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QUI NOLI NE COVPOUNDS AS PLATELET ADENCSI NE DI PHOSPHATE
WERGHRFLI’6 ANTAGONI STS This application clainms pCTmS2G0$/039079

to U.S. Provisional Application Serial No. 60/432, 792

fig EAMGN(B@NY@O@UN@LWEIc@MPdUN\DSCRSI PLATELET

| nvon RSN DIBHUS PRATERECEPTOR ATacORisTS

derivatives, their use as platel et adenosine

dI ph@@t&@ﬂ@tm%@ loriafity g O, Sir§v13|§|%'m®§hédt|@ﬁ8enal No. 60/432,792
tainin rocesses for th prep ar ati on.

filf %’é&l@&f nébo&t ¢ Relreal WS Poatoraied herTbbuealeranGs,
t he coagul ation and fibrinolysis systens in the
mai nt enance of henostasis and in the pathogenesis of
Figld of #hpylventien t hr onboenbol i sm Platelets rapidly
adhaie tﬁ&nﬁéﬂ'%@s WPREMAIRE dehivstives, tRaAusELh dseﬁéfé!é? adenosine
vari ety rot hrombotic, chenotactic,
d'H‘PPﬂ?Jg?éfthS?eP&é aBtegonigisneempasitions ﬁgﬁﬁatﬁ@q\t@ﬁmﬁr@sﬁr@cv@ﬁqs for their
pidnheal ing. Platelets also play an inportant role
|n arterial thrombosis, a conmon cause of death and
disability in patients with cardi ovascul ar di sease.
Ba@k@q‘o@nﬁtof'tﬂ@!m&n%ﬁ have been successfully used for
ondar revention of arterial thronbosis in
pat |P¢aiglgtswmtpraqt; vith the goagulatiem and fibrinolysisayisiemerinlthe maintenance of
I : d .
nelfSEEds S SRR mep S ELEUR S PR RIRIBS Py raniay
adiere to vambged vartulaa tissue, andfeleasadh \taniletyaqjmmthmtmtic, chemotactic, and
. . r
mxftogg§8f%adgg,aélﬁlfﬁm%\ﬁp{%pg@grﬁg%ﬁ %ean\ghvgdq%ﬂ % ﬁlg@eqs also play an
impartané fale inzatesisl ibroramsiaggnoergmn cause of Heath |anelld|sabiﬁtycin patients with

,cal{&ﬁ%{g%{%arfaﬁ%eag% a?’?é%% |ﬁﬁgﬁ¥g§%Y%g?%nSsgcggﬁ&é( u\ég c?rtrk,e%ndary

preyenton of afrﬁeball theoghrosisoh gatidrds wiih esrenaryi, terpbeab ramdqeenipheral vascular
disBhyd and Tink 25 platelets together to form
aggregates. Activated platelets secrete their granule
confiatelsts adhare tofexphsastsubendatheliot afferoesss! eatl injorylbybinding to von

Wi. aJT’ fa@ﬁ‘)r V@f)eelngtc%ll \% 'TEI‘?'LS |ﬁ§ e%rwatglggsoté E yé’géhape from a disc

et'’s ain se ecr
shapeatowd resnd Tdren withhpssugppodid,eehicroerifaicas aMetsadtnesnon and aggregation.

o RGEARS A ST R a4 PSRRI rbogenrecor

(GBIl 1) e As spesillf, |dtrn@mﬁbe|nn§er8mo(epmas presenf iaglasmalcamisind and link

- ' wh factors (PDGF, TGF- 3, EGF
plaﬁgggé%ﬁqu%g&mc%%ﬁﬁqﬁoon factors (fibrinogen, Factor
V aAdtivaiéd platelieis ebabete theis gramalercontenits, md\awglofalhioh anttiiretmy on blood

celi?sr ﬁﬂ% ddﬁ@gi :%tﬁl%gs tgl ms %l@?ﬁtazﬁ gﬁ\,ﬁl\ﬁ {hpg ;A'Efaé%lgts contaln several imds of

se¢ratocy graaulesn Toé dehse—gwlhtaae xpoiaireaienpsiod diphogphBté\2'ADP"), adenosine

i ADP
tnq%%m%t'gﬁ' by d“ sg@%n gg%é@gu@g lcgr?tg%ns’everal p!%peqet-speciﬁc proteins
(platelet factor 4 and B-thromboglobulin), growth factors (PDGF, TGF-B, EGF and ECGF) and

coagulation factors (fibrinogen, Factor V and vWf). Platelets also secrete biologically active

arachidonic acid products. Well known is TxA, which is inhibited by aspirin through irreversible
inactivation of the cyclooxygenase producing TxA,.

Many stimuli, such as thrombin, collagen, ADP and thromboxane A2 (TxA,), activate
platelets by binding to their cell surface receptors. Most of these receptors are G-protein-

-coupled-receptors.--Activation-of-G-proteins-has-been-shown.to be-an-essential-event in-

platelet activation. For example, platelets from Gg-/- mice do not aggregate in response to
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35 platelets by binding to their cell surface
receptors. Most of these receptors are G protein-
WO e@MfobB6e r - ecept or - s. - - Acti vati on- of - G pr ot ei PEFO&0HE39079
en- shown- -t obean-essenti al~2vent in- platelet
activation. For exanple, platelets fromGg-/- mce do

throfdin, 2gHgREAABPI di Fxﬁ?»gﬁfé?hﬁahé) S/‘@tap%t%%%@&pvm 389 No 11, pp.

163G T2 oS0 i ek o o e et e vation o
phoBfholipds#3¢ l@@@) ad\daﬂ%téi‘rpwﬁa% ¢ eiﬁé?eﬁéeﬂﬁ%ﬁé&“@&@éﬁl&urhfb\ﬁﬁcentratlon

been. el Lﬁﬁﬁf@/ i ncl udi ng activation of
dec’ffﬁﬁ% gl #1q [eneRNPSphRsYIalion. ki nase C, i ncrease
i n ADH play‘@é Ipwbeen rcﬂé‘irﬁblé't'é]e‘t? aaRAtéH. BADP Mot oﬁw %é@s%%eprinfé
tyrosi ne phosp hort%gatl on. ADP pl'ays a

aggfﬁgewg?'h?f R?%;P@tﬁ butis alse respogsible jer ﬁecmr@eﬁt@n following
actiAibn 8§ oth"elr E%Msts%ﬂeﬁ 8¢ ﬂrtrbMBmCHndRJoﬂégﬁnet(%n@élﬁ?d 8t P Righ

for the secondar regation foll ow ng
condERTRUIN B ey otsidt SEnsGHds: A TS wibasny BHER Rlatelets are activated fo

remféﬂidﬁét@léta@?re aigred at very high concentrations in
e ense-granul es, ADP is rel eased when

th | at el
21‘321 iap4cedk Riatg ol Aolvation plgYS AR rRQstaskraly iatreaistaining normal
hem@gﬁéiggsé\iéi’él cohJerfialbleB&HS BRoRleRS ﬁé\%tbe%ﬁthhké’d {ootﬂe Rb&%8sed number

|nportant role in nalntalnln nor nmal henost asi s.

of P'é?\ﬁélAQP resapiers and deficieagy ﬁb"«@?&f&@@@ platrieteaggerantipn.nRatients having
"ston‘a@e (03] diééérsé‘a%ﬂ'ﬁi:ﬁ‘iﬁ '@fGS ko de%ct@ 'mafh%'s%ra r‘i&‘?é'b?nﬁ@é Snd@BFtheir

ficiency of ADP-induced platel et ?
SeC"P%m o sheaigialgy de"%?‘@f%@SpWe paicsh at amggwga@oruméesponse to

colldgen @Al et stifuli B@e & l@ié%@e&fe died %BI’ifQSﬁor?éﬁ%c?&f by R8P

secretion fromthe platelet dense-granu

i npRPrisdusndialelet aglyglienalse slays A kﬂéscgie rrs@eﬂrmtht@n and propagation of
thron%ﬁb:islélgﬂﬂmﬂﬁfira%ﬂ ef ABPI HHé'Heeﬁ Qﬁoﬁn‘? td lﬁﬁuéblﬁ frﬁz;}%n in rat and

fication effects -1 nduce
m'cea@te?%%ﬂ%\‘?n&@o Iy Pa@ﬁéas& A@Rrrermwg enayﬁ@smwe baen sirovemie

drarﬁétféﬁl%&@ﬁbé&‘plﬁfelettd@b@éﬁ&?% 0"3‘39% ths{or |ﬁﬁ|bﬁ’%sgi€-lrﬁﬁ)€ d‘f'fﬁ?omboas in

been 'shown to i nduce U rmation 1 n rat
rat mgseatens featieles ang éﬁnml%% supwr&r@mthsémory ﬁ@PAD@Marym@ role in mediating

plat@E T EERRMBAMA thSRBUS ?&N’étl&‘i’ Sg\?é?éﬁi f?‘gh&i@%ﬂﬂ?ﬁgnahng events in

pl atel et deposition_on collagen an I'n
PlatQ'%l@ Save hm@%ﬁqlhe@n%%ﬁes}nwd@@ trapgientaisein te¢ cytoplasmic calcium, an

mhub?tfotnedf 'a@éﬁ;ﬁat@'@c%@é‘ r&:fgh a%ﬁQé%Fih:df@%[ LSRR c%tBQtShc’%quy

a s aroleinne recruitne
aCt'\{aHP%FPGLNa*f/Hhﬁ%PhMe g@@gxmsum the) platadet bindingysites for fibrinogen

mde?_é&lbﬂ't bﬂgro (J‘?ﬂhésé 8. hiRlRe& scigrlibﬁi e@@rﬂ@ c?l%%ﬁvélﬁ?&tnbute to platefet

hese I nclu transient rise’in
aggregatian, the snecificmpleof tea@hremalrwbayuuset nyomgimg inkestiggtions.

actrhy akir&m R %}de@ol‘ APmna&%E zﬁ’a'?aef ALtiGdd ﬂsiﬁ’vdl\?esquQ%/ -Rrotein coupled

actlvatlng t exc and exposure O
PU“fﬁﬂl’ﬁ'?éfﬁ@PtQjS referef Wiichels coupled tcbthe m@aﬂoz of thedquoepluipase-C pathway

(PZ\O f fﬂef‘d\}ﬁk?r'ﬂé B&ﬁﬁe&uyg I{h?olﬁciﬁa(ffeﬁdgt\)q cgggaegpf‘éyﬁc) P2Yac s the

bes"éﬁf@@t fora nlaielét 6BP6a@¢Dt¢FMQ®QISt foe ssvmjalereasmfs drirsty F12Ygc is
predoﬁ\{r?a‘i%lil ?%&élé’tneﬁyec&_ 99888&{ ﬁt lgfé\%glr%é)F ’A P- ingggecoeéj%gdregatlon Thirdly,

activation | nvo ein cou
it plqyaranm@pg‘t@wtrr@eerpsmt@nmgmrerombwmaohagesm |odluma|d&[ggregatlb& Finally, it is

o BRI 5 RS PR e, cons

these gegsave Fbgém\s)wwwmﬁ:samm lG(Varkmstthtomthts rhodels However,
Clop@o?ﬁéﬂﬁggﬁsﬁm%tﬁé‘ar?‘ﬁrte%gl%ﬂﬂesﬁm,fo%r SPIRLE! ad eSS with arsiow -

onset of action. Similarly, the ATP analogues, AR-C67085 and AR-C69931MX, which are
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predom nately platelet specific. Secondly, it is
requi red for ADP-induced aggregation. Thirdly, it
wW@k@y®s2am6 | nportant role in sustaini ng thronmbi PICDUS2003/039079
col | agen-i nduced aggregatiohr. Finally, it is the
mol ecul ar target for anti-aggregatory drugs such as
P°“tﬁt 3plegegsts) forMBPinducsdintatelel agasaation, hatvﬁ@ heenghowaiebe effective
in tI’ﬁ@lﬂBoéi@ ﬁi@ﬁe&%n@%r@fzﬁr‘r&ﬂ% LfPlHér <‘;I|ﬂ|C‘éF\F\1{1 oﬁlﬂﬂéééfmdmgs indicate

However een

| s.
thatb‘%é?ﬁm is; g Grifigat raedipter phiantesial SvombUﬁoﬂoaﬁ@tmtmgmgatan@meHent target for
antithrérAb&ticShieWenfistset of action. Sinmilarly, the ATP

anal ogues, AR-(C67085 and AR-C69931 MX, which are WD
200N eSS RsORRTtive EEpenbaratrgtelet mhjpéoesnsuciasegpiin Ciopidogrel and
Tlcléx%mé\a% e l%%ﬂ&tcle%g 9{3? %Ilb %‘latl\;bgy %fé‘l &Preh?&%l platelet

sovvntob ef fective nbosi s
inhibitors @igrqnly r@ﬁ@%‘:‘rﬂy@ffﬁﬁﬁl\@an prqwetm theambntic CAMphcai@se in patlents with
undériyisl m&ul'af‘élbéé’éee It ishedar AP tHe?e Y é3ﬁéetd' ifi his FEA f{i'l[ 2 Pot%t selective,
arterial thrombus formation and hence an exc
fevetf%lP'ge@raﬂmctlvaMat@ﬁ%%cswe@tqrrﬁP%YAcérmhlbdnr. 5 V\hen t he
properties of current oral platelet inhibitors, such
as aspirin, C opidogrel and Ticlopidine are conpared,
it becones clear t/SINIMARY QF THEANVENTIONaf e, current

o 3okl s o B BB RIS PR b v

and \&ra lhrerameelseﬁul imfresdisg disensetsmsmohardcterized bl dabmibbtid activity and in

r e sel ec
so e gD Ak Bmbglageniy Baf b APt Fd rsyodon or irombosis
AccerBingisOn dnetdspectothe indnBoividdReéctEr (3 dempdliidy Befdstddieom the group
Yo {ion are antagoni sts of the
con&{m?%“ﬁﬂ@@?%p P) P2YAC, and are therefore
useful in treating d| sease-st ates gharacteri zed by
thronbotic activity and in so doiphg are useful as
antithronbotic agents in the tre dprevention
of thronbosis. (REnAc rdi y, | .t he
i nvention is girec to chnpounds sgl'ect (ernmtﬂ)e
group nsipgt i ng ,Q (1): R3
,~NR2 .O

(R5)mO ~ -

vvherein maMreinQépen ntly 1 to 4; 20 Rl is
hel hydr ogen, al kyl, carboxyal kyl, aryl, aralkyl,

whet rkyl car bonyl , aryI oxyal kyl car bonyl ,

m aredim bmﬁn&ﬂ@nﬂ@ﬂlﬂmt&#,, al koxycar bonyl al kyl car bonyl ,
arylcarbonyl

1.al k | al kyl, alk b
R NS c a0ty PO, Resty MY Rl Car bty RpibicB o
habmbkyvnmrmw blkoww&&l@%@bﬂmyl alk%xycalrbonylalkyl alkoxycarbonyl,

m)no? [n ?car b di al kyl am nocar
carl ony aryloxycarbonyl, aralkoxycarbonyl cycloalkylcarbonyl haloalkoxycarbonyl,

aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl,
alkoxycarbonylaminocarbonyl, or heterocyclylcarbonyt;

R?is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalky!, hydroxyalkyl, aminoalkyl,
haloalkylsulfonylaminoalkyl, carboxyalkyithioalkyl, alkoxycarbonylalkylthioalkyl,
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalky!, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl,
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,

_alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl,
(alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, (carboxyalkyf)(alkyl)aminocarbonylalkyl,
or heterocyclylalkyl;
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al koxycar bonyl am nocar bonyl, or heterocyclyl carbonyl ;
25 R2 is hydrogen, alkyl, aryl, aralkyl,
wabdoghosasbd onyl al kyl, aral koxyal kyl , hydroxyal kpCT/US2003/039079
am noal kyl, hal oal kyl sul fohyl am noal kyl ,
carboxyalkylthloalkyl aIkoxycarbonylalkylthloalkyl
R® iscaqy bu)ay;dq)mach@@c@p@@&g@tlywu@nﬁuypmsﬁmted by one or more substituents

I
SRR M g g o
Ik%x@Bar-Boﬁ@ Rox c@fQﬁNﬁB Jal- R C(Om‘n %d‘ﬂﬁbnﬁ eN(Ry)lC(O)R

oL S IO TRl mat TPy oo

or Rclgrqg@ ar agallggmd@l@ﬁrg@ﬁpqa alkklyadlcal in the aralkyl or aralkoxy substituent is
( ab&?ﬁﬁ%@gw ¥k GRHGK & lﬂgffté E@Pﬁ% ?rlohWhe group consisting of

(car aI kyI ) a noca on
hehapmapwrﬁo l%] 3@% Gé@W(LBéBO(R?f@(@B? 9R®*-N(R");,

91!’?7 %’hd aﬁg’ Nﬂﬁcgﬂ@%) aAg %@F’e‘?mﬂggargl%&ggl% ke aralkyl or

substlﬁ by “one or Stituents cte
t héra@qoem puwhanﬁ isiindependentlyydptionally substifuted bl phe ocyrmsubstltuents

nk%é%?tﬁiﬁi%ﬁ%glg%% 8%%;!@3? all@ﬁﬁ?&%@@l cyano, nitro, tetrazolyl,
- REY OIRIOR’, -RECIQNIR Y, RERQIR, -R°-N(R)2, -R*-N(R")C(O)R,
i N e

is ara eréin the Ical in
each Ridis indgprydently sakeatelddsoyn thetgroup censisting of bystrogem alkyl, alkoxy,

bl A, SEcEREf, FURK) LG A Lol Bbrcarbon,
- RRMDECHORMAY!, alkRBeaCb@)yN(ritTY, ZmindR3AdoBkRAMIRdRElAK RN,

- R8- 7 i

LB T NS B 58 By,

s utigtkylamimaalkys campmmnalkgxycpmbboyialkbw, diaigtaninoalkbxyyand

on stituents 10 selected fromthe group
coﬁ%tgfc,otcpaglsmﬁﬂgl kyl, hal o, hal oal kyl, cyano, nitro,

each R} lsaldﬂpyhdentlyﬁele@éﬁ fronRﬂwqrm)mShsmlmommmﬁm)aﬂgyl hydroxyalky!,

S e B g SR g,

- Ralkaxyaarongiaikg; O) OR7; each R4 is independently

S R A

eacm@duscbwgrogey,aaikul axylkgitafidyl, or halaalkylxy, al koxycar bonyl ,

gy @'% et Bt B e Mens it 3eC e no,

eachaIR !ﬁlfwardgenyalhyh aralkylcbr(naldaWybar bonyl ) am no,

as a%?f%g%t)égelr Ee% efl %lttlﬁglogmgﬂ?cs.lagﬁeh zﬁ%b%?%/(yo?lgﬁgégmlc mixture;

orabbﬁmameyhxiaﬂabch&ptable salttheRRofi s | ndependent ly sel ected

1 g{%oxya?r%fﬁg& % nﬁ{/eaqtlw% &%Eé‘ §g§|§f;t'§§k%% oqw\'lp consisting of

thefancamlkg)fqrmrda(tumyl car boxyal kyl , and
al koxycar bonyl al kyI R6 is hydrogerg5 al kyl ,
car boxyal kyl, or al koxycar bonyl al Kyl ; each R7 is
hydr ogen, al kyI aryl, aral kyl, or] hal oal kyl; each R8
is a bond or aR%tral @ht orRsbran ne chai n;

and —RY )

wherein:
m and n are independently 1 to 4,



10

15

20

25

30

s 35‘ ——

25 each RO is hydrogen, alkyl, aral kyl or hal oal kyl ;
as a single stereoisoner, a mxture of individual

W@ @nesi3sOnMers, or a racemc mxture; or a  PCT/US2003/039079
pharmaceutically acceptabl€salt thereof. i In another
aspect, this invention is conpounds selected fromthe

R' isgrygtqaeponlsylsearhenveikyl, ene arakylcalkvigarbeminardoxyalkyicarenyl,
(R0 B b AR R oot hpocoon,
- samicarpnyly andeeearbanwtyaralkexcadepdl rydloalkyioprbonsh hakglkoxycarbonyl,
| | .
ca EoSamRnY, mopeati Ap b, WM emimpcarbonyt i
al Risxcarteopaminaearbony rioheferaeyitgarbonydir yi car bonyl
2; I | [ ;
R R BORN, o O HOPBRION rakS618G), HAERIR Mrnca,
nmohalaalkylsetenyleainasadal icarbgkyalikithiaatko aksexusardonylslkylthioalkyl,
| j , | :
%@g%ﬁ?ﬂ?g 3%5536 Qg;)’(@g@{);@rglﬁl céi?cgﬁ/%{h%%&ﬁ MSGERBIWalkyl,
al arplkoyygasierriyiaity: carkoxuikaxygarbriylalkyyalkaygarbkpylalkoxycarbonylalkyl,
i | | ammnoal kyl
3g‘?@g@%ﬁgbﬂ?'EQO%L%‘%%@%&%%f,‘| al kyl t hi oal kyl
c adlseppartiopyialkylaminssasoppiiatiyiossrbexyalkylaminocarbonylalkyl,
o B CBSAi BiBOARNERYS, Refonalkyhalygminocarbonyaliyt,

al wioheieracyenigikyl koxycar bonyl al kyl, 10

R® isgre"lt(é;r%@g?pgfgﬁéwaﬁaitg%rdﬁda}ggﬁog%#?g Fﬁéﬁ@éﬁ??géﬁ&ted from the group
c aeansisjing lof Al ale dhabeati, ayano, nitro, tetrazolyl, -R®-OR’, -R®-C(O)OR’,

| | ) ] 7al oW /o7 9
o (R R e R TR ) c(0j0R,
hetRerE) EB(PaiRiyand RE-GIN(RA-Q(OORT, optional Iy
or oK Belerdatl @Ry, viiefeif ind Bk iEdih HRNelerd B RRkaRy sl ifbent i
c yeptionallyi substituted ty ane loy more RbstiiRgnts seigcted GpaRie group consisting of

: %a!ﬁé%%é? R qr\']l@ @%’&@%@'ﬁ&ﬁw)& R*-C(O)R, -RE-N(R"),

- RR°N(RF)G(S)RY), 2n87R°-bitRY ) CRYOB NaRd Weipredf BieGiteroary t%iﬁiLcal in the
. : 3 St
el SRRk RS FoBhdhdefiy Gl fRiHERa 806 more
s usigtstituentsdselgcteshicoro thergmoep sahsistingLod mtkyl, dalog baleadlky§lr cyano, nitro,
h 7 Sk 7 37" Q8
| R BEP rRROR RO TR R S 4 RGO SRR
- RNU(RT)CAO0)REBR m3>cx®plfm?. RINIR! FOLOY R7)deRERINR - C(O)OR;
r r al .i.n
eactfR 1 IREPSh i) 3o REITBURM Hie 480 SFviBa REBrpgen. abo, akory,
opéaiatkoay | hals tnaioiaikyl) haldalpxyo gdroky, rayaro, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyi, nitro, amino, monoalkylamino, dialkylamino,

carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

each R® is independently selected from the group consisting of hydrogen, alkyl, hydroxyalkyl,
aralkyl, carboxy, alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and '
alkoxycarbonylalkyl;

R%is-hydrogen;-alkyl; carboxyalkyl;-or-alkoxycarbonylalkyl; - oo

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;
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substituents selected fromthe group consisting of
al kyl, hal o, hal oal kyl, cyano, nitro, tetrazolyl,
WO BB4/0R366 - R8- C(O) OR7, -R8-C(O N(R7)2, -R8-C(QEUS2003/039079
-R8-N(R7) 2, 25 -R8-N(R7) C(-®R7, -R8-N(R7)C(O) OR9,
R3- N(R7) - S(O)2 R7, and -R8-C N( R7%2] C(O OR7; each
caclly issa Pﬂ%ﬁ%é@ﬁ%f}prﬁﬂlwﬁéémﬁlﬁbﬁp #ie; apdoup consi sting
9y dRSHRIM, K ar al koxy, hal o,
eacﬁs oaﬁvy hgfiglg?itaékfb c?lk )|<y, cyano, al kylthio,
as ac%mgi%ﬁvre%myemlﬁymf lndl%lﬂhlah stereaisamyers, or a racemic mixture;

or a?h&ﬁhé‘éﬂuﬁ%bﬂaccébté@@ saﬁiﬂ(eﬁ’t—ng nonoal kyl am no,

| am no car boxyal m no, al kyl carbonyl am no,
di d%p@h@@sggqyih)samqmon ﬁyiﬂ’ﬁ@gg"gq pharmageutical composntlons useful in

treaﬁhgf% kAR )9 dlsé&%%‘?é% %h%f%&énzeq % thrombot otic activity, which

xycar bonyl al koxy, am noa
Comﬁe%'té%%cgmwrjﬁeaH@b@pma@%rnaua@chptab&a @pseln@ehamq/a serinpeurebf formula (1)

orafcbﬁ’l‘ﬁb&r'i‘rﬁo%ﬁHtma‘%l‘P)‘Eé finBg aBbvdrydr ogen, al kyl,

hydr oxyal kyl , ar-al , carboxy, alkoxycarbonyl
ar & Rﬁﬁtwaﬁslﬁgﬁythls @mrﬁmy%mlr@ﬂted tamaethods of treating disease-states

charﬁbt’sﬂiébc ﬁ%ﬁ&'cké@tm which n?éhoc[)on I ﬁﬁ %ﬁ%rﬂ&gﬁng to a mammal

yl , - car box Kyl oxycar
having a msegse-s@ég ﬁhwctpgzqwmmbotlgpkwty aethgnapeatmllkyﬁfectwe amount

of a %mE&JrﬂP&le‘m%m 6PRANNEZMR (ﬁe(ﬁﬁéygég\%g/ 039079 -6

eac I's a bond or a stral ranched al kyl ene
chain; and each RO is hydrogen al kyl, aral kyl or

DetJng_qﬂg&Yi? ioftbfihe IMEhfiont € eoi somer, a mixture of
I 'ndi vi du

Sstereol SONers, or a racemc mxture, or a
Defipitionsaceut i cal | y accept abI e salt thereof.'5 In another
ds directed t har mage

N I VRS KR TN —
followling ¢erens-tevatie mbariag indicatedd by Rr onbot | ;: aclt : vity,

ne BRI B bt 67 Haneteely RBanshanar s sbpyinasplel o
carban andrpyriogencdtofne; contamind ho uRsatulgfion,) ﬁé\/u@m onbﬂ.’o el htdcarbon atoms,
and \%Pl% her aﬁ%ae %t tg%ge:slés gv{@nééu ylcaf]so{r?éiég cf PG, Ly rB?thyl ethyl, n-propyl,

1- metthuieihjd@lswrcmvt); n-biityl, mﬁhhtyh 1ﬂ9d|ﬂm§d1§rlemn@-'bu% ar;d tthe like. Unless stated
to a sta

otneRfR SheBlnpaly dF iR TEAIED. | & AT POPE §7as I Rareaie de ead below, tht

contaif besmbstltlﬂsted atkyhgroupthadthe @opstitiidn ebn Becfumh any karbeh of the alkyl group.
a (Ll | ed Description of

f ox X{%%?W%ﬂas de{ﬂened |$hbt E@Qgh@@ diyalent ydigocarbon chain consisting

solelsymécarbbn ahd opd mgdn ampmd@gi né Uﬁsdt@ran@mbﬁ@ Ravifefbrmi P tb Gight carbon
t he cant ave the neani ng

atomsna]gcé?%thﬁeX% ngfﬁe”er QF@W@"F(%" é {gf‘% 5t e fikeyr anched
hymﬂbﬁwbmyl 'Q’éfﬁr@ to @fhdl“@h ofCtﬁQ Foririuld T (OMRE mhefd R, BHNAKY! radical as

defn}ea gdr 2 en %p?\glggr% %y@g@ggiﬁ%#méﬁ& s having
at ‘tﬁawmmrq/ldd‘ilao r @‘Eérs i aifétﬁcdlfef 06 Ybrendry -N(H3O10)-R, RPBEE R, is an
alkyl rac%cél as dIePXed abovey eg., acety?dpn%/mo ethylcarbonylamino, n-propyicarbonylamino,
and the like.
"Alkylthio" refers to a radical of the formula -S-R, where R, is an alkyl radical as defined

above, e.g., methylthio, ethyithio, n-propylthib, and the like.
"Alkylsulfonylalkyl" refers to a radical of the formula -R,-S(0),-R, where each R, is

“’“‘independentlyﬁanfalkyl*radical:asfdefined'*abovere:'g:rmethylsulfonylmethylr- e

2-methylsulfonylethyl, 2-ethylsulfonylpropyl, and the like.
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1-nmet hyl ethyl (iso-propyl), n-butyl, n-pentyl,
1,1-dinmethylethyl (t-butyl), and the |ike. Unless

W@ e@uesk3cot herwi se specifically in the specifiPet/Us1003/039079
it is understood that for t%adi cal s, as defined beI ow,

that contain a substituted alk group that th
sutdkaxyLtefers te amadied @f therfoamya RbWheréfRat'ﬁ an @Mynadlcal as defined

abovgr QHP meﬂ%)&'}’éﬁg% Qhﬁrgﬁoxyr elnfdtRylbRoRy @I Fopbly) QF-butoxy n-pentoxy,

hed di'val rocarbon chain consi sting

1,1- @'@P@Vlﬁtf@%y&td?%@ﬁ/)aﬁm’th?ﬂk%gen cont ai ni ng no
Un%ﬁd&&@érb&ﬁ&l %%ﬁ@ &k Péliléeﬂ @’P&n‘hﬂb f@ @')@)RC #hBRIR, is an alkyl radical

at ons, I ene, ene l'ene,

as dﬁmdtapp%@ g. amtrt%carbwl e'th@wnlrb,wb mgmpoxy@@paylt ancythe like.
r adh) cé?ﬁoﬁ;ﬁ'ﬁﬁl OfFats ?o a Féo@m Bﬁh%&%l% LE(PDRMRYte each R, is

radi ca I ned above, ) )

lndereemqunﬂsa@rb@lhyllradlﬁalmsWn%awﬁyég amﬁih@manbpmémethyl (1,1-

dime r@héfﬁﬁ%ﬁmﬂw&@ OB hehBhalRnidiRdl &Rl nBlidhe

as"wmmaow@m@oca;b@yl rafess (o arddice| of the formu a -C(0)- N(H) C(O)OR,

t
nerB b S SROUBIRS Sverped B, £ aNeR ftenyahibcalion.
ethoxssamny\lﬁmr@cardponsl arprenoxysarbenyiaszinocasberyt, iand dhe Bsove,

h [ I the .
%&ékox?%f(w&kg‘c? Bbr?ﬁ?lar%zéﬂg e e é?ésl%t?g{eafgt s cafb)oﬂf3 tohRa OR,
wheracaamﬁa is. lrtdeﬁ(r@)eaﬂm e»sﬁrredle@l@ﬁ definedsabeys, e.g.,

e R e G

2- "ékoxyearbomyigikydt r@tﬁjs to anaﬂlqah ef ﬂhe w@mw@&mm& Msre each R, is

inde@%eb%%ﬂ??ﬁ?g \ﬂ?éd}gnéh 558% tﬁo%y@%r%oﬁ H‘ieg@#, of

2-(ett|@fyica@@nyléaimdez-(metgoxyoamonmwométatmttze like.pr opoxy,
1 BRI o Rt Tl SRCAOR, whero cacn i

independratiyyarealiyb radical as defined above, eatliraethoxytanbhaylimethouy, 2-
- ' def i ned
oG SHReHE 2[Rl dhiondBihithe ifocs 4e! 1 ne

n- Alkpyssroamtalkylcarbamd’ refess ta & eadical of the formula -C(O)-R,-C(O)OR,

" : ! f ep. . i f h
whergdat R SERAGRARRY an A B0 a8 Rrhafkbde B LN0
methaiksarberytinethylcarbondf 2-(abioxybarbenylfethylgarbonyl,

2RV IR EEb R iR e

2- (Atiadycarpoaylalsylgininecaponylalkyl” teffiers to & eadical of the formula

L ORI i B OER lgc sove.

e.g. rraeiho)adcawmyieferthydadz @tlxgcarbonyl)ethylaminocarbonylmethyl,

2-(2 gﬁ%oxy %&1&95 oﬁ?qﬁ@gﬁ;o;% @)‘é@%?propyl, and the like.

n- PAiepaesrbanyalkyithiosliyt cafebotoyd radatiofithe fdrimki@a -R,-S-R,-C(O)OR,

wnei TR EORYEIH B R i G S i ™ o e

methaxgenborddmethyltdomethlyly P-(ethdxycalbongl)ethyliniedethylpve, e. g.,

2-(2-§En%%f%ﬁ@%%f@!}%("ém%li%’%%W!@'E‘Sny| . and the like. 15

" Al'Aiosy carb biyigikadykarbbnyilaityE'rrefetsotoan nadidalad theoforrhilie
-Ra é@@'@}%&@a \&goe_\r)'g gyf@ﬁ glsj@ 85@ tlg an apkyfsr%a%glea%tde%ngd’] above, e.g.,

f':-methmydfmm&nélbm_wl; BEéthWy,caranjl)ethyqarmdymwgthyl,ethyl,, S

o bR HORH AR bropS nd G k<=
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" Al koxycar bonyl al koxy" refers to a radical of the
formula -O-Ra C(O ORa where each Ra is independently
w@mpooatokashe r adi cal as defined above, e.g., PCT/US2003/039079
mat hoxycar bonyl met hoxy, 2 20 (et hoxycar bonyl ) et hoxy,
(rret hoxycar bon%/( &ipro poxy, and t
R

AlREypcarepyigky vlmlmonylﬁlésvle rejertséo a radieal ehihe dermula
‘R.- é(bﬁ r\f(ﬁf [RJL@(IO)Q(’{O)NT\B%%@\ /s md\@b%h@erﬂ?%‘ﬁ dé fa%hcal as defi ned above,

pendent I‘aal cal ‘as i ned "above, e.g.

e.g., ﬁ@?ﬁ@ﬁﬂémwﬁ”ﬁ%fm )dmwrbonylmethyl

2-((efl hin6BSHHéthyl, and the like.
(2A§ t ox prol y cgar gny and tlhe like. 25
A(@R?d& Mhﬁl‘ il’éﬁicﬁlocar bonyl al kyl " refers to a

r a‘ﬂrﬁl%alﬂfl' refefs (0 ?dlc@l of’tﬁ@@ﬁ@ﬂé NQ HHR, gf(%ﬂ?ﬁleﬁ@? Pminomethyl,

I's independently an al kyl Tadi'c as defined
2-arrmmmyl apd ghe likaet hoxycar bonyl et hyl

ﬁhh&’é\‘ P‘Pé%{)s)tstt Nil‘?%ﬂnéél”y' met hyl,
(et car opy! “am nocar bonyl ) p and
t hd\mlnq@rb au@xx/"d' ?«lefm rafiegi| of fedarmyia “01£ DXNHB

amm%éé*h&@amlé’t@o%wn Eﬁfrigﬂ‘lra]r?f) ﬁetf@xfkyqaﬁgra@g% Ias W[&B’\éﬂ the like.

abmnO@r@onylal trﬁQSSyt@@rfB@ﬁ%‘ |0ﬁ’éeﬁ9nmulﬁ G YNH, e.g.,

aml@%rgBiwné?tﬁgxggébegérp%{aﬂ ::F)carboqyl)prop&l and the ||l§e

" ATAtEk efersiio a;nhsnwcmyneambﬂrmlaa!k rﬂess éfaéfp% Oth@rvase specnf cally in the

specggzgh&r?lt éjﬂ‘erﬁihgrgf X FAd &eﬂ %‘WQ h C?ﬁ%{?«% M%n?tbo@gnde aryl

dependently kyI
radicalsepptiondly- substututeﬁéwmg;pf aMaBe ﬁyba’«mqﬁ\tg(ylected from the group consisting

ofa@l (lgaﬁ{%bb%%PegéﬁL%ﬁhﬂa;’%%%%l OW" t high.c C(OJOR’, -R™-G(O) BléR7

OXYC

propoxyca P

-R*-C{R, MBBA/—B%N%GCW UBQMB/)GQ@%?% -ng%(R )- S(O)z-R
R-CRNPYOIOR WS et R I AATAOGRILAY bR, or haloalkyl, each R®
is a Iggno) orMe( FRERighRar b)(aopmaamyiemeecm lanReack R’ indeystsearmaalkyl, aralkyl or
halo?lg%l‘gnlﬁélfmé@g | as defined above, e.g.,

oxycar bonyl met hyl ) (et hyl ) ami nocar bonyl et hyl ,

2- (Arelkiddreferatda ngdicah ot tl19 forinutist FRRy wiinere & der drpalisyl yadiea) s defined

n | " A f t @
e L R
optiaxatly sué)sgutedmyiqmelmmwd; $ut$tltmﬁma salectedifrom the gndupogansigting of halo,

Nd i hgrel hke . o8 Apd fes thﬁN
cyan;%aglltrjga%a-d)lim 8@26 ony IaI Q@QNN{ %rg g‘b a%ra q)é HRTN (RNCOR,
and ttheNMDCr}(ﬂ])@Rg rme@(e@):m is re;ydg)genlelkyl aryl, aralkyl, or haloalkyl, each R®

is a %(%Caﬁ%tga %ﬁ%ﬁgd a&ylgﬁg%@gﬁ aefn%?é%l'\)@t@ﬁ%}fogen alkyl, aralkyl or

t’he
haloalkpi asadedined hgnem KThe' Ry eidmabmiy be optiahabiy ulstitutéd: one or more

subéﬂ.{: Rf%cl)%é;i?lﬁg l'\tg?gpho?ﬂpg:oga fﬂﬁ now E\%nﬁy}w?ﬂamgll Fyanohaltro tetrazolyl,

1040) RS, yR*- CGINRY, (- @(@R’nﬁ M(rR naﬁtmﬂ JCO)R,

-R%- Ngﬂgﬁ@i)g lgﬁﬁ\?(ﬁf?t §t{(§? ﬁ?t &eiﬁm(ﬁa prﬁg g?/hlaﬁézﬂ Qaéms’ is hydrogen,
alky( syt faralkylj or Hadoadityk \dath R®$s arbamd ort a)shralgﬂxtlnd@rarrcyubd alkylene chain, and
each R’ is hydrogen, alkyl, aralky! or haloalky! as defined herein.

"Aryloxy" refers to a radical of the formula -OR, where R;, is an optionally substituted aryl
radical as defined above, e.g., phenoxy.
"Arylearbony!”-refers-to-a-radical of.the formula.-C(O)-R,.where_Ry.is.an.optionally. ___
substituted aryl radical as defined above, e.g., phenylcarbonyl, (4-acetylaminophenyl)carbonyl,
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15 radicals optionally substituted by one or nore
substituents selected fromthe group consisting of
wa@bdoglos23h@l o, hal oal kyl, cyano, nitro, PCT/US2003/039079
tetrazolyl,.-R8-OR7, -R8-G%O) OR7, -R38-C(O NR7) 2,
R8 C(OR7, -R8-N(R7)2, -R8-N(R)C(O R?,
ﬁ%@&gﬁ&*g? and B% IN@ Rebr R, Q}eﬁelﬁﬂ arylcarbonoi y| radicals are those

ereln each rogen
rad'%ﬁ'wherewrtw afoalpksjvptloaﬁ"wbéamtaﬂ by kyre cwasnore§uastt§@¢ms

mde@éné"erﬁlﬁ%@le@féﬁ fﬂfm F{eag?swgor%'@flﬁb B Scdty h?fnﬁ“ok@?}g ?%h’n ifdearbonyl,

ar al yI or

alkodgqqrg@‘uo%@lo@kﬁxy "goxy 4ac a'ﬂéfers to a radl cal of the
f OPNMo&ycaWI"‘P%FSQo Baraﬁléal%'f‘tfﬁl fgﬁ‘rllulé Qﬂ @ﬁe%ﬁb |§‘§|‘rioptlonally

bove, substituted Rb, an ary ralc

sub%{@g%ary bragical agedesi 9¢d abrqve RE-» pa@nqmwhwl be opti onal | y
su bﬁ@l&%l%a%’or@ﬂ Pefbfs tH‘érrsdlééi %?fh'etfb‘rﬁ’ﬂﬁé é(%@ﬁtl%%ﬁéé;ﬁ‘ is an alkyl

t he group ‘consi Sting yano,

radlcqh@s(g(e@jnqg-@bovep@]b@t@eg(mﬂbgan omt@ngj{y@:hwtute;hamu(ad}gag jas defined
aboyee: d«p%wy@eﬁ?wcaaﬁg (RN b ngthe e " each

i's hydrogen

eac'f’\r afoXy' refess E&bﬁhﬁﬁ i gf tbe ﬁ@fﬂ‘gﬂﬁ Q)%l \fdleiﬁaawarabklwnemesubsﬁtuted
arall%)1 ?‘écfhal %Qeﬁ%ghab%ge ' éﬁeﬁgﬁzﬁfﬂﬁ‘z{% 3-61%@9& | éWc] thgrllke

hal oal ef i ned rei

opM@H@Wq}ksé ustars tua eadicahef be feronuia R‘atfb&t wh%rerﬂass an alkyl radical as
defuﬁa%‘ é*dbﬂ/@ @n& errg &h Sp'é?Hn‘%HSpSLS“t%'ﬂ{%'te?tJt ér?ﬂyl%dn@ﬂ?%&s?ﬁ@é 8bove, e.g.,

hal oal ) yano, nitro,

benzy@q@@ymﬂbenmq»ywmkylomr@m)amzi the iige.N( R7) 2,
Sg ﬁ(k%gé;(ét(gé@z rﬁ%ps fo%ra@{c%{%&%% %?'8) 8&9)OR where R is an optionally

subsélggqap p{plhygraqu:g} aﬁg@flnedabnw e.Qyr lgenzylamanlgqr\yl @nd the like.
hakQaliW car tgclﬁﬁ/lél)gﬁ' ééérsato@%glcgf ofqhéwrﬁl'u@h ‘t{goﬁéﬁ”%ﬂ&% R.,isan

al kyl ene’ ¢ ach I's hydroge
alky'a’adlpﬁl;as dﬁﬂnn@abgwe@nd Iasls@@fqmemauueubsstnuted Arqllkybkz;dical as defined

abO\feefel‘?]:)f]baetn Fﬂo?\ ut Hy l@@e‘nﬂfl&g Capﬂé@étmeﬁ ﬁn %@@Q

yloxy @rborwﬁer@axlyan@me likeA | carbon 1 refers t 0- a- radl cal -

of w I3 I
subAst | tﬁ%gwn?'yﬁ rad?@ e}‘l@r@t@g'??l ne g%réﬂu?dq?i N(H) “C(O)OR, where
R. isaneaiiyl catiasbas defined abow gndiid ia @p lmehgna)lyc atuthsatwéd arWZyI radical as

defi r?e%%o@%%% %gf)w&g)ﬁglgﬁ%% bFnzry oxyearh orlgéfmlno)ethyl, 2-

(bengylexy@awbedylamywbmmmayru tm@tldqecal s are those radicals
m%&b&%?&e&gﬂ{ t%go}]cﬁH?ﬁ&a?”a' |y substituted by by
S S .

one ofr re su I'ndependent |y sel ect ed
f r SParboyatiyt igfersda giradical gf thie faroelayRarG(@IOHCwhdre)R,is an alkyl radical

as d@l"'ﬂgﬁ Oﬂ%g(/%%n%l qu? %ﬁ%}%r bo%ethgf ers b? %&09@%&0@% "5‘?

t heCal’bomekaXy 'oefeysORE mdeale)fma fosnda -O{R.iG(PAOHywhere R, is an alkyl

B A o K. A e Bl PR BRSN, 21 ®rympono. and e e

r a&wabxy@ﬂ(ylcaéomﬁ refira to £(adjcaRbifhe Wlmmula -REO)-R,-E(OIH wWhere R, is

T P AT M

3- caamymppsécaybqnyplaedﬁwlmet hyl car bonyl ,

(25BN SERSPM A S B AR g i

alkylgpdica maldefined dimive t a1y .e darbaxyatdtiyliamiacli Zedrbas/ethgfainies 3-

B G, a0y 3-phenyl propoxy - and the-Like.
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"Aral koxyal kyl" refers to a radical of the fornula -Ra

CRe where Re is an al kyl radical as defined above and
WORe004®52866 opt i onal | y substituted aral kyl radi cedT/ES2003/039079

defi ned above, e.g., benzydoxynethyl,

2- (benzyl oxy) et hyl, 2-(benzyl oxy)propyl, and the I|ike.

15'Carboxyaliswgroantarhgnylalkytfrefess to@ radicaldif ¢ foufula he

Rad;gg%gjp{i ﬁ%g@ﬁﬂ% %rragla Iﬁg 15: ﬁde?@a&’f?ﬁlk %ﬂ %‘I%Vradlcal asgdeﬁned above,
eg., b@hgwnmtlwb@mingtpeybqnyﬁmihyl,h%(darbogymethylammocarbonyl)ethyl 2-(2-

N - ky s j :
croq S KNGO L2 EBRE-Fub nPob bl oo e

d eCarksuyaikyithioaliyl) refersite asadiesh of ba formplasRa<$3-Ri-G(Q)PH were each R, is
B o ) GRlor AR en S oot
(1-cagboxyethylHinibmiethyl, z (Q‘eceylbcwwyb))ﬂ)ihlbmﬂwl )apdcﬂm/like and the

lo:c Jﬁ{éﬁbox?é nfg?IWIC %Z%% Egé gﬂ&%&%’ thﬁ1 rmﬁ%f %) hOCﬁO)gﬁ-Ewﬁé\Je each R, is
indepeadentiilanzdkytesdicabas dafined above, &g., |Zs(ca1bommetm06ﬂwl
RS B S bRl BRoy 1604 fehabove. © o

2-"Caeroxyalivoxy carbomyistkydl refecs totewpabicaldf the formula -R,-C(0)-O-R,- C(O)OH
wnerk RO, EERERTIN BRI BAEA e el - 2°
carboxgaethoxycarbonylmatiefl, - Eatboxymethokycaibonyl)ethyt 2H@-nul a - Ra
Carb&%ove )caw&{yseijagﬁy S‘noatﬂ g yl radical as defined

bXy her 2- car boxyet hyl ,
2- Ca{clbaﬂsylb refmsl to araﬂattldn 8- {oi 10emerrfbé)adkmmyndyklm:>qr bicyelficenadical which is

saturé%dg?r&aa?/h‘ré §° lgglff s%?el;f § eslie] 021 %r@ @@rc%@a%s V@E gyc%eprﬁgyl
cyclobatybcxglotmﬁﬁox»cloh@xyjadémkwahd)me like- (tmléamoyrmrw;se)sjatedimbcmcally in
the sbgcgﬂclaggﬁ tpe ’ﬁ%m f@g&%@aﬂ g%%?bgggtﬁ%j Ey_?%am Fad?cﬁik \{vlglch are
optioaallysdubgtitutedcinear nacre dabstienhtsassieaied fron. the group consisting of alkyl,
halo ﬁwaﬁo}ﬁ@?%ﬁ&‘ow&aggﬁw REDROXKIRLBIORATRABIOINR)., -R-COIR,
eé)a bBAN(RIZ(Q)R neR*’-m(a’m(Q)cbsg aRP-NER)B(OPERT, HR®- cm(RZn)uaC(O)OR7

wheralgf }%Q?%WQ%@ éfkyl ?@II k?i?(lsﬂbqrﬂ-ﬂﬂlf%yL %%'cﬁﬁk’ i3 bond or a straight or

branéhedaatitytengathiain, ant each R® s Hydkog&n xafiyl pafalki) Gt ORibalkyRasdefined herein.

R BBAIRRRE fiers S oriamiey e oupdp QMR Wi By @ cvloaty

radicaf ag dufintd natmva eg:{acﬁ(o@htyld(al‘lbonﬁacﬁl@rﬁbylmmmjl emdhhMe ForR', a

prefeérea cygl gﬁl} ;‘}ﬁ@%’ ﬁ%‘] %%'%%85@@ g\ﬁl’r\% Wﬁle&c group As optldnally substituted

bythéMghmmyrret hyl am nocar bonyl ) et hyl , 2-(2-

o CHBERDRAAIRATEREE S EAABE) G105 formuRr QM) PO ywherein R,

is an"dllof txalicahddditedaboad kybstituted by an hpdraxy edicabandd catbexy radical, as
definfgﬁ rhglrquy? @ﬁi@?ﬁ&%ﬁg}“ﬁ@%@ g\gg%%yé hygrdo%zg r}gleq]tcla%oxy-&

hydrexapbosa-pebhy tietikenet hyl ,  (1- car boxyet hyI ) t hi onet hyl ,

- AR AR AT reffR i el St formute

R, cli(m)m{Rg) RRB(@ORhwhEeivbadheR ds e@@bemmﬂy anialkgEradiceesy defined

an_a radi c I as defin
abov3. aithiiereltiBe g RR AN i€ Sis ?@P@ME;?’eﬁwmﬁyﬁ* -C(O)OH
group; é.4- (ﬁrWEWOW)aﬁfrmwbenﬂﬁ@tﬁyh@ ke
carboxyethyl)(methyl)aminocarbonyl)ethyl, and the like.
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" Car boxyal koxycar bonyl al kyl" refers to a radical of
the formula -R C(O-0ORa C(OOH where each Ra is
wo pabepsaseent | y an al kyl radi cal as defi ned aborer/us2093/039079
car boxymet hoxycar bonyl net iyl ;
car boxymet hoxycar bonyl ) et hyl, 2-((2-
éb’t@lefﬁ%%ﬁ%@arﬁﬁﬂya?'mlopyl and the like. 15

" CORIMNL' rfeE 8 8 chicdt oPir2 {"@"vﬁa AR RIRIRA B, s

_ ICc or |CC|cradca satura
indepgnde wl&drﬁ@dl@al &8, dlnyeﬂmflaralapb@ﬁthahamwmai@éﬁhﬂamm and the
like. € 9., cyclopropyl, cyclobutyl, cyclobutyl,

cycl ohex |, decali n¥l and the |ike. Unless otherwise

st ﬂ%@l@p@@mfb@wn rpiarg to @ Fadicgpelcthe fermiiant (O)-MRs)dRawhere each R,
is inde mﬁ&ﬁi&ﬂ# lo¥ lalkyl :%dll%f’"éig t&mbmsiamﬁmn%%um%%w

0 t| ona 'substituted one or
methygriByl)amieerasbaryl. @od dee ikeom t he group consi sting of

als @é&yl%né@kg ré)?%gebwascaég@%?% sfF@ F&égh):?‘@bvé each R, is

lndepelndenmtymakyl rRiicalierplied) atpyve - 68 MrrEthyRonorRethyl,
2-( dletﬁiﬁﬁmﬁﬁtgﬁ(Q-Q%etﬁglxethﬁﬁn%cwﬁﬁ@\z]anar al@g} O\r/\/ner ei n

halDistkygrinoalsexy” Refefssto rediadl of theafosulai- @HRa N¢Ra)-R, where each R, is

mdedﬁnéé‘l‘fth ar a*ﬁ%ﬁéoldﬁ aﬁla? ﬁ%qﬁqw géf’ | ne ebrﬁglﬁfr%g%}y

2- (d'etmﬂemmbetWWaBﬁmwwethammngom@xv aafiddhe likg. t he

" COdltealbolhdind 18l Ba tatuch 6YPL GO NETOFRIEB)R, where

eachdud$ indepgndestly aoaiky, rasmdl asmeflhe& ebowéoe QRldl(aaetyl)ammo
d'(eﬂ%‘%ff&{n:i{sgfn%%r% H@ﬁkgar bonyl radical is that radical

€ RC group is optionally substituted by a
phtaid” refexsup broniaCahlonx yodotoy luarey ) al kyl " refers to a

' f f
;ﬁ‘ﬁa )Ihyp e %p&o a MI ﬁ%%g% éaog\;cl}éaﬁ%fbw %%&b@@tut&dsoy one or
morethale mdicalsads defineshaboxe cagh titlporomtiting dlﬂtmoraethdletrldw@domethyl

2,2 ﬂﬂﬁ@dr@eth@ g'ﬂHO%) QE g/qo%eﬁ%g %moog—ﬁboropropyl
1- brdnmjneihwﬂebmmbemw a@ddhelrle li ke.

ORI A RbEKY) Pé?ér%a%?é’&i{% ﬁak @E"E'J?fcﬁi[ RS @)R, where

R. isenchkyReadical andefredddbové gndR; isladidloaliew ragidal as deffirfedrabdve, e.g.,

2-(triﬁ@@&@gth@?ﬂsﬁ@@ﬂ%&[ﬁg&&%@t%@g@ﬁﬁ%&E?rﬁ}é‘é_%gi}mb)tp%p% ¥ the like.

( Ckiabuntiycady hrefgré éo hyadicationthedotusty FORWiydre Reis(arthalealkyl Mdical as

ceting 2oy £\ BB it B BEL B ST Bl .2 2 Hioroethony

1-fludroyethyl-2flebemethaxy, 3-homdc2ifluomgrapalky, 1-Dioeddmdtayi2darbdmoethoxy, and
the"kgfers to a radical of the fornmula -N(Ra)-Ra where
'ch Ra is independently an al kyl radical, e.g.
di H‘taiwl{emlonw refBre tdy radicah of thmmyjlaat(hﬁd \alnera &Rg lsaalwl halbelkenyl

radlclaL%s ?%‘V‘ﬁﬂ lag%\ll%)c@ﬁ??é?é On%ﬁlér gﬁgﬁrotﬁgueﬁyl a};i '35t om%-z-ﬂuoroprop-
1-enylnxten®diBMc;etmny&ixkyéndtad ikl , e.g. ]
ocar,

%{%?%%Wﬁ Egﬁ' b'%f%? Booﬁ yqaticalﬂlath E%"Tfl-ﬂék C&H)ORf where Ry is an

haloalkyl radical as defined above, e.g., trifluoromethoxycarbonyl, difluoromethoxycarbonyl,
trichloromethoxycarbonyl, 2,2,2-trifluoroethoxycarbonyl, 1-fluoromethyl-2-fluoroethoxycarbonyl,

-~ -35——3-bromo-2-fluoropropoxycarbonyl; 1-bromomethyl-2-bromoethoxycarbonyl,.and the like... ... _

"Hydroxy" refers to the -OH radical.
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"Di al kyl am noal kyl" refers to a radical of the fornula
-Ra-N(Ra) - Ra where each R is independently an al kyl
w0 awisosd3e@s defi ned above, e. g. , di met hyl am noP&T/ky1003/039079
10 2- (di et hyl am no) et hyl ,
(et hx;@ihet hyl ) am noz(propyl and the |ike.
D| "Hydrgxy@akyh sefekotoye alkdragieal @ dafinesialoye that is substituted by a hydroxy

radiér 1y ﬁ dr&ﬁ‘?’etgﬁcl Pé‘%ycﬁ%%(wﬂ@{j, a%«gkya?od&/FB Hyﬂp&%fbgﬁnklhy/droxybutyl

an al kyl radic
3- hy@rwbﬁyh amd Wertkehoxy,  2- (di et hyl ami no) et hoxy,

H@%M&Iﬁ“ olre]l)s"’l?"a@amé 9%)(13‘51-m@ﬁ‘|9ertela%ng rgﬁlcal Which consists of

car amno” refers to a ra
carbp@ %anq\ﬂ'@p@;mp@jw@bqua@mmeelecteqBor@atbe. grupi gonsisting of nitrogen,

oXy de’ﬁda?ﬂes@ﬁﬁrn ;#r# ﬁ@ﬁ)ﬁsg }SI‘ thaﬁﬁélé?ﬂ'i%n QH? ﬂgfze?&gglyla@g %?I‘thV Be a

(acety ? y(carbony
monppyalc, bigyglipor frigyalie sing sysiemnwhick mayringludedigsedor bridgedaing systems;

f | |
and t @déﬁ% g?rblﬁg OEE g{r%ttcaﬁseigu tﬁé( hong&g&‘@ radu@él rﬂ%{ b&'EStionally oxidized:;
the mtg@gqaaatgm raay I@@ppmﬂ)agw@rngdgand the |hetelmyoiybllatlyclal may be aromatic
or pﬁ‘tlél‘mrfﬁ Iﬂ}f'hted% {Thlﬁmegérg{ﬁh/h%lg&aw%gy Be aftached fo ﬁh? main structure at

2-trrfluoroe
any Betgragtam or ¢arbon atmowgzlch rqsultbnmﬂnematph ofa btahfmemmmund Examples

of s&ﬁ%e&é?@cg}ciykfa cﬁ(\;sﬁbgfri}%%ﬂg? H%%{Jﬂﬁg%{bo?gﬁfﬁwécﬁéﬁlg/%ggﬁzmdazolyl

benAhfamMybenzamaoM bepzemfanyk deatapysrend, Rénzofuranyl, benzofuranonyl,

bengﬁ 7 i’f tboérzgﬁé%wo)(@ u?%onlﬁ}{aam X n2> yrlffﬂlcg(olanyl, furanyl, furanonyi,

isotrtazoly imidazolynismitiasojieyl ifidazblidinyhasqiiepylidiny airtiotyhésdindotyl, indolinyl,
o B8 0300, Rt ety o,

oxadigroih octahydroirtdoly, lagtahydreisemdplyl, @+dxopipeeaieyh @oxopiperidinyl,

2-ox%§*rmg@glgegﬁ§%jr}yf o%ago Iréiak&% n?/iE Q%%d piperidinyl, piperazinyl,

oro

4-piridomyirph@naiziogr pienotidaginyl, bhbnmltlazmgl; bhithaRzioylp ptesitimgh purinyl,
ooy nl Beeaeh BRSO Bl 5Bl Sy S gh
quinazoliddf quinekatibyyveyinaisykl ghinndidingh mogquinelinyl, thiazolyl, thiazolidinyl,
viacBf 9, EERERY. b TR ARG ARB .t
thiametahalinlyk thigroamboliny Sulfoaxfder and thiamarplibliogl sutfbnd. h&nless stated
b LR B, 8 B L b S B

hetethdytivioadinas ke xgiaedatove, whidhr are ptioraie sbiostijuted bnayt more

sub%tuﬁnﬁsoéreéé q%ﬁﬁ%ﬁgﬁ?g{%ﬁ rgfk‘)ﬁ% oélag%/h)pplo haloalg%l cyano, nitro, tetrazolyl,
-R*-0B! bRam()@);om R1-G(DBX)., yBACKOIR]| sRE-N(R'),, -RE-N(R")C(O)R’,

-SSR e SRS N O o R bl s mergen,

alkylParyl, H@l@@&r@@%ﬁ@l eaél:tﬁZR“z Hyaibmoydrl sttaight ©f bramched élkylene chain, and

eacrgh %\ygésg' g'raap@f C%{P yl or a,oaﬁv é&?at?l S substituted by

2 Hyeiemmy}wt refdrs ta hytémnyy!prremy:hl as?ddnyidd QWWbm the heterocyclyl
dro droxybutyl and the like.

radlcal_@t leaFOé?%t s to a st abl e 3- to 15-nenbered
ri ﬁ@te@dyﬂyﬂhlkyﬁraférsdoasa&t@l opthe formula -R,-R, where R, is an alky! radical

as defined above and Ry, is an heterocyclyl radical as defined above, e.g., imidazol-3-yimethyl,

—triazol-3-yimethyl;-2-tetrazolylethyl;-and the-like--For R -preferred-heterocyclylalkylradicals are -



5 carbon atons and fromone to five heteroatons
sel ected fromthe group consisting of nitrogen,
wozygemnsand sul fur. For purposes of this invenP€DOS20051839079
het erocyclyl radical may bd3a nonocyclic, bicyclic or
tricyclic ring system which may include fused or
bridged ring systens; and the nitrogen, carbon or
sul fur atons in the heterocyclyl radical may be
optionally oxidized; the nitrogen atom nay be
optionally quaternized; and the heterocyclyl radica
may be aromatic 10 or partially or fully saturated.
The heterocyclyl radical nmay be attached to the main
structure at any heteroatom or carbon atom which
results in the creation of a stable conpound. Exanpl es

i m oo MISSIRG,LPEN Tk GEBUBLIE ATION
benzt hi azol yl, benzoxazol yl, benzopyranyl,
benzopyranonyl, benzofuranyl, benzofuranonyl,

benzot hi enyl, carbazolyl, cinnolinyl,
decahydr oi soqui nol yl, di oxol anyl, furanyl, furanonyl,

15 i sothiazolyl, imdazolyl, imdazolinyl,

i m dazolidinyl, isothiazolidinyl, indolyl, isoindolyl,
i ndolinyl, isoindolinyl, indanyl, indolizinyl,

i soxazol yl, isoxazolidinyl, norpholinyl,

napht hyri di nyl, oxadi azol yl, octahydroi ndol yl,

oct ahydr oi soi ndol yl , 2-oxopi perazi nyl ,

2- oxopi peridinyl, 2-oxopyrrolidinyl, 2-oxoazepinyl,
oxazol yl, oxazolidinyl, oxiranyl, piperidinyl,

pi perazinyl, 4-piperidonyl, phenazinyl,
phenot hi azi nyl, phenoxazi nyl, phthal azi nyl,
pteridinyl, purinyl, 20 pyrrolyl, pyrrolidinyl,
pyrazol yl, pyrazolidinyl, pyridinyl, pyrazinyl,

pyri mdinyl, pyridazinyl, quinazolinyl, quinoxalinyl,
qui nol i nyl, qui nuclidinyl, isoquinolinyl, thiazolyl,
thiazolidinyl, thiadiazolyl, triazolyl, tetrazolyl,
tetrahydrofuryl, triazinyl, tetrahydropyranyl,
thienyl, thianorpholinyl, thianorpholinyl sulfoxide,

and thi anorpholinyl sulfone. Unless stated otherw se
specifically in the specification, the term
"heterocyclyl"” is neant to include 25 heterocyclyl
radi cal s as defined above which are optionally
substituted one or nore substituents selected from
the group consisting of al kyl, halo, haloal kyl, cyano,
nitro, tetrazolyl, -R8-OR7, -R8-C(O OR7,
-R8-C(ON(R7)2i -R8-C(OR7, -R8-N(R7)2,
-R8-N(R7) C(O R7, -R8-N(R7)C(O OR9,

-R8-N(R7)-S(O 2-R7, -R8-CIN(R7)2]-C(O OR7, wherein
each R7 is hydrogen, alkyl, aryl, aralkyl, or

hal oal kyl, each R8 is a bond or a straight or branched
al kyl ene chain, and 30 each R9 is hydrogen, alkyl,
aral kyl or hal oal kyl as defined herein. "Heteroaryl"
refers to a heterocyclyl radical as defined above
wherein the heterocyclyl radical is partially or
fully aromatic. "Heterocyclylalkyl" refers to a
radical of the fornmula -Ra Rh where Ra is an al kyl
radi cal as defined above and Rh is an heterocyclyl
radi cal as defined above, e.g., imdazol-3-ylnmethyl,
35----- triazol - 3-yl net hyl
2-tetr-azolylethyl,-and-the-like:---For R2,=preferred
het er ocycl yl al kyl radi cals are WD 2004/ 052366

PCT/ US2003/ 039079 -13 M SSI NG UPON TI ME OF

PUBLI CATI ON WD 2004/ 052366 PCT/ US2003/ 039079
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-14 which are available in nost public and university
libraries, as well as through on-line databases (the
w@\emriosae Chemi cal Society, Washi ngton, D.C. negr/b82003/039079
contacted for nore detail s)j4- Chemicals that are known
_but not commercially available in catal ogs may be
whichrasp ayalablpyn mastrublic anbwiivasitydiprariee dssvéilasderoughbrdiee databases
: i r i, cal .
(e PR¥SAL ohRca SRR,y Sl iE 0-€ B8 b BOHRRRLFEnre detais).
Cherynelsi thatsare kmevatlbutarot coremarsially avallabladh caislegsmeyp b prapared by custom
hat ; V, j [ nditions
che e o B TR e D IRt Qi s ftreat . those
listeq pleoviehpienide ghstomaysthesineenvisesn " prodrug” refers to a

et LG : e i n | . .
erRBkiE i facl 3 UM el U AL Ly oo
conditiege or hesalyalysisiorm bivlegieallydictive compoine of the imveetioh. Thus, the term
" r ' Vi . an .actjve .
o918k el S SR O BB B3t ammaceutcaty
acceptgbled |A/prodrugrmadyobenipdctiva whenadministeret do & kebjectirendéed thereof, but is

. f ' ' by_hydr.ol ySi
con SRRSO SIS B
transfermed imyes tadfield Hleugsrénttcpmpoursdsefdhe inngraion ot exampe, by hydrolysis in

I ' ' [ I sm.fsee -
bloo%ﬁt}lﬁ%@?a{uﬁ @%&gé?aﬁeﬁ%@?%%&ﬂba@eg %g%@.j@ﬂ&)b §§SUe7qog3pat|blllty or
delayed.-releagecinsovammalizmergenidantpee, Boundgaid 34.uBesigmoffrodrugs (1985), pp.

_ i .S j.ded in Hguchi, T., et al.,
9, ?L?%(Eg?%léésr %@E%}éd\?gﬁ' Delivery Systens," A C. S
SyfgissussinnSypredsyugse iprovided imHiguchi, Bi etraty ¥Rreidakgs as Novel Delivery

b i ' .. Edward B. Rache, . .
Sy RS, oy S8, 3. KBS SRR O i, .
Edward & Roche) @merisan PhafmacebiicahAssoeiatiorc andPergtmdn iPredsy i 987, both of

. : . [ m "prodrug” is al so nmeant
whicl e EFESIEE 10RA Bl rerBo hEBMel car r rer s whi on
r eTheateem "@odiugtisatdo meant torinoludel ayf cavalenilyberdet @arrieRs which release

e QB0 Uihe 62 i o e BRI marmatin
subjast Prodpugs efialoympouhid ofitnginkentiohintyle [@eparps by ralyihg fuctional
oo TN eper YO B o A5 re
cleaved ngithet iatrowtimeonariipulationar irt vivd, kethp damemt corapamdid tHf intdition.

' 2nt j.on......Prodrugs i nclude. conpounds of the .
Prodh B¢ RSB Rormel o1l or SRS Rirong et eprseppo oroup s
bonded t@anygradethat, evhen yhegprodiugtdh ée, compand bﬁthQ ﬁrﬂgh!titﬂ\ i®dministered to

mnjsteped to

; d,of the.invention is ad a
a ma iR SR Pt 1 AR BRrod freeminger s siaplo arou.
respeatiealy.alixamples off predrugeinciapé, doug Uit limﬁ@ﬁﬂ@?ﬁ&été/t_@,' formate and benzoate

. f _praodru i.nclude, but are not limted to, )
dervEHBTRY S0t R ARk g siies T e o RePoss Gifhe: et and te ke,
an$tabie campaundt amh'stably stryeturéare reapdDiocdicds g@f)mfpbgrd that is
" and "stable

i t and.the l.ike. "Stable compou, 1 .
st it 0o bl oo eSS SR e Seomgion Buure, an
formBationuiftbianieffidakipus thevspleutioagant.vi ve isolation to a
[ a reaction mxture, and

us, | degree.of purity from . )
F oA P iea s ek R e deserbed et S Sroumstances
may 6i0pay otalccurpand it iheriebdriptiommanged natantdrawirdid 851898kt oF

o B3 ¥l Bl SRR RGE et T 4B vy vt

aryl" meenethating-aeyl eatficad fay OF frizl Bt B sauid hdanst thd\ 8¢ RABRH includes . -

i fch it t. F I " opt [
both é%ﬁﬂet%bﬂr‘l\gdaggeﬁss arrw]é) aryl rag{calg)l(w%\r}iﬁg ?\’o sut()) titdtigg.a Y



10

15

20

25

30

. { o ya—

35-- -aryl"nmeans-that-the-aryl-radi cal =rnay or
may- - not be-substituted and thatthe
wa@le®ans36é on-i ncl udes both substituted aryl raPCTEE®03/039079
and aryl radicals having nossubstltutl on. WD
2004/ 052366 PCT/ US2003/ 039079 -15 "Pharmaceutically
ac cdrmapreutisallyaccepiahlie galt' imdides sethcacighandhese addion saits
s a"ﬁf%rmacé’ufﬁ@éll?%@éﬂtétﬂé‘ EEIM aﬁ&nﬁ@rpéélb kGeRH 910@6’ dhitd WRlch retain the

. salt”" refers to those salts which retain
biologjcg| eftgctivaness prdproperies of the frep basssy whiel a@r nqt ihiplqgically or otherwise

unde.ké#§t§l§ an‘fﬂbﬁ?&h é\’é%rﬂ@d vmh%é}gér%‘la&gs Qichoéshﬁ/mﬁcﬁl%nc acid, hgdrobromlc

und eSI r abl e, are forne organi ¢ aci
amdeﬁy!fw'c‘a%mdww%ewi mogpfmﬂp acidrapd theplikgnand ggaraip gcids such as acetic acid,

tnﬂu&’éhééﬁ%'a%tdaﬁﬂogronfé'efcfd' l@&fb@adpﬁy?&\ﬁ@%a Coxafid SEid Hihidib Scid, malonic

e, organi ¢ acl ds such as acetic aci
acid tﬁuw'nlgaf:@a@@ﬁﬂé agigl tartari agid. sitiicacidibenzqi¢ geid ginnagni¢ acid, mandelic

acid WétHéiﬁééuﬁ&héam&’)@il\ér\%s@f‘dnfb c5;55‘3(ofﬂ)lﬁeﬁ’é‘s'l.xl?onuf‘é’élc‘}"'“s'aﬁclzyjlé‘ﬁdu&i and the like.

succinic acid, funmaric aci , artaric acid
aciRharmaseuically acreptakle heseradgitigpisalt” rafersiolthese salfs which retain the

i : .
blologﬁélr@f&gﬁ\}éz'ggfg‘%ﬁ @62%{%%’6&'?9(?@@@ %&9@ éhg’lllcglcdrg not blﬂoglf:alﬂle(/ or otherwise
undesmf&e nhleesgtsalia preprepyed framl eeidﬁas of anfinprganie bage or an organic base to
the ffe%fa%fds Jfts UBRRR fgf?‘lll hﬁyﬂﬂlc%séﬁw@lhﬁe td}ﬂx?are%t h’rhf?éc?@' fﬁ@lsodium

fectiveness and properties o ree acl
potaggium,fighiunpi INmgnival, Ficiom, Bebeesin dronuzioe soppes) @angar@ge. aluminum

saltsSRb e et FRERR aserqarnﬂz@aﬁgejglle tthnﬂ#on i?nﬁﬂ'ﬁgio‘fasgglﬁ? calcium, and

or an organic free acid.
magnesiim Faltsr alfE detesidom arganigdaseninclades bublre|nobdimiéasl toosalts of

pnmé:’gese%eﬁda;}f]andﬂgﬁl n‘ﬂ:‘?és Lt tel arfiiBR Mg 73 Lﬁélh’/'gccurring
nesi I ron copper, nanganese, g

Subsg%i edenaines, tCM@lCIaan@eS Wdﬁaéwn@uexmen@n@snsmmh @s aaoerqwlemme
imeAPERhe Bio sl v BOY AR, Hordillaind e BRladhe 2o o0,
2-dlmetbylamnoemﬁmle&dleﬁ\yle@“amqeéhambl disy¢lohexylaminec lysioes grgininedhistidine,

ot A By A i e,
metmmwcammectheohroexm}@ng@e& gu;ewgmesmpwdw Ns&tlm;lmpgﬂdma pe!yamine *
resmts hmﬁﬂea@aﬂﬁulaq ano‘Jf amrﬁﬁwlc Béé&%tap%( Lgﬁ’oﬁﬁamme dlethylamine,

propyl am ne noet'ha
ethaml@rh@eﬂylrr@myiamnmmbloh@(ymm@ lebalinezamid m:affelhg si ne,

ar ﬁ*h‘% Ruticiy Eﬁé{}tﬂg amoéﬁt;‘ ?é?érfs% ﬁ{%hal%ﬁr‘ftg}f Q%bmgound of the invention

hydr a m ne, l'ene
whicl whﬁmﬁmmeteredtetammmn aaemtheretdﬁesamm\em@ eiiﬁent iraateent, as defined

belo@' fBle% gégﬁ% §%ié’?r{i9&t&%ed{\ﬂ;y§h ;;leéljévﬁlén? %Brgpénitrgf g compound of
the Im@ﬁh@ \athigh cermjltqug/da ‘étherapeutlnallytdfffpbm amqunt'etit eary ldepending on the

i ke exvi a
comb e LA KSR A8 60188 008 e g oan e
detetnhingd wutinety by)bnmoﬁmmpawrsdilllm’i thelagt hawingmégard to &S owhikabwledge and to
m nistered to a human in need thereof, is

this su? IUCI ent to effect treatnent, as defined below for
a Uireatingt os'tirehtmearitbasagted hiepeinl cdwprs the dmbtnterrt obza tilseadeystate ina

L N T ——

mcludea’y depending on the conpound, the condltl on and its

U BB R B T B e e e

~humamlstmedla;ased}aa/ihag:omm bltthas hotsyeobeerkmMOsd@as badndiy,. ..

hi s, QSULE. "Treatin as used
nefibi'nEBbRPS e Eseian R M indls B RBRE bt o T
manmal , preferably a human, which disease-stated is
charact er i zed by thronbotic activity, and



includes: (i) preventing the condition from occurring
in a human, in particular, when such
WO 384452366 human- i s- pr edi sposed-t o-t he- condi t i OPCF/D810031839079
s-not yet been diagnosed-adé6having it;_. ... (ii)
inhibiting the condition, i.e., arrestlng its
deli®l opFRiRYING dre sanditiond e05aewHt RYESEISR 00BEEROde. - 16
(1 i the 'aBbIEHdiMiohS §n& ft a%théseﬁm' @ﬂHélng sed.to conserve space.
regression of the con ove detiniti o
Accardipglyistie ype B%P%’ﬂ'ﬁthé%%@ a fﬁrraula tndieates that thesgroup enclosed wnthm the
pareRfhaS&y |¥%tt§cfh’é‘€iedlr ctﬁct(%%éjét & ;%e%efdnmg tHS Gar8hth é’iéeﬁ&f@%hﬁle the term

. in-afornu [ |cates that t roup enc osed Wi
5 "(cappw)(hydioxyialus isdlefigechas assical ofithe tormylat-Ba(Qi-G(QY@H. This formula
can gégpag‘méggf ﬁﬁs -parenthesis. For exanple, the term5 ,
(car boxy) (hydroxy)al kyl" is defined as a radical of
the fornul a -Ra(O—D-C(O)O—L Pﬁs formula can be drawn
as follows: OH -Ra\C--QHRO It will also be
appreci ated that certain corfpoundsi of the invention or
phar maceutically acceptable galts thereof, may exi st
in, and be isolated in, iso ic forms, including
tautonmeric 10 forms, cis- or trans-isoners. In
adHtwili also be appratiated dthed oentails carhpaunds iofithe invieatioroor pharmaceutically
I t.ahl .cont.ai .
acceRBIeTRRE Werted, ity 8RR RSB IRB ! REER G, R Butomeric
10  forms,is-on Hms—scmess loiadditia, eenain sompawohds ohtie invention or pharmaceutically
ccos BB HEFLY Gyt Ol of ey IR b iy Rl e roto
enarrﬁpwmdlastwewmer(snamctomeasterebmomeub fatmsahat maylsddefined, in terms of

t | G, ,
obscll Sl bR S 8L 88, 138 oA DE B et it
suchi posaiblessemgrshas pek patheir rasemig aotioptitallg potehforraes.oOptically active (R)-

15 and ) 63 A7 ribbetP R0 3D Worh AR el B ARl knowr

to thesecdfrirdinary. skilttie the &, or cesghedndihgdescernitional tbehmiques. When the

comﬁ&]?)tdg'tdgls%b%g'sﬂyrrﬁ&r%?%’t?‘n %%E}:dcfoggLe @o&(@g rOfﬁ %F §%'ﬂ8¢%53f ggf)metric

asynimetns and tualese dpeditied otherwiseniidainténded tHat the domigouhds mellide both E
G . 20 Th I d h [

ona F FGRIRE dmdio™ . 20, ThE omenclature use hereln

20 sy$henombrciaiure udesl feveip e dedifitd féren ofithe hUIRA.Gimdmenclature

syst#ﬁ%@%ﬁe@%’ %n&%&ﬂgé gy @E'lr\(v%ﬁtléjr}c artehn%me%% rFglln 'ag%eﬁyatlveg of the

quinoline moiety.




4567 N2NCH HCO2 01 s OHW 2004/ 052366
PCT/ US2003/ 039079 -17 is naned herein as

wWQ@2(40185346 ( et hoxycar bonyl ) pi per azi n- 1-yl ) car bPelyUSB93/039079
car boxypropyl j am nocar bonyl76-f| uor o- 7- met hyl - 4- (1- phe

. _nhyl -1-car baoxy) met hoxqu noline, Unless otherw se
is nafgﬁﬂ hegeip@s 2(% dmethexeabenyiripaiagingw)easbontBude any

carb@kyﬂ)% f]élh%@é’f'b%ﬁﬁfa" ﬂuor@-‘?ﬂﬁéthﬂfm(ﬁ»pHe%?ﬁﬂBér%oW)m&ﬁGxMlﬁﬁolme
her eo of Compounds he I'nventi on

Unle?ﬁ ethepHipe (ndiratask 09meowW¢S@fe mnd@g tp @w.idg H)Yesingle stereoisomer,
enarftibhRe,Ira¥daB lopamlifdsIhéteof he pl atel et ADP receptor,

P2YAc. Accordingly, the conpounds are useful in

5 treating di sease-states which are characterized as
Utilit}Pof th8 CompBthfds In particular, the
H tgﬂnds are usgftﬁetlhyé';f%nl nhi bitors of platelet

acﬁ‘)@/ mmmundagvéﬂwaverﬁlﬁn asdaeyeraibig, selective antagonists of the platelet

ADPQ’E&é ’téthQ?b ?Eﬁ’ﬁdht $h@EorhPbunBi ard (&AHTE L, clllseatse-states which
hyl axi’s nst e angl na, coronary ang|

are qham!&)rlzem'aa @awdg grombaficadivite Ain qaémtanrtbemompgurm are useful as

10 mhbﬁ&‘s'ﬁ ttaed'tdlﬁlont Q@&E‘Q fonGanky rg%gf%lglagireﬁ 'érﬁgﬁstpfgmbotlc gggnts or in the

t her er05|s suc Thr 0
treatm_@nt mo@tnyla)@s@fmratabta angite comawangmlastmﬁ@); wyiocardial
infaréﬂornh SHtoroh ﬁrl%ﬂig?‘@r 113%{;@1%!1(% AR bf:é"}ﬁéﬁﬁaerosis such
e’ B0 Tt er PonsYifh a ros ero I'sease suc

as th:[@nl@@ﬂca:ﬁ@iwuagtr%e erdeheral rveemtdﬂryilsease.rmyqﬂaﬂdldnﬁatqtlon with or
withduf frﬁﬁr%éﬂyé\g dar@r??éor?f@i%ﬁﬁ%r@dugrté‘ rﬁeﬁé’rﬁtﬂ)ﬁgﬁ athgmselgnﬁ'é'dfsease such
conplications of sur anage such -as
15 as angigpiasly, sdaterectonty, etﬂnhglacementdmmﬂry and sthegvasdular graft surgery,

throrﬁ&ﬁfé%n}pl'h@é}ﬁ% b %’lﬁ'gk%éfa %é&ﬁb%algd%g\%%%h%ugh K8 A hivage following

I ons
accidemtad nbw‘gwabirmma gecarsirgctivetsurgencionipdingrskinsarckmascle flaps,

condﬂ?ﬁg'wré iffike thltbtrﬁt?o\ﬁe et oﬁgﬂﬂ&&té ?@br%nten{ %}.E:E:o“ sseminated

openi c purp ur a,
intragegcular qpagmatlonctbrqmbcnatthromboqﬁom purpuiaa hemdlytic uremic syndrome,

20 throré@oﬁ@ic%ﬂtp?&%gqg ?b? %&ﬁﬁ: s égnd@lﬂﬁa R@%‘gb@ﬁ&?&@@ﬁkbﬂ%@% anti-phospholipid

opaeni
syndmree, d@p&rﬁpmdacm:tmpbm@mpaenm @nd pse-eclbmpsiaesiapnsis; lor ssnous

t 0
ivoflS8R HEi s BTN mYEI° 05l baLF: B85S Feparagqipconatrs
suchdisseyalenrolifacstivel ldtsgaseh irmiduingythroenhcaythemia; or frhthe prevention of
C
mecRA AR f by SRIUER A Vo 0K 5 BTl gy s reventor
25  of micrtreabormbolin) mechamicdllys indinedriatbiet agtivatiarc inauftra; alitty as use in
itro. suc
e RS0 B BBl A 3 ol e P B ot uch a
renatdlalgzsmanapmmaphe&bmnmrmmwsssmnm Ito esscular damagé/inflammation
sucr et S AL PRBEIES i HOETRRSY aBE AP b roam gt
rejecdion,exontitisns ghcrbmsr mlgman&@,mayhasd's phédmmmhoa&uehwmﬁbus plaque
30 formg |osh%‘ %Sress%n culagstenosns/restenoms and asthma, in which platelet-derived
factors are implicated in the disease process.

The compounds of formula (1) are also useful as standard or reference compounds, for
example, as a quality standard or control, in tests or assays involving the inhibition of the
platelet ADP receptor, P2Y,c. Such compounds may be provided in a commercial kit, for

~--35-—example; for use-in-pharmaceutical-research-involving the platelet-ADP. receptor, P2Yc.--For ..
example, a compound of formula (1) could be used as a reference in an assay to compare its
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rejection, conditions such as mgraine, Raynaud's
phenonenon, at heronatous pl aque 30
WO eooamsa3ed/ progr essi on, vascul ar stenosi s/ rest BCIDESR03/039079
and asthma, in which plateligt-derived factors are
inplicated in the di sease process. The conpounds of
knovrpactivityto(a Forapaeural with arserﬁkniowasacmllan dhisdvauld eeure ¢hnat ¢he

T R N T R —
espe@fally ﬁéhe telshccemmwADl%sraadeap@me, ofF?ﬁé(mfereﬁw borapogrreiu iaen developlng

o SRy BORAA U B SEATSRE ok of Pl 0 fpences

ng the pl at el et - ADP- - receptor P2YAc. ___ For

I fornula (1) could be used as a
Testfitf o the Gompourits ot 5‘?'? HOMare its WO 2004/ 052366
PCI'V\éJSﬁﬁlQIM ﬂfé%ﬁﬂaoundﬁtdﬁﬂﬁim treOilatsiet adémsme@mpﬁske receptor
nown, actil

woul d sur e that
AT SO CTO R SN R,
vivo pmd)fma}rlmlassayb PFanex@mpte, liesalslity of the @BRPbUSEto bind to the P2Y ¢

recofiR ek PeniscsiradIRLRACS GUR BDEresRtbed Biarten e obpl. o7 o

Haemotol. @tsﬂss thCGﬂan-dBl 044 Aed b 2D.0.B., Q'ﬁlfdnﬁb mmﬂ (1996) Vol. 76,

No. 55, HAA1Fh, S ha HENER By ba e e 2o Tho Abi of tre
compounidditd inhib AIDRiInGh@éd agtregion of flafnsts ﬁ’ﬁ@tbé rhsésw&@by methods

T O e R S
and Method8.mIERZYmology, W6IS 86, .p. Baind Dy andheihddiséfddd Béb\@fn Example 5.

th ds t the P2YAc 10 receptor may
The 3pllfy G gg%ﬂ%ﬁ?‘?&ﬁ’ P by ormgics inaberarsa yiaiay be measured
by m&mols timiler tothosd-dedfibed in J MABBWeR! Cakdd¥a3s.. DM?'Rev%s (1993), Vol.

1, NP, 4338641%8 g'ypéﬁ'tse@sagy@" (W@)JoVO't%mN%ent%hB 65, or by the

methdas 6e$dieed beloavin Exampre)! 'ﬁle“fesﬂ'ltbeofﬁlhééé dssaps chQﬁy demonstrate that
ds .to. inhibit ADP-induced ag gqatl on of

the CBNEB%" %ft%vvs'@'%@ggw@aow aRiE0RRRTS of hreplaigletegenoing:
diphabphatei rbesbtbrang. dre thdtsRINISAS in B\h|bltﬂ1ﬁ prtaeis ré&é’@w and thrombus
Vol . 115, pp. 1110-1116 15 and Methods in Enzynol ogy,
formaan. 169, p. 3 and by the method described bel ow in
Exanple 5. The ability of the conpounds to inhibit
{ hr onbus é?? nation in vivo or ex Vivo nmay be neasured

Admwsm%a Gompeunds phthedmyntion bed in J. M Herbert,
CaAdihlﬂié&éﬂon @&h&cdﬂ%ﬂdﬁ% of th8 %Ent:o“o r the&%harlh%cea%czﬂpacceptable
80-198 or J.D. Folts, Circulation
Sa“SNa purg form origRn apprapyiaterphapaaceytical gerpesitind carebevaried out via any of
the abecpied Rofes 6?%nﬁrﬁ§ll=€tlbﬁ oPEgéHP@%ﬁ‘ sﬂ@ﬁg%ﬁm%" Gafby. Thus, administration

denonstrate that t he conmpoun e | nvent
can by for exaeple oprally: aﬁwwﬁr@mtgratby tqnl@llmtwgqi@tnaan@nmtaﬂe, in the form of

solid @eﬁ’ﬂ-@.élﬁ"% hlﬁféﬁ%ﬂbr W fiquid 8o @gﬁrﬁ%{ﬁ %r &fample, tablets,

i nhi biting platelet aggr ?atl
SUpPPsitorias ipils. Sqitcﬁﬁlﬁﬁlpéﬂd aerdgelatin qah%;ul@;npwmrassqhitlonb,ssusynenswns or

aeroddlt/ 8PtHeFRe %ef@FQHﬁh %EL %én%@ O &t 519?&8 RS SPF" idttion of precise

I nvention,” or their ceutic accep
dosageg. t Ehe qqmqu,m@nq wﬂlmqﬂpde. achwemppalqmarraa@utlcal carrier or excipient and a

comﬁgfnﬁﬁ BPHE8 iHivehfidn £OMBRRI et hgeht AndSn S86ifidE thMhaidotRBmedicinal

agents pharmaceutical agents, carriers, adjuvants, efc.

~Generally, depending on the intended mode of administration; the pharmaceutically— -
acceptable compositions will contain about 1% to about 99% by weight of a compound(s) of the
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t he accepted nodes of adm nistration or agents for

serving simlar, utilities. Thus, admnistration can
wheg4hmseexanpl e, orally, nasally, parenterallBCT/US2003/039079

topically, transdernally, -a?-rectally, in the form of

solid, sem-solid, |yophilized powder, or lig
invepisgia gia PhaTRACeusall 3eFepiablosalgradt, anifioth to 1% 6y height of a suitable

phaPiHRBafdal @)Edi;ﬁéwt Pféférﬁblystﬁé tordbésHidnGikBs abdt fé%g@l 704 By weight of a

cap sul es wder s uti ons, suspensi ons

compaslie) ok *hednvqrﬁen |9r eeehappageutically gcaentable qaltd%%ra@fewrﬂ@ thegrest being

su1ta‘bﬁl=.l dritinBed italeiBiBleRtsadm ni stration of precise
dosages. The conpositions wll include a conventional

phaPerResferredrautecqfadministetion isarali wsing agenvanieptdaly daspasiregimen
whnch*!:@n 'b@‘é@ﬁste@'bc@érdtn@% tcfégFéeV& s@Qé’rW tﬁé‘glseééé-state to be treated. For

|t|on may i ncl ide o r ned |C|na 8
suc?wak%weiﬁw@a» a pharAtaseutically- acspriablg gpupasitian ccataimng gwompound(s) of

the lﬁ@?ﬂbﬂdr‘é Qﬁﬁé‘d@z@h@y Q&épi’a%lé é&iﬁﬁkﬁ@@'r RReey | by the incorporation of any
adm ni stratlon arnaceut | ca
of tha@eesmlmﬂn@'%m@pf@ngn@owzﬂ for:@mnanfe; phBGVACetioa geades of mannitol,
Iact&@%ércﬁ%%édaﬁ%c%e%%gaégg ﬁﬁ@&gﬂ%%&%n%hﬂg%%nne talcum, cellulose
ethepaerivativasuglieese; gelalin sperass, sitratg, prqpm@e@aﬂe, anghte §lkes Sucht

| .
ol 40 o o SUAOH B G5, BEEE S, oo
releageifgmulaiiongand hegisend(s) of the invention, or a
ph@?&%%ﬁﬁ%h&@hétﬁp%ﬁ R Wakhike $8idmi #%Emle cykﬁaporttgﬁlﬁ]and therefore

rest pharnaceutlca
will glgogantained drltemrt uchf asdaeipes, suerasd, dwalcynoph;:sphatg; angl the like; a

dlsmfég;?yrﬁ b&\“és %k#?fm%ﬂ%@%%duﬁﬁ%r%ﬂvah‘()@% ﬁ?re%ﬁ'?a IRt Yihed

ree of severit
magae%@ra§éea§ataﬁed the Iti;e, andembinder speh as 8 @tﬂﬁch; gin acacia,

poly@n%%woﬁacsr@t b@Bin, 2RIC"ENE Welilenl a0 SRANED. ©

sit1oh conta ng a conpoun
nVBaCPmpoUNgSs oh thetavemtion vr tmulnhyrmemba@emue salts, may also be

formhﬁféoqﬁtlfo a é@gﬁﬁfo@ﬁ l% férrl&a . Eféoétﬁﬂt] ats"’/oﬁ éiafou?i%"/o afg{we iN§redient

I en
dlsp@ﬂedrIM@emer that slgwb(diwowes w&mnthewody.le)gl aolv@s/ethytenawhols and

di
poly8hiee Gk GG b PEQ FRIEakY B e @B aRP ) oo
gI utqwaohagea@wﬁm"y@dmrtbstr@blemompas«aqnqmanpgdr exarhplet ke prepared by

d|ssd'mﬁ%t eHHi;g 'etélécébmcf%%ﬂﬁ@ggitthg Wﬁenﬁ)’t?z{ﬁﬁaﬁm 0f=dk PJ ésgout 20%), or a

uspensi . capsu
pharpageleticslly aneeptablesalt theséafaand dntional Iphannaawsumwadjhmrits ik carrier, such

o 6 ST B o RS R0 o PO prty o

solutimmersiuapensitinl uent such as | act ose, sucrose, dical CI um

phﬂ‘%gﬁéoe Qqnééég\tlédl %gmp mOWO? H%tlﬁ\%rnﬁﬁrﬁe g%ﬁo}%ntain minor amounts

croscar melIfose 20 erl va rves t
of auxiliaryl sthatansescsuchsas wmg\gex lemulsifyieg pgerds arkbbuffeeing iagents, antioxidants,

and ﬂ"éqlké §Uc %@rfof‘%%@?nﬁéé cﬂncc‘%&{i Cs%rbltgrg ﬂo%ﬁ%ﬁ}a?e t%etpanolamune oleate,

pol yviny pyTro ose
butylaeadhy&itoxytmmnamict he Ilke The corrpounds of the

' ny\g{l |1913g108§ Qibngéér r?@ %Igggsealg% égr %ﬁgﬁé\ﬁrﬁ) g)?;\?}lllll qs%lé)tarént to those

sknllefcbm thas< an‘p’beexwhnn;tsee RewinglorddPdarnaobtitiat $oiencengrattEen (Mack

Publ%ihﬁ'@céo%d.ng f}g@bﬂ&\f&% ﬁe?%%d gpg 'c?s;rﬁg(l)s}{tgoi]l té\d 8%%9[@“ ered will, in
—any- gWejmﬂiosta(HZE@)erapeugcally Pff€atit® Mo taHa. cam:boEi’n:‘chfétB@O\vé#ﬁhh ora ...

pha%%&ut&awgéc@ﬁ%ﬁﬂtéaé%ekg afgfléga'tﬁ{?ﬁfa cpflaedlsce% fc'ate characterlzed by

or- exa
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di ssol ving, dispersing, etc., a conpound(s) of the
i nvention (about 0.5%to about 20%, or a 25
w@banosaseut i cal |y acceptabl e salt thereof, andP@pUsNX39079
phar maceutl cal adjuvants |r20a carrier, such as, for
wat er, saline, aqueous dextrose gl ycerol
throeswpﬁtmﬂtlv%a aﬁ%dfﬁﬁ%é”'thttbe ﬁ@@"r"@%ﬁfﬁ@ﬁ iAvantiase| ut i on or

SUSRBRSIPBBundsfof @?esnhi}é?ﬁon r Md@ﬁﬁé&hﬁ@lly & éHr?%Ié $408, are

of the invention may al so contain m nor

administened it § therapeuticals effeclive amoupieviich il aawame@dlmq/um a variety of
fact&g Wu‘alngﬁﬁb Eé{fvf bt R sB&f?ﬁHc%mp%Uﬁdl QPﬁbQ?éH sihe mgféb@ﬁ@stétﬁlﬁy and

e, such or exanpl e, citric aci

leng%?fcﬂcaqn %fttBe C@mp@mama@m brsy aveight, aenem W%‘heﬁﬁx and diet of the
patléﬁf %é’?ﬁbﬁ@ l2HE Bfe o?taemmfi‘?r"a% tﬁ?r‘éléo&%x&fetl&{ %@amg Q:oﬁlﬁfﬁgtlon the

dosa orns are known, apparen

sevegipf <Pfq%|parﬁcql¢r disegpe-statasi a@kﬁ'ﬁ}ﬂoét ur@@@gom@rfhergpbnngera"y,
ther%é%ﬁéﬁ? _HbvE 'da@ﬁd&@‘?@ pm LBk oFth oy Q&@&ﬁlt 18 %%%/ﬁg bf‘ledy weight per

npany, Easton, ennsy vani a, e conmpos
day et g@nmﬂ of gtegn\@g\thm lor a mﬁrmquuucaghycquab{e salt thereof preferably

fronCbidlied. mg'"fot%b%[@ﬁ?hﬁblké@f Bé{%y Wdi %ﬁ%" M%ﬁ ARG WYst ;?r%fer?trl from about

a conpoun ar neceu
14 rag &S?R%V@ raglkg of biiyensfight per dayr dver mvpl@ffoaadmlmstratlon toa70kg

persgglﬁﬁggso %\FI&‘B@Z- gﬁhﬁa%@ n‘gwt r‘ﬁ?t%gttgo% ﬁ i Qﬁi per day of a compound

of thg dnventinma @éa wh@waca@lca&amwn@b!e@alt thereofi pre rabilsofmm Pheut 50 mg to
abo&‘?ﬁﬁgit{i;;g?? o‘ag %Aa%gpg&&aael frofH alddel (50 .ma% BBSR 4bb 7Y pe¥ day.

acce ni stered
therapeutically effective anount mhlch MA|| vary

a variety of factors including the
Prefgﬁgﬁ\%y O*H% Qs

act e specific conmpound enpl oyed; the
me Odiitied campiuaidss lof the iavenhtion be seftfbrtio hibavet in dime 8émiriaey of the Invention,

seveRTRANE s PRlfd: B Rl eI 3 Te o °

ad@if ﬂhesd;mmoumd$ of fmmutat(t) asfsekfocthetbowa in thé Sudmoary of the Invention, a

prerPaRurBEb of Bormbla E FRE bR e DR WrelHE" apy.

mlsGeneraI ly, a therapeutically effective daily dose is
msflopgj about 0.14 ng to about 14.3 ng/ kg of body wei ght
per =’ day of a conpound of the invention, or a

R' igiarogene atyl, cedlky, ca'catlenyedtnbmyjsal t ther eof preferably,

R? |s]18/drcgggew A o L g 58%(?Frb°f°% pei g

mdwtﬂpt@né’]lyrqy;bk@u@ﬁ Hyamhge onmncgétsu!pniituad\m/selé'cwd &ﬁmrmé group consisting

¢ SRE AR SRRT o lnd e, SRR S RN ORT. GRE R EGINRD
dayRBGC(@)RgDWWRa)z BF-N(RBCIORE NARDR® N(R7)£(O)OR9

eacff RS TR FRRbEERY sAESER 1R Fo 58P n Sielslikr Rafegtng alh, atkoxy,
pr5 al;e&kc;:xbj Iyalt(bj rrmmaam Un‘alohﬂ@xy@ytimxﬁ,h:who Wlth@ parbodalkoxycarbonyl,
referre

e iRy, SIBHEPT: Sisgvaniiey THeRRIRG: 48 RGrEino
- n%anbbx*nlkyllarﬁlau,e?ﬂWIcajbmwdwnlﬁa dl(@tﬁymafbd)gyl@drﬁlno hydroxyalkyl
PR AP 505 o b AR ol A oy, an
I nhefetadyblylaﬁkoxﬁo preferred group of conpounds is that
RS |§’ﬁy%“£’g of compounds wher ei n:

~REis-hydrogen-or-alkyl; - = - oo

eachR’is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;
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mis 1, nis 1 or 2; Rl is hydrogen, aryl, aral kyl, or
al koxycarbonyl; R2 is hydrogen, carboxyal kyl,
w@bkdoensses bonyl al kyl or aral koxycar bonyl al kyl ; PRBURB03/639079
aryl optionally substitutedlby one or nore
su stltuents sel ected fromthe group consisting of
eac'bRkW bandh &5 2 $ERighH ok hranchsdialkylens ghain; anfkg- OR?,
@%%e@)amarafﬁ%r&(@am 7)2,  -R8-C(OR7, -R8-N(R7)2r
and -R8-N(R7)C(O) OR9; each R4 is is
Teel GrovR of eAMRQUSHS +hRy el Rd S URBFP S cARPaANds is that
sub M@B @g@mpo@hayb\me@"{(oxy ar al koxy, hal o, hal oal kyl,
al oal koxy, hydroxy, cyano, alkylthio, carboxy,
misdi koxycar bonyl, 30 aminocarbonyl, alkylcarbonyl,
nis MoF po, am no, monoal kyl am no, di al kyl ami no,
R'i car boxyal kyl am no, al kyl carbonyl am no,
ShYCERgeD & 3 "{%Yﬁﬂrl)%ﬂ 'no, hydroxyal kyl ,
R? Mﬂ\y@l‘d@éha&rﬁ@@ahéﬂ alk%ﬁyféé kg aralkoxycarbonylalkyl

al kox car bon i al kyl am noa

R® isfryl Wpéqstg@,tgg by pge ,og nms%@tyentz}@e}/ecieq:@om the group consisting

'SOMB&@%aﬂ{ Hdn each R7 is hydrogen, alkyl,
aryl, aral kyl ’oxgér halygal kyl; WO 2004/ 052366

eachHeTis isspdersryigothyselected framdhe pupLopsistintedofdydepgen; aliighalo, or
or naparphed al kyl ene chain; and R9 is hydrogen,
al kyI aral kyl or hal oal kyI O this preferred group
R® isdiydeqsiepodittis, a preferred subgroup of conpounds is
RG,Stﬂg,apogeﬁubgroup of conpounds wherein: 5 msl;, nis |

drogen or al koxycar bonyl S
hy@f &@eewef%&dytﬁsmgwwf cor@pkmsécaprﬁfwwchcwpomd is 2-{15-(4-
(eth&&@érﬁ@ﬁﬂﬁﬁfe%ﬁ%)&ﬁbonﬁ%—déb ?ﬂopﬂﬁlﬁﬁ@f#)é(ncym 3-

bstit one or nore su s sel ect from

CaerWép@'U\ﬁle@M%insif'ﬁ"-ﬁ{goacfgcéﬁ'dcar boxy or al koxycar bonyl ;

eagfothér préfdried! 6N Hdud ] H‘sotﬂhf d

cons?st [ ﬂr’% gf% h%/ﬂgfrggen uﬁﬁ’&* hg{.'o,g(gr aﬁaﬁgky%%‘n S
wheie): hydr ogen; and R6 is hydrogen. 15 Of this preferred
m,squbgroup of conpounds, a preferred conpound is 2-[1

S (4-
n'S‘(@H?\;oxycar bonyl ) pi perazi n- 1-yl) car bonyl - 3- car boxypr opy

R'ig %@Fﬂg%gfﬂzggﬁ%w %F%OX%MV) phenyl qui noline in

R?is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R?® is aryloxy optionally substituted by one or more substituents selected from the group
consisting of alky!, halo, haloalkyl, cyano, nitro, tetrazolyl, -R®-OR’, -R®-C(O)OR,
-R%-C(O)N(R")2, -R*-C(O)R’, -RE-N(R"),, -R®-N(R7)C(O)R’, -R*-N(R")C(O)OR’,
-RE-N(R")-S(0),-R’, and -R®-C[N(R");]-C(O)OR":

each R* is independently selected from the group consisting of hydrogen, alkyi, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

R’ is selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, aralkyl, carboxy,

—-——-alkoxycarbonyl, aralkoxycarbonyl,-carboxyalkyl,.and.alkoxycarbonylalkyl;. .

®is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl;
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Anot her preferred group of conmpounds of formula (1) is

that group of conmpounds wherein: 20 msl;, nis | or
WQ200R052366 hydr ogen, aryl, aral kyl, or al koxycar@bng1003/039079

R2 i's hydrogen, carboxyal kgk; al koxycarbonyl al kyl or

| koxycar bonyl al kyl ; R3 is aryl oxy optionally
eacrslaﬁmhydmed, alkyl,carg, analkyboehaloalkyli t uent s sel ected from
@ hal oal kyl ,

eacr{ﬁ |s%rt§Bh|9 or%%t&gmb%:‘aﬂ?hég 1@}%% chaﬂﬁgﬂ%( OR .
R® l&h&grmm) Nm@@lkyms»a@(amym - R8- N(R7) 2,

- R8- w%k%%@o%as cﬁ% %&3%”369]3“@@}1&9‘ corgpounds is that

subgreup @fd@mel@ﬂﬁMle@m ected fromthe group consisting of
mlshydrogen al kyl , al koxy, aral koxy, hal o, hal oal kyl,

hal oal koxy, hydroxy cyano, al kylthio, carboxy,
nis hpkdxycar bonyl, 30 am nocarbonyl, al kyl carbonyl,

.smgpgogen%%mp,éycg%%w kyl ami no, di al kyl ami no,

al kyl car bonyl ami no,
R? ISdemgIem me(b«yawl) akoxwartiwsdaulxlynId(qlkoxycarbonylalkyl

|s(%rﬂb>5y%ﬁ|€h£\&a%dﬁ¥{<tuteﬁaory3: lnf%gé( %Hbstllttfggxsysel%%%d from the group
heccmsnsmy@ bgfalbylktst@zolmﬂ &(Q&OB&t—B&NKR’ m-Rhb(RH-®P).-R’, and

Q{( ?Qfogen al kyl , hydroxyal kyl, aral kyl,
caﬁo(’j FWZ] 9

eacheﬁi"ld@ wo@epdndelytlx sejectad fkam lesmgrobip wghsistingrof hganpge ydlkyl,dvalo, or
ﬁé{%mcar bonyl al kyl -. - --~ R6 is hydrogen,
al ky car boxyal kyl , or al koxycarbonyl al kyl ; WO
R® ishgdeyes,2366 PCT/ US2003/ 039079 - 22 each R7 is

al kyl, aryl, aral kyl, or hal oalkyl; each R8
'Swg&’ggond or a strai ght or branched al kyl ene chai n;

sachdRids hrBogen, lajiyt, @gearatiylkpt halealieilland or hal oal kyl . of

eacthg’B% ra"'tB ofid % Eggn% g{‘%he?@&%%g c?%’gpr ef erred

roup of conpounds

whef t{aismreierned slubgnoup of ¢orapoutids Rrefesredyodrmpgandare selected from the

I's hydrogen, carboxyal kyl,
grougkérgs))%f gr li;.g‘lr?f"yyflp ?"Eﬁ? or aral koxycarbonylal kyl; 10 R3 is
21 Saﬁyde(th@(ycmbonyh)alple;azm:ib-yt)i:ﬁrbdarq;d%h;arbmgpmpyl]‘amlﬂocarbonyl-4-(3-

u y%%)&#’z}% q%ﬂlse %8{ %?E%@jhg?oqq%ﬁ ?g%r]sn sting of

2-{1Sé§8§emo@<mrb®(w)p®§%r} wt]carb&?ﬂ g{o?(ua&ymﬁpﬂ@;mrbmm(z-
e ro rou
ccsarBeh H%W”‘&ﬁ%%@? 5%‘[& °r°‘ﬂa| %twa%?d%'i%m oal kyl ;

2-[1S-(4- (ethoxycarbonyl)plperazm -1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(2-amino-5-

carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyi-4-(4-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[15-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-carboxypropyllaminocarbonyl-4-(3-
carboxymethyl)phenoxyquinoline in trifluoroacetic acid:
2-[15-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(3-(1-
amino-1-carboxy)methyl)phenoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1 -yl)carbdnyl-3-carboxypropyl]aminocarbonyl-4-(3-(2-
amino-2-carboxy)ethyl)phenoxyquinoline in trifluoroacetic acid:

-2-[15-(4-(ethoxycarbonyl)piperazin-1-ylcarbonyl-3-carboxypropyllaminecarbonyl-4-(2-methyl-—

5-carboxy)phenoxyquinoline in trifluoroacetic acid;
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—-35-———— —Another-preferred-group-of compounds-of formula-(l)-is that group-of compounds—_.._

15 R5 is hydrogen; R6 is hydrogen; each R7 is
hydr ogen, al kyl, aryl, aral kyl, or hal oal kyl; and
we@2mh/0R86é s a bond or a straight or branched aP&yUs2083/039079
chain. O this preferred sabgroup of conpounds,
referred conpounds are selected fromthe 20 group
21 gdﬁgqetgpmgrmnylﬁm@eraam1oyn0ﬁ@)onzl =3-garboxypropyl]aminocarbonyl-4-(5-carboxy-

S %nétﬁylaﬁwtmﬁx%mygghamn friribrosBsRaRd; - 3- car boxy

ro am nocar b car boxy) phenoxyqui nol i ne in
2- [1§ -(4- (gthpwc\amgp@ylaplgerazm 1etlearpenylol-ca O)Eypropy Jaminocarbonyl-4-(3-tetrazol-

S CERERSGABIRTA L1025 namﬂet LB Dony! - 3- car boxy

g am nocar - Car OX enox qU|noI|ne in
21 (%(@thwcmmvlbplnerqz@ﬂ dpopyl-3- qes QX)'P!LOPV aminocarbonyl-4-(3-

S- QﬁmGMKM&WoHQQHQoZAfBQﬁU%oﬁ%é’ I RiORE e 3eldaRP XY

| ] am nocar bon
2-[1 éﬂ%@kywﬁ@@awwﬁr%nﬂ carpopylB-carbexyprapyllaminocarbonyl-7-methyl-4-

geé\gtgil(ﬁ@x@%%x%%" cfh %llnptg‘;lléozrloﬁcﬁtlcﬁcs car bonyl - 3- car boxy
ot amefﬁfcesirgfgu@/p mmundaobf@wylpwammyhmnmof eempounds
whe,?emz 2-trifluoro-1,1-ethanediol; 2-[1
S- (4- (et hoxycar bonyl ) pi perazin-1
misly| ) car bonyl - 3- car boxypropyl ] am nocar bonyl - 4-(3- 30
nis §df Poxynet hyl ) phenoxyqui noline in trifl uoroacetic
acid; 2-[1 S-(4-(ethoxycarbonyl)pi perazin-|

R’ lawdywmwwar%ksdamwwymamny],am nocar bonyl - 4- (3- (1-
R? isé\Wd jeh: EADBRENY émkg)(yc)f&ﬁﬁ%w 12kbRRattdnylalkyi;

of oacet’i c
R’ Issareusyl(vehem@nmeaalbwmwwurpmeaeza!hyl Bubstiteant Kooptionalysabtituted by one or

Pr ARYe Lﬁ'gh{t]l Q%@%{glf%nﬁ g?oug consisting of halo, cyano, nitro, -R%-OR’,

am no- 2- car, oxy
tr RGOSR R cC(QC)N(:R )2, -R°-C(O)R, -R®- N(R7)2 R8 N(R")C(O)R’, and

5R92Ngi @pfg ]%,nme%w@%ydqu ﬁ’é&i%ﬁ?rﬁh@ eﬂ'?lk% LGRS

3 car am nocar bonyl -4-(2-methyl -4 -2~
5- independen henmﬁmsmhﬂtltutﬂd byhoner mlfmmerauastduemts aeleded WOm the

20? u?%%ﬁééu éﬂﬁ@(}}% ﬂ%l%gﬁ(?lhcyla%% frB]tgtrazcrlylg REOR SR-C(OJOR',
prd%y@ @)M(moﬂaR%s@)RA EN(Bé)é,bﬁb(*;N(R )COR, R N(R’)C(O)ORQ ‘

e R STORR Al RRIRAI EOROR' e 1 1
eaC*SR ( is-ifdeprostgrtrsetected)from treagroup d:emshs)tmgmb bydrbgéh, atlyh akpxy,
pr Q%{Aq%grﬂeﬂ& %ﬁ&g&ylhaﬁaﬁ%@} %tyér%f(}? CTyP 0 a&kyllthno carboxy, alkoxycarbonyl,

noxyquin ne 1n
eahmwdrh@hyl glk@leqrbonyl, nitro, amino, monoalkylamlno dialkylamino,

> EALERIIRITAL ARREBERARS, U ddich ERhRANs HERSGEI,

prop ar’bo
t r didlkytanuneslky,| cadb dxgalixyratkoyyshenvoytptioky alidlkyiaminoalkoxy, and

z}é Y&ﬁ@@%& acid;. and 2-[1

xXycar’bonyl ) pi per azi n-|
*is s,dlec:t@d foomythe graviprdoosiytngogfyhylimgencalia dydydxy lkyiparaikyt, arboxy,
I|ne|nt|flu acetic

P e R R A S Lt T

R®igt lhwirog]anoatkyloéarbomwwh«bsalkd:ib,/caftmnylatkyl m sl;

each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

each R®is a bond or a straight or branched alkylene chain; and

R® is hydrogen, alkyl, aralkyl or haloalkyl.

wherein:
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nis 1lor 2; RLis hydrogen, aryl, aralkyl, or
al koxycarbonyl; R2 is hydrogen, carboxyal kyl,
wabdoanyxses bonyl al kyl or aral koxycarbonyl al kyl ; PABURB03/639079
aral kyl wherein the al kyl -2&dical in the aralkyl
substituent i O optionally substituted by one or nore
misglybstituents sel ected fromthe group consisting of
nis 1@k 9, cyano, nitro, -R8-OR7, -R8-((O OR7,
-R8-C(ON(R7)2, -R8-C(OR7, -R8-N(R7)2,
R'is Ingirogery 3, @IﬂﬂW' raﬂ<oxymb¢u(yR7) C(O) OR9), and wherein
2 | i
R is Iﬂggﬂeeﬁdgénrtﬁ?% t [ ona @J@LW! ?ra#glg&b;cggﬁéy%rﬁylhor e
R® l%aralgpmwl@eraw tbela&wtredlca ipither afelkzlcm@sﬁiugwtasmgncmtwmayy stibstituted and
al :
¢ Rgv)ﬁénemhlﬂle %gyl g’db hb ar%%@%%&ﬂﬁ%rﬁ is 5&@@9@’4&6&”&% by one or
- RBIOF§ RJQSﬂtuentagﬁeﬂqqtgq t;qrm)tlwe?groungom(lﬂnp@' alkgRialo, haloalkyl cyano,
( OR2: 7. .39 e
SR T KL REEIQORT, R GIR R, REFOR PR N
hy 0y C(Q)'Ryl NKFR()QQD)OF%AHE +N(Ry S(]Qib-B angl - Ba-IQWQR )2]-C(O)OR’;
eacrhlﬂ‘1 |9%d%§é%derﬁl¥/gﬁf%§%d ffontthe: r@u&k&%r‘s@tlﬂ% fg)éot?g%éﬁ Ialkyl alkoxy,

al koxycar bony am noc
ni arakoxyrhalm halmﬂwhha@a&qubydroxsalckgmmmihywhuo carboxy, alkoxycarbonyl,

gf%gf?‘%%ggm B)Warbéﬂjxr}}fyrhtﬁd?‘ (?mgx ) )?'r%,ﬁ(ylammo, dialkylamino,

d| earkgxyatylaning alkyloagyanylamind di(glkylcarbonyl)amino, hydroxyalkyl,

SRR, Baftidaucly ek B BARRKERY pieBOminppkoxy. and
coh%te@lCVﬂ@aHsDXWydrogen al kyl , hydroxyal kyl, aral kyl,
WG 3 SRR byl Y SOLE by, rp ooy
al Rlyoxycamobﬂxﬁl@moywarbnnyhImmoyxmik)th,(awydl aﬂ{dxyd:arborrgdaﬂkyl;Rz
6 hal I kyl ;
R s oeh Rl oBb S Yy oY ko BEBLENIAAL .31 Kyl ene chai n:
eachaRdis hgdrogen e, @J}dnaramykpl' halealeylkyl or hal oal kyl. 35--
eact R? s e o S B ot A RO 0 000 052306
R® ISFP&WCJQSBO@BYIO@@[BKY@rhaMKym sl;: nis lor 2; R is
h | ' .
ygr bt éf:}ge\rﬁt%ro@?{( poulﬂE Xy&ggf%ro%ﬁ;slkaga%up oi?,oﬂngounds is that
submlmtkfmmubwwhmekyl 5 R3 is aral koxy wherein the
misdl kyl radical in the ar al Kyl substituent is not

optionally substituted and wherein the aryl radical
nis 1 orhe aral koxy substituent is optionally substituted

R ey, Py YRRl ot [ omthe arous
R isthydrageo) gdrboxyaiiyDRIkoxydafbaByB)gROT, aralkBxyCaBoNIRKYI2,

%is A?§|k8£y%% rein tiﬁ?arlv 521 c%l in the aralkoxy substituent is optionally substituted by
one or more substituents selected from the group consisting of alkyl, halo, haloalkyl,
-R%-0OR’, -R.-C(O)OR’, -R*-C(O)N(R"),, and -R®-N(R")z;

each R’ is independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo, or
haloalkyl;

R®is hydrogen;

R®is hydrogen;

-each-R™is-hydrogen;-alkyl,-aryl;-aralkyl,-or haloalkyk and - . . —

each R%is a bond or a straight or branched alkylene chain.
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————halo, haloalkyl,-cyano, nitro, tetrazolyl, -R%-OR’, -R%-C(0)OR’, -R®-C(O)N(R),,

-R8-N(R7)C(O R7, -R8-N(R)C(O OR9, -R8-N(R7)_S(O 2-R7
and -RII-CN(R7)J-C(O OR7. 10 each R4 is independently

W@ 2008052366 f r om t he group consi sting of hydr ogePCT/E82093/039079
al koxy, aralkoxy, halo haboal kyl , hal oal koxy,

hydr oxy, ano, 't hi o, carbox al koxycar bonyl
mgg%pr@%ggd sm.Qg pco(ilcgr@ﬁwndsnpqe qgredaqﬁnmypunds areyselected from the
grouﬁtbaﬁg},ﬁfwl@ﬁhé]mb\mngl kyI am no, car boxyal kyI am no,
car bonyl am no, (al kyl car bonyl ) a

2( 4n<§? BSYGPAP p'peiﬁzsirk\yh)%wﬂwm%wuanmog&gnai 45rYzyloxyquinoline;
2-[1 9-'(4‘-(@%/&@&%8?%* Eﬁd@%ﬂn -144) éé%Mhﬁ-@ﬁgg@#ﬂﬁ@@érboﬂ?lﬁrd’p@l]ammocarbonym-

het er ocycl yI a R5"i's sel’ect romthe
coPRIO Qﬁ"nﬁvydrogen al kyl, hydroxyal kyl , ar aI kyl

2-[15- Ca@b“ﬁ%wéMWW)w£5 YIS0y iﬁppﬁgglﬁammocarbonyl-&

car oxyalk .. and al koxycar bonyl al hydr ogen,
YIox¥gUnRslipgl kyl , or  al koxycar bonyl al kyl; each R7

21 (45( éé}SBnyl)@idéYézm @fy}’)barbé‘rﬁﬂJslﬁénzyIQich@oﬁﬁbkﬁb&ﬂar&%carbony!A-

each bond or strai'ght or” brianched
ch%ﬁwlowémﬁbowguwm%gen al kyl , aral kyl or

2-[1%184- ?@l}d&%arb@ﬁyl)tphie?ajﬂ{-¢@%ér§8’nﬂ-@%?od§¥pﬁ9ﬂ5?ﬁiﬁ&§arb@1g}-4 benzyloxy-

pre red subgroup of conpounds is subgr oup
Sros ARG n: mis 1; 25n|slor2 R is
2- [(4R¥Eﬁb%ﬂﬁfbon§!)ﬁgera§|hai %Yéarbdﬁ&lnﬁﬁt AIBAYL-4- @2 I's
dr ogen, car boxyal oxycarbonylalkyl
ar@?W@W%HWWWGU'MH% ar al koxy wher ei n the aryl

o 4I(émb%ar5dhyp)ﬂ§e,§§,ﬁlkﬂ)@érﬁdﬁ?ﬁﬁétﬁyﬂ%ﬁﬁndc&tﬁﬂg fl&@' ly

or noré substituents ted from
thfe‘-,ara?mﬁ?néﬂﬁ&f%wh@e of alkyl, halo, haloalkyl, 30

2- (4-(518.0%Erban§1§p Eér@):m ) caFi%n%@t 5@ focafth ﬂgrﬁf% N(R7) 2i

'S |ndepen en |y sélecte

co'i“n‘§1h§t<YQ%bQ5W Jegnryioeauinddingy | | al koxy, hal o, or
2- [(4f(édheisldébﬁonyiﬁ§pér§zlhy1d§|%Edbnyln%@ryu]érdh&ﬁ%ﬁvm BR-
ogen
ar@arRty) b%‘?)‘f@&@é\'ﬂ@iﬂﬂe- and- - - - - each R8 is a bond or a
E;j&ﬂ%_ | WO 2004/ 052366
> [1'§ET Ur%gi(i)q % Zg yg&\rﬁﬁﬁyl %W?Ieper red subgroup of
co%lsmy!ﬁhow@b@w)@aonyaﬁmmn@rbomﬂé beszgexywayirolioenande
2-[1 @(@?&Qn@ﬁgﬁgéﬁ%}ggggﬁm tFg/l %ée}t)g et x}/%lg%lbamlpocar ony J'f'}fm
V@W’Wn%enzyl oxyqui nol i ne 2-[1
S‘ Adsth&tgrereviea’y P?g%f)o%h‘%%gﬁ@ ﬁFf' f&rrﬁ(t.ga BRsRRAYYrock BERAMIRinds

xycar bonyl propyl | am noc
wherg@hzy| oxyqui nol i ne;

mis 1;

nis1or2

R'is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R?is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R® is aralkoxy wherein the alkyl radical in the aralkoxy substituent is substituted by one or more
substituents selected from the group consisting of halo, cyano, nitro, -R®-OR’,
-R®-C(0)OR’, -R*-C(O)N(R'),, -R%-C(O)R’, -R®-N(R"),, -R*-N(R")C(O)R’, and
-R™-N(R")C(O)OR®), and wherein the aryl radical in the aralkoxy substituent is optionally
substituted by one or more substituents selected from the group consisting of alkyl,
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~—85-——————methoxycarbonyl)methoxyquinoling; ——~ ~ - = -mm e -

2-[1

S- (4- (et hoxycar bonyl ) pi per azi n- 1-yl ) car bonyl - 3- car boxy
w@e@ppsizesri nocar bonyl - 4- benzyl oxyqui nol i ne;  PCT/US2003/039079

2-[1-(4-(ethoxycar bonyl ) pi-pér azi n- 1-yl ) car bonyl - 3- benz

yl oxycarb nyI Nl ] am nocar bonyl - 4-

benBéy;Cfﬁl)F &M(Rg)gy@ NROG(@R, -R? MR C(0)OR?, -RE-N(R)-S(0),-R’, and

S (48 yl ) pi perazi n-1-yl ) car bonyl - 3- car boxy
(e L oppERs AT

rbonyl - 4- benzyl oxy- 8- net hoxyqui nol i ne;

eaclz R? (sndenendsyttysaelrotad e tier arolp cangjstingaf hpdrphen taikgl, Jatiaxy,

Eé&ji(c%(g{‘%%?( %gaébwta;b%ﬂ%)g? I-& M)&Sﬂg yalll%ﬁx utig l))'(yn Slkoxycarbonyl,

- yIa)Ttb'mCBEhWVhekWyal}Janylnrmtra,ramngl mdndalkylahfino, dialkylamino,

5 PR NRRRShS UMor Bfng, dalyimpenvissioe e T
| nd@awmmaw (@baxpalkomy akokwa;do)wtdalklw diajiylaminoalkd); and
2- hé{ér‘%gagﬁf% rbonyl ) pi perazi n-1-yl)carbonyl net hyl ] am

I nocar car boxy) benzyl oxyq ui noline; 20 2-[1
|S§edeﬁ€{ct3fr¢m1ﬂhg/glphp wpnSigtingeof diydnogén,-ality), Mdmwkylﬁaréﬂ(ylﬁcarboxy,

3' glﬁh%fég 9?(¥§aﬂ{o%9%!)3rw %%Ybokymyrl] 0GR AU Lo ‘?a% X
ISEby@rlog(eBr Y'hgarp@eyaydyb, pr plkoxyramofylglkylcar bonyl - 3- car boxy

D o) y [ .oxyqui nol i ne. Anot her
eacrplﬁ igsﬁ& gbgr%@hbaqg gra o%ﬁﬁ@‘%’%f ormula (1) is that
eaCf‘g’Ro@@ hﬁndeMOrmnmﬂmmkwenath anth i s I1 or 2; Rl

9 I or al koxycar bony R2 is
R lslh@gn%)% QE}@ r%fk\)él' orlr%kfaalﬁ(ygl koxycar bonyl al kyl or
ar e mWéertedrgrbm bﬁ/d:qmp}ﬁm%, d prefered lsabgroup ©f eompdlrals is that
e aral koxy substituent is

SUbg%"gy%fl ﬁﬁ) gﬁ%sywﬁ%%n'm nore substituents selected from

mistlhe group consisting of halo, cyano, nitro, -R8-OR,
nls1522C(O)O?7 -R8-C(O N(R7)2, -R8-C(ORY, -R8-N(R7)_2,

N(R7) (O R7, and -R9-N(R7)C(O) OR9), and wherein
R’ isthydragey) arybdraﬂ@il qrnllmhyscamcaiykoxy substituent is

R sGhRR AhoSHBR, b bRt ARk o B S5
R® is-aralkoxy wherein the alkyl radical in the aralkoxy substituent is substituted by

hal %W' aﬁﬁgw&%%f} %ﬁ'f"yi rt)argo a%ﬁ%gﬁe&%%eq?s optionally

Pﬁuwmmmmom%bsﬂﬂeﬂé €2IBZted st INegfoub con3|st|ng7 of halo and
%zal\& ) (O R7, -R8-N(R7)C(OQ OR9, -R8-N(R7)-S5(0 2-R
8- O N( R7) 2]-C(O OR7; each R4 is independently
eachsm ie irtdederfidently sbiecigrdrom thersows torgistihg bikifdeagen, aldK ¥ikoxy, halo,

al Kzﬂéglkyl amino, monoalkylamino, or dialkylamino;
R’ is hydrogen; /
R®is hydrogen;
each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and
each R®is abond or a straight or branched alkylene chain.
Of this preferred subgroup of compounds, preferred compounds are selected from the
group consisting of the following:
2-[15-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1, 1 -
dimethylethoxycarbonyl)propylJaminocarbonyl-4-(1-phenyl-1-
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ar al koxy, hal o, hal oal kyl, hal oal koxy, hydroxy, cyano,

al kyl t hi o, carboxy, al koxycarbonyl, 5 am nocarbonyl,
wabdoyhszssdonyl , nitro, am no, nmonoal Kyl ami no, PCT/US2003/039079

di al kyl am no, carboxyal kyl-&* no, al kyl car bonyl am no,

2- [1g'i(é-?$l<t5 éﬁ?r,rbgo Me?gn@g-ﬁ@@%%F)%;g;éal%oiypropyl]aminocarbonyl-4-(1-phenyl-
al kwm@am&shgbdﬁ@mzﬁgﬂm@twl am noal koxy, and
IS selected fromthe gr

| al
21 gZ‘L rtg%ﬁa%egylwraﬁ%%ﬂ-ybsﬁnmy %wp@sywpw%mmaﬁgkw-‘* -(1-phenyl-
cankg ),ﬁth g,}(,&;mfy bonyl , aral koxycar bonyl h ;
i k d alk b | al kyl; R6 rog
21§ RS BBy Ry S RBRY oAy rEPKAING AR R methyl-4-
| S (KB etarbdMiethddylinomedl kyl, or hal oal kyl ; each
bond or .a straight or branched al kyl ene chain
2-[1 gzzh(etlp@(ypgrbﬁw in- am%gqarbogylgrqaylpowpmﬁglﬂqmnggqrbo%&ﬂuoro-7-
Q°m*el'HyMRi?ﬁ@ﬁﬂﬂ%éﬂb&@ﬂn&boﬁ@%@hﬁ@s a preferred

ounds Is that subgroup of conpound
2-[1%?eéhwwﬁbp@,y')plp%awﬂyl)éarbgnylﬁ“carb,owg@pwﬁwnowwnw 7-chioro-4-(1-
ar gdrisy *ys-1 he@l)‘ﬁi@fﬁcﬁ@&@ﬁ&){{e in %u%ab@t@é’dﬁd ogen,

car boxyal oxycar hon

2- H%K"aiﬂ&ﬁé«)’ﬁ%{%ﬁ@»ﬂmp&rﬁw 1-yhsar%gméﬁanaempmmaémnoweonyl-G-ﬂuoro-?-
al fethyt- &fé’!-ﬁé%hthﬂ %h%éb&%ﬁﬁét}ﬁo@éﬁﬁ{ohﬁélem i's

substituted Ci wheréin the aryl
2-[1§- &b(%ﬂxypafbmé)pme@% yheR1BeRy-3crankoxyBrogpianagnagarionyl-6-chloro-8-

SUﬂl?drbMU(ﬁ SHetRYxyREMORY- ﬂBﬁ&yﬁHﬁ%@%ﬁﬁElﬁe%&@&b%@ﬁf rom

oup consi'sting 25 e

2(1§- §4 %M@@faewllpwes@lre&waaarbewh&q«?éb@war@pylmao@rbwl -Bfchloro-8-
hy i 8201 - Aok~ 1- ;ﬁ{éﬁ%h‘leth@:@&mohh@krpé’éelﬁ% beigam no,

nonoal kyl am no, ~or drial kyl am no; drogen;
2- [1$ {4- fﬁt@wgqhon;@)gmrqzm ,1yl)ﬁ@rgp@@-@rpar@wpqopyl&rgunocarbonyl-? methyl-6-
o A ol i g
2-[1 %&ﬂu@twcafbowﬁmm1-yt)fa%’bew@opacwg@nman@m@carbonyl 7-methyl-4-
sefe e&th8 chiRRYIt 118herii)RidthdxPasihdiink MuRlioroBGetcdddP Wi ny:
2-[(4de XX‘@FWDE‘Q?'@@W;A -yipaseeraimethwllaminasartesily-flgorp7 -methyl-4-(1-
di gﬁé@yh_@&%&%ﬁ%&%w},&ﬁ@pyl ] ami nocar bonyl - 4- (1- pheny

--------- oxycarbonyl met hoxyqui nol i ne; -
21 S—(%@tmﬂarésmmemzm -UsPoard oxyprppyligrinocarbonyl-7-methyl-6-

S ﬂd’dr& at@sesv&ﬁ&m@y rwrb rHet oWURBIMRARXifUS GRERO §¥d;

gx am nocar bony g
2-[15-~(4- Pethoxycarbonyl)plperazm 1-yl)carbonyl- 3~carboxypr0pyl]ammocarbonyl-?-methyl 6-

fluoro-4-(1-carboxy-1-(3-methoxy)phenyl)methoxyquinoline in trifluoroacetic acid;
2-[1S5-~(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbonyl-6,8-difluoro-
4-(1-carboxy-1-phenyl)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyi-6-
dimethylamino-4-(1-phenyi-1-carboxy)methoxyquinoline;
2-[1S-~(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-7-chloro-6-
methyl-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-[18-~(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyi-7-methyl-6-
chloro-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;




1- met hoxycar bonyl ) net hoxyq ui noline; 2-[I
S- (4- (et hoxycar bonyl ) pi per azi n- 1-yl ) car bonyl - 3- car boxy
w@e@ppiizedri nocar bonyl - 4- (1- phenyl 1- car boxy) neCTUS3003/039079
uinoline; 5 2-[I
et hoxycar bonyl ) pi peraZ| n-1 -yl ) carbonyl - 3- car boxy

21 %ﬁéﬂa @@pmmonvl)memym Tayl)catbanhiedry | - |

S (4 (te"% hoxycar é% pécggr}oggl'é ﬁ'lTIOI'O -7-methyl-4-(1-phenyl-1-
- y Fyreamnmedfioxgadeelbeky pr opy! ] ami nocar bonyl 6-f 1 uor o- 7-

2o N B ot

5 0p91 ']Jali@r?rm,eé!%& 9’rph¢n)dh1l eﬁrbomrnqﬂwomumohne
2- [19@4 @ﬁé’t}ﬂoﬂyogrb'ﬂﬁyﬂ)ﬁ BELBAXNY AR IS cABokyprddy M RRES b fiyi-6-flucro-7-

mﬂ(yéﬂﬁm@@ylﬂmqurp@thaqumphm indefiusovacetidacidr boxy

2- [19(41@/4 hm%tﬂﬁ%%@ﬁ/ °aﬁ’°§‘k§5?'ﬁox"§a i e [

S ?arqumpyﬂeramgwiapmd165woacz~7fmqhy+4yﬁammw1 - car boxy
10 1|‘Olrg%?%%@%ﬁ%“%aﬁ'ﬁm@é%ﬁﬁgﬁ | ) met hoxyqui nol i ne

2-[13-H- ﬁ@r@nrz;ylg@bgnyl)pﬂaezaz[’ n-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-6-fluoro-7-

S- &éfrﬂfg PRRERIRY l}axg REh3Halinbing ih iuBRREet’aGa! POxY
21§ mettwy(pnemd)ﬂqu:a»1wearg»bmw@emcbeyqul noline in

?ﬁ* ?"fﬁi“ 8%{?)%9%zﬂfepg'ls@;"ggafb%v'yﬁ Juore T amethyl-(lpheny.1-

15 pr@ﬂj bogyamethoxyauinatipe:- 7- net hyl - 6- Lo
2181440 Nothy o iAToRRIY - gf_}/i?)a%#bgf_ﬁ{l Y ERERYbraFhAREAbAR-bRuoro-7-

S- ethyke4ib-pheny-i enayhoy)methaignindling indrfiuocoaceti®acidy boxy
2- [15? gp ﬁ%%)ﬂgﬂr gﬂlﬁ qwgfﬁéﬂﬁ Q@ Hgﬁ';a; ﬁ&)fyc%%aop%l)propyl]amlnocarbonyl

t r$-fl|JQror7oa'®§1yl 4-(&phdnyl-1- carboxy)methoxyqumollne and

20 201 e AR o R EE BBl A AL BB TGP ety

P h@l‘@heﬂ}ll—b-aanboxx/))nwtdwwmhnam triflaproaget(cl acid.
Sr gﬁth BHQ(SM!‘?@ (? Yf}u]egfllﬁé gét'f&éﬁl alyc;v}a?r? {hgtgwnmary o?{heqn\yentlon a

] am nocar
Preferﬂed@rflﬂp@f(cmmaumythat gmuplofmmp)qumdnwmamt hoxyqui nol i n
misg.lntrlfluoroacetlc acid; 25 2-[I

(4- (et hoxycar bonyl)p| perazin-1-yl)carbonyl - 3- car boxy

25 nis bowdyl ] ami nocar bonyl - 7- et hyl - 6-

1. oxy) phenyl ) met hoxyqui nol i
R'is Hg&%rﬁ%,“rwugaﬁ}{ aczfyallégx%%fﬁg'g [1 S-(4-(ethoxyca rbonyl
R? is)ydregenzéarboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R® |sr?}e?er¥ér3/f:@p[t§8%w su%;ﬁ@{g?%ﬁlcg}goﬁ %rﬁéyﬂ%ﬁ%og%ﬁtﬁgﬁpw the group

trtl:drisatmg)af:elkylchaimhaloaﬂeyﬂ 1R OR7 -R®-C(O)OR’, -R%-C(O)N(R"),, and
30 '\9( a)hoxycar bonyl ) pi perazi n- 1-yl ) car bonyl - 3- car boxy
propy % "1 nocar bonyl - 6- 30
eachd? neirtdgpbandendy 4eletted Hony the lgrowy tansisting bhiopdyegen) alkiinalkoxy, halo,

%%O?I‘&I HER T BeRIYaiRey Y AR ar bony! - 3- car boxy
R® lsrb’nydmbﬂ\,am nocar bonyl - 7- chl or o- 6-

6 |- 4- (1-phenyl - 1- car boxy) met hoxyqui nol i ne in
R 'sm‘s,&%egroacetl c acid; 2-[1

—35---eachRYig-hydropenyation; kmylyehr}arkylper memkyl -3tld)-car-bonyl -3-carbaxy. . ..

eaCh%BOg¥<ﬂ°§81€Eg§ﬁ Wﬁpgf Qr@ﬁ‘%@&%‘jyﬂﬁﬂe@? Vqui noline in

trifluoroacetic acid; W 2004/ 052366 PCT/ US2003/ 039079
-28
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2-[1 S (4-(1, 1-di net hyl et hoxycar bonyl ) pi per azi n-|
-yl ) carbonyl - 3-
woreaohosasear bonyl propyl ] am nocar bonyl - 6-f | uor o- FETES1993/639079
4- (1- phenyl -1 - carboxy) nme2hexyqui noline; 2-[1
S-(4-(1, 1-di net hyl et hoxycar bonyl f?epi perazin-1-yl [) car bon
y| OBthisaprtexipdraspyn plaannosads Grifeterrgd compound is™2-[15-(4-

(ethoﬁc;eléér%@b%@ﬁrﬂﬁ@béﬁrﬁ&ﬁﬁh%%o&}ﬁrﬁﬁﬁlf%\%ﬂadﬁ%d?ﬂwﬂﬂbﬁq-i
tetra@i’%‘?ﬁ%’ﬂﬂﬁ)@yﬂmmﬁw Jnprifhearaagetic pCigh ) car bony! - 3- car box
yp o] o '
T oI . colroL s Tt s Bt gioup of compounds
whergin; f | uor oacetic acid; 2-[1
mis ¥ (4-(1, 1-di et hyl et hyl am nocar bonyl ) pi per azi n-|
_ -’yI%car bonyl - 3-
nis terHoxypr opyl ] ani nocar bonyl - 6- f | uor o- 7- net hyl - 4- (1- phe
R isW%(IBrobén,]é}{ICQFMHBRB%WWm ine in trifluoroacetic
“acid; 2-171 ' '
R? is ydupgen. gasbrxyalyic alkexearbppyiplkyles aralkoxycarbambalkyi - 3- car
3. 3 , - 6-f. - . R
R s PRASH IBKpI AR R on R abald e Teteromniatiow sybstiuent s
t romtionallysaibslitited Hi iofie opmpre substituents selected from the group consisting of

5 RO R A o s bl

‘hoxycarbon or opyl'] am no
n%tbﬁﬁ%eﬂllﬁ fménelr@anﬂl op @aﬁhsMWQﬁbbma@/qrum&ﬂ gubstituents selected

2- - 8 DL ;
2 Hnie g st 2 e T S0R
pr-opy(PIN{R ke aRb R YNERS)f | uor o- 7-

can T Viefeldeoky SBLeTIoA! ROUO PR ORI, Blon akony. o,

- yhglealkyhaanyino 3mpnoalkydamise horidialkwangivar bonyl ) pr opyl ] ani n

5 yl -
RG !521_9?1{09%{1‘,0_ 7- met hyl - 4- (1- phenyl - 1- car boxy) nmet hoxyqui nol i
R ishwdrogao; 20 2-[1

eaCh%K'éhg&)‘gg%:a)@h%%Mﬂ%%%§?*ﬁ%| - 3- car boxypropyl ] a

each(nl]i‘{]ig ;é:r;pﬂ oF asHalghk 85 g@ﬂﬁt@d}ﬂiﬂ%&i@l ghai. i n

e . .

2L LFHBRER o btboniouh S, pFUREY BiffipSlnds L Bolel fbm the
group censistingdf ghefplowingconpounds is that group of

2GR e ool sty inh Srgony4c-

25

30

B35

hyahethylisoxasel:3Byimpeth@plquinalinedr yrifuonmeptiaadig]  or

X : ' t I
21 L ELRSEIE TR oo 13 S 00 oo BRI -
t heethyibipzoldeyl¥methdxyguinbling ik yiifluokescetic acitoal kyl ,
241 Bt 5o Bl Pern 1 PR ER L H R G ruBbodBronviamingaroonyi-4-(1-
gr pognyt trethoycargomyi-1ronthrojgeathoxatkipdlineal koxy, hal o,
2-[1-?@kq%@‘éd&é%rgﬁﬁmp&%r?gﬁ’ﬂ%Lc%réé@ﬁlsﬂc%mo%p%p%é?XihS‘.EBch‘?nyl-?ﬁnethyl-s-
- - Bore-4-(1eceriexy- +-thien-Bryimetperyquirdkipe in-taflydroacatialakigt |
2-[1 §—?4-Pe%8&k§%hn)ﬂ%%érézin-1 -yhcarbonyl-3-carboxypropyllaminocarbonyl-6-chloro-7-
methyl-4-(5-methylisoxazol-3-yl)meth‘oxyquinoline; and ’

2-[1-(4-(ethoxycarbonyl)piperazin-1-y!)carbonyl-3-carboxypropyllaminocarbonyl-6-chloro-7-
~——--—methyl-4-(2-methylthiazol-4-yl)methoxyquinoline in.frifluoroaceticacid. ._.
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—_ 4,35&, -

each R8 is a bond or a straight or branched al kyl ene
chai n. WD 2004/ 052366 PCT/ US2003/ 039079 -29 O this
W(pmmﬂ/@ﬁzsed group of corrpounds a preferred conpoos2003039079
2-[1 S (4-
(et hoxycar bonyl ) pi per azi n- 1 yI ) car bonyl - 3- car boxypr opy
Premqratm ot theobafwonnds of the lpvention

t e%é@%%b@um'tﬁ@lnggnt%nyér% gI'HpBFHd' Jb%o?oﬂ)g to the me hods described

trifluoroacetic acl referr group

belowdmffinuintiewing Resetian Schemes. illds un@ars@o@ that @Tosempmnd@ of the
mveﬁtnd’?‘{\l% PJ' Bre ABt 'sEeé’rﬂc&ﬂ E%ﬁ% & |Eéhe ﬁll%\hlg? %Qﬁﬁe@cheﬂe\él may be

, or al koxyca
prep@m@@u@rﬁyntr@pq 95@¢§&$€l§d‘ﬂ’5ﬂ the apprognately substltuted starting materials

and ?éag'eKBWﬁ %qu.ﬁrld@}slft%d %pcilﬁ)?lﬂ 'tr%q&%hgr%f?@ﬁ 3 tﬂ% lE:pﬁ%munds of the

relnt oxXy ra eteroary
inverlifhs 85 deegibed §elomaﬂ@h@nal teastivesgrioups dor exampies l"wdrovrnrafmno or

carb%k@%’r{)g%%%ttﬁe %(Ré:):%%ﬁ fgé}@ﬂb\l\ﬁ@r@ é@ﬁlﬁpﬁg %P&’aﬂgn Ray be protected

as needadday the appiepriaietpsetesting mpkmytre@tmsthe trm@'medna;e compound prior to
the de@,gs@ RIAAESH it gfat éﬁ@&rlagr piofs Lhé giogg 5’? s o fmém&fs known to

stituents s consi st
thosgpkyndmanaqsigll inae edl Ky protRgingrRroupsrBaydhen mTemwed &5 desired by

et W oo BtreB U ho 8 Sl HARRRCOE ot
Suchprietsojing bedups and anai@dqme desgribed tm@etalblnk@rleane nbW.@nd Wuts,

. 1B OUCHR S IS o8y Sy e

Prefeyef m&agfm R®tecting ghavpd ace "ché(tftmtcgwcarbonsb)mw

ain. O this preferred group of conpounds,
ben@lg%ygrgﬂr?)g; 20n’pounds are selected fromthe group

c oHs\rlllsalscm be eppreliatddohy hasaskilled-ip the art, although such protected derivatives

of co?h;go Fith‘ﬂéX%% 85‘¥% bgécﬁ’@éé‘ég&e%n Yhe SGRRARY b tRe GRIRESY. may not

am nocar
POSS¢§$ hmrnmmwma:tnyit» aesunbxihgyimayl bersginiinistered to a mammal having a

deo e g SRR S SP SR prFRs Sy g Ppreafigs mrebglzes i dyg body to
formmoppplhdsoitbe inviotigr whicki are pharmacologically active. Such derivatives may
theré;rcgritegyé é@f?@éﬂ as "&Fbarﬂ‘gaé'h %Iyp%'&rugé bpcecrﬁ&ukﬁé H fﬁ%rir?\?e%%r'\ §re included
wvthl&imaa,éc(b@emma:aavmml ) pi perazin-1-yl )car bonyl - 3- met hoxy

CALRERNPERY e SRRt ot sty sndr
variablesIof (e deni¢toct faramtaergre ppimissibiziontyif s,dchmnbmaydms&eslat in stable

com s SR G RSB e R Mhirle st arse bt tre an

Transient ¢qmmouadssaneond1mteld by bfatkets.

S ?él yél?é\%%é%)g gétgl%ﬂpé}ﬁ);% t [{) %ﬁ%raty)l gflc)opn%wr%]sy of formu"ila H)o(\%)(\ere R%is
aryl, aralkyl aryloxy or aralkoxy) are only described below. However, one of ordinary skill in the
art would understand that in order to prepare the corresponding compounds of formula (1), all
that one would need to do is replace the pertinent intermediates (such as compounds of formula
(J)) with the appropriate compound (such as compounds of formula (J) where R* is

hetéroarylalkyl) and to adjust the experimental parameters accordingly.

A:--——Preparation-of-Compounds-of-formula (D) - -



nmet hyl - 4- (5- et hyl i soxazol - 3-yl ) nmet h' oxyqui nol i ne; and
2-[1-(4- (et hoxycarbonyl) pi perazi n-1-yl ) carbonyl -3-carb
W@200p/0833¢6 | am nocar bonyl - 6-chloro-7 -35 -- PCT/US2003/039079
met hyl - 4- (2- met hyl t hi azol -41yl ) met hoxyqui noline-in_tri
fluoroacetic_acid. _ WD 2004/ 052366 PCT/ US2003/039079
-30 Preparation of the Conpounds of the Invention The
compounds of the invention are prepared according to
t he met hods described belowin the follow ng Reaction
Schenmes. It is understood that those conpounds of the
i nvention which are not specifically prepared in the
foll ow ng Reaction Schenmes may be 5 prepared by
simlar synthetic processes with the appropriately
substituted starting materials and reagents. It is
al so understood that during the preparation of the
compoundVlI@SING iUR(BNo%IME OFcPUBLISATION
addi ti onal reactive groups (for exanple, hydroxy,
am no or carboxy groups) on the internediate
conpounds utilized in the preparation may be protected
as needed by the appropriate protecting group by
treating the internedi ate conpound prior to 10 the
desired reaction with the appropriate protecting group
precursor by nethods known to those of ordinary skill
in the art. The protecting groups may then be renoved
as desired by nethods known to those of ordinary
skill in the art, for exanple, by acidic or basic
hydrol ysis. Such protecting groups and nethods are
described in detail in Geene, T.W and Wits, P.G M,
Protective Goups in Organic Synthesis, 2nd Edition,
1991, John Wley & Sons. 15 Preferred
ni trogen-protecting groups are "Boc"
(t-butoxycarbonyl) and "CBZ" (benzyl oxycarbonyl). It
will also be appreciated by those skilled in the. art,
al t hough such protected derivatives of conpounds of
the invention as descri bed above in the Summary of the
I nvention, may not possess pharmacol ogical activity
as such, they nmay be adm nistered to a mammal having a
20 di sease-state characterized by thronbotic activity
and thereafter netabolized in the body to form
compounds of the invention which are pharmacol ogical ly
active. Such derivatives may therefore be described
as "prodrugs". Al prodrugs of conmpounds of the
invention are included wthin the scope of the
invention. It is understood that in the follow ng
description, conbinations of substituents and/or 25
vari abl es of the depicted fornmul ae are perm ssible
only if such conbinations result in stable conpounds
whi ch can be isolated by methods known to those of
ordinary skill in the art. Transient conpounds are
i ndi cated by brackets. For purposes of convenience,
the preparation of conpounds of formula (1) (where R3
is aryl, aralkyl, aryloxy or aral koxy) are only
descri bed bel ow. However, one of ordinary skill in the
30 art would understand that in order to prepare the
correspondi ng conpounds of forrmula (11), al
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that one would need to do is replace the pertinent

i nternmedi ates (such as conpounds of formula (J)) wth
woOheo4apmsepri at e conpound (such as conpounds oPCTmiIS2eB@a39079

(J) where R3a is heteroarydal kyl) and to adjust the

experimental parameters accordingly. ----35-- - -A
which tan theh ®Rafetddrd-<edm BEetirRf proeédi Po(rBhmovéhe R nitrogen
2004/ 052366 PCT/ US2003/ 039079 31 M SSI NG UPON TI ME

pFOtGGUfQDQJBEP CATT ‘orbeing regoted G@QS@%CWL{DQZIS@QTFW@@?Q? fargpcompounds of
formiWBi(CNafkD) WHRTeiR R i Sa8&rib& shRRIRIHE SBRMARESthE thvention.
procedures to renove the R a nitrogen protecting
group prior to being reacted with the conmpound of
B. [ Obréphratidd) off CorhpblihdLBPRIRE @) formula (C) and (D)
wherein R is as described above in the Summary of the
| iv@mpounds of famular () araxintesmediptesdinurigrargtion ef ¢ampreunds of
o B 020 b R Bloni et it 28 whreif s as
descyib ahpvadn theszummar afdhelnventioreRcis iastieserihadeabpye in the Summary
F . Dk B ibgd as above in the Summary of
Oftht eélﬁtw\}}éﬁ?q gnﬁéﬁ%gjlle@%éslp@éscri bed above in the Summary
of the Invention; and R10 is al kyl or aral kyl: 10
REACTI ON SCHEME 2a O 65%@' Wn R10-O-C=C
ORIO+ 1 Vi (R)n 1‘#_‘?@ ~9N%()EE§ (F) O(Fa) O
OH RO-0(Rnt HO(RN NN O(G Of(H GConpounds
of fQrmul ae éE), and (F) are commercially avéil abl e,

for ®xanmple,/from 15 Al ch, qr may br'brepargd #
R |(Pr_gCl_o(g1Fpmds kn wn ‘IJLO(H hose»of Lo _dé)nar skil | +"(R4)n
Rd

inthe art. MpourkiN "o ormula (G M (

may al t@natively be prepared by nethods digclobled in
Great Britain Patent No. 1834 705. | general , (Fa)
conpounds of fornmula (H) are prepared{by first ]

treating a conpound of forrmula (F) in a protic
solvent, such as ggthanol, wth an equinolar gppunt of

a conmpound of ‘
7 | X = 7 N
. R L P (R%n HO « | /-—(R )
N N
o G) o (H)

Compounds of formulae (E), and (F) are commercially available, for example, from
Aldrich, or may be prepared according tc methods known to those of ordinary skill in the art.
Compounds of formula (G) and formula (H) may alternatively be prepared by methods
disclosed in Great Britain Patent No. 1,334,705.

In general, compounds of formula (H) are prepared by first treating a compound of
formula (F) in a protic solvent, such as methanol, with an equimolar amount of a compound of
formula (E) with stirring at ambient temperature for about 30 minutes to about an hour,
preferably for about 30 minutes. The solvent is removed by evaporation to form a residue.

To an aprotic polar solvent, such as diphenyl ether, heated to between about 200°C
and about 250°C, preferably to about 250°C is then added the residue and the temperature of
the reaction mixture is maintained at the high temperature for about 30 minutes to an hour,

25 " preférably for about 30 minttes, at which point the reaction mixture-is-allowed to-cool-to—

ambient temperature. The resulting precipitate is collected and washed with a aprotic polar



20 formula (E) with stirring at anbient tenperature
for about 30 m nutes to about an hour, preferably for
W@beus5366 m nutes. The solvent is renoved by PCT/US2003/039079
evaporation to forma resi-@d8e. To an aprotic polar
sol vent, such as di phenyl ether, heated to between
about 200C and about 250C, preferably to about 250C
is then added the residue and the tenperature of the
reaction mxture is maintained at the high tenperature
for about 30 mnutes to an hour, -25 ---preferably
forabLit-30-m nutes, at which- point-the reaction
m xture is-allowed-to-cool -to- anbient tenperature.
The resulting precipitate is collected and washed with

v 581 h MUESING WRLINHIMEDE BIIBLCATION®

PCT/ US2003/ 039079 -34 REACTI ON SCHEME 2b Rd4a Rda X
XXX ®2N - HEN (Fa) (Fb) O OOIl I~ X 10 2. (Fb) +
Rlo OCCC ORlo R-ONPR4a (E) OX (G) 0 HO-r_~N
Rda 0 (&) Conpounds of formula (Fa) and fornmula (E)
are commercially available, or can 5 prepared
according to nethods known to those of ordinary skill
in the art. In general, conmpounds of fornula (Go) are
prepared by first treating a conpound of fornmula (Fa)
with a reducing agent, such as tin (l11) chloride

di hydrate, under standard chem cal reduction
conditions, such as in a protic solvent, to formthe
conpound of formula (Fb), which is isolated fromthe
reaction mxture by standard isolation techniques. 10
The conpound of fornmula (Fb) in a protic solvent, such
as nethanol, is then treated wth a slightly excess
nmol ar anount of a conpound of fornmula (E) at refl ux
tenperatures for
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15

about 2 to about 4 hours, preferably for about 4

hours. The reaction m xture is then concentrated. An
wongaiszsesol vent is heated to a non-boiling poPat/US2003/039079

tenperature of between ab®dt 240C and about 260C, and

the concentrate is then added to the solvent. The 15

tenperature of the ni REACFION S@kEMERhed at the

non-boi | i ng,poi nt tenperature_for about 10 to 20
m nutes, pPreferably for about R20 minutes. The reaction
m Xt ure s &n cool ed sl & Xambi ent tenperature

ent. The conpound of

I SO atﬁ‘fj he reaction m xture by
sta dlsolatlontech E'ues such as filtration. WO
2004/ 052 PCT/ US2003/ 03907(?: -35 The conpound of
formul a ?@) is treated wth Q)hydrol yzi ng agent under
standard hydrolysis conditions and then treated under
standard reduci ng conditions, such as hydrogen gas
and pal | adi um over carbon, to form a conpound of
formula (o). Co ounds 06 formula (CGb) may then

used instead of /grr_poun_%eof formul a ( OI n 5
2. sulypppuent I?gac_cf? {poprepare J
t he i nvention Preparatl on of Con'pounds 0 3
(la) Conpounds of foEyula (la) are conpound Qf the X
invention and are prepared as described belowin
Reaction Scheme 3 wherein m n, R, R2, R4, R5, and f@a)
are as defined 10 above in the Summary of the
I nvention, R3a is aryl or aralkyl, and X is hal o:
REACTI ON SCHEME 3 OH R3a0 1. HO (R4)n + R3aX R3gp eN
(RA)n (KY O(H (J) 0 RBa0 OP, HOI / (R4)n ( N
Ye. 0 (RS mO0O R6 2. (L) + RI-NN N, (D 2 R3
(RBY)MOR6 (R4)n (la) RL--1" " NN HO

N R4a

O
(Gb)

Compounds of formula (Fa) and formula (E) are commercially available, or can
prepared according to methods known to those of ordinary skill in the art.

In general, compounds of formula (Gb) are prepared by first treating a compound of
formula (Fa) with a reducing agent, such as tin (ll) chloride dihydrate, under standard chemical
reduction conditions, such as in a protic solvent, to form the compound of formula {Fb), which
is isolated from the reaction mixture by standard isolation techniques.

The compound of formula (Fb) in a protic solvent, such as methanal, is then treated
with a slightly excess molar amount of a compound of formula (E) at reflux temperatures for
about 2 to about 4 hours, preferably for about 4 hours. The reaction mixture is then
concentrated. An organic solvent is heated to a non-boiling point temperature of between
about 240°C and about 260°C, and the concentrate is then added to the solvent. The
temperature of the mixture is maintained at the non-boiling point temperature for about 10 to
20 minutes, preferably for about 20 minutes. The reaction mixture is then cooled slowly to
ambient temperature and diluted with an organic solvent. The compound of formula (Ga) is
isolated from the reaction mixture by standard isolation techniques, such as filtration.”



10

J— 15 -

R2 0 1-5 WO 2004/ 052366 PCT/ US2003/039079 -36
Conmpounds of fornulae (D) and (H) are prepared by
woreaohosts6ali scl osed herein. Conmpounds of for nuPer/(93003/039079

are comercially avail able3stor exanple, fromAldrich

Co., or can be prepared according to nethods known to

oné&hg corppelingefyformmula (Ga)rs treated with al hydgyringaggent under standard

f r [

ryorG S R arkdih Y et Bhad arPRP RGN Yorkdficl, such as hycrogen
gas 94 pallagisonovsyearhesi to formdicompagnd efiformels (Eh). t he

pr i
D EaApEnd xR G B E Lk RLSKRDK ol s offmta )
subseumpit'Reactign Hchemesdquarensireicorapelings o thednventipound of

formula (J) at tenperatures between about anbi ent

tenperature and about 100C. The reaction mxture is

C. st Prepasatiorof Gompounds ofiFermuladladut 10 hour s,

pr ,

or Cpipatids qrimAfigHan &8 cBfgbing ffip WpHipr i aRRgea as
descyiberh delow inyReastigns Bsharomdiwhietairs m, o, Ri, &°dRY, RS, amhRbanechs defined

f. for . )is b BIoAN
abo'gin b Sielying e fET RUDS 8L ar PRV Bad e bl

chl ori de and DVMF or nethyl ene chl oride and

triethylamne, is the r ( | slightly excess

nol ar anount of a pep?ﬁé&éﬁiéﬁ(éWFg’acti on additive,

such as @ghydroxybenzotriazole ("HOBT") andg¥®g

slightly| excess nolar anmount a coupling agent flor

am de r on, such as 1 15 =~

i anifidBriepy | - R¥EKhy rTarBodi RRsfle

nperature. An equi nolar ano
conmpgund OE formul a (D) iz an aprotic solvent, such as
nethylene( hloride, is thé added to the reacti%n

V7R (K)

m xture. The reaction mxture is stirred at ambi ¢gnt

tenperature for about 4 to about 12 hours, prefé&rably
for about 12 hours. The conpound of formula giesg) is
then isolated fromthe reaction m xture by standard
i sol ati on techni ques, such as evaporation of
sol vents, extraction and concentrati on.

conmpounds of fornula (la) may be deprotec
the corresponding free acid or free amneg
derivatives. Furthernore, conmpounds of fornula (la)

wherein RL is a nitrogen-protecting group, such as an
al kyl carbonyl, cqﬁ§ggcpydhplyzed under standard acid

hydrol ysi s condi ti-pns tjo yilel d the correspondi ng
2. conmpoynd of f@tﬂH(a /g)giﬁb inggl is 25 hydrogen,

whi ch can then be\tréated,with the appropriately
substituted acid halide, "carbanoyl halide or
i socyanate to yield the appropriately substituted Rl
compound of formula (la). D. Preparation of Conpounds
of Formula (Ib) Conpounds of forwula (lIb) are
conmpounds of the invention and are prepareQ&Q§ 30
descri bed bel ow in Reaction Schene 4 whereinin, R,
R2, R4, R5 and R6 are as descrifed oabge |
Summary of the Invention, R3a é arlyl ar arlat kyt-—
I's halo: WD 2004/ 052366 PRTLNS20 SN
__/

®),  (1a)
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-37 REACTION SCHEME 4 OH (R5)mO0 R6 \ (R4)n (H R1-N

NNH+HOLN/ 20O (D) OH (RBYmO R6 / -(RA)Nn (M
waR200M052386 R3aX (J) OR 3a (R5)mO0 R6 / - (R4)npC1/0%2003/039079

R-- JNal N/ O Conpoundséef forrmula (D) are

prepared as described herein or may be prepared by 5

e CREWOURGForfornaLlas D)emddHi Rresrgpasied by methedsedissiosed herein.

Conﬁgm‘?@mﬂﬁa Jgra]i%‘l:&n&@ ﬁg%vara%ﬁﬁ d&%&(gﬁp%ef@ﬁ'\' /Qﬁﬁlchf Co., or can be

herei n or e prepare 0 one
prepgragh ﬁ?&PSﬁ"@A‘PImethﬂd& lﬁwmtp ong @€ prdinasy skibinghé atnd i n

Gr ﬁ'ﬁéerﬁHlt&inﬁbdfﬁ\Hg BF fo'(\lﬁ%aj(iaﬁye grggareh&yg?ﬁﬁfeg ing a compound of

formMae( OHR@;@?@@@&MIWSW sy@the(stsmoquns;fsucroasrm the (présence of a base
in arﬁébrélﬂf §H’l\}eﬁt S G éééﬁﬁpéénsclé%mar%%eigzv K hgl?gm‘?e{ﬁlna% ('E)‘TVIF“) with
an eﬁ'é'molad ameynhof awgom@camdquﬁ fpfa'dllﬁ @ e@emamras between about ambient

temdéYéiﬁl@%fﬁeé%% i (‘J@’éo"l%e(re]a'%ﬁ i Fléjls%tlrcrlaa %H gbo%fﬁ%%ﬁrs to about 10

nol ar anpunt a COUp I nNg agent
hours, prefegablyifof abeltridthoprsa e welprtb@wmp@uumommd@; whictlés then

t
treaté? Eﬁ@cr g}n%rgltgacg‘mrr&?éls CSWE% ynﬁﬁj tﬂé‘%oﬁﬁgyh ﬂ‘Fz ﬁ?ﬁ[}
su€lre cemapaeundrnf |f@rnwla:fu) #Y anjaproticsalvent rrwddead farexammple, methylene
chloﬁo%aéﬂd'a F 5 et fone url;dg?a?\g 'rtn‘?é}hﬂé%ﬁ\%f § thén #64tb8 Gith Aslightly excess

- lent-t
molag apepnicd adjep[tme@oummg ireachier additieriisuch as 1-hydroxybenzotriazole

OB SO R SO o, n s
(3- dimﬁ@y@mmwlmm@aru@smse (EDICIYSECORIGBIOTSeratuB& Ah equimolar
amo rﬁroﬁlceglg%nd of ﬁog‘ﬁﬁ\a Aﬁf eé:zarcgt Oggl\}seﬂg ﬁ[lgligé h\?g%a/g% qtf\i%lde is then

I sol nrques,
addeﬂftO thecregefionamixture.eXhe e&acmam mintare dostireatt atambient temperature for about

4 to about 12 hours, preferably for about 12 hours. The compound of formula (la) is then
isolated from the reaction mixture by standard isolation techniques, such as evaporation of the
solvents, extraction and concentration.

If desired, compounds of formula (la) may be deprotected to yield the corresponding
free acid or free amine derivatives. Furthermore, compounds of formula (la) wherein R' is a
nitrogen-protecting group, such as an alkyl carbonyl, can be hydrolyzed under standard acid
hydrolysis conditions to yield the corresponding compound of formula (la) wherein R' is
hydrogen, which can then be treated with the appropriately substituted acid halide, carbamoyl
halide or isocyanate to yield the appropriately substituted R' compound of formula (1a).

D. Preparation of Compounds of Formula (Ib)

Compounds of formula (Ib) are compounds of the invention and are prepared as
described below in Reaction Scheme 4 wherein n, R', R?, R*, R® and R® are as described
above in the Summary of the Invention, R* is aryl or aralkyl and X is halo:
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15" ~ambient temperature-for a-period-of-time-of between-about-4-hours-and-about-12 -hours;—

The conpound of fornmula (M is then treated under
standard Wl lianmson synthesis conditions, such as in
wo b@4psssence of base in an aprotic solvent, fBET/US2003/039079
exanpl e, cesium5 carbonat-87tn acetonitrile: DMF, with
an an equi nol ar anmount of a conpound of fornmula (J) at
a tenperature of bet REACTIONSKCHEMEdnt tenperature
and 100C. The reaction mxture is gjrred for a
period of tinme of between 30 m nut and about 10
hours, Rhef erabky for abou 30 ni nufes e conpound
of for a Ib)listhenisolggfed RYeti qH)
B'ar_,d i stl ati &S, such as
tion. 10 If desired,
conmpounds of Tornula (Ib) can De treated under
st andard gﬁﬂrol ysis conditions to yield the
correspon g free amne or acid. |[E. Preparation of
Compounds of Fornulae (Ic), (1d) and (le) Conmpounds of
formulae (1c), (1d) and (le) are clonpounds of the
invention and are 15 prepared as descri bed below in
Reaction Scheme 5 wherein m n, Rl, R2 p RS and R6
are as described above |n the Sunmary of the

I nvention, X is halo, ral q:;ﬁar and Izzlc
is heteroaryl: V\D2004/ Ng:,!eﬁa S2003/ OBIOFR-(R'RO (M)
REACTI ON SCHEME 5 OHR%— A)n 1.

HOO(H O (N X (R5)m0\Eﬁ/(R5) 0 R6 /N\
-'(R4)n 2. RN NCH + - NI?-1 ~N /
RR R (D (0) R3bOH R3b(P) (RmO R6 3c |
-(R4),, HR R~-N'~N N~

R%x (J)
0R3a
RMmo RS A
/ ' | +®Y% @)
RN’ N N\, SN

Compounds of formula (D) are prepared as described herein or may be prepared by
methods known to one of ordinary skill in the art. Compounds of formula (H) are prepared as
described herein or may be prepared by methods known to one of ordinary skill in the art, such
as those found in Great Britain Patent No. 1,334,705.

In general, compounds of formula (Ib) are prepared by first treating a suspension of a
compound of formula (H) in an aprotic solvent mixture, such as methylene chloride and DMF,
with a slightly excess molar amount of a peptide coupling reaction additive, such as 1-
hydroxybenzotriazole ("HOBT") and a slightly excess molar amount a coupling agent for amide
formation, such as 1-(3- dlmethylamlnopropyl) 3-ethy|carbod||m|de ("EDCI") at ambient
temperature. An equimolar amount of a compound of formula (D) in an aprotic solvent, such
as methylene chloride, is then added to the reaction mixture. The reaction mixture is stirred at

preferably for a period of time of between about 6 hours and about 12 hours. The compound
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(Q ~-/ R O(lc) RBc Rib-B(OH)2 (R ( mO R6 / \
Il I -(RA)n R--NJANN-~N/ R2 (1d) R 3b R5)m 0 R6
wo 2004886 N N~ NR R2 0 (le) Conmpounds of fpeTubzes/ 039079
(H and (D) are prepared as8descri bed herein or can be
ared according to nethods known to one of

5 pre
of qu'?“gﬂar{ )js RN ligolated froms tbc!a feactkwnpi@@weé)y@tand{aaﬂmam {eBhniques, such
as eVsdor8ith &tfhe 86IGerRS, 'ﬁE%Lo‘%l and C%Kéé,{tga%ﬁ, for exanpl e,

f Al Ch a ., or can be

rom Al drich em ¢ ‘ pr epar ed
acdbegrigoud akformua (Mhisvthen teated understahdaat Wiliknsdn synthesis

& . I d).
conf1fisn &6\ Sl OLNAEoL bl
carbppatin acgtepitriig:PMFawith ao g requinmiaraaneoint obaicomasund of formula (J) at a

temPPRBRNOF t}égnéé’é‘rpu%%%? Embieql?te%&eﬁ%tpreom %.u The fegation mixture is stirred

oxychl ori standar ogenat1 ng condi
for amesiod effioe i betweep 3@uniauteslani ebpeicl Oshasiss, forefarablyefor abou 30 minutes.

o ST Po A AP 7k S o

techpigues, iskcl a§ organicraxtractiancanecconcerntragiosonpound of formul a

X 55, RNV 35 16, S0 Sl S e
condjifeing fto yieldi the catrespohdingfitcReamieeaot acith ni xt ure by

standard isol ation techni ques. The conpound of fornula
(0) in an polar aprotic solvent, such as DMSO in the

E. 5 PBrepaeation of Camipauads of Ebrmalaedk),|(d)amdijle)at e, i s

th i th f f | P The .
e AT VG
prepafedizstdesernbeatimitw #HOReautidn Sohethe 56@Hareip e fre RAIRY RAtR® and R® are as

cescH o W sfmBGH g e & B B 60k oy, ana s
hetetvaryl's. The conpound of fornula (lc) is then isolated

fromthe reaction mxture by standard isolation
techni ques, such as filtration and purification by

R5)
(
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10 preparative HPLC. If desired, the conpound of
formula (Ic) can be treated under standard hydrolysis
wa@eoudiosizens to further yield the correspondi ngP€T/@682003/039079

acid or amne. AlternativeBy; a mxture of a conpound

of formula (0) and a coll_;&gund of formula (Q in a

pol ar aprotic sol vent ENEME $s heated to a

t enper at urgyof between about 80C and x}05C, preferably
to about 100C, for a period of tinme of) between about 6

hours an 15 preferably fop”abpliyl8 hours.

4. Th of —f‘(ﬁ thul a_(1d), i syphenld s a/e_d'(?r)mm t he
reac re by standard iso |olN t ni ques,
such pur i

f'gatl on by reverse phgse HPLC. )f

desired, the mpound of formula (Id) can b{a
hydrol yzed under standard hydrolysis conditions toy
further y| el d the correspondi ng am ne qr acid.
Al tern D,weﬂ)y, Re? conmpound of fornmul a (RO i tRéat
W th a/TQ unq},of forrrula(R) 20 up an

2. b&loN c Zm drpal Hadi tm M8buptng Rbﬁdll ti N
the c sporgh ng conpound of f or nuha (1 e) ,RZV\/m
isolated fromthe reaction m xture by standard
i sol ati on( ;echnl ques. |If desired, the conmpound of (0)
formula (1I'6¢) can be hydrol yzed und r stapdard
hydrol ysis conditions to further #algcﬂ(}t he
correspondi ng am ne or acidsy Al't y, CO

of formula (Gb) nmay be use@t in t'he Reacti qn
Schermes 25 (RR) plpceref t ounds of for

Al l corrpoun;al f fthelinv nti (Rf)gpar =dH Sve \whi ch
exi st iml-Free bgs Ngef 0 may be r*(tb?rte to

t hei r phar maceliti cakl yOaccept able salts eat mgnt

Wi th the appropriate I1horganic or organ c base or
acid. Salts of tfgy conmpounds prepar ed,abpve nay be R*°-B(OH),
converted to the| r free base or aci BFform by stan
techni ques. 30 ****x* foI an KJic

prepar ati ons and exarrpg g‘ I‘OVI dedf as gmj de t
assist in the pr ct _\RL Nn dre no
nt

intended as a i cop€ of the

i nventi on. PREPARATI ()\I 1 -- )

- Conpounds- of -formul a- (D) - 2004/ 052366

PCT/ US2003/ 039079 -41 A a solution of 3b

N- benzyl oxycar bonyl -L-glutam c acid y-t-butyl este
(24.4 g, 72.3 mmol) in tetrahydrof yryp @"THEG)
m-) and CH2CI 2 (100 nL) was added —-\
hydr oxybenzotri azol e ("HOBT") (H'O-

1- ( 3- di met hyl ami nopropyl ) - 3- et hyl Car_b(odl i
("EDCI") (15.3 g, 79.5 mmol ). After 5 m nutes,
1- et hoxycar bonyl pi perazine 5 (11.7 n, 7%)5 mmol) was
added and the reaction was stirred overnight. The

reacti on m xture was evaBorated in vacuo to afford an

oi FompRLRds olderaiias Bihasd (D) ae prpparge @s sescritgddiereia Reean be
prepﬁtédfbcéaﬁdﬂ’(gatb@ﬂeth@m:”wn]{?ﬂdﬁ@ lHPEHIR slgf Inntﬁe af®ompounds of

ayer was evapor ated in vacuo

formulaét(ﬁb%% ars griare fome&wawoa\@ﬂfeqe fowmm@ufmewyl@facs@mmal Co.,
or cdhbe PreBa)dcabafiantb RIS AZMRMN (G 8né of ordinary skill in the art.

In general, compounds of formulae (Ic), (Id) and (le) are prepared by first treating a

compound of formula (H) with a halogenating agent, such as phosphorus pentachloride or
phosphorus oxychloride, under standard halogenating conditions. The compound of formula
(N) is isolated from the reaction mixture by standard isolation techniques.
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g), as an oil that was used w thout further
purification. To 4-ethoxycarbonyl-1-(1 10
W@ beanyisexycar bonyl ) am no- 3- (1, 1- di net hyl et hoxpCHUBIINYD39079
) propyl ) car bonyl pi pera2| ne4Dn MeOH (100 m -) was
added 10% Pd/ C ( he m xture was shaken under

1
50Tpe PorPIEO‘dtﬂlerfP gfa (N)T'ﬁ @e\néeaetqdowitmagompwr& eiformiga (D) under
stan&érﬂ'd% gk sQupfingt Wrﬁ@d%cnﬂéd ﬂer@i?i‘ fthné’td Glookipound of formula (0),
di met hyl et hoxycar bony {qcar onyl pi perazi ne (25
whicj is eg'@g dfraam tteereaotiqrwa ur¢ an gdardspiationdaghnigriesnvr

( Cipké §6mée@ﬁ &ftfernﬁ)la &) |ﬂ%n2pi>lar %Elrotlg séﬁeﬁt”!suc}‘) as éM%@ in the

presénqe(pf(efﬁasg) su eegce(sqtm qubgrpﬁte is tl'gn trqat%d \gqthﬁa |cgmpound of formula (P).
The P@sﬂﬂiﬁ@ reéHtIBﬁ "mu&@fmg %Bgt%d% afte%ﬁ@tbﬁbré B beMweén BHERA0EE and about

car bony (am nonet hyl ) car bonyl pi per azi ne;
60° Capéqfe,@;gt)/l@é,aggqtﬁwq for(a period of time of between about 4 hours and about 16

hours %beé?atﬁ’y fb@%@&ﬁﬁférrﬁi&)’é ) 'FWH &Qﬁ%uﬁd REFFAURE(C) is then isolated from the
4-'et hoxycar bonyl - 2-

reactigramixieenby ﬁtqnpgghggﬁgqrptégl@m@.@snguch gxfiltration and purification by
prepﬁra‘ﬁ%‘ PIPY.@arltbdh@ﬂed 3thg‘éf> Mpbarld of formula (Ic) ) gan be treabted u?de{ standard
- (am nomnet hyl ) car bon perazi ne; oxycar
hydrolysis gerditins t@ (tgtt@h vve @ﬁ@@it??cp,@wlﬁalﬂﬁéwwe@ﬁ IINRe nt yl)c
ar R@étﬁéﬂe?ﬁéﬁ‘\%ktﬂ?e of é‘c QOQ an(ija compound of formula (Q) in

- am no- benz oxycar
a polgr gpqe@ge@taerﬁm_ag DM@O |s heated to a temperature of etween about 80°C and

105°CaB?e't‘éta3I 2y B’B’Jtelbq% )fﬁraé RS dHRRY 3 deffeen about 6 hours and 18 hours,

car

prefergtp{y fq; on@t&]@qtm op;pe vermp@ashaf ferpulandd)ie thepgsolated from the reaction
mixtdte %&@WSR{] 1298Ydn thechrigdel, SertaC RirtRENGH B el 6RE DAY APPC. if

erazi ne;
desingd cthp srypavRshaRformula (Idk can berhyrsplrad undes standgiddiygeriysis conditions
I | oxycar bonyl - L-gl utam c
to ulfer yic (8 coFeBROAMIE dmindFob SRRy O o) ot EDGY (25 o
116It¢m@ﬂvﬁly RICBMpPEYmd gf fonmda @bis treatackwithoatpmpeundofgomula (R)
undé?‘staq:tb@rg' toronib BEd@%ll&M\Wc@Ublm &%@n&ﬁs tgjy@d fﬂEDedrresg&gtdng

resulting react nbi ent
compaipgef mrmu@ fleys whighig isglated franm the reaction mixture by standard isolation

techrtﬂsgét QK ¥&HeR oMY BHRBLAF b Brrhchd (@) cd caT?Qe ﬁg%t{%wan&quta%am

e resulti ng m xture was stirre
hydrelysip eprditinns te firthes vielsithe corremmnetagtarmme of adidire  was

t NRRerhER/RRA 8&%&&%@0@ ?org%a‘\:# W beaur%dqﬁ Vd%aea%&g%actlon Schemes

concentraté vacuo t
in plwofﬂhee@prbpomdaeﬁfqrmularﬂﬂ)chromat ography on silica gel

S{?ﬁﬁ&%ﬁgcﬁﬁ ﬁTe%J'g(n{lBﬂ as %fr )H%E above Whl(]:t's exist in free P_alseior acid form

car bon
may be-coggerted to their pharmaceutically acceptable salts by treatment with the appropriate
lnorgfﬂgrdt%rréﬁﬂfﬁ%%?@x %%gf%‘éf s)o? ihe H%BO%QEQB%laPédOz%O%'rﬁ]a?l;e—converted
to thelbﬁrﬁe yawgrc@mdafmml t)yaatarrda:@te(cmmmues
I met hyl et hoxycar bonyl ) propylk ) ¢ak bonyl pi perazi ne (40g)
was WO 2004/ 052366 PCT/ US2003/ 039079 -42 dissolved in
200herfollofvinytsPerifi@ PEepRUAICH4 809 exwmsplesidrravided as a guide to assist in
t. 5
the d;%@%g%gg% Aﬁ‘gﬁ'ﬁé&y%‘éf % rﬁ‘;‘??ﬁ‘ﬁt’ig%a Ilnﬁ%gckjlligﬁ tﬁ@éc‘f}pg Rt the invention.
di net hyl et hoxycar bonyl ) pr opyl ) car bonyl pi perazi ne (25

g). 5 PREPARATION 2 Cor%m\%ﬂ{)h'f,lornul a (G

-Compounds-of-formula-(D)--
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A. To a solution of mtoludine (20.0 g, 0.186 nol) in
nmet hanol (300 nL), dinethyl acetyl enedicarboxyl ate
W@ 28442366 0. 186 nol ) was added drop-w se and PEEUS2003/039079
reaction mxture was stirded at ambient tenperature
for 30 nut(ggﬁl The sol vent was renpved evapor at i

10 Aind t MR MB%”ZJMQPFP%W&WM%'C&C}QHGH tylastas 244 g, 72.3
mmbﬂﬁﬂteffial)ydr&mraﬁf("hélﬁ' ) bﬂﬁ)"m@)” ﬁ’ﬂﬁ@ﬂ%‘z ¢ 90 3 Was a0bkgH- 30

tt
B PaaaReda FIGRT B L8 rUnalkand by -dtedoy aiiaopropy)-3-
ethwmtbwﬂm{det (hEIbQI' ; Pl%tﬁ 8! T hRhdIerAftel 5miblites 01-8tH6Ry@rbonylpiperazine

(11. ?nﬁ.e L}ﬁ% r$1 p)y@%(g@deg apd thaseaetionivas stisied RYpinight a The reaction mixture
waskv@é;’étéd iA VBMJH 1©)8fford afTB, WWICHORSLAEIII iR @{HIIPScetQiEeand washed

s _dissolved in boiling nethanol

W'thkS@B{fatsg %%Mdﬂa'ﬂ%%%mda?rmee rOrgaic M%W%e@noatqd in vacuo to

4-et(1&<yé§rb6nyl—'|16@@arﬁflo-73 (fTEf-Bi)ﬂetH’ylé”tb{&l%%éérﬁogyl prozpyzcarbonyI%l erazine (40.7
met hgxycar bon ui nol i ne f
g), ag agppol t\éa twgs u dg(gthpgt fug_tyer qunileatm Tp)4-ethtpx35@rt(@yl-1x1-

(benEyI@ﬂydaﬁbonW)atﬁi%lS @ 1- H%e’%hyﬂétﬁb*y@érb@ﬁﬂHﬁépyl)@ét’?}%r\ylplperazme in MeOH

oun wer e prepared as

1008"‘ i‘iﬂeﬁ’ T%/el PS!&W%&‘!MBS%WQW@W shakam Lnger; 50981 H, overnight.
The 5eéuﬁbn Qrad fiftedE @y s@wp@%a lm &?U&rﬂ}#wﬁ’la!nﬂﬁo 3-(1,1-

ro-4- [ OXY met hoxycar U|no I ne,

d'm%hx‘ ti‘eas@mmrapmmﬂmth%w2 InB9%Rbayd usesbwihayt further

punﬁUaﬂ@Hm'NMRiCDCIM .25 (t 3) 143 (s, 9),2.55 (m, 1), 19? (m, 1) 2.37 (m, 1), 2.55 (m,
t hoxycar bony!'qdi no

1), 4437944 §)- )3599 Folhe ‘h%ﬂq, 2) ppm.
r OB)/ 2- \veh BRnilke ﬁfa’ﬁﬁ@b’ bl B&lnt)ﬂﬁds%?f%mul (D) wero Pregared

cetyl am no- 4- hy roxy oxycar qU| no

4-et%0>vcabewlﬂr<@mnqﬁwm)@?r inetagnear bonyl q uinoline;

nitro- |ne

4- etMﬁ@fﬁ@ﬂMrﬁ/)aﬁhw‘x (azmnemﬁtsw @aibwmeqazlw i ne; 30
4-et|?o>?65\*§b$hﬂ’ Nﬂ(é?ﬁl)ﬁb%eﬂﬁ ﬁ(}ﬁ;{ Lﬁg}g?_f}“gw nol i ne;

\’ 4-etl§o)®5ér96ﬁ’yl4 (hYéi'nIHQ)SYCa@b g@yz&ﬁﬁg%‘! il | i ne;

I ne

t
4‘“‘7®?¥FQTB°'1¥‘%%§‘%°‘H%H&3% gs&b@ﬂﬁé@&@fbmm?mm)leMbonylplperazme
4- etﬂox?@r@&i%ﬁﬂﬁjéﬁﬂ%' AEBA)I8X arbo AR RS BE R Szine;
4'9"'70’%(P%rpﬁ'§/)f"érﬁ1 reseinergxshenylsifuhesthoryiniraragnsgicar bonyl qui nol

4-ethd¥§carBen 1= ‘1-ammo-2-meth Ipropyl)carbony, | erazine;
&@t oxyl 4( hydr oxy 4 pﬁgxycar o%y r&l nol i ne;

4- etwgarpqanﬂmnqmmywwasbwimgﬂ@mm;@w) 4- h;/é

i} 2004/ 052366

4 e““‘%#* J%% N aarReR G erba s,
emwﬁﬂar/‘bbﬁmytmwbmyébgﬁﬂam@ta@;d Jatrbutyl ester (34 g, 100

’ r
mmélpé'ig)tn g?bt &2*@@19%@2( Wc%ﬁ%i’ﬁ@xﬂggﬂgﬁn Weré‘%mfnm@&m 800 mL CH,Cl,
with triethylamine (24 mL, 172 mmol) The resultlng reactlon mlxture was stirred at ambient

temperature for 20 minutes, then 1-ethoxycarbonylpiperazine (18 g, 120 mmol) was added.
The resulting mixture was stirred at ambient temperature for 15 hours. The reaction mixture
was then washed with water, 2N NaHSQ,, and brine, then concentrated in vacuo to afford an
oil, which was purified by flash column chromatography on silica gel (acetate/hexane=1/1) to
afford 4-ethoxycarbonyl-1-(1- (benzyloxycarbonyl)amino 3-(1,1-

(benzyloxycarbonyl)ammo 3-(1,1- d|methylethoxycarbonyl)propyl)carbonylplperazme (40g) was
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4, 6- di hydoxy- 2- net hoxycar bonyl qui noline; 5 _ _
6- car boxynet hoxy- 4- hydr oxy- 2- net hoxycar bonyl qui nol i ne;
WO 2@ihesye 4- hydr oxy- 2- met hoxycar bonyl qui nol i nepCT/US2003/039079
6- met hoxy- 4- hyd roxy- 2- met-Hoxycar bonyl g ui nol ine;
. 6-prop=2-oxy-4- hydroxy- 2- met hoxycar bonyl qui nol i ne; )
dissoiveg bz 'EL'\/@WME@@Z@ L wabaddadandivdregenated at 50 psi for 1

hour! - Réd TR OB efphaied-4 AR RArron T PO Y HBILEMY! qui nol i ne
dimethylethopysarraripronyviispsiamyipirerarineni@g\@ar bony! qui nol i ne:
7-cya no-4-hyd roxy-2-net hoxycar bonyl qui nol i ne;

7-nitro-4-hydroxy-2-nmet hoxycarbonyl qui nol i ne;
6- car boxy- 4- hyd roxy- 2- rRRERARAHODb2YI g ui nol i ne; 15

7-trifluoronethoxy- 4CBWO%&§%TF8?’%‘B((GC)N bonyl qui nolin
e; . .
6- ¥ i f | doreosndutionof nﬂrtdlqdihe)wrmg,rﬂetﬂmmlanhemﬁrqqswmm dimethyl
- - - 5 - hax . hon ui_ngline; . .
ace lfegttacﬁ%é;rg(g)éﬁ%% #ﬁi’gé%#é 8‘@%?%.1%’?%?9’@;‘?’%8 ﬁwg ipie réaction mixture
was gfimed atambiedttempgiature ligr3(r minyted: Mtkelsolvgntwioremayed by evaporation
and e 80 was Becer i,/ ARNADYLAGT 1R s s been preheated to
250, avftar@Oanibutey) the nhiytdreowss Soaiexd imcamhiemthamémm:alndlthélﬁsulting
, ' ~4- [ - 2- et hoxycar bon jnoline; .
e L T O
of S-Metiyll-4rhydroxg-2Hinethoxysarbarytduirlofide aydi7-methyl-4-hydroxy-2-
-2 20XV ca l.gui nol i.ne; 25 ..
et o R NS o THE B EhE AR e hefipemethnol (1.3 L) and kept at
ambign tempegatirecit tvcodays iy dffordy(6 26nE t BEY xocarrfmhwlmdmdytme
. _ “A-. r Vi t r \/ uL.n Lne;
metioo bR N RH B G 2 BB a6 Brib 7.16 @, 1,
7.68@s,nBt hé4yd, 7H pptrhy| - 4- hydr oxy- 2- met hoxycar bonyl q
ui goling;_30. .
6. Bt hofy2 SMURT BPB": ST S)PoHTs O IRrpkia: (R Mpre, Breared:as follows:
8-meshoxyed-bydroxye2-gndthaxycarbdnylyuingling; 2- met hoxycar bogyl qI
5-anﬂuéw%g%ﬂlyﬁ%&yagmgthg&fcglrb%rn())/fqﬁfngyr%; oxy- 2-met hoxycarbonyl g
S-nit@)-E-hyidrioky+amoetieryedrborylgdinoliridhoxy car bony! qui no: i ne;
5-ca?qo}yr§g{hb|‘é%’ir?d-ﬁ‘-‘h%r%&;?-’éyrﬁgth%cg%’%9&8&9&? ! qui nol i ne;
7-chlor@4-dhydmoixirgl raethorycdrbongiqaxpling; met hoxyc:ﬁr - bonylbqui InoI in
S - Do [ a-6-net hyl - 4- hydr oxy- 2- met hoxycar bonyl q
s-di@eetatrine e 7 o i s 00 rs - ag
S-acetylamino-4-hydroxy-2-methoxycarbonylquinoline;
5,7-dichloro-4-hydroxy-2-methoxycarbonylquinoline;
6-chloro-4-hydroxy-2-methoxycarbonylquinoline;
6-nitro-4-hydroxy-2-methoxycarbonylquinoline;
6-amino-4-hydroxy-2-methoxycarbonylquinoline;
7-benzyloxy-4-hydroxy-2-methoxycarbonylquinoline;
4,7-dihydroxy-2-methoxycarbonylquinoline;
7-prop-1-oxy-4-hydroxy-2-methoxycarbonylquinoline;
7-carboxymethoxy-4-hydroxy-2-methoxycarbonylquinoline;
7-diethylaminoethoxy-4-hydroxy-2-methoxycarbonylquinoline;

~7-methoxy-4-hydroxy-2-methoxycarbonylquinoline; -

7-(2-(4-hydroxy—2-carboxypyrrolidinyl)ethoxy)—4-hydroxy-2-methoxycarbonquuinoline;
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6- met hyl - 7- chl or 0- 4- hydr oxy- 2- net hoxycar bonyl g

ui nol i ne; 6-acetyl -4-hydroxy-2-nmet hoxycar bonyl g
wa@iR0valosazes  6- met hyl t h i o- 4- hydr oxy- 2- net hoxyceebos3003[039079

ui noIine 4, 5d| hyd rox§-2-meth oxyca rb o nyl q

8‘mefh3414H3Mde!Wt%7H\e8}9}(¥@fh%’MW@§ bony! qui nol i ne;
6- due’%hymﬁlhwneﬂwyhx!ﬂy&%&y 2?méiﬁ6>tyeéab6 ¥ﬁ&’iﬂéﬂtn‘é ui noli ne;

hydr oxymet hoxy- 4- hydr oxy- 2- met hoxycar bonyl qui nol i ne;

6beww&hﬂ9wwmw¢%9%mwmlﬁ%roxy 2- met hoxycar bony

4,6-dilfl o ImM&ho@R8rbonyiguinol
'%S%ar boxmgjr&obg%gylgflr?fdr Xy- 2- met hoxycar bonyl g

6-caghoxynethexy-4 ywpapﬂmﬁfhmcgrbomdqwadm of Formula (H)

B- lo. ycar bonyl qui nol i ne (6. 45
etrfbxy-zf HﬁF&&ZﬁeM%ﬁ%ousLen Er(?j@‘l n MeOH (150 m -) and

’%‘74 '?M@‘Yr@)“eﬂmwcaibmlq@qbee,g, 75.5 mmol) was added
6prc5’p52 6%4%&(&9@ rﬁéthé%gjbh#hg,ﬁgﬁ{eature for 2 hours. The

was~ evapor at e vacuo and resi due was
74'“@’95%@361@&%6198}@@%!39"%!@“nQ,N hydrochl oric acid. The

-tnffu@ﬁ)‘r'rlidétl'\ )%—%lﬁ%tﬁdﬁg a‘?ﬁcﬁ'ﬁ/lqénﬁeﬂﬁ@ed with water and

r oxy-'2- car boxyqui nol i ne
7- hyqrean@thyl%wdrowﬂqtfmmrb yl@lrmne,s 3), 6.68 (s, 1),
. 6 (d, 1). B. In asimlar
7cy%a02n%2¥&°x%i r?&'i‘%’&é'ﬁ’°”ﬂ%"'“diﬁ‘§ds of formula (H) were
7-nithord=pychrexy/-2- mhcacyn@rbh@ytqwmlhydr oxy- 2- car boxyqui nol i ne;

6- Ca'%om-mlgd@Xg&ﬁnéméyyc%rb%‘ﬁglg%%% Ui nol i ne;

- Nl oxy-2- car boxyqui nol i ne;

-trlf@owmqﬁmrfequwmﬁmmmw poyqunatiaeboxy q u | nol i ne;

6 tnfl?:o %—?}}’ﬁo eﬁhcg(?oxy ‘ﬂg%gﬁ. noline;, 5-a
7-aC<tty§lt‘§rhyc§om—2 nnethpwcwqmd&tyndmear boxyqu i nol i ne;

S kR S s N

6-ethgl- %Wdr@XWZW@h@WaQ)OmeOQWw nol i ne; 30
roaBofARb AR RIRIIE ) el
6-anmopamonyld4~bxqrow-2-amejquarbnwmmmhne
67-d§.n§ﬁa1r8§'o§(ryge%ﬁgQw%hﬁ%ag)%ﬁﬁégcar (Lb“xggl Il,llnﬁ0| i ne; 35
6-chiprad7 -meatipyl-4emidraet oethosydaybmylquireling r boxyqui nol i ne;
6-fluoro-7-methyi-4-hydroxy-2-methoxycarbonylquinoline;
6-fluoro-4-hydroxy-2-methoxycarbonylquinoline;
6-fluoro-7-chloro-4-hydroxy-2-methoxycarbonylquifioline;
7-bromo-4-hydroxy-2-methoxycarbonylquinoline;
6,7-dimethyl-4-hydroxy-2-methoxycarbonylquinoline;
6-methoxy-7-methyl-4-hydroxy-2-methoxycarbonylquinoline;
6-methoxy-7-chloro-4-hydroxy-2-methoxycarbonylquinoline;
6-chloro-8-fluoro-4-hydroxy-2-methoxycarbonylquinoline;
6,7-dichloro-4-hydroxy-2-methoxycarbonylquinoline;
6,8-difluoro-4-hydroxy-2-methoxycarbonylquinoline;

6, 7-difluoro-4-hydroxy-2-methoxycarbonylquinoline;

~B-dimethylamino-4-hydroxy-2-methoxycarbonylquinoline;-

5-fluoro-6-methyl-4-hydroxy-2-methoxycarbonylquinoline;
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7- met hoxy- 4- hyd roxy-2-car boxyqui nol i ne; WO
2004/ 052366 PCT/ US2003/ 039079 -45

wQ@ 2402062861y dr oxy- 2- ca rboxypyrrol id i nyl PCT/US2003/039079
) et hoxy) - 4- hydr oxy- 2- car bex¥yqui nol i ne; 8- net hyl - 4- hyd
roxy-2-ca rboxyg u i not i n e;

6- méhW%Wb-amyﬂﬂﬂ@@Wet%x%é%&Mdu%bﬁﬁé boxyq ui nol i ne;

| - 4- hydr oxy- 2- car boxyq ui nol i'ne;
6ac%t¥'bdeh P’S&%'mﬁﬂﬁﬂ)ﬂ%fmnﬂqld%ﬁ“ﬂ@xqu nol i ne 4, 6 -d i h

6- méﬂ@ltﬁ?éyct-ﬂydréiy @@ﬁ@fﬁé&y@%bﬁ‘ﬁqumohne

6- car boxynet hoxy- 4- hydr oxy- 2- carboxyq ui nol i ne;
4.5 déi’lyéf%%ymﬁﬂ‘ﬂﬂﬁaéb@l Huneiimxyq ui nol i ne;

7- etrgr M&&T@%%z%élﬁ&fy@ébbbaylaﬁha%%qm nol i ne; 10

-2-0 r oxy- 2- car boxyqui nol i ne; 7-f | uo
5-memyl 4- hafgi@xvﬁyxryet@o@eﬁamawnﬁmﬂ, ne; _
5- hyc?mhfrhéthéb@zwﬁy‘drhic(#-z%éib{&!yeérlbo &iﬁé%/ qui noline;  7-hyd
roxymet hyl - 4- h 2-carb qgui nol i ne;
5-(3- vﬂﬁewﬂmylngﬁwpmywy anb%mﬁsmwgarbwqum@lme and

5-(3- Zarﬁb%%p%xﬂyﬂﬁﬁ&gxﬁzﬁﬁétﬁ%ﬁ%bmédlﬁ@me

6- di car boxy- 4 roxyq ui ne: 7-trifl
uor onet hoxy- 4- hyd roxy- 2- car boxyqui nol i ne;

6-trifluoronethoxy-4- hygggism-rm goxqu nol i ne;
7-acetyl - 4- hydroxy 2- car boxyqui nol I ne;

5- et hoxycar bonyl - 4- [Gomrmounds-of FobrulagH) noI i ne;

6 glylcamgv‘)ﬁl4%ﬁroﬁy-%%gt?\o%g[b%ﬁglhUﬁbllne (6.45 g, 30.14 mmol) was
SUSP@“M im derHb (h5Pl rld)- dngdwates (120 W)meMQOH’(GIOSrgs 75.%mmol)-veks added

and %I_r edy E%%u;%t esﬁgyehfé d?gggr%;fyrgu' h b?/&)u IWﬁlg |eiVﬂ%qrated in vacuo and
residge vk omta?lizerébblyaUdNeﬂnyﬂ?MhydrﬁeIdaﬁcmn@ q'l]lhm cds'ultiag solid Was filtered,
west P Mol RSB AR il (0., 50%)
NMRdDMSD d¥) .40 (s 3),h§.68 (9XY,-22Z @, bpmdsmb) i7res (d, B

8 o Gl 0E HHRY HPRfo ofemua 1 vore preparec
8-meﬁmpt4lchyjdyox_7/-2:rearbg>kyq4mbymb roxy- 2- car boxyqui nol i ne;
5-amino-4-hydroxy-2-carboxyquinoline;
5-nitro-4-hydroxy-2-carboxyquinoline;
5-carboxymethylamino-4-hydroxy-2-carboxyquinoline;
7-chloro-4-hydroxy-2-carboxyquinoline;
5-di(acetyl)amino-4-hydroxy-2-carboxyquinoline;
5-acetylamino-4-hydroxy-2-carboxyquinoline;
5,7-dichioro-4-hydroxy-2-carboxyquinoline;
6-chloro-4-hydroxy-2-carboxyquinoline;
6-nitro-4-hydroxy-2-carboxyquinoline;
6-amino-4-hydroxy-2-carboxyquinoline;
7-benzyloxy-4-hydroxy-2-carboxyquinoline;
4,7-dihydroxy-2-carboxyquinoline;
7-prop-1-oxy-4-hydroxy-2-carboxyquinoline;
7-carboxymethoxy-4-hydroxy-2-carboxyquinoline;

7-diethylaminoethoxy-4-hydroxy-2-carboxyquinoline;
7-methoxy-4-hydroxy-2-carboxyquinoline;
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6- met hoxy- 7- chl or 0- 4- hydr oxy- 2- car boxyqui nol i ne; 6-c¢
h I o ro-8-fluoro-4-hydroxy-2-carboxyqui noline;
W@3004/052366, 7. - di chl or _o=4- hydr oxy- z2. PCT/US2003/039079
car boxy qui nol i ne - -45-
dr oxy- 2- car boxyqg ui noline; WO

7- (22(6311% O o e pYiEighy)) @t@g)@/)g -h dgrqg(y-Z-carboxyqumohne

8-m6th7l-4ih§'drdkyQ—cérﬁb)(?ﬁ@%dm&Car boxyq uinoline; 6-d i met
o) 4-ro)&%rox y-2-ca rboxyqui nol i n e

6- d'%th%laﬁmog'eéhxlréfw GRIPBXAUBORE boxyq ui nol i ne;

3-m6th91aahydro>é,rm¢drbbszqu?onﬁa rboxyqg u i nol i ne; 5 .
t hyl t hi o dr oxy- 2- car boxyqui noline; 4, 5-d i

-0} OXY55 Y °@éé21r°5 Qynelingol i ne;
4651h W,oﬁhdwyd roxy- 2- car boxyq uinol i ne;

*)g I 0X car box ui nol i ne;
6- C%b%Fﬁé'\OXYF“% FRX '%arE%?FquGQEj%; ui nol i ne; 10
6-ethoxy3t-Ry OV Z-3aMmeRuuHcIREXY) - 4- hydr oxy- 2- car’boxyqui nol i

ne; an o
6‘"‘?}%@9’ ‘égY‘?fSWBTcéwu'ﬁQ'ﬂ?dr oxy- 2- car boxyqui nol i ne.
6- Wlﬂ LearBexytim formul ae (Fb), (&) and
prots %ﬁbTo a sol ut| or?ﬁrg?‘ SnCl 2. H20 (140 g, 0.62
7-fl ‘;'hb’ OXY-RARHIOYBHOCIRE) was added a sol ution of

7-trl%&oﬂéﬁﬂL@ﬁWr3xW2%MWné25 g, 0.12 nmol) in

et hanol nm.). The reaction m xture was refluxed
7-hygdeymethy -herﬁéy-?é:g&quwm iBBur e was concentrat ed

7-c gmiqrh a,@;i;;_gqg@rw SiHbihe; The residue was dissolved in
y Y )@Ia—l was adj usted to approxi mately pH 12

7- "'W f’T’i‘y‘iFOKV'ZW’%@I"D‘P "6h and extracted with ethyl

25-@@@5@*@4 hydiexRiuhdiingcet ate [ayer was washed with
20" dri'ed over sodium sul fate, and concentrated

't”fﬂL@r%{T‘?tBP’éV'ﬁ'thr@?%ﬂt‘@fmqldﬁ‘i"\ﬁ‘ét ol uene (21 g, 98%;
6tnﬁﬂ|‘&brﬁ§%§ﬁlh drﬁﬁy—@soarl?&xy%@n&%e(d 1), 7.14 (d, 1) ppm

sol ution of i chl or o- 3- ami not ol uene (20.5
7-acstyl 6hXQfOW)Caer'H@lW@F (300 m.) was added di et hyl

-etm@&a&b&ﬁwdtmar@@w&ﬁbwq&ﬁome 0.12 nol) and the

reaction mxture was refluxed for 2 hours. The
6-ethyk-Ayaepy - sarbeyawiaslingsncent r at ed under reduced 25

27&6&5&)&&‘%9&0@ digyy solid. Diphenyl ether (350 ni)
was heat ed 30-240C, and the yellow solid was

6-amjperabanyl- H“yd"PKE'ZtCéﬁl?fé‘Vﬁt"O‘P'@ewas mai nt ai ned at
6,7 &%@tr%é&).@ Hcyﬁfoxg@ Eﬂrﬁda&y%ﬁm%ﬂﬂe the reaction mxture was

cool ed sl owl y to anbi'ent tenperature and diluted with
6-mefBylr/othieraTdehYeispxy-2-caroxyuinaliogi d was filtered and

e-chg?&'?&ﬁetwmh;tb%x;ﬁéJax:lboﬁyq?ﬁrﬁﬁ;ﬁe,t o afford a brown solid,
6-fluorpef FskiM-4riyerany)2-garboevasingling; chi or o- 7- net hyl qui nol i ne
—flu()%34-ﬁy<§.’roxﬁ§-&r CND@J &R%' 3) 2. Ssm(s 30 3), 4.04 (s,
6-f|uoro-7-chloro- -hydroxy-2-carboxyqumollne
7-bromo-4-hydroxy-2-carboxyquinoline;
6,7-dimethyl-4-hydroxy-2-carboxyquinoline;
6-methoxy-7-methyl-4-hydroxy-2-carboxyquinoline;
6-methoxy-7-chloro-4-hydroxy-2-carboxyquinoline;
6-chloro-8-fluoro-4-hydroxy-2-carboxyquinoline;
6,7-dichloro-4-hydroxy-2-carboxyquinoline;..
6,8-difluoro-4-hydroxy-2-carboxyquinoline;
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2- (Met hoxycar bonyl ) - 4- oxo- 6, 8- di chl or o- 7- net hyl qui nol i
WmeoogAR3be g, 99.6 mMmol ) was suspended i n net heemUS1023/039079
L) and a solution of LiCH-HEO (20.5 g, 0.5 nol) in
wat er (hyOO nL) was added to the solution. The
6,7-difuore-f gr%é’&armxyﬁmplmee was stirred at anbient

6- dlrﬁ@tﬁﬁ%‘n%w BydrBky- Q{Qrbﬁanaﬁf{ohﬁgl C (5.8 g) was added to

reaction mxture he resul ting - 35-
-ﬂuomrfea@thybﬁmﬁwm@awgwawm under - - 50- Psi - hydr ogen- o

6-acd G by 2 FaRAPARAIRE: M Xt ur e was- fil tered,

concentrdted under re uced pressure to renove
6-metiptithiorbhydrexy-geatoxyauinaligeer (300 nl) WO 2004/ 052366

45&%%%22055%9@%9,;@,,“9 47 and the pH was adjusted to
by

bet weén pH _5 2N HCI . The precipitate was
5hy(1"6¥¥"€%‘h@6"4'b¥drp¥¥ TCth%VHU'M@ﬁed with water and dried

] f 2-carb 4- 7-
7-mektfy-4 ﬁyetﬂféz ?fgggéﬁgambn&g 0% : NVR LDVEO d6) 2. 40 (s,

5-me§)yl-461y8®xyé’ carpoxquzghr(e@l 1), 7.68 (s, 1), 7.96 (d,

5+(3- 3%0Wb°5'§9,?g’@ﬁgf - ﬂgérbx’ﬁbjé?z%%ﬁ"mbgtﬂ nnglf) in MeOH

5-(3- GWQMLQP%H-QM@T@W-@@MMQ!IMH hyl
acetyl enedi car boxyl ate (21.07 g, 0.148 nol). The

reaction mxture was stirred at anbient tenperature
for 30 minutes. The sol PBEPARAIIONdnoved by

G phonyl ot e opfridirtifindfaa (P Tea) dhef{etl ol g 1o

258C. Afa asoBfomphdn@s H.© fedng, .62 mol)drsethandl€850 mlL) was added a

solut@ﬂl%lf 'ibrﬁf (FI Qrto— -afﬁ{g?otlﬁga% gg% {)HE fﬁcﬁ i fe'il{?ggl %@ﬁf@?i‘hﬁeeacﬁon mixture

was Eaflhmd foo1dgoue EhaneatiioremixRBe Qvag condentrated under reduced pressure The

oo VB MESKGBA ot 5V BB R, 5

- NaOH sgh&gn aodi exgltraciéxbwith Ethlylr acetas. ‘Ehesesbyl \aeettatd laydrovads washed with brlne,

B U RS

NMRACDS}H ) 2(‘@. @53)y6.626¢4) 1)07.14 (d, 1) ppm

ngihh mg ?B@}g@( a%? é@ﬁ@oégyj a @g%ad; P 116m§§ in gethanol

(300 D)L,) WasB&ddes, dlm)athyVaémeed@artmxmatemS mL, 0.12 mol) and the reaction

i VG RTNGR el Tl B R 5 o epgucee

pressumel td 8 Pelitw sdlidwdlighrenyl ethéxi (360 midwas ihdatet3o 200-2409) and the yellow

solid %Lgdpga‘?ozit.ﬁgﬁ? %mé‘%@tb%ﬁxyﬁiﬁ%}ﬂt% %o#?t ggora#p mlnu@s and the

reacticnouixtuse tat lveolpd albudy tovaasbientytemperatuze dnd dilutddiwith petroleum ether

(0 2R 3 oS Ve S oo,

(metRoxyaarbomyl)-8-oetH6(B-dicHloreT fdthyiquiniing (2815 i 86%); HII\NMR)DCIa) 2.62 (s,

d 6. 60 1 .84 1), 7.9
3) 42)%(%) gé?n%s 1%29\@\??5%"5 CgipouZ]ds of Fg?rml ?ae (K)
and. (L)2 aaethox;a:aawdypnyow m&@idm@j@-mrﬁahquemélﬁweqzs;s gp 99.6 mmol)

O L e N N N

mL) wa@addmonmawuﬁon ViFise fesaltinglreaictiGD@ixture wae stifrBtibesmbient

Bt S S, P55 rli e LS st

--35- —reactidmemixae iashaketrt wider Be-PspPoredbn aVethigfl0-The reaction-mixture-was-

filtered, concentrated under reduced pressure to remove methanol, diluted with water (300 mL)
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nmLi ce-water, the precipitate was coll ected by
filtration, and dried in vacuo to afford 2 30
whemwapbke car bonyl - 4- benzyl oxyqui noline (9.1 g])CT/Us2003/039079
2- benzyl oxycar bonyl - 4- benzyrexyqui noline (9.0 g) was
dissolved in 50 nL THF, and 2 N Li OH solution (20 nl)
and faespH wes @diustad tothetwaent 8 iang pHeklex 2N HGH The peecipitgte was collected
by f‘rFthtlbﬁ Sfashed Q\Fﬁh'vﬁfaﬁér érﬁi‘m%g% Wf&rdfPhite %U -car-BBQy é-oxo—?-

sol vent was then removed in vacuo
methdquinglined2®g. @@%) AMR (PMHOot:) 2401EHC60 s, ﬁl)i 73204(d The'-68 (s, 1),
79@/\@ ﬁﬁ%ﬂ}ﬁeCI pitate was collected to afford

- car 4-benzyl oxyqui noline (7.2 %, whi ch was
3@ Ajgwiwly He @tsofutipr RbA-cplara-8meibyl @niline (20.0 g, @141 mol) in

B e Tl GO

The peaatinRixtare was stisradoti ambiast teraparatuee for/p0 minates.aThe solvent was

Orff t
remwig ¥ Brﬁ Fgcri Oh¢.=:7reSIdu?1 was zd%e;:(dotgusltlﬁrgp di themg eéher (300 mL), which

has Qgersorehﬁw@d Yo 280G oﬁtem@mnuﬁaﬁ eth@nmgtya@amool@ t: an)buent
temﬁ@étu?@?@tﬂéﬁ@ﬂﬁrﬁr natés %a@&lléct@d‘%oﬁl?%t}erdgﬂ(r{ 1126¢ 1t petroleum

eac Ion m xture was
etheftngive 8 mixtusn(29:Q grof@methoxycarbonyl-6-chloro-7-methyl-4- oxoqumolme and 2-

. -di | X .
ety SHAIBANERLIRIY BB o Y APL BB i ssonec
in bailingrmettianel (dLp aed fikated hats Taecotlectathsolids avare bailegas 1.2 L of methanol

and ﬁﬁ+é5 gt ﬁtaf%?d)gbeﬁg {w&rﬂkg{hgﬁ&@o@\ PR Bro-7-Afethyl-4-oxogquinoline:

SOIVent Was evapor at ed i i VAcuo and I He’ res due was
'H NMR(DMSOrde) 2. 4h(seema 92:(seBROS8Ln ! WALE6 (s, ThE.9BGRIddpEM.

I t : '

\ TS RSB R ey I, 901, 20 o s
suspsoded int 300 bl of HesiH amdﬂ@mmbfolf watert itfigerhydexdde (a4 g, 90 mmol) was
add%iﬁé cf f(t)\r%gﬁ% of'\lm?ai) tuf@ tgﬁg{egﬁhf?ér %ﬁ%&t’_@tﬁgr}%thé%l was evaporated in
vacyceartioke peocduchyas plryp@illaed by additigreafr2bbinydre@Hdrit, abidli Thet $ofid was
fitere SRR At Uier SOMCAlBRTACES BIBY) of 2-garbory-8-chiprocr-methyi-4-
oxoquirnline g ISM%(DNEO-HED 234Q;(sm?>) &60nEnher ,84ds By 7.88fw o) pds.

of formula (M were prepared. 15 C. Alternatively,

2- car boxy- 4- hydr oxyoxoqui noli ne (640 ng, 3.2 mol),

EDCI (674 ny, 3.5 mmol )PREPARATIBN §525 ng, 3.5 nmol)

(o 67 m, aca musrompayins alEortiuige phiatd B nic ar e

V\/ﬁ$\ sti Qﬁgﬁﬂb@dy-ahwrmmqunnbmm(ﬁrgaﬂw@q)fwus dissodeduih 66 mL DMF.
then 4-et

Ceshith DI Rl cie BOLYPS ARtiP R SHuiSH AT P Fessitig rpaction mixure

waseafdd3t 50t for@@smindtbed Behi@ brapsivé (10@9 ZZQq)TWéé Ed@d@e resulting
reachlh BEtE WA T B0 B HAP U THEN B BRCHoBiNLfasts pourd into 500

- mLicsdater,ithe prdchﬁatm@m‘éétad @d fiitrativid cinad dn@daf Va0 taafford 2-

ben&%ﬁ%@:b&? 4;@% glﬁgqéqqlq e g%] g} 05 gg@qy Qarfngnyl -4-benzyloxyquinoline

(9.09) vhs (d&a‘sbmlléd Fasd ﬁﬂlWHmldﬁﬁfZN LE)H solutlobn (20 mL) was added and the

res%tg?g%%% %ﬂﬁmmjaq %{;é,t a{'}: ?r% etrﬁ?@%g%;atu?% or 2IO O%pg/ '}'r?emsd}\(/)ent was

therNeh@ve@m MR, atdtha réélddé AoMifietf by the addition of 2N NaHSO4 to pH 3-4. The
ey o-8-f | uoro- 4- [)oxy i nal i ne

Whlt? Prqpn;ﬁtat wzﬁcgm%{efi to affeyor2- geygmﬁé m@d@@aolme (7. 2 g), which was

— 35~ ~usedivMtbORT@MErpuhtidationd ne (3.0 e 2.2 m). The

B. In a similar manner, other compounds of formula (K) and (L) were prepared.
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m xture was stirred at anbient tenperature for 30

m nutes. EDCI (1.2 eqg., 969 ng ) and HOBT (1.1 eq.,
wo2@408P366ver e added, foll owed by the addition BET/US2003/039079

4- et hoxycar bonyl - 1- (1- am rd8 -

3- (1, 1-di net hyl et hoxycar bonyl ) pr opyl ) car bonyl pi perazi n

e (1.493 g, 1.05 eq.) arRREMRATbQNJGe was stlrred

over ni ght at anbi ent

The | vent,
was evaporated in va%ﬁ'g @ﬁc’éﬁ“&'@ éﬁgrude product
which wae alswspehyied of B-caitbbw 6-anRI&V enethAshexbqtirioline (7.5 g, 31.69

MV e M 2 WA S

(7.28 % 38arividl-andthEr24dtdnahikiaredest sthredaoum ivilité. oAl ¥6fution of

(o amRbi oo ts Ry RARS R BIRRayFaBe Ty RiRprane (108

31.6damnimon yri 5®nﬂdnaﬂ@=o81eiﬂamerv¢asﬂaddbd dTI'IISéO{IéH;:h%ng Sﬂl;ré% 3t3a6néblent
temace s a gsgzl}l'gel 0(1%@1 %gﬁgggﬁ%\gé n yagugang tI(leNseS)gue-w)as partitioned

in etﬂgl amtam&ww (2] edueous layer was elxtracted with ethyl acetate The combined
i noline

org%lpyerg)%Q,wagheld{vxlthsw@%r %l)r%%gﬂ )’;oneﬁqgafﬁd)gp lg-l%@rq,@)ﬁoff-whlte foam that

was fpeaﬁaﬂby ﬂashﬁﬁfbm@tbg&phv 2% melighol inelicHibrometRaneYte aHerd 2-[1S-(4-
onto ice e sol ution wa

B S B S SabER rppamincarbon

7-muthy/IF6-sitibriodk-Kyoxytfuholisda® & ite Fdamh 6(1MSg %0%2' e r2 ed,
W

| d_ad
o ont IR SIFYRAMANTRS of e GPPRSHCE o SO e Pimpasasy
driced t altednbavely, &-@b&@WhYdrBWoh&émﬁbhﬁB|(6140)ﬁh§| @lemsn EDCI (674
r manner, ot her conpounds

|
mg, 55 Findtl PR BT 28 Mot 3 Bu o) WerkcPPRRESAA PP . GHCls Wit
tneﬂ@@almﬁelm oL, Eerrfiﬁb@ THY rebultidy @bt hARtupd was stirred at ambient

temper%tg\'ed)é W%‘?rﬁ’é‘%/sameﬂ ?tgoggg@%nﬁﬁgéh%%‘c;\r_boqyl ) propyl)
dlméthﬂéth@iﬁaﬂmﬂ?l‘)ﬁf@ﬁ F%FB@WHC%FQQH@ A.99, §3%§n6‘mla§ addedCIThe resulting
8

o Wwas
m'xté@ﬁ%ﬂsﬁgﬂeg At %&?ﬁt Mpgraftire fﬂﬁé’ hoy@ r&‘&d@?@ﬁ“ m*ﬁv%ﬁ‘@amhed with

wat§t2N NQHSQ){,Q{nGIIﬂhé tﬁén ééﬂébﬁt?éted ﬁ%@&@fd%ff%ra(aﬂ_ B which was purified by
cti onvva cetate and washed

flast g gramatog ﬁ%’hé!roéj‘él’l% gﬁlatg?éﬁorﬂ@?sﬁ§dﬂd§ﬁ9ma&prweplgewm -1-

vl) cﬁb@i’ﬁyl B- (‘Dl1 Ldlmé@}y%?h&}cérbéﬂyl Wyﬂ&ﬁhéé&gog&’ 4ny@ﬁJi?/qumoI|ne (1.28 g).
b? raphy t hrough si'l'ica
at e ﬁré‘nggypé)é, t@ 8 s‘gp{ygp gk2-car oxy-6-chloro—8-ﬂuoro—4 -hydroxyquinoline

(1. o% Eﬂl$‘ﬂ6rﬂol§ fl DMF Q'i}\béls)d%@&&zsf)gfbp%e‘fﬂ ) SREROBW e, 2.2 mL). The

car bo propyl ] am noc chI or oqui no
mlxtgre V(Qf reg )at a ttwgqutlgfq @ﬁS%f’ﬂl@Uth EDCI (1.2 eq 969 mg ) and

HOE('F'r(-1(‘IE‘édi1 OGZ@ﬁfgb%Yé ézcﬂhéé!efcfﬂé\lv@d By We)éb@méﬁWM e'ihoxycarboi\yl 1-(1-amino-
car bonggnpropyl am nocar bonyl - 4- chl or oqui no

3-(1 ér%e ethoxgcarpanybipeIny!) m@ow@%ﬁva@ (1 149;3 9, 105 ri andl the mixture
was lstifbd 6\%r3|§hi\4:t alntﬂerﬁfltemgel‘ﬂurmhé séﬁW&wtalgﬁﬁ*dwa; @%porated in vacuo to

reaction was stirred for hours. The reaction

affordgnerufe PHOket WHIChNaS ¢'ssoaf@ﬁdn ethylpogtate, washesi@ith saturated NaHCO;,
1M R$4SOFARAbIINY. OTHRY brgbnic layer was evaporated. Flash column chromatography with

1%-3% MeOH in CH,CI, afforded the coupling product, 2-[1S-(4-(ethoxycarbonyl)piperazin-1-
yhcarbonyl-3-(1,1-dimethylethoxycarbonyl)propyllaminocarbonyl-6-chloro-8-fluoro-4-
hydroxyquinoline in acetic acid, (2.01 g).

PREPARATION 7
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acetate, and concentrated to provide pure 2-[1
S- (4- (et hoxycar bonyl ) pi perazi n-1-yl ) carbonyl -3 25
W(aa(mbmmpﬁ opyl ] am nocar bonyl - 4- chl or oqui nol i neP¢1/6%2003/039079
: "HNWR 1.20 (t, 3), 2490 (m 1), 2.05 (m 1),
2.35(m 2), 3.35-3.60 (m 8), 3.65 (m 2), 4.05 (q,
2) 5.07 (m 1), 7.66mpounds of Bof@ula(N) 1), 8.23 (s,

Aol unPad ok PG gt e e RBRl 1 ety SRy’ @5 o, 12.

mmolQ an@PQg)s (51.9 g, B&WAMoI).NTAd-Mixire wds)heatedﬁﬁi 1\3esc fotGatburs. The

reactpy {16 38 s DR ) B4 Thechhsope LTl wi ol

NaOH ead hdjostesées pld ti1rwithdsdlid KOH. STHeotah predipitate Was filtered, slurried in 250

mLwEGE BN FaLRER R AFANUT FRRERTHS L boTor preplant el wes itpred and
dried ¢p afford 2- cm‘mix)/ ﬂmtr&d%ﬂlomlrbhm (1e:a¢:g I80%)as warmed to

B0 L SN Bl o S Bou BL D  prs®

chrormt ography through silica gel (3:2 ethyl acetate:
hexanes) to afford

2-[1S- (4- (et hoxycar bon;ﬁ'}?‘?&f‘ygms

-yl') carbonyl - 3- (1, ICom 5unds of Formula (O)
di met hyl et hdxycar bonyl 3&3 8m naocar bOr vyl ; 7:
o%yl -1

=A=chl érSRToRSI Prethppyca RMIng;3- S SN

t
I A o

EDC|&%@UQ@§ ook gpe OB 056 .55 mmol) was combined in 30 mL of THF. The
react|8n %&Q@Was“sﬂ?r%ﬂ@(/b gt %bieﬁ?te&%@%tmx TheQJe&&bon@ diluted with

m% ny, 1 eq) were
ethyl @qﬁt‘gp @@g was %@Wml wﬁqrh yihe REgasig Igyeprdgas\,ﬁqnﬁentrated to give a dark oil

(0.87 igh tHat s AORiMR Ky]ﬂé%h'ﬂarom&oé’raﬁﬁv thrﬁb‘ﬁ dilRa Yl W9 2:1 ethyl acetate—

reaction m xtur was stirred at anbient tenperature

hexariegto PEPVM%U&G (gHhexyeareenylipiperagioy t-ubessbenyl-3-
(metho((;caﬂsanogpr%pﬁlmmaaéwmﬁﬁvd@%ﬁmI(&) agigyony! pi per azi

ne was ded The resul™ing reaction

B o & Sebdionat £ b8 Un(ethmsicabny iSRRI R don
(methBS?Wa?oong@%p{%?ﬁﬁbéﬁ?béﬁyﬂ-‘éh%rd’fﬁrﬁwdlﬁ@(D W? I“k§5§1(¥"'n{n1?bl) was dissolved

41 and brine en concentr at ed

in 5 mMja bk 2pd LIGH (.25 Mh 161 mL, QAT ermalhwapadded eHWeorpaﬁuoa\swas stirred for 2

hoursC Q*h\érFBa&Bh Q\F@t&%&ﬁmfe@fé &t &il, ‘a‘édﬂ@{i WitR 1@5/3c FICP' exﬁa&t@d |nto ethyl
4- (et hoxycar bonyl ) pi perazi n car bonyl - 3-benz

acetai@y eBf 5ersENHRlse\P PEOV ¢ Bdih§1(4-4et meshoaxl mrﬁanﬁnsé)carbonyl -3-
carbo&y?lpré%@])amnrm%rbo'wl ﬂehlefoqu noline (167 mg), 1H MR 1.20 (t, 3), 1.90 (m, 1),

et hoxycar bony &GE azi n 8/ car bonyl~'3-
2.05 @bﬁiyz éy%fea?)bé Ecanta q>a daRh 492 (Q bémz;xnbﬂydusaﬁwem. 1), 8.02
(m, 11 |8rg§3 (\g/afg) gi3p3R, \4,3@ 98“(n3 ﬁ Me()—l and 1 nL water, and

hi'um hydr oxI'dé ad , and the resulting
mGa ur éligenatively rtp @csowom@f arep v—7tr@ﬁtbwrdacm@@qﬂmphrze (139,59
mmol?f?\Ufl-‘-T’F (Bﬁrﬂﬂﬁjﬁr(ﬁjC"Wéé‘ad&dQ\I ﬁ%ﬂ‘ﬂ)ﬁ'ﬂ %B&I%e Silvas 7 mmol followed by
et hoxycar bonyl ) pi perazin-1 car bonyl - car %

iso-bytyighpr mab:bﬂw me%ﬁﬁymmqu hmtﬂapmn wastirreg) for 35 hqwrSa then 4-
ethoxﬂ:d’f&ﬂ)r%{le -1 TRI4Rsho- 3t(l11q iRttty CRBBRMBDy BEarb8fyBib&azine (2.0 g, 5.9

re prepar

mmolpwps added m%atemt\wlqu@l vgmmﬂ ite ambign} teanpsoatyrereAdieopa mork-up
oo RS R Py U carsioragby g oa oo

(3:2 gt ggqt@f@ﬂ;ﬂxa@ea‘)n@ efford Z2-hSt Hy(ethaxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-

~diretRPEMbkychr Ry POy i RS SR iy - =4=chloroquinoline=(0:95-g; 30%):~

D. In a similar manner, other compounds of formula (O) were prepared:
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2-[1- (4- (et hoxycar bonyl ) pi perazi n-1-yl ) car bonyl - 3- benz
yl oxycar bonyl propyl ] am nocar bonyl - 4-
whemwapbske - 8- net hoxyqui noline; and 2-[1 PCT/US2003/039079
S- (4- (et hoxycar bonyl ) pi per-&+n- 1-yl ) car bonyl - 3- car boxy
propyl ] am nocar bonyl - 4- benzyl oxy- 25
8- net hoxyqui nol i ne. EXAMPLE 2 Conpounds of Fornul a
(I'b) A Methyl a-bronophenylacetate (0.22 g, 1 mmol)
was added to a sol uti on oFXAMPLE 1

S h b - b [-3-(1,1
(4- (et hoxycar ony r?%é}ﬁ{op égmll‘_)&%r ony (

- di et hyl et hoxycar bo
ami\noc aZ{Canydxy-A-barzilpkygindine (8&04ng1ylo[v ex)\andi BT (880 mg, 1.1 eq),

ol et 1 o Rl B ISRE ke 10 m

3.2 egD) Theresdiing ﬂélaetlonrmlature was stirseduat ambizst fehipeestard, for 10 minutes, and

then %e?@%@%ﬁgn - ‘l’ (?3 mo- eﬁgﬁé%bﬁrgﬁ oAy caamggn@?p(?pevr\ézti#e was added

e
(1.0 @-1[25Rq)4 Thereandtvyng aedntiory h])mrpwasstlmedammmmthmnyéraﬁwé for 12 hours.

The Eaelonyoikure s ep NSRS WILNGIET AN NREES 3R Pine. erypneepiated i

vacuo Mffnrd)azloq Wwhidhewad purifi@d by flash column chromatography on silica gel to afford

i
benzyiexyqustohlme VD 2 Oveh @286 6f R[TB-(4S2HRy E8ehM pipefakind! -yHcarbonyl-3-
benz)Bty el Ry Bl o grUBRYahpEraaraHinol s dsRlAd i 2L MeOH and

1 mLwater, and lithium hydroxide added (10 mg), and the resulting mixture was stirred at
ambigﬁt Fé(rlafjﬁ%%)%ﬁ@}{% rqar?cfoarao \%rk]up affgrdce%rf[qu(h: 7-methyl -6

(ethoumanbnryt)anpbmml-) pidaniconytiBicarboxyrroyllabfinagarhoniyikd-bekyidkdquinoline
(30 ) was saponified by reaction with LiOH (3, 0.25
for 40 m nutes. The sol vent was evaporated and the

r e8i dudmaasimlarrmanrest, the Eollopringroatiounds bifbfndla (la) Weredprepared:
2-[(4- ét‘\&)%fcgafb'o%% ho SR t-)cf)t?:grt)opuyl% thyﬁammochb)onﬁrJ) ber}/zyloxycgumohne

2 [(4-cdethexym§1tb©hhk)p(perazlbdnmc}aﬂJ"onplytLe]wn;amOtmgallbOﬁwe m:lndr@ﬂh»iéthﬁ 4-(1-
-._car boxy) met hoxyqui nol i ne as
tvé)}' 3‘&' Cﬂ?’?@ﬁ@?%’ﬁ%‘?‘gm{"ﬂ? and {B) as \M};?te solids (A
21 (f&%hmyca%orwgﬁlpem)zm l,vl)édbﬁbz 63?e6ﬂ1&§3@c£2#6)233ﬂprb§ylldmln@darbonyl-4—
2. %%‘4'8""‘%%“9@0’%“{‘@“38}“"4 04 Enq 2), 5.00 Enm 1),
2-[1&5(43(&tr(o&yca‘tbony7)p$e(azin BYl)cafbatyl- S&arbbkypr@pﬁﬁn{lmcaaﬁonyl 48enzyloxy-

#)me f}?h(y%t?mollne (s, 1), 8.86 (d, 1) ppm C
2 [ 1S- (4- (et hoxycar bonyl )EXARPREIN- | -yl ) car bonyl - 3- (1,

d| met hyl et hoxycar bof§MPAUBes of ERrmuli®ony | - 7- net hyl - 6
- ¢l or CMéthWa— RPiBpheRyladetitt Q0.2 KEY WM%W@)Q dejélﬁt)o(é@ﬂutlon of 2-

i n 50% TFA-di chl or omet hane

[1 S—@?*?Wév&aaqonalbﬁap%r ﬁ%lnﬂe)!ﬁ?éfb&nrzi'r%ﬁf trimethyiethoxyraebosybrrepy!l-
amlnw@‘ib POh&thAck-aieroRdhydrbBRuimbline(0U 2R Y. Pdrhil) Hhét Cedi@m carbonate

af f
©. 48?_94 [1f4§ mno)dr A8 Bl G MPMMmi4pbrandistitred gt 46°4 fopAQ minutes. The
reactﬁ)ﬂrrﬁ&?&y&ﬁvﬁﬁ’ﬁitér@81 é\)@l@é{’a@ﬁﬂlssglvé@ﬁw@fll\yl @Cé@ L Washed wittPWBter, brine

nyl - 1- car box met hox1¥ quinoline in trif ['uor oaceti c

and C&BP%Ptraé%d 1 r@ &-[481(#fethaxysarbgnylpingrazin- 1/ )waogwt3-¢1,1-H
dlmeiNM@tr(o%@%&@)) ﬂog%@arﬁfnocarbo?ﬁayl 7Jm§tﬁyl(d"%:hl3r)o 24~ §1 rﬁ/ml 1,

methgxxg:grt{oayl)rgythoqug@oS|ne as a reddish 0|I (0.55 g). The crude matenal was carried
on to the next step.
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(m 1), 6.39 (s, 1), 7.45 (m 3), 7.56 (s, 1), 7.69

(d, 2), 8.10 (s, 1), 8.20 (s, 1) 8.88 (d, 1) ppm 20
w200dosBseat i vely, 2-[1 PCT/US2003/039079

S- (4- (et hoxycar bonyl ) pi per-&ttn-1-yl ) car bonyl -3- (1, 1-

di met hyl et hoxycar bonyl') propyl ] anm nocar bonyl - 4- hydr oxyq
ui Bol i n splution aty2-[1S-0t- e oxueatbondpiparazinat-wocatbenyi-340,1-

dlmeEF@{)etﬁbr;%pﬁBo gﬁf@;@% E%\%ﬁg)hr? mighl- @gcmam gﬁgﬁed{yﬁgrhyl o
methogyaarhanyhme quincling x@.69 9, WadMe@H (5 ad.) was sepwifiast bylreaction with

LIOI-P@,H{L OEEQ\W) foP&o mlﬁ‘ﬁtgé iﬁébé\ﬁ%g%g Sgéﬁé?ﬁéﬁ il the residue e was purified

wat er,”  extracte acet ate,
by prten@ratjvguﬁm tp BEor 2WHS- (\ﬁa(stmayqarbdmyﬁma@munwavlmarbmtﬁ (1.1-

t h
dame&ﬂﬁhﬂ&%&%ﬂ'ﬁo%ﬁﬁo&ﬁ&ﬂﬂ%fé}gg%?gé‘@ laéjgﬁlérfo %Bﬂeﬁzy‘ -3
carb@yyuetexyqriroline as two pure diastereomers (A) and (B) as white solids (A 180 mg, B
190 ¢ § wmgagxycgsngggﬁ g ’PHQ@’ ?T' 112619/ '9), P8P S0 (rh, 1,922 (m, 2),
2.54 éﬂn%&;‘éﬁ ﬁiOn‘%/)l 4.04 ((q.r Zjh@ﬂQ Km] HneBBdsyYar. Bdnw B), r73451(tsx$/)q @di62 (m, 2),

L was dissolved in 2 nlL of
804591 Irgj!)éég e(géld he resulting reaction m xture

welS. stih sglgthn Ofa'i‘ftilse@t(eﬂmxy@nlpmwaplpemzine‘r yix@riponyls8-€%,1-
dmeﬁ@%&ﬁc{l@&ﬁ&%ﬁ%ﬁ%ﬁﬂ%ﬁpé{% Z?n?t;m% {:ﬁﬁﬂo d#& ?ﬁ)énlyl ys

carbaxyroethoxyguiialif@Iio0mg, r@eza mndl)dn 56% THA-digblomnietharid Grrdl) was

stirregi%Q?@g?%\t e?rlmdééatggeg ‘éoxﬂépg ;Mfﬁ a%ﬁgcég Speﬁ{ﬂ%tﬁ@ Elﬂd purified by
preparhtive/HPLC Ih@afﬁmlﬁe[aBls(éf(gelh)mmrmnyk)mperatmneylIcﬁqumgl)-3 in 3
carbdﬁxp%%rﬁ\ﬁ?cﬁg hgtn?eets '|%?J,’an%"°?€g cé)rreggqﬁ g%?é?yé%%o&éu%line in
triflucsodagetie dcidt amatwhitatsolid (116 mg, 66%) as a TFA salt: 'H NMR (DMSO-dg) 1.12 (t,,
Ve

01300, Z0AI B ol 42 B D s S S T e s
(m, 13-643?\(?; n),7.4% M{-ﬂﬁm% @)d),&?ﬁ(@g @lc 2R @. 1y (s2XR 8. Zﬂé(sa’c)e& .88 &, 1) ppm.

T usobsh SR b tmde Bl Py B B -
dimethyle}heoay tarbgmyd)prapyilaroing carbomil-hehydroxgquibalime| (166 (ny; ploesay bnd cesium

carbonJate g%@%yéﬁqﬁ%ﬁrggo@%bggméﬁ%@Mr R iR n Ha S:/vrenr Iear

a- brqmcqhanflalcetaté-({id ntg; (1 4-€ §) wad addeah dimel rpgutirey mactibfi mixture was stirred
at St K TR ] Mo 1P amyier 20k Isitters siasgsp i 2x6omi

ethylyaqeuateo land ¢éhe orﬂahlil: phase was washed with 3x30ml water, and then brine. The
R O R A PR L
2-[1S%(étdwymhmw@plpemdn)-p-ypmmwsm 1- d|methylethoxycarbonyl)propyl]
amin?{%ré@i—?%q h83¥'%2‘§?§?\9%{’)‘{?6 hm %%ﬁoiflr?oiag é1 %Olmg) V\XNCh was
dissofve(i4n enlhoktyittaorbacefic apidp athezesuling reaction mixture was stirred at ambient
temp'ﬁé{n%{% ors %knugeﬁg%bﬁ? ﬂ]e%pc[cgg 5 %? %gsrlé,) 8 N%iﬂgfc{qégg}é/?ési&issolved in
30 mE-etid éeétht_@xwe@mdbmnm} aa;urpsrda\nam%aas Yrihe drteodtidd-id vaéudae>eford (90
-7- 0r0-4-(1: :
ma). P IR GRb bR Gz G by B ety prapylominggagbonyl-4-(1-
phengiei- dietrﬂnxﬁ/darﬁer(ﬂ)iﬂaﬁd)@c{mnaranﬁg M) irP® rAZMBOH was added to a solution

o 15744 LS4 PR b2 AR PG 08 BSEGH MR St b lamvin

-~ 35 —temperature-for 2 -hours:-then-the-MeOH-solvent-was. removed in-vacuo.—The-pH-was-adjusted--

to pH 3-4 with 2 N NaHSO,, and extracted by 2X20 mL acetate to afford a white solid, 2-[1S-
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2-[1S
(4- (et hoxycar bonyl ) pi perazi n-1-yl)carbonyl - 3- car boxypr
WO poksassaocar bony (- 7- met hy( - 6- PCT/US2003/039079
fl uoro-4-(1-carboxy-I-(2- flszloro) phenyl ) met hoxyqui nol i n
e in trifluoroacetic acid; 2-

(4-(ethoxyrarhanybRiperazibohyloasqmuk-Sezat Owwopﬂammwtbosyle‘hﬁbmeﬂyl -1-
carb@?ﬁﬁé’th&%ﬂ%ﬁﬁ’é @@% 7-met hyl - 4-

et hoxycar bonyl - 1-"phenyl ) met hoxyqui nol i ne in
t r-f | udnGadBiiargnaies; thQ fplipwng compounds of formula (Ib) were prepared:

2-[1 3&4((? rﬁ@th Mr@?bca%‘rngﬂﬁrﬂﬂy%l

0 am nocar bonyl - 4- ( 5-

neidrnwhvle&%mrbwy)pqu mﬁ%ﬁﬂbwl—ﬂfb@nzyioxyqumolme
2- [1St(f4L(§erétﬁﬂéﬁé4y!)El @FézﬁJ a}bonyl 3- carboxypropyl]ammocarbony!-4-

oxycar bony
)Re}‘éﬁd@B’GHWP ®icar boxypr opyI ] am nocar bonyl - 4- ( 2-

2- [15‘3@11 Ebhb%)tﬁaﬁ?dﬂyr)ﬁpe\! aREA-PRAVSBHY 8 CLiRBxygrobyifalintRaRRAGIL7- fhethyl-4-
S (G?Phe'é\t'ﬂoﬁé#@@wﬂfﬁﬁtjﬂpmuﬁ@ﬁM| n-1-yl) car bonyl - 3- met hoxy

oS RIN TRBRFENs ct kypons s o
S r('ethﬂé‘tﬁomwlakb@ﬁﬁbpmmﬁmmmnqm?: ) car bonyl - 3- car boxy
2- [1%&%%5&%%9?6 Eﬁ%)ﬁn ﬁ{rgbaﬂdcf glu@ E:Qerxwroperamlnocarbonyl -7-chloro-4-(1-

4- ("'1- car boxy qui no
t roarhoxyr dg@gyll)met@@xygwr@hpqm trifluoroacetic acid;

215 AR5 I rsompropamosgmg oo
rrét\&’fwl 44(1(@Rbﬂéh'yl 1{cabaxpmeihaxgquiodingui nol i ne in
2- [1St2(ﬁ'(é h?%fc%ﬁfoﬁngb@g ﬁﬁyﬁg:arbon k3 F%rngmr?%/d?mg c?rbgng -methyl-6-
- oxiypioepi F%fhbmé—é?—ﬂmbphénwﬁnetybxy@umolme in tnﬂuoroacetlc acid;
2-[1 Sf(h L(?llh&g/r g(lﬁ'on?[% B@r’éﬂg 1- @Q’%ﬁ&n?l’é’ @%B%%gﬂg}nrhoolcg%%n&ﬁ -methyl-4-

acetic acl
S(I -gthoxy teskgryhi trbegY!)méthexyazinoline inltifosrdemelit addcar boxy

241 Sﬁﬁﬁ“‘lﬁ’*&%‘“ﬁ@é BB R SartpmromyTemiocabony-4-5-
2-Met xlmoxaamh&owmtmmu)qhnpmmtluwroaee;tic)acur bonyl 3-carb
21 SR XBIRRN) A RO Gl 5o B lmingsaropmi 0
t methﬂtbiazabfbvl)meﬂvmuumemﬂma@cmicra\em/, US2003/ 039079
D D o e e o G
pmbpyyi{isethoxycardooyiyl- Gmemwndhbxs@umolme
2- [1Sf(L1 Ld%?xﬁ:]afdon&@% E&?%n 1= Ifbg; {:g-):gr%SWprgﬁtarrﬁ?n)%g lf)'ony éé‘-difluoro-

SA((A C(aebdwxlymmrwmryeth)quqlmcﬂmemmflydar))aeathmyd 3- car boxy

s g R T G e S

nenethyl{4f(1fphsaoyle‘&cmboxy)metmbxycﬁmﬂ)hhé in trifluoroacetic acid;

R L BB Sibmmmpaagmingsaroonyt 7-metyis.

diflretokds( acarboxyd1-{tiepBetiyiethoxyquindlioeyn triftub@eayetio avid;i ne;

21 32(41(%“'@ %ghbﬁlr‘lyéplg%r%%%hgﬂﬁgﬂmr%c [ bgegy%wsgn?nzocarbonyl 6-chloro-7-

6 nidthydAe(Smethyispkazbl-Gh )pletioxygdinsimeboxy) met hoxyqui nol i

21 TR PRy R BBy T SRR e Do Py BBy ffero-7-
- --—~H-meatiylde@yrhetByitHiamml-d-yHretidxyduideling-in - Bluptoaostic:akid; -

- car boxy) net hoxyqui nol i ne; 2-[1

S- (4- (3-net hyl phenyl ) pi perazin-1 -yl)carbonyl -3-(1, 1-

di met hyl et hoxycar bonyl ) propyl ] am nocar bonyl - 6-f| uoro-7

- met hyl - 4- (1- phenyl - 1- car boxy) nmet hoxyqui nol i ne;




2-[1 S (4-(3-nethyl phenyl ) pi perazin-1
-yl ) carbonyl - 3- car boxypr opyl ] am nocar bonyl - 6-f| uor o- 7-

Wa 2001853356 - 4- (1- phenyl - 1- car boxy) net hoxyqui nol PEIEUE2903/039079
trifluoroacetic acid; 2-[%153-

S—/i (1, 1-di et hyl et hoxycar bonyl ) pi perazi n-1-yl ) carbon
2- [1§-|( Qathoxycarbonyl)plperazm 1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-6-

”efllhB?ES MC@[&%BQyplr @gﬂ&é%@ﬂﬁ@ﬁ&ﬂ%tﬁoﬁr{e‘#g rt%%rgg%teﬁé( héig;

- phe 0XY)
21 %(‘% @twwygarapmmr@mméMbc@rbbwrc)qwqu@pymarmngca)rbmywmethyl-e-

|
3é ?‘%ﬁgﬁg@%@g ﬁﬁ?f{!@)ﬁ@ﬁ&&ﬂwefho;g%um line tlrht(gl)f(lyar&aﬁeot‘cl acid;
5  Z{1H¢- (ethxx@bewl)@fnﬁram -2-W)rarheny3ydarmxypioayliaminocarbonyl-6-
| -6-fl -7-
ybl)ﬁ"eﬁ{ﬁ&?r?bf& 431 gﬁ{ehﬁweérg&y)&a{%% AeeY uoro

met h oline in
2-[19-(4- f1| h@mlmé@th@xyggrmnylm;pqazm -1-yl)carbonyl-3-carboxypropylJaminocarbonyl-

S- éﬁu&mm P@RE@HXM@ LRSIy UBfRgnY ! - 3- carbox

r opy car
2- [(4rfgﬁhﬁwca zbmn@rﬁ;ﬂn 1| yl)sarbnmxwr)aﬂnsd]awmarhwwmﬁuom 7-methyl-4-(1-

10 t fbﬁényp{ ?&g@%@ﬁﬁﬂﬁixﬁm@m hocar bonyl ) pi perazin-1-yl)ca
1&@0@ymeiigylphenyl)plperazm 1-yl)carbonyl 3-(1,1-
RS IARRYLL O ARSI LRl PRI e
acqagbom)rpqthoxyqumolme

2-[1 Ssg(é Ql@zlﬁﬁ%r))@:[.@gfﬁdaﬂ] y&cé’rlna bﬁ%[:%xyg’rofnﬁ]ajm gocarlg(mf/‘ &Y1uoro-7-

ocar

15 6- 'T‘Pf{bmlr‘b(mehyicawimmquluelmrubmﬂja))mat:htlchqau nol i
& [191@ qa’n&kﬂ‘é%ﬁt J"Ké?fé"z’f‘ﬁ piperﬁl ryBSaern% car boxypropyl ] a

m rngfdagxwerganylsrdnyllamm@arbemﬂ-ﬁl-ﬂuﬁro 7-methyl -4-(1-phenyl-1-
th I
{ PO hehaRURIE L N Tt nat 1 vl v
2-[1 Sz(|45((1 A-digethyletiexybanbphy| pinseaziz-i fyl)barbor(;yl -3- carboxypi'opyl]ammocarbonyl
I & e L R S e T
2- [185@)(fmgm-a yieanbonyBgiperaziro1 -gl)capborplvB-catdaixixyrbpyljaminocarbonyl-6-fluoro-7-
4-
3SR PERIEAARAY PRAARE o Blinalie fn rflerpagale 891 ¢ esu
2-13-@r(mpthaxycarbenyl \niperazin- ty§daraonyBa- dﬁflﬁmaypfb@yll]am]?bwbonyl -6-fluoro-7-
T i nt.o nL o
hﬁetﬁﬁ%ét rac eg%\%{\fbt%ﬁy@f(eiﬁ%a?rﬁo@tew r%@ﬁofﬁﬁtlﬁ %@366
25 2-1SF@TN pstioehyisidatainocdrbomd pipetrazin- a-lyljcarbenWSganl c phase
i L. [ d b
ey BBt RocHiorpodoglEr Slami A WeRen col um
¢ hnadvoxy wogth@tyguinoline m\/mﬂimrdhc{e(ld acid;

R R e e —

nPr-{lucro-7emetbly i - (‘ephmrfyl -2-catbbxp)methoxyquinoline; and

R

i r(143hart1yl'm-&rbms/)mdtﬂwedycwlmmheltn teiflusrbaddbicagid. LI OH i n

[... The. reatlonm ture was
st rregﬁ%ﬁnatlﬁly’e% (25(8{%9 8‘?'8‘?@5' “fours, followed
yl)carbynwmamaardmmmr’bonp 4t-lwdmsxwwdeldweﬁ(500rmg)ﬂ 0 eq) and cesium carbonate

oo i 4 ASIASRLSAREEN IPHRSIRHN ot rmmsypioppsmon 05 ma

- 35—-1.1-eq) wasaddedeo-tHedsdRutidrraral taemdu&rngrmmnﬁd wa$ Berrddoht SDACHE- 30 minutes.— - -
The rgg&%ﬂ%llgt%reo\fvaé Bglﬂrrléld ?ntg |282) m of ICé) wat%r, exgracted with 2x100 mL ethyl
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2-[ (4- (et hoxycar bonyl ) pi perazi n- 1-yl ) car bonyl nmet hyl ] am
i nocar bonyl - 4- (3- net hoxycar bonyl ) benzyl oxyqui nol i ne;

W@nah4/052366 PCT/US2003/039079
2-[(4- (et hoxycar bonyl ) pi pesazi n- 1-yl') car bonyl net hyl ] am
I nocar bonyl -4-(3- carboxy)benzyl oxyqui noline. 15 G

acefale, aph e FeaRic Phasewaswpdhes vith e 0Nk water, dolleyed byzobrine wash.
The IE]C[me)mleM: wa§p UﬁﬁedV@Sflasﬁ@gﬁ%gfcg?}hé‘t% %fbi-.gio pre VIdF 2. 3[ 4_

4- (et hoxycar bon
(ethqucarbonyl)plperazm -1 -yI)carbonylmethyl]amlnocarbonyl~4 -(4-

metl%x??érh&%ﬁ)baﬁ’{}lf&@&m&%@(l@bﬁI%(gg] m%&gg@gpm6 chl oro-8

uor o- cgw nol’i ne in DMF
(ethwcmbynylmwra%&m @arbﬁnydmeﬂwllwa@ogarbeméé-(at anbl ent

metﬂ béﬂy%sniﬁb’ é&nollﬁzz%‘?‘ﬁ fy) i nA%ﬁ’ﬁ’.l 'HIIF R/Bs Qgﬂi@% géﬂ nﬂ nof 16 mg

ronophenyl’ac t ate
L'O"\'/\ﬁ's3 w6 chwatar. dhepesutingarac tonénlx@la:twa@atlrrﬁd@tmlememperature for 2

hourS SR liGkbPy é:tgﬁba% ok QEFEO prm@fe&d gg \ﬁ%&f %—@g?th%%ﬁ bonyl)piperazin-1-

evapor ate I n vacuo.

yl)caébqwlm%teaélamlreocavmbf&(ébmrhome\bwy(ozyqumoﬂnel bri ne,

EEFL&\Q’?% %’&nﬁ!?ﬂ%ﬂéﬂlmzé% @v&é %dg ¥ formula (Ib) were prepared:
2. [(%EEWQMbQWBhWRW-m-bwlb@arpwybeetb)ﬂ]amuloogrt)m%ﬁyI 3-(1,

{l
d| rr?t?t ochar?]on)y))g%? g:r)](wgmohne ?r]dam nocar bonyl = 6- chl or o- 8
ﬁFh%Y Qgr tzor(yn)pmmwwlm metthylaminocarbonyl-4-(3-

ph mb jhe (324nyg ).
E car onyl)pl perazi n-1-yl)carbonyl - 3-(1,

Alternatlvely to a suspension of NaH (563.0 mg, 2.20 mmol), DMF (8 mL) was

addé?f N DA AL BOBN LU h G ACIRIHY S ! o 0-8

hoxycar

dlmemwﬁthﬁenbnoyd)anwﬂammma(b@aw Gehloro-84fiuarodtydveyquineline ( 500mg,

t
000N SO i o B A gy o5
mmub‘avl A apldtiorepfanetby ahrapwphenyacetajakeaq, 83 Liohg Yin @MRCS mL) was

scod] 38 T RSEEY G0 s Yol SOSBHBgRE il v, ovr

was gmomted #f vasude dhe résidue was treated with ethyl acetate, washed with water (2X)

and ﬁ?§e§;§ll§%§§’6¥%@£w§t¥m ﬂdoﬂsﬂzcoﬁ‘m?n chromato 9|'apé\y it 1-2%JMqOH in DCM

car boxypropyl]am RO R baN
to afiand 241 3(4-{ethexyisarbpodidinatgzin-1-y )oabogyy3@t oxyqui nol i ne

diméé@l%ﬁ@ék%r%aﬁ%;Ero@gﬁmir@ha%@!ﬂ@rﬂ%@%@oé&jﬁﬁ g{xéltpg%amnyl-t
phenynethoxyauiialine 2324rig 252 18-(4LEth@kyE&bOsY|)pijerazin-4&)cambonyl-3-(1,1-
d ime_%)yletﬁm@éa&)ghyl)p%pyl]§m?n%c§r°b’ongl)6-cf30rg§8-ﬁJgro-ll)-( 1 prggt}\o%y%aﬂiohyl-1 -

phenyi)me;hoxyqtﬁlzol[ne {324 rg( Ethonmolawhe theln)tpeiapest with TFA:- DCMoArt, 1.8 mL)

ot S TBPraP o1 s GyRAraton B Wi RGHY Bncepaetag pvaporaton
gavengude pbasiugt. - AlasocA0dd /comdEGagragHy Wi 008, @880 Z :tateFnd 3-5%

MeO‘?-h@ﬁtél& 1% aa%rgn?% é)gﬂlo H}%,(ﬁjf%ﬁ@%gde% 22 lé %dWﬁ{hfZ(\éq\%b%y@\perazm 1-

yl)caflzoryg3-rarbbrypropyiaotimesarzsyist-cinlomea8-Htoraabi1emethoxycarbonyl-1-

e S A CRATIE RS

(m, 1 2. I45 éﬂnh?l) JdSttfre, HINd. 1€ R R2OrH2S (M, Of 6.381(3,eNt7.46 (18] 3)£7.68 (m,

u | ash col unm chromat ography with 100%
49, 806 PRI Loay e 1 5% Moo (With 0.1 %AcOH) in

— - e% Hy=| --a2- 41344 (Ethbxcdbdnydiderszig4-yl)carbonyl-3--

oA B B GPLF ShRRY e on P

car boxy- 1- phenyl ) met hoxyqui noline in acetic acid (30
ng): NMR (CD30D) 1.25 (t, 3), 1.99 (m



H, 222 (m 1), 2245 (m 2 ), 3.4-3.9 (m 8), 4.16 (q,
2), 5.20 (m 1), 6.35 (s, 1), 7.45-7.75 (m 7), 8.05

W@ 3004052360. 02 (m 1) ppm 10 EXAMPLE 3 ConpouneeT/v§2003/039079
fornulae(lc) (1d) and (I-65-A. Toamxture of

2-[1S-(4- (et hox 1ycar bon%/ 3} pi per azi n- | ) car bonyl - L
phenxl)methoxyqumollne( 54 mg, 0.233 mmol ) was adde to a mixture of THF:H,0, 3:1, 6.0

L) SHATRORYU a0 Y E3FIRADY WERIABYY LETBRAERREIAE 0] FHbufs . The pH

or oqui nol i ne
value(vlaslgij editoy 8 |V\)|th| 1N Iz@l mutmstgllm@,d exdehctien with ethyl acetate and

evap&ah&ﬁ&%@%?@%%@a G tﬂ@dﬁ]e Egglln ):olu%“echFcﬁ?&F?r%thﬁh AOO% ethyl

heated at 60C Overnig action

5  acetaig;and pd@%heOpt (éﬁbroat%\P@QHPLlG ethyl a¢etatecafforded 2-[1S-(4-
(etho%x&a?b%n@ﬁpx&&ragﬁxﬂﬁ%aml |3 RhBkiroaVTAmHobS AR LIGH L fluoro-4-(1-

carbaxyrteRhepyempiheiaminaling in aelip arif 430 mg:MNMBHEDsODh&2611, 3% 1.99 (m,
1), 2.4 AR DDHE 3PS S (mPBLANEYE 218200, 17 8%, 13745775 (m, 7),
;.
8.05 3, [‘)lg Q2. Et) PRy car bony! ) pi per azi n- 1-yl ) car bonyl - 3- (1,
10 1- d i nethyl ethoxycarbonyl)propyl]am
nocar bonyl - 7- met hyl - 4- ( 3-
met hoxycar bonyi ) phenoxyquEXAMPRE 3( 200 ng, 0.3 mmol )

Let L uor oncor i Gonioln Ut forsuiad D {iof BFa i °C, 17, o0
fdx. 3 Houa suxtdiesf 25{d>8+44-|(ethonyaarbemyimbpetaz§d-1t-w))canbonyll3 -(1,1-

L SRR T WA T E T P

15 and GaH4({ ghtg, 4Thmol) @820 muDM8e veascquizied treethyl BQWdusdyBehztoete (160 mg,
1 mn‘lg)blf é’}]&"f‘%é_f%igxgéfj\?agte%m '65"8 gv@%gpn{ eﬂﬁer raetact\llo% vlv_|as f(I:tered and purified by
prepa(reﬁ\lefﬂﬂmtdoﬁfmli PHi fe4-dathaxytahohyijpigerazih-13/)caronyyd(10py

. car -
cime g B R DR IBhPReboryh L mathyid-Gmeibpryeatony), 25
phenwg/quthBM)e (200 Irhg\IgB%)( DMSO- d6) 1 15 (t, 3), 1.80 ( m
2. 3 - 3. 60

20 ) 0?[1&224((% Hogcar%oré@bnpg a’zTﬂ rb}orgk&-?]w- 2) 7 6 5
dimemgll,ethbkyca?bdﬂl)pmpyllémlnaca%or(yﬂ? rdéthyl&-@l (d, 2) ppm C.
meth%@F%h%bmqh%og@PE\% r?ee{;@ﬁ fol& :gWI : was |gsl,JorI]ved in a mixture of
methﬁet@demetﬁdmwtaﬂthmnad:éﬁp|apieir(aZhln4| 1 mixture) and stirred for 3 hours. The

solutiéé%%%&?;gﬂé{?gigéﬁr ﬁglnﬁﬁ B%ec]i in e8ﬁ6118 (r)nq_xl Létlhugm hydroxide (3 mL,

25 0.25 ¥) ¥a2 atlded bnthe-sbiutioniwasntinted bverdighfl The reactlon was evaporated,

adjus%%%ﬁﬁtﬂﬁﬁﬁjgﬁr |b%1:o ?ﬁyHlLPri <Ia¥ &grzebgga%ivg M’?.%rt %rd 2’3 -1 { poxy
(ethogyarattsonyl)piberaginy Gy caethonyB3-carbdxy, ;i‘o Tamifdcd@onyll7-methyl-4-(3-
carbozy}[p%enoxygumohne |Wt)rlfﬁxoroacg c:2 ggg (E %%9:831/ PQEIWQ(DM&% ds) 1.15 (1,
3), 1.80 (; ()eRIDOX M &1, (2088/(s) B), 36305360 (rh; §), 1 ©Br(§O)I953nt; 31,005/ (s, 1),

30 761 gﬁ JQ%?B‘I% 302"7131 nﬁlé'lqdr%é%q ﬁsn28n§1 g’ PP uoro-1, |

GE han Gdlﬁlemlls& rgénnejr )the following compounds of bformula Ic) were prepared:
et hoxycar bon er azi car car ox
2- [13 LSS Y %fbwpﬁgiﬁﬁf% re%ﬁm%mqw -4-
2 c%rtﬂ:xwphéhamorgbuné in262, DadtR@tRH 1- iﬂhéhe[dbibl | .
2-[1 SSQA&%“%M o%@g‘r)lﬁgp {n?—‘ﬁ-yl?q?arrgoznly% %:é%o%(lzp%pycl)]g mo%a?b%rnyl% ¥2

=35~~~ ——-carboxy)phenoxyquinoline in-2;2;2-trifluoro-1;1-ethanediol; -



10

15

20

25

30

35 ..

car boxymet hyl ) phenoxyqui noline in trifluoroacetic
acid; 2-[1 S-(4-(ethoxycarbonyl)pi perazin-|
WO gloposasbonyl - 3- car boxypr opyl ] anmi nocar bonyl - 4- ¢GF/(12003/039079
am no- 1- car boxy) net hyI ) pheﬁ@xqu noline in
trifluoroacetic acid
2- [1S§,4(~ I'péyq?@lgcgwgplggfaﬂn)-bylb@rw\yh&carboxypropyl]am|nocarbonyl-4 -(2-amino-5-

yda}wgmeuéxyaumeﬁ@mm ShrluoRSTh H%ﬁér@%{&(' 4-(3-(2- 10

car box hyl ) phenoxyqui nol i ne I n
2-[1 Sl—(Ar(]em%yQ%ch}y;)glpg@zw\- -gl)c{albonyl -3-carboxypropylJaminocarbonyl-4-(4-

S- da%&@@hgﬁa@gu@gr o.h@ :PQJ'trﬁFﬁ]be 3 1-ethargad|ol

| ) car am nocar bonyl - 4- ( 2- net hyl

21 S—&éewm@k%%@ﬁw@x{ wmartmyl %carbvann@mﬂachsrb@ovldfl -(3-

2- Jai'boxymethy!)phenoxyqumohne in trlfluoroacetlc acid;
S- (4- (et hoxycar bony ﬁlferam n- I")'car bonyl - 3- car boxy
y

21 Sp(ﬁdsvlpmwmapleﬁr@ym c@rlmwb%ﬁgr oxypropyllaminocarbonyl-4-(3-(1-
2-fhiRd- h%‘a%’ﬂx?}?ﬁ@tﬁﬂ)ﬂh)aﬁ Gﬁ‘l%ﬂﬁHH iR %ifiudFodcBtic acid;

trifluoroacetic acid

2-{1S<4(gthowycreany BpiBeraginy byl parbonyh3-cappyypsemyiamincgathenyeb(3-(2-

pra?rﬁiclgo %?E\é ko fﬁ@?ﬁéncﬁyﬁﬁn&ﬁ%rlr‘?t_'rﬁhoroacetlc acid;

2-1 Sz(4ge oi(yqaqujnw()mp¢ra;mek-yi)gqgtmnwl—&cmng@r«pgyl]amlnocarbonyl-4 (2-methyl-
Ssté!aTﬁS dg%}ihé i tR@Jo%éd&tn& a¥ily) car bonyl - 3- car boxy
am nocar

onyl

21 S?(Ftﬁe%g@mmupmeenaznanwmmyweamwmamcamonyM (5-carboxy-
t rz‘-cilétH 5 id ho’j&/’} o)ﬁ@fl nBlik9h 'tﬁfluBFbla% c[?md

2-[1S- p| perazin car bonyl -3 20
2-[1 S((ﬁé@ﬂa@mmomwpgrpzmpw]carhqwlc%mbnwprwydammooqmpmdm -(3-tetrazol-

e 5(59) ﬁén&kgqg ingiine IH‘E& 2. tr?@groh 4 e%ha‘hedlol and

I'soqui nol | ed in 3 nL
21 Sdft (ghmcampnnamp@razmd -Wpacdaonyl-3- wbomncpra/l]amh@camwm@

a TR R B DRARURREIRE R G B 175

héurs. /’Piﬂ*hltfqn@iﬂr[éﬁ-(’é‘;(ethewﬁd?@dylhﬂimeﬂHiF?I:)d)cafh‘ooyleBad
|
ety oA ERtBPY SH AR AR I 15, 0217 pophng 1,234

tetram{grqa@nwanm@ %qmoiicwasmzecyln)aqmuaﬁ IDMBO iand heated to 100°C for 18

hourstg-:" 'rHQ(‘é%ﬁQ/@s' éﬁ.uriﬂé&i ?(yi é\féréeﬁ éma@e fﬁ’;&oco n‘p& lgcqwg;éla‘?ssolved in 0.25
M LiGHhs

qlution gridtirngd ifer (i)h@p'ar Ednﬂdatlon by sversedephasé HPLClafforded. 2-[1S-

S e e G A e e

tetrahydmmqmphrezwﬁqunmlmeng tnfmomacaqu to form a compound of formula (Id).

ngE)Car g%é{%wyl S%P'ng SRaF 88?%10;"&(:1‘}1 'Eﬂégpﬁ%%%ﬁtgd

i fr..10 vﬂ_soﬂﬂthnmflZdﬁ§-(éi(hthmsycadzwylbmya&rezinat-ylﬁafbonyl 3-(1,1-

ima Y88 e b AREAMReo5E HESeRaupoig (1 mgy017 o

3-caripaxypienylbbrarfig\acid€®.2¢ inenal), Fo(PPi:)l &4 Gsmb))taind 2 Misddistni earlsshate (217

uL) Wé? ?%nﬁgsﬂgb' Erﬁ1 %}F_jqf?&ggﬁéx%tgﬁﬁé gﬁg :ﬁ%g@tgrea?ggd% oyermgﬁfJ Cll'he reaction
was pujifigcby teyassedphase blBLSBp rideydrpcunt mas dissolgd indtQ B of 1/1 TFA-
meth%@r{eb%% d%*%%ﬂ}{foﬂ lé'ng% n}agg folrli ﬁou'rsf l'H?er gr%&elétl\/\(/:asac%ncentra§ed in vacuo to

afford)l’-fﬂe&-@e(@ﬁmummrqﬂ)pfperann a—y()d:aarbewyée&:gmcmpmpyl]an\f&carbonyl-4-(3-

concR AR SRS, (o DE 4 oot

-—i-1Grent- 4Im}a straildpimrechnen-othee- cphmbmhdstof&denﬂm{lamere prepared.
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35

di phosphate ("ADP") receptor was tested using human

washed platelets and rat washed 5 platelets by
wal@plosasesrent assays. Met hods: One day ol d pl Bt BUS1003/039079

concentrates were purchased’7froma | ocal bl ood bank.

The platelet concentrates were spun at 680 g for 10

m nutes and the resul ti ngEXAMPBE# wer e resuspended in

nodi fied Tyrode's b

1.8 M Mgd 2, 9 nM 1 L%é‘%{?ﬁéééﬁg '@émﬁrﬁ BSA 4 5 mvl

gl Thecahdlity pHh6 compsupqs afities ineention t@%nddo thecpiatett edenosme
oG PP (e T S R USERLEDa s SR s
plateletsshystisplakednegnt apsayisel et bi ndi ng buffer (20nM Tris
Methyd:fer, pH 7.5, 140 nM Nad, 4 nMKC, 2 nMMC 2, 1

"EDTA, 0.1 % BSA, 5 mM glucose, 2 pug/nL aprotinin,
arenhedaygldplateletrmncentiatesPiveregdusthases fromi a;bbalttmtbcf hiemm The

s R8BS SS981 B 1D AT B bl vere

resuspefidest in niddifigol Biredeis bufter> 188 mM dlaChidgimbg<Cip1.8ahM MgCl,, 9 mM

e 35 ik Bt DL ) 135 B ARBI-A 0 p ablSgtp corose

(ACDy. TUJG@Iqwet suspensiorBivasl spun atmtg fon$0 mimees and thetfindl fllet was

e LAl B o 28 4p o g 2
mM Mgizig tf ino S04, ©. 106 [BSAQS raMiylease, 2Dud/atkpepratriv, enﬁ@pgﬁﬂlL leupeptm)

TG TR S RS g BB it v
pelletfréskttseencpﬂchh etatélet bioding bbfferveaibieiprajelBt hurlfibsr fod bihding to rat platelets (5
10 BEEUE B oA B G e
10° peesai)r ed by sci nt illation (r:]ount i ng. Non% specific

bi d.i .

RSP b b LR e e g s

compdomds arsi W@rmdsplatgllets in @8amstitplates. oThedfeactins were kept at ambient
emphATEL o STHES U B 2l 8 ey ot o
96-welbgiass+ﬁble:r (GFQ) Iﬁl&eli psiabstfd:lbw;ad\bipmshﬁg B&dnésﬂ:v“tl’nics andS(iD/mM Tris

buffelg@p?gé);]r I e%g{) n hai% %& Mytlwa IA'IFBJ' b Ol rgtl{iﬁjh s was & mibasured by

scintiltdtiat ebmtlngDFNdrmmtflorbnﬁi‘r@ waddetemiingd mttﬁd; piesdhf of 10 uM

oot QB LSS0 A9 S S oncaton o

[PP]-2vathydthine AR (6.8 MM)i amdalanyiny eeBhtdtong bf tesecorppalrak et
R DP receptor using both human and rat washed
e3U¥-atel ets. Methods: 35-

Hlirmamomoude ol the @hveaﬁom lhen ¢aststt mrtmmabs@v Ubbﬂonstrated their ability to

mhnbﬂgg %%Hlﬁ@gﬁﬁ&ﬂ% |th|5w&-|:’1b18$ B%go #\ng‘mnan platelet ADP receptor and

the ratiphieiétaA DR reseblve! i zed rats was collected fromWD
2004/ 052366 PCT/ US2003/ OMﬁPLé %8
ADP-Induced Aggregation /n Vitro Studies

The compounds of the invention were evaluated as functional antagonists of the
platelet ADP‘recevptor using both human and rat washed platelets. '
Methods:

“Human-venous-blood-was-collected-from-healthy; drug=free-volunteers-into-1/6-volume -

3.2% acid/citrate/dextrose. Whole blood from Nembutal-anesthetized rats was collected from
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the abdom nal aorta into 1/10 volunme 3. 8%

acid/citrate/ dextrose. Platelet rich plasma (PRP) was
w@e@passds by centrifugation at 800 g for 3-4 SPCT/ESENYVE39079

1.5-minute intervals, withs8enoval of the PRP after

each spin. Alternati vel , some PRP preps were
the ﬁ?éﬁ?mmaﬁwtadwcckl 1@ vPlugat- 8% mcidiitrateldegraser Piatelei rich plgsma (PRP)

was Miephrd b‘}' c@hﬁ#@da%o%[ 306’{;?&6!3”43 gucfc(egénlé he. rﬁﬁﬁgq}ﬁﬁrvals with removal

centrifugati on at m nutes an

of the PRPeafter epeh srin. A&grlmgb\@hd é@mﬁrFRR/P@ﬁé werepgrfasmed by Teptifugation
at 10U5§q)r 1§m?nuté§\/| %gshecig theggenéﬂ%ow E%C#“I%atlon at

35% BSA, 5
680 gl\-%f’é@ migyey ae@ t@rﬁgtea*r@ﬁﬁeé despspendeddn Tw@d@A@foer (137 mM NaCl, 2.7
mM Bl 4 mNaﬁhﬁ)ZPb ab %rﬁw‘aw\ﬁbﬁ mwg@e@ 2 g%hﬁb%blzfé 3*5?@53A 5.5 mM

tIrTES under hese acidic cohditi S an

glucgse  gM HEIHE&pECY By suppigimentedyith f-on1 0% A@@oscgutfo@r The platelets were
wash@d 'é%féﬁoﬁt/voqmse!ﬂhé giég@ %é’iﬁ férd%ngéir% gﬁt@&fﬁrﬁkt collected by

l et was 10 resuspen
centnfwailee at 68 ¢ ferr 1 mimutasrat agbiend ﬁernnﬁratyrmeﬂeépl@telatmeﬂet was

resudPeli&d Si2 ﬁul%pEfa‘@élé’ttg/lr}‘c(}’?g\s*ﬁﬁ'?éﬁé‘guﬁgr(aoﬁp‘#m%%lo?i‘@ﬁs/ﬁ@. apyrase. This

m nut es rror to
plate&ggtﬂ@gaﬁlp@ Wag&kephat 33 0E éor adleagldD minutesdprish 4o sladies.
|
A9RRIBRAGHSE ADD- %Jﬂ?ceﬁ a@éféﬁg{lorfwggﬁ%gé@%d (a?ﬁ%gf‘n) ¥%Bannel
aggregpmelerat The n'eteleirs@lslp@swn ﬁ]ﬁmt-)ewaaaa;ﬂrm 1890 ppmi hlmnan fibrinogen

(o0 BRS80S 15 RIS 812 RAREER Glunpippn e
presepngd |0( posenee of entagenigtl PRteiel agoregation was induiced with dhesaddition of 10
or 31igLM Wsﬂbﬂa%\'ﬁq ?esgfans?érﬁrﬁ hdxﬂgujr\lworéq% s 6P Y IBF% WPADP (submaximal

response) In rat an itore
reququ) inraiRnsmeigtared fariSoninwies. @{D&’ﬁmdmﬂcaggyegaﬁleammugntmed by

meaéuﬁﬁ%ﬁ@ﬁ%sgn? P%r ng%@fégﬁw ?@gg%é{%é St’8? ﬂé@ga E‘I‘gr cantrol, |Cs, values

were detengined aisipggbe 4rpsrameiereaudtion. 20 Results: The
Res!,gg_rrpounds of the invention, when tested in this assay,
nonstrated the ability to inhibit ADP-induced
pl Enectosipongds ebtheiinvention,whendested inthisrasaay demtonetratad the ability to
i hBP R Eicep sl Sarirp et h SRS ASRAY o rat s Rk
eval uated in the rat artEXAMPbE@us (A-V) shunt nodel .

Met hods: Mal e Sprague ts (350-400 g, 10-18
per group) were anest hetﬁf‘ gg‘(/\i\g Y Nenbut al (65 ng/ kg,

i . Iphibitidim ef thedrhbussfoonatibreisyt exmypcainds bhidie fiivghtion wgsieedluated in the rat
ch,30 cannul ated with a piece of PE-50
am"ﬁﬁ“ﬁ%@s"ﬁ%m&m |d8€ni zed). Fifty mnutes after
Methade st heS| a, the arterial and venous catheters were
=V shu t) ce, of shunt t ubi
(R8T Bodscbelye) ik kaotladh & 1B o por B0 e Soistiped it
Nemig@al)(65 |n1|d¢kgs ULb;ur The bit carc)tldcavm;eahd/\ahb ightjubalgevein Neréreach

cannél%%ﬁ? anﬁe HF Eg é@ﬁublﬁ}ﬂ 8%ﬂ[1ﬁongp8 tllﬁﬁ{/)ou est Ia?f?erpe\ul\|1esthesia, the
arterlqunﬁS\véneds oathetees wetdcdnneetad (Aa/sshime Byraasle@softBhyint tubing (Tygon S-

so-HE A ef Gonfained sty FresBe iiguiue 10 emhenater whe peegen (Hom,
100 fgfint)3 Biood- vIlasOalW/ekig() flowshrobgh tppY-UBhuatfer $@hiindtes. "The amount of

thrombus deposited on the silk thread was measured as dry weight (24 hours at ambient

- —temperature)—A-compound-of-the-invention-(1,-3 and-10-mg/kg)-(as-the-appropriate-salt-form) -

or vehicle (15% DMSO in saline, 1 mL/kg) was injected via the jugular vein catheter 5 minutes
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or vehicle (15% DMSO in saline, 1 mJkg) was injected

via the jugular vein catheter 5 m nutes WO 2004/ 052366
wWEROMNS3e03/ 039079 -59 before the AN shunt. BPODUS2003/039079

sanpl es (1 rTL) wer e taken -isorredi ately before the

dosin and the end of the AN shunt for )
beforedhe Ay ggodes/@rr\ﬂlq;& pnlaware takgg dnegdiatein befree the dosing and at
the eRY @ﬁﬂﬁ A-V\/sﬁhﬁt foPmebSfrefRARVI RS Wb didtBlet é@@?@éét@ﬂ and Tplasma levels
Results: 5 Wen tested in this assay, conpounds o

of the FRMPRUAG AT |"Eﬁ1'“M%TPﬁ9ﬁstrat ed the ability to dose-
Resu&gpendent l'y inhibit platelet aggregation and thronbus

tion in the rat AN shunt nodel. Both the
i nWF\mm testad iptthis Pasay eeMBHIdS hthedRvantian drMeRsiAsed the ability to dose-

depeﬁ@éd’ﬂ?tml'%lt Mﬁfeﬁat ébﬁl%gaﬁ’drﬁéﬂ@thrdrﬁbdsefbﬁﬁétféﬁ in ¥h‘é r‘ahR-V shunt model.
concentrations. Thu

Both thﬁfng'PF'Pa Rf Blﬁteﬂfﬁ@emtmbamﬁhmmbwssform@mnéws@Jﬁq/nqrailel in relation
to thd EangBs irb;.';l&é,rﬁé‘ dAfg dﬂn@érﬂa@’bnﬁgglﬁw #d lﬁﬁibltlfiﬁI Bﬁﬁ‘ﬁorﬁbfﬁ l’lb?matlon is

he i nvention. hi s exanpl e
COFFGH%%IM E\Gé%h'P'H%“ Bt @af&leﬁﬁggfﬁg@tfow'e%@gémtm Frapound of the invention.
phar maceuti cal conpositions for oral adm nistration
contai ning a conpound of the invention, or a
phar maceutical ly accept dXAMBRE7 thereof: 15 A

Lglg{t,sg%ka%ﬁ}gé g@gt%é m? repd g@gﬁ?ﬁﬁeaé@@ e abggéehtlggl BHipositions

for onahggnaigistration @qnéalwng accompouad spibadrugntion, or hahdrredesutically

ules 20 containing 100 ng each, one
acce%é%l@ts:afgtﬁmeggﬁd approximate a total daily dosage. B.

| rfyr edilparedientsnt . /wt.  Conpound of the i nvemtirgh 20. 0%

I\/tagne&q;gpn Starch 8.6% 25 L e 69.6%
PVP (po v‘?an'ﬁlapyrroﬂ Pr?e) 0. 9% The aboveaélan%lprsedl ents

with tH-@Ctgseeptl on of the magnesi um st ear aft%5%r e

combi n aﬁ{é ted using water as a ul ati ng
I|qU|dEm g1‘uornu?'%ltt(?lon|sthen dri ed, mxgdr’@nththe
meldieeahoveningredients areamiketl @ndeliispenseas mtwthaed-sheu gdiatimcapsules

cont%ﬁrﬁ%gg’d gf'@ %c[mﬁ%ele%d gle:'ﬁgcgf%éﬁproﬁrgar A e@%ﬁ%@ﬁ- 20. 0

Ingredients % wt./wt.
Compound of the invention 20.0%
Magnesium stearate 0.9%
Starch 8.6%
Lactose 69.6%
PVP (polyvinylpyrrolidine) 0.9%

The above ingredients with the exception of the magnesium stearate are combined and
granulated using water as a granulating liquid. The formulation is then dried, mixed with the
magnesium stearate and formed into tablets with an appropriate tableting machine.

C. Ingredients

Compound of the invention 01g
Propylene glycol 2009
Polyethylene glycol 400 20.0g
Polysorbate 80 109
-Water- - -q.s.-100.mL.

The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400



Pol yet hyl ene gl ycol 400 20.0 g Polysorbate 80 1.0 g
35 -Water- - --g.s. 1.00_rL., The conmpound of the
WO pawe0533660 | s di ssol ved in propyl ene glycol, PCT/US2003/039079

pol yet hyl ene gl ycol 400 Wo62004/ 052366

PCT/ US2003/ 039079 -60 and pol ysorbate 80. A
and poly$qreatef0. f\aiiticient cemniiimobwates ist them addrebwittwitiring to provide 100 mL
of thelsblutib @hich iPfitedsnd BGued. of the sol ution which is

filtered and bottled. D. Ingredients % w./w.

CoRpounihgsedi i nvention 20.0% 5 Peanut O WZBt0%

Span 60c3np¥udd6r RBFWRNLGHr edi ents are nel bgdo, m Xxed
and filled into soft elastic capsules. E. “Ingredients
% wt . / wPeany Qilopound of the invention 1.078.0Met hyl or
car boxygphhgd cellul ose 2.0% 0. 9% saline q.5559,100 nL
The conpound of the invention is dissolved inthe
cefhe,pkRve) ingnedigatssase malted, mixed mad Eipdintd saftclastiedapsules.
use. 15 EXAMPLE 8 This exanple illustrates the
preparation of a representative pharnmaceuti cal

f ofmul akEEgdients,r parenteral admi ni strati on%cwaivdi ni ng

a conpogafpsiind Hans BRidEN, or a pharmaceuf peal 1y
accept abl epsalt thereof: Ingredients 20 Co?fgg’und of

t he i nvidatber @rignxymethyt egyilosee gl ycol 20. 02.8%

Pol yet hybengigkycol 400 20.0 g Pol ysorbat sSqOQnQTg

0.9% Sal i ne solution g.s. 100 nL 25 The coﬁpdun 0

t hENg errarRAUNgPfithe igvertioniedissaivasrio tha eallelogefsalirie, solution, filtered and
bottidtPfoy 6éd1y! ene gl ycol 400 and pol ysorbate 80. A

sufficient quantity of 0.9% saline solution is then

added with stirring to pEXAMBLE®O nlL of the I.V.

S i ; ran .

ri (e PR Saes 1o bRRER0 oY Rbrdhehiefy P EREcg oot formutaton
for parepieral edminisirationcamaining 4 corspoundesf théinventiamaora pharmaceutically

acceftabRRYaRRdIEEE | ve pharmaceutical conposition
Ingredients

20

25

Compound of the invention 0.02¢g
Propylene glycol 20.0¢g
Polyethylene glycol 400 200g¢g
Polysorbate 80 1.0g

0.9% Saline solution g.s. 100 mL

The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400

and polysorbate 80. A sufficient quantity of 0.9% saline solution is then added with stirring to
provide 100 mL of the 1.V. solution which is filtered through a 0.2 m membrane filter and
packaged under sterile conditions.

EXAMPLE 9
This example illustrates the preparation of a representative pharmaceutical composition

in suppository form containing a compound of the invention, or a pharmaceutically acceptable
salt thereof:

Ingredients % wt./wt.
-Compound-ef-the-invention-- -1-:0%-
Polyethylene glycol 1000 74.5%
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35

I n suppository formcontaining a conpound of the
i nvention, or a pharmaceutically acceptable salt
wo b@enosd3se | ngredi ents % wtJwt. - -35- PCT/US2003/039079
- Conmpound- of -t he-i nventi on61Pol yet hyl ene gl ycol 1000
74. 5% WD 2004/ 052366 PCT/ US2003/ 039079 -61

Pol yet hpbigee |ghyg%o|4@,@@ 24.5% The ingredi gpkg, are
nelted to et%er and m xed on a steam bath, and poured

i nto° ireregiente aretaelindigosther and rpixad ongisieam bstheapd/peured into molds
contdifing 12i55g @talWAdighti | | ustrates the preparation of a

representative pharmaceutical fornulation for

i nsufflation containing a compound of the invention,

or a pharmaceutically acqsgipmdlEeigalt thereof:

Ingredients %w./w. 10 Mcronized conpound of the

i nVERHExnPle ilystrates dhepreparation et v rprepentadlya hbarmaceutical formulation
fori ,
or s ORERS QPG S, Oreghll ofing il en i, o BpkaAfdke A appeptable sai
therepf Thi s exanple illustrates the preparation of a

repres ' phar maceutical formulation gi

nebul i ?2 I!’é‘dic_)e\rﬁ?rﬁ cont ai ni ng a conpound of th'é’—\lﬂ%%nti on,

or a ph¥icranizegtqosmiornd QE%@M\@W@ salt ther &%

| ngr edi@pfohiZéuhetbdd - 20 Conpound of the igwgntion

0.005% Water 89.995% Ethanol 10.000% The c¢onmpound

of Theregredigats argnilled, anixech B Backaged freavinseffidton beuideetl with a
dosing!gumprat er. The formul ation is then packaged in a

nebul’i zer equi pped with a dosing punp. 25 EXAMPLE 12

This exanple illustrates the preparation of a

representative phar rraceuté)&zwp f%Hrul ation in aerosol

form containing a conpound O If e invention, or a

phElisexasmple dusirgtes theapepdrationsefl & reptdsentative pBirmaceutical formulation

in nebll26& frfl ontathitl o Mmpound of the invention, or a pharmaceutically acceptable
salt thereof:

Ingredients % wit./wt.
Compound of the invention 0.005%
Water 89.995%
Ethanol 10.000%

The compound of the invention is dissolved in ethanol and blended with water. The
formulation is thep packaged in a nebulizer equipped with a dosing pump.

EXAMPLE 12
This example illustrates the preparation of a representative pharmaceutical formulation
in aerosol form containing a compound of the invention, or a pharmaceutically acceptable salt
thereof:

Ingredients % wt./wt.
Compound of the invention ' 0.10%
Propellant 11/12 _ 98.90%
Oleic acid 1.00%

The compound of the invention is dispersed in oleic acid and the propellants. The
resulting mixture is then poured into an aerosol container fitted with a metering vaive.



Conpound of the invention 0.10% Propellant 11/12
98.90% deic acid 1.00% The conpound of the invention

WO 300diosyses sed in ol eic acid and the propel | ant BCT/Tk®03/039079
35 resulting mxture is thead-poured into an aero0so
container fitted wth a netering' valve. WO 2004/ 052366
PCT/ US2003/ 039079 -62 \Whi |l &*th present i nventi on has

beWhJI msn r‘g@?ﬁ él‘rMeopoﬁ ﬁé?ﬁﬁé?feg‘:@b U’z %e decig the specific

embggimentsdthenigot, titesshauid hﬂi&tdemdddusthgmw@ in theyart thaimaimus changes
BGnsfl efer |
may £ onac he%?ér nvan r{@?%ﬁ??ﬁ%\ig&&ut&a‘m% (%E%Eg(?%%tre] tpl.% spirit and
scopgdd ths iByentignyin Mditlﬁh,da@mwngdlﬁwwb@ mayde rmadentbegriapba particular
itual, il | g
situa §t |%r%ocnzgéssﬂﬁbrog (’f:heasttgp ?&ie@g prg%l’ég%?ép{ %roét??ﬁg to the objective, spirit
and %ﬂ@jpé@[f theepresasit inventiem d’-\llssmpenozﬁf Qahms;)aresmndedw&odm within the scope
f thé&\f |ons are intended to be within the
© chg§¥§@¥ﬂﬂﬁbhb I'ms appended hereto. WO 2004/ 052366
PCT/U82003/039079 -63- What is clainmed is: 1. A
compound of forrmula (I): R3 (R5)Ym. Oi 61 ~ (R4)n
(1) R-NNNR2 O wherein: mand n are independently
1to 4, R is hydrogen, alkyl, carboxyal kyl, aryl,
aral kyl, al kyl carbonyl, aryl oxyal kyl carbonyl
car boxyal kyl car bonyl , al koxycar bonyl al kyl car bonyl ,

al koxycar bonyl al kyl , al koxycarbonyl, aryl carbonyl,
aryl oxycar bonyl, aral koxycarbonyl, cycl oal kyl carbonyl ,
hal oal koxycar bonyl, am nocar bonyl

nonoal kyl am nocar bonyl , di al kyl am nocar bonyl ,

al koxycar bonyl am nocar bonyl, or heterocyclyl carbonyl ;
R2 is hydrogen, alkyl, aryl, aralkyl,

al kyl sul fonyl al kyl, aral koxyal kyl, hydroxyal kyl ,

am noal kyl , hal oal kyl sul f onyl am noal kyl ,

car boxyal kyl t hi oal kyl , al koxycar bonyl al kyl t hi oal kyl ,
car boxyal kyl , (carboxy) (hydroxy) al kyl ,

car boxyal koxyal kyl , al koxycar bonyl al kyl ,

ar al koxycar bonyl al kyl , carboxyal koxycar bonyl al kyl ,

al koxycar bonyl al koxycar bonyl al kyl , am nocar bonyl al kyl ,
ar al koxycar bonyl am noal kyl ,

ai koxycar bonyl al kyl am nocar bonyl al kyl ,

car boxyal kyl am nocar bonyl al kyl ,



(al koxycar bonyl al kyl') (al kyl ) am nocar bonyl al kyl ,
(car boxyal kyl ) (al kyl ) am nocar bonyl al kyl, or
whedoenssyel yl al kyl ; R3 is aryl or aryl oxy eachPCT/US2003/039079
i ndependently optionally sebstituted by one or nore
substituents selected fromthe group consisting of
ha Im o, hal oal kyl, cyano, nitro, tetrazolyl,
-R8-0OR7, -R8-C(OOR7, -R8-C(ON(R7)2, -R8-C(O R,
-R8-N(R7) 2, -R8-N(R7)( O; R7, -R8-N(R7)C(O) OR9,
- RB- N( Ry yorspayr gt formaal (1:R8- O] N(R7) 2] - C(O OR7; or R3
is aral kyl or aral koxy, wherein the alkyl radical in
the aral kyl or aral koxy substitue is optionally
substituted by one or nore substijuents selected from

the group congs r%i ngof Ral o, 0, -R8-OR7,
_R8- C(0) ORY, FJ o 12, - H8-C(d) R7, AR R7)@,
- R8- N(R7) C( O R7, \a N d wher ei

the aryR 1alli cal Nn thg aral koxy

substituent | depen Oopti onal Iy substituted
by-one or nore substituents “selected fromthe group
whergionsi sting of al kyl, hal o, hal oal kyl, cyano, nitro,

trazalyl.. 8.7 878787877 RP._ ~RCOOR
ma”éﬁrr‘?jz e?‘e'?dﬁ%ﬂ&?g?%é,~ R _N(R)C-)R -R8-N(R7)C()O)(P9,

A g Al b tony
- a IS
SRR e Py b e rah Sl era v bkomcarbony,
E)ﬁlnylmlgbmyl,&drﬁyﬁycaﬂiohwanalkoav@lrb’cmy%{ ﬁydflaélmlcdgad)rﬁ@ He¥dalkoxycarbonyl,
ro cyano, | 0, carboxy,
PRy oot emicaRpisnh Ay RYTHOSABORYE it o,
aralloay carbonyinkipbenbory), of helekodyeigicadonys;
R%is gfc{rgé’% %kg?,’ %glwﬁrrlé’lgﬁa%@éﬁ@bgg&%;&%@?ya!kyl, hydroxyalkyl, aminoalkyl,
d :rfldaydytsnﬁwmlybalkw,aﬁg@ﬁ?alk?qmlkyl, Iall(koxycarboné/lalkylthioalkyl,
al koxyc onyl al kax yl am ngal koxy, an
héﬁﬂ’%@j@%ﬁﬁb&éﬁ&%@&hﬁ% SadboxvRlspkdn kg vsamonyialy!,
L ragmmﬂye?rgmmkylm?iﬁ@fybmgxﬁfgrwwék?ﬁ al.kox’(\}dé]k?)ﬁonyllalkoxycarbonylaIkyl,
[.OX ar car box oxycar bonyl ,
APIRASR RV ) Bl e daiily
aIaﬂ«mxyml}sdl:wllaﬂ{ywriﬁutilmarlﬂﬁ\yiaﬂ(yhmdfb@iﬁ?’llrylﬁhihﬁbarb%rylalkyl,
carpoxya oxycar ponyl a . eac i s,
h3%!F‘B&éﬂ@ﬁ){'ﬁk‘?ﬁ,ka@v@?m%a?% alkyby X?féPW@%B(%'RVQaWORerbonwalky',
| or helecowyciglallgl; st rai ght or branched al kyl ene chai n;
1o §5Por SRR ot BRPESAE ol i o o b
S};]sereetéidemtz?_eﬂ%l,grOﬂp Borfsastif I 6all¥§/lﬁé46,ﬁialoég§yl,% ano, hgitm' tetrazolyl,
§ G eulsi a s eof . 2. e
P SR A BIGH, R RO Ry IR, RNy RENRICONR',
-R°-N(R")C(0)OR’, -R®-N(R")-S(0),-R’, and -R®-C[N(R"),]-C(O)OR’;
orR%is aralkyl or aralkoxy, wherein the alkyl radical in the aralkyl or aralkoxy substituent is
optionally substituted by one or more substituents selected from the group consisting of
halo, cyano, nitro, -R*-OR’, -R*-C(0)OR’, -R*-C(O)N(R"),, -R*-C(O)R’, -R°-N(R');,
-R®-N(R")C(O)R’, and -R°*-N(R")C(O)OR®), and wherein the aryl radical in the aralkyl or
aralkoxy substituent is independently optionally substituted by one or more substituents
selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
~RE-ORT-R%-C(Q)OR’, -R™-C(QIN(R")z, -R*-C(O)R’, -R*N(R")z, -R®-N(R")C(O)R’,
-R*-N(R")C(O)OR®, -R:-N(R")-5(0),-R’, and -R.-C[N(R’),]-C(O)OR’;




R is hydrogen, aryl, aralkyl, or al koxycarbonyl; R2

i s hydrogen, carboxyal kyl, al koxycar bonyl al kyl or
wae@kksesgear bonyl al kyl ; R3 is aryl optionally PCT/US2003/039079

substituted by one or noreésubstituents selected from

the group consistin of al kyl, hal o, hal oal kyl,

each@ 4 Bdependeptly seige om thg _g(g\qg) cngstmgqgf hy@(ggqppgl)(g‘ alkoxy,
_ R8 s %Ralo hB%alMﬁatSalko@%MB@ e@)oRZmylﬁﬂS* carboxy, alkoxycarbony,

I's is I ndepénden sel ec
f r%ﬁm?ﬁf @%L?ékyé%ﬁlzwt .nﬁ@ amwmge‘ﬁyia@m@ymalmaﬁ@w
ar@rlk&?%bkylaﬁﬁﬁb afk?icgl%'oKMbmH&aH@é}k U@nyﬁ%ﬁ'ﬁrﬁi(}iydrﬁyfan&l

carb Xy, OX carb am’'nocarb
aI cwkﬂ@mmﬁ&kvl C@rbpmlkom aﬂl@xysaafh@rmlaMWmhﬁu;ylamInoalkoxy, and

dlﬁtg%h@m;a@ . car boxyal kyl ami no, al kyl carbonyl ami no,
al kyl car bonyl ) ami no, hydr oxyal kyl ,

eachR® aq, indeeendently relected gpgbtm grm@pnsstmg of hydrogen, alkyl, hydroxyalkyl,
al draiyIc earpeRy bifokaronfl, BHRAGEErBAY, K:‘é?%)xlyégﬁ)ﬂy N sen

het erocycl yl al k oXy; RS"i's hydrogen;
oraliyArboRdalyiR7 i s hydrogen, alkyl, aryl, aralkyl,

%is Wdrﬁéér?aéllﬁwoar&%é]kﬁsoﬁ a?k&y%?ﬁ&%élky@ strai ght or

ranched al'kyl ene chain I's- hydr ogen, - al kyl ;

each Ry ishydreget alkyh aadk agikylves etedints 2366
eachREH Q%%Q@%FQ%&Q%& or bﬁén&hedEhgue%%l'm&Hnﬁnd)f Caim2

ereln mis drogen or
each & lipRydragern vl arakw or henlsden, car boxyal kyl ,

asa §§|’1 Q)SY&'%IQ&H¥I[ alrfi X{I)Jré-')&f 1%1@55@)&&@&9&9&3&&1‘3 Paceﬁﬁc hnikture;

opt I ona y one or

OFa@ﬂﬂ@ﬁwtﬁ@ﬁl{)’sa@@l)f@bleé@|tﬁhQ§ﬁ@ft he group consisting of
carboxy or al koxycarbonyl; each R4 is is.independently
sel ected fromthe group consisting of hydrogen, alkyl,
had-o, ofh emmnmﬂ%la@ T whergdi ogen; and R6 is

mis fydrogen. 4. The conpound of C aim 4, nanely, 2-[1S
(4 (et hoxycar bonyl ) pi per azi n- 1-

nis henZar bonyl - 3- car boxypr opyl | ami nocar bony! - 4- ( 3- car boxy

ls}\g&%gﬁé] ?H'”&‘é,kgﬁ of ?lkmcg}dé%oacetl c acid. 5. The

mis 1, nis 1 or 2; R

R%is |hydmgm cgehexyalkyll alkexyganbpnylalisyl oalamﬂmgarbmmlkyl

R®is aryl optionally substituted by one or more substituents selected from the group consisting
of alkyl, halo, haloalkyl, cyano, nitro, -R®-OR’, -R®-C(O)OR’, -R®:-C(O)N(R),,
-R®-C(O)R’, -R%-N(R"),, -R®-N(R")C(O)R’, and -R®-N(R"YC(O)OR®;

each R* is is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyi,
aminocarbony!, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(aikylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

R’ is hydrogen; .

R® is hydrogen or alkyl;

each R is hydrogen, alkyl, aryl, aralkyl, or haloalky;

each R® is a bond or a straight or branched alkylene chain; and

-Ris-hydrogen;-alkyl,-aralkyl.or-haloalkyl!.



R2 is hydrogen, carboxyal kyl, al koxycarbonyl al kyl or

ar al koxycar bonyl al kyl; R3 is aryloxy optionally
wamgsided ed by one or nore substituents sel ecperiufz008039079
the group consisting of alékyl, hal o, hal oal kyl,
cyano, nitro, tetrazolyl, -R8-OR, -R8-C(O OR,
- RB- C( jh(demidund BBEE{rRRVhereiR8- N( R7) 2,
1:R8-N(R7) (O R7, -R8-N(R7) C(O) OR9,
“R8-N(R7)-S(0O 2-R7, and -R8-CN(R7)2]-C(O OR ; each R4
nis 1ig & ndependent | y sel ected fromthe group consisting of

R'i Ikoxy ar al koxy, hal o, hal oal kyl,
s (BSH afAtpaly

oxy, cyano, al kylthio, carboxy,
R?is bydcoger; aatbowydlkyl aimxycarbor’qmw pr aralikpkycartiomyldlkyl;ni t r o,

%is g'ﬁ %ﬁ@g%ﬁﬁgﬁ%#ﬂ ?q?y‘?r &Qrngéﬁhﬁrﬁ%’selected from the group consisting

diof earbgkycar dkoxycardonylo, hydr oxyal kyl ,

each & Bt BPRARTHL¥eie GO TRRLIR o st of rippen. ko, e, or

héeatkglycl yl al koxy; R5 is selected fromthe group

ti of hydrogen, al kyl, hydroxyal kyl, aral kyl,
'sﬁﬁﬂ%%%yaﬂgalkoxycarbonyl ar al koxycar bonyl ,

R%is mairbgeny al kyl , and alkoxycarbonylalkyl; R6 i s hydrogen,
al kyl , carboxyalkyl, or al koxycarbonyl al kyl ; each R7
i's hydrogen, al kyl, aryl, aral kyl, or hal oal kyl;
- dach- FR&eicempauM)OﬁClarm 4; sdmely, Jhi1S-(4-(ethoxycarbonyl)piperazin-1-

yl)carg?rgyl og(yélsglﬁ%lﬂmlﬁ%c?aglgqqyw ?g-g:@bgﬁa#\%y%%{?%ﬁee |nn’ trifluoroacetic acid.
PCT/ US2003/ 039079 -66 6. The compound pf Caimb5
erei i s hydrogen or
m?’koxng?l‘f pUncE&# 5'&“"%3&‘#‘85% car boxyal kyl ,
mis 1al koxycar bonyl al kyl or aral koxycarbonylalkyl; R 3 is

n|s1 %I oxy optionally substituted by one or nore
Sibstituents sel ected fromthe group consisting of

'is mjdkgden, b, raeatkylydr, alkdRPedPbENYBR7, - R8- N(R7) 2,

. w?g?% LISt e VR G A

%is amyloxy sptionglipsubssititapiBnonabkiyibre dubktituents selealeadidny the drbup

. ERONSHng s Byt Koo IO SERb gt e, BT FA T GIQIOR,
bem CD)NER 5L, -RP-GIIO)RIT -FFrigRE RPN (RYJCIOSR BRA-N(R7YC(O)OR?,

of tﬂwé?{)??\%ﬁﬁl@m %&Sﬁfﬁggc(oﬁ&yt he group consi sting

each B Fﬁndwghdémwmed ﬂ@hwg’rbwcbnmstlngbof hydrogen alkyl, alkoxy,
)érgllgo%/, r?éic‘{ ha:l)’oa?ky f(géﬂ(ow,yhyljt%r{]y,n&%%g a k)thhlo cér%oxy, alkoxycarbonyl,

aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,

mis

carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

R’ is selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, aralkyl, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and alkoxycarbonylalkyl;

R® is hydrogen, alkyl, carboxyalkyl', or alkoxycarbonylalkyl;

each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;

-each-R*is a-bond-or-a-straig ht-or-branched-alkylene-chain;-and-

R® is hydrogen, alkyl, aralkyl or haloalkyl.



car boxy) phenoxyqui noline in
2,2,2-trifluoro-1, 1- et hanedi ol ;
WQ@2(04/02366!- (et hoxycar bonyl ) pi perazi n- 1-yl ) car bpeyUSB08839079
r boxypr opyl ] am nocar bonyl —-46 ¢ 2-
car boxy) phenoxyqui noline in 2,2, 2-trifluoro-I, |
-ethanediol; 2-[1 S (4-(ethoxycarbonyl) pi perazi n-
- 8.) car R EmpbunaIoP SIaRrE0RdrbAM nocar bonyl - 4- (2-ani no-
. 5- carboxy)phenoxyquinoline irn 2,2,2-trifluoro-1, |
mis Tiet hanediol ; 2-[1 S-(4- (et hoxycarbonyl ) pi per azi n-
nis Torl2; car bonyl - 3- car boxypropyl ] am nocar bonyl - 4- (4-
.. carboxy) phenoxyquinoline in 2,2,2-trifluoro-I,
R is hydragerzen @koxygarpenyl;

R? is Bydrogérs %Mﬁk)@%%@ﬁér@gﬁ%kﬁ oF aIRIPEREaIda.car boxy

3. Propyl ] am nocarbon
R” is apiiaxy,optienally sybsiisutest i ane or meee substituentsiselastarkirang the group

e o o R R B TR SR an
anﬁrr@ﬂ‘iﬁhl@@)@ﬁmlt hyl ) phenoxyqui nol i ne in

each 8 135 FRleRaf S sBiecfis ront e group consisting gt fvdrogen, 2kl g, o
pr@PAYhni nocar bonyl - 4- (3- ( 2-

R®is AYQ ggen?‘ car boxy) et hyl ) phenoxyqui nol i ne in
.. trifluoroacetic acid; 2-[1
R"is yqragenst hoxycar bonyl ) pi per azi n- 1- yl ) car bonyl - 3- car boxy

Jnn r 1k ( .3
eachg:%gwg}) nbﬁgﬂbg%%ﬁéﬁcﬁggﬁ%wlr iaf'?uor oacetic acid;
each R fsja bond or a straight or branched alkylene chain.
S- (4- (et hoxycar bonyl ) pi perazi n-1-yl ) carbonyl - 3- car boxy
propyl ] am nocar bonyl - 4- (5- car boxy- --
2-7di et Hyeaempeune ohGlajm Beetectegifrano engroupm comsisting wd tresfoliowing:

1S Bl e R R S B RN nocBbePutsi
preafipky)ahemexyavinolingl in 2,2, 3rifleoraat, dtethanediol;
211 SYCBRRARYGHIPRLFE by caonpropylamnocationy-+ (2
ScpeboxEphengyavinolmng in Bi2 riflwor-1,4sdtharediony| - 3- car boxy
2 P ST BRI AL Vicareony searbonmremylpmifocrrpony-4-(2-amino-5
t ICRfaoHIPberayadinalinedn 2:h2ttriflupro-1,1-ethanediol;
. 1.).0i (s 1-yl L - 3-
2-[1 S—Sﬁ%%t??%?&r%ggél E%%%lb?@)’_/l%Eftﬁo@&%&a%o}fp%&ﬂg%mo%a?o%hy 91&’4—
( ZathaxoReNMyauivelingn 24, 2-trflubro-1,1 icthanedioficet i ¢ aci d.
21134 EREREPToBoofl Py lES BBkl
i sarbpalyrogtayl)phemobygujraliikg in trifiidcoacatiambidny| al kyl or
A VA ' [ kvl wh ' h | k
21 ST RGN T 2P v BBl B4 BBt i Rgep oy a--
s @ping-1 wadwxpyneimgd)phenoxyquieoknels thiftuoeozcstis atigct ed from
t i.sti.ng of. hal It .- R8- OR7
L I e e RS
- RBUN-BCp@(oRy JeThy!)ahehoxiRuiidgliRe il Gisatsticcatiti; wher ei n
21 SI(H-?et%)\()’caFbao%/fiﬁber'aginz1h 91)C%Ir'b%lnw&—cg’r%&%}plrct)#yﬁgrtninloséarbonyl-4-(2-methyl-
5-¢arboxy)phenoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropylJaminocarbonyl-4-(5-carboxy-
-2-diethylaminemethyl)phenoxyquineline-in-trifluoroacetic-acid;--



i ndependently optionally substituted by one or nore
substituents selected fromthe group consisting of
wa@bdoglos23b@l o, hal oal kyl, cyano, nitro, tetrazoPgl/S2003/039079
-R8-OR, -R8-C(OOR, -R86C{ON(R7)2, -R8-C(OR7,
-R8-N(R7) 2, -R8-N(R7)C(O R7, -R8-N(R7)C(0O OR9,
2-[1 S—RB(dﬂ(lcRY/):arS()@IRnd%?ammmwl)c%eﬂlﬂéﬁm%pﬁbﬂleﬂﬁﬁowwfw B43-tetrazol-

R A5 PR o7 = 0
2-[1$v¢d- @hmﬁarbolhwmmfazm-c%wbo@l-&)daﬂiib)@propﬂ[dmN(ycarbonyl-4 -(3-

alnfﬂg gt ﬁ’&’ﬁﬁ&mﬁ%ﬂlﬁg 8{15\’8’% ‘ngpﬁenla){nffuoroacey fc acid: '
21 3“’@4 W@bmbﬁﬂ)mwam k) C@‘bleT'-XBL@deprOpyl]amlnocarbonyl -7-methyl-4-

i oV RPN n ireagefe St

aI koxycar bonyl al koxy, d| al kyl am noal koxy, and
eroc I al kox el ected fromthe group
bei ot 'FFg Wq; ﬁY"E?fP hydr oxyal kyl , aral kyl ,
m is car boxy, al koxycar bonyl , aral koxycar bonyl ,

gar yoxyal kyl, and al koxycar bonyl al kyl ; R6 is hydr ogen,
nis carboxyal kyl, or  al koxycar bonyl al kyl ; each R7

lsll'qdllmgdnogﬂnaraa{yk)&alkakydarboaamal kyl, or hal oal kyl; each

. is a bond a stra t O bran hed a chai n;
R*is Bieroded by alysakongpiionySlyidr sAkayCR EP%\A@!E)& 0
R is Biratkyd oumpgivn theadfikyCraiical th thi @Fadiky substutUehSrsbptlorﬁth Substifiited by one or
2;: WO 2 OAV 052366 &/ U 003/ 039079 g 7
hy'EP tityenss selgete om %QrO&PL?BW%'é‘QlS’ H?‘Pf cy,ggo‘ Ritro, -R*-OR’,
hyxua"ctgenORéaRb@@ RV, Féld(@wcan%nm’bzalm(wmw)w and

o S EOTOIR S o LT IS Bl

0 p:hd@midbmwm@hauyﬁmdntafed byWdherd? infbré BEbstituents Selé&ad from the

in the ara X tituent |sot onal | y subst
borBHE casitg e aliyb Bl ey o S e ERObR R O RE-C(O)OR,

CURSICO)RR ™SS - R, hRF-(N R%Nkw |;{c;( ﬂnRB-N§R9u0)0R9

t O N
%{3}@7 O>2'E& ‘?% éﬁ"(R R O)%R( YN 2

each-R%8s N(daﬁéﬁe@@é@!ecteR%N(tﬂé o?rsB?n éﬂﬁ%/dro%en alkyl, alkoxy,

h
se"?’r@g’é\é Eoof??lg%@g"oﬁﬂeﬂkg’%n BY‘%rPHI‘Mi ﬁi’%nﬁo ﬁ&i?ﬂtfggéa@rbqa%/k@)koxycarbonyl,
al &ampcarbanyd] Hdarbdr, titrd) ahfrd, Iﬁidnoaﬁt?lbﬁ\ﬁ{& G?é}kylamlno

hydr ox Ik Ith|o car box koxycar bon
S SY BTG, sy EraomHOyIG, AHFkYigaroamARInG, Ayaroxyalky,

WD@IQI&{/IEMMWD cafboR} it NaIKkekycar8hRaIka! Hiklk§Rhiibalkoxy, and
lgé/l car ?Xl am no, di (a1 kyl car bonyl ) am no,

1BRFEFRIKOXY: di al kyl ani noal kyl , car boxyal koxy,
R® ls%’eh@t@&fﬁinb d{f@hb@éﬂmstmgfﬂf Kydrégérﬂ%ﬁd%/k%’t&oxﬁ’éll@l aralkyl, carboxy,

heterocg I's selected fromthe group
coREPYE rﬁe ¥Jf a'ﬁWM@&PHYhPR&bPXVWHﬁ@Q;P&%WN alw
R° isfh@rfih@éb{ alkyl, carboxyalkyl, or alkoxycarbonylatkyl;

each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyi;
each R® is a bond or a straight or branched alkylene chain; and
R®is hydrogen, alkyl, aralkyl or haloalkyl.

9. The compound of Claim 1 wherein:
mis 1]
nis1or2;



al koxycar bonyl , aral koxycar bonyl, carboxyal kyl, and

al koxycar bonyl al kyl ; R6 is hydrogen, alkyl,
wa@a0boz3ses kyl , or al koxycar bonyl al kyl ; each RFCT/5S2003/039079

hydrogen, alkyl, aryl, aralskyl, or hal oal kyl; each R8

iIs a bond or a stralght or branched al kyl ene chai n;

R |sa1ydrog§ﬁ aryl, b;aﬂ(yugnalkoaydey:bqnyar al kyl or hal oal kyl. 10.
conpou or 2;

R 'Sﬂ%r@eﬂy%aﬁ@%ﬁ o p B eaiitip i ardkiegatiaiyl . e
% isi salkgxdralgeain toaalkybrydicdyih theadrélkyysubs thoent Ilsaxhdt)obtxmally substituted and

k b J k wh
" LRI AR SRR BB s Rl bR SRSB0 Al hubr by one or
Submete subistiiehty seleoteddronmtiieegroub sonsistiag tos akkgll halb clthiéatkyi cyano,

he g, Sk ﬁ@ R R R FRCUIR R

eadi- N{R7)G(O)m7d Na-‘e?ym(lqoowl &Nw)fsmu)a Rheng r-Rﬁp:[N(R7)z] C(O)OR’;

f h | Kk
caciR Bty PHHG D e Sreup SRl oot kratiam,
hyahatkgey] hatd, ksloalkgly héloalam@t hydronybyair&i akkyihio,; ca&nﬁ(y, alkoxycarbonyl,
each trai t or b@(glnched al kyl ene

cnaimocarpnhARAG A i G g e
gr carpoxyatkgiagding) glk@fcatﬂbﬁyléﬁindd?ﬁ(él@ylcéﬁ&r%@#f i Agdroxyalkyl,

o P RpEBRyE 5?r§8ﬁgﬂ?5°5vpaémp'«afbanw@g, e

I nieetaroepeiplalkexbhenzyl oxqu nol i ne -

R® s lEAIaIY By AR AL Bry e %ﬁ%ﬁ B AR carbory,

2- &lkoxycarbonyl, aralkoxycarbonyl carboxyalkyl, and alkoxycarbonylalkyl;

e

eachZR’[@hydioQ@m W@WIMBWD Bi IRgi6aliji:n- 1- yl ) car bonyl - 3- benz

eacf{ﬁé 15 it B 5 e RB PTan e Siane sl and

|s$y(j(bgéﬁtélky[,ygrﬁ|k§dwﬁ}ﬁbbﬁlkpﬁr azi n-1-yl)carbonyl - 3- car boxy
propyl ] am nocar bonyl - 4- benzyl oxy- 8- net hoxyqui nol i ne;
2-[ (4- (et hoxycar bonyl ) pi perazi n- 1-yl ) car bonyl net hyl ] am
| nog.ar by torfipduhd JreElldievy waetemay| ) benzyl oxyqui nol i ne;

% [ (4- (et hoxycar bonyl) pi perazi n-|

mis 1y1) car bonyl met hyl ] ani nocar bonyl - 4- ( 4-

nis taf poxy) benzyl oxyqui nol i ne;
R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R? is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonylalkyl;

R? is aralkoxy wherein the aryl radical in the aralkoxy substituent is optionally substituted by
one or more substituents selected from the group consisting of alkyl, halo, haloalkyl,
-R%-OR’, -R®-C(0O)OR’, -R%:-C(O)N(R"),, and -R®-N(R").;

each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo, or
haloalkyl;

R’ is hydrogen;

R® is hydrogen;

“each R" is hydrogén, alkyl, aryl, aralkyl, or haloalkyl; and

each R® is a bond or a straight or branched alkylene chain.

11.  The compound of Claim 10 selected from the group consisting of the following:



2-[ (4- (et hoxycar bonyl ) pi perazi n-1
-yl ) car bonyl net hyl ] am nocar bonyl - 4- ( 3-
waoreaohozase@r bonyl ) benzyl oxyqui nol i ne; PCT/US2003/039079
2-[ (4- (et hoxycarbonyl)pi -69-
per azi n-1-yl ) car bonyl net hy(] am nocar bonyl - 4- ( 3-
2-[(4-¢ethbxyegiboeylpjperazion l-yh)alaIrbneyln@ﬂ[yﬂjammocarbonyM benzyloxyquinoline;

SN T S e —

y heinpgdxyqeinolived  2-[ 1

2nsTARTPRERRE onyi"”’ iy Ll

c depeyiogquinolileai m 1 wherein: misl; nis 1 or 2; RlLis

2+ AR s B o i SRR AR Sprincatony

artenkyexyemethoxyquikgline; R3 i s ar al koxy wherein the

21 53 ¥trol TP )b B - AU bl Sinalnocaronyi-4senzyiony-

t lemgthoymyuirmtise;st i ng of hal o, cyano, nitro, R8 OR7,

2 R wys B £ RS RNl S i b o727

t heethoxyicarbadyliteinzyloxyighmolimen| koxy substituent is

e e M

h aladmixipenzybgsggoinoliniet r o, tetrazolyl, -R3-OR7,

2141455 ﬁ%ﬁly@@%ﬁmﬁé&ﬂ% }%%E@“%R%f BB 0 2. =,

amiethexyBar-bGh RN EzyIExyqUINOiH; - - WO 2004/ 052366

e -éag%eaﬂﬁvh%@"@?ae”ﬁw? 3en. alio

aldacboxy)benaryddxyquinoliteal o, hal oal kyl , hal oal koxy,

2D VLI GroBIaR s, L kocycarbony!

rmjimemylptrmnyambomﬂ)pﬂobylnalﬁnmrborwavfhnenmmmaoﬁm and

B T RSN 7K TN T M—

albdeaxylioambioolneal koxy, di al kyl am noal koxy, and
het er ocycl yl al koxy; R5 is selected fromthe group
consi sting of hydrogen, al kyl, hydroxyal kyl, aral kyl,
catiZboxyrhe conipoxpd af Camg 1, wisr@hkoxycar bonyl ,
. carboxyal kyl , and al koxycar bonyl al kyl ; R6 is hydrogen,
mis g' kyl, carboxyal kyl, or al koxycarbonyl al kyl; each R7
nis 1|c82hydrogen al kyl, aryl, aral kyl, or hal oal kyl; each

t qr branched al kyl ene chai n;
lis E}ﬁ?Pg%aﬂg I3}"an %F‘O’S{Fg f‘ﬂar al kyl or hal oal kyl .
R? is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonyialky!;

R® is aralkoxy wherein the alkyl radical in the aralkoxy substituent is substituted by one or more
substituents selected from the group consisting of halo, cyano, nitro, -R®*-OR’,
-R%-C(O)OR’, -R%-C(O)N(R"),, -R®-C(O)R’, -R®:-N(R"),, -R®-N(R")C(O)R’, and
-R°-N(R")C(O)OR?®), and wherein the ary! radical in the aralkoxy substituent is optionally
substituted by one or more substituents selected from the group consisting of alkyl,
halo, haloalkyl, cyano, nitro, tetrazolyl, -R®-OR’, -R®-C(O)OR’, -R%-C(O)N(R"),,
-RE-C(O)R7, -RE-N(R),, -RE-N(RNC(O)R’, -RE-N(R")C(0O)OR®, -R®-N(R")-S(0)-R’, and

~=R%:GIN(RD):=E(©)OR%



13. The conmpound of Claim 12 wherein: mis 1; nis 1
or 2; R is hydrogen, aryl, aral kyl, or
w@bkdanyses bonyl ; R2 is hydrogen, carboxyal kyl , PCT/US2003/039079
al koxycar bonyl al kyl or aral’lkexycar bonyl al kyl; R3 is
aral koxy wherein the alkyl radical in the aral koxy

caof NEBIAASREok SUBEL 8, B oA Rl oo

i s argitaxg izl \halcalitys thiatoatkesly, iy droom, ayanmrmllqlthobsarbbm atkexycarbonyl,

® Rl i 8RS AR Hohiy i Aidlvamigo.

gr oarpomﬂmlanlna,@llqﬂcanymytagmm, ma(lalkyllcarbahmanmno Haidmoxyalkyl,
20 RO con b BB,

aI kgterocyclylalkoay;al kyl , or haI oaI kyl; and each R8 is a

R® lsb&r%(t)%c{] fr; ?ﬁ%ﬁﬂg@ﬁkﬁ&stﬁ{gﬂ%&@%ﬁ?@rﬁf%yﬁgﬁafog(%lﬂyl alr%lkle gaerboxy,

coalkoxyaarhg:nylﬁ ateliexycarban, regrboxgalkyl, and all;)oxyc?rbgnyleilkyll,
R isﬁi@ég%&? SR EFRERR Bl BREREPRoR e bony - 4- ( 1- pheny
eacH R7is hyditogem,yaiiey! barply hafiyt, lookgigalkylpl i ne; 2-[1

eachSR‘( éfi ﬁemo%éc%{a@gﬁi(?r E’%”? cﬁ%‘@ﬂ?ﬂe $lcanhonyl - 3- car boxy

R lsthdmgeoxglkwmrkyl omteidatkyy qui nol i ne; WO 2004/ 052366

PCT/ US2003/ 039079 -71 2-[I

S- (4- (et hoxycar bonyl ) pi perazi n-|

- yli3.car DhegdompBeurad afcigipT tdwhérem: nocar bonyl - 4- (1- phenyl
mis1: 1- car boxy) met hoxyq ui noline; 2-[I

é—’ (4- (et hoxycar bonyl) pi per azi n-I -yl ) car bonyl - 3- car boxy
nis pooyl | am nocar bonyl - 7- net hyI - (1-phenyl -1

SRR AT SR b S

R? |srWd)omnbcﬂrpbxy&ilwlaab:oxyqarhqmyla]l@mmalaomlsmnﬂaﬂ(wor o-7-
R® |s”Er%IE¥>(ye@P]%§grﬁE %&VWBF@% %%%FS)t(yhgu gtuen{L subsq!?uteg b)L

- yLR cQICHORY| aridt wlaérbmxwma@pbaki]carih ma:abbmy bubstialgnoisopfionally
F‘r‘?s?fﬁlkf%“ﬁ’é?“ rg?gbe? sn@t F se eC edr}rom H’ne group consisting of halo and

S—( RP-QRf;hoxycar bonyl ) pi pera2| n-1 -yl )car bonyl - 3- car boxy

eactplf)plg)fnc!?g)% n@@ Fq%e)gv h‘a g{rﬁlég E:glsrq m& of hyo(rogen, aﬂwh a‘koxy, halo,

S- hdledleyihaminoamboaosikylamper ezdialkylaminpg ar bonyl - 3- car boxy
5. [Ar | ] am nocar bonyl - 6- chl or o- 8-
R '%y(ﬁ)'g(%/g&!"ﬂf- (1- met hoxycar bonyl -1 - phenyl ) met hoxyqui nol i ne
R® is hiydesgeni ¢ aci d;
each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and

each R® is a bond or a straight or branched alkylene chain.

14.  The compound of Claim 13 selected from the group consisting of the following:
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyllaminocarbonyl-4-(1-phenyl-1-
methoxycarbonyl)methoxyquinoline;
2-[15-(4-(ethoxycarbonyl)piperazin-1-yf)carbonyl-3-carboxypropyljaminocarbonyl-4-(1-phenyi-
1-methoxycarbonyl)methoxyquinoline;



2-[1
S- (4- (et hoxycar bonyl ) pi perazi n-1 -yl ) carbonyl - 3- car boxy
w@e@ppsizesni nocar bonyl - 6- chl or o- 8- PCT/US2003/039079
fluoro-4-(l-carboxy-I-phenyl)net hoxyquinoline in
acetic acid; 2-[|I S-(4-(ethoxycarbonyl) pi perazin-|
2-[1Sy(#Yethoyeasdon@hmiperbzinypyl asdohglrd-carbaxypespytl artindeardphyl G 1-phenyl-

fl oL xyzl - (2-fl uoro)phenyl ) met hoxyqui nol i n
e |L|n at?l? %’h%tﬁ%&@ F%/’gn %cid; 2- [
2- [18—(@4etbexy¢evbpowpmmtmﬂl-)p)eaﬂmnw -3-carboxypropyllaminocarbonyl-7-methyl-4-

RPN T o ne (e

21 8{(4-f(¢thmqmaxbehylaplmazin -1-yl)carbonyl-3-carboxypropyllaminocarbonyi-6-fluoro-7-

yW‘H&'Ea( ?H%\%K/) %ﬂ%}ﬁ@gg‘?’%‘f{ho"%‘afl uor o- 7- net hyl - 4- (

2-[1 g—(41gétbm95katbonydajg;bmaimDmﬂgtlhavbpqyﬂ?lncérbmg/pro’by[]dammocarbonyl 7-chloro-4-(1-
_( 4- 0 i perazin- .
> FaR RSPtk DIsBEI T (ormseaieesigh - 7- et hyi - o-
21 S4(4+¢et?e>¢;:édbon;ﬂ)dﬂmetaah-—1 (ﬁ)gah?@l?}ﬁ?ﬁ%i@l]é?ﬂhﬁ%ﬁ@liemuoro-7-
e i ri,f L uar acid; 2- .
(n%ﬂzyé F‘g gﬁbﬁ f??f?’ﬁ’&’?’é’?f“[‘?ﬁ%ﬁ"}'egr bonyl - 3- car boxy
2-[1 W@mthémmonﬁymmwim-ﬂ -yl)ebﬁby)hyl&ucarboxypropyllammocarbonyl 6-chloro-8-
fl H'i%{g q1frpﬁf(f;1ar bo@qrgl-g p%ﬁ)&%&&&wﬂ& qr?taggtf(cya UA not i
2-[18-({-(|et(|®tybanb3mwdlnaﬂaiu)-n Hheaddhyl- 3-carboxypropyl]amlnocarbonyl-G chloro-8-

R R e R

2-[13-!(4 (étb@(yoatbehylypéwaﬂn-@rl)[chrbonw 3-carboxypropy|]am|nocarbonyl -7-methyl-6-
ﬁl&;{) & & ﬁ-%bgtgo)%ﬁeny metho&qzlnamecm ¥r|fluoro%ao£tlco;(g d;
2-[1 su mth@otyaanbnaylmiéaﬂm KW)lcaﬂboﬁwﬂ%’aﬂddmfdwmmbBé]'bblﬁW-?-methyl 4-

2. HreBpbealient e pe S r R aHE IR ifutpeetie adifior o- 6

2- [(mtﬁwwewbdm)pipemﬂn- -yr)@drb@ﬂ%aﬁylwN@b#rlﬁ&iyl-ﬁ&lubﬁb-?-methyl-zl -(1-
[ u roa c &JIB
S Pé 11??8%? Wf%ﬁ?ffyﬂﬂ'inﬂ azi n-1 -yl ) car bonyl - 3- car boxy

2- [1$4(4}pathd>>q'ﬁaﬂb0ﬁwdnmwim-ﬂ yl)@éﬂb)bhyl%-carboxypropyl]ammocarbonyl-? -methyl-6-

trh'%lgrgérg !?c?)%/ k é'xlorg p[tf'sfné grth q¥%@||r?eollnltﬂf uoroacetlc acid;
2-[1 s«ae—wmmmwnfﬁmz«h )Wl)l@@ﬂb@ﬁj/l@“—éarud) iﬂdywino&arbonyl -7-methyl-6-

Elqgr)é y(%)agw { 'ggeéﬁh%%)ﬁg%@ bonLﬂ)ﬂgwﬁql;llgx%rlq?@flug?otaggtllc acid;
21 S-Q%t%&aﬁr@o%ﬁld&aﬂ@almﬁﬁmyl 3-3a?rb8xybﬂopyl]ammocarbonyl 6,8-difluoro-

PPt Pher BB SR bR Poic

2- [15—(4J(etﬁ<b>@fcirb6ﬁ$llmideré216—'h )@)'&Qﬁbbh 113 -carboxypropyllaminocarbonyl-6-

h |
? %ﬁ%’ﬁ@?%éy 5 f}%&%@r@meﬁmwww&%ony| 3- car box

2-[1 Swwuéﬂy@mbaﬁﬁﬂfwamh-ﬂ 61 ¥ch#@hfi=3Lcarboxypropyllaminocarbonyl-7-chloro-6-
car boxy) met hoxyqui nol'i ne in

t 1 & ri}'bgdid?@ pyg 1agqraoxyimFt{|oxyqumolme in trifluoroacetic acid;
2- [1§(4.eetﬁd>x§/éa,@bnm&persim L ayEh AARARLNCI ORI | Afindearbdhyl Famethyl-6-

Eag@éwbﬁ bRy vhtcReRey Berihexveuinpiing g triflueeaaegtic acidi1 - phe

2- [1&3(4-(1 1 dﬁﬁétﬁﬂéﬁbwgﬁb&gbhnﬁylbd&rBdn!yffB uor oacetic
acid %{9@{1 (furan-2-yl car bony erazi n- |

- yMethgxy d EQY'BWWWVH‘%‘HPWQ a’inB Y-(Brhenhlo- 7-
metimbryimedoR@iNdink car boxy) met hoxyqui noline in
trifluoroacetic acid; 2-[1
S- (4- (3-net hyl phenyl)pl perazin-1 -yl)carbonyl-3-(I, 1-



di met hyl et hoxycar bonyl ) propyl ] am nocar bonyl - 6-f| uoro-7
-met hyl - 4- (1- phenyl -1 - carboxy) net hoxyqui noline; 2-[1
W®2004/052366 PCT/US2003/039079
(4- (3- et hyl phenyl ) pi per azi7a- 1- yl ) car bonyl - 3- car boxypr
opyl ] am nocar bonyl - 6-f 1 uor o- 7-
2-[1 &Bt -ty dmdtﬂylahwbrdonwﬁj’ mwh-l‘m}l)banbmylwﬂc‘érbme/prdpyl]amlnocarbonyl-

I t I
PP geRe RS EpheanTaemmalietSoaRbeR  or opyl ] ani n
2-[1.Sa(namﬂmlht»&ycarbonyl)plperazm -1-yl)carbonyi-3- carboxypropyl]amlnocarbonyl 6-fluoro-7-

ﬁerfnletg\glgg-ng)qgrtgwl }%@%ﬁ?%ﬂgp&@%ﬁﬁ ObAELOR A I noli
2-[1S-p-(1cadibtiyletBylamimdoanppnylpider adin- ch)earbonw& 6-fl uoro-7-

t r‘ﬁ"‘?‘fj‘é{P@g&iﬁ"ﬁ'& n%b‘&"y"%g u%%x%}?ge‘j g'é(Lyﬂqq 85}% 1Jccr)]re}plogl tion
uswrbdxybmethomfuinwnamrtaﬂnmbadeauaag a di sease- state

21§ Reh B emlplnste Py Riibltrenttind o acupacaganyie-fluoro-7-
exnéthiylef{1-pinshyk 1 carqoy)ntktiadxy§ gindiitedn (rifluordadetid &%g;m 6 0
n.are |ndependently 1

2115 pl o aS R R - AP P By el kot o
arca:hxbmyletraixlwérbgm;bmradyl]?rﬁrnwbﬂba?myf}wﬁmﬁml h;g-4 (1I phenyi-1-
cal pox car a oxycar non a car pony
Mgp‘%% qHMQBX € al koxy%:/ar bonyly a?/yl car bonyl ,
2-[1$(r4y(lsaﬁmﬂbberrw)bupeeaza1 k@ﬁ&ﬂb&brﬁﬂlﬂédarbdi(yﬁfbpﬁ]dﬁ}ihmrmybaﬂuoro-%
haI o | k x%/lcarb 93 n%
By CSRY Ralelin tiflugmassti acid
21 s-@L(lpnm)@rd@emﬂ -Qul) Gémaﬁ)bizf-‘(?ll%&lﬁ\ghﬁll&ﬁ@?]ﬁam@hﬂﬂdpwmmwcarbonyl-
ara
LGNt BRI drostenehoo AU apEe: andy 1
2-[1 @i (pRemipiperadivih %béﬂ’bbﬁyﬂlSmeb’d@ﬁ?k?bﬂ?dHﬂl)’itca}r?%nyl-sIﬂtlolro-7-methyl—4-
a OXYyCa, on | Oa Yy
v@iﬁ‘@éﬁo@%&%&@? b8 BuAuorodestic Zcide Boxyal kyl ,

(carboxy)(hydroxy)alkyl carboxyalkoxyalkyl
;ng ﬁcgpg%a}]wrgp@tro%oﬁ(s%?ul in tre n%ng a %ammal having a disease-

stateédhlsmwag@ Wﬂr@h‘iﬁﬁﬁdﬁai‘/b}@ WHick dbk‘ﬁposinon complrl?<e:~‘,I a pharmaceuticaily
ocar bon oxycar bonyl ani noal kyl ,
acceaﬁ%ﬁm&m%ﬁﬁm ieé R!Jﬁ&'s)m kyl

car boxyal kyl am nocar bonyl aI kyl, RS
(al koxycarbonyl al kyl') (al kyl )am nogar bonyl al kyl ,
or

het erocycl yl alR3)l,; R3 i's zﬁ%ﬁyl | aach
i ndependent | y~ppi : q by ome(RHn mor @)
substit ent /" Lo s e g p~Cfsi sting of
al kyl , tetrazolyl,
- R8- ORY, -R8- -R8- C(O RY,
-R8-N(R7) 2, -R8-N(R7) OO R7,

wherein:

m and n are independently 1 to 4;

R' is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, aryloxyalkylcarbonyl,
carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonylalkyl, alkoxycarbonyl,
arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, cycloalkylcarbonyl, haloalkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyl,
-alkoxycarbonylaminocarbonyl,.or heterocyclylcarbonyl;.

R?is hydrogen, alkyl, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl,
haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, alkoxycarbonylalkylthioalkyl,



-R8-N(R )C(O OR9, -R8-N(R7)-S(0O) 2-R7, and
-R8-CIN(R7)2]-C(O COR7; or R3 is aral kyl or aral koxy,
wok@n®sazed he al kyl radical in the aral kyl or aprel/k82093/039079
substituent is optionally78ubstituted by one or nore
substituents selected fromthe group consisting of

hatarboxyplayb (canboxyi(hydrB8) &k, carbBe/alkax@my], alkoxycarbonylalkyl,

" R R o, SR o By ear g R oparbapsippycarbonyialky,
t hamimogérboaylalky) aratkoxyoarzonglakjioatiy!, Iar al kogy )
' Ls.l.nd dent ' .Substitute
onaRob BBy iy aBRRERPEVALY, GRbESARVBIhR A rYalST
c o@ﬂdoxydanlgpnyfalI@l)@kyl)ahﬂﬂcnarbbaylalaylk§darb8w(y£lIg)n)lsl?lgjg;a;mnocsrbonylalkyl,
t | sR8-OR, -R8-C(OOR, -R8- -
8. %)%%",XV"-'V&%‘-%(R © 2, -RsCszR 'YA(OR 7,
R? is-aR8 - oNaRINEEaLIDRRIcpe RNy sonallyBubsiitediydone or more substituents

- R8- i 7: .each R4 s jn endent | .
Rl oo btk oneitt e ol Pelg” BFBRB Bish, ripsirazo,
al R50R’, -a%-@(ax)maii -R?am(m)Ntm(bzoﬁgk@ao)RhaRw(szyR“-N|(R’)C(0)R7,
h [ ar , ycarkanyl ,
AT R SRS M EeLhP R oSSR OR
or R’io acitykgit anaikory, whiepdik yHeaatiyh lcadicag arth?ayawtw aralkoRy substituent is
I kyil ' di (al k rbon am -
01 RO S A BRI S RIT Bor o roup onsisng o
ﬁ' hetox yogamdy anityd, ER?@R},, -RAGIOMIRY nRhoemMgioz,t-FM@)R’, EF;"-N(R’)Z,
f OX Vs i ndepende sel.e
f ?'B%I\Rﬁyéﬁééhﬁlpa %?{?’@@? %Bg?hﬁyﬂ?cgﬂgﬁema‘ﬁﬁ ’I racha? in tﬂe aralkyl or
hyatakazyesudstituentis ddepkndendy bptionallpblisstisided Bpoiye or more substituents
A D57 g BRI Ky, 538 hatgiey; cvam, i, ez,
ﬁaﬂB@e/ameycco?R7a4R9qum1=lﬁgn?Raa¢dmR?, -Ré-ruQRPBZR?-NéRgcs(O)Rﬁ
! y NOBAC
R aeer el LGP R Gl S Ghketeye gl
eachatds indapéndently selbstdd Grgrrthe ghdupl consistdat hyafodenl aiRyikatkoxy,
A T A I TR e,
g el
4/ 05 - T : e 0
£ rl R ing, AIeeandaDInG, daHeaTer g e, BiGa
acdialkylhiminoaliyic barbowyai@sty, CKEXyEH BN RiiKa)| GibIRYafthdatkoRy, and
nﬂ?mgal h:ﬁgil &y_a di sease-state characterized by
t HFOWBBYT XS vity a therapeutically effective anount
eachd?¥’ iindeparaiently eéleéted fohathé lofsupRdnsistihdoof idfddenBalkii4hyiroxyalkyl,
(1 FiT-NN YNFi)zo V\/fuereln' man%n are
i n%glbgnggmmg*ah(opbca&’onyl, aralkoxycarbonyl, carboxyalkyl, and
alkoxycarbonylalkyl;
R°® is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyt;
each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;
eachR*is abond ora straight or branched alkyiene chain; and
each R® is hydrogen, alkyl, aralky! or haloalkyl;
as a single stereoispmer, a mixture of individual stereoisomers, or a racemic mixture;
or a pharmaceutically acceptable salt thereof. " V »



Rl is hydrogen, alkyl, carboxyal kyl, aryl, aral kyl,
al kyl car bonyl, aryl oxyal kyl car bonyl
wa@ a00box3s66 kyl car bonyl , al koxycar bonyl al kyl car bpem/$2003/039079
al koxycar bonyl al kyl , al koxy¢ar bonyl, aryl carbonyl,
aryl oxycar bonyl, aral koxycarbonyl, cycl oal kyl carbonyl ,
hal16al kd’xy‘eti’toUcnﬁyrleatlngaardlseasaar-ﬁateydharacterized by thrombotic activity, which

I b I .
meIE ALLABATASHATK. ol O AR spegreea o
thrombotie aﬁymy eglmrapwtlcyﬂy efﬂacyVe araoantlof b,compound of formula (l):
al kyl sul fonyl al kyl, aral koxyal kyl, _hydroxyal kyl,

am noal kyl , haloalkylsulfonylan1n al kyl ,
car boxyal kyl t hi oal kyl , al koxycar bo yIaIkyIthloaIkyI,

car boxyal kyl , rbo>@/) ( hyg# oxy) AN
car boxyal koxy J , koxygar bonyl al Kyl ,
)

__(R4
ar al koxycarb k
alkoxycdiguﬁikzlgzrycar onyl
ar al koxycar bonyl noal Kyl ,

oxy | al Lyl , M
kyl ;Nam négCar bonyl al kyl ,

al koxycar bonyl al kyl am nocar b<91yl al kyl ,
whersii:boxyal kyl ami nocar bonyl al kyl ,

| koxygcar bon al kyl ) am nocar bonyl al kyl
mars 3?%%@3?%&9? Jﬂ H@// ggm ngczelr bonyl al kyl , Y ory
R’ ishietdesigeny alkyl| edrisykyalkig aiys, &Ky, Sk l@drub@%rﬂa%lkylcarbonyu

SubeBp e otS) @@p@@%@%&@ﬁy@@m& oo kOREABETHGH: akoxycarbony,

al sl eablsi, !
ngch;ﬁmiypadl@dy B, ar'élkaiyéartibh I @ycldaﬁgﬁc‘éﬁﬁ&rﬁ%haloalkoxycarbonyl,

g AL E T MM A C T AN
RQRW)DO‘EQQTﬁndEErboﬂWdor l@e@@&lﬁ’«?ﬁr%nﬁ( O) 0?7 or R3

R 4 b iy S B e R iy S ol aminoaly,
s uhaibalkyls@bnnARRAIIGH, c&fb"oﬁyélk%ﬁfdaﬂ(yﬁ akax;&%&my@ﬁ(yﬁmaémyn

the %?OU@ g?car@y&%)ir 9‘2’ car cyano, ni J'ro - a:zipylylalkyl
RBraWoR?c)éBb&ayféTkyl ajaebo)djakMyB&rb@ﬁmIWélko@eQrbwhﬁélﬁbiycarbonylalkyl
thea qéa] the aral kyl or " aral

suﬁg‘m ornyipky %émﬂny?"ﬁ‘b‘?q ligthal | y subst ituted by
onelkoxycawmylambamuﬁd@moﬁylamzi eérbs%d‘lwymm%&rwr@%

aillgé% SJ‘%@'&‘V'W'@C@ Qg??y%ak)'laméyg&%ﬁ(pgt&lt);rglnocarbonylalkyl
Rgmﬂﬁe(tér)o):fél lalkf®8-N_(R )2, RB-N_(_R ))(OR,

C(O OR9, -R8-N(R7)-S(O2-R7, and
?Qg OCEEN@W)%’}C @ﬁentwlg@’@&y subetitted by one or more substituents
P@élé&é@ﬂ&hﬂﬁ@@?&,p cofiBisBREr aMdy, ald, rl‘ﬂfdéﬁ&ﬁ R0/ nitfo, tatrazoly,

el f th t
R RS GBS o o RN B RARNCOR
hyd:taqwe )szoag -RPkaf)fB@)z-Rafahexw CN(WW@&S)WY'

carbon al kyl car bonyl

or Rn‘ﬁ KT 8 ‘??853’ ‘M“%P'Rﬂ*%'h‘ldad%lam ﬁ@@ralkklw@nalkmw substituent is
al Bptloﬁaﬂ)/i&!b}ﬂlt@fédlb‘? on@ 'of Aloky él%flf&@ﬂt‘élsla%eiee ‘?r’o the group consisting of

| kyl, dial kyl am noa car bo

o RSy aPe e RO Pﬁ’r%qqagvﬁamRnﬁm e R OR, RN
heIW[W}d(W =U ‘éﬁ&ng-ﬁ@:@%@dFﬁ RE SRS ﬂ'Lé %yﬁ%fé&ltlﬁ the aralkyl or

from

consi sti ng rogen,
hy@fad %P%ﬂﬂfuenélsamcv@nend@ﬁkymWaﬂa|subs<tgt@ta¢ b epe or more substituents
ar sikagy ﬁéhﬁﬁ@ﬁéhup@n@i@ﬁﬂgﬁb#‘éﬂkyl 1! haloalkyl, cyano, nitro, tetrazolyl,

=R%OR’, -R%-C(0)OR’, -R*-C(OIN(R),, -R*-C(O)R”, -R*N(R")z. -R®NR)G(O)R’,
-R®-N(R’)C(0)OR?®, -R®-N(R")-S(0),-R’, and -R®-C[N(R’),]-C(O)OR":




al koxycar bonyl al kyl ; R6 is hydrogen, alkyl,
car boxyal kyl, or al koxycarbonyl al kyl; each R7 is
whganossne al kyl, aryl, aral kyl, or hal oal kyl ; PEBRTR20RB039079
is a bond or a straight or-78ranched al kyl ene chai n;
and each RO is hydrogen, alkyl, aral kyl or hal oal kyl;
eacheR’ ia irslepghdertly seleotesidroan theagroupc cansisting of mgiregaiy, alkyl, alkoxy,

t ' i j Xt - ,
o SR T o pABAREME AP, By, oo, abcocansony
c oapimonarbohylf aikytedrboriyl, Initro, BEnind, RxgnoalkyBhina] djalkgBmino,
wher el

ey, RSt o Bonfhedlifo mcrosstor,
c adiblaybaaiinoalkyl, @asbloxyaikaxy kalkoxyaatbphylalkdegnialkylaminoalkoxy, and
ar X ar bonyl, carboxyal kyl car bonyl ,
al ﬁé&%?%%%‘k al kyl)/car bonyl , ZI koiycar bonzl al kyl ,
eachaR ks indepeldemyly seleatey Ifoar theryrbup eonglsting ofinyaogdn, alkyl, hydroxyalkyl,
o Bl LB0 Moy SHSRE AR STER B crvoryaty, ana

noalketykcgibanylalegliar bonyl , di al kyl am nocar bonyl ,

WS R RSP b Sl e 1 o bom

eacha 'Ky hgdrogem\dilal, kyyi, aralkgl, kobaledikyt) , hydr oxyal kyl ,

eachﬂﬁi%%i{;)ﬁﬁ@ﬁtsﬂ?igﬁﬂg ’l?’s‘%}%fi’%wé%alﬁb%m n‘ﬁ‘oﬂ?‘:; gf{ﬁl’%;ﬂ t hi oal kyl ,
eachd%f’ribbymalgt:y,Ialkylt,?wlnlbﬁblyhélbaldylpxy) a: klylk |

oxXxva a oxycar n a , . .
as a §PGRRlY BoRBIE A s of REVERECaP R RO, ara rageryp mixture;

or a phdrmageatichiynydceptableysaitrthereyf. al kyl |
am nocar bonyl al kyl , __aral koxy_car bonyl am noal kyl
al koxycar bonyl al kyl am nocar bonyl al kyl ,
car boxy#t kyl Aronpoandoffptrallsyll). WO 2004/ 052366
PCT/ US2003/ 039079 -76
(al koxycar bonyl al kyl') (al kyl ) am no
(car boxyal kyl') (al kyl ) am nocar bonyljal kyl ,
het erocycl yl '

al( | ; F@ i s p{etero
substituted b Is fle o nhor ¢ subsftitu Fp@*t)rged f(m)m
the group c nbi 8¢ i of & & haldal kyT ,

cyano, Ri++N, tetMNazol y, - R - OCR ,
-R8-C(O) N(R7)\2, /R8-C(Q.R7, HR8-N(R7) 2i
-R8-N(R7) C(O R7, - R8- N(R7) C(©) OR9,

wherel®8- N(R7)-S(0O) 2-R7, and -R 8_CNR 7)j-C(OOR 7; or R3
i s heteroaryl al koxy, wherein the al koxy radical in the
m andd} aedagspentrint @itistituent is

R' is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, aryloxyalkyicarbonyl,
carboxyalkyicarbonyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonylalkyl, alkoxycarbonyl,
arylcarbonyl, aryloxycarbonyl, aralkoxycarbonyl, cycloalkylcarbonyl, haloalkoxycarbonyl,
aminocarbonyl, monoalkylaminocarbonyl, dialkylaminocarbonyil,
alkoxycarbonylaminocarbonyl, or heterocyclylcarbonyl;

R? is hydrogen, alky!, aryl, aralkyl, alkylsulfonylalkyl, aralkoxyalkyl, hydroxyalkyl, aminoalkyl,
haloalkylsulfonylaminoalkyl, carboxyalkylthioalkyl, alkoxycarbonylalkyithioalkyl,
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyl,
-.aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,
alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyi,



optionally substituted by one or nore substituents
sel ected fromthe group consisting of halo, cyano,
WO REr03523668- OR7, -R8-C(O) OR7, -R8-C(O N(R7)2, PCT/US2003/039079

-R8-C(O R7, -R8-N(R7)2, -R8-N(R7)C(OR7, and
- R9- N nd wherein the heteroaryl radi cal

in (i"h@‘ycﬁf@t’@f'@bﬂg@&ylWQO@MMKYG lﬁcarbsxylafkl;suk)(taﬂwljamtdoyarbonylalkyl,

0 Rstituted by one or nore substituents

sgb‘ézg?{grdoy?lglﬁw ?I roup consisting of alkyl, halo,

'Sh'éﬂ’tﬁr&?% Ppt'%‘?%ﬁﬂb futecoby onecerrmagre|sybstitudrds EB@cted from the group

R%oﬁ%ﬁ@)n alk;RﬁalG( @l?&R@ &%5 %@rﬁgtﬁé yk7§8 Q'[‘-‘SR?"@O)ON
anoR %)R?ﬁag’z]:( BIENR )2 RAN( RéDfCI((IQ;)and%’m(MET(EI)?RQ
7 7 rogen, a
Seh'fﬁ@@ L B NI T DITRs Dot o Koy -
or Rhisdhetsrgaryialkamy wherei thehalksoxyoadipabiry theshieitenogitytalitooy gLibstituent is
a”b&%@ﬂ)bé?]&ﬁtutea 36|n % %Wéubsfi‘l’u&ﬁt sel@ from roup consisting of
, CSPRYPIHR 9!

nonoal kyl am no, car ) 1 . .
al Rgf Pc@/nan@.thrgrar@R dﬁ aﬂ:@o O)M(R )a,o-le C(O)R’, -R.:-N(R"),,
h ¢ X
NS NGy AR Vb o

hebheietepdalye subsijtuerd i Idel&'endsnilm@tﬁpeaI@eSUbbsrtumﬂ bycdrecor more

Ly Sl RS 514 09,0 A0 o Y gt cyanc,
at R t@ﬁyl—i Ry R hk@(lO)Na??ab RGOR. R" R,
2[&%? CBGPW' % E’g k&éﬁ)c)ar goﬁslhgﬁsr#(o%z' @HdRR 'C;L,N(R7 2-C(O)OR’;
eaCh@dfs @géﬁen nNy selegled fromatheldkgup, camsisting oﬁhydyr;dégenegl;khl &Roxy,
AR oSk, DS, St SRS, 8L gomcarbon,
: asafam§P$f§P@y|,s€t"9Hmbwhmtro aminog maneal&flamirdi, diatkytdmino,

o1 501378y, S Rab 0l LM v, et
Coqﬂplbyjﬁm:r@alkm gamvpxyalm,raikmcycarhmw]alkcnysdlakﬁlamuﬁblko&y and

hy, aral kyl, or al koxycarbonyl ;
l‘]’ét@r%% Ollyléil'(éf - car boxyal kyl;

each.Ry l'i( mdygmdmﬁy belbttetl fom the @Ird«qumasﬂrkg)oﬁhyﬁl'dgdn, a|kW]1ydroxyaIkyI
20 { R3_i.s roa y
opt st g0 kot ol eant oyl el

e@lls@we@fbﬁhxiﬁkﬂhe group consi sting of alkyl, )hal o ;
6 C(ON(R7)2i an

R lstﬁ%g'%%% 7%“%" q?f?%ﬁy Jg%aﬁwm"f@ selected fromthe

eachdt'dsipyaroges, Q!hyh@rtharhlyyirmqmallqﬂ kyl , al koxy, hal o,

each /@ |§’§|b%¥& or Q@trgﬁht Mgﬁéhléxlaﬂmene chglrn gﬁoa | kyl'am no;

each R is hydrogen, alkyl, aralkyl or haloalkyl;

as a single stereoisomer, a mixture of individual stereoisomers, or a racemic mixture;

or a pharmaceutically acceptable salt thereof.

18. The compound of Claim 17 wherein:
mis 1;
nis1or2
R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;
R? is-hydrogen; -carboxyalkyl;-alkoxycarbonylalkyl-or-aralkexycarbonylalkyl;- -



R5 is hydrogen; R6 is hydrogen; each R7 is hydrogen,
al kyl, aryl, aralkyl, or haloalkyl; and each R8 is a
whoeovd/osa36@ strai ght or branched al kyl ene chai nPCT/8S20081@39079
conmpound of C aim 18, nanel’y;
3.2: ], 1S- (4- (et hoxycar bonyl ) pi perazin-1-
R '%/F%%%?Pﬁ% H§ﬁ*°f@!‘¥, amtmyw By,9ng emnarecubpiitgits seletted fdmithe group
et cahyisting! of afkyl, Rl Raidalkyl) KIS LEEC{BVOR’, -RE- 7
tri AN%"%%?‘?C B B B I oo BIOR - B SN an
whéréi'n*/2mis 1; nis 1 or 2; Rl is hydrogen, aryl,

eaclaR&lskiidepeffierftlykRlas ' knd
o Lo Pl i oy koﬁfgﬁggﬂneﬁrgﬁ%??wsﬁfﬂb%gﬁ{lhrogen, alkyl, alkoxy, halo,
ar PIQB%QC E'Gnmoapﬂléyl?mm, prdiglisylamisgs y| al koxy, wherein

R’ is Wair@jepoxy radical in the heteroarylal koxy substituent

6.1,S , optionally substituted by one or nore substituents

R 'ss@‘ldé%{z’éd fromthe group consisting of halo and

each@b%@o@?@d@nd&ry@§%ﬁ{yp to} heolRjiespary! radical in the

het er oaryl al koxy °substituent 1S 1 ndependently
eac’b’gi s GrRandyr aasiaht af kranpedmalieviene ghaine substi t uent s
selected fromthe group consisting of al kyl, halo,
hal oal kyl, -R8-OR, -R8-C(OCR, -R8-C(ON(R7)2, and
- REY-N( R¥Yerorepeundref Glaim e epeelye A1 §-(4-&iteayearbbnyl)pigenazin-1-
[)cagidPyP3- i ] Y, i , T
e R Rt A e e kRN voguinoine in
trifluereaggligidsisen: R6 i s hydrogen; each R7 is hydrogen,
al kyl, aryl, aral kyl, or haloal kyl; and each R8 is a
bond or_a straight or branched al kyl ene chain. 21. The
coffhounthegorapauing of Elajen Hewheteinr om t he gr oup
misgonsisting of the following: 2-[1
. S-(4- (et hoxycarbonyl ) pi perazi n-1-yl ) carbonyl - 3- car boxy
nis 1ehy| | ani nocar bonyl - 4- ( 5-
R' is MRéfdYbh i 2XlkyB ui noline-in-trifluoroaceti
\. wac?d-%imv%yg%é%ggz%%@m US2003/ 039079 -78 2-[1
R 'S%y?f@g?'étq@&%%{kﬂoﬁywpa@enﬂaw01agallymcarbuwlauaﬁ;car boxy
R® is e fpY: ' ) radical i : :
Ar}IakbRP %%%?Hmr?e éJE&& yradlcal in the hetero?rlylaﬁoe% substityent is

met hyl t hi azo| -4-%I ) oxyqul nolrne1n
acqr¥onally sybstituted by one or more substituents selected from the group consisting of

S hak ' cazin- |- l.- 3- met ho
CarSag% ﬁrﬁ pﬁo%f/?{d;ﬂ]ﬁh% g)rhgge:l] s '_ej‘n_ekeﬁﬁrbﬁ%ﬁ%gﬂx the”heteroanyialkoxy
phdipslitliantds indgpendenty gptionatinsubstitutest tyoonegeri morei substituents selected

yl ) met hoxyqui noline in
eachRiid indEp&IRYeRly Sel@Gbdirom the group consisting of hydrogen, alkyl, alkoxy, halo,
haloalkyl, amino, monoalkylamino, or dialkylamino;
R’ is hydrogen;
R®is hydrogen;
each R’ is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and
each R®is a bond or a straight or branched alkylene chain.

21. The compound of Claim 20 selected from the group consisting of the following:
2-[18-(4-(ethoxycarbonyl)piperazin-1 -yl)carbonyl-3-carboxypropyljJaminocarbonyl-4-(5-
~methylisoxaxol-3-yl)methoxyquinoline-in-trifluoroacetic-acid;



2-[1
S E 4- (et hoxycar bonyl ) pi per azi n- 1-yl ) car bonyl - 3- car boxy
w@e@ppsizesni nocar bonyl - 6- chl or o- 7- PCT/US2003/039079
mat hyl - 4- (5- net hyl i soxazol-78-yl ) met hoxyqui nol i ne; and
1- (4- (et hoxycar bonyl ) pi perazi n-1-yl ) carbonyl -3-carb
2-[1 87( ‘fetbpxpichebenyliriperazinyiky BadiohylrBeatboxypropyllaminocarbonyl-4-(2-

rr Pt AR RUb Bl AR BT ompost i on
2- [1§3(é1(@1hoxma[hoewplpgaanﬁwmatbohﬂkﬂ mgtfmxyhaslaa&&xomﬂ]ahmocarbonyl-4 -(1-
Chﬁ{l}é’@l qrét cg%ow] r1°(§m6)r5}1n9etﬁl&§/g 1%15%1& whi ch

nprises a pharma accept abl e
2- [1-é4¢¢¢tb¢>gﬁarbanyi)mpe;ranpd ch)cambnylf&-canbm(yptdpyt]arﬁlﬁocérBBn)yh?Qnethyl 6-

g oy e SyRe ol hdin Bijhachi@at

2-{1 %—(ﬁjk{g@gpagbpnylmlgﬂrazm-ﬂ eyl)IcgﬂbpnyslH(gdrb@cybmmyl]ammocarbonyl 6-chloro-7-

o%’gar ﬁl@ﬁé@%@gg%’ &%gﬂ@( %’%gﬂzl al kyl ,

2- [1-é4 (@i&@b@aarlbony)p,lperwlyn Q/da)canbnw 3-®rw)qupyl]érmn¢barbonyl 6-chloro-7-

ﬁlomxjg (rg%.ﬁ 28%? gﬁ@%@ég}?@ é/ in' trifluoroacetic acid.

rmnoal kyl am nocar bonyl di al kyI am nocar bony:
glzﬁlféyﬁ ﬁggﬁ%&%%%ﬁk@g%{m usaeg‘lallrp( gét%c AN Xgadlsease-
stateaq:heyacmﬂ&d by Itleroknplotic activitk.oshiett dophpositioaroorpaibéy h pharmaceutically

acce? oxyg%{{ a{lﬁl oaﬁwhgy{?ﬁy%zwoggsl glylkyl t hi oal kyl ,

carboxyalkyl (car boxy) (hydroxy) aRRyl ,
carboxyalkoxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbony%alkyl | ko
al koxycar bony(RDikox arbo nocyr bony IaIk
ar al koxycarb m npal kyll 1 (R"n UD
aIkoxchmbgﬂgnalk 5

car boxyal ky ar bon Ialk‘
(al koxycar bon kyl ) (®%yl )@m nocar bonyl al kyl ,

h %car boxyal kyl') (al kyl ) am nocar bonyl al kyl,  or
wher erocycly lailcy I;_ R3 is heteroaryl optionally
m argitrbareiifdepeddéntlyon® 4r nore substituents sel ected from

R’ iswgﬁag R Al C(?a?l?@tﬁ’gyopvj araligh, digglcaroayl & oawlyl’cg@onyl
ZOMBME%I&aBGMIU@RQ%é%ﬂgZ carBSnyI Rﬁk@(y@lﬂﬂ()ﬁy alkyl, alkoxycarbonyl,

e %’F‘%( @/E?@ O&Yi Agikgsye (0@5\32 wcloa&mg:arbonyl haloalkoxycarbonyl,
F@‘nﬁbwr%hﬂ,] m@(}@ll@?ﬁnm@éarﬁ&y‘l %tdﬂ@ﬂé?ﬁ@éééfb@f‘\% OXY,

adical in het er oar yl"al koxy

%E?WP%@HPV'F@'"OG%WBW@’I Qﬁt@eﬁﬂﬁl%?wl by one or nore
R? |swbm@eh,tmm,5ar§|ela@1¢w @Iy FsQFd iyl rPAR0/BIRS!, RldrBQyaiyl, aminoalkyl,

haloalkylsulfonylaminoalkyl, carboxyalkyithioalkyl, alkoxycarbonyiatkylthioalkyl,
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, alkoxycarbonylalkoxycarbonylalkyi,
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,
alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl,
(alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, (carboxyalkyl)(alkyl)aminocarbonylalkyl,
or heterocyclylalkyl;

Ris heteroary! optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R®-OR’, -R®-C(O)OR’,



hal o, cyano, nitro, -R8-OR, -R8-C(OCOR ,
-R8-C(ON(R7)2, -R8-C(OR7, -R8-N(R7)2,

wo R4mERE) C(O) R7, and -R9-N(R7) C(O OR9), and WleT/@52003/039079
the heteroaryl radical in-tthe heteroaryl al koxy
substituent _is independently optionally substituted by

oneRGE(GNHB )2 sREQ(DIRR'NE)e R R ICOIR RYNRIC(O)OR,
CerR oSl Gl Bl ROGRRHET IR G N rTy 2
orR® leeheéropmiaikoxiROVINErBIN)tRe alkeoXBrablicBiih Bfehdleroarylalkoxy substituent is
- R R ROLF SO o i sepsul i SeleiEsmpa e gpoup consisting of
sehsiot ey Bitrot HE-QR o R ™-CEIORt IRTC@INIR/ Y, eRFEO(O)R kRF-N(R),,
T OO oy 0 oo v
amhetecearyalivgky suliskiyeotis bnlepéndenily optiorally substituted by one or more
N L A
hy tatraxgis, K3 HOR’,dRAXKQ)@IRT, ARRBCIGIN(RDA -ROLY@I DR N(R'),,
et or NS LPEPK R taclofias TN A BRERR  BraNR p-COI0R'
eactf Rbisindepegdently setmetsdstor theodrotyy doresieting ofthidrbgen, alkyl, alkoxy,
o ARG o IO, RO R By, e DR Basahegh alkpvcarbonyr,
ky Bmiriéaibenyly dkgigarbonyd| ityd, .antiag, moncalkyldmine dialkylamino,
T T R T
st dialkglamiroalkyt, aadivagalkdryy bikmecatbdnylalkagy diatigdmifSalksky, and
ggétgg)l%gg}@b(&% ma:(?ur(gl o?r [ 23: \O/Ia!jSZl: ’ s?:r gofgg%ss’
eactoR® ia independentlyiseleates!; frono thesgrpliacaraistinig iof Bydrisgen, alkyl, hydroxyalkyl,

o SENE R s oM AkaorRrBAnePenall ondy
whalkkbxycaetohgldlikglpnpri ses admi nistering to a nmamal

6. havi i - i by thromnbot i
R R itk GEPER BT BoAROOERRBRYARY: arount of a <
eactcRhip dwdrbgeh, dliyi rarylaaralidy), or Rloalkf®5) M0 R6 R-N N N _R2 O

cacr R0k ARt AR D R GAEAO ehasheles 3¢ hydrogen,

eachaRkig Ihydogebcalind) desiky! anhgloalkglt al kyl , al kyl car bonyl ,

25 & PN e Ryt R eiSbloeers af papsgic mixture

or a ph&rmageatidatiy gtceptable salt thereof.
23. A method of treating a disease-state characterized by thrombotic activity, which

method comprises administering to a mammal having a disease-state characterized by
thrombotic activity a therapeutically effective amount of a compound of formula (11):

R3
Ry 0o R F Ny,
/-l—\ | —T—R% )
R!'— N N \N 7
__/ 2
R O

m and n are independently 1 to 4;

wherein:



aryl carbonyl, aryl oxycarbonyl, aral koxycarbonyl,
cycl oal kyl car bonyl , hal oal koxycar bonyl
wanionosssoonyl , nonoal kyl am nocar bonyl , PCT/US2003/039079
di al kyl am nocar bonyl , al kes¢ear bonyl am nocar bonyl, or
, .heterocycl yl carbonyl; R2 is hydrogen, alkyl, aryl,
R’ ighydregen, adityk ytameixyalkyll arylk sitajkybatkykcanbpayikatyloxyalkylcarbonyl,

T i
al lesygaraemdrarylakyoprcny atatkoxycarianyh aysledikytarbonyl, haloalkoxycarbonyl,

B s e
c ardiexyearkenyansinbcanydrad, loy heterocyclylcarbonyl;
R? 'ib%ﬁ%@%ﬁ&géh@: %%ﬁ%g%i&ﬂ%ﬂ%hﬁlaﬁ%l ara%@xya%y%rhegp&lyg\m y :lmﬁinoalkyl,

al Ih@l@ilwlsbkﬁqrrwﬂahihgalwm canbmoyblhryiiadmyy laJkoxycarbonylalkylithioalkyl,
car n
(AR, EBRHMARRY v taronsiaaltaplgycarbonyiaiy,

ﬁ] c afailmxyaﬂlrhylh»mlh\flkgdrbcaqy’alkox;&abmnylb?xylk ;lI:@xycall‘blonylalkoxycarbonylalkyl,
et.er ' et er.oar opti ona
su%%%%oéb%i? E”@‘%%PQ"’@%’WB??‘ ﬂ'enltos sel ec%/ed from
t helkgrynaponytaiiylaminomprimdnytaikyy carboayatkyldrihoedrisoryialkyl,
C%@%:&%%%@xlﬂkﬁ}(ﬂgﬁ%%ﬁ& 851]W%r%iygﬁ(%(%yl)aminocarbonylaIkyI,
- Rer hNtRYDC@PaRY!;, - R8- N( R7) C( O) OR9,
R® is‘@'%&&?b't%j'@t't ?%é / )Rgcg(ﬁ B SN Sheted o
S Rerar ORIV RBRIIGHHRY, e Ofihre 9}&'} gelected frem the group
hec@lgb&iingIoéblé@bmalsulhmomkyl,eaybn%mét_r@ méti'ama'l,|-iRB-OR7,d-Rf8-C(O)OR7,
su 7 0 r ubsgi el ¢ rom
Ene oy SRS P MBS TP R
- RREN(B) BRIO)-RBadl B MINTRD]-C(BFORL O R7, - R8- N(R7) 2,
o, B O O B R T IS ol
s ubgtionalyesubstitatedryepe d etord subshiubme @leieh‘teta ﬁ’@ﬁi thé gks dd¥sisting of
ong_Qr e .. su A c 2L OU 8
ool R ORI OB A S,
t etR'eNE@ YO (0)RRENARR-N(RBE @)ORORENd WRBreik BleMdRbaryl radical in the
: S@et%o%%ay%@&%tﬁ%%iwﬁg?g@gggg%%@Zﬁabstltuted by one or more
- R&J@t&l@ﬂ?)@]eﬁ@mme g@ap chsistihgiof fdﬂ;zﬁ ﬁﬂl@ﬂﬁél&alk){lkcylano, nitro,
se 80 8 O < 0 rogen, a ,
R, R O R SRR -0,
hy dR°eN@R )cz(gballnb ,-g E@)gﬁmﬁgwwrﬁs@gﬁcaﬁfﬁar.h@l@fN(,RM-C(O)OR?;
eacha\n?nig 3&%&?@%@8 ’sea&céd &Sﬂnéﬁ*eﬁgé’)up cansistj Qg gn% lp@g;jr%gﬁnm glkyl, alkoxy,
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Koxycarbonyl
“Rg'isfhydrogen;-alkyl;—carboxyalkylror-alkoxycarbonylalkyl;—

each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl;



-81 each R8 is a bond or a straight or branched

al kyl ene chain; and each R9 is hydrogen, alkyl,
wa@ae@kkyizeor hal oal kyl; as a single stereoi SONEPCT/ES2003/039079

m xture of individual ster-&bksonmers, or a racemc

m xture; or a pharmaceutically acceptable salt
each Rejsgpbond or a straight or branched alkylene chain; and

9.
each R” is hydrogen, alkyl, aralkyl or haloalkyl;
as a single stereoisomer, a mixture of individual stereocisomers, or a racemic mixture;
or a pharmaceutically acceptable salt thereof.



