl or (C,—Cy)
‘heteroaryl{CH,),—, wherein m is an interger from
zéro to’ four;. wherein each of said phenyl, naphthyl,
(Cs—Cyo)cycloalkyl or (C,~Co)heteroaryl moieties of .




H2N- ((-=Q -,- (Cl-CB)al kyf-NH(C =0)--, [(Cl-C6)alkyl 12N---(C @ AuG 2004 -
H2N(C=0) - (C1-C6) al kyl, (Cl-Co6)al kyl -HN(C=0O -(d -Co6) al kyl,

{(C1-CB)al kyl ] 2N- (C=O - (C1-C6)al kyl, H(O-C-NH; (Cl-C6)alkyl (C=0)-NH,
(C1-CB)al kyl (C=O--[NH (C1-C6)al kyl, (C1-C6) -

al kyl (C=0)-[ N(C1-C6) al kyl ] (Cl -Co) al kyI S-, (Cl-Ce)alkyl, (Ci1-Ce)alkyl-S-, -
(C1-C6) al kyl- (S=0)--(C1--0C6)alkyl - 802'5'(0 C6) al kyl - Se?) NH- _
H2N- S02- -, HzN- S02- (C1- C6) al kyl, . (Cl-C6)al kylHN - SQz- ( C1- C6) al kyl ,
[ (Cl-C6) alkyl]2N S02-(Cl-C6) al kyl, CF3SO3 , (Cl-6) allryl S03-, phenyl ,
(C3-Clo)cycl oal kyl, (C2-C9) heterocycloal kyl, and (C2-C9)heteroaryl; and
R4 is- (C2 Q) heteioaryl , (C2-C9)heterocycloal kyl, R5R6N sulfonyl.or a
group of the formula wherein R5 is hydrogen, deuterium (G -C6)alkyl,

hydr oxy, (O C6)al koxy, hydroxy(C3-C6)al kyl, (Cl-C6)aakoxy(C=0)--,
(C3--C10) cycl oal kyl - (CH2) (C2 C9) het erocycl oal kyl - (GH) P, (C2- C9)

teteroaryl -( (CH2)p , wherein p is an
i nt eger fromgzgﬁgﬂffﬁh)ﬁ@ %ﬁéﬂfﬁ a@&g@’ﬁ%) het er ocycl oal kyl, (C2 C9)

het eroaryl, bl Ylbs G @i Rsth © eowoda (C2--C9)

heterocycloal I@yﬁs{:(nﬁxe)xﬁaepe EatlyOgeleee @ rimal Wkdroded?) P-1 phenyl (CH2)p , or

napht hyl - (CHJ deatyrieg halop CNo GHC Yalbylboptivatly eebstn any of the ring atons

capabl e of sdb‘p@)rﬂﬂﬂhgﬂ%ﬁf ¢ tiupnng alb@ﬁdhmiqum a substituent selected

fromthe gr oudlYﬁ'B (C1 ﬁP“ Youb- CN, (C.,-C6)al kyl optionally
substituted wi é ﬁﬁky)nydroxy, |
hydroxy- (CL- Ho—<c=0)—(c14:6)aucy1 (C,Co)

alkyl-O—(C=0)—(C;-Cg)alkyl, (C;—Ce)alkyl-
(C=0)—0—, (C;~Cy)alkyl{C=0)—0—(C,~Cy)
alkyl, H(O=C)—, H(O=C)—(C,~Cyalkyl, (C,-C,)
lkyl(0=C)—, (C;—C)alkyl(0—=C)~(C,Calkyl,
NO,, amino, (C,—C/)alkylamino, [(C,~Cs)alkyl]
,amino, amino(C,—Cg)alkyl, (C,—Cg)alkylamino-
(C,—Cyalkyl, [(C,—Cgalkyl],amino(C,~Calkyl,
H,N—(C=0)—, (C,-C)alkyl-NH—C=0)—,
[(C,~CalkytLN—~C=0)—, H,N(C=0)}—(C,~C,)
alkyl, (C,—C;) alkyl-HN(C=0 )}——(C,~Cj)akkyl,
[(C,-Cg)alkyl],N—(C=0)—(C,—Cs)alkyl,
H(0=C)—NH—, (C,—C,)alkyl(C=C)—NH,
(C,—Cgalkyl(C=C)—{ NH}(C,-C,)alkyl, (C, —CG)
alkyl(C=0)—{N(C,~C)alkyl}(C,~C,)alkyl, (C,~C
alkyl-S—, (C,—Cg)alkyl-(§=0)—, (Cl—CG)a]kyl—
$0,—, (C,—C¢alkyl-SO,—NH—, H,N—SO,__

' HZN—SOZ(C ~Cglalkyl, (C, —Cd)alkylHN—SO —
(Ci=Cohalkyl, [(C-CoalkylLN—S0,—(C,~Cgalkyl, .
CF;80;-~, (C,~Cgammyrs05—> phenyl, phenoxy, -
bcuzyloxy, (Cs—C,o)cycloalkyl, (C, —Cg)
heteracycloalkyl, and (C,-Co)heteroaryl;

R? is hydrogen, deuterium, (C,—C,o)alkyl, (C3-Cm)
cycloalkyl{CH,),—, (C,—Cg)heterocycloalkyl-(CH,)
ey (CZ-Cg)hctcroayl-(CH,_)n—_ or aryl-(CH,),—;
wherin n is an interger from zero to six; §

wherein said R (C,—Cyg)alkyl group may optionally be
substituted' with one or more substitucats, indepen-

“dently selected from hydrogen, deuterivm, halo, CN, -
(C;—Cy)alkyl optionally substituted with one or more
fluorine "atoms, hydroxy, hydroxy-(C,—Cg)alkyl,"" ™
(C,—C¢lalkoxy optionally substituted with one or more

- fluorine atoms, -(C,~Cg)alkoxy(C,~CJalkyl, HO—
(C=0)—, (C;~C¢)alkyl-0—(C=0)—, HO—
(C=0)—(C,~CJalkyl, (C,~Co)alkyl-0—(C=0)—
(CCoalkyl, (C—Cg)alkyl{C—=0)—0—, (C,-C¢)

 alkyl-(C=0)—0—(C,-Cg)alkyl, H(O=C)—,



(C1-Co6) al koxy, optionally substituted with one or nore fluorine af @usg, 2004
(C1-Co) al koxy(C1-C6) al kyl, HO (C-O)-, (Cl--CB)alkyl-O0(C0O-, " HO (C=
0)- (Cl-0C6)alkyl, (C1- CG)aI kyl-O--(C=0-- (C1-Co)al kyl,

(C1- CG)aIkyI{C--O)--o- (ct-c6) alkyl-(C=O--0--(C1-C6)alkyl, HOCC-, 4
AUG 2004 -62- H(0=C)-(C1-C6)al kyl, (C1l-C6)alkyl (C=0C) - :

(C1-Co)al kyl (C=C)--(C1-Co)al kyl, NO2, '_sgm no, (Cl C6) al kyl am no,
[ (Cl- CB)al kyl ] 2ami no, amino (Cl-C8)al kyl, (Cx C6)al kyl am no( Cl- C8) al kyl ,
. [ (C1-C6) al kyl ] 2am no( Cl- C6) al kyl , H2ZN-(C=0) . , (Cl-C6)al kyl-NH (C=/ O)
[gﬁ(lcqggal(gl]cgg\l-lﬁm H2t(C) (Cl CG)aII (Cl- C6) al kyl _

- - a | -, ~ C1- Cc) al kyl,
H(O=C) - - ~Ni+ - - - - | %} Fﬁ&’ (‘gikyI(C—O) [ NH]
(CL-Cyakyl, (CI- 06 AGin zmm%,y Elmc( C1- 08) al kyl ,

( Cl1- C6) al kyl - s-- ' &y_i mmo(C —CJadky@B) al kyl - S02

(CL C8)al kyl - Qamin CN-GEFa0k . (G

C6) ai ky.1HN- soz (c cmlacgylkyl-mqeeﬁ)— aﬂ(@ﬁ%ﬁﬂkyﬂgﬂﬁ Cl- C8) al kyl , CF3SO3
(Cl1-06) al kyl -S0 , ke, HANGC3O0E—(CeEokibyl 1—C6)§|K5{1) het er ocycl oal kyl ,
and (C2- Q) het er oar yl HN(6=®S-&hdCielkydg el iNte nitrogen atomto
which they are attate@-&nfd g&lskyl group wherein any

of the ring atons Ofalga‘(gﬁ%@%?@%ﬁ ‘k%{l%roup may optional ly be

substltuted wth a _ y Of
o _ %—Cs;ugcy, up consi sting of

(5=0)—, (C,~Cyalkyl-S0,—, (C,~Cg)alkyl-S0,—,
H,N—SO,—, H N—-—SOZ—(C ~Cgalkyl, (C, -CG) T
alkylHN—SOz—(C,—Cﬁ)alkyl, [(C,~Cgalkyil,N— - .
80,__c~Coalkyl, CF;S0,—, (C,—Cgalkyl-SO;—, -~

. phenyl, (C5-C,p)cycloalkyl, (C,—Cy)heterocycloalkyl, -
.and (C,~Cgy)heteroaryl; and wherein amy of the
carbon—carbon single bonds .of said (C;—C,o)alkyl
may optlonally be replaced by a.carbon—carbon -

* double bond; '
wherein- the (C;~C,o)cycloalkyl moicty of said R®
. (C4C,o)cycloalkyl{CH,),—gzroup may optionally be

substituted by one to three substitutents independently

" selected from the group comsisting of hydrogen; :
deuterium, halo, CN, (C,~Cg)alkyl optionally substi-"

" tuted with onc or more fluorine atoms, hydroxy,
hydroxy-(C,—Cg)alkyl, (C,—Cc)alkoxy optionally sub-
stituted with one or more fluorine atoms, (C,—Cy)
alkoxy(C,—C)alkyl, HO—(C=0)—, (C,-Cjalkyl- -
0—C=0)—, HO—(C=0)—C,~Cy)alkyl, (C,~C¢)
_alkyl-0—(C=0)—C,-C,)alkyl, (C,—C,)alkyl- :

- (C=0)—0—, (C;~Cg)alkyl-(C=0)—0—(C,-c) :

. alkyl; HO=C)—H(0=C)}—(C;~Calkyl, (C;Cg) *

- alkyl(0=C)—, (C,—C,)atkyi(0—C)—C,—Cg)alkyl,

- NO,, amino (C,—Cg)alkylamino [(C;—Cg)alkyl]
“,amino, amino (C,—Cgalkyl, (C,—Cg)alkylamino . .
(C,—Cyalkyl, [(C,—Cs)alkyl],amino(C, —Cg)alkyl; -
H,N—(C=0)—, (C;—C,)alkyl-NH—C=0)—,
[(crcc)aucyuzN—(C—O) H,N(C=0)—(C;-Co)

. alkyl-HN(C=0)—(C,~Cy)alkyl, [(C;~Co)alkyl,N— -

L (C20)C,-Caliyl, H(O=C)—NH—, (C,C,)

- alkyl(C=0)—NH, (C; Cs)alkyl(C-—O)—[NH]

 (C-Calkyl, (C;—Coalkeyl( C=0)—{N(C,~C Jalicyl]

. (C;—Cgalkyl, (C,—Cg)alkyl-8—, (C,—Cg)alkyl
(§=0)—, (=0)—, (C,-Calkyl-SO0,— (C,~Co)
alkyl-SO,—NH—, H,N—S80,—, H,N—50,—

. (G —Clalkyl, (Cl—Cﬁ)alkylHN——SOZ-—(CI—CG)alky], .
[(C;—Cgalkyl,N—80,—(C,~Cy)alkyl, CF;SO;—,

(C,—Cy)alkyl-80,—, phenyl, (CS—Cm)cycloalkyl
. {C;~C,)heterocycloalkyl,and (C,~Cg)heteroaryl;

~wherein the (C,~Cg)beterocycloalkyl moiety of said R®




hydrogen, halo, CN, (Cl-C6)al kyl optionally substi- tuted wth ohetér206bre
fluorine atons, hydroxy, hydroxy{Cl-C6)al kyl, (Cl-C6)al koxy optionally
sub- stituted with one or nore fluorine atons, (Cl-C6) al koxy(Cl-0C6)alkyl,
HO (CG-0O-, (Cl-Ce)alkyl- O{C O --, HO-(C==~0)--(Cl-C6)al kyl, (Cl-Cs)
al kyl -O--(C=0)--(Cl-C6)al kyl; (Ci1-Ce)allcyl- (CCO -0O,

" (C1-CB)al kyl - (C=0)--0-(C1-C6) alkyl, HgO=C-, H0=9-(Cl-C6)al kyl, (C1C6)
al kyl (O-=-C) -, (C1-0C6)al kyl (O:C)--(Cl-CE?)aI kyl, NO2, am no, .
(C1-Co6) al kyl am ao, [(Cl-C6)al kyl] ,am no, am no(Cl-C6)alkyl,

(C1-C6) al kyl am no (Cl-C6)al kyl, [(C1-Co6)al kyl]2am no(C.,.-Co6)alkyl,

H2N- (C=O) -, (C -0C6)al kyl -NH--(C=0)------ ,  [(Cl--C6)al kyl ] 2N-{CO) -,
H2N(OrO) - - (C1-C6) al kyl, {C1-C6)al kyl - HN(C=0) - (C1- C6) al kyl,

[ (C, - CB) al.kyl ] 2N- ( C=0)(CLCLyHeidioayckakliyi-(city O zg;;g 1 odC1- CB) al kyl (C=0) - NH,
(L 06) Al Ky (G O - Mo i Thr ) e PN o

al kyl (C~) - [ N C1- OB~y |nit@erOb)brk wkyges, 3) >S6) B LNRe

(Cl-- CB) al kyl - (S=0) -, WereinGa (s C,)hebORFcloaliGL nb)Poguld- S02 NH-, H2N=SOR=,
H2N- SOR: - (G, - 06) al kyl (C piaepecloylkANCEOY +— grédalméyOopabky! . ((CL-C6)al I cyl ] 2N
@ C1-C8)al kyl, CF3s@Hy be sntisy shlepy oSG8 ringphagian latondsC3- - C10)  cycl oal kyl ,
(C2--C9)het er ocycl oal l?gﬂ?!ﬂe&ﬁ@‘sli‘eﬂa itiohwd bedowithyd subdlte-i s hydr ogen,

deut eri um (C1-C8)al k ‘%"Pegdﬁj[‘, yy selegter fromthe gupSomsisaiigaifn R' i s defined as R4
above: and with the AYUEeECepkEim,ialon ONg(G.sCaalikylptioeiber ed het er o-
cyclic, group, either R’ Y-“ ydr.

ong~ o flzerineda s
! OXy= C‘Jifscsﬁi%?’)fq (&"Cs)aﬁgﬁ; a
optionally substituted with one or more fluorine atoms: |
(C,~CQalkoxy(C,~Colalkyl, HO—~C=0)—, (C,C,)
alkyl-0—(C=0)—, HO—{C=0)—(C,~C,)alkyl, .
(C1-Co)alkyl-0—(C=0)—(C,~CoJalkyl, (C,~C,)’

- alkyl{C=0)—0—, (C,~C,)alkyl-(C=0)—0-
(G Cullyl, By By st -
- {(CCalkyl(0=C)—, (C,~Calkyl{O=C). "
(Cl-Cﬁ)all;_yl, NO,, amino, (C,~C,)ilkylamino, -
[(C;—Cé):‘slkyl]zamino, amino(C-Cglalkyl, -(C,—C,)
. alkylamino(C,—Cg)alkyl, [(C,—C¢)alkyl],amino
- (Cy~Co)alkyl, HzN"(C=~0)"‘,-(C1-_C6)alle“NH““ '
© (C=0)—, [(C,~Cq)alkyl,N—(C—0)—, H,N
(C=0)—(C,~C,Jalkyl, (C,~C)alicyl-HN(C=0}— -
(C—Cy)alkyl, [(CJ—Cs)a'le]zN—(C=O)—(C1“C6)
alkyl, H(O==C)}--NH—, (C,~Calkyl(C=0)—NH.
(Cl—Cq)alkyl(C=0)—-[NH](C1—C6)aIky , (C~Cg)
alky C=0}—~IN(C,~Calkyl}(C,~C,alkyl, (C,~C,) -
‘alkyi-S-—, (C1=Cg)alkyl-(§=—0)—, (C,—Cy)
alkylHN—SO,—, (C,~Cgalkyl-SO,—NH—, H,N—
80,—, H,N—S0,—(C,~Cyalkyl, (C,~C,)
aIkYIHNﬁgoz_'(Cx—Cs)alkyls [(C,~Cplalkyl],N—
_ Ait?z_l(((:ac;galiyl, 1CF:.,SO3——, (C,~Cgalkyl-SO,—, .
' enyl, 1o)cycloalkyl, heteroc
- ~and (C,~C))tieteroaryl; ol (G quloal.kyl’



‘functional group other than (Cl-C6)al kyl, hydroxy(Cl-C6) alkyl, 4 AUG 200
(C1-Co) al koxy, (Ci-Co6)alkyl-(C==0)--0-, (C1l-0C6) ‘

al kyl - (C=0 -0 (Cl-Co6) al kyl, am no, (Cl-C6) al kylam no,

[ (C1l-C6) al kyl ] 2am no, . am no(Cl-C6)al kyl, -benzofuryl, indolyl,

azacycl oal kyl , azabi cycl oal kyl or ben- zopiperidihyl 4 AUG 2004 -63- 2. A
conpound according to claim1l, wherei ®%aid com pound of fornmula | has the
exact stereochem stry depicted in formula wherein Rr,'" R2, R3, R4 and RS °
are as described in claim1. 3- A conpound according to cI aim1l, wherein
R is, optionally substituted quinoxalin 2-yi or quinoxalin-6-yl. 4. A
conpound- according to claim2, wherein R is optionally substituted

qgui noxalin 2-yl or quinoxalin-6-yl. S. A conpound according to claima1,
wherein R2 is optionally substi tut ed benzyl. 6. A conpound according' to

claim 2, wherei n Rz S ORL nal-| ted phenzyl. 7.' A conpound
according to ' h:; ' E‘?@(ﬁu gftm‘éfﬁ%ﬁ substituted benzyl: S. A
conpound accordl Qg)a Q_& hily {eglﬁlgm oS iRl onal Iy substituted
benzyl. 9. A compy @%% | B ( h@thlml ein R3 opt ional |y
substituted (C., Sal@ -, JeVtero@iyt IA phidd-- (CHZ) " 10. A compound
according to cl aial &3 sWHRGHRH Pdn ybsmcqmgldaﬂ,abla;buﬁubst I tut ed (Cr-do)al kyl
or (C. 3-0 o)cycl eapabiglof foraitklan Jdditiondt bond vAtteopainnd according -to claim 4,
wherein R3 is ent selected from the group consisting of hydrogen,
deuterium, halo, CN, (C,—Cgalkyl optionally substi- -
tuted with one or more fluorine atoms, hydroxy,
hydroxy-(Cl—CG)a]kyI, (Cs—Cj)alkoxy optionally sub-
stituted with on€ or more fluorine atoms, (C,—Cg)
alkoxy(C,—Cglalkyl, HO-—(C=0)—, (C; --Cﬁ)alkyl—
0-—(C=0)—, HO—(C=0)—(C,~Cojaikyl, (C+-C,)
alkyl-O—(C=0)—(C,—C;)alkyl,. (C,-C;)alkyl-
(C=0)—0—, (C,-Cy)alkyl-(C=0)—0—C;~Cy)
alkyl, H(0=C)—, H(0=C)—(C,—Calkyl, (C,~Cy)
alkyl(0=C)—, (C;~Cealky(O=C)}—(C,Co)alkyl,
- NO,, amino, (C,=Cj)alkylamino, [(C,—C)alkyl]
,amino, amino(C,—Cglalkyl, (C;—Cg)alkylamino
(C,—Cyalkyl; {(C,~CyalkylL,amino(C,~C;)alkyl, -
H,N—(C=0)}—, (C,—C/)alkyl-NH—(C=0)—, -
| [(C~CoyalkyLN—(C=0)—, H,N(C=0)—(C,~Cy)
alkyl, (C,—C¢)alkyl-HN(C=0)—(C,-C,)alkyl,
- {(C,=Cp)alkyl},N—(C=0)—(C,~C4)alkyl,
H(O-—C)—-NH (C,~C;)alkyl(C=0)—NH,
(Ci~Co)alkyl(C=0)—{NHJ(C,~Chalkyl, (C,-C).
alkyl(C=0Y—[N(C,~CJalkyl}(C,~Coalicyl, (C;—C)
" alkyl-S—, (C,~Cgalkyl-(S=0)—, (C;-C¢)alkyl-
S0,—, (C,—Ce)alkyl-80,—NH—, H,N—SO0,—,
- H;N—S0,—(C,-Cplalkyl, (C,-C)alkylHN—SO,—
(C,~Coyaleyl, [(C,~Coalkyil,N—SO,—(C,~Coalkyl,
CF;80;—, (C,—Cg)alkyl-80;,—, phenyl, (C,—C,0)
cycloalkyl (Cz—Cg)heterocycloalkyl and (Cz—Cg)
. beteroaryl; ‘and '
‘wherein said aryl moiety of said R? aryl{CH,), — gioup
is optionally substituted phenyl or naphthyl, wherein -
said phenyl and naphthyl may optionally be substituted
" with from one to three 'substimel_lts independently
selected from the group consisting of hydrogen,”
deuterium, halo, CN, {C,—C)alkyl optionally sybsti-
tuted with one or more fluorine atoms, hydmxy,
 hydroxy-(C,-Cgalkyl, (C,~Cg)alkoxy optionally sub-
stituted with one or ‘more fluorine -atoms, (C,~Cs) -
alkoxy(C,~Cg)alkyl, HO—(C==0)—, (C,~Cyakyl- -
0—(C=0)—, HO—(C=0)—(C,~Calkyl, (C,~C,)
alkyl-O—{(C=0)—(C,—Cy)alkyl, (C,—C)alkyl-




optionally substituted (Cr-C. la)al kyl or (C3-C o) cycloalkyl-(CH),-: 12-
A conpound according to claim3, wherein R3 is optionally substi4utU&d2004
(Cx-da)al cyl or (C3-Cio)cycloalkyl- (pH )R . 13. A conpound according to
claiml1l, wherein R3 is optionally substituted n-butyl; 1-butyl,.isobutyl,
n-pentyl, 2nmethyl-pentyl, cyclopentygi-or cycl ohcxl. 14. A conpound
according to claim2, wherein R3. is optionally substituted n-butyl,
t-butyl, isobutyl, n-pentyl, .2-nmethyl-pentyl, cyclopentyl, or cyclohexyl
15. A compound according to claim®6, wherein R3 is optionally substituted
n-butyl, t-butyl, isobutyl, n-pentyl, 2nethyl-pentyl, 'cyclopentyl, or
‘cycl ohexyl . 16. A conpound according to claim3 - wherein R3is optionally
substituted n-butyl, t-butyl, isobutyl, n-pentyl, 2-nethyl-pentyl,
cycl opentyl, or cyclohexyl. 17. -A conpound accordlng to claiml, mhereln
R3is substltuted by (C-0)-e-0s+, (ELECIHkyl-(Ce=0N-O0—aErpnind according to
claim 2, .wherein R3 i sakdul@+Cht-ed(QrpCr-EGrlallon, Bdidxy. 19. A conpound
" according to.claimi, %@#ﬁEFﬁ}Raﬂﬁscéﬂkﬂ(, oCeprbhexyl net hyl ,
2-f|uoro-2<nethyl:butyN la exyl. 4 AUG 2004 '
-64 2D. ' A conpound ac
4, 4-di f1 uoro-cycl ohexyyiRI i
1- hydr oxy- cycl ohexyl . —CL JW 6, whereln R3 is
4, 4-di f1 uor o- cyclohexylmgghyt YUPINT Y1y,
, {(¢,-C )alkyl]zN—(c-—-O) (C, ~C o)alkyl,

: .H(O-—C)—NH—- (C,—Co)alkyl(C—=0)—NH.,
(Gl—Cﬁ)alkyI(C=O)——-.[NH](C,—C6)a!kyl, (CI—ICG) -
alkyl(C=0)—[N(C,~C)alkyl}(C,-C,)alkyl-S—, -
(C,~Coalkyl, (C,~Cgalkyl-S—, (C,~C,) alkyl-
(8=0)—(C,~C)alkyl-S0,—, (C,—C.)alkyl-SO,— -

. NH—, H,N—S0,—, H,N—80,—(C,—C)alkyl, -
(C,—C)alkylHN—-S0,—(C,~Cyalkyl, [(c -cﬁ)
alkyl,N—S0,—(C,—Calkyl, CE,S0,—, (C,~C
alkyl-SO;—, phenyl, (C;—Cm)cycloalkyl ((.‘2—C9)
heterocycloa]kyl, and (C,—Cy)heteroaryl; and

_ RY is. (C,—Cg)heteroaryl , (C;=Co)heterocycioalkyl, -
~ R®RSN-sulfony! or a group of the formula

1P§

Ij isobutyl or

wherein R® is hydrogen, deuterium, (C,~Cgalkyl,
" hydroxy, (C,—Cg)alkoxy, hydroxy(C,-Cg)alkyl,
(C,Calkoxy(C=0)—, (C5—C,¢)cycloalkyl(CH,)
_ (C,—Cy)heterocycloalkyl-(CH,),—, (C,—Cy)
. ﬁetemaryi{CH,)P , phenyl-(CH,),—, or naphthyl- -
(CH,),—, wherein p is an integer from zero to fous;
wherein said (Cz—Cg)hctcrocycloalkyl (Cz—cs)-
* heteroaryl, phenyl and naphthyl groups of said (C,—C;)
beterocycloalkyl-(CHz) , (C,—Co)heteroaryl-(CH,) .
— phenyl{CH,),—, or naphthyl—(CHz)p-—-— may be -
optlonally substituied on any of the ring atoms capable © -
of supporting an additional bond with. a substituent .
selected from the group censisting of hydrogen, halo, -
. CN, (C;~Cg)alkyl optionally substituted with one or ~ ..
_ inore fluorine atoms, hydroxy, hydroxy-(C,~Cg)alkyl, -
i I (C,—C¢)alkoxy, optionally substituied with one or more
C : * fluotine atoms, (C,—Cg)alkoxy(C,—Cjlalkyl, HO— -
(C=0)—, (C,-C¢)alkyl-O—(C=0)—, HO— . -
(C=0)—(C,~Cyalkyl, (C,~Cgalkyl-0—C=0)—
S (CCaalkyl, (C~Coalkyl{C=0)—0—, (C,—C;)
! _ alkyl-(C=0)—0—(C,~Cg)alkyl, H(O=C)—, .



i sobutyl, or 1-hydroxy-cyclohexyl. 22. A conpound according to ct &k 404
wherein R3 is 4, 4-difluoro-cyclohexyl methyl,. 2-fluoro-2-nethyl-butyl,

i sobutyt, or -1-hydroxy-cyclohexyl. 23. A corrpound according to claim S
wherein R3 is: 4,4-difluoro- cyctohexyfﬁ%thyl 2-f1uoro-2-nethyl -butyl,

i sobutyl, or 1- hydr0H§0=e¢pLgne<ngiky12(bl—@g)ﬂwtqmamj—,accord| ng to claiml,
wherein - said Conp(iine)aiksl©—=C-qUi—Taxibyli N@zzaroao bpxyl ic acid

[1(S)-(3-f| uoro- benz%7csialkm@)lﬂﬂ7-[€ﬁl+@adﬁllﬁ’ﬂfﬂl4

m da
zol- 2-y1) - 7- net hyl . Fboxyllc aci d
‘F 2-yl)-7-methyl -octyl]-
a -(3-fluoro- ben:

[1(S)-benzyl-2(S),7

am de; Quinoxaline 2
zyl')-2(.S) - hydr oxy- 4(%)«& ;Lb);)z l]mar_hyl octyl]-am de;
Qui noxal i ne- 2-car boxgd:u:«t papo- 2
(S)-hydroxy-4(R){1H alhyld(ikell}—z’N ,1 C}Cg)eltcﬁ “O}a{—&ﬂi] am de;
Qui noxal i ne-2-car box( -4@;):1&&,&01 ofddktly1 )-2  (S), 7-dih
~ydroxy- 7- net hyl - 4( R) q‘)%fk s)ayl-noxal i ne- 2- car boxylic
aci d (1(S)-benzyl - ?“8 _S%Fet gg sul f amoyi - oct yl ) =ami de;
Qui noxal i.ne- 2- car box é)ﬁ’@{q —%d@r—@f)@ﬁ: yuor o benzyl)=2(S), -hydro

Xy-7-me thy 1-4(R) —gkgh C%‘L noxal i ne- 2- carboxylic
aci d (1( S) - benzyl 7- i[k;usoga-z phcuyl (C3—Cm ycloalky! (C,—C,)
heterocycloalkyt, and (C,—Chheteroaryi; - _

or R® and R® together with the nitrogen atom to which
they are attached form a (C,—C,)heterocycloaltkyl
- group wherein any of the ring atoms of said (C,—C,)
heterocycloalkyl group may optionally be substituted
with a substituent selected from the group consisting of
hydrogen, halo, CN, (C,—Cy)alkyl optionally substi-
futed with one or more fuorine atoms, hydroxy,
bydroxy{C,—Cgalkyl, (C,—C;)alkoxy optionally sub-
stituted with one or mote fluorine atoms, (C~Cg)
alkoxy(C,~Cgalkyl, HO—(C=0)—, (C,~CJ)akkyl- °
O0—C=0)—, HO—C=0)—(C,~CJalkyl, (C;~C,)
alkyl-O-—{C=0)—(C,~-Cjlalkyl, (C;—C;)alkyl--
(C=0)—0—, (C,—Cgalkyl{C=0)}—0—C,—Cy)
alkyl, H(0=C)—, H(0=C)—(C~Cgalkyl, (C,~Cy)
. alkyl(0=C)—, (C;~Coalkyl(0=C)—(C,—Coalkyl,
NO,, amino, (C,~C¢)alkylamino, {(C,—C/)alkyi]
zamino, amino(C,~Cglalkyl, (C,~Cs)alkylamino
(C,—Cglalkyl, [(C,—Cy)alkyl},amino(C,—Cg)alkyl,
H,N—(C==0)—, (C,—C;)alkyl-NH—~(C=0)—,
[(C,~Cgaikyl LN—(C=0)—, H,N(C=0)}—C,—C,}
alkyl, {C,—C)alkyl-HN(C=0)—(C,-C,)alkyl,
[(C,~Cg)alkyl ,N—(C=0)—(C,~C)alkyl;
‘H(O=C)—NH—, (C,-C,)alkyl{C==0)—NH,
(Cr—C)alkyl(C=0)—{NH)C,~Co)alkyl, (C;~Co)
alkyl(C=0)—[N(C;~CoJalkyl}(C;-Colalkyl, (C,~Cy)
alkyLS— (C,—Cgalkyl-(§=0)—, (C,~Cglalkyl-
80,—, (C,—Cyalkyl-SO,—NH—, H,N—S0,—
 HN—SO0,—~C,—C,Jalkyl, (C,~Cp)alkylHN—SO,—
- (C=Coalkyl, {(C;~CJalkyl],N—S0,—(C,-Coalkyl,
CFE,S0,—, (C,—C;)alkyl-S0,—, phenyl, (C,-C,,)
" cycloalkyl, (C,~C, )heterocycloalkyl, and (C.z—Cg)
. hclcroaryl,
® is hydrogen, dcutcnum (C,—C,)alkyl or amino;

X is NR” or S wherein R7 is défined as R* above; and

: with the proviso that when R*is a five-membered hetero- ,
" ¢yclic. group, either R* or R® must be substituted by a -
- functional group other than (C,—Cgalkyl, hydroxy(C,—Cy)

alkyl, (C,—Cgalkoxy, (C,~Cgalkyl{C~0)—0— (C,~Cy)

alkyl-(C=0)—0—(C,—-C/)alkyl, amino, (C,-Cy)

alkylamino, [(C,~Cg)alkyl],amico,. amino(C,~Cs)alkyl,

‘benzofuryl, indolyl, azacycloalkyl, azabicycloalkyl or- bcn
* zopipeddiayl.



(S)-hydroxy 7-nethyl-4(R)-sul fanmoyl -octyl)=am de; 4 AUG 2004
" Qui noxal i ne-2-carboxylic acid [I(S)-(3-fluoro-benzyl

-(2(S), 7-di hydroxy-7-net hyl - 4(R) - met hyl sul f anoyl - octyl]-am de;

Qui noxal i ne-2-carboxylic acid (1(S)-benzyl-2(S)-7-

di hydr oxy- 7- met hyl - 4(R) - net hyl sul f anoyé3-octyl )- amide; 4 AUG 2Q0 - 65

Qui noxat i ne- 2-car boxyl ic acid [(S)-(3-fluoro-benzyl)-2
(s, 7- hydroxy- - thyI sul fanmoyl -octyl ] - am de;

. . und §s
Qui noxal i ne- %é‘ﬁz jnsgidicomer o- 2
('S) - hydr oxy- 7?0%11 ZM?IQ g&ﬁf?(?r degictediin - ami de; -
Qui noxal i ne- 2- car boxyl I ¢ aci d [4(R) -(4-chloro-IH imdazol-2-y1.
)-1(S){3-fluorobenzyl) 2(S),-7=%uaro- anmide; mde; .. :
)-2(S) - hydroxy-di | zydroxgy- 7- met hyl -octyl] Qui noRal i ne-2-carboxylic acid
[1(S)-benzyl - 4(R)l(jt»(chl oro- | Himdazol -2-yl)-2(S), - 7- hydroxy- 7- net hyl -
octyl]-am de; Mbbxyllc acid [4(R) - (4 chloro-1H
i m dazol - 2-y1) - fI uoto- 1¢S) {3z f | uor o- benzyl y-2(S) -
hydr oxy- 7- met hyl - oct yl ] - aBirde; x*Qui noxal i ne- 2-car boxyl_| c acid

[1(S)-benzyl-4(R) (4", chloro 1H i m dazol -2-y1)-7-fluoro-2(S)-hydroxy-7-
nmet hyl - Oct yl ]Wh@mnq,g RQ.#S 2-carhoxylic acid [1(S)(3 f.l uoro- benzyl)-4
(R - (4f|uoroj|j;cb y-7- mthyI octyl] am de;
Qui noxal i ae- BPMEMAW% i&%%&%;%m%w ’{54-

4. A compound’ according to claim’ 2, wherein R1 i
_ optxonally substituted quinoxalin-2-y1 or quinoxalin-6-yl.
5. A compoind according to -claim 1, whcrem R? is
opuonally substituted benzyl. '
6. A compound according o claim 2, wberem R2 i
optionally substituted benzyl.
7."A compound according to claim 3, wherem R? is
optionally substituted benzyl.
. 8. A compound according to claun 4, whcrem R2 i
optionally- substltutcd benzyl.

9. A oompouud accordin
g to claim 1, whercm R% i
optionall '
‘ CPHQ) _;v/substltutcd( 1—Cio)alkyl or (C3—Cm)cycloalkyl- _
~ 10. A compound accordin is
‘ g to claim 2, wherein R® s
optionall
¢ gH 231: y -substituted (C,-Cyo)alkyl or (C3—Cld)cycloalkyl-
1. A compound accordin.
g 10 claim 4, whe 3
©° optionally substltutcd (o —Cm)a[kyl or zc(;n —I({Z
k cycloalkyl(CH,) o).
A 12. A compound according to claim 3, i
herein R is
optionalf .
o g I-II:_;J" y substituted {C 1—Cio)alkyl or (CS—CIO)cycloalkyL '

13. A compound according to claim 1, 3
optionally substituted n—but;ig t-butyl, lsobl‘:rkt;lam;'-lpgn L
- 2methyl-pentyl, cyclopentyl, or cyclohex!. .
. 14. A compound according to claim 2, wherein R js
optionally substituted o-butyl, t-butyl, lsobutyl, n-pentyl
2-methyl-pentyl, cyclopentyl, or cyclohexyl. 7.
S. A compound according to claim 6, wheréin R3 s
_ optionally substituted n-butyl, t-butyl, isobutyl, n-pentyl
2methyl-pentyl, cyclopentyl, or cyclohexyl. s
6. A compound according to claim 3 wherein R® js
optionally substituted p- butyl, t-butyl, isobutyl, n-pentyl
Z-T;thil-pcntyl, cyclopentyl, or cyclohexyl. penyh
_ compound acoor: i
.sulissututcd bypguoro or hy(zill{fxyto et 1, threm R3
A compound accordin 34
sulisgl:ltutcd by fluoro.or hydrogx;o claim 2, thrﬁlﬂ !
- A compound according to claim 1, w s
4 4-d1ﬂuoro-cyclohexylmclhyl 2~ﬁuoro-2 mt::tf;r[ll bltllt H :
isobutyl, or l-hydroxy-cyclohexyl . Y



-$uo(o-i H-imdazol-2-yl)-2(S)-7-di hydroxy-7-nethyl- octyl]anm de;; aug 2904 -

Qui noxal i ne-2-i-,arboxylic acid [7-%$uor6-1(S){3-3%uoro-

- benzyl)-4(R)- (4-$uoro-1H i m dazol - 2-y1_)6§1>2<_( S) -
hydr oxy- 7- met hyl - octyl ] - am de; and Qui noxal i ne-2-carboxylic acid
[1(S)-benzyl -7-$uoro-4 (R) -(4-fluoro- | Hi midazo

1-2-y1)-2(S)-hydroxy-7- nethyhctyl]amde. 4 AUG 2004 .66 2 5. A

pharmaceutical conposition for treating or preventing a disorder or

condition 'selected ' from autoi mune di seases, acute and chronic

I nfl anmat ory condi.tixgng, bergi.e . conditions, .infection - associated

w th inflanmmation, 4,Mﬁ§;0c'2,m [og&j%; E ?ﬂé%atﬁ g_:zv[‘;% _&%ds--t ranspl antation,,

transpl antation tiBstueyl, or @ingabkiihclofil,BEr 0SCl eros PUlest enosi's, -HV

infectivity, -and granalompivadscéobdisy IG’ GRERS ipsi;ng an amount of a

conpound accor di. ngi.¢-diflubmi-dyciohe dylhiadthy1S 2 bR -In@vi-bdedt L F€ating or

preventing such -diiséutygror dhydotidiyclofsxyand a phar fmceut i cal | y acceptable

canter. 2 6. A -phatnhcempived|acoatigosi &lhian3 fvaferdhd’ R34 N Or preventing a

di sorder or condi t44fifissotdyelobaomhndtylt cdadect-aethpEANt ed by i nhibiting

M P-tar bindi ng t dS¢pel cetbpdreycydoRkyl n a manmal, conpri sing an anount of

a conpound accor di 144 Rpupd pccording te géiar Srodewsinl R3Yy  acceptabl e salt

t hereof, . effective’ 'ﬂ‘lﬂ;‘?_‘B' ks xglmehyby 2fnom-metbyl-tador der or condi ti on

and a phar raceuti ¢E} Y §ct reclohexryli er . -27. A use of a therapeutically

effective anount %‘“&"% APEIAY 2sortingd ion glaim &, #herimsaid or a phar maceuti cal | y

acceptabl e salt the{3 0 ,',sfor t he manufacture of a 5 nmedi canent for

treating or prevent ’,}ij Fff‘?ff'%? licocid DB iflsprodeizghi2ed from aut oi nune

di seases, acute and CHraH L PR ‘Hridarobdail):- T-eethyl-al | ergi ¢ conditions,

i nfection associ at eﬂ W le §f | ammat | on, viral, chronic bronchitis,

xeno-transpl antati.o _‘:;.“0 31067, ’%‘ KHis 6ﬁdtﬁl@d@ﬂnéjzé?)ﬂ-on, at her oscl er osi s,

restenosi-s, HV inf egﬁf& PEX7 HEAw - tmidazol-2-yl)-7-methyi-octyl]- .

f
]

' Quinoxaline-2-carboxylic acid {7-fluoro-1(S)-(3-fluoro-
benzyl)-2(S)-hydroxy-4(R)-(1H-imidazol-2-yI)-7-
- methyloctylf-amide; . =~ - '
Quinoxaline-2-carboxylic acid [1(S)-benzyl-7-Buor
> acid yl-7-fluoro-2
(S).-hydroxy-ft(R)-(1H-Lm1dazol—Z-yl)—'i—méthyl—dctyI]— N
amide; : -
Quinoxaline-2-carboxylic acid [1(S)(3-fluoro-berizyl)-2 -
(S).,'?-dihydroxy—?—methyl-4(R)—sulfamoy'l'-:(z:{y)l]-
amide; . ) ' -
Quinoxaline-2-carboxylic acid (1(S)-benz '
noxa - y1-2(8),7-
| c?xhydroxy«?—mcihyl«tl(l_l)-sulfamoyl—octyl)-‘amiﬁg;)
Qt:)moxal;)qez.-?;):ar:oxylic acid {7-fluoro-1(S)-(3-fluoro-
enzyl)- »~hydroxy-7-methyl-4(R)-sul yl-
octyl]-amide; - ’ YA mlfamoy! '
Quinoxaline-2-carboxylic acid (1(S)-benzyl-7-fluoro-2 -
(S)-hydroxy-?-methyl—4(R)-su[famoyl—octyl)'-azm'de;
‘Quinoxaline-2-carboxylic acid [1(8)-(3-ﬂu0ro-bcn2 1
)—(2(S),7-dihydmxy-‘7-methyl—4(R)-mctbylsulfamoy.jl(-
octyl]-amide; '
Quinoxaline-2-carboxylic acid (1(S)-benz '
Qui -carboxylic -benzyl-2(5)-7-
dlt%droxy—7-methyl-4(R)-melhylsulfamoyl—octyl)- :
amide; _ o . k



granul omatous in a mammal in need of such treatnent or prevention. 19% %
A use of a therapeutically effective anbunt of a conpound accordi nd @ 004
claim1l1, or a pharmaceutically acceptable salt thereof, for the manufacture
of a nedicanent for treating or preventing a disorder or condition that
can be treated or prevented by antageebzi ng the CCRL receptor in a mamal
in need of such treatnent or prevention. 15 29 A pharnaceuti cal
conposition for treating or preventing a disorder or condition selected
from aut oi mmune dj seases, acute and chronic inflamuatory conditions,
allergic condi(%]digagglgﬁi nf ec%ﬁpnéﬂ%ls%&;:gt ed with inflammation, viral, chronic
bronchitis,: xe ?g"%’ﬁ i #0014 Spkabdngfl)-on tissue rejection,
at her oscl er osi sg?;dffé%rf’ f 'W@?’WWﬁfbdtamﬂt—qa;l]and granul omatous in a
manmal , conpri 'J&Qa,laeSCRé 20 receptor antagoni zing -effective anmount of a
conpound accor dshey oy ch Ptgf‘if af?‘i [KS)-dshelTeents cal |y acceptabl e salt
t hereof, and a @,}fmacyeu 3H @ methypubiheyloamybi er . 30. A phar maceut i cal
conposi-tion feg.trGatifyig of preventing a disorder or condition that can be
treated or pr %ﬁfgﬁ‘e‘ﬂ% ‘§§ e ﬁﬂﬂgﬁécm}uﬂecept or ina mamal,

) sy UDrT-8eirove anount of a conpound 25

rﬁc
ed 290 )
conprising a CeRlzi 1 '&&W \
according to cla&iidg;)i 2?1950%3 %.E@é&f?i"&%i‘ﬂyoféﬂdrept able salt thereof, and a

phar maceut | Caﬁﬁi;oﬁ%ﬁ@-@tcgghﬁyl%agéiae[rl(S)-bcnzyl-4(R)(4 -
: chloro-1H-imidazol-2-y1)-2(S),-7- yio
 cctylhemtan y1-2(S),-7 hydroxy—?-m_ethyl—
. .Quinoxaline-z—carboxylic acid [4( (4 .
. ting ; R)-(4-chloro-1H-
1m1dazol-2-yl)~7—ﬂuoro-1(S)-(3-ﬂuorogbcnzyl;(-)2(81;-
o hydmxy—?-methyl-octyl]-amide; '
winoxaline-2-carboxylic acid [1(S)-benzy! '
2-c -benzyl-4(R)(4-
ch!oro—lH—lmldazol-2-yl)-7-ﬂuoro~2(S)-‘h§dr§x3-(;l-
methyl-octyl]-amide; © . :
Quinoxaline-2-casboxylic acid [1(S)(3-fy
; 3-fluoro-benzyl)-4
(R)-(4-fluore-1H-imidazo]-2- 1)- . i -
methyl-octyl}-amide; =~ - 02T dibydeoxy:7-
Quinoxaline-2-carboxylic acid {1¢ ' .
4 aline-2-c , S)-benzyl-4(R)-(4-
fluoro-1H-imidazol-2-y1)-2(S)-7di d '
octyllamide; & ’2(-8) t_?-(.ix-hydroxy-‘?q':ncthyl—
Quinoxaline-2-carboxylic acid [7-fuoro- |
) - ~tiuoro-1(S)-(3-f -
bcnzyl)-4(R)-(_4_~ﬂuoro-1H'-imidz'lzol'52)-}$l)-2l‘1(08r;—
o bydroxy-7-methyl-octyl}-amide; and T
- Quinoxaline-2-carboxylic “acid [1(S)-benzyl |
| | : -benzyl-7-fluoro-
(R)-(4-ﬂuoro-1H-1midazdl-2_-yl))-2(S)-S;1ydrou;;?7€-‘
ﬂ;elhyl-oc{y[]amide. : L
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25. A pharmaoeuﬁcal composct:on for lreatmg or preventing a disorder or condition

“selected from autommune diseases, acute and chromc inflammatory conditions, . allergic
' condmons lnfectuon associated thh mﬂammation wal chronic  bronchitis, xeno-
-transplantatsan uansplantaﬁcn hssue re;ectuon atheroscierosrs restenosis, HIV infectivity,

and granulomatous ina mamma! oompnsmg an amount of a compound according to claim 1 -

”lhat IS eﬂ’ecttve m treatmg or preventmg such d|sorder o oondmon and a pharmaceutically
'acceptable mmer : s

26. A pharmaoeulscal composmon for treatang or preventmg a disorder ar condrtlan

_Ithat can be treated or prevented by mhmmng MIP—1a bmdmg to the receptor CCR1 in a
'mammal compnsmg an amount of a cornpound acoordmg to claim 1, or.a pharmaoeuﬁml[y'

acceptable salt thereof, effective in treating or preventing stich disorder or condition
and a pharmaceutically acceptable carrier.
' 27 A use of a therapeutically effective amount of a compound according |
to claim 1, or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for treating or preventing a disorder or condition selected from
autoimmune diseases, acute and chronic inflammatory conditions, allergic conditions,
infecﬁon associated with inflammation, viral, chronic bronchitis, xeno-transplantation,
transplantation tissue rejection, atherosclerosis, restenosis, HIV infectivity, and
granulomatous in a mammal in need of such treatment or prevention.

28, A use of a therapeutically effective amount of a compound according
to claim 1, or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for treating or preventing a disorder or condition that can be treated or
prevented by antagonizing the CCR1 receptor in a mammal in need of such
treatment or prevention.

23 A phamnaceutical composition for treating or preventing a disorder or
condition selected from autoimmune diseases, acute and chronic inflammatory

‘conditions, allergic conditions, infection associated with inflammation, viral, chronic

bronchitis, xeno-transplantation, transplantation tissue rejection, atherosclerosis,
restenosis, HIV infectivity, and granulomatous in a mammal, comprising a CCR1
receptor antagonizing "effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, and a phammaceutically acceptable carrier.
30. A pharmaceutical composition for freating or preventing a disorder or
condition that can be treated or prevented by antagonizing the CCR1 receptor in a
mammal, comprising a CCR1 receptor antagonizing effective amount of a compound
according to claim 1, or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.



