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leukocytes (PMNs) and macrophages, J.Biol. Chem., 270 (30) 29671-29675 (1995). These
chemokines act by inducing the migration and activation of key inflammatory and
25 immunohodulatow cells. Elevated |eve|s“of chemokines have been found in the synovial fluid
of rheumatoid 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)).
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demonstrates that CCR1 antagonists would be an effective at treatment of several immune

based diseases. The compounds described within are potent and selective antagonists of
35 CCR1.
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Summary of the Invention The present invention relates to conmpounds of the
forrula ORRa R HRN'-If ~HOHR35 or the pharnmaceutically
acceptabl e salt thereof; wherein RL is (C2-29) heteroaryl optionally
substituted with one or nore substituents independently selected fromthe
group consi sting of hydrogen, deuterium halo, CN, (Cl-C6)alkyl optionally
substituted with one or nore fluorine atons, hydroxy, hydroxy-

(C1-Co) al kyl, (C,-Co6)al koxy opti onal |Sumsmsgnsdfitielbveetion t h one or nore

(1 Coyal iyt -0 ( apreseiiE FolbRaycelo iy o ioilsa)

(C1- 06) al kyl - O ( C=0) - ( C1- C6) al kyl , (Cl C6)a| kyl - (C=0) - O,
( C1- 08) al kyl - (C=0) - O- ( C1- C6) al ky! C)-, H O=C)-(Cl-08)al kyl,

(C1-C6)al kyl (O=C)-, (C1l-Co6)alkyl ( ) Cl1- C6) al kyl , NO2, anmi no,
(C1-C6) al kyl am no, [(Cl-CB) al kyl \no(R, - C6) al kyl ,
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H(O=C)-NH-, (C4-Ce)alkyl(C=0)-NH, (C;-Cs)alkyl(C=0O)-[NH]}(C;-Cs)alkyl, (C;-Cs)alkyl(C=0)-
IN(C+-Ce)alkyl](C1-Cs)alkyl, (C1-Ce)alkyl-S-, (C4-Ce)alkyl-(S=0)-, (C4-Ce)alkyl-SO,-, (C4-Cg)alkyl-
SO;-NH-, HN-SO,-, H;N-SO,-(C;-Cglalkyl, (C4-Cg)alkylHN-SO-(C4-Ce)atkyl, [(C-Ceg)alkyl]oN-
S0O,-(C4-Cg)alkyl, CF3S0s-, (C4-Ce)alkyl-SO;-, phenvt, (Cs-Cyp)cycloalkyl,
20 (Cx-Co)heterocycloalkyl, and (C,-Cg)heteroaryt;
R? is phenyl-(CHz)m-, naphthyl-(CHp)m-, (C3-Cyo)cycloalkyl-(CHz)n-, (C1-Ce)alkyl or (Cz-
Co)heteroaryl-(CH,)n-, wherein m is an interger from zero to four; wherein each of said
phenyl, naphthyl, (Cs-Ci)cycloalkyl or (C,-Cg)heteroaryl moieties of said phenyl-(CH2)m-,
naphthyl-(CHz)m-,  (C3-Cio)cycloalkyl-(CH,)m- or (C,-Cg)heteroaryl-(CH,),,- groups may
25 optionally be substituted with one or more substituents independently selected from
hydrogen, deuterium, halo, CN, (C;-Cs)alkyl optionally substituted with one or more fluorine
atoms, hydroxy, hydroxy-(C,-Cg)alkyl, (C,-Ce)alkoxy optionally substituted with one or more
fluorine atoms, (C,-Cglalkoxy(C,-Cglalkyl, HO-(C=0)-, (C;-Cg)alkyl-O-(C=0)-, HO-(C=0)-
(Ci-Celalkyl, (C4-Cglalkyl-O-(C=0)-(C4-Cg)alkyl, (C4-Cg)alkyl-(C=0)-O-, (C;-Cs)alkyl-(C=0)-O-
30  (Ci-Ce)alkyt, H(O=C)-, H(O=C)-(C,-Cs)alkyl, (C4-Cg)alkyl(O=C)-, (C4-Cé)alkyl(O=C)~(C;-Cg)alkyl,
NO,, amino, (C,-Cs)alkylamino, [(C4-Ce)alkyl};amino, amino(C4-Cg)alkyl,
(C1-Ce)alkylamino(C4-Celalkyl, [(C;-Cg)alkyll,amino(C;-Ce)alkyl, HoN-(C=0)-, (C;-Cg)alkyl-NH-
(C=0), [(C4-Ce)alkyl]oN-(C=0)-, H,N(C=0)-(Cs-Cg)alkyl, (C4-Cs)alkyl-HN(C=0)-(C,-Cg)alkyl,
[(C4-Ce)alkyl]o2N-(C=0)-(C-Ce)alkyl, H(O=C)-NH-, (C;-Ce)alkyl(C=0)-NH, (C;-Ce)alkyl(C=0)-



atons, hydroxy, hydroxy-(Cl-C6)al kyl, (Cl-C6)al koxy optionally substituted
with one or nore fluorine atons, (Cl-C6)al koxy(Cl-C6)alkyl, HO (C=0O) -,
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577 optionally be substituted by one to ree su émtutents independently selected from the group

consisting of hydrogen, deuterium, halo, CN, (C;-Cg)alkyl optionally substituted with one or
more fluorine atoms, hydroxy, hydroxy-(C:-Cs)alkyl, (C:-Cg)alkoxy optionally substituted with
one or more fluorine atoms, (C;-Cg)alkoxy(C;-Cs)alkyl, HO-(C=0)-, (C;-Ce)alkyl-O-(C=0}-, HO-
(C=0)-(Cy-Cg)alkyl, (C;-Cg)alkyl-O-(C=0)-(C,-Cs)alkyl, (C;-Cg)alkyl-(C=0)-O-, (C;-Ce)alkyl-
30 (C=0)-0-(Cy-Cg)alkyl, H{O=C)-, H(O=C)}(C;-Cg)alkyl, (C,-Cglalkyl(O=C)-, (C;-Cs)alkyl(O=C)-
(Cy-Cs)alkkyl, NO, amino, (C;-Cglalkylamino, [(C4-Ce)alkyl];amino, 'amino(C1-Ce)alkyI,
(C4-Ce)alkylamino(C,-Cg)alkyl, [(C4-Cg)alkyll;amino(C;-Ce)alkyl, HN-(C=0)-, (C;-Cg)alkyl-NH-
(C=0)-, [(C4-Cs)alkyl]:N-(C=0)-, H,N(C=0)-(Cs-Ce)alkyl, (C4-Cs)alkyl-HN(C=0)-(C;-Cg)alkyl,
[(C4-Ce)alkyl),N-(C=0)~(C;-Cg)alkyl, H(O=C)-NH-, (C;-Cg)alkyl(C=0)-NH, (C;-Ce)alkyl(C=0)-
35 [NHJ(Ci-Ce)alkyl, (C4-Ce)alkyl(C=0)-[N(C,-Cs)aikyl)(C;-Cs)alkyl, (C:-Ce)alkyl-S-, (C4-Cg)alkyi-
(8=0)-, (Ci-Cglalkyl-SO,-,  (C4-Cglalkyl-SONH-,  H,N-SO,-,  H,N-SO,-(C,-Cs)alkyl,
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H2N- SO2=
optionally substituted with one or more fluorine atoms, hydroxy, hydroxy-(C,-Cs)alkyt,

(C,-Ce)alkoxy optionally substituted with one or more fluorine atoms, (C,-Cs)alkoxy(C,-Cs)alkyl,
HO-(C=0)-, (C4-Ce)alkyl-O-(C=0)-, HO-(C=0)-(C4-Cg)alkyl, (C4-Cs)alkyl-O-(C=0)-(C,-Cs)alkyl,
(C4-Ce)alkyl-(C=0)-0-, (C,-Cg)alkyl-(C=0)-0-(C4-Cs)alkyl, H(O=C)-, H(O=C)-(C4-Cs)alkyl,
30 (Ci-Co)alky(O=C)-, (C;-Cs)alkyl(O=C)-(C+-Cg)alkyl, NO,, amino, (C;-Cg)alkylamino,
[(C4-Cs)alkyl}zamino, amino(C;-Cg)alkyl, (C,-Cs)alkylamino(C4-Cg)alkyi,
[(C4-Ce)alkyl],amino(C;-Ce)alkyl, HoN-(C=0)-, (C;-Cg)alkyl-NH-(C=0)-, [(C;-Cg)alkyl].N-(C=0)-,
HN(C=0)-(C,-Ce)alkyl, (C4-Cg)alkyl-HN(C=0)-(C-Cs)alkyl, [(C,-Cg)alkyl].N-(C=0)-(C,-Cs)alkyl,
H(O=C)-NH-, (C,-Cg)alkyl(C=0)-NH, (C4-Cg)alkyl(C=0)-[NH}(C;-Ce)alkyl, (C;-Cs)alkyl(C=0})-
35  [N(C,-Ce)alkyl}(C4-Ce)alkyl, (C4-Cglalkyl-S-, (C1-Cs)alkyl-(S=0)-, (C1-Ce)alkyl-SO,-, (C4-Cg)alkyl-
SOxNH-, HoN-SO,-, HaN-SO,-(Cy-Celalkyt, (C4-Ceg)alkylHN-SO,-(C4-Cs)alkyl, [(Ci-Ce)alkyl]N-



(C -Co6)al kyl HN- SQ2- (C, -C6) al kyl, [(C, -C6)al kyl ] 2N- SQ2- (C, - C6) al kyl ,
CF3Ss®-, (C -Co6)al kyl-S03-, 20 phenyl, (C3-C, o)cycloal kyl,

(C2- C9) havenoswes oal kyl , and (C2- C9) het eroaryl; wherein ther/1B01/00107

(C2-C9) heteroaryl noiety of said R3 (C2-C9)heteroaryl-(CH2)n- group may .
contain fromone to three heteroatons independently selected from nitrogen,
sul fur or oxygen wherein said (C2-C9)hetersmaryl noiety of said

(C2-C9) heteroaryl -(CH2)n- group may optionally be substituted on any of
the ring carbon atons capable of form ng an additional bond with a 25
substituent selected fromthe group consisting of hydrogen, deuterium

hal 0, CN, (GO.{5)G&dkyl, opti ORSIOLY SUCSChhikg-SOWi t hpheng, or (0BT g)cyddalkglr i ne

t , hyd C6) al k t [ bstituted
o one or G BeeaasFad (el Safidionnd irq o8 8O gf’k'f”a LD gy e
(C, -C6)al kyl - O ( @Q@)em sap:j@rxl @@@ty ?feal_d@)aé_yl-;@q-lz)n group is optlon ly substituted pheny!
E g %g al Ey:or Qgﬁylo)cv;érgn -sﬁiﬁ)p&ér{and ndphihylGheyadpkiatiatiy 6&=§Jbstuted with from one to

- a

(C - 08) a% kg;l %: (g)stltu n ef%@l%?lﬁ?/ %l):clg%cq: @ r&g‘&%ﬁ%}ﬁsngtﬁgf%gﬁéﬁ deu‘?’eQnum
(C, -0Co)al kylhé.'mq‘N) (C1 CFGQE@)’L @@9’@'!’(%'3]“2‘6{%’ With ongrer mereCiuo@®) atgrisy | hydroxy, hydroxy-
I(-IgN- (CGC)—%I) Ky l@0a Sy g%@e klk ( Op tcn)ﬂr{a@ - $B3tdtdyy |\ll|213r6n806(p CTS;@) bk, atoms,
H2N( C=0) - (c(‘S &j% %93 ‘¥68 H ‘z?yP)'HN( 8? %&kg@s@# ky F‘g)‘c"o*(c"cs)a'ky'
[(C, -08)al kmczaww@@m«pfcmw KE-Co)dYBHIEPHRH- | (C(- cg)alm}@aqo;a (CBERRKHH,
(C, -0C0)a bkyw&@ 1-[((5%)((05 cHmyRlEye, all(yﬁ:o (95) al-k Jal(y%%)— _Cg)alkyl, NO,, amino,

N( C, - 06 al kyT1(C1 P c@s oS z ﬁg ’é
Ec( C6) al) Eyl‘géléa Ya@ Y‘ za '”°ﬁ2ﬁs @ﬁ %&q@;& e 1€sbaﬁv'ky|
é gT/ Fg)o:iﬂ g%ﬂ(ﬁl\l@:&ﬂ@ﬂ(@'m@i@wﬂwﬂ Hsz((@O)CG)C&Ck)yik)]I -BN- (0€0E 1((51|7©sw<y|]zN -(C=0)-, |
(. CL0) Cycﬂ-@g | lzof(c,\g‘éq(%;)aﬂ& f@eféek‘?béﬂém(c%?@gﬁ)ak&%c C@éﬂég%(l LS o,- ﬂa&w
har 6 < GG NHro (e AR P g GO MG GaRTS GG BGRP)
subst i t us ed [NIDeOyalkyl(@:-Capafainf (Oy-Ce)alkines- e(mCS)alkﬂ(WnXQ @Mynaohtmbe)aw-

t |1 b t

?ﬁdéﬁgﬁdeﬁt 30 IR TN 3.2 b SO B C G SRS b, 1Y Sy,
oo O (€0l optiHeRat O R TGN i iy
at ons, hydl’(IXQ)Cg)fthkal( &-(Cor ghdeatbaryl( C1- C6) al koxy optionally substituted

with one or mfeé'&“%hﬁ%%@g dﬁn@@@% tlgé%?éx(fgﬂn PR 18 Levehhdrpetda -

(C1- Co6) al kyl

(C1- C6) 8P ky Fa"QP‘{V@'E@’Q (Vd)etmrmokwe carben a@g\f@f q@q five mrem)beqd carbocyclic ring may

g CL- % al ky bpt(oaa@}@s(usamm Al luoslfbohi vl ro @5 G Gl g o Wcrogen,
a y

C o=C
(C1- C8) al ky aum"Ho f'% %Ng%g:@ﬁfy} fﬁt")nald’, SUbCﬁ?’te (%tkcﬁ)e Pk m|°re © fdorine atoms
(Cl-C6) al kyKMfﬁ@( e tolyred flugtine atqr('mhx%gw Mﬁofﬂ@fﬂ%)@Q(@l(C@Q))alkW|optlonally

H2N- ( C=0) -, Slﬁbghut@)vﬁ{hk&he' N dee Quosine] Glekrs }e?érgbf 1oABt o GiRfder fAuorine atoms),
'["(Zlc\':(lc‘c% %ﬁ l’a‘ac“éa&' CG%—@-(?%)) HIN( (%_g)s)al&gjo (%%‘?' KY L10-(c=0)-(C,-Copalky,
(C, -Ce)alkyl-O-(C=0)-(C4-Cs)alkyl, (C¢-Ceg)alkyl-(C=0)-0-, (C,-Cg)alkyl-(C=0)-0O-(C,-Cs)alkyi,

H(O=C)-, H{O=C)-(C4-Cs)alkyl, (C4-Cs)alkyl(O=C)-, (C;-Cs)alkyl{O=C)-(C4-Cg)alkyl, NO,, amino,
(C1-Cs)alkylamino, [(C4-Cs)alkyll;amino, amino(C,-Cg)alkyl, ' (C+-Ce)alkylamino(C-Cg)alkyl,
[(C4-Cse)alkyl];amino(C4-Ce)alkyl, HoN-(C=0)-, (C4-Ce)alkyl-NH-(C=0)-, [(C,-Cg)alkyl],N-(C=0)-,

30  H:N(C=0)(C;-Cs)alkyl, (C;-Cs)alkyl-HN(C=0)-(C;-Cs)alkyl, [(C1-Cs)alkyl],N-(C=0)-(C4-Cs)alkyl,
H(O=C)-NH-, (C;-Cg)alky)(C=0)-NH, (C;-Cg)alkyl(C=0)-[NH](C-Cs)alkyl, (C;-Cg)alky(C=0)-
[N(C;-Ce)alkyl](C4-Ce)alkyl, (C4-Ce)aikyl-S-, (C4-Cs)alkyl-(S=0)-, (C4-Ce)alkyl-SO,-, (C4-Cs)alkyl-

SONH-, HN-SO,-, H;N-SO,-(Cy-Cglalkyl, (C4-Ce)alkylHN-SO,-(Cy-Ce)alkyl, [(C4-Ce)alkyl]oN-
SO,-(C4-Ce)alkyl, CF3S0;-, (Ci-Celalkyl-  SOs-, phenyl, (C5-Cyo)cycloalkyl,

35 (C,-Co)heterocycloalkyl, and (C,-Cg)heteroaryl; 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 substitutents may be independently selected from



H(O=C) -NH, (Cl-C6)al kyl (C=O-NH, (Cl-C6)alkyl(C=0-[NH (C1-Co)al kyl,
(Cl-C6) al kyl (C=O) 15 [ N(C1-CB)al kyl](C1l-Co6)al kyl, (Ci-C6)alkyl-S-,

(C1- C6) alwk@b1/§820) -, (Cl-C6)al kyl - S02-, (Cl-C6)al kyl - SO2r&iFHBO1RN7 SO2-
H2N- SO2- ( C1- C6) al kyl, (Cl-C6)al kyl HN- SQ2- ( C1- C6) al kyl, [(Cl-C6)al kyi] 2N
S02- (C1- C6) al kyl, CF3S®3-, (C, -C6)al kyl-S03-, phenyl, (C3-C10)cycloalkyl,
(C2-Cg) het erocycl oal kyl , and (C2-C9)heteroaryl; or R3 and the carbon to
which it is attached forma five to seven nenbered 20 carbocyclic ring,
wherein any of the carbon atons of said five nenbered carbocyclic ring may
optionally be substituted with a substituent selected from-the group

consi sting Ryfdrdgylrdegrium, KKd)JICN,i(ORT)died optichdily substitté) aitk yhe erpihorerfiabrire

Fluori ne. ar s bri9ge0 ond 85 frde Hfnd Goff)” Tprold 5Bk LopRE, (GCSS, |
subst i t Ut edoniPraly SHstised ish &ne pr bers flriae aﬁmscw@fa@wamwo tFee fernelelases).

]ElcliOEIG;]e ﬁt @TEL)alke( d@ba%% al koxe (%@1 CQ)JliibB)&Ikyl -O0HB=0F=0) HO-(C=0)-(C-Cq)alkyl,
(G- 08) a Ky |Cro PGB | CrehEEEDL Dy . (Gctyli(0=010-C: Caao.
( C1- C6) al kyHQ=C+OBA-S2- @ﬁ‘)'@(l KyHColalki(@2Xp), (G- WM ©)EC+-CoYliyl. ND2, amino,

( CL- Co) al ky|d,Gsakgiamihs;L- rQﬁQ) o (EREBhIK (d\l@g)alkfdﬁm iRQC4-Co)alkyl,
SO e L D o,

H2N- (C=0) -, HNBI=@RE aCRalky, M¢1(®a®yl-r1~<1:f@a(cesa>akm(q@wa(k@k@xc O)40+-Colalkyl,

H2N( C= kyde. - lic/ -
[(Cl- 05}l E“*PO%“ G PR TIN (PR OIS el (Crspminigror,
FGRERR e SRR o A R e
E?I:(l C%:G )C6|) ﬁl 894 l}"(lC}lz%imcgéN S%@rﬂggf)"al KG- Geﬁalkmeogﬁ)@shykM- ((SrQ)alkyl]zN-k 3

a y
(Cl- 06) al k%?ﬁ? 8?3'( G102 aﬁ%Fkg# %iw%feu k{#?ﬁl\; Qb 2 (CLY Cg)c iﬁyigg I,
CF3S0B- -BeelprRgcloaligis %ﬁé)nfﬁem n¢10) cycl oal kyl, 35
(C2-C9) ’rﬁet er ocyckbatct@dg)he&mirﬂ az,- Cgb.étabe/makwl R°RAKGLIBNG 008 groa oftttite
carbon-carhb Lannds of said five to seven nenbered carbocyclic ring may
optionally be tfused to an optionally substituted phenyl ring, wherein said
substitutents nmay be independently sel@&cted from WO 01/57023 PCT/ 1 BOL/ 00107
-6 hydrogen, deuterium halo, CN, (CI-(6)alfkyl optionally substituted wth
one or nore fluorine atons (prefer y e to three fluorine atons),
hydr oxy, hydroxy-(Cl-C6)al kyl, (Cl1- )aI Kexy optionally substituted with
one or nore fluorine atons (preferably ofe to three fluorine at ons),
|(—|81( g‘i)o)a' lgg»zls e(é%rlFazFE)r@br%géT 8%@@(&% clze_)a(lkC}iLTég@O%@( g le l(o%:@}ldroxy(C, Ce)alkyl,
( Cl1- C6) al kylC '@XN{& =0k c1- co§s WVCC(a&%tﬁ Ho¢ C1- Cg%c%merocyp;ew@cm)p
H( O=C) -4C1- (%ﬁa)h&ydoary((@&@)paédww(@&@)r naph@ilC83 B4, khleteld=E)s &rChtegbn mbriy |
NC2, ami no, eré g'foﬁﬁ }%{A ?ﬂh’l@i Ci)t(e%o&@l)ﬁl(%y(ldz%a%@%arﬁrghggﬁ %%d Q@bl‘ﬂh Iﬁyl

(C1- CB) al kyT &
groups of said (Cz-Cg)heterocycloaIkyl (CHZ)p (C2-Co)heteroaryl-(CH,),-, phenyl-(CH,),-, or

naphthyl-(CH,),- may be optionally substituted on any of the ring atoms capable of supporting
an additional bond with a substituent selected from the group consisting of hydrogen, halo,
25  CN, (C+-Cg)alkyl optionally substituted with one or more fluorine atoms, hydroxy, hydroxy-
(Ci-Ce)alkyl, (C,-Cg)alkoxy optionally substituted with one or more fluorine atoms,
(C4-Ce)alkoxy(C4-Celalkyl, HO-(C=0)-, (C;-Celalkyl-O-(C=0)-, HO-(C=0)-(C,-Cg)alkyi,
(C4-Ce)alkyl-O-(C=0)-(C;-Ce)alkyl, (C;-Cg)alkyl-(C=0)-O-, (C;-Cs)alkyl-(C=0)-O-(C,-Cg)alkyl,
H(O=C)-, H(O=C)-(C;-Cs)alkyl, (C4-Cs) alkyl(O=C)-, (C;-Cg)alkyl(O=C)-(C;-Cg)alkyi, NO,
30 amino, (C;-Celalkylamino, [(Cy-Cg)alkyl], amino, amino(C;-Cs)alkyl, (C;-Cg)alkylamino
(C4-Cg)alkyl, [(C,-Ceg)alkyl),amino(C,-Cg)alkyl, H.N-(C=0)-, (C-Ce)alkyl-NH-(C=0)-,
[(C1-Ce)alkyl]sN-(C=0)-,  H2N(C=0)-(C,-Cg)alkyl, (C-Ce)alkyl-HN(C=0)-(C4-Cg)alkyl,
[(C1-Ce)alkyl].N-(C=0)-(C,-Cglalkyl, H(O=C)-NH-, (C;-Cs)alkyl(C=0)-NH, (C;-Cs)alkyl(C=0)-
[NH](C+-Ce)alkyl, (C;-Ce)alkyl(C=0)-[N(C;-Cs)alkyl)(C4-Cs)alkyl, (C4-Cg)alkyl-S-, (C,-Cg)alkyl-



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

(C1- C6) alwk@bi/FNELC=0) - (CL- C6) al kyl , [ (C1l-C6)al kyl ] 2N- ( C=0) p(TIBI@BYBITKY| , 10
H(O=C) -NH, (Cl-C6)al kyl (C=O-NH, (Cl-C6)alkyl (C=0-[NH] (C1-C6)al kyl,
(C1-Co6)al kyl (C=O) - [N(C1l-C6)al kyl](C1-C6)al kyl, (Cl-Co6)alkyl-S-,

(Cl-C6)al kyl -(S=0) -, (Cl-0C6)alkyl-S02-, (CI-C6)alkyl- S02-NH, H2N SO2-,
H2N- SO2- ( C1- C6) al kyl, (Cl-C6)al kyl HN- SO2- ( C1- C6) al kyl, [(Cl-C6)al kyl ] 2N
S02- (C1- C6) al kyl, CF3SC3-, (C1-Co6)al kyl- SO3-, phenyl, (C3-C10)cycl oal kyl,
(C2-C9) het erocycl oal kyl , and (C2-C9)heteroaryl; and 15 R4 is

(C2- Q) het eI(SRO)yI (C1(G~2k"09$<hzet er(OcQ&)élKWcBQyNH RS REWNSORH f mﬁNS@f(C&C@abwpl ck)fI
t he forrrul _ e| ut & al kyl ,
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(C2- C9) het er oar ylor RThHR) R° togeatnee it -tHeGhit?gden ;atodr tonetjidht thyy are Giaghied fom«m n p
I's an ingeger, thE%Hcﬁfkg ﬁ&g léFem %ﬁ}ﬁ:’? fﬁeﬁ’.n Qﬂoﬁs(of%&gﬁ zf’}h%(ePoW&éa%J dt¥lp
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Ecz cgg het erf@mﬂ"%ﬁ"me ft@ﬂﬁytﬁd W"(‘CQ sw)t' t‘bﬁ%ﬁ*%ﬂ fromHP Feroupp pANSISHng ef2) p |
or napht hyhydrégea) pamawb@cgman@nabtloyam&nmmatw dlh cvaeacnyma% fludend afdthsat onNs
capabl o of BHIBE! by ETe S8 1 5B o BpABE ] Pt SELCRLARL Trom
subst i t ut edatginsh (%rrs)athox @)yl HHP-erQit dﬁsce)ﬁwpdﬁyo)-hy'@r(6x9)r(01-cs)alkyl
(C1- G6) abkylg,- dsgx&@)(@&dsqwcgmyi ,0ney- (te\fall@l-l 0i)-but qa,-vl)hikyi-fEH) - (OTR% Bikyl,

E'C‘{OE;'G? S| E;F«”%c() g% C%%&%%g%&&]%ﬁ@%)aﬁ PHg)glkyl(g—C)—(CrCe)alkyl NO,, amino,

(C1-Co)al kyKC1€Ge(a(B¥l@)1M(>CI(CGG))alkYt]yIamlr(OCIarﬂaa)(@H Raydlky(, GEI)Ce)kylamino  (Cq-Ce)alkyl,
(Cl-00) al kyjel&s Q)&% nn&;@cca,e amykw N-(CEOTE). c:e)aiﬁﬂbzﬂﬁ% =bFLrRe - <6 )

al kyl (O=C) - ? éim& %r% kngﬁ%ﬁg %Hﬂ([@ %@"JHWP =0)-(C,-Ce)alkyl,

(C1- 06) al kyl! n8)<
|(4 g:h E:sc)_ aés; kyHemalczWH (€L GE&)WK%G) NH, (mcmmcwl | Vat (R GQélESZL OB @ )alkh(C=0)-
C&'\f(& G%Qyﬁ{d‘ - Hl\i? M%kgl yQozu (C-CoJalkyl

H2N( C=0 C6
oL co) al K51 (*é'éj 2+ G c%;}ze{f:k Lpatioy Gyl Bk JiCr- Sy

( C1- CB) al ky sog@cqos)a[kwu ( CoRg®)al Kyl (Cr-Co)alky-SOy,  phenyl,  (Cx-Cuo)cycloalkyl,

E%%igititdz@% RSIIGOUR dxbhiddagl) al kyl . (CL-CB)alkyl-S-,

is hydrogen, deuterium, (C,-Cs)alkyl or ammo

X is 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? or R®
must be substituted by a functional group other than (C;-Cg)alkyl, hydroxy(C:-Cs)alkyl, (C;-
Ce)alkoxy, (C,-Ce)alkyl-(C=0)-O-, (C,-Cs)alkyl-(C=0)-O-(C;-Cs)alkyl, amino, (C;-Cg)alkylamino,

25  [(Cy-Ce)alkyll,amino, amino(C,-Cg)alkyl, benzofuryl, indolyl, azacycloalkyl, azabicycloalkyl or
benzopiperidinyl. .

The present invention also relates to the pharmaceutically acceptable acid addition
salts of compounds of the formula I. The acids which are used to prepare the pharmaceutically
acceptable acid addition salts of the aforementioned base compounds of this invention are

30 those which form non-toxic acid addition salts, i.e., salts containing pharmacologically
acceptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate,
bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate,
succinate, maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate [i.e.,

35 1,1"-methylene-bis-(2-hydroxy-3- naphthoate)]salts.

The invention also relates to base addition salts of formula . The chemical bases that
may be used as reagents to prepare pharmaceutically acceptable base salts of those



(S=O -, (C -06)al kyl-s®-, (Cl-0C6)alkyl-S2-NH, H2ZN SO2-,

H2N- SQ2- (C, - C5) al kyl, (C, -C6) al kyl HN- SQ2- ( C, - C6) al kyl ,

[ (C, -C6) avayipdbs SO2- ( C, - C6) al kyl, CF3SO3-, (C, -C6)al kyl - pSOBBo1/0ptognyl ,
(C3-C,0)cycl oal kyl, (C2-C9)heterocycl oal kyl, and (C2-C9)heteroaryl; or R5.
and R6 together with the nitrogen atomto which they are attached forma
(C2- 5 C9)heterocycl oal kyl group wherein amy of the ring atons of said
(C2- C9) het erocycl oal kyl group nmay optionally be substituted with a
substituent selected fromthe group consisting of hydrogen, halo, CN,

(C -Co)al kyl optionally substituted with one or nore fluorine atons,

hydr oxy, hydeopound<of-fastutal 1klydt are(4cjdicT natutecaty thopd thanfatnh yorstokie badeudatisi with t h

(()ge ((3:%) g})rke|s§'4&q%@f%§hds aﬁ%éﬁsn&%lc 8%@%%1&%& buggrla%lo&%lted kQhédedived from
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%l or am no; wherein R/ 1s defined as R4
above; and ?Q?”t' gt orney chiging: Wﬂe F%ﬂd 1°§'”%1 flve member ed heterocyclic
group, e@5ther R2(QfCRBycloalistwikn wedbéreihuéfed thyychatkyl goupsocvataingigaem totMer
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I ndol yl , azaepyehasl &yl , azabicycl oal kyl or benzop| peridi nyl. The present
I nvention alsor t cee on
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addition salt alts ainin r mac e

ani ons, Sucﬂyrgzsoh(ltnngyh1§ rpgraﬁ?hg p:pﬁrncgr})@b%lomo d)eollnﬁly tetr%t(wj){da 9 azD n-?—?af&

sul fat e, bteﬁawdalﬂéaz"ﬁnﬁspﬁ&@fydm@@ﬂ@ﬂpﬁos@hﬂ@h@mylacé?éﬁtr@hyqf@eﬁzm?evl ciBrate,

acid citrat %traﬁy%Fddl’anhﬂryl bétrfaﬁyfdrda@ép%yl pﬁjé%ﬁir:fa&fﬁomémi 84 €ond BIGHIALRY skl in
gluconabe, gaccharal & DeNZe M CaontE i DES,

carbon or a sp hybridized nitrogen heteroatom.

I rzfa)thet’erocycloalkyl rings is through a

(Cz-Cg)Héteroaryl when used herein refers to furyl, thienyl, thiazolyl, pyrazolyl,
isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl, imidazolyl, 1,3,5-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5-thiadiazolyl,. 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl,
30  pyrimidyl, pyrazinyl, pyridazinyl, 1,24-triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl, pyrazolo[3,4-
blpyridinyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-[1]pyrindinyl, benzo[b]thiophenyl, 5, 6,
7, 8-tetrahydro-quinolin-3-yl, benzoxazolyl, benzothiazolyl, benzisothiazolyl, benzisoxazolyl,
benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, isobenzofuranyl, isoindolyl,
indolyl, indolizinyl, indazolyl, isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl, quinazolinyl,
35  benzoxazinyl; etc. One of ordinary skill in the art will understand that the connection of said (C»-
Co)heterocycloalkyl rings is through a carbon atom or a sp3 hybridized nitrogen heteroatom.
Aryl when used herein refers to phenyl or naphthyl.



et hanesul fonate, benzenesul fonate, p-toluenesul fonate and panpate i.e., 35
1, 1' -met hyl ene- bi s- (2- hydroxy-3- naphthoate)]salts. The invention al so

rel at es twobas®2addition salts of fornmula |I. The chem cal pOsRE/0DIVEAL  NMRY
be used as reagents to prepare pharnmaceutically acceptable base salts of
those WD 01/57023 PCT/1B01/ 00107 -8 conpounds of fornmula | that are acidic
in nature are those that formnon-toxic base salts with such conpounds.
Such non-toxic base salts include, but are not limted to those derived
from such pharmacol ogically acceptable cations such as al kali netal
cations (e.g;, potassiumand sodium and al kaline earth netal cations
(Lg., cal ci um anTheagipesrids @) thisarvantion intlude anednérmatiosal lisoblees (e, nie anditlarisi on
salts such . i ne- ( ] Ne) r - I ni um
and ot her bggrgé\@gF 'ﬁJs]X'k)% L’%%g@ n&gguﬁggfbﬁg@cﬁeﬁgg T@E’ok ni 5”%4%5%3 ihe
conpounds ofi2¢eipamershasell §p raeampic It AFaTeHs 8Td giher MedureRRlISHE $951Rs.  When such
bonds are presenprefetrb@ coPPRMIE @S td of RemiuiBVIEREIIdRNthoNd With &Re Gtefeodtighnisdtiyans

confi gurgati n§cte%qrgfopn§u'a m xtures thereof. 10 Unl ess otherw se indicated, the
al kyl and a tTE’enyI groups referred to herein, as well as the alkyl noieties

of other groups referred to hergyn eR? c , al koxy), may be |inear or

branched, and they may al so be |Eyclpm4, cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl or L-Or pe™l i near orabranched and
contain cyclic noieties. Unless otfjerwise irdi cated, halogen includes

fluorine, chlorine, bromne, and iodi n@H15 F(3CS- C, 0) Cycl oal kyl when used
herein refers to cycloal kyl groups containing zero tq two |evels of

unsat ur at i oRre&(Iesh caBPRURes Gh thspiprmulg y dnasidacthese WhRESIB Sk nif yartional sehstntedny | |
cycl ohexyl , pyré&ppizphgperilyl, dnrdticy,C bplieyads 2amydropel[Obapidnl, mwyedtahept.enyl
bi cycl o[ 3. 2, ct - nar.hor et P al used
herein refel éS.LJIQ'O. %{/;%rmg,’_i %eﬁ%w@%iy}'ahb%8%°c§‘§f§r?%ﬁyeﬁ%@3‘9°§f%gr orj}%btgnyl ,"
tet rahytpr opW@Pi?'ln)’lv p%qamliny" tﬁﬁvﬁ-ﬁ}’?t@ﬁwr?'qwﬁ‘?“ﬂi%' NS/l QU'WF‘V'aHWr? preferably
met hK! eneldi Wd' I»o[3,¢tb]g%ﬁw% i@@@&«gmﬂ} di wigm-zlyn,B- oaszlst_amydrdizzsmﬁpwihdin-s-yu,
I sot hi azol 1 di nyl. -t hi.a 1 di n-3-vl, , 2- razoll,dl n-2-yil
1, 3-pyrazol tl)e({l‘izarqtb.éﬁogﬁ',yl' pi p'réd:bleg'iyﬁyl Lt 'P'ozr?%r ph%%)"l\écr’]'?l' ,azmg'yl’ denzofuran-2-y,
1, 2- t et r ahyeangelbittiophen-2yly| | naphtBalen-gvk alvipdrabinaivazauinagalipt6-yl,  isoquinolin-1-yl,
t et r ahydr ot Bbqatoz3-QY lisoqiiRéiRLAO) | 5113,'7,s-t&:rg?&relqpabmdatg,d q@iRbIR:=221 Y huinclin-3=y1,
tetrahydr odi angé.n- 1- %}I , tetréalhlydr oazepi n% ’Oéifl g%r%ﬁ} nxl. .cgr man%lll. ei)c. One
of ordi rar y®Rf-Y BT ZNPINso-Ay (MRl |AeTRAY% r SR PRt YA RN U8RVt sai d
( C2- C9) het enwrpydingall kapinolin-hgior gginelindaligh a carbon or a spa hybridi zed
nitrogen heteroab@m plefefre®LbiipbiF® f YormBeNinda&d 1i8E Siterdire R & bftiohallyy! .
thienyl, thi %Z?léd P razolyl, , , i
substituted phe }/l benzyl,” naphthyl, cyclohexyl, thienyl, thiazolyl, pyridyl, oxazolyl, furanyi, or
thiophenyl; wherein said substituents are independently selected from hydrogen, halo,
20 (Cy-Cgalkyl, trifluoromethyl, trifluoromethoxy, hydroxy, -C(=0)-OH, (C,-Cs)alkoxy,
(Cy-Ce)alkoxy(C=0)-, NO,, amino, (C,-Celalkylamino, [(C4-Ce)alkyll;amino, (C,-Ce)alkyl-O-
(C=0)-, HO-(C=0)-(C,-Cs)alkyl, (C;-Cg)alkyl-O-(C=0)-(Cs-Cg)alkyl, (C;-Ce)alkyl-(C=0)-0O-,
(C4-Ce)alkyl-(C=0)-O-(C4-Cg)alkyl, H,N-(C=0)-, (C,-Cg)alkyl-NH-(C=0)-, [(C1-Cg)alkyl].N~(C=0)-
H,N(C=0)-(C4-Cg)alkyl, (C4-Ce)alkyl-HN(C=0)-(C4-Ce)alkyl,  [(C4-Cg)alkyl],N-(C=0)-
25 (Ci-Celalkyl, H(O=C)-NH-, (C;-Cglalkyl(C=0)-NH, (C;-Cg)alkyl(C=0)-[NH)(C;-C¢)alkyl,
(C1-Ce)alkyi(C=0)-[N(C,-Ce)alkyl}(C4-Ce)alkyl, phenoxy, and benzyloxy.

Other preferred compounds of formula | include those wherein R® is optionally
substituted (C;-Cqo)alkyl, benzyl, pyranyl or (C3-Cyg)cycloalkyl-(CHz),-, wherein any of the
carbon-carbon single bonds of said (C,-Cy)alkyl may be optionally replaced by a carbon-

30 carbon double bond; more preferably optionally substituted n-butyl, isobutyl, n-pentyl, 3-
methyl-butyl, 2-methyl-pentyl, allyl, cyclopentyl, cyclohexyl or cycloheptyl, more preferably
wherein the substituent is fluoro, (C,-Cg)alkyl or hydroxy.



i sot hi azol yl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, tetrazolyl,

i m dazol yl, 1,3,5-o0xadi azolyl, 1,2,4- oxadiazolyl, 1,2, 3-oxadiazolyl,

1, 3, 5-t hivadbazobyl , 1,2, 3-thiadiazolyl, 1,2, 4-thiadi azol yp¢cT/mmiodiz, 30
pyri mdyl, pyrazinyl, pyridazinyl, 1,2,4-triazinyl, 1,2,3-triazinyl,
1,3,5-triazinyl, pyrazol o[3,4- b]pyridinyl, cinnolinyl, pteridinyl,
purinyl, 6,7-dihydro-5H-[1]pyrindinyl, benms[b]thiophenyl, 5, 6, 7,
8-tetrahydro-quinolin-3-yl, benzoxazolyl, benzothiazolyl, benzisothiazolyl,
benzi soxazol yl, benzi m dazol yl, thianaphthenyl, i sothianaphthenyl,

benzof uranyl, isobenzofuranyl, isoindolyl, indolyl, indolizinyl,

i ndazol yl', i soquExepys,of speciioprglerreitrpalrats iontié forrquia hare deifelpwing:qui nazol i nyl ,
35 benzoxa2|nyl 8 t r d that
t he connection OP %gxad@%}m)%%‘ﬁe[%%cihw dg’ dl'%'&o blaﬁzr@szt(ls)\g Jt’hyrdt)at}gﬁ@at(?gr bon
atom or a s[dRGFYHT-PEHYICHIGNE4e: het eroatom  Aryl when used herein refers

to phenyl or napbt:.hwalmé!&&ﬂ;é)@maadwbmmg)lﬁ&hydf&yme) @Birpioadedsyipf this
i nventi o I9C|e|'fl’\c)l(Focg)“ nfornatl onal isoners e c, cis and trans isomners)

and all Optica Bl 80 0Of conpounds of the formula | (e.g., enantioners

and di ast er eomefRginoxatire-vearboxylic peid dfrfluoro-HiSxEtfwowdhasry t2(@hyderé (Rt ur es
of such i somdazel-ByiEf- @.@{hgcbcngds of the of formula | include those with
the stereochem s in f

Preferred corrpouhﬁ'ﬁ )@F”et'%garg ﬁ%laﬁ'd f %F'ﬂfd@ 'ﬁ%% g(sim%?rgxy““giﬂ:{'é"egﬁﬁ' onal |y
subst i t ut ed2-yprymeetl-oftdl-atritd:pyri di nyl , cinnolinyl, pyridinyl,

6, 7- di hyglr o- 5""[53]119%(3!1@2 eéfboxyh},ega@r[ﬁS éiﬂb&b-benﬂyﬁ-@@)??'—d|hyBWxﬁ-?JnMyl-4(R)—
benzoi m dazoI% benzof uranyl, benzo[b]thi ophenyl’, napht'hal en

qui noxal i ny$Y i"%(ff&‘?"h%’?‘idﬁyl 5,6,7, 8- tetrahydro qU| nol i n-3-yl or

qui nol i nyl, nor ermefa&reabbgrboww axzd)h(ﬁ[)prdzyb?(}sy?-id'ttiyme)&-ympthglmma)eﬂuifamdyl-yI ,
pyridin-2- ygety,pan]'agl hydro SH [ 1] pyri ndi n- 3- yI benzot hi azol - 2-yl ,

i ndol -2-yl, pyrazi n-2- benzoi m dazol benzof ur an-

benzo[ b] t hi OphenOQ'n%a"nen%mwm!we?F'dzL?ﬂUOqu@Héﬂa?rpﬁe@zvg)ﬂ(S)qﬁMdmxémeﬁhve yl,
i soqui nod i n4(Ry-glifamoyioyi-amele] n- 3-yl , | soqw nolin-4-yl,

5, 6, 7, 8-t et r ahydpQ-igdi; ,Peoé !:égb%yﬁ{é agtal n eratz)%f 7zﬂu9r'6'ig yHro?i)éYLrletr%'@(R)-

qU|noI|n 4-yl or qU|no y qui nox
qui nol i n- 2- $4famexkioRY)-ARIYS yi . qui noxal | n-2-yl, quinolin-4-yl or

qui nol i n-6-yl . Qolieéxapieed-e4rb&iCangINSMEsLBfo- tfealzmldzes)h ditfyatoge-rmelgsgrpher ein
R2 is opti ogg{hk%(ulfﬁ%gg%h%g%%g phenyl, benzyl, naphthyl, cyclohexyl,

thienyl, thi é ) oxazonI furanyl, or th[ophenyl; wher ei n
sai d suBst it uent Quinp@linerdiegseniint | yacsfél ec{1éd)-Hename(§)drdinyeioxy-Franethyl-4(R)-

methylsulfamoyl-octyl)-amide;
Quinoxaline-2-carboxylic acid [(S)-(3-fluoro-benzyl)-2(S),7-hydroxy-7-methyl-4(R)-
methylsulfamoyl-octyi]-amide;
Quinoxaline-2-carboxylic  acid  [I(S)-benzyl-7-fluoro-2(S)-hydroxy-7-methyl-4(R)-
25  methylsulfamoyl-octyl)-amide; B
Quinoxaline-2-carboxylic acid [4(R)-(4-chloro-1H-imidazol-2-yl)-1(S)-(3-flucro-benzyl)-
2(8),-7-fluoro-benzyl)-2(S)-hydroxy-dihydroxy-7-methyl-octyl]-amide;
Quinoxaline-2-carboxylic acid [1(S)-benzyl-4(R)(4-chloro-1H-imidazol-2-yi)-2(S),-7-
hydroxy-7-methyl-octyl]-amide;
30 Quinoxaline-2-carboxylic  acid  [4(R)-(4-chloro-1H-imidazol-2-yl)-7-fluoro-1(S)-(3-
fluoro-benzyl)-2(S)-hydroxy-7-methyl-octyl]-amide;
Quinoxaline-2-carboxylic acid [1(S)-benzyl-4(R)(4-chloro-1H-imidazol-2-yl)-7-fluoro-
2(S)-hydroxy-7-methyl-octyl}-amide;
Quinoxaline-2-carboxylic acid [1(S)-(3-fluoro-benzyl)-4(R)-(4-fluoro-1H-imidazol-2-yl)-
35  2(S),7-dihydroxy-7-methyl-octyl]-amide;
Quinoxaline-2-carboxylic acid [1(S)-benzyl-4(R)-(4-fluoro-1H-imidazol-2-yl)-2(S)-7-
dihydroxy-7-methyl-octyllamide;



20 (C1-Co)al kyl, trifluoromethyl, trifluoronethoxy, hydroxy, -C(=0 -0OH,
(C1-Co6) al koxy, (Cl-0C6)al koxy(C=0O -, N2, am no, (Cl-C6)aikylam no,

[ (Cl- C6) av@yi/3®asmi no, (Cl-C6)al kyl-O (C=O-, HO (C=0 - ( CreOB3mEI0k1LN7,
(Cl-C6)al kyl -O- (C=0 - (Cl-C6)al kyl, (Cl-C6)alkyl-(C=0O-0,

(Cl1l-06) al kyl - (C=0) -O (Cl1l-C6)al kyl, H2ZN-(C=O -, (C1l-0C86)al kyl -NH (C=0 -

[ (C1l-C6)al kyl ] 2N- (C=0O H2N(C=0O) - ( C1- C6) al k-,

(Cl1l-C6) al kyl -HN(C=0) - (C1-C6) al kyl , [(Cl-Co6)al kyl]2N-(C=0O - 25 (Ci1-C6)al kyl,
H(O=C) -NH, (Cl-C6)al kyl (C=O-NH, (Cl-C6)alkyl (C=0-[NH (C1-Co6)al kyl,
(C1-C6) al kyl (C=O)-[ N(C1-Ce6) al kyl ] (C1-C6)al kyl, phenoxy, and benzyl oxy.

O her preferred Qonpungs-carboxyly Mbck | [74NGdrod (S ) hdseo-véreyipa(R)-R3fuoso-1H-

t | nyl or
??ZBI (C):Qg) cg;c'lm%élgél %M%Sg Jd%y?we)t@ Ké{ylr ar#gglfg{’ py(r:a;r %on carbon singl e bonds
of said (Cl-C10) @P'R?’fa'"ﬁmgrcﬁ@xd'}tﬁ P@ﬁalﬂ(%) bﬁwl &&woﬂ@# fuer bringdezebs-Won

doubl e bond2sirydroxprrahahaltynaafdd. onal |y subst | tut ed n- but yl, isobutyl,
n-pentyl, 3- cIohexyI

thyl-butyl ° 2-met hyl - pentyl
e Povel dhentyl - 1Hl Btk veip S RIS RocPiopntbtel VENRRER 1o rsf' &
((C1- 06) al kybrevsntitgyadisyler moodmosm@gewmwasmmmmcﬁseasq@(smmﬂegmwd

aFJ)eC' fi F pr&fh‘ﬁfui %eQQfEB@iéQ%céhf oﬁs‘é@ ihnAtery IboREiCdideBSe, bPd MAOHRT psoriasis,
i noxal i ne

(S) (3-flu analtuﬂénsﬂﬂ%gls? (pgbymyeqq% Hpmlga 4l<\ﬁjtls( 13‘1_11 _vasculitis), acute and chronic
i m dazol - 2-ipfidmniatongt bgriditiond y(bchars desteo@dhritiox sldulh erespiretanb abisiressc ssadraime,
[1(S)- bﬁﬂzyﬂzes%(ré*‘f)wy? Histydr oyt - brl Iflfaneal da@éﬂem% y!re)perfé.on injury, and

7- rrethyl-octy]-am e; Qui noxal 1 ne-2-carboxylic acid
7-f1 uor o- 1? @)‘erf"gn?qhﬂtﬁ)ﬂallfé?&W')d't'?('%)(s%pcﬁsoﬁhrm Rj’d (aiop,q_ dermatitis), infection
m dazol - 2- sdspciatedreitinyifiamoaydn] (sa@om abeviraQufiaronationNiciddicq inieeagh iaad depalitis)

S) - benzy d7GL§nI|I é"P??r é(cﬁ}do t}yﬁ%% Xis, %ﬁ% rg glég{a%rp%%pfantatlon tls(fue rejection,

1(
yl)-7-met I noxa car box
1(S) - (3 f I%}%ﬁ‘%scﬁé?ﬁsyHSteQe%‘-‘) HIV iy ?Pymyd%yreyemgtWge_)@rpj)granulomatous diseases
ul f anmd - o@icidihg aﬁérdﬁjos@.lllé’ﬁbsﬁl arite tubetalobiex yihi € rasrheal, preferably a human,
1(
|

Qui ﬁz)x g lelnﬁgé Bﬁ%gg% %Bl}{rﬁ’ "opééo%pc{rﬁ& %Ylhe4érmula IUAr a%r\%%ace&%glw Qccépng%esmt
[ 7-f1 uoro- 1t(1g}aof(qi,fept|vgdrp geqjlgg,gypr)eyqttgg suqﬁwy@m@y_ovcmnny land ampharmaceutically
4(R) - sul fan&yémmwrdaam de Quni oxal i ne- 2- car boxylic aC| d (1

E’jl) n(t;)?ral.lzlylne 2. Ca O&re% In%: ma\f ] fgr? Xa}go reln%ts *18 Ia phar aceﬁtlljclaac com osmo C¥o¥ ltl)eat‘?r‘lrg];" odre
[1(S)- (BT M@\reoﬂmttwfc)er ()Qt(c@iltﬂ‘t-tdath:yrdbe)kgai@-qmtdvyrhtemmmbltmg MIP-1a binding

to the receptor CCR1 in a mammal, preferably a human, comprising an amount of a compound

[
|
[
[

2-
s
(

of the formula [, or a pharmaceuticaily 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.

25 The present invention also relates to 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 rheumnatica, uveitis, and vasculitis), acute and chronic inflammatory conditions
(such as osteoarthritis, adult respiratory distress syndrome, Respiratory Distress Syndrome of

30 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, xeno-
transplantation, transplantation tissue rejection, atherosclerosis, restenosis, HIV infectivity
(co-receptor usage), and granulomatous diseases (including sarcoidosis, leprosy and

35  tuberculosis) in a mammal, preferably a human, comprising administering to a mammal in need

of such treatment or prevention an amount of a compound of the formula I, or a



met hyl sul f anoyl -octyl ] -am de; 20 Qui noxal i ne-2-carboxylic acid (1
(S)-benzyl -2(S)-7-di hydroxy-7-methyl -4(R)- net hyl sul fanoyl - octyl ) -am de;
Qui noxal iweefsmwas boxylic acid PCT/IB01/00107
[(S)-(3-fluoro-benzyl)-2(S), 7- hydr oxy- 7-net hyl - 4(R) -

met hyl sul f anoyl - octyl ] -am de; Qui noxal i ne-2-carboxylic acid
[1(S)-benzyl-7-fluoro-2(S)-hydroxy-7-nethyi2-4(R)- 25

met hyl sul f anoyl - octyl ) -am de: Qui noxal i ne-2-car boxylic acid
[4(R)-(4-chloro-1Him dazol -2-yl)-1(S)-(3-fl uoro-benzyl) -
2(S),-7-fluoro-benzyl)-2(S)-hydroxy-di hydroxy-7-met hyl -octyl ] -am de;
Qui noxal i nepRarmatddtivaly accematialsalt thereof, that is effective in treating or preventing such disorder
[ 1(S) - benzyl; %QF{) §d-chloro- 1Hi m dazol -2-yl)-2(S),-7- :

hydr oxy- 7- met octyl]-am de; 30 Quinoxaline-2-carboxylic acid

[ 4(R) - (4-chl or o- The-priesgng EJZﬁlt'Q’Z?'W 5elaye3ftp gdpethod f?rgeavry_ or'preventing a disorder or
f | uor o- benzybnditidh Hat Eyndbetiested o pitekigHtedosit aHtdgonitingl e CCR1 receptor in a mammal,

%I( g;) Xg‘leén QSP%f ?%)P %Wh%@r%%fﬂﬁmgma(ammsﬁenr? toI ?am?n}mal m need of such treatment or
2( S) - hydr oxyrevenig? By pmewnt wf p campeyed ofifie deyaia) Ine. eszphaamméyqalhca%wta)'e salt
[2(1g )S) 7( S’ L ! gﬁFe@f T kéﬂféctnﬂa(lﬂea(t brl Joéviexing stithi i d'sodﬁzalcoéz?mﬁ&») 35| , -

| r ox oxal | car poxyl 1.c _acl
[1(S) - ben Z§| 4( é) h? Rre]serﬁ drl)v(enT\A I?o rr{m&fgezs otIO%ZJ p rsna%e(.@jal ?ompost?lon ¥or trea?ng or
di hydr oxy- 7pregertipg a glisorgeq erndogdition\gBlegted wmzentmpmesmasewnch ag theumatoid
Qui noxahp nee@hrﬁ@"tﬁ@ﬂ)’ddb@te@‘?ﬂegent onset) mﬂammatory bowel disease, optic neuritis, psoriasis,

I[ ; ngglr O- 1%% |p|%3§;gr?l'§&?p8 églﬁerlhﬁé/pgtb: t yYﬁltlsamaai vagw(ljns) acute and chronic
Qui noxal i ne+nﬂaro|aatb(yxybndmoas:| (duch as osteoarthritis, adult respiratory distress syndrome,

[1(S)- benzy'Re%olrfaJoHPr leﬂ‘é@ é df’drMPr @F 1|_rk'fén@da|§94en€a ylréperfusuon lnljury, and

2(S) - hydr oxy- 3/ - OCt present invention also relates
to a phar ma8RHEHaF ’E'Bﬁpﬁ%ﬁ'@ (‘}H”CF"{?PS t‘F%Qt?%@StUPa PP AW CHGAID CBECERY or
conditi oh sessecitied with inflamoiademsuctead Visk adigamatoncimcliging lirdiuenes gind hepatttiby i ti s,

type | di abgﬂdefsu:ﬁ 5#8&:‘?@1 g{rPér#é %ron&hrl{s' ?éﬁH%R%»YanEa‘eH%'traﬂép‘f&?a‘iﬁn tuQsQJe'ere&ng” tis,

pSOfIaSIS OSI S umati1 ca, uvelt
vascul i tis) atha@mleosaﬁadewpam RV '”f?ﬁt'r"&nﬁ%f‘%?ﬁepfc‘bﬁ?a?)t Asher a'(‘é%i%mésd'seases
osteoarthri (lm&dlr@dudcbldbsi’ss Réipfcay erid/tubérsdigstsy & §ryiﬁrdnhélnﬁefeﬂdalylaeﬁxmlaﬁ aompiising

o orersront B Rer BB MU S SHEL LR b W) o
der mat i 89 s) PharmpGey qawhacc alitheteolpicha Phﬂm%ﬁwvym?cqwmaaer viral
i nfl anmati on (i nTheigiebéht iifvehtiofNAsd RREbshe R bhdringdeutical 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 |, or a pharmaceutically acceptable salt thereof, and a
25 pharmaceutically acceptable carrier. ’
The present invention also relates to 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
30 (such as osteoarthritis, aduit 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, xeno-
transplantation, transplantation tissue rejection, atherosclerosis, restenosis, HIV infectivity
35 (co-receptor usage), and granulomatous diseases (including sarcoidosis, leprosy and

tuberculosis) in @ mammal, preferably a human, comprising administering to a mammal in



and Guillian-Barre), chronic bronchitis, xeno-transplantation,
transplantation tissue rejection, atherosclerosis, restenosis, HYV

i nfecti viwgo(/sm23 ecept or usage), and granul onat ous di seaseeT/1En1(0bric! udi ng
sarcoi dosis, leprosy and tuberculosis). in a manmal, preferably a human,
conprising an anmount of a conpound of the fornula | or a pharmaceutically
acceptable salt thereof effective in treat3-ng or preventing such disorder
or condition and a pharnaceutically acceptable carrier. The present
invention also relates to a pharmaceutical conposition for treating or 20
preventing a disorder or condition that can be treated or prevented by

i nhi biting kkdd dfasuoh trdatmgnt ¢roprévestionee §EIRIrre€epidt antagenizirgnefiektivepmeluatrafld vy a
human, conpeibdify oYY o Bharfrebiydlepilie it e mul a |, o 2
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. 25 The present invention also relates to a nethod
for treating or preventing a disorder or condition selected from
aut oi nmmune di seases (such as rheumatoid arthritis, type |I diabetes (recent
onset), inflamuatory bowel disease, optic neuritis, psoriasis, nmultiple
sclerosis, polynyalgia rheumatica, uveitis, and vasculitis), acute and
chronic inflamuatory conditions (such as osteoarthritis, adult respiratory
di stress syndronme, Respiratory Distress Syndrome of 30 infancy, ischem a
reperfusion injury, and gl onmerul onephritis), allergic conditions (such as
asthma and atopic dermatitis), infection associated with inflanmmtion (such
as viral inflammation (including influenza and hepatitis) and
Quillian-Barre), chronic bronchitis, xeno- transplantation, transplantation
tissue rejection, atherosclerosis, restenosis, HV infectivity

(co-receptor usage), and granul omat ous di seases (i ncluding sarcoi dosis,

| eprosy and 35 tuberculosis) in a mammal, preferably a human, conprising
admnistering to a mammal in need of such treatnent or prevention an
anmount of a conpound of the formula I, or a WO 01/57023 PCT/1BO1/ 00107 -12
pharmaceutically acceptable salt thereof, that is effective in treating or
preventing such disorder or condition. The present invention also rel ates
to a method for treating or preventing a disorder or condition that can be

treated or prevented by antagonizing the CCRL receptor in a manmal, 5
preferably a human, conprising admnistering to a mammal in need of such
treatment or prevention an anount of a conpound of the formula I, or a

pharmaceutically acceptable salt thereof, that is effective in treating or
preventing such disorder or condition.



The present invention also relates to a pharmaceutical conposition for
treating or preventing a disorder or condition selected from autoi nmune

di seases Wauokroas rheurmatoid 10 arthritis, type | di abet peT/fBE®ET ONset),
i nfl ammat ory bowel disease, optic neuritis, psoriasis, nmultiple sclerosis,.
pol ynyal gi a rheumatica, uveitis, and vasculitis), acute and chronic

i nflammatory conditions (such as osteoartht4tis, adult respiratory distress
syndrome, Respiratory Distress Syndrone of infancy, ischem a reperfusion
injury, and glonerul onephritis), allergic conditions (such as asthma and
atopic dermatitis), infection 15 aSSOCIated mnth |nflannat|on (such as
viral inflanmmation (including i Defails g and

Guillian-Barre), chr O?I'\ecfoﬁUMCrQécTnbScr?é%g'uhétﬁalihstﬂé E@L&gm% mucemamna@t ation

tissue rejection, atherosclerosis, restenosis,, Infectivit

(co- r ecept off tRERIBRENt invantiony 4RSS SinaMYRFINdiTaled R " Ry P’t’ﬂ:'ﬁdﬂi"ﬁge%cé{?’tm dosi s,

| epr osy andséhetnes and 108 dBduskibn thatfaliowedre dgfined @s atlidvg. a human, conprising a
CCRL recgptor antagonizing effective amgy ﬂ% Of a conpound of the fornula I,
or a 20 pharmaceutically acceptable sa eof , and a pharmaceutically
acceptabl e carrier. The present nvéﬁtlon aldso relates to a pharnaceuti cal
conposition for treating or pr entl_ng dilsorder or condition that can be

treated or prevented by antaanlzﬁhg the 1 NH,ecept oXtlin a manmmal ,
preferably a human, conprising a 1 grecePt or antagoni zi ng effective
amount of a conpound of the forrmula I, or a pharnaceutically acceptable

invention also relates to a nethod for| tlreating or preventing a disorder or
condition sel ected from autoi mune di seases (such as rheurmatoid arthritis,
type | diabetes (recent onset), inflamuatory bowel disease, optic
neuritis, psoriasis, nmultiple sclerogts, pobynyalgia rheumatica, uveitis,
and vasculitis), acute and chronijc i flannat ry conditions 30 (such as
osteoarthritis, adult respiratRry di'st ynaHpme, Redpiratory Distress
Syndr one of |nfancy, i schem a repé#fu hgnRvnjury, and gl omerul onephritis),
allergic conditions (such as asthma and atopic dermatitis), infection
associated with inflammtion (such as yiral inflammation (including
influenza and hepatitis) and Guillian-Bagre), chronic bronchitis, xeno-
transpl antation, transplantation tissug rejection, atherosclerosis,
restenosis, HV infectivity 35 (co receptor usage), and granul onat ous

di seases (i ncluding sarcoidosis, g;osy and tuberculosis) in a mamml,
preferably a human, conprising dnl |ster| to &Msammal in WD 01/57023
PCT/1B01/ 00107 -13 need of sy preEyention a CCR1 receptor
ant agoni zi ng effective annun?{of c npo nd %T/fopﬁula I, or a

phar maceutically acceptable salt ther@ﬂﬁ R’

salt thereof, and a 25 pharnaceuticaJLy acceptabl e carrier. The present
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WD 01/57023 PCT/1B01/ 00107 -14 Detail ed Description of the Invention The
follow ng reaction Schenes illustrate the preparation of the conpounds of
t he presemooi/smenti on. Unl ess otherwi se indicated R, R2, PRBIBM@®RL in the
reaction Schenmes and the discussion that foll ow are defined as above. 5 .
Schere 1 OR2Z ORNNH2 XIIl OH3 ORZORNNHR XI HOA RB2 OR2 OCH3
X RNOAc N=,CH3 HR3 3 RZNNRIX OAci®3 4 ORZNN RN/ J Il HN
OH R3 WO 01/57023 PCT/1BOL/ 00107 -15 Schene 2 0 R RNRs xiv HO

Scheme 2
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Compounds of fornula | may be prepared by nethods described in WO 98/ 38167,
which is incorporated by reference inits entirety. In reaction 1 of Schene
1, the alwohos7oeonmpound of formula Xll is converted to theCcT/aRmmespondi ng
acetate conpound of fornula Xl by reacting XIl with acetic anhydride in the
5 presence of 4-dinethyl am nopyridine (DVAP) and pyridine. The reaction 1
stirred at a tenperature between about 0C-20e about room tenperature,
preferably about 0C, for a tine period between about 1 hour to about 3
hours, preferably about 2 hours. In reaction 2 of Schene 1, the conmpound of
formula XI is converted to the correspondi ng conpound of fornula X by
reacting XI with N, N-dinethyl f or ngeheae 6dComtinhgd) 10 acetal in the presence
of a polar protic solvent, such as nmethanol. The reaction is stirred at a

t enper at ure -bet ween about 40C to about 60C, preferably about 50C, for a
time period between about 30 minutes to about 2 hours, preferably about 1
hour. In reaction 3 of Schene 1, the conpo(® of formula X is converted to
the corresponding triazole conpound of fornmula I X by reacting X with
hydrazine in the presence 15 40f /Aacetic acid. The reactign is stirred at a
t enperature between about 40C about 60C, preferabl yNabout 50C, for a
time period between about 30 #i nutes to about 2 hours, referably about 1
hour. In reaction 4 of Sche 1, the conpound of fornula is converted to
the correspondi ng cenpound of fornF%a Il by deprotecting I X with potassium
carbonate in t 2 presence ©Of anol at room@enp@&ature overdi ghtR In

reaction 1 of ctq e conpound of fgfmulg XIV is cgnverted to
t he corresﬁ dlgﬁ h i c und of fornukg N react JANX Y with
hydrazi ne in a pofar Qﬂ@@t@ sol vent, such as t hangl . eggelact iNn is

o]

stirred at roomtenperatur vernight. In reaction 2 of ScheniR®2, the
hydr azi ne conpound of formula XlIl is converted to the I orrespondi ng
1, 2, 4- oxadi azol e conﬂ%ﬁﬂb of formula Il by reacting Xl W t h cyanogen
brom de in the presence of di oxane and water. The reaction is heated to
reflux for a tinme pe%iod bet ween about 30 m nutes to about, 2 hours,

preferably about 1 houyr® In reaction 3 of Schene 2, the hydrazi de conpound
of formula XIll is cogverted to the corresponding conpoyd of formula IV
by reacting XIII with'CDl in the presence of a base, 30 such as
triethylamne, and a polar aprotic solvent, such as tetrahydrofuran. The
reaction is stitred roomtenperatgyire for a tine period between about 10
hours to abouiJi? hotirs, pref

¥ over ni ght. | nOr ead® on 1 of Sshe 3,
the | act one compoundl of 1l is convert?gﬂio t he

3 R’ H \N
OH R OH R®

Vil Ml



correspondi ng conpound of formula XVII by reacting XVIII wth

am noacet al dehyde di nethyl 35 acetal in the presence of dioxane. The
reacti on w@ossioes ed overni ght at a tenperature between aboMB@OWO O about
70C, preferably about 50C. WD 01/57023 PCT/1B01/00107 -22 In reaction 2 of
Schenme 3, the al cohol compound of formula XVII is converted to the
correspondi ng acetate conpound of fornmula-X according to the procedure
descri bed above in reaction 1 of Scheme 1. In reaction 3 of Schenme 3, the
conmpound of formula XVI is converted to the 5 corresponding im dazole
conpound of forrmula XV by reacting XVI with anmoni um acetate in the
presence of aceticompainds ofl foemiied@idy®e prépagdd by metheds destribep e WO B&38dr\ween

about 105C ut 115C, for a tinme period between
Evﬂuch %t?&‘ékofa%%‘%y rgfre?efn% ﬂlﬂL %ntﬁl&g

about 3 hourst prere | y about 4 hours. In reaction 4 of
Scherme 3, the coﬁ’p@éﬁ@"dfmf%‘hmé the/alcehat gerpraupe @f fogmyla &Il is|epnveiiadds fgndi ng

conpound of cc?rﬁHsHbHd&lg\écéﬁféchdﬂ'ldaQnda fbﬂﬁﬁlldDXIQQ,erdbkEtﬁg d@Swithi dvetic ab@wel iR the i of
reaction_4 of Sch X1 de und-o
formul a XXI Pie&EEE R Ar%@athggm{"ﬁ%y"d'@%r &'é"g‘%bﬁad Ay ¢S yd éﬁpéﬁﬁde 1 orsf%'ﬁr a %?O? by
reacti ng XXtempetature betoagpoahvdt C to labodt ovamutesnperaDHiRPRAgrably abdue 078), & @toee of a

base, such ﬁér.oebgwexh Le,&umﬂaart@%uaa pwréare?é?émé&uﬁphmt such 15 as

tetrahydrofuran. The reaction is carried o a tenperature between about
-78C to about 0&‘,‘ reciane £ a8l §ereBBud ‘h‘?B@mF’PB’Fd Qf tf‘?rFPH'apé‘r 1S GONERSRe &h Mbout 1
hour S t 0 abeartesdoridigredmpoypidedf éoranlayX & easictirdy XiowithsN, Nkdimetegiotrapmide? diofethc he e

4, the ¢ ?WW m%e r%EEHéF L] %(Zﬁf %@r&ggéﬁ%ﬁt & 8 hbfand? Oﬂeer%QéiBH' %{J&grr&%l%o“”d

of fornmu nmova car enzyl oxy protecting grou _

t hr ough hydteog?@f?éﬁ oetwgen @boyt 40tthio ﬁ?oéfsé%@e P@I‘efﬁw plagqyit éPﬁ%rﬁOfcﬁaF’bérﬁ’ewﬁ’d a
ltool ar p[ oti S%tﬁtgéd/%hb305Hﬁ@e§cﬁta@b|5@%brstﬁFQ@rab@%ﬁédthhohﬁ carried out at a
enper at ure betwee 0 e a r 00

t enper at ur e, fo\rNia retaic{iOé' Beof 88“35‘& g]ﬁ ‘é‘g‘%lﬂ”i %Brr"P ngTﬁCe E]OJP
preferably atseespontiBaliriazele compoundzf farmpula X by reBcting¥ewith h)tdr@nsmmgmeme

for mul s Xof SeGOBET Hheblich Restn@d of QliRPARE bBeER TRANIE-Olo dilrBi-a, | by

reacting XX a compound for mul , presence of
a base, sucheesdly pRavhyPHrrifAea Rl Paf'%o?%weeé)p?‘?ﬂuf @%’B’W‘éﬁtm aQ%hz &aurs,
met hyl ene cbdefwamboa}hmdueactlon Is carried out at a tenperature between

about -20C to aPO ea t40C4 cﬂrgch%r ain ythgl poundC’of oorrrnula IX' %ecgn%grlte%dt b?g yeen
about "1 hour to dbout 24 h

correspondlng 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 Xl by reacting XIV with hydrazine in a polar
protic solvent, such as methanol. The reaction is stirred at room temperature overnight.
In reaction 2 of Scheme 2, the hy_drazine compound of formula XIil is converted to the
25 corresponding 1,2,4-oxadiazole compouhd of formula Il by reacting Xl with cyanogen
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 formula Xlll is converted to the
corresponding compound of formula IV by reacting XIlI with CDI in the presence of a base,
30 such as triethylamine, and a polar aprotic solvent, such as tetrahydrofuran. The reaction is
stirred at room temperature for a time period between about 10 hours to about 20 hours,
preferably overnight.
In reaction 1 of Scheme 3, the lactone compound of formula XVIll is converted to the
corresponding compound of formula XVII by reacting XVIII with aminoacetaldehyde dimethyl
35 acetal in the presence of dioxane. The reaction is stirred overnight at a temperature between
about 30°C to about 70°C, preferably about 50°C.



preferably about 2 hours. 30 In reaction 1 of Schene 5, the conpound of
formula XXVI is converted to the correspondi ng conpound of fornula XXV
accor di ngvo o1/51e3 pr ocedur e descri bed above in reaction lrof/iiSalerse 1. | n
reaction 2 of Schene 5, the ami de conpound of fornula XXV is converted to .
the thioacetam de conpound of formula XXIV by reacting XXV wth Lawesson's
Reagent, [2,4- 35 -22-

bi s(4- met hoxyphenyl ) -1, 3-di t hi a- 2, 4-di phosphet ane-2, 4-di sulfide], in the
presence of a polar aprotic solvent, such as tetrahydrofuran The reaction
is carried out at a tenperature between WO 01/57023 PCT/IBCL/ 00107 -23
about OC to aboutin ﬁa@&tjonm@‘f.&chabég thd elaghoP&oniRouha of farnulaiVipie comvertéktotbe n

about 1 hour,to @A@@Lﬁceéi’e Snd m&%e;a&t ¥ccﬁm+étto %etb@weaure t:@sct.gﬂﬁaow 3 of

Schene 5, the th| oacet am de conpound of forrmula XXIV'is convert to the
cor r espondi My CEBRPIGHECSME br mul a XXI 11 by first treating XXV with methyl
i odi de, 5 foll owededejiorr Sactt S¢ctgmieh® the npoiptthds of foarhaie AXVA it FcoavenBaita the

et hyl a%COQg %p;mﬁ’ng o a%+'99°'JB ﬁ@éfgé% ag*\P bé‘?ea@tnée)‘éW%ﬁéM@%mE’rﬁta\é& .r?‘bO‘{t

0C to about _ erio et ween out
hour to abothe mﬂsehcmpfsﬁceﬁm&derﬁ'bIrﬁgﬁcmmatst'rn?s aﬁemfspefatwerbem@t-‘t‘ appul 1 @FC S hene

o, the conpoyfd 195-d Qrdiathily %eut h15-g, ?o‘P%VtﬁrFé Sgnoﬁ%em%n B SRR B8t 5

conmpound of forrmula XXII by reacting XXIl wth (a) R8 sul fonyl chloride
when 10 R7 P%’SF@ﬁﬁ@?'Zab?%)“hEVénogen brom de when R7 is cyano; (c) L-N=C=O
when R7 i s an amiteeaxtich 14 bfs Sehelr@ag,i thg @hpopnd of f¢rohhlaaXV ds ybnwehtedrto dige

conpoun BP&BSW é ;%Jﬁﬁa %Qfﬁmug?\)’(\‘?e&cg%m ' tﬁg%&@edurlanders%%&'%ves "pf

Schene 5, the C ormu 'S converted to the correspondi ng
conpound of r¢astiqns ¢f Sgherse dording to the procedure described above in 15
reaction 1 of Schergctibn 1l ¥ Scréad 4,Qie dpoRile S6MEIURd f fotrhi®a KRk Qoreedd foakdTul a

XXX i's ;;;%}{ng%g 'rt[gocqtl)'r%%uné: 8{ tro R? q'egc(?l g&nq"tf?f éo%ngrLtf ﬁ%for%la

reacting suc h drox % esente of
a mxture ofCHMRef thearesenssiche ba?ft et‘qhoass'bﬂ’u}!é'ﬁ'tlumsQI@tﬁ pelar apgotie aﬂwﬁ Shelr an.

The reaqti ons 't&raﬁg! rbfuRe. OFHe r@hctiBn ’is%ﬂ?r“iﬁ'da&dt”ae aQ@ﬁwE@ﬁl‘ﬁr@M&enogﬁobp 78w 20
60C, preferably about 25C, for. a tinme period between about 1 hour to about

24 hours, [BPRIAIGBIEEraANbaROSTEE Y 2 "I”}? ReEAT betyReALgHt 1SeqrEmR aBout gurs,

conpound of pfeteranly abodXhours converted to the correspondi ng conmpound of
formula XXX by rgacli-fgh X6 siehdd 4 b~ RiHpsb BRI kX s CBARAESS 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 temperature, 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 solvent, such as
methylene chloride. 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
corresponding compound of formula XXV according to the procedure described above in
reaction 1 of Scheme 1.
in reaction 2 of Scheme 5, the amide compound of formula XXV is converted to the
thioacetamide compound of formula XXIV by reacting XXV with Lawesson’s Reagent, [2,4-
35  bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulfide], in the presence of a polar
aprotic solvent, such as tetrahydrofuran. The reaction is carried out at a temperature between



in the presence of imdazole and polar protic solvent, such as

di met hyl formam de. The 25 reaction is carried out at a tenperature between
about OCwooabwot 60C, preferably about 25C, for a tine perird/obsrween
about 1 day to 7 days, preferably 1 day. In reaction 3 of Schene 6, the
compound of fornmula XXX is converted to the corresponding conpound of
formula XXI X by reacting XXX wwth a conpou® of the formula OH H2ZN R 30
in the presence of 1-hydroxybenzotriazol e hydrate,

1- (3-di net hyl am nopropyl)-3- ethyl carbodiimde and a polar aprotic solvent,
such as nethylene chloride. The reaction is <carried out at- a tenperature
bet ween abourbol@@°C ® abootA0°Citefeablyfaboat?5yCatooa timg period tmatween dbontel paur itwd

bet ween abg%}’?%&?ﬁ% E%fé@}?é?&‘ébo%ﬁs AQHL S, preferabl y about 25 hours. WO
1

01/57023 P I'n reaction 4 of Schenme 6, the conpound of
fornula XXI X is dFGERD Q! BFemee: "@é’?'?%@ﬁﬁ"f’ﬂ?l%@p%&"&ﬁf@@éﬁ%ﬁ(ﬁmmm?%e
formul a XXVid theycofrespahdimx tathptiund) oXMmXulad Xodil by @rsDeesting MV iwith pedtihyd Ghdiiene

L D

hexachl or oecérsedow atia denmeralure Sptweeh abad D%maboettwm,asefﬁ@blhwbeméﬁ&l Iferra de.

The react i 0fmk peridedetiett aISBv!ﬁ 1 8burdo Elﬁﬂpﬁ Uy, Sreké%b\(ﬁ-ﬁﬂautaﬁ%brsoc to about
40C, preferably

bout  25C, en out 5 hours to
o P e Y ot or Dol LT ERELC o T IS coRughas 40 he
conpound of C6rmsmﬂda!g)¢xm(oung of ommele XW by sedching Xmowm(a)éépafudylmgloodeawbén ne
conmpoungly of &F Qr gadk @), Wiy%od%){ chfn%@é l/vﬁé’n %Ns%yémot ) Ltr\EJdQJﬂﬁ»WérPﬂDé %E'al?rﬁde

hexachl or oet hane, triethyl am ne and pol ar aprot i c solven suc
net hyl ene cAPoF isc?e'ea"fﬁé"%a%rt(i’)o?ﬁ‘ 3oy ‘iﬁ‘!ﬁ’f'?‘? eamAguRd ofithefofmutia & S QuFle WBeR Reen
about OC toisatfoud). 40C, preferably about 25C, for a tine period between
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6 of Schene 6, the conpound riul a I'S converte
cor r espondi ﬁ‘g’reéB?ﬁS‘tS‘Gn‘d’”‘tﬁ’Pu'Tdonn{ﬂ”H“'%’lY' Boreedethyy Preredure wiepsibed abovauiny |
ammoni ums f | wetiche. of Sdemer£action is carried out at a tenperature between

“about 0C to abOH{[ ré}agt%n Proqf&{hgpllayg, the lactone of formula XXXIl is converted to the
corresponding compound of formula XXXI by reacting XXXIl with a base, such as lithium
hydroxide, in the presence of a mixture of water and a polar aprotic soivent, such as
tetrahydrofuran. The reaction is carried out at a temperature between about 0°C to about

20  60°C, preferably about 25°C, for a time period between about 1 hour to about 24 hours,
preferably about 2 hours.

In reaction 2 of Scheme 6, the compound of formula XXXI is converted to the
corresponding compound of formula XXX by reacting XXXI with tert-butyldimethylsilyl chioride
in the presence of imidazole and polar protic solvent, such as dimethylformamide. The

25  reaction is carried out at a temperature .t-)etween about 0°C to about 60°C, preferably about
25°C, for a time period between about 1 day to 7 days, preferably 1 day.

In reaction 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
HzN/\|/
R

30 in the presence of 1-hydroxybenzotriazole hydrate, 1-(3-dimethylaminopropyl)-3-
ethyicarbodiimide 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.



about 25C, for a tinme period between about 1 hour to about 24 hours,
preferably about 2 hours. 20 In reaction 7 of Schene 6, the-conpound of
formul a XX¥bi/f7023 converted to the correspondi ng conpounBcoiBdi@nroal a VI |
according to the procedure described above in reaction 6 of Schene 6. :
Unl ess indicated otherw se, the pressure of each of the above reactions is
not critical. Generally, the reactions w34 be conducted at a pressure of
about one to about three. 25 atnospheres, preferably at anbient pressure
(about one atnosphere). The conpounds of the formula I which are basic in
nature are capable of formng a wde variety of different salts with
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with an al kaline reagent, and subseque‘FQ\ argaet the free base to a
pharmaceutically acceptabl e acid addy#i o} \t. The acid addition salts of
t he base conpounds of this inventio arJa reddily prepared by treating the
base conpound with a WO 01/ 57023 PCT/MRB0 J107 -25 substantially
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al kal i ine-earth neta ts and particul ar I'um and
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phar maceut Ic%ﬁ"e&%naﬁé: gc%p%l%c? Opfgl%%ﬂaselll B? trggting XXVII with tert-butyl ammonium fluoride.
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 XXVIII is converted to the
corresponding compound of formula VIl according to the procedure described above in
reaction 6 of Scheme 6. .

Unless indicated otherwise, the pressure of each of the above reactions is not critical.
Generally, the reactions will be conducted at a pressure 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 often 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 latter back to the free base
compound by treatment with an alkaline reagent, and subsequently convert the free base to a
pharmaceutically acceptable acid addition salt. The acid addition salts of the base

compounds of this invention are readily prepared by treating the base compound with a



this invention are those which formnon-toxic base salts with the herein
descri bed acidic conpounds of fornmula |I. These non-toxic base salts

i ncl ude wWoseswes i ved from such pharnacol ogi cal |y accept pol/@Bouabioans as
sodi um potassium cal cium and magnesium etc. These salts can easily be.
prepared by treating the correspondi ng acidic conmpounds with an 20 aqueous
sol ution containing the desired pharmacol e&fically acceptable cations, and
then evaporating the resulting solution to dryness, preferably under
reduced pressure. Alternatively, they may al so be prepared by m xi ng | ower
al kanolic solutions of the acidic conpounds and the desired al kali netal
al koxi de t ogpbstastially eqivalentamaunbpfdhathasgn trimeral @6 origénic geid moAnLAquUegustsglventy ness
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Alternatively, they may also be prepared by mixing lower alkanolic solutions of the acidic
compounds and the desired alkali metal alkoxide 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 employed in order to ensure compieteness of reaction and maximum
product yields. _

Compounds of the formuia | and their pharmaceutically acceptable salts (hereinafter
also 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 (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

35  associated with inflammation (such as viral inflammation (including influenza and hepatitis)

and Guillian-Barre), chronic bronchitis, xeno-transplantation, transplantation tissue rejection,



eval uated using standard 48 or 96 well Boyden Chanbers with a 5 mcron

pol ycarbonate filter. Al reagents and cells can be prepared in standard
RPM ( Bi ov@ot/stoker Inc.) tissue culture medi um suppl emenpemiruitonior ny/ mi

of bovine serumal bumn. Briefly, MP-1la (Peprotech, Inc., P.O Box 275,
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20 together with various concentrations of the test compound. Compound dilutions can be

prepared using standard serological techniques and are mixed with cells prior to adding to the
chamber.

After a suitable incubation period at 37 degrees centigrade (e.g. 3.5 hours for THP-1
cells, 90 minutes for primary monocytes), the chamber is removed, the cells in the upper

25  chamber aspirated, the upper part of the filter wiped and the number of cells migrating can be
determined according to the following 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 celis can be quantitated
against a standard curve by a color change of the dye fluorocein diacetate.

30 For primary human monocytes, or lymphocytes, the filter can be stained with Dif
Quik® dye (American Scientific Products) and the number of cells migrating 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 compound). 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



manner using one or nore pharmaceutically acceptable carriers. Thus, the
active conpounds of the invention may be fornulated for oral, buccal,

i ntranasavQ opsment eral (eg, intravenous, intranuscul ar OoPCHIBIIWOENIEOUS) OF
rectal adm nistration or in a formsuitable for admnistration by . .
i nhal ation or insufflation. The active conpounds of the invention may al so
10 be fornul ated for sustained delivery. Fz&n® oral admnistration, the
pharmaceutical conpositions may take the formof, for exanple, tablets or
capsul es prepared by conventional neans w th pharmaceutically acceptable
exci pients such as binding agents (e.g., pregelatinized maize starch,’
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preservatives (e.q., methyl or propyl p-hydroxybenzoates or sorbic acid).
25 For buccal administration, the cdfnposition may take the form of tablets or lozenges
formulated in conventional manner.

The active compounds of the invention may be formulated for parenteral
administration by injection, including using conventional catheterization techniques or
infusion. Formulations for injection may be presented in unit dosage form, e.g., in ampules or

30  in multi-dose containers, with an added preservative. The compositions may take such forms
as suspensions, solutions or emuisions in oily or aqueous vehicles, and may contain
formulating agents such as suspending, stabilizing and/or dispersing agents. Alternatively,
the active ingredient may be in powder form for reconstitution with a suitable vehicle, e.q.,
sterile pyrogen-free water, before use.

35 The active compounds of the invention may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g., containing conventional suppository bases

such as cocoa butter or other glycerides.



-28 For intranasal adm nistration or adm nistration by inhalation, the
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The active agents can be formulated for sustained delivery according to methods well
known to those of ordinary skill in the art. 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 immunosuppressant agents such as cyclosporin
A and FK-506, with steroid sparing agents such” as Cellcept®, or with classical anti-
inflammatory agents (e.g. cyclooxygenase/lipoxegenase inhibitors) such as tenidap, aspirin,
acetaminophen, naproxen and piroxicam.

30 The following Examples illustrate the preparation of the compounds of the present
invention. Melting points are uncorrected. NMR data are reported in parts per million (8) and
are referenced to the deuterium lock signal from the sample solvent (deuteriochloroform
unless 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 silica gel 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),
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carbonyl ) - am no] - et hyl } - 2- oxo- tetrahyd -3 yI) 1, 1- di met hyl - pr opyl
ester (212 ng, NR gr , fl prbenzyh i ¢dfoxy-4-(1H-imidazol-

am noaceg al al dehyde di mret hyl acetyjls. rﬁ@thﬁYo'i:qm:am%e44 15 MV and stirred for
14 days. The reaction was concentrated to provide the crude product which
was purified by silica get chromatography to yield the title conpound (197
ng, 91 %. Acet Te acgofbtion of trifluoro-acetic acid 3-(5-{2-(3-fluoro-phenyl)-1-[(quinoxaline-2-
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was stirred for 3 hours then diluted with nethylene chloride and washed
with 1 M hygseetic béid8i(Z:2-airiethoxyFBtyicarispminiyh-1H2yBAuonmshethyl)-ed g@inealireadi um 25

sul f at e, flj:atrggl_ BlyGelde title conpound as a white
foam (198
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3- (1 H i m ulazebenyly2,)-dbydrety B mel@picyl}-adsle@192T0g,@.398| nthdi PR pidirkqebintL)aci d

3- (2, 2- di ey noxye &Lk SRAMRATPY N Biiad) (18 d. YBEL rh Wik hacetic anhydride (0.093

mL, 0.984 mmol). The resulting solution was stirred for 3 hours then diluted with methylene

chloride and washed with 1 M hydrochlioric acid. The organic layer was dried over sodium

25 sulfate, filtered and concentrated to give the title compound as a white foam (198 mg, 96%).

Acetic acid 1-{2-(3-fluoro-phenyl}-1-[(quinoxaline-2-carbonyl)}-aminol-ethy!}-6-hydroxy-3-(1H-

imidazol-2-yl)-6-methyl-heptyl ester

To a solution of acetic acid 3-(2,2-dimethoxy-ethylcarbamoyl)-1-{2-(3-fluoro-phenyl)-
30 1-[(quinoxaline-2-carbonyl}-amino]-ethyl}-6-hydroxy-6-methyl-heptyl ester (150 mg, 0.245
mmotl) in acetic acid (2 mL) was added ammonium acetate (1.5 g 19.5 mmol). The resulting
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 aqueous sodium bicarbonate.
The organic layer was dried over sodium sulfate, filtered and concentrated. Chromatography

35 onsilica gel gave the title compound (22.5 mg, 17%).
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The titie compounds for examples 2-15 were prepared by a method analogous to that

described in Example 1.
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EXAMPLE 16
Quinoxaline-2-carboxylic acid [1-benzyl-7-fluoro-2-hydroxy-7-methyi-4-(4H-
[1.2.41triazol-3-yi)-octyl]-amide

Acetic acid 3-carbamoyl-6-fluoro-6-methyi-1-{2-phenyl-1-[(quinoxaline-2-carbonyl}-amino}-

ethyl}-heptyl 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 added
10 dimethylaminopyridine (DMAP) (65 mg, 0.533 mmol) and acetic anhydride (0.400 mL, 4.23



To a solution of quinoxaline-2-carboxylic acid

(1- benzyl - 4- car banoyl - 7-f | uor o- 2- hydroxy-7-net hyl -octyl )-am de (1.01 g,
2.14 mowobnspysidine (4 nL) was added 10 di met hyl am nopgT/igliiree1of DVAP)
(65 nmg, 0.533 nmmol) and acetic anhydride (0.400 nL, 4.23 WD 01/57023

PCT/ 1 BOL/ 00107 -33 nmmol). The resulting solution was stirred for 2 hours,
then diluted with nethylene chloride and ashed with 1 M hydrochloric
acid. The organic layer was dried over sodiumsulfate, filtered and
concentrated to give the title conmpound as a white foam (1.16 g, >100%. 5
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CIACR foam (580 mg, >100%).

Quinoxaline-2-carboxylic acid [1 benzyl 7-fluoro-2-hydroxy-7-methyl-4-(4H-[1,2 4]triazol-3-yl)-
25 octyll-amld

To a solution of acetic acid 6-fluoro-6-methyl-1-{2-phenyl-1-[(quinoxaline-2-carbonyl)-
amino]-ethyl}-3-(4H-[1,2 4]triazol-3-yl)-heptyl ester (575 mg, 1.08 mmol) in methanol (10 mL)
was added potassium carbonate (276 mg, 2.00 mmot), stirred for 5 hours, and concentrated.

The crude product was dissolved in ethyl acetate and water. The organic 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 title compounds for examples 17-18 were prepared by a method analogous to
that described in Example 16.



The title conpounds for exanples 17-18 were prepared by a nmethod anal ogous

to that described in Exanple 16. R2 RN I-Y~ R4 OH R3 WO 01/57023
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(1- benzyl -4- (4, 5-di hvdr o- 1H i m dazol - 2-yl ) -7-fl uoro- 2-

hydr oxy- 7- met hyl -octvl | -am de To a solution of ethytenediam ne (0.040 ni_, .

0.598 mmol ) in toluene (2 mM-) at -10C 10 was added tri nethyl al um num (2.0
Min hexanes, 0.300 nL, 0.600 nmol) and stirred for 15 mnutes. A solution

of qui noxa 'ngl_"arbo“"dc acto—{4 '2244\3 Huorps3—rethy—byty =
tetrahydro-rf:uran- -vll-)f-ohenvl-ethv }-am de (2'5 mg. 0.556|mml) in
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EXAMPLE 19
Quinoxaline-2-carboxylic acid [1-benzyl-4-(4,5-dihydro-1H-imidazol-2-yl)-7-fluoro-2-
5 - hydroxy-7-methyl-octyl]-amide

Quinoxaline-2-carboxylic _acid _[1-benzyl-4-(4,5-dihydro-1H-imidazol-2-yl)-7-fluoro-2-

hydroxy-7-methyl-octyl]l-amide

To a solution of ethylenediamine (0.040 mL, 0.598 mmol) in toluene (2 mL) at -10°C
10  was added trimethylaluminum (2.0 M in hexanes, 0.300 mL, 0.600 mmol) and stirred for 15
- minutes. A solution of quinoxaline-2-carboxylic acid {1-[4-(3-fluoro-3-methyl-butyl)-5-oxo-
tetrahydro-furan-2-yl]-2-phenyl-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 hours.
The reaction was cooled to ambient temperature and quenched carefully with water (1 mL).
15  The solution was diluted with methylene chloride and methanol and then filtered, washing the
filtrate with methanol. The organics were concentrated and the crude product was purified by

chromatography on silica gel to give the title compound (74 mg, 17%).
The title compounds for examples 20-21 were prepared by a method analogous to

that described in Example 19.

20



that described in Exanple 19. R2. RN R4 20 OH R3 WD 01/57023
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14- (5-am no-f1, 3, 41loxadi azol - 2-vi ) - 1- benzvl - 7-f | uor o- 2- hydr oxy- 7- net hyl
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(1- benzvl -7-fl uoro-4-hydrazi nocar bonyl - 2- hyd¥oxy 7 met hyl - octyl)-am de To
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{1-[4-(3-fluoro-3-nethyl-butyl)-5-0xo0-.

tetrahydro-furan-2-yl]-2-phenyl -ethyl}-am de (220 ng, 0.489 mmol) in
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EXAMPLE 22

Quinoxaline-2-carboxylic acid [4-(5-amino-[1,3,4]oxadiazol-2-yl}-1-benzyl-7-fluoro-2-

hydroxy-7-methyl-octyl]-amide

Quinoxaline-2-carboxylic acid ( 1-benzyl-?-ﬂuoro-4-hvdrazinocarbonyl-2-hydroxy-‘7—methvl-

octyl)-amide

To é solution of guinoxaline-2-carboxylic acid {1-[4-(3-fluoro-3-methyl-butyl)-5-oxo-

tetrahydro-furan-2-yl]-2-phenyl-ethyl}-amide (220 mg, 0.483 mmol) in methanol (5 mL) was
10  added excess hydrazine (0.500 mL) and stirred for 18 hours. The reaction was concentrated

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

1.3,4]Joxadiazol-2-vl)-1-benzyl-7-fluoro-2-hydroxy-

Quinoxaline-2-carboxylic acid [4-(5-amino-

7-methyl-octyll-amide

15 To a solution of quinoxaline-2-carboxylic acid (1-benzyl-7-fluoro-4-hydrazinocarbonyl-
2-hydroxy-7-methyl-octyl)-amide (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, 0.310 mmol). The reaction was heated to reflux for 1 hour then cooled to ambient
termperature. The dioxane/water was removed by adding benzene (5 mL) and concentrating
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 organics were
dried over sodium sulfate and concentrated. Recrystallization of the crude product using a
mixture of ethyl acetate, hexanes and methanol gave the title compound (64 mg, 55%).
The title compounds for examples 23-33 were prepared by a method analogous to
25 that described in Example 22.



m.) was added cyanogen brom de (31 ng, 0.296 mmol) and potassium

hydr ogencarbonate (31 ng, 0.310 mmol). The reaction was heated to refl ux
for 1 howovohem2zool ed to anbient ternperature. The di oxpOEiBELIET07WAS
renoved by addi ng benzene (5 nL) and concentrating 20 (2x).. The remaining .
solid was dissolved in ethyl acetate and water. The | ayers were separated
and the aqueous | ayer extracted with ethyl-3&gcetate. The conbi ned organics
were dried over sodiumsulfate and concentrated. Recrystallization of .the
crude product using a mxture of ethyl acetate, hexanes and net hanol gave
the title conmpound (64 ng, 55% . The title conpounds for exanples 23-33
were prepared by a nmethod anal ogous to g& that described in Exanple 22. WO

01/57023 PCT/ 1B01/ 00107 -36 R2 RAN R4 |)--~ OH R3, EXAVALE RRR R 23 F
NN / N\ S I\ F/ o\ oH 24R%E F o2 RV F/ O oH 25\ \ |
NN FO OH26 NN N :
OH R®
EXAMPLE R’ R* R*
23 . 0

N

AP

A/

/

N\

mn
Z

A/

26 o

-
Z

27 o

A/

> oo o |
&
:

2
e
>0
-

L




F/ NFF 29 0 NN F

0~ 32pPOT/abd1/0bko

O F WO 01/57023

5SS~

| F/ ~
-37 EXA

O N 12 MOBD570B8 N F |

F~N/ ~O\
PCT/ 1B01/ 00107

-37-

R4

N—-N

NEN

N
[/ \
O)\N-l2

R3

RZ

R"

APb!

EXAMPLE
28

29

30

31

32

33




NI VIl ~\\ 330"DNN N 1~/~ WO 01/57023 PCT/ | BOLl/ 00107 -38 EXAMPLE
34 Qui noxal i ne-2-carboxylic acid

f 1- benzviw@ef/fwes o- 2- hvdr oxv- 7- et hyl - 4- (5- oxo- 4, 5- PCT/IB01/00107

di hydro-[ 1, 3, 4] oxadi azol -2-yl)-octyl]-am de 5 Quinoxaline-2-carboxylic
acid [1-benzyl -7-fluoro-2-hydroxy-7-nethyl - 4-(5-0xo0-4, 5-di hydro-

[1, 3, 4] oxadi azol -2-yl )-octyl]-am de To a segution of

gui noxal i ne- 2- carboxylic acid (1-benzyl-7-fluoro-4-hydrazi nocarbonyl -

2- hydroxy-7-nmet hyl -octyl)-am de (62 ng, 0.129 mmol) in tetrahydrofuran (2
m-) was added triethylamne (0.018, 0.129 mmol) at 0C was added

car bonyl di i m dazol e (23 ng, 0.142 10 rnEXQMPEEnm reaction was allowed to
warmto anbi ery,idSaRe- :

di luting wth7erny ' I was
washed wth saturated aqu SRS HP AR ATE 3 e -fated aqueous sodi um
bi carbonate, and saturated aqueous sodlunlchlorlde The organic | ayer was

dried over ROBESIUINSHbLAL ©acif 1] baLAC AND-£RAESH1. AL CHLONBLAGEADNY o

silica gel ga ATy, B2 - pOU

for exanple~1fi'fﬁ“:; :'vLJeé e by a nmet hod anal ogous to that descrlbed
i n Exanpl e 34. Rio Rutih of QuinBaiifeXAvEbbxyitl adiP(1KnK1-4-idéro A-Hydizinbt addny!
11--"~- 0 é-h?drog:y-m?égylgocw-l)-lglﬂlﬁde @ngN 09'5'9 mmol) in tetrahydrofuran (2 mL) was added

‘triethylamine (0.018, 0.129 mmol) at 0°C was added carbonyldiimidazole (23 mg, 0.142
10 mmol). The reaction was allowed to warm to ambient temperature and stirred a total of 20
hours before diluting with ethyl acetate (10 mL) and hexane (2 mL). The mixture was washed
with saturated aqueous ammonium chloride, saturated aqueous sodium bicarbonate, and
saturated aqueous sodium chloride. The organic layer was dried over magnesium sulfate,
filtered and concentrated. Chromatography on silica gel gave the title compound (54 mg,

15 82%).
The title compounds for examples 35-36 were prepared by a method analogous to

that described in Example 34.

R
R! R*
OH R®
EXAMPLE R’ R* R® R*
35 0 F N—NH
o oo
N
OH
36 0 N—NH
0 oo
N
OH

20



20 WD 01/57023 PCT/ 1 BO1/ 00107 -39 EXAMPLE 37 Qui noxal i ne-2-carboxylic acid
11- benzvl - 4- (4, 5- di hydr o- oxazol -2-yl)-7-fl uor o- 2- hydr oxy-

7- met hyl e ovkioeam de 5 PCT/IB01/00107

2- (3- Fl uor o- 3- net hyl - but yl ) - 4- hvdr oxv- 6- phenyl - 5- [ (qui noxal i ne- 2- car bonyl ).-
am nol - hexanoic acid To a solution of quinoxaline-2-carboxylic acid
{1-[4-(3-fluoro-3-nethyl -butyl)-5-o0xo- -39-

t etrahydro-furan-2-yl]-2-phenyl-ethyl}-amde (4 g, 8.90 mmol) in
tetrahydrofuran was added |I|ithiumhydroxide (1 Min water, 28 m-) and
stirred for 2 hours. The reaction was then 10 concentr at ed, ~and
concentrated from benzene (2x) to glve Euﬂﬁ e conpound (4 2 g, 1009 .

4- (tert-But YRl Rvdrggny! - 5-[
(qui noxal i ne- y i ution o
2- (3-fl uor o- 3- et hyl - butyl) 4- hydl@%ﬁ”@QQWBﬁ#LJS [(qU|noxaI|ne 2- 15
carbonyl ) - am no] - hexanoi ¢ aC|d (1.63 g, 3.49 nmol) in dinethylformam de (10

i él)ge%?\Q'ich en

; 0, ] O
gquenched mnﬁﬂ_nethanol and stlrred another 0. 5 hours. The solution was

diluted with et heo aaguhtmtderqu.n$mn@n@aﬁb@nd ayer{w{ua@ ﬂﬁ@@llg@fleﬂwltbgtysatdxbat ed
1l tere

aqueous sod chI rle g eS|

concentrat eff )? tf?r %ﬁ@fﬁphe"ﬁf? AT mrg% mmé)\}e'n f%rgh’fdr?ﬂl"%n was 5 ct’Jer‘ljd (784
ng, 39%. thhqqulwdrqxgegd O¥Arit wsaieri 28 mﬁ) @nd stlrred for 2 hours. The reaction was then

[ 1-benzyp- 2t6dc€ﬁt?até@iuar}d coflédrahiaY fromiberidMb @g?«b g%eftﬁémlefamﬂp&%u @y grosyy.eth

vl carbamoyl ) - 7-nmet hyl -oct vl | -anmide To a sol ution of

4-(tert-butyl - dlnethyl S|Ianyloxy) 2 (3 fluoro 3- nethyl butyl) 6- phenyl - 25
5- [ (qui noxaHi(ted dimp Fon : gtoyl-botyi) 00X fe-2

met hyl ene cggg&hg%mwkghg%n&cg@§ added ethanolanlne (0 080 m., 1.33 mmol),
1- hydroxybenzotrlazole ng h%

1- (3-di met hyl ani h®p? oifw '))“ 3°f ﬁ%ﬂ\%? Bé’bﬁ"?y Y -hursvirRierdEl@vg alee-2-. 5o
mol ) andl t caredryylaainopkkexaéfoi@4cid ﬁLﬁa gl 3.49 mmui)lin diméthgifaresmide i( tognigotastadded was
stirred fortti{é(JJym.memp@ yF EHAadlial ot 08 othrhd &hh%l?aé’&eezza;& AWInHBE RRE ralchdh vt er

then satura Geous |um : e organic layer was dried
over sodi um""§§1|’5f"é?t"efor f"lqab’%r”&ﬂ q%ﬁﬁi‘eédﬁ@e’ﬁ?‘f’%&%d”d sﬁﬂ‘ﬁ“’oﬂ%{-‘t"?ﬁjroa%fi?”rﬁnﬂﬁ lica
gel gave t heolmtlohlv&scmlmédwﬂtﬂ ¢tk Janapwat&? The org@dlcrlﬂyeaIWaseNa%hecaWhlﬁ))sy&JtaﬁbdaCI d

[1- benzyl &;f%ﬁt slahlimﬁl 'cmb tr%led Sb\{ f%%}%&hm s&lét Héel%\éd%ﬂa concentrated.
2

oxazol - uor o- 7- | - oct
Chromatography on suhca gel gave the title compound (784 mg, 39%).

Quinoxaline-2-carboxylic acid [1-benzyl-2-(tert-butyl-dimethyl-silanyloxy)-7-fluoro-4-(2-

hydroxy-ethylcarbamoyl)-7-methyl-octyl]-amide

To a solution of 4-(tert-butyl-dimethyi-silanyloxy)-2-(3-fluoro-3-methyl-butyl)-6-phenyl-

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

1.59 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (288 mg, 1.50
mmol) and triethylamine (0.247 mL, 1.77 mmol). The resulting solution was stirred for 17
hours then diluted with ethy! acetate and washed with water then saturated aqueous sodium

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

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

Quinoxaline-2-carboxylic acid [1-benzyl-2-(tert-butyl-dimethyl-silanyloxy)-4-(4,5-dihydro-

oxazol-2-yl)-7-fluoro-7-methyl-octyl]l-amide

35 To a solution of quinoxaline-2-carboxylic acid [1-benzyl-2-(tert-butyl-dimethyi-
silanyloxy)-7-fluoro-4-(2-hydroxy-ethylcarbamoyl)-7-methyl-octyl}-amide (100 mg, 0.160
mmol) in methylene chloride (1.5 mL) was added triphenylphosphine (63 mg, 0.240 mmol),



35 To a solution of quinoxaline-2-carboxylic acid

[ 1- benzyl - 2- (tert-butyl-dinet hyl -

si | anyl o e¥sfokzior o- 4- ( 2- hydr oxy- et hyl car banoyl ) - 7- met hypeDarotloproam de
(100 mg, 0.160 nmol) in nethylene chloride (1.5 m-) was added

tri phenyl phosphine (63 ng, 0.240 mmol), WO 01/57023 PCT/ 1B01/ 00107 -40
hexachl or oet hane (57 ng, 0.240 mmol), and #04 ethylamne (0.045 nL, 0.320
mol ). The reaction was stirred for 2 hours than chromat ographed directly
on silica gel to give the title compound (72.5 ng, 75%. 5

Qui noxal i ne- 2-carboxylic acid :

(1- benzyl - 4-hehachiotbiethigoe (570m@z 0124@-mphal); And Itriethrytaniine Y0ASXWL,70.320 mmol). The

met hyl - octyl ] - am i f L Wel-H Vel j ;

(1- benzy! - 2_r%atcgréq \?gsu %_tf?rle_g é@%ﬁd};ﬁ){?\aﬁ chidhafdgrsphdd Grelny e BaYdel © A e titte

si | anyl oxy) -Cﬂm("ly,“gféﬁ-%’y”afr7c§f/ﬁxazol -2-yl)-7-fluoro-7-nmethyl -octyl]-am de (41
nmg, 0.068 mmol) in tetrahydrofuran (0.70 m-) was added

tris(dinmgthylam | (L) e ;
ol ) . 'rIT'Ee )&’ Ql-%IbB& |,Qg£, !'h' 0 OU s e anol and
concent r at ednethedvieareige aphy on silica gel gave the title conpound (27.8
ng, 84% . The ti tioe aCQRBNEIMNGS §ifiioxanhaPafioxyid- 48id WRIksenkyl @RRA@UtyPyimathet hod

gnal %Olés ggnlad[yg%tefq%%p iI';ygl'e&%xgz?ot%g-g%lu%o%?mﬁﬁ%—ﬂd@]-%[n5%5‘44\1 m:glj5 0.8& rﬁ%o %%ANPLE

tetrahydrofuran (0.70 mL) was added tris(dimethylamino)sulfur (trimethylsilyl)difluoride (56

10 mg, 0.203 mmol). The reaction was stirred for 1 hour then quenched with methanol and
concentrated. Chromatography on silica gel gave the title compound (27.8 mg, 84%).
The title compounds for examples 38-49 were prepared by a method analogous to

that described in Example 37.

R
R’ R*
5 OH R’
EXAMPLE R R? R’ R*
38 Q F
= O
N )54\3
; | N
OH
39 0 F
: @
F N
N
F %N
OH
40 9
= @)
N >g4\_>
F AN \
OH
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WO 01/57023 PCT/1B01/ 00107 -42 EXAMPLERR R R 47 O NQ NT"\N 48 0 F
O aN4:6 N 49 0\ NI \ Q N/ N EXAMPLE 50 Qui noxal i ne-2-carboxylic acid
(1- benzviw@et/b70e0r 0- 2- hydr oxy- 7- met hyl - 4- oxazol - 2-yl - oct pcyARITIOd®7 5

Qui noxal i ne- 2-carboxylic acid '
f1-benzvl - 2- (tert-butyl -di methyl -sil anyl oxy) - 7-fl uoro-7- net hyl -

(2- oxo- et-hyl car banoyl )-octvl | -ami de To a s4#-uti on of

qui noxal i ne-2-car boxylic acid [1-benzyl-2-(tert-butyl-dinmethyl-

si | anyl oxy) - 7-f | uor o- 4- ( 2- hydr oxy- et hyl car banoyl ) - 7- net hyl - oct yl ] - am de

(250 nmg, 0.400 10 mml) in nethyl ene chloride was added
1,1,1-tri a¢ekampLe, 1- dlhydro-l,z-benk?odoxol 3(:H§ one [Dess-mmftln
[eYa¥al (A

WaS—S+++-etl

perlodlnanc%7(340 iicp

and then diluted with gther qp of saturated

aqueous sodi um thIOSU|ff | ayers were rated
and the aquieous | ayer gxtra6 W DI organi ¢s
were washed with a 1:1 |m xture of s m N

t hi osul f at ¢: sodi um bi cgrbonate, wat chl oride. The

organic IafeL-mas—Lhen- and
concent r at ¢88 Chronatocraphy onj si onpo (233
ng, 949%. (gu noxal i ne- 3-
f 1- benzvl - 2-(tert-butylj- | -s vl -IQO
oxazol-2-v|-octv||-anic ﬁ solut 2-carboxylic acid
[1-benzy|-2-(tert-buty|-d|nethyl
si | anyl oxy])-7-fl uoro-7-net hyl -4-(2- ]-am de (230
ng, 0.369 mmol) in
49 0
[::I:%j/%ﬁ 0
N ;ﬁA\_)
N
EXAMPLE 50
Quinoxaline-2-carboxylic acid ﬂ-benzyl-7-ﬂuoro-2-hy_droxv-7-methvl-4-oxazo|-2-yl-
octyl)-amide
5

Quinoxaline-2-carboxylic acid [1-benzyl-2-(tert-butyl-dimethyi-silanyloxy)-7-fluoro-7-methyl-4-

(2-oxo-ethylcarbamoyl)-octyl]-amide

To a solution of quinoxaline-2-carboxylic acid [1-benzyl-2-(tert-butyl-dimethyl-
(250 mg, 0.400

mmol) in methylene chloride was added 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-

silanyloxy)-7-fluoro-4-(2-hydroxy-ethylcarbamoyl)-7-methyl-octyl]-amide
10
one [Dess-Martin periodinane] (340 mg, 0.800 mmol). The reaction was stirred for 2 hours
and then diluted with ether and quenched with a 1:1 mixture of saturated aqueous sodium
thiosulfate:sodium bicarbonate. The layers were separated and the aqueous layer extracted
with ethyl acetate. The combined organics were washed with a 1:1 mixture of saturated
15  aqueous sodium thiosulfate:sodium bicarbonate, 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-silanyloxy)-7-fluoro-7-methyl-4-

20 oxazol-2-yl-octyl]l-amide

To a solution of quinoxaline-2-carb6xylic acid [1-benzyi-2-(tert-butyl-dimethyi-
silanyloxy)-7-fluoro-7-methyl-4-(2-oxo-ethylcarbamoy!)-octyl]-amide (230 mg, 0.369 mmol) in



WO 01/57023 PCT/ 1B01/ 00107 -43 nethylene chloride (3.5 nL) was added

tri phenyl phosphi ne (145 ng, 0.554 mmol), hexachl oroethane (131 ng, 0.554

nmol ) andvopi/gtoky| am ne (0.103 ni, 0.739 mol ). The reacpCcBOMASIStirred

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

title conpound (137 ng, 62% . 5 Qui noxaline-2-carboxylic acid (1-ben

zyl - 7-fl uoro- 2- hydr oxy- 7- met hyl - 4- oxazol - 243d-octyl )- am de To a sol ution

of qui noxal i ne-2-carboxylic acid [1-benzyl-2-(tert-butyl-dinmethyl -

si | anyl oxy) - 7-fl uor o- 7- met hyl - 4- oxazol - 2-yl -octyl]-am de (133 ng, 0.220

mmol) in 10 tetrahydrofuran (2 nL) was added tris(di nethylam no)sul fur

(trimethyl simefiy)ete f thimide d@.5( b80 wap, a0d6H Ariptmemliphosphire K Ei&c mgorD.88ds mendl) r ed

for 1 hour | ; : gfrRPhy on
fhlafazhﬂﬁ@msmffmw &é}p . g,a@gi% aﬁadneé@mo _ﬁél‘_&dﬁ)tsferqt. PP RRTHITRY

silica gel gave the title compoun n?, e title conpounds for
exanpl es 51TeEtigneyvas Hired fard8 hByrsdharetoneritraied) GlyBmatosEPhy: dhtilica ek eavedie i n
Exanpl e 50. tifRcontpuf(134mg@3433 EXAMVLE RR R R 51 OFOH 52 FO F(? N
F\ N Gl 53 0~~1 N FOHW 01/ 57023 PCT/ 1B01/ 00107

Quinoxaline-2-carboxylic _acid __ (1-benzyl-7-fluoro-2-hydroxy-7-methyl-4-oxazol-2-yi-octyl)-

amide
To a solution of quinoxaline-2-carboxylic acid [1-benzyl-2-(tert-butyl-dimethyi-
silanyloxy)-7-fluoro-7-methyl-4-oxazol-2-yl-octyl]-amide (133 mg, 0.220 mmol) in
10  tetrahydrofuran (2 mL) was added tris(dimethylamino)sulfur (trimethylsilyl)difluoride (180 mg,
0.660 mmol). The reaction was stirred for 1 hour then quenched with methanol and
concentrated. Chromatography on silica gel gave the titte compound (73 mg, 68%).
The title compounds for examples 51-61 were prepared by a method analogous to

that described in Example 50.

R
R! R*
~ N )ﬁ/ﬁ/
.5 OH R’
EXAMPLE R' R* R’ R*
51 0 F
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N EXAMPLE 62 Qui noxal i ne-2-carboxylic acid

(4- benzenesul fonvl - 1- benzvl - 2- hvdr oxv-7-net hyl -octyl )- amde 5
(4- Benzemwegui/fory| - 1- benzvl - 2- hvdr oxv- 7- net hyl - oct yl ) - car banvignimeiod benzvl
ester To a solution of 3.0 equival ents of _
(4-nmet hyl - pent ane-| - sul fonyl ) -benzene (previously prepared by Gaoni, J.
Org. Chem 1982, 47, 2564) in tetrahydrofussn cooled to -78C is added 3.0
equi val ents of n-butyl lithiumand stirred for 30 min. One equival ent of
(1-oxiranyl 10 2-phenyl -ethyl)-carbam c acid benzyl ester (previously
prepared by Kaldor, et al. J. Med. Chem, 1997, p. 3979) in THE is then
added dropWexemend the frRaction stifrReéd for 1.5 [IR° The reacfRbn Is then
guenched mn%ﬁ sat-tr-at-ed-agueous—§gotum-biegrbongte—ana—warfed—to—anbient

tenperature.” After standard gguelpyus|work-up and |extyaction, [followed by

concentratiion and silicja f ography\the |tit conpound i t ai ned.
15 2- Am i ng- 5- benzenesul ~opx - et hyl - yl|- - 3-ol [Toyalsol\Wtion
of (4-benzenesu|fony|-I-benzﬁT-Z-hyjroxy hyl | ) - carparkc QcCid

benzyl ester in ethanol|is added 10| npo}t al'l agi um-tiydr oxi de on carbon.
The m xture is then shaken on a Pafr—g under 50 psi of| hydrogen fon
approximately 18 h. The| catalyst 2D is filtered off and the| solution
concentrat ¢g1to gi ve tge titlre conp ) ||n--z-carbo%y||c aci d

(4-benzenesul fonvl -1 - benzyl -RR- r ) - am de solutlon
of one equi/val ent of 2-a@i:g;§‘b nz | - 1- phie

nonan- 3-ol {i n et hyl ene Nde is ents ea /B;Lg

2- qui noxal iinecar boxylic| 25 acid, N N

O benzotriazol-1-yl-N,N, N ,N -teterpne hyluronlL 'exafluorophosphate The
reacti on mxture TS Stirred—at anbrent tenperature for 18— After WO

01/57023 PCT/ 1B01/ 00107 -46 standard agyeous wor k- up and extraction,
foll owed by concentration and silica g t ography the title conpound

i s obt ai ned. Quihexdlint{2eca It jaedich (4Ftephzenes 1 enzl-2anydroyy-Fpoetbyl -
met hod anal ogous to that described in gxgmle 62. R2. R\ N R4
5

(4-Benzenesulfonyl-1-benzyl-2-hydroxy-7-methyl-octyl)-carbamic acid benzyl ester

To a solution of 3.0 equivalents of (4-methyl-pentane-1-sulfonyi)-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
ambient temperature. After standard aqueous work-up and extraction, followed by
concentration and silica gel chromatogra%;hy the title compound is obtained.

15

2-Amino-5-benzenesulfonyl-8-methyl-1-phenyl-nonan-3-ol

To a solution of (4-benzenesulfonyl-1-benzyl-2-hydroxy-7-methyl-octyl)-carbamic acid
benzyl ester in ethanol is added 10 mole% palladium hydroxide on carbon. The mixture is
then shaken on a Parr shaker under 50 psi of hydrogen for approximately 18 h. The catalyst

20 s filtered off and the solution concentrated to give the titte compound.

Quinoxaline-2-carboxylic acid (4-benzenesulifonyl-1-benzyl-2-hydrox

To a solution of one equivalent of 2-amino-5-benzenesulfonyl-8-methyl-1-phenyi-

nonan-3-ol in methylene chioride is added 1.05 equivalents each of 2-quinoxalinecarboxylic

25 acid, N-methyl morpholine, and O-benzotriazol-1-yl-N,N,N’,N'-teteramethyluronium
hexaftuorophosphate. The reaction mixture is stirred at ambient temperature for 18 h. After



5 OHR3 EXAWWLE RRRR4 630 F\\S NOH 64 FO~~-OFN~FI~O4d 65

00O FOH 66 0O F OHW 01/57023 PCT/1B01/00107 -47 EXAMPLE R R R R
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standard -aqueous work-up and extraction, followed by concentration and silica gel
chromatography the title compound is obtained.

The title compounds for examples 63-72 are prepared by a method analogous to that
described in Example 62.

R
R! R*
5 OH R’
EXAMPLE R’ R* R’ R*
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EXAMPLE 73 Qui noxal i ne-2-carboxylic acid

(1- benzviwG@et/b0e3 0- 2- hvdr oxv- 7- net hyl - 4-t hi ocar banoyl - ocpg@t/BEamde 5
Acetic acid ,
6-f | uor o- 6- net hyl - 142- phenyl - 1- f ( Qui noxal i ne- 2- car bonyl ) - am no) - et hyl } - 3-
t hi ocar banoyl - heptyl ester To a solution 6#7-1. 0 equi val ent of acetic acid
3- car banoyl - 6-f | uor o- 6- net hyl -1 -{2-

phenyl - 1- [ (qui noxal i ne- 2- car bonyl ) - am no] -et hyl } - heptyl ester in
tetrahydrofuran cooled to OC is added 0.5 equival ents of Lawesson's

r eagent drOﬁWAMGLEThe yeRIom/suspenprn IS allomeﬁ 10 to marm#to room

terrperatur' Ae—st+r+ed—for abo'ug SHh—Fhe—reacttonr—mxturet ITJDL,CIILIQ ed
to dryness, ?hen purififed by siljica}l gel ch hy to giveoghe title
conmpound. C_Ulnoxallne-zl ykFrclacid - >%ﬂ

(1- benzvl - 7-fl uor o- 2- hdrQxw, 2 net hyl - octyl)l am Tp a

solution of 1.0 equivallentls 5* acet|c aci | gor o- -nethyl-l-{2 nyl 11 -
[ (qui noxal i ne- 2- car bonyl ) - am no] - et hyl heptlyl ester in
met hanol i$ added 2.0 |equival ents pf tata55|un1carb6hate stirred for

approximately 5 hours, |and concentrgted. The criude product is di ssol ved|in
ethyl acetagg and water[. The organif Tayerpgs then washed wft sg&uratej
aqueous sodi um chl ori ddg, i filtered ah

concentrat ¢d. 20 Chronat y on x'gel . |gi the tift o-nound
The title ¢onmpounds for] fex inpl'es T4} pared Qy a netjh oou

o7

to that dé¢scribed in Exanple 73. R2 VPLE Fl R
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R 74 0F\ NS N _ >~NH OH WO 01/57023 PCT/1B01/ 00107 -49 EXAMPLE R1
RRR 750S >~NHOH 76 O F S NaN NH2 F EXAWPLE 77

Qui noxal iweefsmwas boxylic acid PCT/IB01/00107

(1- benzyl - 4- car bam m doyl - 7-f | uor o- 2- hydr oxy-7-net hyl - octyl)-amde 5
Acetic acid-

3- car baimi m doyl - 6-f | uor o- 6- net hyl - 1- f 2- phefA§d - 1- | (Qui noxal i ne- 2- car bonyl ) - -
am nol -ethyl }-heptyl ester To a solution of acetic acid

6-f | uor o- 6- net hyl - 1- { 2- phenyl - 1- [ (qui noxal i ne- 2- car bonyl ) - am no] -

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

i odi de. The reaction is 10 then refl uE2AMRLE Zoproxi mately 2 h, then

cool ed and wmﬁemihaizecdm&g& &w@eoerf\&@ebumori,&.&awo-rupethmmmwa% o
solution of ammonia rn net hanol and stirred . for approxi mately rs. The
reaction mxture is concentrated to Bﬁyhéggd—then purified by silica gel
chromat ography to give the title conpound. 15 Qui noxal i ne-2-carboxylic

acid (1- ?enﬂétlc%cﬁ%r Uoro-dpnglﬂMh-{Z pRLrHPi ﬂqgn&gme%&'argonwgvm%fé?ﬁ\ﬁ}yd )- amde To

a solution of I.0 Tval ents ol acetic acld
3- car bani ni éllé%ﬁﬁr—bemﬂl@@w-%t—ehet hyl - 1-{ 2-
phenyl - 1- [ (qui noxald s@utdncdr 1o Ryliyaiaition@fetet duid B-ch®pinyl-6dsbrers-methyrat{danol

s added 2. B coil Al 018 0L RANIASRhABRAHIBIALSr bl Bk coBR OB ! ¥

5 hours,

is added 0.5 equivalents of Lawesson’s reagent dropwise. The yellow suspension is allowed
10 to warm to room temperature and stirred for about 5 h. The reaction mixture is concentrated

to dryness, then purified by silica gel chromatography to give the title compound.

Quinoxaline-2-carboxylic acid (1-benzyl-7-fluoro-2-hydroxy-7-methyl-4-thiocarbamoyl-octyl)-
amide | '

15 To a solution of 1.0 equivalents of acetic acid 6-fluoro-6-methyl-1-{2-phenyl-1-
[(quinoxaline-2-carbonyl)-amino]-ethyl}-3-thiocarbamoyl-heptyl ester in methanol is added 2.0
equivalents of potassium carbonate, stirred for approximately 5 hours, and concentrated. The
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 concentrated.

20 Chromatography on silica gel gives the title compound.

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

described in Example 73.

R
R R*
\N)ﬁ/w/
. OH R
EXAMPLE R' R* R’ R*
74 o) F

OH




20 crude product
is then washed with
sul f at e, wobt/emesd and concentr at ed.

net hod anal

PCT/ 1B01/ 00107

NH2 N OH

I's dissolved in ethyl acetate and water.
satur ated aqueous sodiumchloride, dried over

ogous to that described in Exanple 77. 25 WD 01/57023
-50 R RANRA OHR3 EXAMH-E R RR3 R4 78 F NH |_
79 NHN | NNH2 O4d 80 0 F NHN_ >~NH F 5 EXAMPLE 81

Qui noxal i ne-2-carboxylic acid

f4-(acetylimno-amno-nethyl)-1- benzvl - 7- f1 uor o- 2-
hydroxy-?-YEKhmPLBctvIIJdnide CU|nH?hI|ne 2-ca Bbxyllc aC|dF¥
14- (acetyl fo—antro=iyet ||y| )- J. OJCIILVI —7=—f+oorof2- lyUI OXYy="7- 108
met hyl -octylT-am de To %t 1. Oeqeyval emvs of
qU|noxaI|n< 2-carboxyI| d> 1 enzyl-‘
car bam m doyl - 7- f | uor o- z, - 7- et by 'yl ]-am de in ngthy erfdH,
chloride i$ added 1.0 eqU|vaIents of i et hyl am ne flol | owed by 1.0
equi val ent $ of acetyl ¢hloride. The] réaction is| stinr at |anbi ent
tenperature for approxiimately 5 hours. After standar@thqueods work-up
76 (0] F S
b SN
N
9 NH,
F
EXAMPLE 77
Quinoxaline-2-carboxylic acid (1-benzyl-4-carbamimidoyl-7-fluoro-2-hydroxy-7-methyi-
octyl)-amide
5
Acetic acid 3-carbamimidoyl-6-fluoro-6-methyi-1-{2-
aminol-ethyl}-heptyl ester
To a-solution of acetic acid 6-fluoro-6-methyl-1-{2-phenyl-1-[(quinoxaiine-2-carbonyl)-amino]-
ethyl}-3-thiocarbamoyi-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
up in saturated solution of ammonia in methanol and stirred for approximately 15 hrs. The
reaction mixture is concentrated to dryness then purified by silica gel chromatography to give
the title compound
15 Quinoxaline-2-carboxylic acid (1-benzyl-4-carbamimidoyl-7-fluoro-2-hydrox
amide '

To a solution of 1.0 equivalents of acetic acid 3-carbamimidoyl-6-fluoro-6-methyl-1-{2-
phenyl-1-[(quinoxaline-2-carbonyl)-amino]-ethyl}-heptyl ester in methanol is added 2.0
equivalents of potassium carbonate, stirred for approximately 5 hours, and concentrated. The

20  crude product is dissolved in ethy! acetate and water. The organic layer is then washed with

saturated aqueous sodium chloride, dried over sodium sulfate, filtered and concentrated.
Chromatography on silica gel gives the title compound.

The title compounds for examples 78-80 are prepared by a method analogous to that

- described in Example 77.

25

The organic | ayer
sodi um
Chr omat ogr aphy on si pcTaBogmbiogi ves t he
title conpound. The title conpounds for exanples 78-80 are prepared by a




15 and extraction, followed by concentration and silica gel chromatography
the title conpound is obtained. WO 01/57023 PCT/ 1B01/ 00107 -51 The title
conmpoundwé or/smzanpl es 82-86 are prepared by a net hod anabPomormE/bm7t hat
described in Exanple 81. R2. RANR4 --Iry OHR3 5 EXAMVWMLE R R RR 4 82 o
FO N, NCH3 OHNH2 N4:6 83 ONO NKCH3 F>~~NH2 84 oFO0O M N
CH3 NH2 OHMNM 85 OO N NCH3 OH NH2 Wee@®1/57023 PCT/ 1B01/ 00107 -52
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5 EXAMPLE 81

Quinoxaline-2-carboxylic acid [4-(acetylimino-amino-methyl)-1-benzyl-7-fluoro-2-

hydroxy-7-methyl-octyl]-amide

Quinoxaline-2-carboxylic acid [4-(acetylimino-amino-methyl)-1-benzyl-7-fluoro-2-hydroxy-7-

10 methyl-octyl]l-amide

To a solution of 1.0 equivalents of quinoxaline-2-carboxylic acid (1-benzyl-4-
carbamimidoyl-7-fluoro-2-hydroxy-7-methyl-octyl)-amide in methylene chioride is added 1.0
equivalents of triethylamine followed by 1.0 equivalents of acetyl chioride. The reaction is
stirred at ambient temperature for approximately 5 hours. After standard aqueous work-up

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



EXAMVMLE RL RRR 86 0 FO N'J~ NCH3 NNH2 EXAWPLE 87

Qui noxal i ne- 2-car boxylic acid

14- (am novoet/fmaesul f onvl i m no- net hyl ) - 1- benzvl - 7- PCT/IB01/00107

fl uor o- 2- hydr oxy-7-nmet hyl -octvl | -am de 5 Qui noxal i ne-2-carboxylic acid
(4- (am no- net hanesul fonvl i m no- et hyl ) - 1- benzvl - 7-f | uor o- 2- hyd '
roxy-7-met hyl -octvll-am de To a solution &%1-1. 0 equi val ents of

gui noxal i ne- 2- carboxylic-acid (1-benzyl -4-carbam m doyl - 7-

fl uor o- 2- hydroxy-7-nmet hyl -octyl )-am de in nmethylene chloride is added 1.0
equi val ents of 10 triethylamne foll owed by 1.0 equival ents of

nmet hanesul f onyl The titleicd@pouhide for esertplesB2+8S ¢ prep&ed byad mathod endlogogspethatt ur e
for approxi gat-fled iwelipiess. Af ter standard aqueous work-up and extraction,
foll owed by concentration and silica gel chromatography the title conpound
is obtained. The title conpounds for exanples 88-94 are prepared by a
nmet hod anal ogous to that 15 described ig2Exanple 87. R RR R4 N OH R3

EXAMPLERLRRR4 88 OF" O N N(,FHS NH2 WO (21/ 57023 PCT/ 1B01/ 00107
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FNH 91 00SO" NCH3 F NH2 92 0FaNSO" N CH3 OH NH2 93 0 N~
11 11/0 WO oySi02N CH3 OH NH2 94 0 F O.S "o C-N N \CHecT/Bawobio2
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EXAMPLE R' R* R® R*

86
N
iy -

EXAMPLE 87

uinoxaline-2-carboxylic acid [4-(amino-methanesulfonylimino-methyl)-1-benzyl-7-

fluoro-2-hydroxy-7-methyl-octyl]-amide

Quinoxaline-2-carboxylic acid [4-(amino-methanesulfonylimino-methyl)-1-benzyl-7-fluoro-2-

hydroxy-7-methyi-octyll-amide

To a solution of 1.0 equivalents of quinoxaline-2-carboxylic acid (1-benzyi-4-carbamimidoyl-7-
fluoro-2-hydroxy-7-methyl-octyl)-amide in methylene chloride is added 1.0 equivalents of
10 triethylamine followed by 1.0 equivalents of methanesulfonyl chloride. The reaction is stirred
at ambient temperature for approximately 5 hours. After standard aqueous work-up and
extraction, followed by concentration and silica gel chromatography the title compound is
obtained.
The title compounds for examples 88-94 are prepared by a method analogous to that

15  described in Example 87.

R R*

EXAMPLE R’ R* R’ R*
88 0 F

N 3
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WO 01/57023 PCT/ 1B01/ 00107 -54 EXAMPLE 95 Qui noxal i ne-2-carboxylic acid

f 4- (cyanoi m no- am no- net hyl ) - 1- benzyl -7-fluoro-2- 5

hydr oxy- Wwaoet/fpk3 oct yl | - ami de  Qui noxal i ne- 2- car boxyl i ¢ aBCTIB01/00107

14- (cyanoi m no- am no- net hyl ) - 1- benzyl - 7- f | uor o- 2- hydr oxy- 7-

met hyl -octyl |l -am de To a solution of 1.0 equival ents of

qui noxal i ne-2-carboxylic acid (1-benzyl-4-53&0

car bam m doyl - 7- f | uor o- 2- hydr oxy- 7- et hyl - octyl ) -am de i n net hyl ene
chloride is added 1.0 equival ents of cyanogen brom de. The reaction is
stirred at anbient tenperature for approximately 15 hours.- After standard

agueous wo ExmpPaﬂd extﬁdction foI rWwed by con@éntration gmf silica gel
chr omat ogr afay t+he—ti+tHe bUIIpUuIbJ f obt-atfed—fhe—tt+t+e—cot puuudo ot
exanpl es 96- %8 are prepared IS that 15 described jn
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-56 CLAIM5 1. A conpound of the formula OR2 a R NI-Y~ ROHR3 or the
phar maceutically acceptable salt thereof; wherein 5 Rl is (C2-C9) heteroaryl
opti onal Iwosubmeituted with one or nore substituents i ndegemiandioy
selected fromthe group consisting of hydrogen, deuterium halo, CN,

(C -Co)al kyl optionally substituted with one or nore fluorine atons,
hydroxy, hydroxy- (C,-C6)alkyl, (C -C6)al kéy optionally substituted with
one or nore fluorine atons, (C C6) al koxy(C, -C6)al kyl, HO (C=0O) -

(C -06)al kyl -0 (C=0O) - HO(C—O) (C -0C6)al kyl, 10
(C,-C6)a|kyI-O(CzO)-(C,-C6)aIkyI, (C,-C6)a|ky|-(C=O)-O,

(C -0C6)alkyl-(C=O-0(C,-C6)al kyl, HOC-, HOCO-(C, -Co)al kyl,

(C -Co)alkyl (O=0) -, (C -Co)alkyl (0O=0-(C,-Co6)al kyl, NO2, am no,

(C, -Co)al kyl am no, [(C, -C6)al kyl]2am ng, am no(C, -C6)al kyl,

(C, -Co)al kyl am no(C, - C6) al kyl, [(C,-C@&%ﬁ]ﬂgam’no(q-%)alkyl,

H2N- (C=0) -, ( Quirigkaliidrbarbbkylicacid-[4-(¢vahboi -arhing jnhéthiyl{-Gbehzyl-7-fluoro-2-
H2N( C=0) g (C C6) al kyl, (C, -C6)alky -J,-i et far al kyl,
[(C - CG)alkyl]ZN—(C—O) (C, -0C6) - . (C, - CG)aIkyI(C—O) NH,

(C -C6)al kyl (CCO-[NH (C, -Co)al kyl, (C C6) al kyl (C=0O) -

[ N(C, - C6) al bﬂinbfaﬁwe-@ér%ivw acid [@(cy@hdimlnks\shmirB-methy; t-6yal korol Sm@Yoxy-7-

(C, - C6)al kyl - ide C6) al kyl - S02-NH-, H2N-SO2-, H2N- SO2- (C, - C6) al kyl ,
(C -C6)al ky )al kyl, [(C, - C6)a|ky|]2N— S02- (C, - CB) al kyl
CF3SM-, (C, -Co) ap k§/|so@@gw. of p1h@rgqplvale|@g o ayiroxalingz2-gaytoxylic acid (1 benzy|-4-
(C2- C9) het ee&syrﬁuhmylbyfluoroamydé&a-7%&5%&93)&%& i a{étrla%né hihA®N | adabd13)om ,

ht hyl - ( CH2 | k
ggfhet gr oar y?J'V(g@E‘; &Cy%ﬁéﬁﬁ?‘i’%% +h§nre‘aﬁ Br Ee%t'”{iefjcﬁm Q@Fém g’"\"gﬁcﬁ”e WPler ei n
each of sai doproMiroately , 15napis hifter §tamian] Gnusosk owdrkyb and EXRCEY) Helowedayy |

noi eti es of c&%bﬂraﬂ&%ﬁﬂ'sﬂlégj@%ﬁ%matgg% mthé( lltTe(cGH%&md /is obtained.

Cort onal Ty hol s fieommdibs o s e%ﬁ%@%?%ésgéf%ﬁr%moﬁaeﬂ@%amW

sel ect eth f r desciedlryBxeop@&B5. deut eri um hal o, CN, (C, -C6)al kyl optionally
substituted with one or nore fluorine pns, hydroxy,

hydr oxy- (C, - C6) al kyl , (C, -C6)al koxy opti'®nally substituted with one or nore
fluorine atons, (C, - C6)a|koxy(C Cﬁ)\lk
(C, -C6)al kyl - O(C—O) HO (CO- (C, -
(C -06)al kyl -0 (C=0) - (C Co6) al kyl, (C, -C6) I'_ky §C=0 -0,

(C -0C6)al kyl-(CO-0O (C,-C6)a|ky|, H( C=C) =, H%cC)-(C,-CG)aIkyI,
(C -0C6)al kyl (C=C)-, (C -Co6)al kyl (O=O)-(C, -Co)al kyl,

EXAMPLE R’ R* R® R’
96 0 F _CN
N\j)g( N
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97 0 _CN
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SN Sl
N NH
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30 NO2, amno, (C -Co6)al kylam no, [(C, -C6)al kyl]2am no, am no(C, -C6)al kyl,
(C -Co6)al kylam no(C, -C6) al kyl, [(C, -C6)al kyl]2am no(C, -C6) al kyl,

H2N- ( C=OwOQ o(/€20286) al kyl -NH (C=0O) -, [(C, -C6)al kyl ] 2N- ( C=EX¥/1B01/00107
H2N( C=0) - (C, - C6) al kyl, (C,-C6)al kyl -HN(C=0O) - (C, - C6) al kyl,

[(C -CB)al kyl ]2N- (C=O - (C,-C6)al kyl, H(O=C)-NH, (C, -Co6)alkyl (C=0) - NH,
(C -06)al kyl (C=O - [NH] (C, -C6)al kyl -55-

(C -06)al kyl (CCO-[N(C,-C6)al kyl](C, -C6)al kyl, (C, -0C6)alkyl-S-,

(C, -0C6)al kyl WD 01/57023 PCT/1BOL/ 00107 -57 (S=0O -, (C1-0C6)alkyl-sSO2-,
(C1-C6) al kyl - SO2- NH-, H2N- SC2- H2N- SQ2- (C1- C6) al kyl -

( Cl1- Co) al kylepmmBCR- ( C1-(3B) al kyI ( CR® 06) al kyl ] 2NR3SOZ ( C1- Co) R kyI
CF3S(33-, (C."g-sm) &t Ir\yi =366 pIICOIyI p||c||u7pl "UCIILyI OXY,
(C3-C10) cygloal kyl , (C2+- gl ereyel oal kyl}, ang C9) het ef oanyt
hydrogen, deuterium (dlL @j&ﬁ ( C3- CLhcyclfoalkyl - (CH2) I

C9) het er ocycl oal kyl - (CH2 CP) het ¢ | -j(CH2)]" or arly >(;lek@
wherein n ijs an interger from zero|to sj erlein spid R3 Cl C1 }'al Ky
group may o¢ptionally be substituted|fw Y&~ or |nor bstifuents,

i ndependentll y sel ected |f rom hydrogep,~peut eri um| hal &, CN, ([C1l-C6) aI kyl
optionally|substituted with one or pore fluoring atons, hydrpxy,

hydr oxy- (CI-C6) al kyl, 10 (CI-Cg)al koxy optionally substituted with one or
nore fluorine atonms, (Cl-C6)al koxy(Cl-C6)al kyl, HO (C=0) -

(C1-Co)al kyl -0 (C=O -, HO (C=O-(C1-Co)alkyl,

(Cl-C6)al kyl -0 (C=0O - (Cl-C6)al kyl, (Ci1-Co6)alkyl-(CO-0,

(Cl-C6)al kyl-(C=O -0 (Cl-C6)al kyl, HC=C-, HOCCO-(C1- CG) al kyl ,

(C1-Co6)al kyl (O=C)-, (C1-0CB)al kyl (O=C) (Cc1- CG)aI kyl, NO2, am no,

(C1- C6) al kyl am no, [(Cl-C6)al kyl]2am no, am no(Cl- C6) aI kyl ,

(C1-Co6) al kyl am no(C1-C6) al kyl, 15 [ (Cl-C6)al kyl ] 2am no( Cl1- 06) al kyl ,

H2N- (C=O) -, (Cl-C6)al kyl-NH (C=O-, [(Cl1-C6)al kyl]2N(C=0) -

H2N( C=0) - (C1- C6) al kyl, (C1-C6)al kyl - HN( C=0) - ( C1- C6) al kyl ,

[ (Cl-C6)al kyl ]2N- (C=O - (C1-C6)al kyl, H(O=C)-NH, (Cl-0C6)alkyl (C=0) -NH,
(Cl1l-C6) al kyl (C=O -[NH (C1-C6)al kyl, (Cil-C6)alkyl (C=C

[ N(C1- C6) al kyl ] (CL1-C6)al kyl, (Cl-C6)alkyl-S-, (Cl-C6)alkyl-(S=0)-,
(C1-C6) al kyl -S@2-, (Ci1-Co6)al kyl- S02-NH, H2N SO2-, H2N- SO2- (C1-C6) al kyl ,
(C1-C6) al kyl HN- SO2- (C1-C6) al kyl , [(C1-C6)al kyl]2N 20 S02- (C1-C6)al kyl ,
CF3S(3-, (Cl-Co6)al kyl -sSO3-, phenyl, (C3-C10)cycloal kyl,

(C2- C9) het erocycl oal kyl , and (C2-C9) heteroaryl; and wherein any of the
carbon-carbon single bonds of said (Cl-Cl0)al kyl may optionally be

repl aced by a carbon-carbon doubl e bond; wherein the (C3-C10)cycl oal kyl
noi ety of said R3 (C3-Ct0)cycloal kyl-(CH2)" group may optionally be
substituted by one to three substitutents independently selected fromthe
group 25 consisting of hydrogen, deuterium halo, ' CN, (Cl-0C6)alkyl
optionally substituted with one or nore fluorine atons, hydroxy,

hydr oxy- ( C1- C6) al kyl , (Cl-C6) al koxy optionally substituted with

C




one or nore fluorine atons, (Cl-C6)al koxy(Cl-C6)al kyl, HO (C=0) -
(Cl-CB)alkyl -0 (C=O -, HO (C=O-(C1-Co)alkyl,

( C1- C6) alw@b/&20¢=0) - (Cl- C6) al kyl , (Cl-C6)al kyl - (C=0) - O, PCTIBITBYBNITKY] -
(CO-0(C1-Co)al kyl, HO=CO-, HOC-(C1l-Co6)al kyl, (Ci-Co6)alkyl(C=C)-
(C1l-C6)al kyl (O=C) 30 (C1-C6)al kyl, N2, am no, (Cl-C6)alkylam no,

[ (C1- C6) al kyl ] 2am no, am no(Cl-C6) al kyl, -$61- C6) al kyl am no( C1- C6) al kyI ,

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

[ (Cl-C6)al kyl ] 2N- (C=0O) -, H2N(C-O) (C1- o) al kyI

(C1-06) al kyl - HN(C=0O) - (C1- C6) al kyl , [ (C1-CB)al kyI ] 2N- (C=0O) -( C1- C6)a| kyl ,
H(O=C) -NH, (Cl-C6)al kyl (C=0-NH, (Cl-CoLehimg (C=O- [N H](Cl C6) al kyl ,
(C1-Ce) al kyI (C=0O,- [ N )al kyl, (C1-C6) al kyl -

(Cl- 06) al kyl 35 %s 0)gj°°;(@1‘ﬁhéﬂhk%%u'g6 (Cl- 06) al kyl - SO2- N© . 2N SC2- |
H2N- SO2- ( C1- C6) al kyl, (Cl- C6) al @yl H\RS op- (Cl C6) al kyl ,

[ (C1- C6) al kyl ] 2N- SOZ-(Cl C6) al kylf, CFBSOB-, (Cl;4C6) al kyI -SG3-, phenyl,
(C3-C10) cycl oal kyl, (C2-C9) he‘{cz 0 0 > (C2-C9) heteroaryl; WO
01/57023 PCT/ | BOL/ 00107 -58 ‘whereith thg (C24¢9)heterocycloal kyl noiety of
said R3 (C2-C9)heterocycloal kyl - (CH2) " Oj-ﬂouB may contain fromone to three
het eroat ons i ndependent|y selected fromnitrogen, sulfur, oxygen, >S(=0,
>S02 or >NRE| NGRMERFPUlicElyacceptaRio SHUPUP WA YR kyl noi ety of said

( C2- C9) het er ocycRbaik k §d,-0p)Bet2)caryt) r aptipnathaysubptitited akithy obe erulbsré tsubstiuents any
of the ri ngmﬁ@ﬁ Qawtlg SR ﬁ‘fmamgeg I:p fc%F\Q%%lH@ &nhﬁl%bﬁ' Qélﬁ‘énuﬂon%ld’“ éh a

substituent 1n ected from group consi sti ng ydrogen

deut eri um F%t%)aPk@I\IOPtPE?'yC%’P%H“K?H wWiPt 9Engl MPres fuiPe it V\ﬁ*yf"ﬁ’xyo 'Y mor e
fluorine at Q:mcs)alkwdr (X6 )alRyxyr @sonalyl - s@SétuaJtédylwuth( Gne Cor) ahdrex Juwipt i atomk) y

Po oo qeelalofNE QI ool €26} 10 @ég ) 2 kel Glabakiiy!
(C, -Co) &0 kyEC @e(a@d@( @)i@eqséaww (C@3) *@6 K?r ((@:@ya@ (C=ro-EsFarkyl 10
(C=0 - O (C 1B, kyd=C)kE (B fAkyl, (EHETMYHOLL ), C0)d)ami(O=CIIC:-CONRN kYDA ERib;

C -06)al k
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[(C, - CG) al kw:] otk Wiermot@e ikily [H-N F@?@)( Gﬁeye)alkxﬂ N:H (@:69)al KSpHColYNECER ),
Eé G C6C§S) aLg)‘iLr\] élébi@—@bazkylH ﬁ : § ik, [(C1-206)alkél]_2N (C= O)-(C,-Ce)alkyl
o0 R HEORES A G pRAIG At (8 &%@Mﬁ 8} R U R
R T e e
al Kykop NS H NS (C, kyHI-B 4 INITEC,-CEJalky!

H2N- SO2- ( C, - C6
[(C, -08) <(a| k§' Y'(c 06)%') Sé c&és&%jﬂ %3 )cg)pag'?%"w sifsCrolexsioatkyy |
(C3-C, 0) cycK@algmlerOC(/@lk@QawéCe%)Mbm1 kyl , and (C2-9) heteroaryl wher ei n
tzge (C2,49) het er ﬁarsx,heﬁwi] A Q]fapr%r%h @:r‘f@m (Eé%c,(?%y%élﬁf R@sz ((:Q:'é%lkw ofdcguUp nay

contain fromone to ree heteroat I ndepen entfoa/r sel ected from

ni t r ogen, SGP)P?}FrOBWI'%gerYVherem m is an mterger from zero to wherein each of said
phenyl, naphthyl, (Cs-Cio)cycloalkyl or (C,-Co)heteroaryl moieties of said phenyl-(CHz)nm-,

naphthyl-(CHz)m-,  (C3-Cio)cycloalkyl-(CHZ)m-  or (C-Co)heteroaryl-(CHz)y- groups may
optionally be substituted with one or more substituents independently selected from
25 hydrogen, deuterium, halo, CN, (C;-Ce)alkyl optionally substituted with one or more fluorine
atoms, hydroxy, hydroxy-(C;-Cs)alkyl, (C,-Cg)alkoxy optionally substituted with one or more
fluorine atoms, (C;-Cg)alkoxy(Cs-Ce)alkyl, HO-(C=0)-, (C;-Cg)alkyl-O-(C=0})-, HO-(C=0)-
(C4-Ce)alkyl, (C4-Ce)alkyl-O-(C=0)-(C-Ce)alkyl, (C,4-Celalkyl-(C=0)-O-, (C4-Cg)alkyl-(C=0)-O-
(C4-Ce)alkyl, H(O=C)-, H(O=C)-(C+-Cs)alkyl, (C,-Cs)alkyl(O=C)-, (C,-Ce)alkyl(O=C)-(C:-Cs¢)alkyl,
30 NO,, amino, (C4-Ce)alkylamino, [(C4-Cé)alkyl],amino, amino(C4-Cg)alkyl,
(C4-Ce)alkylamino(Cy-Cglatkyl, [(C4-Cs)alkyt],amino(Cy-Cs)alkyl, H,N-(C=0)-, (C,-Csg)alkyl-NH-
(C=0)-, [(C4+-Cs)alkyl].N-(C=0)-, HzN(CV=O)-(C1—C6)alkyI, (C+-Cé)alkyl-HN(C=0)-(C4-Cg)alkyl,
[(C4-Cg)alkyl]oN-(C=0)-(C,-Ce)alkyl, H(O=C)-NH-, (C;-Cg)alkyl(C=0)-NH, (C;-Cs)alkyl(C=0)-
[NH](C4-Ce)alkyl, (C1-Ce)alkyl(C=O)-[N(C,-Cs)alkyl](C4-Ce)alkyl, (C;-Cslalkyl-S-, (C4-Ce)alkyl-



wherein said (C2-C9)heteroaryl noiety of said (C2-C9)heteroaryl-(CH2),, -
group may optionally be substituted on any of the ring carbon atons

capabl e sfobosmeng an additional bond with a substituentPeri@atoeth7f romthe
group consisting of hydrogen, deuterium halo, CN, (C -C6)al kyl optionally
substituted with one or nore fluorine atons, hydroxy, hydroxy-(Cl-C6)al kyl,
25 (C, -Co6)al koxy optionally substituted w-%ha one or nore fluorine atons,

(C, -C6)al koxy(C,-C6)al kyl, HO(C=O-, (C -06)alkyl-0(C=0) -

HO (C=O-(C -C6)al kyl, (C -C6)aikyl-O0(C0O-(C, -Co)al kyl,

(C -Co)alkyl-(CO-0, (C-Cp)alkyl-(C0O-0(C, -Cp)al kyl, H OC=C)-,

H( O=C) - (C, - B3, ky(Gi-ColaByi-STh).al KGH-Ci@-SO-NIE, - CONBRY| (CHQ-SQﬂQ Colarkyl ,

NC2, |,
(C ng]arﬁyf(g (n%}sfa LRl égé’) ngw é(H gi)al%%:%cz:;i{(d %%mg%o r%:?@ % %lgéf?)‘ ng
H2N- (C=0) -, PRegyl m%m}ﬂnw((été)olc i { etéroart
H2N( C=0 - ( C C6) &af kyd , h(/dl‘ogeﬁfi) ailelﬁydlunHN((CT-O)o-)aQI@l CCS)—ELOWpraIkyi (CH2)a-, (Co-
C, -Co6) al kyl
E é 06) ; Ky )bé oé)ﬁiﬁ}({ %EH%G) éter()e{w(%@ tﬁ"ém &_I-g %r%llrkry Js(af}'r@rg&"_'
[ N( C1- C6) al kw]zfreths) al kyl, (C C6) al kyl -S-, (C, - C6) al kyl - (S=0 -
(C, - C8) al kyl - SQ2wherkif, sa@ﬁ?sa(bKXBL HalyDgrodfmay HBthQQZBe sUt2itte@Ritlh Cne 636t)laieky| ,

&C:% Sg) al kysub%%tsogﬁ(( ﬁd@%&&tlgyée’lec{egcf(@%@ O;XIL ] ﬁé\llJt%% Q?alo( c\CZN C@ % M&ﬂ

( C2- C9) het epmwir/owbktwted avit ?rezocgr)%tﬂem&r 9tpm5anaywy01w€mr2(§rce)a'kvl
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i ndependent [G-GRIkgd€e@)-®+ ontCt-Gaalip- (Qﬂ@}@dﬁsps)alkyig BtO4§)dr dYerC-EeGe)ekyl.um
halo, CN, (@Sh%kﬁlcﬁd) °p¥d %ﬁacg?(oﬁﬂj?@ m N QR (ﬁ?fC%)akoh*%b”e
t hyd I Co6) al'k
RS 2SO I S K R U | &1t SRR CLE oty
HO (C=0)5, ((mcmwamyiomqeﬁﬂx@ HN r@mc:c@)caowxamw [(C+-ColalkylN-(C=O)-,
(S5 8 R e e sl o o
(G o) al kol ooty O N s ol GhiiC=0)
E% %g a: Ey[h&m%kyﬂ(@ﬂ:;)@ﬁ)labkSlls)glmm (e CMVH&CJ: @By @)dtyl-SO--, (C1-Ce)alkyl-
a

(on ! y5 ”NH Cefsgﬁ elJuKlyéo é CJ):Q 4\?@6}@% ‘f))(l-lﬂ‘]l %?ghd}%i?(bab‘%kyum

by (Cl 3§Pky| : CG)DQ?M” (Cs-Cuo)eycloalkyl,

H2N( C=0F9 ( C§¢ c@y
[ (C1-C8)al k;dzqczme:eﬁeya)oaW;Larcaso@cwetemadyi( ECivhéikin, an Gt 4@863atbdaya o6 GnghH,

[N CL- 08) a1 Ry O OB Sy Pbasl e eﬁ.@é?d Saghiarey core g
(Cl1- C6) al kyl - ozwher(:'mihecté) -SholGy F'Da”St‘)Q‘DNM-O 19 qummgdéb'()cgrqgemww,
( C1- C6) al kybgtdhaipBe (s&HsnG&)daﬂyl@ﬁle to {h(@lsuﬁﬁu)@éd@'l]wb&iﬂnd&nt@@&ec{tﬁh@ﬁm|gkddp,
CF3S®B- p5 ( Clsn R dHyadEh aeRBRMY Haiol ER: (& B 55! SHoKMY substituted with one or
more fluorine atoms, hydroxy, hydroxy-(C,-Cs)alkyl, (C,-Cs)alkoxy optionally substituted with
one or more fluorine atoms, (C;-Cg)alkoxy(C;-Cg)alkyl, HO-(C=0)-, (C;-Cg)alkyl-O-(C=0)-, HO-
(C=0)-Cy-Cg)alkyl, (C4-Cg)alkyl-O-(C=0)-(Cy-Cs)alkyl, (C-Ce)alkyl-(C=0)-0-, (C4-Ce)alkyl-
(C=0)-0-(C4-Cg)alkyl, H(O=C)-, H(O=C)-(C4-Cs)alkyl, (C,-Ce)atkyl(O=C)-, (C,-Cs)alkyl(O=C)-
30 (Ci-Ce)alkyl, NO,, amino, (C,-Cs)alkylamino, [(Cs-Ce)alkyll,amino, amino(C,-Ce)alkyl,
(C4-Ce)alkylamino(C,-Ceglalkyl, [(C:-Cs)alkyll,amino(C4-Ce)alkyl, H,N-(C=0)-, (C4-Csg)alkyl-NH-
(C=0)-, [(C4-Ce)alkyl].N-(C=0)-, H,N(C=0)-(Cs-Cg)alkyl, (C;-Cg)alkyl-HN(C=0)-(C1-Cs)alkyl,
[(C4-Ce)alkyl]oN-(C=0)-(Cs-Celalkyl, H(O=C)-NH-, (C-Ce)alkyl(C=0)-NH, (C;-Cg)alkyl(C=0)-
[NH)(Cs-Ce)alkyl, (C4-Cs)alkyl(C=0)-[N(C;-Cs)alkyl)(C4-Ce)alkyl, (Cs-Ce)alkyl-S-, (C4-Cg)alkyl-
35 (S=0), (Cy-Celalkyl-SO,-, (C4-Celalkyl-SO-NH-,  HN-SO,-,  H,N-SO~(C,-Cg)alkyl,
(C1-Ce)alkylHN-SO,-(C1-Cs)alkyl, [(C4-Cs)alkyl].N-SO-(Cy-Ce)alkyl, CF3S0s-, (C4-Ce)alkyl-SO3-,
phenyl, (C3-Cg)cycloalkyl, (C,-Co)heterocycloalkyl, and (C-Cg)heteroaryl;



(C2-C9) het erocycl oal kyl , and (C2-C9)heteroaryl; or R3 and the carbon to
which it is attached forma five to seven nenbered carbocyclic ring,
wher ei n ang oof7oehe carbon atonms of said five nmenbered carborTymilioo17i ng may
optionally be substituted with a substituent selected fromthe group :
consisting of hydrogen, 20 deuterium halo, CN, (Cl-C6)alkyl optionally
substituted with one or nore fluorine ators8- (preferably one to three
fluorine atons), hydroxy, hydroxy-(Cl-C6)al kyl, (Cl-C6)al koxy optionally
substituted with one or nore fluorine atons (preferably one to three
fluorine atons), (C1-C6)al koxy(Cl-C6)al kyl, HO(C—O)-

(C1- C6) al kyl - O ( @he))em thé-mz(@b@erc(cmomw) lablhlylof sald R® (Cz-Cg)heterocycloalkyl (CH2)y-

(Cl1- C6) al kylgrdh (el 1r&R) dhk Ko | thre Crbreldilamhek i ;fegdﬂly Qélected from mtrogen

Cl- C6) al kyl'- (C= Cl O=C
Em- csg al kzﬁt‘éﬁ&éy&ge"( %ﬁ ’)aﬁ%?eﬁ (%%3)““'(%’1 e%? é%éﬁ?“e‘ °’°%{h¥ Ht?'e*%” said
(C1- Co) al kyI(Mg)tm;ercﬁc@éﬂdah@ﬁbm-lz)gygrb@amyloptloamﬂyrbe(sﬁﬂstlﬁ&)jainlep& of the ring carbon
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H2N( C=0) - ( Cihe@;?% qgmustme eﬁ_h)@g)gg eyl Wponally substituted with

[ (C1- C6) al kyhd @¥ndrémidying idmEEhairdsy) hydroki( @?-@)a)alkﬂ’rb(ﬁ COaEXy)optideinly( Sup&dhutdd,
Tl U e e el er cop o

(C1- Co) al kyrfésf@zo (%@i)a@ﬁ) & @]aU(Y'SQiCﬂWQ MY'S@*;CS)M E’(d&@@?'&ﬁkyl
(C1-C6) ab kyk¢¥¢)$ﬂ&= mmmm H{O=CH-¢ XD lkly (& 2halkgRB=C1C1 (B alklgd=C)-
T LT N ot L T

car bon- car bh- szlsmmf’(C1§a)ﬁkHylf i(GeColalkdleansme(Grebdattye HAHCEOL Y ¢ +@)alkynigHmay
o AL e i
hal o, CHRE g &N CHPIHS é w)afkyl

at ons (ﬂﬁ ef ﬁ‘ﬂ'ﬂ@f@s)alhﬂ t631tQa)aé(el(G:IyQ)WGCn@e)alkﬂ]m)Qs)alkyld nGxQs)alkyl-S-, (C4-Ce)alkyi-

hydr oxy- ( Clig)al kyd,.c éfa@}a -45), al k@xu,) NG Qé{ r5|31’023H§f@§b£ BOlAQQé@?(c, c@any'

optionally ?ubstltute one or nore ghe to
three fl uor (s YRR SO <%cca)<‘df8fj e Gg N é@y gﬁ @]alkylH@Fe%ﬁ@)(m 253 S8
(C, - C6) al ky bhadyl( {CsO)n)cyclbifky(, D) he@rocBdaiyk whd (C,-Co)heteroaryl;

E g %g :: Eg: o ( QTTQLIH(U% (Cca)ﬂ*atléWaryl (ng‘refé:%)sglh ¥l %er&r&}(CHf)T( glroup may

(C -06) & kyP} °m Owo 1S é?tkfwate@é@)dee@de@ix)saw owogmw@r orpxygen
(C, -0Co)al kleaeresncsaud [(CECo)Kdbgradridyrhdiqiot sed ((Bmg)me(eﬁ,ar)(;ﬁi)lﬁbnkgdoup may optionally
I(-IgN- (CGC)_%J) ky&(?%ltﬂ%égd oﬁ}?kﬁ{% é_gb%(r&)rt %9%5&%@@%% @Mﬂakwnd with a
H2N( C=0) - (Csut@m;g]t Q?pcte({f@m @}g)gipwonﬂm(r‘@_ yqregen teri ,|halo CN, (C4-Ce)alkyi
[ (C, -Cp)al kypbt]oaﬁﬂy(@sﬁ)utéonatﬁmr&I ksiy Imore HuEXFE) atbiirs,, (\ﬁrm@G)h@brlsW(CQ—:Q&lkWH
ECN:( CCG | %&J&g éqg%?%@t?.&gé’ &2 Sr]% or oéeahu%{rl& a?‘%% é?kcq)allz%x(& -Ce)alkyl,
(C, -08)al kyI"OS ). (C‘Ccs)%yléq qu-p) -(C= O) (C1 -Cg)alkyl, (C4-Cg)alkyl-O-(C=0)- (C1-Ce)alkyl,
(C1-Ce)alkyl-(C=0)-0-, (C;-Cg)alkyl-(C=0)-O-(Cs-Cglalkyl, H(O=C)-, H(O=C)-(C;-Cs)alkyl,
(C1-Celalkyl(O=C)-,  (C4-Cg)alkyl(O=C)-(C,-Ce)alkyl, NO,, amino, (C;-Ce)alkylamino,
[(C+-Ce)alkyl},@amino, amino(C4-Cg)atkyl, (C4-Ce)alkylamino(C4-Ce)alkyl,
30  [(Cy-Celalkyl];amino(C-Celalkyl, HaN-(C=0)-, (C,-Cs)alkyl-NH-(C=0)-, [(C;-Cs)alkyl];N-(C=0})-,
H2N(C=0)-(Cs-Cg)alkyl, (C4-Ce)aikyl-HN(C=0)-(C;-Cg)alkyl, [(C1-Cs)alkyl],N-(C=0)-(C,-Ce)alkyl,
H(O=C)-NH-, (C:-Cg)alkyl(C=0)-NH, (C;-Cs)alky{C=0O)-{NH](C,-Cg)alkyl, (C,-Cg)alkyl(C=0)-
[N(C,-Ce)alkyl)(C,-Cs)alkyl, (C4-Ce)alkyl-S-, (C4-Cg)alkyl-(S=0)-, (C4-Ce)alkyl-SO,-, (C4-Cg)alkyl-
SOx-NH-, H:N-SO2, H;N-SO,-(C4-Ce)alkyl, (C4-Ce)alkylHN-SO~(C4-Cg)alkyl, [(C4-Cgalkyl]oN-
35  SO(Cy-Cs)alkyl, CF3S0s-, (C4-Cs)alkyl-SO;-, phenyl, (C3-Co)cycloalkyl,
(C,-Co)heterocycloalkyl, and (C.-Cy)heteroaryl; and



10 S02- NH-, H2N SQ2-, H2N- S2-(C, - C6) al kyl ,

(C,-06)al kyl HN-S02- (C, -C6) al kyl, [(C, -C6)al kyl]2N- S02-(C, -C6) al kyl,
CF3S3-, wepvedral kyl - SO3-, phenyl, (C3-C, o0)cycl oal kyl, PCT/IB01/00107

(C2- C9) het erocycl oal kyl, and (C2-C9)heteroaryl; and R4 is (C2-C9)heteroaryl
, (C2-C9) heterocycl oal kyl, RS5R6N-sul fonyl or a group of the formula x Rs
NI16 15 R wherein R5 is hydrogen, deuterbm (C, -C6)alkyl, hydroxy,
(C,-C6)al koxy, hydroxy(C,-C6)al kyl, (C, -C6)al koxy(C=0O) -,

(C3-C,0)cycloal kyl-(CH2)p , (C2- 09) het er ocycl oal kyl - (CH2) P ,

(C2-C9) heteroaryl-(CH)p , phenyl-(CH2)p , or naphthyl - (CHZ) p , wherein p
is an integer froherepewai ary oty of sakldR’ @nyir(GH-c oo@R is@P)idratesubstteted ahdoy! |

( C2- C9) het epPRIkthy, RRGEH |sa|@r2&9eﬂwmtrﬂw1t %é;ro‘amu)?ge Skfluted with from one to
(C2- C9) het er ocycl oa

het er oar en CH2) p ,
or napht hyf #»%?‘éymé@ea 'bﬁ%mt%ﬂ BeiaroiPeny '"ﬁrﬁ’)&hﬁ°¥ﬂe"e¥ at ons
capabl e of BalpmN, ((t,r@)anqmpadtuly substidtedowitnconeiot moee fisodretatdmse miydrexd] Mtaxgl- from
the group cangi E’ikgnng(d) CGBMQ %?F?onahﬁ's%bsnu@& vCﬁ () 8 Kﬁ&reoﬁﬁdrﬂgagt'o%s

substituted w oriine atons r oxy
(.= 05) al ky(SrquBkonky uity opGraH y Gugoeky N 1 1 PBEGY Craten
FIUOri Ne at @Oy alG-4-G=0Pas Ay ( @~ CIYIg-I0H0}-OHO-CEEPiky-(C=0)-0-(C:-Copaliyl,

C -C6)al k
(Sl B Rinlc  Sopft Bt cpamnos £ Peey
(C, -Co)al ky(Q(%jﬂbylaf@n(JC K @allwi)/jammoH( EDB@(-C"CHEUC) (GrSolatepzranRiFh-Colplod- O5)
al kyl (O - (C(@a”@%a""’@ﬁ (CQE@)F HAAER)R (5 YLo)alRYRH-(CAOJ- NS -Co)alkyl]N-(C=0)-,

(C.~00) al Ky alTbrBrct Eouigy Lryed o BE-B6ie, PRI GRG0y oo
H2N- ( C=0) - (ccmwy a(qq;ﬂemquw <caoeé@wc @Bw(zyc%>abud(q£@pﬁ)alkyl<0=or
H2N( C=0) - ( Gy €62 1 G5 6,  (CoCayalkyl
(G, 05) Al %{‘)tégé("%%%( )g?;‘lf@ ?E)Eéj)é'kyg (g:%):ﬂ %N s()}:tcd’%gg: S?f(c,(C &8 )yII]: '-

(C, - CB) al ky

(C, - Co) & kyBOC:IKYIC, - C@Fafﬁ%yl ] (AC-Celptey#8@s;. ( C,phedylal kyl[CsEHg)cycloalkyl,

(C -0C6)al ky|c. dg)ﬁa@)ocyclc{aﬁ;y, é@%&é g, (C -C6)al kyI S2- NH-, H2N- SO2-,
H2N- SQ2- (C, - 66 }_Q WO 01/ PCT/ 1 BOL/ 00107 -

(Cl- 06) al kyl HN- 36'2 ( @9 éB?a?P oo to (eep- e BHRSPPT éﬂ';"sezf“’(edf 5L IMEpoered
CF3S(B-, (Clar@gyecik king,-whEEa+ anyphtbayhrpor( 8mEb08ain/ ok oimbgted carbocyclic ring may
(C2- C9) het eB&GMQIb%@'slﬁb!étututﬁcﬂ@utr( Q%ut@%ﬁ;@ﬁts%fegfé& ¥r|om 6 g%?&%eﬁsiﬁﬁg bPRRIdYeR, W th

t he nltrogen atom t are attach forma
20 7 deuterium, halo, CN, (C1-Ce)alkyl optionally substltuted with one or more fluorine atoms

(preferably one to three fluorine atoms), hydroxy, hydroxy-(C,-Ce)alkyl, (C1-Ce)alkoxy optionally
substituted with one or more fluorine atoms (preferably one to three fluorine atoms),
(C4-Ce)alkoxy(C,-Ce)alkyl, HO-(C=0)-, (Ci-Cglalkyl-O-(C=0)-, HO-(C=0)-(C4-Cg)alkyl,
(C1-Ce)alkyl-O-(C=0)~(C4-Cg)alkyl, (C4-Cglalkyl-(C=0)-0-, (C;-Cg)alkyl-(C=0)-O-(C,-Ce)alkyt,
25  H(O=C)-, H{O=C)-(C4-Cs)alkyl, (C;-Cg)alkyl(O=C)-, (C,-Cs)alkyl(O=C)-(C4-Cg)alkyl, NO,, amino,
(Cy-Ce)alkylamino, [(Cs-Ce)alkyl];amino, amino(C4-Ce)alkyl, (C;-Cg)alkylamino(C4-Ce)alkyl,
[(C-Ce)alkyl],amino(Cs-Ce)alkyl, H;N-(C=0)-, (C1-Cg)alkyl-NH-(C=0)-, [(C4-Ce)alkyl].N-(C=0)-,
H,N(C=0)-(C,-C¢)alkyl, (C4-Ce)alkyl-HN(C=0)-(C,-Ce)alkyl, [(C-Cs)alkyl]o,N-(C=0)-(C+-Cg)alkyl,
H(O=C)-NH-, (C;-Cg)alkyl(C=0)-NH, (C,-Cg)alkyl(C=0)-[NH](C;-Cg)alkyl, (C;-Cs)alky(C=0)-
30 [N(C;-Celalkyl)(Cs-Celalkyl, (C4-Celalkyl-S-, (C4-Cs)altkyl-(S=0)-, (C4-Cs)alkyl-SO,-, (C4-Cs)alkyl-
SO,NH-, HaN-SO,-, H;N-SO,-(Cy-Cglalkyl, (C1-Ce)atkylHN-SO,-(C4-Cglalkyl, [(C4-Ce)alkyl]oN-
SO,-(C4-Ce)alkyl, CF3S0s-, (Cy-Celalkyi- SOs-, phenyl, (C5-Cio)cycloalkyl,
(C.-Co)heterocycloalky!, and (C,-Co)heteroaryl; wherein one of the carbon-carbon bonds of
said five to seven membered carbocyclic ring may optionally be fused to an optionally
35  substituted phenyl ring, wherein said substitutents may be independently selected from
hydrogen, deuterium, halo, CN, (C,-Cg)alkyl optionally substituted with one or more fluorine
atoms (preferably one to three fluorine atoms), hydroxy, hydroxy-(C;-Ce)alkyl, (Cs-Ce)alkoxy



C9) het erocycl oal kyl group wherein any of the ring atons of said

(C2-C9) het erocycl oal kyl group 5 may optionally be substituted with a
substi t uano osgloext ed fromthe group consisting of hydrogerCT/ei1mp10CN,
(C1-C6)al kyl optionally substituted with one or nore fluorine atons,

hydr oxy; hydroxy-(Cl-C6)al kyl, (Cl-C6)al koxy optionally substituted W|th
one or nore fluorine atons, (Cl C6) al koxy6®1- C6) al kyl , HO (C=0) -
(Cl-C6)al kyl -0 (C=O -, HO (C=O-(C1-Co)al kyl,

(Cl-C6) al kyl -0 (C=0O - (C1-C6) al kyl, (Cl-C6)al kyl-(C0O-0,

(C1l-C6)al kyl -(C=O -0 (C1-C6)al kyl, 10 HHO=C)-, H(C=C)-(Cl-C6)al kyl, (C1-C6)
al kyl (C=C) - opt(oﬁéllyeebsatukeplv(l@:ﬁ# o( @mﬂemayrmele}dms (h@_éramrteds) three fluorine atoms),

C1- C6) al kyl@ | 1 . .
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accordi ng to cI aim1, wherein said compound of fornula |I has the exact
stereochem stry depi cted in formula O 4 R Rl a HOHR3 wherein R1,
R2, R3, R4 and R5 are as descri bed i% . 30 3. A compound accordi ng
to claim1l1, wherein Rl is optionally Substituted pyrazolo[3, 4-b]pyridinyl,
cinnoligyl, pyridinyl, 6,7-dihydro-5H[ 1]Ryri ndi nyl, benzot hi azol ylI,
oY enppngréwggxh IR L AATR! L coRRD A LEAT) <. RGO lTb? BSRY
8-tetr ahydr (y&F cficiatmksi(ﬁ Qkyl or(Cq-Gﬁm)RYUPﬁW (CHo)p- (C2-Co)heterocycloalkyl-(CHz)p-,

(C-Co)heteroaryl-(CHy),-, phenyl-(CH,),-, or naphthyl-(CH,),-, wherein p is an integer from
zero to four; wherein said (C,-Co)heterocycloalkyl, (C>-Cq)heteroaryl, phenyl and naphthyl
20 groups of said (C,-Cg)heterocycloalkyl-(CHy),-, (Co-Co)heteroaryl-(CHz)p-, phenyl-(CH,),-, or
naphthy!-(CH;),- may be optionally substituted on any of the ring atoms capable of supporting
an additional bond with a substituent selected from the group consisting of hydrogen, halo,
CN, (C,-Cs)alkyl optionally substituted with. one or more fluorine atoms, hydroxy, hydroxy-
(C,-Ce)alkyl, (C4-Cg)alkoxy optionally substituted with one or more fluorine atoms,
25  (Cy-Celalkoxy(Cq-Celalkyl, HO-(C=0)-, (Cy-Cglalkyl-O-(C=0)-, HO-(C=0)-(C,-Cs)alkyl,
(C1-Ce)alkyl-O-(C=0)-(C,-Cg)alkyl, (C;-Cg)alkyl-(C=0)-0-, (C;-C¢)alkyl-(C=0)-0-(C;-Cg)alkyl,
H(O=C)-, H(O=C)-(C4-Cg)alkyl, (C-C¢) alkyl{O=C)-, (C;-Cs)alkyl{(O=C)-(C,-C¢)alkyl, NO,,
amino, (C4-Ce)alkylamino, [(C;-Cg)alkyll, amino, amino(C;-Ce)alkyl, (C,-Cg)alkylamino
(C4-Cs)alkyl, [(C+-Cs)alkyl].amino(C,-Cg)alkyl, H,N-(C=0)-, (C4-Ce)alkyl-NH-(C=0)-,
30  [(Cy-Ce)alkyl]oN-(C=0)-, H,N(C=0)-(C,-Cg)alkyl, (C1-Ce)alkyl-HN(C=0)-(C,-Cg)alkyl,
[(C4-Ce)alkyl]oN-(C=0)-(C,-Cg)alkyl, H(O=C)-NH-, (C;-Cs)alkyl{C=0)-NH, (C,-Cg)alkyl(C=0)-
[NH](C1-Ce)alkyl, (C4-Ce)alkyl(C=0)-[N(C:-Cs)alkyl](C,-C¢)alkyl, (C4-Ce)alkyl-S-, (C4-Ce)alkyl-
(5=0)-, (C+-Celalkyl-SO,-, (C4-Cglalkyl-SO,-NH-,  H,N-SO,-,  H,N-SO,-(C;-Ce)alkyl,



WO 01/57023 PCT/1B01/00107 -62 4. -A conpound according to claim 2,
wherein R is optionally substituted pyrazolo[3, 4-b]pyridinyl, cinnolinyl,
pyri di nylwo 61/77ds hydr o- 5H-[ 1] pyri ndi nyl, benzot hi azol yl , padaooilop107
pyrazinyl, benzoi m dazolyl, benzofuranyl, benzo[b]thi ophenyl, naphthal enyl,
qui noxal inyl, isoquinolinyl, 5 6, 7, 8-tetrahydro-quinolin-3-yl or
quinolinyl. 5 5. A conpound according to ettaim 1, wherein RL is optionally
substituted pyrazolo[3,4-b]pyridin-5-yl, cinnolin-4-yl, pyridin-2-yl,

6, 7-di hydro-5H[I| ]pyrindin-3-yl, benzothiazol-2-yl, indol-2-yl,
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C, o) al kéq or (C?)'3 sh dr@ﬁﬂo&q %F'ng%%ﬁlkﬁ%r 5"?"” onpound according to claim
n

2, wher R3 ISX('ﬁN &ﬁ§lwr§r%'ﬁs'ﬁpff@9@as E@b_ove and

with the proviso that when R* is a five-membered heterocyclic group, either R? or R®
must be substituted by a functional group other than (C;-Cg)alkyl, hydroxy(C,-Cs)alkyl, (C;-
Cs)alkoxy, (C4-Ce)alkyl-(C=0)-O-, (C4-Cs)alkyi-(C=0)-O-(C,-Cg)alkyl, amino, (C,-Ce)alkylamino,
[(C4-Ce)alkyl]lzamino, amino(C4-Cs)alkyl, benzofuryl, indolyl, azacycloalkyl, azabicycloalkyl or
25  benzopiperidinyl. h
2. A compound according to claim 1, wherein said compound of formula I has the
exact stereochemistry depicted in formula

/U\N/'\:/\:/R4 la

OH R
wherein R', R% R®, R* and R® are as described in claim 1.

30 3. A compound according to claim 1, wherein R' is optionally substituted
pyrazolo[3,4-b]pyridinyl, cinnolinyl, pyridinyl, 6,7-dihydro-5H-[1)pyrindinyl, benzothiazolyl, indolyl,
pyrazinyl, benzoimidazolyl, benzofuranyl, benzojb]thiophenyl, naphthalenyl, quinoxalinyl,
isoquinolinyl, 5, 6, 7, 8-tetrahydro-quinolin-3-yl or quinolinyt.



C o)al kyl or (C3-C,0)cycloal kyl-(CH2)n-. 19. A conpound according to claim
6, wherein R3 is optionally substituted (C, - C, o0)al kyl or

(C3-C, 0) wabosdoky| - (CH2) n-. 35 20. A conpound accordi ng teCcTARilonB);7 wher ei n
R3 is optionally substituted (C, - C,o0)al kyl or (C3-C, 0)cycloal kyl -(CH2). -
WO 01/ 57023 PCT/ 1 BOL/ 00107 -63 21. A conpound according to claiml1,
wherein R3 is optionally substituted n-but§d-, t-butyl, isobutyl, n-pentyl,
2-met hyl - pentyl, cyclopentyl, or cyclohexyl. 22. A conpound according to
claim2, wherein R3 is optionally substituted n-butyl, t-butyl, isobutyl,
n- pentyl 2-net hyl -pentyl, cyclopentyl, or cycl ohexyl 5 23. A corrpound
according to cla#m 6, Avxbmmp@umﬂ Ia&:qrd;ng);m iciina 2, ywretdis tR' t st eptionally Lsustifuted
t-butyl, isphLlg 4. snppfamy{émno%yns;r%r 9%&&%%){%;}9&% %nzo%azswneagxyl :
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is substituted by fluo npound aim1,
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i sobutyl, obenkothipgbl-2xl - cyadadulaquL pytdzindBy, A cbemafmuduiolmordbﬁgzotughnd aim 2,
wher ei n R3 or o e uor net ut
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i sobut yig oau.ﬂd.WQr@Wm@Mst)phexyl 30. A conpound according to claim 8,
wherein R3 is 4,4-difluoro-cycl ohe f uor02
i sobutyl, or 1- hédr ox§- %W%%CQ%WJ( 1?‘3,&%‘6&') "ﬁWEf' (?co?cffpﬂﬁf’ ¥%f“?ﬁd1
wher ei n R3 pwazplofB.4blpyridorSey, cyanroliresyll metphydin-2-2, f | G@rdihy@rorfik[hplrindint3,,
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7. A compound according to claim 1, wherein R' is optionally substituted

quinoxalin-2-yl, quinoxalin-6-yl, quinolin-2-yl, quinolin-3-y}, quinolin-4-yl or quinolin-6-yl.

8. A compound according to claim 2, wherein R' is optionally substituted
20  quinoxalin-2-yl, quinoxalin-6-yl, quinolin-2-yl, quinolin-3-yl, quinolin-4-yl or quinolin-6-yl.
9. A compound according to claim 1, wherein R? is optionally substituted benzyl.
10. A compound according to claim 2, wherein R? is optionally substituted benzyl.
11. A compound according to claim 3, wherein R? is optionally substituted benzyl.
12. A compound according to claim 4, wherein R? is optionally substituted benzyl.
25 13. A compound according to claim 5, wherein R? is optionally substituted benzyl.
14. A compound according to claim 6, wherein R? is optionally substituted benzyl.
15. A compound according to claim 7, wherein R? is optionally substituted benzyl.
16. A compound according to claim 8, wherein R? is optionally substituted benzyl.
17. A compound according to claim 1, wherein R® is optionally substituted (C;-
30  Cyp)alkyl or (C3-Cyg)cycloalkyl-(CH,),-.
18. A compound according to claim 2, wherein R® is optionally substituted (C;-
Cio)alkyl or (C5-Cyo)cycloalkyl-(CHy),-.
19. A compound according to claim 6, wherein R® is optionally substituted (C;-
Cio)alkyl or (C3-Cyp)cycloalkyl-(CH3),-.
35 20. A compound according to claim 8, wherein R® is optionally substituted (C,-

Cio)alkyl or (C3-Cso)cycloalkyl-(CH,),-.
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30. A compound according to claim 8, wherein RYis 4,4-difluoro-cyclohexylmethyl,
20  2-fluoro-2-methyl-butyl, isobutyl, or 1-hydroxy-cyclohexyl.
31. A compound according to claim 16, wherein R® is 4,4-difluoro-
cyclohexylmethyl, 2-fluoro-2-methyl-butyl, isobutyl, or 1-hydroxy-cyclohexyl.
32. A compound according to claim 1, wherein said compound is:
Quinoxaline-2-carboxylic  acid  [1(S)-(3-fluoro-benzyl)-2(S),7-dihydroxy-4(R)-(1H-
25  imidazol-2-yl)-7-methyi-octyl]-amide; ) .
Quinoxaline-2-carboxylic acid [1(S)-benzyl-2(S),7-dihydroxy-4(R)-(1H-imidazol-2-yl)-
7-methyl-octyl]-amide;
Quinoxaline-2-carboxylic acid [7-fluoro-1(S)-(3-fluoro-benzyl)-2(S)-hydroxy-4(R)-(1H-
imidazol-2-yl)-7-methyl-octyl]-amide;
30 Quinoxaline-2-carboxylic acid [1(S)-benzyl-7-fluoro-2(S)-hydroxy-4(R)-(1H-imidazol-
2-yl)-7-methyl-octyl]-amide;
Quinoxaline-2-carboxylic acid [1(S)-(3-fluoro-benzyl)-2(S),7-dihydroxy-7-methyl-4(R)-
sulfamoyi-octyl]-amide;
Quinoxaline-2-carboxylic acid (1(S)-benzyl-2(S),7-dihydroxy-7-methyl-4(R)-suilfamoyl-
35  octyl)-amide;
Quinoxaline-2-carboxylic acid [7-fluoro-1(S)-(3-fluoro-benzyl)-2(S),-hydroxy-7-methyi-
4(R)-sulfamoyl-octyl}-amide;



Qui noxal i ne-2-carboxylic acid [1(S)-benzyl-4(R)-(4-fluoro-1
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allergic condi tiannisxaluhé}ﬁearbbmic assaci di(Solbavzylky -fiuofd-2(8Rmydraxp-7-nvethiyhk (R)-
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n & Al ComSMINGIaHge AR COR (S B BRE DI s T TADAPE>  hat
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treating or reven er or condl can rea d or
pr event ed by‘eiﬁxhv'tﬁ"tob"rfg?tmap‘ldfa binding to the receptor CCR1L |n a manmmal ,

conpri sing an amgdfbxdihe-2-c&BEYMINECIAC QOJ-BLiBrotu2n B (), Lhydxy-A-methyl-4(R)-
phar maceut i calh é %/\O 0|1/ ?HOZ?) PCT/ 1 B01/ 00107 -65 acceptable salt thereof,
effective i MtYEARMRY PSS Pent i ng such disorder or condition and a
phar maceut i cal | y Qamexgirexbicearbexylic i eacid 35[(Spbenayiotbiofoad(S)-hydeaxy-Agnethryl-4(R)-
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adm ni steri ng to a i n need of such tfeatnment or prevention an
amount of a %%Jdﬁﬁfhﬂeﬁ%'}ﬁf"ﬁﬁr to cI aim1, or a pharnaceutically acceptable
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phar maceutical | yq %8&9?5@2%& d;ﬁd"ﬁ(gﬁ% Tg‘;@?g”fﬁ“‘ﬁ{g RSy et {o?%%u?)”g or

pr eventi ng such I sor rmaceut | ca sition
for tredingSof-dfyeoent i“ﬁ@y'eﬁ’cml'@@fd&er or condition
Quinoxaline-2-carboxylic acid [1(S)-benzyl-4(R)-(4-fluoro-1H-imidazol-2-y1)-2(S)-7-

dihydroxy-7-methyl-octyllamide;

Quinoxaline-2-carboxylic  acid  [7-fluoro-1(S)-(3-fluoro-benzyl)-4(R)-(4-fluoro-1H-

imidazol-2-yl)-2(S)-hydroxy-7-methyl-octyl]-amide; and
25 Quinoxaline-2-carboxylic acid [1(S)-benzyl-7-fluoro-4(R)-(4-fluoro-1H-imidazol-2-yl)-
2(S)-hydroxy-7-methyl-octyl]amide.

33. A pharmaceutical 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-

30 transplantation, transplantation tissue rejection, atherosclerosis, restenosis, HIV infectivity,
and granulomatous in a mammal, comprising an amount of a compound according to claim 1
that is effective in treating or preventing such disorder or condition and a pharmaceutically
acceptable carrier.

34, A pharmaceutical composition for treating or preventing a disorder or condition

35 that can be treated or prevented by inhibiting MIP-1a binding to the receptor CCR1 in a

mammal, comprising an amount of a compound according to ciaim 1, or a pharmaceutically



sel ected from aut oi mmune di seases, acute and chronic inflanmatory
conditions, allergic conditions, infection associated with inflanmmtion,
viral, chwoni/s7obs onchitis, xeno- transplantation, transplpar/aaieniori ssue
rejection, atherosclerosis, restenosis, HV infectivity, and granul omatous
in a mammal , conprising a CCRL receptor antagonizing effective anount 20 of
a conpound accordl ng to claim1, or a pharémceutically acceptable salt
thereof, and a pharmaceutically acceptable carrier. 38. A pharnaceuti cal
conposition for treating or preventing a disorder or condition that can be
treated or prevented by antagonizing the CCRL receptor in a mamal,

conpri si ng accef@Hd salt éeept, effe@ind dgioentizg ng prefdnticd suad disodentor obndiios enpaund

according tP ?‘fem'é" &Eeﬁabb?escam%ﬁr maceutically acceptable salt thereof, and
I ca

a pharnmaceu g/ accepta e carrier.
A method for treating or preventing a disorder or condition selected from

autoimmune diseases, acute and chronic inflammatory conditions, allergic conditions,

5 infection associated with inflammation, viral, chronic bronchitis, Xeno-transplantation,
transplantation tissue rejection, atherosclerosis, restenosis, HIV infectivity, and
granulomatous in a mammal, comprising administering to a mammal in need of such treatment
or prevention an amount of a compound according to claim 1, or a pharmaceutically acceptable
salt thereof, that is effective in treating or preventing such disorder or condition.

10 36. A method for treating or preventing a disorder or condition that can be treated
or prevented by antagonizing the CCR1 receptor in a mammal, comprising administering to a
mammal in need of such treatment or prevention an amount of a compound according to claim
1, or a pharmaceutically acceptable salt thereof, that is effective in treating or preventing such
disorder or condition. ’

15 37. A pharmaceutical 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

20 of a compound according to claim 1, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

38. 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, comprising
a CCR1. receptor antagonizing effective amount of a compound according to claim 1, or a

25 pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.



