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The final common pathway for platelet aggregatlon is the actlvatuon of the fibrinogen receptor

(GPlb-llla). As a result, dimeric fibrinogen molecules present in plasma can bind and link
25 platelets together to form aggregates.

Activated platelets secrete their granule contents, many of which act directly on blood
cells, including platelets themselves, and endothelium. Platelets contain several kinds of
secretory granules. The dense-granules contain adenosine diphosphate ("ADP"), adenosine
triphosphate ("ATP") and serotonin. The a-granules contain several platelet-specific proteins

30 (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

35 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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The current model of ADP-induced platelet activation involves two G-protein coupled
purinergic receptors, one of which is coupled to the activation of the phospholipase-C pathway
(P2Y,) and the other is coupled to the inhibition of adenylate cyclase (P2Yac). P2Yac is the

30 Dbest target for a platelet ADP receptor antagonist for several reasons. First, P2Yac is
predominately platelet specific. Secondly, it is required for ADP-induced aggregation. Thirdly,
it plays an important role in sustaining thrombin or collagen-induced aggregation. Finally, it is
the molecular target for anti-aggregatory drugs such as Clopidogrel and Ticlopidine. Both of
these drugs have been shown to be efficacious in various thrombosis models. However,

35 Clopidogrel has been shown to be an irreversible inhibitor of platelet aggregation with a slow
onset of action. Similarly, the ATP analogues, AR-C67085 and AR-C69931MX, which are
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20 R'is hydrogen, alkyl, carboxyalkyl, aryl, aralkyl, alkylcarbonyl, aryloxyatkylcarbonyl,
carboxyalkylcarbonyl, alkoxycarbonylalkylcarbonyl, alkoxycarbonyialkyl, alkoxycarbonyl,
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30 alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyt,
(alkoxycarbonylalkyf)(alkyl)aminocarbonylalkyl, (carboxyalkyl)(alkyl)aminocarbonylalkyl,
or heterocyclylalkyt;
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25 each R’ is hydrogen, alkyl, aralkyl or haloalky;

as a single stereoisomer, a mixture of individual stereocisomers, or a racemic mixture;

or a pharmaceutically acceptable salt thereof.
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st er eoi SOMErsS, Of a racemc m Xt or a pharmaceutically accepta e salt
t her eof . °®W%HE&W§P’%@@?Sd?ftﬁegab%ﬂ?ent|on is directed to pharmaceuti cal

conposi tions waﬁcttuér dsaectttheartveﬁmmas m&lm h@moagoﬂréulﬁgeaseasais@ét&
characterized ?vf1 onbotic activity, conposi.tion co rlsesa

phar hc ethractarig %’6’(’5‘6’6’?%? actity, |“6'F°€r'i‘te"§?ﬁ’a °8m8 5‘8’?"9“8@ mmal ) or a
conpoundhavingfadisgaké-statd éhaaa?ctei@éd B,eﬁroa’mbtl@actllvit\/ athetdpeiticamperictivetdmaint nvent i on

Is directed to ati at es 10 characterized by
thronbot?fc,a?gtpﬂ}"‘{g%m %E?Wl}g("kﬁw%?t‘%"e 3fi ni steri ng to a mamal

havi ng a di sease- state characterized by thronbotic activity a

t her apeu eff nmou of a compound of formula (1) or formula
(rr) as é ﬁl'ﬁleé" °¥)§l°g'f'f’%'8}°l5escri ption of thg Invention 15 Definitions
As us®d Dcﬂrtuiim\sspemflcation and appended cl ai s, "unl ess specified to the
contrary, the, follawn erns ve the rreanln I ndi refers to
Co o ey AAEAR B A5 30 SR b i e

car bon alotbwinglemushrave themeeaningritdicatedng no unsat urati on, having fromone to

el gt oar bon -hThrers s A lhchés AIASRE oy BB SRRl sl ol cul © bY

a single bond - propyl ),
n- but yl, caanmamﬂ}'lb’droaenlatdhmhtyhiag Ing lungaturéationyhaving dnoth théo blglktetarbm Btegs, st at ed

CLCE) BRI WAL f B BRAROALI b frt RS OO BB 0T
Subst 1 t ul-msfhielu (ocurpybi-bity. roBarbi  LAmeldeHGhU: avbihe fike. Uniess siated
otherwise specifically in the specification, it is understood that for radicals, as defined below, that
contain a substituted alkyl group that the substitution can occur on any carbon of the alky! group.
"Alkylene chain" refers to a straight or branched divalent hydrocarbon chain consisting
25  solely of carbon and hydrogen, containing no unsaturation and having from one to eight carbon
atoms, e.g., methylene, ethylene, propylene, n-butylene, and the like.
"Alkylcarbony!" refers to a radical of the formula -C(O)-R, where R, is an alkyl radical as
defined above, 6.g., acetyl, ethylcarbonyl, n-propylcarbonyl, and the like.
"Alkylcarbonylamino” refers to a radical of the formula -N(H)-C(O)-R, where R, is an
30 alkyl radical as defined above, e.g., acetylamino, ethylcarbonylamino, n-propylcarbonylamino,
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, ethylthio, n-propylthio, and the like.
"Alkylsulfonylalkyl" refers to a radical of the formula -R,-S(0),-R, where each R, is
35 independently an alkyl radical as defined above, e.g., methylsulfonyimethyi,
2-methylsulfonylethyl, 2-ethylsulfonylpropyl, and the like.



"Al kyl ene chain" refers to a straight or branched dival ent hydrocarbon chain
consisting 25 solely of carbon and hydrogen, containing no unsaturation and
having fromone to eight carbon atons, e.g., nethyl ene et hyl ene,

propyl eneywdudedbpigne, and the like. "Al kyl carbonyl™ adi cal of
the formula -C(O Ra where P. is an al kyI radi cal as ffﬁ%}%@%ﬂsgo\;lg e.g.,
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1- et hy|@mnmxlythen@@armrwmw 2-6melﬂmxmaybonnl)qslaﬂxtamdyhe like, 1- di et hyl et hoxy

(t-butoxy), aﬂﬂoh{ﬁrbbh%&mnoﬂmw rfér? duér'éf%éfohﬁulél ¢(®<§JN% jéc@f)ohbe

formula - C( k R Is an"a def 1 ned
y

et h&ycm% is, ancalirybsagicalassiefined ahom @Fﬂamameﬁypnv'%epqaﬁpnvh ke.

" Al koxy cahbgtarbétytaminodaffoR§iSn- R> axybé\'ﬁbl‘iyi’dmlﬁécat'ﬂi)ﬂylf @mmlé ke.R -C(O OR, where
each R, is i nde ndent | radi cal

met hoxycar bon{K M}(yall%/lfar@on Péfﬁ“h Iaé'?ﬂfﬁéff @3?% &néﬁ'o Ra- OR,
2- (et howueraébum is &Hbyéndeﬁtlyhridn@l fadicsl.as defmdeabpedidapny| ani nocar bonyl

R T gu&v%m@@%%ﬁﬁwa#%a@% Rebony1 * "

et hosy car bonyAmmmmaanm refmmrmawoambmhmmmwiere et R, ise | i ke.

(0 - R nisHhegfeh 3t af Befien abBict e Ry Pt T aci cal as
def i ned 2{ethaxycazbanyl)ethyl, - Gnétbooyﬂbcbnyﬁml randdbe lil@nyl

3-(2- (n-but | al kyi "
5,2 DUt Ok B RY 183aithd Hnbd B o AL SR GRBIRLN 1
i ndependiadenendently am flieyl radiggl asdefined ahove. @egs ragtaxycarkonyimethoxy, 2-

met h??flyc?[,ﬁ%}bgﬁvgmoxy 2&,&@.&,%&3@(»9 %{,g, Sﬂcﬂ)ﬂa ,,kez (et hoxycar bonyl ) propyl ,

and oxycar bon radi cal of the fornul a

-OR-C(OOR "Avmmrbeaﬂﬂksﬂpam@yl" rq{q@maw@m g/f ﬂémfoanw? FCOAREAPIR® def i ned
above, ewfere e8&H ﬁﬂqgmeﬁémmmmmmc& a%Q:efﬁéJweaer@onyl ) et hoxy,

2- (met hoxycar bo koxycar bonyl al kyl car bonyl "
el ors L GoRoREARERIIMERYCARonD baInae IR Pt

2-(methoxycarbonyl)propyicarbonyl, and the like.

25 “Alkoxycarbonylalkylaminocarbonylalkyl" refers to a radical of the formula
-R,-C(O)-N(H)-R,-C(O)OR, where each R, is independently an alkyl radical as defined above,
e.g., methoxycarbonylmethyl, 2-(ethoxycarbonyl)ethylaminocarbonylmethyl,
2-(2-(methoxycarbonyl)propylaminocarbonyl)propyl, and the like.

"Alkoxycarbonylalkylthioalkyl" refers to a radical of the formula -R,-S-R,-C(O)OR,

30 where each R, is independently an alkyl radical as defined above, e.g.,
methoxycarbonylmethylthiomethyl, 2-(ethoxycarbonyl)ethylthiomethyl,
2-(2-(methoxycarbonyl)propylthio)propyl, and the like,

"Alkoxycarbonylalkoxycarbonylalky!” refers to a radical of the formula
-R,-C(0)-0-R,-C(O)OR, where each R, is independently an alkyl radical as defined above, e.g.,

35 methoxycarbonylmethoxy, 2-(ethoxycarbonyl)ethoxycarbonylmethyl,

3-(2-(methoxycarbonyl)propoxycarbonyt)propyl, and the like.



where each R is independently an al kyl radical as defined above, e.g.,
nmet hoxycar bonyl net hyl car bonyl , 2- (et hoxycarbonyl ) et hyl car bonyl ,
2- (et hoxycar bonyl ) propyl carbonyl, and the like. 25

" Al koxycama®iioh/adksl am nocar bonyl al kyl " refers to a ra?b‘fﬁﬂszdagoﬁﬁ'ﬁ formul a
-R C(O-N(H)-Ra C(O ORa where each R, is independently an al radi cal as

gez Ie'? ﬁgxff 2 g}/ﬁéﬁlgswgqrng;]"f?ﬁhyﬁé@?agyﬁf{% WI refers to a radical of the formula

2:6\'( i- ( e HREC(DI-AN RO-RY-CI P)OR wWhere em? Ry, is dridlgperaestiy\dn, alllanfddlwh as Feﬁned Iabove,

" oxyc er ical of the formula -R -SSR
C(O OR, %f%\%thgé)égeac'ﬂjlrgﬁk)flf)g*?tm)gﬁéq?g%rh?qy@"eéﬁqaI kyl radical as defined
above, e Zg(ethoxynatﬂqoyllyle&vlMm;ﬁyt)amlhgdatblony})emyh9md the like.

2- (et goxycar bqw I 2-(2-(net hoxycar bonyl ) propyl t hi o) pr opyl .
and tEe i ke 'l‘(t%fg%até@ ox carbonyl al kyl" refers to a radical of the
fornul a - R C(Bmimapkl” @@Mmﬂfﬁlﬂétf@é@‘muh -Ri-NH;, o eiepmatinyg, 2samiagnreityl.r adi cal
as defi noGnfiBMRyl, &ndthe like3> Mt hoxycar bonyl net hoxy,

2- (et hoxycar bonyl } et hoxycar bony!

net hyl ,
3- (2- (et hoxyMMﬁ?P@%r@Mé@rW‘;ﬁd&BM and the |ike. 7 WD 2004/ 052366
PCT/ US2003/ 0%w&carbwmw%femawr@dn&vbf)tﬁ@iohuula @E&Z@?@NPQW galkyl" refers

to a radical of the fornula -R where each R is

i ndep@nd@minPeArbenYiMeioxy. @a@mpafag%(ya%tm&a{e%zm on)g)pg)poxy, and the fike.
( met hoxycar bonydingehibshydIKREtrensks)te B irdtR@Pof B Yemiths IRyIc( O)NHz. e.g.
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2- (ar%( noc&rcﬂ@r)@l.)%rfﬂ)(ﬂﬂz Ra-N&Rt) Gy %Rgf%?f‘&R?)?g(Q)ﬂe%yl or napht hyl
radi cal . Aﬂg&[ﬁa zﬁb@ém} %ﬁlﬁénﬂ"eééh ﬁﬂ@ﬁwrbg%' Lmyu it quk3,|8&qsa|éan&%a&w the

term"aryl I's meant to include
aryl 15 ﬁ@h%‘ﬁl%aé}f@'g'@rﬂiIbF%FCEQﬂ)@'EWQ"BtCBG"Wd(ﬂQéh Br 'sr?df’@ggfbl?ﬂ‘tﬂ AN A sel ected

f romgp hehgbgmaggmgmé% of al kyI hal o, hal oal kyl, cyano, nitro,
tetrazolyl, (R7) 2, - Re- O R7, -R8-N(R )2,
LRe MR ) (O Rl mafem(twm%; ehthe fomm%ﬂ%; wigreRpisianpikyl redical as defined

- R8- ([ N( Rové] stﬁétfﬁ)tSRby Ry\/@ﬁ aBA FadraICHs définddsabiayellenftenzyhl The R, raauyél magbal kyl , or
hal oal ky! t Eﬁltut ne%nd o S en% s%rg[ctegrfror%rt encrrtl)sdoéinlss in cr)}?'naChal " and
cach R | ebtegabGybsed nchne % mor sy Group consisting
cyano, nitro, ‘R™-.OR’, -R"- C(O)OR’. -RE-C(O)N(R'),, -R®-C(O)R’, -R®-N(R),, -R®-N(R")C(O)R’,
25  and -R°-N(R")C(O)OR®, wherein each R is hydrogen, alky!, aryl, aralkyl, or haloalkyl, each R®
is a bond or a straight or branched alkylene chain, and each R® is hydrogen, alkyl, aralkyl or
haloalkyl as defined herein. The R, radical may be optionally substituted 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),, -R®-C(O)R’, -R®:-N(R"),, -R®-N(R")C(O)R’,
30 -R-N(R’)C(O)OR®, -R®-N(R")-S(0),-R, -R*-C[N(R")zJ-C(O)OR’, wherein each R’ is hydrogen,
alkyl, aryl, aralkyl, or haloalkyl, each R® is a bond or a straight or branched alkylene chain, and
each R’ is hydrogen, alkyl, aralky! or haloalkyl 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.
35 "Arylcarbonyl” refers to a radical of the formula -C(O)-R, where R; is an optionally

substituted aryl radical as defined above, e.g., phenylcarbonyl, (4-acetylaminophenyl)carbonyl,



20 hal oal kyl as defined herein. "Aralkyl" refers to a radical of the fornula
-R8Rb where R, is an alkyl radical as defined above, substituted by Rb, an
aryl radical, as defined above, e.g., benzyl. The R, radical my be

opti onal | ywosiebsdshicyt ed by one or nore substituents selﬁ-@f,,ﬁ@of, @bg7h he group
consi sting of halo, cyano, nitro, -R8-OR7, -R-C(O OR7, - C(/ON R7) 2,
-R8-C(OR7, -R8-N(R )2, -R8-N(R7)C(OR, 25 and R—N(R?)C(O)CR wher ei n each
Rt7 i's E%’(ﬂ’m&ﬂ&ypﬁédmd:arbo’h&llybnd thé ﬁ{e_KPor Rt?gre\‘b?tb@égi%}bon d@é‘d’baﬁ&re th%skéll bond f)rk ?
straig or r ene chain, a c i S ro yl, aral ky
or " hal olegk WBErRRe e arone PapRoran ssatied Ry By pne & mu sOfiisn |
s:JEslt i tuineebetmnentlyrsemmee froaubegrdupeah%tlﬁgebfembw:in}‘iﬁmmgg@ quu;mpaRrgmg(slo')stOl? gg of
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- R8- N R7) C( O) "BRjoxy&abaryiRreferstad &xdieal,of ﬂﬁ&er@ld( Q(Q)QR, BHeapp BT anvdpdiomllyy each R7
I s hydroggny te&%b,%kglcglraéldfefr?erd@bﬁyd egogh%% k’ﬁ % each R8 is a bond or a
ar’n

strai ght or bran ene ¢ i s hydrogen, alkyl, aralkyl
or hal oal kyl 'a\ylmlkm@d)onﬂr fars tdamaytbamg/me fogh@lascmoaoﬁaamem inan alkd f or mul a

CRb whe t d above,
phéaﬁggigaé %egﬁéhAéﬁ&g ;&rﬁéé(,)tlrt]&f?é% b bﬁtﬁﬂau%uds dtufeﬂql'rﬁ ?Adu%g afﬁgérﬂrrrnu a QO . Rb

€.g.,
wher e Rbabayeeng. oﬁi@ﬂ@ﬁﬁleﬂ\)/'ca@emét(??tﬁw%yﬂ)@mh and the bkegef | ned above, e.g.,

phenyd car Donyaraikoky i loalabiRae thel BAINORY wnereR, 0ar BRkbnaRHEGtyted
PCT/U82003/039Oa79&Y%2 et hoxypheny %:arbo?w ereR,Woart GOt SHBSitute

pr ef er r eBFAkY\RAiR! B 9f“eF’§HPY,eaI°§ &PBM%S%PR/‘*F‘%!H'%W@%@P@WI the Rb group is
optional Iy sulpgdlidxidiRgr referdy araeicallof tlﬁ@ffé?m&labRL-OW%él% R,l i§) 66 BRY ¢adidal a6

| ect ed . f h t t b I
21 Koxy aH0RY POOVR A3 et ool sttt ey Pl s fethad slexer gy - r et er's 1o
:r r iadl ;S?irg?loky:méiﬁnmgmb@g@me (Ndmyla(y%pys aadthepkeonal |y substi t;'ﬁ ggn .
re1¥e to a rg‘ml ﬁw&onyﬂée ’t?rﬁlr%j'da%&#gvﬁgpéhﬂgh%)ﬂa g(%q %F‘J’aﬁ?{ adi cgl
as ge]tl ns;gbsatbtyda,ralmtadicatastMnmyame @@, ppeylorysarbyny, dndithe IllcleedI aryl rad! cal ,
as define a RE@ C onyi ,
and the |iKke. Qi%quﬁ&n&nglaﬁ@le é?ﬁ;&?&gk%ﬁ#g@ﬁ% HVUIégR"[ e ?g%/ﬁh%}é%%nbmgre Re
i s an opé@lkymadi¢a) asdefined am\@dand&mﬁ anyoptioeally substitutedcrralkyl saicabas defined g.
benzyl oXypove:- £f eﬂéﬂrﬁﬁ%@ %ﬁ‘\ mﬁ}??bén%ﬂ@xycarbﬂyﬂlaiﬁgxﬁ g?fﬂth?léﬁﬁers to a

radi cal of the I'S an ‘a as defined above
and B0 i ¥amcapendrerylardbedke.ut ed aral kyl radical as defined above, e.g.,

benzyl oxymnet hs«lramo?qéahwawﬂn%mmt febérs to - ré&?&ﬂﬁmhé)fb)fmé qum%@gdm hbreke. 15

" Ar al koxycar bony ers to a radical of ere R is
an opti oéa!s 1) a"‘x‘dﬁ@ﬁ' ?ﬁf’@tﬂ'e‘é?%"ﬁwd Ra (§i3p Qptionallyfupstised ag éad"é?"
benzyl oxyémed above, e.@NBerizi6xychlénylaminomethyl, 2-(benzyloxycarbonylamino)ethyl, 2-

(benzyloxycarbonylamino)propyl, and the like.
25 "Carboxy" refers to the -C(O)OH radical.
"Carboxyalkyl" refers to a radical of the formula -R,-C(O)OH, where R, is an alkyl radical
as defined above, 6.g., carboxymethyl, 2-carboxyethyl, 2-carboxypropyl and the like.
"Carboxyalkoxy" refers to a radical of the formula -O-R,-C(O)OH, where R, is an alkyl
radical as defined above, e.g., carboxymethoxy, 2-carboxyethoxy, 2-carboxypropoxy, and the like.
30 "Carboxyalkylcarbonyl" refers to a radical of the formula -C(O)-R,-C(O)OH, where R, is
an alkyl radical as defined above, e.g., 2-carboxyethylcarbonyl, carboxymethyicarbonyl,
3-carboxypropylcarbonyl, and the like.
"Carboxyalkylamino” refers to a radical of the formula -N(H)-R,-C(O)OH where R, is an
alkyl radical as defined above, e.g., carboxymethylamino, 2-carboxyethylamino, 3-
35  carboxypropylamino, and the like.



"Aral koxycar bonyl al kyl " refers to a radical of the fornmula -Re-C(O OR, where
Re is an al kyl radical as defined above and R, is an optionally substituted
aral kyl radical as defined above, e.g., benzyl oxycarbonyl net hyl,

2- (benzyl @u/sadeasny! ) et hyl, 3-((naphthal en-2 20 yl) oxypépigamfisdepopy!, and
the Iike. "Aral koxycarbonyl am noal kyl" refers to a radical of the fornula
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an al kyl indepghdently am alkid fadicaliasdefined above) e,g. @arbpwnyemthnomthylz car boxyet hoxy,

ad cal Ry BRhaiE 2 tarooqidomloN®il S eiBE T | 1€ 2 Al B

defi ned aboveCabogalkopyalial’ migrs & mw@ammwmu@a%@;&r@amwmmw Rais

3-car boxM@é&ﬁUArﬂ?ErpQW'radlcﬁnﬂs &é?iﬁed ét%%@e e r(gagg@fdgman agkyr efers to a

radi cal of the fornmula -N(H) radi cal as

defi hdd Er@hoxyethoyy) mem BM9WT%WWPWE%WBBWH hyl ani no, 3 35
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e or

"Car boxya am nocar bon aI Kk a radical of t mul a
- Ra- C(O)W#W’%/-lf 'Qdf( ngn Xé@‘,' ‘{3‘5"[? q??ﬁfe??@?’ﬁlé’rﬂ'l y an al kyl radical as
def i ned wmmeth@qgammﬁawwmmembﬂmth&L 1

2- (car box | a bon -(2- carboxyethyl)am nocar bonyl) et hyl ,
3-(2-carﬁ%§c§‘¥%}ﬁ ?33 %ﬂ%’fﬁ’ﬁﬁﬁll and the like. 5
" Car p®xyal kyl ‘lemnlkykyéférstefaatablé 8 ta10«mhmbafed0fnortdo¢ch& or bityddic radjcatvtigh-iC( O) H

car boxy nEX P g IFRCEYLoeh, Fkafbol e oA Ry 4T SERoBRRY: © O

2- (( 1- caeysiobyigk Q)Mplb)llyhlcml@tebwﬂ decahtw anidghe likee Un'fesxlptb‘@wsﬂ $tated spagificallyriref ers to
d i dent |
ara 'Ca{hiegg?é.d&u%\e Inefc?in cguoz%i"qs E{eg?)tgk‘ Car%%cfd%ﬁ?h@dl 5y ﬁ‘éﬁ‘eoe“ ently an

al kyl rad
( 2-car boW@ﬂﬁUﬁW%ﬁ%@e g-mare éﬂb%b‘ksﬂﬁ ﬁelp@ﬁqurgmé'pgzgroua ﬁ@ﬂslsﬁég pfiatey,

Car?@WﬁélJS%lb‘éfﬁ 16 qrhtkd’ tetrdz6i Iefﬁidlﬂ RIS, R’fC U)ﬁ(ﬁ’?grmwo R,
-Ra-C( O - @ Ra aWhere gach,Ra is ingde e,nde Ry, a; dical as
defined ABOVE’ )zeRgN(R )%Qb%o;&rf’é(ﬂm}% bENRR G2, RLCINR')4-COYOR”

2-(car bowuéfehfée&yna%thz&bgéretatkyl a Eafaﬁk%r oﬁwen veb&okv&@adohe ova ng}w} and
the Ii kepr c C}l lg nr efagg |s h gro en, allk% aralk I or %aloalﬁ as defened rﬁgrr(]e%cycl e
or bi cycPrechedgiky iR & ydrog yl, araiky Y
"Cycloalkylcarbonyl” refers to a radical of the formula -C(O)-R. where R is a cycloalkyl
25 radical as defined above, e.g., cyclobutylcarbonyl, cyclopropylcarbonyl, and the like. For R', a
preferred cycloalkylcarbonyl radical is that radical wherein the R, group is optionally substituted
by a phenyl group.
"(Carboxy)(hydroxy)alky!" refers to a radical of the formula -R,(OH)-C(O)OH wherein R,
is an alky! radical defined above substituted by an hydroxy radical and a carboxy radical, as
30 defined herein, e.g., 1-carboxy-3-hydroxypropyl, 2-carboxy-4-hydroxybutyl, 1-carboxy-5-
hydroxypent-2-yl, and the like.
"(Carboxyalkyl)(alkyl)aminocarbonylalkyl" refers to a radical of the formula
-Ra-C(O)-N(R,)-R.-C(O)OH wherein each R, is independently an alkyl radical as defined
above, and wherein the nitrogen atom is substituted by the R, group and the -R,-C(O)OH
35 group, e.g., (carboxyethyl)(ethyl)aminocarbonylmethyl, 2-((2-
carboxyethy!)(methyl)aminocarbonyl)ethyl, and the like.
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saturated, and which consist solely of carbon and hydrogen atons, e.g.,
cyclopropyl cycl obutyl, cyclobutyl, cyclohexyl, decalinyl and the Iike
Unl ess ot herwi se st at ed specifically in the specification, the term

"cycl oal kyo 20bf058R@Nt to include cycloal kyl radicals wWaggls@bHozo@pt i onal |y
substituted one or nore substituents selected fromthe group consisting of

al kyl, 20 hal, hal alg LQ &%ﬁ nitro, tetrazolyl, -R8-OR7, -R8-C(O OR7,
_R8- ¢ O) N( R7) &¥an €F§/ e -CeNiadisgR7) 2. - RS- N(R7) Q{O)R7, - Re- N(R7) C(O) OR9,
-R8- N(R7) - §( O'Di‘dk?i,amirﬁﬂféféd!ﬂ(t&i)ddi@ OnthiRBrmulakaRe)-R, weisrd eBh RSis hydr ogen,

or ancheardmneyfte 8 atotaald P8, fer R, TR gufe. ARl Rindrifs Shth

hal oal kylkeas defi ned herein. "Cycloal kyl carbonyl" refers to a radical of the
f O" [

o m 2 - O OBy Mificoenytoefrt 4 AABAH ne T BHLROLNGR) Relhditagliel >

pr ef er r el indgeenggntiancaliky tadidal, reegd|dumthylamt\mbqnﬂdme@vlammyi he Rc group is

opti onal in¥th?l(i$ﬂ$¢i)bﬁ1ihb@&bo®¥ a:f\dmqugl group. "(Carboxy) (hydroxy)al kyl"™ refers
to a radica is an al kyl radical

formula - C(O OH wherein R,
defi ned aboveo?ﬂ‘u@m"t%iké'a'%?sé‘ha %}zﬁab‘%}hqf&ﬂi“dﬁiRaahKBa)aRec‘&'i%%%Chr%dﬁ cal, as 30

gefl ngd iaeé aenu;easaikyilrtamgéifaewxﬁr%d%éi@éigprdmﬁaﬂiyiarﬁn@méthgxy 4- hydr oxybut y! ,
car en
Caf

d t
'%931'%“5 ')éiﬁ“ﬁ%‘&'&‘i’%&%\"ﬁ’?ﬂ(%ﬂ apdfhetket o a radical of the fornula
- Ra C( O - N( RapialRgfatriddalioxy eéfersito @ asdicaRor the formiale POIRINTR)YR.Avherd éath R, &di cal  as

defined . abov and erein the_nitrogen atomis substituted by the Ra group
and t he g&fﬁ(‘% Wd'?@ﬂ%,asgfaﬂ’.ef’ #8‘%’ ng%‘iﬁim?i"e'a?’ﬂﬁ'i‘?’&m nocar bonyl met hyl ,
30(() Ei fogg%-gget%mmw)k(hm B)(h\)e&ryi(etbyimbbmi‘add thalikd. t he |ike. 10 WO

" O n .
"Di al kyl am no éggers%’@gﬁg; rg eés% aorgdlﬁ@;ﬁg ?rrtr\?ila |"l“ﬁif(g})dzgﬁ((é)/nq:é’ree{aeach R iIs
i ndep®ndeathIR; isindaepehgently ad iatkyl radieal @s defihedrabongl, aigi, ditacatylartind, am no,
met hyl et ) ike. 5 "D al kyl am nocarbonyl™ refers to a
radi cal &c}&%%@@p%ﬂﬁ%&'?@ g{e-hkf'R,)-R, where each R, is independently an
al kyl radi cal"Halg" rgfers t9ibreme,chigra. ipde ar flserdy| |  di et hyl ami nocar bonyl
met hyl (et hyl )"ﬁHingir %i&?md an ?Qirédibai V\#}Kéﬁr\ea Qbﬂiekmbﬁmsueﬁidwdb ar@fo%rs to a

radi cal of the mula -R, - ere eac I ndependent |y an al kyl

radi cal merediig ra@ea'wé\ﬂ@f ned ﬁ)ove - GretfifipromethyhAiflueramethyd, trichloromethyl,
2- (dpt haanmeloety h-nudroEmyelrsiob)) SEiohe) anesbropand the |1 ke.

I et T s b o oS Ot 3o 0K (NCR)-R. where

di nmet hyI ani nO'mbbRwyulfonﬁarhdibﬁkYIwem I&Ca)rﬁﬁibamt/the formula -R,- N(H)-S(O)zR, where

3- (et hyia,f igtan%ikglﬁ%igaq )agrd )éiydbo%] g‘ndt i}-i'f isa éioalkyl radical as defined above, e.g.,
2-(trifluoromethoxysulfonylamino)ethyl, 3-(trifluoromethoxysulfonylamino)propyl, and the like.

25 "Haloalkoxy" refers to a radical of the formula -OR; where Ry is an haloalkyl radical as

defined above, e.g., trifluoromethoxy, difluoromethoxy, trichloromethoxy, 2,2,2-triflucroethoxy,
1-fluoromethyl-2-fluoroethoxy, 3-bromo-2-fluoropropoxy, 1-bromomethyl-2-bromoethoxy, and
the like.

"Haloalkenyloxy"” refers to a radical of the formula -ORg where Ry is an haloalkenyl

30 radical as defined above, as defined above, e.g., 1,2-difluoroethenyloxy, 3-bromo-2-fluoroprop-
1-enyloxy, 1,2-dibromoethenyloxy, and the like.

"Haloalkoxycarbonyl" refers to a radical of the formula -C(O)OR; where R, is an
haloalkyl radical as defined above, e.g., trifluoromethoxycarbonyl, difluoromethoxycarbonyl,
trichloromethoxycarbonyl, 2,2,2-trifluoroethoxycarbonyl, 1-fluoromethyl-2-fluoroethoxycarbonyi,

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 carbonyl )am no" refers to a radical of the fornmula
-N(C(O-R }C(O-R where 15 each R is independently an al kyl radical as
defined above, e.g., di(acetyl)am no, di(ethylcarbonyl)am no, and the |ike.

"Hal 0" re{Ry modigs2Reono, chloro, iodo or fluoro. "Hal oapkiis20b£d36578 10 an
al kyl radical, as defined above, that is substituted by one or nDre hal o

radi cal s, as deflned above, alglq.[1|_tr|fluororr19th yl di f1 ugr onet hy
yusa

trichl or omet hyivdroxyaikyb refers. tp aj figdl @p efined aPP‘(?dh%‘d%?'i'Rﬁ't”?dqu@dWS’é’Myl

3- bronmo- %diobuergqmymxymetﬁyim éthyt) 2-RydedxQpro ey, athydrédyBropiied-hydtexybutyl,

" Hal oal kg )?%P&lnﬁn%&oq.}%(y refers to a radical of the formula

- Ra- N(H) %5’ B .- is an al kyl radical as defined above and R, is a
hal oal kyl r adHeterocyelyltl effers ¢sla sfablee3: toet5gmembered ring radical which consists of

2-(trifl

2L BT SAPATBH A ST s s o e e cessmgof ey

ref ers t oxygem ant smfm o‘foriph@o‘s@mﬁ!thnamvmpn \Amﬂameierﬂczydyj;rawahaay)m &yl radl cal as

o 5 FBREp o st b HORATERBR i HEATRISAE Y ordl il Bl 0%
3- br ono- and the mtr99¢rb pelsbyn on suifubatome irhtpe hete@cmiubmp@kmay bedptionally dxidized;

" Hal oal k@,@)ﬁgt%g an,ﬁ{ys Q%B][,Qﬁqllg&%t)mz% énmhé R‘%té’i'd Iyl E?\?amsiﬁe%bt?c an

hal oal kenyl | ca ove, def I ne

1,2-dPf1 g@a@@ly,grrfyﬂyog@yaratgdbﬂ'b%etgmpyc{ybfagﬁaldpay l;g:gﬁypqg(ty the main structure at

1, 2-di br aw&eauhwxarbaﬁdtomléﬂ J@@uus .mb@?aah&wﬂﬂMé%mp&ﬁaesﬁarﬁ&bsa
radlcal of the fornul a IS an haloalkél radical as defined

above, e®Fuch heteroryg Eﬂﬁ’é’?cf?dmr ﬁgﬂ"m&"!‘?%@r?ﬁ?@l“% b BeRAMidazolyl,

t1 r } fhl or Béﬁitmtslypﬁéd&@?ado{y}] Eeﬂzoay%hwfdeumpganbmm&mmbenzofuranony| bon]
-fluoro | uor 0 rbo . uor.opr opoxycar bonyl ,
1- br oo 1¥1|er g’ﬁﬁw)ﬁﬁé‘yﬁ F%Jrgmutnﬁgpmog@anyl 'fﬁlfft‘a’florﬁg?“gqyger s t oyt he
- OH nadi isethuazdlw iMda201014 itidezd iyl Wéﬁ&ﬂ&@%dﬂﬁ%ﬁ&nyl 'ihtyatyl dsoiedolyy; iddolirgf,ers to a
R Rl e

4- hydr oxy*adtagblyl ocsaﬁyymmgybbctﬂhydrmsmhdolye 2taxepiperatimyl 2-oopiperiditylr efers to a
table 3, ' ' ' | St S t d
Fr om one 2oL E8dslelR ot Braatlie otBiRGh By, issPlatdl’ 2 0T, SO0
oxygen aﬁ@'psmldnw: pherarinyjuphenothiazingl, phengxazinylephthajaziny, rmem&pwytn yl radical
may p)()rFHN“bgbf&ldirﬁr p%i&iﬁ' bﬁaz%ﬁduyl pﬁ:‘:(d?é})l wazm I, W-ﬁﬁ %b%}l yirey include

fuse car fur atoms in

t he het eﬂ@ﬁ"}F@ "M QF‘%’M&'G}" %&'}P"B\é inucksing, Ispagine 'GV'Z@@ZO'YE H@zalpdmybgen at om nmay
be opti Oﬂﬁddia‘éolﬁuﬁuh%mZt@ﬂazoﬁjﬂ‘i’etFéﬁ?drBﬁb@rtr%Wl' t@traﬁﬁﬁé@?énymer@ﬁ aromatic 10 or

partlall _or sat ur at ed. het'er ocycl %’5 radi cal ~may be attached to

t he mai n %’E’l%’r‘)é t@?m%ﬂ'??"’})(b?‘@%% Kk 81’3"89&? vt sultoRew/riesssited ts in the
cr eat i onombrwiseSspadificalig RO Bpstifichtioabk &m "heterocycly!” is meant to include

25 heterocyclyl radicals as defined above which are optionally substituted one or more

substituents selected from the group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl,
-R%-0R’, -R*-C(0)OR’, -R*C(O)N(R"),, -R*-C(O)R’, -R*-N(R’), -R*-N(R")C(O)R’,
-R%-N(R)C(O)OR?, -R.:-N(R")-S(0).-R’, -R*-C[N(R"),]-C(O)OR’, wherein each R is hydrogen,
alkyl, aryl, aralkyl, or haloalkyl, each R® is a bond or a straight or branched alkylene chain, and
30 each Ris hydrogen, alkyl, aralkyl or haloalkyl 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 formula -R,-R;, where R, is an alkyl radical
as defined above and Ry, is an heterocyclyl radical as defined above, e.g., imidazol-3-ylmethyl,
35 triazol-3-ylmethyl, 2-tetrazolylethyl, and the like. For R?, preferred heterocyclylalkyiradicals are
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of such heterocyclyl radicals include, but are not limted to, azepinyl,

acridinyl, benzim dazolyl, benzthiazolyl, benzoxazolyl, benzopyranyl,
benzopyranonyl, benzopuranyl, benzofuranonyl, benzothienyl, carbazolyl,
cinnolin g droi soqui nol yl', di oxol anyl, furanylpcbﬂgﬁﬂg@mhg 15

| sot hi azo % azolyl, im dazol i nyI i m F}qzerl - pry b3 . s ek iggzobi di nyt,
| ndol yl , I50|ndolyl |ndoI|nyI I soi* aollnyl | ndanyl , indolizinyl,
isoxazolyl isoxazolidinyl, norpholinyl naphthyridinyl oxadiazolyl,

oct ahydr.oi ndo droi soindolyl . 2-0oxopi n i peridinyl,

2- oxo%yﬂ?%ﬁl'ﬁé%ﬁ iﬂsa gﬁﬁf%{, ,m %’§g£°8PW?S'§§?§§E?" %azﬁiy‘ (optb W;nsl , d

pi peri disubstituted p)eﬁalmmylky‘). ingiolyl, triazvhd@ng tetrapdidnazi nyl , phenot h| azinyl,

phregoi;?z: nyl ~.?§a | ﬂ]w&l refd?$ wa .éu.eailof trhg%rl'nvf‘ulﬂ -O- ﬂ.ORwﬁérelm; ks .arna)rnfygI gl I ﬁ' Inyl
z | Zj , i dazi

qﬁl nazo?/'?‘?i‘ﬁy q?ﬂ)?QPYerﬂﬂdp'XdﬁPﬁB%/tPfﬁﬁ}o W@mcﬁﬁlﬁﬁqeﬁﬁéﬁov ui ISl)c/)l inyl, Y

t hi azol w-tetraiulymm)oypbmhylmembx;admame g, , For R®,goreferréd hétetoryaytaikdxy radicals

i ;%2¥‘” B ok el i'sa%%&eﬁﬂéﬁa&"%sﬁé‘%{ws@ i Bhdcany b LGEBLP Y V'
ot herw sﬁ‘e srpmﬁ heterdoyclilalkoxyradicale areithnse iradicals where Br mpyrremyb@pmn?ly S
meant t ty; fit S Itutaﬁhﬁegey&ioehtsn&%e@eﬁuya«fe@@d Rl RPN cbisthg F

opti onal su one or nore substituents sel.ected fromt ﬁe group
consi st ilgroxy and €8/oxvha| .0, hal oal kyl, cyano, ni tro, tetrazolyl, -ROR,

- R- QO CR? "Wet@(o@)ﬂ?{ll@%eferﬂo@l@)ﬁcyc}yakbkﬂad@al asdefined adNQM@élﬁ))lﬁ
-R-N(R )hg{ raE%ﬁalN\T(&Qéaui%Eqﬁygoma B d N R?)O C(OrOR7, wherein each R7 is

hydr ogen, anaIk , each Ris a bond or a
strai ght or bﬂanml@arwwmefe@naamdmmﬁh nmdal-cmﬂnevmwﬁbdgen al kyl ,
aral kyl yaf 5.x+| a@%eﬁﬁéd Jb%de bﬁd eru,an-z.wawng wénd.ﬁ-@iy%r%oﬁﬁ tRien-2--
heterocyclyl radi c fi1 ned above

t di cal i
parti al IWWV'UWPP"SWWW'PW %ME‘?C o1 Rl vaerrepéggeréc%g%lcgg?r%[ 2a: Cgf ![f]e
L 0{ mg a ralliiea|Rarewh@erd edrafficals Whén@inai, Ky Seldctedl fromh the@@o@afonlﬁetdwgadmrmyamem is an

eterocyg i C Z
triazol y%p ‘2/{"Id|1?|¥'fl rp%ﬂ‘yf%'{‘f%%’{‘g'l"%@?qﬁ(}?q'y s%%@?ée ?% of "fpé? X@E&E%Lsf erred
het er ocyiadepeaddnjly mmtwmammmmmsmmmgeealp@m @203/ 039079 those

radi cal s V‘her"ﬁlor%bldyf%nﬁr?o“ RGer8to 4 Fd&l&lto?ﬁme%rﬁma -RENR, %FHJRH& ah Hkﬂ%%b/ |
(optional I(}éfn lggt I'tuted by car box kyl), indolyl; trlazolyl and

tetrazol3AC 89:300Y% STV, & FE““E 6"’@9}"%1"83?”"6'?3 Wge formula -O R -Rn
wherz R i's aMonddiRylaminicegiboayi® referstte hiradical af it fomautal-C{&)-NEH)-R) wheteR dcarc| |

radi cal , ranyl met hoxy, and
the |ike. %%?’%eﬁ%%ea%%’ e%ét"éer(ﬁa M@%@dgh@ |rA}‘(?l cal §ﬁvlare t hose radi.cal s
wher e Rrprowammmmumammm group consisting of oxiranyl or tetrazolyl.

For R, pr efwmammﬁmwﬁurﬁéa@aﬁh laemusneaéa &ftnals 2dueh bYERS, dogsliswink Taltber € RN

is pyrrolidin pti onal | y ituted by one or nore substituents
Indepeno%’ﬁ??ﬁég 1'@""?‘*&0‘3?'?'[%?’?‘41'5 Eheoup consi sting of hydroxy and carboxy).

"Nitro” refers to the -NO, radical.

As used herein, "methods known to one of ordinary skill in the art” may be identified
though various reference books and databases. Suitable reference books and treatise that detait
the synthesis of reactants useful in the preparation of compounds of the present invention, or
provide references to articles that describe the preparation, include for e)'(ample. "Synthetic‘

30 Organic Chemistry”, John Wiley & Sons, Inc., New York; S. R. Sandler et al., "Organi¢ Functional
Group Preparatipns," 2nd Ed., Academic Press, New York, 1983; H. O. House, "Modem
Synthetic Reactions”, 2nd Ed., W. A. Benjamin, Inc. Menio Park, Calif. 1972; T. L. Gilchrist,
“Heterocyclic Chemistry”, 2nd Ed., John Wiley & Sons, New York, 1992; J. March, "Advanced
Organic Chemistry: Reactions, Mechanisms and Structure®, 4th Ed., Wiley-Interscience, New

35 York, 1992. Specific and analogous reactants may also be identified through the indices of
known chemicals prepared by the Chemical Abstract Service of the American Chemical Society,
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10 "Heteroaryl al koxy" refers to a heterocyclyl al koxy radical as defined
above wherein the heterocyclyl radical is partially or fully aromatic.
"Het erocycl yl carbonyt” refers to a radical of the formula -C(O -Rh where Rh

is a hetgy ﬁm%s\étg adi cal as defined above, e.g. furg@rlgfiﬁbﬁ‘gg(p,gnyl

pi peri di n-4-yl carbonyl, thien-2- ylcarbonyl, nDrpholrn carbonyl, and the
like. For R, preferred het er ocydyl carbonyl 16 radicals are those radicals
wher ei n RRich arequpilabledimpst pyblicand ypiverpitydibiaEess @s wall as thraygh atine databasss| |

pi peri dlb (tive rt\mteﬁvaﬁbnémr&gi s&l@% ﬂ%ﬁshnﬁgt&?/bé%ﬁ%bé%hﬂa&e&!&?ﬁdré Ht8E). b%/ one ]9r
nore su i tute nde en se ec rom up consi sting o

yir oy CATIESRGCare K A ek ROETEalN YRIabis BiRBIeIoDs ey o RePete by s

for Lml a eHN(rthai’ f;;nthlebremeudas. wrser@ma?y d;mhe swﬂargaihﬁmalsrsgpﬁry ggsteatmg{ethose. g.,

met hy a am.ngo, and the |ike.

" anoéll E]y eaqﬂbﬁ %&F‘H sm’?‘@&@ﬁg 3$MCPadi cal of the formula - C(O-NH-R
where R, is dRrodalgsYyis meadt todrdicate alaimpoardi thitonay, beccogvertedendey physiaiogicalr bonyl
et hyl am o) " includes
umane. 2B CABREEEY solo 8 BHHDAR A Doy bt e fvertify Tt Bm ' ") 000
goats, hipredasg” referd o @ setabnlic nrem:rSOrkfeaoomourM aof the' lnveeﬂ@'rtbattls)pnamaoeumlly adi cal .
As used Hg;drﬁ |k&0 I may be

i dentifi E%E ﬂougﬁ% %‘&%‘H@ée}‘%b Sér%%%%éﬁbﬁgiarbé\gé UI té t‘ ref erence
book30 aneomelwtmwbmracur@mmpourtmtr@ym@nwr Progrugscase tyaigally rapidly ul i n t he
prepar at tré’r&fd%e&iﬁ%@‘tﬁ‘ﬂéld ‘iﬁe Paéht BErRsaind of the ﬁ{?édtné‘ﬁ‘ ,for‘é&amﬁléody'rﬁiéro&ﬁé farences to

articles that_describe t (F)repar atlon, include for_ exanp Synthetic 30
Or gani ¢ bl e pyed "UQJWW @fgﬁn&ﬁg@ﬁgvanpqges of sQupjlityoiisgue @mﬂ%t'b"i%ﬁ"dl er at at,

" Or gani ddé?éyéeﬁ'éléﬁ?.élm a Qéﬁmélrﬁf 6B anishh (88 Bundgdnd! i-EODesrgﬁCoiﬁﬁmhj\?f itrg8sg pp.New Yor k
1983; H. g I—? (E? m nthetic Reactions", 2nd A. Benjam n,
Inc. Menld Pasd(Eiseyers 'fgjf’ﬂ}) T. L. Glchrist, "Heterocyclic Chenmistry',

Qd IEil Johmmmor&oﬁﬁmh gdNe proVidedin HidueR, TJet aVHPedadh rugsAdyNdmeUeﬁv@g gani c

emistr Meca ture 4t h Ed. .

W ey | iR S SR 9579 Valoe i BicfBroit SRR 108 DoPE Pant sy

al so be Edward Bf Rmﬂret.hnetugh Phhrmaoerducai@ssoﬂatrorkanﬂr?ergﬂmﬁ Rrats 188%pathetl by t he

Chem cal C an Chem cal Society, 13 WO

2004/ 052\3@@?% "u§%%e§;/ ggﬂ%;ééfg'% éﬂﬁal;'a'lrr?e avail abl e in nost public and

uni versi ty | iThederme'prodasg” issdldo meant torinaiugh aoycdvialeatlyhondédearmers whiblereleass i can
Chenmpgal thggﬁﬁ\fétdmpy%ﬁ%‘f HliRentidn |§V|V6W$(ent§%d?ﬁr%rﬂg ‘is‘“ﬁbnﬁ)ﬁl&eféﬂ t¢a ﬂ\%frﬁ'laha?*)

Chem cal s that are known but not conmerci al I'e i n catal ogs nay be

pr epar edSle}BCb Jyedues @WQWWMﬁE‘@PQOH%@SPWW@ ey 'ﬁ%@'“@furl@@abt andar d
chem cal gy pinisdiPi $RScchfbolind ofthORGenfor i Sidfh WRPKBNOIUNGAoR s om Synt hesi s

servi ces® "Prod rugs" is meant to indicate a conpound that may be converted
under ph?g?véﬂcﬂfh?!d'l' routingAARIPYation o '"tY&WéBFr\?(ﬂaiPﬁ §°’P‘ZP“§" Bf he syertian| y active

conpoundpginigh ficlude EdthpdRiRds dkESinveniién Wifdréih a hydroxy, amino or mercapto group is
25 bonded to any group that, when the prodrug of the compound of the invention is administered to

a mammalian subject, cleaves to form a free hydroxy, free amino or free mercapto group,
respectively. Examples of prodrugs include, but are not limited to, acetate, formate and benzoate
derivatives of alcohol and amine functional groups in the compounds of the invention and the like.

"Stable compound" and "stable structure" are meant to indicate a compound that is

30 sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and
formulation into an efficacious therapeutic agent.

"Optional” or "optionally" means that the subsequently described event of circumstances
may or may not occur, and that the description includes instances where said event or
circumstance occurs and instances in which it does not. For example, "optionally substituted

35 aryl" means that the aryl radical may or may not be substituted and that the description inciudes
both substituted aryl radicals and aryl radicals having no substitution.
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"prodrug” refers to a nmetabolic precursor of a conpound of the invention
that is pharmaceutically acceptable. A prodrug may be inactive when
adm nistered to a subject in need thereof, but is 10 converted in vivo to an

active corpeudosbed he i nvention. Prodrugs are typical lpyriaRioshivers
transforned in vivo to yield the parent corrpound of the invention, for

I by h I h d oft ff

Stvant ages. of DaTIAR Al acopriaie sats REuMeRo £ TR Cae a0 5P cace i a
mamal i aln or g%i’rtnasmac(ast@auy ddaeptable acid dddjtiobealt" wiersfto ﬁowlsangwhtﬁ%r) thepp. 7-9,
21-24 (E n . In
i guchi . DipodlofieneiVeneE SR honded s HTEBSLE e 16 960 WG B/ S
Synposi uRNdBsirabiss and/ghich arg, formed with irBrganicacids sushas Gudrochioric acid, dewgromksi gn, ed.
Ed Bq I

war g ﬁﬁe%?lﬂﬁ;c aCEitiE 4Bd Tt Eﬁ%ﬁ@%‘éd%m{ﬁ@f&@a&@é}f&er encg 54y n SS,

1987 bot which are 1ncorporated In he term
"pr odni g rflueroagetie)agids Rrapianis acm!cglm@c anidy pwwaa%wwmﬁd@de@aam naglenievhi ch

rel ease @, shasfm@saa Y@n&ermfaueﬂa&fqbe{ah&mb Qéi@%hﬂfb Acl, ¥ihMaminBes, ﬁéh@&uchOdr ug

is administered t mamal | an Pr'od rugs of a conpound

| nventi o ﬁc'ﬁﬁvewewfewa Pid. eiiyanesulionis Pﬁ& Fiakenasubasic acigh ﬁﬂ's@claﬁ'és@@ﬁ fheilike.t he

conpound of tImamm@unkhmobébmﬁbseaumbntsamrefers%Méfsblea&mdmaaﬁm cl eaved,
either in e mamgul ation or in vivo, Igﬁarent corrpound of the

i nverlPi oR'°°9'P?'& piiyenes e%erepmmea@eaﬂdﬁ N@"’I’ﬁ\fﬁe tibiologigaly at Pirenyisgy dr oxy,
am no or uhdsk4t, m@wsuuslase rR'Epé?éH\ﬁ&ﬁiaddmoﬁWargm&@ﬁm& Bade, orWﬂ@fgahleasWtGdr ug of

th of .t I t,
Lo B Ve oL S A8 e 0 o BRI e
respecti petb;s:unExmmpI ammmhuum, ocalciug smagnesiutlgironbzific, aom)enonarigamasb.eahmlm;m acet at e,
f t ' f hol
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below, for a disease-state characterized by thrombotic activity. The amount of a compound of
the invention which constitutes a "therapeutically effective amount” will vary depending on the
compound, the condition and its severity, and the age of the human to be treated, but can be
determined routinely by one of ordinary skill in the art having regard to his own knowledge and to
30 this disclosure.
"Treating” or "treatment” as used herein covers the treatment of a disease-state in a
mammal, preferably a human, which disease-stated is characterized by thrombotic activity, and
includes:
() preventing the condition from occurring in a human, in particular, when such
35 humanis predisposed to the condition but has not yet been diagnosed as having it;

(i) inhibiting the condition, i.e., arresting its development; or
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parentheses is attached directly to the atom precedi ng the parenthesis. For
exanple, the term5 "(carboxy) (hydroxy)al kyl" is defined as a radical of the
formula -R (OH)-C(O CH This fornula can be drawn as follows: OH \C OH I
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15  as angioplasty, endarterectomy, stent placement, coronary and other vascular graft surgery,
thrombotic complications of surgical or mechanical damage such as tissue salvage following
accidental or surgical trauma, reconstructive surgery including skin and muscle flaps,
conditions with a diffuse thrombotic/platelet consumption component such as disseminated
intravascular coagulation, thrombotic thrombocytopenic purpura, hemolytic uremic syndrome,

20 thrombotic complications of septicernia, adult respiratory distress syndrome, anti-phospholipid
syndrome, heparin-induced thrombocytopaenia and pre-eclampsia/eclampsia, or venous
thrombosis such as deep vein thrombosis, venoocclusive disease, hematological conditions
such as myeloproliferative disease, including thrombocythemia; or in the prevention of
mechanically-induced platelet activation in vivo, such as cardiopulmonary bypass (prevention

25  of microthromboembolism), mechanically- induced platelet activation in vitro, such as use in
the preservation of blood products, e.g. platelet concentrates, or shunt occlusion such as in
renal dialysis and plasmapheresis, thrombosis secondary to vascular damage/inflammation
such as vasculitis, arteritis, glomerulonephritis, inflammatory bowel disease and organ graft
rejection, conditions such as migraine, Raynaud's phenomenon, atheromatous plaque

30 formation/progression, vascular stenosis/restenosis 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, P2Yac. Such compounds may be provided in a commercial kit, for

35 example, for use in pharmaceutical research involving the platelet ADP receptor, P2Yac. For
example, a compound of formula (I) could be used as a reference in an assay to compare its
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5 Utility of the Conpounds of the Invention The conpounds of the invention
act as reversible, selective antagonists of the platelet ADP receptor,
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conpound O Fmula (1) could be used as a reference in an assay to conpare
its 17 WD 2004/ 052366 PCT/ US2003/ 039079 known activity to a conpound with

an unknowgffi tHﬂotnyftﬂ_@bﬁ WHL&GP&HW Svehflgh the experinenter that the assay
& propery de

was bei ng pertornmne and provi a basis for conparison,
25 Admlnlstratlon of the compounds of the invention, or their pharmaceutically aooeptable

salts, in pure form or in an appropriate pharmaceutical composition, can be carried out via any of
the accepted modes of administration or agents for serving similar utilities. Thus, administration
can be, for example, orally, nasally, parenterally, topically, transdermally, or rectally, in the form of
solid, semi-solid, lyophilized powder, or liquid dosage forms, such as for example, tablets,

30 suppositories, pills, soft elastic and hard gelatin capsules, powders, solutions, suspensions, or
aerosols, or the like, preferably in unit dosage forms suitable for simple administration of precise
dosages. The compositions will include a conventional pharmaceutical carrier or excipient and a
compound of the invention as the/an active agent, and, in addition, may include other medicinal
agents, pharmaceutical agents, carriers, adjuvants, etc.

35 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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especially if the test conpound was a derivative of the reference conpound.
When devel oping new assays or protocols, conpounds of formula (1) could be
used to test their effectiveness. 5 Testing of the Conpounds of the
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as, for example, water, saline, aqueous dextrose, glycerol, ethanol and the like, to thereby form a

solution or suspension.

If desired, a pharmaceutical composition of the invention may also contain minor amounts

of auxiliary substances such as wetting or emulsifying agents, pH buffering agents, antioxidants,
30 and the like, such as, for example, citric acid, sorbitan monolaurate, triethanolamine oleate,
butylated hydroxytoluene, etc.

Actual methods of preparing such dosage forms are known, or will be apparent, to those
skilled in this art; for example, see Remington's Pharmaceutical Sciences, 18th Ed., (Mack
Publishing Company, Easton, Pennsylvania, 1990). The composition to be administered will, in

35 any event, contain a therapeutically effective amount of a compound of the invention, or a
pharmaceutically acceptable sait thereof, for treatment of a disease-state characterized by
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such as, for exa citric acid; sorbitan nonolaurate, triethanol am ne

ol eate, M™istyl at ed hydr oxytol uene, etc. Actual methods of preparing such
dosage fqyigs oppe known, or will be apparent, to those skilled in this art;
for exampl,e,. see Rem ngton's Pharnmaceutical Sciences, 18th Ed., (Mack

Publ i shinﬁ%_) a’ﬂag’la%' oUKUARRME 2, 1990). The conposition to be

adm ni st axze@lhyurdden dafboxpaliydyalkogdakbonglalkyl ar ara&omempﬁuwmal I y effective
oo, Ot SO BT bl 5 i o BIGRE e R RGE" ©
of alkyl, halo, haloalkyl, cyano, nitro, -R®:-OR’, -R*-C(O)OR’, -R®- C(O)N(R’)z
-R.-C(O)R, -R.-N(R"),, -R™-N(R")C(O)R’, and -R*-N(R")C(O)OR?;
each R* is is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl,
30 aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyl,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;
R® is hydrogen;
35 R®is hydrogen or alkyl;
eachR’is hydrogen, alkyl, aryl, aralkyl, or haloalkyt;
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WD 20041052366 PCT/ US2003/039079 thronmbotic activity in accordance with the
teachings of this invention. The conpounds of the invention, or their
pharmaceutically acceptable salts, are admnistered in a therapeutically

ef fecti ve vagasnalosisky ch will vary depending upon a vari gioy Or'S
including the activity of the speC| fic corrpound enpl oygﬁ n%%(gslfror%tﬁgbol iC

stability_an th of ound t he age, body weight,
gener al %’gh'sasb& Or 3, " q@f’r 'P"?’WS h%'ﬁ M 8o npde and time of
admi ni st Mhs Iwu;ogbmealkyatamlkylomdnan@l on; the dr ug conbi nation; the severity

of the partic n t o8]l r.

Cenerally, a Bk ﬁ{esrpg%)fgﬁ?égmﬁ{)g*g‘?%’@?&vé%ﬁ?&? sagé"gs'? P@?’%’rﬁ’ﬁ%&%% b 14 ng to

about 14 s@bgroupkef compbundy wiveieiit per day of a conpound of the invention, or

a phagmage gtlcally acceptabl e salt thereof; preferably, 10 from about 0.7 ng

to about 10 hy/ kg of body wei ght per day; and nost preferably, from about
1.4 ny t®imbeud 7.2 ny/ kg of body weight per day. For exanple, for

adm ni st RAtd 8n Br dikbx§Earbdiff;Son. the dosage range would be from about 10
my to aboyt I'%Brc;g rr‘am per é&ﬁ’ a conpound of the invention, or a

phar macef® ‘WW‘-"&@@WYE a&axxcatmew@@ﬂ or ralkexyeBPRYIFIYEm about 50 ng to

about 70%"%@%?1@1%)@ s@@ﬁiu@ﬁ%& oRé 6f ﬂbé@hﬁstﬁdeﬂ@s%@étéﬁ froAPthEGrdup cakishg 500 nU
per %y 15 Preferred Enbodi nents O the conmpounds of the invention as set

fort HOabove i o @R "Sﬂ'rﬁpéquc%'?mlyhe | nvention, several groups of conpounds

are part ieatd RYik i ifdepbedantigl selédted ﬁ@nmﬁlﬁ'&)ﬁs@ﬁngfd! hydrbger(, ikylakalsof forth
above in the hS%%E)y of the Invention, a 20 preferred group of conmpounds is

t hat group of unds wherein: msl;, nis 1 or 2; R is hydrogen, aryl,
ar al kyl , Riis lydfogay,@adbonyl ; R2 is hydrogen, car boxyal kyl,

al koxycadagqﬁdgl @(I or ar aI koxycar bonyl al kyl ; 25 R3 is aryl optionally
substitute dné or more substituents sel ected fromthe group consi sting
of allRyl, hal 6f thisgirefedréd/ $ybgmoupred compaunds, a-prefer@ii/comprbnCisG-{1I8(4-

-R6-C(O d
- R6- &R%)?ﬁ&éﬁbonggﬁﬂg@ I?syr)lmsrbl ‘Mﬁ%éﬁﬁ %%% S ?Re gr oup
consi sti exy)meayl@dgeatine iy wiflyoroagetioagid.  ar al koxy, hal o, hal oal kyl ,

hal oal koxy, h)(ﬁdtﬁé?hef@ﬁ‘@d‘&o?ﬁbﬁ%bh{p@h&s of RIRAG XY lsélhé't‘quf%ﬂ%unds?’o

am nocar bonyl , al kyl car bony nitro, am no, nonoal kyl am no, di al kyl am no,
car boxyal“‘ﬁ'ﬂeﬁ‘m no, ai kyi carbonyl am no, di (al kyl carbonyl)ani no, hydroxyal kyl,
di al gl am @qal kyl , carboxyal koxy, al koxycarbonyt al koxy, di al kyl am noal koxy,
and het %rié)%:¥'g:£yl al koxy; R5 is hydrogen; 35 R6 is hydrogen or al kyl;
R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;
R?is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;
R® is aryloxy optionally substituted by one or more substituents selected from the group
25 consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R®-OR’, -R®-C(O)OR,
-R°-C(O)N(R');, -R*-C(O)R’, -R*-N(R’),, -R®:-N(R")C(O)R’, -R°*-N(R")C(O)OR’,
-R®-N(R")-8(0)2-R’, and -R*-C[N(R"),}-C(O)OR’;
each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkyithio, carboxy, alkoxycarbonyl,
30 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, alky!, hydroxyalkyl, aralkyl, carboxy,
35 alkoxycarbonyl, aralkoxycarbonyl, carboxyalkyl, and alkoxycarbonylalkyl,
Ris hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl;
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each R7 is hydrogen, alkyl, aryl, araikyl, or haloal kyl; 20 W 2004/052366
PCT/ US2003/ 039079 each R8 is a bond or a straight or branched al kyl ene
chain; and RO is hydrogen, alkyl, aralkyl or haloalkyl. O this preferred

group of GpFBRWISSss @ Preferred subgr oup of conpounds ipgyhi3fy group of
conpounds wherein: 5 mis 1; nis 1 or 2; R is hydrogenT;c?}rg ?/&o?(l?car bonyl ;

R2 is hydrogen, carboxyalkyl alkoxycarbonylalkyl or aral koxycarbonyl al kyl ;
R3 is ar $RCORtiS Bydiegep. alkyleanvk analifl, nhaloalkylor nore substituents sel ected from

_thg gr ogeamt sS}bbﬁwordalfgrﬁﬁht?ﬁlﬁrﬁﬁéﬁédQrkyléﬁé<&?é)fﬁt aﬁ@OPYL deach R4 :E :s ol

i ndependep sel ect e romthe group consisting of hydrogen, alkyl, halo,
or hal o% !&H{' a@"’h?ﬁ’i"ﬁ!b%’rf‘a'%ﬁf& R is hydrogen. 15 Of this preferred
subgr oup of Conmrslmf&,re(ﬁgrbﬂ@bﬁdd@dumm prefsired Subgrbdp & dofpounds is that

(et hogycar bon Cﬁ)Ilg?rgera | n- 1‘% ) car bonyl - 3- car boxypr opygam nocar bonyl - 4- ( 3-
car boXky) %begﬁ?}% fl uoroacetic acid. Another preferred group of
corrpoundmlsﬂ formula (1) is that group of conmpounds wherein: 20 mst; nis
1 or F? 18r ydrogen aryl, aral kyl, or al koxycarbonyl; R2 is hydrogen,
carboxya ky alkoxycarbonylalkyl or aralkoxycarbonylalkyl R3 is aryl oxy
opt i onal Ryishytogen ertatkbxipsarmongl; or nore substituents sel ect ed fromthe group

G L i g e A e S GIT T
- R- N(R7) 8( ®)anrexy optigualli\susitutleddy 2n&pr manesubstituents\geleried.-f e@roupeach R is

i ndependent | t 7 kyl, al koxy,
ar al ony har%&eggﬁchgw%;%h? a‘gig@&ﬁydrggkmgc?a%@pgwgﬁt hﬁ‘l(’) ycar boxy, Y

al koxycar bonyiR @Br bonyl, al kyl carbonyl, nitro, am no,

nonoal Ky badH ks wdﬁdéblér)/de%ﬂ} Mecté@ﬁ&ﬁ%é@r&b‘ c’éﬁéuﬂﬁxg o@hy&bg@f BRYYAZRST0R O,
di (al kyl car bon%(ﬁ%m no, hydroxyal kyl. ~ di al kyl am noal kyl, car boxyal koxy,

al koxycar bon y di al kyl am noal koxy, and het erocycl yl al koxy;
15 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.
Of this preferred subgroup of compounds, preferred compounds are selected from the
20  group consisting of the following:
2-[1S-(4-(ethoxycarbony!)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbonyl-4-(3-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(2-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
25  2-[1S-(4-(ethoxycarbonyl)piperazin-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-carboxypropyl]Jaminocarbonyl-4-(4-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(3-
30 carboxymethyl)phenoxyquinoline in trifluoroacetic acid;
2-[1S-(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)carbonyl-3-carboxypropyllaminocarbonyl-4-(3-(2-
amino-2-carboxy)ethyl)phenoxyquinoline in trifluoroacetic acid;
35  2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(2-methyl-
5-carboxy)phenoxyquinoline in trifluoroacetic acid,;
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R5 is selected fromthe group consisting of hydrogen, alkyl, hydroxyal kyl,
aral kyl, carboxy, 35 al koxycarbonyl, aral koxycarbonyl, carboxyal kyl, and
al koxycarbonyl al kyl ; R5 is hydrogen, al kyl, carboxyal kyl, or

al koxycar ba@ayb@dos¥se 21 WO 2004/ 052366 PCT/ US2003/ 039 is
hydr ogen, al kyl, aryl, aral kyl, or hal oal kyl; each R i ?%%%%%857% strai ght

or branched Ik%rlapene chain, and R is h}/dro en, al kyl, aral kyl or hal oal kyl .
Of this %—@ﬁ- HHERPYFARRNYIPIPRBARd e O3 FRIP Y PRoRY TR G IRINYH-(CAbeNds i s
Bl Koxy o BBy R ot owetor borl &l kyl or
ar al koxy8335%4{%"&‘1’%%’?@8”‘?&@@"aﬂ%@@%ﬁ%@%@ %‘U'E)%“?Mw%d(l‘gﬁ?}mﬁﬂ'é or
nor e substi t ubsytphemekygainelihefin @j2,2-iBuaye-o 1 ethanedist, st i ng of al kyl, tetrazolyl,
-R-C( 11 a7 R 7 - R8- = - R{ - R . - OR7; each R
o 83 nadns oo ety o B prp iy B, ar iyl
hal o, or hal tdluérgiethyiSulfBylamirioyheoayauinolife indrftupdraggtigrcidaoth R7 i s hydr ogen,
al kyl , aryhe 2 A A ' ; 7 i ght or
branched zéhﬁ§?£%e&¥%?%l)@ér?ﬁ+ élﬁa?aer e ?%ﬁﬁ’%’&ﬁ%ﬁ%&&%@ﬁg‘%m@ﬁ% eferred
conpounds ar e(3searkaxy)phenaxgarindipe inddfugrasogticasidsi sting of the fol lowing: 2-[1
5T Car boxy) BhonE e BIrREah B comflodigl PRI m ) SRR et aueDCry o
S- (4-10et WEREAr bonyl ) pi per azi n- 1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bony! - 4
-(2- car lppwy) phenoxyquinoline in 2,2,2-trifluoro-1, 1-et hanedi ol ; 25

2-[1S- (4- (,ei%]og.ycar bonyl ) pi per azi n-1 -yl ) carbonyl - 3- car boxypr opyl ] am nocar bon
yl -4-(2- 8 h8°%- carboxy) phenoxyquinoline in 2,2,2-trifluoro-1, 1- et hanedi ol ;
2-[1 R is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

S o B RIS DR Aipaobig B iR on Ll o1 "5 o
S- (4-16et RS ssyaralky ehgie)rpthe alkpizadied in the aralkyl substituent i€ optionally substituted by one or
oo RS RS BAL i, oo s --0R
S- ( 4- (et hoxy cRHUNORL HRCEINIR')2 FREILQIRS oHN(R )£ aR BRI YHOW/L 3ndi nocar bonyl - 4
-(3-(1- -R°-N(R")C(O)OR®), and wherein the ary! radical in the aralkyl substituent is
independently optionally substituted by one or more substituents selected from the
20 group consisting of alkyl, halo, haloalkyl, cyano, nitro, tetrazolyl, -R®-OR’, -R®-C(O)OR’,
-R-C(O)N(R"),, -R®-C(O)R’, -R®-N(R"),, -R®-N(R")C(O)R’, -R*-N(R")C(O)OR?,
-R.-N(R")-S(0)-R’, and -R®-C[N(R"),]-C(O)OR’;
each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl,
25 aminocarbonyl, alkylcarbonyl, nitro, amino, monoaikylamino, diatkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyi,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;
R® is selected from the group consisting of hydrogen, alkyl, hydroxyalkyl, aralkyl, carboxy,
30 alkoxycarbonyl, aralkoxycarbonyl, carboxyalky!, 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 straight or branched alkylene chain; and
R® is hydrogen, alkyl, aralky! or hatoalkyl.
35 Another preferred group of compounds of formula (l) is that group of compounds
wherein:
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am no-| - car boxy) net hyl ) phenoxyqui noline in trifluoroacetic acid; 2-[1
S- (4- (et hoxycar bonyl ) pi per azi n-1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl -
-(3-(2- am no-2-carboxy)ethyl)phenoxyquinoline in trifluoroacetic acid; 35

2-[1 WO 2004/052366 _ PCT/US2003/039079
S—(4 (et hoxycar bonyl ) pi perazi n-1-yl)carbonyl - 3- car boxypr opyl | am nocar bonyl -

(2- et h%% 5- car boxy) phenoxyqui noline in trifluoroacetic acid; 22 WO
2004/ 052358 'PCT/ 152003/ 039079 2- [1 S-(4-(ethoxycarbonyl) pi perazin-|
-yl') car bong1 o82; car boxypr opyl ] am nocar bonyl - 4- ('5- car boxy

2-di et hyl I nol_i.ne |n trifluoroacetic acid; 2-[1
S-(4-(et rﬁg;gymg '%' %pﬁa&écﬁﬂmﬁyﬁmp ar bonyl - 3- car boxypr opyl ] am nocar bonyl -

4- (3-tet r%nﬂydroaewlcpmwyaihwmmﬂarmeylalkyl @r, aralRexycarbbmpdalkyl;l , 1- et hanediol ; 5
2 [1S 4%%%?@%6&?%@@%’{ |%Jhe¥¥ap]k§ﬁ£JBQﬁl¥ém %B&%lersﬂﬁdulé%@nﬂocar bon

(
-4-(3- tri ony am no) phénoxyqui nol i ne oroacetic
aC| d; and 2- [whereln the aryl radlcal in the aralkoxy substltuent |s optionally substituted by one or

S-(4- (et hoxyca&#&%ﬁémm@m&t&aﬁrom}roefng%}a%ué.st% GREIRAXNS, %awbﬂ(ﬁreya&par bony! -
-met hyl -4- (3-carboxy) phenoxyquj uorqaceh,c aamd Anot her

preferred groBo.deraz8ipdtinal’ oR '@(Q)QBF RECOINR 1nR -GPRp-BMNRIapounds 10
wherein: m sl,R8 le)e(o’t)Rér REN(RY)CIHORY, IR )-s@)?tw and8 adz’&a[N(R%F C(O)OR7

| k b d b b
RN e TRk B8 A NSOl NS ReR ARLaBOEL (1 ¢ e
ar Ftl k%/I ds ]thbst arthﬁem halb, mmau@natblbalk@@?@ﬁrdxy.t@dmdmkwﬁo @arbonpémombnyl uents
sel ecte romthe group consisting of ha
“RO(OOR | - HCE . plbyicarhory e aming, preafearming, Hpkeig) .’ ang
qu N( ??5) C§ lO)@R)qualkylamﬂher&lecaﬂ{wégammb d‘i(arﬁf?ylcab%zmyh)amhm hyd?vdnlwlkyl,subg? : tuten'([j i's
i ndependen ut e | nis, sel ecte
f romZ'F5 he 20 éf‘&é 'Hﬁél s‘t(i%'ﬁb %#Ikogy l&%ot‘)yﬁ?% %V'g'k%’f@gés@% 9"(%% é@l tro,
tetrd2ol yl, - teiﬂcyclylalko@yO)CR’ -RC(ONR7)2, -RCOR, -RNRY7) 2,

R- N( R7
I ) R Qe B b g o S it il comoy,
consi sting of alkgxyeasbenyl, agﬁlm}ycar@qrubgqrgoxydkm anshalkoxyrareonylalkyloal kyl |
hal oal koxy s ﬂwﬂg@%)élkyplﬁtgexyaﬁ(lykw élltﬁx%art?d?\&lgﬂw al koxycar bonyl, 25

am nocar bonyl’, m no, ifronoal kyl am no, di al kyl am no,
car boxya®R R Hﬂ’"%ﬁ"k?'ma?%'oﬁ&alké{'nf"rf@'°aﬂ‘y'( al kyl car bonyl ) ani no, hydr oxyal kyl ,
di al logl aghgrR? :K}ulbondiaw@tw tbﬂﬁr}énct@hmyléﬁéiém’ﬁ»hal koxy, dial kyl am noal koxy,

and hetegoc ect ed fromthe group consisting of
hydr ogen% % fﬁﬁ*gé?ﬁy S’/"Ih‘"‘I bkyl, carboxy,

of th|s preferred group of compounds, a preferred subgroup of compounds is that
subgroup of compounds wherein:
mis 1;
25 nistor2;
R' is hydrogen, aryl, aratkyl, or alkoxycarbonyl;
R?is hydrogen, carboxyalkyl, alkoxycarbonylalkyl 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,
30 -R%:-OR’, -R*-C(0)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;
35 each R is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and
each R® is a bond or a straight or branched alkylene chain.
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30 al koxycar bonyl, aral koxycarbonyl, carboxyal kyl, and al koxycar bonyl al kyl ;
R i s hydrogen, alkyl, carboxyal kyl, or al koxycarbonyl al kyl; each R7 is
hydr ogen, al kyl, aryl, aral kyl, or hal oal kyl; each Ris a bond or a straight

or branchggp adolswdegse chain; and RO is hydrogen, al kyl pcar@bdéybzofio
hal oal kyl . 35 Anot her preferred group of conpounds of formula (1) is that

T o 20 i SOy pretited Sdroup o Eppeclide, A kb e AR o el e

car boxyalgk%}P m&ﬁ'ﬁ&'@ﬁ%ﬁ‘ﬁlﬁ@ﬁyﬂrﬁl kyl or aral koxycarbonyl aI kyl; 5 R3 is aral koxy

wher ei n tzt[@; (élHéWcafb%ﬂyl)bﬂJeréih i bl%a%o?\&lK&éiheyﬁdﬂﬁﬁéda?déﬂﬁ%b&zﬁ@iyq@ﬁbﬂn@na' Iy
subst i tutzf-l &"} ereln the ar radi ca he aral koxy. substituent is

opti onal | YFARPIPIRRTRZIRs ‘V')%?%‘Y%B@Wpﬁéﬂibgnﬂ%rpBY!FEH‘W'B?HVMe group
consi §ti ng of bélzigkyquinokne; haI oal kyl, cyano, ni tro tetrazol yI -ROR,

Eﬁg%)dé[bﬂ& %F& Etg%@' O S “Pﬂ- %\I 2 ' @R;%Cﬁg) each R4 is
| ndleEg)r(ldent | ybereylexyiqeitolirepm t he group conzlrstl ng of hydrogent al kyl , . glo)lioxy,
o Eoxy o aPAS R o iiner e O3y fé%z'-%%ﬁy%%vcﬁ%%gmaﬁian%*o%%ﬁ%#ky| an no,
gl al Ikyl i’im no, benzvlo)k)eﬂemlﬂoy}'wmohmn. al kyl car bonyl am no, r o
a: (kgxgga? li§? iaiga%g?’@?{%% Hééqﬂ?( ggargn%#yqrgbﬂ%@er ocygyf}é%éﬁxbRSyl’ S
elpeL e ”E’Wﬁ’;ﬁ‘”‘“@mﬁgj' e o;;ﬁ“y;,,%f i e bl oot ang

ca =1 rbonyl 1+4-

'S C

alkoxycarbon dr ogen ar boxyal kyl , or
al koxycar bonyms\hRWwWOEﬁ}Pﬁ"WW@J'WBﬁ:ogen al kyl, aryl, aralkyl, or

hal oal ky|2[(42(@th6iyébrb8nw)btp%rd%ﬁﬂﬂyl%’arb’bnﬂhéﬁy m&Eardéhﬂﬂﬁ ed al kyl ene chain; and
hal oal O this preferred group of

R i s hydrogen, ara
conpdgnds fﬁ’%‘?"é‘%P %‘Eﬁ%‘ﬂ% of corrpounds is that subgroup of conpounds

wher ei n: 25[(4S(bthox3%5rb6nw)i>lpkr&[n ‘?—yl)dﬁibohﬂmbWILahﬂmﬂ:arb@hyM-@ar al kyl, or
al koxycar bonyl carboxyal alkoxycarbonylalkyl or

ar al koxycar bOwﬁhamn%ony)%en?y?oxyqumoh
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylimethylJaminocarbonyl-4-(3-
carboxy)benzyloxyquinoline;

20  2-[1S-(4-(3-methylphenyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyllaminocarbonyi-4-benzyloxyquinoline; and

2-[1S-(4-(3-methylphenyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-
benzyloxyquinoline.
Another preferred group of compounds of formula (1) is that group of compounds

25 wherein:

mis 1,

nis1or2;

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

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aratkoxycarbonylalkyl,

30 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 aryl radical in the aralkoxy substituent is optionally
substituted by one or more substituents selected from the group consisting of alkyl,

35 halo, haloalkyl, cyano, nitro, tetrazolyl, -R®-OR’, -R%:-C(O)OR’, -RE-C(OIN(R")2,
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R3 is aral koxy wherein the aryl radical in the aral koxy substituent is
optionally substituted by one or nore substituents selected fromthe group
consi sting of alkyl, halo, haloalkyl, 30 -ROR, -RC(O COR7,

- R - C(O) N(W3 hebarog3gh - R-N(R7) 2, each R4 is independent| pcga/lsSibBshofe’ OM t he
group consi sting of hydrogen, alkyl, al koxy, halo, or haloalkyl; R5 is

hydr ogen; R6 i.,s hydrogen: .35 each R7 i.s hydrgogen, al kyl ryl, agral kyl, or
hal oal kyl ; an@“—%gﬁ%, ﬁqTMRQvaBﬁH('%)C(Q)@t TRgMBﬁth)O(E?m%MB% (Q)}‘IR&e}-r?é‘dc hai n.
24 WO 200410523 NEROLENOR31039079 O this preferred subgroup of

n ferr n r | fr r nsi in f
f ﬁgp]? gl ?gaﬁrﬁg‘% %dege%dgr%m%}éc{je% fr%methg Sroﬁg tcc(;"n%istingo g? gyg?ogeg, a(?léJ ,a gxys'l sting o

2-[(4- I( et hoxygalk?qnyélb,piawwz halodikaxly, HydroRy rtyane bikyithica kBibo g alkoxygarbdmybhenzy | ox
ui ngl i ne; - . . . . .

)é?( 4- ?et hoxyc%m'h%‘ﬁ';%nﬁll' 6'&1"8?1’%’”&-"9%% %’H’P?rdﬂ?ﬂ@!':‘y'B@W?y?'8'>'§¥}8'3|“Bony| propyl ] am no

car bonyl - 4-  Scagmxyalkytarmigo. atfcarbenyl@ming, di(alkylcarbonyl)amino, hydroxyalkyl,

S (4 (ot hoxy CALRRNhANR aftthgntie AR BRBaio: SBRMRIBAKbY HHgnocar bony! - 4

2-[1-(4-(et hdae}@ramlyiamomi perazi n-1-yl)carbonyl - 3- benzyl oxycar bonyl propyl ] am

: b ' I r : : : _ )

S5 oA e B Y S, 1. i, caon

-yl ) d8r bonyl - alkexyeasepnyh aeaexycamanyceartrxygikyl.and alkeyycasbenylglkyfet hoxyqui nol i ne;

2- [ (4- (eRMRAYERELIBIKYY BArBEAAKINorlarbk)@rioRARKiTEL hy! ] ani nocar bonyl - 4- ( 4-

met hoxycar bony!l “) benzyl oxyqui hol i ne;
2-[ (4- (efHBT W) ?J!‘Wz@'ﬁlk!ﬂ@ﬂh?l?a'lkﬂbnyl met hyl ] ami nocar bonyl - 4- (4- 15
car boxy) legdwRi©¥ pernd 61 strdght or branched alkylene chain; and

2- E §]4_ (e hgﬁg{@%ﬁg%@ 8&?9&{9%%[2’?{Wy| ) car bonyl net hyl ] am nocar bonyl - 4- ( 3-
met hoxycar :

2-[ (b 45( )et hoxytloahibcprgfér}efn: grenmgﬁodmniboudd)spapnbwh sebdryuy ofrdtompoanidsdsitnat 4- ( 3-
car box nzyl oxygui noline; 2(

2-[1S )(/4-9%-%%&0?%%%0&99? )"ﬁ?rﬁgr azin-1-yl)carbonyl-3-(1, 1-

di et hyl etiméxycar bonyl ) propyl ] am nocar bonyl - 4- benzyl oxyqui noline; and 2-[1
S-(4-(3- g?sthg'lzohenyl ) pi perazi n-1-yl)carbonyl - 3-car boxypr opyl j am nocar bonyl -4
- benzyl o%<yqui nol i ne. Mot her preferred group of conpounds of forrmula (1) is
t hat gr oRpisdivdregen e dsalkydDratkexysamponyl;

20 R%is hydrogen, carboxyalkyl, alkoxycarbonytalkyl or aralkoxycarbonylalkyi;

R® is aralkoxy wherein the alkyl radical in the aralkoxy substituent is substituted by
-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 halo and
-R%-OR’;

25 eachR‘is independently selected from 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

30 each R%is a bond 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-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyllaminocarbonyi-4-(1-phenyl-1-

35 methoxycarbonyl)methoxyquinoline;
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msl, nis 1 or 2; R is hydrogen, aryl, aralkyl, or al koxycarbonyl; R2 is
hydr ogen, carboxyal kyl, al koxycar bonyl al kyl or aral koxycarbonyl al kyl; 30 R3
i s aral koxy wherein the alkyl radical in the aral koxy substituent Is

subst i t ut ago Byoss860r NMOre substituents sel ected frompichgssfogpdde@ONSi sti ng
of hal o, cyano nitro, -R8-0R, -R - C(O)CR' -R8-C(ONR )2, -R8-C(ORY7.

-R -N(R |

r adi cgl i ‘E&ér %%n%%e? 2{1] Jﬁfﬁg gtc%rgé iam'ﬁébq@%] @48‘1)3’ h'éﬂg g;ym)re
substit uent s ém@@m@ﬁrwnybmmxmnmlplewny sting of al kyl, 35 hal o,

hal oal kyl 5 . $Bh R) 2,
25 WO 200G 1%@&&% g& ,E%g}%g%'%%é‘g %arbcf@‘? °"F¥9%y§i'mﬁ( R7)°5y'58(1%9w( :

- R8- N( R7) C( O) frearborg aeneero, -RB—N(R?) S(02-R7, and -R5-C[N

(R7) 2]5- COx fetrﬂﬁy&rE’éhyl)ﬁpéraﬂﬁ-n%e&aédyuswb@%ﬁiéylparnqﬁachhﬂngwahﬂansI sting
of hydrogen a hal o, hal oal kyl , hal oal koxy, hydroxy,

ar al’koxy,
cyano, alkylt %"@ar%??&%m%%ﬂ"ﬁ%nyl 5 ami nocar bonyl, al kyl car bonyl ,
n: L rf) abrE[msT(4- r@muﬁaazuﬁm ayi)kafb@tm mearbﬁ@ghfpyu@:utoqamﬂ@ﬂuomq-
al kyl carbonyl a n ydr oxyal ky
di al kyl ani noal™® HWZ*& V}; ? %ﬁ“%&% %@P%onyl al koxy, di al kyl am noal koxy,
and het QF[GJS{(C(e}HoaydaquM)ﬁﬁeraﬂn-s ) ezrbarg-3-carbostyp pglamimocadioaylst chivgo-44(1-
hydrqgen al ké@ )@ﬁdﬁ i ktﬁ q?q]l K W abchyée 910 al koxycar bonyl ,
ar al koxycar boner0 car'b% @JQ? {v/)fyq 3%’] tﬁ%‘??yé E ?ﬁﬂ al kyl; Re is hydrogen,
al klyl c@r[?f?@@jﬁ%ﬁ&fm&ym&w&m@dﬁn rul-&y:;?rboxgemwlaﬁindcsrmﬂﬂfedgsrbo-7-al Eyl}I
aryl, aral ky ef?ngl f h K‘ ﬁ"?ﬁ‘ WifeOr @ straight or branche
dro 1R

al kyl ene chain aral kyl or haloalkyl. 15 O this
preferred- [&%@tmmmmmﬂTyk)@armbﬁcgb@gpmumamm@erbpoﬂmlqr@,-8t hat
subgroup of ¢ -H'Q‘lj?rb‘mbﬂx?&rﬁbnym bﬁen}l?]m%) gq&m&fne%bacgtlc Ed hydrogen, aryl,

aral kyl, or a oxyca car boxya

al kox caﬂdw eﬂth@}vcaéboru mwew&ar)%mnm WPGXVR@W'];B"H?QQP@MW%% t he

al kyl radi cal nudaomaﬁca«lbak%ﬂ?sue@%éthbmaﬂbme% seddgbbigut ed by - Ro- C(O)OR7
and wher the radj ca

n i.n the aral kox ubst | t uent I
subst i tuﬁé&s GroopyPriperare YDeashary-36p BEPWWW@QY%? t&g%SI sting
of halo and ﬂmo-ﬁm%arboxy-1 -(2-fluoro)phenyl)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyi-7-methyl-4-

20 (1-ethoxycarbonyi-1-phenyl)methoxyquinoline in trifluoroacetic acid;
2-[(4-(ethoxycarbonyl)piperazin-1-yl)carbonylmethyllaminocarbonyl-6-fluoro-7-methyl-4-(1-
phenyl-1-carboxy)methoxyquinoline;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyilaminocarbonyl-7-methyl-6-
fluoro-4-(1-carboxy-1-(4-chloro)phenyl)methoxyquinoline in trifluoroacetic acid;
25  2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyilaminocarbonyl-7-methyl-6-
fluoro-4-(1-carboxy-1-(3-methoxy)phenyl)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbonyl-6,8-difluoro-
4-(1-carboxy-1-phenyl)methoxyquinoline in trifluoroacstic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-6-
30 dimethylamino-4-(1-phenyl-1-carboxy)methoxyquinoline;
2-[1S-(4-(ethoxycarbony!)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-chloro-6-
methyl-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-carboxypropylJaminocarbonyl-7-methy!-6-
chloro-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;
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25 each R4 is independently selected fromthe group consisting of hydrogen,
al kyl, al koxy, halo, haloal kyl, am no, nonoal kyl am no, or dial kylam no; R5
is hydrogen; R6 is hydrogen; each R7 is hydrogen, alkyl, aryl, aral kyl, or
hal oal kyl wébfansa9scach R8 is a bond or a straight or bepighrsoembsy! ene
chain. O this preferred subgroup of conpounds, preferred conpounds are
selected_fromthe group consisting of the followng: 2-[1

S (4 ( ot RIS RaDGipRthyleiosscamonyipezpc bylsarpnyid: ( 1. 1-

di et hyl et hoxm@tads)b@ﬁmbmmfremﬂbinﬁﬁwmr $01+b-74mdtAylaNG hreny-1- 35

met hoxycar bon % 'E ui.n I | ne 26 WD 2004/ 052366 PCT/ U52003/039079 2-[|
S-(4- (et hoxyc g}%m%% -yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl - 4

- (1- pheng{ 1S-(I4—(nﬁt-dlmgty|§zlathbwl'b)on§djpimya,znpm -yliwarbosyl-32cartioxypropyljaminocarbonyl-

S- (4- Eet hoxy ) i}
-yl )cgr bonyl Ciﬁl%gé] oxyip‘?q'gﬁﬁh'gn Iaé:grgroggmetlhogqtu TO'p ényl -
| - car box @y hetrmethpuycasianynipesazin-1-yl)carbonyl- 3—carboxypropyl]am|nocarbonyl-6-ﬂuoro-7-

2-[1'S-(4- (et hﬂé‘t@ﬁr(ﬁg{%h lﬂ'&%oggig)%trfo%%] %&R%ﬁuon%a&&kt%g?&ypr opyl ] am nocar bon

| - 7- met hyl - 4-
)é- (4- ?gt RISy el Bcﬂﬂﬂetﬁ]ﬁﬁWhmona@owl)}’learﬁboﬁyﬂ%@'b@wl-ﬁoxypr opyl ] anmi nocar bonyl - 6
-fluoro-7- m?&a'ﬂ?xyrﬂ éyjl aﬁiﬂﬁ@ﬂrbor‘lyl-aﬁ??r@-qxrgétﬂﬁht@@h%&t)ﬂo' ine; 2-[1
r bonyl car - 3-car

S-(4- 1Set hoxyca pi perazi n-"1 onyl oxypropyl ] am nocar bony! -
-chl 8Po- 4- (1 carboayy)methesyguinalipg rigfupraacetis>agifui nol ine in trifluoroacetic aci d

2-11 2-[1S—(4-(furan-2-ylcarbonyl)p|perazm- lcarbonyl-3-carboxypropyl]ammocarbonyl-6-ﬂuoro-7-
S- (4- (et hoxycar bony p| erazin-| - car bOXépI’O pyl 'am nocar bonyl -

-fluoro-7- mePeH)Y I-44(_1(pfe rfiaReoxy etr]oxyqya}o 9)"?%‘9'??6 a%dnol “ine; 2-[1
S-(4- (et hmstqa(ebﬁmw;)mhwwwaz‘h. -yb)'da)’bbﬁylt@ﬂw 3- car boxypr opyl ] am nocar bonyl - 6

-chloro-8- T4 tgylethgxycgr% n%(p¥ opy! amin carbonw}i fm’)r&%ehh A3 phe e i n acetic

aci d; 15 2- [I
S—(44§et hoxy cearimayyrietimixpauirssting;- 1- y| ) car bonyl - 3- car boxypr opyl ] am nocar bonyl -

- Chl or 0- 811 S a3 RstAlidHenGiiRsradin -1 RATBANATEL DS AB)AMiA SRy 85l % 2CT 4

é E|4 (et hoxydactbyi#yﬂﬂqmepﬂﬂamrbvxi)melﬂ)ocmumma in ¥iftugroacetic@cidpy| ] am nocar bonyl -
-met hyl - § {4@ﬁ&gﬁgﬁé52|ﬁr1bsﬂié¥rbbnﬁ§ (4 b R AMRRSYEABE BB S chBEAyI-N

trifl
SE I( 4- 1(12[ ﬁoxyc%ﬂw&m)qu&ér(éznhnnyl1;¢p9b@w)mgﬁ9xyq9m@meb@&qur opy! ] ami nocar bonyl -
- ”Et EM |- 441 Q- pherhPipEasR 1R Y tbohy1-BRARSky piEHy AN SsHrBEHy-6LAudrb- 7irhdtiy1 4OT 0acet i C

2 [(4 ( et hoxydRheey ropmoxeimeshaxyquingline i tiflyALPRARLICIAGId} ani nocar bonyl - 6- f | uor o- 7

- et hyl - 4- (1 ghRe¥dmpourads méﬁﬂdlﬂlm%éﬂféhﬁﬁbdv@% the Bulrimary of the Invention, a
S-(4-(et hox car bonoudpmdoeram n- car boxypropyl ] am nocar bonyl -

car bon
- et hyl - gref rred group unds is that gl%ug of compoa/nds wherein:
mis 1;
25 nistor2

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

R?is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;
R? is heteroaryl optionally substituted by one or more substituents selected from the group
consisting of alkyl, halo, haloalkyl, -R®:-OR’, -R®-C(0)OR’, -R®-C(O)N(R’),, and
30 RENR')z;
each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy, halo,
haloalkyl, amino, monoalkylamino, or dialkylamino;
R® is hydrogen;
R® is hydrogen;
35 eachR’is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and
each R® is a bond or a straight or branched alkylene chain.
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fl uoro-4-(1-carboxy-1-(4-chl oro)phenyl)net hoxyquinoline in trifluoroacetic
acid; 25 2-[1I
S- (4- (et hoxycar bonyl ) pi perazi n-1 -yl ) carbonyl - 3- car boxypr opyl ] am nocar bonyl -

- met hyl - 6- wid wed/@5256( 1- car boxy- | - (3- met hoxy) phenyl ) met hpgysionsdsbéye | N
trifluoroacetic acid; 2-[I

S-(4- (et hoxyc nyl )piperaz r bonyl - 3- car boxy am nocar bonyl -

, 8-di fl uoro- 26 Etﬁl_s(pé%fgg%grpu%ﬂf Wﬁf%@ﬁhﬁ%?ﬁeﬁri ﬁ(?f’?"ﬁ%uqdﬂgéﬁgluuor oaceti c aci d
2-[1 (ethoxycarbonyl)piperazin-1-yl)carbonyl- 3-carboxypropyl]ammocarbonyl-4-(1 ,2,3,4-

S-(4-(eth - 3 car boxypropyl ] am nocar bonyl - 6
- 30 di m%’gﬁgﬁ%ﬁﬁﬂ BS{@MC{‘E“% '—n%:('lz‘iar oxy ﬂXé[ lnoxyqui nol i ne; 2-[1I

S- ( 4- ( et hoxycahnsthey Ipyefemest greumeoflcompyungs bblegrhula (1D is thatgrouropfycoinaaundscar bony| -
- chl or §- 6ynémeinhy! - 4- (1- phenyl -1 - car boxy) met hoxyqui noline in trifluoroacetic
acid; 2-[I

S- (4- (et hBX§dar bonyl ) pi per azi n-1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl -

- met hyl - 6p jhérr; 0- 4- (| - phenyl -1 - car boxy) nmet hoxyqui noline in trifluoroaceti c
acid; 27 V\p 2004/ 052366 PCT/ U52003/ 039079 2-[1

S- (4- (1, 1Rgisfuemgen epd a5 alkPsBeMAzi n- | - yI ) car bonyl - 3

et hoxy carbrMydBeen Lhiba gL, akbgoarbofyidikyler Ralikoxyedrbotlytatkyl, 1- phenyl -1 -

b hox
S20 0 1Y) TR Betehandknt o o s iz 1o RetgreaY BN S8S U By pr opy | i
goE:itr bonyl - 5 dptibhallp substituteatblyyhe dr-rvdre putsstitubnts selec@edfpony thergrdupepngistingbf ne;
S-(4- (et hoxycaﬁloo%r}?y I'Ff p(l:(&g?az'laﬁd T’h?’ﬂ" tgﬁ B%tﬂrﬁ?r-y!sra(d,'g?'ﬂ%W&&eﬁgﬁvﬂhﬁ”ﬁoc ar bonyl -
6-fl uor o- 7- nesubgtituent {slingepengdntly opimnallyﬁ;a;ostmnéﬂ)hwmﬁ orahare substituents sélectedacet i ¢

car boxypr opy! |75 e SLTEb MR RaIORAY R R R BrdR Y| (T Pony =
car boit§) met hoxfGG@MN(RNs ahd -RENGR’ )z.or oacetic acid; 2-[1
S-(4-(fur éébhzh‘ﬂﬁ &%e\!ﬁt%yl%ﬂ e@?rbﬁ‘\ the gﬂog%%rgg%gﬁ]oﬁ\yﬁ%gﬁ’ QII%M &b nocar bon

yl - 6-fl uoro-7- -1-c¢ oxyquinol |
trifl uoroacet |'@I%Vﬁ arm l]_'lonoalky amlno or dlalky|amln0

S-(4-(3- nﬁﬂgyhlym%g\yl ) pi perazin-1-yl)carbonyl-3-(1,1 d i methyl et hoxycarbonyl
)propyl]am,nocar onyl - 6-fl uoro- 7- et hyl - 4- (1- phenyl -1 - 15
car boxy) n6t FENH Qﬁ?’hol ine; 2-[1

S- (4- 8- rreadmm’p@wd@qm ﬂeylaaylnaramyll arcraroamWéndB- car boxypropyl ] am nocar bonyl -
(:;;! gor(z) [7 acrﬁelia |¥a bono(oraogralaf\t or brancheg P@Ienec anUI noline in trifluoroacetic
S- (4- (phenyl ) pOfteisgrefarréd grioye aff doapplRds; fréfetred compdunide birecsejecteddmnmythe pr opyl | am
izgocar bon&lohp@é&s'is‘d% 8ftzé %5@%5 4- (1- phenyl -1 - car boxy) nmet hoxyqui nol i ne; and

2- [ 1S- ( 4- efih=Mylelhoxysarbonylipidersdin-t-abdacropll-Bearboxypropylanyindcadenytddar bonyl - 6-f 1 u
oro-7» hyI met‘m%hsg V#—y#m&t%%&x%l s e ﬁ)&é{]@al n trifluoroacetic

aci d. the co or mu bove in the Summary of

t he | nven®ilb¥(4- (@th%ﬂ@f Qﬂnb"éﬂibﬁj?%ﬂJ‘Y&aTW%E;TtG@Wgr@EY%me}P@QDYMf(%onpou nds
wher ei n: methylthiazol-4-yl)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-methoxycarbonylpropyljJaminocarbonyl-4-(1-
phenyi-1-ethoxycarbony!-1-chloro)methoxyquinoline;
30 2-{1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-7-methyl-6-
fluoro-4-(1-carboxy-1-thien-3-yl)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-6-chloro-7-
methyl-4-(5-methylisoxazol-3-yl)methoxyquinoline; and
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropy{Jaminocarbonyl-6-chloro-7-
35 methyl-4-(2-methyithiazol-4-yl)methoxyquinoline in trifluoroacetic acid.
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msl, 25 nis 1 or 2; R is hydrogen, aryl, aralkyl, or al koxycarbonyl; R2
I s hydrogen, carboxyal kyl, al koxycarbonyl al kyl or aral koxycarbonyl al kyl; R3
is heteroaryl optionally substituted by one or nore substituents sel ected

fromt he 4/0 Ez@ si sting of alkyl, halo, haloal kyl, pRrrfBesnseb@- C(O OR ,
-Ra- C(O) N( ?@ 30 RS- N( R7)2; each R is independently selected from

t he groupg consr.str o al kyl.. al koxy, halo, haloal kyl, am no,
nonoal kyl a?ﬁpﬁ@t'ogro?gfe é?@i‘% of}t%‘qvént rogen; RS is hydrogen; 35 each R7
i's hydrogen, dlheydompeunds,of tiedhvention ave piephred lakgdrdingitocthe aethodRdeseribjedoond or  a

Stral Nt Qo eSS KUBRE SRt 0ol G GRAIA0 BETSEa3/ 030070

o thspre erre erre 1 S(4
( et hoxy cainyantion whick areznoit Bpeblflyalymemwh tl‘@-fcl@mmpwqhmeamrbbonyl 4-(1,2

3, - 8 CLiR0uel By SR bl froddsiBliiand 8 §&rarew {gbemu@aeew r rfdidrbs ANOL her

preferred group © oun rou conpounds 5
wher ei n: @Adyeagents. iIis alsgungerstpod thgt duying warepasation of @p&pmppundé of the

al koxycar ja@ntibn, aB%eé&bQ&’ Qél&g%mﬁﬁaﬂ FE%%W%'(_{? dps (o E@&Y&é‘%?@@%@{}%Hﬁb‘ orOf

ar ai koxycar bonyl al kyl; 10 I S heteroaryl al OXK wherein e al koxy radi cal
in the he%?%smuafmpe ﬂ%@??'ﬁiﬁé’ﬁmpﬂg‘dsé‘ﬂ'@% ¢ pregaiation may beiPIiecisie or

TTDF e subsad ﬁe'éﬂéld By th8lappropshaté E%dtﬂi@grﬁﬁ&b‘,ﬂﬂé‘éﬁﬁ th‘étrd\taﬁnééﬁate B@lﬁﬁbuﬂﬂ' frior to
eteroarfl radi ca heteroaréﬁr?l koxy

d wherei n_the
S ubst 4 %ﬁ df‘%’ef1 freRstiehaithinepPBIoPTiale Rlotefting grevh P’GF%O’
substi t uethbse sfekrditdngskill intivdart MEhedrotdEting psinaygwehfbeabhysbed dadesiredty oal kyl ,

| onendaeTReiEcun i ors e hﬂ@%@wah%aﬁgrrﬁrﬁa E0 3RS B TIPRYPS. ol koxy,

hal 0, haSuchlgrotecting groups and methiolly arerdesaribed in dénailrrkgar@menﬁw Abd Mut)ydr ogen; R

S o ar 09 2B iae oS i 4R ShpraBhd the EAY]. 1081 Fpty e Sl 0a k1 - and

each Ris Pal g ene aln
15  Preferred nrtrogen-protectlng groups are "Boc” (t-butoxycarbonyl) and "CBZ"

(benzyloxycarbonyl).

It will also be appreciated by those skilled in the art, although such protected derivatives
of compounds of the invention as described above in the Summary of the Invention, may not
possess pharmacological activity as such, they may be administered to a mammal having a

20 disease-state characterized by thrombotic activity and thereafter metabolized in the body to
form compounds of the invention which are pharmacologically active. Such derivatives may
therefore be described as "prodrugs”. All prodrugs of compounds of the invention are included
within the scope of the invention.

It is understood that in the following description, combinations of substituents and/or

25 variables of the depicted formulae are permissible only if such conbinations result in stable
compounds which can be isolated by methods known to those of ordinary skill in the art.
Transient compounds are indicated by brackets.

For purposes of convenience, the preparation of compounds of formula (1) (where R®is
aryl, aralkyl, aryloxy or aralkoxy) are only described below. However, one of ordinary skill in the

30  art would understand that in order to prepare the corresponding compounds of formula (il), 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
heteroarylalkyl) and to adjust the experimental parameters accordingly.

3B A Preparation of Compounds of formula (D)

30



O this preferred group of conpounds, preferred conpounds are selected from
the group consisting of the followng: 2-[1

S- (4- (et hoxycar bonyl ) pi perazi n-1

-yl) car boa,)g 1;% d§§g6?oxypr opyl ] am nocar bonyl -4- (5- 25  pCT/US2003/039079

met hyl i soxaxo met hoxyqui nol i ne i B tri fipyonoAGE I ACT D [FID

S-(4- (et hoxycar bonyl ) pi perazin-1-yl)ca Bényl - 3-car boxypropyl ] am nocar bonyl . 4
-(2- nmethylthiazol-4-yl) et hoxyqui noline in trifluoroacetic acid; 2-[1

S-(4- (et hoxycaﬁgﬁe.?{,{a%%@ﬁé e?wﬁgd Hedl i msh&%%s&{médmpemdsloam noca

rbonyl -4-(1- oro met hoxyqui nol i ne;
2- [I - (4- (ﬂeqlnm@'@'&rMW&EMEd@SFBWP%PWVIR%%%WﬁF é‘ﬁ‘ﬁejndﬂ'l%ocar bony

| - 7- met hygz- g5 bhdIRY Sre‘s ddscaBédabove Inthd'S@hmary ot thetiveationtPG o hittegenn
tr|fI uor oacetic acid

1
S- (4- (et P 89963?91?'}9?% %gﬁrﬂg‘?"(ymﬁ'g?%gr?rqtecgn%g?g%g;'?p#soh §’|°Pe% nocar bonyl 6
-chl omo- 7- net hyl - 4- (5- net hyl i soxazol - 3 yl ) met hoxqu nol i ne; and
2-[ 1- (4- (et hoxycar bonyl) pi per azi Cﬁ% - 3-car boxypropyl ] am nocar bony
| - 6-chl oro-7 35 net hyl - 4-(2- net hy Iazol -4-y )rrethoxy inoline in
trifluoroaceti Rhqid. 29 WD 2@04/ Q§2366 PCT/ US2003/ 0 90 Pr@&Saration of
t he Corrpounds I_\t he I nvention Therlqcorrpounds of the i nt ifon q{je pr epar ed
accordin Jeieds, degget “pe) owin-t herf-eiN owi ctirsy fhenes.
[t is un ers Qod/t hat those conp@gunds of the invent NonAnhi clhear e not
specifically prepared in the fol F'owing Reaction Schenes may be 5 prepared by
simlar synt he C processes W t he appropriately substituted starting
materi al s eagents. is a 0 understood that during the preparation
of the corrpounds of the |nvent| on, as described bel ow, additional reactive
groups (for. exanple, hydroxy, amino or carboxy groups) on the internediate
conpounds utilized in the preparation may be protect ed as needed by the
appropriate protecting group by treating the |nterrred nd prior to
10 the desired reaction with the appropriate prot ctV' ecurgpy by
met hods known to* those of ordinary skill in theR H ng groups
may then be renpved as desired by methods known to t e of R@rdi nary skill
in the art, for exanple, by acidic or basic hydrol ysis. Such protecting

groups and nethods are descri detail in ts,
P.G M, ProtectiURPUAIGPfIamMu [? be%n?q@%‘?ﬁ?'ﬁ'é‘%“"e ﬁfaﬁ'%ﬁ‘%‘gé@ John
W | ey1& Saldsch, b5méy be prepared accordigdn methodelgiowndo @pm@maﬁy skiljn the art, or by
(t-but oxy&g&‘ggpg%]ae%d Qﬁ;\ (benzyl oxycar bonyl). It will also be

e hl d

appr eci at ose ski in the art, al tho\gg such rot ect eg fieri vatives
of conpounds o‘f"gPﬂ%‘a'i- eRrERAUNgs o iarmyladP) arp grpPatsd ﬁfsh‘"far\‘ 8t .the
| nvent i onformaly (B)ah an pmtmﬁ:epﬁmmmaim@smlahmfumnrwasane methyleheelyoﬁday be

adm ni ste W @H %’a L& iged by
t hr ombot i c a6 %ﬂ’f ere razp%g £ﬁ@‘ﬁ8§é &i fﬁg@% 8{
15 1 hydroxybenzotnazole (HOBT) and a slightly excess molar amount of ooupllng agent for amide
formation, such as 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) at ambient
temperature. To this mixture is added a slightly excess molar amount of a compound of formula

(A) where R is hydrogen and the resulting reaction mixture is allowed to stir overnight at
ambient temperature. The compound of formula (C) is isolated from the reaction mixture by
20 standard isolation techniques, such as evaporation and extraction.

Depending on what PG is, the compound of formla (C) is then reduced under standard
hydrogenation conditions, such as treatment with pladium over carbon under hydrogen or
treated under standard hydrolysis conditions to form a compound of formula (D), which is
isolated form the reaction mixture by filtration.

25 Alternatively, compounds of formula (A) where R is hydrogen and R* is a nitrogen
protecting group can be treated with the appropriately subsituted acid halide, carbamoyl halide
or isocyanate to yleld the corresponding appropriately substituted coi‘npounds of formula (A),
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form conpounds of the invention which are pharmacol ogically active. Such
derivatives may therefore be described as "prodrugs". Al prodrugs of
conpounds of the invention are included wthin the scope of the invention.
It i s undeyehen@sizkat in the foll owi ng description, commyriabensoodS
substituents and/or 25 variables of the depicted fornul ae are perm ssible

only if such conbinations result in stable conpounds which can be isol ated
by met hod¥hikrramthende trrates tostapderd daprptesting procedutes o eamove therRA5ire8RN conpounds

are indi Cﬁ&@éiun@)gr&!pad?%ﬁtbsbemﬁ%ad?éﬂ ﬂ@ﬁtﬁéc&ﬁp&ﬂ@%ﬁﬁfrﬁtﬂ&@) t hﬁml%ﬁ@@&n?ﬁ% bpn of
corrpounds formul a s ~aryl, aral or aral koxy)

are only 8%’(’% {Bepd ﬂ%)l"mﬁre"l'-lgv@\ﬁérdes%ﬁéd 6?°V8H’Hﬁhﬁ§"9‘"?,k¥ Pf tx‘? H“’?’H!Q" 30 art

woul d understand that in order to prepare the correspondi ng conpounds of

f or mul al | that ope would need to,do is replace the pertinent

i nter éttespgﬂ?é#' cg‘ﬂBB?Hﬂi’é ? a (J)) with the appropriate
formgundt(tsﬁclco&@ommmtmﬁlﬁl |aqﬁ)£@nmﬂw%d{atbbnmd rp@epB%hbzzxféUﬁ[fbﬁﬁdﬁ?f' al ky:c) and
o adj us ?®Xﬁ%§ nment al  parane @LS acc%lﬁ’&%g aration o
ConpounddoBta 1358 prgpared SG\E‘}% AU dﬁ‘@

60' g-:" lldeébr@eESb bB&/e: ik e BlPnriayphta tvestionf Rtisras deschbedsatove imtthe Summdiyat es
used in tg@"eﬂ ratl Bwo'f ‘( e cogg unds of the invention. They may be

pr epar ed ?’béa %W A B8 i on Scheme 1 wherein m R R, R5, and
R ar ellas descrl bed above in the Summary of the Invention; PGis a nitrogen-
protecting group; and R1IO Is hyﬂﬁg&@“g&ﬂgmgﬁgogen protecting group if R

I s hydrogen): 5 REACTI ON SCHEME 0 Rs RI1- NC JN-Rla +
HON PG - R-NNN,PG (C) 1k2 (A (B) (RE)mMO RO NH (Dp Rt-"/ -~/NTJY.

Compounds of fo Iae (6\) and (B) are commercially avdil ab xanpl e,
from 10 Aldrich, mayy be pregpare acordlngt(R1 ose of
ordinary siglg Fﬁ'g 0P by @s)nas—-de ner al ,

conpounds of forrrul a (D) are pHeNar by first 0 f
formula (B) in an &rotic sol vent mx(f:)ure such| as teUah!?'drlpfuran THF) and
met hyl ene chl ori de, (Fa)

-

OH OH
v AN i AN
—_— R4 a1 4
O (G) O (H)

Compounds of formulae (E), and (F) are commercially available, for example, from
15  Aldrich, or may be prepared according to 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
20 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 preferably for about 30 minutes, at which point the reaction mixture is allowed to cool to
ambient temperature. The resulting precipitate is collected and washed with a aprotic polar
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with a slightly excess nolar amount of a peptide coupling reaction additive,
such as 15 1-hydroxybenzotriazole (HOBT) and a slightly excess nol ar anpunt
of coupling agent for ami de formation, such as

1-(3-di rrewyiowsg_ﬁ@r opyl)-3. ethyl carbodii m de (EDCl) apcei&iosinsonre
tenperature. To this mxture is added a_sli gftgyrexgess) g0t af ganpogt of a
conpound of fornmula (A) where R' is h)?arogen and the resulting reaction
mxture is allowed to stir overnight at anbient tenperature. The conpound
of fornul ) et ak SN f. : ' 1 Xk st apdar d
| sol ati oﬁa%’ €£e"(g::hsrﬁllc ﬁ&%g,{e““’gh@%"ég@’/é% g%%?r\tbggﬁwé’éﬁ'ﬁé\%"%ﬁ% Qrﬁé% Ndi ng on what
PG is, tkempendsehtermela{G) fustherpurificationdar examplecty dipspbvingsthe mixtyrg in a

Eygr ogenatdtie B?lﬁiﬂﬂdﬂl bbiRgStlempératiré SubH fhethak o), \nk Ihepl ARBWHE YV Rixtupeolzes under
ydr ogen . or [

treated under stangdar ydr o i,s,_conditipons to f a conpound
of 't oF muteemepRRREERIRTor o 357G & sboud 1o BhiR is PrsteraP FereBoty S r ot on.
25 Al ber wyizids\agiompoondpidamulda (), witichis lisolated) froninthe eedetion mixtyrdbpgendadd R' |s a
nitrogentedm‘ﬁagsc_ti ng group can be treated with the appropriately subsituted
acid halide, ‘carbanpyl halide or isocyanate to yield the correspondi ng
appropri at el yAEﬂBQ‘MeK’uF‘E%P%Bﬁ’ﬁ)‘EMW’ a9 piepfrgd @K?V,e in RepglopFFhens 2 Seb
PCTI US20@e/réattsdibith sdipolindsast tidollowa®y sthemikeed t 0 st andard deprotecting
procedures to renove the W nitrogen protecting group prior to being
reacted with the conpound of fornula ({B or m conpounds of fornula (O
and (D) wherein R is as descri begl.ab4 he Summary of the Invention. 5
B. Preparation of Conpounds of for Compounds of fornula (H) are
internediates I n the preparation of Oconpounds,of formula (1) and are

pr epated ' . | A i N1, Sye descri bed
R e i
Sunmary agf undes stlanva;mamdﬁi,on&nnpiwn@ to form lafgiliong compaurds of thepinkgaT| ON SCHEMVE
2a O O O 0 RaGréferred frethbd BLRAaking itenedifies (52d)iA thelf#éparatiin of e dombodAds Fa) L
- O O_olf ﬁ%eur_wephcla\rlm mchNaJoid?s(ﬂ% f% r]tion%f &r@esiroec( rlg%iosiomers with respect to the

substitution on the quinaline ring is illustrated below in Reaction Scheme -2b wherein R*is
15  alkyl, alkoxy, aralkoxy, carboxy, alkoxycarbonyl, aminocarbonyl, alkylcarbonylamino,
di(alkylcarbonyl)amino, carboxyalkoxy, alkoxycarbonylalkoxy or heterocyclylalkoxy; X is iodo,

chloro or bromo; and R is alkyl or aralky:
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Compounds of fornulae (E), and (F) are commercially avail able, for exanple,
from1l5 Aldrich, or nmay be prepared according to nmethods known to those of
ordinary skill in the art. Conpounds of formula (G and fornula (H nmay

al t er nat i & YoodBsagdeepar ed by nethods disclosed in G eaprhshdogividofsat ent No.
1,334,705. In general, conpounds of formula (H) are prepared by first

treating a conpound of formula_(F)..l i solvent, such as nethanol,
wi th an equi nol ar anmount of a c mgf:ﬁé@gﬁ’ornula (E) with stirring at
anbi ent tenperature g4F about 30 m nuteg4at o about an hour, preferably for
about 30 m nutes., Thg solvent is regoved by, evaporation to forma residue.

To an aprotic pola ent, such aS§>g#phgfiyl ether, heated to between about
200C andt.about 25 referabbyto amQ 250C i s then added the residue and
t he tenperatured e reaction MM ur¥e i s maintai ned at the high

tenperature for about 30 mnutes to an hour, 25 preferably for about 30

m nutes, at which p(fayt the reaction nffsfure is allowed to cool to anbient
tenperature. The resulting precipitate is collected and washed with a
aprotic polar 32 WO 2004/052366 PCT/US2003/039079 33 IlI CIF .r.. (IS pal
3.." 390 79 solvent, such as ether, which is previous¥y heated to bel ow
boiling tenperature, to give conpounds of fornula (G . EM
purification, for exanple di ssofving the mxture infa | I ¢ sol vent at
boi l'i ng tgnpe;ggbr nd_t hen RiP+ ~ Fxiyf e to cool
to anbient te ature or a period Of about 1 to abo y ef erably

for about 2 days, 5 yields a cgpound of fornmula (H), Owhi ch i% Isolated from
the reaction m xture by standard techni ques. AIternatlveéy, &o@ypounds of
e

formula (D) as prepared above in Reaction Schene 1 can d with
conpounds of the follow ng structure: d O/ O 10 which pre comrercially
avai bl e or prepared by nethods known to one of ordinary skill in the art,
under standard acylation conditions to form additional cogpounds of the
invention. A preferred nethod of making internmedi ates useq in_the

preparation of the conpounds of the invention which avgj  formation of
undesired regi osiomers with respect to the substitdgio qu; nol i ne
ring is illustrated below in Reaction Schene.2b wherel 1RAl kyl ,

al koxy, aral koxy, carboxy, al koxycarbonyl, am nocarborgyt,
al kyl car bonyl am no, di (al kytcarbonyl)am no, carboxyal koxy, (Gb)

al koxycar bonyl al koxy or heterocyclyl al koxy; X is iodo, chloro or brono; and
R10 is al kyl or aral kyl: 33 WD 2004/ 052366 PCT/ US2003/ 039079

Compounds of formula (Fa) and formula (E) are commercially available, or can
5 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.

10 The compound of formula (Fb) in a protic solvent, such as methanol, 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

15 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.
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REACTI ON SCHEME 2b R4a Rda X/ X X/ X 02N H2N (Fa) (Fb) 0 0 0 X Rio 2.
(Pb) + RRo-0O C-OORIO RN/ Rda (E) OX (G) 0 HOI NI / Rda 0 (&)
Compounds of fornmula (Fa) and fornmula (E) are commercially available, or can

5 prepar edygserjosise to net hods known to those of ordi RfryusSédslodootdn the art.
In general, compounds of fornula (&) are prepared by first treating a

conpound of rmula (Fay, wWith reduci ng..agen such as tin (| chl ori de
G hyar ate. - undP SRpReHedh et Gaf € et ey S Rtlonne fashlundel shodele 1 o

proti c sdiydelysis condiiams and krenteated underatantand meduging lebnditionds) sueh as Bydregenat ed
fromthe [ 1 rd 1.sol.aki i ques. 10 The conpound
of formul a@%ﬁ%?ﬁ!}ﬁﬁ?%@é?al@%sy @em;?,cg?hé%dgoy&n@f"hzgo', is then treated wth
a slightly ex&eswounsisaf faamular{Gbphaythen e usaddnsi¢ad of campeunde)of termule fH)ix

t enpersat W eseql,0fht ReAPRIAL Ot ed AleHaby, for about 4 hours.
The react iugs:leqmgitur g@sscﬁﬁg‘%s%ﬁ%aéﬁtratg qsﬁnﬁ%r ggﬁi%:{ solvent is heated to
a non-boiling point tenperature of between about 240C and about 260C, and

t he ConCQﬂtra%ﬂéati&%@&ﬂﬁ&ﬁ&o??ﬁrﬁuﬂﬂlﬁﬂ- The 15 tenperature of the

m xture is maintained at the non-boiling point tenperature for about 10 to
20 minutes, plomepymisyf fasmulgriglarezomppynd;af dhe invaationsand:are prepased@e i s t hen

cool ed sldaubribell DelcW iR IRRAEtIINTERENHE BWhRrefH ¥, SR URT R Rt SharRP® 416 @3 Befined Ol vent .
The cgnpound of fornu Q omthe reaction m xture by

| la (Ga) is. is@lated fr . |
st and® d 3w 'at"i'%%“m’@éwm? Higdavention: s any| 9riaralityl, 3R *3s.hglgs 2004/ 052366
PCTI US2003/ 039079 The conpound of fornmula (Ga) is treated with a
hydr ol yzi ng agent under standar i ditions and then treated
under standard reducing conditi wcdéﬁhﬁi:g@%rogen gas and pal | adi um over
carbon, to forma cggpound of formula (Gb). Conpoundsg®f formula (Go) may
t hen be used insteafl of conpounds of formula (H) in
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5 subsequent Reaction Schenes to prepare conpounds of the invention. C
Preparati on of Conpounds of Formula (1a) Conpounds of fornula (la) are
conpound of the invention and are prepared as described below in Reaction

Schenme 3 ) n, R, R, R4, R and Ra are as deppq zoogf&g@gove in the
Summary owaogh/&r%\gagntion R3 S aryI or aralkyl, and X iIs | o: REACTI ON

SCHEME 3 OH R38X O R 4 J) O
R3a0 HO | / %ﬂ Pn°‘t“E7° 'aet @éﬁ#*ﬁ} %F”Epa'{f@y mefods RRSQ"{?@“‘*(%} ( H)u (Rz) R3a0
|53 C'?'/ /U S\ZOBonhbMdHol\lfokm(le@)rarc( bca'bmert:laﬁ%i\@labléf&!éxé?ﬁﬂéﬂw A[AG6E60., ordcartl) be hod
re prepare met hods
di scl ose g’r%?a%gor?f&p{prﬂ&ﬁgé %%Eﬂ'&&?ﬁr@q%%%ﬁ% al on gval I abl>/e for
exanpl e, froningederat horapounds ef formulada) goe plenared by fitsbirenting atcompewndods known t o
one 0§ Ofglinpy I?r(N) gtk Stahdhrd Wﬁllﬁﬁ%ﬂ skﬂagﬁ?&{ana |onscg\ﬁﬁ?\o#l_§ﬁ\e éegeﬂww laa) are

prepared by first treating conpoln sta

WIliams mwar\s%pfntﬁ@ivgntc@hmm@swn@wba@am i N.Nedirpetbytorpamige (HMIRs evltm n an
aprotic a@ha@msuar srﬂaur%%reérﬁpouﬁe%f forhaa ﬁamﬁﬁeaamr&& DétwedrRdtayt drdigmm de

("DVF"), wt an equi nol ar ‘anmount of a conpound ormula (J

t
t enper at Eﬁ"&?’%‘é’?\ﬁ@‘é ﬁb%dm Canfiie deraction @fdee &tﬁ]f’@d EWH aﬁ%@t“%@de)abg‘ﬁéor eaction

m xture héu@tdréfé@dlyffér%b&bmﬁou?s Wl@thb%oﬁqb&sﬂd ot%rmmat( Wﬁ,whibh@é ®embl y for
about 10, haur s is then 10

Pou g ialed Sie Sakare Ryl R o e P BPg Sl Rk of

forrru: a (L). ﬂlfeecoampﬁwmfomfula‘m ﬁildnaap('dtl):sblﬂerﬂlml)awi‘epforéxamﬁle/méthylénéture, for
exanpl e

, t hyl chI |de nd. DVF, or thyl e echl |d
1ot nyl SR ena s & indihyere. Aiioe phd PenBinie, Bifaratetd Wb ony meessy o
pepti de ocolapbmogntioéapeptie cauh:lmg raaetiorsadditive,suth by thhypdrpkybeazutriazelzol e
("HOBT™) and a slightly excess molar amount a coupling agent for amide formation, such as 1-

15  (3-dimethylaminopropyl)-3-ethylcarbodiimide ("EDCI") at ambient temperature. An equimolar
amounit 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 ambient 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

20 solvents, extraction and concentration.

If desired, compounds of formula (1a) 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

25 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 (la).

D. Preparation of Compounds of Formula (Ib)
Compounds of formuia (Ib) are compounds of the invention and are prepared as
30 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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("HOBT") and a slightly excess nolar anobunt a coupling agent for am de
formation, such as 1 15 (3-di nethyl am nopropyl} 3-ethyl carbodiimde ("EDC ")
at anbient tenperature. An equinolar anmount of a conpound of fornmula (D) in

an aproti %é%bh)f/’gﬁ&“fhsmh as nethylene chloride, Is theg%_T,%ggﬁgoﬁ,@mt he

reacti on mx e reaction mxture is stirred at anbient tenperature for
about 4 to about 12 hours, prefer out 12 hours. The conpound of
formula (la) is then isolated mq{‘%ég%éﬁ‘% n m xture by standard

i solation techniques, such as evaporation ofQhe 20 solvents, extraction
and concentration. Jf desired, conmpounds of la (l1a) may be deprotected
to yield the corr&&pomin 6 free acid or fr@e m_gﬁ\rivﬁives,

Furt her nore, Gom uRdsil of Normul g (1 ajowhekei A n )rogen-prot ecting
group, such & alMNyl artbnyl, can beJhyd¥ol yzed under standard acid
hydrol ysi s condi t\fofis t RYyield the corredpondi ng conpound of formula (Ia)
wherein R is 25 hydrogen, which can then be treated with the appropriately
substituted acid hal (@, carbanoyl halide or isocyanate to yield the
appropriately substituted R conmpound of foymula (la). 0. Preparation of
Compounds of Fornula (Ib) Compounds of fornula (I b) are conpounds of the

i nvention and are prepared as 30 describedybel ow in Reaction Schene 4
wherein n, R, R2, R4, R5 and R6 are as descri bed lgibove in the Sunmmary of
the Invention, R3'" is aryl or aralkyl and X is halp:" 36 WO 2004/ 052366

PCT/ US2003/ 039079 REACTI ON SCHEME 4015? d m 266 JIA NI~NNH+ HO _

R4 R O(D) OH (R5mO0 R6 J—\" -j( R4
() "oRab (R)m O R ) \(-(R)Af;nnR(l_t_tgj{//_}?\s’-m(\f\/ . SN
— R 5

R¥x (J)
0R38
Rm o RS ~
| —RY, (b
i N\|\NI/()()

RN N
\_/ R2

Compounds of formula (D) are prepared as described herein or may be prepared by
5 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,
10  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-dimethylaminopropyl)-3-ethylcarbodiimide ("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
15 ambient temperature for a period of time of between about 4 hours and about 12 hours,
preferably for a period of time of between about 6 hours and about 12 hours. The compound
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\-J R2 O Conpounds of fornula (0) are prepared as described herein or may be

prepared by 5 nmethods known to one of ordinary skill in the art. Conpounds
of formula (H) are prepared as described herein or may be prepared by
met hods kRg@heds@sBEe Oof ordinary skill in the art, suchhceragécdesmerd ound in

Great Britain Patent No. 1,334,705. In general, corrpounds of fornmula (I b)

o0 P ) e 584 B BRI rFRTRRS el SS ("

slightly asmmatrmlomheamtvams aextractiopapd c«ntment_mltphl ng reaction additive, such
as 1 hydroxybepzelibaaloPrefmbieiy & 1R edied b staha5PaGRBEBA BnuERUNT 2
coupl i ng agent 'Tor am ormat{ on, such as

1-(3-di n@pwum mptasp:ymp&senmf@asddo@hiamouesqlvamrey(ampleammht _

t enpersat %ﬁ)o w??dé'td?ﬁhr?fmﬁﬂw fanag eauI&BEP ﬁBUnEofB}mulQ Gegprotic

sol vent , suc ene ch ori gded e reaction mxture.
The r eacttii'BlP?fﬁM@tQI rbétWI°§" aboyt ampient temeramw a,m 1Q°e¢r’p Ehatqaﬁhonr rgixtuge '5 glimedd of

tinme of heta\weied abmé oﬂbdman%oaﬁaﬁu@baha abbdt ’fb)hkfu'is pré?ér%i»@rf&tawu ﬁ@mrﬁteaerl od
of tinme qof between about hours and about 12 hours. npound 7 WO

2004/ 052366 cPTRPWIL ) &SWB@S(M & then isgatad framting r eagﬂonmﬁwestm séﬁ"@ﬂ“’f‘?%f‘ he

reacti OntéﬂhNhUéﬁsbéh g&gmg,dpagﬁ&nagnu@angeaﬁmques such as evaporation of
t he sgl vents, ction aasd conc rati f formula (M is

C
t hen 'tr eat ed Uh’fé?Fe s SOIARRYPES QTP gﬁf'ﬁ@eﬁ?g"doegg'ﬁa?w8‘)&%“"@%h as in the
pr esence cohditivas ¢o yigld ahe wrree;bomngadevenﬁne dragidexanpl e, cesium5 carbonate in
acetonitrile:DVF, with an an equi nol ar anount of a conpound of formula (J)
at a tenperature of between about anbient tenperature and 100C. The
reaction By xt arepai-alomtdfrcmbodnas of Fomiulael(1c) (la)iaml((d) bet ween 30 mi nutes and

(15) is then oppatids o Rwengc DB s tebaunsy ra RN wliae [ on

t echrisqu emepaad(ﬁs dsscrdxeg below irReaciioh Somersensiwbeneinantr, &L,iRFR*, RYand RYarsias ed,

conpound b

conditi O?\ig?{nggél’%ﬁw ﬁ‘e@cuorre g En%%gtﬁﬁégggﬁohea ﬁ?ggrgraémgﬁ%xepar ation of
Conpounddheteroa®dr nul ae (1c), (1d) and (le) Conpounds of fornulae (lc), (1d)
and (le) are conmpounds of the invention and are 15 prepared as descri bed
bel ow i n Reaction Schene 5 wherein m n, R, R2° R4, R and R are as

descri bed above in the, Summary of the Invention, X is halo, R3b is aryl or
aral kyl, and R' is heteroaryl: 38 WO 20041052366 PCTI US2003/ 039079
REACTI ON SCHEME 5 CH X
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1. HONI j R4)n 1-10 -- (RAn O(H O(N X (R5)YmO R6 (IRS)mMO Re | \ (R
a), 2. R-N NNCH+ (N R-Nr~NAN.I / R R2 O(D) () /RBbOH Rib (P)
(RB)MORe | \ (RA~1IRBc R--Nr~-NNfa) Rz O(IC) RBC R b-B(OH 2 (R
(RSh~ Re ((f¢hidssady 'NNN U2 0 (Id) Rib (IR )molpcgﬁ,séoog,ogs,g%)n Rt-N
"1l / R2 O er Compounds of fornulae (H) and (D) are prepared

descri bed herein or
ordinary skill in th

can be
e art.

t t hods k t f
compdTRRT oY MR F 2. (r) - (O and (R are

comercially avail abb#, for exanple, from AldriXh Chem cal Co., or can be
prepared according t hods known to one of ALY skill in the art. In
general , conpounds [of ___I‘gg (le), (Id) and Fp;epared by first
treatingt ¢ 0 rr‘ru B (H—wt hHRWW 2 QUA ng agent, such as

phosphorus pentadhi o

M

de o

r 10 phosphorus ox

yc'lorlde

hal ogenati ng cond ti ons(H) The conmpound of f oPnul a
reaction mxture by standard isolation techniques.

PCT/ US2003/ 039079
conpound of for

descri bed hereln
fronlthe;feaﬁpLﬂn

The conpound of fornula (N)

a (B) er standard peptid
a conpound of for
Jq.y st anpr d_i.solgat o

under standard

(NN)is isolated fromthe
39 WD 2004/ 052366

is then treat’%d with a

)ougl i nIIQG\M(‘:\?

(D) (0)
3b
b / R°OH
(P)
S 8
(/R )m 0 lR / l \—-(R4)“ HR3C
R1—N/- —\N N SN @
\_/ R2 |
(ic) R \ R3®-B(OH),
(R)
R)m 0 RO
m ) L R
R—N N | SN
./ R2 0
(1d) -
(/Rs)m (0] fiis 7 I \——(R4)
R—N' W NS
\_/ R 0

(le)

Compounds of formulae (H) and (D) are prepared as described herein or can be
prepared according to methods known to one of ordinary skill in the art. Compounds of
formulae (P), (Q) and (R) are commercially available, for example, from Aldrich Chemica! Co.,
or can be prepared according to methods known to one 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 pentachioride or
10  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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The conpound of fornula (0) in an polar aprotic solvent, such as DVBO, in
the 5 presence of a base, such as cesium carbonate, is then treated with a
conmpound of forrmula (P). The resulting reaction mxture is heated to a

t enper at Urgy 9fosbyeen about 40C and about 60C, prefepa RboRpRuUt 60C for
a period gfot(lfrre o%ebetween about 4 hours and about 16 }c?é%s preferably

f b 16 t h I d f h

reacti on m xt apeegypaupd aERmRe Bhhen Rectet it & 5bpoiuy F FroBiB et on and

puri fi catstandardpeftilepoepling zdbnditionsRis@estribed bereine th, yidithe compmudrad faphutb¢@)yul a

(1)  can hien'd ALEH AL EANIALEL B RLUSLdaERNGED Lo Further vield
ree add or am ne. ernati vely,

t he correspondin m Xture of a conpound
of fornmula (ofhammmunénbfomda () i en polbrapfadc soiventasysblaa DMGD . the sol vent ,

SN 35 Pléabhod of afbadd Sloh B Gos ATBRDGHa & 1Rn (R 20BMIouARET BAtlia $95C

preferabl_% to abou or a perio me of tween a ours and
4

18 hour s,The sesylting aasmm-nwe '&IBG@FPC’ Y teppemature pEbetweascAeYt 41 Crapd ARW (1d) is
then i solgatcsgirdréranyy hhﬁaome@@tzl &b péFiod bt firRe M@ﬂ%ﬁd« 4 mlr@&ﬂd%bome@m ques,

such as purification by reverse phase HPLC desired, the conpound of

formul a (PYrs: RrafRrably ferdhou! 16/-hayrs, an@rcogvawwaﬂf @rﬁ‘y@r(lﬂ) {pdhen iselpled lf"P'@rIEe to
furt her YéaRli6h inhxire By §t9§d%@d‘[§blaﬁbrﬂ€bmﬁ]u@§ sBEH 8k filFatioR raﬂatplll\i'f%ﬁfon & conpound of

f  t d of f | a 20 und t d d
hor odbS idbatain PECR i et i GSBmME Teuis 403540 80 HeplsaLobP SR ng
corrpgung h;adrollslsls mﬂdmo?é ﬁ%]fuﬂWdﬁlyiélm trf cdarfé@b@'td&@ fierecamdtdaenfresgct ion m xt ur e bg/
standard isol atio ec ue e oun e) can
be hydr ol yzedgﬁﬁﬁ'&ag'y ' 'taa'ﬁ'ﬂ@?%ds% é?éf 6’3%@@835‘3%‘9?%‘{?{ n]ée@?j"t
correspo ncboIagamutlml\@nt suchdas wser mataatudatqa tempeqaﬂmmdfsbeﬁreérmboul 80°C@hd nmay be
d f I

(i 1 1985 BT P ol ibTeEpeid of ub ot shaf S FIREUR R s, P 1 2
base 16r asfetablyfamabeu i 8 heurs o e corepbund of foemula (Jikis theodsoldtedirony trmeaq:aonabl e

I by .t d.
Zgl Eg O?{ %lé'ecﬁ&hd%\‘gﬁ!&l&@ﬁt&ﬂ@&@%&é&h%s pum%maﬁr? r(sjé)fS 'tr-ﬁ:el r%fe or aci

S prepare be con free base
or acid fesied btpe @mmﬁ f fosmhiai(iglean bemdrolyzecm@der standaid r‘?@df@b@& pgnditions

pr epar at kPRanéHYibIema SBir&spoRdifg %Iﬁ&'oidﬁéid as a guide to assist in the practice
of the invention, and are not” intended as a limtation on the scope of the

i nvention. PRESSRatiyelre compoure atietmide (Qfis Feated with ‘( egmpound pfformya (52366

PCT/ 9820QR4&}3AdSrdDorohit &lcﬁﬂllbﬂlurﬁ%oﬁﬁlmé\b&ﬂﬂléﬁé fhe@abtbsgondihg't am ¢ aci d
y-t-butyl ester

et rahydr of ur an TH 400 m -)
'nd_ CoCeamRend s Byiadie) iich is BORIpH oM b repsian st SM OI9 7 g, 79.5
mrol ) andechniglesdinddshyd, a8 coPipoRRy b fonula (le) can be hydrolyzed under standard
hydrolysis conditions to further yield the corresponding amine or acid.

Alternatively, compounds of formula (Gb) may be used in the above Reaction Schemes
25 in place of the compounds of formula (H).

Ali compounds of the invention as prepared above which exist in free base or acid form
may be converted to their pharmaceutically acceptable salts by treatment with the appropnate
inorganic or organic base or acid. Salts of the compounds prepared above may be converted
to their free base or acid form by standard techniques.

30 v

The following specific preparations and examples are provided as a guide to assist in

the practice of the invention, and are not intended as a limitation on the scope of the invention.

PREPARATION 1
35 Compounds of formula (D)

40



et hyl carbodiimde ("EDClI") (15.3 g, 79.5 nmol). After 5 m nutes,
1- et hoxycar bonyl pi perazine 5 (11.7 nL, 79.5 mmvol) was added and the reaction
was stirred overnight. The reaction mxture was evaporated in vacuo to

afford an“ﬁ;h%g%ﬁh was dissolved in ethyl acetate, apndrealidooyv th

sat ur at ed M HaHSO4 and brine. The organic | ayer was evaporated in
vacuo to

4- et hoxycar boﬁyl - ITo a_LsoA-];HoH@fél ‘t"fzyim‘eiﬁ?%‘t’\x% %'Ptﬁwcédr '66?1%" eﬁPBWr“)%J?‘Sonyl p| p
ir at2|h ne (h@l)in teg)ahycasfuan (GiIHF"} (460 mbpand.CGidL)\(# a0holjtwdsiaddaedn- puri fi cati on.

et hox
(benzyl g)ﬁgd agg%nzgfra%le 31'@'0?12)1(137& ?H’Toe)t%oxyagr' etﬂ{ﬁ%‘?%’ﬁf}’(‘& car bonyl pi pera
zi ne i n Kbgearbedigide"EPCIREA S 3¢ €85 nomelPd¥fier § minytesa hethoncandonylpiperasing shaken
under 550 (s mk‘%ﬁ’ﬁ%l)%& add% %hdr & Fdak i WiRStifred bRiiight2 tle FddtlidRfitufe?

4- ethoxycarbony
di met hyl l‘f?ﬁé‘l@@ﬁt%’dﬁyﬁwﬂt@EW'}’@&PHW’WM%@W%'"(%' gcetateoandayagheds ed

\(M mt h%ﬂ itk &é}%tedmmdoacﬂwkmsd\luﬁu bireCi TR oigsa%é I;Ner was evaipoﬂée&ﬂs vadb to 2. 35( n
2 16 Felhoxysaropi 1-6-aging-1 <a1swrmtmthwmnmwpwm@emmféw Toviol

2 D) t wer egp :-aeaﬁbmﬂhat wds1 ﬁeh@ifﬁ@tﬁfﬂh}%gbudfcat(oﬁmTBQ@ﬁdW&érﬁ@fybﬁW' pi per azine;
e m_n 0 r e ra
o ot By BB rarborba PP e hURB R GPE BORY AT ha hipPizzid Tuygeo
j et ony(:mogm.r)yUas 3d<|(mi o Pa/C((ary) lﬂdﬂﬁlbhmh%@avab@nauqmmém FrBEH? ove)rmghtt N
et hoxycar bon chl.or obenz car honyl am no) pen ca
bony! o 5% APk v e R o PRtefip Spebeny PIYARRCEA. A no) penty
- am no- ZdMybyﬂoquadmnbprWy))eamWy)mpnrazbmr@s pJ 98%)aand wsed withaet fudkercar bony!| -
-(1-am X S | 241
- (1-am naudoBRINUR BACLE 5800 RUBSL 31708 m, 13,690V FRZRITH 1255 m
4- et Héxydhﬁtﬂ@faﬂ(l(m@l%ﬁ(m12461@r(bo3éy>emhyl ) car bdhy! p| perazi ne; and
4- et hoxycar bogyl - TQJN afihﬁm\é?o&ﬁﬁlc‘éh\}) ; %qug (34 grepa@d Al ternatively,
U y

N- benzyl ox¥car bony ut amc a este 100 nmol ) and EDCI
(22 g. 14® ybonvlds(ﬁn(lw@yl)ﬂrgo erazipgi e conmbi ned in 800 nL CH2CI2 with

triethyl QJ&H&%&%n 1 1la7rgn5r§%)boxgap@py[)@a%gr&|pmrgzﬁgct ion mxture was stirred

at anbi ent er ature for 20 mnutes, ‘then 1-ethoxycarbonyl pi perazi ne
(18 g, 136t DQMS? REH (aFH'&D’Wé%\()F?'P?@WR%ZLﬂee was stirred at anbient

t enpeoat Ufeﬂ'nofxyd’artib'ﬁ IB2E thy - 1Ttymﬁcﬁﬁaﬁyl)@érb8ﬁymip&&unewas t hen was hed vw th water,
2N NaHS and %qnl 1thin &ﬁntrate vacotoa @ 1 an i,nvvhlch
was puri nsh(1Ino - Sl'ﬂ?%tt %fﬁpF?rbé’H ylaminplpgntyd¢a shylpiperazine;
(acet at ehMmmmbhﬂl% -(t leriof-i clfedzyloxycarbonyl)ethyl)carbonylplperazme.
4- et hoxy ( benz X (1,1 35
i et by ! SRR SPRE AP SR ARR S AR (20 )
4- et hoxyéatrngakbo]Jyl(&H-ammo-z methylpropyl)carbonylpiperazine;
(ben Y, n N b | ) propyl ) carbonyl pi pera
Zi neé¥403)e%3’rfax2&%f}%12%&38&?@@%@%@%%% Wdl ssolved in 200 nL of
MeOH, 2 4¢-ethbtxgrattaony!-ntisS-didaingpentd)cathdnylpjperazieel at 50 psi for 1
C. Alternatively, N-benzyloxycarbonyl-L-glutamic acid y-t-butyl ester (34 g, 100
mmol) and EDCI (22 g, 110 mmol), HOBT (15 g, 110 mmol) were combined in 800 mL CH.Cl;
with triethylamine (24 mL, 172 mmol). The resulting reaction mixture was stirred at ambient
30 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-

35 dimethylethoxycarbonyl)propyl)carbonylpiperazine (40 g). 4-ethoxycarbonyl-1-(1-
(benzyloxycarbonyl)amino-3-(1,1-dimethylethoxycarbonyl)propyl)carbonylpiperazine (40g) was
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hour. Regul ar work up afforded 4-ethoxycarbonyl-I-(1-amno-3-(1,1
di met hyl et hoxycar bonyl ) propyl ) car bonyl pi perazine (25 g). 5 PREPARATION 2
Compounds of fornula (G A To a solution of mtoludine (20.0 g, 0.186 nol)

in et ha&g%%({o 00,0) . dinethyl acetyl enedi carboxyl at @Cgﬁgz(ﬁgmgmo. 186 nol)

was adde op-Wse and the reactlon m xture was stirred at anbi ent
terrperat e, f e b ratjon 10 and
the resi fﬁ?' ﬁgg‘ %gd’éldo é gg%ghﬁ? V\%a?%@raorty?g’@eﬁﬁt i R%hohLs been
pr eheat etbut. oReéiM@orlMﬂm‘fordh’d! 4rethotyesrboriyih&-( framinar3(1vias cool ed to anbi ent

t enpert s collected and washed wi th hot
pe'[nr) ol querﬁg gth%%@%ﬁ)}' 6(9 9g‘fav Jné{ﬁl%g}a%%% 225\,@7 0 g of

5- et hyl - 4- hydr oxy- 2- nethoxycarbonquU|noI|ne and 7-nmet hyl - 4hydr oxy- 2-

met hgxycar bonyl qui nol i ne. The m @%?o ssolved in boiling nethanol (1.3
L) a% kept at 15 anbi ent terrperg%*g '?\?/o days to afford (6.45 g, 16%

of 7-methyl - 4- hydroxy-2- net h@ompouhdsigl faonula(Gne, NVR (DMSO-d9) 2.40 (s,

3), 3.92 (s, : B.
I )n a sim I(Zr rrannergggﬁ"ﬁon 31) ounaéggigl} 1??1&1"@?"('&?&\/\%3'&30&%61‘& g‘&"@) .
fol I ows: amwmlmwmm@ammozsmhmyawqume @b thegeactip® mixture

S-am no-g; s'%&@&’éyar@blgmtt N ﬂrreq‘Qpﬁq ALEe)! Tﬁ@solvent was removed by evaporation

5-nitro- I OXy- xycar bonyl qui nol i

5- ca‘r%oxqmié ehipsidke was addedde stirpedxiphenyl ethee é1115§ @my whigh has besn preheated to
7-chl or oxshedy fifbe0 n%n&f@é WMW@Qﬁy LSoHd 8 Fnt temperture and the resulting

5-di (acetyl)am no-4-hydrox oxycar ui nol i ne; 25
5-acetyl HWH@IWW‘?BW‘ @%ﬁﬁ%i VHQFMP'QWP gther (S L) to give a mixture (27.0 g)
5, 7-di cmfgrrﬁetgythHkvkyzzném&@%&@ ﬁhBhHeCthd "TQthétRf-4-hydroxy-2-

g (r:“h![ ?(r)orn H@ép{&ﬁyﬂ @%gﬁé&%&@?ﬁ, ?ﬁf? I nﬁlpﬁ@eboﬂmg methanol (1.3 L) and kept at

6- an §10- dmiblertl temperatuigEonas ays lo@iMgia(B148 Q| 16%) of Flnethyl-4-hydroxy-2-

D YRR HigD B S4B 3166 s, 1. a6 0.1

7- prop- IZ@B(@- 1), npdiaxy pgmet hoxycar bonyl qui nol i ne;

7t et iyl an et ndi SN S SRBRS A B e propargg as olows:

7- met hox8rméthoyyid-bydrogy-2ratethoxycagtdngiqyinalinenol i ne;

ol 28 B ErAT FABNB Bl BN 007y - 4T o 2 et ey earhonyl ad
5-nitro-4-hydroxy-2-methoxycarbonylquinoline;
5-carboxymethylamino-4-hydroxy-2-methoxycarbonylquinoline;
7-chloro-4-hydroxy-2-methoxycarbonylquinoline;
5-di(acetyl)amino-4-hydroxy-2-methoxycarbonylquinoline;

25 5-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;

30  7-benzyloxy-4-hydroxy-2-methoxycarbonylquinoline;
4,7-dihydroxy-2-methoxycarbonylquinoline;
7-prop-1-oxy-4-hydroxy-2-methoxycarbonylquinoline;
7-carboxymethoxy-4-hydroxy-2-methoxycarbonyiquinoline;
7-diethylaminoethoxy-4-hydroxy-2-methoxycarbonylquinoline;

35  7-methoxy-4-hydroxy-2-methoxycarbonylquinoline;
7-(2-(4-hydroxy-2-carboxypyrrolidinyl)ethoxy)-4-hydroxy-2-methoxycarbonylquinoline;
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8- et hyl - 4- hydr oxy- 2- net hoxycar bonyl qui nol i ne;
6- di et hyl am nonet hyl - 4- hydr oxy- 2- met hoxycar bonyl qui nol i ne;
6- benzyl oxy- 4- hydr oxy- 2- met hoxycar bonyl qui nol i ne;

4, 6- di hyd@yp/s064/§581gg0xycar bonyl qui noli ne; 5 PCT/US2003/039079
6- car boxynet hoxy- 4- hydr oxy- 2- nethoxycarbonquUInollne

6-eth 4- h b I
o- et o TETH P2 e P AP BGHURE ol | e
g Plr op- ZBGkWWW&yOEWWmUMFMI;&ghéES
uor o on ui noj i
7-trifl USPS?%'F '?*XgrﬂW%&?@/ ?&%&'ﬁ@EﬂWEDnyI qui nol i ne;

7- hydroxyﬁetﬁygbw@-mtﬂlbwcgmbnytmlmuhnq'car bonyl qui nol i ne;

i P AT T

6- car boxﬁemowmm methosycadmnijouigdliges nol i ne; 15
fl b I I
7-tri ug. %(ﬂ Waéxﬂyﬁqmy%%},ﬁ%g%r onyl qui nol i ne;

6- trlfluorone oxycar bonyl qui nol i ne;
7- acet y| 6-propyiexy hmrmtmﬁﬁp@mbnwlwom i ne;

5-et hOXW—ﬂﬁé}Qﬂ&ﬂyafbe-ﬂIﬁélK&yga iﬁgﬁ}fgr bonyl qui nol i ne;

6-eth r ox hoxycar bonyl qui nol i ne; 20
7-caf ox lrtfﬁ/l {w mehaxsarPenYaHinAiNg: ne
g r;tmdnoca.h et .q;@&?zmm{o%mﬂm?u.hQUI InoI I ne;
i met hoxy- r -2-1me car pon ui nol i ne;
6- chl or of '?Y?‘féﬁn Jw%y‘é Wgﬂ'@%{qﬁ@?ﬁ'&?bgnyl qui nol i ne;
11 38?8"2“’?“&'?”*“‘“2““@‘“@‘%&“"”3“”“?22?.”%'eq“' nolinen 2
f1 uor 0®F3 Eﬁ’fy"fﬁydﬁo’ﬁﬁ Pﬂ%ﬂ?’%%ﬁ 'bonyl qui 8ol i ne;

- br ¢%o- mmmdbmshozy%yaroxwzmwmydacpmqumnMae,
d i
ﬁ%%ﬂé@ﬁ%@%@%@ﬁ n%“%&%%‘éaﬂ%ﬁgl ::]nﬁl nol i ne; 30

6-

6-

7

6, 7-

6- me

6- met hox?@@w%mm&meihwyamommm]mar bonyl qui nol i ne;
6- chloro l qui nol i ne;
6, 7-di ch oro I?%EI’?}B‘WE&% rﬁ%ﬁﬁ%ﬁ?&g y qui\réol I ne;
6, 8-
6, 7-
6- di
5-f1

di f | Grgtheyl-4th @W@t@e@ﬂml’b@ﬂmfmt’myl qui nol i ne;
gﬁ)f | V'-Qét%bﬁ’yllﬁ r&gr O%efﬁ%&ﬂﬁ?ﬁbﬁ AquaRe;aui nol i ne; 35

| am no-4-h Xy- 2- met hoxycar bonyl qui nol i ne;
uor o @mmypnwwarpwnﬁmmwﬁ@w qui nol i ne;
6,7-dimethoxy-4-hydroxy-2-methoxycarbonylquinoline;

6-chloro-7-methyl-4-hydroxy-2-methoxycarbonyliquinoline;
6-fluoro-7-methyl-4-hydroxy-2-methoxycarbonylquinoline;

25  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;

30  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;

35 6-dimethylamino-4-hydroxy-2-methoxycarbonylquinoline;
5-fluoro-6-methyl-4-hydroxy-2-methoxycarbonylquinoline;
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6- met hyl - 7- chl or o- 4- hydr oxy- 2- met hoxycar bonyl qui nol i ne;

6-acetyl - 4- hydr oxy- 2- met hoxycar bonyl qui nol i ne;

6- met hyl t{Sudhed¥seé OXYy- 2- net hoxycar bonyl qui nol i ne; PCT/US2003/039079
4, 5-di hydr oxy- 2- met hoxycar bonyl g ui noline; 5

7- et hyl - 4- hydr oxy- 2- met hoxycar bonyl qui nol i ne;

5- et hyl s-mehym-dxmoa~Mtdxw2ynathybwlmmbiunw

5- hydro r bonyl qui nol i ne;

5-(3-et )r(l%xyy]rb ny ro ohi&!:)gaﬁ%y@%é&%z nmet hoxycar bonyl qui nol i ne; and

5-( 3- carfbmWRhm@kwfow Pynethoxycapbamgnwioalipe:ar bonyl qui nol i ne. 10 PREPARATI ON 3
Conpound§5 thydrBky? _I.,.et Aonvi Ryl - 4- hydr oxy- 2- met hoxycar bonyl qui nol i ne
(6,45 g 5amyd HoKdca s?SZSigﬁ%led in MeOH (150 m -) and water (100 i),
and 19 G—?'EtQY'dé‘Yg"OXY@ %eth%@mwumhf@d 15 and stirred at ambient
terrperatyﬁ@thpm_d@rmwﬁethg%mgﬁ ingb@s evaporated in vacuo and residue
was crysta i ze dition of 2 hydrochlorlc acid. The resulting solid

was filtspydp vaﬁfé'en@ﬁ* YAreR-2eaethoxyaebonylquireling af f or d

7- met hyls. catbéhy MR (DVBO-de) 2.40 (s,
3), 6. %85 U&k’y&iﬂ{o O%WW?J%:LM&)? gg&?%ne 2) B.( In a si)m' | ar (

manner, v XYWRP%)%BWBB?%%? %W"&"'{W ‘wer e prepared: 20

8- rre*t(hoxy 4- hydr oxy- 2- car boxyqui nol i ne;

5- am no- 4- hydr oxy- 2- car boxyqui noI‘;C%eﬁ&%?&&iI ﬁr 0- 4- hydr oxy- 2- car boxyqui nol i ne;
5- car boxynet hyl am no- 4- hydr oxy- 2 ol i ne;

7-chl or o- 4- hydroxy 2- car boxy qGbimpbuids of FdPmula (H)

g gl;é? >C/Ie;)r/n| )n m nO;%%%@4%y§rgmg@ﬁf§ﬂ%q%lqwnghne (6.45 g, 30.14 mmol) was

5, 7- di chduspendéd Imytde@bi Y150-mic)rang xwats (100l mi)eand LIOH (3.08 g, 75.5 mmol) was added

g EH % %Wﬁ?({)%l g r bo;% lék?r;(% "?1031% T(S\e methanol was evaporated in vacuo and

6- am no- réss&;emvas(grygalhmd ibp avdjtiormaef| 2Nrreydrochloric acid. The resulting solid was filtered,

; gfggylﬁﬁéﬁeézwgétQFXndzdi'féﬂr g@((rg;}hﬁ%@?ﬁyron-E:cQJbBML%Nﬁe%%. Bgsgy qui nol i ne;
7- car boxXyMBBMEP-d4) B0 (s RY - @6 ks BoX:28(d.1biTib8e(s, 1), 7.96 (d, 1).

B. In a similar manner, the following compounds of formula (H) were prepared:

20  8-methoxy-4-hydroxy-2-carboxyquinoline;
5-amino-4-hydroxy-2-carboxyquinoline;
5-nitro-4-hydroxy-2-carboxyquinoline;
5-carboxymethylamino-4-hydroxy-2-carboxyquinoline;
7-chloro-4-hydroxy-2-carboxyquinoline;

25 5-di(acetyl)amino-4-hydroxy-2-carboxyquinoline;
5-acetylamino-4-hydroxy-2-carboxyquinoline;
5,7-dichloro-4-hydroxy-2-carboxyquinoline;
6-chloro-4-hydroxy-2-carboxyquinoline;
6-nitro-4-hydroxy-2-carboxyquinoline;

30  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;

35  7-diethylaminoethoxy-4-hydroxy-2-carboxyquinoline;
7-methoxy-4-hydroxy-2-carboxyquinoline;
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35 7-di et hyl am noet hoxy- 4- hydr oxy- 2- car boxyqui nol i ne;
7- met hoxy- 4- hydr oxy- 2- car boxyqui nol i ne; 44 WD 2004/ 052366 PCTI US2003/ 039079
7- (2- (4- hydr oxy- 2- car boxypyrrolidi nyl)ethoxy) -4-hydroxy-2-car boxyqui nol i ne;

8- met hyl - 4y ¥ebaex4ss2- car boxyqui nol i ne;
6- di et hyl am nonet hyl - 4- hydr oxy- 2- car boxyqui nol i ne; PCT/US2003/039079

g gg?l%: gjg%ﬂ%@@& if/a géggfﬁggvg%tq?&%@dr%yg c&f%‘%&?“@e car boxyqui nol i ne;
6- car box Brraethydxévhydroby-@rcasbpxyiuinalineoxy qui nol i ne;
6- et hoxyBﬁQWJﬂﬁ&ﬁ&Eﬁ%&B@O 9. &ﬂioixftﬁmollrle

6- et h gqui no e,

6- pr op- 2-3dRgthyl-Athydiosy-¢-carborydvdelrgii nol i ne;
7-flugr 06“0‘9“%)@ Z@ &WZQQ?% juiling €
7-trifluoroneth dr oxy- 2- carboxqu|noI|ne

7- hydrOX?M'WPMZ'WBP’@‘WmQ'”@ar boxyq ui noline; 7-cyano-4-hydroxy-2-carboxyq
ui nol i nes—&&o%yd%théﬁﬂhm&&QWﬂwﬁé’qw nol i ne;
2, 6-di carboxy- dr oxy nollne,
7-trifl u@reg’?f%y blmﬂ ﬁfg XA hoxy qui nol i ne;
6-trifl uermmﬂywwdwwawy@.mdqoxqu nol i ne;
7-ac r ox car i nol.i ne; 20
5- et ﬁh g %h}‘ﬁf 6£ réggﬁngqu nol i ne;
6- et hyI -ﬂupmmmdf@eymmoxymnmdmél ne; 2, 7-d icarboxy-4-hyd roxyq uinol
i ne; ar Qxqu|noI|ne
6, 7- di rret rpé@;g’?oiﬂw&%"h%ém@lgﬁgﬁéﬁa 6t i ne; 25
6- net hyl J%ydmkm@hwﬁydmx-y-carb@wdumywl nol i ne;
6- chl or 0~ 75 4%4 hy boxyqui nol i ne;
fy -ﬂ-&dréq@'%r li o)

| uor o- carboxqu|noI|ne

6-f
6-f1 dér oJﬂ"chm{W'zﬁ eaibmwmjinﬂol i ne;

6-f I uor 02%(%3,53 _441 x,q% qUnGlirs;car boxyqui nol i ne; 30
7- b -car

6,

6-

uil nol i ne;

droxy Xy
d| rret7 V'i/ uorpngihpxyAshyde %&gﬁéﬂ?ﬁlﬂ“ﬁﬁl'ﬁ%e
et hox B-trifrudRimihoxg-athydfoRy-2-carsoryduielinei nol i ne;

7-acetyl-4-hydroxy-2-carboxyquinoline;

20  5-ethoxycarbonyl-4-hydroxy-2-carboxyquinoline;
6-ethyl-4-hydroxy-2-carboxyquinoline;
2,7-dicarboxy-4-hydroxyquinoline;
6-aminocarbonyl-4-hydroxy-2-carboxyquinoline;
6,7-dimethoxy-4-hydroxy-2-carboxyquinoline;

25  6-methyl-7-chioro-4-hydroxy-2-carboxyquinoline;
6-chloro-7-methyl-4-hydroxy-2-carboxyquinoline;
6-fluoro-7-methyl-4-hydroxy-2-carboxyquinoline;
6-fluoro-4-hydroxy-2-carboxyquinoline;
6-fluoro-7-chloro-4-hydroxy-2-carboxyquinoline;

30  7-bromo-4-hydroxy-2-carboxyquinoline;
6,7-dimethyl-4-hydroxy-2-carboxyquinoline;
6-methoxy-7-methyi-4-hydroxy-2-carboxyquinoline;
6-methoxy-7-chloro-4-hydroxy-2-carboxyquinoline;
6-chloro-8-fluoro-4-hydroxy-2-carboxyquinoline;

35  6,7-dichloro-4-hydroxy-2-carboxyquinoline;
6,8-difluoro-4-hydroxy-2-carboxyquinoline;
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6- met hoxy- 7- chl or o- 4- hydr oxy- 2- car boxyqui nol i ne;
6- chl or o- 8- f | uor o- 4- hydr oxy- 2- car boxyqui nol i ne; 35
6, 7- di chl or o- 4- hydr oxy- 2- car boxyqui nol i ne;

6, 8- di f| uay@26bakisdEcOXy- 2- car boxyqui nol i ne; 45 WO 20041@22388003/039079
PCT/ US2003/ 039079 6, 7-di fl uor o- 4- hydr oxy- 2- car boxyqui nol i ne;

511 vor o ST TR R D S SRLBRNE i nol | ne:
6- acet yl Bﬂngthlmyoﬂ-mamzypqmommee 5
6-met hyl Ehl'ugro% mmg.% fo no%gsr%s@w.mhé ne;

4. 5-di r ox -ca

5- hydroxﬁrﬁ?@éb@cwdﬂowmmwlwlﬂﬁoxqu nol i ne;

7- et gyl s%auﬁhwnﬁr QQASHGIihd e
5- et hyl - h%*drox -"2-car bong nol 1 ne; 10

5- ( 3- et h8xy itel) Tﬁ?f’l?ﬁﬁ'ﬁ&l') Bﬁhydroxy 2- carboxyqui nol i ne; and
5-(3- carlg iRk ddfey qui nol i ne.  PREPARATI ON 4 Conpounds

of forrrua and (& A To a solution of Snd 2. H20 (140 g,
0.62 nol qﬁ'gyé‘?ﬁ‘éﬁ‘fgf‘y%@g@°ﬁ%‘f“%w§ added a sol ution of

2, 6-di chbaneth:ﬂyﬁm;tmcuebﬁ/qﬁ%h@, 0 12 m)l) in ethanol (50 m.). The
reac The reaction mxture was

concéh g&ﬁ%ﬁ&@?”?é@ﬁ@%%?‘@g@ﬁf ~&Ca q”'P%’@Fb‘ﬂ’é’ was di ssol ved in water

(100 nl) 5-(plcarbavsypeoppxidMetydioxy-2pmarboxyquixbliiey pH 12 with N NaOH sol uti on and
extracted with ethyl acetate. The ethyl acetate |ayer was washed with brine,

20 dried over sodiumsulfate, and concentrated to afford
2, 6-di chl or o- 3- am not ol uene (21 gPREBARATIONMR (CDCl 3) 2.42 is, 3), 6.62 (d,

1), 7.14 (d, 1 B. [ A 3-am not ol 20.5
718 0 D) ohm 0 g i e SRR > 2 1ot ol e ¢

acet ybenedi cahboxylce solytivh offSnClpHIQ (1#01g) 0.68 chol)lireethaeal (35rmL)wastadded avas

refl uxed s&Gﬁon?ofB%%éﬂorJ '3911 JF&%GH?QQE’EGQ%@?D ﬁ%&%@@?ﬁdgaﬁﬁq& e@ﬁFno& uced 25

pressure to a | ow sol 0- 240C,
and the yas reﬂwedsfgm uounaghamrtmlxture wmnmifptgdatnae@rem@dmsswai nbel at

230- 240Cdsfue Has QlsBsli&sin %gﬂhﬁ mL)eﬁ‘F %dijﬁgté& Wéﬁﬁ%‘tﬁnéié]? kf)il(h%tﬁ%ly to

anbi ent tenperature and diluted wt etrol eum et he solid was

filteredMNaR mmﬂwmmﬁewt@pm aO& - Zhe ethy agetatslaves “@ﬁmﬁh@d«ﬂh&"n%-
( et ROxy @AasdeRY sddidn 9&1%6 aﬁd Gbrﬁ:@ht%t@d t6- amﬁdfwds-awmaw-s-amm%ﬁ;eﬁe @1 §98%), NWR

N %oig»@é@&wf% SREF @ B 2Rl et byl gli noi i ne (285 § 99 6 mmol )
To a solution of 2,6-dichloro-3-aminotoluene (20.5 g, 0.11 mol) in methanol
(300 mL) was added dimethy! acetylenedicarboxylate (15 mL, 0.12 mol) and the reaction
mixture was refluxed for 2 hours. The reaction mixture was concentrated under reduced
25 pressure to a yellow solid. Diphenyl ether (350 mL) was heated to 230-240°C, and the yellow
solid was added to it. The temperature was maintained at 230-240°C for 20 minutes and the
reaction mixture was cooled slowly to ambient temperature and diluted with petroleum ether
(1L). The solid was filtered and washed with hot ethyl acetate to afford a brown solid, 2-
(methoxycarbonyl)-4-oxo0-6,8-dichloro-7-methylquinoline (28.5 g, 85%); NMR (CDCls) 2.62 (s,
30 3),4.04(s,3),7.02(s, 1), 8.24 (s, 1) ppm.
C. 2-(Methoxycarbonyl)-4-ox0-6,8-dichloro-7-methylquinoline (28.5 g, 99.6 mmol)
was suspended in methanol (1 L) and a solution of LiOH.H,0 (20.5 g, 0.5 mol) in water (200
mL) was added to the solution. The resulting reaction mixture was stirred at ambient
temperature for 0.5 hours. Pd/C (5.8 g) was added to the reaction mixture and the resulting
35 reaction mixture was shaken under 50 Psi hydrogen overnight. The reaction mixture was
filtered, concentrated under reduced pressure to remove methanol, diluted with water (300 mL)

46




was suspended in nethanol (1 L) and a solution of LiOH H20 (20.5 g, 0.5 nol)
in water (200 nl-) was added to the solution. The resulting reaction
m xture was stirred at anbient tenperature for 0.5 hours. Pd/C (5.8 g) was

added to twig2008089Bs0n M xture and the resulting 35 reagiirRR2doBioHee Was
shaken under 50 Psi hydrogen overnight. The reaction m xture was filtered,

(300 m - e ast ahaR o GBS L, i hrec e bt 131 0

bet ween mfiltrationd washed with weern-Did. drigth to affioestca whitaaaobd \asareadyidearodd by
filtrati 3%‘&%
2I car bo;gﬁbt 0XO0- ?l%@rggig [Jﬂ%?l neét?-kzjg‘%&)q%o @6§IK/R1%D\%B%’S‘2 62b.(201)(s, 3),

6.60 (s, 7196 (d7)Pomd, 1) 7.68 (s, 1), 7.96 (d 1) ppm 5 D Al ternatively,

to a ol uti onpof 4Alfefﬂr‘néil‘/ély3to'§%f&)i6n &méhld@S-Gr?th)ﬁ)aﬂhneo(Zéﬁlg gak) niol? in MBO" (400
m-) was dde&edrop wi se dineth cet yl enedi car og@ate 21. 07 148
qﬂaj% P

mol ) . P Ml wap ﬁf"lﬁ"é"%ry'%ld!"ﬂ acatyleqieaicarke t9 Pe14f36?°')30

m nut es. Tﬁb@eéi:ﬁén/mMurd\@ﬁs sHrfIH0i¢ Qphbiekit tema&eruaéﬁoaao ARritdsherhegsivehitwayas added
to stirred di hen et her

30 i nut GETOYEY faretaen aad TegsTile e e Ried SBRRLPUBLOL TR vpre

resul t i ngmapbem prerheatem 02501 | Aftet B0 ¢chirtured, thve ibddrewdsltodlel todmbiedt pet r ol eum
et her ur e

o ot W et B W, o1, Sro it was cplesien ans) wasbed b AL of ot petrleu

met hoxy c @theo togiveta mixture (RS0 gledf 2yrhethoxyeapbpny@-thlom-7amethyld-axoqsinbling.and Be

Cot | act e SRUES oo bl LRSS as bibrdy) sc Thd rhfirE s Bpsonbllc
af ford ( dn badiling metisayipl ((1fL)Zn¢rﬁ|ﬂdt®d<Waﬂ'be)cqﬂbcted solide mererbailed im1.2 4 obiwethianahol i ne:
15 " H NVBog PRESY ’
7 96( s, N?"& E&)m gfl(?;}& ﬁ%ﬁs oy ey J%f? %'664%%%399-65&"?{6‘7 'Htgﬁoqﬁ{éﬂ”'ﬁ?"ﬂé) (7.00
éf-nWb'* (W§0ﬁh%ﬂé&ﬁiébj 3R (363) 6:%8 (5f VI8 (anD, 1.88(snl) PBM. wat er. Li t hi um

hydr ox. de (3. 80 0, 2-RidtHeRaly -crﬁaistednmmsqdmﬁé m@bmo%tmrhéuma@t room

tenp for 2 hours. The nethanol was evaorate I'n_ vacuo and oduct was

cryst al | iSyeRenggd in3Q9 f']'-cﬂf Mﬂo"tﬂ‘dnmrrb‘e waterc Lishiug hydnexide 63-4Qi0 v%?gn )Vas t ered,

\éVaS heg Wla'tlbed/\éﬁd&he fé'&dtldi‘\rw&Cht'fr@d af rB@dhderﬁp for @ hoG@r8 9rhe@ methanol was evaporated in
car boxy

0- ol |ne 40 (s, 3),
6. 60 (s Vasio apadhe prbal wa¥ srvgipneailgodlion AN RGBARIRYE EROS TEBATB RS of
gor mﬂ|0ae fiftéred awadhéd Wit watér antt Wb@ﬁffbrdﬁb)gi?&%}'qm -carboxyeb- (:!ﬂorg-7-rg¢(ajtﬁ,g-dq) Wﬁs
i ssolved._ in.50 n i r 0 . S ed to the
sol uti on%é{% u}oﬁ e%e%@rﬁ'&é?{%ﬁ'b%r@%@se%’m(%éi‘ﬁ@g%ﬁ “for 20
m nutes. Benzyl bromde (1Q0g, 2.1 eq) was added. The resulting reaction
m xture was stirred at 50C for 1 he reaction m xture was poured

into 500 nLice-water, the precipi ta?e was col lected by filtration, and
dried in vacuo to afford 2 GémpeunisiofFgmaulbe(K)ant-(bknzyl oxyqui noline (9.1

Zgbenzyl oxycar Houh Az RENGNGRRY (518! 1. 8Eq) was dissolved in 50 mL DMF.
Cesium carbonate (20 g, 2.3 eq) was added to the solution and the resulting reaction mixture
was heated at 50°C for 20 minutes. Benzyl bromide (10g, 2.1eq) was added. The resulting
reaction mixture was stirred at 50°C for 1 hour. Then the reaction mixture was poured into S00

—

mLice-water, the precipitate was collected by filtration, and dried in vacuo to afford 2-

30 benzyloxycarbonyl-4-benzyloxyquinoline (9.1 g). 2-benzyloxycarbonyl-4-benzyloxyquinoline
(9.0 g) was dissolved in 50 mL THF, and 2 N LiOH solution (20 mL) was added, and the
resulting reaction mixture was stirred at ambient temperature for 2 hours. The solvent was
then removed /in vacuo, and the residue acidified by the addition of 2N NaHSO, to pH 3-4. The
white precipitate was collected to afford 2-carboxy-4-benzyloxyquinoline (7.2 g), which was

35 used without further purification.

B. in a similar manner, other compounds of formula (K) and (L) were prepared.
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(9.0 g) was dissolved in 50 nL THF, and 2 N Li OH solution (20 m-) was
added, and the resulting reaction mxture was stirred at anbi ent
tenperature for 2 hours. The solvent was then renoved in vacuo, and the

resi due §dRthepy the addition of 2N NaHSO4 to pH Fpdpudliesihbt e
pr eci pi tg?g%\/\é‘é&cgf?l ected to afford 2-carboxy-4-benzyl ox;{[c]]-urzpnol Ine (7.2 g),

whi ch was 35 used without further purification. B. In a simlar manner,

ot her conpounds of formula (K) arﬂ?ﬁﬂ_WU 6orepared. 47 WD 2004/ 052366
PCTI US2003/ 039079 PREPARATI OofpbRAERCHF FEFmila (ﬁ_?r mula (M A To a suspension
of 2-carboxy-6-chloro-7-nethyl - 4- oxo ui nol i ne 31.69_ mmol) i

di chl or onet hahe: DVP 3 syspension 022‘593@%5"'%!6(79@3 ’(OSU'PQ"T‘Q (739, ) and

EDCI 5 Mo% @cm&ammmhé :DMFY350'VRL! 28] W added HOBT (6a3 g5 88 rinfA) ah@ EDEP

t
Eln 2? h xyggr5 H§W"1°'kai‘déh? FrEclion mixtyre wastiAed for 18 futes h$IYi9PShy 1 ) car bonyl pi p
eraz It ne 4-éfaoﬁjcemon)3-h-(64hmmmh 11, nanmm&y&HwyWWowpeﬂsmﬁqpo Eb;a
reaction e e, sol vent was
evapor at %ﬂ@‘fw %dj'ﬁ'ﬂd’ $EE°W%§9’H np\ﬁgge‘{)gﬁlelrf?%'ﬂ%a’as FWeé’taI MbERLt at e and
wat er . Tiemperture fop 6Ihay8£] N\ESOI??]m Iwatg b@eqbowtéd‘m Q'bmgl andtied &tsﬂue Wheparﬁtnbedleg 10
Wi wat er i ne .copcen rd an

of £ 1 3 3P el fnd 8 TiF daletRucior vl e o o SR ERTA Sl bl i ¢
di chl®r oorgarialagers wee uééhed ovitR M{atbr Pricdand concentrated to afford an off-white foam that

h - 1- | |
i nooar Barited B) BEhfhciatsataphf T ibthand b bofiofrEiaAe) © sy a2ANY 11 0 00
g, 80%. (egroxyqarb@nﬂ)wﬁeraam -trabeashonyle- ﬁe1r~dtmetmplsunwamonylmrwﬂamomartmvle
Pr epar ey ki o obibet ARk ShiNoing o6 BYRKaA gw%ewgoqw nol i ne (640 ny, 3.2

nmmol ), EDCI mol ) were conbi ned
in 20 m. cHed®-2 vm"t # similag r@@mﬁrm%éommms Pr‘i_fO"W'% Noware prepae@dr esul ti ng

reacygon nixtgire msmaﬁw Qiial%bxﬁﬂhycﬁ&fyoxdq@fﬁﬁm{ea(w fgl 92 mol)YEDE! @24 t hen

i ot o VGBS il 30 TOBT 457 . 3.5 R e SRPRIBAiS 20mLCHCIME 1ol ) v

added. Tinethyigmime (0. sﬂgm204 srmﬁﬁd»r FheRBul dqréé@dn &ﬁxt@a‘%egili\lnéﬁ;t_’rlg%gahturg L or 2
an ri ne,

h T h

thon conBERERRRGT T Muisiolet  SPSRATIR (- amf- S s pur 1 ed by 11 ash

col umm cd!lmtt@lbtbgml‘bpnylyprapymoamfgﬁdnpérazsﬁ florgl 323 rhihol) was added. The resulting
S-(4;[(et car | n-

yl §c ébom esw?sl Tx?j%% WP&R’%’&F%&M%FB%W%%’W&E%%"&W“% %'ydr oxyqui n
oline ( 1w€t8r o)) NaBSOAIand lbma& ithealcyncentrated ip abeLioi to affarl an oil, which was purified by

2- car boxyssR cSlgnlgﬂgﬁrgl alc Fé?)ﬁgon supﬁﬁe%)éﬁ&h chgégl?get!?&y%&%ﬁ ifler. %ﬁn qmol) in DVF

(50 nL) was a am ne m Xt ure was

stirred Wicageny-drd. 1tc&mp@ylathgn@a¢bonylmmpmﬂmm@grboaﬂsl hs(dloaqlereplme@es@gig ) and
HOBT (1.1 eq.p, 62&n8&)anwfoéééi@t$n of 9lchrB¥iAs-Blorotn il Iny@dxylinoline

4- et hoxycar bon}yl -1-(1lam no-
3- (123 df 1R Hy T4 meR J'aMB 458 i LwasAdded disserepyiBthyaming (3 ¢a. 239y The 05 eq. )
and the miadré!Was stirred at ambient temperature for 30 minutes. EDCI (1.2 eq., 969 mg ) and

HOBT (1.1 eq., 628 mg) were added, followed by the addition of 4-ethoxycarbonyl-1-(1-amino-
3-(1,1-dimethylethoxycarbonyl)propyl)carbonylpiperazine (1.493 g, 1.05 eq.) and the mixture
was stirred overnight at ambient temperature. The solvent, DMF, was evaporated in vacuo to
30 afford a crude product, which was dissolved in ethyl acetate, washed with saturated NaHCO,,
1M NaHSO, and brine. The crganic layer was evaporated. Flash column chromatography with
1%-3% MeOH in CH,ClI, afforded the coupling product, 2-[1S-(4-(ethoxycarbenyl)piperazin-1-
yl)carbonyl-3-(1,1-dimethylethoxycarbonyl)propyllaminocarbonyl-6-chloro-8-flucro-4-
hydroxyquinoline in acetic acid, (2.01 g).
35
PREPARATION 7
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was stirred overnight at anbient tenperature. The solvent, DWW, was
evaporated in vacuo to 30 afford a crude product, which was dissolved in
et hyl acetate, washed with saturated NaHCO3, 1 M NaHSO4 and brine. The
organi ¢ | @y hoMRsssgvapor ated. Flash col um chromat ogr agdiyygvoddnaectde 3% MeCOH
in CHzZCl Z afforded the coupling product 2- [1

S- (4- (et hoxycar bonyl ) pi per azi n- car bon (1,1-d

i met hyl et hoxycar bonyl ) pr opyl ]CQHWEQ? BbFrSFF“"éa MI oro 8-fl uoro- 4-

%82 ;)g)égg |6 noA.i ne ﬂo@O&ﬁEPO‘%&?@s@ddécﬁZ-@&g@}y -7- ﬁSthﬂ%Wh@;bnﬁgr (ﬂézigwr?La o014
nas
oo ndq oD And PR TS 588 oD THe BOUS has Rertple 150% fay 3 ipursd i) Eoa ot

(11. 5 greabtionmituje. wé&moludﬁnd ipeured sntb éazt dtle 1solutl:30ﬁ‘asf rautralized wits solilhe reacti on

Cor i 8 SNAERFRYEAF HRRa R s or T @b FrelPlab AR B R 53T, ' e

filtereol vwatarand adjusted RHHH 2 muh moentraiedeGu j Tnetreslitaat splid Rasii Iteredcamdcent rated

HCI . t r o afford

2-car bo;ﬁ(r}u{éd?é‘éh%rﬁrﬁl-ca%xkﬁori‘\\%a |no @ﬂg@%&;ﬂd 5@’4}3 B. In a simlar manner,
ot her conpoudds drnafsmnhnmanrqembotbmoempmpapéf@rmula_m)mmanem\l 8 Conpounds of
Formula (0) A A solution of

4- et hoxycar bonyl - 1- ( 1am no- 3- ( met hoxycar bon I)propyl ) - car bonyl pi perazi ne
(0.99 g, 3.23 mMmol), 4-chloro-2-RRE HQN line (0.67 g, 3.23 mvl), EDCI
(0.68 g, 3.55 mmmol) and HOBT ) was conbined in 30 nL of
THF. The 15 reaction mxturgg\a‘/apéﬁgﬁ?ﬁ%ﬁ,g\ig@m ght at anbi ent

t enper at ur e.AThe A 4#tion ghd4-riexysarbenyd -(hismino-{methoxyearbenybPRr)-washed wit h

wat er . pﬂﬁfﬁzﬁ’ne'(@.‘ﬁ?b 925 nﬁWE@ﬁlb@ﬁéﬁrB&y&&nH&m@ (61975 323 mmbf); 87 9) that
was pur|f| chr onot o_grag roug lica gel th 2:1 ethyl
acet at eF ﬁb@{m& 315§ rm'ng),g%HOB (0.48 g, 3 55 mmol) was combin d in 30 mL of THF. The

2-118-( &aéﬁnhﬁﬂfb&&ﬁmm’eﬂ BUdrRIGRAZAt Bmbieli t)sfh rafuie/{ THe reaction was diluted with
(et oy bl el dekepenyc s el eeoutnel g T ataly 20 & A
( et hoxyocgw d) et Iv:hppommld]b&maslod&o:babgﬂaphymi‘wgh sifict ged with 2:1(elhylacetate-0. 313 nmol )
The realPrlfe atsisd P iebbempambieran hubadellis.as Concent r ated Lo an
oil, ac_(mbthowdarbortyhpmﬁ?}/];ammocarebmyl-ad\bcbqumbmee((h‘,ﬂ g). acetate, and concentrated
car BBy br opy] amnsiato 8 ot RRlRaRE BsRfRe L ieardoni B Y1 50"k, 3).
1.90 ( rr(mquxycazbwl)prnpyllarmnoza@snxoﬁch@yoqumom(9 16@. 0313 gymol)vap3lissalved) | 4. 05
( q, 82) ’ |n5:: rQL THPand LioH (0785 (M .9 L, 087 Amol(WBs abbed STHerehdtionWas sBrreiok 57 1)
n}\ours ?he reaction was concentrated to an oil, acidified with 10% HCI, extracted into ethyl
acetate, and concentrated to provide pure 2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-
5 carboxypropyllaminocarbonyi-4-chlorcquinoline (167 mg): 'H NMR 1.20 (t, 3), 1.90 (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), 7.95 (m, 1), 8.02
(m, 1), 8.23 (s, 1), 8.30 (m, 1), 8.98 (m, 1) ppm.
C. Altenatively, to a solution of 2-carboxy-7-methyl-4-chloroquinoline (1.3 g, 5.9
mmol) in THF (50 mL) at 0°C was added N-methylmorpholine (1.7 mL, 14.7 mmol) followed by
30 iso-butylchloroformate (0.84 mL, 6.45 mmol). The reaction was stirred for 0.5 hours, then 4-
ethoxycarbonyl-1-(1-amino-3-(1,1-dimethylethoxycarbonyl)propyl)carbonylpiperazine (2.0 g, 5.9
mmol) was added and the reaction was warmed to ambient temperature. Aqueous work-up
afforded a crude product. The sample was purified by flash chromatography through silica gel
(3:2 ethyl acetate:hexanes) to afford 2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
16  dimethylethoxycarbonyl)propyljJaminocarbonyl-7-methyl-4-chloroquinoline (0.95 g, 30%).
D. In a similar manner, other compounds of formula (O) were prepared:
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C. Alternatively, to a solution of 2-carboxy-7-nethyl-4-chloroquinoline (1.3
g, 59 mol) in THE (50 nL) at OC was added N-nethyl norpholine (1.7 m,
14.7 mmol) followed by i0 iso-butylchloroformate (0.84 niL, 6.45 mmol). The

reaction %Szoﬁi/ds'ifsﬁd for 0.5 hours, then 4 PCT/US2003/039079
et hoxycar bony (1-am no-3-(1, 1- di net hyl et hoxycar bonyl ) propyl ) car bonyl pi per

azine (2.0 g, 5.9 mol) was added and the reaction was warned to anbi ent
tenperature. Aqueous work-up afforded a crude product. The sanple was

purified by flash chronmat ography t lica gel (3:2 ethyl
acet ate: hexanes) to afford 2-[1 W"ESJ‘

S- (4- (et hoxycar bonyl ) pi per azi GCoinppuhdsiottoriulBd4)1, 1 15

o TS o P LRI 5 i o (©
prepa¥ ) AHOR (SHO 041 5 e BE0CRG RS oehge cmmtEtr@m@mdha anlof

F | EDCI
(gggung, ébf&) ﬁe%s@ﬁhﬁ@%}ﬁﬁ&gﬁ%ﬁ%&?‘s\‘@éﬂ Q%Hvl\)e%?\te{ec ol neg;L mg@esaé?ﬁet hyl ene
chl ori deth@p tHethom@m@pvlérmﬁ@lr(@-@en:yloxvcamnwﬁpwmmnwwemngwam on

m xture ¥esg, St5leqR drriat m@e&m&@mww&nwét a%.ént tyfﬂp%saturamu h&ﬁé‘

4- et hoxycar onyl -1 -(1-am no-3 (benzyl oxycarbonyl ) propyl) car bonyl pl perazi ne
was addedh efeecteng"xttfez‘esmfpww withatar 2A\pN? P’EH*P’}‘PF eonggreratediin  ed at

anmbi egt t/mwa’mw& énowmét?wbé,)wriﬁea by'flaeh ES@HR brﬁ&nﬁib?gylﬁﬁod/!ﬂﬁw ghadafiaéhed with
n vac

wat er, ne, thnconc ffo an oil,
Wi oh’ et B Ethan apory leRerazkt PR SR G b R bar g &t f or 0
2-11 benzyloxyquinoline (1.6 g). Then 50 mg of 2-[1S-(4 (ethoxycarbonyl)puperazm- -yl)carbonyl-3-
car bony | CARYBRISPE R R orE oo £ bESieRRbroles ¥ Yrs¥g Rl MeBHARA' ] 2m o
S- (4- ( et hotyataremdithjum peredderadded /(1) mgo laad ;He—r&ultmg mixture was stirred at
benz (0)'4 4- nol i ne was di ssolved in

3 CHPBE R aitor AW SirENcrié o SRAEPHEATS! 10 1 Cand the
r esul t i ntpthexycarhoayhpiperazin- nwﬁmmny&ﬁwmemwm@puylé eoryloxyhanalie
Standard dlz up afforded 2-[1 S-(4-

0

(et hoxycarb n%l ) pi perazi n-1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl - 4- benz
yl oxyqui nol i ( Ima gigyilar mannes, the fllewing pompawnds of formaula tie) wake REgPEADOUNdS of

f ormul a pr@) et}‘l@fy@ar%ﬂ?bﬁfp@ﬁﬁzm 1-yl)carbon Imeth%l]ammocarbon){l-tl -benzyloxyquinoline;
2-[ (4-(ethoxycarb pi perazin )S

noc apgon%@z{ %@Wﬁpg&%&)a@pmmrh@)oarbg@ylmethyl]ammocarbonyl-a ﬂuoro-7-methyl-4 (1-

2-((4-(et hoxyﬂﬁhﬂqmdraﬁymmymﬁdmé)car bonyl net hyl ] am nocar bonyl - 6-f | uor o- 7
I noline

2m[9t1h%ll4 ?é f&'@ﬁ%mwfar a5 l-ﬁcagb VI)O#WW@°WQ%“8WFBWW propyl ] am
| nocar bony| - 4benbyitgyd-metholyquiriolime st nol i ne; and 2-[1

TSR R SEBA RAB S >
8-methoxyquinoline.
EXAMPLE 2
Compounds of Formula (ib)
A Methy! a-bromophenylacetate (0.22 g, 1 mmol) was added to a solution of 2-
[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-dimethylethoxycarbonyl)propyl}-

30 aminocarbonyl-7-methyl-6-chloro-4-hydroxyquinoline (0.42 g, 0.74mmol) and cesium carbonate
(0.48 g, 1.48 mmol) in 10 mL CH3;CN/DMF (4:1) and stirred at 40°C for 30 minutes. The
reaction mixture was filtered, evaporated, dissolved in ethyl acetate, washed with water, brine
and concentrated to afford 2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyllaminocarbonyl-7-methyl-6-chioro-4-(1-phenyl-1-

35 methoxycarbonyl)methoxyquinoline as a reddish oil (0.55 g). The crude material was carried
on to the next step.
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Conpounds of Fornula (lIb) A Methyl a-bronophenylacetate (0.22 g, 1 mmol)
was added to a solution of 2- [1

S- (4- (et hoxycar bonyl ) pi perazi n- 1-yl ) carbonyl - 3- (1, 1- di et hyl et hoxycar bonyl ) p
ropyl] 30 waghsesssgonyl - 7- met hyl - 6- chl or o- 4- hydr oxyqui I}%.h&%o%@g
0. 74mmol ) and cesium carbonate (0.48 g, 1.48 nmol) in DVF (4:1)
and stirred af 40C faor, 30 m The reaction {nxture v%a{sJ filtered,
evapor at ed, dPssolA8Yutiar %ﬁﬂﬁ%@gmcefbommaem W) ri'ne and

concentr am@ﬂ\ylemo&?éamdi'nyl)propyl]ammocarbonyl-? methyl-6-chloro-4-(1-phenyi-1-

i hotnyr Bty R SR BBInE 10 s 3 o MEBHS Wiy s Saomioe By teastionwity, o

35 net hoxi0HEhn@ LS M) fératoyminutes| Thecsohventowasevdparhted iahd (He. résidue) wasTduefied ude
per URoo B PRRgRle YL Ok ftrd FishpnShERvonobbazh Y EahaRR 31,1

2- [ 1S- ( 4dimethyisthyxpeaennyl)propylleminocarbdnyls T-nethyb6alibrot-(1iphenyi-1-

d t hyl I
nla?ﬁoxicS%”E%*ﬁ?"@ﬁ“‘“‘“&%ﬁé\“ ﬁ“%f%g%% e ”ﬁ%‘éi@"%‘%‘ o BT e by
reacti on199 t“E *IilNMR@B DMSO2ds) M8 {tol), 4(20r($ it 682 (MTHe ZO{Muehit2 %@1 @kapor at ed

dth f f
STl (P R O, oM B0, PG, pRasig ez

erazin-1.
%3 dAB i 3)p9§g9‘$] 14ARPMocar bony! - 7 rret hyI 6- chl or 0- 4- (1- phenyl - | -

i met A9l e
b th whi t
gglrlggy%rre OGYCIU'K‘%IutI%ﬁo?Q[‘le_}B cdmaﬁ eQ}boﬂWb(ﬁa)- ai 20‘(2 9.

1.82 (m dT)GShY?Wg’XXGﬂm%)" P'%Emtﬂﬁfa "7'2‘9 "?'&'“0 (11301*1?6% m 8) 4.04 (q,

(2) , % 00;4?%xy)tﬁeth?cyaﬁgélgg (119(? ma)(zza(rﬁmof?:h ,50% m-?mhloao)netﬂanaze pwdy, 10 8.04
S, , 8. S . : ol utio .

551 15) (o S ROREPLERYF RN oy LhoRY Tihg Spuent i prersra g and puried by

di neﬂgyl pteparativestiPla ol dfforddP{19-@r(ethoxycabboytipiperazimet-yi)chrbonyli3t or o- 4- (1- {)Eenyl 6

- carbox r ane

) was )Qrpg){ypl%ﬁ%%?rh%%}b%ﬁ¥|£71r%9thg%a?hgorr%-§ f(mélr)yhz@arﬁgﬁggtﬁow\gﬁl%lﬁne?ﬁm

evapor at &ifluemacetic acifi asch \blpitel@ll@ﬂéﬁmgaﬁﬁi%bas-ﬂ[ﬂ\ salt: SH VB (DMSO-dg) 1.12 (t,,

2-[ 1S 4 t |

cat boxypibiy "F"j@ﬁ’ﬁ%?g?%oﬂ'3§r<’“2%>22 PO S RUSIRY 5’3?“#“ i 4RSI et hoxyq

ui nol i ne(mn) 9 (sl mbidéd@t Bk 786i(¥1;1).d5%dvi 8.20 &o )@2@15}.,61)%38 (66")’(?!3@5 a TFA

; agg 2( N "H ';';VR l()D'\/BCh%ﬁ)a%vel@ 2 sa(% (e?ﬁoxyéar&iélgﬂmerﬁm 1%|)&5b&d%3 #,1- , 32 g gl ( g)

1), 7.45 dmﬂthvwhoxvcamn(v prowlammoegbwiﬂydro’smoo'('@ qu m981 éeq)(@d cesiug. 88 (d,
1) ppm cadBonrdte AMIENEAB.0 ¥&) Were comblned in 5 mL of DMF and methyl
2-[1S- (4- thox car bon ZI n- ony
ke Ao |l &2 b b TR it S ton ursanae P, 1. o
eq) and aes0°GHor 1Ctafubometrahé ar%&uramas 3o@e@umc) 50'®L Gcecwntéy, Batthcted with rzksowﬁl DVF,
o0 BBt 2 TRR VB BESHE b8 Bl i el B BB b ot S 0
i nto 50 wtude productiveas,puefidd Bycflashl coluhh caretm@tography (acetate/gexane = 1/1) to provide
2-{1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-dimethylethoxycarbonyl)propyi]-
aminocarbonyl-4-(1-phenyl-1-methoxycarbonyl)methoxyquinoline (120 mg), which was
dissolved in 2 mL of trifluoroacetic acid. The resulting reaction mixture was stirred at ambient
30 temperature for 20 minutes, and then concentrated in vacuo. The residual oil was dissolved in
30 mL ethyl acetate, washed with saturated NaHCO;, brine, and dried in vacuo to afford (90
mg). 2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyilaminocarbony!-4-(1-
phenyl-1-methoxycarbonyl)methoxyquinoline (60 mg) in 3 mL MeOH was added to a solution
of 15 mg (3 eq.) LiOH in 2 mL water. The resulting reaction mixture was stirred at ambient
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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25 ethyl acetate, and the organic phase was washed wi th 3x30nil water, and
then brine. The crude product was purified by flash colum chromat ography
(acetate/gexane = 1/1) to provide 2-[1

S- (4- (et huu/sdd/hQ5! ) pi perazi n-1-yl) carbonyl - 3- (1, 1-di p’ﬁ{v@gog}/&g?c,gcar bonyl ) p

ropyl ] - am nocar bonyl - 4- (1- phenyl - | - met hoxycar bonyl ) met hoxyqui nol i ne (120
ng), whi was . dissolved in 2 nL of trifluoroacetic acid. The resulting

reacti dﬁ (WWB?’EWMQE'p%’taF'PTb@%@%ﬁ‘fﬁﬁ@ﬁpx@@ﬁy&?@@c&fm‘ﬁ Grphepyid nut es, and

t hen cwamn;t)mthed/qmowm@o;ngjhe resi dual oi | was dissolved in 30 nL ethyl

(a(g:gt atn,g) V\gEPid Wa sumﬁar manner %e'\#alr'owmg compounds O?Pormulra (%9werr<]a p\‘gpcal#e% to afford

S-(4- (d?t-[hSxy-(ihmbtmmhéwl)pmemzlnn-yl)cgmbmebum-yI - 3- car boxypr opyl ) am nocar bonyl -

(1 phenyl I| in 3 m. MeOH was
added to a sc'ﬂ “ﬂ fd@ﬁ%@ﬂ%&y{ﬁ%%%&%ﬂ@%be%@%u %eer The resulting
reacti &1 &(H%methvhbefm)plpetedn-dt-yl)aabormhﬂ-w&oxmqwﬂanmmrﬁcmvl-é hours. then the
MeCOH sol venge ,\@ @ﬂ%\{ i n vacuo. The pH was adjusted to pH 3-4 with 2 N

extrac

NaHSO2, and by 2X20 nL acetate to afford a white solid, 2-(1 S- 51
WD 2oo&b&f&%hmrwmw@@edw@carbonyl-3-carboxypropyllammocarbonyl-'/-methyM-

(4- (et hoxycgfp,% iLe- grg étno,qu,yh,%ﬁg,r bonyl 3 car boxypropyl ] am nocar bonyl - 4- (
1pheny|-| |ne1§s E.. In a sinmlar manner, the

f ol 1%wi4id o g")é('g ')P'B?fﬁﬂﬂ'gly?)gﬂW% @arﬁpg@m@pmm@amnw-&-ﬂuom—?-

S- (4- (3 rret st h&wba&wpﬁeﬂb)@)ﬂwetnwya@ﬁdnhenyl 3-(1,15

d et sttt e e ot e e s el sy 1

- y| ) car bony tarBoxyar-piestyrietawkyaibime itribestyacetic amnzyl oxqu noline; 2-[1
oty AL SRR B0 O i P EY R B bR 7o 2O~
S- (% (et hoxymmyb@whamitlpwat-barbdxyyhétbmybmnmhes car boxypropyl ] anmi nocar bony! -
-Sf l( Z?E ngﬁgss%%% Péngl)g gr§¥|n- -yl)ca n%%-&rgg}yppd(pyﬁ%ﬁ'u c.la'rb%?l'yl-ﬁﬁmgﬂ'lyl-&

-yl ) car bonyRu@ede @evbpm—d)-mgﬁﬂt}am)phenyﬁmbthnmuﬂow i trifludrogdetic acid,

a2 3*‘?"*%% poiRgaan e %ﬁa%%”ﬁ“%%@?@*fﬁﬁa%‘?%& Fehyt ar bonyl - 6
-fl uoro-7- ﬂtbwyarbanm nﬂapﬂmmxqunohwnw le@eidiui nol i ne; 2-[1

S- (4 (eif 92(?’ ﬁéﬁ&@%drﬁl)ﬂﬁér@ﬁhﬂ Jl)cyrbér?yﬁémﬁkyp%d?ﬂ‘érﬁﬂ&%&pw -Js,am nocar bonyl -

nmet hyl - 6- | uor o) phenyl ) met hoxyqui nol i ne in
t rifl uoroac glemylls&(p@ 32/1)[qethoxyqumohne in tnﬂuoroaoetlc aC|d
S-(4- (@hsx&w&ﬁwbarm) Sén%ilhﬂ )Jl)carb?mcyaaleenwkyp%mérhﬁmaww {2am nocar bonyl -

- et hyl car I- - met hoxyqui.noline in trifluoroacetic
aci d: yo gnethythuazo¥-4—yl)met xyquunolme |r\1/ tr?ﬂuoroacetlc &d

2-[1 S (24 eqnmmwewb@wbmmaﬁn%wbbnyyh)wd&wﬁorfyipmm;@mﬁmw}am nocar bon
yI- - (5- rretE%/ﬂLi axol - gl ﬂ‘? h)SW UI noIHne in trifluoroacetic acid; 2- [1
- (et hoxy ) 'ﬁ?\ B’é’P qro PUIVTE 3- car boxypr opyl ] ami nocar bonyl
( 2- 2-[1S-(4-(ethoxycarbonyl)piperazin- 1-yl)carbonyl 3-carboxypropyli]Jaminocarbonyl-6,8-difluoro-

4-(1-carboxy-1-phenyl)methoxyquinoline in trifluoroacetic acid,;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-chloro-6-
methyl-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid,
0  2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-methyl-6-
fluoro-4-(1-carboxy-1-thien-3-yl)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]Jaminocarbonyl-6-chloro-7-
methyl-4-(5-methylisoxazol-3-yl)methoxyquinoline;
2-[1-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-6-chloro-7-
5 methyl-4-(2-methylthiazol-4-yl)methoxyquinoline in trifluoroacetic acid;
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met hyl t hi azol -4-yl ) met hoxyquinoline in trifluoroacetic add; 2-[1
S- (4- (et hoxycar bonyl ) pi perazi n- 1-yl ) car bonyl - 3- met hoxyca
r bonyl propyl ] am noca rbonyl -4-(1- 5

phenyl -1 -o§ w)ﬁﬁﬁg‘ponyl -1 -chl or o) met hoxyqui nol i ne;  2- fderus2003/039079
S- (4- (et hoxycar bonyl ) pi pera2| n-1-yl)carbonyl - 3- car boxypr opyl ] an nocar bonyl - 6

2_8[ g' fl H?Jl’é) -(4- (eth%xycaabonyls(py ﬁeré n-?—cheronylr}) %grgénldf;?mrlmo%a;b%yfl I7u0r"(l)y<?(éet ¢ acid;

S- (4- (et hoxyfusrdd(iEgrpoxyet-gizehiord)plénymethoxyglindinedn tiflugrpacetiy geidi nocar bony| -
chloro- 911 ﬁﬁt-@}ﬁ xy%a‘b%n%b%yézm 1 (flf)lcapb %WS”& po%gr%'ylﬁ%lr{oﬂsmonyl- rﬁgtrllylllgr oaceti C

acid; O
2-[1-(4- (et hfbmﬁ-(bwydwm @ernatboxy)dheyyl)MOlamu}dol!@s inariffuorageetiagid] ani nocar bony

S e e e

-yl)car bonyl dl@e@ﬂﬁmmﬁpﬁdﬂ\fn}'ldnﬁmmw it or o- 7-
net hyl - }{§%U@t1t%lnbﬁ9léf'ﬁ%ﬂ carboni)pige f&i??(g‘ﬂ)cgib%ﬂh'%boxy opyl]amlno nyl-

2-[1-(4- oxycar bon pi per bonyl - 3-car oxyprop am nocar bony

| - 6- chl or o- 76-BUqfe-{ Mg gﬂ“"((iDHE@MTC?WPM'BPWQWPWR‘BGF\OXNu| noline in
trifl uoatp@qeﬂwb@casbm)p.pé?azm aﬂﬁfyo%%éﬁﬁlamcbﬁ%ﬂﬁ%m&ﬁ%ewu f1-

S—( (ethoxy ar erazin-
-y|) Rar bonyiRhgn g %ﬁﬁ?ﬁmx}’m%%arbonyl 7-net hyl -6

f1 uoro- M(&maerHenympéMm.WWWmm1hoxyqu| noline in trifluoroacetic
add; 2-

S-(4- (et hoxy‘ﬂ'aF‘B)S'ﬁ&’/‘%y;??%PH?WWWP‘}C@MHMU%D CRSE 8PS ki nocar bony! -

- et hyl - 6- fdatmxg)méthokyquinidlioegy - 1- ( 3- met hoxy) phenyl ) met hoxyqui noline in
trifl uo

S (4-( e ?C(gfr%ﬁﬁﬂqx%gboio Jé% '?11 i/l)mog grao'%aﬁ?ﬁxy%’ °8¥ilra81 &8?8@9 %°n7oc ar bonyl -
- ditoret hyI anmnetbyl4-(1+phphdi1ydartioxy metiwxyquinetinednr yrifluoroateticacid; 2- fI
S-(4-( 1ﬁy§g‘n¢qw&%ggeﬁwﬁaf&ﬁwhd@wﬁ p@*cg}; 91'3)- car bonyl - 3- car boxypr opyl ] am

nocar bo | 'uor o- car boxy) net hoxyqui nol i ne;
2-[ (4- (et hoxrygta«pwgarppr))ﬂprpyqaminqcarbonyl -6-fluoro-7-methyl-4-(1-phenyi-1-

-yl )car bonyléy?gcj;y |,pgnyl 6-fl uoro-7-nethyl -4-(1- 10 phenyl -

| - car box met hoxyqui nol I ne;

S- (4- (3 ﬁ‘y(ﬂﬂ 9{hyl51h5§fcagqom[dpg¢%1~myﬁgqong 3(-<parbo_g<ypropyl]am|nocarbonyl-
di mep hyl et hogcrgors-panathyl -WI@ bdyAicaReR)MeskyqBinbling9r o- 7- met hyl - 4- (1- phenyl - |

1y car BT °e%?wka&apﬁmeﬁ#n m%%m%‘%%ﬁﬂ%ﬁfoﬁ%ﬁﬁ6’ﬁuoro-7-

gEE Zyl( 14i(|§_ rﬁafﬂi“:-ﬁtph@ﬁflh%ybb d*?ﬁﬁ)umoxmumom |Eer|ﬂu|ardabetLdaW oacetic acid; 2-[1
o1 hoxy 2 H SR TIe SR DR A e BEard s PP BB S or -

(rzrg'; ng) met hgn?tygﬁf(ﬁqihenﬁ-ﬂ-&ftﬁoky)m{ft}hoxyqumolme in trifluoroacetic ac(é B %o

S 1 h g ' I b | - 3- b I
o6 29 bo 3T SV B SRV B frytasbon iy, BN O el et
2-[1 carboxypropyl]am|nocarbonyl-G-ﬂuoro -7-methyl-4-(1-phenyl-1-

S-(4-(furan- % %&%M&Jlﬂdhﬂ@ﬁﬁﬁﬂ&réadﬁo)&ﬁf bonyl - 3- car boxypr opyl ] am nocar bon
yl - 6-fl uor o-

2-{1S-(4-(phenyi)piperazin-1-yl)carbonyl-3-(1,1-dimethylethoxycarbonyi)propyllaminocarbonyl-

6-fluoro-7-methyl-4-(1-phenyl-1-carboxy)methoxyquinoline; and
30  2-{1S-(4-(phenyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-6-fluoro-7-methyl-4-
(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid.
E. Alternatively, 2-[(4-(ethoxycarbonyl)piperazin-1-
yl)carbonylmethyllaminocarbonyl-4-hydroxyquinoline (100 mg, 1.0 eq) and cesium carbonate
(300 mg, 2.5 eq) were combined in 10 mL of DMF, Methyl 4-(bromomethyl)benzoate (65 mg,
35 1.1 eq) was added to the solution and the resulting mixture was stirred at 50°C for 30 minutes.
The reaction mixture was poured into 200 mL of ice water, extracted with 2x100 mL ethy!
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met hyl - 4- (1 - phenyl - | - car boxy) nmet hoxyqui noline in trifluoroacetic add; 2-[1
S- (4- (met hoxycar bonyl ) pi perazin-1-yl)carbonyl - 3- carboxypropyl]an1nocarbonyl-
6-fl uoro-7- nethyl -4-(1-phenyl -1-carboxy) met hoxyqui noline in trifluoroacetic

add; 25 243 %Zo4d=s6és 1 - di net hyl et hyl am nocar bonyl ) pi peli,@qvmgzdm,ygg},ﬁar bonyl - 3-
car boxypropyl]am nocar bonyl - 6-fl uor o- 7- net hyl - 4- (1- phenyl -1 -

b fl h
Tot per ay FeEIS S BallE phdhetds el Bad it o BE W Prer Tl e ey SRR FEN o ar bo
nyl - 6- fll'hmcrode7mmmr¢1ylas purffied bly Bash cdumnechbamatygraptyds poyide@-(41e; and 30 2-]1
S-(4-(ph
2y oo bEm g P'%éx%%"z;pyr>fafb°" imetryflaminpeagbonyites
( 1- pheny Methoxsamenyt ﬁwm«}«thn@(m@g)nwalsolummiédé{-u c acid. E
At et gat tonebeartbnliphod i HEat RN MARREAT Lo

yl ) carbonyl met h am nocar bon roxyqui noline (100 and

cesi um cHeRENLe 0"3('@90“@)"1‘2"@“%(:{)3 "0@1“134 b nisIFwas ?dr‘i'eié nﬁ‘éﬁoﬁjﬁlﬂ‘g Met hy|

4- ('br omopioH B)Ledtaatdre ThHE Pesiifling ?e%cﬂonlmuﬁme W&Sstﬁédﬁdaﬁt&eﬁthﬁnﬁé?éttﬁelfm and the
resultin The reaction m xture

ur e rre at 50C. f t es
e Dour Hot Rilgwee BY Srandart otk-Gito provided b5 TR A 2114 ElonyebrpoV PSR- 53 \i0
2004/ 052ﬁﬁﬁ&6ﬁhé{ﬁﬂ%ﬁ?&ﬁ%ﬁ%94 -@AceitRikpberzpidxyqimolitegani c phase was washed
0 e was

th 1 00
bur i 0ed by 1T asn b8 ETHRr AR larihd STePaPe: oA i Verd bipated:
( et hoxy c 2{(d<ethidxyparbenyd)piparaZinyl-ylcarbboyiméthylamiigcansomd-dBbony| - 4- ( 4-
nmet hoxycar bo %}8&%,% %B%i%%b&lggd nmg). To a solution of 2-[(4- 5

(et hoxycar bonyl) prperazi ohyl et hyl ] am nocar bonyl - 4- (4
met hoxy c Z{(@dethoxybarhon)pipgmainioyljcatbofyirsethyjlaminocarbotyl-#HB- was added a sol uti on

of 16 ng LiQY § I figd - The resulting reaction mxture was stirred
at anbl ent terrpt%tﬁﬁggoquruv@ ours, followed by standard work- to

provitled 65 g of AltemativelystdasysparsionsfiNabi (520 g, 8-20.mmol), DMF (8 mL) was
yl) car boeevdea%tslawh&@a@zﬂpsa(atzanuiycémw)sraé@aﬁmmesmﬁmwlsu noline. 10 F. In a

simlar manner oW n ound wer e prepared:

2-1(4-( eﬁ'ﬁwwﬁ\owgmmqmyaamwom%%ﬁ Ayriver Wy%rﬁmy@a'mdﬁg) mg,. ( 3-

met hoxycaebaﬁbﬂl)).bgwn:y(l DRI UTHEeadlBR nﬁmﬂe Wab Gtirelaadt b%mafeh@ew:&@fdaso azin-|

-yI)carb Irret %L& rbonyl - 4- ( 3- carg4 )benzgw inoline. 15 G

Al ter nat °%8€'B% ¥ ahropep ?% 831 m '}J PWVESS L) was

deed?] aI Sdﬂhe!dtdrdelséfanaﬁdﬁaéﬁbn(rﬁkﬁ]tvw&&febﬂﬂ%él 5wmial &igm- theyédlmr bwmryl -3-(1, 1-
I met hyl et hoxycar ba noc -6-C Xyqui no

line (50¥AYSY 6’%’5’ ﬂ%‘%‘}f)’ qﬁgl_'%\ﬁéuf tegﬁgepgg h"t‘ﬁ?"&' %@P@El rred at

anbi ent ashrine afollowedfbyrevagorationanddiash db_lmm cl1r¢matogrbphythtyi-2% MeOH in DCM

a- br omopRe il AL A5 GethdxyedrbonipberBinl1-jftatdihy 631 AL - ) was

dimethylethoxycarbonyl)propyiJaminocarbonyl-6-chloro-8-fluoro-4-(1-methoxycarbonyi-1-

25  phenyl)methoxyquinoline (324mg ). 2-[1S-(4-(Ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propyl]Jaminocarbonyl-6-chloro-8-fluoro-4-(1-methoxycarbonyl-1-
phenyl)methoxyquinoline (324 mg, 0.45 mmol) was then treated with TFA: DCM (1:1, 1.8 mL)
at ambient temperature for 4 hours. Evaporation, dilution with DCM, and repeated evaporation
gave a crude product. Flash column chromatography with 100% ethyl acetate and 3-5%

30 MeOH (with 0.1% acetic acid) in ethyl acetate afforded 2-[1S-(4-(ethoxycarbonyl)piperazin-1-
yl)carbonyl-3-carboxypropylJaminocarbonyl-6-chloro-8-fluoro-4-(1-methoxycarbonyl-1-
phenyl)methoxyquinoline in acetic acid; (233 mg ): NMR (CD5;0D) 1.25 (t, 3),1.99 (m, 1), 2.2
(m, 1),245(m, 2), 3.4-3.8 (m, 11), 4.16 (q, 2), 5.25 (m, 1), 6.38 (s, 1), 7.45 (m, 3), 7.68 (m,

4),8.10 (s, 1), 9.05 (m, 1) ppm.

35 H. 2-[1S-(4-(Ethoxycarbonyl)piperazin-1-yl)carbonyl-3-

carboxypropyl]aminocarbonyl-6-chloro-8-fluoro-4-(1-methoxycarbonyl-1-
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20 added dropwi se and the reaction m xture was heated at 50C overni ght. The
sol vent, DMF, was evaporated in vacuo. The residue was treated with et hyl
acetate, washed with water (2X) and brine, followed by evaporation and

flash col wp@260loes®t ography with 1-2% MGH in DCM to 3ciRisshodndedro
S- (4- (et hoxycar bonyl ) pi perazi n- 1-yl ) car bonyl - 3- (1 1 di methyl et hoxyca

Lﬁg%: )L@fﬁglﬁ-b%{ﬁ?mgwp @g[‘g‘%dﬁg; (36 23%hn|1n% w8asfah td10a m| renPft‘Ihl-m%((‘)?E‘aRP&X -1 25
2- [ 1S ( 4mlErddiQld #4 eqhyTHeomixtutrazvas sfirred gt @ambleattgmp@rature for 1.5 hours . The pH

di met hy' &Enenyﬁ 3 Rt SR 1 ﬁgle&?gggbafamgﬁﬁg%%%w ét%?ﬁi?eté‘t Ghg et hoxyca

r bonyl - hoxyqui no $PEat ed with
TFA: DCIW\(apor:atlomofsownt)to give amnsieaneducte flash golume chtamatographywith 8% @that i on,

i) Ut § on oo HE RARLE o NSO Bca 8B FroBiel g8 pr oduct - i ash

col um c romat ogr a 100 acetate an MeOH (wWith 0.1%

acetic a anFPOQY' "%bi#Q@W&%@prpﬂam@ﬁwwmww%ﬁh azin-1 -

| b ]
grécir(g&nfg 19 Carygy dawu.&.ouaemacaﬁ&@end@@rﬂw AR ABDRIOY £24 4. 3) 1a9C9|(r; (233 g

n
O R (BBl ), 24510 2 b3.43 BYm th 4.5 (0. 30 520( T B 35400 T4GT IS T, 4 a6
(m 11), 865@36119;022&1,1}5;:&#5 (m 1), 6.38 (s, 1), 7.45 (m 3), 7.68 (m 4).
8. 10@ (m 1) ppm 35 H.

2-[1 (4 (Et hoxycar bonyl ) pi perazi n- 1-yl ) carbonyl - 3- carboxypropyl] a

m nocar bonyl - 6- chl or o- 8- f | uor o- 4- ( EXAMALE3/Ccar bo nyl -1- 54 WO 2004/ 052366

to & mxture of THE Ho0, Compougab offarmulasdic) Tihand Uah ) The mixt utre vias
stirr edhat ami entrotaeﬂipmreaxbﬂﬂ[asf(m{etﬂoxﬁcdﬂmuysp;pera'ﬂmm%ah rbaiwle-(was adj ust gd to
3.0 wit r Lon W t| Y. tate an
evapor at ucr. ' gr aphy
il onSinhi Prony I uinaRiontly PR SrRndore F73 e 857 shf),
wi t h13.0086dC480; (1.33 gc4 manial) ia 20 nik- OISO Madeldded rhdthyl 3iamRibenzoate 160 yig, acet at e
(et hoxy cHTER,THA resglon,was heatad o S quamiapt g togcton s (Pred spd RUAISESY 6. e o
ro-8-fl unrpgaratwer!PL@etpbﬁggiztm;éﬁgthqmmwpqmmynﬂn@carnomtét(ﬂ 4-acid (30 ng):

g;VR (C?g%ﬂwﬁﬁxoﬁ%ca w%;op%ﬁarﬁﬁbcagﬂa(gl ?n%thﬁ%ﬁ-%rhgthégé%rb%ﬁ%z )8 854 (2 91§1m

9. 02 (mP'H‘O’MﬂH*PO' ). Conpounds of fornulae (Ic), (ld) and (le) A
To ap@i xture @f 22l 1@(4 (Etﬁ&&@&b&%b@@r@i‘lh-)l@l)@ﬁb@f@'l-@ﬂlw| ) car bonyl -3-(1, 1-
di et hyl et hoxycar bon am nocar o% yl - 4-chl oroqui nol i ne (475
ng, 0. 87dmeH % omash?av' a’(“f°%b‘§‘y"74m 4 Qn 20 nL DMBO was added net hyl

3- hydr Oxmbmamaﬁben)(l)bﬁ&\quunﬂonﬁmﬁob Tbs mmayhagmsmdh@ahﬁﬂur@tof 60C
overnight. The reactio tere and eparati HPLC to
at for " 2meiuets et R ol Brsmprienelds B 4T Tryboes and gt o, e
solution was evaporated to an oil and dissolved in MeOH (10 mL). Lithium hydroxide (3 mL,
25 0.25 M) was added and the solution was stirred overnight. The reaction was evaporated,
adjusted to pH <7 with TFA and purified by preparative HPLC to afford 2-[1S-(4-
(ethoxycarbonyl)piperazin-1-yl)carbonyi-3-carboxypropyljaminocarbonyi-7-methyl-4-(3-
carboxy)phenoxyquinoline in trifluoroacetic acid, (25 mg, 15%). 1H NMR: (DMSO-ds) 1.15 (t,
3), 1.80 (m, 1), 2.00 (m, 1), 2.55 (s, 3), 3.30-3.60 (m, 8), 4.05 (q, ), 4.95 (m, 1), 7.05 (s, 1),
30 7.61(m,2),7.65(d, 1),7.75 (s, 1), 8.25(d. 1), 8.91 (d, 2) ppm.
C. In a similar manner, the following compounds of formula (lc) were prepared:
2-[1S-(4-(ethoxycarbonyt)piperazin-1-yl)carbonyl-3-carboxypropyl]Jaminocarbonyl-4-(3-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbonyl-4-(2-
35 carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
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di et hyl et hoxycar bonyl ) propyl ] am nocar bonyl - 7- net hyl - 4- ( 3- net hoxycar bonyl ) -
phenoxyqui noline (200 ng, 35%. 20 B. 2-[1
S- (4- (Et hoxycar bonyl ) pi perazi n- 1-yl ) car bonyl - 3-(1, 1-

di met hyl etw@x%o04@85286nY! ) propyl ] am nocar bonyl - 7- met hyl - 4p37ys2003/039079
met hoxycar bonypphenoxyqui noline (200 ng, 0.3 mvl) was dissolved Iin a

m xture | orj de riflugroa ' cid (5 4:1 m xture)

and st 1 1 7H S AR EIEoRNo Rl erobiyiz 8RB fesboly 2 4rife’™

di ssol ved i n chtbOKy)pHemonyquinoline ihi2,22-tiflcbrorsti1eathgrediol;, 25 0. 25 M) was added and

t he sol uj_f1@y4) ' L Al | : ed, adjusted

o prt <7 1T SRaSubR KRR Yicanbif s SRk ISR, ot

( et hoxycar borsgtopiphengsiayineling in 22:36ifyaro-3.1cqthanediol;

r boxygpr ol L RNy e4rD éradml AvR3- CHBIH .ne in

trifluor oggle(fmi?%:t aci d, &%Emn{;%fg%{%arﬁglﬁﬁwﬁ%%g%@ﬁ;ﬂel 15 y'(l?,ta 3), 1.80 (m

1), 2.00 (m cajpoxyneirylphenoxyquinpling)indrifiyoropggticarid; 4 05" (g, ), 4.95 (m 1),

7. 05 ('s,2-f1)S-(436thdxyEdrbéril)piperazif- Byt)chonyl-B-carboXyprdpyljarhihocdtbatyl4-(8-(11) , 8. 91 (d,

2) ppm C In a sjmlar nqﬂqer, the,f?llpmm€% conmpounds of fornmula (lc) were

pr epar ed: 2_a[11no- -carboxy)methyl)phenoxyquinoline in trifludroacetic acid;

S- (4- (ethrrsyaqsthonyvarbpriynpiasizin: tlylxhbosyl-a@amoxprapyilamnyeiromyld-enocar bonyl - 4

‘Sf ?;11_ cf o Eggla h&“ﬁ%ﬁ%ﬁ{,@@ﬁgﬁo@yq%in%ﬁé h b 3betic he; ©t hanediol 5 2-[1

- yI') car i[1\8H4Jethanybarkymyl)pipgiakinrii-yllaaboid-8icarbdxypropyfaminacdrioonyl4 (Bemetkylqui nol | ne

in 2,2,2-trifdl - - [ ol 4/ 052366 PCTI US2003/ 039079 2-[1

S-(4-(et hoxy(‘:‘sé{':'ré 3%??’?%'1%%@?% ‘9’!“?%3&@8%& 1 3- car boxypropyt]am nocar bonyl - 4

- ( 2- ami ndHS-(ddethoygarboryhpipgraainricylicabonyh3Zadogypropyflamiopcarionyi-e(Scatmatyol ; 2-[ 1

S- (4- (et hoxyeas: ANl o Aaks =256 xypropyl ] am nocar bonyl - 4

-(4- carboxyQgﬁ%ﬁ%%béﬁ?ﬁ@?ﬁﬁ%ﬁ?ﬁq%b@ﬁg?ﬁﬁ@¥%ﬁ%?@?%£§;ethanedioI; 5

2- [ 18 (2-{1st(hdathenrarbenmpipeiaginzlzviisarbopyl-Beaibeurpjoryiarmiapeasy-b (#yetraael-nocar bon

yl-4-(3- car lw%n% uindieOR/SIriABboNe-étharledid; lawgr oacetic acid; 2-[1

S- (4- (et hoxycar bonyl’) pi eya2|n-1-%%)carbonyl-3-carboxypro yl ] am nocar bonyl - 4

- (3- (1- HHSr{8-(atheyFy Wﬁﬁﬁ?ﬁﬂ‘)‘pﬂ [MrdtcatexyREcRyiaminpea tstic acid;

é— E i (eth tﬁﬂugromelthyls_ulfonylamino)phenf)xyquinobline ir|1 triguoroacetic acid. _ bonvl - 4
- (4- (et hoxycar bony i pe in-1- cay bonyl - 3-.car hoxypr opygam nocar bonyl - 4-

(3-(2- 10 amitho- 255‘86‘@?&9’52’2@ r?;ﬂf‘)](?fﬁ@%{mma?fﬁﬁaﬁr 3%¥B?¥?'§or oacetic acid;

2- E 120( (rr:!ethoxycarbbonyll)propyl]aminocarbonyl-T-chIoroquinoliPe (0.15 g.b0.313 mmol) and 1,2,3,4- o I

S-(4-(et ar bonyl.) pi azin-1-vyl.) car Qonyl.~3: &AL L nogar bonyl - 4

25 et HPEERRNO R (05 B ik SRR S aNEE PR e R0b D 5 |

S- (4- ( et oursy Clhe beatyion pap purdied by tevefspd-phaserbjfLC3 - Therdroducpwapdisdoivet 025 bonyt - 4

- {577 Xi6n &iHioR b SRRIIYBE hBrk) PUHERGHOHBY Vekdelphale HPLE aHGHER RIS act d:

2- [ 1S- (4i4{(ethbxyzgrbomytipingtarip: foy)cadhionyl-B-carboryprepyfigmingearberyb4y h2.8dy| ] ami nocar bon

;'n;j“zé 3 fefriHyBroRbquinaihl2-RIYERBIEH WiBbloB&tit Bcid; 16 i 4 Edrptth@ oflformdd (i@nedi ol ;

E. In a similar manner, other compounds of formula (ld) were prepared.

F.. A solution of 2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-(1,1-
dimethylethoxycarbonyl)propylJaminocarbonyl-7-methyl-4-bromoquinoline (10 mg, 0.17 mmol),
3-carboxyphenylboronic acid (0.26 mmol), Pd(PPh;) (40 mg), and 2 M sodium carbonate (217

30 uL)was combined in 10 mL of toluene-ethanol and heated at 80°C overnight. The reaction
was purified by reversed-phase HPLC. The product was dissolved in 10 mL of 1/1 TFA-
methylene chloride solution and stirred for 2 hours. The product was concentrated in vacuo to
afford 2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(3-
carboxy)phenylquinoline in trifluoroacetic acid.

35 G. In a similar manner, other compounds of formula (le) were prepared.
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[1

(4- (et hoxycar bonyl) pi perazi n-1-yl)carborryl -3-car boxypropyl ] am nocar bonyl

(3- trifluoronethyl sul fonyl am no) phenoxyquinoline in trifluoroacetic acid.
A sol utw@modfs23ed 1S- (4- (et hoxycar bonyl ) pi perazi n- 1- plorfRLR0I0H793 20

(met hoxycar bonyt ) propyl ] am nocar bonyl - 4- chl or oqui nol i ne (0.15 g, 0.313 mml )

and 1, 2, 3,4- tetrahydroi soquinolin [rm)l) was mxed in 3 nL of DVBO
and heated to 100C for 18 hours. %M ion was purified by

rever sed- phase HPLC. The pr odmdcewmﬁdmg)‘smcésr n 0. 25 M Li OH sol ution and

stirred for urifi cat rever.sed- fforded. 2-[1S-
(4- (et hoxyca?r r‘?@\"é’rﬂf&@r?ﬂpﬁu iﬂq)“teé?\f%r\%ﬂmg'"gg?&'ﬁ 'Sbiﬂaf‘%ﬁlﬁ%ocar bony! - 4- (
1,2,3,4 dlﬁhdsphata(‘h}\ﬂpt)lremptnrmh|teste’2+qsln);dpumam~aslmdlmtelelsfdnd@at(msmd c acid, to
form C o I E. In a simlar manner, other co ounds of
B Bl 5, "

formu re prepare tion of
2-[ 1S- (4Methedsoxycar bonyl ) pi per azi n-1-yl ) car bonyl - 3- (1, 1-

oo ot SR BB ABARGA Bagidond i S Bl gng0) 12 (10
and 2 M Riajgieteancentigtasavese emvatﬁeo Bfor 1Rarinues arndrthel resuiting pelietsosere
tol uene- :%E&L%@ﬁlied%'ﬂﬁroaﬁﬁd ?ﬂro s b WgY@JJHM I, 3T@&Lf|@qn{%? MWS gy f1ed by

rever sed- phase ved I'n TFA-

net hi endERES O 18Jea/ab I BRA, dr5 mMplusose. PHE- e)éupp,!ernemee by 3%heacigrci@tedexirpse

concent r@bﬂ}' THis pRfeld? s&é?)enﬁf:ﬁ Qéﬁspun at 680 g for 10 minutes and the final pellet was
2-[1S- (4- éet hoxycar bon){ pi perazin-1-yl)carbonyl -3-car OX@ | | ami nocar bon

yl - 4- ( 3-TeRLSPRRAES) N Plateld H'E?f"r'?SIbP?ﬁ%r (2QmM F? buftsr. At EPi 140 pMNa KChZ sinmilar
manner, @MMGCIS O MMEDTA, @ﬁ%fssmlrm@Iueasev\epg/rrmrép&ﬁrnmand 5ﬁgM4D 18GHRAHIr)52366

PCT/ U52003/ 0 79 EXAMPL REC Bi t W f the
conpounds of ?b?% ?Wéﬁ??'aﬁd?@ ﬁ@hq b'P?ansp‘Pegfriie b ﬁﬂ §|1 B h\‘%ﬂ sphat e
(" ADP') petletapsuspendad irt ﬂsﬁemdbuuamgrguﬂwnmne pmhemrﬁemwmlmdmgao@htrpmmmﬁned 5

Concent ﬁi%da?eﬂré@wgﬁﬁé‘ﬁ?riﬁr?%wﬁ o et 5o it B Beeee

concent rt’@erwal).e spun at 680 g for 10 minutes and the resul ting pell ets

o Wyl 7, o R RBEE WSl B sk PR Ehelrio BB S0 bt 1
S uppl enesampguids andowashel! platelets: in QGwell plates. Tbextaa)ction’srwese MMtaealele@us pensi on

u g nded in
pI at r‘te@b rglfiﬁe ﬂ){)é?’berﬁpesrﬂ Bi séﬂgshﬂagg gﬁd‘&ersgfdp'p@& b)‘/‘ﬁﬁt fi Ifr%%H%Ht%nM Ka - 2
M MyCl 296-well, s_ieqserfbeo (QF%fmsrL\plaes rfﬁup\gem@s@hms W%LW'%%W'%W\'“WFM 2 wg/ L
| eupept i fer (BHELS)| ahe aWRLAL df?’#]@-ﬁn@th@lfmﬁﬁboﬂmb%@#I@Péjwé’ssm%%%'bbed in
Exanple 13 wth the final resuspended in platelet binding buffer.

The bl at SHSIR6AT Fa4ARa.f Nen-BparTicrinding Was delsrhingd i tbe prssence of 10 M

unlabelied 2-methylithio-ADP. Competition studies were done using a single concentration of

2-
S-
4-
D.

25  [*P]-2-methylthio-ADP (0.3 nM) and varying concentrations of test compounds.
Results:

The compounds of the invention, when tested in this assay, demonstrated their ability to
inhibitor the binding of [**P]-2-methyithio-ADP binding to the human platelet ADP receptor and
the rat platelet ADP receptor.

30 EXAMPLE 5
ADP-Induced Aggregation In Vitro Studies

The compounds of the invention were evaluated as functional antagonists of the

platelet ADP receptor using both human and rat washed platelets.
Methods:

35 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

57



x 1(? per well) was nornalized to the nunber of platelets for binding to
human platelet (4-6 x 106 per well). Binding reactions were initiated by
mxing ["P]-2-nmethylthio-ADP (0.3-0.5 nM, test conpounds and washed

pl at el et s wa2@os8éel Pl ates. The reactions were kept apcpiRbdslbzodd
tenperature for 60 m nutes under constant shaki ng and were stopped by

washi ng. Beapidtindbfe T8 vgumg SHF 40 EPhgkipytspe platekiafh Bhide Lot o1

[ " P] - 2- nwashyrepdred by \Eidtrifagatidn ab8athgefof B4tseccessivss1.Gmaisute dderials, with |remaMa| at i on
o .

(il abel | 2QPEPREBRE dekh sbhr A Slailef, sifleds Befs Wil faftoRhErs/ Chnfloaddh 1

concent r @108 fer1 5ZBln[JtSSPW32heﬁap|hfyletstﬁe prepared fremithg PRRDy\cantyjifugation at

concest 1 gdg dgnf@mmﬁu?e%tanemy@ré@peueﬁ% bikied I PyrB PR t1 37 mi Rc, pyent | on.

when teste his assa denponstrate heir a Illg%l I bi
R

bi ndi ng ®M K&t mHL. WQQALQH?@MBPWHQ]GWMMQQ'&%@WG 0355 BSAS f)NDT" receptor

and t hegii@se 8 AMHERES PR 7.95 Sitpfemented wiAtPlos EcBQBruh&d unRbiAaes @ | on in
Vitro St ud| e Theé)?wrapounds of the inventjon were eval uated as finctlonal

ant agoni ¥esheg f total tipes undenthese aridic,eanditiors 3 tB%P'ﬁteFﬁﬁ pelet sollacted by washed
gl atel et eentrmlﬁg*ah@da eaogffoﬁwmmuteemuﬁmbrht@ﬁpemahe? mhbﬂiﬁhﬁi/kdtélétfﬁéﬂét%ht hy,
ru ree vol u o] acid/cit e rose
bl ool | raRebl P X 1R pRrelettmiin Hace s vt SPniina s 4 G SR0sa00hs 02366
PCT gyszoaaé@?ﬁﬁa&sldnhﬁsadedmt}:ﬂm fomef]léaslt Bom“lésgg'“’“" studies3. 8% d by
acid/citrate r telet ric as r
centri fugatl %‘e%({ néggmf'f@ ceg agg@g%pggvsafs aiérg ﬁi% ﬁ"?a“’g‘g(‘éﬁ? , Wth
renoval aggregometePRA hafplateletesusensipni(0.5 AlL) wasistirredeait $200srpre HRRRANfibapogener e
erforme trd ' tel et
Br epar ed<q]0 ?%%qﬁ%ed’dh%gﬁ&eg%ﬁ? ?"f’f‘ﬁg‘#?&‘{'\'&g‘t‘d@ %@B’M I '%ggﬁqﬁﬂhgseaﬁdst \r,:ﬁr ©
pl at €3 et prgsdnce or absenceaf @itagonist. Plateted eggregaliph was (nﬂgwmmae:asldmpnwf 10V KCl, 12

mM NaH
01 ucose, e M ADP ORIl it nbuman jlhdite des o o ABRSsuthatin . 1
pl at el et ©SpRRsR) in Wéé‘h%ﬂ‘oa'thEQ far 5(5‘!“"‘!t9§3 ARRrinducadggragatianowasquantified Bdi t i ons

and the pbadufh@hcragid iR lightatanSmissien '@%T) dbﬁ{ibhfehftb'g?fbdé’ﬁ' baffer@8ftrdll fcgyvalies M nut es

at anbient tenperature. The final platelet pellet was 10 resuspended at 2 X
10 pl at everegetermipgd W’FQ)'B@“S)’%"EIT‘?‘EW‘*Q‘:‘B?&"al ning 0.02 units/ni apyrase. This
pl at gd et Rggukpensi on was kept at 37C for at least 30 minutes prior to

e PR G5 RSP SRA B e TR S 5 6 2
1200 r pninhiblt ABR-ifdubéd plawi®t aggregation in vitro in human and rat washed platelets.
EXAMPLE 6
Efficacy Assay
25 Inhibition of thrombus formation by compounds of the invention was evaluated in the rat
arterio-venous (A-V) shunt model.
Methods:
Male Sprague-Dawley rats (350-400 g, 10-18 per group) were anesthetized with
Nembutal (65 mg/kg, i.p). The left carotid artery and the right jugular vein were each
30 cannulated with a piece of PE-50 tubing (8 cm, siliconized). Fifty minutes after anesthesia, the
arterial and venous catheters were connected (A-V shunt) by a piece of shunt tubing (Tygon S-
50-HL, 6 cm) that contained a silk thread (6-0 silk suture, 10 cm) coated with collagen (Horm,
100 pg/ml). Blood was allowed to flow through the A-V shunt for 10 minutes. The amount of
thrombus deposited on the silk thread was measured as dry weight (24 hours at ambient
35 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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(400 pg) was added at time zero for 1 mnute followed by 2 mnute
pre-incubation in the 15 presence or absence of antagonist. Platelet
aggregation was induced with the addition of 10 or 31.6 pM ADP (submaxi mal

response) wo 2u4/eszed! atel ets or 3 or 10 pM ADP ( submaxipgfays203meRse) 1 n rat
and nonitored for 5 mnutes. ADP-induced aggregation was quantified by
measur i i I 1 1L $S.L 9 T ' uf fer
cont ol DoplaiE B3Rl eibbar T T e lakel s Glok b e e Bpdal 0
Resul t sthend otBempoV alrnt &r measurements of exvivapiatalet aagregatipm andyplasragsleva)s

denonst pahe Eorhptitind Bf thklikehfon. | Nhi bi t ADP-induced platel et aggregation in
vitro ip human and rat washed platelets. EXAMPLE 6 Efficacy Assay 25

| nhi bi t BE$Y!SF t hr onbus for mati on by conpounds of the invention was eval uated

i nt t h(eSr gt . \gh&ﬁfehlgdm%%séﬁcbﬁ) SUNEE bf tﬁ@ﬁ@%nﬁiot/ﬂéh@dﬁfatted\ﬁé a%ibﬁpgoa?ﬁ% anl ey
rats - \ - er gro re anesthetized w u

o kg, 599@189*%@hfbéﬁi%&?@%ra@s?waﬁ&r?ﬁﬁﬁh@w% GEmSon it e A PR R & oach 30
c ?n nul aBet tivé inkibitlorpofextelel adaEeglﬁﬂort aghi thgmbs fofmatidinl wet® als3 pakallel i réta;'rodmi( nut es
after apesthesia,.the arterial and venous catheters were connect.e A-V
Shunt) IR S5EPa8n alSmeting bariefilony e dod BhBEpY SEnte FPRRES ai nod

si | k t hcoreetbtédwith the inkibitioh wf plateled aggregation tndldced Hylthe cdrhpapad of tHe inventiod 00
pg/m)). Bl ood was allowed to flow through the AN shunt for 10 m nutes. The

amount of thronbus deposited on the silk thread was neasured as dry wei ght
(24 hours at anbient 35 tenperat urBYAMRLEDNpound of the invention (1, 3 and

10,1819 R Al Sy
2004105128 66| RAFTNEBRI00 SHMHOIS conwbundsof thesinvetisn wna ph@mageuticakypl es (1 nl)

were taken @aHIE‘T%QIitﬁteF‘éo% before the dosing and at the end of the AN shunt for
rreasuremen?s of "ex vivo platelet aggregation and plasma | evels of the

conpdund of Ahe ilngredientsn. Results: 5 Wien testedeMtMthis assay, conpounds
of the invention Q&I bfthefhvbdtnabi ity to dose-ppdgpendently i nhi bit
pl at el et aggregation and thronbus formation in the rat AN shunt nodel. Both

the inhibition oft2¢iPER el et aggregati on and t hronbu®-§%r mati on were al so
paral l el in rel aMzResiif stdafaté hanges in plasma drugsgpncentrations. Thus,
the inhibitign of thronpus formation js correlated w tlh_ t he |nhibition of
ol atel et agglBEROYRROTAIRDIEA BYFedied eispanses inicars stell SRAtA CRBSHeSEXANPLE 7
Thi s) exasmaiging I 00.rng eaths oné bapstleapsiddpproxintiite & GRsalKamydadage.e phar maceuti cal
conposi tions

B. Ingredients % wt./wt.
Compound of the invention 20.0%
Magnesium stearate 0.9%
Starch 8.6%
5 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.

0 C. Ingredients
Compound of the invention 01g
Propylene glycol 200g
Polyethylene glycol 400 2009
Polysorbate 80 1.0g

5 Water q.s. 100 mL

The compound of the invention is dissolved in propylene glycol, polyethylene glycol 400
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for oral adm nistration containing a conpound of the invention, or a
pharmaceutically acceptable salt thereof: 5 A Ingredients %w./w.
Compound of the invention 20.0% Lactose 79.5% Magnesium stearate 0.5% The
above i ngrwdi:ems23es € m xed and di spensed into hard- shgddp@8h@losddr£apsul es
J containing 100 ng each, one capsule woul d approxinate a total dally

dosage. r 0 Magnesi um
dosage Sy OB, i lenin VBB ol adoh5 ST e TR "o
The abov ef thegolatibnevtiich igfiltdred bmd Eotledpt | on of the magnesi um stearate are

conbi ned and pgra using water as a granul ati lJqui d. The
formulation is thg#‘g'arllg‘@a, m xed with the nagnesujc!r/?n%';#é'tgrate and forned
into tablets with qummppqﬂ ofthe inventioabl et i ng machi ne.200%. | ngredients
Conpognd of the i pggREi@N 0-1 g Propylene glycol 2f4y.g Polyethylene

gl ycol 400 20.0 g _ Pol sorbate 80 1.0 g 5 Water (.s. 160 nL The conpound of
the invention is ciP388Pved in propyl ene glycol, pol $8thyl ene gl ycol 400 59
WO 2004/ 0_523Gﬁme%@sbéﬁg%%mgEm%lte@%ea%uﬁwdh%%oﬁguas& édTpEulwl ent quantity
of water is then added with stirring to provide 10 the sol ution
which is filtered and bottled. D. Ingredients %w./wt. Conpound of the

i nvention 20.@,%5|ﬂg§¢|eﬁtsOl 78.0% Span 60 2.0% Thgwal@tve ingredients are

mel teq, m xed andré?llled i osoft el astic capsules_l /E | ngredients %
wt./W. 10 ConpourtP™ed Wug ﬂU‘é{ﬂN %Bn 1.0% Methyl or'"®Arboxymethyl cellul ose
2. 0% Methyl or carboxymethyl cellulose : 2.0%
0.9% saline g.s. 100 mL
The compound of the invention is dissolved in the cellulose/saline solution, filtered and
bottled for use.
15 EXAMPLE 8

This example illustrates the preparation of a representative pharmaceutical formulation
for parenteral administration containing a compound of the invention, or a pharmaceutically
acceptable salt thereof:

Ingredients
20 Compound of the invention 0.02g
Propylene glycol 200¢
Polyethylene glycol 400 200g
Polysorbate 80 1.0g
0.9% Saline solution q.s. 100 mL
25 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 L.V. solution which is filtered through a 0.2 m membrane filter and
packaged under sterile conditions.

30 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.
35 Compound of the invention 1.0%
Polyethylene glycol 1000 74.5%
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0.9% saline g.s. 100 nL The conmpound of the invention is dissolved in the
cellul ose/saline solution, filtered and bottled for use. 15 EXAMPLE 8 This
exanple illustrates the preparation of a representative pharnaceuti cal

formul at i oo 2602052389 ent eral adm ni strati on contai ni ng ceRkBeRYAsHoRS t he
invention, or a pharmaceutically acceptable salt thereof: Ingredients 20
Compound of the invention 0.02 g Propylene glycol 20.0 g Polyethylene

gl ycol 400 20.0 g Polyethyleoe lglyta 4800 1. 0 g 0. 9% Sal i n€4sBbution g.s. 100 nL 25
The conmpound t hyl ene
gl'ycol 400 ans tfaot B ol gt 30 .*é?%%%’”aﬁée%ﬁ%ﬁ“%%‘%@d rufibge

sol ut i onCQ"%a"ﬂ'ma?}f’adﬁ@Hwﬁwmh stl rring to provide 100 nL of the I V. solution
which is filtered through a 0.2 mnenbrane filter and packaged under
sterile conditions. 30 EXAMPLE 9 This exanple illustrates the preparation of
a repPesentative pharmaceutical coRSO¥PLEJ nB in suppository form contai ning

a compound of Tridalealishatds 1R prépdhiARh ERS RéthdseAlalive AHURRBLANLA: foridkiont her eof :

I ngredients % w npound of the invention 1.0% Pol yet hyl ene

gl ycol 1@06‘3‘?@13 Q%%WWMMWB@%@G“WW@OSP@WU"W reetighiesalt gl ycol
4000 24. thwebfie i ngredients are nelted together and m xed on a steam bath,
and poured into | ds (iont aining 2.5 g total weighy. EXAMPLE 10 This
exanpl e illust ra{rg@—?q@%repar ation of a represent har maceut i cal
formwdation for iMicrohizdddontpousdoftthe imvérgioa conpound 0%t he invention, or a

pharmaceutical |y ﬁﬁcrﬁl?%ﬂgapia' t thereof: Ingredi egg%l % w./w. 10

M croni zed conpou Wention 1.0% M croniz act ose 99. 0%
The ingredients are milled, mixed, and packaged in an insufflator equipped with a

dosing pump.

15 EXAMPLE 11
This example illustrates the preparation of a representative pharmaceutical formulation
in nebulized form containing a compound of the invention, or a pharmaceutically acceptable

salt thereof:
Ingredients % wt./wt.
20 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 then packaged in a nebulizer equipped with a dosing pump.

25
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:
30 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
35  resulting mixture is then poured into an aerosol container fitted with a metering valve.
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The ingredients are mlled, m xed, and packaged in an insufflator equipped
with a dosing punp. 15 EXAMPLEII This exanple illustrates the preparation
of a representative pharmaceutical fornmulation in nebulized form containing
a conpoundv@boolieséenventi on, or a pharnaceutical |y accepiaRb®inmerot t hereof :
Ingredients %w./w. 20 Conpound of the invention 0.005% Witer 89.995%

Et hanol 10.000% The conpound of the,,Ryention is dissolved in ethanol and
bl ended with water. The fornulation is then packaged in a nebulizer equipped
wi t h a dosi ngWpietpe prezsntinventbrthasdbe®h descetedwithereferénce to theespedifice pr epar ati on
of a rep [ I aining a
corrpoundE@P gﬁhgﬁt% ﬁ@gﬁ?ﬁ%ﬂi@ﬁ@;&gﬁ a%]rg(fpﬁgg%t\@%écﬂﬂed 'd;@gggqg vgﬁ@%{éb&%@%}er eof :

30 | ngr efi@¥he made apd ¢wwaler®mbn<ham§ﬂtuten@nthwéﬁpartm foom w truerspisiéancant 11/ 12
98. 9086 Qoﬂpb%f ﬁ\@'lr@eﬂﬂogo%uaﬁltl&?mv%dﬁiﬁatbhf’nia?\ﬁmdd@@o h&ad@'h%&ﬁ&@ﬁd in oleic

acid and t pr ants. The 35 resutln m Xture is then poured |nto an
aer osol E'BHP%H H@Feﬂﬁl cerappsition|of maftes; OreRS. RraFaps SteBP’VBPQ»dOME‘?B‘@ spirit

PCT/ US20@rd £:386 6he Preisbist inveftion. SISEN mBdificatibn ard fteriti8 o BE M tHin e dcapet N
reference, to the specjfic enbodinments thereof, it should be understood by
those skPithegaims appendediheratas vari ous changes may be made and equival ents
may be substituted wi thout departing fromthe true spirit and 5 scope of the
Invention. In addition, nmany nod ifications nay be made to adapt a
particular situation, material, conmposition of matter, process, process
step or steps, to the objective, spirit and scope of the present invention.
Al'l such nodifications are intended to be within the scope of the clains
appended hereto. 62 WD 2004/ 052366 PCT/ US2003/039079 What Is clainmed Is: 1.
A compound of formula (1):
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R3 (RSY)m. ORs N(R4)n (I) R-NNNIIR2 O wherein: mand n are
I ndependently 1 to 4; Rl is hydrogen, al kyl, carboxyal kyl, aryl, aral kyl,
al kyl car bonyl , aryl oxyal kyl carbonyl, carboxyal kyl carbonyl ,

al koxycar bwoybalokaskecar bonyl , al koxycar bonyl al kyl , al koxpgaiaaRNseo79
aryl carbonyl, aryl oxycarbonyl, aral koxycarbonyl, cydoal kyl carbonyl

hal oal koxycay bonyl i_am’nocarbonyl, nonoal kyl am nocar bonyl ,
dialkylagéﬁgééﬁgéﬁg+§ al koxycar bonyl am nocar bonyl, or heterocyclyl carbonyl ;
R2 is hydrogen, alkyl, aryl, aral kyl, alkylsulfonylal kyl, aral koxyal kyl,
hydr oxyal kyl ,, am noal | ky!l sul f onyl am noal kyl ,
carboxyalkylthioa?k%Wﬁxgpiggghﬁﬁﬁgﬁylalkylthioalkyl, car boxyal kyl ,
(car boxy) (hydroxy) al kyl , carboxyal koxyal kyR? al koxycar bonyl al kyl ,
ar al koxycar bonyl al kyl , car boxyal koxycar bonyl al kyl ,
aIkoxycarbonylalkoxycarboFyIaIkyI, A&m no 0
ar al koxycar bonyl ani noal KBm - afkox
car boxyal kyl am nocar bo
(al koxycar bonyl al kyl &l kyl hefi NS
(carboxyalkyI)(aIkyI)ah%DQ?hrbon Ealk |, or heterocyclylalkyl; R3 is aryl
or aryl oxy each independently opRonaly substituted by one or nore
substi t ughdrsin: Sel ected fromthe group consisting of alkyl, halo, haloalkyl,
cyano, nitro, tetrazolyl -R8-OR, -R8-C(OOR, -R8-C(ON(R7)2. -R38-C(O Rv,
- R8- N( R7)n2nd niage ingependerdiyrifo 4 - Rg- N( R7) C(O) OR9, - Re- N(R7)-S(OrR7, and
- R8- [ N(RYis Rydrbgen) SRA; cé?ﬁox%‘ik*l,iarﬂ! a'%hlk%,' ali§dcaronyIkaroxyatyRamonyit he al kyl

OXy su

radical in the aral kyt .or ara stituent Is O tionalll% substituted by

one or nore <GROKyAKYCAONY 3lkxyeatbenyisiivicaraonyl. Akoxyarranylalkyalkaxvearony.  cyano,
nitro, - R8- CRfylcartithy afaflkokysamBony?, cyclbBikfiédddnifi, halb@ikddycafdchyl,

Caotarbonit

-R -N(R7 O Rt d - R9- N(R7) C( O) OR9 d wh Ln th I dical in th
aral kyl or AHoEBPnE BRI e b A SBY! onal |y substituted by
(r)]nle olrkrmre sau&mxydammylaminosabenw,?drétemnydwuarb@nydup consi sting of al 8/:\'( Rr;salzo,
al oa . r Z - R8- - R8- - R8- :
"Re” 0 O s TG B, pEAE Ao il G o G, amircad
. 5%- B(S 5(7)% 3/88 (D)abamsulmwam!mgkylW@lkﬁbi@lmhlktﬁﬁiamr@wumﬁ6

rou
consi sting o?bg ﬂ’f&%‘g@%’%’%w&%ﬁg‘%%ﬁ‘?’ﬁ?"ﬁ%?ﬂhgﬁ%’{y ﬂa: %@I , P
hal oal koxy, rajalkexygarbenytatkyl, sarboxyalkoxycabamiakw: alkakycarbpoyiakoryparbonylalkyl,

aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,

alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyt,
(alkoxycarbonylalkyl)(alkyl)aminocarbonylalkyl, (carboxyalkyl)(alkyl)aminocarbonylalkyl,
or heterocyclylalkyt;

R? is aryl or aryloxy each independently optionally substituted by one or more substituents
selected from the group consisting of alkyl, halo, haloalky!, cyano, nitro, tetrazolyl,
-R’-OR’, -R*-C(O)OR/, -R®-C(O)N(R)2, -R®-C(O)R’, -R®-N(R"),, -R®-N(R")C(O)R’,
-R®*-N(R")C(O)OR?, -R®-N(R")-S(0)-R’, and -R®-C[N(R"),]-C(O)OR’;

or R* is aralkyl or aralkoxy, wherein the alky! radical in the aralky! or aralkoxy substituent is
optionally 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).,
-RE-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,
-R%-OR’,-R%:-C(0)OR’, -R®-C(O)N(R"),, -R®-C(O)R’, -R®-N(R’),, -R®-N(R")C(O)R’,
-R°-N(R")C(0)OR?, -R®-N(R")-S(0),-R’, and -R*-C[N(R");]-C(O)OR’;
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am nocar bonyl , al kyl carbonyl, nitro, am no, nonoal kyl am no, dial kyl am no,
car boxyal kyl am no, al kyl carbonyl am no, di (al kyl carbonyl)am no, hydroxyal kyl
di al kyl am noal kyl, carboxyal koxy, al koxycarbonyl al koxy, di al kyl am noal koxy,

and het er voymbydsadskoxy; each RS is independently sel ecp $Ho8d0sbds 9r oup
consi sting of hydrogen, alkyl, hydroxyal kyl, aral kyl, carboxy,

| k d; | al kyl ; R
oL oxy capRaNt Bl BN SBEAom H80RBSXabitbo oFfocBl KR SAERPTY 2
hydrogen, al kgralkom balo, hﬁlqallwyhaloakomdlydmwanaealkwtﬂw Carboyy, Blspxycarbonyl,

straight or bérﬁaﬁ&&%n?ﬂ EMlll@él'Boriji‘%itr‘?: afing, m&%fﬂyl%m‘osdlghéﬁéﬂ%“ al kyl,

aral kyl or hal oal kyl ; Si n%og st ereoi soner, m xture of indivi dual
st er eoi somer s ﬂaﬁxv%lkx‘%[ﬂ'em%kviﬁa Y'é’“‘"ocﬂ*(aﬂiy'ﬁﬁfa?WE@mOv tvdroxyalkcept abl e sal t

thereof. 2. Td]ﬂk)ﬂé?ﬁ'ﬂ@élkw déf'bog{a?lkd’)fy JalwﬂﬁfaﬂioﬁylaIkéﬂysalalkﬂaﬂnﬁnoélk&(y ahd R is
hydr ogen, ary| or a koxycarbonyl R2 i's hydrogen, carboxyal kyl,

al koxycar bonyhe&?'R‘EMCYE{méY ral koxycar bonyl al kyI R is aryl optionally

subst i t ueash RMs maepenaemwrsele&wbs:bh{tuegﬁoap &éﬂs%ﬂhg?df ﬁyamgbh fw(yg mwmxyamvlSI sting
of al kyl, hal oélkt]al oal

Ky 0,
"R OGO NR)T R GooT ko Bicarb@ni AR and
-R -N(R7) ( O)aﬂR;xymndnyEilql I s i ndependently sel ected from the group
consi sti 8; en | k 0X oxy, hal o, hal oal kyl,
hal oal koE‘y, q&d@%&%ﬂ c%{ﬁgxy%lgyl %qm??%darb@a}(@ghy al koxycar bonyl,
am nocar bmhﬁl is ayd(ggeoaalbnrq;yl amalkkylr ar,hakatkylp, nonoal kyl am no, di al kyl am no,
car boxya I rbonyl ) am no, hydroxyal kyl,
di al kyl a%érﬁ‘orglqigponoa&l% %ﬂ?ggl%%gﬁa%ﬁg%%% %‘,’ﬁ% koxy, dial kyl am noal koxy,
and het eaehdy’ds dmgenglkylmaIkxd ohbalealybn; R is hydrogen or alkyl; each R7 is

hydr ogengg ﬁlsiﬁéflb ’ste?édf.i,omé”ef‘hwdre oPiFudlné‘l!ia‘P ?tb*&‘:lsom@l%c Qr ﬂaobﬁnc%ﬁ?tgl%d or a

strai ght or branch ene chal n; i s hydrogen, al kyT, aral kyl or
hal oal kyP'aU@W%WJYGS?@M'%W"H@ZOOS/ 039079 3. The conpound of Caim?2
wherein: m st;

2. The compound of Claim 1 wherein:

mis 1;

nis1or2;

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

R? is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

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")2, -R*N(R")C(O)R’, and -R*-N(R")C(O)OR";

eachR‘isis independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, carboxy, alkoxycarbonyl,
aminocarbonyl, alkylcarbonyl, nitro, amino, monoalkylamino, dialkylamino,
carboxyalkylamino, alkylcarbonylamino, di(alkylcarbonyl)amino, hydroxyalkyi,
dialkylaminoalkyl, carboxyalkoxy, alkoxycarbonylalkoxy, dialkylaminoalkoxy, and
heterocyclylalkoxy;

R® is hydrogen;

R® is hydrogen or alkyl;

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

eachR*is abond or a straight or branched alkylene chain; and

R? is hydrogen, alkyl, aralky! or haloalkyl.
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nis 1or 2; RLis hydrogen or al koxycarbonyl; R2 is hydrogen, carboxyal kyl,
al koxycar bonyl al kyl or aral koxycarbonylal kyl; R3 is aryl optionally
substituted by one or nore substituents selected fromthe group consisting
of car boxywonomloknsgy car bonyl ; each R4 is is independentdoisgdeeisns fromthe
group consi sting of hydrogen al kyl, halo, or haloalkyl; R6 is hydrogen;

and Re is hydrogen. 4. ound of Claim4, nanely, 2-[1
S- (4- (et hoxyCar boﬁ"ﬁ mﬂ?éngﬁﬁlni?n 2 wherein:

yl ) car bomigl: 3- car boxypr opyl ] am nocar bonyl - 4- ( 3- car boxy) phenyl qui noline in
trlfluorqg\q«ghkc acid. ¢ 5. The conmpound of Cdaim1l wherein: mist; nis 1
o] y'dr ogen, aryl, aral kyl, or al koxycarbonyl; R is hydrogen,

car boxyaB ks}/lhydrcmlekoxgibwybarqum kyl or aral koxycarbonyl al kyl; R3 is aryl oxy

opt i onalgz }&%; cted fromthe group
consi st I(:%){ @fd@%b "Jlé %%I %ﬁ%&aﬁ(ﬁﬂ?@k@%ﬁ%@k&ﬁﬁ?%ﬁnﬁ?kfr azolyl, -ROR,
-R- (O tRis aryl_cgthy(atb) N(tﬁtlt}.lged hymne;po)np@'e subﬂiuqnls@e@ctedﬁcqnq me)gtg(ug)cmslstmg

-R-N(R ) C( O) Gﬁarboxﬁowlﬁg%ca%ga -R7, and -R8-CJN(R7)2]-C(OOR ; each R4 is

i ndependent | y sel ected om theé group consisting of hydrogen, alkyl, alkoxy,
ar al kox;PaC'hBY'é is indaneadently selﬁ@tp@)&prnéh@growmwg dypurggema b pale.or car boxy,
al koxycar bongiealkyk nocar bonyl , al kyl carbonyl, nitro, am no, nonoal kyl am no,
di al kyl car boxyal kyl am no, al kyl car bonyI am no,

di (al kyfbg]ésr'y GrRPER:Afdno, hydroxyal kyl ,  di al kyl ani noal kyl , car boxyal koxy,

al koxyc®lgmpatagekoxy, di al kyl am noal koxy, and heterocyclyl al koxy; R5 is

sel ected fromthe group consisting of hydrogen, alkyl, hydroxyal kyl,

aral kyl, carboxy, al koxycarbonyl, aral koxycarbonyl, carboxyal kyl, and

al koxycar bongl al kTHe; coRn;iosnmyfomalgeﬂ namkelyy2-{1Se(d+ &thaxyabibphyl)piperazin-1-

Pl oal ke EES EbovaRRihaiicdabotf X 33aRosToid i Rble s iRt e, ana
i s hydrogen. al kyl, aral kyl or hal oal kyl. 65 V\D(20041052366
PCTf US2003/ 03.907%he%m&ﬁn&%&ﬂp‘pwﬁéreig aim5 wherein:

mis 1;

nis 1or2;

R is hydrogen, aryl, aralkyl, or alkoxycarbonyl;

R?is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R is aryloxy 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(OIN(R'),, -R®:-C(O)R’, -RE:-N(R"),, -R:-N(R")C(O)R’, -R®:-N(R")C(O)OR’,
-R%:-N(R")-S(0)-R’, and -R®-C[N(R"),]-C(O)OR’;

each R* is independently selected from the group consisting of hydrogen, alkyl, alkoxy,
aralkoxy, halo, haloalkyl, haloalkoxy, hydroxy, cyano, alkylthio, 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 alkoxycarbonylalkyf;

R%is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonylalkyl;

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.
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msl, nis 1 or 2; R is hydrogen or al koxycarbonyl; R2 is hydrogen,

car boxyal kyl , al koxycar bonyl al kyl or aral koxycarbonyl al kyl; R3 is aryl oxy
optionally substituted by one or nore substituents selected fromthe group
consi sti ngwofdlokises tetrazolyl, -R8-C(O OR7, -R8-N(R7)pbr/udZdmhgdsre - S(O TR,
and -R38-CN(RW-C(O)OR7; each R4 is is independently selected fromthe
group consi sting of hydrogen, alkyl, halo, or haloalkyl; R5 is hydrogen;

Re is hydrogen; each R7 is hydrogen, alkyl, aryl, aral kyl, or hal oal kyl; and
each R8 is abbondThe cempaundiofBlainob whereinched al kyl ene chain. 7. The conpound
of O ai nw@ fel ected fromthe group consisting of the followi ng: 2-[1

S—(4 (et hoxycar bonyl ) pi per azi n- 1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl -
-(3- card8dFBhenoxyquinoline in 2,2, 2-trifluoro-1,1-ethanediol ; 2-[1

S—(4 ( et ROx MERGdeARY hikBiyREBAYIN- 1- yI )car bonyl - 3- car boxypr opyl]am nocar bonyl -
- car%o gﬁeno quinoline in trifluoro-1, 1-ethanediol; 2-[1
s-(4 (et dﬂ\;

ﬁ'éY'a?\‘W@"?ﬂ")’@ﬁY't% ﬁSﬂ'k%Y‘i?&PBM'?&'fﬁr opy! ] am nocar bonyl -
- (2- ani rR*ibaryloRy bﬂmélmyaaaxutaw by'énd drendré subsBtudnts 'sbibtted fromthelgrotianedi ol ;

%E4 (et hoxyc?&?sb%'ﬂgﬂ ﬂ‘“ﬂé?ﬁ%@”' i ﬁ:()oégﬁbo'ﬁyw%hcﬁ'%%)ﬁgﬁ'ﬁ 124 nocar bony! -

- (4- car boxy)}RREINRYHOOWRMe in 2,2, 2-trifluoro-1, 1-ethanediol; 2-[1

S BB B A oM B P A RURTRY h g g o

S- (4- (et hoxytalolyly| ) pi perazin-1 -yl ) carbonyl - 3- car boxypr opyl ] am noca
rbonyl - 41 |§h§djrogeﬂm no- | - car boxy) net hyl ) phenoxyqui noline in trifluoroacetic
acid; 2

S- ( 4- ( etRidxbyssegeony| ) pi per a2| n I -yI ) car bonyl - 3- car boxypr opyl ] am nocar bonyl -
-(3-(2- &h ROisti g,%p,p MGéﬂng%?”e in trifluoroacetic acid,; 2-[1
0

S-(4- (et hoxygar bony )'pi ZI n car rég 3- car boxypr opyl ] am nocar bonyl -
- (2- net HBACh RSis@had 0y 9§ @lb‘)@f@\‘:ﬁ’ﬁ ylang chains | uor oacetic acid; 2-[1
S- (4- (et hoxycar bonyl ) pi perazin-1-yl)carbonyl - 3- car boxypropyl | an nocar bonyl -

5- car box 2-di | am nonmeth henoxyquinoline in trifluoroacetic aci d
653 W0 20041 032366 .'Bté‘?w%@f 6@%@2739'3%“[ ffom the group cansisting of the folowing:

S- (4-( etihpS&(Métbmuérbmmarpaﬁnzm-11y|)¢hrbsﬁylb@awox@r6mbamwmwl4-€aﬂ nocar bony! -
-(3-tetrazol %oyy)gr%nggy%ﬁ}agpler}r? 2, 2n2-tr|huoro-’1 %-e%hgnreld{ol uoro-1,1-ethanedi ol ;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl}Jaminocarbonyl-4-(2-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropylJaminocarbonyl-4-(2-amino-5-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl}Jaminocarbonyl-4-(4-
carboxy)phenoxyquinoline in 2,2,2-trifluoro-1,1-ethanediol;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyl]aminocarbonyl-4-(3-
carboxymethyl)phenoxyquinoline in trifluoroacetic acid;
2-[1S-(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)carbonyl-3-carboxypropyl]aminocarbonyl-4-(3-(2-
amino-2-carboxy)ethyl)phenoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbony!-3-carboxypropyllaminocarbonyl-4-(2-methyl-
5-carboxy)phenoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(5-carboxy-
2-diethylaminomethyl)phenoxyquinoline in trifluoroacetic acid;
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2-[1
S- (4- (et hoxycar bonyl ) pi per azi n-1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl -
-(3- trifluoronethyl sul fonyl am no) phenoxyqui noline in trifluoroacetic acid;

and 2-[1  wo 2004/052366
S-(4-(et hoxycar bonyl ) pi perazi n-1-yl') car bonyl - 3- car boxyplr)%Tp/Wﬁo%sr/rqs?\Og?:ar bonyl -

- met hyl - §3 car boxy) phenoxyqui noline in trifluoroacetic acid. 8. The
conpound 2di -4-tethexycarhasyniperazin-34t)caibanyl-3-caspoxypropyllaminaepdponyi« r{3-tefiagol-

aral kyl, or al &?aﬂéﬁéuyaemmtne iR, 2| Btrifl0eFs- P 9fhanedibiboxyal kyl _
or aral koxycar I s aral ky erein the

al koxycar bon I
al kyl ﬁggi/“ ewc’%}‘f@’b&"&I)Q{%’a"s!’l‘IB's’/{)WQ%'M‘r:"?%b%P"°8¥|19I"]“§P°§G’B§¥"I\ﬁ/f}a‘t ed by one or
mor e subst | tumnmcsorﬁahgemlfbd lGimd)phBfoxgdunting ipnafiudidadéticaicidiahd®, cyano, nitro,

- CLO)NCR,) -R-C(O -R-N(R7)2, -R-N(R7 OR,
and - Re2 Aoy g'%p%méo-wﬁéaw%-ﬁrﬁweaﬂw#cﬁmna-zaﬁe?\pﬁﬂ
subst i tuent |@-cambd¢)pbmdﬂmdinolin¢)hitﬁﬂmaiobyetﬁlabiﬂt ituted by one or nore
substituents selected fromthe group consisting of alkyl, halo, haloalkyl,
cyano, nitro, tetrazolyl, -ROR, -RC(OOR, -RCONR7)2, -RCOR7,
-RN(R )2, -R.N R7he(orRaund 6L-OEIR )WBEe@IOR, - R N(R7)-S(OrR7, and
-RNRMN(L4A(OOR ; each R is independently selected fromthe group
consi sting of hydrogen al kyl, al koxy, aral koxy, hal o, hal oal kyl,
hal oal koRrys 1 8&ir oxy, cyano, al kylthio, carboxy, al koxycar bonyl ,

am nocar ko dro@érk)éhﬁE’Jrﬁlﬂﬂydr,alkﬂkﬁcé!%onﬂ-m no, nonoal kyl am no, di al kyl am no,

car boxyal kyl am no, | car bonyl'am no, di (aI kyl car bonyl }am no, hydroxyal kyl ,
y!

di al kyi af I’F&){P’W?" @@PW‘)’!&P‘KGW"’&FW%’&W keryeap 'di al kyl ani noal koxy,

and het @ %Cdfﬂkw Waéﬂémue alﬁ’il rédicaﬁ m tﬁ&blﬁﬂylfshgﬁhddﬂuﬁs%muyﬁﬁlwﬁt@téd mr@for
car boxy, X

hydr ogen, al k dr ox

a?/al kgxycar bo'%?’le s”%%\'f”&ﬂéfﬁ‘ frogﬁlap &PWE‘%‘F‘B&W‘T"% ‘W?Pgl "f@r %ray rogen,

al klyl calr EOTJREJCK@)OR QrRaad:(b)NWBf M)ﬂ kR"-N(R’@‘;’;ICRf NRR7YC30 chrﬂggn alhkél :
aryl, ara or branche

2 Kyl ene chai T RACIGERY shy whege Spiofcat 1y Bp eISLiBelitntRy I 0 The
conpound of Ghdependentipeptionally subistitiited by bse dr roore 3ubdiitueris se@ated oeh3bé

000! e W STy, ¥ a2 1
-R -C(O)N(R’)z. -R°-C(O)R7 -R°-N(R7)2, R N(R’)C(O)R’ -R°-N(R7)C(O)OR
-R%:N(R")-S(0)-R’, and -R®-C[N(R"),]-C(O)OR’;

each R* is independently selected from the group consisting of hydrogen, alkyl, 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, alky!, hydroxyalkyl, aralkyi, carboxy,
alkoxycarbonyl, aralkoxycarbonyl, carboxyalky!, and alkoxycarbonylalkyl,

R? is hydrogen, alkyl, carboxyalkyl, or alkoxycarbonyialkyl;

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.

9. The compound of Claim 1 wherein:

mis1;
nis1or2
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R3 is aral koxy wherein the alkyl radical in the aral kyl substituent is not
optionally substituted and wherein the aryl radical in the aral koxy
substituent is optionally substituted by one or nore substituents sel ected

fromthe ogwouposnesnsss sting of al kyl, hal o, haloal kyl, cy@9ys2003i0bsoSo
tetrazolyl, -R8-OR7, R8C(O)CR7 -R8-C(ON(R7)2, -Re-C(OR, -R8-N(R7 )2,
-R8-N(R N(R QO ORe, - R8-N(R7)-S(O)rR7, and
-R8-d N h%sd’?y@'@@f@?'y' %%IRE“ 9ra "I°§V‘@W8@6-endent |y selected fromthe group
ﬁOPSi lSL i H@uscrfyddaydi @gaxyalyk lkoxyzhibenfalkyl araélk@oyyartadliwlaucyl hal oa: kyl',

al oa o r 0X oxycar honyl ..
ani nocar I?ﬁr E%VIR/"F@H{% i/kp'laraﬁf\‘/'?' '{;&"e awmf(’)s"g%%ﬁ%gfsm éﬁ\oﬂ%f?’ %I?%II“I&?PQ% no,
car boxyal ky| awhenein trel dcyliradica intie araiiioxy, sublstitaerit is| aptionatiy gubstitutedcy ong dr oxyal kyl ,

e Y ooy BRIANR Ay B SN SRR LPUD o BV G021 KO

and heterocyc §6 €8 up COnNsi g of
hydr ogen, al klytrq. tﬁ;azpbky&"l-QBI -R°a¢@)QBI ReQUDNR) )z -RaIQ(O)&cd? IR,

ar al koxycar boyl WU nxt g 8, 7 agen,
al kyl, car box’ﬁ;mﬂ;@(c@ﬂ kl(glxYfi ( on I ai kxﬁz)aé( a’gh Lﬁ C[ﬁﬂ? zgcgﬁéhal kyl ,
aryl, ar &FM is tﬂﬂemﬂwwléylecteééf@m tFBQFOSIP gonsistiog @frhY§"°§?ﬂ»eﬂ| ?"@FV br anched

al kyl ene chai é}alk&&dhalB HaﬁaaWﬂhéIQﬁkbnyIylﬁbbky c%rﬂI Eu@ltrﬁl{ cQI%bﬁﬂIaIK&charé&yI The

conpound of Caim9 wherein: drogen, aryl, "aral kyl,
or al koxycar b¥Rpecartenyl, QIKYI%’PWEﬁ'“’°c%ﬂ“ﬁ®>(9<w°ﬁSI‘V'aka@%W&’F‘BBnyI al kyl or

ar al koxycar b%@wwlamm dI@IéFb%hM%MoWRﬁbébéﬁWaﬁInb| hydesky@Ryl, i n the

ar al koxy subrs# I tue t| onal ubsti t ut re substituents

sel ected fronf@ nF‘?ﬁI'B" H??‘Yﬁ"?%{; aﬁ@xygpagpylalh%yodlalﬁg?ragpﬂ@) andpg. OR |
- R8- C(O) OR7. nefto&ycalioly;) 2, and -R8-N(R7)2; each R4 is Independently

| ect ed b h i sti. f .hyd | k I
el oal Kyt ERBIeHEa (96 o BB okineld ofyies, Sl mdpi. Aol fared., i
gryl ha& al kyIalkaxycdnbxirwalala}ﬂoxy@hrbbnyleearbnxwwl $n?;1 alimmtigmnﬂlalkyl:{ aidg]tlt orth
ranchne alm sel ecte rom e
group SoRel ?III"%B‘?" Bkt Barpdacliler %%%'%64/ 052366 PCTI US2003/ 039079
2- [ (4- (eeaehR dahysogen) gik)p.eamlzaralkvl or haloalkyl;

-yl b I 2-[1
SY()AfC((aret %E'c))(ﬁy%‘gérg f&PMFa?dh'PBWanéwe@%Rﬁ%é)&%ﬁPhﬁ@ ine; 2-

) pi perazRnBNQHopﬂhﬁMh?Ialkleféﬁ@?Inycar bonyl propyl ] ami nocar bony! - 4-

10.  The compound of Claim 9 wherein:

mis 1;

nisior2

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

R? is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonylalkyj;

Ris 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(O)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
haloalky!;

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.

11.  The compound of Claim 10 selected from the group consisting of the following:
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benzyl oxyqui noline; 2-[1

S- (4- (et hoxycar bonyl ) pi perazi n-1 -yl ) carbonyl - 3-car boxypr opyl ] am nocar bonyl - 4
- benzyl oxyqui nol i ne;

2{ 1- (4- (etWwoxyaasiyeany! ) pi perazi n- 1-yl ) car bonyl - 3- benzyl gpeyeandasaher opy! 1 am
nocar bonyl - 4- benzyl oxy- 8- net hoxyq ui noline; 2-[1

Soenzyt ot ERRS B on b PRt ilcarbotio BB AR e g Ritngi & Dot -4
- yl') car ba{h\8-@eethpkycarbony pipeazingi -ylibatbdnyliBeticnaygxyaarbomyprdtydlamipbcadyanyi4rol | ne;
2-[(4- (et hoxy[%ﬁé&gg%{m@ing?r azi n- 1-yl ) carbonyl net hyl ] am nocar bonyl - 4- (4-

car boxy) benz&éo qgulnol'it ne; 2-[(4-(ethoxycarbonyl) pi perazi n-|

- yl) car b&thE-deethoxycamonylpinerazing1-ylirattenyldecartoxyrrapytiamnosarbenyi-oxyqui nol i ne;
2- [ (4- (et hox WearhaQybingih@er azi n-1 -yl ) carbonyl et hyl ] am nocar bonyl - 4- (3-
car boxy) benzyl oxXyqui nol | ne; .2-{ - (4-(3-met hyl p henyl )piperazin-| -yl

) car bo ny2-[13(,4((gt,h9xycarbonyl)plperazm- -yl)carbonyi-3-benzyloxycarbonylpropyilaminocarbonyl-4-

di met hyl et hoxpeaaNdQBmeRbRRYNbIME! Nocar bonyl - 4- benzyl oxyqui nol i ne; and 2-[1
S-(4- (3-pget hyl phenyl ) pi perazi n- 1-yl ) carbonyl - 3- car boxypr opyl ] am nocar bonyl - 4
> benvy! SR ROPAIR BT pRrRET G1HSaR o o ARG RN BEVRR | & 1" or
2; R is hydrggethoxyauiblinear al kyl , or al koxycarbonyl; R2 is hydrogen,

car boxya | ... al koxycarbonyl al kyl . or aral koxycarbonyl al kyl; R3 is aral koxy
wher ei n %’ﬁé'(%ﬁ'WFarsao/{HﬂB'B?ra%Hﬁfﬁ)éa@P%'Tﬂﬁ%}f;ﬂlﬁ’&#’f"ﬂyﬁﬁg’l s substituted by one
or nore subshéthexyedrsorstberdiegyquinoinet he group consi sting of hal o, cyano,
nitro, -R: -R8- C(O) OR7. - R3- C(O) N 2. - R3- , -R8-N(R7) 2,

- R8- N( R7$%tmc§ﬁ%,%)phgq 'F?k%%’?&gﬂﬂé%&%’&%‘? aryl radical in the
ar al koxy subsartowphenzyloxyquiriotineal | y substituted by one or nore substituents
sel ect edy f/i S 1aSd ; hal oal kyl, cyano, nitro,
ot azol S RO RN RRERPR, e BRofimBhilynass B Al ok | TR N Ry 2.

- R8- N( R ) C( OrvethoxyemboqyRrerayioyyarinolimes- N( R7) - S(0O) 2-R7, and -R8-C N

(R7) 2] - G5 Qo RAPELD (8ach R is

[ ndepen%@@%ﬁ%@cﬁ@%%ﬂghe gr§ﬂ$§ﬁgﬁﬁoigﬁrgggﬁ4égdrogen, al kyl , al koxy,
ar al koxy, halc@rboxgbenayieyyquinelineal koxy, hydroxy, cyano, al kylthio, carboxy,

al kOXYC612-PI(83'(§41(3-methylphenyl)piperazin-1-y|)carbony|-3-(1 -
dimethylethoxycarbony!)propyljJaminocarbonyl-4-benzyloxyquinoline; and
2-[1S-(4-(3-methylphenyl)piperazin-1-yl)carbonyl-3-carboxypropyllJaminocarbonyl-4-
benzyloxyquinoline.

12. The compound of Claim 1 wherein:

mis 1;

nis 1or2;

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

R?is hydrogen, carboxyalkyi, alkoxycarbonylalkyl or aralkoxycarbonylalkyi;

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(OIN(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,
halo, haloalkyl, cyano, nitro, tetrazolyl, -R®-OR’, -R®-C(O)OR’, -R®-C(O)N(R'),,
-R%:-C(O)R’, -RE-N(R'),, -R®-N(R")C(O)R’, -R®-N(R")C(O)OR?, -R®-N(R")-S(0)-R’, and
-R*-C[N(R’)z}-C(O)OR’;
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am nocar bonyl , al kyl carbonyl, nitro, am no, nonoal kyl am no, dial kyl am no,
car boxyal kyl am no, al kyl carbonyl am no, di (al kyl carbonyl)am no, hydroxyal kyl
di al kyl am noal kyl, carboxyal koxy, al koxycarbonyl al koxy, di al kyl am noal koxy,

and het erpeyglatsdkoxy; R5 is selected fromthe group gansizedsionssrof
hydr ogen, al kyl, hydroxyal kyl, aral kyl, carboxy, al koxycarbonyl,

ar al koxycar bonyl , carboxyal kyl, and al koxycar bonyl al kyl; Re is hydrogen,

al klyl , C&FEOTWIShdﬂyébendéhtl)aédﬁueddﬁj’nbma)gimbk:}bgmstmg@Cﬁyd??geh%IWHdﬂl&ﬂ?g al EylOI
aryl, aral ky r s,_a bon str t .or branche

al kyl ene chai ﬁr;aﬁ(g %aﬁa%égﬂ'%?@%@'hoxya Y. pag- Mﬁa 31 g‘élal'&??‘y PIYThe
conpound of ChminocdrBomh atkyicarbonyl) riiteo, amino, mendalkytarino, Blalkylaniir;odrogen aryl,
aral kyl, or a 0

al koxycar bonyW%ﬁﬁggﬂar a?l‘i%ycay%%mo &%Fg'%hgﬂ)ém an<8§yalk\¥\her ein the
al kyl radi cal dialkylaminoalkyl| ¢ashoxyalkdyi alkaxgearbanglalkalys matkulaemolayoxy. B3 C( O) OR7,
and wherein th&ewél |5"?dj<>,cal I n the aral koxy substituent is optionally
substituted by one or e substituents selected fromthe group consisting

of hal o &hdp seleqteddrnythe gzeup qrasistingiof trdiegen eafikyl wyg@K!@‘s'th@f&"%@ﬂ'tbﬁé’- gr oup
consi sting of alh&@ﬁé’rﬁ@rﬁyl aﬁ‘élkdk&car@éﬁlgpwrboﬁﬁﬁ(ﬂ ; and BN dnylafkgi NO,

nonoal kyl Qm no, | am no; dr ogen; e 1S hydrogen each R7 is
hydr ogen, aﬁWrogear%wv' car xvalyl, °b‘?'k9¥¥%’!¥?|ky' and each R8 is a bond or a

strai ght egéh hhalhydnegbrabikyll g,?pa@h@g Br haldhlkyillhe conpound of C aim 13 sel ected
fromtheg 5|st| ol |

o 15 ( 4908t Rl gont 3h3 Praight of @n?hefaﬁw“@eeg%wnds (1.1- d inethyl et hoxyca

rbonyl )m"aaomld}cgﬁh Ny by or- Haidakyphenyl - 1- et hoxycar bonyl ) net hoxyqui nol
ine; 2-]

S (4- (et hoxycar bonyl ) pi perazi n- 1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl -
- (1- phenyl - 143ret htheymapoond of) Cleithtwtereimol i ne; 70 WO 2004/ 052366

PCTI US20Q3(.439079  2-1

S-(4-(et hoxy(:ar bonyl ) pi perazi n-1-yl)carbonyl - 3- car boxypropyl ] am nocar bony! -
- (1- phenylis 1or &ar boxy) met hoxyqui nol i ne; 2-[1

S- (4- (et hoxYiGRrdyRR YA PArBRIZS dikokycatbon@r bonyl - 3- car boxypropyl ] am nocar bonyl -
met hyl - A§2 is hydrogen, carboxyalkyi, alkoxycarbonylalkyl or aralkoxycarbonyialkyl;

R? is aralkoxy wherein the alkyl radical in the aralkoxy substituent is substituted by
-R%-C(0)OR’, and wherein the aryl radical in the aralkoxy substituent is optionally
substituted by one or more substituents selected from the group consisting of halo and
-R®-OR’;

each R* is independently selected from 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.

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)propyljJaminocarbonyl-4-(1-phenyl-1-
methoxycarbonyl)methoxyquinoline;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllJaminocarbonyl-4-(1-phenyl-
1-methoxycarbonyl)methoxyquinoline;
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(1- phenyl -1 - car boxy) net hoxyqui nol i ne; 2-[1

S- (4- (et hoxycar bonyl ) pi per azi n- 1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl - 6
-fluoro-7- methyl-4-(1-phenyl-1 -carboxy) et hoxyquinoline; 2-[1

S- (4- (et howypcmodaseask) pi per azi n-1 -yl ) car bonyl - 3- car boxy pp@RYShFsisoRe ar bonyl -
-chbro-4-(1- carboxy-I|-phenyl)nethoxyquinoline in trifluoroacetic acid; 2-[1
S-(4-(et razin.

1) car by AR B P raR: B oo PR ROy LR e Yt - 1
-yl -1 -ca rboxydarteixyjoe urolingye; 2-[1

SY( 4- (et ?ﬁg&ﬁii‘}?%%k%@g@?ﬁéﬂaéhlﬁ 'a&%%ﬁﬂ@% oxi ﬁ’ Y Edambon Wme& g bonyl - 6
- chl or o- 8- Iuéro- “1- oxycaronyl-T-p en%pf%& %ﬁxqu noline rn acetic
acid; 2-[1 (1-phenyl-1-carboxy)methoxyquinoline;

S-(4-(et I7 - arbonyl-6
ehbr o 8. R Paa e ﬁé@“&?“aﬂnwﬁﬁﬁm% R i e 1
S- (4- (et hoxycamethyhdi(l phwl-kzarhomryetr@mgnﬂwr 3- car boxypr opyl ] am nocar bonyl -

- met hyl - 6.11&k U-@étﬁo)l@cérﬁo%ﬁb&?éﬁnh “fl)éarbbi/RB RABBRPYpY ERhiRGCAY B CARLHIGHS-4L(TL

trifl uoroacetl C
S- ( 4- ( et hoxyc &SRy 1-PhanyBmathpiauinginedn furrgacetic agidihoxy pr opyl | ami nocar bony! -

(—arcrffj hyl 24% [(1 ASf%?{tﬁé)ézh’é‘rﬁérMﬁMérakm-ﬁ%MMWB%&%MHéﬂﬁo@MW -fuspg-pacet i ¢
-yl ) car bonyl ?ﬁ%ﬁﬂéﬁﬁfﬁwﬁﬂmﬂwnﬂ@t& hyl - 4- (1-

phenyl - 1-Z;[aSﬂ@*&hm&é’rqupa@klh-ﬁ@I)oﬁbbdyl-s-carboxypropyl]amlnocarbonyl-6-chloro-8-

rsbésl- ]( :ﬁn'h(rz)(;g; {@'ﬁ%(k %ﬁ%lgcﬁ&azrb@_yh %Lgnyﬂmet%g}/yqumol?n% if 324 cid

fl uoro-4- Z[1Sc(éq(élluo«yeérbcﬁrﬁi)mbérazm%yn)earpbr)wm{chxbnmmwt]dmmmamwm-éﬂmoﬁoacet i C
gm(?l ((Zat Léﬁéc(zﬁon' °8f°82§¥ ai)henyl)mefr)o&quwgh yel '"§°%t'§raﬁ'gxypr opyl ] am n;)ﬂcar bonyt -7
- et hyl - &-[16t boweqmofwﬁplbmgum1-)4)Bammﬁh3ec9fbp*quﬂyﬂmnmmqwﬁ-hmleth 6-i n
trifluoroaceti M -

S-(4-(et hoxycgr onyI cat%oWé? ﬂu?m{‘/’mrygmgmoﬁqu?o%naer'%E)")?i/’%rrog%e;}'c g?n nocar bonyl - 6

| per
, 8-difl u&BS-(ﬂ(QIHOWQ?FI'E@DWleefﬁﬁéﬁyﬁ)}?ﬁﬁ?P%ﬁyiq@Pmm&a'T“nOWbQW omelvlet-i ¢ aci d;

2- [1 S-(4- (et Q%MBWCQ&BWI 1)&P1bﬁﬁfn?e§ﬁd}y&umolme in trifluoroacetic acid;
-yl ) carbon ar box m nocar yl - 6-

di met hyl ‘h QP-"(@!WSB’H’Q@Z"&'ATYB@(WWW?@WP%P‘PWbe‘ﬂU°J9[71m°thy|'4 (1-
S-(4-(et hoxyc@ha@nyichmbmmag\bw"mi.ﬂecar bonyl - 3- car boxypr opyl ] am nocar bonyl -
églh Idor (2) F?IH?(Q )(ethoxyc(.a gnyﬁpn%erazmq?);l)?:gr)t()&yng-tcahr é%y%%p%lnl'uﬂgcalrgong/ -me yl acetic
S- (4- ( et hoxy c @iudrody(1)carbory-a44-chlbroypheny Jnstiioxl quinoting indummchgtc]a:id nocar bony! -
O L G e e g e Y e A N 3
met hoxycar bonylugrodpiticaehoixyrd € 3amiethoxy )pBerfyl )methoxyfuinelineinh tifluérbagetie agith- | -
(Z:a{ ?glezl ff@i{%-&&”&&%rp&ﬁﬂgéé a%&ﬁ%#g%é%ﬁ%ﬁ@ﬁ%ﬁﬁé%& 6car Boxypr opyl ]
am nocar bony| 4- (GSBth'b-PMeMMOXmU(@mmemflhoma@ﬁilpbolﬂy) met hoxyqui nol i ne;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbony!-6-
dimethylamino-4-(1-phenyl-1-carboxy)methoxyquinoline;
2-[1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-7-chloro-6-
methyi-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid,;
2-[1S5-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyljaminocarbonyl-7-methyl-6-
chloro-4-(1-phenyl-1-carboxy)methoxyquinoline in trifluoroacetic acid;
2-[1S-(4-(1,1-dimethylethoxycarbonyl!)piperazin-1-yl)carbonyl-3-
methoxycarbonylpropyljaminocarbonyl-6-fiuoro-7-methyl-4-(1-phenyi-1-
carboxy)methoxyquinoline;

g) |



2-[1
S- (4- (met hoxycar bonyl ) pi perazin-1-yl)carbonyl - 3- car boxypropyl ] am nocar bonyl -

6-fl uoro-7- nethyl 4- (1- phenyl -1 - car boxy) met hoxyqui noline in trifluoroacetic
acid; 241 g 3gsdi met hyl et hyl am nocar bonyl )p| perazi petiidodfi@odeny! - 3-
car boxypropy am nocar bonyl - 6-f1 uor o- 7- met hyl - 4- (1- phen ?-1-

car boxy) met hoxyquinoline in trifluoroacetic acid;, 2-[1
S- (4- (f ur&aliSd4+1.¢-dirsihyjethoxyparbenypiperaginyl hieas b@M-3@a@9mavﬂmp9qarb§>nyln ocar bon
yl - 6-f1 uoro- 76-ﬂ1§8¥oh3/h1e (-4-(1pReRyl-1-Larb S/ RatioFliAsRKY.qui nol i ne in

trifluorag

S (4-(3- ni 1% gvﬁglg9mrb8@p)3ge@zw W)C@g*oagﬁggarbyquoayj]amunocarbonyl-&-ﬂuoro-?-

di rrgt hyl) et hOXWM?’thyDMrbaW)mémagﬁmﬁ?lh\e%t;r;hlbt%&:e?cE@& hyl - 4-(1-phenyl -1 -
car boxy i,nol. n ne en

)p![ Eelr aézll (1$cziﬁlgkypk mr:%a@%mpéﬁgmﬁmwgﬁﬁ Lor 0 uo; ve e d, 2-[1
met hy p gXypropyiarhioeca yonoH -(1-phényi-id uor oaceti c aci

S- (4- (phenyl )@% E@ %@ph}aﬁnaer’t? ?}X % 5 dd| net hyl et hoxycar bonyl )propygam
nocar bonyl - %- 4 ?r ?ﬁ% Pocar boxy) met hoxyqui nol i ne; and
2-[1 2-{1S-(4- (furan—2-ylcarbonyl)plperazm 1-y|)carbonyl 3-carboxypropyl]ammocarbonyl-B-ﬂuoro-7-

S-(4- (phenyl) '31‘B?Jngglﬁ%ﬁ@%ﬁ@?%’%ﬁ%‘p‘%}'ﬁﬂ&%‘% IgH:]&)car bonyl - 6-f | uor o-

7- et hyl Uor oaceti c acid.
15. A con?pﬁ§r(@r(fgmeﬂw|phmvé)ppena)zm-1Rﬂ)ca$oaylfsf(1 IR-NN YNI100 ~---~R2O0
wherein: ma kyl

car boxyal kyl , Gﬂnéy?yi’étlgorxg a?g?og%ﬁgrﬁ’yl-ﬁ?y ?/@X@éﬁ&p?@ rgﬂhbl ,

car boxyal kyl &8 ethamemm bonyl al kyl car bonyl , al koxycar bonyl al kyl ,
al koxycarjops;(h.(;; m@frﬁﬂpﬁ@ﬁ)ﬁ) EJasz %jc@?ﬁﬁﬁﬂ-@hﬁﬂ%kypr@dy%rhﬂ&’é?@ér@%ﬁuoro#-

cycl oal kyl carbon al oa car am nocarbon
nonoal kyi ani nﬂ@giybﬂ)ﬁ pheny}- ?i PWﬁ'BE’QRB'BﬂV‘P in 'a‘f"RQSR%R?&‘F 8%y | anmi nocar bonyl ,
or heter ge Sl(éf-l(mhﬁnfbdrazﬁ?\?—yl)é‘ar f@@eﬂdmﬁiﬂﬂéihoxﬁfa)ﬂonyWréWﬂHﬂwmocarbonyl-

e

al kgxycalrzzto85(4~@Hewlldfpemﬂld<nyl)carwiyb@wwwﬂopyueﬁml j daam%sﬂmbl fvliylbrathkm
car boxyal Kox ar a cal pon a ,

car boxgal kox§g4 F%J fﬁ#&%’%’?&ﬁ '88‘!’%6%&',‘?‘%‘?’%?@%5‘?%0ny| gl kyl y

am nocar bonyl al kyl1 daiWoal kyl |

al koxycar bonyl al kyl am nocar bonyl al kyl, car bﬁxyal kyl am nocar bonyl al kyl , 72 WD
2004/ 052366 PCT/ U52003/ 039079

—®Y W)

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, aratkoxyalkyl, hydroxyalkyl, aminoalkyl,
haloalkylsulfonylaminoalkyl, carboxyalkyithioalkyl, alkoxycarbonylalkyithioalkyl,
carboxyalkyl, (carboxy)(hydroxy)alkyl, carboxyalkoxyalkyl, alkoxycarbonylalkyl,
aralkoxycarbonylalkyl, carboxyalkoxycarbonylalkyl, atkoxycarbonylalkoxycarbonyialkyl,
aminocarbonylalkyl, aralkoxycarbonylaminoalkyl,

alkoxycarbonylalkylaminocarbonylalkyl, carboxyalkylaminocarbonylalkyl,
72



(al koxycar bonyl al kyl ) (al kyl ) am nocar bonyl al kyl ,
(carboxyal kyl') (al kyl' ) am nocar bonyl ai kyl, or heterocyclylalkyl; R3 is
het eroaryl optionally substituted by one or nore substituents selected from

the group wePhedsshided of al kyl, hal o, hal oal kyl, cyano, P@f,hgﬂo3,63gd75azol yl,
-R8-OR7, -R8-C(O OR7, -R8- C(O)N(R‘)Z R8C(O)R7 -R8-N(R) 2

i %N&RL% 3(7)027\] Z{'}(%’!ﬁj!gg R@*@W’WB‘B@M&%‘@ (%&9’2" @K‘é‘?‘gﬂ%ﬂ'%%ﬂwwr adi cal

i n the het er oar hétedokyctyallglibst i t uent is optionally substituted by one or

TR & Tt AR SR bR 5o QR AR e e 0. 11T
- R8- N( R7) C( O) Rgnsistingl of atkyiy(fi9, Gaicylkyrayancanitrouliatsazsivh - -RhORAeREEHAOR", radical in
the heteroar 7 t tréinyrNd t ubstituted b
one or nore gteg@{@ﬁ% g?sdé(lbzwn & '\f(Rc?m ?ﬂgw’e&bz&,’cgﬁsﬂ@p?#gbﬁ' al kyl , hal o?/
hal oal kyl , cyaRoN(Rq) SGCB;-R .taeﬂr&zelwfk JCIOOBY , -R8-C(OOR, -R8-C(ON(R7)2,

-R8-C(O "3
DN g R, Bald T Uk g BN AUR st

sel ected f rom@?@ab’r%’ﬂﬁm&‘%y Qne o ross s‘l‘?ﬁ!‘l‘%ﬁ%ﬁ?“’"@l@ﬂ‘ the greyR gonsistingafk oxy ,
hal o, hal oal kyhio, @%h@&intkﬁxwpohydR*JG(SO)ORX’aRhCVﬁNW bt IReCC(OJRY! LFMWRT),,

i o Kyt i no. RO SRR RO QDR wiarelnederéroari racita inthe V' 2 1O
di (al kyl car bohglejcangidikoxy BMbstiEueyibik kidependdtsy dplidrealy substitsidd, bycbaé borgrel koxy,
s ndepenaeneRyPibale clsdlel o b8P SaisiBnS s nglobaiboit B Nupicy | "
hydr oxyal kyl , tet-zdylksR 8. OR"arRFe(D)OR], kRGO BRO)ay-RE- m’m&waﬁbonyl

b | kyl 8 7 8 b | kyl ,
g?r af))ligiyc;r bonyl (5 %‘ngggﬁ%#( d%:y'é‘r (@gRl)]%(aYE{/?gﬁgﬁy?kmﬁ )glcga?&gxya Y
hal oal keraCbBch iREperdently selected frem drergrouprongistingraf hydregera bkyll dmc hai n; and
each R9 1Sy ArAGRY nal, hxlbaukﬂnﬂnds}kbxﬁy&}aiwalawlankyhﬁ.oacﬂ&g'ﬁko%&%ﬂyusom

a mxture of I VI t ereol somer’s, " or "a racem

phar maceut i caIaWO&é@éﬁ\ﬂeﬂyW@aMy' Ritie rastA0, mpgoalkylamipe digkylamies. O ai m 15
wherein: s%arbgzyamyihnmo aikyleérbbrﬁ'ldMﬁU SRy ook |)anaﬁ@l Uﬂon{a‘ﬂ(l

e SRR ook s henabon, S EuSFOHG . o

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;

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

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

each R is hydrogen, alkyl, aralkyl or haloalkyl;

as a single stereoisomer, a mixture of individual sterecisomers, or a racemic mixture;

or a pharmaceutically acceptable salt thereof.

16;  The compound of Claim 15 wherein:
mis 1,
nis1or2;
R' is hydrogen, aryl, aralkyl, or alkoxycarbonyl;
R? is hydrogen, carboxyalkyl, alkoxycarbonylalky! or aralkoxycarbonylalkyl;
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R3 is heteroaryl optionally substituted by one or nore substituents sel ected
fromthe group consisting of alkyl, halo, haloalkyl, -R5-OR, -R5-C(O OR7,
-R5-C(ONR )2, and -Re-N(R)2; each R is independently selected fromthe
group consy&§tdongoseicshydr ogen, al kyl, al koxy, halo, hal pat/A¥dees/@363790,

nmonoal kyl am no, or di al kyI amno;, RS is hydrogen R is hydrogen; each R7 is
hydr ogef, Ik | ,.or haloal kyl ;. and eac bond or a
strai ghg '5%3{%/9%% %’"ﬁ'l' étﬁétee R¥ Pe orymore i'@&ﬁ‘ﬁéﬁ'ﬁﬂtegfm@ tg? f°Y¥8  nanel y,
2-(1 S-(4- (efohaxtgrga:fbmyayhauqnimmm R* DR, -R®*-C(O)OR’, -R®-C(O)N(R’),, and

yl) carbonyl - ﬁﬂ{( oxypropyl ] am nocar bonyl - 4- (1, 2, 3, 4-t et r ahydr oi soqui nol i n-2

-yl') qui nol i ne *rifluoroacetic acid. 18. The corrpound of Claim1i15
wher ei neachiR*iisindependersly selecte@ frofR thé grobyy chnsigting, of ygriogera ratidyk glkoxyohalo,

al koxycar boryiga ,kgzﬁh‘ﬁmhégﬁ !%"Prgoa;)pag'wrﬁloxy al koxycar bonyl al kyl or

araIkOXé arbony eroaryla wherein the al koxy radical in
t he het rléévqugﬁﬂ(oxy substi tuent Is optionally substituted by one or nore
substi tﬂegﬁw?drﬁgérﬁc" ed from the group consisting of halo and -R5-C(O) OR7,

and wherein’t eteroaryl radical in the heteroaryl al koxy substituent is

i ndepeneRAR’ 5 bygragenaalkyy a§¥l- alkyl ardalogiyiand or nore substituents sel ected

from t heactiif®ia S&{b@dr%tét@%hptf)r tﬁ‘éﬂ@‘lbd alhﬁérﬁ cha@l oal kyl, -Re-OR7, -R -Q(OQOR,
-RCONR7)2, and -R- 2; each IS | ndependent ly selected fromthe

group consi sting of hydr ogen, al kyl, al koxy, halo, haloal kyl, am no,
monoal kyl am9, qhedb@p &soHdaimunn1625namblmxﬂfszg|e@thoxﬁamoaylwwrmn, each R7 is

Y D9 Phoafbopiia: iR RpRIECaRaIA 8 s iy st - wasPaeds ol oct ad

f r om t hitiflgoroageticadidi sti ng of the following: 2-(1

S- (4- (et hoxycar bonyl ) pi perazi n- 1-yl ) car bonyl - 3- car boxypr opyl ] am nocar bonyl -
-(5- nethylisoxaxol-3-yl)nmethoxyquinoline in trifluoroacetic acid; 74 WO
2004/ 052366 1BCT/ USE GoapaB8@®r Slaird 1 Wherein:

S-(4-( e{?h€¥ycar bonyl ) pi perazin-1-yl)carbonyl - 3- car boxypropyl ] am nocar bonyl -

-(2 nmet t'hi azol - 4-yl ) net hoxyquinoline in trifluoroacetic acid;
n|s1or2

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

R?is hydrogen, carboxyalkyl, alkoxycarbonylalkyl or aralkoxycarbonylalkyl;

R® is heteroarylalkoxy, wherein the alkoxy radical in the heteroarylalkoxy substituent is
optionally substituted by one or more substituents selected from the group consisting of
halo and -R®-C(O)OR’, and wherein the heteroaryl radical in the heteroarytalkoxy
substituent is independently optionally substituted by one or more substituents selected
from the group consisting of alkyl, halo, haloalkyl, -R®-OR’, -R®-C(O)OR’,
-R%-C(O)N(R"),, and -R°-N(R’);;

each R* is independently selected from the group consisting of hydrogen, alky!, alkoxy, halo,
haloalkyl, amino, monoalkylamino, or dialkylamino;

R® is hydrogen;

R® is hydrogen;

eachR’is hydrogen, alkyl, aryl, aralkyl, or haloalkyl; and

each R® is a bond or a straight or branched alkylene chain.

19.  The compound of Claim 18 selected from the group consisting of the following:

2-{1S-(4-(ethoxycarbonyl)piperazin-1-yl)carbonyl-3-carboxypropyllaminocarbonyl-4-(5-
methylisoxaxol-3-yl)methoxyquinoline in trifluoroacetic acid;

74



2-[1
S- (4- (et hoxycar bonyl ) pi per azi n- 1-yl ) car bonyl - 3- met hoxycar bonyl propyl ] am noca
rbonyl - 4- (1- phenyl - 1- et hoxycar bonyl - 1- chl or 0) net hoxyqui nol i ne; 2-(1

- (4- (et h0W§aoJ4R%xé ) pipe razin-1-yl)carbonyl - 3- car bgeipug20RMbde
m nocar bony nmet hyl -6 fl uoro-4-(1-carboxy-1-thien-3-yl)nmethoxyquinoline in

trifl t d; 2-(
Sr I( 4- l(Jg'[ Eggfﬂgﬁgﬂg%ﬂaybﬁﬂﬂmﬂﬁﬂﬂ'l¥MQ9&V'M‘PQX3P@&¥'BBW'@BW1H§1 nocar bonyl -
- chl or o- 7-  mefBinithbzo0s- gﬂi&ﬁé é@ﬁ@%@intﬁﬂd&dé&&ﬁwqw nol i ne; and

[ 6- ch ofdl é}?‘tﬁéﬁﬁ%cg%p N R e e S

trifluor oacetpr{énﬁqw{ho@&arbénwhl&hmmumbmhmﬁllmx)os| tion useful in treating a
st at e, charact ronbo ct | w%y, whi ch
a

Composi { ES GG SRR oA G S RbP By e
corrpoung ac c oftudro:dr( 1-carbony- bmkn-wl)mdﬂmxmwmmh ingrifiioedacetic &4, Use of aof R
COTPOund 2B AR5 R oS o e R

di sease- st at emethgrda(Streethylisdxazgl-3-ylmethoyquindiiog;iandt y. 22, A conpound accordi ng
to any Oafh -?1—(eﬂo§§1£§ooﬁyl5p?peq'§zirr-?-§l)&?@on&l&i-w%)@f%pyI]a?rﬁwocarbonyl—S-chloro—?—

methyi-4-(2-methyithiazol-4-yl)methoxyquinoline in trifluoroacetic acid.

20. A pharmaceutical composition useful in treating a mammal having a disease-
state characterized by thrombotic activity, which composition comprises a
pharmaceutically acceptable excipient and a compound according to any one

of the preceding claims.
21.  Use of a compound according to any one of claims 1 to 19 for the preparation
of a pharmaceutical composition for the treatment of a mammal having a

disease-state characterized by thrombotic activity.

22. A compound according to any one of claims 1 to 19 for use in therapy.
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