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HETEROCYCLIC AMIDE. 6ERIVATIVES '
Background of the Invention

The present invention relates to novel hexanoic acid derivatives, methods of use and
pharmaceutical compositions containing them.

The compounds of the invention are potent and selective inhibitors of MIP-1« binding
to its receptor CCR1 found on. inflammatory and immunomoduiatory celis (preferably
leukocytes and lymphocytes). The CCR1 receptor is also sometimes referred to as the CC-
CKR1 receptor. These compounds also inhibit MIP-1a (and the related chemokines shown to
interact with CCR1 (gg_ RANTES and MCP-3)} induced chemotaxis of THP-1 cells and
human leukocytes and are potentially uséful for the treatment or prevention of autoimmune
diseases. (such as rheumatoid arthritis, type | diabetes (recent onset), inflammatory bowel
disease, optic neuritis, psoriasis, multlple sclerosis, polymyalgia rheumatica, uveitis, and
vascufltls) acute and chronic mﬂammatory conditions (such as osteoarthritis, adult
Respiratory Distress Syndrome, Respiratory Distress Syndrome_ of infancy, ischemia

reperfusion injury, and glomerulonephritis), allergic conditions (such as asthma and atopic

dermatitis), infection associated with inflammation (such as viral inflammation {including
influenza and hepatitis) and Guillian-Bamre), chronic  bronchitis, xeno-transplantation,
transpfantation lissue rejection {chronic and acute), organ rejection (chronic and acute),

. atherosclerosis, restenosis, HIV infectivity (co-receptor usage), and granulomatous diseases

(including sarcoidasis, leprosy and tuberculosis).

M!Pﬁa and RANTES are soluble chemotactic peptides (chemokines) which are
produced by inflammatory cells, in particular CD8+ lymphocytes, polymorphonuciear
leukocytes (PMNs) and macrophages, J.Biol. Chem., 270 (30) 29671-29675 (1995). These
chemokanes act by inducing the mlgrauon and activation of key inflammatory and
immunomodutatory cells. Elevated levels of chemokmes have been found in the synovial fiuid
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.
Immunoal., -1806-1812 (1996), and Kuna et al., J. _Allergy Ciin, _Immunol. 321 (1994)).

_Antibodies which interfere with the chemokinefreceptor interaction by neutralizing MIP1a or

gene dlsruphon have provided direct evidence for the role of MIP-1a and RANTES in disease

by Ilmmng the recruitment of monocytes and_ CDB8+ lymphocytes (Smith et al., J. Immunol.
153, 4704 (1994) and Cook et _al., Science, 269, 1583 (1995')). Together this data

‘demonstrates thal CCR1 antagonists would be an effective at treatment of several immune

based diseases. The cbmpcunds described within are potent and selective antagonists of

CCR1.
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(Ci-Celalkylamino, [(C,-Cg)alkyl};amino, amlno(c,—cs)alkyl (C+-Celalkylamino(C-Ce)alkyl,
[(C+-Ce)alkyl) amino(C-Celalkyl, HN-(C=0}.. {C,-Ce)alkyl-NH-{C=0}-, HCr-Celalkyll,N{C=0})-,
30 HN(C=OMC,-Celalkyl, (Cy-Coalkyl-HN(C=OM(C:-Co)aliyl, [(C+-ColalkyllN-C=OC1-Ce)alkyl,
H(O=C}-NH-, (C:-Celalkyl(C=0)}-NH, (Ci-Celalkyl(C=OHNHJ(C-Colatkyl, (Cs-Celalkyl(C=0)-
- IN(C-Ce)alkyl)(C1-Ce)alkyl, (Ci-Cealkyl-S-, (Ci-Colalkyl-(S=O}-, (Cr-Celalky-SOz, (Cr-Colalkyt-
‘SOANH-, HN-S0,-, H,N- -S0AC-Celalkyl, (C+-Ce)alkylHN-SO~(C-Celalkyl, [(Ci-Celalkyl];N-
_ SOAC:-Celalkyl, CF380s,  (CiCelalkyl- SO, phenyl,  (CyCiolcycloalkyl,
35 (CrCodheterocycloatkyl, and (C-Cg)heteroanyl; wherein one of the carbon-carbon Bonds of
said five to seven membered carbocyclic ring may optionally be fused to an optionally
substituted phenyl ring, wherein said subsfitutents may be independently selected from



15 (C=O -, [(C1-C6)alky!]2N(C=0)-, H2N(C=O) - (C1=C8)al kyl,

(C1- CB) al kyl - HN(C=0) - (C1- 06) al kyl, [(Cl-08)al kyl j 2N-(C= O) - ( C1- Cb)A&/GKkJ004
H(O=C)-NH . (Cl-C6)al kyl (C=O -NH, (Cil-C6)alkyl(C=0- [NH (C1-C6)alkyl,
(Cl1l-C6) al kyl (C=O -[ N(C1-C6)al kylj(Cl-C6)al kyl. (Cl-0C6)alkyl -S-,

(Cl-C6)al kyt- (S=O-, (Cil-Co)al kyl s@2, .(Cl-C6)alkyl-S2-NH, H2N SO2-.
H2N- SO2- (C1- Cs) al kyl, (C1-C6)al kyl HN- SOZ-(C, - 36) al kyl ,

[ (C1-C6) al kyl ) 2N- SCz- ( C1- C6) al kyl , CF3SC3-. (Cl-C6)al kyt-SC3-, 20 phenyl,
(C3-C10) cydoal kyl , (C2-C; q) heter ocydoal kyi, and (C2-C9)heteroaryl; wherein
the (C2-C9)heteroaryl noiety of said R3 (C2-®9)heteroaryl-(CH2)n group may
contain fromone to three heteroatons i ndependently selected fromnitrogen. °
sul fur or oxygen- wherein said (C2-C9)heteroaryl noiety of said

(C7- C9) het eroar yt - (CH2 oup ma gptionally be substituted on any of
the ring car b'® ’%F%r?ﬁ“éﬁ% alo. GN. f( riialy! apfioaaity substiird Mifh #neiiof moge fuprine

substituent satbrec (pedetblpond kethgreOuprireoatemns)! | Hygroxy, ﬁwdikgag.e.rcs)ad@u(@mswmoxy
o, Syl Sy A iR M e G M
with one or %@ﬁe’aﬁl"orrs"’oﬂé‘iom 49@&@5@9&% ky HO-{CFHO-CEelpkyl.
E% %g a: Ey: (Gcﬁa@-o-(cwml KUCLCPBL Rk E=0)-0-, (c,-<l:s)a=kmc:-0)—o-(c‘ace)a kyl,

a
- (C1. 08) al Kyl 'g‘%@f%ﬁc‘éﬁ&%’% 10'*?%’@@:@* fﬁ?é‘é""’t‘g Cg&‘é’r’ﬁ'ﬁ‘ NG amino,

(G, - 08) al kyl (©=@yaiky k(eI - (FCHnatS) BRI, m@p)aquq(ctcs)alkyl

(G -0)alkyl q«m,mawﬁnwcmmmyum RO(C, @C)&a ¥,

-(C1- C) al kyl

(BN o ot T G A o

(’(cﬁ:% 1|9E1 FaNH (C GRG0 RYH.- (NCHaRYG=ONMB) G+ Re)dlkyl, (Cz-Cs)alkyl(CFO)-
a

o e T T i, LR el vty
a

( Cl1- C6) al kyl sgsucaqswcs) al leFaSOs-SOTWzI-Ce)aWN- S@Ns-, H2 pheh.- (%Cﬁ)c@ﬂban&yl

Cl- Co6) al ky c@@,,ag, kyl 12N 4 AUG 2004

(SOr(Clza al( kyl . gF ? mbrcglﬁ %I - éﬂ yp]h%r%é; MB- Cl o) cycl oal kyl .

(CTC) het rocyclo R gc“aﬁif iciﬁ NiFHomy o 2apup ofthel ~ noi et y

of said R3 afoghulg CH2) ,r group is optlonally substituted phenyl or

napht hyl , wherein said phenyl and napht Q(yl may optionally be substituted
with fromone to 5 three substi tuentjg;lﬂdepegdent ly selected fromthe
to

group consi sting of hydrogen, deuteri halB  CN. (Cl-C6)al kyl optionally
substituted with one or nore fluorine , hydroxy, hydroxy-

(Cl-Co6)al kyl, (qgj-C6)alkgxy optionally sufgtituted with one or nore
fluorine atons. g - C6) al koxy( G -C6) al kyl. HO(C: --0y.

(g - C.) ai kywherg:8) is hygopgrcdeytenum), (GGl Ihydroxy, (Ci-Ce)alikoxy, hydroxy(C-Ce)atkyl,

{C1-Ce)alkoxy(C=0}-, (C3-Crolcycloalkyl-(CH,),-, (C-Cs)heterocycloalkyl-(CR,),-,
20  (CyColheteroaryl{CH,),-, phenyl-(CH,),-, or naphthyl-{CH,),-, wherein p is an integer from
zero to four; wherein said (CCg)heterocycloalkyl, {C.-Cs)heteroaryl, pheriyl and naphthyl
groups of said (Crcg)heterocydoalkyi-(éﬂz)p (Cr-Co)heteroaryl-(CH,),-, phenyl-(CH.),-, or
naphthyi-(CH,),- may be optionally substituted on any of the ring atoms capable of. supporﬂng _
an additional bond with a substituent se!ected from the group- consustmg of hydrogen halo, )
© 25 CN, (Ci-Celatkyl opfionally substituted with one or more fluorine atoms, hydroxy, hydroxy-
{C-Celalkyl, (C,-Ce)atkoxy optionaily substltuted with - one or more ﬂuonne -atoms,’
(C+-Cs)alkoxy{C;-Celalkyt. HO-{C=0})-, (C1-Ce)alkyi-O-(C=0}-, . HO-{C=0)-(C+-C¢)alkyi,
(C1-Ce)atky-O-(C=OHC-Colalkyl, (Cr-Clalky-{C=0)-0-, (C-Colalky-{C=0}-0ACy-Celalkyl,
. H{O=C)-, H(O=Q)-(C-,—Cs)alkyl. (CiCe) alkyl(O=C)-, (CCs)alkyl(O=C}HC:-Cs)alkyl, NO,,
30  amino, (Ci-Ce)alkylamino, [(Ci-Celalkyl), amino, amino(C,-Ce)alkyl, (CrCG)alkylamino
(C-Celalkyl,  [{Cy-Ce)atkyl),amino(C,-Cg)atkyl, H.N-(C=0})-, {C,-Cs)élkyi-NH{C=0
[(Ci-CelalkyllN-(C=0)-.  H,N{C=0}(C,-Cealkyi, (C1-Cs)alkvl-HN(CﬂHCn-Ce)alkyl.
[(C+-Colalkyl:N{C=0HC:-Celalkyl, H{O=C}-NH-, (C:-Cq)alky{C=O}-NH, (C-Colalkyi{(C
INH](C+-Celalkyl, (C1-Co)alkyl(C=OMN(C,-Cq)alkyl}(C-Ce)alkyl, (C1-Coalkyt-S-, {C,-Ca)alkyl-

floril

;:_f.‘-.. _
N



“(orce) al ky[- O (C=0) - (CI -CB) al kyl , - (G-C6)al kyt - (C~OYO- . o b AUG ADh
~~(C-C0 al kygf, =0-04C1 - C6) al kYt. 10 H(O=(,)-,, H(O=O)-(G -Cs)al kyl,
(Cl -Ce)al kYl (O=Cy. (C-CB)alky[(C=O-(Cl-Cr .)al kyl. NO2, ami no.
~(g-(:~alkylamnn.. [ (G -C6)al kyg2am no, am no(Cl-CrJal kyl, .

(g -C~,)al kyl ami no( G - C6) al kyL f(CI - CG) al kyQ2am no{ Cl - C6) aI kyI

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

H2N( €=0) - (Cl - C6) al kyl..  (Cl.-C8) al kyl - HN(C—O) (C-(~s)al kyl . [(C' .
| - CO) al ky[ hN- (G- - OXCl - C6).al kyl.. H(O=C)-NH. (G - CG)aI kyl (G- O - NH,

(R R e S A,
ol St
E:FCzssga; het gr ocy@f Ba?m t"é 8%1‘ 5%“&@%%93W%M&%n to

which ig i sg)aétaaeﬁeﬂlkﬁ@rm whémmnydmthaaddCrgﬂhmmpﬂMmm ng. -
wher ei n a”%gg og[%%n&%bé&ﬂstﬁhmfa St @luddt V&ie%ﬂ%ﬁ%&%&ac&ﬁ&ihfnlgr by nay

_optlonally stituted wWth a substituent selected fromthe g roup
“ consi st i nghsogsgdhg et (Grbelrltl; winfin FPstieied Wit ofe) g1 iyt JpFEnairmy:
. Substi tut eﬁwmxymﬁmym.mmg (d.ma)alkaq cqrhommy s@sﬁtafedmilhl geomantre fiswiree .
“-fluorine at.ons d?(':i%)?i na y
substltuteof ﬁ:ﬂ‘% g d%();?%ﬂ?'l uori ne re ere%ublqrl one to'te'ﬁ&kﬁ -
fluorite a@mﬁbﬂlkﬁﬂs@ﬁ){%)aﬁﬁko ’F@g(
(G - G al kyhc4$5RQo= L(_cm)ea@l(cﬁs:)atdssqaamox}{c,cs)aw Noz amino, -

(a- 06)~a| R4 & in “;X.ky:( tiyt,
(c-( o a&&%&%mw v

(G - () al fpxdeygechd (Gﬁtabmhﬂét&wm&mméﬂzaﬂﬁmmﬁbnmm_

(- C.g) alkrl am ol %@%& d Sondrehel i i gHine-0)
DN- ¢ ' = 3
' Ez N( (C-O) (MC%QMWW {Qrce)aéﬂv'k?o— ﬂﬁ@@a@‘ﬁ@} €&y W Oz (CColalkyt-

- i (Cl - 06) afdyy. EC PR [0/ fRRALNNH.
(6" o) g de g H;;w S e O g et gt
EQ( Co) al K??‘CWQ' dW?lema@Qz NH . H2WB02-, H2N- SQOz- (G - Cr Jal kyl

g:%-s&?bal kg HNE@@&;&&@C@:@M ©, L(ﬁsﬁl haddey QRN_ I SI%_ I( CJééCS) al kyl ,
- y ycl oal kyl .
(C 2-Cg) héter%‘él@ﬂ&l"gﬂgﬁ& f&gﬁ gt tf°gﬁr%ﬁ wher ei n one of _the

car bon- car bon bathdee phviscsthatavtien Vblﬂafwsﬂmmemmmd@mme@er B 0i Ry nmy
opt.i onat by, he bémdmieg %@%b@?#&ﬂaﬂ@uﬁﬁﬁ (& %i?phﬁaaeky( &l-8gah@r,ei n said
SUDSLT LU el Y 8 RS S i €5 Bl e, o (cr&)aﬁmm :
n 25 [(C.-Cs)alkyllzammo amtno(C,-Cs)aiky( benzofuryl mdolyl azacycloalkyl, azablcycloalkyl or
benzopqpendmyi
One embodiment may provide pharmaceutically acceptable acid addition salts of
compounds of the formula 1. The acids which are used to prepare the pharmaceutically
acceptable acid addition salts of the aforementioned base compounds of this invention may be
those which form non-toxic acid addition salts, i.e., salts containing pharmacologically acceptable
anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, suifate, bisulfate,
phosphate, acid phosphate, acetate, lactate, citrate, acid citrate, tartrate, bitartrate, succinate,
maleate, fumarate, gluconate, saccharate, benzoate, methanesulfonate, ethanesuifonate, -
benzenesulfonate, p-toluenesulfonate and pamoate [i.e., 1,1-methylene-bis-(2-hydroxy-3-
naphthoate)]salts.
Another embodiment may relate to base addition salts of formula 1. The chemical
bases that may be used as reagents to prepare pharmaceutically acceptable-base salis of those



hydrogen, deuterium halo. CN, (C -C6)alkyl optionally substituted wWitiumPng,
or nore fluorine atons (preferably one to three fluorine atons), hydroxy,
hydr oxy- (C, - C6) al kyl , (C, -C6)al koxy optionally substituted with one or
nore fluorine atons (preferably one to three fluorine atons).

(C, -0C6)al koxy(C, -Co)al kyl. HO(CO-, (C, -Co6)alkyl-0-(CO -,

HO (C=0)-(Cl-CB6)alkyl. 5 (g-C6)al kyl -0-(C=0O-(C, -Co6)al kyl.

(CT-C6)al kyl-(CO -0, (C1-COalkyl-CcO -(Cl-C6)alkyt. H(O=C)-.
H(O=C)-(C,-C6)al kyl, (C, -C6)alkyl (0O=C) -, 8(C, -0C6)al kyl (C=C)-(C1-C8) al kyl,
NC&2. amno, (G -C6)alkylanmno, [(C, -C6)alkyl]2am no, am no(C, -C6)alkyl,
(C -(:6)al kylam no(C,-C6)al kyl, [(C, -C6)alkyqg.,zm no(C, -C6)al kyl .

H2N- ( C=0) - .coMpou) aﬂfQWula\ll-lﬂ'(aCa(e) acidi¢ (Mrat@e) are Itlyﬁsle that(r@ay0Ojorm non-toxic base

Hégg SI_E) | I( gﬂt%%&%con&%un?@@c’ﬁyr{? E%%%ﬁ_éé&s(r@ @éliﬁg bl.{t %%_lat IIRMed {o
(C -C6) aI k yhgse=arivad] {ran- S&haphayiacglayicaliy) wdeptdneopafzons[sbu(c@ a€falkali metal
LIS B, Kol B Yo o a1 T o o i
(Clc::38$) al kyhagresam)( Gmaenminkybr  veetsailal layiine Naddiivn ( SaltsCojumhk yds, N-
(355 (Ao Mgy SETARIO Hh an coporbaso sl o
(ﬁ2 C?Z)Prerhﬁl:egngdeutuce(li%c@))tm emongtﬂgmadaskyl . R5R6N sul Ionyl or a (::]I‘ O;Jp (szi
Lygr oxy. (Cl- %@Fk%gxr%daﬁ%\ﬁﬁ%g ?‘Ea?'%@kmﬁé_. H&%@b@@?&éﬂ@hﬁ@%’&%n &'6 a?é o
( C3- C, 0) cy dwedekrythe @mapqunds 0The-nveatien ey @sist &s/¢is @OHEaNS configOrations and as

(C2- C9) het ‘?ﬁs%@é'thé@k?)': phenyl - (CH2) p-, or naphthyl-(CH2)p . wherein p
Is an integer from zero to four, wherein said (C7-Cg)heterocycl oal kyi,
(C2- Cg) het er oar wnleqsr@hqmwmmdmpm the alkyrangpalketyl gsgups referred to herein, as

Cr-C~)h Ly 7 - " -
O anis e EKRe etk mofeted Br otnbgrled RIS Mirsih RIg) Sner Pl Y e e -
capabl e of osuppraherdngnd dheyaduivt dlemale Byoltid (Ridt:heysloprapyt, i eyglehutyk edyelopentyl r om
the group 9aah§@y| Bﬂcmor%ggocg% lindARl6P bre%%h@aaé Gomgﬁgﬁ%;lfa noftfels OOl

substitute one or | 'uorine atons
( C1- 08) al kyatheryise Irghyaied: dripgep mayriediude fwnse,uqmmea lvoriine aad mdlrm)r e

fluorine atons. (¢_c,)Cycloalkyl when used herein refers to cycloalkyl groups containing zero
to two levels of unsaturation such as cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl,
cyclohexyl, cyclohexenyl, 1,3-cyclohexadiene, cycloheptyl, cycloheptenyl,
bicyclo[3.2.1]Joctane, norbornanyl etc..

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

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



(C -C6)al koxy(Cl-C6)atkyl, HO (C=O-. .(C -Co)alkyt-O(C0O}, 4 AUG 2004
HO (C=O-(C -(:6)alkyt, (C-Co)alkyl-O(CO-(C, -Co)al kyt,
(C -C8)alkyl-(CO-0O0. (C-0Cp)alkyl-(CO-0(C,-0C6)al kyl, HO=C)-,
H(O=C)-(C, -C6)al kyl. (C -C6) alkyl(0C=C-. (Cl-C6)al kyt(O=C}-(C, -0C6)al kyt,
NC2. 30 am no, (Cl-C6)atkylamno, j(C -C6)alkylj2 am no, am no(C, -C6)al kyl,
(C1 )aikylamno (C,-C6)alkyl. [(C, -C6)al kyf]2am no(C, -C6)al kyt.
H2N- (C=O)-. (Cl-C6)atkyt-NH (C=O-, ((Cl-C6)aikytl2N-(CO -,
H2N( C=0) - (C1- C8) al kyl . (C, -C6)al kyt - HN( @20 - (C, - C6) al kyl ,

Cl- C6) al = : I =N : I =0
E(Cl ~ ;l k%%%{%'@’cﬂ%ﬂa%ﬁq’%@ @%8 Ha&ELdyINT, 3, 54fiaaiS005 <2 65HSmdbiy,
( C1- C6) al kylld£tipdipaqhGipyddylapwimilyl Gy @andl wyitazifye, 1. 26 tbaal - 152,3-triazinyl,
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NCO}, (cs 3al t cyiry whenjused hpmr(mamrqﬁﬁrt@pr@nxi@rnepr)tbylkyl 04c
Y(Cl-C6)atkyl.. (C1 -cs) Iky =GO . (CLl-C6)Ikyi-{c=03-O(G -C6)a kyL

H OC=C)-. H(O=C)4CrC6)al kyt. (C,-C6) aWO=C)-.

(Cs-Cs)atkyl (C=C}(Cl-&)al kyl. NO2. am no. (C.t-C6)atkylam no.

[ (C1-C6) atkyg2' amino. arr i io(Cl-C6)alkyl. (Cs-C6)all o (Cz-C6laft .
{(Cs-Cejal kyt)iam no(Cr-C6)aky[. HZN{G=G}, (C -C6)al kyd NH (C=C .
[(_j-CB6)atkyl N (c=C)-. - HzN(C=CHC1- C6l at KA
(Cl-(:~s)alkyt-HN(C=O) - (Ct-CB)al kyt. _[(Cs-CB)al kYl -(C=-0O{Cs-., k4A 15
HO=CO-NH. (Cl-C6)al WC O -NH (Ca-C6)al kyf ( G=0HNhj ( C1- C6) al kyt .
(Cl-CBlatt<yl (C} '"[N(GC -Cs}alkyl)(Cs-C6)alk t; (C -CO atkyl-S-.
(g-0C6)al kyt-{S=0)-. (C -GCs)a(kyt-S4z-. (CG Cs)atkyf- SOz-NH . 1-12N SO .
HzN- SO - (Gl-C6) atkyl. (C s-Cs)alk HN S2-(Cl-C6)al kyl. [(Cr-Co6)al kyt] zN
SQz- (Cl1-C6) af kyl . cf S@B-. (Ct-c6)al k 4-503-. phenyl. (C3Cs0)cydoal kyl .
(Cz- @) het er ocydoat kyt. and (Cz-Cqg) heteroaryt; 20 R6 i s hydrogen,
deuterium (Cs-C6)atk | or amno; X is NR7 or S wherein R7 is defined as R4
above; . and




.with the .proviso'that when R4 is a five-menbered heterocyclic §rAdlep2004
either RZ or R3 nust be substituted by a functional group -other.-than
(C1l-Co)atkyt. hydroxy(C% C6) at kyl. (Cs- C6)al koxy, (Cl- C6 tkyt{C O -0-;
(C -Co)alkyl{C () -O(Cy-C6)al kyl.- am no, (C C6)al kytammo. 25

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

azacydoal kyl . azabi cydoat kyt or benzopi peridinyl. One enbodi nent may
provi de pharmaceutically acceptable aci doaddition salts of conpounds of

the formula 1. The aci ds which are use tP repare the ph ceutl SHHEX
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phosphate, acid mBReelaldhpodh@ of rmuRcCt alag, indide &tose with thecstereatisemistry
tartrate, bitartrate, succinate, mal eate, fumarate, gluconate, saccharate,

benzoat e, rAepiciartis fpt te, ethanesul fonate, benzenesulfonate,

p-tol uenesul fonate and panpbate i.e., 1,1 -nethyl ene-bis-(2-hydroxy- 3-
napht hoate) ] salts. Another enbodinent may relate to base addition salts of
formula 1.. The chemical bases that nmay be used as reagents to prepare

~ pharnaceutical ly acceptable base sajts of those 4 AUG 2004 8 conpounds of
~formula | that are-acidic in fatur -are those that may formnon-toxic base
.salts with such conpounds.  Su o0x] c bpde salts y include, but are
~not limted to those derigbkd T _arnacologlcéﬁly accept abl e
cations such as alkali netal c&iloné%# é? . pot assi um and sodi um and

al kal i ne  eart'h netal cations e(c. ci n1and magnesi um), anmmoni um or
wat er sol ubl e ami ne addition salts such as N- nethyl gl ucam ne- ggeglun1ne)
and the |ower al Faefeiredrmempaimdsref thst foemulbd seaydagiude Biose yigraimBe ir Priianaly

t abl |
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ot herw se | IﬁQPﬁtﬂ%I@ﬁ% Q]E}ﬁ'logélwi ot&ﬁg‘ rﬂ:llihﬁn@B g'é%’tpz% F'J &u ﬁ@lﬁll -39 ??Qﬁ)iﬁbhnﬁs

well as the a I es rouPs referr ereln

Al Koxy) | mynse Hrfeesily PYsAZlRlCHBY TR, iy ap WSt Vo ol HOVdo- S0
cycl opropyl ]pﬁh‘.ﬁﬂn%@w Ménzoﬁﬁﬂogﬂ%ﬂtﬂdol-zyl, pyrazin-2-yl, benzoimidazol-2-yl, benzofuran-

2-yl, benzolblthiophen-2-yl, naphthalen-2-yl, quinoxalin-2-yl, quinoxalin-6-yl, isoquinolin-

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

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



cycl ohexyl or cycloheptyl) or be linear or branched and cont ai nk &yl 208

noi eties. Unless otherw se indicated, hal ogen may include fl uorine,

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

cycl ohexenyl, 1, 3-cycl ohexadi ene, cycl oheptyl, cycl oheptenyl,

bi cycl o[ 3.2.1 ]Joctane, norbornanyl etc.. (C2-C9)Heterocycl oal kyl when used
herein may refer to pyrrolidinyl, tetr&ayd rofuranyl, dihydrofuranyl,
tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, oxiranyl,

nmet hyl enedi oxyl, chronenyl, isoxazolidinyl, 1,3-oxazolidin-3-yl,

i sot hi azol ibuia@arbomgaraom Houbie boetl; nn@e)nrefembw-wipaatylswsaitu@dy1~butyi, isobutyl,

1, 3- pyrazol, g I

tetrahydr ot tﬁgr@( %h Pﬂ b%ﬁ{l:’ tg?%ﬂl] pghfgt hi WE@B%M é?l (IJIPBtcﬁF'gH?%t\zdi nyl ,
mor phol i nylmore preferab rvemyein thﬁjsub&hfklﬁmzs ﬂlllqrol(,CB-QeMk)@hhyhudeyam n-yl, tetra
hyd roaze pinyl, piperazinyl, chromanyl, etc. One of ordinary skill in the
art will understand that the connection of said (C2- Cg) het erocycl oal kyl
rings is through a carbon or a spa hybridized nitrogen heteroatom
(C2-C9) Het eroaryl when used herein may refer to fury], thienyl, thiazolyl,
pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl,
tetrazolyl, imdazolyl, 1,3,5 4 AUG 2004 8a oxadi azolyl,

1, 2, 4- oxadi azol yl, 1,2, 3-oxadi azolyl, 1, 3,5-thiadiazolyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrimdyl, pyrazinyl,
pyridazinyl, 1.2,4-triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl,

pyrazol o[ 3, 4-b] pyridi nyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H
[1]pyrindinyl, benzo[b]thiophenyl, 5 6, 7, 8-tetrahydro-quinolin-3-yl,
benzoxazol yl, benzothi azolyl, benzisothiazolyl, benzisoxazolyl,
benzi m dazol yl, thianaphthenyl, i sothianaphthenyl, benzofuranyl,

i sobenzofuranyl, isoindolyl, indolyl, indolizinyl, indazolyl, isoquinolyl,
qui nol yl , phthal azi nyl, qui noxalinyl, quinazolinyl, benzoxazinyl; etc. One
of ordinary skill in the art will understand that the connection of said
(CZ- C9) het erocycl oal kyl rings is through a carbon atomor a spa hybridi zed
nitrogen heteroatom Aryl when used herein may refer to phenyl or naphthyl.
4 AUG 2004 9



The conpounds may include all conformational isomers cis and trans,i &ﬁ%&ﬁ)
. and all optical isonmers of conpounds of the fornula | (e.g. enantloners
and diastereoners), as well as racernic, diastereoneric and ot her nixtures
of such isomers. Preferred conpounds of formula | may include those with
the stereochem stry depicted in formula Preferred conpounds of the formula
| may include those wherein R is optionally substituted
pyrazol o[ -3, 4-b] pyridinyl, cinnolinyl, pyridinyl,

"6, 7-di hydr o- 5H[ 1] pyri ndi nyl , benzothlazolyh@_lndolyl pyrazi nyl ,

benzoi m dazol yl , benzofuranyL, benzo[ b] t hi ophenyl , naphthalenyl,
qui-noxal i nyl, isoquinolinyl, 5,6,7,8-tetrahydro-quinoIin-3-yI or
quinoyinyk,_-nnre preferably pyrazol o[ 3, 4-b] pyridin:5-yl, cinnolin-4-yi,
pyridin-2-yi,- 6, 7- gichylisQr Yeuiicdp reﬂepwédﬂfﬁbmm%ov&mohﬁmé%rgmalow%gyl

oot o Vhi onhea By 7L I R R Kxﬁffwgﬁw
| soqui nol i n-- Wnidazol-2-Wietimethptoctyl]-dmide; | soqui nol i n-4-yl,
5,6,7,8-tetrahydr owuaametznca?aaséyuc Gl rmls -n%gxd(s; 7-8hid P&{,Mg\:_z%qﬁqmm-.azof.z.yu.

qui noI i n-4-yl_or _qui ngl i n- , nost pre erably qU|

qui nol i n- 2 y| 7-me g‘ Bfde 1yI qui noxal i n-2-yl, quinolin-4-yl or
quinolin-6-yl, O I“@umqm%&ﬂtﬂ:%xgianmndmomﬂ(Sp(ranubra-blenfmse(an)duﬂjﬂm
wherein R2 1 SuddBdiot %h‘ﬁ ghgn%ed phenyl, benzyl, naphthyl, cycl ohexyl,
thienyl, thiazo | Xazol furan |, or thlophenyl wherein

y
sai d substituents g‘l"’é’xﬁ'ﬁ'ﬁé’rf@m?émcl 9‘3'%d?‘@b’é’%ﬁ“'ﬁﬁ“@?ﬂ“@@hﬁ‘ﬂ@éﬂ'ﬂ%l"d-lm'dazoi*
(Cl C6) al kyl ,2-¢iyT-nkthgiroatyatiide; tri fl uor omet hoxy, hydroxy, -C(=0 -0OH,

&y la‘iﬁml (C%%‘QI"E‘%%”&% e Efleh oer 2GRt 3 ké{rolvzfa-me@'yu(m—

'(c1 06) al kyi -SMEpmag=egpvll-anyijec, - C6) al kyl ] 2N- (C-O) H2N( C=0) - ( C1- C8) al kyl ,
(C, - 06) al kyl - HN( Cxinokalike Seholyiit acik (ay-88raizis)l7ldyor Ngja-s(axc ; ﬁ&n)y@lﬁf?(aﬁltéwl
- a y

H( O=C) - NH-, %&%‘) I kyl (C=0)-NH, (C1-0Cs)al kyI (CO-]
(C, -C6: )aIkyI N(C, -C6)al kyl ] (C,-C6), phenoxy, and benzyl oxy. .t her
preferred conpound¥ingkaline?eatbaxyic meid (1 -fHoFHE -Hbow-teinayls2(B). Rdroxy-7-methyl-

opt i onal hy Sutm}tsh c@do&ﬁ-’brrﬁ?!éa) al kyl , benzyl, pyranyl or
(C3-C, | oal k o 4 o | b |
s ) (L b entbgi) o e R e

‘car bon- car boAvkowdtestyl@mitle: nore pr ef erabl y optionally substituted n- butyl
i sobutyl, n-pent ﬂumo%hm-ﬁyrbo% Adid [1&51ERARY-bRBNI-1XS), it oxy THRAURRGAH)Y | -
cycl ohexyl -or %Sui M}am'de
. 20 Quinoxaline-2-carboxylic acid (1(S)-benzyl-2(S)-7-dihydroxy-7-methyl-4(R)-
methylsulfamoyl-octyl)-amide;
‘ Qumoxallne-z-carboxyhc acid {(S)-(S-ﬂuoro-benzyl)—Z(S) 7-hydroxy 7-methyl-4(R)-
S , methylsulfamoyd-octyl] -amide;
N o Qusqoxallne-z-carboxyllc acid [l(S)-benz‘yi—?-ﬂuoro-Z(S)-hydroxy-T-{nethyH(R)-
| 25  methylsuifamoyi-actyl)-amide; -
A : Qumoxalme—2-carboxyllc acid [4(R}{4-chloro-1 H-lmldazol-z-ylH(S}-(3—ﬂuoro-benzyl}- ‘
2(S), -7-ﬂuoro~benzyl)-2(s)-hydroxy-d1hydroxy—7—methyl-octyl]-am:de
Qumoxalsne—Z-carboxyhc acid [1(S)~benzy1-4(R)(4‘chloro-1H-1m|dazol 2-yl)-2(S) -7-
hydroxy-7-methyl-octyfl-amide;
30 Quinoxatine-2-carboxylic  acid {4(R)—(4-chioro-1H—imidazo!—Z-yi)-?—fluoro—1(S)-{3-
ﬂuoro-benzyi)—Z(S)-hydroxy—?-methyi-octyf]-amide
Qumoxahne-2—carboxyhc acid [1 (S)-benzyl-4(R}(4-chIoro 1H-|m|dazol—2-yl}-7-ﬂuoro-
2(8)—hydroxy-'i-memyl-octyi]-amtde :
Quinoxaline-2-carboxylic acid [1(S)-{3-fluoro-benzyl}-4(R)-(4-fluoro-1 H-imidazoi-2-yf)-
35 2(8),7-qihydroxy—?-methyl-octyl]-amide;
Quinoxaline-2-carboxylic acid [1(S)-benzyi-4(R}-{4-fluoro-1H-imidazol-2-yl}-2(S)-7-
~ dihydroxy-7-methyl-octyljamide; '



more preferably wherein the substituent is fluoro, (C, -C6)alkyl of AUGdRegXy .
4 AUG 2004 Exanpl es of specific preferred conpounds of the fornula | are
the follovving: Quinoxaline-2-carboxylic acid [I
(S)-(3-fluoro-benzyl)-2(S), 7-di hydroxy-4(R) - (1 H _
I m dazol - 2-yiy7-nmet hyl -octyl j-am de; Quinoxaline-2--arboxylic acid
fl1(S)-benzyl-2(S), 7-di hydroxy-4(R)- (I H4m dazol -2-yi)- 5
7-met hyl - oct yfl - am de; Qui noxaline-2.-nrboxylic acid
[7-fluoro-1(S)-(3-fluoro-benzyi)-2(S)- hyﬁ]oxy-4(R)-(IH- _ _
I m dazol - 2-yi ) -7-nmet hyl - oct ~4] - am de; oxel i ne- 2-corboxylic acid
f1(S)-benzyl-7-fluoro-2(S)-hydroxy-4(: R) (I Him dazol -
2,yQ 7- rre]g Ihyl omhemmmrboiﬁc aa@lmsgbu thgf‘%w(h’%hg‘"‘”“‘
i1 (S)-(3 X y
S I(f231n£)~4 6@?’%\90513 ﬁ%xafl ne- 2= mM%oxgﬁ c acid (I
(S)-benzyi-2(9), "Eﬂ" ek y [ SHORYZYE T fifanord(RI4- mtymmmez-yty
Qui noxal i nezfsa-ttyazhbpx-yﬂdlfylmﬂﬁmde
[7-fluoro-1(S)-(3-fl"'uoro-benzyl)-2(S), -hydroxy-7-methyl- 15°
4(

S

i
u
S

R) - sul f anoyk) obAsemnind easpBohicxtiei pess2ni dmsoligicpradides (b a pharmaceutical
) - b enzyl B‘Tdog?éﬁ) ;@ﬁ%{nﬁgé&&égﬁngﬁé gl]igorder( F\:)conéltlaoa %(ra ect¥ad from o gut)om?nmuge

(
Qui noxal i ne=J Car
f1(S)-(3-fI|dsnrasehdsumpt 3s (rﬂét&)atdiddérﬂydis,oiwe?l— diebéitgs - (Adant onset), inflammatory

(5) - benzy! ‘B0Ey WacglE, B 5y, MRS LRt R Enbr sRbybebiia hsumsia.

Qui noxal i nelvzliisaartutwe,sblulmS)aacute and chroruc inflammatory conditions (such as osteoarthritis,

Ln(e tS)hyI( g’ur :c kol noy ?6&;{ Flg&’@S dsgrngéﬂrlfen?)ég r@lygy %tres% %wp{ogmeagf lafancy, ischemia

fi(S)- benzyﬁpéfdeIQmomﬂHQ(ﬂjd @Mm&vuiyné‘pmmshwlleug(d?):encﬂlﬁms (such as asthma and

met hyI sul f%%&}{gﬁenﬁat?@ qﬁfg ﬁ“ugg‘%%%‘ enz p“’ﬁﬁé?%éﬂ An (su%hdaé %’al?) inﬁamma |onr o-1

H i m dazol ori o-
2(9). - 7-f | {ncodingninflupnzy( Sndhyhepalitis) daﬂWdmehyn—Barrel, hyhrogict yeprehitide ; xeno-

&kg??gghg}t%%@??%ﬁ&%: gl‘réggpﬁ%iﬁ?%m 1al55He o Iejpglion, gtherpsclerosis,  restenosis, HIV

hydr oxy- 7- nfettivty olcoreceptateysage), and granulomatous diseases (including sarcoidosis,
leprosy and tuberculosis). in a mammal, preferably a human, comprising an amount of a
compound of the formula [ or a pharmaceutically acceptable salt thereof effective in
treating or preventing such disorder or condition and a pharmaceutically acceptable
carrier.

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

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



30 Qui noxal i ne-2-nrboxylic acid [4(R)44-chloro- 1 4 AUG 2004

H i m dazol -2-yl)-7-fluoro-1 (S)-(3-

fl uoro-benzyf)-2(S)-hydroxy-7-net hyl -octyqg-am de; Qui noxal i ne-2-carboxylic
acid [1(S)-benzyl -4(R) (4-chloro-I Himdazol -2-yi)-7-fl uoro-

2(S) - hydroxy-7-nmet hyl -octyl]-am de; Quinoxaline-2--arboxylic acid
(1(S)-(3-fluoro-benzyi)-4(R) -(4-fluoro-IHimdazol -2-yi)- 35

2(S), 7-di hydroxy-7-nmet hyl -octyl | -am de; Qui noxal i ne-2-carboxylic acid
f1(S)-benzyf4(R)-(4-fluoro-1Hirnidazol 42ayl)-2(S)-7-

di hydr oxy-7- net hyl - oct yQam de. 4 AUG 2004 11 Qui noxahne-2-carboxylic acid '
[7'-fluora=l (S} (3-fluoro-benry!}4(R)-(4-Ruoro M. ihiidazol-2~yfl

- 2(S) 4i ydr dxyey7 - anst rgidmersiopephritis),d @llergied cQuditionsa H{aech -asardsthwe | andactapic
[1(S3-benz r ha .

7- met hyl - o)ge?méttmé Iﬁ}—e@ne%:%ﬁ%g{aég Vg 'ﬁlé%%wgsuéféé% \ﬁ'rﬁs{gﬁ%ﬁéﬁ{m%gn?“&%@g to a
phar maceut il nzg @mgokenatitis) &g Cﬁullban Bﬁgebrchmrwémnqhglsa xdn%anmﬂamtion,
condi tion ; ut.0j S a [ r Ltis,
fype | di angreaeeio SR8 RER: oo ELagRSR, résiitlis” BV ALY (cb-AcbBioh
neuritis, psagelasndgranulomatdus tﬁsﬂaeeaﬁn@udlp@Bgmpdbgsajepnmemanattubemulosiam tis,

and vascull i t

st coar t hr 7 yarme it racs AR, Cofiion @i SRRk 8 s el a0 Woueh oo
Syndr one oftraatm%m@ypravs@ﬂmmraammm@faagmpnundpfumg'fomna Igbraarer ul onephrl tis),
allergic conditions (such as asthma and atopic dermatitis), infection
associated with inflammtion (such as viral inflammation (including

i nfluenza and hepatitis) and Guillian-Barre), chronic bronchitis, xeno-
transpl antation, transplantation tissue rejection, atherosclerosis,
restenosis, H'V infectivity (co-receptor usage), and granul omat ous

di seases (including sarcoidosis, I|eprosy and tuberculosis), in a manmal,
preferably a human, conprising an anmount of a conpound of the formula I or
a pharmaceutically acceptable salt thereof effective in treating or
preventing such disorder or condition and a pharmaceutically acceptable
carrier Athird aspect of The present invention provides to a
pharmaceutical conposition for treating or preventing a disorder or
condition that can be treated or prevented by



i nhibiting MP-1a binding to the receptor CCRL in a mammal, prefertabV§ 2804
human, conprising an anount of a conpound of the formula 1, or a
pharmaceutically acceptable salt thereof, effective in treating or
preventing such disorder or condition and a pharnmaceutically acceptable
carrier. Exanples of such disorders and conditions are those enunerated in
t he precedi ng paragraph. An enbodi nent may provide a nethod for treating or
preventing a disorder or condition selected from autoi mune di seases (such
as rheumatoid arthritis, type | diabete® (recent onset), inflammtory
bowel disease, optic neuritis, psoriasis, nultiple sclerosis, polynyalgia
rheumatics, uveitis, and vasculitis), acute and chronic inflammuatory

condi tions mgtma\ceesﬁcaﬂyta@o@maweisaltéheradfu khat ieefikatise o {realingt eregrsvenjind soote,
Respi rat or yg 2 §dr Eénd%’cfﬁdr one of infancy, ischem a reperfusion 4 AUG 2004
1la injury, an oneru onephritis), allergic conditions (such as asthma
and atopic der rﬁmother@)nbodmmtmayrprawg@eiraetqu arttreating lon prexenting 4 disotdens

viral infl %&b:ﬂ&mﬂoa?‘(‘c%Hginﬁec%é{% Bﬁéqvéﬁtearlgans gﬁa %uggf)cheaae rec%pt?r in a

Quillian-Barre Xeno- ran antation
ti ssue rej égammal, preferablyst hemeni sqmprwt@a@mnssterlﬂg\xmmﬁmmahmywe(ed@f iseckept or

s00) 1 ndheiiSHl SPoheanihe 65 S b NanRRLRT BoSha B0 B

t uber cul osi' s ef er y a huma mnistering to
a manmal i rphﬁ@m@r:e@flcaﬂumcenta@atmﬁrilnereof ﬁreéveeaftfecmne ahtramngmr préventiog spcund
of the for@rgo%ér’orgfémﬂtlo‘}'t AUG 2004 12 pharmaceutically acceptable salt
thereof, that 1s effective in treating or preventing such disorder or

condi tion. Anot Hefoughirsgeeteaittherpresenbinverdion previdesafpharmacsatical gomposition

preventing ¢ ﬁ%ﬁﬁ’i%pre%ntﬁ@@ﬁfsb%r totr]%n& Sle{;{eﬂaft(ffg a%@q}rﬂﬁﬁ“g rHiseeqlsQQ/

ant agoni zi ng t man, conprising
admi ni st er i(elehtas rhewnaioid arthﬁlflﬁ.émﬁ mla@ej@m(re@eréanwhunflamnpﬂtw@wbdrsme

anmount  of ?Pﬁeﬂﬁ fﬁg Ysolids,! Huipie §cleroQ§ %orvﬂga g}%%!é&ﬂnsﬁéd yu@%&epé

salt there I's effective I'n treati nt1ng such I Sor der or
condi ti on. VAS¢L$U$)E racHtep and Qbrortmenﬂan@a@tnw p@nwtmnuso(ﬁsuplncﬂa geteoarthritis, adult

phar maceut i c&liratRisttdss °ndrome, Respiratory Distress Syndrome of infancy, ischemia
reperfusion injury, and glomerulonephritis), allergic conditions (such as asthma and
atopic dermatitis), infection associated with inflasmation (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 tuberculosis) in a mammal, preferably a human, comprising a CCRI receptor
antagonizing effective amount of a compound of the formula I, or a pharmaceutically
acceptable salt thereof, and a pharmaceutically acceptable carrier.

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

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



for treating or preventing a disorder or condition selected fror AUE oigmgrune
di seases (such as rheumatoid arthritis, type | diabetes (recent onset),

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

i nflammatory conditions (such as osteoarthritis, adult respiratory

di stress syndrone, Respiratory D stress Syndrone of infancy, ischem a
reperfusion injury, and gl onmerul onephritjs), allergic conditions (such as
asthma and atopic dermatitis), infectio aSSOC|ated wi th inflamation
(such as viral inflammtion (includlng i nfluenza and hepatitis) and
Quil I'i an-Barr oni.c br itis nspl ant ati on, trans | ant ati on
Gl ssue 1 ef SEeshor BeRiEed BPgaet o bartHieR selecEeiart Bfmiihe cispasés Bles

(co-recept @s rhsagatbid ahgitig el diabétesl etk OASES nﬁflamhatdtyﬂﬂm‘a‘eﬂiﬁté@a@%bﬁc
| eprosy and tubercul.osis

CCRI recept §HMUS H?QB%%&Z%H®&8f$%%??%epQﬁﬁwﬂ@ad'eé“ﬁwﬁbdﬂﬁws HFHQSQQ&ﬂUIa
|, or a phakoeceand ichedriy inflagmegib@btenditiont (sher esf ostapattaitiphasnpesspiraea) | v

Dhar macout (esE GHme, JespBRon Disesh S uRERe L ARG o cGherl epedisin
condi tion tirjaty, cani @omemmheﬂwmas) peiagiat edndiionsa(§@Ho ks iadfhnizh earldCRlopic

it agoni 21 A5TRATBLribeR AshraH B OB Puehes Hsa e palc G5 g
phar maceut iinflakehza andepépitis) and tGiilian-Bafre), atttonic Phrantrine Widnefthhsplataat abl e

Caceptor  AASUONRIT (i et RGBS oreiheBan AN e G e reclr o

phgr maceut |ufsa¢é)yan%%mgglbaialc§msﬂédasé§lﬁmdwdlné Qarcbhesﬂaﬁprbéﬁhmé ubefcuiosis) (ijn

medi canment 4 treatin ven isorder or condition
sel ect ed fﬁﬁﬁégﬁp pﬁﬁﬂﬁgw&ﬁggﬁ¥h§1T% ?FCh'?BPW§ﬁﬁﬁgﬁiﬁ%5Wthritis, type |

di abetes (recent onset), inflammatory bowel disease, optic neuritis,
psoriasis, multiple sclerosis, polynyalgia rheumatica, uveitis, and
vasculitis), acute and chronic inflammtory conditions (such as
osteoarthritis, adult respiratory distress syndrone, Respiratory Di stress
Syndrome of infancy, ischem a reperfusion injury, and gl onerul onephritis),
allergic conditions (such as asthma and atopic dermatitis), infection
associated with inflammtion (such as viral inflammtion (including

i nfl uenza and hepatitis) and Guillian-Barre), chronic bronchitis,

xenot ranspl ant ati on,



transpl antation tissue rejection, atherosclerosis, restenosis, HA4AUG 2004

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

Unl ess -otherwise indicated R, R2, R3 and R4 in the reaction Schenes and
the discussion that follow are defined as abqye. Schene | -15 Scheme 2 11|
N HNH2 XIV 4 AUG 2004 1V 5 4 AUG 2004 3 XVITI QAc R3 OCH3

Detailed Description of the Invention
The following reaction Schemes Hllustrate the preparation of the compounds
of the present invention. Unless otherwise indicated R*, R%. R® and R* in the reaction
Schemes and the discussion that follow are defined as above.
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4 AUG 2004 VII 5 4 AUG 2004 -21 Conpounds of formula I may be prgggkpg y
nmet hods described in WO 98/ 38167. which is incorporated by reference

its entirety. In reaction | of Schenme 1, the al cohol conmpound of formula
Xli is converted to the corresponding acetate conpound of fornula X by
reacting XIl with acetic anhydride in the 5 presence of

4-di met hyl am nopyri di ne (DVAP) and pyridine. The reaction 1 stirred at a

t enmper ature between about OC to about room tenperature, preferably about

OC, ‘for atime period between about 1 hour to about 3 hours, preferably
about 2 hours. In reaction 2 of Schene 1, thd7tonpound of fornmula Xl is
converted 'to the corresponding conpound of fornula X by reacting XI W.th
N, N-di net hyl f ormam de di methyl 10 acetal in the presence of a polar protic
sol vent, such as nethanol. The reaction is_stirred at a tenperature between
about 40C to about 60C, preferably about 58¥eMef 3 tine period between
about 30 minutes to about 2 hours, prefgrablg2about 1 hour. in reaction 3
of Scherne 1. the conmpound of fornmula X j|js copverted to the corresponding
triazol e compound of formul a+X_b i W th hydrazine {Qhe presence.
15 of acetic acid. The reac I nperature b en about
40C to about 60C, preferabl?} Hnme period between about 30
m nutes to about 2 hours, preferably about 1 hour. In reaction 4 of Schene
1, the conpound of fornmula I X is converjed,to the correspondi ng conpound
of formula If by deprotecting I X wth petassiumcarbonate in the 20
‘presence of nethanol at roomtenperaturg overnight. In reaction 1 of Schene
2, the lactone conpound of formula XIV is converted to the corresponding
hydrazi de conpound of formula Xl by reacti,ng XIV with hydrazine in a
-QQDar protic solvent, such as nethan§l. reaction is stirred at room
ténperature overnight. In reactign 2 df Schene t g4 hydr azi ne conpound of
formula XIIl is converted®0 t¥ Ly co [ , 2. 4- oxadiqzol e
conpound of formula Il b ting XillIH yadggen brom in the
presence of di oxane and wat

H.N | XIX
OH R®




period between about 30 minutes to about 2 hours, preferably about, Audogs.
In reaction 3 of Schene 2, the hydrazi de conpound of fornmula XIIl is
converted to the corresponding conpound of fornmula IV by reacting Xl|
with CDI in the presence of a base, 30 such as triethytam ne, and a pol ar
aprotic solvent, such as tetrahydrofuran_ The reaction is stirred at room
tenperature for a tine period between about 10 hours to about 20 hours,
preferably. overnight. In reaction 1 of Schenme 3, the | actone conpound of
formula XVI1l is converted to the corresponqggg conpound of fornula XVII
by reacting XVU w th am noacetal dehyde dinmeth yl 35 acetal in the
presence of .di.oxane_ The reaction is stirred overnight at a tenperature
bet ween about 30C to about 70C, preferably about 50C. 4 AUG 2004 -22 In
reacti-on -2 of Schene 3, the al cohol conpou fkormula XVII1 is converted
to'the corresponding acetate conpound of E%?%éﬁ% XVl ‘according to the
procedure described above in reactdonRt of ScBene 1. In reaction 3 of

Scheme 3, the conpound of fornulq | s coqvesg edrto thexxig corresponding
i m dazol e conpound of fornmula X\Rby ¢Fact|ng INwhih anmoni um acetate in
the presence of acetic acid. The reacti owH sR8tirred at a tenperature

bet ween about 3 hours to about 5 hours, jgreferably about 4 hours. In
reaction 4 of Scheme 3, the compound of fyornula XV is converted to the 10
correspondi ng conpound of fornula ¢ acRordingdo the procedure described
above in reaction 4 of Schene 1. {{n rkactjon ofgsSchene -4; the epoxide
conpound of fornmula XXl is convB teﬂ%%o ey comlespondi ngx¢onpound - of
farmula XX by reacting XXI with a cadnpo 3 the'Yormula, CHR3R4, in the
ptesence of a base, such as.n-butyllithium and a polar aprotic solvent;
such 15 as tetrahydrofuran. The reactionlis .carried out at a tenperature
bet ween about -78C to about OC, preferapl9 about -78C, for a time period
bet ween about 1 hours to about 4 hours;, jpreferably about 2 hours. In
reaction 2 of Schene 4. .the conmpound:of Tormula XX is converted to the
-correspondi ng conmpound of fornula I X ®y renoval of the carbobenzyl oxy
protecting 'group : ,ﬁi '

‘bet ween about 105C to about 125C prefe]ably about 115C, for a tine period

R' N N
H b ko “RE XXIV
C
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20 through hydrogenation of XX in the presence of palladi umon car kosu@rpggia
pol ar protic solvent, such as ethanol. The reaction is carried out at a

t enperature between about OC to roomtenperature, preferably room
tenperature, for a tine period between about 1 hour to about 24 hours,
preferably about. 15 hours. In reaction 3 of Schene 4. the conpound of
formula XIX is converted to the 25 corresponding conpound of fornula I by
‘reacting XIX with a conpound of the fornula. R- COd, in the presence of
a base, such as triethytam ne, and a pol ar agrotlc solvent such as

met hyl ene chloride. The reaction is carriedd%t at a tenperature bet ween
about -20C to about 40C, preferably about 0 C, for a tine period between
about 1 hour to about 24 hours, preferably about 2 hours. 30 In reaction.

| of Scheme 5. the conpound of fornmula XXV| is converted to the
correspondi ng conpound of formula XXV accé¥@ﬂﬁ%§to t he procedure descri bed
above in reaction | of Schenme 1. In reaction 2 of Schene 5, the am de
conmpound of farrmula XXV is converted to the thioacetam de conpound of
formula XXIV by reacting XXV with Lamesson s Reagent, [2.4- 35

bi s(4- met hoxyphenyl) -1, 3-di t hi a-Q, 4- d%phosphetane 2,4-disulfde), in the
presence of a pol ar aprotlc sol vignt, such as tetrahydrofuran The reaction-
.is carried out at a tenperat gle’ b UG @004 23 about XXX o about

60C, preferably about 25 C. for a tine i bet ween about 1 hour to

about 24 hours, preferably about 5 hour¥—~n reaction 3 of Schene 5. the
~thioacetam de conpound of formula XXIV is cgpverted to the corresponding
~conpound of formula . XXIIl by first trgating XXIV with nmethyl iodide. 5

- followed by reacting the conpound so ofmed with ammonia in met hyl al cohol .
The reaction is carried out at a tenpgrature between about OC to about 60C.
preferably about 25C, fora tinme period between about 1. hour to about 24
hours. preferably about 15 hours. In reaction 4 of Schene 5, the conpound
of formula XXI11 is converted@o tRE corre ondi ng conmpound of formula
XXI'l by reacting XXII with (a) RB | oride when 10 R7 is RSS(O) 2;

(b) cyanogen bronide when % -“Ngg O when R P&X8n ani de and
L is a leaving group; ( an Hcyl gde conmpound of the formula,

R-CO-Cl, when Rr is R8C(O) OH

-0
R .

XXV XXVl




In reaction 5 of Scheme 5, the conpound of fornmula XXII is convertegud @ughe
correspondi ng conpound of fornula VI according to "the procedure descri bed
above in 15 reaction | of Scheme 1. In reaction 1 of Schenme 6, the |actone
of formula XXXIl is converted to the correspondi ng conpound of fornula

XXXI by reacting XXXIl with a base, such as lithium hydroxide, in the
presence of a mxture of water and a polar aprotic solvent, such as
tetrahydrofuran. The reaction is carried out at a tenperature' between

about 0C to about 20 60C, preferably about 25C, for a tinme period between
about 1 hour to about 24 hours, preferably'%ﬁout 2 hours In reaction 2 of
Schenme 6, the conpound of fornula XXXl is converted to the corresponding
compound of formula XXX by reacting XXXI with tert-butyl dinethylsilyl
-chloride in the presence of inida%g%g aggcgolar protic solvent, such as

di met hyl f ormam de. The 25 reaction ¥ 0 at a tenperature between
about O0C to about 60C, preferably about 25C. for a tinme period between
‘about 1 day to 7 days, preferably 1 day. In reaction 3 of Schene 6, the
compound of formula XXX is converted to theaoﬁgrresponding conmpound of B
formula XXI X by reacting XXX with a conpoun the formula HZN OH R 30 in
t he presence of 1-hydroxybenzotriazel e hydrate, 1-(3-
et hyl carbodiim de and a polar afirgfic solvent, such as
The reaction is carried out at t enper ature between aboyt 0C to about
"30C. preferably about 25C. fop“a time period between aboulN\ 1 hour to about
24 hours, preferably about 25 hours. 4 AUG 2004 -24 In reactt*on 4 of Schene

Q the conpound @f fagrhul a XXI Xd')s COoRverted to the _ corrgsponding oxazol&
conpound of the\gornu a XXvil b st oxidizing XXX wi £ the DessO ™n
peni odi nane ?§7 i e { thhe formula OQAc Al d, MAC 0
H OTBS |, N
o R H OTBS}.23

XXVl 'Y,

i met hyl am nopropyl )-3
thyl ene .chloride.
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e T Y ol
3 H N
OH R L E
()

Vil Vil



0 5 followed by treating the conpound so fornmed with triphenyl phoshhilfie?004
triethytam ne. hexachl oroethane and a pol ar aprotic solvent, such as

nmet hyl ene chloride. The reaction is carried out at a tenperature between
about OC to about 40C, preferably about 25C. for a tine period between
about 5 hours to about 24 hours, preferably about 15 hours. In reaction 5
of Schene 6, the conpound of formula XXIX is converted to the 10
correspondi ng oxazol i ne conpound of forrmula XXVIII by treating XXI X with
triphenyl phosphi ne, hexachi oroethane, triethytam ne and a polar aprotic
sol vent, such as nethylene chloride. The rea¢tion is carried out at a

t enper at ure between about OC to about 4011C, preferably about 25C, for a
time period between about 5 hours to about 24 hours, preferably about 15
hours. 15 In reaction 6 of Schene 6, the conpound of formula XXVII1 is
“converted to the cGompamdsdi fegndaipayrie mépared pymethodd d@}nnadeawmgslxmn

with tert-but yhicARTRBIUE] tekARce nTBByigact ion s carried out at a

tenperature between -about 0C to about referably about 25C, for a
time period betweelf BBEET 10fF5AmS & e TARRYAS of foFrayia Xlie goritssh toghe
hours. In reaecirte@pbnamgfac&eieetxmpﬁundtdsfdorfrmtarmm@banhg Pattrvaitnl @cebiciblyliridesin the

converted £o éﬁralg% STk %%9,99%5}9. &gﬂ&ﬂyQSMm‘: Eg& %ghr}(gnew eafsgé%&' 1n£{.nfeeeéé@

procedure des above 1 tion 6 o hl ess | ndi cat
ot herw se, t hiempe@lse beiwesn abguti°Gro hrut g9a\lemperalire. praferplly alaut @G, far @dime

General ly, th@erabeasﬂubaf&omiho@m&aawwu&dp@ter@wua&mﬁ@r@f about one to

about three 25 at re at _anbi en e
at nrosphere). The cgnnﬁgaﬁasftﬂfp%cﬁ% ?O'r'nu?acof"p\?\%l CFHF ﬁ‘[}'g %a i & | n 'geidufe%éere
capabl e of f osamiesgpnding whrdround af foomyla & bydtebeting S twith ¥, Ntimgtayformaniide dimethyl

I nC)r gani CyANda R0/ M prédeheof a‘kioiahﬁn‘dﬂbs&%h su&?éstrﬁeméﬁéﬁtmé@em@ﬁ ﬁ%&%&ét@' Iy
accept able for admnistratio desira

practice to |‘ﬁ?‘P‘Fr§‘F‘Teyb‘?“§‘Eﬂ"a?b€“‘a4Q:8rfB(ﬂ9ﬁﬂ F&?C.t w@fefag}ymoa: POy E%attﬁ'ée Piad; i on
m xture as a Rfivgehabom e miirnuesltd shosh2abaes ipedbdrablp abdut &helirt hen si npl y convert

the latter back thtr}agchﬁefop%%ﬁem&qnnﬁé’r&mg}fuﬁdr 5Pt ¥ & NeAPerily

reagent, and subsequenily convert tHé free base phar maceut i cal | y
accept abl e acﬁ°ae%Pea‘F"E9 gﬂz%wnpowfboféewladﬁdqytrpqﬁqn% él“f'@ hé'gra{aﬂ%m%% gresence

conpoundsisof df Bbeticiabid € The eéhctidrtis Ghvedi at\e Phpaalfsbvedd SRl JBClhabiASo°C,
conpound wi th rgeragly about §0°C, for a time period between about 30 minutes to about 2 hours,
preferably about 1 hour. '
In reaction 4 of Scheme 1, the compound of formula IX is converied to the
corresponding compound of formula Il by deprotecting IX with potassium carbonate in the
20  presence of methanol at room temperature overnight.
in reaction 1 of Scheme 2, the lactone compound of formula XIV is converted to the
corresponding hydrazide compound of formula Xiil by reacting XIV with hydrazine in a potar
l) protic solvent, such as methanol. The reaction is stired at room temperature ovemight.
' I_q reaction 2 of Scheme 2, the hy_c_lmzin_e compound of formula Xiil is converted to the
25  comesponding 1.2.4-oxadiazole compound of formuta 11 by reacting Xill with cyan‘ogen
bromide in the presence of dioxane and water. The reéction is heated to reflux for a time
period between about 30 minutes to about 2 hours, preferably about 1 hour. .
in reaction 3.of Scheme 2, the hydrazide compound of formuta Xl is converted to the
corresponding compound of formula IV by reacting Xl with CDI in the presence of a base,
30  such as triethylamine, and a polar aprctic salvent, such as téirahydroﬁlran. The reaction is
stired at room temperature for a time period between about 10 hours to about 20 hours,
preferably overnight.
In reaction 1 of Scheme 3, the factone compound of formula XVill is converted to the
corresponding compound of formula XVH by reacting XVIil with aminoacetaldehyde dimethyt
'35 acetal in the presence of dioxane. The reaction is stired overnight at a temperature between
about 30°C to about 70°C, preferably about 50°C.



4 AUG 2004 -25 substantially equival ent anount of the chosen m nerlaAUor2pps
organic acid in an aqueous solvent nediumor in a suitable organic sol vent
such as nethanol or ethanol. Upon careful evaporation of the solvent, the
desired solid salt is obtained, The acids which are used.to prepare the
phar maceutically acceptable acid addition 5 salts of the base conpounds of
this invention are those which formnon-toxic acid addition salts, i.e.,
sal ts containing pharmacol ogi cal | y acceptabl e anions, such as ,
hydrochl ori de. hydrobronide, hydroiodide. nigrate, sulfate or bi sul f ate,
phosphate or acid phosphate, acetate, lactat®€] citrate or acid citrate,
‘tartrate or bitartrate, succinate; maleate, fumarate, gluconate, '
“saccharate, benzoate, nethanesulfonate and panoate

1,1' - et hyl ene- bi s-{2- hydr gx e)) sal Those co ds of
the formula | whi ch&é?ae%g gc‘)’\t{'a‘i%':}An ]e%_ :{}%aﬁégp m}’éﬁ 5(210;5'35' E(Q@f'swf'g&?ﬁ%ﬂ%a!fase
salts with var$oggsropting mep@gmwnﬁyffaemx‘amceor@as toghes progduresiessribel abaveh
sal ts include i hac@dnkadtischmh@h. or al kaline-earth netal salts a.id

partieuarly, the SRR o MBSV Rk ol W36 kB G hE
conventi ona ec e u

,rgagent s té prcegafmem!lmmlt!ﬂ:aiemamemnd@afomlawomrmirm Ydvéhminosivof acetald i

invention are tﬁ&%?en‘é@b%ete@ﬁaa “ﬂ{é rte%bﬁ: isQ8s& S tEr?lpé%tue Bl%gngﬁtﬁit Hos°C to

.,descrl bed aci d (rj'rpoun s of fornu These non-toxi c
i nclude those aaefh‘\?é fPreSerPRil Aout JHATGHX A g eeiddybeliweca mbats| haus tommuag

~sodi um- pot as&burmpr@faﬂaaswlaab@mdamgnem um etc. These salts can easily be

. prepared by treati re 0 acidic t.h gueous
sol.ution contai ni ng'gt%gﬁo egl r€§&%%r Fads) 8‘6“"857‘%?3%’8'8&2% & %Fﬁﬁﬁz e
tthen  evap®r acprrgpendingr eqmqmﬁg»fsfom!a ¥nacrordifigytaeths , proseddirer destriped ratove in

.reduced pressbgaag.onﬂftggﬁé}aéuvely t hey may al so be prepared by m xing | ower

al kanol i ¢ sol utlon of tI e}gyg ds. and the desired al kali nmnetal
al kKoxi de t oget her, ﬁﬁc'l?ﬂgno #0419, n% & cprarqund o farmula, KX 15 ganvertedip fims s
in the same neemrespondingipefrpound OﬁwfoerntﬂmKX byaeasting XX edth ametmpbundopf diné Fdniaia, of
25 reagents atARBE‘ChIfAPleYerRERF Y85k, em%%%ﬁm&n%&% ST Bh ke 2 de{,%h

reaction and maxi num product yields. Conpounds of formula

phar-nmaceul? caff ?‘3‘&@&9{’3% J“§6TF?°§'°'( Reagied ut &t 2 ‘efﬁﬂ’%“fﬁéﬁé’(qeéd’bt’@i -78°C to

col | ecti vel y atitfit §90¢ preft ADREatRRIH7E D) 8 4 lime priditcilenabbit d ARLS kS atithut & heurECRL
receptors. &efgpatbha%mﬁ(}rn%g%nds are useful in the treatnent or preventlon

of aut oi nmune
' in reaction 2 of Scheme 4. the compound of formula XX is converted to the

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



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

i nflammat ory conditions (such as osteoarthritis. adult respiratory

di stress syndrone, Respiratory Distress Syndrone of infancy, ischernia
reperfusion injury, and glonmerul onephritis), allergic conditions (such as
asthma and atopic dermatitis), infection 35 associated with inflammation -
(such as viral inflammation (including influgﬁya and hepatitis) and
Quillian-Barre), chronic bronchitis, xeno-trdnsplantation, transplantation
~tissue rejection, 4 AUG 2004 .-26 .atherosclerosis, restenosis, HYV
infectivity (co-receptor usage), and granu]onatous di seases (including

sarcoi dosis, |eprosy-and r t|v1t he conpounds of

the invention ag’gﬁt @é‘t %°é'g§%§ 53&5‘?3’%’6"&?& é’et %%SWEFBHF%%“’BT to
-ordi nary- ski | |about 2heurararefEablyrpbad Sdpursecogni zed rret hods for 5 determ ning
CCR1 Induced m gratah%c&ara Jagcﬂéwsi e tiERdet b compolind of frtHuRPBaY is Anbiited

Mar gul i es, Shevach Str rs: Current Protocols In
| mrunol ogy, é° the ?"eﬁ"’fg""% COTG%‘HH °v\?‘?"§9'a§§ﬂ‘?g6r€§‘ ﬁﬁ""glyg'f)w'"‘d’?@t hyljadidle.; ¢
exanmpl e of 5h0\foibwedjest reactng the coingoundtsp ¥arnyd with amionip umeth alcohaTihiréactioh is

.mgration is desgri hl e t&ﬂ&%tﬂ'\elbemlef?\%ou%%tﬁféhtsﬁcﬁéi%éferab&oabznp%ﬁe fok ty

»of conmpounds ' to In notaxi s to vari ous
eval uat ed usi H@eﬁmeﬁ@%”%“ﬁﬁ%?@%%ﬁ erefaray aboyt 1Hhaerss nj cron
‘pol ycarbonate fil tirekeacinl 4 rot BgREHE 5k E@hjcting N FGMuRI RRIMI & CeonVerfeli @ dRe d

o o T ol by R B0 T ) by

. Rec)ky Hi | 1ONJR &R&%r(bi«%nogag@mny@eswhqveﬁewm&) LriN=6="Chwher6R] iswearamide

chambers of t hey BR\desinardtiBCor-(aynRRERAROGApButd iR foldsia, w@bép RhifR? and
the upper charHagéo)fastened The amount of agoni st chosen is that

determned to”gi V&t he maxinmal amount of chenptaxis in this system (e.g.,
| nMfor M P-1la shbutedctia ot Sabares 5. HaPcompound of (TAOE XXIBiD @arverted itordine/

- human monocyt@ﬁreswnaaglmbuuddymﬁmﬁ 8% accdréing 36 Wk P%céa@@dﬁ&&bw%waﬁﬁs
can then %‘ﬁ added pper chanbers in triplica 20 together wt

vari ous c eﬁf’ |1<5’f1§ t—he test conpound. Conpound dilutions can be
prepared using st ahd@ﬁdloaeT of Gghern¢ & daehirctpne sof foaniger X sdconvertedc el b

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

OH
H N/\I/

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

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



After a suitable incubation period at 37 degrees centigrade (e.qg. @Agsh%{s
for THP-1 cells, 90 mnutes for primary nonocytes), the chanber is
renoved, the cel I's in the upper .25 chanber aspirated, the upper part of
the filter wi ped and t he nunber of cells mgrating can be determ ned
according to the follow ng nmethod. For THP-1 cells, the chanber (a 96 well
vari ety manufactured by Neuroprobe) can be centrifuged to push cells off

t he | ower chanber and the nunber of cells can be quantitated

agai nst a

standard curve by a color change of the dye fluorocein diacetate. 30 For
primary human nonocytes, or |ynphocytes, thé®Filter can be stained with Dif
Qui kO dye (American Scientific Products) and the nunber' of cells migrating
‘can be determ ned m Croscopi cally. The number of cells m' grating in the

pres ' iL,vi de t he Ls migratin
control wells (wit Horﬁ?cq'f’?le & §ﬂ1r?d§ P'}i('hcé’m&ﬁmd g(b%f'%”?? H‘% ?3 ﬁ\eon
f or the conpownresprhtiiogoxaanle chrapousd %Mtf@wlamgwsfmmamdg gxapwiiucme Dess—

t echni ques ag@iribperbolRarcUxaidn rBhdenlordie mqgpund used. “The 50% i nhi bition

presence of the co

point is then determ ned 4 AUG 2004 -27 using
concentrations tested. The line fit for 3
coefficient of correlation (R squared)
assay Ali of the conmpounds of the inve
| ess than 25pM in the Chenotaxis assy. !
I nvention may be fornmulated in a conventronal

%gflne fit analysis for all
oi nts nmust have an

@ be considered a valid
were tested had I C so of
onpositions of the present
manner using one or nore

phar maceutical |y acceptabl e carriers- Thus. td@de active conpounds of the

~invention may be formul ated for oral. buccal. intranasal. parenteral

éea‘ $ nt foliowero by, treaing the seonipauntd so sfoboest amedum)enuphosanmal triethylamine,
ni st r

at i ABkaBhlodoBthand SHda Bkt ﬁhbﬁ’t stdnfent, S6UH 4V AdthAddeO CPM

I nsufflation. The active conpoun the i nvention may

Py O~ -

“formul ated f&mRAE ﬁé‘ﬂ"&f@“ﬁf@é??’ee%ﬂ’%m to AR A0, rPéRf?‘éh'Y apwé 25°C, for a
phar maceut i ctine parivddetween alsoul fiodrs locabotite4fhos) wéferablp tbou® 18 FRIre, tablets or

‘capsul es. prepar ed,nb;éaﬁtg,gvgrag iSPRGhe @Egﬁscamﬁn"qogffomgﬁ&'f%gé §?‘5‘fi‘ﬁh‘abl e

exci pl ents such. as bi agent s Ce Intzed rial

pol . Yvi ny1°pyr?‘%5‘ieﬁ‘ﬂﬂ9ﬁ@90r°xﬁ§f’(‘]'?%xﬁm%w t?ét FRF'I“E'EI XAVE5 eby  ftreptingr SO{Ka with
| act ose, mi crip@nyiphasphineehekBehiazbdihdnes eietiiatiteCinidra PHIGS BHBLE solvnt ek 3Rt S

Ce._Q., mag nrﬁé&zﬂgﬂes&?o%gtﬁe réachgn 19 ! SI ;| uct a} a temperature between about 0°C to about
40°C, preferably about 25°C, for a time period between about 5 hours to about 24 hours,

-preferably about 15 hours.

15 In reaction 6 of Scheme 6, the compound of formula XXVIl is converted to the

20

25

30

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

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

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

The compounds of the formula | which are basic in nature are capable of forming a
wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable for administration to animals, it is ofien desirable in
practice to initially isolate a compound of the formula { from the reaction mixture as a
pharmaceutically unacceptable saft and then simpty 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 sait. The acid addition salts of the base
compounds of this invention are readily prepared by treating the base compound with a



disintegrants (e& . potato starch or sodium starch glycol ate); or wetting
agents (e .g.. sodium lauryl sulphate). The tablets nay be coatledU$y2004

met hods well known in the art. Liquid preparations for oral admnistration
‘may take the formof, for exanple. solutions. syrups or suspensions, or
they may be presented as a dry product for constitution with water or other
20 vehicle before use- Such liquid preparations may be prepared by
conventional neans with pharmaceutically acceptable additives such as
suspendi-ng agents (e._g., sorbitol - syrup, neghyl cellul ose or hydrogenated
edible fats); emulsifying agents (e _-EL., lecithin or acacia); non-aqueous
vehicles Ce.g.. alnond oil, oily esters or ethyl alcohol); -and :
preservatives (e.g., nmethyl or propyl p-hydroxybenzoates. or sorbic: acid).
25 |~or buccal selshtntizityteqaialen amiobet ocmmassehlnaﬁbra&ay otgakiB akil G SPadUeBHs éél\@n?tﬁ
or | ozenges [ Y n unds of the
i nventi on nnyi]r{t%((amw‘| gﬁ % a‘gfl’é f o‘?é’a”%r %qu':tegfl gﬁ% asdﬁeﬁlagfa"r?af F@W’c‘gy "? adavl

i ncl udi ng’ usFﬁﬁmﬁﬁﬁvgﬁwaﬁﬁ@Ft@8Pﬁ@?€ﬁ@@&?#§ﬁbﬁé@ﬁnlques or infusion.

For mul at i on?f for i nrpea@mmaayrehee@toeﬁeﬁurﬁg\eh ﬁagﬁucgutgg@a&eed}%ggm& DadiEgu! es -
or 30 in ed, pres r v T ,
I’g,l éaltg%?ﬁ'lecﬁ%ge %oﬂ&% OPSI'T}BQ# 61@ n%rent? aﬁ% ﬂ‘% c{ﬁql rH;ﬁ §°’Yﬁ a‘é‘hﬂ?@i‘%ﬁs

conposi tions O ay Suc as suspe
inoily or aq%&u&véﬁ?c%@'“'%@%?%ﬁ’y poceptgblendnimns, Nguch N biraohiiid6,S

SUfpendl ng, aﬁyﬂkubkdnﬂdid’.lgy‘ﬁﬁdd&w n%&pﬁmstblagm&ﬂ@&t Bhas a?&{r%%id'p\éﬁépﬁate éJ&%t Sl o
active |ngre reconstitution
vehi cl e, 5&%6&&?{(3%?3&.&'0.2%@%4 rrné?'%a'ﬁeflfff“@ Algsmaleats, frmaralee glugenate,
conpounds of %aﬁ"é‘aF%é’ﬁf'?Q?F? ﬁ’&&haeﬁsytfpﬂbe dnd ipAambate dic. i 101 -metiyehe-bis(BRfirdiy@R S

sich as smwppamphiacit@psame. I et enti on enemas, e.q-. containing conventi onal

suppository bases such as coc ot her glycerides. 4 AUG 2004 -28
For intranasal adniarsEPaq %@%&WHHW’Q‘@%”‘E? apidiR &1 Aftugn aret gpgable tof ve

conpounds of forting base eatts with aarivue phereataetidally dedeprasle edtidns. tmmb@g e &t

sol ution or SEEPARGIORNe NN RtP M MikafiiRldvh QYR QLRSS 4t lar? %1%“ urendar%

punped by the %atlent or_as an aer osol {)ray presenta on ¥

pressuri zed COREAIMEPSor THESR &R 215 & Prefpted Byronvantionst te&h@ﬁl-le@aﬂfhe chemical
propel | afé, Qa:pasguhlch(ﬂre ossdaasodidenisdo pweparbmwphahﬁadebﬁcelﬁdcéﬁém&ls@%ﬁs of
di chl or ot et r afid WQ&HBA Q?é“ﬁws&%ﬁ@@omdﬁdﬂ)%ﬂ@b&re %Elp%./rrth e hidi deesg'l%ed ac:dlc:[ he

‘case. of a pressurl zed aerosol ., the dosage uni
compounds of formula I, These non-tox:c base salts mclude those derived from such

pharmacologically acceptable cations as sodium, potassium, calcium and magnesium, etc.
These salts can easily be prepared by treating the corresponding acidic compounds with an
20 aqueous solution containing the desired pharmacologically acceptable cations, and then
evaporating the resulting solution to dryness, preferably under reduced pressure,
Alternatively, they may also be prepared by mixing lower alkanalic solutions of the acidic
{) compounds .and the desired alkali metal alkoxi_de together, and then evaporating the resulting
T - -solution to dryness in the same manner as before In either case, stoichiometric quantities of
' 25 reagents are preferably employed in ordér to- ensure compieteness of reaction and maximum
product yields. _
- Compounds of the formula | and their pharmaceuficaﬂy 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), inﬂam;natory bowel
.disease. optic neuritis, psoriasis, multiple sclerosis, polymyalgia rheumatica, uveitis, and
- vasculitis), acute and chronic inflammatory conditions (such as osteoarthritis, adult respiratory
distress syndrome, Respiratory Distress Syndrome of infancy, ischemia reperfusion injury. ’
- and glomerulonephritis), allergic conditions (such as asthma and atopic dermatitis), infection
35 . associated w:th inflammation (such as viral inflammation (including influenza and hepatitis)
and Guuhan-Barre) chronic bronchitis, xeno-transplantation, transplantation tissue rejection,



determined by providing a valve to deliver a netered amount. The 4 AUG 2004
pressuri zed container of nebulizer may contain a solution or suspension of
the active conpound. Capsules and cartridges (made, for -exanple, from
gelatin) for use -in an inhaler or insufflator may be 10 fornul at ed
containing a powder m x of a compound of -the invention and a suitable
powder base such as |actose or star& A proposed dose of the active
conpounds of the invention for oral, parenteral or buccal admnistration
to the average adult human for the treatnent of the conditions referred to
above (e.g., rheumatoid arthritis) is 0.1 to-26000 ng of the active

i ngredi ent per unit dose 15 which could be adm nistered, for exanple, | to
4 times per day. Aerosol formulations for treatnent of the conditions
referred to above (e.g. rheumatoid arthritis) in the average adult human
are pref erabl y2lBrpssieels. wotepersn HBGBPCtYig (@reeenis yeagn). angdranuiestateus dispgies
contains 20 pg(urfcﬁ}dﬁ@&ﬁcdngmﬁfleﬁrh@ahﬂm#tﬂﬁs@f t he |nvent|on The overal |

daily close with an.ae II hlnther 1000 .
Adnini stration nay nﬁ% éscgggr o The; gméf'al 1§/, 0 gpvesy %[9 bf n%essfdo?ccgd?%

gi ving for exd-‘ﬁ?ﬂeéums 'E‘WQ‘Od'FOSS Qﬂ@@é@%ﬁ‘é’hﬂ tthenart. ﬁh%mzm ofvrecrauyenﬂ snetimds er

f or nul at ed sf orde&sptﬁmg ek 1 fkiioear Mlg%ﬁﬁ@rcghflﬁ folnd™ @RASanel £, KRAWBeH, 04 MIOSE

of ordinary s npl f ormul gt ons can be found'ln
Uni ted Stat es‘iﬂ%a? Wy s‘sg éﬁvﬁ% b%‘gg‘? %niﬁ 6} S

3,497397. 25 Wi k@ﬂﬁéLﬁ@m Wileytand Sprwm 1981).c@ne sesific bearplé bf Imdtmdeterrnme
conbi nat i on thWWQ&m&LMr.hmﬁ@Qﬁaﬁam éﬁ@%ﬁe&ﬁ%taﬂéel%t h T-cell

[imunosuppressant agents such as cycl orin FK-506, with steroid
“Sparing agents such~ as CellceptOQ or M—éﬁl" = anti- inflamuatory
gents (el@. cycl odhy geilitn ot ompmrdy teniakibit thehshiemotaxis)to vaddusacheirekineipan be

aspirin, acebmd&%&%@,smwﬂ?ﬁe& ﬁ‘ﬂetpb&gléh 9%#3919 withCa gql.,{qq, \}n’ﬂ't b8 es

illustrate thg dg é|Rar at’i on 8 he conpoun éﬁesent

Mel ting poi nt JFRASPYE &0 (?8"5 F0rdegereRared in stapdsrd BRM ﬁB'ﬁ‘é’l"tt'Ekeﬁé'?c hntisste on

(5|) and (gr e cafusr eﬁdaeudfizmprbhentd:ewﬁtﬁﬁ uuﬁghhpﬁk b&h@@?mﬁd@lﬁuﬁhﬁ griehp| lﬂlP—m

sol vent eut ecifie

reagents wer eﬁfj#&?&égégwp%ﬂga%beﬁoﬁgﬂ | 2a e tS?lt ago?%iﬁi Wgﬁgg‘ﬁ%"ef’d"w the

t et rahydi b¥ ur i9Wer eambers of the Boydgn chamhs- nétpnwammi@e waetthenrapplicd apthhe3s

refer ts Ijo Cgl tigper eﬁ&mh‘&wﬂa@hﬂ]epﬁﬁ?t?! @Edgbhl'ﬁét Ndhosth ﬁ&ﬂﬂi;@&éﬂlﬂéﬁé? ﬁebwé’-?‘%

execut ed under __.nitrogen. pressure ro raphy) conditions ow

Resol ution l\/aszs’x"galggltogqo %}“S' 5@%’5&' g%?f’géq"?ﬂgrs“%”'%%a‘%ckar d

69890, utl l'i zi ng C'Ffdﬁfil @alls (AT 2NB-297), (peimanyrfiunran. monocytes, or primary lymphocytes,
isolated by standard techniques can then be added to the upper chambers in triplicate

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

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

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

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

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

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

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

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



4 ' AUG 2004 -29 or a Fisons (or Mcro Mass) Atnospheric Pressure ChehHG 20t
| oni zati on. (APCl) platformwhich uses a 50150 m xture of
acetonitrilelwater with 0.1 % formc acid as the ionizing agent. Room or
anbi ent tenperature refers to 20-25C. Al non-aqueous reactions were run
under a nitrogen atnosphere for conveni ence and to maxi m ze yi el ds.
Concentration at reduced 5 pressure neans that a rotary evaporator was
used. The nanes for the conmpounds of the invention were created by the
Aut onom 2.0 PC-batch version from Belistein bLnformationssysteme GrbH (1 SBN
3-89536-976-4). 10, EXAMPLE 1 Quinoxal i ne-2-carboxylic acid 11-(3
fluoro-Benz t~1-2,7.dl hydroxv-4-4] H4m dazol- 2- | -7-neth’l-oc -amde To a
solution of trifluoro-acetic acid ‘

3- (5- [ 2- (3- f | YRRe aRRER Ny AR e 1 . - ‘
‘ca_ﬁ boLyI § ani lr?gij!h?gt h fIi%h%%l o'x{g))f g raﬁy%{r'o- ft%rtegh-?-e)"f'_? 1 fon Al J2R PHITIP PpEthRYE
ester (212 ng,a"ﬁ?@*)@'/“ Tryation (FaquRendd pf Y P ¥riobegeasidereda valid assay.

ani noacet al al dehydeui di e tinipoundesrae itnfiotBthitlwere tedtbd had 1 i W leégﬁaﬁEgm,ﬁﬂ

for 14 days. lon was concentrated to provide the crude produc
whi ch was u-r?@%r{ﬁﬁ‘g%&[&‘o’ﬁa@a get chromatography to yield the title conmpound

(197 ng. ‘92% . Acelh& campagitions of the present invention may be formufated in a conventional
13- (2, 2- di met hewkine?t HgC BRSO ATOMble- ArRhacdutishy CsLBRaMS 'ealﬁé‘ré-pu'tlﬂ&x Fhi NE5i0e
: 0 To a ol it ron

ar bonvl } - ami - |.}- 6- hydr oxy, - 6-nmet hyl - heptyt ester

of qﬂ?Xoia?{"n_e@°§i¥%§}g&'rte%§%w @By B fomyatee fof el bucsen Yresaah Rergnipel (&2
f1 uor o- benzy| iptrgvenous; upeytarforsgbdwdneous) gt lectahadb@ini§E@n or)in Diodd Guitasial fhr | N
pyri dine (0- Gadwbidistraerbyefslof R BT TSNS it dREE) 1né Mo oy 02

To| d t hydri-de (0,093 mL, 0.984 mmol). the resulting 8% on
Vieis ')s,t ?Pr%cgcﬁ%elrfgf?’a%%&ég"’t“ﬁ‘é\(qe%lg‘f"ﬁ?%d with met hyi?e chl or?ge iamg washed -~
with 1 M hydrochl ofdr eraheduinisFatienothg pharnacayiest coRtposiidng dnsvRike BRNoMMo For
oam ( 108"y, Sapec b, GPaBliis bilaisd, £) Lhniefir inding OB Hiam32adely, ©

foam (198 ng,_ 96 ' en 1 - Ul noxa

. Acetjc acid o3

‘ari NG -eth rGEeePiEble) excipignty sugh_ s, bindigd 1aqeRA -(BEpt PregelstinizedT gnaizes citarch,on
of ‘acetic acip@ly&nﬂmmﬁﬁct&hem; hquyabhymwwmdg);-fﬂlef&@33%55%9?]%%&“&1;- 30

1- ((qui naxat iBRiickaCé' =apnal - -6-hy XV-6- et - tyt ester
(150 mg, 0, 245 et S ‘S“’?‘%“%L?‘*iﬁhg*%a%%% (Pu o e (1. 5
g 19.5 nmol ) FHifEgnsga pplgto starch or sodium starch glycolate); or wetting agents (e.q., sodium

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

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

20 suitable vehicle before use. Such liquid preparations may be prepared by conventional
means with pharmmaceutically acceptable additives such as suspending agents (e.q., sorbital
syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.q., lecithin or

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

25 ‘ For buccal administration, the cd}nposition may take the form of tabléts or lozenges
formuiated in conventional manner. '

o The acﬁve qompounds of the invention may be ,‘formUIated for parenteral'
- administlation“ by injection, including using conventional catheterization techniques or
: ipfusion. Formulations for injection may be presented in unit dosage form, e.q., in ampules or

30 in multi-dose containers, with an added preservative. The compositioné fnay tache such forms
?S ‘suspensions, solutions or emulsions in oily or aquéous vehicles, and may contain
fqrmulating 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, €.g.. containing conventionai suppository bases
such as cacoa butter or other glycerides.



m xture was heated to 115C for 3 hours, cooled to anbient tenperatwraugnghnl,
diluted with ethyl acetate. The solution was then neutralized with

saturated aqueous sodi um bi carbonate. The organic |layer was dried over
sodiumsulfate. filtered and concentrated. Chromatography 35 on silica gel

gave the title conpound (22.5 ng, 17%. 4 AUG 2004 -30

Qui noxal i ne- 2- car boxyic acid .
[ 1- (3 fl uoro-benzyl)-2.7-di hvdroxv4- (1H i m dazot-2-Y!)-7- neth -octyl-am de

To a solution of acetic acid
1-{2- (3-fl uor o- phenyl ) - 1- [ (qui noxal i ne- 2- carb%f}ﬁyl) am noj -

ethyl }-6-hydroxy-3-(1 Himdazol-2 yt)-6-nethyl-heptyl ester (32 ngy, 0.058.

mmol) in methanol 5 (1 nl-) was added potassium carbonate (100 ng, " 0. 724
t hen cornicentrat ed.

The i ude pr oduct - was Miptseatiabln &<ty Skl parte avo el -
~water. The or damingentionyare caapenigniyedelivered indoeifommof a isblatiop, or udpeesiedramd pump
concentrat ed. spRy QARG MYs%uéézbh(& ﬂﬂﬁp&a%? thd' Palidrt| & 550'59%96’50 %grd-ﬁg
X100% . The title conmpounds for. ex& %vvere r epar ed a meth
anal ogous to AP TR PHYESY FORRARAT é"f ul @eﬁsﬁﬁfazs"@aqe erPeiantH |
4 AUG 20045 - 3 .azXAiRlordBugomethane, tnch!oroﬂuoromethane dichlorotetrafiuoroethane, carbon
dioxide or other suitable gas. In the case of a pressurized aerosol, the dosage unit may be
determined by providing a valve to deliver a metered amount. The pressurized container or
nebulizer may contain a solution or suspension of the active compound. Capsules and
_ t':artridges' (made, for-example, from gelatin) for use in an inhaler or insuffiator may be
) 10 formulated containing a powder mix of a compound of the invention and a suitable powder =
“ base such as lactose or starch.
_ ‘A proposed dose of the active compounds of the invention for oral, parenteral or
‘buccal administration to the average adutt human for the treatment of the conditions referred
to above (e.g., rheumatoid arthritis) is 0.1 to 1000 mg of the active ingredient per unit dose
15 which could be administered, for example, 1 to 4 times per day. :
Aerosol formulations for treatment of the conditions referred to above (e.q...
rheumatoid arthritis) in the average aduit human are preferably arranged so that each
metered dose or “puff” of aerosol contains 20 ug to 1000 pg of the compound of the invention.
The overall daily dose with an aerosol will be within the range 0.1 mg to 1000 mg.
20 - Administration may be several times daily, for example 2, 3, 4 or 8 times, giving for example,
1. 2 or 3 doses each time.
The active agents can be formulated for sustained delivery according to methods well
known to those of ordinary skill in the ari. Examples of such formulations can be found in
United States Patents 3,538,214, 4,060,598, 4,173,626, 3,119,742, and 3,492,397.
25 The compounds of the invention can also be utilized in combination therapy with
other therapeutic agents such as with T-cell inmunosuppressant agents such as cyclosporin
A and FK-506, with steroid sparing agents such’ as Cellcept®, or with classmal anti-

inflammatory agents (e.g. cyclooxygenasefltpoxegenase mhlhltors) such as teni dap. aspirin,

.acefaminaphen, naproxen and piroxicam.

- 30 The foliowing Examples illustrate the pr'eparation of the compounds-sf the present
invention. Meiting points are uncorrected. NMR data are reported in parts per million (8) and
are referenced to the deuterium lock signal from the sample soivent (deutériod‘nlorofonn

~ 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 sifica ge! and executed under
nitrogen pressure (flash chromatography) conditions. Low Resolution Mass Spectra (LRMS)

were recorded on either a Hewlett Packard 5989®, utilizing chemical ionization (ammonium),
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EXAMPLE 16 Qui noxal i ne-2-carboxylic acid

f9- benzyt-7-fl uoro-2- hydroxy-7. met #yyl- 4j 4H

(1,2,4]triazol -3-yl)-octyll-anide Acetic acid 3-carbanovl-6
ftuoro-fi-nethy_!-1-(2-phenyl-I-F(uui noxaline-2-carbonyi)-am nol
ethhyl }-hept 4 ester To a solution of quinoxaline-2-carboxylic acid
(1-benzyl - 4- car banoyl - 7f | uor o- 2- hydr oxy- 7- et hyl -octyl )-am de (1.01 g,

2.14 mmol) in pyridine (4 n{.} was added 0

-or a Fisons (orrMicro Mass) Atmospheric Pressure Chemical lonization (APCI) platforrm which

uses a 50/50 mixture of acetonitrile/water with 0.1% formic acid as the ionizing agent. Room-

" or ambient temperature refers to 20-25°C. All non-aqueous reactions were fun under a

nitregen atmosphere for convenience and to maximize yields. Concentration at reduced

5 = pressure means that a rotary evaporator was used. The names for the compounds of the

invention were created by the Autonom 2.0 PC-batch version from Beilstein
Informationssysteme GmbH (ISBN 3-89536-976-4). '

EXAMPLE 1
Qumoxalme-z-carbog_yj ic acid [1-{3-fluoro-benzyi}.2 T-dih dro 1H-imidazol-

10 : - 2:yl)-7-methyl-octyi]-amide

To a solution of trfuoro-acetic acid 3-(5-{2-(3-ﬂuoro—phenyl)-1-[(qhinoxaline—Z-—

~ carbonyl)}-amino}-ethyl}-2-oxo-tetrahydro-furan-3-yi}-1,1-dimethyl-propyl ester (212 mg, 0.378

mmol) in methanal (4 mL) was added aminoacetalaldehyde dimethyl acetal (0.375 mL, 3.44

15 mM) and stirred for 14 days. The reaction was concentrated to provide the crude product
' which was purified by silica get chromatography to yield the titte compound (197 mg, 91%).

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

carbonvl)-aminol-ethyi}-6-hydroxy-6-methyl-heptyl ester
20 - To a solution of quinoxaline-2-carboxylic acid {4-(2,2-dimethoxy-ethylcarbamoyi)-1-(3-

fiuoro-benzyl)-2,7-dihydroxy-7-methyl-octyf]-amide (192 mg, 0.336 mmol) in pyridine (0.6 mL)
was added dimethylaminopyridine (DMAP) (10 mg, 0.082 mmuol) and acetic anhydride (0.093
mi., 0.984 mmol). The resulting solution was stirred for 3 hours then diluted with methylene
chloride and washed with 1 M hydrochloric acid. The organic layer was dried over sodium
25 -sulfate, filtered and concenirated to give the title compound as a white foam (198 mg, 96%).

el
FE

Acetic acid 1-{2-

lmldazoi- -y}-6-methyl- heptvi ester
To a solution of acetic acid 3-(2, 2-d|meu10xy—ethyicarbamoyl)-1 ~{2-(3-fluoro-phenyl)-

30 t-f{quinoxaine-2-carbonyl)-aminc]-ethyi}-6-hydroxy-6-methyi-heptyl ester (150 mg, 0.245
mmol) in acetic acid (2 mL) was added ammonium acetate (1.5 g 19.5 mmol). The resuiting

- mixture was heated to 115°C for 3 hours, cooled to ambient temperature and diluted with

ethyl acetate. The solution was then neutralized with saturated adueous sbd'ium bicarbonate.

The organic layer was dried over sodium sulfate, filtered and concentrated. Chromatography

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



10 di met hyl am nopyridine (DVAP) (65 ng. 0.533 mmol) and acetic anhydigdeys
(0.400 nmL. 423 4 AUG 2004 -33 mmol ). The resulting solution was stirred for
2 hours, then diluted with nethylene chloride and washed with 1 M

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

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

| LQui noxal i ne-2-carbonvl ?-am nol -ethyl ) -hept W, ester A solution of acetic
‘aci d.3-carbanoyi-6-fluoro-6-nethyl-I|-{2-phenyl-I-[(quinoxaline-2-

car bonyl )-am no] - et hyl )-heptyl ester. (522 ng, 1.03 mmol) in

N, N- di et hyl f or mam de di net hyt acetal (2 m) was heated to 50C for two

‘hours, cool ed ddncaiNe@ artoRHB 85 H1UBSusRDeRRIL ﬁ@ihgd}&%-ez-(\f\!-ﬁuﬂ:dgﬁ 9%{45:%”9

chl oride and waéu(‘ar! T!Ee @r gani ¢ [ayer was washed w saturate ueous
sodi um chl ori - r sodiumsulfate. filtered and concentrated to
give the title conpousnlition ofbaost add f-¢2(8-fubBCphegyl)- HiGSGoxalhet-tahangl)}-@minal-
6-f1 uor o- 6- mEteh)yl}-k-r@dB%ps ﬁkimWaB&é@lMﬁagw%ﬁQP&t@?m? d(%éb @hlol) in methanol

15[1, 2,4 |

300 et hy nad D B RS PR Rk BUR S 1PPOe § L9 9.GL 1A% Bpy. The resulting solution was
1- ( 2- phen_yyl stifedofior Robamtsi then Zemnimlegtl Theacrie proaid Was- diepivell i@ Riixtrd &}
ng, 1.03 Ml heltffiendeRbide aﬁ& Wwddter Zrha JF% dnle 14fee u%gqiggﬂ é%g%&ﬁtlglg%ulfa‘?é ﬁﬁéfﬁg?f'lg n

water, 0.040 nt. The resulting t1on was
cool ed to anb WMQF’Q?‘G‘P@HPW?W'@HQ%QPFP Be e conpound(Ba mg, >H19%).

‘neutral i zed with sZbetiatceripandetnsxambsanHiveraplpael by a MithodlBanhsus! 18 ik

wa‘ driegy ngéscﬁﬂﬂ'n’\t,’ﬁ}a%yf ate. filtered, and concentrated to give the
¥l e conpound as a foam (580 ng, >100% . . Qui noxal i ne-2-carboxylic

aC| d f1-benzvf-7-fluoro-2-hydroxy 7-net hyIR‘#44H41 2.41triazol -3-yl)- 25
octvll-am.de To a solution of acetic_qacid 4 .

6- fl-uor o- 6- met hyl - I - (2- phenyl - 1-[(qu$?rs I > Bonyl} am no] - et hyl ;
-344H—[1 2,4]triazol -3-yi)-heptyi ester (575|ng. [L.08 nmol) in nethanol (10
m.) - was added pot assi um car bonate (276 ng, @H0 Hﬁml), 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

sodi um chl or]iE¥AMRUE ed oyvRY sodium syiRFate, filtged and CONGgALT at ea.
Chr omat ogr agizy o st carget——gavegthe—tt+t+e [EOfP Ara—{459—~g—-8-+%--
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The title conpounds for exanples 17-18 were prepared by a nmethod anél%ﬁ%&@*
to that described in Exanple 16. R2' RN 1 4 AUG 2004 -34 EXAMPLE 17 OH
518 RRz NN I/ AN H EXAMPLE 19 Qui noxal i ne-2-carboxylic acid 1-ben

4 5-dih dro-jHimdazol 2- | .7-fluoro -Z- 'hydroxy 7-nethyl-octylJ..am de
Qui noxal i ne-2-carbox is acid 11-ben -4- 4 5-di h dro-|Hi m dazol - 2-
7-fluoro-2- lydroxy-7-nethyl-octvld-am de To a sol ution of ethyl enedi am ne
(0.040 nmL. 0.598 Mol ) in toluene (2 n.) at -10C 10 was added
trimethyl al umi num (2.0 Min hexanes, 0.300 nL, 0.600 mmof) and stirred for
15 minutes. A solution of quinoxaline-2-carbdxylic acid

{1-[ 4-(3-fluoro-3-nethyl -butyl)-5-o0xo- _ o
t'etrahydraf uran-2-yl]-2-phenyl-ethyl}-am de (250 ng, "0.556 nmol) in tol uene

(3 nm) was then _added and the reaction warned to ambient tenperature, then
heated to refllEXAMRYE ~3 hpBrs. The r¢&tion was cjoBl ed to anbidiit
tenperature grgl quUenched garefual 1y - wWatrer (1 T ]
. ' Ny X N
F
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15 The solution was diluted. with nmethyl ene chloride and net hanol a@duhpg%‘
filtered, washing the filtrate with nmethanol. The organics were
concentrated and "the crude product was purified by chromatography on
silica gel to give the title conmpound (74 nmg; 17% . The title conpounds for
exanpl es 20-21 were prepared by a nethod anal ogous to that described in
Exanple 19. 20 R 4 AUG 2004 -35 EXAMPLERR R 0 N 20\ MI H OH 210oFN F
"EXAMPLE- 22 Qui noxal i ne- 2- carboxyllc acid : :
-f4-{55-amino-fl, 3, 4l oxadi azot --2-yl ') - 1-benzyl -7-fl'uoro 2-

hydr oxy- 7- nethyl-octAAanide 5 Qui noxal i ne- 2- @arboxyllc acid (1 :
--beénzyl - 7- f | uor o- 4- hydr azi .nocar bonvt - 2- hydr oxy- 7- net hyl - octyl 9-ani de To a
sol uti on of quinoxaline 2-carboxylic acid

'(I-[4-(3-fiU‘%§AM e L“,. b —b—exe RZ J —
‘tetrahydro-fgran- E yl]-2-jphenyl -et hyl } -"am de (220 , 0 489 nnDB) i'n

met hanol (5 pfi*) was 10 added eXorss hydrazighe ((d.50Q i) andf stirred Tor
18 hours. The reaction wds atkd to dive tlhe™ tIe con%ound’ 22 :

ng,. 94% . Qi noxal i ne- 2-cih J i d {445-&q ngd-
4and|azol 2t yl ) -1-benzylj- 71 hydr oK megt -am deg
solution of puinoxatine-2-carboxylic jacid
.(1-benryi-7-¥l uoro-4-hydfazi nocar bon 2- hydr oxy{7- net yI-octyt) adﬂde
12 '
N
g
N
H
3

1]
L

115

(110 ng. 0.2p8 mmol) in dioxane (0.5 nL) and- wat ¢r (O

.
3

EXAMPLE 16 , .
Quinoxaline-2-carboxylic acid 15benz l-75ﬂuoro-2'-h drox -7+meth '1-4 4H-

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

Acetic acid 3-carbamoyi-6-fluoro-6-methyi-1-{2-phenyl-1-f(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 mmotl) and acetic anhydride (0.400 mL, 4.23



m-) was added cyanogen bronide (31 ng, 0.296 nmol) and potassium, 2004
hydr ogencarbonate (31 ng. 0.310 nmol ). The reacti on was heated to re | ex
for.1 hour, then cooled to anbient ternperature. The di oxanel water was
renoved by addi ng benzene (5 m-) and concentrating 20 (2x). The renaining
solid was dissolved in ethyl acetate and water. The |ayers were separated
and the aqueous |ayer 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 nethanol gave
the title conpound (64 'ng, 55% . The title cofpounds for exanples 23-33
‘were prepared by a method anal ogous to 25 that described in Exanple 22. .4
AUG 2004 -36 EXAMPLE RRRR 23 0 FoKnt F OH 24- - F NN I~O OH 25 ON-N OH 26

F.NO-F O 27 pafoty. The resuiting sofution was stired for 2 hours, then diluted with methylene chioride and
' "~ washed with 1 M hydrochloric acid. The organic layer was dried over sodium sulfate, filtered

~

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

5 Acetic ac'id 3-(dimethyiaminornethvlene—carbafﬁoyd)—&-ﬂuoro&methﬁﬁ {2-phenyl-1-

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

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

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

" 15 [1,24)triazol-3- | ester
' To a solution of acetic acid 3-(dcmethyiammomethyiene-carbamoyl}-s—ﬂuoro-s-memyl-
1-{2—pheny1 -1-{{quinoxaline-2-carbonyt}-amino]-ethyl}-heptyl ester (580 mg, 1.03 mmol) in
acetic acid (2.5 mL) was added hydrazine (35 wt. % in water, 0.040 mi). The resulting
~ solution was heated to 50°C for 4 hours, cooled to ambient femperature, diluted with ethyl
20  acetate, and neutralized with saturated aqueous sodium bicarbonate. The organic fater was
dried over sodium sulfate, fitered, and concentrated to give the fitle compound as a white

foam (580 mg, >100%).

) . Quinoxaline-2-carboxyiic acid I1-benzvl-?-ﬂuoro—2—hvdroxv—?-inethvl-4-(4H—[1 2 4ltriazol-3-vi)-
25  octyvll-amide p S
' To a solution of acetic acid 6-fluoro-6-methyl- -1-{2-phenyl- 1-[(quinoxa!ine-2-carbon;d)- A:
amlno]-ethy!} -3-(4H-[1 24]tnazo|-3-yl)—heptyi ester (575 mg, 1.08 mmol) in methano! (10 mL)

' was added potassium carbonate (276 mg, 2.00 mmol) stlrred for 5 hours and concentrated.
- The crude product was dissolved in ethyl acetate and water. The organlc layer was then' ‘
30 washed with saturated aqueous sodium chloride, dried over sodium sulfate, filtered and

concentrated. Chromatography on silica gel gave the title compound (459 mg, 87%). '
' The flitle compounds for examples 17-18 were prepared by a method analogous to

that described in Example 16.

R R




~ - 29 30 31 32 33 RRe RB F F F 4 AUG 2004
NN F~O F -37 EXAMPLE 28 #W%ﬁﬁfo

2004 -38 EXAMPLE 34 Qui noxaline-2-carbox lic acid |-ben I-7-f|up o-
-7-meth -4 5-o0xo0-4 5- di hydro4l, 3, 4l oxadi azol -2-y1l)-octyll-am de 5
-ben -7-fluoro-2-h drox -7-neth -4- 5-o0xo0-4

- Quinoxaline-2-carbox is acid E

5-dih ro- H

qui noxal i ne- 2-carboxylic acid (1-benryl
2- hydr oxy- 7- net hyl -
-m -) was added
carbonyl dii m dazole (23 ng. 0.142 10 nnDI)
warmto anbient tenperature and stirred a tota

diluting with ethyl

-2-yl)-oc yl1-am de To a sol ution of

- 7-f1 uor o- 4- hydr azi nocar bonyl -
octyl)-amde (62 ng. 0.129 nmmol) in tetrahydrofuran_(Z
triethylamné (0.018..0.129 mmol ) at 0C was- added :
Phe reaction was allowed to-
of 20 hours before '
The nlxture was

, 3, 41loxadi azol

acetate (10 nlL) ‘and -hexane (2 ni).

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

Quinoxaline-2-carboxyli

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

To a solution of ethylenediamine (0.040 mL, 0.598 mmol} in toluene (2 mL) at -10°C
was added trimethylaluminum (2.0 M in hexanes, 0.300 mL, 0.600 r_nmoi) and stired for 15
minutes. A -solution of quinoxaline-2-carboxylic acid {1 -[4-(3-ﬂuoro—3-meﬂ1y1-_butyl)—5—oko—
tetrahydro-furan-2-yi]-2-phenyi-ethyl}-amide (250 mg, 0.556 mmol) in toluene (3 mL) was then
added and the reaction warmed to ambient temperature, then heated to reflux for '3.hou"rs.
The reaction was cooled to ambient tempef*atu’re and quenched érefully with water (1 mL).
The solution was dlluted wnth methyiene chioride and methanol and then fi !tered washing the

'f' Itrate with methanol The orgamcs were concentrated and the cmde product was punf ed by -
_chromatography on silica gel to give the title compound (74 mg, 17%) o

The title compounds for examples 20-21 were prepared by a method ana!ogous to. -

that described in Example 19




Wi th saturated aqueous anmmoni um chl ori de, saturated aqueous sodi um

bi carbonate, and saturated aqueous sodi um chl oride. The organic |ay8li 2%
dried over magnesium sulfate. filtered and concentrated. Chronatography on
silica gel gave the title conpound (54 ng, 15 82% . The We conpounds for
exanpl es 35-36 were prepared by a nethod anal ogous to that described in
Exanple 34 .20 EXAMPLERRRR 4 F N-NH 35~ N\Op |l OH36 N-NHI~-OOCH 4
AUG 2004 39 - EXAMPLE 37 Qui noxal i ne-2-carboxylic acid Fl

- benzyl - 444, 5-di hy"dr o- oxazol - 2-y1)-7 fluoro 2-hydroxy-

7-nmethyl -octyll-anmide 5 : -35-

2- (3-Fl uoro- 3-neth) | ~butyl 1- 4- hydr oxy- 6- phenyl - 5- [ (qui noxaf i ne-2-carbonyl ) -
am nol - hexanoic acid To a sol ution of quinoxaline- 2- car boxyl i c aci d :

'{1[4(3f|uor03rmj;hvl but vl ) -5- 0XQ- ,
tetrahydro- f UrE¥AMRYE | - 2- pRenyl - et hyl Y Rani de (4 g.[B. 90 mol) {[R
t et rahydr of urfegy Was added T Thr onp Nyt oxi de _{I My water, 28{mL) ﬁ
stirred for 2 hours. The [eagtimn s1t hen ncem'f‘ated, an E
-concentrat ed {from benzene t 1veé the clonmpeynd (42
N . e
N
‘OH ‘
21 - 2 F ' N—
' Hisen A,
D : SO H
F
EXAMPLE 22

- Quinoxaline-2-carboxylic acid {4-(5-amino-{1,3 4loxadiazol-2-yl}-1-benzyl-7-flucro-2-
hydroxy-7-methyl-octyl]-amide

Quinoxaline-2-carboxylic acid (1-benzyl-7-fiuoro-4-hydrazinocarbonyl-2-hydroxy-7-methyl-

octyl}-amide
To a solution of quinoxaline-2-carboxyiic acid {1-[4-(3-fluoro-3-methyl-butyl)-5-oxo-

tetrahydro-furan-2-yi]-2-phenyi-ethyl}-amide (220 mg, 0.489 mmol) in methanol (5 mL) was
10 added excess hydrazine (0.500 mL) and stirred for 18 hours. The reaction was concentrated
tc.give the title compound (222 mg, 94%).

PERTUSEEY
it
N

__':Qumoxalme-z-carboxyi:c acid [4-(5—ammo—[1 3 4loxad|azol-2-vl)-1-benzv!-7-ﬂuoro-2-hyd iroxy-
7 7-methyi-octyi]-amide - '
- ' 15 To a solution of qumoxaime-2-carboxyl|c acid (1-benzyl-7—ﬂuoro—4-hydraanomrbonyt—- - T
2—hydroxy-7-memyl—octyl)-amlde (110 mg, 0.228 mmol) in dioxane (0.5 mL) and-water (0.5 .
.mL) was added cyanogen bromide {31 mg, 0. 296 mmol) and potassium hydrogencarbonate
(31 mg, 9.310 mmal). The reaction was heated to reflux for. 1 hour. then cooled to ambient
_ termperature. The dioxanefwater was removed by adding benzene (5 mL) and concenfrating
20 (2x). The remaining solid was dissolved in ethyl acetate and water. The layers were
separated and the aqueous layer extracted with ethyl acetate. The combined drganics were
dried over sodium sulfate and concentrated. Recrystallization of the crude product using a
mixtu}e of ethy! acetate, hexanes and metﬁanol gave the title compound {64 nig. 55%).
The title compounds for examples 23-33 were prepared by a method aria!dgous to
25  that described in Example 22. ' :




4tent-But -dineth -silan o 2- 3-fluoro-3-neth bu hen -5- ui noxaG3deARF 2004
car bonyl ) -am nol - hexanoic acid To a sol ution of _

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

wi th met hanol and stirred another 0.5 hours. The solution was diluted with
ether and water. The organic |ayer was washed with saturated aqueous

sodi um chl oride, dried over magnesium sul fat®& filtered and concentr at ed.
20 Chronat ography on silica gel gave the title conpound (784 ng, 39%. 25.
Qui noxal i ne- 2- carboxylic acid flbenz o ‘
1-2-(tert-butyl _dinethyl-silanyfoxy)-7-fluoro-442- h drox -eth carbano
7-meth -oct -am de To a sol ution of R?

4-(tert-buty|-dinethyl-siIanytoxy)-Zhg3-fgﬂgégé$é%zg%yl-butyl)-6-phenyt-
5-T(qui noxal i rte-2-carbonyl)-am no] - Xﬂg 5 ng, 0.885 nmol) in
met hyl ene chloride (9 nL) was added et hanot gm ne g0.080 mL, 1.33 muol),

1- hydr oxybenzotriazole (215 ng, 1.59 mmol), OH R

1- ( 3-di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochloride . (288 ng, 1.50
mrol ) and triethylam ne (0.247 m_, 1.77 nmol)_ The resulting sol ution was

wi th waten.

stirred for [[#xamewE s Thewr'diTuted wi fR ethyl acefa&e and wash

t hen Saturat?ﬁﬁﬁﬁﬁﬁﬁﬁhﬁ$ﬁ+ﬂﬁ+ﬁ@&&k&F : : '

over sodiumgpglilfate, filtered, an &ncenfra ed. Mwmat ography on silica

gel gave the title conpo ; e %Ii - 2-car baxyl iN—¥ci d
5- di hyydr o-  oxjazolff- 2\
noxalji ne- 2- da¥Bo [

fl.zbenzl -2-(kert-butyl-d =5i | an
'Eéﬂluoro-7- th -oc -am

met h@H oct yl}] - am de (100,
hs added '

acid [1-benzyl - 2- (tert-bltyl-dinethyl
si | anyt oxy) -{7-f | uor o- 4- (R- hydro) "t hyl

- 40 hexacnrqr oethane (57,
. B820Mmol ). The tion

my, 0.160 nmol) in nmethylene chloriog

tri phenyl phgsgghine (63 ny, UZ4U'nTii).
ct 1 y~on siliga gyl ‘fo give
- 2- cafboxyl i '
dr OX\A-

OH

mg, 0.240 miol), and trip q
was stirredifor 2 hours th hromat d
the title donpound (72.p" ng 9% .
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meth -oct am de To a sol ution of quinoxaline-2-carboxylic acid
(1-benzyl 2-(tert-butyl -di net hyl -
2-yt)-7-fluoro-7-nmethyl -octylj-amde (41 ng. 0.068 nmol) in

tetrahydrofuran (0.70 nL) was added tri s(di nethyl am no)sul fur
The reaction was

concentr at ed.

(trimethylsilyl)difluoride (56 10 -nmyg,

stirred for

Chr omat ogr.aphy on silica gel

0. 203 nmmol ) .

hour then quenched w th nethanol -and

gave the title conpound (27.8 ny,

4 AUG 2004

si | anyl oxy) - 4- (4. 5- di hydr o- axazo)

84% . The

ti'tle conpounds for exanples 38-49 were prepared.by a nethod anal ogous. to

t hat described in Exanp
2004 -41 EXAMPLE 41 42 43 R ROAA-,,,

|l e 37.

N 44
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45 46 F 4 AUG 2004 -42 EXAMPLERRR R 470 o at NN 480FO 0 49N ' J;Uh‘l ZDP]'&

EXAMPLE 50 Qul noxaline 2-carbo lic acid (1 -bent-7 fluoro 2-h dro -

i 4- oxazol 2-
(1- benzyl

-2-(tert-butyl

-am de 5 Qi noxal i ne-2-carboxylic acid

oc |
-di et hyl - si | anyl oxy}7_f | uoro- 7- met hyl

-4- 2-o0xo0-eth

carbano -am de To a sol ution of quinoxaline-2-carboxylic acid

[ 1~benzyl

-2-(tert butyl
si l anyl oxy) - 7-f |l uor o- 4- ( 2- hydr oxy- et hyi car banmoyt) - 7- et hyl
ng, 0.400 10 mmol)

- di net hyl -

in met hyl ene chl ori de was added

1,1, 1-triacetoxy-1, 1-di hydro-1. 2- benzi odoxot --88-1H) one [Dess-Martin

.periodi nane[ (340 ny, 0.800 mvl).

The reaction was stirred for 2 hours

and then diluted with ether and quenched with a 1:1 mixture of saturated

aqueous sodi um
and t he aqueous | ayer extracted wth eth

The | ayers were separated

t hi osul f at e: sodi um bi car bonat e.
The conbi ned organics

were washed wt hmin]:k&lirﬁsi-%éarbenﬂié_aﬁﬂmbaiz?m-ﬂmro-z-h!droxv-bmgthvl-4-(5-oxo-4.5-

1

15

20

dihydro{1.3.4loxadiazol-2-yl}-octyl]-amide

Quinoxaline-2-carhoxylic __acid | -benzvi-?-ﬂuoro-z-hydroxv-?-methvi—4 (5-ox0-4.5-dihvdro-

[1 ,3,4|oxadtazol-2-y_l }-octyll-amide

To a solution of quinoxaline-2+carboxylic acid (1-benzyl-7-ﬂuoro-44hydrazinocarbony1-

" 2-hydroxy-7-methyi-octyl}-amide (62 mg, 0.129 mmol) in tetrahydrofuran (2 mL) was added
triethylamine (0.018, 0.129 mmotl) at 0°C was added carbonyldiimidazole (23 mg, 0.142

mmol). The reaction was allowed to warm to ambient temperature and stired a total of 20
hours before diluting with ethyi acetate (10 mL) and hexane (2 mL). The mixiure was washed
with saturated aqueous ammonium chloride, saturated aqueous sodium bicarbonate, and
éatqrated aqueous sodium. chloride. The arganic layer was dried over magnesium suifate,
filtered and concentrated. Chromatography on silica gél gave the title compound (54 mg.
82%).

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

.R\ R*

EXAMPLE R

’ - N
. -~
: CU*

OH

-octyqg-am de (250




15 aqueous sodi umthi osul fate_sodi um bi carbonate, water, and saturatgdA 8
sodium chl oride. The organic |layer was then dried over sodiumsulfa JJ 2004
filtered, and concentrated- Chronatography on silica gel gave the title
conpound (233 ng, 94% . Quinoxaline-2-carbo is acid | -ben -2-tent-but
-dinmeth -silan ox 7 fluoro -7-neth -4- 20 oxazol-2-yl-octvll-amde To a

sol ution of quinoxaline-2-carboxylic acid [1l-benzyl-2-(tert-butyl-dinethyl-
si'l anyl oxy) - 7-f | uor o- 7- net hyl - 4- (2- oxo- et hyl car banoyl ) - octytj-anlde (230

ng, 0.369 mol) in 4 AUG 2004 -43 nethylene chloride (3.5 -) was added

tri phenyl phosphi ne (145 ng, 0.554 mol), he%%chloroethane (131 ng, 0.554
nmmol ) and triethylamne (0.103 mi, 0.739'nnnl) The reaction was stirred
for 16 hours than concentrated. Chromatography on silica gel gave the

title conpound (137 ngy. 62% . 5 Quinoxaline-2-Tarbox is acid 'l
.~ben-7-fluoro-2-h dro -7-neth -4-oxazol - PLESA  anide To a sol ution of
qui noxal i ne- 2-Cuuwoyalinet3-carbeiviic péidije-benayR4(4, Brithybtsoptazali 2v)-Tititero-2-hydroxy-

si l anyl oxy) - 7-fl uor o- 7- net hyl - 4- oxaggh LY RGiyde -am de (133 ng, 0.220
mot) in 10 tetrahydrofuran (2 mnl) s(di met hyl am no) sul fur
(trimethysilyl)difluoride (180 ng, O. 660 nnDI) The reaction was stirred

for 1 hours t hBE-Fuesshethybdii)-4Bidieuydphamd 5-[@ainseiind-2cadonyiibnitiheghaphy on

silica gel ¢ the title conpound (73 ng. 68% . The title conpounds for
exanpl es 51- g%—mere prepared by a nethod anal ogous to that described in

Exanpl e 50 15 EXAMPLE 50aieyxRined-farzpxpicnecid {1-{4-(3-fluoro-3-methyl-butyt)-5-oxo-
" | tetrahydro-furan-2-yl]-2-phenyi-ethyl}-amide (4 g, 8.90 mmol} in tetrahydrofuran was added

- lithium hydroxide (1 M in water, 28 mL) and stimed for 2 hours. The reaction was then
10 concentrated, and concentrated from benzene (2x) to give the titie compound (4.2 g, 100%).

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

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

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

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

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

25  5-[(quinoxaline-2-carbonyl)-amino]-hexariaic acid (515 mg, 0.885 mmol) in methylene chioride

{¢ mL) was added ethanotamine (0.080 mL, 1.33 mmol), 1 -hydroxybenzotriazole {215 mg,

_ 1.58 mmaol), 1—(3-‘dimethy1aminopropyl)-s-ethyllcafboc_iiimide hydrochloride (288 mg, 1.50
mmol) and triethylamine (0.247 mL, 1.77 mmol). The (e§ulﬁn§ solution was stirred for 17 '

A haurs then diluted with ethyl acetate and washed with water ﬁien saturated aqueous sodium

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

Chrom‘atogr_ap'hy on silica gel gave the fitle compound (343 mg, 62%);

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

7 - oxazol-2-yl}-7-fluoro-7-methyl-octyl)-amide
. 35 To a solution of qumoxahne—Z—carboxyhc acid [1-benzyl-2-(tert-butyl-dimethyi-
sitanyloxy)-7- ﬂuoro~4-(2-hydroxy»ethy!carbamoyl)—?-memyl-octyd]-amtde (100 myg, 0.160
mmol) in methylene chioride (1.5 mL) was added triphenylphosphine (63 mg, 0.240 mmol),
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hexachioroethane (57 mg, 6.240 mmol), and triethylamine (0.045 mL, 0.320 mmol). The
reaction was stimed for 2 hours than chromatographed directly on sitica gel to give the title

-compound {72.5 mg, 75%).

5 Quinoxaline-z-carﬁoxvﬁc acid [1-benzyl-4-{4,5-dihydro-oxazol-2-y1)-7-flucro-2-hydroxy-7-
‘methyl-octyil-amide . _ ' '.
To a solution of quinoxaline-2-carboxylic acid [1-benzyl-2-(tert-butyl-dimethyi-
silanyIoxy}-4-(4_,5-dihydro—oxazol-2-yl)-7-ﬂuoro—7-methyi-octyl]-ar_nide (41 mg, 0.068 mmol) in
3 ~.t'elrahydrofura_n {0.70 mi) was added tris(dimemylamino)sulﬁ.lr (trimethylsilyl)difivoride (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 tilte compounds for examples 38-49 were prepared by a method analogous to

that described in Example 37.
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01l 61a,

(4- benzenesul fonyl - 1- benzvl - 2- hydr oxy- 7- net hyl -acts ) -
4- Benzenesul fon -1-ben -2-h ro -7-neth rbam c acid benzyl

j o6' N N EXAMPLE 62 Qui noxal i ne-2-carboxylic acid

anm de 5

4 AUG 2004

ester To a

solution of 3.0 equivalents of (4-nethyl-pentane-I|-sulfonyl)-benzene

(previously prepared by Gaoni,
tetrahydrofuran cooled to 78C is

J.

and stirred for 30 mn_ One equival ent of (1-oxiranyl
2-phenyl -et hyt)-carbam c. aci d benzyt ester (previously prepared by Kal dor,

et al. J. M

reaction stirred for 1.5 h. The

standard aqu
silica gel c
2- Am no- 5- be
(4-benzenesu
ester in eth
m xture is
appr oxi mat el
concentrat ed
(4-benzenesu
of one equiv
i'n-met hyl ene
. 2-qui noxal in
O-benzotri az
riégcti on m x
2004 '

d. Chem, 19

97, p.

O g. Chem 1982, 47. 2564)
added 3.0 equivalents of n-butyl

10

in

[ithium

3979) in THE4's then added dropw se and the
"reaction is then quenched with saturated

fonyl -1 -ber

zvl - 2- hydr oX

LTt Of —2=ar
chloride is
bcar boxytic

bl - 1-yl - N, N,'I#«l'-. ¢
fedgat anbi er

fure is stir

LI

‘aqueous sodi um bi carbonate and warnmed to anbient tenperature. After
e rk-up and extraction followed by concentration and
NEXMMPLEr aphy| Rhe title cpRpound i s oftdi ned. 15 |[R°
magnesul T onvliF 8 net nyT el - phenvi - —To a sofutiom of
I f onyl - 1- benzyl - Vi carbam c|aci d., benzvl
nol is added 1 % pa| on carbpn. e
then shaken g aFPaFr sh nen _{Qr
18 -h. The jcatalyst 2 B t NN
to give thejtine conpou c acid

To. a sol ution
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-46 standard -aqueous work-up and extraction,
chromat ography the title conpound I s obtained. The ti

silica gel

fol |l oned by concen

conpounds for exanples 63-72 are prepared by a nethod anal ogous to that

described in Exanple 62. 5 EXAMPLERRRR 63-a o0 |,

OH 6500 S

10

15

20

S OH640F O\SF Nr F

éﬂﬁ %ﬁka”d

) sﬂanyloxy}-?-ﬂuoro—4-(2-hydroxy-ethyicarbamoyl)-?—methyi—octyl]-amme
'amol} in methylene chloride was added 1‘:1.1-tnacetoxy-1.1-dmydro-1.2-benziodoxo{e3{1 H)-

OHOIr.- O66FS I ~ OH
42-
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EXAMPLE 50

Quinoxaline-2-carboxylic acid {1 -benzvl-?-ﬂuoro-z-hydroxv-anefth-4-oxazol-2-ﬂ-

octyl)-amide

Quinoxaline-2-carboxyiic acid [1-benzyl-2-{ tert-butvi-dlmethy!-snlanvloxv}-?-ﬂuoro—?—methyl-d,-
(2-oxo-ethy_icarbamoﬂm@(_|]-amld

To "a solution of quinoxaline-2-carboxylic acid [1-benzyi—2-(tert-buty!—dlmeﬂ1yi-
(250 mg, ‘ 0.400

one {Dess-Martin periodinane] (340 mg, 0.800 mrr_aot). The reaction was stirred for 2 hours
and then diluted with ether and quenched with a 1:1 mixture of saturated aqueous sodiurn

A-lmosulfate sodlum bmrbonate The layers were ‘separated and the aqueous Iayer extracted -
* with ethyl acetate. The combined organics were washed with a 1:1 mixture of saturated

aqueous sodium thiosuffate:sodium btcarbonate. water, and saturated sodium chloride. The
organic layer was then dried over sodium sulfate, filtered, and concentrated. Chromatography
on silica gel gave the title compound (233 mg, 94%)

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




4AUG2004 -47 EXAWPLE 67 RR3 R66 1 F 1 10 0 69 70 71 72 F F S 4 AlG)#Q04
-48 EXAMPLE 73 Qui noxaline 2-carboxylic acid (1-benzvl-7-fluaro-2-hydroxy
7- met hyl - 4-t hi ocar banoyf- octyl)-am de 5 Acetic acid

6- f | uor o- 6- net hyt - 142- phenyl - 1-f (Qui noxal i ne-2-car bonA amn j-ethyl)-3-

t hi ocar banoyl - hepty ester To a solution of 1.0 equival ent of acetic acid,
3-car banoyl - 6-fl uoro- 6-net hyl -1 -{2-

phenyl -1 -[(qui noxal i ne-2-car bonyl ) -am no] - et hy}-heptyl ester in
tetrahydrofuran cooled to OC is added 0.5 equival ents of Lawesson's
reagent dropw se. The yell ow suspension is alTowed 10 to warmto room
tenperature and stirred for about 5 h. The reaction m xture is concentrated
to dryness, then purified by silica gel chromat ography to give the title
conpound. QJlnoaln -ar' i e 7-ftuaro

- 4-t hi ocar band' ‘%A " @CS}’ ﬂc)u s cﬁ%%?d %rf’r}'epyiﬁh% i @44] Oé%rg?l? c
acid 6-ftuor Oh@cm@lpmmarpe (191 @ /54| mmol) and triethytamine (0 103 mL, ¢.739 mmal). The

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

title compound (137 mg, 62%).

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

amide
‘To a solution of quinoxaline-2-carboxylic acid [1-benzyl-2-{tert-butyl-dimethyi-
7 _ " silanyloxy)}-7-fluoro-7-methyl-4-oxazol-2-yl-octyl]-amide (133 mg, 0.220 nmmol) in
E ,f_'-f;?__‘-_) ' 10 tetrahydrofuran (2 mL) was added tris(dimethylamino)suifur (trimethyisilyl)dificoride (180 mg,
' 0.660 mmol). The reaction was stimed for 1 hour then quenched with methanol and
concentrated. Chromatography on sifica gel gave the title compound (73 mg, 68%).
The tifle compounds for examples 51-61 were prepared by a method analogaus to

that described in Example 50.
Rz
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[ (qui noxal i ne-2-carbonyl)-am no] -et hyl }-3-thiocarbanoyl -heptyl ester in

met hanol is added 2.0 equival ents of potassium carbonate, stitr Al 2680r
approximately 6 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 sodiumsulfate, filtered and
concentrated. 20 Chronmatography on silica get gives the title conpound.
The title conmpounds for exanples 74-76 are prepared by a nethod anal ogous
to that described in Exanple 73. R N EXAMPLERRRR 740 S |-\ -N-NH OH 4 AUG

2QQ - -49 EXAMRI_ERRRR 0 S 75\ t° | \ )LNH i I cc- oHo 76a S N

EXAMPLE FUBN.

54

56

F

ey

68

=
55- " w
5
o

F

/

\

\ .
o
N
O
=
o
N
(&)
=
A
N .
(@]
=
P
N
[¢]
s
P
N
1 59 : o 1
N

Nr
o R
g
3
<




NHS ) t F 4 EXAMPLE 77 Qui noxal i ne-2-carboxylic acid
(1- benzyt-4-carbam m doyi -7-fluoro 2-hydroxw7- net hyl - octyll-antde BURC&04 ¢
aci d

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

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

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

et hyl'}-3-thi ocarbanoyl - heptyl ester in acetone is added .excess nethyl
.iodide- The reaction. is 10 then refl uxed tg approxinately 2 h, then

cool ed and concentrated. The crude product aken up in saturated
solution of amonia in nethanol and stirred for approxi mately 15 hrs. The

reaction mxture is concentrated to dryness, then purified- by silica .gel
1

chronatographu to_—giv-e—t B,t.t.c cunsﬁaﬁd. 15— Oyi-pexatire—2 “vhnvu'ic

‘acid 1-ben 4{c m do fluoro-2-phdro L7-nettJ? ogbd~_am 8& To a
solution of 160 equivalents of acef}ic ' '

3- car bam m dgyl - 6-f | uor o- ¥ { P : ' B
phenyl -1 - [ (qbi noxal i ne- 2-fc¢ ' ester ijn necnaggl i s
added 2.0 efuivalents of} p [ 3 ijr} apdrgﬁ%&a y 5
hours, and cpncentrated. [The .20 crud otved in et ytN _

‘acetate and fater. The orjganic | ayer sat yrat ed. aqueou<
sodi um chl orjde, dried over sodiums ed and concdntrat ed.

c:hron‘at Ograp on—silica nnl ru \u:\g t buad The tit
for exanpl es % -80 are prepare% b a met ho | ogouslt o that |described in
Exanple 77. pP5 4 AUG 20M %J‘ ‘ O '

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

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

10 2-phenyl-ethyl)}-carbamic .acid benzyl ester (previously prepared by Kaldor, et al. J, Med.
Chem., 1997, p. 3979) in THF is then added dropwise and the reaction stirred for 1.5 h. The
reaction is then quenched with saturated aqueous sodium bicarbonate and warmed to

amblent temperature. After standard _aqueous work-up and extractlon followed by
, concentration and silica gel chromatography the tttle compound is obtained.
156

.2-Amino-5-benzenesulfonvt~87metnvl-'1 -phenyt#non_zm-a-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 mbdure ts

- . then shaken on a Parr shaker under 50 psi of hydrogen for approximately 18 h. The catalyst
20 s fiitered off and the solution concentrated to give the title compound.

~ Quinoxaline-2-carboxylic acid (4-benzenesuifonyl-1 -benzyl-2-hydroxy-7-methyl-octyl)-amide
To a solution of one equivalent of 2-amino—5-benzenesuifonyl-8-methyl—1;phenylo
nonan-3-ol in methylene chloride is added 1.05 equivalents each of 2-quinoxalinecarboxylic
25 - acid, N-methyl moroholine. and Q-benzotriazol-‘!-yI-N.N,N'.N'-teterameﬁtyluroniom
hexafluorophosphate. The reaction mixture is stimed at ambient temperature for 18 h. Afier
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Qui noxal i ne- 2-car boxylic acid

14i acetyl i m no-am no-net hyl )-1-benzvl-7-fluoro_2 h drox 7-neth -o -am de

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

met hyl } - 1- benzyl - 7-f | uor o- 2- hydroxy-7- 10 nethyl -octylfl-am de To a
solution of 1.0 equivalents of quinoxaline-2-carboxylic acid (1-benzyl-4-
car bar ni m doyl - 7-f | uor o- 2- hydr oxy- 7- net hyl - octyl ) -am de i n net hyl ene
chloride is added 1.0 equivalents of triethylamne followed.by 1.0
equi val ents of acetyl chloride. The reaction46s stirred at ambient
tenperature for approximately 5 hours. After standard aqueous work-up .15
‘and extraction, followed by concentration and silica gel chromatography the
title conpound is obtained. 4 AUG 2004 5 The title conmpounds for exanpl es
82-86 are prepdFdardypaueonet WRsktuR ido GYRstiene follpyred by - concentration and silica gel

.chromatography the title compound is obtained. _
The titie compounds for examples 63-72 are prepared by a method analogdus to that

described in Example 62.
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~described in Exanple 8 1.. EXAMPLE 82 83 R WWOH F 84 85 OH OH Ra Qi A3
Njk NH2 NH2 O NACH NH2 4 AUG 2004 -52 EXAMPLERRR4R 86UFO N CH 3 NH2
EXAMPLE 87 Qui noxal i ne-2-carboxylic acid
f 44am no- met hanesuf f onyi i m no- et hyl ) - 1- benzyf - 7-
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fluoro 2-hydroxy-7-nethyl-octyil-amde 5 Cpinoxaline-z-carboxylii gﬁgqm“
4- (am no- net hanesut fon i no-net hyl) - 1-benzvf-7-fl uoro-2-

hydr oxy- 7- met hyl -oct 11-am de To a solution of 1.0 equival ents of

qgui noxal i ne- 2-car boxylic acid (1-benzyi-4-carbam m doyl -

fl uor o- 2- hydr oxy-7-nmet hyl -octyl )-am de in nethylene chloride is added 1.0
equi valents of 10 triethylam ne followed by 1.0 equival ents of

met hanesul fonyl chloride. The reaction is stirred at anbient tenperature
for approximately 5 hours. After standard aqugous work-up and extraction,
follomed by concéntration and silica gel chromiatography the title conpound
, obtained. The title conpounds for exanpl es 88-94 are prepared by a
'nethod anal ogous to that 15 described in Exanple 87 EXANPLERRRR 88CFO~ , -
O . N CH3 OHXKNH2 4 AUMU 2004 -53 EXAI\/PLEgE\B,@@@l} | 0 o (XN~ kN CH3
LNH  90F SO | > .
Quinoxaline-2-carboxylic acid (1-benzyl-7-fluoro-2-hydroxy-T-methyl-4-thiocarbamovyl-

octyi}-amide

§  Acelic acid 6-fluore-6-methyl-1-{2-phenyl-1-f{quinoxaline-2-carbonyi}-aminol-ethyi}-3-
thiocarbamovyi-heptyl ester
To a selution of 1.0 equivalent of acetic acid 3-carbamoyl-6-fluoro-6-methyi-1-{2-
phenyl-1-{(quinoxaline-2-carbonyl)-amino}-ethyf}-hepty! ester in tetrahydrofuran cooled to 0°C
_is added 0.5 equivalents of Lawesson's reagent drapwise. The yeliow suspension is allowéd
10  to'warm to room temperature and stirred for about 5 h. The reaction mixture is concentrated
to dryness, then purified by sifica gel chromatography to give the 'tit!e compound. '

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

amide
.15 ' To a solution of 1.0 equivalents of acetic acid 6-fluoro-6-methyl-1-{2-phenyi-1-
. [(quinoxaline-2-carbonyl)—amino}ethyl}-}mriocarbamoyl-heptyl ester in methanol is added 2.0
equivalents of potassium carponate. stirred for approximately 5 hours, and concentrated. The
crude product is dissolved in ethy! acetate and water. The organic layer is then washed with
saturated aqueous sodium chloride, dried over sodium sulfate, fitered and concentrated.

20  Chromatography on silica gel gives the title compound.

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

described in Example 73.

EXAMPLE R R? B R
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- Qui noxal i ne-2-carboxylic acid f4(cyanoi m no-arr

i no- et hyl ) - 9-benzvf-7-ffuoro 2- h drox -7-nmeth i-oc -am de

Qui noxal i ne- 2-carboxylic acid

14- (cvanoi m no- am no- net hv9. . 1- benzyl - 7-f | uor o=2- hvdrox' 7- nmeth -o

-amde To a solution of 1.0 equivalents of quinoxaline-2-carboxylic acid
(1-benzyl -4- 10 carbam rni doyi-7- |uoro-2-hydroxy-7-nmethyl-octyl)-amde in
met-hyl ene chloride is added 1.0 equivalents gf cyanogen brom de. The
reaction is stirred at anbient tenperature oY approxi mately 15 hours.
After standard agueous work-up and extraction. followed by concentration -
and silica gel chronatography the title conpound is obtained. The title

anar-ad. by oSt lnnrl anal AnAr tn 'I'haf 1\_‘

conpounds for—mm"“'co 3-O8—are—preppeet—by—a—refhgd—anal-eogous—o—t+
described in Epﬁ‘ﬁf: MPLERRRR BB.0 F. N NX| &' NH 7 R

o S
CE )
7 NH,
OH
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EXAMPLE 77 .
Quinoxaline-2-carboxylic acid {1-benzyl-4-carhamimidovyl-7-fluoro-2-hydroxy-7-methvi-
octyl}-amide

Acelic acid 3-carbamimido fluoro-6-methyl-1 Z2-phenvi-1-[(quinoxaline-2-carbon

amino -eth ester
To a-solution of acetic acid 6—ﬂuoro~6-methyi 1-{2-phenyi-1—[(qumoxallne-z-carbonyl)—ammo}—
ethyl}-3-thiocarbamoyl-heptyl ester in acetone is added excess methyl iodide. The reaction. is
10  then refluxed for approximately 2 h, then cooled and concentrated. The crude product is taken
N  upin salurated solution of ammonia in methanol and stirred for approximately 15 hrs. The
*reaction mixture is concentrated fo dryness then purified by silica gel chromatography to give
the title compound -

15 'Qumoxaline-z-carboxvhc acud { 1~benzv1—4-carbamlm|dov1 7-ﬂuoro-2-hvdroxv—7-rnemvl-octvl)-

' ‘amide ' .

) Toa solutson of1.0 equuvalents of acetic acid 3—carbamcrmdoyl-6-ﬂuoro-6—meﬂ1yl—1 -{2-
phenyi- -[(qu:noxalme~2-carbonyl)-ammo}-emyi}—heptyl ester in methanol xs added 2.0
equivalents of potassium carbonate, stirred for approx:mately 5 hours, and concentrated. The

.20 crude oroduct is dissolved in ethyt acetate and water. The organic layer is then washed with

' saturated aqueous sodium chloride, dried over sodium sulfate, filtered and conoentrated

Chromatography on silica gel gives the title compound

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

o descnbed in Exampte T7.

. 25 "



4H 97 N~CN ccr2 OH 4 AUG 2004 -55 EXAMPLERRRR 98 FCN'\ NN NH 2 F 4&%@%
2004 -56 What is clainmed is: 1. A conmpound of the formula C or the
pharmaceutically acceptable salt thereof;' wherein Rl is quinoxalinyl
optionally substituted with one or nore substituents independently
selected fromthe group consisting of hydrogen, deuterium halo, CN,
(C1--C6) alkyl optionally substituted with one or nore fluorine atons,
hydr oxy, hydroxy-(Cl-C6)al kyl (Cl-C6)al koxy optionally substituted with
one or nore fluorine atons, (Cl--C6)al koxy((h:-C6)al kyl, HO (=0 -,

(d--C8) alkyl-O(C=0) -,. HO-(C O-(Cl--0C8)al kyl,
.. (Cl--0B)al kyl -O--- (C=0)- (Cr--CB)al kyl , . (CL-C6) al kyl - (C=0)-0-,
(Cl.-08)al kyl - (C=0)--O- (Cl- CB)al kyl, H(0=C)--: - H(O=C) -(Cl-08)al kyl,
R1 "R4
| | OH R
| [EXAWFLE R' TR R T IR
178 ' 0 —  F . NH
, W _
sem N
| | 7 | ‘ NH,
: OH
75 ' o _ NH
i N .
' Cry*
E N/ p NH2
' OH
80 o F NH
N .
‘ Cry* >4
N/ NHZ
x;‘j F
5 o A _EXAMéLF_m

_'-‘Quiﬁoxaline-2-carboxv_lic acid [44ac¢tvlimfno_-gmino-methvlk ~benzyl-7-fluoro-2-.
" hydroxy-7-methyi-octyll-amide

_ ' O_uiﬁoxaline-z-carboxylic acid [4-(aoetviimino-amiho—hethv!H-bengd-?-ﬂuord—f-ﬁgc_lroxr?-
10 methyl-octyl}-amide _ _ - '

- To & soluion of 1.0 equivalents of quinoxaline-2-carboxylic ‘acid (1-benzyi-4-
carbamimidoyi-7-f|uoro-2-hjrdroxy—?-methyl-octyl)-amide in méthylene chicride is added 1.0
equivalents of'triethylamine followed by 1.0 equivalents of acetyl chloride. The reaction is
stirred at ambient temberature for approximately 5 hours. After standard aqueous work-up

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




(C1-C6)al kyl (C= -, (Cl-C6)al kyl (C=C)-- (C1--0C6)al kyl; NO 2, amrl 8
(Cl-- 06) al kyl ani a0, [(C -C8)al kyl ] 2ani no, ani no( Cl- C6) al kyl . (C1- céSf 2004
al kyl am no( Cl- C6) al kyl, [(Cl-C6)al kyl]2am no (C1-C6)al kyl, H2N- (C=0) -
(C1-Ce)alkyl-NH (CG= O-, [(Cl-C6)al kyl]2N---(C=0)-, H2N (C=

O -(Cl-C6)al kyl, (Cl-CB)alkyl-HN(C=0)- -(C1-0Cs6)al kyl,

[ (Cl-Ce)al kyl LN-(C=0)-{C1-C6) alkyl, HO =C) -NH, Cl- C6)al kyl (C=0) - NH,
-(Cl-Ce)allcyl (C= O--[NH (Cl--C6)al kyl, (Cl-C6) aIkyI(C—O)

[ N(C1-C6)al kyl], (G -C6)al kyl, (C1- CG)aI kyl S-, (Cl-C8)al kyl-(S= O---,
(C1-06) al kyl-S2-, (C C8)al kyl-S02 NH=, H2RI- sCe---,

H2N- SO2- ( C1- C6) all kyI (C1-C6) = al kyl HN-802--(C1 C6) al kyI [ (G _CB)al kyl ] 2N
S02- ( C1- C6) al kyl , CFSSCB , (Cl--0C6)al kyl - S phenyl (C3 C 0)cyc|oal kyl ,

ey 81 ! SRRk S pead S 5 yomF honestoms oot

(C1-C6) al kyl descfig2-in ©&mple-diet eroaryl . (CH2) m, wherein mis an interger
from zero to, four;. wherein each of said phenyl napht hyl ,
(g -C1Q cycl oal kyl or (C2--C9) heteroaryl nojeties of 4 AUG 2004 -57 said

,_phen'yl -(CH2),n , naphthyl-(CH2),ri , (C3- CR%) " cycl oal kyl -(CH2),, -- or
(C -C9) heteroaryl-(CH),,,- groups glopt onaIIy bessubstituted with one
-or nmore --substituents independently drogen, deuterium

“halo, . CN,' (Cl1- CG)aI ryl optionally substi - tuted gvlth one or nore
--fluorlne at ons,. hydroxy, OH

- . [EXAMPLE TR RE R R

e
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hydr oxy- (Cl1--C6) al kyl, (Cl-C6)al koxy optionally sub- stituted. wifhwgn@%r
nore fluorine atons, -(Cl-C6) al koxy(Cl-C6)alkyl, HO (CO--,
(Cl-c6)alkyl- O(CO-, HO{C-- -O : (dA-Co)al kyl, (C1-Cp)
~alkyl-O(C=O-(Cl1-C8)al k-yl, (Cl-C6)alkyl (C=O --0, (C

- C6) al kyl - (C=0 -"C1-C6) alkyl, HO= G-, HOC--(Cl-C6)al kyl, (Cl---C6)
al kyl (o =C}-, (C 1-06)al kyl (C=Q)-- (Cl-C6)alkyl, NO2, am no,

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

(C1l-C6) al kyl ami no- (G C6)al kyl, [(Cl.-Cb)all I]2arrino(Cl--CG)aIkyI,
"H2N-(C=0) -, (Cl-Cs)al kyl-NH-(CO-, [(C1- alkyl] N(CG-0O --
H2N(C-O)--(t 1-C6) alkyl, (C1-C6) al'kyl-HN(C=0O)---(C1-Co)al kyI
["(Cl-Co)al kyI]2N—(C—O) (Cl CG)aI kyI H(OcC) NH-, (Cl-C6)al kyI(C—C) NH,

(Cl CG)aI ky| \II_IJ\L M}al }\_yl, w) X

Calkyl (CG--O). Eﬁ“ﬁi’" yal dyi] (CI- CB) al kvl (Cl- Ch) R

(Cl Ce) al kyl } §6=0 -, . (Gz C6)al k se- - - F (C1- L NH- |
kyI

H2N-SQ2_, i [2N-S02( Cl- Cf) gyt -
[ (C1- C8)al ky}] 2N 02--(Cl- kyll, G
phenoxy, benpzyl oxy,. (C3-CrO dycl oal
(C2--4C. 9) heteroaryl; R3jis hydrogen,
cycloal kyl -(cH2),, , (C24C,,)heterocy
(C2--C9) het ey oayl - (CH2) " jor aryl-(CH2

oa:()ég‘ anc?

PR W2

LA

i ntler ger from'
zero to siXx; —wheretri—sat-e—R3(E+—E% ' -y
substituted- with one or nore substituents, indepen-
' - ' EXAMPLE 87

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

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

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

- hydroxy-7-meth -octyll-amide
To a solution of 1.0 equivalents of quinoxaline-2-carboxylic acid (1—benzyi-4~czrbamimidoyl-7- '
fiuoro-2-hydroxy-7-methyl-octyl}-amide in methyiene chloride is added 1.0 equivalents of

10  triethylamine followed by 1.0 equivalents of methanesulfonyl chioride. The reaction is stirred

at ambient temperature for approximately 5 hours. After standard aqueous work-up and
| -extraction, followed by concentration and silica gel chrdmatography the title compound is
obtained.
The title compounds for examples 88-94 are prepared by a method analogous to that
15  described in Example 87. '
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dently sel ected from hydrogen,
optionally substituted with one or
hydr oxy- ( Cl1- C6) al kyl ;

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

(C1--C6) al koxy(C1--0C6)al kyl,

nor e.

CN,

(C1- C6) al kyl & AUG 2004

HO-

hydr oxy,
, (C=0) -,

nore fluorine atons,
(Cl-0c8)alkyl-O-(CO-,. HO (C=0)-(Cl-C6)al kyi, (Cl-CB)alkyl-O(C-0O-.
(Cl-c6)al kyl, (Cl-CB)alkyl-(CO-0, (C1-C6) alkyl-(C=0O-0(C1-Co)alkyl,
"H(C=O)-, 4 AUG 2004 -58 H(O=C)-(C1-Cp)al kyl, (C1-Cg)alkyl (C=C)-;
"(Cl-Co)al kyl (O=C)--(C1-C6)al kyl, NO2, am no, g.(Cl-C6)al kyl am no,
[(C,-C6)al kyl]2,am no, amno (Cl-C6)alkyl, (Cl-C6)alkylam no(Cl-Co6)al kyI
[ (C1l-C6)al kyl] am no(Cl-C6)al kyl, H2N- (C=0) - (C1-Co6) al kyl - NH - (C=0) -
[ (Cl1- CG)aIkYI]ZN— (C—O)- ' H2N(C—O) - (Cl CG)aIkyI (C1- C6) al kyl -
HN(C—O) (Cl- ’ E’ (C w)alt\yjljl\r"ﬁ-z \\., \J)"\\Rd.i'W)Clllr\_yl, ﬁ(‘@e—'NH—-,—
(Cl1-C6) al ky (C3 e)alkyl (=0 -TNH) (C1-C6)al kyl
(Cl-- CB) al kyll @ --0) [ N( C1} C6) al kyl rhky! yl-S-,
(C1-Ce)alkyly (S=O -, (C S8 \I-SQ?, 0
H2N- Sz, - - (C1- C6) al kyl , (), al k :
[(Cl--CB)al kyl IN . S |-C6 al"kyl ergh,
(C3-C1O cycl pa. | kyl, (C2-]C9) het erocyc roar d
wherein any ¢f the_ carHon-carbon sipgle bonds of kyI may
optionally bge replaced by a. carbon-cprbon NH,
" 90 o F
@in\j)l# o o
N
[ N/ /S\ :
N CH,
el
.91 O
Crr™ %,
. \\ //
N/ /S\
N CH,
L
92 0 F
' sonll X6
AN
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A N  CH,
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93 0 .
N
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| :J\NHz
o4 0
™ 2
P \\S/,
N VAR
i CH,
NH‘:a




doubl e bond; wherein the (C3-Cl10)cycl oal kyl noiety of said R3

(C3-Clo)cycl oal kyl -(CH.,)"-group may optionally be substituted byl’dﬁfjrl@ 2004
three substiutents independently selected fromthe group consisting of
hydrogen; deuterium halo, CN, (Cl-C6)al kyl optionally substi- tuted with
one or nore fluorine atons, hydroxy, hydroxy-(Cd-GC6)alkyl, (G -GC6)alkoxy
optionally sub- stituted with one or nore fluorine atons, (Cl-C6)

.al koxy(C1-Ce)al kyl, HO (GO-, (Cl-Galkyl- O-(C0)----, :
"HO- (C=0"C, - Cp) al ki , (C1-C6) alkyl-O(CQ---(C1--C6)al kyl, (C1-0Cs6)alkyl -
(C=0-0, (d-08)alkyl-(C=0)- O{(Cl--c6) aPkyl; _ T

H( 0= C)--H(O:C)--'(Cl' C6) al-.kyl, (Cl-C6). al kyI(O:C) -, (C1-cCo)al kyl (O=C) -
“(Cl-C6)al kyl, N2, am no (Cl C6) al kylamino [(C,-C6)al kyl] ..,am no, amino
(C1-C6) al kyl, . (C1-C6)al kylamno . .(Cl-Cs6)al kyl, '

[ (C1--C8)al kyI]2am no(d -C6)al kyl; HZN-(C=O-, (Cl-C6)alkyl-NI-(C =0 -,
‘[(Cl--CB6)alkyl]2N-(C=0O); H2N(C=0O --(C -C6) al kyl-HN(C O -_C1--C6)al kyl,
[(Cl-CB)al kyl'], N (00) (Cl ) al kyl, H&MLEQNH (C -Co)

?lcliylcg)cgllo%( :\"(_IC ORI LcbSeuld aci 4363 O-3r -1-benzyl-7-fiuoro-2- _
(Cl-Cg) al k I-S(Cl CG)aIkyI (SMMM)MKKW-SOZ , (Cl1-Co)

al kyl - S02=NH-, - H2N- S02-,  HZN- SO2- - (Cl--CG)aI kyi, (C1-C
) al kyMN- - soz--. .

" CF38M8- - - 5 53- ' '
(CZ--C9) hetermﬁﬁlﬂﬁeﬁﬂ_ﬁgm;qand (C2) het er oaryl :

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

- equivalents of cyanogen bromide. The reaction is stimed at ambient temperature for

- approximately 15 hours. After standard aqueous work-up and extraction, followed by
qoncentfation and silica gel chromatography the titie c"ompound is obtained.
o . The tile compounds for examples 96-98 are prepared by a method analogous to that
16  described in Example 95.

R2
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wherein the (C2-C9)heterocycloal kyl noiety of said if 4 AUG 2004 4
(C2-C9) het erocycl oal ky! {CH2)"--- group has fromone to three het eroat@ws
- independently selected from nitrogen, sulfur, oxygen, >S(--0O, >SO2 or
>NR6, wherein said (C--C9)heterocycl oal kyl noiety of said (C

--Cc) heterocycl oal ky! {CH,)"- group may. option-'. ally be 'substituted on
any of the ring carbon, atons : capable of formng an additional bond with
.a.substitu- ent i ndependent |y sel.ect-ed:fromthe group consisting of . ‘
hydr ogen, deuterium halo, CN, (C-Cs)alkyl @ption- ally substituted -with - .
one or nom fluorine atoms, hydroxy, hydroxy-(Cl=C6)al ky1l, (Cl--C6) al koxy
optionally substituted with one or nore fluorine. atons; .
(C1- C) al koxy(C1-C6) al kyI HO- - (C—--O)---. (Cl CG) 'aI kyl - O - (C o) Ho-

(C=0--(CxCe ‘ €= atky=— (==t =C5)igdky—(CH=C6x3

Bt B St NN A e PADNGS AT S ol

H( O=C) - 4C1=C} P&l ky1l: . (lc1-Cs)al k I(O:C)— fC1- c4) aliky! (0=0)-]  _CN
(C1-Co)al kyl ] N2, ani no, yl am - aI kyl ] 2am n ’| :
ani no( C1- C6) &l kyl, -(Cl-Q6 | kYl ari- BRay kyl, [YCl- C6) 4 2ani no
(C1=08) al kyl |- HzN--(C-0)}, ™ ("G - Ce) = NH,,

[ (Cl- 0B)al ky[]2N--(C=0)-,] 2N (C=0) > , ) al Kyl - HN( C=0)
(C1-0B)al kyl |[(c1_Cs) al kyll j 2N- (C=0} - (|C H( OfC) - - NH|,

(€C1-C6)al kyl [C=0)---NH, {(C -08)alkyl C1-c6) al kyl, |(Cl-c6)

al kyl () ==0 - ENCE—€6rarkyHH-Cs—E6radky :



al kyl -S-, (Cl=08)al kyl -(S=0)--, (ClL _08) al kyl H\+ S02-, AUG. 20
(Cl-06)al ky1l-S0. 7-Ntb, 1'2N... SO2=, H2N-SC2- (G- 06)al kyl, (&r*Gsyot

al kyl HN_SO2- - (C1- G8) al kyl , [(Cl--06)al kyl]2N_ -SO2--(Cl-06)al kyl, CF3SO3

(C1--C6)al lyl-s03 ,

and (C2--C9)heteroaryl;
moi ety of said R3 (C2-(:9)

phenyl, (C3-Clokycl oal kYl, (C2-C9)heterocycloal kyl ,

4 AUG 2004 -60 wherein the (C2-Q9)hetei oaryl
heteroaryl-(CHI),,- - group has fromone to

three bet- eroatons independently select¥t fromnitrogen, sulfur or oxygen
wherein said (C2-)heteroaryl noiety of said (C2-C9)heteroaryl-CH2),, group

may option- ally be substituted on any o

" form ng an additional

bond with a substitu- ent select

consi sting of. hydrogen, deuterium halo; CN, (Cl-Cg)
substi- tuted with O&¥ietsrclamdgs:f| uori ne atons, hydroxy, hydroxy-(G--C |
- kyl, (C - 6)al Koxy dpsicompoupgoithpformuiat yted with one or nmore fluorine
atons, (Cl-€6) al koxy(Ct-C6)alkyl, HOCO--, (Cl-C6)al kyl.- 0-(C0Q0O) -,
HO (C=00) - { C1- C6) al kyl, (C1. :986) al kyl -OTC=0)- (G C8)

the ring carbon atons capabl e of

ed fromthe group
al kyl optionally

al kyl,. (Cl1-C6)al kyl -

(@O---Q.(CI’-'--CG)aix( )--O--(Cl.-C6) alkyl, HCC--,
‘H(O=C) - - (C1-4"_6)al kyl , XRC1-C6) +«(O=C}--, N2, N2, am no,
(C1=C6) al kyl am no, [ (&%- 1 uo, am no(Cl-C6) al kyl

al k
(C1-C6)al kylam.no (C/j --CG?aI Ky,

H2N- (C=0) -’ (Cl- CB) al
(Cl1-C6) .

R

20) -,

Kyl - NH- - (

1 js quinoxalinyl optionally substituted with one or more
substitueats independently selected from the group
consisting of hydrogen, deuterium, halo, CN, (C,~Cs)
alkyl optionally substituted with one or more fluorine
atoms, hydroxy, hydroxy-(C,;-C)alkyl, (C,~Cs)alkoxy
oplionally substituted with on¢ or more fuorine atoms,
(C,~Co)alkoxy(C,~Co)alkyl, HO—(C=0)—, (C,-Co)

[ (C1-Co6)al kyl‘ 12N-(C -O -, H2N(C=O -

or the pharmaceutically acceptable salt thereof; wherein

alkyl-0—(C=0)—, HO—(C=0)—(C,-Cgaikyl,
(C;-CJalkyl-0—(C—0)—(C;~CeJaliyl,. (C;—Co)

alkyl-(C=0)—0—, (C;—Cg)alkyl{(C=0)—0—

| (C~Calkyl, H(O=C)—;  H(O=C)—(C,—Cglalkyl,

(C,—C)alkyl(0=C)—, (C,-Cg)alkyl(0=C)—

(C;~Ce)alkyl; NO,, amino, (C,~Cg)alkylamino,

[(C,—C¢)ilkyl],amino, amino(C,~Cg)alkyl, (C~Co)

. alkylamino(C,~Cg)alkyl, [(C,-Cgq)alkyl],amino .
(C_Coalkyl, H,N-—(C=0)—, (C,;~Cg)alkyl-NH— .

(C=0)—, [(C,~Cg)ilkyll,N—(C=0)—, H,N
(C=0)—(C,—C alkyl, (C,—Colkyl-HN(C=0)—

(C,=Co)alkyl, [(C;~Cg)alkyll,N—(C=0)—C,—C)

alkyl, H(O==C)—NH—, C,—Cq)alkyl(C=0)—NH,

'(C1_Cs)31kyl(C=OHNH](C1"Cﬁ)alkyis (C,Cy) .
" alkyl(C=0)—N(C,—Cs)alkyl], (C;—Cg)alkyl,

(C,—Coalkyl-S—, (Cl—Cﬁ)alkyl-(S'—«—-'O)— s '(Cx‘cé)

alkyl-SO,—, (C;~Cg)alkyl-SO,—NH—, H,N—

$0,—, H,N—80,—(C,;—Cs)alkyl, (C,—C¢)

alkylHN—S0,—(C,—Calkyl, [(C;~Co)alkyll,N— "
. 80,—{(C,~Cg)alkyl, CF5805—, (C~Cyalkyl-SO;—,
- phenyl, (C;—Cyo)cycloalkyl, (C,~C)heterocycloalkyl,

and (C,—Cg)heteroaryl;

R? is phenyl-(CH,),—, naphthyl-(CH,)— (C+-Cio)
. eycloalkyl-(CH,),.—, (C;—Cgalkyl or (C,—Cy)
‘heteroaryl{CH,),—, wherein m is an interger from
. zéro to four; wherein each of said phenyl, naphthyl,

(Cs—Cyo)cycloalkyl or (C,~Co)heteroaryl moieties of :



al kyl, (C1-C6)al kyl - HN(C=0) - (C1- C6) al kyl, L AUG 2004
-.[(Cl-CB)al kyl ] 2N---(C=0)-(C1--C6)al kyl, H(0= C--NH -,

(Cl-C6)atkyl (C=O-NH, (Cl-C6)alkyl(C O _[NH (Cl=-C6)al kyl, (C1--C86)..

al kyl (G---0).-[N(C1- CG)aI kyl](Cl-C6)al kyl, (Cl- 6) alkyl-S,

(C1--Co)al kyl-(S=O-, (A Co)alkyl - SO--, (Cl1-C6) al kyl -S02 NH, H2N-S2 , -
H2N- SO2- (C1- 6) al kyl ,. (Cl" Cu) al kyl HN- SO~ (Cl-C6)al kyl, [(C1-C _
) al kyl ] 2N- SQ2- - ( C3- CG) al kyl, CF3SG3-- -, (Cl- Co6) al kyl - S03-, phenyl, (3-C -
cycl oal kyl; (C2-C9) het eracycl oal kyl, and (C2 C9) heteroaryl; and . wherein
said aryl noiety of said R3 aryl-(CH2)W group is optionally substituted
phenyl or naphthyl, wherein said phenyl and naphthyl may optionally be
substituted with fromone to three substituents independently selected
fromthe group consisting of hydrogen.- deuterium- halo, CN, (Cl-C6)alkyl
optional Iy substi- tuted with one or nore fl uori ne atons, hydraxy,

.. hydrox Cl- 1 t| sub stituted with one or
m)?/e fl ﬁog | necgggﬂhw’%% @jimp% B p "HO- (G -0O---,
(Cl1--C6) al kyl -gr ted(vﬁ&o al'bkfyl (C.1-Co)

al kyl - 0=(C=0) s(lﬁm devénde[(tﬁlseﬁﬁt)aﬁm@ﬁ hidrédde 2Q)4 -61.(C=O-0-,
(C1-GCs) al kyl - (c@uﬁj)um,-t@lo( CN(BB,)—C)alkide;lond(lf)smsn- H(0=C" - (G -C6) al kyl ,
(Cl-C6) al kylte@:ovﬂh R or eze -fyptingo atoye;] hydedyxay kyl ami no, [ (Cl--C6)al kyl ]

2ani no, ani no(l riegtlkyl, (Creioadimpys ortpnally; 4 (Cl 06) al kyl ,
ool R B P et

0—(C=0)—, HO-~C=0)—(C,~CoJalkyl, (C,~C,)
alkyl -0—(C=0)—(C,~C¢)aikyl, (C,—Cs)alkyl-
(C=0)—0—, (C,~Cgalkyl{C=0)—0—(C;~Cy)
alkyl, HO=C)—, H(O=C0—(C,~Coalkyl, (C;—C,)
lkyl(0=C)—, (C;—C)alkyl(0—=C)~(C,Calkyl,
NO,, amino, (C,—C/)alkylamino, [(C,~Cs)alkyl]
,amino, amino(C,—Cg)alkyl, (C,—Cg)alkylamino-
(C,—Cyalkyl, [(C,—Cgalkyl],amino(C,~Calkyl,
H,N—(C=0)—, (C,-C)alkyl-NH—C=0)—,
[(C,~CalkytLN—~C=0)—, H,N(C=0)}—(C,~C,)
alkyl, (C,—C;) alkyl-HN(C=0 )}——(C,~Cj)akkyl,
[(C,-Cg)alkyl],N—(C=0)—(C,—Cs)alkyl,
H(0=C)—NH—, (C,—C,)alkyl(C=C)—NH,
(C,—Cgalkyl(C=C)—{ NH}(C,-C,)alkyl, (C, —CG)
alkyl(C=0)—{N(C,~C)alkyl}(C,~C,)alkyl, (C,~C
alkyl-S—, (C,—Cg)alkyl-(§=0)—, (Cl—CG)a]kyl—
$0,—, (C,—C¢alkyl-SO,—NH—, H,N—SO,__

' HZN—SOZ(C ~Cglalkyl, (C, —Cd)alkylHN—SO —
(Ci=Cohalkyl, [(C-CoalkylLN—S0,—(C,~Cgalkyl, .
CF;80;-~, (C,~Cgammyrs05—> phenyl, phenoxy, -
bcuzyloxy, {(C5—-C,q)cycloalkyl, (C; —Cg)
heteracycloalkyl, and (C,-Co)heteroaryl;

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

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

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

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

 alkyl-{(C=0)—0—(C,~Cg)alkyl, H(O=C)—,



H2N- ((-=Q -, - (Cl-C6)al kyf-NH(C =0)--, [(Cl-CB)alkyl 12N---(C O'4 AUG 2004
H2N( C=0) - (C1- C6) al kyl, (C1-C6)al kyl -HN(C=0 -(d -C8) al kyl,

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

al kyl (C=O -[ N(C1-C6)al kyl](Cl -CB)al kyl -S-, (Cl-Co6)al kyl, (Cl-C6)alkyl-S-,
(C1-C6) al kyl- (S=0)--(C1--Co6)alkyl-S025g_(C Co6)al kyl-S2. NH,

H2N- S02- -, HzN- S02- (C1-C6)al kyl, . (Cl-C6)al kylHN- - SQz- ( Cl- C6) al kyl ,
[(Cl-C6) alkyl]2N S02-(Cl-C6)al kyl, CF3S@3 , (Cl-6) allrylS03-, phenyl,
(C3-Clo) cycl oal kyl , (C2 C9) heterocycl oal kyl, and (C2-C9)heteroaryl; and
R4 is- (C2 C9) hete| o} 0 yc Ky R5R6N sul fonyl . or a
group of ‘the fornul aﬁ hgr & _% kygbugg bUm (G -Co)al kyI
hydroxy, (C C6)al ko a-cﬁ){l 1& : [;ammﬁ,CJanﬁﬁ} aakoxy( C=0) - -
(C3-- C1O cycl oal kyl - {EHe] Iaﬁfﬁwﬁu @Hcy k@) P, (C2-C9)

t et eroaryl - (CH2) p-, [qn,ewja lQHB)uo({:l—(QDaﬂt}@,mgl\hy{Gm()};HZ) p , "wher ei n p
i nteger. from zero to(d,e0)alkylMiler€Cat, A(CCTBWyhieler ocycl oal kyl, (
het eroaryl, phenyl a@@=@pphi Wﬁ(@%ﬁ(@—@ﬂﬂkﬂw)

het er ocycl oal Ky[ -( ﬁe)taélwéal[ 25}!1]@*1 phenyl - (CH2)p , or
napht hyl - (CHJ may be(m#d) ‘cm(ﬁ sbf the ring atons

capabl e of supporti Eﬁ‘@d{?‘ or(‘a?lr stituent selected
fromthe group consi B
substituted with one% &l )a]kFyFY

€., -C6)al kyl optionally
qu y,'j
hydr oxy- ( C1- - C6) al ky S“O)— ('c fé :

IS an
C2 C9)

2

2N—SO0,—, H N——SOZ—(C —Cﬁ)alkyl (C, -CG) S
alkylHN—S0,—(C,—Cy)alkyl, [(C,~Cqlatkyil,N— - . .
80,__c~Coalkyl, CF;S0,—, (C,—Cgalkyl-SO;—, -~

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

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

substituted by one to three substitutents independently

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

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

' (C=0)—0—, (Ci~Co)alkyl-(C=0)—0—(Cy=cy) :

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

" alkyl(0=C)—, (C~Cp)ilkyl(0=C)—C; Coalky,

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

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

L (C20)C,-Caliyl, H(O=C)—NH—, (C,C,)

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

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

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

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

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

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



(C1- C6) al koxy, optional i y substituted with one or nore

(C1-Co6) al koxy( C1- C6) al
0)- (C1-0C6)alkyl,

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

. [(C1-C8)al kyl ] 2ani no( C1- C8) al kyl ,
[ (Cl-d 6)al kyl ] 2N (~0) -,
. HN( G- - 0) - ( C1- CB) al kyl |

H(O=C) - - - NHF - - - - ,

(C1- CB) al kyl , . (Cl- CB) acds%d'glh&érocﬁloaﬁ?ﬂtﬁl
BN SOy, BSOSO 58) i K
Yvebieteini said @{Ggm)crocﬁdl&y; aﬁ%c@@f‘%l‘

(C1-ce)al kyl -S--
(C1 C6)al kyl -SO,. NH
06) ai ky1HN- SC2- (C, - 06

Cl-
(C1- Co6) al kyl {C_--O§--o-,
AUG 2004 -62- H(0=C)-(C1-Co)al kyl,
" (C1-C6) al kyl (O=C) - - (C1-C6) al kyl,

fl uori ne4 AUGNRIDH

kyl, HO (C=O0-, (Cl--CB)alkyl-O(C=0-, " HO (C=
C6) al kyl - O--- (C=0) - - (C1-C8)al kyl ,
(ct-c6) alkyl-(C=0)--0--(Cl-C8)al kyl, HO=C)-, 4

( C1- C8) al kyl ( O=C) -,
NC2, =qami no,
am no
H2N- (C=0) . ,

_ -(C1-¢C6) al kyl am no, _
(C1-C6)al kyl, (Cx C6)al kyl am no( Cl- C6) al kyl
(Cl-c6)al kyl -NH (C=/0O -,

H2t (C )-(Cl-C6)al |, (Cl-C6)alkyl

[ (C1- C6) al kyl ]2N- (C=0)-, (C1-Cc)al kyl ,
(C--C6) . al kyl (C=0)-NH, (Cl-08)alkyl(C=0-[NH|
Q6Y:BMN drom L, GL- CB) al kyl
, - ( Clto "thieb )lekostom ndensly sélbcte al kyl -s02

(G

C6) al kyl , CF3S8

(Cl-CB) " al kyl-S0 , pKEmfbketeergioalky(CHc), oagrbig may(dptidn. et er ocycl oal kyl
ally be Repstitigd 6 any g theeringvdattidn taldsNi T r 0gen atom t o

and (C2-C) heteroaryl;
which they are attac
of the ring atons of

substituted wth a s

“alkyl

| ?ékfg(%?’)—?a (<,
; 6)d - H{O=C)—,
- (C—Calky(0=C)—, (C

. alkylamino(C,—Cg)alkyl, [(c,

L (C=0)—, [(C

" alkylHN—S0,—,
S0,—,

58R3ble of forming @padditiphal bendowishcd abiticy

gﬁﬁ;{‘%g ey selecisd from
aﬁy 'squ tut@gnwgﬁ‘l% &N, (Gofihlkd aption

one or more . fluorine atoms, :

I group wherein any

l@aﬁds;stiﬂmoup may optionally be

p consisting of

hydroxy, hydroxy-(C,~Cg)alkyl, (C,~Cy)alkoxy -

optionally substituted

with one or more fluorine atoms; °

(C,~Coalkoxy(C,~Colalkyl, HO—(C=0)—, (C,-C,) °

~0—(C=0)—, HO—{C=0)—(C,~
(g_lﬁs)g¢y1-04céq)—(Crci):(lkyl, C,—Cy)

—C;s)alkyl-(C'=-"()‘ 0—
5 H(O== ~
7 —Co)alkyl(0O=C)—
(C,~Colalkyl, NO,, e
[(C,—C¢)alkyl],amino, amino(C,;~Cgalkyl, (Cy—Cy)
~Cglalkyl],amino

ﬁ)alkyl’

C~CyCyalkyl, -

amino, (C,—Cg)ilkylamino,

(Ci=Colalkyl, HzN"(C=~0)"‘,'(C1-_C6)alle“NH"‘ '

—CG)alkyl]zN—'(C-——:O)—, H,N

(C=0)—(C,~CoJalkyl, (C,~Calkyl- HN(C=0) ~

(CrCs)alkYL [{C,—Cy) Ikyll,N—(C=0
alkyl, H(O=C)-—N"I-I——E,l (CI—C;l(ﬂcyl(Cz——TO()(i-Nclf

(CI—CG)alkyl(C=0)——[NH](C1

—Ce)aikyl, (C~C)

alkyl(C=0)—[N(C,~C/lalkyl}(C,~Cylalkyl, (C,~C,) -

alkyi-S—, (C1=Cg)alkyl-(§=—0)—, (C,—Cy)
(C,~Cy)alkyl-SO,—NH—, H,N—

HzN_'Soz'—(cr‘Cs)alle’ (Cy—Cq)

alkyIHN—S0,—(C,~Cy)alkyl, 1(C—~Cylalkyl],N—

- ASI(I)Z——I(((Jg(EgaIin, 1CF:,,SOE,——, (Clwcﬁ)?ilkyl-S(z)._;——, '
. Pphenyl, 1o)eycloalkyl, (C,~Cy)heterocycl 1
+ "and (C~Cy)hieteroaryl; - _9) _ : ¥ Oal.ky |



“hydrogen, halo, CN, (Cl-Cg)alkyl optionally substi- tuted with one, qg KB €
fluorine atons, hydroxy, hydroxy{Cl-C6)al kyl, (Cl-C6)al koxy optiona

sub- stituted with one or nore fluorine atons, (Cl-C6) al koxy(Cl- CG)aI kyl ,
HO (CG-O-, (Cl-Co)alkyl- O{C O --, HO-(C=-~0)--(Cl C6) al kyl, (C1-Co6)

al kyl - O - (C-O)--‘(Cl-C6)a_I kyl; (Cl-CB)allcyl- (C=O -0, '
(C1-06) al kyl - (C=0)--0- (C1-C6) al kyl ,” % 0=C)-, H0=9- (Cl- Co6) al kyl, (C1C6) .
al kyl (G-=-C) -, (C1-0C6)alkyl (0=C)--(Cl-Co)al kyI ,  NO2, am no, '
(C1-Co) al kyl am ao, [(Cl-C6)al kyl] ,am no, am no(Cl-C6)alkyl,

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

H2N- (C=0) -, (C, - 086)al kyl - NH- - -.( C=0) - - - - - - . [(Cl--CB)al kyl ] 2N-{CO)-
H2N(Or O) - - (C1-06) al kyl, {Cl-06)al kyl - HN(C=0) - (C1- CB) al kyl ,

[(C, -06)al kyl ] 2N- (C=0) - ( C1- C8) al kyl : -H(O=C) NH---, (CL-08)al kyl (C=0) - NH,
(Cl-C8) al kyi (C= 0O - =N\ (-tercncs ---CG) .

al kyl (C~) - N c1™ %Ej; yl-S

(C1-- 08) al kyl - (s— (A m a| kyl - S02 NH, H2N=SOR=,
H2N: SC2- - (G, - Vleen s lm G- &6) al kyl, ((CL-C6)allcyl]2N
2 C1- (o) al kyI & ay dpieqy! , (CS--ClO) cycl oal kyl,

(C2--C9) het er ocyGlipak sum@ad,n( ‘oﬁ&): ndgﬁiaﬂ:b@afoﬁis R6 is hydr ogen,
deuterium (Cl- CahmbleyE foaning i Elﬁmoh’aibSmNR'th Hdubstitwherein R' is defined as R4
above; and W t h enhelepied \fiomotht painp whesistibylof bydeogkm,ve- menbér ed het er o-
cyclic, group, eidteiunRbalor CR3(GrEHalky ogtideelly substed- by a
s tuted with one or more fluorine atoms, hydroxy,

hydroxy-(Cl—CG)a]kyI, (Cs—Cj)alkoxy optionally sub-

stituted with on€ or more fluorine atoms, (C,—Cg)

alkoxy(C,—Cglalkyl, HO-—(C=0)—, (C; --Cﬁ)alkyl—

0—(C=0)—, HO—(C=0)—(C,~Co)aikyl, (C,~C,)

alkyl-O—(C=0)—(C,—C;)alkyl,. (C,-C;)alkyl-

(C=0)—0—, (C,-Cy)alkyl-(C=0)—0—C;~Cy)

alkyl, H{O=C)—, H(0=C)—(C,—Cy)alkyl, (C,-C,)

alkyl(0=C)—, (C;~Cealky(O=C)}—(C,Co)alkyl,

- NO,, amino, (C,=Cj)alkylamino, [(C,—C)alkyl]
,amino, amino{C,—C,lalkyl, (C;—Cs)alkylamino
(C,—Cyalkyl; {(C,~CyalkylL,amino(C,~C;)alkyl, -
H,N—(C=0)}—, (C,—C/)alkyl-NH—(C=0)—, -

| H(CxCoalkyl LN—(C=0)—, H,N(C=0)—(C,~Cy)
alkyl, (C,—C¢)alkyl-HN(C=0)—(C,-C,)alkyl,

- {(C,=Cp)alkyl},N—(C=0)—(C,~C4)alkyl,
H(O-—C)—-NH (C,~C;)alkyl(C=0)—NH, -
(C—C)alkyl(C=0)—NH](C,—C Jatkyl, (C,~Co).
alkyl(C=0)—{N(C,~C,)alkyl{(C,~Calkyl, (C;—Cs)

" alkyl-S—, (C,~Cgalkyl-(S=0)—, (C;-C¢)alkyl-
S0,—, (C,—Ce)alkyl-80,—NH—, H,N—SO0,—,

- H,N—S0,—(C,-Cyalkyl, (C,-CyalkylHN—SO,—
(C,—Coalkyl, [(C,—Coalkyl,N—S0,—(C,—Calkyl,
CF;80;—, (C,—Cg)alkyl-80;,—, phenyl, (C,—C,0)
cycloalkyl (Cz—Cg)heterocycloalkyl and (Cz—Cg)

. beteroaryl; ‘and '

‘wherein said aryl moiety of said R? aryl{CH,), — gioup
is optionally substituted phenyl or naphthyl, wherein -
said phenyl and naphthyl may optionally be substituted

" with from one to three 'substimel_lts independently
selected from the group consisting of hydrogen,”
deuterium, halo, CN, {C,—C)alkyl optionally sybsti-
tuted with one or more fluorine atoms, hydmxy,

 hydroxy-(C,-Cgalkyl, (C,~Cg)alkoxy optionally sub-
stituted with one or more fluorine -atoms, (C,~C;) -
alkoxy(C,~Cg)alkyl, HO—(C==0)—, (C,~Cyakyl- -
0—(C=0)—, HO—(C=0)—(C,—C)alkyl, (C,~C)
alkyl-O—{(C=0)—(C,—Cy)alkyl, (C,—C)alkyl-



functional group other than (Cl-C6)al kyl, hydroxy(Cl-C6) alkyl,

(C1- Co) al koxy, (Ci1-0C6)al kyl-(C==0)--0-, (C1l-Co) 4 AUG 2004
al kyl - (C=0 -0 (Cl-Co6) al kyl, am no, (Cl-C6) al kylam no, :
[ (C1- C6) al kyl ] 2am no, . am no(Cl-C6)al kyl, -benzofuryl, indolyl,

azacycl oal kyl , azabi cycl oal kyl. or bengizopi peridinyl 4 AUG 2004 -63- 2. A
conpound according to claiml1l, wherein said com pound of fornmula |I has the
exact stereochem stry depicted in fornula wherein Rr,’” R2, R3, R4 and R5 ™
are as described in claim1. 3- A compound according to claim1, wherein
R is, optionally substituted quinoxalin 2-yi or quinoxalin-6-yl. 4. A
‘conpound- according to claim?2, wherein R is optionally substituted

qui noxalin 2-yl or quinoxalin-6-yl. S. A conpound according to claimal,
wherein R2 is optionally substituted benzyl. 6. A conpound according' to

.claim?2, wherein R2 i s(C%ﬁtH—ma,l (;a—cg)blkyll-(t(h%@)al—beqﬁwcﬁ)? A conpound

according to ' clai m 3akuht(QsR)-R fﬁaﬂl“h? @sdituted benzyl: S. A
" conpound according to ak#(QF t Lol y substituted

benzyl. 9. A .conpound §9@.’of‘ﬂf ““ optionally :

substituted (C.,--C 0) “K%‘i’ . )"- 10. A conpound

according to cIa|m2 )?C QPYd léqﬂ __é?’ uted (Cr-d o)al kyl

or (C. 3- Oo)cycloalkylc(c (‘JJ:O Cq.qg:@rdlng-to claim 4,

wherein R3 IS . alkyl, (C —Ca)alkyl-HN C—O)—(C —Cg)alkyl,
, ' 0 {(C—Cglalkyl],N—(C=0)—(C,~-Cys)alkyl,

' .H(O.-=C)—~NH—,- (Cl—Cﬁ)alkyl(C=0)-—-NH,
(C,—Cgalkyl(C=0)—NH](C,-C/)aikyl, (C;~C) -
alkyl(C=0)}—N(C,;—Cg)alkyl}(C,—C,)alkyl-S—, -
(C,~Cylalkyl, (C,~Cgakyl-S—, (C,~C,) alkyl- °
(S=0)—C,~C;)alkyl-S0,—, (C,—C,)alkyl-SO,— °

. NH—, H,N—SO0,—, H, N—SO 0,—(C,—Cy)alkyl, -
(o} —Cﬁ)alkylHN«-SOZ—(C ~Cgalkyl, [(C —Cﬁ)
alkyl, N—SO0,—(C,—C/alkyl, CF,S0,—, (C,~C,
alkyl-SO;—, phenyl, (C;—Cm)cycloalkyl ((.‘2—C9)
heterocycloa]kyl, and (C,—Cy)heteroaryl; and

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

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



optionally substituted (Cr-C.1a)al kyl or (C3-Cd o) cycloal kyl - ( GHAPG-2004 2.
A conmpound according to claim3, wherein R3is optionally substituted
(Cx-Aa)al cyl or (C3-Cio)cycloal kyl - EH JR. 13. A corrpound according to
claim1, wherein R3 is optionally substftuted n-butyl; 1-butyl,.isobutyl,
n-pentyl, 2methyl - pH@3L)— et 9@t (0 ~CYilkyagoeohex| . 14. A corrpound
according to claim 2(C, VMHI(@%—(C&CG)QIMM Nﬁa,l htyms,ubst ituted n-butyl,

t-butyl, isobutyl, r{Gefdafylamide (¢ cl opentyl, or cyclohexyl
15. A conpound accor f§n é)f“'§Y (§l <8 “‘Y £yl optlonal |y substituted
n-butyl, t-butyl, is by saiky n’tyl ' cycl opentyl, or
cycl ohexyl 16. A co (!iky c% y[\/\/nerel n R3is optionally

substi tut ed 'n- butyl, HN(@QbyL(cl_@gbmyyl[( ﬂcTyML N— 2-net hyl - pentyl

cycl opentyl, or cycl RO, . (CLCalkyd M -gqcpegh ng to claim 1, wher ei n

R3is substltut ed bylkyil @'ﬁ@)—eNHh Fﬁ& leﬂ£§=0Hth]orrpound accor di ng to

claim2, wherein R3 (%*Cab%bt(q?x oCddyilhydroxy. 19. A conpound
~according to-cl ai m 1(Cl “‘Y S Ff f“"d‘cycl ohexyl net hyl ,

2-fl uoro-2-nmet hyl - ycI ohexyl . 4 AUG 2004 '

-64 2D. 'A. corrpound &ccér) goc_@: lk )R3 i s

4, 4-difluorao-cycl oheaqy,l utyI | sobutyl, or

1- hydr oxy- cycl ohexyl a[k;zm;oz-A, qsmaﬂy]p(ﬂgdcg)aﬁmfa ylngc;—ag)cl aim6, wherein R3 is
4, 4- dlfluoro cycl oheke;emnd!daykbi,an@{@—wm@mawtmt hyl - butyl , '

or R® and R® logclher with the pitrogen atom to which
they are attached form a (C,-Cg)heterocycloalkyl
group wherein any of the ring atoms of said (C-C,)
heterocycloalkyl group may optionally be substituted
with a substituent selected from the group consisting of
hydrogen, halo, CN, (C,—Cy)alkyl optionally substi-
futed with one or more fuorine atoms, hydroxy,
bydroxy{C,—Cgalkyl, (C,—C;)alkoxy optionally sub-
stituted with one or mote fluorine atoms, (C~Cg)
alkoxy(C,~Cgalkyl, HO—(C=0)—, (C,~CJ)akkyl- °
O0—C=0)—, HO—C=0)—(C,~CJalkyl, (C;~C,)
alkyl-O-—{C=0)—(C,~-Cjlalkyl, (C;—C;)alkyl--
(C=0)—0—, (C,—Cgalkyl{C=0)}—0—C,—Cy)
alkyl, H(0=C)—, H(0=C)—(C~Cgalkyl, (C,~Cy)
. alkyl(0=C)—, (C;~Coalkyl(0=C)—(C,—Coalkyl,
NO,, amino, (C,~C¢)alkylamino, {(C,—C/)alkyi]
zamino, amino(C,~Cglalkyl, (C,~Cs)alkylamino
(C,—Cglalkyl, [(C,—Cy)alkyl},amino(C,—Cg)alkyl,
H,N—(C==0)—, (C,—C;)alkyl-NH—~(C=0)—,
[(C,~Cgaikyl LN—(C=0)—, H,N(C=0)}—C,—C,}
alkyl, {C,—C)alkyl-HN(C=0)—(C,-C,)alkyl,
[(C,~Cg)alkyl ,N—(C=0)—(C,~C)alkyl;
‘H(O=C)—NH—, (C,-C,)alkyl{C==0)—NH,
(Cr—C)alkyl(C=0)—{NH)C,~Co)alkyl, (C;~Co)
alkyl(C=0)—[N(C;~CoJalkyl}(C;-Colalkyl, (C,~Cy)
alkyLS— (C,—Cgalkyl-(§=0)—, (C,~Cglalkyl-
80,—, (C,—Cyalkyl-SO,—NH—, H,N—S0,—
 HN—SO0,—~C,—C,Jalkyl, (C,~Cp)alkylHN—SO,—
- (C=Coalkyl, {(C;~CJalkyl],N—S0,—(C,-Coalkyl,
CFE,S0,—, (C,—C;)alkyl-S0,—, phenyl, (C,-C,,)
' cycloa[kyl (C2~C,)heterocycloalkyl, and (C.z—Cg)
. hclcroaryl,
® is hydrogen, dcutcnum (C,—C,)alkyl or amino;

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

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

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

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

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

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



i sobutyl, or 1-hydroxy-cyclohexyl. 22. A conpound according to cl&iA¥G32004

wherein R3 is 4,4-difluoro-cyclohexyl nmethyl,. 2-fluoro-2-nethyl-butyl,

i sobutyt, or -1-hydroxy-cyclohexyl. 23. A conpound according to claimsS

wherein R3 is: 4,4-difluoro-cyctohexyl methyl, 2-fluoro-2-nmethyl-butyl,

i sobutyl, or 1-hydroxy-cyclohexyl. 2463 conpound-according to claim1l

wherein - said Conpound - is: ' Quinoxaline-2-carboxylic acid

[1(S)-(3-fluorg- 22 (S),7-di hydroxy-4(R)-(1 Himda

z0l-2-y1)-7- %ﬁ?ﬁfﬁ%%di Eg“éé‘;d?iﬂ&%%%ﬁ@f@oqar boxylic acid
ng%' X /- QI Nydr Oxy 3% fiRpochemistry depicttdinl - 2- y1 ) - 7- met hyl - oct yl ] -

[1(S)-benzyl - RS
am de; Qui noxal i ne-2-carboxylic acid [7-fluoro-1(S)-(3-fluoro- ben

zyl )-2(S)-hydroxy-4(R)-(1-Himidazol -2-yl)-7- pethyl-octyl]-am de;
Qui noxal i ne~2-carbaxyl i g:acid [ 1(S)-benzyl-7-fl%oro-2 '

(S) - hydroxy-4(R) { 1H i mi §az61- 2-y1) - 7-methyl - Oetyl ] ani de;
Qui noxal i ne- 2- capROX PNacFI | LES) - (31 uor o-benzyl ) -2 (S), 7-di h
ydr oxy- 7-met hyl -4(R) -Bul 4 moyl-octyl]- anide; Quinoxal i ne-2-carboxylic
acid (1(S)-benzyl-2(S), 7- 6di hygr oxy 7- net-hyl; 4(R)-sul fanmoyi -octyl)=am de;
i noxal i ne-2-carboxylic acid [7-fluoro-1(S)-(3 fluoro benzyl)=2(S), -hydro
7o thy LB R, Yk QS YLLAAT IS, Qui noxal i ne” 2 car boxy
xy-7-me thy dndeRreReldagm, ks 20t Wl am,de,. - Quinoxal ine-2-carboxylic
acid (1(9)- bem_’-.YA ‘czmﬁduﬂ@ra&baz{iug to claim l,nwh.ell':ighlg? 115 S
optionally substituted quiroxalin-2-y1 or quinoxalin-6-yl. 7 |
- 4A compouad” according to claim’ 2, wherein R! js
. optionally substituted quinoxalin-2-yl or quinoxalin-6-yl.
5. A compoitnd according to ‘claim 1, wherein R? is
optionally substituted benzyl. - :
" 6. A compound according to claim 2 in R? i
op;iouauy substituted benzyl. H % Wheteln R is
-"A compourd according to claim -3 ein R? js
op;ioually' substituted beuzylg , ,.thrt.“,‘m R ",
- 8. A compound according to claim 4 cin R i
optional_lyasu_bstituted benzylf.; s th[ém ":R ®
" 9. A compound according fo claim 1. whereig R5
) g to claim 1, wherein R® js
optionall ituted ’ ' ' -
iy, e CrrCropallyl o (Co=Cokycioalip:
. 10. A compound according to claim 2, where; is
e 01 . i , wherein R® s °
optionall ;
¢ g}{:;: _y -substituted _(C,"—Cm)alkyl or (C5~Cyg)eycloalkyl-
1. A compound according - i i :
] _ g-to claim 4, wh 3
- optionally substituted (C1—C;p)alkyl orczc(;n —I({Z 3
k cycloalkyl(CH,) —: ' +~C10)
: 12. A compound according to claim 3. wherei i
- A 4 , wherein R? js
optionally {
( SI-II:;,,—I{ substituted (C,~C,)alkyl or (CS—CIO)c_ycloalkyL :

13. A compound according to clajs in R® s
‘ o og to claim 1, wherein R®
optionally substituted o-butyl, t-butyl, Jisobutyl, u-pentyllf
ZUimﬁ-pentyl, cyclopeatyl, or cyclohexd. - g
E - A compound according to claim 2, wherein R® ;

- - ¥ ' IS
gptmually substituted a-butyl, t-butyl, isobutyl, n-penty]
2-methyl-pentyl, cyclopentyl, or cyclohexyl. -~ .

15.A compound according to claim 6, whersin R s
. Optionally substituted n-butyl, t-butyl, isobutyl, n-pentyl
chlhyl-pgutyl, cyclopentyl, or cyclohexyl. T
16. A comipound according to claim 3 wherein R® is
optionally substituted n-butyl, t-butyl, isobutyl; n-pentyl
Z-T;thil-pcntyl, cyclopentyl, or cyélohexyl. "
_ --& compound acoording to clai in R® is
.sulistltu_tcd by fluoro or _hydrogxy. ot Wbcrem ol

8. A compound according to claim 2, wherein R i

sug‘;ﬁ[“téd by fluoro.or hydrogxy. 5 e B,
_ - A compound acoording to claim 1. wherein R® :

. : , rein R :
_ ft,4-d1ﬂuoro-cyclqhexylmcthyl, 2~ﬂuoro-2-mcthyl—butyl!$'

1sobutyl, or 1-hydroxy-cyclohexyl. T ’



(S)-hydroxy 7-nethyl-4(R)-sul fanoyl -octyl)=am de; 4 AUG 204 -
" Qui noxal i ne-2-carboxylic acid [I(S)-(3-fluoro-benzyl

- -(2(S), 7-di hydr oxy-7-nmet hyl - 4(R) - net hy_I6su_I famoyl - octyl]-am de;

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

di hydr oxy- 7- net hyl - 4( R) - net hyl sul f anoyl -octyl )- am de; 4 AUG 2Q0 -65

Qui noxati ne-2-carboxylic acid [(S)-(3-fluoro-benzyl)-2

(S), 7- hydr oxy- 7- net hyl - O(R) - met hyl sul f anoyl -octyl ]- am de;

Qui noxal i ne-2-carboxylic acid [I(S)-benzyl-7-fluoro-2

('S) - hydr oxy- 7- net hylag44(R-0Elk hd AT 9Clvdd 3 e
Qui noxal i ne- 2-car bw,xédliﬁdércﬁé'c hbf tgilg'ir;%ﬁboggﬁ&‘?_'ﬁpy}ﬂazol "2yl
) - 1('S) { 3- f | uor obengythulyl, 2% DnyarbrsstidlofieeyAM de. - M-t 4 o
) -2(S) - hydr oxy-di | ZWIRWmEo;ﬂ&tabébL'di@ngéllimQ?,' W gB§; 2- carboxylic acid
[1(S).- benzyl -4(R) (44-dithbergcloht iy lhdRd 0 b-Rod. ) el A.bard. Ny dr 0Xy- 7- net hyl -
octyl]-ani de; , Quiisthuthione-hgdconrdyombibay; aci d [ 4( ) - (4 chl or o- | H
i mi dazol - 2-y1) - 7- f | @br&-c0aR)upd-akdontimed cobelnimy B )wifed R® is
hydr oxy- 7- net hyl - dbtfifpomrrydehexgimetion,abifinero2-mampopigl) ¢ aci d
[1(S) - benzyl - 4( R) (21, ot kbiskoyidsicloimixtaz ol - 2- y1) - 7- 1 uor 0- 2(S) - hydr oxy- 7-
met hyl - Oct yl | - ami d4ie - OPBBRARY ecopiingatohelximl 8 ovtaeindR? 3 S) (3- f | uor o- benzyl ) - 4
(R - (4-fluoro-IH Tl 5 %;8gg?dﬁd’yx)’lﬂf(?},g?-ﬂl!@rh;?dmikyl-bmymet hyl - octyl ] -am de;
Qui noxal i ae- 2- car oYy mmppund’?’acfcgrli&;ﬁmﬂgﬁu; 4(R{4- -
- compound is:’ : '
* Quinoxaline-2-carboxylic acid [1(S)-(3-fluoro-benzyl)-2
(S),7-dihydroxy-4(R)-(1H-imid:izol—E-yl)-?-met{lgrl-
~ actyl}-amide; : : : :
_.Quipoxalinc-Z-carboxylic acid [I(S)-Bcnzyl-Z(S)ﬂ-
- dihydroxy-4(R)-(1H-imidazol-2-yl)-7-methyl-octyl]-
~ amide;” o o
Quinoxaline-2-carboxylic acid [7-ﬂuoro—1(S)—(3—ﬂuofd‘-
benzyl)—Z(S)-hydroxy—4(R)—(1H-imidazol-ziyl)-’?-
- methyloctyll-amide; . =~ '
Quinoxaline-2-carboxylic acid [1(S)-benzyl-7-Buoro-2
(S).-ct;ydroxy-ft(R)-(1H—imidazél—Z-yl)—'i—m%thyl—dctyI]— -
amide; : -
Quinoxaline-2-carboxylic acid [1(S)(3-fluoro-berizyl)-2 -
(S).,'?-dihydroxy—?-methyl-4(R)—sulfamoy'l'-:(z:{y)l]-
amide; . ) : .
Quinoxaline-2-carboxylic acid (1(S)-benzyl-2(S),7-
| c?xhydroxy«?—mcihyl«4(l_2)-sulfamoyl—octyl)-‘aj:niﬁg; )
Qt:)moxalli)[_lez.-?;):ar:oxylic acid {7-fluoro-1(S)-(3-fluoro-
enzyl)- »~hydroxy-7-methyl-4(R)-sul yl-
o ¥-7-methyl-4(R)-sulfamoyl |
Quinoxaline-2-carboxylic acid (1(S)-benzyl-7-fluoro-2 -
, (S)-hydroxy-?émethyl-4(R)-su[famoyl—octyl)'-azm'de;
‘Quinoxaline-2-carboxylic acid [1(8)-(3-ﬂu0ro-bcn2 1
)—(2(S),7-dihydmxy-‘7-methyl—4(R)-mctbylsulfamoy.jl(-
octyl}-amide; '
Quinoxaline-2-carboxylic acid (1(S)-benzyl-2(S)-7- -
dlt%droxy—7-methyl-4(R)-melhylsulfamoyl—%)(ctgrl)- :
amide; _ o § k

1, wherein said



-$uo(o-i Himdazol-2-yl)-2(S)-7-di hydroxy-7-nethyl- octyl]am de;
Qui noxal i ne-2-i-,arboxylic acid [7-%$uor6-1(S){3-3%uoro-
benzyl)-4(R)- (4-$uoro- 1H i m dazol - 2-y1) 62(S) -

hydr oxy- 7- met hyl - octyl ] - am de; and Qui noxal i ne-2-carboxylic acid
[1(S) - benzyl - 7-$uoro-4 (R) -(4-fluoress4+ Hi midazo

1- 2-y1)-2(S) - hydroxy-7- nmethyhctyl]am de. 4 AUG 2004 .66 2 5. A
phar maceutical conposition for treating or preventing a disorder or
condition 'selected ' from autoi mune di seases, acute and chronic

4 AUG 2004

i nfl ammat ory ndltLo s, . allergic conditions, infection - associated
with inflammat Iwg&ﬁ“b" THicorid [@Hﬁ%ﬂthrd-b&zyl)cgno 30 -t ranspl ant ati on,
transpl antation fraxv-1 Bﬁcﬁﬁwghmﬁérhéfaasﬂl—cem]sl s, restenosis, -HV
infectivity, @ul mat ous in a manmal , conprising an anount of a
conpound accor S§| j“gx m EI‘L iy JHSHbenssiffehivioe " i n treati ng or

preventi ng suct‘huga S 1"%#4!#“5@}&-09133; maceutically acceptable
canter .. QX]?e _ceut co osition for treating or preventing a

di sorder or corlgfq (&sblech-ti- pr event ed by i nhibiting

M P-tar bindi ng,egﬂ,l)t 0‘3 GexeyDi2S)a7-fimmoaral , conprisi ng an armount of
a conpound accQahtelg rOifiydegy- 7a'“ifhl§‘r?ﬂ§ﬂéut| cal ly acceptable salt

t hereof , effeQk 1t ventl n such di sorder or condition

and a- phar naggézg}ggjﬁf{;&%% l&g%%% thengyl-4 19)74— A use of a therapeutically
effective amunéty@&maeconpou H‘?‘ﬁ’@' 7sthyl-ai m 1, or a pharnaceutical ly
freating or b menihes )a;f’ %ég);“e :ﬁg Chghe O 8 5 ot cament for e

di seases, acut kydasg o] §“Z€Br?tﬂ$)t| ons, allergic conditions,

i nfection ass&mm&hmﬂ; %Jri;b,! . viral, chronic bronchitis,

xeno- t r anspl anttddrb AR-imilid-a §9 aﬁ m_g&e %(33.( rej ection, at heroscl erosis,
restenosi s, Hethylfoei}Hamidey , 3\ Y roxy-7-

,Qumoxalme-?,-carboxyhc acid {1(s)

; 3-ﬂuoro-ben l)—4

(R)-(4-fluoro- 1H—1m1dazol 2-yl y -
methyl-octyl}-amide; Yh-28), T iy droxy-7-

Qumoxalme-Z-carboxyhc acid [1(; .
S)-benz I-4(R)-(4-
ﬂuoro—lH-1m1dazol 2-yI ,
S yD- Z(S) 7-dxhydroxy-7-mcthyl—
Qumoxalme-z-carboxyhc acid [7 fiu
~ftuoro-1(S)-(3-il -
benzyl)-4(R)-(4-fluoro-1H- 1m1dazol(2)-§l)-;(08r;—
o hydroxy~7~methyl—octyI]-atmde and
‘ umoxalme-Z-carboxyhc ‘acid {1(S)-benzyl |
| - ~7-fluoro-
(R)-(4-fluoro-1H-imidazol- Z-yl)) 2(S) iydrou;;o';—‘
u;elhyl-oct_y[]amde



granul omatous in a manmal in need of such treatment or prevention. 4 AYG2 284
A use of "a therapeutically effective anobunt of a conpound according to
claiml, or a pharnmaceutically acceptable salt thereof, for the manufacture
of -a nmedicanment for treating or preventing a disorder or condition that
can be treated or prevented by antagoni zing the CCRL receptor in a mammal
in need of such treatnment or prevention. 4% 29 A pharnaceuti cal

conposi tion for treating or preventing a disorder or condition selected -
f rom aut oi mune di é&ga““a?fut'%' Protiander tealingfar araventiss ¢ disewliatertdondition

al l er gl c condededoﬁm aumﬁmmmmempam efhd Vidhidid iﬂﬁ%rﬁ\'ﬁﬁiﬁiyl Edhditivts auergréﬁr oni c
ti I sSsue r
e T e g o

- at heroscl erosi s, ‘restenosrs, -and :
marmal | Q:orrfs?ﬂsg(aw@"% @eﬂmawoﬂé@w iection: @gwmszlewgrs esfeaosid, WiV dnfectivity.of a
corrpound acmargfamgorﬁaolsluaa ﬂihri:?\a!OJSonﬂmsrﬁ@gtlﬁ BRGEH bf 58&&1;)@6@ 8&13%' t6 claih :1 N
- thereof angl BEE a accept eccar' armaceutic -
conposition- ?or trea_.l n%&{(')"% ‘erp\e(v P g ad' oégr‘a'e‘?onﬁ'}m"cﬁ'fijd?tpﬁﬂﬂ‘am?@an be
treated or Fcefale @ieny ant agoni zi. ng the CCRl receptor in a mamal,

conpr.i Si ng a CCR1 zecgm@ﬁa@mmwnpm@f&%ﬁ%w&emﬁ diQ&déoF%Hg?HHd 25. -

accor.di cI ai,m ‘ | cal I acceptable-salt the and a
phar maceutl call ™ b@fc% a%lpé ?‘F? 't‘"g M' -1a binding to the receptor CCR1 in a

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

10 28, A use of a therapeutically effective amount of a compound according

| to claim 1, or a pharmaceutically acceptable salt thereof, for the manufacture of a
medicament for treating or preventing a disorder or condition that can be treated or
prevented by antagonizing the CCR1 receptor in a mammal in need of such
treatment or prevention.

15 29, A phamaceutical 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

20 receptor antagonizing "effective amount of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, and a phammaceutically acceptable carrier.

30. A pharmaceutical composition for freating or preventing a disorder or

condition that can be treated or prevented by antagonizing the CCR1 receptor in a

mammal, comprising a CCR1 receptor antagonizing effective amount of a compound'

‘25 according to claim 1, or a pharmaceutically acceptable sailt thereof, and a
pharmaceutically acceptable carrier. )





