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WD 2004/ 020435 PCT/ US2003/ 025782 Pl PERI DI NYL
COMPOUNDS THAT SELECTI VELY BI ND | NTEGRINS FI ELD OF THE

WO DMERII46IN 5 This application clainms benefit 0PCT/US2003/025782

provi sional’ at ent | ication serial .nunber

60/ FORERBYN Y, C@ME@%@S@@&&SWW% RIND INGEERINS
i ncorporated by reference herein. This invention
relates to novel ,conpounds and methods for use in
treating an i ntegrippEmEdoatel N\SONTEYN' Mre
particularly, this, invention relates to piperidinyl

10 corrpounds that selective bind integrin receptors

o aor B PRl e oot BT A B gps
@/i(ﬁm3|9}’ﬁléﬁ o 1BNSIBRIIPI REwhRESPRAE) in8&PBradid Wlﬂeféi‘eﬂcé herein.

conposed of a pair of het erodi meri'c, noncovalently
associ at ed gI ycoprotel ns, designated as a and (3

chai nit contains ht ch
as palts @F’e‘i‘tloél r8 2 BPYS) F%liﬂpo‘ﬂgﬁé e\%l‘ldﬁ f‘% e eea“ng an
ithe¥ah SlkERL diQRdQ ' NbRPafichBRly, t‘hﬁeinl/éngﬂ&h rélRRS By ﬁl&)@l@dln}’l
contains transnmenbrane and 1 htracel | ul ar domains.
cbmr@ubdﬂﬂmt selgntied isd ntegingrecepters andivietioss fcﬁﬁra&bngammte grin
as, transnmenbrane and intracellul ar domains.
?ﬂ‘%tﬁllfiﬁgrdﬁlfe cell surface receptors, which bind to
extracel lular matrix adhesive proteins such as
fibrinogen, fibronectin, vitronectin and osteopontin.
These tr ansnenbBAEKGRYIOHD QETHE INVENTIOAES| fi ed by
the (3 subunits. The (33 class of integrin famly has
received the nost attention in recent drug di scovery

ef f orfaofifV ke a"fQﬁhiBf ﬁans%ﬂb?ﬁ{e Medidrs naty %Hicﬁtlsr domposed
25 19987 5, 195 owever, 635 cldss has al so

d:felqmnmféletfemchmem nahd:cszlalemtm assScmted efycohmteios, slesigiated as o and

tates h ave been ssoc:| th a str
Aelipinen E@h‘b‘&lﬁaéﬂl S apf bk Hhing pogPLel Uy ghiideifiir

I nsa%ggflﬁl £ 4@1&51&@- hﬁ‘ox@%}l@iﬁg a&t&o tHe| gh Endd hlsQ/cbllthﬁ)s

e angi na restenosis (GPItb | a
teendmiembeane ianld intfh@@llulasrrdoh’ramst SheBasibuhih comhime n diazrgs extracellular

teoporo avl3 t unoy. angi ogenesi s, [tiple
donain.e MeT! a3 SISTGPIERT ] ‘OBRCRINGT dapainsy Nteerirte eallgurtace
ﬂteﬂé ¥, Wliceb A4 b E[C%felhl Qﬁr&yadﬁ@s\{&é%g%n@s\ﬁ@ﬁ =) F&%gen

r ‘netastasis (av usa
fisrengiingvihesctip@nd bstedamget Q‘hes@&ﬁﬁsmdmbjan& £8chpdieinscarel

@971@@5‘ bI | er al ’ g%%%%ag qsf;ﬁﬂlo Veé‘ﬁ)}" gralgag rezc(c)a?v%d tl?e r%)os
SioR Pdry Qﬁs L &ht‘ HRRAPHYE h
%ﬁ{égonf}gﬁl of éav Cgs%gfg EW{JaHO cacf/l ag ajlg%stgmta %C amistry;
1998{)5‘,01@6)4 aod/lescﬁa’éle BStchdse had discelsdcombk alfocisl of a(tdnﬁon Some of the
nen, Current Pharnaceutical Desi

@32?5‘5%&1)35 thathavisdeehissasiried Withgnitioas 54 3nq bﬁ a%%rﬂll gomponent in
g @ﬁg‘logé?%%rtﬁjomboms (integrin a2bp3 also called GPIIb/IIla); unstable angina

(GPIIb/IIIa); restenosis (GPIIb/IITa and integrin avf3); arthritis, vascular disorders or
osteoporosis (avB3); tumor angiogenesis, multiple sclerosis, neurological disorders,
asthma, vascular injury or diabetic retinopathy (ovp3 or avp5) and tumor metastasis
(avp3). See S.A. Mousa, et al., Emerging Therapeutic Targets, 2000, 4(2) 148-149;
and W.H. Miller, et al., Drug Discovery Today, 2000, 5(9), 397-40. Antibodies and/or
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pat ents have descri bed conpounds that could interact
Wth these integrins. For 5 exanple, United States

w@atoee®@3sb, 919, 792 Bl, 6,211,191 Bl, and WO 01PGGBS2003/025782

and WD 01/23376 describe av(33 and av(35 integrin
lqveaabecyiar Aveighy epmerqund anr?gow@ﬁ §P3 h@/‘@rﬁbPWﬁ eEﬁC@w aeadnsh these

U 3P 8 s RLRR Mo SRR WA Al RERELL NG

I'ntegrin recepto

- DevigR319703 8:4-389) ahakhdrblsy s qhemIE as ﬂa@ra@éutﬁ: apesie. Several
~variety of i ntegrin nmediated di sease states. SUMVARY

pa@entyHEvY qlwmhad@mmpn@nciﬁrtbswld intesart Wath these integsgtsedot o

ofRote i sty BPES 5 c0. 2T, 62 thi, Py gy P Bodhaapd
WO%@/Z\%% HeNcRbe &Vlgj bdd oc‘%‘?frﬁé 1n2rgce¥¥dr§nt§§$rﬁﬁ§ ed from

he group consisting of -CO
-C1_6al kyl (Ria), -C0_6al kyI aryI (R1, R8),

2582/6 L glp %%%1%@&}(%9 g-pg class 0 pl%grllégngl(lyc %ﬁohndsz w\ﬁgh
apy b{ &kt B Hept 3 5) for the treatment
g %%Whe? 2 55 o RSy o 05 208 g oy g e

of hevidy carjetycalistestin ngdmied‘ddsh‘asgﬁmes N( R4)2, -N(R4)(R5),
-N(R4) (R6), -heterocyclyl (R8) and -heteroaryI(RS); 5
Rla is sel ected fromthe group consi sting of

R4) (=N-R4), - 4) - N( R4) ( R6
8((|\2(R4) N()R4) YIRS INVENTIONRY) - N(R4) (R6)

- C(=N-R4) - N(R4) - [ O) N( R4) 2, - O(=N- R4) - N( R4) - C2- R4,

The present invention is directed to piperidinyl compounds of Formula (I):

O
Z
(CHyy, Re
. Yy
@)
Formula (I)
and Formula (II)
O
Z
(CHyy Re
ISl
W
Formula (1)
wherein

W is selected from the group consisting of -Cg.galkyl(R;), -Ci.salkyl(Ria),
-Cogalkyl-aryl(R1,Rs), -Co-salkyl-heterocyclyl(R1,Rs), -Co.salkoxy(Ry),
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- C(=N-R4) - N(R4) - SG2- C1_8al kyl (R7) and -C(=I
T-R4)-N(R4)-SO2-N(R4)2; 10 R4 is selected fromthe

w@e@up2mensi sting of hydrogen and -Cl_8al kyl ( RFQT/USIRB3/025782

IS selectedfromthe roup consisting. of -C(=O) - R4,
- ceglaprayit ) SoyeheR-Rg ORI R
=0) - heterocycIyI(R8) -C(=0-aryl (R8), 15
C( =0) - heteroaryl (R8), -C(=0O-N(R4)-cycl oal kyl (R8),
R & seQctdd fréh tiad g’ljoﬁrﬁ&)nsmtm@@h}%ogmm(mw lN?@hKRE)( B8(R4)(Re),
-C2-aryl (R8), R4) (=N-R4), -C(=N-R4)-N(R4
- Cheter MLYNB%I@RBgtema@((Rm R4) - N( R4) - C( =O) - R4
-C(=N-R4)-N(R4) -C(=0) - N(R4) 2, -C(=N-R4) - N(R4) - C2- R4,
-C(=N-R4) - N( R4) - S02- CI 8a| kyl (R?)

R Qs sBleBd ah¥ah: ot2@ Rb}ﬁé‘l%)z
-N(R4) - C(=N- R4) - N( 4 2 - R N- R4) N R4) (R6),
- NOREN-( ﬂﬂﬂ@d‘ IEEN-RY) M(

e B R o,
IR‘ECE% _'Ig? @L) NCR ga RS2 N( Ri@%**"“sm By- SE(B)aZII\II(%)(ZW)
-S02-N(R4) 2, - SQ2- cycl oal kyl (R8) and SOZ aryl (R8);

Koy Sl B mels Soup ERmuRE oP hidiRast el B st g

- het er oaryl (R8) R7 is opne to two substituents
i.ndependent|y sel ected fromthe group consisting of 30
Rayisisadepser] frogth@giokprgrsiRgng of pEE-0)-Ru+CED N (Ry)2( RI) ,

' 55&%9?%%' b EFl e DL BBy ()
QD Melehodiplitef) (B0 RER D TAIMRE, LEDHNRY-aryl(Ro),

PC'U(DJSRQGG{I&%@Sﬂkﬂ@@Qﬂ%&TﬂKﬁﬂy@(ﬁ}(ﬁq Ry, C(—N -R4)-N(Ra4)o,
g&%‘&ﬁ@@@% 9‘9(% g@ﬂ%ﬁg@ c% NH) NH2 _SH,

Sl g il (5

- S—CE?EI\BEJOKN(MNS%I:18dkk1f(R()Rg)(—N'}S0'zN B12)-86LN(R¢K9) |

' S%ic&%‘?%@égﬂf% AR AN R OB N RO

(hal@), 1&{ W(RZ»VC(A@)%&) N@s?u—lqmgmkbvt&é@)@%m

heter ocyc eteroaryl
RE-NR4pOENRH-OUR4)sCOs R MM)SCG%B@)ENM{S% %eglaléwl(Bd)

T 90 8 R NI S 2  50,-C, salkyl(R), -S5O NR4)s

-SO,-cycloalkyl(Rg) and -SO;-aryl(Ryg);

R is selected from the group consisting of -cycloalkyl(Rs), -heterocyclyl(Rs), -aryl(Rg)
and -heteroaryl(Rg);

R is one to two substituents independently selected from the group consisting of
hydrogen, -C;.salkoxy(R), -NH,, -NH-C;_salkyl(Ro), -N(Ci.salkyl(Ro)),, -C(=O)H,
-C(=0)-Cisalkyl(Ry), -C(=0)-NH,, -C(=0)-NH-C; salkyl(Ro),
-C(=0)-N(C;galkyl(Ro)),, -C(=0)-NH-aryl(R10), -C(=0)-cycloalkyl(R o),
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10 hydrogen, -Cl.8alkyl(R9), -C(=0O H,
-C(=0 -C1. 8al kyl (R9), -C(=0) -NH2,

w@@m@pzd&l&ﬁ Cl _8al kyl (R9), -C(=0O-N(C1. 8a| kyl ( ROPQRPS2003/025782

_g)ﬁ) e@oé’ c )yll:%:Ro )( Fg( §S r;&lf gl(g(? ﬁj gc;a%l(Rlo) -CO.H,

C( :@))z ﬁ‘?%ﬂkﬂﬁ(g\),' B, l(RIWd—N RGLsBaléd, %B&gl(Rg)

- C02- aryl (Rl Cgﬁ o2- Cl 8al kyl
- SEPOnpitkyl-S560-5 ) B 8H Ky KR salkoxy(Ro),

CyerosTRY ROy R S oy olieh S0PMHed to a

ni tSOLRA-E} QMtyl(RaN dSOWC%aﬂ{yﬁ@{g?ﬁ 808 ah@gi S)UEyrano (halo)rs,

substituents independently sel ected from
cohsqlrgm' rmgtr@fOthaydgéhyl(Rlal -I8¢ryyol R 1), aryl(Rm) and
%:lt_l ko -Ocycloal kyl (Rlo), -Oaryl (R 0);
) Cl_sal kyl (R9), -C(=0O -NH2,
C(=0) - NH-Cl 8al kyl (R9), -C(=0O-N(C _sal kyl (R9)) 2,
C( =0 -NHaryl (Rlo), 20 -C(=0 -cycloal kyl (RO,
Rgds ::(i‘o) tchietiesuwbsiitleyts @ﬁepéndent([}( sdctat frorhBhogrolip consisting of

I) heté{@ﬁ(ﬂ@m&%@ﬂ%ﬁ@&@%@ aI kyl@é{@‘jﬁ

1
RS NEPCI¥ e Pk%gj ﬁawﬂégﬁ?ﬂk IRy CEOENH-amIRio),
-S- @IFCEWWEWRIO) -B(=0)-Battroyycl BEGH), A=) R .0),

T SRl R o -y ko sl Rs), 260a-aryI(R o), ~C(=NED-NEL,
L CACERIIIRTE0, Nﬁzcjsézaihﬁy (ﬁ'ﬁ‘?@l@) YEPR(CNAGIRs)).,

hydr oxy, ni't -cycl oa

hfﬁ@j -ogYR| ) R a)lkylERa 5))dnﬁRhny)(Rad’) whehettached tyd hiffloggn atom;
when attachgﬁéﬁto a carbon atom RO is selected from

th%ndg] :“619{?“8: Qe R fow subNiieatendencrdengly sglsgigd fromyhe group

e hieet) QB A B ratnighy,

-C@Wy&m oA, @@o)@@%{sﬂgiﬁ?@wm NI N2, |
%@%ﬁ NG oalHis): TPy Faealn R, Ao OpBE wnifias

¥ nd (pu)gég;g y%gﬁécteg%jfl?%%aﬁ%}%%% Cfldﬁ%é?e‘& sting

of - Cﬂg@ﬁmmryl(mm@l\ﬁ&& 00829-}1?@%[14#1(119)%@0)%@1(_118@1 G(ENH)-NH,,
- = - s - = - - a s
- q%cu%%@/l@gi Igb?'}\]ﬁ% e e{@%ﬂ(&_ﬂ) ), 24P RY(Cr-e8lkyl(Ro))2,

- X qm( :IL@ rkpr -Sp2- ; I d
-S%ZN( -ﬁg)zz’%/E%)S;@%%iﬁg(Rﬁ tag1 gh( %S%\l' F%%%Qh at om
andi Onkidi G k) Rs) o O ol kIUNHEDRIG RO ISEE,

sel ect ed f m t he oup consi sting of

dent
| n&ﬁggfgﬁgln 9)8;%1([@{8311(}’1( )28@eRBxp10, higdrory yitro, oXo,

qC}’Q%) ﬁ%%ﬁ k—}ﬂiteﬁcg&}'flw%yl(% al% Hg%r&;]ryl(l% oj $¥bn attached

Cltodmdaklydn gteri2- C1_8al kyl , -S02-NH2, 10
- S02- NH C1_8al kyl, -S02- N( C1_8al kyl )2 - NH2,
-NH C1_8al kyl , N( Cl.8al kyl )2, cyan,

Ry is selected from the group consisting of hydrogen, -C;.galkoxy, -NH,, -NH-C;_galkyl,
-N(Cysalkyl),, -C(=O)H, -C(=0)-NH,, -C(=0)-NH-C,salkyl, -C(=0)-N(C_galkyl),,
-CO,H, -CO,-C galkyl, -SO,-C; galkyl, -SO,-NH,, -SO,-NH-C;_salkyl,
-S0,-N(C;.salkyl),, cyano, (halo);.3, hydroxy, nitro and oxo;
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hal o, hydroxy, nitro and oxo when attached to a carbon
atom R2 is selected fromthe group consisting of

whyanoemEsy - Cl_8al kyl (R7), -C2_8al kenyl (R7), PCT/US2003/025782

C2_8al kynyl (R7), -cycloal kyl (R8), -heterocyclyl (R8),
-aryl (R8) and -heteroaryl(R8); 15 g is 0, 1, 2 or 3;

RZ?\Iis%né & ffuk @lgosftlf&mstlﬁ&pgﬁdéﬁﬂy %é@é&ﬁbﬁ@ﬁ&ﬁ tﬁﬁ/ﬁ’ﬁ@p( Uonmstmg of
8al kyl, -N(Cl1_sal kyl)2, -0-Cl. 8al

y@llt)_@al 4@18a1m -CEQOH, g2(FRY-(etal8i, W)—Nﬁz,zo

%&ﬁfﬁﬁl 28 SeBFatigit godH, Yo, Tl

@? déylf‘k 5 Cé@% ﬁhﬁasidsymﬂ Clgalgy} 821 160, NN salky1), when

Cl1.Bal Ky
Chjﬁalhdd;kbam(lﬁidge&altm énﬂ WhéTeﬁJR18a§ bnyd tarfoukesubstituents
- 0- 1_8a| Kyl -C(O) NH C1 sal kyl
8af %ﬁ)/’ sRiceEd dior &1 U@r?&“ﬂﬂ@{@éyd%%wcl 8@gylan d

an?r g%antl onglés)‘ﬂt @%Q'ghﬁ}{% @S)enﬁge@ﬁoﬂ\%%@r gﬁkyl '

al €¢=0) N{(‘:t ekt p, v IiE dSOf-at 4plkgdj[1=|SDf}gi1killeylg FB-ANEH,,
pi peri.di compounds _an [

an‘@%@ﬁﬁ%rﬁéﬁb’é -PReNEGr- Saﬂ%' ?,%Igﬂgﬁié@@&, Cﬁgﬁ&f}gﬁ kyﬁz, eyano,
{ ) By, SGhEAnds 88 wKBL ROMAL P d 684 A0t

an integrin receptor nedi ated disorder.
5 WD 2004/ 020435 PCT/ US2003/ 025782 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON Anot her asloect of th
Rariedseted feme ig FRUP RISUHBS OEBYAsoRRe < iop Ikl R r Go-sellpnyl(R7),

£ rSr TR, LoeloaIRRE), Delirb BB ARt S BUEREAAR):

-Cl_4al kyl (Rla), -C0_4al kyl -ar yI (R, R3),
- CO. 4al kyl - het erocycl yl (R1, R8), - CO4al koxy(R1),
qigh, , WA %Sxy-aryl (R, R8), and
- Q0. 4al koxy- het er ocycl yl (R1, R8). Aspects of the u
present invention include conmpounds of Fornula (1) and

ZHek¢redted froin) thé\@ﬂfuglcﬂnéi‘dth@ adhedrex abINH; @@Hztalgkudyn R) or
- CO. 4al kyl - ar 10 Anot her aspect of th
pré\&(@msa Yhiee 1 malkﬂ@r%salléﬂﬁ%u%m Jﬂ&mq}k%Y( ry-

st C RO Ty SR PR My -COpgs Gl -0-
of CL Jaﬂcyw-l(}%@@@)cltgal\k?h Loqn gamml_mﬁg, @@péﬁllfbdsl\mfcll%@]kyy e
(1) and Fornula 1 erein R is -N R451$é3;1
-h t@ﬂ%yéwpw%lhé) &Cﬂsﬁélﬂé%lélﬁmq Reyalk Hygipaliyl, -0-C1
t d ds of F I
(1 IR ROERRC R RO R TR Ry ?RS), e
- di hydro- 1H pyrr ol 0[2 3 b] pyridi nyl (R8),

-tetrahydropyriridi n
ang @h@rg}@y@%t@aﬁy gcqqg‘(@ ?],tq, éqcmapqrggstures and enantiomers thereof.

The present invention is also directed to methods for producing the instant

piperidinyl compounds and pharmaceutical compositions and medicaments thereof.

The present invention is further directed to a method for treating or ameliorating

an integrin receptor mediated disorder.
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20 -tetrahydro-| H azepi no[ 2, 3-b] pyri di nyl (R8) or
-pyridinyl (R8). Another aspect of the present
w0 pooegfo2d4as i ncl udes conmpounds of Formula (1) apdI/us2003/025782
Formula (I1 erein
et khyer oA S BT e PN L Rl pavmon
8-naphthyridinyl (R8). 25 Aspects of the present
~invention include conpounds of Formula (1) and Fornula
(I'l') AMageehdpeltd of theS mﬁé(llRMV@Eﬂiélﬂﬁ}cLudeﬂonﬂlboRﬁbls N(B%ilni’lla (D) and
" -C(=N-R4) - N(R4) (R6 -C(=N-R4) - N(R. 4) - O -
Fogpulp (Ryyheyeirdg 1@@@&1@@(}1 mgeiected.f(g(m qu:&yuwm)snwf R4,

C&W@% ﬁ(ﬁf&‘ﬂ@é %Oﬂél}%% &%ﬁ )é O(Fﬁﬁﬂ/l heterocgcl¥l(R1 Rs), |

-Cmémixggﬂ)l -0 AT RUREHS aef anlmﬁhétbﬁocmﬂ(@mul a
6 WD 20047020435 PCT/ US2003/ 025782 (11) wherein R4 is

hydrogen or -Cl, 4al kyI (R7). Anot her aspect of the
Bnd BRI S PRt i 8 DD o o chiabe o
Foﬂﬁu]ﬁr(ﬁﬁﬁﬁéreir{weiﬁbfe‘fé}ablﬁ}cbb‘%(}@@lmﬁwm%mﬁd zﬁs»r(:r{uR@ ( I )

anql Formula (|1 wherein RS is -C(=0
C(=0 -N(R4) 2, C( =0) - cycl oal kyl (R8),

g(( 31"0%@% %P%g%f t%{iésesgﬂt uaz((e:gl 1} N{;lﬁ_ﬁl?s( %%}%Qounfif( of %%ula (I) and
PTG RALraAS bl Bhbly AP, SRk p%%éﬁyI(RRﬁl)

C02-aryl (R8) C(R4)( N R =N- R4 R4) 2
C( —N- R4)-N(R4) (R6), -C(=N R4) N( R4) C(=0 - R4, ‘
s§9fgts %E tgggpreg%étogil\l R4?y§f]'htqs.f)o pouné]'s) of%o llla(EB nﬁa%brmula
R4
alﬁ(@m) 1?14121 ) gﬁ%"?ﬁg@%t% Bﬂ%\}fe%f) CRE) ( R%S)
N( R4) - C(=N-R4) - N(R4) - O) R4 15

N( Rf;” ger %R%ég ﬁzges%ﬁn\%ﬁ{\l (gn 1rPcﬁ1’des compounds of Formula (I) and

ARSI KR0S Gt o)

-tﬁtanydﬂ(nm)mdmymz% ety@am@r«w&m)ﬁhwdmst@s)ar yl (R8).

%ﬁbﬁgﬂd?%ﬁ ﬁr}ﬂtbipﬁ IMJE%Q%?' ?H;Jd\%lswerein
R5 is -O(=0)-R4, -C(=0)- N(R4)2 coz R4,

-C(R4) (=N-R4), - N- R4) - N( R4) 2, N-R4) - N(R4) (R6
(Njg R&ﬂ@&}}%mt\piﬁ% preserm)(lmzéltl ) tﬂQlL]d% cq)](lmgn;gls (of Fc))rgnula)t (I) and

rxglRlAra) (H%Vhyr-m 1 1s( ﬁ?ﬁ)ﬁ? )) -teta gydroﬂ'yrﬁma{c{{ 1¥y1<(15 Yg or

-tetrahydro-1,8-naphthyridinyl(Rs).

Aspects of the present invention include compounds of Formula (I) and Formula
(I) wherein R, is -C(R4)(=N-Ry), -C(=N-R4)-N(R4)2, -C(=N-R4)-N(R4)(Rg),
-C(=N-R4)-N(R4)-C(=0)-Ry, -C(=N-R4)-N(R4)-C(=0)-N(Ra)y,
-C(=N-Rq)-N(R4)-COx-Rs, -C(=N-Ry)-N(Ry)-SO,-Ci.alkyl(R7) or
-C(=N-R4)-N(R4)-SO2-N(Ry),.

Aspects of the present invention include compounds of Formula (I) and Formula
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-S02-N(R4) 2. 25 Aspects of the present invention
i ncl ude conpounds of Formula (1) and Fonnula (11)

wob@re2E3R6 i s -heter ocycl yl (R8) or - heteroar yP(RB$2003/025782

ot her aspect of th i nventi on incl udes
(ﬁngS‘i?Wd@ légy‘;‘&ﬁ%?ra 114?1 ]Z]gt) Formula (11) wherein R6
i s -di hydroi m dazol yl (R8), -tetrahydropyridinyl (R8),

30 -tetrahydropyrimdinyl (R8) or -pyridinyl(R8).
Aspedimotleh atfvet qfiths presernt imentiommcludes crep@midp ofiRoksnudd (1) and

ogmhlaeDbbbhasses Bfiener e n R7 i3 one o tuo

substituents independently sel ected from hydrogen,
-Cl_4al koxy(R9), -NH2, -NH Cl. 4al kyl (R9),

N( d Aﬂ@bdﬁy bf 1RO pyRent- 1ﬁﬁéﬁ)tlldn 1noihﬂe¥@)np611nd‘sadﬂ Foyin(ilR9)), and Formula
Cl-4a

(gpbeink ot -G Rk Fo TN o o R sF ol By,
<HAB g UL

cga%%ﬂgmmcwwﬁﬂm) m%OQJN(RQ 3 @G:J\lR!) 862, cyclslﬁkyl(Rs)
al

I
-Coanlfs), ké(ézd@\&&k o%F( 4a (R4)2 C(‘N R4) I\iT(I&s)( 6)

—c@ﬁwwﬂow@%m Haofs o ().

b el ol o) L T s oxy L O R ol (R o
e%a)yivq G{szz “NRGERO(ZIRS), R | g{@ Ngﬁbz
f*ﬁ%ﬁ NERBA%R RS} 2R ol R @ibf”l? “wher ei n R7

I\J%R@r@(%mwwb‘ﬁ@) N@M)@ mﬂgﬂﬁ&dBM)LN(ﬁ?Jmtm from
NH C1 4a

TR oL B Ryt o) ';SE)? A SRo)0N(Re)- N B5e) NSRS MR )
"f%@r D anes scPin (s, ROERoa MR dOBpLARIHETS, |

'S hydrogen 20 Aspects of the present invention
i ncl ude conmpounds of Formula (1) and Fornula

1)
wher AiptiRg aspechofethe presentinention mcméim SoINpRIEEE ﬁt(alEmrmxla (I) and

F%gpsg@gyﬁlﬁrgﬂlz BAEPUSTR,. ARy, (B8lr,; GrGthry,
NRG)- G RRRR O AR @624 Ry, (F9)) 2

N&é& NH ar%@ @W @*N@-}@L e &R -(%70@1, safleyl(R7) or

8%2\9{? et eroaryl (RI 0), -CO2H, COZ Cl- 4al kyl (R9),
I (Rio), - NH) - NH2, - S02- C1_4al kyl (R9),
- SO2- NH2, - SO2- NH- C1 4al kyl (R9),
- S02- N( C1- 4al kyl (R9)) 2, -S02- aryl (Ro
-cyc |A9°@p¢<t§/ p‘("nhp@)feswt inggngiop Rradydedesporn Se@ﬂfémmﬂbl @ and Formula

(ﬂb thol% 6 als Oﬂgterocr:]}ddlyl(Rg) or -heteroaryl(Rs).

Another aspect of the present invention includes compounds of Formula (I) and
Formula (I) wherein R is -dihydroimidazolyl(Rs), -tetrahydropyridinyl(Rs),
-tetrahydropyrimidinyl(Rs) or -pyridinyl(Rs).

Aspects of the present invention include compounds of Formula (T) and Formula
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wherein R8 is one to four substituents independently
sel ected from hydrogen, -Cl-4alkyl (R9),

w0 m)4/43d4k5)xy( R9), -0 cycl oal kyl (RlO) O ar yI (REDYS2003/025782

-C(=0)H, 30 -C(=0) - Cl-4al kyl ( R9)
(ID @(he@)n RiHisOne Acatwwwos@tpents n@tem}de&(lmel@gt«r@ﬂrmm hyylogen,

G iR eyl SIES) R R Lo

14a|k C2-aryl (Ri o),
—G(@O#»N@T HVI(Ro 3D 2C(<C1)-WE-aay ((RRY)- C(- %lcmaﬂiyl(Rlo),

S (B0 ARSI com

. 4261:15)&1%%% 1069511& ék@f,)c(—}\f@r&ﬁl L JAglkyg. CQ;alkyl(Rg%\le

| -CLEOTFOARIALIACKLORNED, -CERNH E, m<§@@ﬁ/ 020435

4al kY
-&Nkkaﬂ]iyl-&a@@ﬂka((l?@) +S- O}\I@:ﬂitzlélféﬂ Jakb&RRo),2, cyan, 5 hal o,

S % aﬁwﬁé{l@@ﬁ%ﬁ@ﬁ SOET caluler DR 3Py NRG IR,
-t i eS &1@21@&?} 2 303 a‘i-?i(l@ N LRI hAN0L M Hroa§ PaED, &Iort he

i ncl u €s” conpounds of Formula ()

-ogaldalkﬂpmw mtu{rbct})clymhb)e Fary IR ) st dwtercapyl{Rou):
substituentsii ndependent I y sel ected from 10 hydrogen,
-Cl-4al kyl (R9), -C(=OH, -C(=0) -NH2,:

) wg}xodﬂ%agb%igs{fﬁ%iggﬁﬁt ngergo_n%él{ﬂﬁe@%o ﬁgﬁﬂ;@%ﬁula (I) and
Férmula tII)Q@ifﬁﬁelﬂR@ g oreertd fwoksebstitueniR8ndependrmtly selectad from
hydimetal GoyRS(o). BiHaaNEb Ly (RN RS ULy tBp)S Hidlon
lly%%&p% -C(=0) - NH2, -C(=0 -NH Cl_4al kyl (R9),

o 4a| kyl (R9))2, -CORH, -002-Cl_ 4al kyl (R9),
15 - SC2- NH2, - NH2, - NH- C1_4al kyl (R9)

N( Cl4al kyl (R9)) “hal t '
anenAdbTbTicerc) b e PR RS e Epeopiagde o Bpr i O and

R B R e e S ame 1o four

substituents independently selected from 20 hydr ogen

or -Cl 4al kyl (R9) when attached to a ena
ond. Aot Graneen e ceppardE gbRpgE 0 fid

I 5 s i

hydible sl -@alaligl (RBY)C(=ONICICEEDYLERINRY, -Ca0-NHpydr oxy .

or oxo when attached

Q.a C n.atag

-GN Hd$ 4@%@%@6}%179511?{%#% #ﬂ&@hm%@g ?\%ﬁﬁﬁ%@rﬁgs of

an I ne to
Bl R TR BBt AR LPL DR
-y agRo YR} - @@EMVKIG%QQ wﬂiem(lhb t-@Ohady]Rao)-GHENDEH:,

atom and, wherein R8 is one tg _four su%?é

—$%€pew@bééﬂsb,y QelNEl P2 NEnt hepdddeh SO abiv’ﬁ]@ba
-§§1 Y bn&éa??%ligxl(é}o%ry hl(yﬁ:ko ) v%en@ftggﬁ%ﬁ% g,\,ﬂﬁfbg@ﬁ Eﬁ‘)ﬁp %ﬁd,
wherein Rg is one to four substituents independently selected from hydrogen,
-Cy_salkyl(Ro), -Ci.4alkoxy(Ro), -O-cycloalkyl(R;0), -O-aryl(Rio), -C(=0)H,
_C(=O)-C1_4alkyl(R9), -C(=O)-NH2, —C(=O)~NH—C1_4alkyl(R9),
-C(=0)-N(Cj.4alkyl-R11)2, -C(=0)-NH-aryl(Ro), -C(=0)-cycloalkyl(Rio),
-C(=0)-heterocyclyl(R1g), -C(=0)-aryl(R1o), -C(=0)-heteroaryl(R10), -CO2H,

8
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30 Aspects of the present invention include conpounds
of Formula (1) and Fornmula (I1) wherein RO is
whyanoemEsy - Cl- 4al koxy, -NH2, -NH Cl-4al kyl, PCT/US2003/025782

G Aal) 202, 90,2003 02435, PCL U200 425TER, s,
@&5@1 CN% KI‘&R )kés' %\J(N H%K{]lé 0935;% cgiarggilz[%l SH -S-C;.qalkyl(Rs),

-S04y B - (Zha;lalkyl(?\a), -S-Cy.zatkyl- (Elﬁa]ko){y(RgB hydroxy, nitro
?@?%ﬁcaw@ﬁpeﬁ%é@%i?N% SR 0 UL AT A WL
eSS TS B a0onCh IR R

-h@ereR) Q)%én@xmcheﬁhah@)mboﬁ atdmy.dr oxy or oxo.

further aspect . of the present invention |ncludes
conpounds of For mula (1) 10 wherein RO is hydrogen

-Cl i

(hal of?}i&%& a’spec VS, Q%Hérg's 46%%15%{ h*c%lg Ggmé&lnla%( } gormula (D) and

Hdﬂm&m (1) Whietednh R@IQ othe 1830 €A dﬁbsnfueﬁtmﬁaﬂpancﬂdnﬂyaﬂdctE@frnui a
I) wherein RIOis one to four substituents

hYﬁrws@rréfeﬂ%lkxﬂ(%ﬁJ QU TP )k ogdnO)-DE- Cc1&1h.‘dﬂ$<994

Cg% %’T@ép ?6%k§%§q§q@®%yﬂzg\% W pttached to a

€68nGlordpdrky bvhereﬁi@&- iCbnd & foyit subsfRnilifzd Wﬁendently selected from
-802 NH C1_4al r -SO2-N(Cl1l_4al kyl )2 en attached

k
ygragei G e e (R BN A0 ok R Os Sl

BB\ GER RPN RS L 08T TIGPR IR,

-S0620, NkﬂHg, -RMI-C( 7Dyl (3, CNL@ﬁJaMM(Rg))z, cyano halo, hydroxy, nitro or
-C(=0 - N(Cl1_A4al kyl)2 -C2H, -CMx2-d 4al kyl,
axgOvhanptiaghcRyip a carbgpatoR, - SO2- NH- C1_4al kyl |

-S2- N(C1_4al kyl )2, -NH2, -NH Cl_4al kyI |
-N( G 4al kyl )2, cyano, hal o, hydroxy, nitro or oxo when

at t achesihdraspect af the Presé@hvenAon ilt@idea spr@pbunds of Fermula (1) and
resent invention includes conpounds of Formula (I)

ulay(®l) pdheraii Bs {8|0my toviaw snbstitraty)independently geleefed from

hy%_ﬁ olr( &ja%%&ﬁéﬁkﬁﬁ%)%ﬂaﬂ@to Ql{ﬁrc&%fn%cir@ qng'l Wﬁ-ﬁi}ell‘l\/ﬂg 1S one to

fol dubdtatukath )r&lepéiﬂbﬂly selfoetdoom hpdhbgeh oC, @KQIIOMBEH
attached to a carbon atom A further aspect of

1o koY Ry €rerydii 1) e i GEHC%WB{IYH&B) o eﬁhkﬁl(&)@i jalo,
@@g({xﬁ/ 20 k8 mb% ttddhkd o%ga{rg&{l?tglaqo i's hydrogen. Aspects

presen |nven I'On I'NC € conpounds of Formul a
(1) and 10 WO 2004/ 020435 PCT/ US2003/ 025782

A further aspect of the present invention includes compounds of Formula (I) and
Formula (II) wherein Rg is one to four substituents independently selected from
hydrogen or -C;.4alkyl(Rg) when attached to a nitrogen atom; and, wherein Ry is one to
four substituents independently selected from hydrogen, -C;.4alkyl(Ry), -C;_salkoxy(Ro)
-O-aryl(R ;o) or hydroxy when attached to a carbon atom.

Aspects of the present invention include compounds of Formula (I) and Formula

(I1) wherein Ry is hydrogen, -C;_salkoxy, -NH,, -NH-C/_4alkyl, -N(C;_salkyl),,
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Formula (11) wherein R2 is hydrogen, -Cl_4alkyl (R7),
- C2_4al kenyl (R7), -C2.4alkynyl (R7), -cycloal kyl (R8),
WO h@umee@aycl yl (R8), -aryl (R8) or -heteroaryl ( RT/US2003/025782

?anaﬁﬁn 2B 5 SRl S Rl el oo

I R8h. _ I
Byl csenc el s P e ey S0l o

 qylancséhalo)xn\/le}rdlro)qnnltmmmdes conpounds of Formul a (I)
and Forrmula (11) wherein R2 is hydrogen,
-cycloal kyl (48), -heterocyclyl (R8), -phenyl (Rs}, 10

- naphAﬁ@h&%é#&B%} thah res%ﬁﬁ&éﬁlﬁr g L{Res c&%ﬁé@ﬁ% fo?ggl%’f‘&l? Q) a'nd

of the present invention Includes conmpou or nu

Kdrjnuéen(l) wherain Ra i Hyldjo gahl,e(]euﬂk&y FNHRy-NHD- @ malkyl, -N(C, -alkyl)a,

-tetrah yrim.dinyl ( - benzodi oxol yl (R8),

TR GOuRE e iy, Galeh o aOLIONs! | nyl (RE).

15 -phenyl (R8), -naphthal enyl (R8), -pyridinyl(R8),

-pyrimdinyl (R8) or -quinolinyl(R8). Aspects of the

pr es eAtfurithey asiecoorf theplesshe nﬁfeﬁﬁﬂi’pﬁﬁ:lddb@librﬁmﬂs of th‘nﬁda (I)
npound of Fornula (1) and Formula (| erein

Viherem(ﬂe ighydrogems feepikosy, -MNkk ﬁﬂés%mﬁllwhv (@M@]ﬂ?}’l)n élnal@ea or

cg&posltl on conprising a conpound of Fornul a
]@'d'g nd Formula (11) wherein Z is selected fromthe

group consisting of hydroxy, -NH2, -NH Cl_8al kyI
- N( C1- 8al kyI )2, -OCl-8al kyl, -O Cl.8alkyl - OH,
Cl. sahspprieef #wmw@yt invention ns%ludﬁywwqwdslpfcﬁormul@ﬂ) and Formula

QR of B gl F b b byogen,

Aﬁaylks@(-ﬂbﬂcmgabiql alkyl(}(ﬁ%@aﬁﬂiw e{\d@luﬁa@lw IZ
-OCl 8al kyl am de - 8al NH- C1 8al k
C@@kNé Ql- yl)@(@OzH( €106l k%lkylz- 4a1kyl -S0,-NH,,

e 8ll\§% gigglﬂgf(cy f’ﬁgE?Catﬂ?}rp)? Wﬁeﬁ ttQEhe%q gﬁtpq\{ggrq tg m and

\ﬂ&frﬂhlmg (sl c)ne ld fdﬁ@sﬂ&@ﬁeﬂ@ eﬁ@?ﬁlVS@@@t@ﬂ /B rodéns !
&gd—%gﬁ No"" O Formula (1) wherein the corrpound
_4

e&leéllkf)ﬁbrrpﬁ@fb r@(ﬂﬁ) riikei-Rg=QF-NH
—C(=O)-NH—C1-4alky1, -C(—O)-N(C1-4a1ky1)2, -COQH, -COz-C1_4alkyl, -SOz-C1_4alky1,
-SOz—NHz, -SOz-NH-C1_4alkyl, -SOZ-N(C1_4alkyl)2, -NHz, -NH-C1_4a1ky1, .

-N(Cj4alkyl),, cyano, halo, hydroxy, nitro or oxo when attached to a carbon atom.

Another aspect of the present invention includes compounds of Formula (I) and
Formula (II) wherein (R;¢)1-4 is hydrogen, -C;_4alkyl, -C;_salkoxy, -C(=0)H,
—C(=O)-C14a1kyl, -COzH, -COZ-C1_4alky1, -NHz, -NH-C1-4a1ky1, -N(C1.4alky1)2, halo,

hydroxy, nitro or oxo when attached to a carbon atom.

A further aspect of the present invention includes compounds of Formula (I) and

Formula (II) wherein R is hydrogen.

Aspects of the present invention include compounds of Formula (I) and
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Stereo Cpd WR 1 R qchemz -NH1,4,56
tetrahydro-pyrimdin- 1 -CH2-Ph(3-Rl) 2-yi HO CH

WO Di4/020435, 6 tetrahydro-p yr| m din 2 -(CH2) 2- R(/BSIR03/025782

e e Ry it o AL PPk By aliomyiRo)
@icﬁ)aﬂq&i{tg?tﬁ@%gy&yl&j) lar;&hgﬁ&hheﬁéfda@lyl(kg 4 -(CH2)3-R1L

qui nol 1'n- 3- t et rahydr o-
[1 8]naphthyr|d|n 2- 1,2,3,4- tetrahydro 5 -(CH)3- R1

y1l quinglin-3- 7,.8-1e

[ 1, sPmRgHe A ﬁ?ﬂgﬁpreie l@feaﬂ%wﬁm? Shiupds pFgylagp and
i I - dr,

P%%“%“%é‘%%ﬁ?ﬁf;?‘. R oL IR IR o

~pdterqanyl(Bk). n- 3-yl 0 | somer 2 OH 5,6,7,8-tetrahydro-

[1, 8] napht hyridin-2- 1,2, 3,4-tetrahydro 5-3 -(CH2) 3-R1

yl quinolin-3-yl O Isoner 3 O—| 12 V\D 2004/ 020435

PCT/ A '

%ﬁéﬁ%ﬁt %’% %@the E{&&giﬁ}] iy fud (gnff‘&ﬁlm 8f Formula (I) and
Fbrrﬁulﬁ (14) tvbitreahiyglisdyBrogen, (- @dﬁ}aﬂeyﬂ{lizy |-h€16110032ﬂ13’1(Rs3, pheI(Rs),
-naphtqgﬂenyl(Rg) or -heteroaryl(Rg).

* Another aspect of the present invention includes compounds of Formula (I) and

Formula (IT) wherein R; is hydrogen, -tetrahydropyrimidinyl(Rs),

~ -1,3-benzodioxolyl(Rg), -dihydrobenzofuranyl(Rs), -tetrahydroquinolinyl(Rg),

-pﬁenyl(Rg), -naphthalenyl(Rs), -pyridinyl(Rg), -pyrimidinyl(Rg) or -quinolinyl(Rsg).

Aspects of the present invention include a composition comprising a compound

of Formula (I) and Formula (II) wherein q is 1, 2 or 3.

Aspects of the present invention include a composition comprising a compound of
Formula (I)-and Formula (II) wherein Z is selected from the group consisting of
hydroxy, -NHj, -NH-C, salkyl, -N(C,_galkyl),, -O-Ci.galkyl, -O-C,galkyl-OH, -O-
C;-salkylC.4alkoxy, -O-CjsalkylcarbonylCy 4alkyl, -O-C;.salkyl-CO,H, -O-
Ci.salkyl-C(0)O-Cy_galkyl, -O-C)_galkyl-O-C(O)C,.galkyl, -O-C_galkyl-NHp, -O-
C-salkyl-NH-Cj.salkyl, -O-C,salkyl-N(Cj_salkyl), , —O-C,.salkylamide -O-
Ci.salkyl-C(O)-NH-C\.salkyl, -O-Ci.galkyl-C(O)-N(C;galkyl), and —
NHC(0)C,galkyl..

Aspects of the present invention include a composition comprising compound

of Formula (I)

11



-NH1,4,5,6 tetrahydro-pyrimdin-

pyridi n- 3-vyl
W3R435 pyri m di n-2-yl |

2 CH

pyridi n-

6 Ph(3-Ri) 2-yl
-NH1,4,5,6 tetrahydro -5-0O4 7
OH  PCT/US2003/025782

3-yl 2

56,7, 8-tetrahydro- [, 1, 8] naphthyridin-2 8 -(CH2) 2-Ri
yl pyridin-3-yl 2 OH 9 -(CH2)3-R - pyri din-2-yl
pyridin-3-yl 2 OH -NH1,4,5,6 tetr 0- 5- O+
(6-0OCH3) -pyridin 10 Ph(3-R) pyrim[din-2-yl , 3-yl 2

OH 5,6, 7,8-tetrahydro-
1, 3- benzodi oxol -
- NH- 1,4,5,6 tet rahydr

5 11 -(

[ 1, 8] napht

ridin-2-
yIR4 OH

qui nol i n- 3-yl C@ , 7, [ 1,
8] napht hyri di n-2 3~n«< 2-R yl phenyl 1 CH l
- 5,6,7, 8tetrahydro 1, 8] napht hyri di n- 2- -
1, 3- benzodl oxol - (CH2)2 RL yl yl 0 OH
5,6,7,8-tet rahydr o- [1 8]Hmhlar(y)r| di n 2-
1, 3- benzodi oxol -5 15 &CHZ 0 CH
whiesjiTthe corapouishis selectpd fro ﬁgisw ﬁ%ﬁlﬁmﬁf
1, 3-benzodi oxol -5 16 -CH2-R1 vyl 0 OH
5, p 7, 8-tetrahydro- (6-0CH3)-pyri d| n
‘ Stereo
Cpd W Ry R, chem Z
' NH-1,4,5,6-
tetrahydro-pyrimidin-
1 -CHz-Ph(3-R1) 241 H OH
-NH-1,4,5,6-
tetrahydro-pyrimidin-
2 -(CHy)-Ph(3-Ri) 2.y H OH
-NH-1,4,5,6-
tetrahydro-5-OH- 1
3 -CH>-Ph(3-Ry) pyrimidin-2-yl quinolin-3-yl OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
4 -(CH)s-Ry yl quinolin-3-yl "OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,2,3,4-tetrahydro-
5 -(CHy)s- Ry yl quinolin-3-yl OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,2,3,4-tetrahydro-
5.1 -(CHa)s-Ry yl quinolin-3-yl Isomer 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,2,3,4-tetrahydro-
5.0 -(CHy)s-R; vl quinolin-3-yl Isomer2  OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,2,3,4-tetrahydro-
53 ~(CH)sRy yl quinolin-3-yl Isomer 3 OH

12



17 -(CH2)3-Ri [1, 8] naphthyridin-2- 3-yl 0 OH 13 WO
2004/ 020435 PCT/ US2003/ 025782 'Stereo Cpd WR1 R2 ¢

[1, 8] napht hyr.i di n-2- 2-Me-pyrinidin-5 -(CH2)2-Ri y| yl
1 OH 18 5,6,7,8-tetrahydro- [1,8]naphthyridin-2-" >

wW@Ehb@a2435 yl 5,6, 7, 8-tetrahydro- 1, 4,5, 6-tetrabgmUs2003/025782

1, 2, 3,c42t et rahydvo 1? (CH2)Rr Rl yI qU| rRaI i n-3-yl thdépH Z
12 3 a-tetrahyiro 10- PO TSR Y qul nol i n-3-yl |
| somer | OH 5,6,7,8-tdtl 8hhﬁyﬁivrohn-2[ 11, B},ﬁ&gﬁwﬂvyfi di n- 2-
1,2,3, 544' t e't(CHli])é(Klo 19- 2yl - (CH2) 2- lmoﬁH«lf's Elm I N- 8- Ykombr 4 OH
| sone 678tetrahydro- [1 8]nap hyri di n- 2-
1,2, 3 4- tetrahydro 19- 3NH{lh¥y 2-R1 yI quinolin-3-yl 1
| soner 3 OH 5,6, 7 8- teétfaa;hlthfyﬂmld[nl 8] napht hyri di n- 2-
i’ I2’so’rrer 4 ﬁaﬁ% 6 7, 8- etragyc/:grzgz 3 d¥|3 9UI ne! bn > yI OH
[ 1, 8] napht hyri di n- 2- 1,-BHPekfzedi oxol -5 20 - (CH2) 2-Ri
yl yl 2 OH 5,6,7, 8- tettétén))ﬁg)tpOH_[l 8] napht hyri di n- 2-
(6-0OCH3) - p 21 - OH |
5,6,7, 8- te?kll(g%/‘gr o- [ 1 pg]“i‘}‘ﬂ‘ﬁf?rfﬂllyrl dli’yﬁ‘dl? 3 v 2 OH
(6-OCH3) - pyridin 5,6,7,8-tetrahydro-
: [1,8]naphthyridin-2-
8§ -(CHx2-Ry i, pyridin-3-yl 2 OH
9  -(CHz)s-Ry NH-pyridin-2-yl  pyridin-3-yl 2 OH
-NH-1,4,5,6-
tetrahydro-5-OH- (6—OCH3)—pyﬁdin-
10 Ph(3-Ry) pyrimidin-2-yl | 3yl 2 OH
5,6,7,8-tetrahydro-
‘ [1,8]naphthyridin-2- 1,3-benzodioxol-5-
11 ~(CHz)-Ry yl vl 1 OH
-NH-1,4,5,6-
tetrahydro-pyrimidin-
12 Ph(3-Ry) 2-y1 quinolin-3-yl 2 oH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
13 ~(CH2)2-Ry yl phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,3-benzodioxol-5+
14 -(CH2)-Ry vl vl 0 OH
5,6,7,8-tetrahydro-~
[1,8]naphthyridin-2- 1,3-benzodioxol-5-
15 -(CHz)s-Ry vl vl 0 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,3-benzodioxol-5-
16 -CH2-R; yl vl 0 OH
5,6,7,8-tetrahydro— (6-OCHjs)-pyridin-
17 ~(CH2)s-R; [1,8]naphthyridin-2- 3-yl 0 OH
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2la -(CH2)2-R1 yl 3-yl 2 Isonmer a OH
5,6,7,8-tetrahydro- [1, 8] naphthyridin-2-
WQ&)O@FM&)S pyridin 21b -(CH2)2-Rl yl 3-yl 2 | sop&r/UB20@M025782
-(CH2) 3-R1 -NH-pyridin-2-yl quinolin-3-yl 2 OH
1 3 benzodi oxol -5 23 - (CH2) 3-RL - NH pyri di n-2-yl ytesee .
oH 14cpaD 2004/ 0WO435 PCT/ USR)03/ 025782 RSt er eo qCpchhh Z

L OLINDN N Bl

. Rl R2 q chemz—1; o ucl oth-oxet=5-—24 =Gz o
- NH pyri di n- 2-yl (6, OCH3)- pyrldln 25
- (CH2) 3-R1 -NH-pyrldln 2-yl ' 3-yl,
5,6,7,8-tetrahydro- [1, %‘@apht hyrl
1, 3- benzodi oxol -5 26 -( Hirppydior )}i4 5f‘t?fiaf‘ydr°'
-NH1, 4,5, 6 tetrahydr o- ﬁ-SQabhtHyrldm@—- hanzgdinanal - 5 27 '
Ph(SRJI HEP p2y 1 H 5678tetrah31dro-
[1, 8]napht yridin-2- CI:HS) pyrle{ln 28 -(CH2) 2-R1
yl 3-yl 1 OH 5,6,7, 8- té@?&lt?}r@lwém [ 1, 8] napht hyri di n- 2-

(6-0OCH3) -pyridin 28a - ( AntfPhdivb- I¥l4-diahyaroer a CH

56,7, ro [1, 8] napht hyri di n-2-
(6- OCH3 -py{d}gz%E [ 28hl (CIF—)|2) 2yR: I)ﬂ}‘m"olm)ﬁyll | sdmer - b OH

OH, 5,,,;6 7,8-tet rahydro 56,7, & tetr@lya@pht hyri di n-2 29

(CHZ) 3-RLl yl quinolin- Bfl}éhnaghth%'din—} 1,2,3,4-tetrahydro-

19-1 ~(CHz)2-R; yl : quinolin-3-yl 1 Isomer 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-  1,2,3,4-tetrahydro-

192  -(CHz)»-Ry yl quinolin-3-yl 1 Isomer2 OH
5,6,7,8-tetrahydro--
[1,8]naphthyridin-2- 1,2,3,4-tetrahydro-

193 -(CHy)-Ry yl quinolin-3-yl 1 Isomer3  OH

’ 5,6,7,8-tetrahydro- .

[1,8]naphthyridin-2- 1,2,3,4-tetrahydro- ]

194 -(CH2)-Ry yl quinolin-3-yl 1 Isomer4  OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,3-benzodioxol-5-

20 -(CHx)-Ry yl vl 2 oH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- (6-OCHj3)-pyridin-

21 ~(CH)-Ry vl 3.yl 2 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- (6-OCH;)-pyridin-

212 ~(CHz)2-Ry yl 3-yl 2 Isomera OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- (6-OCHs)-pyridin-

" OH

21b -(CH2)>-Ry vl 3yl 2 Isomerb  OH

22 -(CHp)s-Ry -NH-pyridin-2-yl ~ quinolin-3-yl 2 OH
1,3-benzodioxol-5-

23 -(CHp)s-Ry -NH-pyridin-2-yl i 2 OH

14



5,6,7,8-tetrahydro- [ 1, 8] naphthyridin-2 30
-(CH2) 2-R1 ylI (3-F)phenyl | OH 5,6,7,8-tetrahydro-
wo o8bzepht hyri di n-2- 30a - (CH2) 2-R1 vyl
| soner a OH 5,6, 7,8-tetrahydro- [1, 8] naphthyrldlnsg
30b -(CH2)2-R1 yl (3-F)phenyl 1 Isonmer b OH

( 3- F) pPeryk2023/025782

5,6, 7c18+tet rahyw 0- [1 8] namht hyrl di n- 2R, 31 (@H2)®erﬁzl z
R T AR T P
2004/ 02043 Iﬂairﬁuszoosmﬁzmﬂslz2y\isteryleo Cpd WR1OR2 q OH
chem z 5,6,7, 8-tetrahydro- [1,8bogphtdfi di n-2-
33 (CH2)2 ﬁ?ﬁ 35:14 F) phenyl 1 ] 5 6,7,8-tetrahydro- .
[ 1, & nap %/)? i n-2 3-Dyigppyd. R13>3/| (4-F) phényi 1
OH 5,6,7, 8- tetrahydr056[7,1§-te%]ammht hyr| di n- 2- 4
(SZGCI;Bép%/:elt ;naﬂg/gr o-35 %Tﬁg}%ﬁ‘i}%: b%%hm%ﬂ d| hydro
36 ((ZHZ) (@G )lebenzoffluran 6-yi 1y©H OH
5, 6,7,8-tetrahydro [ 1,,8-pagkt hyridin-2- 2, 3-di hydro
| tetrahydro-5-OH- | 1,3-benzodioxol-5- '
27 Ph(3-Ry) pyrimidin-2-yl yl 1 OH
5,6,7,8-tetrahydro-
[1, §]naphthyridin—2- (6-OCH,)-pyridin-
28 -(CH2)-Ry vl 31 1 OH
5,6,7,8—tetrahydro-
[1,8]naphthyridin-2- (6-OCH;)-pyridin-
28a -(CHz)-R; yl ] 3-yl 1 Isomera OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- (6-OCHs)-pyridin- |
28 -(CH2)-Ry yl 3-y1 1 Isomerb OH
5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-
29 --(CHz)s-R, | yl quinolin-3-yi 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
30 ~(CHz)-Ry yl . (3-F)phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- )
302  -(CH2)2-Ry yl (3-F)phenyl 1 Isomera  OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
30b  -(CHa)2-Ry yl (3-F)phenyl 1 TIsomerb OH
5,6,7,8—tetrahydro-
[1,8]naphthyridin-2-
31 ~(CHz)s-Ry yl (3-F)phenyl 1 OH
5,6,7,8-tetrahydro-
32 -(CH2q-Ry [1,8]naphthyridin-2- quinolin-3-yl 1 OH
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36a -(CH2)2-Rl yl benzofuran-6-yl 1 Isonmer 'a CH

5,6,7,8-tetrahydro- [1, 8] naphthyridin-2- 2,3-dihydro
WQ@eWw4/020@88R2) 2- Rl yl benzofuran-6-yl 1 |sonmer b EE{/US2003/025782

5,6,7,8-tetrahydro- [1, 8] napht hyri di n- 2- Stereo

(3, 5- dlfluoro) 37 -(CH2)2-R1 yl phenyl 1 OH :

5,6, 7,8%etrahydM- [1,8] napfuhyridin-2-R q chem Z

(3, 5-di fTuoro) 38 -(CHZ)3-RLyI phenyl— I OH _
5,6,7,8-tetrahydro- [1, 8] napht hyridin-2- 39 -(CH2)2-R|

yl (3-CF3)-phenyl I OH 5,6,7, 8- tet.rahydro-

[ 1, 8] napht hyri di n- 2- 4056E, Rl yl (4-OCF3): phenyl

1 OH 5,6, 7, 8-tetrahydro=""["1, r)(aphthyrldlnz 41

-(CH2) 2-R1 yl (3-F-4-Phl Sﬂlhlélﬂy’hdlll?-(}l 16 WD 2004/ 020435
PCT/ US3903/- S8R, Stergo Cpd WRI em z ,
56,78 tetggﬁzgdro- (18 naphthyrldlliQn)g %13 F-aloome)y - H

-(CH2) 2-Ri yl phenyl >%7dlgtralyds- 7 8-t et r ahydr o-

[1 8] napht hyri di n- 2- 43[1-8{1@1%2&&2- yl (4- Oph) phenyl I
OH 5,6 8- @tl ARydro 8]naphth dn
- (CH2) EZRI §/| [ goqw n%l i n- g—# f’ ! OH
5, 6, # 8-tetrahydro- 5678tetrahydr0-
[1,8]naphthyridin-2- (2-CHj)pyrimidin-
35 -(CHz)-Ry vl : 5yl 1 OH

5,6,7,8-tetrahydro-

[1,8Inaphthyridin-2- 2,3-dihydro-

36 -(CHp)-Ry yl benzofuran-6-yl 1 : OH
5,6,7,8-tetrahydro-

[1,8]naphthyridin-2- 2,3-dihydro- ,
36a -(CH2)2-R; yl benzofuran-6-yl 1 Isomera  OH
‘ 5,6,7,8-tetrahydro-

[1,8Inaphthyridin-2- 2,3-dihydro- |
36b -(CHa)-R, yl : benzofuran-6-yl 1 Tsomerb OH

5,6,7,8-tetrahydro-

[1,8]naphthyridin-2- (3,5-difluoro)-

37 -(CH2)2-Ry yl phenyl 1 | OH
5,6,7,8-tetrahydro-

[1,8]naphthyridin-2- (3,5-difluoro)-

38 -(CH2)s-R; yl phenyl 1 OH
5,6,7,8-tetrahydro-

[1,8]naphthyridin-2-

39 -(CHp)-Ry vl (3-CF;)-phenyl 1 OH
5,6,7,8-tetrahydro-

[1,8]naphthyridin-2-

40 ~(CHz)-R; yl (4-OCF3)-phenyl 1 OH
5,6,7,8-tetrahydro-

[1,8]naphthyridin-2-

41 -(CHz)-R, yl (3-F-4-Ph)-phenyl OH

—
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[1, 8] naphthyridin-2- 45 -(CH2)2-Rl yl pyridin-3-yl 1

CH 5,6,7, 8-tetrahydro [1, 8] napht hyri di n-2-
walrdwygmiz@benzof uran 46 -(CH2)2-Ri yl -5-yl 1 O—PCT/U52003/025782

5,6,7,8-tetrahydro- [1, 8] naphthyridin-2- (2,4- OCHS)s

-(CH2)2-RI yl pyrinmdin-5-yl 1 i OH fres

5, 6, 7C$dtetrahydWo- [1 8] napm hyrl di n- 2- R2(2 CI:Ha) 4Bem Z

- (CH2y 2= R—yt—pyrinidin =—NF14, 56
tetrahydro-5-0O+ 49 Ph(s\%sjﬁ%ls'araJh r| ‘m di n-2-yl

qui nolin-3-yl 2 OH - NH8aphthgidin-2-et3rfahPEHo- pyri di n- 2-

50 Ph(gr R )(CH,) Ry nol i ny13 yl 2 OH ofiy1 7, 8- t et r ahydr o- OH
[1, 8] napht hyridin-2 51 - 2-R yl quinolin-3-yl 2

OH -N+3,4,5,6 tetrahy%l B8 Zﬁh?/‘if?dl n-

1, 3- benzodi oxol -5 52 Ph[i 3inkinjhy2tingd- yl 2 OH

“NH-3, 4, 5, € d idin-2- 1,3 i oxol -5 53
Ph( 3- R G(Cqﬁ tl@lhy T ’%B 2|084/ 02oﬁf‘%‘@‘?‘%‘%fII Y OH

PCT/ U82003/ 025782 Ster%@783§9tdahwrﬂl R2 q chemzZ. '
NH1,4,5,6 tetrahydr O- 511 Qhphhyitienzodi oxol - 5- 54

Ph(3- Rl) (CH?,)Z‘RI vl I isoquinolin-4-yl 1] OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
45  -(CHp)-Ry y
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- dihydrobenzofuran

46 -(CHz)-Ry vl Syl 1 OH
5,6,7,8—tetrahydlro-
[1,8Inaphthyridin-2- (2,4-OCHjs)-

47  ~(CHz)-Ry yl pyrimidin-5-yl 1 | OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- (2-OCHjy)-

—

pyridin-3-yl OH

48 ~(CH2)-R, yl pyrimidin-5-yl 1 OH
 NH-1,4,5,6-
, tetrahydro-5-OH-
49 Ph(3-Ry) pyrimidin-2-yl quinolin-3-yl 2 OH
' NH-1,4,5,6-

tetrahydro-pyridin-2-

50 Ph(3-R;) yl quinolin-3-yl .2 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-

51 -(CH2)2-R; yl quinolin-3-yl 2 OH
-NH-3.4,5,6-
tetrahydro-pyrimidin- 1,3-benzodioxol-5-

52 Ph(3-Ry) 2y1 yl 2 OH
-NH-3,4,5,6-

tetrahydro-pyridin-2- 1,3-benzodioxol-5-
53  Ph(3-Ry) yl yl 2 OH
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pyrimdin-2-yl yl 2 CH 5,6,7,8-tetrahydro
[ 1, 8] napht hyri di n-2- 1, 3-benzodi oxol -5 55 -CH2-R vyl

W@ R002/0@H3s 5, 6, 7, 8-t etrahydro- [1, 8] napht hyri di PeRUSH63/025782
-(CH2) 2-R1 yl naphthal ene-2-yl 1 OH
5,6,7, 8- tetrahydro- [ 1, 8] napht hyri di n-2- 56a
(CH2)deR1 yl na\pht hal en- 2- yR11 | soner aRzC]—| q

‘Stereo

chem Z.

5, 67/ 8=tetrahydro- [J.]QH gglétnyllw m=—2-—56b
(CH2)2 Ryl napht hal en- i 1 Isoner b OH
' 5,6,7,8-tetrahydro- [1,8] iﬂyrl di-frbgnzodioxol-5-
5,6,7, §rtePh@RJro 57 - glﬁﬁ%)nzzﬁl ylyiqui nolin-3-yl 1 OH
racem c CH 5678tetrah 18]naphthyr|d|n 2-
5,6,7,8-tetrahydro 58a ¢ 5“-‘/ yl quinolin-3-yl 0 |
| soner a OH 5,6, 7, 8- tem;sahghdwmnzllmamqmmhlyaci di n- 2-
5,6,7,8-tet ro 58b - (CH2)3-R1 y|; quinolin-35yl. '
Isorrerésb (fﬁ-}élkg 7, 8- te’frahydro- [1l’8] napht hyri di n- 2- o
-(CH2) 2-R yl (3- OCI—G}?;E%WWhY@O-racem c OH
5,6,7, 8-tetrahydro- 1,88k a,p,t,ﬂ,yrldanGO
-(CH2) 2- Ri L lfk&gROCl_B) pﬁéenyl 1 racemec, . OH
5,6, 7, & tetra ] napht hyr i di'i? tﬁalené"i'y-(CI—IZ) 2-Ri
yl H1 OH5,6,7,8-tetrahyts-eratydo-8] napht hyri di n- 2-
tetrahydrofuran-s

s6a  -(CH2)»-R; yl naphthalen-2-yl 1 Isomera OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-

seb -(CHz)2-Ry yl ~ naphthalen-2-yl 1 Isomerb OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 5,6,7,8-tetrahydro-

57 -(CH2)»-R; yl quinolin-3-yl 1 racemic  OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 5,6,7,8-tetrahydro-

58a -(CHz)-Ry yl quinolin-3-yl 0 Isomera OH
5,6,7,8-tetrahydro- ‘ '
[1,8]naphthyridin-2- 5,6,7,8-tetrahydro-

ssb  -(CHz)s-Ry yl quinolin-3-yl 0 Isomerb . OH
5,6,7,8-tetrahydro- '
[1,8]naphthyridin-2-

59 -(CH)»-R yl (3-OCH)phenyl 1 racemic  OH
5,6,7,8-tetrahydro- 4
[1,8]naphthyridin-2-

60 -(CHz)-Ri y1 (4-OCHa)phenyl 1 racemic. ~ OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-

61 ~(CHaa-Ry vl H 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- tetrahydrofuran-3-

62 -(CH2)-R, y1 yl 1 racemic ~ OH

[1,8]naphthyridin-2-
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62 -(CH2)2-R1L yl yl 1 racemic OH 18 WO 2004/ 020435
PCT/ US2003/ 025782 Stereo Cpd WRL R2 g chem z

WG 2@4/82B33 et r ahydro- [ 1, 8] naphthyridin-2- 63 -BFCQHRyRDOIA25782
yl thiophen-2-yl 1 racemc OH 5,6,7,8-tetrahydro- é 1,
8 1 naphthyridin-2 64 -(CH2)2-R vyl (3-F)phenyl 1 S%re
racerrtpdNHZ 5 &7, 8- tetrahyxd,ro- 2, 3-di IRydro [ g chem Z

ridi v o LN\ N !

1 8] ||u|u|||.||y| O 1Tz UCI IU)\I T UJ '\CI—IL)L NI
yl 1 6-yl | racemc 045‘6?&&?1’%# etrahydro- 1,

8] napht hyri din-2 66 - (CHBIp@htRiridipk2- ( 3- SCH3) pheny! 1

racem g CH(CH,SR(. 8-t ety ahydro- N- gty Az%LZ 3, f1 racemic ~ OH
[ 1, 8] napht hyri di n- 2- tetrahydro 67 -'(CH2)

qui nol i n-3-yl 1 raceni O-%§fetghglry g. tetrahydro-
[1 8] napht hyri di n- 2- 631 8lodphiBy:iR- yI H 1 -0-ethyl

-tete 8] napht hyr -0-2; 6 |
(CH2) t(yﬁ%g{ prop f 5,6,7,8-t (?%fﬁ dr o- rcemic  NH
[1, 8] napht hyridi n-2- 70, 6,7(@%@}1@11@ 23 dIHd@- O t-butyl

5,6,7,8- tetrahydro [ 1n %&bﬁﬂﬁidhwltsihﬂtlzﬂﬁ%xm( CH2) 2-Ri-

yl H 1 O?Cﬁc)t)ﬂ ,6,y17 -tetra ydr}(IJ1 ' cemic | OH .

5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-

66 -(CHz)-Ry i, (3-SCHi)phenyl 1 racemic ~ OH
5,6,7,8-tetrahydro-  N-methyl-1,2,3,4-
[1,8naphthyridin-2- tetrahydro-

67 -(CHy)>-Ry yl quinolin-3-yl 1  racemic OH
5,6,7, 8-tetrahydlro—
[1,8]naphthyridin-2-

68 -(CHz)-R; yl H 1 , -O-ethyl
5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2- -0-2-
69 ~(CH2)2-Ry yl H 1 propyl

5,6,7,8-tetrahydro-
. [1,8]naphthyridin-2-
70 ~(CH)-R, yl H 1 -O-t-bityl
’ 5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-
71 ~(CH2)-Ry yl H o1 -O-n-octyl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- j

72 -(CH2)2-Ry yl H 1 -O-s-butyl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-

73 -(CHz)2-Ry yl H 1 -O--methyl
5,6,7,8-tetrahydro- -0-CH,-
[1,8]naphthyridin-2- OC(0O)-t-

74 -(CH?.)Z'RI vl H 1  racemic butyl
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[1, 8] naphthyridin-2- 72 -(CH2)2-R yl H1 -Os-butyl
5,6,7,8-tetrahydro [1, 8] naphthyridin-2- 73 -(CH2) 2-Ri
WQ R00K020430D- - et hyl 5, 6, 7, 8-tetrahydro- - O CH2PCT/US2003/025782
[1, 8] naphthyridin-2- OC(OQ-t 74 -(CH)2-R yl H1
racenmi ¢ butyl 19 WO 2004/ 020435 PCT/ US2003/ 0257g2teree :
Steregpdpd WR wR2 q chem z r,5,6,7, 8-t&irahydrQ chem Z
(1, , :
| racemc CH 5,6,7,8-08UPaAYEFE. [1, 8] napht hyri di n- 2-
(3 OVe-4 76 -(CH2) 2- Ri [M8naQhdypidierlyl | racem a/barﬂ
6, 7,,.8-t dro [1,8] naphthyri 4 . 4B@c - OH
(CH2)75 Rl @CH@%&) heny I'yIS | somer actblima%)p(léyl
- NH- 4, 5-di hydr o- IH- 77546H(83@tﬂh>)drq-m dazol - 2=yl v
(3-F) phenyl 1 racemc (g-k],'ih,pﬁhyzldﬁzte(t&mnwdro-

1, 8] napht , CH2) 2- 3- NHEt ) phen :
B e P R o

1 r acefi ydr o ht hyri di n-
-(CH2) 2-R yl (3- NHIVté)mHemwdrol racem c OH

gl ﬁygrgbteﬁ”;gd:]o ' %—]IZH?SH)EP M d(b - O OH Aspects
of th&6pr eig %’\ventl ¢h incl ude a 63§| tion | lsomera  OH
conprl sing a compound NH-4,5-dihydro-LF-
77 Ph(3-R1) . imidazol-2-yl (3-F)phenyl 1 racemic  OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
78 -(CHz)>-Ry yl (3-NHEf)pheny! 1 racemic OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
79 -(CH2)2-Ry yl (3-NHMe)phenyl 1  racemic  OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- dihydrobenzofuran )
g0 -(CHa)s-Ry vl -6-yl 0 . OH

Aspects of the present invention include a composition comprising a compound

of Formula (II)
O

z

R

(CH5 q
oy
W

Formula (II)

wherein W, Ry, Ry, q and Z are as previously defined and preferably are

Stereo

Cpd w R, R; q chem Z
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10

15

20

25

30

of Formula (I1l) OZ (CHZg RRW 5 Formula (I1)
wherein W Rl, R2, g and Z are as previously defined

wa@pa4prEserably are Stereo Cpd WR, R2 g chenr@r/ugmoiM5782

2004/020435 PCT/US2003/ 025782 5 6.7 8-tetrahydro

[1, 8] napht hyri din-2 81 SOEHBYIYE- yI (3-F) phenyl 1

racem ¢ OH Aspects of [1hpapmesdn?- | nvention include a ‘
composjtio sing corrpound 0f,_ la (I -

wher ei %fthg(cgfgzzgétnd [ sel ect ed fr%’nﬁ%@fgrog | racemic  on
consi sting of a conpound of Fornmula (1) wherein Wis

- CH2- Ph( 3- Ri %

- NH f\sne@s gt %PF%&FFW‘F‘&WBW e 3-cpmpositigy cprpyiginga cempgound

of‘fg%lé m%{eﬁ? 1eQ gﬂgf@% R EQeMHb fhb brofpRORLRinYIrS

P&b&nﬁo@d@f@@hﬁﬂbﬁﬂm@em Mﬁisd'Clealth-&RZ{liis H qis O
and Z is of Forrrulaél wherein Wis
- CH2- Nﬁcg4ﬁb§-tetw3r/? g—pyrlmldln- -y; Ry 1s H, d is 0 and Z is OH

Nt dndo %ﬂ%f%%h{l&‘iﬁgﬂ é‘&@ RY. (@151182 @l@zmé is

- 3-qui Inyl onpound of

For muNa-(,k)s, Wwﬂhﬁj'(ﬂowlﬁlldlﬁW)Rz RIH, s Omdzls OH;
-5678tetrahydrol -ria hthr|d|n2 R2 is

- 32 eunpryndrpfiForigula €D) avhsrein h(3Red d%md of

e (ni‘u#@]S 142351,&’\’[19?115 *d}o'ﬁé(gﬁr@& 1%Fﬁyrl g‘ ’R2gﬂ il &m??cﬂﬁg% qisOand Zis

- 1 2,(HA- tetrahydro 3-quinolinyl, qi sOandZ| sOH a

conpound of Forrmula (1) wherein WIS -Ph(3-Ri); R is
mqnm@d@ftF@mdﬁ@w@wWa WrisH{@H2:sR1; RRB j s

;:gr Pny,l 2?}%&\’%2{%18?1 h&e@p@l%)%'ghf %?Igl RZ ig %—ﬂﬂﬁgg@q c?fs 0 and Z is

-NH-I)H,,S 6-tetrahydro-5- (}I-pyrlmdln 2-yl; R2is

-3-pyridinyl, gis 2 and Z is
a compoun: of Formula (I) whereles -(CHy)3-Rj; Ry is

|
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -1,2,3,4-tetrahydro-3-quinolinyl,
qis 0 and Z is OH

a compound of Formula (I) wherein W is -Ph(3-Ry); Ry is
-NH-1,4,5,6-tetrahydro-pyrimidin-2-yl; R, is -3-pyridinyl, q is 2 and Z is OH;

a compouna' of Formula (T) wherein W is -Ph(3-R;); Ry is
-NH-1,4,5,6-tetrahydro-5-OH-pyrimidin-2-yl; R; is -3-pyridinyl, q is 2 and Z is
OH;

a compound of Formula (I) wherein W is -(CHy),-R;; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -3-pyridinyl, g is 2 and Z is OH;

a compound of Formula (I) wherein W is -(CH,);-Ry; R; is -NH-pyridin-2-yl; R, is
-3-pyridinyl, q is 2, and Z is OH;

a compound of Formula (I) wherein W is -Ph(3-R;); R; is
-NH-1,4,5,6-tetrahydro-5-OH-pyrimidin-2-yl; R; is -(6-MeO)pyridin-3-yl, q is 2
and Z is OH;

a compound of Formula (I) wherein W is -(CH,),-Ry; R; is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -1,3-benzodioxol-5-yl, q is 1
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OH;, a conpound of Fornmula (1) wherein Wis -(CH2) 2-Ri ;
Ri is -5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2

WO 200482@9F5 i dinyl, gis 2 and Z is OH a conporemusfo3/025782

Formul a (| vvhereln Wis -(CH2)3-Ri; R is ‘
- NHepgi 8iGH2-yI ;' R2 is 25 -3-pyridinyl, qis 2, and

bﬁ?@pﬂgdao@%uﬁrk% G Bpfdk JReHEI N Wi's

- NH-_pt 55ﬁ6&&fah§ﬁ%q{y@nﬁdlﬂi plbe g -Gi-quiolitlyl, gR2 2iagd Z is OH;
-(6- I\/bO)p ridin is 2 and Zi1s OH aconpound
o cEmpordof(Ho )Q\NhﬁrWNg is (EHR2RRRRI IR is'30

3 Ssbelsoti o e MR WA St Ak o
PCTh Vﬁg&%&%&% (Ffwﬁeranlw 1@'(|CI'E)2CI{’1”RQWC1 of Formula -

() erein Wis -
- NH-—5 647,,&tﬁralvﬂ]roahﬁd]aphtbmdlweylnszyﬂ 3-pzpdjoxol- 51, qis 0

ﬂqu]ld? I, qgis 2 and Zis O4 a conpound of

For Whereln Wis -(CH2')2-R; R |35_
%o§n& @FF afhé%elﬂfwfié tm!HZ}iLml Zy$; R2is -Ph,
Sy a conpound of For mul a (1)

Wher-égd’ﬂ Wtetsahydfd—lzﬁmaﬂlthyrRhnﬂsyl R, is -1,3-benzodioxol-5-yl, qis 0

-5,6,7 rahydro-1, 8-naphthyridin-2-yl; R2 is
-1, Sal’éeﬁkségﬁoxol 5-yl, qis 0 and Z'is ™H a conpound

% g&.;mgh@oﬁﬂra Pl Rer i is (GHRR3: r& is R is 10
t etrahydro-1, 8- napht hyridin
- 1, 3-5benBadirairydto- E,Syiaph‘rl}ym@n@-}’laﬂdm dﬁ-geraomh@cﬁjﬂdqéﬁo
Forrrula (Ié wherein Wis -CH2-Rl;
- 5, 620l 81 @F; ahydr o- 1, 8- napht hyrldl n 2 yI R2,is
[ -1 lng 15 a.
Con'pnﬁ)%gﬁ(?? fg&ér?{u‘l?g)’lvhe@m \grlgl %%l %1 -I§0H2 3-Ri; "Rl is
-5, 65506, 88tte1trat}@kiymlft,(8-ﬁhp8thyﬂaxﬂ1ht2ﬂyh; Rdm@wO)pmdms%yl qis 0 and
(6 I\/Ehb%grldln 3-yl, gis 0and Zis OH a conpound
(1) vvherein Wis -(CH2)2-Ri; R is

: @ﬂ[}{g Zyk; R2is 20 '
_%c}r@o@n@é?lﬁa y ég)gvh&ef-ﬁggplgmtwd}fzﬁ%nyyl gis 1 and Z
i s OH4,6,73-etoapdond,SefapRbyndibe-gl Rowherein Wi's ‘

- (CH2) 2-Ri

—1,4,5,6-t;etraﬁllydlrciZ-Me—pyﬂmidin—S-yl, qis 1 and Z is OH;

a compound of Formula (I) wherein W is -(CH2)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -1,2,3,4-tetrahydro-3-quinolinyl,
qis 1 and Z is OH; A

a compound of Formula (I) wherein W is -(CHy)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1; R, is -1,3-benzodioxol-5-yl, q is 2
and Z is OH;

a compound of Formula (T) wherein W is -(CHy),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(6-MeO)pyridin-3-yl, q is 2 and
Z is OH;

a compound of Formula (I) wherein W is -(CH,);-R;; R; is -NH-pyridin-2-yl; R, is
-3-quinolinyl, q is 2 and Z is OH;

a compound of Formula (I) wherein W is -(CH,);-R,; Ry is -NH-pyridin-2-yl; R, is
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-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R2 is
-1,2,3,4-tetrahydro-3-quinolinyl, qis 1 and Zis OH

wa@ahpasnd of For mula (1) wherein Wis - (CH2)PERUS208/025782

is 25 -5,6,7,8-tetrahydro-1, 8- naphthyrldln 2-yl; R is
_ 1, 31 Bemnetlionadts-g, glis 2 and 4 iOH and Zis OH a conpound

og cgr%o”}é{dtaoé(tﬂmm@?@ "E[heéé/ﬁal"gﬁ% &yr h Hthh 1{{'Nl-kgyndm- -yl; Ry is

- (6-_VBQRY6digkdl= 53?71yh,1s OlahdZ 2 @Hl Z |s OH 30 a
conpound of « For nu ) wherein Wis -

R is .
- Bllcbmpommﬁ of- @nymta (F)2whfgeln Vg.lsq-lﬁCH@)gquy Rl 1sq- H- pzrlglﬁd?-gl; ﬁz is

| e PR Ok DLER Gl erein WIS g
2996&@8&%&1%@% Oj@ﬁ@ﬁér@iaﬁwa écm)gﬁkbanmdu oxol - 5-yl ,

gis and a compound of Formula (1) wherein

Wi s-5:6, CBR§tBhiRiiro- B8 -naghthwkdlpﬁryluRmszl yrbengodipxol-5-yl, qisl

-1, 3-benzodj.oxol -5-yl, gis 0 and Z is OH a conpound

of PO ) wherein Wis -(CH2)3-R: R is |

-N 15@1{(@_@) )Kllgiln3y| q is
tj_o %hlgdgfé)ﬁﬂglac({ciﬁznggﬁfﬁlgsagf For rrullz (ll) wherein Wis
(CHZ\)HS-IEU 5 6REtrahydro-5-OH-2-pyrimidinyl; R, is -1,3-benzodioxol-5-yl, q is 1

-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2is
-1, Sa%ﬁo(aﬁbxol 5-yl, gis 1 and Zis C]—| a conpound

f E 5 : :
omo%p%ﬁt?gf rn‘l‘l‘ﬁ'?ﬁ(gg{rwger\é}l_’ﬂw %?}2{ len)l?ih is 10

R2
- 1, 3-50&nBadirshydio-5,8yaphiyiidin®-ylaRd i~ (6M@pmdm&1ﬁoawd and
of Formula (1) wherein Wis -(CH2)2-Rl; Rl is
-5, 64 7S@Htetrahydro 1, 8- napht hyri di n- 2-yl; R is

Ri;R,G, 15 a
coan%%ﬁ)ggﬂg?fgor rru?g h)gremqer ei n' V%)lzsl1 -(CH2) 3-Rl; R is
- 5, 6,56,8;8t etralallyai B-dapBthyeidint Jryk; Rdiin-32quinolinyd, g i§land Zis

- 3- qU|noI|nyI gis 1land Zis OH a conpound of .
For M@ (1) wherein Wis -(CH2)2-Rl: Rl is

. (dgcoEiqgﬁmh SF F@l@%ﬁﬁ g% %%@reﬂ?ﬁhfs hQQ‘Hg §’R1 Ryl R s

a conpound

For m4,6,7(3-fetralgireil 18- thﬁlyﬂ@ﬁil-m-)lls -Ralls -(RF)Pk, q is lfand Zis OH;

a compound of Formula (I) wherein W is -(CHz)3-Ri; Ry is
-5,6,7,8—jcetrahydro-1,S-naphthyridin—Z-yl; R, is -(3-F)Ph, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CH»)2-Ry; Ry 18
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R is -3-quinolinyl, g is 1 and Z is
OH;

a compound of Formula (I) wherein W is -(CHy)o-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; Ry is -(4-F)Ph, g is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CHz);-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; Ry is -(4-F)Ph, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CHz)z-Rl; R, is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(2-Me)pyrimidin-5-yl, q is 1
and Z isOH;

a compound of Formula (I) wherein W is -(CHz)-Ry; Ry is
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-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2is
-(3-F)Ph, gis 1 and Zis OH a conpound of Formula
bgossbsein Wis -(CH2)2-Rl; Rl is PCT/US2003/025782
, 6, 7,8-tetrahydro-1, 8-naphthyridin:2-yl; R2 is
- 3- qui,6)nB tetydhydm-1,8-nhplhgridini2syl; Ris -2,3-dihgdrotpenrdinah-6-yl, q
Forrrulaétzzév\hereln Wis -(CH2)2-Rl; R is ,
- 5, 6157, 28d¥Zdp Odbydr o- 1, 8naphthyr|d|n2yl R2 is

(& °§}%’§§%‘%%ﬁﬁmﬁla@éﬁ§3 AP (CgaEpRyRd of Formula

-5, 6,50, $8Itafdh§bbbdr &-r&p&h?@tﬂlhtjﬂ})df Rellsn¢25¥,PhRg i Band Z is OH;
- (4-F) Ph, and Z OH; a conpound of Formul a

( |a)comﬁ>eu@1 o Rl (oot 15 O Job R 5

|
> R TR B re IRV RS e i Rt i OF
ofa JoffpabhEo f(H orm PWHerWdWls (CR)LRRR, iR is 23 WO

2004/ 020435 PCT/ US2003/ 025782 _ :
- 5, 6;57, 88 tetrahadedt, Snap@thm@ntaaw Relisn(RCyb)PhRis lsand Z is OH;

-2 3 di h . is,land Z is OH;

SRR A R i E P

- 5' 576 g%&%h%ﬁbdf gnlapﬁm%a&hgg?ar Rgisn(47-OCfF3)Fﬁ2qh§1 and Z is
'S

5.F is 1 and 5 a conpound of
FornQHa(I) V\hereln WIS-(CH2)3 R ; |s

-5,6,7, 8- th R2
- Esoubpdidal F G @ gngre Pt K 9;}% bund_of
For My @7 §lidtratdyarei 8- n\ﬁ‘{)htﬁymﬁlgiz}lzRﬂsh(ﬁF% Ph)Ph q is I'and Z is

6, 7, 8-tetrahydro- 1, 8- napht hyri di n-2-yl
(3 QFB)Ph gisland Zis OH a corrpound of Forrrula

' ogpoi kR Ol YR AR Rt s e i
- (4- %’P’,)&Eéh Vlﬁdifosl @-r%.\?ﬂth?ndhﬁ -2~ fﬂ"Rhﬁ @ﬁFW@!M’e)Pﬁ qis 1, and Z is

For mul a erein IS -
-5, 6071,,8 tetrahydro 1, 8- naphthyrldln 2 yI R2,is

F%‘ﬁ?ﬁ}l’é{“‘tﬁﬁw&ﬁ> \%ﬂ?‘?fg%‘% )qup;ar, %4 Comoound of |

-5, 6457%581‘[&&&@&\6(1[ 8:rla }iﬁmpﬁ&htél?qr Rgisn(@o#h)mi?% is$ ancfl Zis OH;

-(3-F- - Ph, g s OH; a conpound

| ‘Fcarcm:npaul@d <)f Fhrewidi @) whersin WABR(CELRR1; By i§ s

- 4- ?%}tﬁg&a&aﬁg"dggaﬁ?ﬁ% 8 &f ¥1 kgd{sn-4-2153/quinol1nyi,%1is 1,and Z is
OH; o

a compound of Formula (I) wherein W is -(CH3)2-Ry; Ry is

-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -3-pyridinyl, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CH),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -5-dihydrobenzofuranyl, q is 1
and Z is OH;

a compound of Formula (I) wherein W is -(CH;)-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -2,4-(OMe),-pyrimid-5-yl, q is 1
and Z is OH;

a compound of Formula (I) wherein W is -(CHz)2-Ry; Ry is
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20 a conpound of Formula (1) wherein Wis -(CH2)2-Rl;
R is -5,6,7, 8-tetrahydro- 1,8-naphthyridin-2-yl; R2

WO 2004420430qui nolinyl, qis 1, and Zis O—| a E@I‘rpmﬂnﬁozsmz

of Formula'(1) vvhereln Wis - CH2)2 Rl ;
- 5, 6;576,8 SttelrateAved b8 neplthsiding iyl Rdil&ﬂ%ﬂ}rle)pmrmdsn- -yl, qis 1

p I gis 1land Zis OH 25 a conpound of
Forn%‘?dagﬁ hV\,hereln Wis -(CH2)2-Ri; R is

- cﬁmﬁ)oﬁmﬂ 6L Fahut @y dxh&eﬁlawhﬁ hMI(BIRIﬁ iyl R2 i's
- 5-di hydr obenzof ur an and Z is (]—|'

conpehifel 45,6 feirahyrze- %ﬂHmmeimﬂwh R is( 33!*512)@1195’1; QR 2 prd Z is
30 -5,p,7,8-tetrahydro-1, 8-naphthyri'din-2-yl; R2 is
-2, 4- )2-pyrimd-5-yl, gis 1 andZisO—I a

CONRRMMn@ bt FRhY @) Whe W@LPhWR R,(i¥H2) 2-RI; Rl is
24 V\l)2004/%1§0435 Ry o gy Rl

- 5, 6;VH8:4,8brtetimlyd-byr8limdpti Ryisi-gtqningliyyl; q B2 pwd Z is OH;

corsaREb P Rt & Phirelnbr iR R it s R ) R i
- NH- 15 é7%=t@t’r§lﬁ/ﬁf@ g qfaﬁhﬁyﬁh’i’npﬂgd' g‘z & R (fmﬂldhnyﬁ)% 1'5 ) and Zis

-3-qui'nolinyl, qi’s a conpound
FormEy (1) vvhereln WIS -Ph(3 RI); R is

g‘%ﬁ%‘mﬁ H?\g Sy ?‘I?q 3 83%{%% gﬁ@r)ﬂl.)&{l%éin;ound of

For ) L -
mJILI 3(4, ,6:@?&1@";112) ]\{yﬁrﬁll%ré %3’%}/1?2' 153' }n3 B'er;ilo’?ho%é)l -5-yl, qis 2 and Z

-3 qw(DHllnyI q|32andZ|s 10 OH; aconpound of

Formila (1) f%{hﬂ‘,’}gerﬁmﬁﬁnédmfég{@,,| R i s

- 1 3-gAnzLd gqgﬁ%ﬂyﬁ Fyncﬂnl iyl_z%%ﬁdl g-beh%ocgﬂ(ol% %OHPSOZJM Z is

of Formuld
-NH 8H, 5, 6-t et r ahydr o- pyrldln 2 yl; R2 |s

S SRR PR e § 2B 40 2 compound
] ?Hé 1I‘bllgln1§% gpg%{lﬂjayd:i?@}ﬁ—pw&iﬁ'Zr‘gfldR?lsZ‘l}ﬁl-ben%dlb)?ol -5-y1, qis 2
and Z is OH;"

a compound of Formula (I) wherein W is -CH,-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -1,3-benzodioxol-5-yl, q is 2
and Z is OH; and,

a compound of Formula (I) wherein W is -(CH3)>-Ry; Ry 1s
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R is -2-naphthalenyl, q is 1 and Z is

OH.

Another aspect of the present invention includes a composition comprising a
compound of Formula (I) wherein the coinpound is selected from the group consisting
of:

a compound of Formula (I) wherein W is ~(CH,);-Ry; Ry is

-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -1,2,3,4-tetrahydro-3-quinolinyl,

qis 0 and Z is OH;
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and Z is O4 20 a conpound of Fonnula (1) wherein Wis
-CH2-R; R is

W0 2008/0204835 t et r ahydr o- 1, 8- napht hyridi n-2-yl; R2PCEHUS2003/025782

-1, 3- benzodi oxol is 2 and Z'is ()—I and, a

cmmmmﬂndfofﬁwmﬂhtég mhpremm SRRy 2R R Qs

B R L e e s Eﬁoéﬁagﬁ@c? :

of thgqprieeent invention includes a conposition

»conprising a conpound of Fornmula (1) wherein the

coamn@ujmdwwemda@d“ﬂmmﬁh@ g@HﬂpRdeuslﬁstl ng of 30

B R

35 4ahgtriabydro-3-quinolinyl, qis 0 and Zis OH;
25 \AB 20047 020435 PCT/ US2003/ 025782 a compound of .

Foa cathpound Jof Bhenda () Whesesin POH2{GHB-R1 R iss

-5,6,7,8-tetr ht idi.n-2-vyl - R2 i :

7 S Bh AR R S s 15 G ey el i and

of F%f @ (1) wherein Wis -(CHZ)2-Ri; R is 5
,M,8tetrahydro 1,8-naphthyridin-2-yl; R2 is

-1a é’orﬁp@lmﬂeifﬂ?ahmdad—)av}qmmwlsnyCHz)z@qJEl & and Z |s ()—|
d of F I
¢, SO oL T 2 (S 5 E01 B Bon
- 10
cé%%ou%ﬂ*‘r"fiéﬁnnﬁr‘ﬁb R O e RO R 2Ok R s
6,-3,68- 3-ettrahydr ol cB-Aarrimaralivi-Byyil;i Rbi in -2 qyineliig?, q & 1 and Zis

-(é-F Ph, gis 1 and Zis C]—|; acorrpound of Formul a
(I) rein Wis -(CH2)2-Rl;

S g e

For mub®, 71,8 )etmhﬁire-lll;ﬁ-ﬂdplﬁhyr(mwl B is -RMeypyrimidin-5-yl, q is 1
-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2 is
- (2- MBYEyisiQRidi n-5-yl, g is 1 and Z is OH a compound

of , EOmPHir SiPort (Bivhe¥ih S i GBI R R 15 |

-5,6,7,8—tetrahydro-1,8-naphthyridin—2-yl; R, is -2,3-dihydro-benzofuran-6-yl, q
is 1 and Z is OH '

a compound of Formula (I) wherein W is -(CHy)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -4-isoquinolinyl, g is 1, and Z is
OH; ‘

a compound of Formula (I) wherein W is -(CHz)2-R1; R is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -3-pyridinyl, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CHz)>-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R is -2,4-(OMe)>-pyrimid-5-yl, q is 1
and Z is OH; and,

a compound of Formula (I) wherein W is -(CH),-Ry; Ry is
-5.6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(2-OMe)pyrimidin-5-yl, q is 1
and Z is OH.
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-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2is

-2, 3-di hydr o- benzofuran-6-yl, g 20 is 1 and Zis OH
wa2@enpaand of Fornmula (1) wherein Wis - (CH2) PERUS20R/025782

is -5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2 is

-4-isoquinolinyl, qis 1, and Zis OH a conpound of

Ol T R HPL SR LS 13O 2B B obS0 23 qrormuta 1)
W&T@M'W% WMH‘Q)TCR] _Rl ﬂS g%d7 gtét&h@-ll,gnéﬁﬁ?%mgzgfl; Rz is

Formula (I') wherein Wis -(CH2
-1,8,364-®t@hydoraamidelnyl, g8s AaphZhyiOHli n-2-yl; R2 is
-2,4-(0OWe) 2-pyrimd-5-yl, gis 1 and Zis OH and, 30
a conmpound of Formul a (I) wherein Wis -(CH2) 2-RI;

is :

(2. G &o@he}%ra?prﬁc?%)f;] tﬁ@}:ﬁgﬁéﬁt hv%gﬁ%?ﬁ%ﬂ%i@%g @?&HS of%nhﬁla @M
vﬂ@ﬁnﬁ@Q@%&GHE@I%UBQBGSbQZB%&%hyﬂQO&emﬂﬂbpﬁhﬁqu Rhie

resent tion |ncI des._a conpound of Fornul a'
FAEBPRdigrale Vi @i A S G 5 ()

-5,6,7,8-tetrahydro-1, 8naphthyr|d|n2yl R2 is
-1,2,3,4-tetrahydro-3-quinolinyl,'qis 0 and Z is OH.
5 Ancirughier asgeetof thé pﬁekmlt m\eaem inchaMdeni b@rﬂpcbmldﬂ@eﬁn@la Q)
onpound of __For mu] in Wis ;
%@@%w(@fl@)@ﬁlaﬁyaraéﬂ BBy ST A2 R
-1 é 334 %%%9 b 3X 1n(§_11 ’q191 aﬁ?% 1§‘Qﬂ-l Zis QH 10 Another

aspéct of the prese i nvention Tricludes a conpound of
Fornula (1) mherein Wis -(CH2)2-RlI; R |s
-5,6,7,8-tetrahydro-1, 8-na hthyr|d|n 2-yl

1,2 Psm&hqr é?Re&h%FP%PT@SQﬁ‘u W@lewnclu&e$ %c«rmwdz»f anmﬂa M

wheRROVRES-(ERPESL, RList S EREMabINE AR e I35, 8
-@ Me®)paidn-3:y8, 4 Btlraab s ©H,, 8- napht hyridin-2-yl; R2 is

-(6-MeO pyridin-3-yl, gis 1 and Zis OR Anot her
aspect of the present invention includes a conmpound of

For

3, 6o Pt s o Sypdlag of Fogula 0
Wl(el’h]E)?\Pis_, -(QHb)s- _m R -%,6]758-R A eS-ngsiigeidil-yi;1Te, is
&%éﬁ)nt,lnventton i ncl udes a conpound of Fornmula (I)
- ialyd 2@l 2-R; R s

-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2is

Another aspect of the present invention includes a compound of Formula (I)

wherein W is -(CH;);-Ry; R; is -5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is

-3-quinolinyl, q is 1 and Z is OH.

Another aspect of the present invention includes a compound of Formula (I)
wherein W is -(CHy),-Ry; R, is -5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is
-(2-Me)pyrimidin-5-yl, q is 1 and Z is OH.

Another aspect of the present invention includes a compound of Formula (I)
wherein W is -(CH,),-R; R; is -5,6,7,8-tetrahydro-1,8-naphthyridin-2-y1; R, is
-2,3-dihydro-benzofuran-6-yl, q is 1 and Z is OH.
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-3-quinolinyl, gis | and Zis OR 25 Another aspect of
the present invention includes a conpound of Fornul a

W@ kgo4/o23eF ein Wis -(CH2)2-Rl; Rl is PCT/US2003/025782

-5, 6,7, 8-tetrahydro-1, 8-naphthyridin-2-yl; R is

-(2-Me)pyrimdin-5-yl, qis 1 and Zis OR 30 Anot her

aspe j I O f
‘}lfno‘ﬂ?elr ;alé‘ﬁec%ieﬁ.@ E?e\%}rﬂ Yxﬁ’%%%?_ﬁ"z 3ﬂgﬁ%teé19 %@mlﬁ%&fﬂ"ﬂi%ﬂﬁulg (@)

For mul a wher el is -

 wisrdin W 8 (€Hp a4 Reisl-5%; hidrpdttahydrodl, Srnphthyridie-2id; R, is
" -2,3-di hydro-benzofuran-6-yl, gis 1 and Zis OR 27 WO

-btroarmebags A pc A5 609H025782  Anot her aspect of the
present invention includes a conpound of Fornula (1)
wherein Wis -(CH2)2-Rl; Rl is !
- 5, 6,AhdBhdrakpeahytithe prekeifl imaptiviincludiena 2eyipourtdbfiFormula (I) -

-4-isoquinalinyl, g.is 1 and Zis OR 5 Another aspect .
WRIGR Y B4 S Bt Roh Re i D 6w F- RS- o8 AR BYHn-gryL: R 19

I eiprWis -(CH2)2-R; RL i
'5'%?‘%?{??'13&%33%%?0- g S[ﬁap(ht hy)ri di n- 2-yl I R is

-3-pyridinyl, gis 1 and Zis OH 10 Another aspect of
the present invention includes a conpound of Fornmul a
(1) Annshasiagpaat pEthe prgspnt anvrptioRinciugles a compound of Formula (I)

-5 -t dro- 1, i - 2-vd o 1S .
i STy AN RGPS B 28
-a,ﬂli(e)l\tle)@fg;yﬁhﬁd-grﬁ,&gfgtl dndERIOKN i ncl udes a conpound of
Formula (1) 15 wherein Wis -(CH2)2-Ri; RL is
-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2 is

-(2- rim di -yl | S, ' of

o ROkl M 5o o 0eeh R0l

viHeréin W is LCHSHER G RRZs -5\8]7,3-tbrablydio- FonaphtRyrdih-2WIER £isn
and Z are as previously -

W Rl, R2, R6, R3, R9, Q.
-tPeOMrapyrimgitin-S pil.ef Jérla%lld%, is Ol wherein

Aspects of the present invention include a compound of Formula (I): '

@

R2

(CHoXq
WYC(

O
Formula (I)
wherein W, Ry, Ry, Rg, Rs, Ry, q and Z are as previously defined; and, preferably,

wherein

W is -Cgalkyl(R1) or -Cy.4alkyl-phenyl(R,Rg);
R, is -NH(R¢);

R; is hydrogen, -tetrahydropyrimidinyl(Rg), -1,3-benzodioxolyl(Rsg),
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Wis -CO_4alkyl (R) or -CO0_4al kyl -phenyl (R1,R8); R
is -NH(R6); 25 R2 is hydrogen,
WO t@tpoalgslr opyri m di nyl (R8), -1, 3-benzodi oxol yP¢RB$2003/025782
28 WD 2004/ 020435 PCT/,US2003/ 025782
- ddlﬂiy@rpbmf@ﬂwl%?l “terahydroquinalimlBeb ghicrsiRay | ( R8) |

phen R napht
R e L IR T e
- di hydroi m dazol yl (Rs), -tet rahydr opyri di nyI (R8)
-tetrahydropyrimdinyl (R8) or gyrldl nyl (Rs); I S
R@medth(ydmmm azolyERi) cemrhydfaporagiardRe ftytr@wﬁmauqhnﬂfﬁs) or
ydr r. - Cl_4al kyl (R9) when attached to a
PY"b‘g@ﬂ(}g@om and, wherein R8 is one to four
subst ituents i ndependent |y selected from hydrogen, .
- Cl- 4al kyl (R9),, -C 1-4al koxy(R9), -O-aryl (R10) 10 or
Rigydomexty fwﬁresnbsittmmdeneod@tbadb@tnd AtopniLydroggnsor -C1 4alkyl(Ro)
hydr ogen,. -Cl-4a
- NkeR s 19 3 m‘(‘?ﬁ’ﬁl‘ﬂé‘}"fn e‘f‘gﬁ W]Pfif 8‘P§§VS °n%ﬁ°df°“i %‘bsmuems
gi; oig, LARygR um Qlkék goQkyl(R
hyg%eé)%ﬁﬁéﬁtl%%ele&ea ?ﬂo%?fiﬁgzgeﬁ 14 ﬁ%’% 5 14 §(‘R9)v‘ kyl(R 10)
- @r@yddaly kyten att@lﬁdli@alcmi»bn@eun o C1_8al ky1C1_8aI koxy,
-O Cl_8al kyl carbonyl C1_8al kyl, -0-Cl1_8al kyl - CO2H,
-OCl_8alkyl-C(OOC1_Salkyl, -0 20

%-l%ﬁlr@é}nk Q[‘ 1%1@))% aﬁﬁz k—NH—C] %l@,_-g@(tlﬂélkﬂbg (halo);.3 or hydroxy;

Clan8al ky! - N( Cl_sal kyI )2 ‘o Cl1_8al kyl am de,

-0 Cl_8al kyl -C(O -NH C1_8al kyl, -OCl

8al kyl - C(O) - N(Cl_sal kyl )2 and NHC(O)Cl 8al kyl ; and
nbarygeeutically acceptable salts, racem c mxtures
qand enariti omers thereof. 25 Aspects of the present
i nvention include a conpound of Formula (1) wherein

206 SRS PR B GOROR g Gr: LG
-N(Ci.galkyl),, -O-C;.salkyl, -O-C,.galkyl-OH, -O- C,.salkylC;.salkoxy, -O-
Cl_galkylcarbonylcl_galkyl, -0-C;.salkyl-CO,H, -O-C,galkyl-C(O)O-C).galkyl, -O-
C1.salkyl-O-C(O)C; galkyl, -O-C;.salkyl-NH,, -O-C;.galkyl-NH-C salkyl, -O-
C)-salkyl-N(Cysalkyl),, -O-C;.galkylamide, -O-C;.galkyl-C(O)-NH-C;.galkyl, -O-C;.
salkyl-C(O)-N(C;.salkyl); and -NHC(0)C;salkyl;

and pharmaceutically acceptable salts, racemic mixtures and enantiomers thereof.

Aspects of the present invention include a compound of Formula (I) wherein the

compound is a compound of Formula (1.2):
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O Fornula (1.2) wherein W RI, R6, R8, R9, q and Z are
as previously defined; and, preferably, wherein Wis
WO Bw4421485| (RI) or -CO0_4al kyl - phenyl (R, Rs); RPCT/BS2003/025782
PIMITRE) , - di hydro- 1H pyrrol o] 2, 3-b] pyri di nyl (Rs),
-tetrahydropyrimdinyl (Rs), 5 0) ~
-tetrahydro-1, 8-napht hyri di nyl (Rs),
-tetrahydro- 1H azepi no[ 2, 3- b] pyri di pyIXR8) or
pyridinyl (Rs); R6 is -dihydroi m dazplyl (R8),
-tetrahydropyridinyl (Rs), -tetrahydropyrim dinyl (R8)

or -pyridinyl(Rs); 10 i s-(6tJt o four substituents
i ndependently sel ected from hydrogen or -Cl_4al kyl (R9)
0

when attached t 8V ni_ N atom and, wherein R8 is
one to four substitifents” independently selected from
hydr ogen, -Cl-4al kyp(R9), -Cl_4al koxy(R9), ‘
-G aryl(Rio) or hydr ox;rL V\,heln tached to a carbon
atom 15 R9 is hydrogen; &8 %at)koxy, -NH2, -NH-C :
whibreia WOR ;, Ry, WsCRo 4pdnkdyA 312 as prearicmply. d8fioed; lapdy oxferablyg mdberein
gisl,20r3; 20 Zis Sle1| e? ed ‘S.r omthe group consisting
WS, droagfylRigp -CostiobphenyliRyRs); _ N _sal kyl ) 2,
-0 ¢ _salkyl, -OCl _sal kyl-OH, -O Cl1_8al kyl C1_8al koxy,
-O Cl. 8al kyl carbonyl Cl1. . gal kyl, -O Cl1_gal kyl - CO2H,
R -OIMH(R| -Binly o Y @y bloBaBibfbyridit(Rs), -tetrahydropyrimidinyl(Rs),
Cl.8alkyl-OC(OGC .salkyl, -OCl 8alkyl - NH2, .
. @t@%}’g%’l' k§.1ng( mﬁéﬁﬂ&% -}etna@ytggfll—?—az%lno[%—b]pyrldmyl(Rg) or
a.s -N(Cl_sal kyl )2, -O Cl1_8al kyl am de, :
- @é?l_“ggk?w (O -NHCL 8alkyl, -OCL_ 30 WO
2004/ 020435 PCT/ US2003/ 025782
8al kyl -C(Q) -N(Cl_$al kyl )2 and- NHG(O) C1_$al ky| ;. .an
Rogh siieifi %,zafxflé}%c@gﬁh%m@m@sxr ey oRrigpidnyRs) or
a‘;@“ﬁﬂl?ﬂki onmers thereof. 5 Another aspect of the
present "1 fvention includes conpounds of Fornmula (1.2)
wherein.Rl is -NH(R6), -tetrahydropyrimdinyl(R8) or
-tetrahydro-1, 8-napht hyridi nyl (Rs); and, all other ‘
Raig pe s four sibatitgents mdgpedently Srdgeisdezom Rythogen o fCruafkyl(Ro)
0 . Ly de. . (1)
B ach Y R AT o WERBERTE B RUE ML Bibbts
( ind8péndently selected from hydrogen, -Ci.4alkyl(Ro), -Cisalkoxy(Ro), -O-aryl(R;o)

or hydroxy when attached to a carbon atom;

Ry is hydrogen, -C;.4alkoxy, -NH,, -NH-C;_salkyl, -N(C;_4alkyl),, (halo);.3 or hydroxy;

and,
qis1,2o0r3;

Z is selected from the group consisting hydroxy, -NH,, -NH-C,; salkyl,
-N(C;.galkyl)z, -O-Cigalkyl, -O-C, salkyl-OH, -O-C;_galkylC, galkoxy, -O-
Cj.galkylcarbonylCi galkyl, -O-C;_galkyl-CO,H, -O-C;.galkyl-C(O)O-C_galkyl, -O-
Ci.galkyl-O-C(O)Ci.salkyl, -O-C; salkyl-NH,, ~O-C_galkyl-NH-C galkyl, -O-
C;.galkyl-N(C;.salkyl),, -O-Cjgalkylamide, -O-C; galkyl-C(O)-NH-C,_galkyl, -O-C;.

30



10

15

20

25

0Z (CH2 2-3 RR WN OFornula (1.3) wherein W R,
R2, R6, R8, RO and Z are as previously defined; and,

W@ e@horeks y, wherein Wis -CO_4al kyl (R) or PCT/US2003/025782
- Q0 4al kyl - phenyl SRl R8): 15 Rl is -NH(R6),
- dalky]d%l’] MGaysplkpl) o, —QJI&qiﬁy)Gldalhylt (R8),
-tetrahydropyrimdi nyl (R3),
-t et rahydro- 1, 8- napht hyri di nyl (R8),

and ﬁiahﬁﬁ%@ﬁ@al "a"cé’eéz lé‘@tg Iiﬁc&ﬂlﬁﬂlkﬁfrékydnﬁ%ﬁﬁntﬁfmers thereof.
-pyridinyl (R hydr ogen,
-tet rahydr opyrl m di nyI (R8), -1, 3-benzodi oxol yl (R8),

drob f (R8),. . !
2 et MU DR Ab e FEREARY iRy qeggpmpounds of Formula (12)

R s e A

-teﬂrahydmhy @maplythjrildinyl(R4R8ind, alﬂ etheatarthble yrd m;ﬂevlylhsqméﬁned
or -pyridinyl(R8); 25 31 WD 2004/ 020435

PCT/ US2003/ 025782 R8 is:qne,to four substltuents

i nde I :
 macRSPAE i LSS AGOM LR 008 o Chaf iy 1Ein e
cangound i§ o tempaupdtof Foaniila (I.3ndependent |y sel ected from
hydr ogen, -Cl_4al kyl (R9), -Cl. 4al koxy(R9),

-Oaryl(Rio) or hydro'fy when attach to a carbon
atom and, 5 RO is hydrogen, -Cl_4alk , - NH2,

- NH- C1. 4a1ky1 - N( CL. 4al kyI)2 (hal .3 or hydroxy;

Z is selected fromthe group consistling of hydroxy,
-NH2, -NH-C I.8alkyl, -N(Cl ?;QH ) 2R,- O- C1_8al kyl ,
-O-Cl_8alkyl-OH, -O-C1 '84Pkoxy, -0 10

Cl1_8al kyl car bon 1 8agkyl -0- C1_8al kyl - CO2H,
-O-Cl.8al kyl -CQ(O O -O
Cl_8al kyl -O C( O C1_8&l kyl , -OC1_8aI kyl -

-0 Cl18alkyl-NHCLl. ddl kyl, -O _
Cl1_8al kyl - N( Cl1_8al kyl) 2, Forﬁﬁuﬁ 38al | cyl am de,

R R RO Bt Bl m&?b%fegam prefepgbly, wherein

pharmaceutical ly accept abI e salts, racem c mxtures

and enantioners thereof.
W is -Cyalkyl(R,) or -Cy. 4a1kyl-pheny1(R1,Rg)

R, is -NH(Rg), -dihydro-1H-pyrrolo[2,3-b]pyridinyl(Rs), -tetrahydropyrimidinyl(Rs),
-tetrahydro-1,8-naphthyridinyl(Rg), -tetrahydro-1H-azepino[2,3-b]pyridinyl(Rg) or
-pyridinyl(Rs);

R is hydrogen, -tetrahydropyrimidinyl(Rg), -1,3-benzodioxolyl(Rs),
~-dihydrobenzofuranyl(Rg), -tetrahydroquinolinyl(Rg), -phenyl(Rsg),

-naphthalenyl(Rs), -pyridinyl(Rs), —pyrimidinyl(Rg) or -quinolinyl(Rg);

R is -dihydroimidazolyl(Rg), -tetrahydropyridinyl(Rs), -tetrahydropyrimidinyl(Rg) or
-pyridinyl(Rs);

31



10

15

20

25

Anot her aspect of the present invention includes
conpounds of Fornula (1.3) wherein RL is -NH(R6),
WO t@unahyslr opyri m di nyl (R8) or PCT/US2003/025782
-tetrahydro-1, 8-napht hyridi nyl (R8); and, all other
RsMabhedl fosr ﬁibeutaén”tpmdvp@]!dsmt}y ghidctadeitom hg@o ggp@c@s 4'céky1(R9)

the present invention include a.c rrgounq ?
( Whempleachehtor FETOEBARIINEIS ¥hgreisbip 5L 1©fOUE

aw&eéengsaﬂyg?%?e&%vffoouﬁ OB S A “%hfa%l<ﬁ§’?@‘9%20 B0
S6} Bik68) fhaMtabiedds awprboaanshsindng of

- 2-benzof uranyl, -3-benzofuranyl, -4- benzofuranyl,
- 5- benzofuranyl 25 -6- benzofuranyl, - 7-benzof uranyl,

le{érg%%r},t ﬁ ozfyz #\THz, kég d%%il{yﬂ :-@E@%@y %)2, (halo)i3 qr hydroxy;

- benzo[ b]t hi en-6-yl, -benzo[b]thien-7-yl,
-1H i ndol - 2-yl , -1I—|-ind(_)l.-3-y|, -1H-|ndol ‘ﬁy
- YHs selddtd Gowplthe growp corpiiting.of hydroxy, ={NHy o H 3ggfplkyl

@%&%ﬁ oL RSB -G ARy -2

- T, hhngexsssiy salleyl @e@;gauﬁylwwl-o C 3alghe (D)0-62 91y, -O-

-4- benzot hi azo} benzot hi azol y
- €1 halkyleOHI(EDOI gallkyl @u@ex&ﬂ@’d-ﬁ\ﬂ&zz O(pﬂlgisalkyl'NH'Cl salkyl, -O-

LB S35y o imhDEE, T ASEel o o, 0.

- 1 W@@mﬁazgglkylb%ahdwNHc@mIgalﬁylr nyl, -3-quinoli nyl,

gur riol 1 nyl qui nolinyl, -6 qU|noI|nyI
-7 qui nol i nyl, -8- qU|noI|nyI 2H 1- benzopyran 2-yl,

-2H 1- benzo 2H 1-benz -
b G P sais eSS Ry G fifjomers thereof
-2H 1- benzopyran-7-yl, -2H 1-benzopyran- 8- yI :

-4H 1- benzopyran-2-yl, -4H 1-benzopyran-3-y
_ 4H Anbther agpycta the-pyrésent mwrntmnenql@évrcaﬁmsuw of Formula (L 3)

-4H: 1- ben ran-,6- H enzopyran- 7-yl, |
Whﬂ@?ﬁb@nﬁ@ﬁé )aﬁetéahg'iﬂc’py]iwcgn%@%“s Spyran-1-yl,
- 1 § dL bH 3tiee RabYdsane & bv1ously defined.
te%ﬁ@%gnzogg%gﬁ@n%/ 4,); o “iH 2- benzopyrsan 6 %/tl .

- 1H 2- benzopyran-7-yl , -1H-2 benzopyran 8-vyl,

] % g Agp%t% g{tglah%}gqng hlgfeﬂg ht n&:ompound of Formula (I) wherein the

e rropmiRRnahal enyl
co%p%m%h%a:cgt ahydrfgo6 ngghtj;al enyl, 15

uents

-2, 3-di hydr o- ranyl , COZ
-2, 3-di hydr o- 8- be zoi ran I, N R,
N N
H 0
Formula (1.4)

wherein R, and Z are as previously defined; and, further, R, is selected from the group
consisting of -2-benzofuranyl, -3-benzofuranyl, -4-benzofuranyl, -5-benzofuranyl,
-6-benzofuranyl, -7-benzofuranyl, -benzo[b]thien-2-yl, -benzo[b]thien-3-yl,
-benzo[b]thien-4-yl, -benzo[ b]thien-5-yl, -benzo[b]thien-6-yl, -benzo[b]thien-7-yl,
-1 H-indol-2-yl, -1H-indol-3-yl, -1H-indol-4-yl, -1 H-indol-5-y1, -1H-indol-6-yl,
-1 H-indol-7-yl, -2-benzoxazolyl, -4-benzoxazolyl, -5-benzoxazolyl,
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-2, 3-di hydr o- 4- benzof uranyl, -2, 3-di hydro-5!
benzofuranyl, -2, 3-dihydro-6-benzofuranyl,
WO 2003/02li4By dr o- 7- benzof ur anyl PCT/US2003/025782
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-2, 3-di hydrobenzo[ b] t hi en-2
- 26 @equymlﬁb eﬁ}g@{zg}qqquénzgheyzotmazolyl -3-benzothiazolyl,

] 24 %ela%cﬂ 8]7’0 tglghnbzz-g%n%%@%zgﬁrl,46)ﬁenzot1218201y1 ~7-benzothiazolyl,

- 7—13 e BySia RN lb-]lﬂﬂbeﬁﬂlrﬁrdﬁkolyl 4-yl, -1H-benzimidazolyl-5-yl,
-2, 3-di hydr obenzo b t hi en- 7dy
- 215' ttine dazol G- ﬂdle lgegzpml azolyl 7-yl -2-quinolinyl, -3-quinolinyl,

:54%-1%%(1]1%13 05 lﬂﬁnlpﬁr&ril -62E_L%dhnyl -7-qu1n011ny1 -8-quinolinyl,

- 298 ﬂb&%ﬁ?fahﬁ' j/an@ I-@eﬂdopyran |_er3 2mll%ﬁf®yﬂan-4 yl,
H 1 ndol -di hydro-1 i ndol -
- 228- thtgmbpmraa-ﬂesdn ié&h-bglllzgﬂpyran- -yl, -2H—1—benzopyran—7-y1

:Zng ]g*:) I'rpgrag-ggg gég—i) %pyran% yl, -4H-1-benzopyran-3- yl

- Q-GN ZPK BHEh -5-yl, -4H-1-b -6-yl
-2, %‘%F%ﬂ)&)gr% Litk.:gnzoxazol%'lpzyraln o CHEOPYIAREY

- 2—4H I:I-lbhgmhpyramﬂ—jde#ﬂ tnbdlazzprfraz-gfyl -1H-2-benzopyran-1-yl,

PET o
] 2—’1§[ %:bgﬂzglrbgraﬁ% enzj. Qﬂbgﬁidf):yra@ WF!I -1H-2-benzopyran-8- yl

énzi ni dazo
- 3—142— ﬂnhytqudfo( E—hbphqlw]anylu b3, 4-tetrahydro -2-naphthalenyl,

) 1—,1 'L{Z’,%4ztet{32{ya§)2§ ]glt}?l%u ’ngl :,32%// Fetralgaydro 6-naphthalenyl,

- 1.! - L L
e

: 1—225 al,hzgrdﬁoe4-ba’(zy>ﬂ1rmyﬁ aﬁrdlbYdrnJ;ﬁl—benzoﬁlranyl

1-22g g“hzr égﬁg‘i‘%@g 85' ‘ﬂgﬂfﬂ rbenzafiraRg. o004/ 020435
Pcyﬁggigﬁgfb%iﬁanen@—yﬂ QBt&{Hii&ol?eﬂzé{'bﬁ’cﬁ{é%@W an-2-yl,

ro- 2F1- benzdpyr an-
3,4, ﬁdfhydrod)eﬁd{&]ﬂh%é&yhyE,érdlhycM)benzo[b]thlen- -yl,

33@4?&]‘Shlg’ ) o 2}_%]]}5%}61531 yg,réad:[]]éycg%benzo[b]thlenﬂ -yl,

3 n It _
S R Bl o 2,

y
- 3 243-d1Hyy1ﬂr bH4hﬁol—4b§én2§Bp9ﬁ1adr021-fﬁnd055—yl

S ey Dphcl i 2 oa A ridol 7-y1,

- 3;
SRS ol DL K e

- 35 243-dlﬁyyldr ﬁ)—béhtokahﬂylzdpydﬁnmdrb-@bﬁznzoxazolyl

) g 223 glﬂhygﬂr’_g bégo%{a%piﬂz%flgwd@ a{'benmmldazol 2-yl,
) 3ufl3. gﬁlﬂbﬂgﬂ ﬂ}_gt %m?@i%? YA ah 33H1H dro-1H-benzimidazol-5-yl,

3,4~ benzopyr'an- 4
Z}Bdnﬂyﬁckr bHdnZintidaaa by, ah 3511151j/dro-]l(61 -benzimidazol-7-yl,

- 3;
-3, 4-di_hydro-1 H -2-benzop
3 iR O EoBERy O A etralifmdr%acﬂumohnyl
subfélt ?t{%éqé%gﬁ (ﬁﬁ%ﬁﬁ p%fg @Waté‘gréﬂll;ydgcf’ﬁ' aI élh%:ﬂes w th
up-1,2 374 ﬁhﬂ’ﬁﬁﬁdﬁ-@@@%@ghﬂd ehé,ﬁ dleﬁatrhbyds@bapmrmihnﬂ om

en attached to a_nitrogen atom
|ndbééﬁd@ﬁﬁhXﬂI%€r%’éftoélﬁylﬁr]o%w3ﬁeﬁeH ydro- “I‘Wi‘yy%r f1 uoro
when attached to a carbon atom
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15 Z is selected fromthe group consisting of hydroxy,
-NH2, -NHCl_8al kyl, -N(Cl1_8al kyl)2, -0-Cl1_8alkyl,

WO B0@u2@as kyl - OH, - O Cl_8al ky1Cl_8al koxy, -0- PCT/US2003/025782

C1 8a|ky|carbonyIC1 8alk¥ -0-C1 8alk%
- @B, Editygdrde) - ]eb@zgpngn-g k§!4 dihpdro-2H-1 enzopyran -3-yl,

L Balitl O B Ghofh Bl -5 Qa G Y 5 an 5.,

'%rl@mlh@{o Arbetlgg -7-yl
A M S ot et

8ad R-}dlh}@(@?HP\K-bﬁnZ@a}IMy-IS)}Q é dmy@p@f(ﬂ sapapran-2-yl,

s RS A2 L SRR 8 S B RS o
pr?ﬁqpﬁ &r@ﬁ?ﬁf—'b@ﬁkoﬁ?ﬁén@l-ﬁo 3R AN eReI- 1 ient618rdm6-M, Of :

phar rraceutl cal ly accept abl e’salts. For use in
rre@l,nahhmlro%lfuél—baxhztogylcah—%ﬁeﬁc%dxhddﬁﬁ)d‘yfdfbenﬁmﬁan 8-y,

chartighe L berropran vt AR 2 ot o
19?@ % 8%2 %J:Xzop%ranabﬁr B ASaihydrol PHD lﬁeh@ﬂ;)yrarﬁ&yl 1,

ts may; however, be useful in the
‘pr E,pahhydrmﬂ{aﬁ-bemqunﬁﬁeylaéc@ddlyd@ tid-2-bangopyigiehtyl &
or of 30 their pharmaceutic e
Repdtnian Py GG oi spiibrEe R s Al Taby
%&aﬁ‘:{b e PALndel anh%?) th @ suﬁ’s)ffilﬁéi’ﬁi Hn@épenderiiydicRbte@ Fot methyl
hy I C, perch furic, n|tr|c phosphori c,
. aG@idntattaglicdtb amiitto geglaymulamd infepsnilentlyselseiedifiom wathel. ¢,
fumaric, 34 WO 2004/020435 PCT/ US2003/ 025782 nalic,
t anethpxoeor Ryare when gitached 1 2 GAEPILTP: et hanesul f oni c,
hydr oxyet hanesul foni ¢, benzenesul fonic, oxalic,

panoi ¢, 2-naphthal enesul fonic, p- toluenesulfonlc
CyZ ol rdesim firrgroyp cmbisting o Chydsexye Hall:, ANEL-©r- salkyl,

RS el AN N e R G ST
2L‘Eb$ﬁlig%¥%n§{ﬂts§%@f°© -A3afRyPEOZAL B0 alkeyl-C(0)0-Crsalky, O

rocal di et hanol ami

et Oyfatindd-aid )@, salikgly I-(D-rﬁlrgaikyl -PHoc4l- 63331@11]‘1&]1@;3@11{}’1 -O-

STl SRR SRR

%giﬂﬁozgxgiﬁh FIEAIRAY ndceb)CLAlgL] nventi on.

ugs w uncti onal deri vat i ves
of the 10 conpounds which are readily convertible in

vivo into_the required conmpound. Thu in .th
PP 11 B A e RCRERA RpeTsh D
term "adm ni stering” shall enconpass the treatnent of
the various disorders described with the conpound
speciTieadhippundssel thspdsent mmttﬂmramayomlp@bﬂ greagrit dththedgrm of

t b f 1y discl d, buyt t
pﬁ‘lﬁgnggeéfﬁl&éaéeé%%wésﬁw°%g%ngﬁww e QL P pgs of

1g| etlﬁg b Edfer 1o 1on YORY SRR ut19£1tﬁﬂa«%9éegt9ae §Qts (R International

Ion and preparation of sul pro rug
HA®nimat l%ﬁ 3ar B 1dESC i Bieghn. Scor 19K aiiql) 266, iInl). Iﬁbﬁlgqa,lt@fnay,
Prodrugs", ed. H Bundgaard,
however, be useful in the preparation of compounds according to this invention or of
their pharmaceutically acceptable salts. Representative organic or inorganic acids
include, but are not limited to, hydrochloric, hydrobromic, hydriodic, perchloric,

sulfuric, nitric, phosphoric, acetic, propionic, glycolic, lactic, succinic, maleic, fumaric,
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El sevier, 1985. Where the conpounds according to this
i nvention have at |east one chiral 20 center, they nmay
waewenzli4ayyl y exi st as enantioners. \Were the cPOpUs2ed3025782
possess two ,or nore chiral centers, .they ma ,
malitg tarfatinadiirie, bsazeic, amendilissmetharsyaifenicalydrxyethgnesulfonic,
rocesses for,.the preparat.i c :
B N e T R SR R g S O
cyRIBELRAESANRIIS, saliigR SsdcsitiBicoriBfludteackeipacidl &kphasentative
conventional techni ques such as preparative
orgimio meinorgaajsthpsestinedlude pbua dst limifebio, pripar @dionis salts such as
racemi ¢ .form 25 or .as _individual. enangi 0 :
begpabier dHorBsyoe e driuglifund FH RIS oghmipe
pfo@aﬁﬁ’é Yhin@Bum, B8 ci6ATRAHRESmABK iR, peradivadsddiing ahdgihe.
conpdnent enantiomers or I asteroners by standard
techniques. It is to be understood that all

cnorTsner: pivsphey SEge it Sl RES O {THE odfings of
124 inb QfioR" géﬁeﬁumﬁ%ﬁ&ak&ﬁugs%n@érfhﬁt@ioﬁﬂyde@ﬁvaﬁm of the

processes preparation of the conpounds of the )
cRnERAGS whidheentdadity contvertibje ipeimduedbarsguiradcgmpound. Thus, in

desirable to protect sensitive or, reactjye.groups
tregnajo 300 AroimtEasst e RFORS AR o g g e BaD

LG 65 (SARRGT Beflo vIiNS dRYIRCIAGRbHh i STRARENSDT

conventi ona protecting groups, such as those
spieirailpadclosedrsrotidca corepd@nd wisch maynofdre wedfieaHysdipgjosed, but

ed. J.F.W MOnme, PlenumPress, 1973: and T. eene
which canygrisia e spepidied compenndcy esimsa%%a@ Eﬁ%"ﬁ/\{c’_ {5 SR
NP1 Srocklds Y3 1RY scloctiBf Snd B TR6F RAALRGHOAIG,

groups mnay be renmoved at a conveni ent subsequent
detivagiecLiat dgsonbeiiddsedangie in fDe¢shen effRrodruEsit, efdd ngunsigaard,

sone of the crystalline forns for the conpounds may
Edsevist, 1885- pol ynor phs and as such are intended to be

included in the present invention. In addition, sone

of the conpounds may form sol vates with water (i.e.,

hydr avigsy thercohfpoandsmenordingdo thds Bowkntémt lsavantilegsiee chiral

sol vates are al so_ intended to be e‘gﬁon@?ssed w t.hin 55 tWo
cper, Sien RAYFACCRININELY Fj &6 FRmtiomers, S hetf dhe.sqmpquigds posse

| 09 ¢ Y iTBnafty €xisDALANEGE b eRAWEhSE the
f g{oiregé\ﬁmﬂlﬁg cﬁeﬁ%ﬁ’l tjﬁg)gﬁq{%&illﬁ?at gr )r(ns" C -b" F V\,hgr e a a{n.d b
padRssef frghs prepabion ofithe tampowids hcpoadieg tnthaieentipn give rise to

carbon atons) refers to an al kyl, alk |, al kyn .
ik Riesey SRR AR yTse gt b ie@aﬁﬂffgmya‘?wfﬂ%&ﬁ tegJppiques

sg{:)hnfs él{r rf]ét?‘{lferdg?ﬁﬁgg?%ﬂpﬁ}l- kitle RRIPERAS RSy b rePired inrab&fic form

or as individual enantiomers or diasteromers by either stereospecific synthesis or by

resolution. The compounds may be resolved into their component enantiomers or
diasteromers by standard techniques. It is to be understood that all stereoisomers,
racemic mixtures, diastereomers and enantiomers thereof are encompassed within the

scope of the present invention.

During any of the processes for preparation of the compounds of the present

invention, it may be necessary and/or desirable to protect sensitive or reactive groups on
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profectitg SPRnEchss ﬁlwé

b carbon atons inclusive. For exanple, Cl.3 denotes a
radi cal containing 1, 2 or 3 20 carbon atons. The term
WO a0okpho435 ef ers to an optionally substituted sBCT/DS10081025782
or partially unsaturated, branched,:  straight-chain or
an§Yof tlicomotenidesadopatnbd. dT s atay®e ackidvaidysmeatsof ¢enventiotahe
rempval of one hydrogen atomfroma single carbon_ atom
dreaid bed Hurofestivg HEPUDA D QEganic (hemistry,

h I t
oS Rie IE EE s 5T ERE 0280 s prgeine
GRip$ i @ilg@ifit Sy hitkieis,TOR Whﬂ@r& Sohy, d por.aThoprotadhg gfoups may be
havi ng at | east one carbon- carbon doubl e bond and
regheved i dopvertient splseaNct siege biies mydedykirovar Brhe Am a
singl e carbon atom of an al kene nol ecul e, thus :
formng the point of attachnent. The radical may be in .
ei t hafrtheRfore] nR oflthe B stalinG %ﬁrﬁfﬂ?iﬂﬂklb @Bmpbends thdieexist as
doubl e bond(s) The term "al ky refers to an
paipnomhaandyas ssolbeteiintgndad tp évﬁﬂmcamci/eﬂ iy ﬂzﬁatrmeat wyeioandhed

t..strai chai n nova
A T e s S

cdiiﬁ’ﬁb}{ SdaRlY sbRents SAPYiR s8fvaRh BredsoWited 8o h3Empassed within

PCT/ USZ003/ 025782 hydrogen atom from a singl e carbon
thascpeof thaminakddiyame nol ecul e, thus formng the point of

attachnment. The term "al koxy" refers to an optionally

substituted saturated or partially unsaturated,

- branghgdq h%ieﬁ@'tﬂé“foﬂ%/%ghﬂ&éﬂﬁl‘éé kil 2Ry RREEd ROty the

radi cal derived by the rempval of the hydrogen atom
followmg theangigagl e oxygen atom of an al kane, al kene 5 or

al kyne nol ecul e, thus form ng the point of attachnent.

An al kyl al kenyl, al kynyl or al koxy radical is .

opt | PRALIY “EY PS(WHefht £ehd Eﬂ%‘lﬂteéé?ﬁrerf%hg% a @EsiShted number of

0

termnal carbon. atom (for a chain) wth that anount -
capborsatbiss)i refeentosinadlkydywientyy aliyayl allsbrey eneyighoatlediradical or to the

ok R itarBr g T R SPar vy B StgSp oehfpd from a o

b 94BYR o8 iR Ssit 0 18 e%&nﬁféb@f ] 444BRE 2GA@A cobiaingBY S
substituted within an alykl” chain, on a ternina

cabotbgomat om and may be simlarly substltuted on an
“alkenyl, alkynyl or alkoxy radical with a designated
anmount of substituents where allowed by available
chemrgaderh 95‘1@&( PatRAGS SN oFﬁ@néll?rsﬁEstmﬁ@d Satiad(dRphrtially
refers to an substituent Qgroup which may also be
ughiatveated, prasghet, istraightdchom er qyollmmonommbmr@mrbwl taldtvats
15 I|n r ou wherein l,.aceho
ag et on st o PR oS HOR i B st Pl e 80 ke
miRche, @fis AR HNE Bbint of NBCHBEM "ThY ¢dRA+ NNy T18FR S ahO

saturated or parti aI |y unsaturated cyclic nonoval ent
optytiay arblstmtadamr@dly wWEas mddntnalwd br streagidehamimenoalentf

ke bra et et sk e i B b e o 8t i e

removal of one hydrogen atom from a single carbon atom of an alkene molecule, thus

forming the point of attachment. The radical may be in either the cis or frans
conformation about the double bond(s). The term “alkynyl” refers to an optionally
substituted partially unsaturated branched or straight-chain monovalent hydrocarbon

radical having at least one carbon-carbon triple bond and derived by the removal of one
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pol ycyclic ring systens in which one or nore rings are
aromati c and one or nore rings are saturated or

w@asoioal4By unsaturated (it being understood the€T/UR®03/025782
radi cal may also occur on the aromatic ring).. For

hydsogemhtem fréme asingloedrkar atgmadss aliyee Bwlashies B Sprming the point
partial |y _unsat yrated or nonocycl | ' f
N S g T L S L S
paﬂ?all?%&gﬁ%%@%}@mclﬁﬁ CdiRbK RN nfonel AlBgMHyarRarbon radical derived
cyctohexane, or cycl oheptane); saturated or Fartlally
bylths snuvat efithé bpdrdgenratéye Mixwi &mmgi;e/@gg@n atory o1 any alkang g kene
of from9 to 12 _carbop atons, or, satuyated
or gHe BIGISpulsn G A REDE FOGY o PR A Sty befigmy or
all?t{xa/q‘%i}fgﬁg !ﬁ’][fbngﬁgf WbstiRC@RHt18in Uhe fa8RAD ckdntLreRRingPdabEbn. atom
at ons. e.term"heterocyclyl" refers to a
(fsras dhai) edthahatparounadf spbstitsertsialivend hyyaykilable batyated valences.
radi cal in which one or nore carbon atons are '
i ndependently replaced with the same or different
het Spaeifhca ' | feRirAng ea designated
dot | PR SPRREULRGS it 3, 4 BbeltSelisint Bondgiznated
suBGTH1ER0034)A2ETHR anfRysabstivadny gyaupivdiicti mgy by sutstiit¢dwithin an
whi ch one or nore rings are aronati nd.one. or nor
alyKleinagiee SHPURLFBROLFIOBAEITN bF YRRy e aaeq o7 Beig
al Qrg,ﬁfg{sglﬁ&& 1%5‘{)%51 &f{/ﬂlgia Egﬁq%d ABYurRbBQibsRUEHE wiierd IR wed by

¢ ring eroatons to replace the
aadkberhahea(tohd valchemde The hert ‘aCe sationl (R’ hiefersita an Rgubgtituent

S and the like. For exanple, the heterogcyolyl oup i
* arqup vhiahunai e b difRerly SEPIEAQRE PRI ATRRPRS RN Tyt

.nonocycl i Ly i ngk [ L ; EIHREeI bond to
R EEh A5, 15 ool B0k, A e B AT
tHe@dtmionsttRAMentaddi ti onal O atom repl aci ng an

addi ti onal nmenber of the alkyl ring or one additional

N atomreplacing a nmenber of the alkyl ring; a

sat ur.at Q. [PF: | i clic
ronod i e SR s o SR of ety R AGE Sy
mERERAESR h9firotdrBomtddial comsiytehOwatheha dafindtied dfplkal, Mlkanyim

and optionally one nenber of the al ing. is
alkepyl and allwyyla)éeemﬁ?aﬂs la‘flaﬁ%do‘?flﬂe%h%‘i%%&&i@ Freveinalieg gy, fused
ring.are r ) ; i
plsFro ey SERGEE B ufy Puhe Mo R qruBRME B Gctr more rings
R @Mirees biypaefliynedathtiselit iy urhietserodahatithamdical may also

herei nafter defined; a saturated artiall
00eil anihearematy IiBSn F9f G5ERPIR; tﬁ% cyc'(quaﬁ)liyé gmé;ees&turated or

bi,cycl i ¢ al kyl i i
prg gy or HRKR.ge Hio! GATHSHRACRFIRIR, i (e

RREa BloldonR saldad dyehpropmehstiobubng, beclopayaie; cyclaekatle or
are repl aced by or S atons; sat.ur

N O . or, t ed,
cpelohdpsdniey; OB AP RIS et Cﬁgi&?é‘f%d
| i c.alkyl of which - '
PEtEEEo G Y cafop MG 0B ke AR rdARiaT TRSHlefed fused or
HeWsbiRdedithéyRBe afigblyéyeiaklkyl radaier froaf 13 foe2 (pairyayatdme.

al kyl are replaced by N atons. Exanples of saturated
or 20 partially unsaturated heterocyclyl radicals

I nel %’ter%iJ ‘the?grgcyréﬁftl” Lttt tfsarBated bP}{éﬁithz B¥daturated cyclic alkyl

radical in which one or more carbon atoms are independently replaced with the same or

different heteroatom. Specifically included within the definition of heterocyclyl are
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3-pyrrolinyl, pyrrolidinyl, 1,3-dioxolanyl,
2-imdazolinyl, imdazolidinyl, dihydroindazolyl,
waQ@2gy020863 i nyl , pyrazolidinyl, piperi d| nyl, PCT/US2003/025782
mor phol i nyl, tetrahydropyrimdinyl, piperazinyl,
fusaid Ipy@npelﬂ:hhry:gysysteme fi2wBichopy of d]oMngStaeQ aamatic end 0nf’80r more

rmgsa grrc]:t@g gq!l %gzlgfrtwg %%B%‘aht gge%éﬁge%%rei{dgr% ood%hatg]tt?él adlcal rXay also ’

I. Oc%lﬁtOElQEél glro?qa%c #{g }{p‘ﬂ%ﬁ h&Erogfolﬁ?/sdtB QBANZ U LEAPH atorhl(} include,

erm"ar o a nonoval ent ‘aronatic
buhad rnochmhxem td, N;IIO(;SIand ¢hiel Nieed Hoy examﬁe;tbﬂh&taﬂocyxﬂykmeup isa

lLP9en SLom 1 oma s ngl e ool %gﬂmaytc@? i RS st
on%: BelRdica éla dy & efga@'%lr Q atdil Gn@WhlchPtiBhANR onhisteeved -
Fom antundafUrated aromatl ¢ nonocyclic ri'ng system :

ad@@iohal @ afdgn feplacing an addinonal ahantser f thethnllad ripp enyhe additional N
derived from benzene); an unsaturated ar?matl C

atqsn cﬁgpﬁaqnag a meﬁ@ersqféh%@ﬂkﬁldm%\ﬁﬁ?ﬁ#@@ paninlly Fnspprated Siv
E%%B%%Q%%@ CIhiRch SO AR AL aley ring
td

ar@fexp By bIN &p18lahé oplitalls st amntentihaalkyl ddg tsaemaced byaO
§¥dr ogen carbon atonms (such as anthracenyl, deriv
or fSrateman twie amearheys. of thicalkdring ararepiaged by £ q§g§ a§91§1§,ean§aturated or

gt%glt(}elélsr%s ttlcl)ra?egi 596 %%ﬁ%re@d%% e?cyq%/]h!: ?mg as g{élv}é)%}!l |deﬁ éd ﬁged toa

ar oma ec ron

hefef&dr@ias @E&ﬂdfﬂcet ﬁcﬁiﬂeﬁ @S@ﬁhﬁdﬁéddpafrﬁ&lm urketuehedd oni Henmfuﬁadoﬁne
aryl are fused rin ystens in which one or nore rin s

ordﬁenmbqnec&b@mch@raﬂwim@m gt leaghana memba P! thefing ireplp

|ncI d but
T g S s R T
alky @I’eerreFF&f:é/d by Ned %E S aténd omuahtem,tpahmgmnmmwdu 0@
radi cal derived 10 the renmpval of one hydr oge

bearefirsdd UmanOgnmbeéedamimyshc alkpbeforish aifgast eng mﬁglber s
reﬁlé&qdebgl ﬁuosr’ Sfa éﬁr}n aﬂ% t\&é’l?%lac&) 10H%11)P(§nea{\750a&1r{ﬁ§et@engiﬁ()n% jhe

ter

méb@s oﬁﬂfé%l}}cﬁclfcl 1 apesieplatdd by Niaedingd @(aﬁfplémffeammtéztm
atons are eac ygendent ly replaced w.th

a
Pahfealbfrlwa@f@mtﬁdﬂ;bﬁﬁr@@ﬁl edigelst inplnde.ovt aigingblmited tq ArmysRlinl,

I b d
> hetpkasmdiiory foafbfodth LB alsh pmlbediciiy, A0,
diRfdrbRL ®E6B1, OBkAZ61ihyINGyr8S eyl afigerfdise, dndjnphglns}y,st ems ,
in which one or nore rln%s are saturated or part

tetnaisfalrcumamdlnyh;pme@zmb dghydechéHiwrela dAhlryiding. ﬁegahydro 1,8-
e O L e

tetr§h)fl‘1rd)\|8 c{ﬁnﬁﬂm § alandasiEnydtufiyopt i onal | y contains one,
hree additional N atons; a heteroaromatic

m)nocycl ic ring system havi ng si x 20 nmenbers of which
one,. two or, t

het ef BSICHRREY, r%%gs g 2 rgfr)riovg e%% %‘8 1@21@({{%)021% a{/&dﬁ:al denved by
theBEREF 3 0P bndhjdedealatdn® 8Sin @ﬂﬁglﬁemeﬁ afofn 6f aX, ar@m@tﬁc &lg

system, thus forming the point of attachment for the radical. For example, the aryl
group is derived from an unsaturated aromatic monocyclic ring system containing 5 to 6
carbon atoms (such as phenyl, derived from benzene); an unsaturated aromatic bicyclic

ring system containing 9 to 10 carbon atoms (such as naphthyl, derived from
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atom and which optionally contains one, two or three
additional N atons; a heteroaromatic fused bicyclic

WO 20vg/02043% em havi ng ten nenbers of which one, P@IDUS2003/025782

three menbers are a N atom a heteroaromatic fused
ndphileyane); ory innysstystedrarooaticainisyeliy g Systepy contpiniagbafel4

h%{qp%q\% cg q%zﬁgcé}el? fﬁuctg%re?p ?n]:ge%%% gemﬁﬁ'}ll'cg}; a{n%]{acenet) o8 B9m
“aq bfid Hﬁ?ls Pt RSB toQh-undatletey §R ﬁ@GE;;SdlS?cyf:H@ﬁﬂg system having

olycyc r1ng systemcontainin 20 nenbers of
aﬂ\ﬁ’drﬁﬂﬁa » dompghtedmeelevrohaystem. Sped;lﬁéhlkyrexsludai fomaheldefinition

whi ch optionally contai.ns one, two.or three a dltloq%,

of\nrak Beusedying sxftemyigrvhiph PW Q! AR TS Aresgurapd o

sa arétgg %51%% a?}ﬂ%h%u@%( IlCllI yaIrT nét ng@eﬁﬂgl}’al%t/hracenyl
nﬁ;ﬂfﬁkh%}@@falim@ﬁwl beﬂza@qummﬂiellikyl i sot hi azol yl ,
i soxazolyl, naphthyridinyl, oxazol yl, !

phenanthrldlnyl phenanthrollnyl purlnyl pyranyl ,
pyrazin y | db
e L
tli%@@ﬁlU&%QQ%h@ B?(TrB é’en dfioth Fnh El‘ﬂinglecaﬂdnﬁ oX alhkteydaromatic ring system,
tetrazole, thiadiazole, thiazole, thiophene, triazogle

t}aﬁ donrmeg thei piegnt of lysachenet for H@féﬁ@%]e ﬁlfhe)ﬁe iy iebesoarpmatic fing
felf%g gq El} ?{g{n%f %rtlé %Ptyt n\%vfl h'TRE &r 161 AOnHiEms are each

fuents nmay e sane or
11Q1eg&ﬁfeﬁﬂ§' repld¥8d Weth @he{e@&@@fﬁd aypicyl’ heméi'atbﬁlsttdﬂ adpldchéhe carbon
stituents are specified in an indicated conbi nation
atpims igeludethut ereviat luamcb@, N & ang t&lﬁ éllli? dSPrsifesatly sxilpded from

t}ieoclleg'%l} T e(?f th rr(?aﬁ gcgrllﬁ hsI teg'{ ac‘rg élltgm%fglg\gfruplg‘ l)%e or
nidré $ihgd Aels@vRAedNt phﬁﬁll?fﬂmém:@rﬁted thm@lbathethytemnmrgﬂoup is

the point of attachnment.. Thus, for exanp a
dwapmwmﬁhete@aarmyaawemde@rmgf Fystest B@fttalpwsrftve mesnghegs of

C}B%tq F&F‘? Tgmgersl ﬁ%m %resn OS pol n \%Cﬁ ?f)tg%f{a Ontalns One two

oakigee Qﬁhﬁ&ﬂl‘l Sadieds; Ryhetersiasietic iohecychc ring dysmﬁ ha\tmg SlX
poi nt (s) of attachnent, followed by the adjacent

niembstr$ ofwhich pogrto en tj;rmmemhpqs [are N g afigteroaromatic fused
functi.onal ity,such _as

il BE Rynnl PRy RS s er SRR oot e pembstis N, Qor S
ahdth @RE Q4hidhlpkioh41Ry @efairiRi dnie Ofvo0dr thirdy a&ditisﬁal NUgtotns ;OEr
variable at ‘a particular location in a nolecule be

hetmjwemd’eﬁfusgi icydic dimgi systemaeying| tepygabarsiof whighy one, two or

tgl%ls ggqlljllelﬁﬁ g ag\z?’({)u nd E:ts%o%?%gétgg%%e?&%giélfc#ﬁ%t st@lﬂq:ontalmng 13
or 14 members of which at least one member is a N, O or S atom and which optionally
contains one, two or three additional N atoms; or, a heteroaromatic fused polycyclic
ring system containing 15 to 20 members of which at least one memberisaN, O or S
atom and which optionally contains one, two or three additional N atoms. Typical
heteroaryls include, but are not limited to, cinnolinyl, furanyl, imidazolyl, indazolyl,
indolyl, indolinyl, indolizinyl, isobenzofuranyl, isoquinolinyl, isothiazolyl, isoxazolyl,
naphthyridinyl, oxazolyl, phenanthridinyl, phenanthrolinyl, purinyl, pyranyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, quinazolinyl,
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like.

i nvention can be selected by one of ordinary skill in
the art to provide conpounds that are chemcally
wgar@blozo4ahd t hat can be readily synthesized byPCT/US2003/025782
techni ques known in the art 25 as wel'] as those
quiselinydisjussxalinylt tetrerotes thiadiazele dhipzrie.dhiepheng; @ispgle and the
.expressed famly of cal ciumor nmagnesi um dependent a
het erodi meric cell surface receptors, which bind
to extracellular matrix adhesive proteins such as
fibrinogen, fibronectin, vitronectin and osteopontin.
The Tht tegni“independenitsypiracans dras when A SrRupIs sehstituted with more
| ycopr.ot.ei ns 'S no for, their
s Progunlitieds mbihe b0 sgbsitdme AilBarmo g e |
« ' sfidugsts By spbcitie@st arBiniieamen cé@bination of
(gﬁgﬁ¥%§gagﬁgﬁggmghgﬂﬁﬁﬁkfgs(SféA. Mousa, et al., - ,
sthroaurgivaigabléser aupeuti ¢ Targets, 2000, 4, (2), 143-153).
For exanple, the (31 subfam |y has the |argest nunber
of integrins wherein the 5 various a subunits

ass O%a&%téﬂ’il\c%fﬂ Nohd ?Mﬁn‘é A&UREA HSughbat thissdsclésafe, @ttterminal

(38 (; usa, e al ., Emerging Theraupeutic

pdigiog ef the @Bighated sidé 2hain Isdtbsaritwyl. firgdnBowed bhie ailivecnt e
states, that have.a stro av(.33, av(35 and altb(33
Fipe OB BT  rg ReT et 1 Lt Y SEPPRC GGk
Gétlgyl&ﬁgdot e&lﬁﬂ"% Bfuchl RferdidSt BLE of BRIbMa:
ronboenbol i c di sorders or atherosclerosis

(GPllIb/1ll1a); thrombosis or restenosis (GPlIIb/I1la or
av(33); restenosis 10 (dual av(33/GPlIb/lIlla); '

rheumatoid arthritis, scul ar disorderslg

ost eoporosis (av(33); unor q@_%g esi B NDr
netastasis_?Luggra& h) Itig e sclero ‘
neur ol ogi cal i"Cor ers, a&$thma, vascular Tnjury or

di abetic retinopathy (av(33 or av(35); and, o
angi gganssivent’ dpwiht diaft&hheenPblay @Bo ba inditatehby @dashed line to

i UIMOER) oL ety e by SR ipatly gl Sding

- ilpe SR etk Tor YA 2l Vetig By A€

spillbiphenhas recei ved significant attention in recent

drug discovery efforts. (W J. Hoekstra, Current -
Medi ci nal Chenmistry 1998, 5, 195). Antibodi es and/or

| ow @{ﬁqﬁtehééfdftﬂﬁ' 808 finfRIRIURY sFOARAND SV tiaBle 0¥ bABicular
have 'shown efficacy 1 n animal "nodels (J. Sanmanen, _
1634k08 it a RivdgoubcsLindepahddbe sf tmddfBions3]sesAbie im iyt molecule. It is
t hereby, offer, prom se as_ nedicinal 20 agents. .
understpor that b bjioHnLy aad RURAETERG LY OB &%&mua‘#ﬁe%f this
iﬁ\];etnﬁgn tct&? bd Eeﬁ@c?éd %) oﬁééﬂ'ofﬁiﬂeﬁ? RV iRearfRARb VAt orhip¥eals that
conformation of peptides derfved fromthe primary

ard Sladticali dtat0e ead ihat caiibe réA@Dy spithésidesl Hytechyiswes kovoein) the art
attachnment seguence of many 25 extracellular matrix,

ag [vesblopsghepeargthods set fqeth hﬁliea%l eins, as half of the
approximately 20 known integrins bind the

RGD- cont ai ni ng adhesi on |igands. To di scover RGD

Integrins are a widely expressed family of calcium or magnesium dependent o or
B heterodimeric cell surface receptors, which bind to extracellular matrix adhesive
proteins such as fibrinogen, fibronectin, vitronectin and osteopontin. The integrin

receptors are transmembrane glycoproteins (GP’s) known for their large extracellular
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peptides with integrin selectivity, peptides with both
restricted conformati ons and alterations of flanking
w0 e®iaizE3s have been studied. In particular, thBCT/U82003/025782
structural ' requirenents for interaction of the RAD
doserinsemd eramladsifieibl ot lepst & kapran Srsubymatsapd 44 P‘;ﬁu@@mS (3. A.

otentia of a ries of, no d S on
MBet g DA B i oA T R b B L4x he
extracel lular matrix have been described (D. Varon, et
al ., Thronmb. Haenostasis, 1993, 70(6), 1030-1036).

| t ergdriexempl¢nthb @gissbiamilg ymsi thelaagaﬂt Iainubw of integditts Wmerein the
2004/ 020435 PCT/ US2003/ 025782 pept.i nd co

variode st assecweovuﬂdwoys%ﬁ sihunite di3 g ﬁﬁgaﬂéig@ér@p Reoypa, o
pl atfor for n tid [

al .@?@b%ﬁgn'z@erazé%qu 59‘3{’ g(} V4 gg‘f éé%rl] #)avog'i 1§er6 states

th%gﬁgé G §¢gn B3 GBSA hnci &Hbﬂmlsb ird forll tbca@ @P@Ibﬂﬁa)qmgmn

A. Rodan, Integrin Function 1n'
c@ﬂio&eﬁ:ﬂ ia shedr, etidingiasate, mtableangioa,rthn@mbog@abolmi)wdqsqr

S47-S56). In vertebrates, bone reé % nis ed.
wbgrordrosa e BN Gemesk Apwoas g CP LA agt &P g gt
(@%@Zﬁi’ﬁﬁ; 1%81!11111 o artlBei ga&gﬁyhisg’rggrsmstéébomsis (avP3);

’resor mneralze t1ssue

uﬁﬁlr‘ﬁhgiﬂg&ﬁ&@Qﬂl@bﬁmaﬂaﬁaﬁ@hﬁhdi@roxptﬂ’lp&ph@le&cleﬁ@sﬁsenﬁlrdsglsal
are actlvely motile cells that mgrate al ong

disonderacastioha, vasselat thjerp@r d@b@tﬁurﬁmwahb 3 @@@ﬁéi @nd

AR SR AR h 85 R e e

- z&ﬂm M8, @pew H, mh&ya a@sm%cm@a@ﬁ&zay bedo 6\(¢)d39s73407

exrstin tast two physiol 6gi cal $tates, nanel Y,
ahd)S. A&Mo@bz@ kyals Eap. eQzan driteh P atanysyl 2299 PYO ) it 2379124833 The B3
state. In the secretory state, a{ulgocl asts are f

suhuny dRs regeiverkbsigyfieant ﬁgqqnpg( H\/“F%ené élllﬂco‘éetri’ g Wﬁge d\] % (H,?gkstra
“E’(fee?% Ilélnﬁt%znap EhemBe CP(; P53 9' 1@@1 yAI’PLﬁJoafeF 268or HRL rﬁbl@cﬁzﬁ weight

order "and secrete 1{'ysosonal enzymes and

cBPsRRSIntaR0AISS OF By PP RS shéen efﬁdﬁt@ﬁh eninel mogéle Gt Bastren,
to bone surfaces is an inportant initial step.in bog
Guerzot Phdromceutical Deseerrd 397 gf §#3) avel, thereby, ofigy ﬂp@lse as medicinal
osteocl asts m grate across bone matri x and do not take

in resorption until they again attach to bone. 20
Integrins are involved in osteoclast attachnent,
activation and mgration. The nost abundant |nte rin
r eceitogrin mntagnwtha@ttﬁplﬁéb@em designed aftenthe I]?ZéﬁCUYPoaJ%l@me'

g?n ?’Iggat%g?r?ate\m{éﬁ HB gﬁt ot} p%p 1c% ec?rg\é r}li‘oﬁlg %}%e erlmar%l Hgand

vilddekttn, PTRS RGP mbhfs (RO Eindial cdiNtailesedsnce of many
Ant 1 bodies to av(33 block bone resorption in vitr

eixtralietiatar ngtihdioading dell s pr qwlay,gls halfey thecﬂpﬁrqxﬁn%tﬁ]é{ 20
reso tive 25 Tere

ey aReEng eI ke eadiSug RERS' aBBPEIRD: o
ngmlé?)'\htlpﬁﬁ:eeg?l il seRbtiviBg balitRes RRABoesariblet @BnfofnMions ahd

current” maj or bone di seases of public

atteratienmofiflanking resigussdsive been studied. In particular, the structural

requirements for interaction of the RGD sequence with GPIIb/IIa and the inhibitory

potential of a series of nonpeptidic mimetics on platelet aggregation and interactions

with the extracellular matrix have been described (D. Varon, et al., Thromb.

Haemostasis, 1993, 70(6), 1030-1036). Iterative synthesis of cyclic and alicyclic
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hyper cal cem a of malignancy, osteopenia due to bone
net ast ases, periodontal disease, 30

wh@enpesat hyroi di sm periarticul ar erosi ons iPCT/US2003/025782
rheumatoid arthritis, Paget's disease,

peptivebind computer-medelisnghaye pmpbdupate@hd;electwe agents as a platform
gl ucocorticaid-in st egpor o of these

f%ﬁ&??ﬂt@ﬁgvé?%l%%%gé‘% nzaé’gdpgsg}ls'ﬁ%?%% oss, resulting

" from an i nbal ance between 42 WD 2004/ 020435

~ PCT/ US2003/ 025782 bone resorptiop, i.e. breakdown and
bone Ifteprinpdnitagonistsiavh beanitiphioasd tswsebig Houinhibititeg tone

the rate_of about  14% per year .on the av
1930WE0B(S.Br Redrmind G- tHodan pie Rt Brmotan F Lo g, ol o,
f L
R e BT ARAR. LORS et e vy e
abt@oMSoftcbidd kot dkeosCeTakis elSrgefmdlﬁhachleatE@ detimefup Thabout 400 mm
potential 5 for bone loss is directly related to '

in diemetee thahregodapingradiged tissae, @h@lﬂyg%cw c%;ggl?atq: and calcium
%sg%atggggteo{;ﬂ&g LA Vel &940'[1 Mg ke ﬁﬁgf%{ésﬂq %3?11‘8 Q%Qé&'o?ﬂone

O | Ncrease ure
aSl 04 rﬁ:ﬁnd tdeR, SctotEhkddesiatyl acicdad hrotéases, thdrey qaasipg ehe actual
with detectabie 10 fractures of the vertebrae due to
rmr@@p@f nen@ahzqd tiseesl ot the haner &loae speshiénally 225¢eo0laes A
act

R S LR A PR g o
mhigfa@orof ﬁh'oﬁlet digte f I tht séoroyadiis ostebtlhss Sﬁ%aofatﬁabieto the bone
patients require nursing _home care after th

nhatex viardight agaohinsubranedserling zm@),fhe@ﬁﬁl%\mghlmlaﬂzed form a

R bR ad (R ARDER) el aRERBIdRL 1§ FAMHSR! FRE"

aH&kidol &%@ﬂebMast@‘tﬂ Bohel sufaded $s eﬁﬂ\k@oﬂ@@ﬂ”ﬁnftﬁhﬁ’tdp irobde resorptlon
useful in treating and/or inhibiting rest enosi s

In élwmgeam opfmaiilesiatsi estegctasts rmalraﬁee%,erfw 08¢, freewar&qdqm take
val v ather [Q di abetic .
plméttlﬁ1 568318{189 unﬁl)atgﬁ &Y téaghg? at on and angi ogenesi s

(i.e. formation of new bl ood vessels) and inhibiting
viral disease. 20 Mdreover, it has been ?ostulated,
t hat Inﬂaemgsramnwbvredtlm ﬁﬁ?@lﬁéﬁéﬂ\@h@e@%aﬁwa igry apd i gration. The

which in ty p t
%?s?%wﬁgrgtég%ggn Irehcte tO{ Hn os clés?s %ﬁ %g‘%&ﬂ”%%ﬂ?ge P%gg%%\’(\ltﬂ?}man
cﬁﬂ:gblgﬁé‘:)ri? HeSo B InkBHE @ec‘eb’t@la rwlﬁ@ﬂfs e5sighNtol iftedddt fbone with
nodel s ° (Harrison's Princi pI es of Internal Medicine,

&fld prat@hhthedegntaif tier REDrsequenvd. SBnﬁlﬁmta@MBB dlagk bone
eneS|s can e usef u

whi ch hi b
PSRRI i i ﬂn? Hﬁ?asm g 2 Pled? Sifeomtive
}%gc!e%) KBl ; Qhrea éwd s 5 ég st fhbP &V 4 fiddnds B¥h SRR

4150 been en e sting t at “angi ogenesi s
dffecBvelbeiot 1[1Hib1tfoatbbellastl edidied botietreiptivn ianvivo ipanammbisnce
of arthritic disease and that the vascular integrin
av(33 maybe a preferred

The current major bone diseases of public concern are osteoporosis,
hypercalcemia of malignancy, osteopenia due to bone metastases, periodontal disease,
hyperparathyroidism, periarticular erosions in rheumatoid arthritis, Paget's disease,
immobilization-induced osteopenia and glucocorticoid-induced osteoporosis. All of

these conditions are characterized by bone loss, resulting from an imbalance between
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target in inflanmatory arthritis. Therefore, av(33
antagoni sts that inhibit angi ogenesis 30 may represent

wW@20v98021433 her apeut i ¢ approach to the treat nentP@f/US2003/025782

arthrltlc di sease, suc rheymat Qi.d arthrit|
bepoTegAPHOn. df- %rﬁakdowﬁg@@a foupgioy é’ﬁ%&? nginesdnt %&ﬁ?ﬁtélfe at
/

Al S A Sl AR e TR S SRR e fymover
differe §bm, sitd ¥98te; IQTxarhple, §49 highartin iettrabecudér hdne oiw}(eS\Eertebrae
integrin receptor can al so prevent
apd Birddreglaa Proay tiplawsAhaindanepthieniof thedengbeest dhe potential

0,
fgrvl;o%g lcggzs BFe%Hy ?«Q%%@ {& @‘6‘?‘%% B{éifq cg}{gﬁéuhﬂtg Lbﬁ/@de % per year in
v@ﬂ&frh@ﬁirhélﬂit@llycfomgaﬁ@mpmdﬁj a ¢oMdftionFhat@etda nslgicreasdd fracture
al ., Science, 1995, 270, 1500-1502). Thus, av(35
righit agoni sts are useful for treating and preventing
macul ar degeneration, diabetic retinopathy, cancer and
metastatic tumor growth.' 10 Inhibition of av integrin
r ecem MeUBRA SMisS) thhe¥Rturraitly HYarEEingliafdeople with detectable
i nfl ammati on by act i ng as antagoni sts of other (3
fengtvesi af he euighragsiuaiq %eqpqtpsmq@gddl@% |thsge are about 250,000 hip
fgﬁﬁg&%’stp%{;] y%]? %%S@%F@Lq 98 efop&gqs S. Tlns'zﬁ%%rcglg%u%ﬂﬁ? rgdas§ociated with a

1\32%&%&1&9 w6 didHuRe [RGhe 98418 Siisild 0% bfme rpamﬂé RGLie Rbrsing
M ce Chineras, Anerican Journal of Patlzolo

h:DQ@TJarel%ﬁtEr t}@f@CBEe dividyalesyfZHog frpmaqi]gthe épn(gtlons listed above
f.th it Ge R |
woETher Bt e b bl It R R

Inflamation in the Lungs and Skin, Jour nal of Cel |

Bi ol ogy, 1996, 133, 921-28). 20 An anta onist to the
av i itdegtianallyaxvfddigands havieiboen found tr e wiehd imtthatirigomd/or
that. result fromeither undi ng or surgi cal |
infiFitiog 5FRiEopg Gt SYEERCH OTARES B CPRELI sizegpon the Heart

V%m%ltﬁérc%t:le{f&f‘s wRBAsk ﬁﬁ%ﬁaﬂ@ Rla0@8SSogefdhfiorPafieigRgenesis

d”’the mgration of fibrobl"asts are ngjor players in
(t dm fernmtioo @ sew blaudmessia) sed inhybitinevived dighseg, a
surgical procedure, normal tissue manipulation in
surgery, or bleeding during a surgical 25 procedure
can aghreb@erdk ﬁésulﬁgen&)tiﬁufé%d' thﬁr’tﬁélﬁo@"ﬂgo%ﬁfb‘ﬁﬁdéﬂ%ﬁds on an
underlying stroma | eading to the rel ease of
aldaquaaaMaodampptye sihathansumarisl dependent pe dweerowthceloiew vgsyels into the

t mgg lggleyldﬁ'x%téoq | fnlg&%%s?sr n%%ﬁslgﬁgrﬁér?regr%gsﬁg@}Jn:%éla%lsmodels
@q }fs%hQ Piin@hRs o?pﬂaﬂamgdlbﬁe efuif e ¥ ifaBbRshepRNd

mmat or ontinue to infiltrate thi's
ARxdgbAieR] Which inhibit amgiogenehs tan e wsefubin (hhéreetiantoféanudrdry
matrix is conposed of adhesi vegBroten

ipkibjtingdwrer Pty H?em%lw stat-egell-A99%d% bl 1t64ngVlden°e has also
HRes %re%&{t&i &%Eestlng that angiogenesis is a central factor in the initiation and

persistence of arthritic disease and that the vascular integrin ovf3 may be a preferred
target in inflammatory arthritis. Therefore, avp3 antagonists that inhibit angiogenesis
may represent a novel therapeutic approach to the treatment of arthritic disease, such as

rheumatoid arthritis (C.M. Storgard, et al., Decreased Angiogenesis and Arthritic
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adhesi on devel opnent, application of an av antagoni st

coul d be parenteral, subcutaneous, intravenous, oral,
wo opioAai43dr transdermal. The av i ntegrin ant agpei/E52003025782

44 WD 2004/ 020435 PCT/ US2003/ 025782 ‘'be admi ni stered
Disedssriz Ratlbits Trgatod wathtagrondd 3sAmtggonast, H Chwebivest, 19995103, 47-

zgdm’ nistered during a surgical procedure the

nt agoni sts can be adm ni stered by aerosol, in a pad,

gel, film sponge, solution, suspension or simlar

SU|tabIe pharmaceutical ly acceptable carrier to the

ar ealdhibitén 6fhthé bte[?)ﬁ e inyretéptdeiah @rsmpdaveﬁt ROvaRHRbatioh. A

the invention is conposition or medi canent

monmiomaé anigbcaly f@rlmrl?rﬁd@@ llmcrcéiowl tapuribip ME&tFeindaeqd angiogeupsis

g Geor oel B St croRpaleioR memens RS (U Grrigtlander o
aUTRUIARAT00S. TS Y. 150, " ol A oni SOFP LA RPfedling and

rmaceutically appropri at
prieVéniBigmadcutan dedentdatod (Gliabevie pitinopathy, cander andagtdstatic tumor
maeki ng a conposition or nedi canent conprising m xing
gTQ?‘W/h ,of the conpounds described above and a
pharnaceutlcally appropriate carrier. Further
illustrative of the present invention are conpositions
or nBUIMAGEOT Gy REFPhirstcPHrotd o proing afHoRALEIClandf
this invention in association with a pharnmaceuti cal lB/S

in@pmmﬂ@ippév_y@ctj@asramaugonim olsthes Bgubianite; sich ahevPeand ov
AR PyreoBpul P Ergreur ARG T ipher EpSpyiaL el on

IR R eptdfs BV burdSIndhioedMREHCA ngivbine s [rﬁﬁuinfaﬁ Skm/SCID 25
di rectly or indirectly, from conbinati ons of

ME greChifnicsah, Hmgriedi B saliof PathiobogspddiTs 18 9&5146_&114@ Keao-Zhu
MBI R R -
In@ésgn;ng F’n ?Egﬁﬁﬂ{g Thii% Rt oAn @{eq, s bfid SBiLI Jbib-Rly Jt?'Cteg Hology,

eating or ameliorating anh av Integrin \
199611 33,2 1i83.0r der. An aspect of the invention
i ncl udes conpounds that are selective inhibitors of an
av integrin receptor, or subtype 25 thereof. In

. anot Rﬁ 8&%8@)&/# 9{ \hﬁltééqllt\ﬁ%g}ll ﬁl{?@éb%%xﬁhﬁé%%dh%mns that

i ndepende ectiv egri

reS€ie epidither whinelisy ¢r3mrgivd] aghetsibnl’s seaptapicaliihasipaciesf as an
the invention_ _also includes conpounds that are
anompaly pf Begvaypd ae?é@ﬁmr%?@s drelbadhggion apd e nperasion of fbrpblasts

aurgr ag l%ﬁe?ssltn tﬁ@%? e5S. %E%x%% 91%% fim bg 51]1r§1ca1

onpou n SI nmu a n
pm&a@@ foZa sl ti%ﬁﬁd’mﬁﬂiﬁulaﬁ(ﬁrﬁﬁl gurgeeg lok Bleadlidlg titien@y b@Qical

integrin receptor 30 subtypes )
procedure can act to disrupt the peritoneum and expose the underlying stroma leading
to the release of inflammatory mediators and an increase in capillary permeability.
Inflammatory cells are subsequently liberated and the formation of a fibrin clot ensues.
Adhesions are formed and intensify as fibroblasts and inflammatory cells continue to
infiltrate this extracellular matrix rich in fibrin. The extracellular matrix is composed
of adhesive proteins which act as ligands for the ov integrin. To inhibit post-surgical
adhesion development, application of an owv antagonist could be parenteral,

subcutaneous, intravenous, oral, topical or transdermal. The o integrin antagonist can
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An aspect of the present invention includes a nethod
for treating or 45 WD 2004/ 020435 PCT/ US2003/ 025782
wa@emiiopradt i ng an ov integriri nedi ated di sor dePCT/HSA03/025782
subj ect i'n need thereof conprising admnistering to
be limimstbied defae tdueng peaftdr aalutgicad bfeeedure.e Wirm adtnimfteed during
conpound of Fornula (I) or conpaosition thereof. 5 Th
3 SPEFITA 'WQ?@&‘HB@E&%“&%PPWS&PF Be AHPUNIRSH) Y Sergrol gPrRsdy g% tim,
U " . :
o lmiord Sulf on SR QR0 R ke AR hecEli e chiter o
thebared apwhish tiey susgesy Bipegbrme&kponse in a tissue system
ani mal or human, that is being sought by a
researcher,, veterinarian, medical doctor, or other

clin{ci i ch.incl ude Levi at | of ] ns
o ChbbRPu st heilfibh S0 Sttt G fedlent SR T
phafmdcbetiqaleapprloptidty estieOihd Mglofdescomppuad o thepiesent invention.

met hod for _preventing an _av integrin nediated ! ,
yptsaivgear theingendion i eomppsiiadriprsicatent Bage bymigng an instant

LB O R B B L oo
ineRANPAS 4 p1Obeds W@MB%Q&MEtMOIW@E cd@ri i ESS0hg any

i nvention includes the preparation of a nedicanent :
of ghyngomippiungs deseeadapeva andd phprmpgeaticallyeaparapiiate cefricg. Further

ROV R prERETHsio! iy 5Roalinl 8RB P one
mdle $6mP6tindsdf his SHBhtRELInIaBs00REN m@fagﬂfanné’&uﬂ'éhﬂytagpmmiate
“adm nistering"” is to be interpreted in accordance
camgieth t he met hods of the present invention whereby an
i ndi vi dual conpound of the present invention or a
conposition thereof can be therapeutically ,
adm AY ede@ hefdirs ERAEA oy Rksitidhf {seihRAlled ﬂofﬁﬁﬁonéﬁddé b peodube
course of therapy or concurrently in divided or single
copprpingdhe mecified tered@dtPindpa spresitadamaynisniswelbas ayy neadpct
occur prior to th nif estati.on.of to : . :
WSl e orar s i bR s ML ingedigots in
th&lipeefrl@lanfMaR thiedatihd8r ShseRsEOin odintrGhedisted disorder or
prevented or, alternatively, delayed inits
fopussgs egsédivrmenhe i nstant invention is therefore to be

understood as enbracing all such regi mes of
simul taneous or alternating therapeutic or

pr opfy! c%ﬁdg)%uﬁ&secﬁttﬂ‘@}gseng’gwgﬁﬁmt £E BY igERieahibiB WeRH for
herein, refers to an animal, preferably a nmanmal ,
treating or ameliorating an ov integrin mediated disorder. An aspect of the invention
includes compounds that are selective inhibitors of an o integrin receptor, or subtype
thereof. In another aspect of the invention, the inhibitor is independently selective to
the owvPB3 integrin receptor or the ov35 integrin receptor. An aspect of the invention
also includes compounds that are inhibitors of a combination of ov integrin receptors,
or subtypes thereof. In another aspect of the invention, the compound inhibitor

simultaneously antagonizes both the ovB3 integrin and the avB5 integrin receptor

subtypes.

An aspect of the present invention includes a method for treating or
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nost preferably a human, which has been the object of
treatnment, observation or 46 WO 2004/ 020435
wWEDAOBRED3/ 025782 experinent and is at risk PET/{82003/025782
suscepti bl e to) devel oping a di sease or disorder or .
anfeliviatipg an divsetegen oredidied sigpeder i p geliect i nesdibersafi GRSSINg

R R s s e e B

' | Q6] wi t h pat hol ogi cal. unregul ated or
| Fog.{ngf;ggﬁﬁgtég%%%h AeRAS. p g g

cell proliferation resulting from
expression of an av integrin, or subtype ther'eof. The -
term"unrequl ated’ refers to, a phreakdown in the
pr ockdgdersn &é@ﬂ?‘&%"?ﬁi@e@e’épwe APHRY LBy ficg?ﬁ? alggurfqh agused | .
: We & AbiRmat@fiBiSgh that elicits the
hefetl Shesn ik bl 3G e PR LPhRBmabRHeAmab that clcis
biglapelgenesdisinal hgpoherima'tissint systeth, peifrel or bwnan, that is being
particular av integrin rﬁ.cep or sel e%cte from bhgse des
songltdyregescarsier. gttt aemerisaldagoraQr qihgr &hpicHe, Whigh Ay
an._..ay i ' : RtrdddEearin
auregléagﬁ? éf&lefﬂéﬁ%#grhﬁﬂgﬁlcgg%agé?g&gn elg?églgggtées associ at ed
wi'th unregul ated or disregul ated 15 cel |
proliferation"” refers to. disorders wherein ce

I

pr ol Ap esnget effhepresens nyentien @eidesaproghylagiy Iflgth?‘?]foé

nmul ti cel | ul.ar._organi . .S _i.har -
otebbErpcl GloefhERRLREA TG i o B SHEbe B omprising
adRbigd AR R o BChbRCEOFEFEadtiail Peftastive Bmduiitfofaenmpbymbel

of animals and humans and include, and are not '
Farimila @pot eompesitivartkereafancer - associ at ed pat hol ogi es,

at heroscl erosi s, transpl antation-induced

vascul opat hi es, neointima formation, 20 papill omg,

| ungABbtl%peﬁs}péet Pl RaRhdintédioashaudds tanprepiratiapdfia ti s,

gl onerul osclerosis, congenital nulticystic renal

medisphensi cappkistgeythemprugedlly, effchpremeuttof p sepReRA of Formula
OB RS B0 RGP By B0

S,ﬁ,igc@fﬂﬁgea,thgrgg;ft_ enosi s or adhesions. 25 The term
‘tancers” refers to, and is not limted to, glionma

cancers, lung cancers, breast cancers, col orectal
cancer s rost at.e cance gastrijc.cancers '
cancihetery S aSre HlodieoMRE o L RAGEor SRERNIAERbas of
tlfrégg ée?(mbémﬁﬁ’r wHe byl Bl i vIRRICRhpoad O£ thafpestent invention or a
ptﬁo ogies” refers to, and is not limted to, )
compesidrathertob cardhesthergpdutically askhinistepecoieppiatedt dtetifferentrtipes
growt h, tunor. _vascul ari zation, angi ppathy and. . .
daRg HgSABSE &f ﬂ*_?f?@?/@b%ﬂé}lﬁ?ﬂ@d&i@\@}g%g@ﬁ e 8?‘@?18“%0& forms.
P?(%p }ﬁ%o yla1id QlimlidHati6H cdrocc PR b feafarifes@iisn 60synaiaes

eration of new vascul ar tissue including, but
ch@tctbiistictafdntony, inepdntrediatesl disetd o, disordgcutiathasthe dishase or
muscl e cells, pericytes and fibroblasts.. Thflx ter{n . .
disgrdes éppevted oty diespadivaly, dednyed dn rte progaassion. The mstant mvention

isRc%yeyég 008L QRt&Bod as embracing all such regimes of simultaneous or

alternating therapeutic or prophylatic treatment.

The term “subject” as used herein, refers to an animal, preferably a mammal,

most preferably a human, which has been the object of treatment, observation or
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to, and is'not limted to, formation or activity of
osteoclasts resulting in bone resorption. The term
WO e@3nzesi s" refers to, and is not |imted toPCT/US2003/025782
in-stent stenosis and vascular graft restenosis. 5
expbhighenand is avrislnefgr susceptibrests s dormtoping Bdisease orgligerdersiTon
of an av integrin, or_ subtype thereof, which Hgad§ O ¢
having e diseasean disordsr slatefiioateseen P § oY it ObHbIPS thjeot
cells which do not normally express an av integrin, or
subtype thereof, 2. by neoplastic cells, 3. in
" €S RR08ETQosihilihh Bddfkddischadir a¥fbls 16 asorters dyiphieies
[

neoplasia or a sease 10 process,' 4. as a result _of

assouiagidivaitispathologichlemtegnbrtasom stisregatod claprobiesition reyultg
av integrin, or . subtype thereof. . The expression of an

frogvenpiessin of an 6 18G5 SUHEREBPOf nel udes sel ecti ve

15 expression of an av integrin or subtype thereof,

sel ective expression of the avP3 integrin or the

av ( IpeitftL U nrdpuSiad W pRss to etpeaksewomn thie prodesy of regulating cell

integrin subtypes or _sinultaneous q?)(lg{.?gssi.on of bh&.en
prelifediipntasdn b tonapicretlh d ha (s disesiAe } {pgRpropriate

Det ecting.t Xpressi f a I> oy naPicuddtBlViRR erin
B
rec%ﬁ{o(? 01 BE4 ¥ MHLCREUHIES mbRinls UpiBvBlabsoftdieintegtins, 8Gch as an

ot her aspect of thé present invention includes a

ovBBtihrgrih esceptoeat amg@vfi integrieréasptori ng a sel ective c
v(33 integrin nediated disorder in a subject in need
thereof conprising admnistering to the subject a

ther eetg{n%l Gkl eRah 8 Glskies ALk YithamrEnmatisrcdigégulated
For a (T) or conposition thereof. 25 Another aspect
ceffprélferapioa’s efitrs koot wheretn oelbprobifaratidndy dngror more subset of

treating or _aneliorating.a selective.av I ntegri
cobfe 6 eaaticelslsr SRR SRE RO (ROt Pl of BEHas life

conpri sin st €1 d t@rd 86 &b B&iffé@ent types of animals and
@%ﬁgggﬁia ?%g? fﬂéifg%??%? Anbunt of a conpoﬁ%d of
hrRddaha ifdhdep indaaposiimitaitos tracenss cangg-aspasidied pajlaiegies,

of the present invention inclwde .a net.h

/ent d for ..
atheresaletagis Jransplgaipi e HdnerRd ASH & nep e ARstiery
L2 i Abdls3RohiRh a8k dphritif) gfomeBlo¥¥Rerosis,
p%ﬂ%i%%b%%‘?’%%gg%%?025782§osubj e(;tpﬂi#n r%_zoed t her eof
c&RERitd] shulgcyddatdnabdyplanig, kidndyHeresihjdeaetia retinopathy, macular
t herapeutical ly : . .
degeneration, psoriasis, osteoporosis, bone resorption, inflammatory arthritis,

rheumatoid arthritis, restenosis or adhesions.

The term “cancers” refers to, and is not limited to, glioma cancers, lung cancers,
breast cancers, colorectal cancers, prostate cancers, gastric cancers, esophageal cancers,
leukemias, melanomas, basal cell carcinomas and lymphomas. The term “cancer-
associated pathologies™ refers to, and is not limited to, unregulated or disregulated cell
proliferation, tumor growth, tumor vascularization, angiopathy and angiogenesis. The
term “angiogenesis” refers to, and is not limited to, unregulated or disregulated
proliferation of new vascular tissue including, but not limited to, endothelial cells,

vascular smooth muscle cells, pericytes and fibroblasts. The term “osteoporosis™ refers

47



10

15

20

25

30

effective anount of a conpound of Formula (1) or
conposition thereof. An aspect of the present
WO pooef2d4ah i ncl udes a nethod for inhibiting avPCTIUSYN/0R5782
5 nedi at ed neopl astic activity conprising
toaelnd iningt lemitedyta, dormatien pi axtivitp of obedckrsts resulting in bone resorption.
i croenvironngnt. around .t he. neopl asm an, effective
i Eer e o o R T AGHED ' SGRt SepoG gl
hetgQhsisThe term "neopl astic activity". refers to
unregul ated or disregulated cell 10 proliferation.
and the process of angi ogenesis or the formation of

new vascul ature supporting a neoplasmin the i
endot eI O REFERH I ESHIoR nTeTRP BLGIPrEsHen o 8P Py dptegtin, or |

3 I ' . | .S .
subiipe e RERRIARTo hiieBiificl B MBI okl pRUBCRRS
11 @5tlls which@d&iot SorntSly@Rprlebd a0 @F infagtial d:ubapE tikeokd

endot hel i um wherein the endot helial cells have

2uyagenlagtiedels, di sregulated proliferation as a result

of. a pat hogeni ondition.. Wthin the scope.of the

3 pinEesfitse F T fieGRT b4k &k Seleh DB PERTHRiacy A Seese
e%mc@@ the av integrin, or subtype thereof, by

itself and is not limted to a primary tunor of origin
4bus ag¢sgl of uatoms cdrigh leathoresnstivetever axipragsias ofiam e whtegrof, or
netastasis aof the primary tunor. The term

" éHﬁWﬁé’F?P?‘ng to a 20 neoplasnt refers to

-adm ni stering a conmpound of Fornul.a (1) or conposition
thereof to the surface of a, neoplasm to the surface
of aTieopirasionoferlov integting ot kebtgedbtdeef, imlludes selective

m croenvi ronnment around a neoplasm, The term
exprefRiopiof B gvantetie epsubtypeilmrentewlastisp pagesstonpdithe pyRA

.. ncl udes ttenuating a tunmor's.growh by limtin
iRt BB R e ik oop AL TR g ipigbMh Subbes or
sibRItEROL O Bx R EsSEVHISHPBOBS InYerivane ‘tﬂeﬁwﬂseint}%riﬁ EMPLs! NY
the process of angi ogenesis. An aspect of the present
Detevtingt the axprasdierdefanaonnatdgad, drenbtypetiteiaod, inlinappropriate or
anel i qrating a disease nedi ated_ by cell
atﬁlgm%}|16\gql%lélqe§ﬁr@%§fi@m%§ggﬁs el kAP %,e aFr 30
- subtype thereof. The term "di sease nedi ated by cells
pat hol ogi cal |y expressing an av integrin" 49 WO
2004A 00 &35:pRRE DY U200 0iRGeiBiDn indhdes 2 hethod fondrebt$ngat
limted to, a disqQrders, selected from cancers,

RelirREASRtiNE 63P3 e wediaisd digprdsem asubiact Howad fhereof
|. . . . P
ARSI B A Rl CERRRSl G BRE B

cdmfsduad 08 Farmdla AY) oas@@pssitin théteoPr esent i nventi on

i ncludes a nethod for sustained neoplasm regression
in a subject in need thereof conprising adm nistering

tot Rﬁotﬁ&bis‘f)gét o2the present invention includes a method for treating or
ameliorating a selective avfB5 integrin mediated disorder in a subject in need thereof
comprising administering to the subject a therapeutically effective amount of a

compound of Formula (I) or composition thereof.

Another aspect of the present invention includes a method for treating or
ameliorating a disorder simultaneously mediated by an ov3 and ovf5 integrin in a
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effective anount of a conpound of Formula (1) or
conposition thereof; wherein the conpound or

W@ vpoxi4s3 on t hereof is conjugated with and dePCTESH03025782

t herapeutic agent to. to.a neoplasm or.to the .
HOEPLBUY TR E P SuRG AL DA d uaird: 2 tRemeriealie
dreecliReEARRH bE § caapRInd Jﬁbﬁﬁlaﬁp%"{:&%gésiﬁén fHefppuat es
unregul ated or disregulated cel'l proliferation. The
terms "conjugated with" and "delivers a therapeutic

agent"” refers to a conpound of Formul a %I) or . ) _
conpodt Peet AR RIgsenb siYiEtieningluderet MR ifer lnbibitingy igtegrin

_ . N : to.t. . P
o s O B B T B A b R L he bl O
@foréenyBogRért AEHUAG eI ndoPlasBina gl vd digouind 6f &¥ormPéBMIdfFormula
receptors of a neoplasm or the m croenvironnment

Eherrconpositipi theygedr ei n t he conj ugati on neans
facilitates and selectively delivers the therapeutic
agent to the neoplasmor the nicroenvironnent

t her eTHe ter2“Idoplabtie Aotivithe FIRe W nfre@ORBYE of disRElIAtidnRel
but not limted to Technetiun®9, refers to imaging
rrgbferatiop spdhermgoedspebangigdenesds ¢rribe frsmatien ofpevavgsealatund
th [ nt ;inventian.ingl udes a met hod, for e of .a
R8s Roots LR SRl Ao duERERE BRind BF afpifim.
advant ageously co adm nistered in one or nore tunor
or cell anti-proliferation therapies including

c henothedempyneoplding r¢fors to hemensglls argeals bhvingpyregrated or
i.munot her apy for preventing,.treating or aneliorating
R S R G P R R R
4rlI6{hRRYm GARrdiA teltiBothdlial GOH ARHVE MR liRtddWR dregiilated
conpound of Formula (1) or conposition thereof and a
hbetion rapsesuliof agetiogéroe conditionn tWithin the scopi 0§ therpresent

SR DsPBo 87 39 TN o aeShEEy s e dabyyfhetcor, by

BTl & dR iR a ?mﬁﬁg})ﬁ%ﬁﬁ 0Pbri&iR HIHARo {d decMdary tumors
conposition thereof an a chenot herapeutic agent for
Eeenvmgtas agesuttiof atetastpsisrof dmedrimarg timey. arhedern fdagnistering to a
nedj at ed di sorder, ' 5.3. adm ni stration a .

EORBSLT (A CC ORI 2 COIPBRAEL ST bl compropitighdhegeof o
10 SFRLcB BF 2RESH1Ad, 3 B subBEe &ra%%magﬁw%flltc{r%@m NG dBthelial

anel i orating an ocv integrin nediated di sorder, or,
micresnmudinegnd eusinddmienplssmat i on, of a separate

conposition containing a conpound of

The term “inhibiting ov integrin mediated neoplastic activity”” includes
attenuating a tumor’s growth by limiting its blood supply and, further, preventing the

formation of new supportive vasculature by preventing the process of angiogenesis.

An aspect of the present invention includes a method for treating or
ameliorating a disease mediated by cells pathologically expressing an o integrin, or

subtype thereof.

The term “disease mediated by cells pathologically expressing an o integrin”
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Formula (I) and a separate conposition containing a
chenot herapeutic, agent for 10 preventing, treating

wo@eooanl4drati ng an av integrin nediated di sorEi@I‘/USﬂos/ozsmz
exanpl e, .the conpounds of this inyention are useful

e Al ot lig sl 4y aedisqfidery selectedliem CBRGETS, CRAGeT-associate
p%tilgggfzeg e&l%ﬁwrétﬁlo %Wm%é?ﬁ%td% rief5i8h ;q%%g&fosﬁ ﬁ&mggorptlon

‘er ent canc rs”’an ageou peaf

 iffheithitbetathtitis rhaemabidartheids optsidaets. of 1b the

chenot herapeutic agent that is reponnended) for a
particul ar cancer or cell proliferation disorder.

Ther %f nas ect the %re%%ﬁkgﬁ%ﬁ%g %%hﬁcﬂ:@% rr%eglf ] anL?sgag?%de 19efoplasm \

this™™in can be use
égﬁés@foﬁ ify B@ulﬂé@ﬁnﬂhéddﬁﬁ&ﬂe@fbdﬁ{prﬁn divigisteihg to the subject an
enot her apeuti ¢ agent recommended for the treatnent = -
effective paoupicef sanomnenaé pf Fermulng) onepmnesisiop ksrent wherehthe

BB SRS AR S0 R e s o
to & RESPMSBLEAD el fer@BR tbEmentiedundeBe ncdPFhsing an@ twiekrdth ted
to, anti- angiogenic agents, anti-tunor agents,
tlmyamum agenhigehnees apppinsip ot gtenuales skgulpgedpr ﬂlémtllatﬂd cell
‘ﬁ’g ge like. The term"treating or aneliorating"
PFHEFaues, and is not, linmited to, 25 facilitating the
er adi cati on of , inhibiting the progression of or

pronoting staS|s of a malignancy. For exanple, an
i nhi Bibe terme Seppugadedow it handgideleans a th@te@num@agenﬁbnefw;tows

Ca@gPﬁgﬂt SRR RoRPTlat P EoBiep « Migdtuiiah ove
HRR1HRneahY £HovA® tthBAVsidll dedih Md 430 vaBRM the%‘aniﬁbaﬁ&sf ed

ant I-tunor agents are selected fromthe group
campesisen thgreof aat$ acla fabgatiog agent for antagonizing the ov 1ntegr1n receptors

2-chl 2' -d t hl nmbuci |
of APEQRISY50" W PUTERYICT AR DGR Z0OBE S g on means
R Ere DB di iy el dE Eﬂéytherh dukit 32&R D) the he¥fasm or the '
2004/ 020435 PCT;IUSZOO3/ 8%

 minfodavzicineeft thardofixam de) ; pI at i num chenot her apeuti cs

and nonpl ati num chenot herapeutics. Pl atinum
., cont ai ni ng anti-tunor agents include, and are not

lim & ith& bRk bbcht & GhPding but not Jimited to Techneti fers

(ci s ﬁrp ?R}%lnegl ati nun)lng l\llcl)nnopllgltlfnuom cont al.?Iﬁl n]é;e ”
t@nnagmg agents kagentts those kkitled inghelasir e not linmited to,

adri anyci n (doxorubicin), amnopterin, 5 bleonycin,

canpt ot heci n, carm nonycin, conbretastatin(s),

cycl opNAsRRFHAGreschYnOSIHOR ifdIARs AOtHS foHA6d bPEBffEdnd of

dauno %? epl uesiemln et oﬁos?%gg ?ﬁP- 16)0, neo
Fﬁfrhhlucﬂ)@m t:ampd)sﬂﬁ(ﬁi:‘dh):reoﬁ aadvaa’(ageousb/abiadmiwisﬁeredﬁm one or more

nmet hot r exat e, C .t xi fen,

QT an&lﬂﬁf@f gg @reﬁaﬂl%ﬁgflﬁﬂ%ng elilqmih@m% éadlaﬂon therapy,
rel

acﬁlelglﬁ? iop “nlljl?lmﬂl?otgge Potr?}[ee/g ﬁ%dtreﬂfn %&Hﬂéhbﬁ‘ﬁhggﬁ o integrin

niddedtépaiwdideal |y effective 10 anmount, which varies

based on the agent used, the type of nmlignancy to be

treated or

The combination therapy can include:
1. co-administration of a compound of Formula (I) or composition thereof and a

chemotherapeutic agent for preventing, treating or ameliorating an ov integrin
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anel i orated and other conditions according to nethods

well known in the art. As will be understood by those
w@Riokbzd3s n the art, the appropriate doses of PCT/US2003/025782

chenDtherapeutlc agents wi || be generally around those

amasiyd digprndeyyed i n cllnlcal 15 therapi es wherein the

ggﬁ%r{}%t E’f%]r ?gmm%fgﬁ%n%? % & gll}ﬁ%{)fﬁior?’glggiu@]& cﬂngb@itlon theFeof and
©X%aBS tHRMpYuti BB for Préebntie, GbARIEL hﬂleﬁéldtlﬂg ﬂe&v irDBAin

al kylating are used wdely to treat cancer. The
efnfiddizted diserddgse of cisplatin used in cllnlca

li,cations is about 20 /2 for hree
3 iR R o babaytion Ry g o Smpould Yp R LSS
aQﬁQﬁlBﬁl@ra%EI?t cJ {éqé%ntfn%efr@a{tﬁ{ or Qﬁeﬂ@ﬂaﬁf{geirﬁgv Wtéerao
i njection |ntr Veno bcut arieously,
Iﬁﬁ&ﬂﬂﬂ@ﬁﬁakkyogr |ntraper|toneally Furt her 'useful
agents include conmpounds that interfere with DNA

41 SERIlERePEAAIHISEYIC A e FRCGRBPEHHEPD SUYTBEE Q?ﬁlpound of
S olilrn‘ﬁpc\be(‘ﬁ')gl n)earsgga?&% 'cgmggﬁﬁ&*? céﬂ?&lﬂﬁ%‘% (f’ﬁgﬁlb %bl]ﬂ c'agent for

oxoru oposi ver apam or po OtOXIn

a']ﬁ‘e\téﬂﬁnlg i thetiagek aAediovdtiglay orvisggrih Meddiated dl@drd&et tings
for tynor treatnent. These conpounds are adm ni stered
25 through bolus injections intravenously at doses

09 e RS gy Ty EEABPuh: Bt

117 Pap T v ﬁthQz{st o &H&Sﬂh@ﬁbtﬂefhﬁoé@t‘l/@dg@ﬁﬁfoy the ftreatmdiﬂ? Ubh ﬁumber
thé intravenous dose orally. Agents that disrupt

osgh:ﬁferm pslc?mdlnﬂ a@@mtaglyowy @rmeyrrie dralitaiedhe precd @rr§@+0§d dzse of
5
o DR SR Goi R i B el b

pESHIORAbY did&REr. VTRers@rd, i ik aaﬁaﬂpsteadmmhesw@duaas o this

doses rangi ng from about 3 to about 15 ng/ kg/ da
lnmmwrecard@pecd inof treaimepsrregigstbefary &madeﬂm'sw;qyldée prticular

for.adm nisterij 4
chng Bzt RSy a7 O Brig y BF ot ARty sapeep gurine
allfi AFHRoR A HRTEhWhbiRerapeital doefit drh@eaRYatmé wiges partlcular
herein, "radiation therapy” refers to a therapy that

Ch@nwhmgpgﬂewg@@lng the subject in need thereof to
radi ati on., Such therapy is known to those skilled in
the art. The appropriate schene of radiation therapy

Wi 1@ & *dhefotherabfRreagahtseariuadesah@ bt lithifed to, anti-
clinical therapies, wherein the radiation therapy IS

angiegera¢ ogrnts ANt-HINIU BB SIAYENLOXE agentspirhdhitors of cell proliferation

ch t.her, ut i ct .of ,,th n

oS e Rl oS Bley MBS B SR 81
FRIBBERAE tHeYRREatOR of, MntGBFHRAL @lﬂ’lprﬁg‘reW16rhofaorg>%}ﬁoﬁﬂWﬁﬁbyof a
or for use of a 10 conpound of the present invention

naedigaagon & or heamals, anembltom@noendwf @e pEcsedRgpyion, acting as an

EeRa e e SRk AR SRS 258 S el e
g{bgéﬁpxmﬁb&ﬁfdewcﬁas h DN ARy tdNge hes# or at i on of

ective cancer-

Preferred anti-tumor agents are selected from the group consisting of cladribine
(2-chloro-2’-deoxy-(beta)-D-adenosine), chlorambucil (4-(bis(2-
chlorethyl)amino)benzenebutanoic acid), DTIC-Dome (5-(3,3-dimethyl-I-triazeno)-
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i nhi bitory genes, cell transduction or transfection

Wi th anti sense DNA (corresponding to genes coding for
w@e@anko4Bmct ors and their receptors) and the UBET/052003/025782

"suicide genes." 15 The term "gene therapy neans”
imicafelost-taabastaenide)éplotinum thengshérapeulies tust DEHIRHAPE ng a

chepOREREH g LA AT PGB B By euaf arEndilimited

" to,?i%hﬁ@%%@%ﬁdi&ﬁ%ﬁiaﬁﬁ& neeh XehyplstpluhV&inedning anti-

ngr oge vessel s (as described in Hood, J.D.,
tubr adents Thctnde, Rad arset bmitey tol adgatgin @sxerubidiny amjnoptesin,
t he Neovascul ature,  Sci ence, br%)002, }2?25 JunE, 29?13 ide
blenpayeig £amptothay A RFIHRAMY Y, FamPreistatings) peysophpsphande,
ry kJLC i i j bside (VP-16),
ool Al LA e TR O, PGB BOde (VP 1O,
5-HHBeakl i(SFUR 8erctitar tdhompeipiD, sheilotrexdie] mitomgeini(g tamoxifen,
t he subj ect an effective anpunt of gene 3her§§¥
taxalntaketatel BHotepd JiRbIastiig YISy Vgloe“i‘h‘gs Adids AR A A
0f..CQ 1t 1. Qn i &R tdIRy effetive
it e T B R BDE RS DM B S AR
o Gihivh ©8rics bassidraemgint tded, thie cyrearfnalignammyito b éncaied or

by antagoni zing the av integrin receptors of. the
amediopated andethengoagdibiopy aqcarivahio rflﬁé?%o‘f')?l%fém} ‘élrtﬂ? art.
"delivered or "seeded' directly to a neopl asnt

i ncl udes using a 30 conpound of Fornula (1) or

. CONPRS il 88 uhdeseed bypthose geliel it Mier & yhaamnepristeedasbsy/of
the conpound or conposition thereof functio

chearogfesraneytio geants Wil kergeaprally proupg ghosg alipagdy srRIpsdin glinical

i nt ended si f ' i, .0: ' .
R B B s ST o o v
oRETéHERRABAFRABISE By Wayef exasiplesonly, Bgeretsi sechas cishlatin and other

specific interaction of the av integrin, i nHi bi t.or fl%'a' d
DI glbylating atsained sis1Y drebrnEsip JMGICHFASIFUF AREGH Cffplatn Use

irgﬁ}%ﬁ? . gé;gfélgég% i? ﬁtg:og#gﬁ Hﬁz%ngor%ma s evely Gild PEKS #t DBtal of |

contentrations at or near

 tifled @SRk didatin iDhagbidtbé@aaly and most therbfoyplbe délesdfvia

thus treating the av integrin nedi ated, di sorder .5 Eﬁlrﬂ?er

ingécttien itvasiepoushy sehratangaisbe intifumerally peivgpaperitonFaHY

i ncl udes .a.nmet hod N | ' ofis bie
oGRS R bl BT RLBSEADBN el
chid ARSI cgRatiAS SisEdhehethahpeuticiagents dichele apydmyaher s

to a therapy targeted to a partjcular protein involwﬁgy

(daxotwpitinlystopasidevepmamntl of Padenkyllefeinaad dhelte and 4rg Wi
such protein. For .e i L8S
oSG BhRY Eielines P B R e AAELORBnouiE drp Ainifstored
18sh bolud [§RtbAYIntERMOEEIS at AevBpgDp fnin st PF esgmut 75

I nvention includes a nethod for tupor imag{)ngé i.n e} 2
mg/m2 at 21 day intervals (for adriamycin) or from about 35 to abou 50 mg/m” (for

etoposide) intravenously or at double the intravenous dose orally. Agents that disrupt
the synthesis and fidelity of polynucleotide precursors such as 5-fluorouracil (5-FU) are
preferentially used to target tumors. Although quite toxic, 5-FU is commonly used via

intravenous administration with doses ranging from about 3 to about 15 mg/kg/day.

Another aspect of the present invention includes a method for administering a
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15 subject in need thereof conprising advantageously
coadm nistering to the subject an effective anount of
wa2@aenopaehd of Fornmula (1) or conposition therRCf/US2003/025782
wherein the, conpound or conposition thereof is
compmjrdgatteeiptesdr irmeticteinicombination rthi radiad e terapifpAs used
I magi ng agent tg a tunor. or to the m croenyi :
hetgiv (FAIAAB RSPY 1O (ATt DO R e Py il in
ne%cpt%feg?{osraaia 8- SIRARENS i WHBWn teTBHak O &kiBgRMlthe art €T S
0 a conpound of Formul&a (I') or conposition thereof _.
ap%@}dﬂﬁketsdleme dfradibtion thgeny wilbe sindlanfaiasd dreagpamployed in
known to those skilled in the art; \/Yherei.n tg‘?" ‘on with
clinispipberamicaWhereinihs sadiation therapiisrisedlgnegdr in combragion ¥
agent f onizing the av integrin receptors of a
Ot}f?gfiﬁ?rg%t%érg?g{t‘ g’ m croenvi ronnment thereof; and, wherein
the conjugation nmeans 25 facilitates and sel ectively

delivers the inmaging agent taq the neoplasm.or .t He
m crivesspeetor kapres pé{@tftloeldgcla ?&l’pﬁtglgd ?(Hr adpajnistering a

RO S5 LT ISR

coftPouhd BT theGrésentTeedntioh burBéhe thebpy sets. iThegemy“segeiesapy”
known to those skilled in the _art,

. The term .
refecolojaiherapy tAr gabig SNSI0EeHAG @miioﬂ@hg]lﬁellﬁ gt tymortisgyp qugng tumor
appendi ng. a 0 . Lnki : y

L
inhi®ft8FScehnBs, FER ASnIdaENs drarahifosonskith hettbehse DNA (aprrespouding
WO

2004/ 020435 PCT/ US2003/ 025782 Cor glar% aggi ocﬁ%ast »
toigenes deidigigl fpr eomele factass dgbenTRcePtgE @Y B g SUGE Bones-

Ly of , i oo: - g
TESHE GG ] U500 PRBARG s o
IR ARSI S cal{Bsie ‘ﬂhl%fpaﬁﬁmolﬁpmd&@ be oeehigetind figeatlitoimfluence

mgration and proliferation is |largely responsibl ‘f[
blbod vesssltkéoﬂogy;swmmhymnwgargﬁ@w@wﬁb{sdegwrﬂé taangrpgenic blood

Nat ure, 1993, .3 8Q1: . . e
VBRS GRT PR R BROPA Lol R BT vy d8tesjeeGene Delivery
to tAE REGVAdcullafiitd Bictonbe, 200 08 Hn) ROG0MI207).) or

conposition thereof ‘for treating or aneliorating
arterial and venous restenosis; wherein the conpound

IS i t ed th I f f LG
devi BBoTHRE e HErRhRy T Bribg s PARARS g or

alin?li&gﬁn% Lt e drth medate@ NSRS &subfdct ROTRed Ricr@fcaprising
stent, venous stent, suture, artificral joint, =
admpiasiecto the abjdvesh sffativotmenntldfkgenetheral cambpingtign product
thus targeting drug delivery to a.nepplasm .
cOTPEHES preventng hlerer B Ry RS BTeR0EN B W eutic
ag TR heibiAgh lljoﬁu@tqm%i%ﬁj:dgg «§RALAH Brellly to Hheoplasm or the
% armaceutically acceptable salt thereof, in
AESeEViRinnMMt thakdoll bR aphgonimngthicicoaintegriaceeptoahdighe neoplasm or
carrier. Conpositions contenplated within this

nigrpentitamasihep®ipr epared according to conventiona
phar maceuti cal techniques. A

The term “delivered or ‘seeded’ directly to a neoplasm” includes using a
compound of Formula (I) or composition thereof as a gene therapy means whereby the
compound or composition thereof functions as a targeting agent which directs the

conjugate to its intended site of action (i.e., to neoplastic vascular endothelial cells or to
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pharmaceutically acceptable carrier may al so (but need
not necessarily) be used in the conposition of the
w0 pwefo2i4eh. 20 The term "pharmaceuti cal |y acceptHDB®03/025782
refers to nolecular entities and conpositions that do
tumet celk 0 Brwauserofalky giesific intktaetiqi of the optitegrinmhdvir ds a
reaction when admnistered to an aninal, or a h \
targstingrgenirndatseongRandingpv integ B recFRlop EfEFaF‘ICS?mPPH‘E‘m%E‘d

B R S S

in%gﬁllll e tglg, %F isﬁﬁng}ye #iSfof, R teATRPBE bhvahteFRY nlcdleteddivdrae

variety o or depending on the formof preparation

méRsfeadefyor adm nistration including, but not limted
to, intravenous (both bolus and infusion), oral,

nasal, transdernmal, topical with or wthout occl usion,

and 30 i nj ' [ ' £ QU nYsteri
e e Bl pho BRI AR lclties SHRAMA0F tBIntterng o
cd#Sionad bPmBEpravend inksreion it corhbiasnokitioadimanyotbéiapy. Anused

the pharmaceutical arts. The corré)osi tian rm% corrPri &1
heseitgsmgumathierapy i exfersdo a thespy dargetpdl 19 2 PEHEYRT rotegKyplved In
20047 020435 . P ! . BRI Jonal
BREBH AP ST BRREPLRRRT .ty il oo
aAPb @IS OhgaMst hsiuiad endicdin] gidmaipfacambad een asedini trfating or
devi ce or suppository; for admi nistration orally,

capagrent eral |y, intranasally, sublingually or rectally
.or by inhalation or insufflation. . Conpositions

“suitable for oral adm nistration include solid forns

suchaagsict bthe badsb@tisvenfiot Apldbsa netdpddbesnoe dnhging in a

including inmedi ate rel ease, tined rel ease and b
suhyest ai eed thespafxomprismgpdyatizsais)y coadpimsicaae e subject an

owders; and, |igui l@w e SYhaRS th
eﬁ?‘i\{\&? ?@?u%nq(}]ascloén S ulg.dﬁ P@%@%Zan | orﬁc?@g%)lﬁ% ﬁﬂ%"‘e"f ul for g
cHAPAMH S BbmPELHHioH Sefedl iswdnjupstbd téth aati eelivers 8 aburinvasige tumor

enul si ons and suspensions. Alternati vel(%/ t he .
imegimagent tor? wmpber tothe susoeRy iioAmsnt ek (U f or

once-weekly or once-nonthly adm nistration; for 10

exanpl e, an insoluble salt of the active conpound,

SuUcChTas teifAg “enfanaat Wit tdrid, “deliyerdenomitevpsiee inmrpmeging egent™
~a depot preparation for intranmuscular, jnjection. l.n ‘
refers pas Porgpounsl ofdionmbls (Di s sempesidemihersgE Befadits AR ImagiRs agent

or more of the usual et I-&h $hd B¥anold
by SPREYRHCT RETS 3‘.“ ﬁ‘gnrtfgg@gé;%?@éaéiﬁ |anrg?{t;l{e%ﬁgr facedtical
C?%lgbé?ﬂi&i, KhSreoS HAH aP$ tangiiaE agendl For@atagoniinigshe al dmbgrirsteceptors

voring agents, preservatives, colori nghagent S

of y negplasndot the nﬂSYOIel:l‘{deqnnwnt thakeo € 258, Wiiergipihe q:qnd']lﬁga'gon means

dhiienead SOy ixRl et Uy EMe R BB USSR e,

SRk RHRE IR Rs@MRd ihPCTiARliBRInW O0B/AS8eY.ed.
WO000/35492, WO00/35488 or W099/58162). The term “imaging agent,” including
but not limited to Technetium®, refers to imaging agents known to those skilled in the
art. The term “conjugation means,” including but not limited to appending a compound
to a linking group followed by conjugation with an imaging agent chelating group,

refers to means known to those skilled in the art.
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The dosage unit (tablet, capsule, powder, injection,
suppository, nmeasured liquid 20 dosage and the like)
w@omsar@Bshg t he pharmaceutical conpositions hePE€r/nS2w03/025782
contain an anmount of the active ingredient necessary .
to daronaey angiofestaisedtigldseffctive percefyie Usebipfeducgdhe severity
descri bed above. The.c osition . ' 3
of SB TGO 5o S HROSE "o B (A P pbdile of
restHRRY %sc?ﬂargh%fﬂﬁﬁﬁ@@E&Pﬁcti@ﬂ%nﬂﬁﬁg’@ﬁo@ axiispriotifer#ibn is
Into any form suitable for the node of adm nistration
lagelyaedpetisible forrestaijsicollbwingeagdiopREty AR 08%s BedYatife, 1993, 362,
present invention contenplates a therapeutically
8048t i ve . amount in a range of from about 0.00 1 ng
to 1000 ng/ kg of body wei ght per day. Another aspect
of the present invention includes a range of from
aboukn BspeRloftiee bt invebmintludesaf mbthdg favaisg f o értegrin
day. A further aspect of the present jnventjon ' . .
inhibpueisepoangd of Fermgda ) of mslmoaﬁwatth%?@d@f frepting o pmsigrating

/ of body weigh 1 OF R8face of
o S Sab O B0, AR RO TEBMc B
a BRUEutk deQicab qut termt ithespanec dedey rafeds tof ad is mot kmited to, an
preferably 1, 2 or 3 tinmes a day. 56 2004/ 02043

arROPlASBAB0RA 0 2EPEA stamtyvespuy SteptnUAI (AT AR ointjmplanted
prl((:)g sgi.s (Igrt %@%ﬁ’éﬂ% rﬁl?eﬁigc’ra? ggvé%?g%ag?ag)%elh%g QSlg;d’eth?%a{tQ %mg’%lasm.

5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 and

500 mlligranms of the active ingredient for the, .
synpAorstectofdlf nessens investion HSIUGCTRHSUPROKL T (LIt

to be treated, Optimal d i .
oA oF Pl (TR AT ol Byl M S deRon
with ol ph¥@f e SeRAP diqptabRcdafic. oaposidbedcasitdnplatetievithin this

particul ar patient being treated (age, weight, diet
irgrantidni qae befprepdradriiceerdingite Aynvephienal gupicak teglpiques. A

idr a0 bofre e jreah e
pEBHOSAbY BT POt Par Py oS (R RAY O Brs PR gy fyeth o

C&H¢§§ﬁ&gdﬁﬂkinwmﬁngduse of either daily 10
adm ni stration or post-periodic dosing may be
enpl oyed. For preparing solid conpositions such as

T e T e

cBﬁng‘?ﬁéﬂégha{t@gﬁﬁdFl%ﬁhée SlaiveRs, alle@idosstacamtowad reston when
sucrose, sorbitol, talc, stearic acid, magnesium
admémisterse fo ai wiel, one humap s apprapEater VEiFEaRHcHIReAually

.ph tical dil . !
SRR S SR i R0 o B s

il Bis 8dr vt amen agd/ef vdthearpisent i nvention, or a
phar maceutically acceptable salt thereof. Wen

referring to these preformulation conmpositions as

o ot dpareens v ey TR Aougn gt L REB Bl Mk Rimof
drfarfiRARES I dd BPadiistration including, but not limited to, intravenous (both
bolus and infusion), oral, nasal, transdermal, tdpical with or without occlusion, and
injection intraperitoneally, subcutaneously, intramuscularly, intratumorally or
parenterally, all using forms well known to those of ordinary skill in the pharmaceutical

arts. The composition may comprise a dosage unit such as a tablet, pill, capsule,
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20 be readily subdivided into equally effective dosage

forms such as tablets, pills and capsules. This solid
wWQ@e@ioew@ss ati on conposition is then subdi vi dedP€TUS2003/025782

unit dosage forms of the type described above o
povdat, gtanitegstérile paten@ed spbitiabou suspeGiMEetsted Frsosed oF Ygnid

i ngredi ent of the resgnt. I nvent i on. .ghe t abl et,[[sonoolrra111
SPY} 6P RN, RURABISFIOT Arviceor RPOSIGH &3 AgPilgphafaR; &gy

' | pagegxfg?ﬁ ﬂﬁ&@&g@%ﬁﬁhﬁ@% dpaReely P Bglrﬁlﬁfaﬁbﬂ bPfhstiffRtion.

vant’age o prol'ongéed action. For exanple, the
Cdrapdsitondkuipbld for aral edmnistsbonmdutkeeoliditomg sucknas ribs, tablets,

out er dosage conponent, the latter, bej in the for
copbsapmpEMa{ oo M BIE SRS TR GRIGEAE] rlease

Rl e elilGid %R sul A soRRIoNE Ssyhs,
fo%@?@?nsi%p%&%% gg? g%“fvg%s’l Eﬁ}df Eg&gtf%cs H an dS perom' tsy¥ l?)rﬁe
elixi e S BROMERUsedsipas SFérntsaseful forr parehteral ddmitesttation include '

to be delayed in release. A varjety of terial.can b
sterle golfidpnsseraWSions and BSPEISI®ye Aétewgﬁegéttﬁr%@@}lp%gﬂ}b% ay be

mat erii.al s i ncl udi L f RO ' kSt LD
oo e S e e SR ly Bl ooy faBEdhith.
exafipld] bR $RoRBRIsal of tRAciR: 2AALHMANABE aPEE/IUSR00E/BR5TERbe
For oral adm nistration in the formaf, a.tahlet or

N

adepisd 10 providea depel RreDRIRY 106 GRSl AR cgfioT, JpiPgFRaripg the
conbined. wi t-h, an ofal, non- i lce@tdaY carri
coigvapeab e iR e R LR v RETRREM CRIca parers may
b\ShSbyaN) theludthgl rieksEssartyinediet phanfedeutici skeipnsr such as water,
necessary, suitable binders; lubricants, dth
glyieads, mileghlenhplsgflanpsingacamis, REeseHTLiNgG S0layRmhrgents,pyrap apd the
Jpe.ipcorporated into M XL UL i i luent
165 e D i e s i o 301 e B Mty
craHEIBH S S0¢6R, 1aBricint; OFRley dishlidrdtagtagass ambihe like may be -
sweet eners, natural and synthetic guns such as
emplayéd, tragacanth or sodium ol eate, sodium stearate,
magnesi um st earate, sodi um benzoate, sodium acetate,
sodiumchloride and the Iike. Disintegrators include,
Wi t houg dddafl bt {tablet, SdpRtiRNpowd: Ntjectb@], bugpositoryagaasured liquid
bentoriite, iii y 10 xantian gum and the |ike, qu .
dbsageiinil thofils) dontanting Fhernherrenepibesh gorapostisnmbrzen pyll epyjain an
_be incorporated for L0, stk atl BYcti nt
oAt Lot et o BBy B rnuBhEideafly otive amoun

af HARH&thboSd/ I TIRSconASHSR MO codtdin fumpdosi OG1 mgdo about 5000
flavored emul sions with edible oils such

15,

mpnptfitenaniod compounsiear piedrag theread @athey B¢ POI&?I%%@ng any form
| Aabe > e

soBifeibeR el o bk lkioBg RIGBREGHAER

aqueous suspensions, include synthetic and natural
gunms such as tragacanth, acacia, alginate, dext rf?n,,
sodi im aspech okthapresgniciarentios sentemplatspladherppgusisally effective

Bty S0 sEin R S0 me et P b ey
AHoBRr aspect of the present invention includes a range of from about 0.001 to about
500 mg/kg of body weight per day. A further aspect of the present invention includes a
range of from about 0.001 to about 300 mg/kg of body weight per day. The compounds
may be administered according to a dosage regimen of from about 1 to about 5 times per'

day and still more preferably 1, 2 or 3 times a day.
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20 include the synthetic and natural guns, for

exanpl e, tragacanth, acacia, nethyl-cellulose and the
wo 2008/02H8F parenteral admi nistration, sterile PCT/US2003/025782

suspensi ons and solutions are desired. Isotonic

preparations that generally contain suitable

preservatives are enployed when intravenous ..

D cnFor selredeepiration dbisg iepsi9ss s BRem by groAdsn (¢ TR of

t he c t i M &l [
tanfis coplaufng PN 0186, PSR S, Ko PR i 0 NP Lee 200,
25@4nd 19 1AL _ﬁgéﬁﬁs 3igie ﬁiﬂﬂve Mgréliias @redsyniptoraatici adprstmeénit gliihd
carrier. e injectable fornul ation canlnclude&)ta
dosagt fothe pmgqnembemeatedn Qpamax d«wagﬁs tappropiitied magoe readily

detgg_;g‘l (gBY rogﬁl: F‘lgﬂes(ﬁgﬁheo aSr?1 %H'#z aeﬁe%d g%cgt%ﬂg ggéo%ﬁ%d with
the%ﬁ?@dﬁ‘far%‘a{lerﬁ Meing 'ﬁ@atkd @e ﬁ§1gﬁ@ ldiet agd Bheof @@ﬂhﬁstratlon) the
sol vents such as sol ket al gl ycerol and the |ike.

sevarityadfithe partditic, beazgjeaatﬁsi,. tmaaomp@mbbemg) epoxed, éli%mﬁ%of
I I t
aaiEReien S B SRR e RRan TRME AUEG B! Vot o

4 ﬁ&d@&b EUbt Bl 58 WO 2004/ 020435
adlgﬁcﬁ'/ﬁ%%%%g ; %821 st?rﬂ%fneynon ?oolyg(til le oil can

usuaIIy be enployed as a solvent or suspendi ng agent

pr e 8]: B]Efp eg(;quiggf%}gasld (E)JII}SOSQIEE Bseﬁgf ﬁsgﬁztu | atnc%QI[Sac‘ct'l(Jg ingredient

ddBcdl lcAitedl LCACbhRntishd RaBl&aig ihfredibhte@hch as
15 1?1or rru%ﬁgf? ndrglg%]t af n§ fr orﬁ:%COOS tlo 10%A> bgigvve?ght of

coﬂmfs%arah,tlaclesel, mgmd,. serttitol Gelaesteagigcictd, magngsgun sighiaty, dicslcium
servati ve, ot oni z ubi | r
o2 g e AR AT BB Th R w0 B asalid

A bR N r}ﬁlis;t@é f £es u’md(oﬂhe
pr Qng?%ggﬂ adm rpds@gler ed i n%ﬂ%%@ﬁ é@r doge or?pk% he,

présehiihveaiohyordgsayeacratically sachpiatlessadt e¢fn Wihen geéaring to
doses, of two, three or fou IMes

thesg PFHBFHEREN GBS Hﬁﬂﬂ%asol?onimr%n?)orué 3 m?aﬁlv Jg%{ g3l pe

m@g%gﬂb ? H%P@Iged &ehl‘%ﬁt‘%ﬂ tftﬁérd&ﬂﬁoﬂltitoﬁ Rb €k thes®nPhbsition may

nt r anasal icles, or via transdernal
berreadilyspbdivsied inte hwﬁyfefﬁemeatosageafngd@mb las tkiats, pHltsamds

IR A

for(SS Ak t;&;@%e%@&@oov@@ﬂhtﬁinﬁg’ B @00V th labo@f5000 uigSH thdgetive
continuous rather than intermttent throughout the 15

ingediagieofithg present ilBeutinrs T hsftablhisior pdkisd thsf composition can be

TR IR TR -
pr%@%é@&:%%h' 681 exaRbld, BleStaRbEor fEMBAPYEAprisefan @88 Heshge and an

ets may be sugarcoated or enteric-coated by
ousdratodagectoR@onent the tttesbeing indbs forauef anainivelppe oy thpaformer.
sugar coated or enteric . coated

o}
TP AGTRSH G Do SSPUREAPAIRS COIoRE 15 PRI V6o T0ihal |y
iSRRG iff Rl stdnfacH@h& berntiRGHO Bt Aftfponent to pass intact into the

duodenum or to be delayed in release. A variety of material can be used for such
enteric layers or coatings, such materials including a number of polymeric acids with

such materials as shellac, acetyl alcohol and cellulose acetate.
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i ngredients, for exanple, for purposes such as aiding
solubility or for preservation, nmay be included.

wo pjoao2@Bs e suspensi ons may al so be prepared, PCT/WA20031025782
case appropriate liquid carriers, suspendin ent s

. a
and Kaierdl pdminyesptipn indhp fosed a tabietpr gansigy %F‘%}VS Bf

37 B AR S R SR iy

' aceyAS inkh @ArrieN§ilcH A sthénos, @ydere?] watseand alay likiee Moreover, when

(typically, a polyneric carrier) and a conmpound of the
desimeckontricosssary rsugaledp hinders:dubrigasts, dipgiegrating agsats agd ¢plowing

rel ease carrier pically. okY:&F i '
sdeBgaun B morpr G dr il S fnG e Aot
1t RA! S8dh, 2140, RASEINuEarS ShaheR plucdfttordbladadiem, corh g@edteners,

solution is then added into an aqueous sol ution to '
nadivelznd ssnthetid gunms-snelt aracasipdragasrpthsiropdivimralgats; aesdiymn sieprate,

aqueous sol ution includes surface-act,ve t -
R R e e R O T
DRGSRV E) WithSut SMARABALBECH, hReAyl Bftlulose, agar, bentoriite,

ol I -jn-water-type enulsion to obtain a colloida
xaﬂsmqmﬁumdﬂﬁhbarticles contai ning the slow rel ease

carrier and the conpound of the invention. Slow

rel ease bi odegradable carriers are altso well known in

the 5t 1iquil $6%ns3h S BE behBodd¥adf fomyul4 ) MapPBE el RFated for

t hat cap%ure therein an active 5 conpound(s) and
adrhinistryticle graiigtet ty s5aitive inohatke; aguesus scditions sy flaeered

(e.g., aqueous, acidic, hasic, et and. t her eh: '
i aeodh SO vramas g Fried oiior s Pane e peh o
cGHRITRQANL §%saﬁ43 Qfil€Edtonut BIFoRRAAL GiIESs WEIE aé1Ri18 A8 kitnilar

nanoparticles (i.e., in the range of about 1 to 500
plmnéﬂaceﬁicalnmhﬁziflqs. ;Sllbllﬁﬂdc gbpgrsmgmsu$@n@ﬂ)@agwﬂsi for aijugaes er

and nost, prefer y out 100 nm.in di ameter). .10, Th
SEPEATE, iogbdneTTShet ] P R SN Pote B I Pesie e
ARRBLTREE U &Bbxy RATReS bR elickINiISsd, PYI§HnyOpyrradidone or

conpound of Formula (1) as the active ingredient is
gtlatin. mMBheliquidfimng édsuitelly flavehd suspersling eralispersingiagents may also
.accordi ng tQ copnvent.i onal har eutical canmpo in
inclidh thegRBhetio Rt ems, fop P RlR &R et G4 I&%ﬁ}%&eﬁulm
agPthb (ﬁgQPF&{gﬂ?éﬁgérﬁgtdﬁlﬂﬁ&H@ioﬁ,%éﬁl@§usﬁérf§,féﬁ§ Ald QNS hie@Msired.

or admnistration. In preparing the conpositions in
Isotanic gtosagteonk dratrgereraly cbnthinsuiighiepresereativecare einplalyed when

.media my be enpl|loyed. For solid oral dosage forns,
1@HW@%%Wé%@5F$?€ng§%ﬂ“ﬂdditives i ncl ude st arches,

sugars, diluents, granul ating agents, |ubricants,

bi nders, disintegrating agents and the ' [|ike. For

| i quiAd ioalad kpowpar tat aonthe cempoaisls enayalteinetivelyhel administered
addi tives include ycol.s oi | al co

pmeRpEDGR HYEHO8 Of progEI e Bt ing T aefs PRy psotved

i E&?irﬂe.ftiiﬁuid carrier. The injectable formulation can include the active ingredient

)

mixed with an appropriate inert liquid carrier. Acceptable liquid carriers include
vegetable oils such as peanut oil, cottonseed oil, sesame oil and the like, as well as
organic solvents such as solketal, glycerol and the like. As an alternative, aqueous
parenteral formulations may also be used. For example, acceptable aqueous solvents

include water, Ringer's solution and an isotonic aqueous saline solution. Further, a
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Additionally, liquid forns of the active drug

conponent can be conbined in suitably flavored
waaapenEdhg or di spersing agents such as the sSREI/NB1008/025782

and natural gums, including for exanple, tragacanth,
stesibamirayolatie Imyll can akﬁaﬂﬂlycbs emahyed hea bolkent oOstspending agent in the

dlsper3| t hat na be e nclu
o107 PR LIRS IPTR Bt DB R P ST U SLPGE B HEPeRig e
acftl kxgg?l%n tth@ g%aﬂfer arhiesndhind 'f%lflétﬁﬂlr%ﬁ’éa%s from
to a targetable or accessib
0.0061tPp A 0Eby Wélght ctﬂil‘mﬁctwe idgrediento Otherad dititvas muchldmg at unor
stroma. The "targetable or acceSS|bIe co ent” of a
Presgivsiive @nisotonizgros sarakizsr.at Yipkilia apd ApAIns % > agegt may
rface-expressed, surface- accessi bl e 30
adgpg‘%¥?§%épﬁg€gllzed conponent. The anti body targeting
agents al so i ncl ude antibodies or anti gen- binding
fragnents thereof, that bind tg an intracellula

cow@mag@qvab/ sagnpoupfseafdeemyla é%%wb&@ﬁ@%%er@@msmgle daily
P
oo e AL BB P A 88 maneLonal, B

tingR ida I NFRtRENOE, témgrmas of thbereadt iivaatioh cadbd administered in
i nsol ubl e |ntracellular antigen(s) present in cellf
intravasalifenym bis topigelaise of writplle priranasal Vehigles, qf vaxiransgerget routes,

t ant .
oo AT Bl RSPl B3 g Bl i
thatia¥{l, MG S dnginfferad MBREREM of aASnsdedahddlietsy, syitam, theidosage

"anti body” is intended to refer broadly

4 admmmﬂ@gwdl of Mrmbggcmﬁmu@twdﬁths%thlag@tem@n@nqtérnughogltthe

4 ég a uni val ent fragnent such as Fab', Fab, Dab,
OSEESIEPIIRs engi neer ed anti bodi es such as reconbi nant
anti bodi es, humani zed anti bodi es, bispecific
anti bodies and the like. The antlbody can 10 be eit
t he wayfml afribgir ease Dﬁ%dnilmﬁﬁém@h sgblety pdheapgplehrepresent a

adg?%ggeoggs g%algg ﬁ{q%f 6 re eegnegolﬁ%h Wx&%{lﬁ%ﬂ %%I%C%%E‘é’

nown at h
eleIPGéS@I@h t§l§l€@|rﬁdyqdetsﬂgafr@c5atédk& fdric-cutcdiaystantiard
virtually any solid tunor type (see a  Summary Tabl e

tecdmiqueno & denined, ablethmay be sygst ceastd oF qnmm@ateﬁ by stgndard

tent 855 Tho
3 (ft}r.]?ss gbgp(a[rfanacgr&ls Hle Cﬁl%i%léwp? sk lgr %M@fégkg% ég{kgg% other |
in Hieﬁ%dfcﬁ%xilﬁpféefdﬂ %&g’oﬁa‘é shéd eﬁﬁiidhﬁ% s@l@Bﬂi&ﬁoﬁ@ﬁpﬁSéwaﬂon may

unmors (U Egtent 855, 866 Thorpe); and, U S
bepatluded. GIDMEab @spem@nw)ay alspuba pEapETaSo iy Whish geseiapgyopriate

nts. i ncl ude,.gr owm IS th ecifically
iGGT SeFigh Shanr b SRt B0 s ABREr g
conponents such as annexins and related 20 ligands. In

addition, a variety of other organic nol ecules can
al s oTb@cqmpgjmagls pﬁﬂ)g@tqsn@} invention also include a composition for slow

release of the compound of the invention. The composition includes a slow release
catrier (typically, a polymeric carrier) and a compound of the invention. In preparation
for slow release, a slow release carrier, typically a polymeric carrier and a compound of
the invention are first dissolved or dispersed in an organic solvent. The obtained
organic solution is then added into an aqueous solution to obtain an oil-in-water-type

emulsion. Preferably, the aqueous solution includes surface-active agent(s).
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agents for tunors, exanples are hyal uronan

ol i gosacchari des which specifically recognize
wop@ioe@saan- bi nding protein, a cell surface prPCEUS2003/025782

expressed during tunmor cell and endothelial cel
Suﬂgeqﬁéftl'yoﬂhe pchnii ol vight BaRhpdratey fioirkibe vilbniveatdreypaemesion to

(U Patent 5,902,795 (Toole, et a "
obfaid ay@uiloaﬂﬂl @u&pgmy@uﬁﬂ@am%%qm@m% i s hﬁ}?’ %ﬁéiﬁsﬁ fafigtenghe.

<SR BRI e et o

thedHf Pile ﬁreﬁﬁéthfﬁzﬂls €k 129 GoTROpLRLSIed thst @ipae tHoesn am acmVS
Patent 5, 762,918 (Thorp ) which sel ectlven%1 bi nd
comsmﬂ(arandmuxwm degradle/dissalve, unﬂétzwﬁl foceny 3 g éaf‘ﬂ‘?’?@us

ac,(%;é;(g%ﬂ? gf th%%%lggﬁg 1% ? tg)%ggfu'?_dsvﬂdlrelléﬁk@’{ﬂe acke :

@B}ﬁ{qz fi MeheFarthdl sk0Se profsaly asnopahetaae., in the range of
noc gna%%Antlbggles Andtcancer Ther apy, Relsfeld et

abatt 1 oes8 nim irpdiamews-preferaplx akautr20-2G0samn 1if fiametey gag most
Hel | strom et al odi es For Drug Delivery, 61 WO
pere@hWé’GH%%OOP@‘F/“EJé%F%@‘f 25782 Control | ed Drug
Del i"tery (2nd Ed.), Robinson, et al. (eds.), pp.

'623-53 (Marcel Dekker, Inc. 1987) Thor pe, Anti body
Car r’ﬂ&rpreﬂlt i@y ticttoodl mg@dcssmctho@atﬁdmpam@ﬁ @Byrmacwﬁcal

i SRR SA0be LSRR l  S0pER e
1nf[1¥1§1tegp él%géaﬁth ilh&euli @F BatatRsodiay @lcdavdeiongpl i ed

conpounds of the invention to non-anti boa%(
piagmgRuticd ca@@nummgmmaqlsas; whichl cariet may dake a Widp Vatigih

o it SR s P il o
co%f?o%% ogg ﬂ?&%%@%l%ﬁ] i W% héﬂl@ﬁpﬁh‘hn@édﬂlﬁbal pRddiamepbé C

linking noiety that is
efiplegal) &bir)ﬁol‘i(ﬂ atall dosage fidrowosudtalple lg@mggce@dtaédltqvpﬁmc%uﬁg starches

d of th t tot
s SIN exmape ety st B BEH R fents and the

| 111% o%tlfq\élgi é(raﬂ%%%}ﬁi%lﬁ SUR@6ie lcarriets Aﬂdrﬁﬁ@ftﬁfeéifrﬁlude water, glycols,

ogi cal | y-rel easabl e bonds" and
011§; alcehcbls Vibdvpriok egarnd Ipeessqya‘f@‘@ts,scomﬂng agkpisand theflies t o

th [ i nki h h | ‘
Adﬁf%x%ﬁ@lsé e oo b et S ERRR et ity
C Yot 8(? %l}/sé@lmlﬁ‘g ?P&Xpé?glng Et%én &Y 8Bk hadhk ¥ynmhetes arﬁl&fahﬁall’gums ,

n acertain environnment or in
it for ekarhpla, toegatartiyl aaacmgtmh;)l -cetbulose dsiibe like.nthgHe,

for exanpl e, dISU|fIde an b nd
disppraingagete thad My be SEDYs ch Xcﬁ“{ha%‘ﬁ)ﬁgs‘ kgnt
5,474,765 and 5, 762, 918) and enzyne-sensitive bonds,

i ncl ud| ng peptide bonds, esters, am des,
phos phostitiesd tasgeting agént tmbidde sniflaslicdes entigracindingfragments

Patent 20 5,474,765 and 5,7 18
thaspafcthpt/ingd & @ fgectafls Pb%FCF%g%%‘F%EB%“ﬁB‘i ?th"’t Hper S UM Hed
oyRd&, LLER b §caithe @8iPaneat" éffietumor cell,
vaﬁc[ugah"il%e é’? Itugfrlg}Zstﬁ%ng{Ep RSk c 8
tumor vasculature or tumor stroma, is preferably a surface-expressed, surface- accessible
or surface-localized component. The antibody targeting agents also include antibodies

or antigen-binding fragments thereof, that bind to an intracellular component that is

released from a necrotic tumor cell. Preferably such antibodies are monoclonal

60



10

15

20

25

30

The therapeutically effective amount of a conpound of
the invention conjugated to a targeting agent depends
wo@rootlozo48hdi vi dual , the di sease type, the di SeBCEHUS2003/025782
state, the 25 net hod of adm nistration and ot her
antibbdiecar anvigen-hindiw frapneenss thereof that tandatﬂwscplgblp anfercpiular
e e ST 16 S34 B G D R B R Ely gh ghostof
su%ﬁgﬁﬁﬁgta lycuﬁﬂ%f c??ﬁpéélfp R 2R BRIk R acces&ble on the exterior
therapeuti cal ctive amounts prior to
oﬂrfoﬁﬁslllﬁﬁm@gellsm)famdnnnalcal envi ronment. Such nodel s are
known to be very reliable in predic¢ting effective
anti-cancer strategies. For exanple, mice bearing
sol i g é&dthlélég?lﬁ,sth@{e?m% oyt RGfehfedtbgefel bidh8@lto any
testing to det’ermne wor |%g ranges of therapeutic
indfeilceié Balding agentaoietd R IgMlgis [g,EnF(alté)Z eamsvaleint fragment
mnimal toxicity. 62 WO 2004/0204 / US200 1025782
suph@s B%sﬁ%h Dafyasvelbs Mginerer apt ?Fe%‘ ag ety
that e EIRRLIeO d g 1&@@9%&& can
al}twgdlerive aﬁngzﬁaggg?ogﬁ%fggb%égia tg ‘tél& i;rﬁg agent and A

bPEHeFBR Pl yclatal yr the eapbeloha, dtougiea mdw‘)be]nnqdramtlb@dysls
such as antibodies or growh_factors, .or

Plrﬁfﬂﬂgﬁdaif lgr%?rlﬁ gusrydread ey Oiéntﬂbcﬂd&étlﬁnﬁ&’né@ et thethaye oy e
518 gég%i:al 38%01%%%? ﬁxj{eecg 1% fzgelze é)ﬁt%llr&ﬁglg‘aﬁir (’l)Jl?il %m%% (see a

Sﬁ&lﬁaagl ‘B4t2¢ 66 nioAbeloAal\vaiibodiarfoesofidanmont ia U.Bepaqit 355, 866
flui over the course of fromabout 2 mnu

i

=

t )
Thiraset g, Misbedsre Ererniodhty TBRBBEa oTeGes s%btsolft?

ST Db Lol sty s s

ThodFeY; Snd E@tsrpzﬁélﬁds 3400, F9g@BorpkPse to particul ar regions
of the, skin and/or to particular body 10 cavities. |In
addi tion, int rat hecal adm ni strati ons may be used for

t urmﬁﬁ{l ﬁ‘?}% ta1 tl}lgg en 1ﬁ&1ﬂd%§{3ﬁ{t)lg ?a{cto%‘ BRacbind sgée‘i‘ﬁcally to

pres es a or treatin
il tﬁﬁbﬂ%s@ul%ﬁir@hﬁﬁoﬁl@r teRetihhiE@gionents xpelesssinaexifs and related
particular, restenosis, intimal hyperplasjia., 15 or .
ligarfdsa ﬂmddlﬁm aryagielypd |ot}wg p;ggl)uc ,n%plgc%@kﬁag @iso it uﬁgﬁegg targeting

o8B oSt R PP Bk B s SARISELRAIY
r&fog&z@ﬁ%ﬁkﬂiﬁn—wﬁdﬁ@?mﬁ@ a(de)l s@ﬂfa@qukem dxpoessechdrimgftumor
coated onto an intral um nal nedi cal devi ce_ (]

cplhend endotheliabeellanigiioneat dutieg capillagy-dike bu@%ﬂﬂ@%‘iﬂ (15}
PaFﬁ;ﬂl %ﬁﬁ 2§5 glood% %%’Ef}ﬁ aﬁ(ggcil}la%:(%%% q‘g&ﬁhus ‘%‘f‘z@gﬁl ng, Q%hated

oY 91? ?l‘iﬂﬂaf@ro%iﬂpéﬁn&?sf suthes Nnﬁﬁi bahifued pE]yambarcrpolysacchandes
in um nal nedi cal device" refers to any dgllv ¥
pobysiycene sulfokateignd @th@rrMWCaqowg HeEp mn U.S. Patent

Cff{?gﬁ%] ﬁffﬁgqp"\ﬂ \gg ich ﬁglegnlsﬂgf SA&% g)e&a%ul %&ﬁ%ﬁleﬁﬁdcells

i nvention |ncludes delivery devices. conprising an

Techniques for conjugating a therapeutic moiety to antibodies are well known
(Amon, et al., Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer
Therapy, Monoclonal Antibodies And Cancer Therapy, Reisfeld, et al. (eds,), pp. 243-
56 (Alan R. Liss, Inc. 1985); Hellstrom, et al., Antibodies For Drug Delivery,
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25 arterial or venous stent having a coating or sheath

which elutes or releases a therapeutically effective
wa@pwd20463 an i nstant conpound. The term " cont PCI/US03/025782

delivery" refers to the release of dctive ingredient
Cdnbrofled Dive Belivect Gaddit), Rohmsete sedldeds.), p@aﬁ%ﬁe% (Marcel

D B S L ER s AR LRGPy

A g?iren&lgé}@ggﬁ&jna?g{lﬁbb’@% ghl Yiotkdl Al @Qingc%z‘l App3&htibAE Pinchera,

ent ers to any device capabl e of being .
et (¥ §r04 18506 (198ERt Similar Achhignes das alsobeiappliad togdech o
prevent vascul ar cl osure due to physical ;anomalies
compondss! (B3N II9 08 oD o A EREEGESH O3 785 KIS (S At
Inward dro lin b it #i ks 8 ith non-
e 35 U s A in AR A T ANER th non-
ankiBbdy EfeliyPerets Mehukoligppptides, pplgsacchdriles ef otherpilypmionic
the lunen of a duct to relieve an obstruction. The
coptponndshas a | unen wal | -contacting surface and a | unen-
exposed surface. The lunen-wall contacting surface is
the outside suifface of the tube 5 and the

| UMekeypR S6¢1iEkA Atsetl Shat herchsongbly stabledn bloof! cahbe used to
tube. The stent material may be a polyneri .netallic

li the compirindatfiteminpentionee itee Fseting rgenhdbese M4 tipleeeally-
it e ' .

R A R S e SRS g i S A

'HiB1daefly-BXPAMIE Homist @R@NRUstiyely Ofeavibldspabers af Hinlaks"aefers to

second device in situ. A typical nethod of exIPan i on
thosclinlsng mpistighwhish hgseressorablestabiitamn thg gHewation and ar

i.opl ast bal | ' LS. kD it hi ..
U P Y S .
(i@NdyitlGh 3 EdHRln ERBroRfht 8iChiconQcAsSios patiedaragent)t [Saciwbonds

conponents of the vessel and to obtain n. enl arge .
icldefor Selnfplexipam@daandsrierfide handgese Mléé%ﬂlleﬁwﬁaﬁ G g‘ﬁscrlbed

R

béﬁcgnéstéﬂ,faﬁli@ésyﬂ%spmﬁégt&s efid gl9omlen dss debéritiedin &V Matent
' N

[ ammat i on and ﬁgl;ollfe_ratlon may provi de t?e.nvst ed
5gif7#j765endUI62,.P Yt b s¢legtivgasleasgisighian [f%qrpg,fam itate sustaine |

resteposi s. 20 ounds _of [ Lon can
r9EoF ROF Sora0 B o HES L couerrod P FRERe LT,
nunber of ways. A solution of the conmpound of the

i nvention and a bioconpatible material aqr polyner ma
be i Mhothpmpateelymiisctire amaunt af & sepround of tha iy 10“6PHJ¥1gated

. F | | uti. i
t& Y 1n§ ég%if @g&dﬁ; 8%{[ egmg{v%(ﬁ{%»?%} &Eﬁqé@éﬁ)gﬁ%le ﬁggﬁg gfé@e, the

[RRESE iR QstrNR Al Wit B1iR04l, vatilbled Ciheceffetivaimous ds teadily

ry. Another 25 coating nethod electrically 0{1 rges a..
detekmitriabla using alptai fresn an enisepkpndald Expenmenigbiime Sa’eaﬂng solid

tumors are frequently used to optimize appropriate therapeutically effective amounts
prior to translating to a clinical environment. Such models are known to be very
reliable in predicting effective anti-cancer strategies. For example, mice bearing solid
tumors are widely used in pre-clinical testing to determine working ranges of

therapeutic agents that give beneficial anti-tumor effects with minimal toxicity.
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and charges the stent to the opposite polarity. In
this manner, the solution and stent will be attracted
W 2000204300t her . Anot her nethod coats the steneCTUS1003025782

solution of an instant conpound using s ger critical
t enpEheprgscat wyentinnelistherorevides ¢ P%@Slt@&éﬁ tgMPREeS e nt

! b ey . _ :

S R R

a Fﬂéﬁrﬁ@exﬁi@ﬂl@t@@btaﬁb cagiefPMheA piieitissigh lay antibodiafdrigrenth
0

e outer surface of the stent (the surface which,
fagtokw or pelyisascharigies aretused ey tgEagting agsnts, they arsgpreferably administered

. conmpounds,. the entir.e stept .na : .

Ly e e P e

aGiRRYdred b AvéineiraReot infcﬁihb}é%i@lﬁlf 68 bve theresiate off frén about 2
I nstant conpound coated on the stent and on or in a

miimyes toaboutaly enigutss, prefseblriemabatt 19go apiet 28 minufes. In certain

ol ymer. coat i controls.the rel ease rate of the! g
ey e saes nf duenutRs b P oL RR S Pl I Ryfi®
r%frfc?&it 8 Aread 6108 & (RBtichlartrBE ofONRRY M BRY0PR PaftiRds &ddy

romthe stent over a period of at |east about 6 _
cawititshdn additiem ontrathecakqneinstratiens maygerised faftumgrsdgeatgl in the

days to about 6 nonths; and, in another aspect over a
ﬁ@¥iod of about 7 to about 30 days. Any nunber of
non- er odi bl e, bi oconpatiple polynmeric materials maybe
used for the polyner coating layer or layers in
conj Wmothepaspedtidf thawesnhpoenttbnohcludes anoethad &orttreatng ph
one illustratiqn, the conpound-

' ly. . . :
disprdsryrsietadde OV ARGERn FONGIRET P’c}lfﬁ‘f‘ﬁ%‘f;Fee%ﬁeaﬁﬂsadgmflﬁlehypefplasl‘a

og g{fpéﬁfh{atifaﬁ Y Das5 él%zﬁﬁ?ﬁfja BOURRE kNerd? %Bﬁl?riﬁ’iﬁg QAdfMstering

er surtrace of the stent. Essentially, the conpound

tethetsalsjedtrogreohine ledadetivarylytheapdutisalyneffdetive gmoutteof 25 ompound

ol ymer nol ecul es, Stents and nethads for. coatin R
ogFa@gﬂ@m % RO SHo8 THRTERh o @8 oflp andatapming] tpsieal device (in |
p"‘i’l‘?ﬁ{ﬂaﬁ %tﬂaﬁgom(}ﬁ&élgﬁgs%h). | S RV iB&Tar@8RER o pkdRnStheNt
I's.TIrst coated wt as a base layer conprising a
o8@lrteht®sf efteid3ss WOt oneintegrianet dty-andrijhsprevattimgand

pol ybut yl met hacryl ate. The stent is then further
hypraprodiferption eftheerdethaliyier conpri si ng

pol ybut yl net hacryl ate. The outl ayer acts as a

di ffusion barrier to prevent the 20 conpound from

el ut iThg téra0 il aiingl ArdicandexideN geférloéo sy dadivani deyice, such as
tissues. The thickness of the outer |ayer or t ogéciat ,
infeavesqyan dsug dedivertcathetersyiyieos, Rh@gnwiﬁ&ﬁ?i giets @pd sndqlypnal
t he trix, (FR'c [ -
ryr B, JBb i s oA RIS QAR UPHo& @mpriing an
aftBRAll oF FEARR sRAORAORI D 6&HinAlor siath whick elutgsarrtreladset o

note that different polynmers may be utilized for

thraricatieaily effeetivr amoyms of a BFsNEComRMNg b8 Igs cPElipd
hyl.ene- co-yi nyl 00/ | :
RN G PR AR TRLORSAY i Beenden

RAI¥TEA Bernatively, the delivery system for such a device may comprise a local

infusion catheter that delivers the compound at a variably controlled rate.

The term “stent” refers to any device capable of being delivered by a catheter.

A stent is routinely used to prevent vascular closure due to physical anomalies such as
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may be utilized nore effectively with stents forned
fromother materials, including materials that

wetior3super el astic properties such as al | oyBCD1S2003/025782

ni ckel and titanium or 30 shape-reterntive polyneric
upwiensed iaerd grawth phyasawer tissap due torsurgical Favmai A sent gftaahas a

U e B RIS o o

" tPrefib RN db8tr@ctidnl UMRRtRE has DREen Ial-ovatdctikp obace laid aIDumen-
 aspect of this invention, a conpound-coated stent is

exprsedsiutred Thdé hignea-wall hcmt@qtmgAsrfaqw thewetsai@mu@@pm%the tube

105 OB e R D L et
b% E‘PF%H{EQE | 1R8I aCBRDMB¥n ?B@Hknblﬁgtﬁﬁt: ﬁ{a‘té}fbﬂ and &hbe -

5 cat heter bearing thé stent is inserted into
optienatlpbmdegdai¢.ery and the stent is positioned at
the desired site. The balloon is inflated, expanding
t he stent As the stent expands, the stent contacts
t he tenPGBsdrtE iSbFAY lul®n BPE nbh QR }t%d & R&m and are
baII@on 'S de#éggnﬁ’sandlrennvgd nT he sten gnalns in
t}p:InauxpanAied hutbhembuxip ror eatit the hidnd aseedndclevise an sihg A epical
conpound directly cont e lunmen wall  sur
gkt ERRAEIPACP U ﬂ%rﬁygbéle u eogace%l?r—‘ﬁ%ﬁmgwwngwp%ﬁw balloon
v&?ﬁ@ﬂ i HJdE\;Jl'tlﬂP tﬁnﬂﬁ&’ﬂ)@)fd Qéssﬂ%?@ ger?‘lﬂ: oradi ol sﬁ@a?r and
very of the conpounds se In the stent of
dishept thembemmtmm aEspclatadywinh the wgﬂlle:odlpbﬁente nf thle @eﬁsbl and to obtain
deIiverX systens use as wel es and

I he

o GRIEEHRH RS e B ngawamségscags% 7 SnEeiehia
ﬁ%i Yeall6n 35020031 6@% &d (“FQI%EH@ Gt all %aﬁﬂm @tﬂlztehe The combination

ncentrations of the conpoun del1very volune, :
off hatedielvitly dinigs ragents of hempeyptds whiichgeenent Htﬂanmnattfontalné
vessel wall, the rOX|q%1 i.nfl ation ressure
ppliferationsmay Brovid fI5RGI QT dreaieent hy af%ﬁion
Ahdgdel ivery catheter bal | oon. Conditions may be ‘
optimzed for inhibition of snoboth nuscle cell
proliferation at the site of injury such that
si gni fi cant arterlal bl.ockage dye to restenos

‘ does a}pogléqﬁﬁ th %greﬁ@gé%\fega 1 48y eé;%%ﬂ;@@r@te BS}tothiétgf?xed to the

rﬁﬁlﬁ}ek X?wagéel Arsé{luBFn bhge %Hﬁﬁ bithd SRMBE llﬁieﬁt‘?&ﬂ ahd

anges In vascul ar resi S ance or |unen

b@bcﬁﬁ@hﬁme n@nd;naﬂmnpolymndmhy ba mcomordie et e arite e dtebbinedumber
on data from ani

t udi t
S et e e el e SR e R ot s
o}r YRk ﬁﬂ& ?r&l \@eﬁ PntB S AR S ﬁ%a&ﬂ‘czfs@ ealfoWeH‘t@ﬁry Another

i'posorne ry systems, such as small unil
coatdigohetiiod tlacigieallynéHasgaslal salution @6 b ine‘&n’acrdnpound to one polarlty

mul tilanell ar vesicles, Lipgsones. contai del i
a5 shasges the SRl to thaprReAIte Polargy. Ap f ISamem?%ﬂh% golfleraf stent will

b\é?létgar%{e}ﬁ 1@ bnPRsiRGO AR 'ﬁ}ge? mde%l?b‘ﬁ%oﬁé HeQERSHEAT PLolution of an instant

am ne or phosp nes.
compound using supercritical temperature and pressure conditions. Coating the stent

using supercritical conditions reduces waste and allows more control over the thickness
of the coat may be achieved. The compound is usually only affixed to the outer surface
of the stent (the surface which makes contact with the tissue), but for some compounds,

the entire stent may be coated.
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30 Abbreviations used in the instant specification,
particularly the Schenes and Exanples, are as

wWo edokoe3s 66 WO 2004/ 020435 PCT/ US2003/ 025782 PBDUTS2003/025782

t ent - but oxycar bonyl BSA Bovi ne Serum Al bunen Cod
Cycl ooct adi ene d/ hr/mn/rt

o750 B S B R, ForBii BRI AlY s ectfedoug) ptn
irltdn$ @&h?@kx'd%hﬂb‘ﬂ afitiesteroAd bh BB1n a M@ lBrtds a JIWARer coating

Di met hyl am nopyridine 10 DVF N, N-D net hyl f or mam de
whRBM thierpelymar ceatingmentelsgimgelease rate of the drug may be used when the

t hyl - N..di net hyl aum | badi i m d
eyt ot Mo sBTRRr AT PBRL, O callp B prey bearigprad from
tHedstdt Ghvbrtd rafoalof BAEAt about 6 months; in another aspect, over a period of

O (7-azabenzotriazol -1-yl)-1,1, 3, 3-t et ramet hyl ur oni um
ablax 3f daye foogblovsphranths; in another aspect over a period of about 7 to about

Benzqtriazol -1-yl-N, NN _,.N = tetranet hyl uroni.u
[R5 do oprBeat o SoBb e Sl BT gleiefhapay be used
£ thY §E19EPEREAE TdyBZ & 18ydiP kool gt e titA PGS duind Wit the
Chro?m ographlyé B)I%A I i¥hi um d? [ ségropyl am de Li HI\/DSe
idvenhidowm hexanet hyl di si |yl am de 25 Me Met hyl MeOH
Met hanol MeCN Acetonitrile NaHVDS sodi um
hexanet hyl di sil yl am de '

In one illustration, the compound is directly incorporated into a polymeric

matrix, such as the polymer polypyrrole and subsequently coated onto the outer surface

_ of the stent. Essentially, the compound elutes from the matrix by diffusion through the

poiymer molecules. Stents and methods for coating drugs on stents are discussed in
detail in PCT application WO 96/32907. In another aspect, the stent is first coated with
as a base layer comprising a solution of the compound, ethylene-co-vinylacetaté and
polybutylmethacrylate. The stent is then further coated with an outer layer comprising
polybutylmethacrylate. The outlayer acts as a diffusion barrier to prevent the
compound from eluting too quickly and entering the surrounding tissues. The thickness
of the outer layer or topcoat determines the rate at which the compound elutes from the
matrix. Stents and methods for coating are discussed in detail in pending U.S. Patent

application 2002/0016625 Al.

It is important to note that different polymers may be utilized for different
stents. For.example, the above-described ethylene-co-vinylacetate and
polybutylmethacrylate matrix works well with stainless steel stents. Other polymers
may be utilized more effectively with stents formed from other materials, including
materials that exhibit superelastic properties such as alloys of nickel and titanium or
shape-retentive polymeric materials that “remember” and return to their original shape

upon activation at body temperature.
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atftﬁ% h(%\ﬂ'e% S OPhd 1056 RE MRS & &phhdiMS the dtchPNgs WRRE@DYxpands;
internediate. and target conpounds of the present :
the Ric@NEdRAttd Y [heenpwalhaOeck the lstent ispesitionsd, Siedwalldon issigflated
. be construed as being linmte

t he chem cal .

andergBnon eths ThhH e S¢S Ma%(‘ﬁ%dﬂé g{eéamen“ﬂalﬁf“tqnéﬁgfface bearing the

re ey [ i '
S e B Toer D T her cofcan
aRenfyRich 8y hateapshtie thbepyas ecadedi at es  prepared in

accordance with these schenes and other naterials,

conpounds and reagents known to those skilled in the

art. . t ' '

i i U ECORRAR U vrd o IR, fof R stent of the
ilveheRoedy varyhethehe aiffiaas écbahil¢lhiery systemssisabes vkllwekighe

present invention. The preparation of the various. -
prapartics pad peicertrasions ebthg cepppngsysed c{%%frd;*éoﬁsgﬁmﬁy be

. thin.the skil  SEd .
G P RSO St iy
vERRRO Rl ery@ateuthaddpth of péretretion ofRbe serdelwall, ¢heggoximal

previously defined within the scqope of [ [ ‘
intation @[resggre,t the amount and size of perfora‘ggns a(r)ld tltlehgt A#’Jcﬁee g}ulg%glivery

catheter balloon. Conditions may be optimized for inhibition of smooth muscle cell '
proliferation at the site of injury such that significant arterial blockage due to restenosis
does not occur, as measured, for example, by the proliferative ability of the smooth
muscle cells or by changes in the vascular resistance or lumen diameter. Opﬁmum ’
conditions can be determined based on data from animal model studies using routine

computational methods.

The compounds of the present invention can also be administered in the form of
liposome delivery systems, such as small unilamellar vesicles, large unilamellar
vesicles and multilamellar vesicles. Liposomes containing delivery systems as well
known in the art are formed from avvariety of phospholipids, such as cholesterol,

stearylamine or phosphatidylcholines.

Abbreviations used in the instant specification, particularly the Schemes and

Examples, are as follows:
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Rémathylssy W}d9004/ 020435 PCT/ US2003/ 025782

MSO sche
EDC A, O DEMthyl-10-diGkhORmi ko pERey ] @riAs]
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ijpuide hytipghdoride

) q H(Eletﬁ'}d%% /NAII HNO A2 DIEA Boc O O H+ or

~ (cH2)g WNr A4 WN Fornmnul a

| )q R2
E Ilwgﬁg?g{% Schenme B descri bes an alternative

Et@ hod foEﬂFw aring a target conpound of Fornula (1)
HAWEr ei N BL(7-szabdidofRB)olang])\W, 1,3,3-t6(ERY By ek - ) |

Condensat ieRafBiorepHogiHa

gund A2 with a Conpound Bl

hijitebe ”a?ghﬁn%@m‘%gﬁ e R s A
standard |ons (by using a
HCI Hydrochlonc acid
HOBt 1-Hydroxybenzotriazole
HPLC High Performance Liquid Chromatography
LDA: lithium diisopropylamide
LiHMDS lithium hexamethyldisilylamide
Me Methyl
MeOH Methanol
MeCN Acetonitrile
NaHMDS sodium hexamethyldisilylamide
NaOH Sodium hydroxide
ND Not Determined
NMM N-Methylmorpholine
PBS Phosphate Buffer Solution
Ph Phenyl
RP-HPLC Reverse Phase High Performance Liquid Chromatography
rt Room Temperature
SDS Sodium dodecasulfate
TEA Triethylamine
TFA Trifluoroacetic acid
THF Tetrahydrofuran
Thi Thienyl
TMS Tetramethylsilane
TFA Trifluoroacetic acid
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appropri ate base such as Li HVDS, NaHMDS or 10 LDA

resulted in the for [ B4. Treat ment of

Conmpound B4 with agies ‘ acid resulted
Re re %?%Je%’c%krﬁ)oﬁﬁ%l (Eﬁhce %n%%ﬁgﬂﬁ&l ganaoets@ltﬂgﬂza&ﬂﬁﬁ%b?&’ance

V\(liﬁl-ﬂﬁé gerfePal Ronthibize mBBods R s8dbedHERIw W ERE ilBrstiafed B2ore Phridularly
= H 69 WD 2004/ 020435 PCT/ USZOOB/ 025782 O.0 ORa,
ntjhe se@%sdhﬁfouw Honee Hig. sphemesarp j Bistatians \whayeQy iefermadiate

oft e sl R AR PR s EROREE msention rowid
noehe dvmsipieiarteihg likasdixit cheraichldesations uittlcddditivas expressed.
transfornmed i nto an am de Conpound C2 using

Additional reproseriptiKg JepEoERIH aREHSHECQIFPIRHES TRteEYEE ﬁeétuw, an

e

ptdparedaiacledrdaip authdhés? sthichtes and othes hiattriﬁts?&ﬁﬁlﬁﬂmdi aﬂid
[ithium species, a i %nard reagent or the |1ke
reagenip keen fo theee skalerbinitamarbf AH sKelt oD AUBHR GLRRRPITOTETST FReemic

lnlgglx?es,ed&gtgpegﬁl%gs and enantiomers thereof are intended to be encompassed within
the scope of the present invention. The preparation of the various starting materials

used in the schemes is well within the skill of persons versed in the art.

Scheme A
Scheme A describes a method for preparing a target compound of Formula (I) (wherein

R; and W are as previously defined within the scope of the invention. Removal of the

| Boc-protective group from a R, substituted (wherein R, is C;.4alkyl) Compound Al

was accomplished under acidic conditions (by using an acid such as an acidic mixture-
of TFA and DCM or an inorganic acid in an appropriate solvent such as dioxane) and
resulted in formation of a piperidine Compound A2. Coupling of the piperidine |
Compound A2 with a carboxylic acid Compound A3 under standard coupling
conditions (by using a mixture of coupling agents such as HOBt/EDC, HOBT/HBTU
or isobutyl chloroformate in the presence of a suitable base such as NMM or DIEA)
afforded the ester Compound A4. Hydrolysis of the ester Compound A4 under acidic
or basic conditions yielded a target compound Formula (I). The individual isomers of
Formula (I) can be achieved through the chiral separation of intermediate Al - A4, and
elaboration of the chiral intermediates to compounds of Formula (I).

Scheme A
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(CH2) 2- 3. Ron of OHn amde%eﬁrpzundR;Z W th an

app (\oﬁr/l(gﬁeq 2 d
W N Ad W. I\(j/ Formula (I)
™ ")

0]

Scheme B

" Scheme B describes an alternative method for preparing a‘target compound of Formula

(I) (wherein R; is -NH(R¢) and W is -(CHy)p4alkyl-). Condensation of a Compound A2
with a Compound B1 (wherein R;is H) possessing a suitable leaving group SUCIII asa
halogen or a mesylate or tosylate under standard coupling conditions (by using a
mixture of coupling agents such as HOBt/EDC, HOBT/HBTU or isobutyl
chloroformate in the i)resence of a suitable base such as NMM or DIEA) resulted in the
formation of Compound B2. Reaction of Compound B2 with a substituted amine
Compound B3 1n the presence of an appropriate base such as LIHMDS, NaHMDS or
LDA resulted in the formation of Compound B4. Treatment of Compound B4 with
aqueous hydrochloric acid resulted in hydrolysis of the ester to yield a target compound
of Formula (). |

Scheme B

W._OH

B4
HOBt W. N

gpc B [ B2
DIEA 0 R;=H
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r
S%lg%ﬂeen?rﬁegcaégﬁﬁé;suaﬁl?t HOQ {@&od@@é@ﬁ%@&ﬁf)bﬁﬂ A1 ndahBe prepared.

Caeryil dcihesmppard (DE atas trgmﬁ‘omndumd aBTamldeﬂ Gempmmuma?rmsmg
Reducti on of the double bond in Conmpound
Nageloripp-iustedhy diprdsmaedn ey spen Qfg%lr?é’ﬂ%’ﬁla@cﬁ‘fﬂﬁt}n@r?gent
sfiR AL Ydi, Gpif EPORD. RS R fofmbRlr Meqmez kb orife
pé resence 0 an ap roprla e

'alﬁﬁfeiﬂo)‘lﬁiouﬁ&l CI2 vaish bn 01 sidQ%epped drgidithivno Epe@&ls,bo@ngnard reagent
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nd Al
oi the lifiptest tqddpithgforgatiapl ngoneﬁom@@@lcgg oﬁm@one Compound

CPCT/ uszoos/ %%5782 SCth%an%édeS%% Eg lemed oxer
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Cg%ﬁncf@s: %@bn gﬁbt%n Withdh 8ppropidel Flsotbddiiiad phekbhéiad or
pyriidine N7 Et 3N Boc Cl2
p]d@h@la(e @)mpound C4 in the presence of a base such as LIHMDS, NaHMDS,

!

LDA or the like. Conversion of Compound C5 to Compound Al was accomplished

* under hydrogenolysis conditions (wherein a hydrogen overpressure of from about 10 to

about 50 psi was used) in the presence of an appropriate catalyst such as 5 or 10%
palladium on carbon.

Schéme C

0
NHMe(OMe).HC, )LN/OMe
OH NMM CH
(CH,), CHoq
HORBT, 2
_N 1 HBTU or  gog "
Boc i-BuOCOCI
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renmoval of th¢ Boc-protective group, resulting in
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PCT/ US2003702578%L ' carboxylic acid
ourfd A3 under stantfard coupli'ng conditions (using
a nNxt r e Cof coupl i ng agents such as HOBt/ EDC,
BacBT/ HBTU or i sobutyl chloroformate in the presence
of a suitable base such as NMMor DI EA) resulted in an
ester Conpound E4. Hydrolysis of the ester Conpound
E4 under acidic or basic 28w8i¢Rons yielded an cc, (3 5

SHERE D Bt Ol B TRE o R b o S0P B R
whicdr(ogey)as (cqmzzch MRACtiOn 6 arfRRIAK ITbenoMAd 0Q8Hith an appropriate
over pressure (of from about 10 to about 50 psi) in the

redneing agant sichas lishipmogvinaen hydaidaloy §re [dgaesudisd 5 the fageation
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|
Compound D2 with the aldehyde Compound D1 at a low temperature resulted in

formation of a propargylic alcohol Compound D3. The alkyne Compound D3 was
selectively reduced to a cis-olefin Compound D4 under hydrogenolysis conditions using
Lindlar’s catalyst in pyridine. Condensation of the allylic alcohol Compound D4 with
an R, substituted 3-chloro-3-oxopropionate Compound D5 in the presence of a base
such as TEA, DIEA or the like resulted in the formation of a mixed ester Compound
D6. Treatment of Compound D6 with chlorotrimethylsilane in the presence of a
suitable base such as sodium hydride, potassium hydride, LDA or the like gave rise to
an intermediate silyl ketene acetal which rearranged upon heating in a suitable solvent
such as THF or Et,0 to a mixed ester Compound D7. Decarboxylation of the ester
Compound D7 to form Compound D8 was accomplished upon heating Compound D7
under vacuum. Reduction of the double bond in Compound D8 was accomplished
under standard hydrogenation conditions, applying a hydrogen overpressure (of from
about 10 to about 50 psi) in the presence of an appropriate catalyst such as 5 or 10%
palladium on carbon resulted in formation of a target compound Compound Al in
which (CHy)q is (CHz)2.
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Scheme E
Scheme E describes an alternative method for the synthesis of a target compound of
Formula (1.2) (wherein R, for a compound of Formula (I) is hydrogen, Ry and W are as
previously defined. Condensation of an aldehyde Compound E1 using an appropriate
carbalkoxymethylene triphenylphosphorane (Wittig reaction) or a trialkyl
phosphonoacetate (Horner-Emmons reaction) resulted in the formation of an o,B-
unsaturated ester Compound E2. Treatment of Compound E2 under acidic conditions
(using an acid such as a 1:1 mixture of TFA in DCM, 4N HCl in dioxane or the like)
resulted in the removal of the Boc-protective group, resulting in formation of a

substituted piperidine Compound E3. Coupling of the piperidine Compound E3 with a
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Scheme G
Scheme G describes an alternative method for the synthesis of a target compound of
Formula (I1.3) (wherein (CHy), for a compound of Formula () is -(CHy)23-, Ry is as
previously defined and W is -(CHy)o4alkyl-). The Boc-protecting group on Compound
D8 was removed under acidic conditions (using an acid such as a 1:1 mixture of TFA
in DCM, 4N HC] in dioxane or the like) to yield a substituted piperidine Compound
G1. Coupling of the piperidine Compound G1 with a carboxylic acid Compound A3 '

~ under standard coupling conditions (using a mixture of coupling agents such as

HOBt/EDC, HOBT/HBTU or isobutyl chloroformate in the presence of at suitable base
such as NMM or DIEA) led to formation of an ester Compound G2. The ester |
Compound G2 was be converted to Compound G3 upon exposure to strong acidic or
basic aqueous conditions (in the presence of a‘strong acid or base such as concentrated
HC1 or NaOH). The double bond in Compound G3 was reduced using standard
hydrogenation conditions, applying hydrogen overpressure (of from about 10 to about
50 psi) in the presence of an appropriate catalyst such as 5 or 10% palladium on carbon
and resulted in the formation of a target compound of Formula (I.3).

Scheme G
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Scheme J Schenme J desCoOikes a method for the sy EReHi s
of a target Conpound Ala (wherein R2 in a/}gd%imd Al

is a heteroaryl Nuent that has b

partially &€Hfghly 15 unsaturated hef P[é)@ycl yl

substi ). The 'doubl e bond in (Co {5 C5a (wherein
R2 in-a ne2And C5 +s—a=ungat ur roaryl

Wubt nt) was reduclﬁd und¥) andard hydrogenation
congdi tions, applying y?}rogen verpressure (of from

abaut 10 to about 5@si) in @he presence of an
appropriate catal yst such.,as 5 or'10% pal | adi um on
carbon, acconpani ed by andard reduction of R2 to
yield a target Conpound Compound 20 Al a can be
separated into its indi\idu@H optical isonmers by
chiral chromat ogrz?gﬁé t RS WO 2004/ 020435

PCT/ pg2003/ 025782 (CHabs stage. I1n addition, Conpound
&a_can_,be al dl%rn thzlt het er oat om usi ng t he
appropr i atW at i )such as i odonet hane and
the a broprl te base such as 2, 6- |
di-tert-butyPpyridine to yield Alb. 5 Schene J

Scheme H

Schéme H describes a method for the synthesis of a target compound of Formula (I.3a)
(wherein R; for a compound of Formula (1.3) is -NH(R5), W is -(CHz)o.4alkyl- and an
Rs heteroaryl subtituent is reduced to a partially unsaturated heterocyclyl substituent)
by reduction of the double bond in a Compound G3a (wherein R; in a Compound G3 is |
-NH(R5)) using standard hydrogenation conditions, applying hydrogen overpressure (of
from about 10 to about 50 psi) in the presence of an appropriate catalyst such as 5 or
10% palladium on carbon, accompanied by standard reduction of Rs to yield a target
compound of Formula (1.3a).

Scheme H
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CR2Ra ""CR2 (CH2)q Pd/C Ala Csha 1 (R2 =
tetrahydropyrim' 'dinyl, r:)/"" 1- N Boc (R2 =

w@yeos@shyl , H2 tetrahydroqui nolinyl, quinolPelUS2003/025782

furanyl) tetrahydrofurar%ll% RXADb (R =
yl

N-al kyl -t et rahydropyri 2 , base CO,H
N-al kyl -t etrahydro inyl ) Schenme K Schene K
descri bes a net [for pReparing a tar'g% gynd of

Fornula 14 Treatnent of a conpokﬁ/ol?2 Bormul a |
y

~with an appropriate al cohoPd€n the presence of a

coupli agent such asl, S—di—cycl\’\bt\ﬁx car bodi i'm de ‘and
an activating agent such asi di metlhyl amopRy (isdj ne or
the like regﬁl_t daibyn, t he formati orP of targ{t con}%muln
YQS’ Ry= Alhﬁ&rﬂat ively, a co (n‘l@tlal}ll nmldon Q‘u
may betreated with an al kyl halide no T he presence
of a suitabl e base such as NMM or DI EA to yield a
target 15 conpound of For lha 1 77 WD 2004/ 020435
PCT/ US2003/ 025782 Schene "HO- A kyl , DVAP, DCC
Sehtrde 1 ((egfi@es%% aﬁénﬁﬁ{l@m@&m&lﬂﬂ(ﬂﬁ '\?@ﬁ@sﬁcﬁh t&%lsm&mpound B4a
(CI—|2ml R2 For mul a Formula (14) O
(@her(eﬁ‘l (@Hg}q,tfbkghle Con@o@ndsw m ;abt lc(l@d)ocﬂcﬁﬁt kyR} is3spegriously

deﬁned, R;is H, and W is -(CHy)o-4alkyl-). Condensation of a Compound A2 under

standard coupling conditions (using a mixture of coupling agents such as HOBt/EDC,
HOBT/HBTU or isobutyl chloroformate in the presence of a suitable base such as
NMM or DIEA) with a protected amino acid Compound Il resulted in the formation of

a target Compound B4a.
Scheme 1
O
R6 \N /WYOH | /\ilk ORa |
| n (CH,), Ro =
Boc ©O ! :
A2 R o W N B4a

HOBt N~ Y -
EDC |

'DIEA "Boc ©

Scheme J

Scheme J describes a method for the synthesis of a target Compound Ala (wherein R,
in a Compound A1 is a heteroaryl subtituent that has been reduced to a partiallonr fully
unsaturated heterocyclyl substituent). The double bond in Compound C5a (wherein R,
in a Compound C5 is a unsaturated heteroaryl subtituent) was reduced under standard
hydrogenation conditions, applying hydrogen overpressure (of from about 10 to about
50 psi) in the presence of an appropriate catalyst such as 5 or 10% palladium on carbon,
accompanied by standard reduction of R, to yield a target Compound Ala. Compound
Ala can be separated into its individual optical isomers by chiral chromatography at
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Schene t describes a nethod for the synthesis of a

target conpound of Fornmula Alb 5 (wherein R2 in a
w@orrpoemads Alb i s a hydroxyaryl, am noaryl, or PCT/US2003/025782

t hi ophenyl substituent that has been deprotected).
thikhstaggto libhdelitbam €ompoTodddarean b6 blkylatedrosi the Rz hptgrogtom using the

Conpoun .is an 0-protected hydr aryl . . rote }
R 7 9570 Wb adiocomeany Pt Spyopenle Pgigeh 8.6
redl faﬂﬁr d hydrogenati on conditions,
dlatggl%ylsﬁlg yc}?%%ﬂgg\[/)ér pressure (of from about 10 to

about 50 psi) in the presence of an 10 appropriate

cat al yst such as 5% or 10% pal | adi urh on car bon,
acconpani ed by renoval of the protective group to

yi el d hydroxyaryl or @:jt}iai no conpound Al b. :
Alternatively, thg protective group can be renoved
via basic or aci diE hydrol ysis in a subsequent step.
Schene L , 1. Pdon C/H2 R (CH)q R2 2.

Scheme J

Acidic or R?Iq)qZ Basi ¢ hygrolysis N C5h,{,N Boc’
(R2 = ArgoPg; Boc Alb X = ,Nal_%,ésp,.:. '
protectiye group) CBR = ~ X = NHRAF t@VEhOE}’rl‘%}dlmﬂ}S

ScheBec™ Sche (ggz %?ﬁﬁﬁ‘dih es &net hod fefrahydwmgainiokigyla
O

target compoup of mil & (15)  (whenatahyRbfaadylyV ar e
as previ ouslyqlgg?%ilr}?’eldgu.' @e ket one Conpound C3 was 78
WO 2004/ 020435 PCT/ US2003/ 025782 converted to a

m xture of cis and t s isoners of an A1lb

a, (3-unsaturated niﬂes C{?{"D_Dj%[h -etﬁﬂl ﬁro@%ﬁﬁ&iﬁﬂ
W th an appropri atel%ﬁgubsti osghﬁan ojr 1 ’
phosphonat e Conpound in t he prkEkigiangrogptmyl L ch

as Li HVMDS, NaHWVDS, LDA or the |Iike. Conversion of
Compound M2 to Conmpound M3 was acconplished 5 under

hydr ogenol ysi s condi ti onsS¢wagrKi n a hydrogen
over pressure of about 5 psi was wused) in the presence

SofieramK ajoparibps # Brethasdoupienering a targes canppundadigrnnadt-um
TQ@%%%?? gi%m&gglod\é%goo%ﬁuiagﬁggg %r;l] g}ép%&%té YoM O ﬁlefﬂr%hce ofa
coupling agent such as1,3-dicyclohexylcarbodiimide and an activating agent such as
dimethylaminopyridine or the like resulted in the formation of target compound of
Formula (14). Altematively, a compound of Formula I may be treated with an alkyl

halide in the presence of a suitable base such as NMM or DIEA to yield a target

compound of Formula I4.

77



acidic conditions (by using an acid such as an acidic

m xture of TFA and DCM or an

inorganic acid in an

wapmroprsat e sol vent such as di Qxane) and resuPCEBUSI003/025782
formation of a 10 piperidine Conpound M4. Couplin
t he piperidine Conpound M4 with a

of
car boxyPehengc

Conpound A3 under standard coupling conditions (by

using a m xture
HOBT/ HBTU or
of a suitabl
nitrile Co
Conpou
15

sobut vyl

ge
un

unRrler acmhzilocclcgaﬂdl
URAd of Farnul a (15) I

of coupling agents such as HOBt/ ERC,
chI oroformate in the

lleys INUWJ?CB1 EA)  af f or ded

presen

trile
-Cl@sCydabkyded aclr getRZ
O OEOI N 95

£t O M) RpofGhR

HOBt Mb EDC 0O

Pd/ C TF%,B
of, H+H~ M4 N Boc"
PCT/ US2003/ 025782 CN OH R2 WAS3

(CH2q 2 /N C3 NaH
DCM CH R2 QMZ(CHZ%(
20 79 WD 2004/ 02043

(7 Ay

g)@N R2 ]
Boc Boc
2Nernpga o -

"-CO MW

-0-C,_galkyl- C(O)O-Cl_galkyl)

Scheme L

. i
Scheme L describes a method for the synthesis of a target compound of Formula Alb

5 (wherein R, in a Compound A1b is a hydroxyaryl, aminoaryl, or thiophenyl substituent

that has been deprotected). The double bond in Compound C5b (wherein R, in a

Compound C5 is an O-protected hydroxyaryl, N-protected anilino, or S-protected

thioaryl substituent) was reduced under standard hydrogenation conditions, applying

hydrogen overpressure (of from about 10 to about 50 psi) in the presence of an

10 appropriate catalyst such as 5% or 10% palladium on carbon, accompanied by removal
of the protective group to yield hydroxyaryl or anilino compound Alb. Alternatively,
 the protective group can be removed via basic or acidic hydrolysis in a subsequent step.
Scheme L
CO,R, ~CO2R,
/E 1. Pd on C /H, /E
R > R
(CHp)g 2. Acidic or CH)g 7
Basic hydrolysis
N C5b Y N
Boc (R2 = AI-X-Pg; Boc Alb
X =NH, N-alkyl, O, S
Pg = protective group) (Ry = Ar-XH;
X =NH, N-alkyl, O, S)
15 Scheme M

Scheme M describes a method for preparing a target compound of Formula (I5)

(wherein R1 and W are as previously defined ). The ketone Compound C3 was
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wao 200g@ero48dnpound of Fornmula (11)

DIEA ONH2 (CH2)g R2 Mo WNN Fornula (15) OS5 Schene
N Schene N describes a nethod for the synthesis of a

(wher ei n W i BCHES1008025782
as Cl-4al kyl (R')). Carboxylic acid nmpound A3 .was 10
canvaried tr sk a6 Cis leBd Highs BemsBUHENI Pgsaigrated nitriles

TG R e o
plidspRSHa? OBfkpbEHdaVI1 3h ERMHERNEOIPOBERE siéh dd 3 iHBIBSE) NaHMDS,

appropri at e oxi di zi ng agent such as pyridinium _
LBA artbe ikan@osvemsion ¢feCompendda o Campotnd M ashspgraplished

S Gen iAo BBt R b ek Poeref S B fout s psi was
y h . . : _
SLBSEUEG 0RrBgGHIA8 HTLARA) S0y deicion
Redwall of shesBod-privteeties grenp GonpGoumgonNg] Middess aacomplished under

basi c conditions yielded a tar '

aqi ﬂip)cpn@éiﬁ%@qusing\%q’ agid spch ps gy e?_c? i %%%FW grruﬂib%l or an

i i Ookile)shih fen 89 4 Qfth A2QARPin formation of
el B s g by ?%&2 qa‘@ Qa2 (CrR)q o0
piRRridid® Compound M4. Coupling of the piperidine Compound M4 with a
carboxylic acid Compound A3 under standard coupling conditions (by using a mixture
of coupling agents such as HOBt/EDC, HOBT/HBTU or isobutyl chloroformate in the

presence of a suitable base such as NMM or DIEA) afforded the nitrile Compound MS.

Hydrolysis of the nitrile Compound MS under acidic conditions yielded a target

15 compound of Formula (I5).

i
o EtO\Il\/CN
)]\R )

(CHZ)q

N C3 NaHMDS

Boc¢

CN
Pd/C

M2 (CHy, R,
M3

Boc/
20
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x
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CN
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+
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N2 _ W NaBH(OAc)3 DCM N3 (W= Cl1_4al kyl (Rl)) 0 OH i

H+ or OH (CH2)g R2. N3 N' WFornula (I1) (W=
w@en4mbdegs (R1)) 5 Specific Synthetic Methods Sperifi003/025782

conmpounds whi ch are representative of this invention

were prepared as 'per the followrhd exanples and

reaction segjences; the exarrplyeggmd t he di agrans

depi ct i'W e reaction se es Rpe of fered by way

of illustlratA®n, to a| qunderstandlng of the
anventloﬁ)and shou e construed to limt in any

way th entlon the 10 cl ai ns' whi ch
fO||0M/ eafter T e |nstant conmpounds may al so be
used as ermedi ates i n subsequent exanples to '
produce itional conmpounds of the present :

invention. No attenpt has been nade to optim ze the
yi el ds obtained in any of the reactions. One ski.lled
in the art would kno ow to increase such yields
t hrough routine varid{ions in reaction tines,
tenperatures, solvents afid/ or reagents. 15 Reagents
wer e, pHr chased fro rcial sources. M croanal yses
Nméne_peLforned(éfthobeFtson Mcrolit Laboratories,
Inc., Madi New Jersey and are expressed in
percentwgery wei ght of each el enent per total
nol ecul arf wei ght. Nucl ear magnetic resonance (NWR)
spectra for hydr Sgemula df: were measured in the
i ndi cated solvent 20 with (TM5) as.the interna
standard on a Bruker Avance (300 MHz) spectroneter. -
The values are expressed in parts per mllion
downfield from TVM5. The mass spectra (MS) were
deterni ned on a M cronmassSdleatefdr m LC spectroneter as
(ESI) mz (MtHt+) using 81 WO 2004/020435
PCT/ US2003/ 025782 an el ectrospray technique.
S&é elgld%&ri[%r L ¢ (GAMGAGHNES sPRkeREChaIREEGRDARE O@Formula (II)

m X ures or as separate di ast ereomers and

(\ﬁlﬂ@éﬁhlwfmﬁﬁiﬁeﬁ% enfalkd{Rg). XCarbyxylic acid Compound A3 was

" transformed into alcohol Compound N1 using an appropriate reducing agent such as
lithium aluminum hydride or the like. Alchol Compound N1 was transformed into
aldehyde Compound N2 using an appropriate oxidizing agent such as pyridinium
chlorochromate or the like. Coupling of the aldehyde Compound N2 with a piperidine
Compound A2 under standard reductive amination conditions using a reducing agent
such as sodium triacetoxyborohydride or the like afforded the ester Compound N3.

Hydrolysis of the ester Compound N3 under acidic or basic conditions yielded a target

compound Formula (II).

Scheme N
w._OH ‘
i W. w__H
TOr H “CH,OH [0x] | M
o)

A3 (W =Coaalkyl®y) N N2
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20

crystal | ography and ot her methods known to one skilled
inthe art. Unless otherwise noted, the materials

W@ 2®d/ 020333 he exanpl es were obtai ned from readi PGT/US2003/025782

avai l abl e 5 conmerci al, suppliers or synthesized by
standard met hods ¥nown to one skilled in the art of
chem cal synt hesj The substituent groups, which vary
bet ween exanpl es, aP&: hydrogen unl ess otjherwi se

not ed. Exa

1-[[3-[ (1, 48528 Tek% ahydr o- 2- pyri ni di nyll) an?®e] pheny! ]
acetylk—4-

pi pegy i di nepropanoi ¢ aci d Met hyl
i odi dd .Zl‘ﬁ, 51.6 mMmol) wa (é'd flo a > sol ution
of 3,4,5,6-tetrahydro-2- pyrimndi nethiol Conpound |a
N%. 00T, ; rmabsoWut e>ét hanol (45 nmL). The .
15 m xt ur NaRE(QA9 uxed for 3 h,_cance tra@%ﬁ&» nd
dried in vacixMo vyield Corrpounam’l @x} s &4 Vess
oil. M5 (ESt) mz 172 (M41). 1H NMR (DVSO d6, 300
Mz) S1.89 (m 2H), 61, (s, 3H), 3.61 (m 4H), 9.56
(s, 1H). BOC20 (11. 33 4, (ié 91 rmIDI) was added tg a '
sol yt,j on of Conpound (13.4 g, 51.9 20 nmol) and
TEAY 7023 nL, 51.@ IDR,jn DCM (70 nL) at 0 C and the
n xtQHe was irredat rt for 2 d. The organic |ayer
Ngas—washed w@/\:/ater (2x75 nmL), dried (Na2S04) and
concentraieéd 0 gipgnt@apaynd lc. M5 (ES+) mz 231
(MrH+) . A SO|UtipNgQ& gmgp&yyp lc (0.91 g, 3.95 mmol)
and 3-am nopheny acet It dci d’25 Compound 1d (0.59 g,
3.95 mmol) in DMA (5 nL) was heated to 80-85 C for 4
d. The mxture was cooled to rt and diluted with
MeCN. The solid was filtered and washed with MeCN and

Et 20, then dried in aclo.q LEL &g, fdded and the pH

was adjusted to pHgPé—-gy-}%%&—ng—m- . HG dropw se.

SEOB&ﬁE e6rHpdiinds whidhlird RPrevédfative YWON inb&edn vrgprégared as per the
np

ound le as a |ight yellow solid. NBE&FS+) mz 234
foligving exarggeBusizeaction seguerges; tho ¢xampirs apg fie(diaprarps depgting the

) were added.to.a SOl uti of g .
SR s ) SRl o piq i s vpdapmdipg e
ifentih Yhd Shadll@bttbe.conSiriedd BRR4H @RPH3H the invention set forth in the
PCT/ US2003/ 025782 di oxane (90 nL) and water (45 nl)

caimg whichTiptlowetheresfens. Ahsingiest egaepoypds mayalsobeyssight  at

Tt and diluted wth 1 Ak [ Cql r
e Y BRI TR P
i%mﬁﬁﬁﬂ)ﬂt Ngtaa@inptqla@ b¥@ th@¥Ne bptenilg theMel (ESHtainedinzing 3bthe
reactions. One skilled in the art would know how to increase such yields through routine

variations in reaction times, temperatures, solvents and/or reagents.

Reagents were purchased from commercial sources. Microanalyses were performed at
Robertson Microlit Laboratories, Inc., Madison, New Jersey and are expressed in
percentage by weight of each element per total molecular weight. Nuclear magnetic
resonance (NMR) spectra for hydrogen atoms were measured in the indicated solvent
with (TMS) as the internal standard on a Bruker Avance (300 MHz) spectrometer. The
values are expressed in parts per million downfield from TMS. The mass spectra (MS)

were determined on a Micromass Platform LC spectrometer as (ESI) m/z (M+H") using
81 ’
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DMSO (4.28 nli, 60.38 mmol) was added over a 15 mn
period to a solution of oxalyl chloride (2.63 niL,

w@00202038D1 ) in DCM (110 nlL) at -78 C. After sPCT/DF10093/025782

at -78 C for 30 min, a solution of Conpound Ig (5.0
2, elezgowrwé@)m“@ @@wwwyoma@umﬂda@d be&h@fﬂ#@@d asrr?éemlc

i AP sy Uy BB phd Bt Bt Ky (e

' arysa@ulug@pummnmth@sn@oﬁmb mqnadn ﬂdetah \m@s otherthige
“organic layer was separated, washed sequentially with

Isaaqduthammermmﬂl nsthﬁﬁatamplvea\wp optagiedipm rgadilyraypidable

and satu d br.i ! t he e
RSl BRI o OB B BB ot Aot 0 e o e
c(f'éﬁéﬂlcﬂfs?ntﬁéﬁs (M'eldtbsutuéﬂt EMN%% 2BPbetwéh 1eS ale 4 :
(s, 9H), "1.89 (m 4H) m 1H), 3.85 (m 4
lg'dﬁlaer(snles_smherwssmbwdq on of Conpound 1h (2.29 g, 10. 7
mol) in DCM (15 nmL) was added dropwise to a solution
of carbet hoxynet hyl ene tri phenyl phosphorane (4.11 g,
10. 7 nmol ) in DCM (20 mi)pxahpR € The resulting
mxture was warnmed to rt and stirred overnight. 20 The
Hia- L(ﬂ d, 6 cramcko2rptried daybamive phesyldacetylled-piperidinprdpanoic
by flash chromat ography ( &hﬁ@lgel 15- 3" Q% et hyl
acet at.e/ hexane) to give ij ) M5 (ES+) mlz 284
(M:tH+) . "H NWVR (DMSO-d6, 300 MHz) S 1.2 (t, J= 7 Hz,
3H), 1.39 (s, 9H), 1.69 (m 2H), 2.3 6 (m 1 H), 2.74
Nathyibjlide 83.94 n{lm5 1 ZHhmod). vtk added tb amsofuttdn, of Bk4),5,68¢t8hydro-2-
(d, J =15 Hz, 2H), 6.82 (dd, J = 15 7 Hz, 2H)._ 25
midipe C@&?P@&aﬁ%a @ 0? & %1 gfn@lé ‘hai’éPl)“te ef%m% @ *he
@Bﬂlr@Wﬁ Eéfﬁl (3& f(q'r ?H)coh&ntl%ﬁlaﬁégn%) ﬁo ﬁ; aﬁﬁouﬁ& 1b as
: fhe M Xxture was CONCentrate
alcaﬂcbﬂbss mlgM&(Esmm@/u ng2 I(M+a$) dHTRMES GDMSCM& GESMHZWSZI 89
;zlg, n., 2.07 mol), Conpound |e
(@92 01 fLS éﬂ)rﬁa@l@n Wéé(-ﬁﬂﬂ)m 1.04 mol), HOBT
(0.07g, 0.51 mmmol) and HBTU (0.46 g, 1.24 nmol) were n
added sequentially to a solution of Conpound I]j

- B&:,0081.93 gl5091 mmmdl) wadadde@dd 4 aauﬁzgﬁ ota@@knﬁ&m‘d@b (13.4 g, 51.9

2004/ 020435 PCT/ US2003/ 025782

mmeband Thds (613 miedl-§amolciy BEM ('H) mLh % am% the mixture was

SR P B TN ORd Dy RV o gy i
(NaySm,) Was cortieh@sted NAZSOEbmpbinhd Be. eMISABL-+HTANCEII MRLIET.

I n vacuo. The crude product was purified by flash
chromat ography (silica gel, 10%t OH 1. 5%\IH40H/ DCM

A LA PRI Py G IR 88, 2
%%ﬁ%@zllwgg%a?%l Med1)ii DMA (§ AId vl Haded (?80-8% PCaér Od.
The mixture was cooled to rt and diluted with MeCN. The solid was filtered and
washed with MeCN and Et,0, then dried in vacuo. Water was added and the pH was
adjusted to pH 1-2 by adding conc. HCI dropwise. The resulting solution was

lyophilized to give Compound 1e as a light yellow solid. MS (ES+) m/z 234 (M+H™.

Boc,0 (19 g, 87 mmol) and TEA (13 mL, 96 mmol) were added to a solution of
4-piperidinemethanol Compound 1f (10 g, 87 mmol), DMAP (catalytic amount),
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rt for 2 d. The m xture was concentrated and MeCN
(3x20 nL) was used as an azeotrope. The resulting

W@ 00a20485 triturated with Et 20 and DCM and purCT/Usmd05§25782

RP 10 HPLC (10-90% MeCN water, 0.1% TFA) to yield
c@@xqmclﬁ%mm and wateT (8 mb) ot 5 16 Tl@easaqthﬂmlxgw “(as/lsmyd

(T’Cl?nl%@] gws 8} dgufgg %&g% %()1%6 §1%5(T‘gh] c la)gsr.}xéa vgasﬁe@ with

s%hpratec?N@I%C(, Mried k‘Na S‘@thncf é’Bnc@ﬂ'anlt_?)dEto éfve éé(inpo]unﬂ 13g6 ME iES+)

r(lhr21§(MtFH—|) 9 76 (s 1H). Anal. Calcd for

C20H26N403- 1 . 57CF3CO0H 0. 38H20: C, 49.96; H, 5.14; N,

15 10.08; F, 16.09; H2O 1.24. Found: C, 49.62; H,
(rff 8 I%ng 3é:mrr;(§) ws add%@’ovélr azf’j mlril-pet%'aq{) |a%gluﬁ% 8Poxalyl

carbon (85 ng) was added to a solution of Conpou

chldrivle@3. 6@)n]l r30. I\BanmoEtlﬁHC(MQl hnLyadER °ar g%ranmﬁghe -78 °C

m xture was hydrogenated_ (40 ps Parr' !

b S8 P PO TS G RETIOERAAS (10 By #127eh BUGRME G0l igpdded
t ) € i PO NEy

§ORERE I Rfufhe F“?%‘F*%%ﬂ%’%@%ﬁ i 5&?&% B R e

rﬁhbl)ﬁ%%ﬂﬁedﬂhi&bkvﬁb@ﬂ NNl xithre 'ﬁEAwaBﬁMl fiocrt ah(aqlhémcﬁfhb\mth water.

HZN COON.N N NBoc 1d N N H HHCL

B O18aRICABTR W3S FRpPratEsh @@sh@zﬂsq@e@tla@wgaézf@atmw@ <L7 5mL),

PHE e R I allfip ot pihe 530 i e

BrsSO)) abtl Enckitrated to give Compound 1h. MS (ES+) m/z 214 (M+H"). 'H

. NMR (DMSO-ds, 300 MHz) & 1.4 (s, 9H), 1.89 (m, 4H), 2.58 (m, 1H), 3.85 (m, 4H),

9.65 (s, 1H). ,
A solution of Compound 1h (2.29 g, 10.7 mmol) in DCM (15 mL) was added dropwise
to a solution of carbethoxymethylene triphenylphosphorane (4.11 g, 10.7 mmol) in
DCM (20 mL) at 0 °C. The resulting mixture was warmed to rt and stirred overnight.
The mixture was concentrated and the residue was purified by flash chromatography
(silica gel, 15-30% ethyl acetate/hexane) to give Compound 1i. MS (ES+) m/z 284
(M+H". 'H NMR (DMSO-ds, 300 MHz) § 1.2 (t,J =7 Hz, 3H), 1.39 (s, 9H), 1.69 (m,
2H), 2.36 (m, 1H), 2.74 (m, 2H), 3.94 (m, 2H), 4.11 (q, J=7 Hz, 2H), 5.86 (d, /=15
Hz, 2H), 6.82 (dd, J =15, 7 Hz, 2H).

A mixture of Compound 1i (1.6 g, 5.6 mmol), TFA (10 mL) and anisole (1 drop) in
DCM (10 mL) was stirred at 1t for 1.5 h. The mixture was concentrated and dried in
vacuo to give Compound 1j as a TFA salt. MS (ES+) m/z 184 (M+HH.

NMM (0.22 mL, 2.07 mmol), Compound 1e (0.29 g, 1.04 mmol), NMM (0.114 mL,
1.04 mmol), HOBT (0.07g, 0.51 mmol) and HBTU (0.46 g, 1.24 mmol) were added
sequentially to a solution of Compound 1j (0.308 g, 1.04 mmol) in MeCN (20 mL) and
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le, COOEt HOBT HHBTU, NNHC 1J . NMM LN H O 1k 11 ,
COON COON HHNNNr\~Pd/CNNNHtoO(lO%vvt) NH
02@4m04633d1 11 Exarrpl e 2 1- PCT/US2003/025782

4,5, 6-tetrah dro - pyri m di nyl ) am no] ph
QW fzp‘i“ 5£3yT1}e Iamtlgpﬁs@ﬁsa}’rﬁ(é B%lQ) Haiesi1ch, et ricpygrmghtsquenched

e

| a@ec{ @Q56909, ﬁl&r&ﬁaﬁﬂmin):entfhtéﬁ\dﬁ v€z5udTL"J)he cFlde pro@@st wadBurified by
'm xture was stirred at 80-85 C for, cooled to rt,

ﬂaahﬁwa&pgrhphvé@ﬂace gol, 1YoFtQHY. $%N{rIeOHéDC%toé6°/w@t§>H/l 5%

REEORRENDAS visld CoRb St dgﬁco%s{,‘mae% SR SIS B /36 v,

sol ution was I yoph| lized to yield Conmpound 2b. M
é:ES+) mz 248 (MrHH) . A solution of 4N HO in di oxane ~
ammynd/ﬂds(oa?d avadrdigselved in ive 2oklINIEICH (200fL) @dhidaumiistirred at

fald o nle miar ket R A T gt ovan vseg asmy

SRBEEHY. MPleqbsulEiNG1REN tid%A0d Whth D AN B@R@&ﬁ@ﬁﬁrﬁeﬁ% RP-

soljidywas triturated with Et20 and hexane, dissolved
HHLG/a(ﬂ e90UdeChopated, 0466 THFA) yo welll Catopyuod ddi aQ@I TEHA salt. MS

680d 53 1B TH ugﬁﬂ&ﬁfaé S ORI 951§ (i 2FD1 1.65 (m, 41D,
[TH%Q 289 z@d@?‘i@% 8558 %Ha ary 28(%@”?%&4% Eﬁbgos??@hggm 5.74

QbJéOL&ISz gH),O6 75)(mntfﬂ) 7 1I§II\(M 3H) 182 (h, lHl), 805!@15\1’@ )lH) 9 76 (s,
ng )1 and HBTU g 5(? 111
1HB %%1 C%l f?f&dd@?@Na% SREFHE QOH &3 §d0: »|4|9r9édHf ol 4L

Tt) é‘é B 1@091‘13(% dlbéthﬁvérﬁ'é gt 3 dd. N, o, 95%%%@%0 1.25.

e reactr’on m Xt ur
concent r at ed and extracted

10% Palladium on carbon (85 mg) was added to a solution of Compound 11 (0.05 g) in

warm EtOH (10 mL) under argon and the mixture was hydrogenated (40 psi) in a Parr

. apparatus. The mixture was filtered through celite and concentrated at reduced pressure

to yield Compound 1 as a sticky solid. MS (ES+) m/z 373 (M+H").

Boc,0
Mel 2
Momen e TEA, DCM
UH N7 NH.HI Ic
1a 1b
SMe /©\/COOH N
A HN LN
N~ NBoc 1d N~ N
H HHCI COOH
1c DMA le
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with EtOAc (25 nL). The organic |ayer was dried
(Na2Ss™4), filtered and concentrated in vacuo. The
W(Muﬂd/@zmyture was purified by RP-HPLC (10-90%CT/US2003/025782
MeCN wat er | 1% TEA) to yiel d Conpound 2e. M5 (ES+)
PHﬂfOBOGMkEMAP 10 o@Mé @21 @O was di ssol ved
AN kifdxarfe20 nl) “at Od"%dthem e was stirred
er ni ght—at—+t . | The m xture was topcentrated using
(3 x 25 ) an azeotrope an?Ntriturated with
EIZthO yi el:d ConmBu¢ndg2 as an HC sdot. 15 (ES+) m z
387 (MtH+). 1H NMR (DMSO- d6, 30 ) 8 0.93 (m 4H),
1.46 (m 4H), 1.6%QQEt 15 1H), T-88"(m 2H), 2.25 (m
2H), 2.66 (m 2H)J 2.82 (m 4 339(m 2H), 3.82
(d, J= 13 Hz, I[H), 489 (d, 9= 13 Hz, | H), 7.15 (m
3H) PhsP=@H.COREL | , 7.090M br (§N1H), 9.45 (br s, 1H).
1anal —Galed—Ho
53. 14; ttM7. 26;

11.82; H2® 4.37. Found: C, 53.19:
H 7.14: N, 11.%Hgc H3O, 4. 62. HBRACAIH SMe 1

, 2a N

N COON 2. HO CNH HO is 2b COCOH COOwe 2b HC1
HOS N HU cNNCo2 Boc H HC I—b@o]gze 2c 2d 86 WO
20040810435 PCTH US2003/ 02578 HCO (aq) N s CO2H 2e

cNNHBTUs H W Ie 3eNH#q 1-[ |
3- [XMM, 5,
1j Tetrahydr N Zberlkn di nyI ) ai ni no]] phenyl ]

acetyl ]-4- piperidi n)édoﬁ% qui nol i nepr opanoi cﬁ\jagdv@@mii

&oV medo

Cpd1

Example 2
1-[1-Ox0-3-[3-[(1,4,5,6-tetrahydro-2-pyrimidinyl)amino|phenyl Jpropyl}-4-
piperidinepropanoic acid (Cpd 2)

Compound 1¢ (0.84 g, 3.65 mmol) was added to a solution of 3-(3-
aminophenyl)propionic acid Compound 2a (0.60 g, 3.65 mmol) in DMA (5 mL). The
reaction mixture was stirred at 80-85 °C for 3 d, cooled to rt, diluted with MeCN (30
mL) and filtered. Water was added to the filtrate and the pH was adjusted to 1-2 by
adding conc. HCI dropwise. The resulting solution was lyophilized to yield Compound
2b. MS (ES+) m/z 248 (M+H)).

A solution of 4N HC] in dioxane (8 mL) was added dropwise to a solution of
Compound 2¢ (1.0 g, 3.9 mmol) in MeOH (20 mL) at 0 °C. The resulting mixture was
stirred overnight at rt and concentrated using MeCN (3x20 mL) as an azeotrope. The
solid was triturated with Et,O and hexane, dissolved in water and lyophilized to yield

Compound 2d as a colorless solid. MS (ES+) m/z 172 (M+H").
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5 N, O Di net hyl hydr oxyl am ne hydrochl oride (98% 2.55
g, 26.17 mmol), NWM (14.39 nl, 130.8 nmol), HOBT
WO 2004/p2@@35 10. 90 mmol ) and HBTU (9. 83 g, 26. 16 paDU$2003/025782
were added to a solution of Conpound 3a (5.00 g,
21.80 mmol) in MeCN (75 nL). The mxture was stirred

NRE (51 Rk ool e e ol TP R, 2t 070

| %L ta%Bsundash @158510.70 mmol), NMM
«mwwgﬁnc%mentra ed )l:n vaguucﬁgl Th(g c%de pr oduct

(OMBSIPUI. 40 inesbl PGB BEN0E @) Widhmnodly anelBELAPAY 2 Q:8tnemol)
wqgh)en?agidgcg;{riﬁgt%%*ﬁg%ﬁ%&g%%{r@g pr‘h tJC fﬁg gg{?_\? 8¥ﬁml ght at rt.
Sﬁ%ﬂt%d\ﬁ ﬁ)§CI ‘é’f‘fl‘gjdgd BitHhe ¢&acibh hﬂxﬁ?é(@&econ&rﬁﬂte@lt&nd Jeﬁtr&ﬁed

ropw se to a stirred solution of
with BOA® (RS MD).i Tiee ((rgarﬁd layer W8s @Sed@ihb0i)nfiltardd/atrdeencentrated

Et 20 (65 nL) at -78 C The ..,

innfogatu e desmistireQ s SUOHE b RE ﬁ'@ﬁg @%9@%@'4%5%%% G
Co d 3b -t 20 (20 niL

Tg‘&hté’ n%ﬁopvr\ﬁlpsoémé)\%/ee?h@ ? 1‘ n. T§1e resLI }N?ﬁg

mxture was stlrredfor 30 m n 78 Cand aIIowedto
warmto 20 rt. After stirring._ for

Conpownde2efAs | ) avee Hissolipd i AN llﬁ?%{néa aNllm%fnd %WP’&?} was
di | j
S, e I AP Sl o

az-EBﬁ'oﬁeeéidC{Hﬁlr%é wWRHBtfO ﬁﬁylﬁld&?cﬁhpcﬁmﬂmraﬁm sa](ts MS (ES+) m/z
15-25% et hyl acet at e/ hexane) to

3&75(M+Hf)qud\IMRs(mEs®)d6, MG MEEZ) & Yder A6 e z&hl) 6@7 (s,

RS ool ST (TS 2 0.0

I 0 739 (B, 15), ol (br b,H), 9.45
l%ﬁénﬁgm 39% ?Qh@%ﬁﬁﬁﬁﬂéfi gsrgjgnﬁ;) f t er( t he) r esu(lbil n )
(brisxtHY. eAmdsCslbd far &4 HoN4Q0 185 HClal .85 He@ Gotul b 304

PC;:’Q‘LIJ?SQZH%IOZ')S 0 M(@oﬁ?&g&f%ﬁ%wﬁ a p(e?| gg gof

15 min. The m xture was stirred at 0 C for 30 mn,
refluxed for 2.5 h, cool ed tort, diluted wi t h .Et 20
(30 m) ang,WNashegd d¢O@Hsat ur at ed NaHCO3 sol ution
(2x25 nL) and (2x25 mL). The ueous | ayer was
e %ctedlvmth 20and|the conbi n&d. /5 rbﬁTIayers

fed drled (NaD®04) and conceht'Rated in vacd :
esi|qUE Was | puritied by f aﬁ um chr omat ogr aphy

iTica gelHCl10- 30% et hyl ~acet H&xlane) to: give
Corgpound 3d as a mxture of E- and Z-isdmers. M5 (ESt)
n12§ (MrH+) . A m xture of the E- and Z-isoners of
Co 3d ( Oﬁ%ﬂ@ 0.63 mol ) and 10% Pd/ C

MeOH )\ N

N € N HBTU

Boc H HCl1 NMM H H @)
2 2d
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l I ~~oV: 10 (0.12 g) in MeOH (15 nL) was shaken
over ni ght under hydrogen pressure (5 psi) in a Parr

wWa@ppanaues. The m xture was filtered thr ough CRCT/US20031025782

concentr at ed under vacuum The crude duct was

pur4¥ H&d (a5 £ c t ogr acetate
2en hexane) t )\el o ndpge _Aas an 0|I I\/IS ( ES+)
m z 399(M+H+) o 6 300 MHz) 8 1.38 (m

AH), 1.41 (s, H)H18O(m01H) 2.53 (m 2H), 3.18 15
(m 2H), 3.51 (i;ICISH) 371 (m 1H), 4.13 (m 2H),
7.54 (t, J= 8 Hz, I—E 7.69 (t, J=8 Hz, 1 H, 7.80
(d, J = 8 Hz, 1H) 7.89 (s, 1 H, 809 (d, J =8 Hz,
1H, 875(s, 1 H. Congoun e (0.11 g) was

di ssaol ved in di oxane (3 am drop of anisole was

d
cr Sl GEU i T Pe A0y el B P heg ety
concentrat ed p@em@nmmuafﬁol@ep@pmm @cﬁe((:ﬁche) resul ting

solid was triturated: w t'th, Et 20 and hexane and dri ed
to give Conmpound 3f as a sticky solid. M5 (ES+) nlz

2Ot MVl U150 508035 B30 gy, b (14.3
mN1303- ido()sHOBY) (1.4 ;98 0 @mmxhobl)and HBIU (4.83 g 263 6h|ﬂmol) were

H, 7.94 (t, J= 8 Hz, rgp 13 (d, J=8
aed@iao(awolmwnsvf Gempppyd 3=3(54 gl Mmoﬂa) leQOJ (7255mlr ) The

1 N2Q2-2. 2 TE
rinitye wiTsfed B TPUSCHB8 Byempl i Yithliasfin gy
cDhcethtr3d afd exXiéacefl WltH-Eﬁ)[Ql @X7Penld): ke By 1apa@R@s dried
Conpound 3i (10.0 g, 111 nmol) was dissolved in

Madrdhdhnd carmcnmratednu vdeioonl icedudgapreduqt 3@s pryifieday fagh column

B S oY P T RS R o
gldé%oﬁlﬁamﬁrﬁiasraqlqw@ VBi(BEa) ez (MBHS33 C to afford a

Ky white m xture. The resulting mxture was
refluxed for 2 hto afford a yeIIow solution. After

SR SaehH wdehes B nl Rt rdbhechted vty o e
s¥RBioAdd Qli)r&ﬁg?ﬂh&ﬁle% 8l @, MRB A hdhdl) BlarthP@rousEHOUES i) at -78

tenperature at 25-26 C The tenperature of the mxture
*Weayret hperioddEHEmin Tlmgnu&turrwae ptiged atr7HeC fqzrr30211mhmd glyelution

oF CortarbaD (837 2 wa i GRS (ehpitders ot QrdRBl Fhyasg period

| ofFil U@ﬁm"‘”ﬂh@ résubkink rﬂi‘xﬁirélﬁvﬁs oot 30 nfh hﬂﬂ@ arfifllowad & warm to

and dried in vacuo at 40 C to give Conpound 3j. M
(. ESftemgtizring fo4 2(\atIvke GN)mixfuse MeR(EINVBS! with a@@@trMNHgCl

3.15 J =13 . 2H). .3
S?WI%OE &6\& déutgé Weﬁzﬂtg%@ ’legtorﬁﬂn cdlsxer Juas (v?sge’_(%*_rﬁg E%heh_ﬁﬁlfeﬁ
OSBRI, Bl
(sﬂma gctlelMé%remlﬁyl axaaehorang) to givelCompound 3¢ as a liquid. MS (ES+)

m/z 341 (M+H").

A solution of NaHMDS (1M, 3.17 mL, 3.17 mmol) in THF was added over a period of
15 min to a stirred solution of trimethyl phosphonoacetate (0.51 mL, 3.17 mmol) in

THF (15 mL) at 0 °C under argon. After the resulting mixture was stirred for 20 min, a
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cooled to it After concentration, the residue was
triturated with Et20 and dried in vacuo to give
w@evpoemas 3k as a white solid. M5 (ES) m z 188PCT/USZOO3/025782

(MrMeCN). 1H NWR (DMBO-d6, 300 MHz) 8 2.59 3H),
soButd8 of d;ompbou@ 3¢i).2 2 &) 0. 793nm3>1X1@ THEGmL) pas a ovgr eglq)erlod

ol &%leclsgleéBEA Coialip;%E 3y MR B4 b o

) d1 Lé&i gh @M%L)( SddAshed Wah Hisktusdiel MREICOR@blaeoh (2xah mL)

Boc20 (10.82 g, 49.61 nmmol) was added at
anftl Hﬁne'(h:ez SanD uTlke moﬁﬁdayee avaatexiactaBwith a6} andithe cerabined

or\%;lglg @g%é%érwqpﬁg &gng&)i%d%ﬁé’,egnme;ﬁn gc?@“é'd‘fgnﬁg%%&“t ! 23 '
p%@?@%ﬁfﬁ?&u&%c}%%o%plﬁ (I%I lita m%zg%, @cﬁylaa%icw%ztejﬂfékér@) to

2183 CAfpoand iths a ni@Ere of £- aBHZ-is@mam. M () m/2 392 (W)
2H), 3.51 (m 1H). 3-Am nophenyl acetic acid Conpound
Id(2 60 g, 17.25 mol) was added to a solution 25 of

R ey I NS P B P

OMZ @ 1NQ@®I(I?55 L)) wal RRaker Sutrhight updes thyqlnogat Breysase (5 p31) ina
f iltered and washed with MeCN aﬂd Et 20, taken udo
Porepparanel Hes mivimedvanifilisreddhiough pRife and pegpoentrate under

V%%f" hi ,hi\?éat d€ é&s,du%enﬁgg gglgf %{%m?sh s Ng?%%lé(}omtﬁﬁ acetate

1rM1¥<)m% t8 (ﬁi CS]%I duncgﬁeldzsla? oZﬂH)MS 3E88) I@dr, 399 (M)FH: );LEH N;MR
@MSOL&B 300419 & a8 odNirid (855D 1 8B4 HIELARIRL 250, 318

e e R

H‘ZOPH If7t dt.¢ r%rm/u ﬂgf/s o, S0 @ﬁJa@szlH)b/Sﬁ((zEﬂ;H))
O d6, 300 MHz) 6 0.92 (m
133(m2H) 190(m1H) 2.88 (m 4H), 3.17

Cg_)rrg)gu%an’i gq_é?' lggkw %T%)%\Veékﬁ 310% %@%{g) fﬁ? gro%rgi §g1|(§gle was added

%(E&N 15(0351%) dﬁéﬁanégb mL? w7a9 a&d@d dtbPwise.STHe RixtidwasiHirreBatabfor 2
r s, 1H), 8 ing the procedure
hded condzatiated uking Mﬁcd\f ZS ﬁroaze@tjm r qrgs&m@mhémagén%ted

d 1d
V@{E}g@n e)%leglgg g¥ cb% m&(@l‘éﬁ&}/ne S étfgl lg)i\ﬁ?_oﬁg) ?\/[S_L@Sﬂ m/z
ZWBS?O}%%?%%‘H 306 wazxm 34 H)n; 41, 33)4((51% mgpz 67 .(m,
241 3. Oﬂ(rﬁﬁﬂ&)m 22ll-ﬂ)n 2H),3243( m 3EI[)-|)3 68 (@1 981)( 7n79 B‘-HY 87HQAH) 7.94

(ésl:ffog Hh 1111,58;13 (é,_n»]ig 8{19,{5, Mgﬁzﬁ%g{&% 1}2};’ gz.(4g‘_(§11 T%I%rsﬂo (m,

159). 'Adfd). Caled for C1gH,N,0,-2.2 TFA-0.4H,0: C, 48.36; H, 4.53; N, 5.04; F,
22.54. Found: C, 48.24; H, 4.42; N, 4.99; F, 22.56.

1,3-Diamino-2-hydroxypropane Compound 3i (10.0 g, 111 mmol) was dissolved in
ethanol (30 mL) and deionized water (30 mL). Carbon disulfide (6.67 mL, 110.95
mmol) was added dropwise via an addition funnel over a period of 35 min while the
temperature was maintained at 25-33 °C to afford a milky white mixture. The resulting

mixture was refluxed for 2 h to afford a yellow solution. After cooling the mixture in
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Br O NHMe(OWe).HC1 O N OH NOCH3 3c BocN HOBT, BocN
CH n-BuLi HBTU, 3 3a NW 3b COOCH3 O

W@ MyD)2RE0) CH2C00CH3 | \ NaHVDS \ \ ' BocN | RCBUSNOM25782

3c 3d COOCH3. Pd/ C (10%. 4M HGCL HO . 3d H2
186 ater; @resaireEsdNCNT mb) wes added dyppwispedise piiaiping dxp

Bl Vet agishh S pHergbetdieg S MR R VG Bep o
NP 3N ferYstidring0r 2HQA, (i Bikti30 WaOc38dHHD2 08 3hd filtered via vacuum

PCT/ US2003/ 025782 GOOCH3 3f H HOBT N NN 3m HO-NH 0
Blratipggg T4y wNAg solid was collected, washed three tlmes with a 1:1 mixture of cold

ethanol and water and dried in vacuo at 40 °C to give Compound 3j. MS (ES") m/z
174 (M*MeCN). 'H NMR (DMSO-ds, 300 MHz) § 2.96 (d, J= 15 Hz, 2H), 3.15 (d, J
=13 Hz, 2H), 3.33 (m, 1H), 3.89 (m, 1H).

|
! '

Methyl iodide (2.9 mL, 46 fnmol) was added to a stirred solution of Compound 3j (6.1
g, 46 mmol) in absolute ethanol (35 mL) and the mixture was refluxed for 1 h and
cooled to rt. After concentration, the residue was triturated with Et,O and dried in
vacuo to give Compound 3k as a white solid. MS (ES™) m/z 188 (M+MeCN). 'H
NMR (DMSO-ds, 300 MHz) §2.59 (s, 3H), 3.23 (d, /=13 Hz, 2H), 3.43 (d, /=13

- Hz, 2H), 4.16 (m, 1H).

TEA (6.91 mL, 49.61 mmol) was added to a solution of Compound 3k (13.06 g, 49.61
mmol) in DCM (50 mL) and DMA (5 mL). The mixture was cooled in an ice bath and
Boc,0 (10.82 g, 49.61 mmol) was added at 4 °C. The mixture was heated at 41-43 °C
for 18 h to afford a light yellow solution. The resulting solution was washed with water
(3x75 mL), dried (Na;SO4) and concentrated in vacuo to yield Compound 31 as a solid.
MS (ES+) m/z247(M+H"). '"H NMR (DMSO-ds, 300 MHz) & 1.46 (s, 9H), 1.95 (s,
3H), 2.14 (m, 2H), 2.94 (m, 2H), 3.51 (m, 1H).

3-Aminophenyl acetic acid Compound 1d (2.60 g, 17.25 mmol) was added to a solution
of Compound 31 (5.1 g, 21 mmol) in DMA (§ mL). The mixture was heated at 100 °C
for 2 d, cooled to 1t and diluted with MeCN (75 mL). The resulting precipitate was
filtered and washed with MeCN and Et,0, taken up in water and acidified with conc.
HCI. After lyophilization, Compound 3m was obtained as a white solid. MS (ES+)
m/z 250 (M+H"). "H NMR (DMSO-ds, 300 MHz) & 3.16 (d, J = 13 Hz, 2H), 3.33 (d, J
=13 Hz, 2H), 3.59 (s, 2H), 7.12 (m, 3H), 7.35 (m, 1H), 8.14 (s, 1H).

Using the procedure described in Example 2 for converting Compound 2d to
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COOH H4N HO (ag) NYN NN 3n ~NHI "/ 0 HOI.HC
Cpd 3 1 Exanple 4 I

WO p@4f02048% 0- 4- (5, 6, 7, 8-t et rahydr o- 1, 8- napht hyr Pdi/ns2o3/025782

) butyl ] - 4- plperldlnyl] 3- qui nol i nepriopanoi c_aci d (Cpd
Compud Ap Sipmeporad s wps epareded eradde Copwgund3myg asolid. MS

| éaéf@@n%;gx#%ﬁ 109 BB RGBS AT oo,

C 0
Ce on ?ﬂma‘?g)rf?‘ﬁ'(l% ﬁ’):,biy3ﬁ§m u@oz@a%gg éo@f{406 (. 21,

A8 (@ES’»H)), 6”19&(15:%)( Ke2EHEn, 1Hb NW(H(I DWBD7 46 (mSDH) lVl'729)(niL0H),

81.02 (in, 4H), 2.86 (m 4H), 2.29 (m
%(méﬁ%alg%%bréﬁhb%ﬁ%%m 2.86 (m 2H), 2.98 |
(m 2H), 3.17 (m 1H), 344(3 "3H), 3.78 (m 2H), |
4.35 (m 2H), 6.52 (d, J= 7 Hz, 1H), 7.56 (d, J= 7
Uding thbﬁ)toc@du?8 déserib&dHn, Exéngfe £ for hyertifig €bmpsund 2y to

8.91 (s, 1H). 15 Using the procedure described in
Gomnayng 2oCempowndraneyes FRAVEsstiouer SeComponkhbhaimeplid. MS

EPFERY R 79, RTRAER) BRSO i iR B ORR af o, 11,

1(@1\@92#5 2. §@gnl\4ﬂ)) 3&7%99}18!03 334&91 4HD), 4@6((ﬂi% 2H§Uzi)32 (@, 861),
62959(Zn (3ﬂri) A (1n,31HB7(7ﬁ1(m 2H), 7%2(33 Hth)ﬁi)(m BH)z %ﬁm 1H),

J= 7 He, 7.56 (d, J=
%@@ﬁ?ﬁlﬁéﬁqm% ( 5(1?,41{0%)7 98 (m 2H) 8. 72 §m
8.83 (s, 1H), 9.15 (s, 1H. Anal. Calcd for -
029H34N403 3.5 HO-H0: C, 55.09; H, 6.30; N 8. 86 -

H20, 3.24. Found: C, 54.83; H 6.53; N, H20,
3.24. 9} WO 2004/ 020435 PCT/ US2@03/ 02578 COOCH3

HOWETU NHMe(@MeNHRN WM NN ~1\ha L

BocN .~ HOBT, BocN (\:H n-Buli
HBTU, 3
3a NMM

COOCH,
(MeO),P(O)CH,COOCH,

NaHMDS
BocN BocN

COOCH, COOCH;

Pd/C (10%) N am HCc1 HCI.

dioxane
H BocN

3d

Me  CHyCl,
cs
2 NJ\NH BtOH NJ\NH DMA

HCI \H Mel \) Boc,0

OH 3i OH 3j OH 3k

NH, NH,

SMe © 114

NJ\NBoc DMA k \©ACOOH
KH smcl HOO T

OH 3l
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COON H 3.5HC1 4aANHO (ag) NNNI i 4b N Cpd 4
Usi ng the procedure of Exanple 4 and the appropriate

WO eageni4ss and starting materials known to. thRGBUS2003/025782
skilled in‘the art, other conpoungfs:P 1o_If t he present
i nvention may be prepared incl & & 3but not limted
to: Cpd Name M5 (nmz) 14
(33€1, 3- benzodi ol -5-yl)-A-[T- o¥o- ,6,7,8-tetrahyd

ro-HOBT 466 NN N N

3maphthyr i di&\-}gﬁ )yI .- 4- pi per i di nepr opanoi ¢ aci d
15ypry  HO 3n

(3%- benzodi oxol -5-yl)-1-[ 1- oxo-4- (5,6, 7, 8-tetrahyd
ro-1,8- 480

napht hyri di n- 2-yl ) but yl ] - 4- pi peri@&pr opanoi ¢ acid 16
(3-(1, 3-benzodi oxol -5-yl ) -1- [ (5.6, 4, 8~t et rahydro- 1, 8-
452 napht hyri di nH2-y| )acetl\}/l 11- 4-1pi di nepr opanoi c

acANIHET(aq) Ne N , N !
3R- met hoxy- ( SJQ-\}EI;S, 6, 7, 8-tetrahydro-1, 8- napht
hyri di n- 4B9 ! Cpd3 f '
2-yl)butyl]-4-pi peﬁ(ai nyl ] - 3-pyridi nepropanoi c acid 82
3-(2, 3-Di hydro-benzofuran-6-yl)-3-[1-4-(5,6,7,8-tetrah
ydro- 1, 8-

napht hyri di n-2-yl ) but yl ] 5—%@% di nyl ] - propanoi c aci d

5 mnd; PRRLIBGS R GatkdnydRr £ 8RR AL HuBAT-8Sfiperidinyl]-3-
Bﬁﬂﬂfg 5 % 3,4- Tet}bryahyd’r o- 3-?“1-[ SBRAT6p il

| - oxo-4-(5, 6, 7, 8- t@tindmgpropadqi@acid fBpd¥) i di n- 2-yl ) buty
|']-4- 10 piperidinyl]-3-quinolinepropanoic acid (Cpd

5) Conpound 3d (0.49 g) was conmbined with 10% Pd/ C

' | ! ifkd iAW oRioR. Ukiny tb brocBdg

C%?ﬂ ?’8%%#%5”3%5{5?5%8 a%éuésggpgarﬁl O 0YSigE, Lhin: - procBite
defcrivad &l Bedmplé Dor covagting Cathprahé2d &l Coapoyur2d, Cethpoynd 4a

flash ch t h di ent_ 20-30%.et hyl 9

220 97194 951 POV SRR DL 6D R arev s Viispr L he TEAMO
b b : . )

oG8 15 RERY| G A A gy MpSaRGERREI e

@ &%,&L{I(Q)M.Bmm, 114, NGR (52E0;32.29 BAHNH2)616ml 28D 2.72 (fyRH),

4 "OH), 1.9-2.4 AN 2.5-3.1 5H)
e, O, 2.8, B8 174, 3E). 36t G4 8 (4 210, 433 oy 26D,
62 a, §=4Pus 1) 2758 (%= 4 1) 1158 78K G, 88 (T9 (m, 2m), 8.41 (s, 150),

8.91 (s, 1H).

Using the procedure described in Example 2 for converting Compound 2e to
Compound 2, Compound 4b was converted to provide Compound 4 as a sticky solid.
MS (ES+) m/z 487 (M+H"). "H NMR (DMSO-ds, 300 MHz) 8 0.99 (m, 4H), 1.49 (m,
1H), 2.86 (m, 4H), 2.30 (m, 2H), 2.69 (m, 2H), 2.81 (m, 1H), 2.92 (m, 2H), 3.13 (m,
2H), 3.33 (m, 1H), 3.79 (m, 2H), 4.41 (m, 2H), 6.55 (d, J=7 Hz, 1H), 7.56 (d, /=7
Hz, 1H), 7.86 (m, 1H), 7.98 (m, 2H), 8.72 (m, 2H), 8.83 (s, 1H), 9.15 (s, 1H). Anal.
Calcd for CyoH34N405-3.5 HCI-H,0: C, 55.09; H, 6.30; N, 8.86; H,0, 3.24. Found: C,
54.83; H, 6.53; N, 9.08; H,0, 3.24.
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5 1H), 6.92-6.99 (m 2H). Cpd 5b: M5 (ES+) mz 403.5

(MtH+) . "H NWVR (DMSO-d6, 300 MHz) 6 0.8-1.3 (m 4H),
wa2®3/0t@3s 9H), 1.6-1.8 (m 4H), 2.6-2.8 (in, 1BE/USBOANRS782

(s, 3H, 3.8-4.0(m 2H, 7.27 ( 1H), 808&8bCH—|)

Usi ng 't he procedure‘»f,descrl bed in Exanple 3 fq

cgnverting Conpoundi@BTio 10 Conpound 3f, ~Co L

wds converted to prERTde Odirpound 5c as [a sI|

- AESHNS dogtr HRYMM HNMR'( BNGOd6~300
(mll 4 182(m > 2(32 | ok
8 m 2H) 3.25 (m 2H)

3H) 3.78 (m 3H) 7.16 (m 2H) Cﬁb@ﬁ(m 2H) 15
~Using the procedure described in Exanpl e 2 for '
converting Conpound-3xic¢io

was4¥ ek (20 - wi hlgorrpound d by RP- HPLC
4pl0- 70% acet eni | [ provi de
Compound 5d. WS 505 (MtHH) . " H NWR

(DVSO-d6, 300 6111(rﬁ,pd44-|) 1.56 (m 1H), 1.79

(in, 6H), 2.32 (m 4H), 2.66 (m 2H), 2.77 (m 2H),

2.91,(in, 2H), 3.16 (m 2H), 3.5 (m 20 2H), 3.62 (s,

[Erl)g thB pﬁﬂ:e(hﬁ’a OEEBLamlélle 431n6nhe @jﬂ)roplfaté&agmts @Md)starfindBaterials

(d . Using the procedure

k@@gfart@ H@ae Fl‘ﬁll@d&rﬁ%ﬂ '@1 ztheércoewﬁvm&qf ﬁlgf REBIFRbEN R ey be

Gam was converted to provide

egﬁiﬁgl fimg SRS af o= SOnVE (ES+) mz 491

(I\/H-I—H) " HNVR (DI\/SOd6, 300 Miz) 6:1.13 (m 4H), 1.54

(m 2H), 1.77 (m 4H), 2.21 (m 4H), 2.37 (m | H),

epé4 (m 2H), 2.71 (m 2Mame. 96 (m 2H), 3.23 (IS (m/z)

A 5T Dbt s Sy L oka (6. e dotsbpgro 10y 5. o146
(br glaphthwdmfﬁsyl md Af DB PPTRNIS 2093/ 025782 ‘

M( Fld ‘E’J £ 01%1?5 M—t%aﬁ X8, 3530' BocNygg

nap hyr1d1n -2-yl utyl 4-piperidinepropanoic 201d

16  P-(1,3-benzodioxol-5-yl1)-1-[(5,6,7,8-tetrahydro-1,8- ' 452
naphthyridin-2-yl)acetyl]-4-piperidinepropanoic acid ‘
. 17 6-methoxy-B-[1-[1-0x0-4-(5,6,7,8-tetrahydro-1,8-naphthyridin- 467

2-yl)butyl]-4-piperidinyl]-3-pyridinepropanoic acid

82  3-(2,3-Dihydro-benzofuran-6-yl)-3-[1-4-(5,6,7,8-tetrahydro-1,8-
naphthyridin-2-yl)butyl]-4-piperidinyl]-propanoic acid

and pharmaceutically acceptable salts thereof.

Example 5
1,2,3,4-Tetrahydro-p-[1-[ 1-0x0-4-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)butyl]-4-

piperidinyl]-3-quinolinepropanoic acid (Cpd 5)

Compound 3d (0.49 g) was combined with 10% Pd/C (0.6 g) in methanol (40 mL) and
water (1.5 mL), and hydrogenated at 50 psi of H; for 3 d. After filtration of catalyst, the
evaporated material was purified by flash chromatography (gradient 20-30% ethyl
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5¢, COOCH3 HOST, HHBTU HNNCOOH NMW NNN H

COOH HC1 H 5d 4N HO (ag) CID-~~j NN H Cpd 5 Using
wao be4pr@sedur e of Exanple 5 and the appropri at BCT/US2003/025782

reag{ents and starti n% materials, known to those

84514'F ahspianeryting few & - am

' ' o, Pr ed, A in t 1. e

WA Bhe86 @%}%)ﬁ S MesTES a0 18! iR De,,

0@ MEIA-S mnahmrm,zr.netdmt{j,g%%b[zt (hn,[4H), 2.5-3.1 (m, 5H), 3.27 (m,

-0x0-3-(5,6, 7, 8-tetrahydro- _
1HE 365t S i3 4rmp 1)) b by JHU ¥ er] A YA, [ kbt 6hg1-$.68 (m,

Tﬁilégééig? g%ﬁﬁ@ﬂ?gﬁ‘{ ggl[ Fq§€ss+) m/z 403.5 (M+H"). 'HNMR (DMSO-dj,

10@¥HA (589,38 -4B! 1.85ydoey I, §1. 4H), 2.6-2.8 (m, 10H), 3.45 (s,
napht hzéri di n- 2(- .yl4;ngopyly]’ 21 pi pesf@éi n321 ] rret?]?/l]] -)3 (s
B o0l GBANDR E (mc k), D8 (1, 14D,
5,6,7,8-tetrahydro-(3-[[1-[|-o0ox0-3-(5,6,7,8-tetrahydro
-1,8- 491 ' .
‘ = _ s  neridi ‘

A e P ) e e
OombuSROBE CoHP8ad Sawds phaered ®uyirbde Opnpoaepsady £solid. MS

030k 305 ST s AR DR 300 MR Ot 6 figs 45 831, 1ED)

o o R P S A B B R R

378 ¢m, 3dhVierd (mP@HoPe n2BRr t o  Conpound 3b,
N- Boc- pi peri di n-4-propionic acid Conpound 2c was .
~converted to

Using the procedure described in Example 2 for converting Compound 2d to
Compound 2e, Compound 4a was reacted with Compound 5¢ and purified by RP-
HPLC (10-70% acetonitrile/water, 0.1% TFA) to provide Compound 5d. MS (ES+)
m/z 505 (M+H"). '"H NMR (DMSO-dg, 300 MHz) § 1.11 (m, 4H), 1.56 (m, 1H), 1.79

(m, 6H), 2.32 (m, 4H), 2.66 (m, 2H), 2.77 (m, 2H), 2.91 (m, 2H), 3.16 (m, 2H), 3.5 (m,

2H), 3.62 (s, 3H), 3.82 (m, 2H), 4.43 (m, 2H), 6.58 (m, 3H), 7.63 (d, /=7 Hz, 1H),
7.93 (m, 2H).

Using the procedure described in Example 2 for converting Compound 2e to
Compound 2, Compound 5d was converted to provide Compound 5 as an HCI salt.
MS (ES+) m/z 491 (M+H"). 'HNMR (DMSO-dy, 300 MHz) 6 1.13 (m, 4H), 1.54 (m,
2H), 1.77 (m, 4H), 2.21 (m, 4H), 2.37 (m, 1H), 2.64 (m, 2H), 2.71 (m, 2H), 2.96 (m,
2H), 3.23 (m, 2H), 3.45 (s, 2H), 3.84 (m, 2H), 4.45 (m, 2H), 6.54 (m, 3H), 6.98 (m,
2H), 7.61 (d, J =8 Hz, 1H), 8.01 (br s, 1H).
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10 Conpound 6a (colorless liquid; purified by flash

chromat ography (on silica gel, eluted wth 30-50%
wetlwlh2@set at e/ hexane with a few drops of TEA)PCIVBS2003/025782

(ES+) mz 301 (MtH+ OO%ﬁ%NNR (DMSO- d6, 300 .14

(mPcﬂUXIO‘VJ) 45 (S 2 GRmruét) , 1-3688(

2 ; N
. (s 3H), Usi ng the pgrocedu
3d’escrl bed ikpe converti H%l

| ) RO
" Conpound 3c, Conposmdpba was converted to CoﬁlpoHnd 6b
(purified by flash chromatography on silica gel,
el uted with 30-50% eCRPCHacet at e/ hexane with a few
drops of TEA). . nz 319 (MrH+). 20 Using the '
procedure descri b¥d i | pl e 3 for converting :
ONMPO , Conmpound 6b was converted
to Conmpound 6¢ (pursyfi'ed by flash chromatography on
silica gel, eluted with 30-50% et hyl acet at e/ hexane
with a few drops nf TEA). M5 (ES+) mlz 375
Usi ng the procedur@ogescrl bed in Exanple 3
cgnverting Corrpour;qIB toy Corrpound 3e 9

WR'S d to Qcmpun 0
W ge| Iuted th 15- 3% et hy!
e/ haxane V\Athafe 6ps ). MS (ES+) mz

ch
377 (MtH+) . 1H NVR ( DMSO- d6, 300 ) 8 0.91 30 (m
4H), 1.12 (m 2H), 1.29 (m 1 1(s 9H), 1.53
(m 3H), 2.63 (HCI2H), 3.9 .35 (s, 3H),
44%@ (§HDH) H3.88 (m 2 , 7.68 (m

&
PCT/ US200: U82003/ 5782 J Usi nght he procgdure described in
Exanpl e 3 for "convertiggg §$onpound 3e to Conpound 3f,
Conpound 6d was converted to Conpound 6e (white
solid). M5 (ES+) mz 277 (MtH+) . 1H NI\/R (DI\/ISOdG 300

I%;%%th(arﬂrmfgiox e of E‘%(%}ﬁ 5 zﬂq)tfle gplg'é%r(leﬁ;e rezrlgﬁnts &cg%artlﬂgl_?naterlals
%n'é&xm £3 f1foke (sﬁl‘lle% i the %rt."'oqch&%omp%lﬁglds JF thd pleSnt dentich rgéy be

Usi ng 't he procedure describ
prepﬁe«hmplwmg,bmmod:hmdto ng Conpound Ic to Conpound
| e, Conpound |Ic was reacted wi th 3-am nobenzoic acid
Conmpound 6f to 10 provide Conpound 6g as a white

25

egﬁr phous solid. M (ES+)Narng 220 (M+H+) . 1H MS (m/z)

18 1,4,5,6-tetfahydro-2-methyl-[3—[[1—[1-oxo-3-(5,6,7,8-tetrahydro- 456
1,8-naphthyridin-2-yl)propyl]-4-piperidinyl jmethyl]-5-
pyrimidinepropanoic acid

19 1,23 4-tetrahydro-B-[[1-[1-0x0-3-(5,6,7,8-tetrahydro-1,8- 491
naphthyridin-2-yl)propyl]-4-piperidinyl Jmethyl]-3-
quinolinepropanoic acid

57  5,6,7,8-tetrahydro-B-[[1-[1-0x0-3-(5,6,7,8-tetrahydro-1,8- 491

naphthyridin-2-yl)propyl]-4-piperidinyl jmethyl]-3-

quinolinepropanoic acid
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30

NVR (DMSO-d6, 300 MHz) 8 4.13 (m 2H); 5.42 (t, J5 5
Hz, 4H), 6.81 (m 4H). Using the procedure described

WO pooEezapt € 1 for converting Conmpound 1j to Cop@DUsIH03/025782

1k, Conpound 6g was reacted with Conpound 6e to
produce Con'pound 6h (purified 15 via RP-HPLC. 5-50%

a onitril M5 (ES+) miz 478
flﬁ 1ace 03%@ %Btalﬁggéle{sdllrergz)%escrl bed in Exanple 2

for converting Conpound 2e to Conpound 2, Conpound 6h
was converted to Conpound 6 (purified via RP-HPLC. 5-
50% acetonitril e/ water, OExampER) . M (ES+) mz 464

%3'\@5” EEN &2@%&%&%@&%038@@ }-f(-%erzﬂy'l]ethyua-
(m 2E|) 727 (1r2n 74?1’p8’adﬂ1§‘i§’53 %’tcfiséld((’39‘15(5_b (I,m éH)Zl ?m38_|
). B.65 (m 2H. O Ne(OMe) HO O Ne OH BocN HOST.

HBTU BocN Ove = 2c_. NMM 6a Br O (MO 2P( Q CH2OO0OCH3
prosgdys dresihediimExamnle § dongonzerting 6)@@1@9@ 3ato

o BB N Rpr b e el ol e Ran TR
Mdmpdabld 60QdlorlesS i dNp GO byMlash NB@en 6 gréphyNoh 'silig gel, eluted
with 30-50% ethyl acetate/hexane with a few drops of TEA). MS (ES+) m/z 301
(M+H"). 'H NMR (DMSO-ds, 300 MHz) & 1.14 (m, 4H), 1.45 (s, 9H), 1.62 (m, 1H),
1.68 (m, 2H), 2.44 (t, J= 7.5 Hz, 2H), 2.63 (m, 2H), 3.18 (s, 3H), 3.68 (s, 3H), 4.08 (m,
2H).

1

Using the procedure described in Example 3 for converting Compound 3b to
Compound 3¢, Compound 6a was converted to Compound 6b (purified by flash
chromatography on silica gel, eluted with 30-50% ethyl acetate/hexane with a few
drops of TEA). MS (ES+) m/z 319 (M+H").

Using the proceédure described in Example 3 for converting Compound 3¢ to
Compound 3d, Compound 6b was converted to Compound 6¢ (purified by flash
chromatography on silica gel, eluted with 30-50% ethyl acetate/hexane with a few
drops of TEA). MS (ES+) m/z 375 (M+H").

Using the procedure described in Example 3 for converting Compound 3d to
Compound 3e, Compound 6¢ was converted to Compound 6d (purified by flash
chromatography on silica gel, eluted with 15-35% ethyl acetate/hexane with a few
drops of TEA). MS (ES+) m/z 377 (M+H). 'H NMR (DMSO-ds, 300 MHz) 6 0.91
(m, 4H), 1.12 (m, 2H), 1.29 (m, 1H), 1.41 (s, 9H), 1.53 (m, 3H), 2.63 (m, 2H), 3.98 (m,
2H), 3.35 (s, 3H), 3.48 (m, 1H), 3.88 (m, 2H), 7.34 (m, 1H), 7.68 (m, 1H), 8.43 (m,
2H).
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NH Ic DVA 6e, | "N HOBT, HBTU, NMM N COOCH3 6g 01
I N6h NNHHOHCL I i , | COOH 6h 4N HO (ac) N O~

WORMN4BR3ZI0 H H O Cpd 6 Exanple 7 PCT/US2003/025782

(3-[2-[1-[3-[(1, 4,5, 6-Tetrahydro-5-hydroxy-2-pyrinidin
yl ) am no] benzoyl ] - 4-

.iﬂg [ﬂe&k&%h&@tﬁ Cﬁribeé E&érg]glgg . oglgﬁge fd °

€ procedure escr

@@ﬁp@fnﬁlsm,g:cﬁﬂpmmdrﬁd Wds dopvésnstno mmlpoaﬂa 69(1mand)3 IMS (ESH)

was react W th 3-am nobenzoi c acid Conpound 6f to
Ipﬁo&x77c(M+P%a>nﬂ6 DR TRMSO s a0t Hahd P S dtis 2Ep| 1. 1P, (mvgH), 1.44

@E%%(Q%m%)‘ B g S 08t L g, 200

1mm, 75! m, 1H) 57594(@& 121y) 8.57 (8424M 2H). 10 Using the
procedure described i'n Exanpl e 3 for converting
Conmpound 3mto Conpound 3n, Conpound 7a was reacted

d whi lid;
{ibe e Quy eergetoed B Buihgle PR FPE AR 4 P o
Eglﬁﬁounwﬁegéoﬁq@m WO Rreikh E’)%%QQ%EQ%&Z %&g (ﬁdiz‘l%)()und 6f to

Usi ng the procedure describ

Iﬁmmdpfem’poﬁmi 6g anwwhité amo@thmmomhd :ms (ms+)wmomm+m) 'H
7b was_ converted to pro

Wﬁ@l‘égprcﬁ 36 Milz) Bdi)3 (wp, 22H4)8§>4% KHHLIT’)5 i3 |4HQW&81 (m i)
(DVBO-d6, 300 Miz) 8 1.03 (m 2H), 2.22 (re, 4H),

1.499 (m 1H), 1.66 (m 2H), 2.65 (in, 2H), 2.76 (m

Qiihg thd.posceliite d2bdribed il Bx4riple 1 for converting Compound 1j to Compound

1k, Compound 6g was reacted with Compound 6e to produce Compound 6h (purified
via RP-HPLC: 5-50% acetonitrile/water, 0.1% TFA). MS (ES+) m/z 478 (M+H").

Using the procedure described in Example 2 for converting Compound 2e to
Compound 2, Compound 6h was converted to Compound 6 (purified via RP-HPLC: 5-
50% acetonitrile/water, 0.1% TFA). MS (Es+) m/z 464 (M+H"). "H NMR (DMSO-dj,
300 MHz) 6 1.11 (m, 2H), 1.19 (m, 2H); 1.49 (m, 4H), 1.68 (m, 1H), 1.72 (m, 4H), 2.72
(m, 4H), 3.15 (m, 1H), 3.65 (m, 2H), 4.38 (m, 2H), 7.12-7.51 (m, 4H), 7.73 (m, 1H), |
8.21 (m, 1H), 8.65 (m, 2H).

O

0 NHMe(OMe).HCI
N/Me
OH |
BocN HOBT, HBTU BocN OMe

NMM
2¢ 6a

B Br o (MeO),P(0)CH,COOCH,

N NaHMDS
¢ | N 6¢c
a BocN 6b N/

n-Buli
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WE@A0K020§33H OH 31 2. HAO HO 7a

4H), 3.34 (m 1H), 4.13 (s, 1

H, 7.12-8.78 (m 8H),
9.91 (s, 1H). H2N COOH SMe”l 1 i

N

H

.
0 6f H N~NBoc DVA N N
6e, HOST, HOPOU/USEBILY257S2
NNMNNlN?bO&CFB?a )W | HO'N 7b 4N HCl
HOC N | I‘l]’d@dlb%)HHOlO e 8 Q[2-]

1-[

B[7)
p|6per' 9
(Cpd 8) The acid Conmpound 8a was derived fromthe
corrl%g%gndl ng et hyl tePCYs described in 15
OO/%

§_of which was described in WO
2801 USI he ‘pr@icedure described in Exanple 5

Gdor ConveRel a to Conpound 5c, Conpound
8a was gg\?ct ed Corrpound 6e to yield Corrpound 8b
(@Mgfl 0% tonitrile/water, 0.1 %
3{ n1 z \9?8 04/ 020435 !
TE 3992003/6}‘2578 U@)ng t he procedure
ri bed TmExa or nvertl ng Conpound 5¢ to

ppound SpmMBpnpound 8b was converted to provi de
Conpound 8 as an HO salt. 5 M5 (ES+) mz 45,1 (MHt).
"H (DMSO-d6, 300 MHz) 81 (m 2H), 1.19 (m
2H) HOBT49 (m 4H), 1.68 (m 1.72 (m 4H), 2.72
(mﬁ%@[% 2.98 (m 2H), 3,18 (

COOCH,;
—_— |
6g NAN N 6h
H H 0O
B
HCl1 =
6h — | |
H H O Cpdé6
Example 7

B-[2-[1-[3-[(1,4,5,6-Tetrahydro-5-hydroxy-2-pyrimidinyl)amino]benzoyl]-4-
piperidinyl]ethyl]-3-pyridinepropanoic acid (Cpd 7)

Using the procedure described in Example 3 for converting Compound 31 to Compound
3m, Compound 31 was reacted with 3-aminobenzoic acid Compound 6f to provide
Compound 7a as a white amorphous solid. MS (ES+) m/z 235 (M+H"). 'HNMR
(DMSO-ds, 300 MHz) 6 3.18 (d, /=12 Hz, 2H), 3.35 (d, J = 12 Hz, 2H), 4.09 (m, 1H),
7.55 (m, 2H), 7.84 (m, 2H).

Using the procedure described in Example 3 for converting Compound 3m to
Compound 3n, Compound 7a was reacted with Compound 6e to produce Compound

7b (white solid; purified by RP-HPLC: 2-30% acetonitrile/water, 0.1% TFA). MS
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15

1H), 3.65 (m 2H), 4.33 (m 2H), 7.25 (m 2H), 7.51
(m 1H), 7.73 (m 1H), 8.21 (m 1H), 8.31 (s, 1H),

W(82(ﬁ)5/02(]1$5 2H) i Ge N HOST, H HBTU, nCOOCHECT/HSB08625782

N N HJO (ag) 8b CN -NT HC1 COOH Cpd 8
(ﬁsﬁww%ﬂﬂﬁe procedure of Exanple 8 and the
appropriate reagents and starting materials known to
those skilled in the art, other conpounds of the

| INiRS@RtHrédeY R b RFbEMIA E)ﬁlmlﬂé 8 @af ®@veriag CepdundBih td10t
"limted to: Cpd Nane M5 (mz 20,

Genipoed Be fewdpwxolb Bag¢onverig togrovide Compommds? aiea whity golid.
NSRS T o T AIVIR RME e 90 MEaRS L9031 28222 (.

BDLith S W0 1165y 2P 2,550 2ED- 276 (. 280, 3,06 (o, 27D, 18 o,
4B13. 3Mmth)4Fllldl(SL 1H)y 7)1 p+8JY8y(n,-8H)pP P e, lemyl ] ethyl]

-3 pyridi nepropanoi ¢ acid and pharmaceutically

accept abl e sal ts ther eof. 15 99 WD 2004/ 020435

PCT/ USZOOEH@@ cEGogmle 9 L2-L

1- &l 4(2|d|nylamno)butyl] 4- pi peri di nyl ] et hy
1]k 3- pyrlldl nepraparffic R acid IfIde 9) 5 A mxture of

Xonmpdmd 6e (HMA g, O. 44 @@@1 nL) and NVM
dggdg 9l—6-89—rmoH—wa .5 h at rt then
led i & H6lice bath. HO

OH 31
Oe,
HOBT, HO
HBTU, f
HBTL N ©\m
Ta ——» o)
1
AN HCI
b

Example 8
B-[2-[1-[1-Ox0-3~(5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl)propyl]-4-

piperidinyl]ethyl]-3-pyridinepropanoic acid (Cpd 8)

The acid Compound 8a was derived from the corresponding ethyl ester as described in

W099/31061, the synthesis of which was described in WO 00/72801.

Using the procedure described in Example 5 for converting Compound 4a to
Compound 5S¢, Compound 8a was reacted with Compound 6e to yield Compound 8b
(purified by RP-HPLC: 10-90% acetonitrile/water, 0.1% TFA). MS (ES+) m/z 465
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4- Br onobut yryl chl ori de Conpound 9a (0.06 niL, O0.58
mmol ) and NMM (0.09 nL, 0.89 mmol) were added and the

WO e@ae@ss m xture was stirred for 6 h at 0 C apdI/us2003/025782
overni ght at A The reaction m xture was washed with
(M&Hlx at ed NH4Cl solution (5 10 nL), water (5 ni) and
INHO (3 x 10 nL). The organic |ayer was dried
(Na2SO4) and concentrated in vacuo to yield Conpound

I

URBeTh A RO Semin SRl et Qb S8 o
CofnpCons Cuiniund 8b Gv@ts gonvekted to ghovideoCompouadd 8 as an HCI salt.
2-am nopyridi ne Co

d9 0. 39
S VEoiESenaUE 461 OHEF). THATMB oM O 3 MHE G BB ATt 19 m

2 AR B8, B3t -F@/ 05, oo .

\666 TR 39 tn 35), 250, 21D 5E§rt)1m1274&a [Mfﬁﬂ)l (m,
Usi ng the E rocedure described in Exanpl e

1H&xr&/39Jr(tS1 hd), ouAH)-6h to A Compound 6, Con'pound 9d was
converted to Conmpound 9 (purlfl ed by RP-HP C 2-,30%
acetonitrile/watgr, 0.1% TFA). MBS (ES+) 2 ¥25
(MFHH) . H NMWR

11 (m 4H), 1. ), L. H, 2 1604l

N, 39 (OO 21 .
| 2 4.61 ( . 8H). N
"NaNH2  9a O - 6e Nwib~ Br N 9b

DE m A DMAP 0 tol uen

-HCl
4N HCl (aq) “ |
8b NN
H !
10 Using the procedure of Example 8 and the appropriate reagents and starting materials

known to those skilled in the art, other compounds of the present invention may be

prepared including, but not limited to:

Cpd Name MS (m/z)
K 20  B-(1,3-benzodioxol-5-y1)-1-[1-0x0-3-(5,6,7,8-tetrahydro-1,8- 494
naphthyridin-2-yl)propyl]-4-piperidinepentanoic acid
21 6-methoxy-B-[2-[1-[1-0x0-3-(5,6,7,8-tetrahydro-1,8- ' 481

naphthyridin-2-yl)propyl]-4-piperidinyl]ethyl]-3-
pyridinepropanoic acid

and pharmaceutically acceptable salts thereof.

15

99



15

20

25

N NCpd 9 HO Using the procedure of Exanple 9 and the
appropriate reagents and starting materials known to

wo bwge2®Bii | |l ed in the art, other conpounds of PEBUS2003/025782

present invention may be _prepared |nclud|ng but not
linited to: Cpd Nane M5 (HEample®> (3-2-[

RO TR U A

" (3-(1, 3-benzodi oxol - 5-yl )acﬂei‘(b%d@)}o 4- (2-pyridinylam no

)butyl] 468 4-pi peridi nepentanoi,c acid ' 24
(3- (1, 3-benzodi oxol -5-yl ) -1-[ 1- oxo- 4- (2- pyri di nyl anmi no

Adinsstamegad it (€1 MRS EGTD G oy o0 L
0. Sﬁﬁﬁlolﬂv&eﬁﬁl@ﬁ%fﬂdSEtamltﬂen coolMlih @h @MagPanoi ¢ aci d 5 -
and pharmaceutically acceptable salts thereof.

4R empibatyi@chloride Compound 9a (0.06 mL, 0.58 mmol) and NMM (0. 09 mL,

06%%?{% éﬁfﬁ %%l]t{aeeﬁgé%nf m1§ctu6re tweats rst?rt}(\{cg %or 6% 4 oa)r(Pé 2

o%ﬂl Ht ‘élt]ﬂy &L@&J&gh&mﬁ it rv&yb ggﬁfl&f)@ﬁﬂ 'sauﬁ@édqm@%ﬁl%n (5

ngy t he procedure In Exanple 6 f

n@Io)1 wvatdr i(hen[Gan dNHECIHE xt I mThnPleiogatid ,layﬁowpmdmmﬂ (N2aSO4) and
was converted to ound 10b (colorl ess |
capegIRiEd i yaguode b{lce@h W A HRcous Pilcé/@g@sﬁ)fyz P45M-

Ehyl acet at e/ hexane vvlth a few drops of TEA). M
E% S+) mz 407 (MtH+) as a racem c m xture that was
enantionerically separated using a chiralcel QJ co1unn
eI uting with hexane/ et hanol 101 WO 2004/ 020435

by $25 pgpol) pasadsisyl to 3 stiregyrelitravsth rgnprosnd SP PO g,

I 11*’91”?1%@ (rithspridde CBpatlage e 4323 g gy Mo

11(1E) ﬁfé)mlx&lre Rvak $eﬂL&bﬂ ove‘ifn@ht ar(dﬁon&eri'tl)aiedﬁn &&cz(od Th&bralgue was
pwﬁq@ byﬂ?é’ HPB@&@&%O@ %Fé@@rtrll?é‘éiatﬁh Og%a hp |Aé tqsgwe (Compound 9d as

conver ?ﬁé’@l to Compound 6e, Conpound 10b !
vvaos11 con ert)eclgl/ ovi ae Corrpound 10c as an HO salt.
MS (ES+) mfz 307 (I\/HrH-Ir) "H NWR (DI\/BO d6é, 300 I\/Hz) 5

0.98 2 1.53 4H), 1.81
Using thfgrpgqcegl)me @pq)nbeé nglixa(r{gle 2yt coglvgl]zmg %ﬁ)mp_ppsld o ?(]5 3

(Eqﬁlpqﬂg];al?@ gS ngotnﬁﬁf 9(1\|_V|)|5g C()&ﬁ/g{t@d %gﬁl Crap?uglrcﬂ#(pugﬁ:%d b)7 RPSHPLC: |
2-30% acetonitrile/water, 0.1% TFA). MS (ES+) m/z 425 (M+H"). '"HNMR -

(DMSO-dg, 300 MHz) 6 1.01 (m, 2H), 1.11 (m, 4H), 1.36 (m, 1H), 1.69 (m, 4H), 2.16
(m, 2H), 2.39 (m, 2H), 3.21 (m, 2H), 3.76 (m, 2H), 4.26 (m, 2H), 4.61 (m, 1H), 7.31-

8.72 (m, SH).
SN
o @ (L
Brw NH,

COOCH; ¢

— 9d

N 9b
v BT DIEA

DMAP toluene
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10 C17H26N203-1. 63 CF3COOH- 0.2 H20: C, 49.08; H, 5.70;
N, 5.65; H20, 0.73. Found: C, 49.10;.H, 5.66; N,

WG2®3/02H20, 0.93. Using the procedure descri beRCT/ImS2003/025782

Exanpl e 7 for . conver {ing Conpound 7a to Conpound 7b,
Compound 7a was re ct d with Conpound 10c to produce

Conmpound 15 10d. g the piaogagurg)described in
ir@b&g@pmmdﬁo Conpound 3,

Exanpl e 3 for conver
ound 10d[way converted to, mpogeige Conpound 10 as

R N rifded by RP-HBLGkcaBord0%
acetgnitri Ioe/ wat er, 0.1% TFA). I\/IS (ES+) Wiz 510
( MtHH+) . 'HNI\/R(DI\/BOdG 300 MHz) S 0.99 fm 2H), 1.14

(2m941(H) ) E|)3 (rsnlgH)( ' 67T11:(1pmHz ' 3 3 (d

. m ’ NS - ’

=12 Hz, 20 2H), 3.81 (S 2¥) 396 Xm

1H), 6.75 (d, J= 9 Hz, 1H)H 7.1207.29 (m 4H), 7.63

(m 1H), 8.03 (m 1H). OMe Ove N Pd/C (109 N H2

COOCH3 - P. COOCH3 BocN 10a BocN 10b Ov N 4M HC1

UiRX e OrE&NHtDf Eﬁ(@ﬁl&l\i}ﬂé@ dd¥Che h‘& i redE OB sQa')i‘ﬁﬁ ﬁlaterlals
a e

P US2003/ 025782 10c ~J 1d
Ixpowinkp those ekilled imhe art, other compounds of the present mventlon may be

prepared including, but not limited to:

Cpd Name MS (m/z)

22 B-[2-[1-[1-0x0-4-(2-pyridinylamino)butyl] 4-p1per1d1ny1]ethy1] 475
3- qumohnepropanmc acid

23 B-(1,3-benzodioxol-5-yl)-1-[1-0x0-4- (2-pyr1d1ny1am1no)butyl] 468
4-piperidinepentanoic acid

24 B-(1,3-benzodioxol-5-y1)-1-[1-0x0-4-(2-pyridinylamino)butyl]- 4]40
4-piperidinepropanoic acid

25 6-methoxy-p-[2-[1-[ 1-0x0-4-(2-pyridinylamino)butyl]-4- 455

piperidinyl]ethyl]-3-pyridinepropanoic acid

and pharmaceutically acceptable salts thereof.

Example 10

6-Methoxy-B-[2-[1-[3-[(1,4,5,6-tetrahydro-5-hydroxy-2-pyrimidinyl)Jamino]benzoyl]-4-
piperidinyl]ethyl]-3-pyridinepropanoic acid (Cpd 10)

Using the procedure described in Example 6 for converting Compound 6¢ to
Compound 6d, Compound 10a was converted to Compound 10b (colorless liquid;
purified by flash chromatography on silica gel, 10-15% ethyl acetate/hexane with a few
drops of TEA). MS (ES+) m/z 407 (M+H") as a racemic mixture that was

enantiomerically separated using a chiralcel OJ column eluting with hexane/ethanol
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HCl |Od 4N HO ~ (agq) HO, COON ~ - ~~~~ N N N Cpd

10 HHO Exanple 11 Using the procedures described in
we2@apk@ss 6 and 8 for preparing Conpound 8, theCT/BS2003/025782

enanti oners of Cbnpound 21 were produced fromthe

(éﬁaﬁ)t. 1BMNYIR GIMIOks, IMEMHmD O g dden; KD al - 19 metiediddi(eOH),

b-1 (] t t] -2 (] : .
i BT 95)2%?266?@2#451@;5%@?&% 4 ppE P20E s, S, 401
h ty | cel
'(%gﬁﬁelue qphgyg%e?giﬂ Jgg?g% “3ggéﬁéﬁ8?ﬁﬁhégg Cﬁ)
Conpounds 10b 10 1 and ICb 2 were converted
individually to 2la and 21b, respectivel %ﬁe same
%@%@grq&ig@ae desceibed iy kxageple 6 fog copvert &9%8@0311 pdjtog. .
0t BE U ARERNNT onDUARIS 00, AARRIOPSY 8 Rl st

KIS+ i 3@75@4%1{“ ). 'EdNMIR (DMSOrd;, 361 heTz) 6agsends)of. 18 (m,
the resent i nvention may be prepared including

1501 1. ﬁb(mJ 415, f &d (bo 2Haqo%;|62\ﬁme2H\)52 8 (1) 4H2@a226(mreh¥ﬁo3<§3 fs,
3}@% %3 3B %A 2y o me 18t 5 38" Pt B @Y Al Fated for
@H%Ngn)ﬁmhleﬂcmmudﬁmld metozy Hl 5 30PN 5 4k NERD QPPN G dund:

aci

G -A8e0hbx §.663N] .65 Hx(h¥233- (5, 6, 7, 8-t et r ahydr o- 1, 8- naph
thyridin- 467

2-yl ) propyl]-4-piperidinyl]nmethyl]-3-pyridi nepropanoic
O 20U ORI VRO GRRE DmpBrATPA & 12
(3-(1 Benzodi oxol - 5-yl)

Congpeond 7()5C6m@918}dt'étwm@htcﬂ w],tB Compound 10c to produce Compound

IPESEP tf“rg“f’j%glr"’gé‘ﬁi éé%ﬁlgg% nﬁxa@?ﬁ%gﬁ{ﬂ:‘fglﬂg%qﬁé Br%'p%gmﬁ%rg to

(fﬂ'fgéc)uné@dcgl'}{ybﬁrfd R Whs cotivertel (9P dhce C‘Bnﬁa@ﬁﬂ(ﬂi@ HSan17E] salt

O C under nitrogen; isobuty
(ptudlﬁmﬂf}dimq 2-80% atgtoni@le/5ater, @HM))TEA?&)S MA e+ e 510

Th t t d f 30
MR B 38 s Ml W o
1
- EoRorD 25 (STl 1A% e o e sttt /4 o e
MBsBAUEGs, 3H), 3. 86 (m, 2H), 4.09 (m, 1H), 6.75 (d, J =9 Hz, 1H), 7.12-7.29 (m,

4H), 7.63 (m, 1H), 8.03 (m, 1H).

OMe
¥
=
2 -COOCH;
BocN 10a
4M HCI
dioxane COOCH;,4
0 — HN 10¢
‘HC1
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was partitioned between Et OAc and I N HCL The organic
phase was separated, washed wth H20O and saturated

wWONad@433ir i ed (Na2SO4) and concentrated in vapCDUSI®03/025782

afford Cbnpound 12b as an oil. quﬁgvnd 12b was used
in the next reaction without furthgr ~purification.

Butyllithium (2.5Min hexane, 4.1 ‘WN, 10.48 mol ) was
added 15 dropwi se to a solution o
4- br @#o- 1, 2- (et hyl enedi oxy) benzen

n, HOPAB i 40
M stirred a -8 l@ d a solution of

ConpHBTY 12b (N'Q,N6. 8 n1%4E (10 nL) was added
dropivag. Aftedlthé m xtwe was stirred at -78 C for
30 mn, the cooling bath was renoyed. The m xture was
stlrred an addi'tional 2 h at rt an MGuenched wth a
saturated 20 NH4Cl sol ution. The @grgani ¢ phase was
separ at ed, washed m%%$ brine, dri (Na2s™4) and'
conﬁgﬁggﬁy The r due'was puri via RP-HPLC to

Cb ound 12c (1.26
(roS OFHe mi xture

L W

OOH

¥ amet iy di si | j@% JTeE,
vvas added dropvvl 25 to a solu |on of trinmethyl

nTEq1¢- 07 L, 2.07 ol )
phosphenoacet at e (d{33 m_ 2.07 mmol) in THE (10 nlL)
at 0 T. The mixture was stlrred at 0 Cfor 30 mn and
a solution of Conpound 12d (0.18 g, 0.52 mml) in THE
(5 mL) was added dropw seExampledilxt ure was heated to
reflux for 16 h then stirred at rt for additional 24
h, cooled, diluted with Et20 (30 nL) and washed with
g@ﬁl%t urR deRiibB&in BEXEnESOMES FRYREpaWRS C@Eﬂp%Qnd 8, the
Na2S and 30 concentrated. The residue was purified
viaatiRpensief Compoyid/ 21 @ergpuaduted Zwm the esaitisimennoof0b.
Conmpound 12e (0.5 g, 1.24 mol) in MeOH (20 L) was
hydrogenated at 40 psi of H2 in the presence of 10%
PR hafhusariarh] GRERRMIL Bbdl (iERher kO fﬁter-ghﬁm f‘ﬁlﬁi -2 (1somer 2:
104 2004/ 020435 PCT/ US2003/ 025782 ermv
flpwer duting) woveobtzised b chifdh &TPLIC ¢hran&tom$h3z (:atnctmmanyqihesb 500 g

i 0 va 0 I Co ou f as_an oi| N
AR HE St TR TR S vt oebap. Compounds 10b-
%gﬂri]% gﬂ%ﬁkx}e@coﬁgﬁéd ﬁ’dm&r)auéﬂlﬁ'?% n%gadﬁgi fl‘i?)E ?es?éﬂtl%frxﬁoﬁy ﬁ’)t% same
nmeﬂbdsmed/ascmmﬁddbsnmﬂxampres3@nd18n concentrated in

5 vacuo and the residue was purified via RP-HPLC to

gi ve Compound 12g as an oil. To a sol uti on of Conpound

@é‘m& Qheérﬁ &d‘.ts"e (;IthEDC %e) 111'9 iﬁpﬁ@gﬂﬁ%% §01 ﬁ_g%%ﬂé;kql(s ]T%E%ents and

srhl;tmg nrataia)s kuewa tadoed sknﬂidda in thAagpsthat conipoundeo fith& prekent
was stirred at rt for 45 mn. A solution of Conpound
lil’zgntlW%y@%e@re@ne%lﬁlww)noaHapltsﬁ A (0.35 ni, 2

nmmol) in DM (10 nL) was added to the mxture

cont ai ni ng Conpound 8a. The resulting m xture was

gparred overnight at rt. Name MS (m/z)

28a  6-methoxy-B-[[1-[1-0x0-3~(5,6,7,8-tetrahydro-1,8-naphthyridin- 467
2-yl)propyl]-4-piperidinyl Jmethyl]-3-pyridinepropanoic acid

28b  6-methoxy-B-[[1-[1-0x0-3-(5,6,7,8-tetrahydro-1,8-naphthyridin- 467

2-yhpropyl]-4-piperidinyl jmethyl]-3-pyridinepropanoic acid
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Water (2 nmL) was added, followed by DCM (20 nlL). The
organi c | ayer was separated, dried (Na2SO4) and

w@omgmnisnt ed. The resulting crude Conmpound 12PCTHES2003/025782

used as such in the next reaction. The crude Conpound
12h was dissolved'in MeOH (20 nL) and 15 3N aqueous
NaOH (6 nmL) was added. T m'>ft e was stirred at rt
for 5 h and neutralized HCl . After the

LSRRI S 0 U BBy 2 pron

1H NMVR of  Conpoumgipkiidinebiidi Gpd 300 MHz)' b 1.09
(m2H)130(m1H) 1.4-1.7 (m 3H), 1.86 (m
1.94 (m 2H), 2.47 (m 1H), 258(d J= 7.5 Hz, \

'J%{% sollgtlcglgo%‘(%o&gpnbmg 32%@% 2% 52%%111&9‘ an;Ll ﬁi_IO/'M (314 L ngS ?1 mmol)
iR aﬁhyd'r‘&ls THE gglﬂl]}a) é%&o °(5 uﬂ(Yer ﬁlﬁrog%tl)l)mo‘tﬁltﬂ 5h(dﬂofoﬂma‘:te 2.67 mL,

1H, : Hz
20, S‘BSm(n@l) vy]as avld@l 1H2 syrlng)e The BEx{uge wasstizred fpﬁ3(§ mm-gndH)

0 im iy logyisgie 24 phcpimofes e A R o Heg e
WRAsGrarea sNAMeSt A stldelitBr 2 df A fle? GododRtrddal in vBOR, theNesidue
12d O (CHBO) 2P(0) CHRCORCHE THE 105 WD 2004/ 020435

WRETHauBReedbepsasBtOAc and TN ISk, Fhe @rgantgmha&awas\se@@a@d washed
“fl%AH@)(% gg& geﬁurm:e?f\lla}% %nec? N a28b4) an'él concentrate'c_l| in vacuo tg afford

Compound 12b as an oil. Compound 12b was used in the next reaction without further
purification. Butyllithium (2.5M in hexane, 4.19 mL, 10.48 mmol) was added |
dropwise to a solution of 4-bromo-1,2-(methylenedioxy)benzene Compound 12¢ (1.26
mL, 10.48 mmol) in THF (40 mL) at -78 °C. The mixture was stirred at -78 °C for 30
min and a solution of Compound 12b (2 g, 6.98 mmol) in THF (10 mL) was added

dropwise. After the mixture was stirred at -78 °C for 30 min, the cooling bath was

~ removed. The mixture was stirred an additional 2 h at rt and quenched with a saturated

NH,Cl solution. The organic phase was separated, washed with brine, dried (NayS0y)
and concentrated. The residue was purified via RP-HPLC to yield Compound 12d as |

an oil.

Sodium hexamethyldisilazide (1.0M in THF, 2.07 mL, 2.07 mmol) was added dropwise
to a solution of trimethyl phosphonoacetate (0.33 mL, 2.07 mmol) in THF (10 mL) at 0
°C. The mixture was stirred at 0 °C for 30 min and a solution of Compound 12d (0.18
g, 0.52 mmol) in THF (5 mL) was added dropwise. The mixture was heated to reflux
for 16 h then stirred at rt for additional 24 h, cooled, diluted with Et,O (30 mL) and
washed with sat. NaHCOj; and brine. The organic layer was dried (Na;SO,) and
concentrated. The residue was purified via RP-HPLC to give Compound 12e. A
solution of Compound 12e (0.5 g, 1.24 mmol) in MeOH (20 mL) was hydrogenated at
40 psi of H, in the presence of 10% palladium on carbon (0.2 g) for 16 h. The catalyst
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12f - TFA-HN OCH3 12h CH2Cl12 12g 0 HOBt, EDC Dl EA,
DV O 1. NaOH MeCOH CN): N NOCH3 2 RP-HPLC H 0 12h O

weenodfzaaiion /I 0O N NNOH HO O TFA Cpd RAT/USIONE 025782

t he procedure.of Exanple 12 and the appropriate
W@Sargmvgd B lteign PYfﬁgeW@t die aﬁl@ate R¥86 RPNGeBIratpd Bevacuo to yield

th
AR LR s o oo
}Blﬁlﬁ(}atl@ dTNATE nlVp wabhdded 84 solution of Com ound 12f (0.37 g, 0.91

% - benzodi oxol -5-yl)-1-[1-o0x0-4- (5,6, 7, 8- tetrahyd
mglo 1g_D(Z|M4(20 mL). The mixture was stirred at rt for 30 min, concentrated in

R0 RS0 R B PR Rk Sna iof B
hydroxy 509

2- pyrimdinyl)am no] benzoyl ] - 4- pi peri di nebut anoi ¢ aci d
"P@a solution of Compound 8a (0.28 g, 1.15 mmol) in DMF (40 mL), 1-HOBt (0 135 g,

fﬂ s gLS ﬁﬁé Z@, £21 é,[ll 0 &)égélf)én(dslbﬁi 083§ mir % mrr%l?were addgg under
gr@éh)anto Ak JidruRd W sttt }T5E 19 nkn. 3a R¥futih BEELRABENR f2g

(?)CSZI«?[Q 0-([6T-nmxol) 4nd BIFA 70.85 i, 2ahmdl)dn DNF (phLwas stided 2o the
-vl ) but | - 501 ) ) ) )
lﬁ}lxﬁ‘i)‘rﬁ épzfa ‘?%P%W]f‘as TheirerdltingapréEanes stingd @V ergghtabrt.

PR LS5, T OGR4 0 B A

driedSWas@hahy chtfdbﬂtra?e@/ | Therregting drufé Qempantel2h waised as such
acjd 31

- ipdby nedt refstiep hERAdeComped-12hsasglissolyed én MeRFh(29-mLgand

3N é&@eous NaOH (6 mL) was added. The mixture was stirred at rt for 5 h and
neutralized with 2N HCl. After the solvent was evaporated, the residué was purified
via RP-HPLC to yield Compound 11. MS (ES+) m/z 480 (M+H"). 1H-NMR of
Compound 11: '"HNMR (CDCLs, 300 MHz) 6 1.09 (m, 2H,), 1.30 (m, 1H), 1.4-1.7 (m,
3H), 1.86 (m, 1H), 1.94 (m, 2H), 2.47 (m, 1H), 2.58 (d, J = 7.5 Hz, 2H), 2.7-3.1 (m,
7H), 3. 15 (m, 1H), 3.51 (br s, 2H), 3.99 (dd, /= 5.3 Hz, 14.3 Hz, 2H), 4.49 (dd, J=5.3
Hz, 14.3 Hz, 2H), 5.97 (s, 2H), 6.45 (d, /= 7.5 Hz, 1H), 6.66 (d, J= 7.8 Hz, 1H), 6.69,

(s, 1H), 6.75 (d, J="7.8 Hz, 1H), 7.33 (d, /= 7.5 Hz, 1H), 9.82 (s, 2H), 15.0 (s, 1H).

X
OH  MeONHMe.HCI N_
OCH,
N 0] N 0
Boc -BuOCOCI  Boc
12a NMM, THF 12b
Br O
0 0
o > NaHMDS
12¢ o THF
12b N o) 12e
BuLi,  Boc (CH30),P(0)CH,CO,CH,
THF 12d
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napht hyri di n- 2-yl ) butyl ] - 4- pi peri di nebut anoi c acid 32
(3-[[1-]1-6x0-3-(5,6,7,8-tetrahydro-1, 8-naphthyridin-2
WO 2008/920435 PCT/US2003/025782

yl) propyl] - 4- plperldlnyl]nethyl] 3- qU|noI|quropan0|c

acid 33

(3 (4-fluor
4

ny.)-l-[l-oxo-3-

%%hydro 1,8
ebut anoi ¢

Boc
Bog” (47f 1 uor phenyl Yvidof J.oxo- 4 ( -tetrahydro 1,8
- 4642 naphphyrldln y1)%uty|] plperldlnebdtan0|c
acid 35
2-methyl -p-[[1-]1-oxo0-3-(5,6,7,8 te rahydr% 1, 8-naphth
yridin- 452 0 N SN
2=y1) propyl ] - 4- pi peri ‘I}netﬁyl] 5- pympnldlnepropano
ic id 36
e o 478
gﬁyg o- 478
Rapht hyri dit?e 2- yI9 propyl ] - 4- Eb@erldlnebutan0|c
d 87
(3 (3, 5-di fluorophenyl)-1-]1- oxoD§ﬁ§5 6, 7,8-tetrahydro
-1,8- 472

- pi peri di nebut anoi ¢ aci d 38

-( 1 P%@Kﬁﬂ&écﬁf7 8-tetrahydro

. R , ,DFE%-pif Pﬂ@butan0|c acid 39
Ig[ | - oxo- 5, 627 8- t.tl'ahydroqil Cg&gghthyr|(m n-2-yl)p
ropyl]-(3 041
[3-(trifluoronethyl)phenyl]-4-piperidinebu | C acld
40 :
1-[I-o0x0-3-(5,6,7, 8-tetrghyfirg-1, 8- tHyridih-2-yl)p
ropyl]-(3- 520 NN N -
[4-(tr|fluoronethoxy)phenyik-4 pi peri di nelkut anoi ¢ aci d
41 l

(3-(2-fluoro[1, 1'-bi phenyl ] -4- yI) 1 [1 oxo- 3- (5, 6, 7 8-
t et rahydro- 530

ht hyri di | ] -4-pi peridi nebut anoi c
[%&qgj ﬂg{ rocedure of gxamgl he] appro%rfglte reagents and startmg materlals

kﬁalgxgﬁ ?% fﬂo%‘@ §anés FRhOSX W R¥nbodids br ReProsehPinberfticd rﬁe%l Be
pﬁxaﬁmapﬁh&mgﬂdnmoﬂMyk@bmopyI] 4- pi peri di nebut anoi c
ictﬁ-gio 3-(5,6,7,8-tetrahydro-1,8-naphthyr|d|n-2-y|)p
ropyl]-(3- 528 (4-phenoxyphenyl)-4-piperidi nebutanoic
ggéﬁ[i4[l 0x0-3- (5, 6, 7, 8g4gkr ahydro-1, 8- naphthyr|§H§(gM@

A4.Q7

= =07

¥6) prieply3-peutzodiqpel-5-git) iyl I overt- (5 b 748-tetrabjydrodl8-nepr opdfié
iC aaiaﬂhthﬁndm— -yl)butyl] 4-p1per1d1nebutan01c acid

8-t et rahydro-1, 8-naphth r|d|n 2
; [ -,}31 (1, 3-benzod10xol 5 yl) 1-[3-[(1,4,5,6-tetrahydro-5-hy. oxy-y 509

yl) prQOqulldm}’@ia@@rfﬂbﬁnﬁWl] ﬁ‘mllPﬁ}ICHIHGIEUia}lmCdlm@epr opanoi ¢
d
A §4 e“é‘” G L b 7 06

trah -p1per1 111}’ propanoic ac
ggﬁ 'fBa IDI[H%B:de 05,27 Xltéti%ih%ﬁb'—i 84mphiRGEdifinaREANoi ¢ 501
?%%Q%}I]IF%thYlﬂ f %un}oéﬁlel?mp ?I?I%agdS tetrahydro-1, 8-

498 naphthyrldln -yl) propyl]-4- plperldlnyl]nethyl]
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pyri m di nepropanoi c acid 48
2-nmet hoxy-(3-[[1-[]-ox0-3-(5, 6, 7, 8-tetrahydro-1, 8-naph

wao boosjozii4ps 468 107 WO 2004/ 020435 PCT/ US2003/ PRBVSD03/025782
Cpd | Nane M5 (i z)

(Zptyl ) propyl ] -4-piperi dll nNhl}mret hyl ] - 5- pyr| m di nepr E8Km/z)

ﬁ[%’lﬂﬂo@l’ n%@tlll\i@g %fékﬂﬁfeﬁ‘iaﬁﬁ’q% &ni no] benzo;?ﬁsj1
4 p.rwehﬁhmlw;aré] yiepapyl]-4 pipegidinebrianeises @gnm c acid (Cpd

133 SRR Ofxdhtbkurg ?én‘éﬂ&d}gq‘zi‘yd;' de (3. Jikg
, o%%&ﬂdﬁg E’t ’t"zlégd%ﬁ[v%ﬂ]&ag@o(ld t -55 C

Uhderie -G Rse 8.5 g, 0.068

ml ) A- 1@12(9(0 2(3556 ‘?"S)te dﬁ‘ﬂﬂ@%a ﬁt‘ﬁ?ﬁﬂlﬁez over a perisgd

Of 1§ hd aﬁteﬁl??g cﬂygﬂ&% acixceed -50
e mxture was

\Bér I’Tﬂﬁ-(‘l&ﬂum@pﬁe@) 80 cxmBeﬂ6H%teltrahmrea$ C and cel i #4é4

(50 aphasrididdegnprp]-Aipkidtidencbasneieenined sl owl y
wi th blpsu[g?rphat eﬂ%%liaﬁ orll))@((lS 30 g:%r in 43 nL of H20

Wi | S-th8uererprybitiut leoxgad-(Re9:8-tefrahydo-18- The , 468
r esulmaphigpyridint diylgbuigds- 4vmpqr@dlefouta®0@ acfd | t ered over

0 BSOS TR iR 2@8@%9

| ayer2 Werrory FArnipeigin lswrpmno Omeﬂ rrL)

?%Lgr nﬁ@% b@ﬂ&%ﬂgﬁ}zl ?rﬂijolé 5'6‘“?8&1@ iy -and
tﬂe ¢o I&Aﬁéﬁ%ﬂ%ﬁl LFEI vvere r| ed iltered and

S7apP-a3, Mlﬂuﬂﬂ@)}feﬁﬁwlt[ﬂm@o%@ﬂ 6lng8-te@shydpit 8f i ed by 472
Kugelea Hﬂhyﬁﬂﬁu Vihsbp AN 4 plplrdtfBufandic adidd- 2 mMHg) to

y|e npound glzrbas a colorless oil. 20 A mxture
8 3- ﬁ:(fbfnﬁtﬂuom@?hemé) (40-080-49(5, @7 B5ctmltyyiro-1,8- 486
t ri rrmab;xﬂhsndmkhylebtyy@#@qéemdih&bmanommc% nmol ), cuprous

(0.5
80 S ks R 68 ety Ssmap i B pa - 4
?nd 'Iﬂ%?—( (Q‘B’r?ﬁ}?r i eggﬁéfég{’%ﬁﬁu@fng{a&%ealged tl(JéeS)O
r 11 5203 ok A n§)p irq t 20
LM T

clanbi frezi106:19f1N1 'Dbiplayie] Si- M@nqmﬁmeﬁ(s(mzsa@hyaﬁ) and 530
COHCQHS&%}RH%ldTHQ }Flﬁ%ﬁlﬂ%-g%én&iﬁébﬁthﬂc Bydfl ash col um

chronmat o el'uent % ive

H2( t ri-ttlng 0 methox ghepyl)- 1c{drm<@k3 6%6,55‘3 tatrplrysier oi | . 434
3-(Tri, &qaalbi;thmdny-lzef,ﬂ]pymfll]M-glpnendinlebnﬁamasacddssoI ved | n

%ﬁgygldﬁﬂg 0%6,%188{%51@}%3%&%%%§ld Dol g2

Phenypherd)-4ampsgdingpangic acide was filtered over

Qﬁ' It [?[[1T['T Coxdol 313, 37 8 -1y PP L b fiffyridin-2- 487
yl)propyl]-4-piperidinyl jmethyl]-4-isoquinolinepropanoic acid

45  B-[[1-[1-0x0-3~(5,6,7,8-tetrahydro-1,8-naphthyridin-2- 437
yDpropyl]-4-piperidinyl Jmethyl]-3-pyridinepropanoic acid

46  B-(2,3-dihydro-5-benzofuranyl)-1-[1-o0x0-3-(5,6,7,8-tetrahydro- 478
1,8-naphthyridin-2-yl)propyl]-4-piperidinebutanoic acid

47  2,4-dimethoxy-B-[[1-[1-0x0-3-(5,6,7,8-tetrahydro-1,8- 498

naphthyridin-2-yl)propyl]-4-piperidinyl jmethyl]-5-
pyrimidinepropanoic acid

48  2-methoxy-B-[[1-[1-0x0-3-(5,6,7,8-tetrahydro-1,8-naphthyridin- 468
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30 and the residue was purified by flash col um

chromat ography to gi ve Conpound 13b 108 WD
wWQOd402R68x135 PCT/ US2003/ 025782 as an of f - whi t BRCEHUB20d3/025782

Butyllithium (2.5Min hexane 9.44 nmL, 23.6 mmmol) was

gded dropwi se to a sol ni,i of Conpound 13b (3 ﬁg(g,/z)

6 mol) in THE (150 ™ IIHHQr arann

5 1 chbprepyidd-riperidinyl esthdig Rysmidn U I

was cooled to -70 C. The m xture was stirred at -70 C

for 15 mn and a solution of Conpound 13a in THE (40
rrL) was added dropw se Bkimpleddi'nt ai ni ng t he:

LR S S e 2 Ao aS b St fhg
period of 20 mn qﬂﬂ&inﬁ?ggﬁﬂol@wld‘(g%wed The

resulting m xturq wa over filtered and
10 evaporated. The residue was purlfl ed by flash

oo earseny (ehierl & pon BAIRGS )
é(dt & uné%% gUﬁ]d L3fuibf opéo&i)o?ﬂﬂ By (1'8‘.13 EQ).@G"SQQOHH Et,0

rogena he presence’ o

7@%@3 W@st adddd g}op&hselowﬁﬁ ] paﬁod‘t}fdﬁagmrsoﬁhat tHe temp'EtBeure did not
‘catal yst was renoved by filtration over celite a(? 5°C,
exdsed <1 °¢enthegeeling hyyh Mis semoved @nd dhs ixdurgyes prarned By to

| ash 15.¢ t d slowl
R EPp i CMSUIE SR % b Rt o

with ol hémsganuﬂohqms 80 grieahyll & I@G)Oﬁm}e&hmmmemjumwaasécept at
(1. 24 rrL, 11.53 mmol ) in DCM (

-2 SpWThearesuing mipBIe W WHTISH o félt%xey qutcrﬂgﬁ‘? 2t the solid

r COd"E gmﬁ vsas VE%};IX%%BE ’Et(}Ac ?%8'1@:’? er a 5-9'6)(??11&} Bk organic

1&%&1&5@ m&dswmeadvmmm IFH1t(1 @ mi),. sa’mqaiadaNsHm%((:lOO mL) and
solution (50 nm.) and DCM (150 L), were a&% Sh
bung D enllaykhe agaeousdpsr FeeertagiedwEthe@Ag §%It) and the

[
B B R
plHASLER hg{fbh@ AfsEMEG @M1 2pHY0 (e huest2 greHEpmtyield Compound 13a
hexane/ EtOAc: 4:1 to 25 1:1) to yield Conpound 13e as
agncolotlessRilsol uti on of Compound Be (4.45 g, 9.5 nmol)
in THE (20 nL) was added dropwi se to a flask
cont ai ni ng sodi um hydride (60%in mneral oil, 0.57 g,

AlthixdBre8TBLbrombRin6lind\@9 A0 ¢, 005 dig x@neth@&ﬂylaaaymg ()8 4Bl
60 C under argon. The m xture was heated to 60 3

OEQSrmal5, awpreus @rdide 6k gheéxdﬁmn&dumolelz(tmnheglylpilgsnlaﬁﬂ)ﬁaﬂadwm
e ¢ e}, ed150mr
(3R BEFES 1 R34 BB TR ) RO S0R) va
MBS, fSfowddas By® I(ID(HHL) athe drganT&lEtyéxesﬂﬁ Sepﬁramdmhd e agasous
evapor at ed, 'DCM (250 nlL) was 109

layer extracted with Et,0 (200 mL). The combined organic layers were dried (Na;SO4)
and concentrated. The residue was purified by flash column chromatography (eluent:
100% DCM) to give 3-(trimethylsilylethynyl) quinoline as a brown oil.
3-(Trimethylsilylethynyl) quinoline was dissolved in anhydrous MeOH (100 mL) and
K,CO5 (0.69 g, 5 mmol) was added. The mixture was stirred at rt for 1 h and DCM
(250 mL) was added. The mixture was filtered over celite. The filtrate was evaporated

and the residue was purified by flash column chromatography to give Compound 13b
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WO 2004/ 020435 PCT/ US2003/ 025782 added and the
m xture was' dried (Na2SO4). After filtration and

wer@poe@Esi on, the residue was heated at 130 (PEDUSR031025782

under v cuu Purification by flash colum

&lh%/ (eluent: 1% MeOH in DCM gave Conpound
13f as a yeI low oil. 5 A solution of Conpound 13f
(0.375 g, 0.88 mmmol) in MeOH (50 nL) was i
Byigtlohiema@eiM iimhd:}daﬂe,pxesmm;% Gﬁnrﬂ@%x/[aa bddedi dsopwise to a solution
carbon (120 ng) at | psi drogen for 2 h. The
e%@%n%mdﬁabn?é%@v%aé mm@h) i TH%.(BH) w3 ndssargoa, sied that ghe

%ﬁp\éﬁaﬂhe dm%ot YRG! 6’6 %ﬂ tflé)n 1?1% \lfﬁxtﬁret \;Jgsdgoo cﬂ@o%l i?.ﬁ‘:i%géi Huxture

was use as such™o r eac

Whé stitied aBdmbet 00 18 nsialand h@ﬂluﬁf)n EPOPRPHEhdLBG 10 THID(40.mL) was
82 mol) 10 in DCM (10 nL). The m xture was stirred

ef%ded drapsriserwhileamainganio s Hertamperatirlegtwoerc «f0rndt-20 §.v 4 fter

P S T T it s
yesl podesdded. ahs @ésﬁltirﬁ%ﬁm@furésﬁlﬁp Qﬁékﬂove@ ¢ C@é Oﬁlf@ed and

O 90 nmo and NW (0
endgterategy g)diﬁ r681®eafva80>u0ﬁe¢he flastxealiwren \@hlsmatcpgram (altuem C

s Mo AR Rt s Do R St S & et X e of
@Qﬂpbﬁlﬂmswé 05 &P IPhRiEne (106 nBIUds N 9@%&&&'@& tﬁ@gﬁy&‘ée of

The m xture was stirred at rt "overn
lindlag'd detdlystind g) el piiafbyérogarsfor Grinc éFhercatMt wasl mmdweg Iby
umat 80 C. ., .The re i due was, purified by RP-HPL
HBRTb B e G (e raM B VE CiRPO I o R FoI Y HEthEd fy flash

f
DR it ALy e

Cempoarrdri3ma;stawbhdvvas stirred for 20 h at rt and
neutralized with INHCO (10 nL). Purification by [
RP- HPLC yi el ded Conpound 12 as a white powder after

Axsﬁglggirl] gfr%th@zm chﬁr(( @%&b fyg?onétlzgl %h;ﬂt)sl Oskwégb%é 0

ﬂ]B:D'I)’V,aS 2d(ﬁ6 d(wpwﬂd—l)\(er aZ)ﬁﬁﬁ)d 6130 thirHp, a Sldon(afiCaingdund 13d (4.25

£ s b 6 0,48 192 § 8 o ok o
"Fheﬁm%re Iwa'§|)s’ur1rgd g\‘z?erﬁfght a]c‘rt 7A&ue|6|ﬁs NH;;U) Fsollgncgil(fb?nL)‘]afd‘DCM
0 50 Bdc) W&rd:.ad’dbld&l 'Rhe oi*gamﬂaﬁn @va&l sepﬁlbat&&arﬁi wadhied wifhissat. NRPICO;
(100 mL) and brine (100 mL), dried (Na,SO,), filtered and evaporated. The residue
was purified by flash column chromatography (eluent gradient: hexane/EtOAc: 4:1 to
1:1) to yield Compound 13e as an oil.

A solution of Compound 13e (4.45 g, 9.5 mmol) in THF (20 mL) was added dropwise
to a flask containing sodium hydride (60% in mineral oil, 0.57 g, 14.25 mmol, triple
washed with hexane (3 x 25 mL)) at 60 °C under argon. The mixture was heated to 60
°C for 15 min. Chlorotrimethylsilane (2.41 g, 19 mmol) was added via syringe and the
mixture was heated for 4 h at 60 °C. H,O (0.5 mL) was added and the mixture was

stirred overnight at rt. The reaction mixture was evaporated, DCM (250 mL) was
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WD 2004/ 020435 PCT/ US2003/ 025782 HCZ,, OH N 13b
Boc' N BuLi 13¢c N THE N Lindlar's cat Boc NOH 1 /
W@00DNe0438e 13c Pyridine Et3N 13d CH2Cl2 OMeCNEEL003/025782
co2Mve THF, OOONI ~ TMsCI N Boc N Boc N 13e 13f
ad@d?ﬁ*ﬂ?i tﬁgﬁqlxt&fé%ﬁddrﬁdm%'(h) 1 3fteBARrablofhzCadvaplRfdon, the esidue
H O NYN OH CO2Me CO2Me 69 cNN N HN 13h TFA N~
wasEh@ax@mu_l 19 ¢ for 23i undryKecuDv- Rogifieption by flash column '

" chromatography (eluent: 1% MeOH in DCM) gave Compound 13f as a yellow oil.

A solution of Compound 13f (0.375 g, 0.88 mmol) in MeOH (50 mL) was
hydrogenated in the presence of 10% palladium on carbon (120 mg) at 1 psi of
hydrogen for 2 h. The catalyst was removed by filtration over celite and the solvent
was evaporated to give a crude Compound 13g, which was used as such for the next
reaction. TFA (10 mL) was added to a solution of Compound 13g (0.35 g, 0.82 mmol)
in D|CI\/i“\\(1O mL). The mixture was stirred at rt for 1 h and concentrated under vacuum

to give crude Compound 13h, which was used as such for the next reaction.

Isobutyl chloroformate (0.118 mL, 0.90 mmol) was added to a solution of Compound
6g (230 mg, 0.90 mmol) and NMM (0.385 mL, 3.5 mmol) in DMF (8 mL) undér argon
at 0 °C. The mixture was stirred at 0 °C for 5 min and a solution of Compound 13h
(0.455 g,‘0.82 mmol) in DMF (7 mL) was added dropwise. After the addition was
complete, the cooling bath was removed. The mixture was stirred at 1t overnight. H,O

(0.5 mL) was added and the mixture was concentrated under high vacuum at 80 °C. :

, The residue was purified by RP-HPLC to'yield Compound 13i as a white powder.

IN aqueous NaOH (10 mL) was added to a solution of Compound 13i (0.15 g, 0.2
mmol) in 1,4-dioxane (10 mL). The reaction mixture was stirred for 20 h at rt and
neutralized with 1IN HC1 (10 mL). Purification by RP-HPLC yielded Compound 12 as
a white powder after lyophilization. MS (ES+) m/z 514 (M+H"). IH-NMR of
Compound 12: 'THNMR (DMSO-dj, 300 MHz) § 0.97-1.86 (m, 18H), 2.66 (m, 2H),
2.90 (m, 1H), 3.55 (m, 1H), 7.14 (s, 1H), 7. 18 (d, J= 8.5 Hz, 1H), 7. 24 (d, /= 8.5 Hz,
1H), 7.44 (t,J=17.6 Hz, 1H), 7.65 (t,J= 7.6 Hz, 1H), 7.78 (t, /= 7.6 Hz, 1H), 8.01 (,J
= 8.5 Hz, 2H), 8.19 (s, 1H), 8.35 (s, 1H), 8.91 (s, 1H).

O )
Boc—N LiAlH, 0
N-OMe —— Boc—NC>—4
5 Me Et,0 H

13a
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1.4N HC1l(ag) N 13i NNI NN 2. RP-HPLC purification H
H O TFA Cpd 12 Using the procedure of Exanple 13 and

WO b@w4appEsodpri ate reagents and starting nateri aPGI/UKIVOMIR5782
to those skilled in the art, other compounds of the
prRSent _kpventi on maybe prepared including, but not
Iim'te\d . Cpd Name B (miz) 49
(3-[2N 3-[(1,4,9, 8- tetrahydro- 5- hydr oxy-2- 530
pyrim ginyl) aini i peridinyl] ethyl] -3
qui noLinepr opgpeic-aci d 1 1 004/ 020435
PCT/ U%?quSI 025782 Czéj mz) 50
(3-[ 2 [3-[(3, 4,5, % et rahydr o- 2- pyridinyl)arrino]ben
zoyl]-4- 513 piperidinyl] ethyl]- Bqude I nepropanoi c
acid 51 _N
( 3-ifRarfs Tat] 1- ox L3 anMoMmaﬁgé hyr i di n
138-—501~ yl Jf pi/peri Uyl | _erhy! ]
- 3-Ryidivel i nepr opgﬂim c acid 52 Et;N
(3-[2-[1-[ 1- oxo- 5678tetrahy6}H®C118naphthyrldln
-2- 507 vyl ) pyl] - 4- pi peridi nyI ] et hyéé |
-qui nol i ne pan0| c awhi, 53

P-(1, 3- 20| xol - 5-yH¥F- 1-[ 3-[ (< B alydr o- 2-
506 0] ’ppnscpyl ]-4-pi I di anoi ¢
BeHN 5 N N

(3-( % od| oxol - 5- yI) 1 [3 [ (1, 4,1§f6 t et rahydr o- 5-

hydromp 523

2- pyr| m di nyl ) am no] be@égMg] 4- pi peri di nepent anoi c
acid '55
(3-(1, 3-benzogt
480 0%Falht hyr, di
@ﬁlmnplB(@
1- o%eOﬁ(S 6, 7, 8- tqgéahydro 1, 8 naphthyrldln 2 yl ) prop
yl ] -Ha3- phenyl - 4- pi peri di nebutanoic acid (Cpd 13) 5,
Di -tent-butyl dicar bqgate (041 259, 189 mmol ) was added

in one portion to id
4- ( 2- hydr o&ygg\@yl)p neOI(I:orrpound 1l4a (24. 429 189
WO

(5 9 7,8-tetrahydro-1, 8-
1- pesy di nepent anoi ¢

| ‘ 6g
RN Bh N7 meocoar T H
' NMM, DMF
CO,H

1L AN HCI (ag) X
13i

2. RP-HPLC

ificat
purification TFA Cpd 12

Using the procedure of Example 13 and the appropriate reagents and starting materials
known to those skilled in the art, other compounds of the present invention may be

prepared including, but not limited to:

Cpd Name MS (m/z)

49  B-[2-[1-[3-[(1,4,5,6-tetrahydro-5-hydroxy-2- 530
pyrimidinyl)amino Jbenzoyl]-4-piperidinyl]ethyl]-3-
quinolinepropanoic acid
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0O C. After 1 hour, the cooling bath was renoved and
the reaction m xture was allowed to stir for 20 h at

WOT004/00835 eacti on m xture was treated wth Et 2B /BS103/025782

m.) and H20 10 (500 nL). The organic layer was
€@ﬂar ated, washed with s®NanidH4C1(200 nL) and bri nMS (m/z)

tr ans]b‘ﬁ?l‘é‘ﬁtlyldﬁth}’l

apoﬁ% @Eg [%oﬁgﬁ‘%%ﬁ%f{? 23 ttﬁaﬂgggﬁl}l}é texlézor;z and 513

Aduinolineprepangidhacid t hout furt her

7 |
é‘m_ Poxhiay ggf ?éé &Aern e@h‘hgyrd} 3. msz 'of” 501
1 S SR b G D adpgineprrsreigactian. e

tlﬁ t6 i)[lJoirao %&etfa%’g?@foaité-n hthyrRiif- Eglcgnt 2?t507 !
Conpoﬁzﬂgsl?lﬁjau pﬁp y{]%yﬁi%&l\%agmge d(gygn@rc g‘%\i‘& se at -78C
Ber Pr(bO-twhrodiexol-6eyl)-1-AB4 @ 4,5 6ietralygra3® min at - 78 06

t he C@Qidﬂ}@)aﬁﬁﬁd‘]b&i@&ym-@Djﬁp@@dlﬁépénfah&cta@ﬂﬂper ature of
the reacti on m xtur owed to rise to -30 C over

280 lﬁq(h_ﬁ@ﬂ?woxot Eﬁ(l)('?@ zﬁ@ 4y 6detrgdydronprbydrofs addet?3

and tMW@a};nygmnm]h@nnoyl]vaaglpamcﬂmmtanolcsagld for | h at
The, 4 t

o BRI 0 TS 1o Lo

2004/ Wiy zlepwtﬁlwl?)a% HO (2 x 100

mL) and brine (200 nL). The organi ¢ phase was dried
(Na2SO4), evaporated and the residue was purified vi a
flash col urm chronat ogr apB¥amplgident gr adi ent :

A 1 S S S el e B o PR ol
syringe to a sol utplpéh(ﬁﬁeblﬁgﬂomagdiw{c phonoacet ate

(13.299, 73 mml) in THE (200 nL) at -78C under argon.
The reaction m xture was then stirred for 20 m n at

DL B A2 5L ST s 5 38l o o

H13- hydrﬁﬂyetlg@)jnpbﬁdﬂib Todpour@ 14a (14126 099 il dmtrbquéoo mL) 4t
r ermved and the reaction m xture was heated 10 t
G &1 ket bhow, thygeolingdeth was wm@tvgd enchﬁls redetionedxtuee waodllowed

35 REOYSTRG " e sndP M AL SR A

50@aili)C Tht 3yRhici@r $AP sspatRe, %@hé@ﬁﬁl@ﬁ’at\l\m 01 p2G0NBL) and
((140 r)rL) dr:/lg}se g‘ "Aft er f||trat4| ogzand ) an

@m;ﬁ%@%mld ﬁnd thied M@é@d)u e‘\fﬁﬁéilﬁmqrf a@@vapcaaﬁdmﬁwnmouwb
O SRS tntriy SRR R e v B Ao P o

of Corrpound 14d. Corrpound 14d, phenyl boronic acid
(1.55g, 12.32 mol), [RhCl(Cod)]Z (0.1& 0.227 innol)
fé\ﬁ@ilu@@@ of DVBRY ¢l 4g51 7950mebl i in Dfelvid 8¢ ordpiwesadded dRwise over a

g shhante TG ShPe e BpSnks S imo fichypom
(@d@l gdri) gggzt SEeC? @ﬁ*chtti_aﬁ tﬁee@ﬁ{peﬁmurmdﬁ Mt @x¥RA -beat ed doRuibAdr
Compound 14a in DCM (30 mL) was added dropwise at -78°C over a 50 min period.
After stirring 30 min at -78 °C, the cooling bath was removed and the temperature of
the reaction mixture was allowed to rise to -30 °C over a 30 min period. TEA (25.41 g,
251 mmol) was added and the reaction mixture was allowed to stir for 1h at rt. The

solid precipitate that had formed was removed by filtration and the filtrate was washed
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reaction mxture was allowed to cool to rt, Et20 (100
nm.) was added and the organic |ayer was separated.

wab@4mepdadus | ayer was washed with Et20 (2 x 1POI/DE}003/025782

and the conbjined organic |layers were. dried (Na2SO4),
whith| 0. 3N &tC1dR e WPaplor anddaine 39 mbyi Hgeorgaric phaeifasdiedi a

fl | h i.el di
CRtpy SR Hed MR R RN iRy f O 3R in i Boerinhy
(diderft Gradliert 1RQaRBMRIOAL TOOR 7003 164eld EbRpHInd Lfce Was

stirred at rt for 20 mn, concéntrated under vacuum
and purified via RP-HPLC to yield Conpound 14f as a

L SR R I8 R S e 5158 fhtin o
tr%ﬁﬁggsgﬁ%ﬁ?%@mﬂzﬁm&nﬁmw (BB D) 8478C daBfargon.

der argon. The m xture was
‘Btel reacttbnahixttre fvas then latirrédion 28 nsiolatit 1866 anfl aGohpion nfiCampound

0.66 g, _ 113 WD 2004/ 020435 PCT/ US2003/ 025782 (6 .
1461 § S TP T 50 8- J8% #4F O 2oty g Afigbstirrng

- Theet y . . . i aht. At
RS 77 SO bifhe PN BB Bl 1 SR PIRlE e heated
toiegluarfgedli Thé egeionvastse pas all@ded wrdoebto(rhlaidSeMperatnck and a
concentrated. The resultin crude und S )
sefgetech Baabsplytiony (AR mite wias pddech Fbf B sgaigh trorgenic
S
AR R DR biinE a0 Herleh (lsfoAfer
fidtrationeshdatvapdratiar, tHe rbsiduedvavepuirifel ivizeflashi dohun2iNcHrGihatography
After the solvent was evaporated, .the resi due_ was

(Puentieratiensyhaxpoe/PiQei: d 090 ve Sedmpatriding 3 migpyrepf £- and Z-
R EGREP O B £aN b 010 MO KA GHO VB0 O
Co2Me - No"N Boc Li HVDS Boc,
Compound 14d, phenyl boronic acid (1.55g, 12.32 mmol), [RhCI(Cod)]2 (0.1 g, 0.227
mmoD and Cod (0.557g, 5.15 mmol) were combined in H,O (15mL) and heated to 100
°C fér 3 h under a nitrogen atmosphere. Phenylboronic acid (1.0g, 8.2 mmol) was
added again and the reaction mixture was heated to 100 °C for another 6 h. The
reaction mixture was allowed to cool to rt, Et,O (100 mL) was added and the organic
layer was separated. The aqueous layer was washed with Et;O (2 x 100 mL) and the
combined organic layers were dried (Na;SO,), filtered and evaporated. The residue was

purified via flash column chromatography, yielding Compound 14e.

TFA (6 mL) was added to a solution of Compound 14e (1.48 g, 4.09 mmol) in DCM
(14 mL). The mixture was stirred at rt for 20 min, concentrated under vacuum and

purified via RP-HPLC to yield Compound 14f as a trifluoroacetate salt.

HOBt (0.333 g, 2.46 mmol), EDC (0.47 g, 2.46 mmol) and NMM (0.68 g, 5.28 mmol)
were added to a solution of Compound 8a (0.64 g, 2.64 mmol) in DMF (30 mL) under

argon. The mixture was stirred at rt for 1 h, then a solution of Compound 14f (0.66 g,
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14c THE 14d B(OH)2 C2Me TFA , N [Rhd (cod)]2 Boc
CH2C12 <cod 14e HHON OH TFA HN C02 Me H ga O HOBt,
wd 4do4BDE3s Dl EA, DMF CCO2Me 1. 3N NaCOH N ~\ N PCTNUS2003/025782

RS0 o o 0 b5 B P (L AR Aheeuiting
nfiREBwad §irk JvBs Al acRd g&eﬁer‘{& nﬁ@éﬂ&' Rlddd f?@&l&ri&n\% (DCM (20

, appropriate reagents and starti mat eri’a
ntlf)oT ke skgahleddydriwasisepaaated, doibt NaSOrpmddsicafiratdde The resulting

present in ?nti on may be prepared including, but not
cudeComwpoppd 142 wep ysadagsuch igthq pgxs yeactign. To a solution of

-(2- l3- 2 [ o P (W T A< - |
Corghnd PNV SR mpiaha EOIT 0 Paslled SOBIM RS
rrgﬁ;((blyi ?lmfghwem%utﬂed at it Yor@ae e wdukralized wish PNEHIECOTA fter the -
solvgnr‘:pwai evaporated, the residue was purified by RP-HPLC to give Compbund 13

after lyophilization.

O
;o cl
‘ OH Cl/lkﬂ/
O/\/OH (Boc),O O/\/ O
HN - DMF  Boc'™ |

DMSO
14a 14b Et;N
DCM
2
MeO’,P
O/\CHO Mo OMe O/\/“cone
N > N
Boc LiHMDS Boc -
14c THF 14d
1
B(OH), 4
©/ CO,Me TFA
Boc’N .
[RhCI(COd)]z CH2C12
cod 14e
H,O

COzMe 8a 0
TFA-HN
HOBt,
14f |

EDC

DIEA,

DMF
COZMC 13NNaOH

- | N dioxane
N N

H O 2. RP-HPLC
14g purification
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10 Isomers 1, 2, 3, and 4 of 1,2,3,4-tetrahydro-(3
-[[1-]1-o0x0-3-(5,6,7,8-tetrahydro-1, 8-

wmaphoosss di n- 2-yl ) propyl ] - 4- pi peri di nyl ] met hyP¢F/BSIp03/025782
3,19

ollnepropan0|c acid (Cpd 19-1
stirred solution of the -|nreq an1de 12 (3. 000
10.48 mmol ) and 3 15 br onpguigeN ' upeh15a (10.9
g, 52.38 mmmol) in THE (120Hﬂ¥§ wer e
n-BuLi (2.5 Msolution in hexane 21.0 nmL, 52.38 mol)
over a period of 20 mn at -78C  Thedddaction m xture
was kept below -74 C during the addltlon After the
addition, the mixture was stirred for 30 min at -78 C,
@ﬁﬂ% ﬂi@%@odeﬁﬁre“&’@x’aﬂ@lcbﬁt dhd tM@@ﬁ@%Y@ﬁéag&ﬁ@aﬂ@ﬁ&’ﬁhg Hlaterlals
ure was al to warmup'to rt over a period .
kinotwn t thoBh @klﬂleém hhg rartnwtht:nmelpmsdscpfeth@ prsderit ynehton may be
addi t | tur ed NHAC in water (50 nl), and it
gbp&gg £1§¥%ﬂ69(100 nm.). The organic |ayer
was washed mnth brine (10.nm), and dried over MgSHA,
%lltered and concentrate&_under reduced pressure. The
B4 due was purified by f¥¥€h col unm chr omat ogr aphyS @/z)

(540% .5 %%Haq 1-[1.8x85VYS, 6““83 JBhOMs- 1C@npound 15b &g
A

- oo yphi GRpinRof &), 1 H MR
2.22 (m 1H), 2.77 (m 2H), éOZ(d, J= 7

ot | 750

(t, J
7.96 (d, J =8 Hz, 1 H, 817 (d, J = 8

'Hz,1H),87O (br s, 1 H), 942(brs 1 H. To a

THE (166 mL) sol ution of E_&mﬂa&&l phosphonoacet at e

Sloa%srf BBl a4 Rt FoRP 4 Su R dro-1.5-

ﬁﬁbﬁﬂ‘lﬁldﬁ{ 2=y{ Propyi]- i[flg)teﬁ 81‘&151?%?1]%ﬁﬁﬁ&é‘lﬁe‘ﬁ%ﬁ?h@%&ﬁ?@pd 19-1,

xture was Stirred
resul ting thick solidifiled, i93:18-4) a THE (119 nl)
sol ution of the ketone Conpound 15b (4.76 g, 13.43
nmol ) was added at -50 C over a period of 5 min.
i gl [ 0 a
T Shr SRR S, GO0 AP (P04 1ER: iRk 4
bremotiiooling GemupainddSat(h&d gr EZ‘ 3&isaebl¥ or TIXF $120. mILheere added

' d. by . |
REVHr S raoh aplivoin TRCER: £ @;&ﬁﬁﬁ%ﬁ ROl ppeiigkor 20
M‘;%Sﬁ e—dgd@ t’bhéé&é{fo%trﬁ&td}@m J{tl o X729 s é%%ﬂg%b B8ditio? After

m.). The organic layer was over
the hdlqumj theamdk tare rveas stirred fdt 30moiant +281UC @ahdphcﬁs&a b&ohn'ghﬁth
h col umm chr omat ogr aph

resi due urj fied by
Wa%sneve%a@a@p %Crﬂonzw%%vvs%@f%d@ EMHRAAEVEE 8 p@n%ofl h.

e AT B SR AR B

mL), and it was extracted with EtOAc (100 mL). The organic layer was washed with

brine (10 mL), and dried over MgSO,, filtered and concentrated under reduced
pressure. The residue was purified by flash column chromatography (30%
EtOAc/hexane) to give the ketone Compound 15b as an amber foam. MS (ES+) m/z
355.4 (M+H"). 'H-NMR (CDCls, 300 MHz) & 1.26 (m, 2H), 1.46 (s, 9H), 1.78 (m,
2H), 2.22 (m, 1H), 2.77 (m, 2H), 3.02 (d, /=7 Hz, 2H), 4.08-4.18 (m, 2H), 7.64 (t, J =
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_conce fra

A MeOH (150 nL) solution of the ol efin Conpound 15c
(2.76 g, 6.72 mmol) was added to 10% Pd/C (5.52 g as

WO 30046006at er wet). The sol uti on was vacuum l\Ecﬂt)szoos/ozsmz

SR P SRR R LR G sty B Ho Fef B fi, .70

eacty 0914 tuggwas filtered and the filtrates were
& Bg ) reduced pressure. The residue was
purlfled by flash col um chromat ography (70 g, 3x25

f eluting wi.th 30% Et OAc/,hexane) to afford
%T%}’ ﬂéﬁ@#ﬁé?hﬂﬁ@n O&kaﬂwhmwoa@acatatq ﬂ1t65)ﬂ@L,I w8 mmol)

d
‘%Jsrgér nat | g& @Wﬁ%%@gﬁl E.Hﬁgéé 5}% %ﬂ]l 3 1n18|09 Syer a period of

Homiit dtefs ef. "ﬂ@eﬂi&@&lﬁdg @éxfﬁaﬂ}l doliéfiedOmixiirB was swa&d at —50°C for 20
conbined with 10% Pd/C (8.6 g) in toluene (210 ni) .
1 plottEprespltipg tpk sohlth’éec} @a@tuieom THFX1 17 mluaslugihakéthe datone

CorhBna BB TR 1 £45 Ritndn AL s RARP L 2 ox BEi o R B gpin.
AheahiRidigiap e @1ike BB chitben@sa hafh Bh@tind PiﬁvésEs%ﬂed for
rriz 417. 1 (I\/H—I+) NVR (CDC13, 300 MHz) 81.0-

15 Rin. 6ige reaption niisturowps thgn @afmxed {an2.8l) Th@re@@tlc@mwasimpmtored

}ﬁﬁé n%%e%(}_%blnjg t% ré}_té fnix%Ege was’ c@%te?j{'&m}b E@$%40]0 ﬁband it was
WasBdd With sia204419204 850 BEX 1) J2RPOAOBD 18R). 1Y oréz]ﬁ')lc I @r was

i ndi vi dual enanti oners of Conpound 19 were prepared
@Lﬁéawalt MggOs.Heteresh ad soncgntramezﬂumd@dretdakadlgexshm The res1due was

R T BRI enrto o S e eRlendd 1o

Iﬁ@rmmah td BivEXRRLEn ConBbiind Bicd ah Rfiber- d t
tetrahydr ogzgllzt hyri dl%eonC% ound 8a i nst ead ngpﬂfmlx ufwe()f

K.&ugonmers MNP SEST) @@rﬁidum@’ﬁlg% wer e separated by
sequential chiral chronmatography. The UV triggered
preparative HP, LC work was acconpl i shed using a 10

AT JRRIBY SR QRf : ‘
whi ch S\l/as f]?jlsl ed with 500 lgpgﬁlspeggpg | onar yﬁgllﬁmgg) wa}&

addedto IQ74BYC O\a& passip, HJatatenarey). Ghadiletdn WaswgenesndNy e

K-.25 d t NAUER 233
Bt PPt Sozadt o0 o B 558l Tibactnonp es RRyAd at t for
8 12 02hef reagibh AMixaRt Was ﬁﬁére& Ghd ﬁl‘é@ltrat@@wéfé c%gg&ltrated under

fraction collector valve (G lson), and Uni pol nt
redueed ptes&mff t T wesid@E W plirifvet &y ﬂashlcolzmh clirsma®@gsaph (70 g,

( dba donet| order: r.. 1 first .
Pa ey s g el agle X%em & ¢ o qnaling
d&ﬁpo’%naliéd 49811 iURiBg oﬁg%(l LIS duct,
| ul ose tri gtl%qs o@@hyl p {1 %mat ggfgé%tuéd
on a 20 mS|I|ca gel 5 cmlID; 41 cmlength u5|ng
hano el u 100 vol % at 80 ni/mn, and
’ué(ﬁ ttr‘? vf/g@ c kﬁﬁdgs the solvent. A solution of Compound 15¢(17.14
g, mmol), was combined with 10% Pd/C (8.6 g) in toluene (210 mL) with TEA (2.1
mL). The reaction mixture was shaken on a Parr apparatus at 50 °C and 50 psi for
about 28 h. It was stopped when the hydrogen uptake slowed. After chromatography
Compound 15d was isolated. MS (ES+) m/z 417.1 (M+H"). "HNMR (CDCls, 300
MHz) 6 1.0-1.6 (m, 6H), 1.45 (s, 9H), 2.0-2.7 (m, 8H), 3.00 (m, 1H), 3.26 (m, 1H), 3.67
(s, 3H), 3.83 (m, 1H), 4.11 (m, 2H), 6.49 (d, /= 8Hz, 1H), 6.62 (t, J = THz, 1H), 6.97
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resulted in 15d-1 and 15d-2 as a m xture and 15d-3 and
15d-4 as a m xture. The 20 isonmers 15d-1 and 15d-2

\Vommmmysmarated on a chiral colum: Chiral pak(PQT/BE2003/025782

fm;%g tris-(3,5-di net hyl phenyl car bamat e) coated on
msilica-gel, 5 cmID 41 cm |ength; using

et hanol as eluent: 100 vol % at 80 nL/mn.; wavel ength

220 nM This results in two pure isonmers 15d-1 and
Tiedndividuhl edantienes of dblsﬂpdtm&tl 1y weemregakrbyt @paQtingd ttRrsbmers

9- respectivel t he nethods described in
1556 g hemenEnaledt Catgovzh Bebglia 39chand 194, byt

sﬁfn%rntlét Sl M@&ﬂq@cﬁﬁld ngaosl cony l{e%m) %grrtpé)weéj § 1rAgxam1\:l>\fg 5, but

separa ed oh a

ugmgltns %tﬂahy(ﬁroﬁa%h@lyfidiﬁ@tdb‘{ﬂﬁbhﬁmlh GRfdamayg) coated on a
20 gmsilica-gel, 500 gr; 5 cm ID; 41 cmlength and

as eluent using ethanol: 100 vol % at 80 nlL/ m n.

th 2 | t t
VR 0 S AT R,
I T T Lo

Dyeagentigish fampression typePaodroml L5 01cbmnMDv@ﬁﬂ4W@Qﬁl4&5w1th 500

[ 025782 9-2,19-3,19-4: 1H NWR
SEREE T8 000 e ) B T S0 GV Eufiphany radicpigpw gressur
Iﬂ-lk')ng ﬁmg% a( @056 Uﬂ"‘&etecﬁ)r?ﬁl\@mEI@) ak@% XL4 (_}ﬁg 11(3 Qétoﬂz(}ﬂson) a
4QQI)S,YT lﬁg@ﬁur(llb (GJ;JSOH)’L H)2025'ré©abm callecRo t(@ﬂsamr), amfthﬁ)B O dilaction

: c?@t %ﬁt)rlnx(/)a,rf)é o lsc%ngn(ffﬂmgemi goricgﬁ gwgng%(Eg vqﬁlgg u@lvlgzejjg Ispmers

(fh?lﬁbéf@d b%s_eﬁ oi_fl gluﬂoﬂ oftted: 1S(§ﬂe1517ﬁ1%961€ité\n%41S_agluirgtfpifééwggec N
SQDaHBQd RonOsdigérs 1383 and 15d-MNisidgd Chiralpak® OD column: Cellulose
tris-(3,5-dimethylphenylcarbamate) coated on a 20 pm silica-gel, 5 cm ID; 41 cm length
; usiﬁg methanol as eluent: 100 vol% at 80 mL/min. and a wavelength 220 nM. This |
resulted in 15d-1 and 15d-2 as a mixture and 15d-3 and 15d-4 as a mixture. The
isomers 15d-1 and 15d-2 were separated on a chiral column: Chiralpak® AD: Amylose
tris-(3,5-dimethylphenylcarbamate) coated on a 20 pm silica-gel, 5 cm ID, 41 cm
length; using ethanol as eluent: 100 vol% at 80 mL/min.; wavelength 220 nM. This
results in two pure isomers 15d-1 and 15d-2, which were individually converted to 19-

1 and 19-2, respectively, by the methods described in Example 5 with the appropriate

reagents and starting materials.

The isomers 15d-3 and 15d-4 were separated on a chiral column: Chiralpak® AD,
Amylose tris-(3,5-dimethylphenylcarbamate) coated on a 20 pm silica-gel, 500 gr; 5 cm
ID; 41 cm length and as eluent using ethanol: 1‘00 vol% at 80 mL/min.; wavelength 220
nM. This resulted in two pure isomers 15d-3 and 15d-4, which were individually
converted to 19-3 and 19-4, respectively, by the methods described in Example 5 with

the appropriate reagents and starting materials.
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(MO 2P(O CH2 CO2Me CO2Me  NaHMDS BocN 15b N THF,
-78C to reflux 15¢c 10% Pd/ C5 CO2Me CO2Me H2, 60 psi
wmowhoBasN 15¢ + HN MOH, rt N 15d 15e 10 4RCTACE2003/025782
COOCH3, 15d di oxane HCI - HYA5f;1 118 WO 2004/ 020435
| PCT/ US2003/ 025782 15f COOCH3 HOBT, N N N N (NI ~COCH

- T Fl
Cﬁhsﬂ%aﬂ:@ 19-3 *1991 'ﬁ 5&%%9}00@@? #h'sf. 95((?1ﬂ)24H)
mrgdndi,zﬂltﬁ 3041 (Exarﬁﬁi)lse3 139 Smtj 1Ht)e4 taﬁpfrojpnlgaltﬁﬁs;@h vae?th 6.95 (m,
startin ials nogwn to ose skilled in e
%763%1519# gﬂ“g%a\]/ﬁ&l]a? S (vEenidls of the conmpounds' of the
5 5 present invention may be prepared including, but not
limted to: Cpd Name M5 (mz) 5-1, [

1, 2, 3, 4- Tet r ghyopioal Rothtlor df- 9x0- 4- (5, 6, 7, BOHRIchPRAM &1 of |
1Canparge N&- 3, Compound No. ' ‘
napht hyri di n-[2- JSRERNMEPH)- pil per i di nY1] - 31 qulGhiMepip
Pano]$4.1 , +30° 19-1 +15.85°
159-2 +62.03° 19-2 +24.15°
- 15d-3 -64.57° 19-3 -24.78°
! 15d-4 -30.99° ' 19-4 -14.57°

1\,]’ Br l y N 15a O
"OMe n-BuLi, THF BocN N
BocN 0] > |

(MeO),P(0)CH, A
CO,Me = “CO,Me

NaHMDS BocN N

15b . N
THEF, -78°C to reflux 15¢

10% Pd/C,

H,, 60 psi
15¢ >

MeOH, rt

CO,Me CO,Me
BocN N BocN

\ 7

10 15d 15e

4M HCI
dioxane  HCI'HN

15d
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5-3, acid 5-4 58a
5,6,7,8-Tetrahydro-(3-[1-[ 1- oxo-4-(5, 6, 7, 8-tetrahydro-
WA 2@4/04835 napht hyri din-2-yl)butyl] PCT/US2003/025782
-4-pi peridi hyl]-3-quinplinepropanoic acid 58b
8- Tet rahydr o-158- [ 1-[ 1+ 56,7,
1 84| 491 napht hyr igbBT2- y! Jbuty! ]2 4- peNi di
] obepnaic geid add phar '
agceptable salts tékg@f f. Optiical Rot at i@n of

Rot at i ongpf ' Conpo . Compound No. 5a (i
(in MOH) b5a-3 -6 -26.41 119 WD 2004115204
PCT/ US2003/ 025782 5a-4 -46 5-4 -19.57 Exanple 16 .
N-Met hyl -1, 2, 3, 4-tetraghydro-(3-] 1- oxo-3- (5,6, .7,

8-tetr - |
yl ) pr 5@%?[&% p
g d (Cpd—673) Co
met hod used to conVe
descri bed in Exanple 15, except in thlse t he
intermedi ate Conpopasi1d-igdinasieBkigd-ated-prior to, the

Boc deprotection step. The al kyl ated product 10
Conpound 16a was converted to Conpound 67 in the same

T‘@?ﬁ)@ﬁ RECLEH o%? gé X%pl\eﬂgg éggﬁl:/ﬁewir%%gtgt%cﬁ olve ?%\l}llgg sfarting materials

I%Bglﬁg{) i%’rtkb;é? thES(tﬁ )il/l‘{)tggifﬂl)t dc?ﬂéé} 1%&19%5@5%&'3 of }'Lhe c nn'(‘PloimczlaSnOJ the

piresgohipy bretiva gy, @5 Geprred mcmnigmnt)noahmmeéfm: at rt for

20 h. The crude reaction m xture was evaporated and
then purified by flash chromatography (20% 15 EtQAc in
exane, few drops of tri amine) to yield 16a

ﬁﬁé 31 % as a gl assy E{ar‘%e VB (ES+) miz 431 (M (m/z)

éﬂ) b8 Teatmirogh - o Ba (56 i fereay e, 115 3. 6%1

_ 96%}ﬁhgtzlglgl-é:él:)blﬁ%%plpﬁr%n}%ﬁ-qyﬂ)oéln%%r’%bgﬁol% ( meg ,
Betye 4l (M z) 67
N-Methyl -1, 2, 3, 4-tetrahydro-(3-[[1-[1-ox0-3-(5,6,7, 8-t

ert ahydro- 505

67 5 prepafrediby the sane
Conpoutd 15@N Conpound 19 as

58a  5,6,7,8-Tetrahydro-B-[1-[1-0x0-4~(5,6,7,8-tetrahydro-1,8- 491
naphthyridin-2-yl)butyl]-4-piperidinyl]-3-quinolinepropanoic
acid '

58b  5,6,7,8-Tetrahydro-B-[1-[1-0x0-4-(5,6,7,8-tetrahydro-1,8- 491

naphthyridin-2-yl)butyl]-4-piperidinyl]-3-quinolinepropanoic

acid

and pharmaceutically acceptable salts thereof.

Optical Rotation of Optical Rotation of
Compound No. ‘ Compound No.
5a (in MeOH) 5 (in MeOH)
5a-3 -62° 5-3 -26.41°
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1, 8- napht hyri di n-2-yl ) propyl ] - 4-pi peridinyl] nethyl] - 3-
gui nol i nepropanoi ¢ acid 20 OOCH3 COOCH3 %CH3" BocN N

W(BMHNZ(NES 15d 16a 120 WD 2004/ 020435 PCT/ US20RGI/02988@25782

l:xa T74- 1= \Q 0, 1,0 |ct|cu|y—u r p
1, 8]nap%thyr|d|n 2- y%Gproplonyl) p| r|d|n 4-y|?96@tyr

ic acid test-butyl ester (Cpd 70) 5 Using the

. procedure described in Exanple 3 for converting
, Conpound 3d to Conpound 3e, Conpound 14d was

converted to Conpound 17a_ M5 (ES+) mlz 286 (MtH+).
Using the procedure descr £5&@8Rked 6Exanpl e 3 for

VIR, SRS 1 105 PRy PTRE o

( MrH+) yhhiobpig-4t piperidia@Radihe] gaﬁ@ﬁdlﬁ@ﬁopﬂnﬁamgpé&)
for converting Conpound 14f to Conpound npound
17b was reacted wi th Conpound 8a to yi el d Cbnpound 15

DENTIC O T N

g??gc;uéigﬂlfﬂoazs dgﬁbsrﬂ%@gtl E?%Iﬂi&-lé 15 Té?{%eﬁﬁﬁ Ltlluﬁ lcé‘sg 1 ffﬁéﬁrn@dl )S
irr!
Grramdddd varsclkHatediprionto ehw@@c @mmtecﬁmmtqﬁ Tlrechi]tylated product

d h d d
CHRDERH R s SPRiBuao Crp i Lt S @ampen Gavaiound 15a
W@s&:oﬁ\@@éﬂrt@t@ﬂnﬁdﬁnﬁ i9 @oﬁ?o X n/%%@ 111%/? éﬁé{fgol)rqlazs dissolved

360.3 (MrH+). t-Butano
in th)dir@h}GdDMFe()WInda)rdmddreatnd sketh(216Adi-rer: D@Mylpgmﬂine ((1181 mL 0.81

R s (G oo Kegpryol abd et abiosg fp Ths rude

I@mb)l mhiRtROWal Svapblated i tﬁé?é}urfﬂeﬁ% H %k U%l%m\ggﬂ%raﬁ)th& (f(ﬁ’/d

overni ght at rt. The m xt P1'T8r 6
Eodecdnthexanedfest dropslaflteidthpl asindy © yaeld 165 €90 @S} M PasiBdassy

1) oLl s i OV s s (3B 300 @%ﬁ%ﬁl‘\%ﬂtﬁm 7,
45T A0 2 G 5D 4 R a dy s 09 6t 52 g,

A, (rﬂ,i%)H) 88-Q6 G8; Hi)],@ %6, ﬂ#W,st H@ 7(@8 StJ —@Hz hIH)

2H), 4.05 (d, J=12.3 Hz, 1H), 4.5

H), 6.49 (d, J= 6.9 Hz, 1H), 7.33(d J—69 H, | H).

Cpd Name “ MS (m/z)

67  N-Methyl-1,2,3 4-tetrahydro-B-[[ 1-[1-0x0-3-(5,6,7,8-tetrahydro- 505
1,8-naphthyridin-2-yl)propyl]-4-piperidinylJmethyl]-3-

. . . . {
quinolinepropanoic acid

X
COOCH; ] COOCH;
BocN N7 BocN
HN B _N
154 Mel CH;
16a
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121 WO 2004/ 020435 PCT/ US2003/ 025782 Pd/C (10% CO Me
4M HCO 14d BocN 2 dioxane | CO2Me H2 17a HC1 17b N

wWoooDbe@IH H 8a O 1 CO2Me gNN N HOBt, EDC, DI BZ/USIP3/625782

0 17c | . ;, TaOH 17c CCRH N 2, HCL VAN H 0 17d 5
17d t-BuCOH W-' 0~ DCC, Cl2 Cpd 70 Using
t g1-403-6 BT TR trolhy dE¥ ATTR R Htﬂyﬁ’tﬁﬁ-zt‘}{}%rélﬁﬁ ﬁﬁl?ilﬁham-4 yl]-butyric

reagents and starting na erials nown to
skilled in the art, actdter-butylrpgem@dd0)t he present
i nvention may be 10 prepared including, but not
limted to: Cpd Nane MS (mE) 68
r rop
Usbd bt dndmatdinlc B LaRb Gl R
Gemmpaqund Se, Compound 14d was converted to Compound 17a. MS (ES+) m/z 286

l (3-5,6,7, 8-Tetrahydro-[ 1, 8] napht hyri di n-2-yl - prop
é%ﬂép 402.3 piperidin-4-yl]-butyric acid |sopropyl
ester 71 4-[ 1-(3-5,6,7,8-Tetrahydro-]|
1, 8] napht hyri di n- 2- yI'proplonyI) 472.5
I@supge’lhje orovedungldesdribieyt in Exanpld 3 doi anVEﬁinngoYlZpound 3eto

é 35678Tetrahydro[1 8] napht hyri di n- 2-yl - prop
CB{J'RH'J; 31, 1gompoupgd7a was converted to Compound 17b. MS (ES+) m/z 186

(M+HY. '

Using the procedure described in Example 14 for converting Compound 14f to

. Compound 14g, Compound 17b was reacted with Compound 8a to yield Compound

17¢. MS (ES+) m/z 374.2 (M+H™). ,
3N NaOH (3.21 mL, 9.63 mmol) was added to a solution of Compound 17¢ (1.18g, 4.82
mmol) in MeOH (9 mL). The resulting mixture was stirred for 4.5 h at rt. 2N HCl
(4.82 mL, 9.64 mmol) was added, and the mixture was concentrated under reduced
pressure. DCM was added to the residue, and the solid was removed via filtration. The

filtrate was evaporated to yield Compound 17d. MS (ES+) m/z 360.3 (M+HY.

-Butanol (0.476 mL, 4.98 mmol), 1,3-dicyclohexylcarbodiimide (1M in DCM; 1 mL, 1
mmol), and DMAP (1M in DCM; 0.11 mL, 0.11 mmol) were added to a solution of
Compound 17d ( 0.3g, 0.83 mmol) in DCM (2 mL). The resulting mixture was stirred
overnight at rt. The mixture was filtered and concentrated at reduced pressure and the
residue was purified by RP-HPLC (10-90% MeCN/water, 0.1% TFA) to yield C
Compound 70. MS (ES+) m/z 388.4 (M+H"). '"H NMR (CDCls, 300 MHz) 6 0.98-1.86
(m, 9H), 1.42 (s, 9H), 1.93 (m, 2H), 2.20 (t, J¥ 7.5 Hz, 2H), 2.58 (t, J=7.5 Hz, 1H),
2.68-3.10 (m, 7H), 3.50 (t, J = 5.4 Hz, 2H), 4.05 (d, /= 12.3 Hz, 1H), 4.54 (d, J=12.3
Hz, 1H), 6.49 (d, /= 6.9 Hz, 1H), 7.33 (d, J= 6.9 Hz, 1H).
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' 74) 3N

WD 2004/ 020435 PCT/ US2003/ 025782 Cpd Nanme M5 (m z)
pi peridin-4-yl]-butyric acid isobutyl ester 73 4-]

wa2(03/020483 7, 8- Tet r ahydr o- [ PCT/US2003/025782

1, 8] napht hyri di n- 2-yl - pr opi onyl ) - ?H(ée}]s
ter

pi perd/dirosdy vl | ¢l MEE‘t :
2| J—é—EATGBZC,W r gq[ dioxane O, Me
1, 8] naght hyri di n-2-yl - propi onyl ) pi peri OITHH -yl ]-butyr

ic 5 aéid 2,2-di net hy/3propi onyl oxymet H§t1 est er ( Chab
(3 21 m., 9.63 mmol) was, added to a

sol ut i npound 17c (1.8g, 4.82 mmol) in' MeOH
(10 rrL). @Hg mixture was stirred for 4 h at

rt and Igonce ragped at press oOwyielh ifa.
W (E 10 Ioro thyl pival ate :
(0. 21 HOBt,EHG, ]DImﬁk) and ¥ vNaq (0.13 ni). ~

wer e ]gMjJed to a suspensildn of Corrp@und 18a (0.5g, 1.3
mml) in acetone (10 nmL) and the resullfeng mi xture
was heated to reflux for 5 h. The sol vent was renoved
at reduced pressure and the residue was purified by

RP- HENGDH10- CN wat er % 11_15 to yield
s 4 47 3 (|v++ 1H NMR (CDd 3,
3007MHEZ) 6 1.27 (m 2H),

29
1.50 (m 1H) ,H1.67 (m
2H), 2.37 (t, J= 7.8
1H), 2.75 (t, J= 7.5
(m 3H), 3.51 (t, J=

1H) . duog (d
wcdél, +—=7>5
I\BCC éﬁ/’% Hacet one H

Cpd 70

7(m 12H) 1. 95 (m

Hz, 2H). g8 (t, J= 13.2 He,

He| 2H), 2.82 (m 2H), 2.953.10

6 Hz, 2H), 4.05 (d, J= 13.2 Hz,

2 He, 526Q 2H), 6.50
7.33 (d 1=15s 1 H. 20
0 18a & clr0 OHO 18a N

Cpd 74

!

Using the procedure of Example 17 and the appropriate reagents and starting materials

known to those skilled in the art, other compounds of the present invention may be

prepared including, but not limited to:

Cpd Name MS (m/z)

68  4-[1-(3-5,6,7,8-Tetrahydro-[ 1,8 naphthyridin-2-yl-propionyl)- 388.4
piperidin-4-yl]-butyric acid ethyl ester

69  4-[1-(3-5,6,7,8-Tetrahydro-[ 1,8 naphthyridin-2-yl-propionyl)- 402.3
piperidin-4-yl]-butyric acid isopropyl ester

71 4-[1-(3-5,6,7,8-Tetrahydro-[ 1,8 naphthyridin-2-yl-propionyl)- 472.5
piperidin-4-yl]-butyric acid octyl ester

72 4-[1-(3-5,6,7,8-Tetrahydro-[ 1,8 naphthyridin-2-yl-propionyl)- 416.4
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123 WD 2004/ 020435 PCT/ US2003/ 025782 Exanple 19
3-(2, 3- D hydr o- benzofuran-6-yl)-4-[ 1-(3-5,6,7,8;

W etonaas o- [ 1, 8] napht hyri di n- 2-yl - PCT/US2003/025782

E%oplonyl) pi peridin-4-yl]-butyric acid (Cpd 36a) 5
fing the procedure desc™N4me in Exanple 12 for MS (m/z)
copverting-Comoound 12b to_ Comnound 12d COfT'Dound 12b

was d@ﬁ@@ﬁ%édﬂfbﬂWhﬁﬁ@d#@me%eﬂ@Dn reaction with

n- BuLi and 6- brono- 2, 3-di hydrobenzofuran 19a ( Conpound
Ba whsbl- Cﬁaﬁ,éﬂ;ﬂaﬂfeﬁrahydi‘tr—HeS]nsﬁlﬁmﬁlcﬁﬁ-le-proplony& 374.2
1, 4-di.bro 2 féuorobenzene as described in gani c

Let t giBeTf sz(iﬁlcl methy3 g9t 33160). M5 (ES+) miz

5E nr-arlnra r~|acr‘r| had LN

SUO 4 \IVI‘":\\IGLFI UJ "‘d Lh\, T
Exanpl e 12 for converting Conpound 12d to Conpound
12e, Conpound 19b was converted to Conpound 19c. M5
(ES+) mz 424.4 (M+Na+). 15 Using the procedure
described in Exanple 12 fBxang@evgrti ng Conpound 12e to

s ST e s A
19 vas sepaiabodihphr b R-SHgh] B ceally pure

Compounds
met hanol as eluent (Stationary phase: Chiral pak. AD
ﬁ%ﬁ Dalcel el uent: net hanol; columm di aneter:

@tlélia 90633mmﬁ1) Wefasded %@@W@w@mwlﬁém (1 8g, 4.82

LN 988 L e SRR B O b

 cpfidensrhtes laulteﬂmg:mpm@rﬁre)to yletd 1820 EMS%ESH&%AZ f60(3‘3$I\Q+ﬁ

MeOH). Using the procedure described ’in Exanple 1
converting Conpound 12f to Conpound 12g, Conpound 19f

RPNl FP L bR R o) v
aﬂ@srd t0 @vsgehsitg o£ORPLnE 18200152, 1. 53RReN M addbhe (¥0 ZEH%%Q the

was. converted to Conpound 19h. NS (ES ) mz
16152 ingaixyye pebets! Parluskoddy. CBsaelent Westemoved at reduced

pressure and the residue was purified by RP-HPLC (10-90% MeCN/water, 0.1% TFA)

to yield Compound 74. MS (ES+) m/z 474.3 (M+H"). 'H NMR (CDCl3, 300 MHz)

6 1.05 (m, 2H),,|1.2O (s, 9H), 1.27 (m, 2H), 1.50 (m, 1H), 1.67 (m, 2H), 1.77 (m, 2H), 1.
95 (m, 2H), 2.37 (t, /= 7.8 Hz, 2H), 2.57 (t, J = 13.2 Hz, 1H), 2.75 (t,J= 7.5 Hz, 2H),

2.82 (m, 2H), 2.95-3.10 (m, 3H), 3.51 (t, /= 6 Hz, 2H), 4.05 (d, /= 13.2 Hz, 1H), 4.56

(d, /=13.2 Hz, 1H), 5.76 (s, 2H), 6.50 (d, J= 7.5 Hz, 1H), 7.33 (d, J= 7.5 Hz, 1H).

1 NaOH = | O/\/\C02Na
7C ~ N
N N
O

H

01/\0

% OIS

acetone

Cpd 74
123



15

20

25

30

7.3, Hz, 2H), 2.67-3.24 10H)

The crude Conpound 19h was dissolved in MeOH (20 nL)
and 3N aqueous NaOH (6 nL) was added. The m xture was

wariorozd3nt rt for 5 h and neutralized with 2Ne¢KZUS2083/025782

After the solvent was evaporated, the residue was .
purified via RP- HPLC t 0 yield Conpound 36a. M5 (ES+)

mz 478.8 (MrH+). " HNWR ( §£¥ﬁ%%§oo MHz) b 1.09 (1.07
(m 2H), 1.27 (m 1H, 1. (m 3H), 1.73-2.0 (m
3BI2,3 Dl gdrotbendofuied- Byl [1 (3‘5 é,738- tb&ahyﬂihb I, g]nﬁﬁqtﬁﬁldlﬂ-g-yl-

(dd, J = 19r®pignyDipipar 1@4%1%%4510 amdgi@pfé a6a) 1 = 16.2
Hzb J = 14.7 Hz, 1H),, 4.57 (t, J= 7.5 10 Hz, 1 H),
6.62 (s, 1 H, 6.67 (d, J =8.1H, 1H, 7.10 (d, J =

[f&lrig #tig probedthre ddscBiBed th Fxh |_nl'éple? 12 fortdnvekih Cgmgéuﬁcbﬂlﬁto
Anal . Calcd for 5N304- 1. 05

@gmmnd i2d, Gomuny, 121» vg: coqyertedl.to Comgp@yd P9l aporFsasitn with

rc’%‘l‘% L °T°7ze§'§“€3€°b%%@rf9 198 CeREho AR s tigiaed in three

sRBt aohedafaiRemblrenfi@sbedroNd AURHIR @ﬁgan@t!a@éw Qzé@l? 3(21),
usi, Ngy procedur es descri bed for converting 19f

Iiﬁ?piﬁﬁﬁhj M$ ESBm/ 08NS ) THE 0 12b 19a N o BuLl,
Boc' (CH30)2P(O) CH2CORCH3 Boc' N H(OCH3 THE 19b 19c 0
POC 10% P d/C Boc N ' 19¢c MeOH, H2 19d 0 chiral R* | O S
ping]thd perspdiratessnbal OBk anmbeHB forBouvestimpCompound B hof

oty 1o Costronta PRS0 5o 58585 Chmbputy I IS sy
AeHIM+Na"). '

Using the procedure described in Example 12 for converting Compound 12e to
Compound 12f, Compound 19¢ was converted to Compound 19d. MS (ES+) mz
426.5 (M+Nah). |

Racemic Compound 19d was separated into the two enantiomerically pure Compounds
19¢ and 19f on a chiral column using methanol as eluent (Stationary phase: Chiralpak’
AD 20 pm (Daicel); eluent: methanol; column diameter: 50 mm; detector: 0.5 mm
Knauer superpreparative cell; wavelength: 225 nm). Compound 19f (second eluting

isomer): [a]*°p —24.3 (¢ 0.717, MeOH). Compound 19e (first eluting 1somer) [0]*%

+24.8 (¢ 0.775, MeOH).

Using the procedure described in Example 12 for converting Compound 12f to
Compound 12g, Compound 19f was converted to Compound 19g. MS (ES+) m/z 304.4
(M+HM.

Using the procedure described in Example 12 for converting Compound 12g to

Compound 12h, Compound 19g was converted to Compound 19h. MS (ES+) m/z 492
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CHzCI2 19g 0 NN OH19 H8a O O g N OCH3 HOBt,
EDC, DOEA N\N DWW H O 19h 1. NaOH/ MeOH P O 19h N OH
WQ@2004CQ20485 HTFA O Cpd 36a 5 ExamlIp e 20 PCT/US2003/025782

4- Hydr oxy- 3- met hoxy- phenyl ) - 4- | .
(M*%Hz )5, 6,7, 8-tetrahydro-[1, 8] napht hyri din-2-yl -
pr0|onyl)-peridin-4-y|]-butyris acid (Cpd 76) p Pip i
10 To a solution of brono-nethoxyphenol Conpound 20a

T&é%ude@orﬁgdﬁﬁﬁ'l))h &g dNsblved MBI @ﬂdhL)S@ﬂmpxdl@aumaOH 6
g, in dry DCM (100 nL) was added 2-

(0.
il wareadapd sirhg/m)mm ovagrFtthag ht @ rﬁ¢r05r ln d@d ro1tgleed with zN HCI.

s AR el S B B B R bR T e
BSpRAGAL $15 #5500, d7s SvaYET. NARBRACTIE, S0 M#DY 51,09

was renoved under “reduced pressure and the resid
(WAS (i 2H,i 1e2£7 (\nn dH)J hé.@rlcﬁﬂ (a3 ) ht.83a 0o, SpHy2.43 (1, 47 t,=d2 5 Hz,

ey LSS s g A, SRR 5 s

4 o
DEPEETL I BAAT £43€ad O FORIEL T o1d TRERIDRA 70 1075
10 HGonEn R 62 ) EH), M3 T @SFF 8 Hz, HOR 72 0(WNa8)1 HA,26D)WD33 (d, J=17.5

R R S L AR e 2 ek 94 LS DSB8 .56 .
Wﬁ?’g{ gfgoﬁﬂﬁsg@%%ﬁgm Jgé%@sﬂr t8d. {108 YorELHRY; 1,0,

1.91. [0]*°p =31.1 (¢ 0.675, MeOH).

15 Enantiomer 36b was obtained from the fast moving enantiomer Compound 19e using

procedures described for converting 19f to Compound 36a.

\©/\> NaHMDS
THF | ]
0N (OCH;
0

Bulj, Boc (CH;30),P(0)CH,CO,CH;
THF ‘ 19¢

(¢}

10% Pd/C
19¢ ° BOC,N OCH3

MeOH, H,

chiral
19d separation . 0 CH3 OCH3
19e¢
20 (first eluting isomer) (second elutmg isomer)
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Usi ng the procedure described in Exanple 12 for
converting Conpound 12e to Conpound 12f, Conpound 20d

wor®4ozrserted to Conmpound 20e. M5 (ES+) m z 4PGI/8S2003/025782

(MrH+) . 10 Using the procedure described in Exanple 12
for converting Conpound f{ Compound 12g, Conpound
20e vvas convert eg~ o~Canpaund 20f. M5 (ES+) nfz 308.1
the procedure dQscrl bed in Exanmple 12
Noopound\2Y-Ho 15 Conpound 12h,

Sbkd 20f was convertd to Conpound 20g. I\/S (ES¥)
MZ 496. 8 (MrHt) . 19gsi ng the procedure described in

2 for converting Conpound 12h to Conpound

11, [ Cofypouind 20% was converted to Conpound 76. NS '

(ES*\ B0 (MrHH) . 1HNVR ( DVBO- d6; ) b
0.93gm 2H), 3.25 (m_1 3 3H),
g 47 (m ®H), 2.72

299 m 1IH);, 320

(dd,HOBg EDC,DIHA, J
Hz, DMIF 14.3 Hz, |
(dy J= 7.2 Hz, 1H), 6.
(brs I H), 759(d

1%57 V\%@SOM 020435 P 4

O-~~OMe Bo N N 10% Pdl/ C Boc' N SOVe 20c
‘NaHVDS, THE 20d Ove "Wd®A H2 266 OSEM OHGFA JyCoOMe
20e HN CH2C12 TFA Ove 20f O N s CO0N Cooe

Example 20 ,
3-(4-Hydroxy-3-methoxy-phenyl)-4-[1-(3-5,6,7,8-tetrahydro-{ 1,8 Jnaphthyridin-2-yl-
propionyl)-piperidin-4-yl]-butyric acid (Cpd 76)

To a solution of bromo-methoxyphenol Compound 20a (10g, 49.2 mmol) and N,N-
diethyl-N-diisopropylamine (0.7g, 54.2 mmol) in dry DCM (100 mL) was added 2-
(trimethylsilyl)ethoxymethyl chloride (9.03g, 54.2 mmol). The resulting mixture was
stirred for 2 h at rt, and water and brine were added. The organic layer was separated
and dried over Na,SOy4. The solvent was removed under reduced pressure and the
residue was purified via flash column chromatography (silica gel;

eluent:hexane:BtOAc; 9:1) to yield Compound 20b. MS (ES+) m/z 396/398 (M+H").

Using the procedure described in Example 12 for converting Compound 12b to
Compound 12d, Compound 12b was converted to Compound 20c. MS (ES+) m/z
502.2 (M+Na™).
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20f H8a N N. N HOBt, EDC D EA p DV 20g OH O 5
OON 20 1. NaOH/ MeOH WNN N C g 2. RP-HPLC purification
W@ 20020335 TFA Cpd 76 OH Derivatives in which tPEr/US2003/025782
hydroxyl substituent of Conpound 76 is al kylated or
acyl ated  can be made usi ng general nethods, starting
j {§
U ca RO SRIERISA BN 16 SBReri B bR
Chn{pdubd 624, Contyetund BYcwas forveBdapbdhyoindi 20d2MF3 (ES+) m/z 558.2
proEionyI) pi peridin-4-yl]-butyri.c acid (Cpd 79) 15 A
( )-on of 3-bronoaniline Conpound 2la (2 i, 18.4
nmol ), di-tert-butyl dicarbonate (4 05g, 18.6 mmol)
in THE (20 'nL) was heated to reflux for 30 h under N2.
Ukl the ytd¢e@uradssceibePprExtagthle N2 &ir coavkitiagl Compesid Ke tan d
the residue was dissolved in EtOAc. The solution wa
Cranptosad U2 £, @mn@?%wmﬂmﬂ%tqﬁ%ﬁom&%rMﬁe(ESTh@fZ 408.3
Géggggganlc | ayer was dried over MgSO4, filtered, 'and
rated, to yield Conpound 21b. 128 WD 2004/ 020435
PCT/ US2003/ 025782' M5 (ES+) miz 256.8/258.8 (M CH3).
Sodi um hydride (60%in oil; O. 78g 19.5 nmmol ) was
tbmxetbe procsédurk [degsoibed tmri%xamlau 2] ognmﬂn@ﬂom@mm t21b

oy gt e oo CEBa0 B G 08

®ipyed to warmto rt and stirred for 1 h. The
m xture was poured in ice-water and extracted with
Et OAc. The organic | ayer was separated, dried over

- U proce s iR RIS 1€ orii@y b CiPound 12¢ to

Cohthohd 12h ScéMp&HH)20f was converted to Compound 20g. MS (ES+) m/z 496.8
(M+H), |

1
Using the procedure described in Example 12 for converting Compound 12h to*
Compound 11, Compound 20g was converted to Compound 76. MS (ES+) m/z 482.4
(M+H"). '"HNMR (DMSO-d6,'3OO MHz) § 0.93 (m, 2H), 1.25 (m, 1H), 1.5 (m, 3H),
1.8 (m, 3H), 2.47 (m, 6H), 2.72 (m, 3H), 2.83 (d, /= 7.3 Hz, 2H), 2.99 (m, 1H), 3.40
(br s, 2H), 3.74 (s, 3H), 3.77 (dd4, /= 14.7 Hz, J = 14.3 Hz, 1H), 4.28 (dd, /= 14.7 Hz,
J=14.3 Hz, 1H), 6.60 (d, J=8.1 Hz, 1H), 6.63 (d, /J=7.2 Hz, 1H), 6.66 d, J=8.1 Hz,
1H), 6. 77 (br s, 1H), 7.59 (d, /= 7.2 Hz, 1H), 8.04 (br s, 1H).

Br Br O
CI O-sil 1. BuLi N
— » Boc”
La OMe DIEA )1 8Me 2.12b OMe
20a : 20b I 20c
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10 Using the procedure described in Exanple 12 for
converting Conpound 12b to Conpound 12d, Conpound 21c

wo®4pznrserted to Conpound 21d. M5 (ES+) mz BGHUS2003/025782

(M:Na+) . | Using the procedure described in Exanple 12

f or yeon¥er Qi ng Conpgln GQPMS Conpound 17e, COOMe
Conpieot to Conpo 21800
m"éz—54rO—9—eM*Na+§ Usi he pr ' descri be

ExamgHiend rHror convesdai ngl CopdeurideQidlat o CQHPOUR@" OMe

' 12f, Conpound 2le was condefMed t'¢ Compound 21f

(ES+) mz 512.8 20 (M+Na+). Using the procedure .

descrlbed in Exanple 12 for converting Conpound 12f to
%ﬁéd 129, -Co s converted to Conpound .

(MrH+) . 25 Using the :
ocedure deSC‘ bed Exanpl e 12 for converting

Conpbugl 12dFfo Cagpdund 12h, Conpound 21g was

converted to Conpound 29Ke ns (ES+) mz 479.0 (MHH+).

30 USing t he pﬂggedﬁﬂé described in Exanple 12 for

conver i Conpound 12h to Conpound 11, Conpound 21h

wa nv rt d to Conpou ,

Mﬁm) OUSH d6, ) b 0[99(m 2#8%%1
J_I:DH_LM_&S_(_HJ,

PCT/ U%?I@ 936 94 3H) . H- ‘ 2H) ,

2.3-3. m'Pl\%g , 3 17 (m 1H) oM/

(dd, J = 15.2 Hz H), J =

15.2 Hz, J—116Hz 1 H, 6.41 (d; J 7.5 Hz, 1H),
7.1-7.4 (m 5H). HM Br NI-12 (130020 Br N Mel Br N
/| ~ Boc | 'Boc THE 5 21a 21 2 1, BuLi O

NaHNDSa0BR e C T COOH
g

2. RP-HPLC H O
purification TFA OMe

Cpd 76 OH

1

Derivatives in which the hydroxyl substituent of Compound 76 is alkylated or acylated

can be made using general methods, starting materials, and reagents known to one

skilled in the art.

Example 21
3-(3-Methylamino-phenyl)-4-[1-(3-5,6,7,8-tetrahydro-[ 1,8 Jnaphthyridin-2-yl-
propionyl)-piperidin-4-yl]-butyric acid (Cpd 79)

A solution of 3-bromoaniline Compound 21a (2 mL, 18.4 mmol), di-tert-butyl
dicarbonate (4.05g, 18.6 mmol) in THF (20 mL) was heated to reflux for 30 h under N,.
The mixture was evaporated under reduced pressure, and the residue was dissolved in
EtOAc. The solution was washed with saturated NaHCOs solution and brine. The
organic layer was dried over MgSO,, filtered, and evaporated, to yield Compound 21b.
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2. 12b Boc' N Boc (CH30)2P( CO CO-CH3 Boc' N N N, Boc 21d
Me 21e Me 10% Pd/ C CO2Me TFA COOMe 21e McOH, H2

w@owsb2dBs A 21f N Boc CH2C1 2 TF N M  le 21pCHUSA03/025782

l,~ N~ C02Me 219 H 8a CN N HOBt, EDC,DIEA H 0O
M%‘é\éﬂm%ﬁ%ﬁ&w MeOH CO2H 21h N N 2.

RP- HPLC purification HO NNMe Cpd 79 H 15 Using the
procedure of Exanple 21 and the appropriate reagents
Sodusthgdtidaoraiesil;@. g, knowmslp wakhaddedik isimbB Goitiont bea
art, other conmpounds of the present invention may be

sl Famrqupdi2Al (4488, 1et mivop) andanathyl iadide (21 mL, 19.5

R ORGSO g RS G M et rand
&i#fd%or 1 h. The mixture was poured in ice-water and extracted with EtOAc. The

[ 1, 8] napht hyri di n-2-yl-propionyl)-piperidin-4-yl]-buty
eligania bdydr Wi sapptaged? dried over MgSOs, filtered, and evaporated under reduced

3- Napht hal.en: 2-yl - 4-[ 1- ( 3- 7,8-1¢€ - !
e ey Ceaiiad gt b ghsahgis 25 Y ek,
pi peridin-4-yl]-butyric acid (Cpd, 56a) Using the, ,
procedure described in Exanple 19 for converting

Usinp therptode@lnre descrimmipio dixdmpRi,2 fGoogpoarithg 2dmpasd 12b to
onverted to, Conmpound 22a upon reaction w.th
Q%P%wré-ﬁ‘h %ﬂg}lﬁﬁ%ﬂ? 2 W@%@n§erﬁ9dzto rsonoyRiiZ1d. MS (BS+) m/z

455.0 (M+Na™). !

Using the procedure described in Example 12 for converting Compound 12d to
Cdmpound 12e, Compound 21d was converted to Compound 21e. MS (ES+) m/z 510.9
(M+Nah. '

1
Using the procedure described in Example 12 for converting Compound 12e to
Corﬁpound 12f, Compound 21e was converted to Compound 21f. MS (ES+) m/z 512.8
(M+Nah.

Using the procedure described in Example 12 for converting Compound 12f to
Compound 12g, Compound 21f was converted to Compound 21g. MS (ES+) m/z 291.0
(M+HY.

Using the procedure described in Example 12 for converting Compound 12g to
Compound 12h, Compound 21g was converted to Compound 21h. MS (ES+) m/z
479.0 (M+H).

Using the procedure described in Example 12 for converting Compound 12h to
Compound 11, Compound 21h was converted to Compound 79. MS (ES+) m/z 465.0
(M+H"). 'HNMR (DMSO-ds, 300 MHz) § 0.99 (m, 2H), 1.21 (m, 1H), 1.4-1.65 (m,
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10 Using the procedure described in Exanple 19 for
converting Conpound 19b to Conpound 19c, Conpound 22a
woe®4ozserted to Conpound 22b. M5 (ES+) mlz PGRUS2003/025782

L R g Sl e R e 1k R a7

byway. enve:18d Ho 1 2 .
MiNa+) . Racemi ¢ Corrp%nrmwgﬁ %,32552%%?%—%6% 1 411(d,J

10dlze b7 bifer (ng &H)y pure Conpounds 20 22d and 22e on
a chiral colum using ethanol as eluent (Stationary
phase: Chiralpak AD 20 tm (Daicel); colum diameter:
50 mm detector: 0.5 nmm Knaugr superpreparativeqcell;

Hy B®)). ﬂ{‘_ﬁi}st el Wikng g,soner) i\ |

¥0. 177—e9. 75 @ 02?.&_(_secon St higoc ‘

ef) : [ a] 2QBF 0. 167 683 : g the '
pro ure described in Ie 19 conver

> Conpczggnd 19f to ConpouE?? 9g, F%Md 22e wgg‘g

converted to Conpound 22f. M5 (ES+) mz 312.0 (MH+).

131 WO 2004/020435 PCT/ US2003/ 025782 Using the

o progeghur e desen o n Exanpl SaHMDS o convert ing Y COOM
Dorpound 199yt 0 npound 19 ound 22f ©
, r eaétldll wBod | mp 8a e, ¥, Koscrte ndBoc . K
(ES+) m z 500.0 ( B8 Using he pf o cedure N-Boe

descri bed i n#anpl e lq{g for converting Conpoudl® 19h tf@l
i Conpound 36a, Compound 22g was converted to
Compound 56a . MS (ES+) mz 486.0(MH+). 1HNWVR
(CDC13, 300 |sz) b-0. 35 (m 3H), 1.44-2.0

ﬁzﬁ Nieiﬁ;Hz.? EZ)%SJ}]N
Hz, 1

HI\(
N;% 2%) °7 45 (d

, 1 H, 7 45 (m N> Me
7.4 Hz, 1H),. 7-72 (m 8H). Anal Cal cd fotlg H
10 C30H35N303- 1 1 HCI 0.75 H20: C, 66.83; H, 7.03; N,

7.80;, d, 7.24;,H20,2.51. Found: C, 66.53; H, 7.26; l
N, 8.18%; \727 H20, 2.39. [0c] 20D - 0193(00717

nwg\c/)l_?wg gﬂantg@ner ?%g
-convertihng—22e-to

Iy
THE HOBt, EDC,DIEA
DMF

1. NaOH/MeOH = CO,H
21h > N | N

2. RP-HPLC -

purification 0 N-Me
Cpd 79 H
15 Using the procedure of Example 21 and the appropriate reagents and starting materials

known to those skilled in the art, other compounds of the present invention may be

prepared including, but not limited to:
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12b Boc' N 0 HO 22b BuLi, (CH3O2P(O 2 2CH3 THE 22a
10% Pd/ C N OCH Boc' N OCH3 Boc' 3 22b O McOH, H2 22c

wO2@hie@Bs S* e 122c | separation R* | e a- 3 PEGDUB003/025782

OCH3 Boc' N'OCHO 0 0 22d 22e (first eluting isoner)
Cpécond el uting isoner) Namel32 WO 2004/ 020435 MS (m/z)
PCT/ US2003/ 025782 N\N OH H O TFA 8a 22e TFA. HN

Qg3 Q@Ethﬁﬁﬁﬁﬂc?l\-lp%ﬁfgﬂ [‘10@1 5,6 7@@&21@' DME * 1. 479.0

NaCOH MeCOH NOH HO 22g O H
HCl d1¢8] n@pﬂlyﬁém—lix]apap[pwngﬁ ;ti,per1d1n-4 -yl]-butyric acid
3-(3-Fluoro-phenyl)-4-[1-(3-5,6,7,8-tetrahydro-[1, 8] na
pht hyri di n- 2-yl - propi onyl ) - piperidih-4-yl]-butyram de
(Cpd 64) ‘

Example 22
3-Naphthalen-2-yl-4-[1-(3-5,6,7,8-tetrahydro-[ 1,8 naphthyridin-2-yl-propionyl)-
piperidin-4-yl]-butyric acid (Cpd 56a)
|
Using the, procedure described in Example 19 for converting Compound 12b to
Compound 19b, Compound 12b was converted to Compound 22a upon reaction with
!

2-bromonaphthalene. MS (ES+) m/z 376 (M+Na").

Using the procedure described in Example 19 for converting Compound 19b to
Compound 19¢, Compound 22a was converted to Compound 22b. MS (ES+) m/z
432.1 (M+Na"). ,

Using the procedure described in Example 19 for converting Compound 19¢ to
Compound 19d, Compound 22b was converted to Compound 22¢. MS (ES+) m/z
434.1 (M+Na"),

Racemic Compound 22¢ was separated into the two enantiomerically pure Compounds
22d and 22e on a chiral column using ethanol as eluent (Stationary phase: Chiralpak
AD 20 um (Daicel); column diameter: 50 mm; detector: 0.5 mm Knauer
superpreparative cell; wavelength: 225 nm). 22d (first eluting isomer): [a]*’p +0.177
(c 0.75, MeOH). 22e (second eluting isomer): [0(]*°5 —0.167 (¢ 0.683, MeOH).

Using the procedure described in Example 19 for converting Compound 19f to
Compound 19g, Compound 22e was converted to Compound 22f. MS (ES+) m/z 312.0
(M+H").
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20

Usi ng the procedure described in Exanple 12 for
converting Conpound 12b to Conpound 12d, Conpound 12b
woe®4pozrserted to Conpound 23a upon reaction WEHUSZ03/025782

1 brom) 3-fluo obenzene M5 (ES+) mlz 344 (M+Na+).
P& ghermecedptscleaniried d Exampled ditar eparRssing Compogpd 19g to

 COmSGL 08, EARREUPLAtShe s BB EBMnp0 R st HOM Cbriting
DigeMy/(ESHanaset. byMpirsphonate. M5 (ES+) nfz 367.4

~(MtNa+). 15 A sol ution of of Conpaund 23b (2. 06g, 5 98
mml) in EEOH (50 nL) was hydrogenated at 5 pSi

10%. di bon 00
L
Coif 0 SeCin 3706 CHGSO Sl HEENR (3

456, 0(Y1-HHRD. FRMBAGDE 1 &S9O NHEDS D85 Ex3ingal, SFD21 £6:2.0 (m 6H), 2. 35

Gl St EG T EE o hh 2GR 9t S 0t (. 115, 645
@ Hasﬁ{wgafe@ynao@ IESTY YBR093 02378350 ok 20

he proceduré described i Exa ¢onvert

{ER 3y s%"ia%ﬁ?ij TEANTROCED 7o Ebfipb skl ot C1.66.53
@%@@ﬁlmg%ﬁﬁ% re \/\9};@ %18)01;93%%%0 hlgl%y %@sst gngo

furt her dried by [|yophili zat| on to yield Conpound 64.
gES+) mz 453.5 (iM+Na+ "HNVR (DMBSO-d6, 300 MHz)
Inagtigmer 6k yps otgined from tpmfasg_mpvmg epantiogsr @ﬁﬂ ugig procedures

10. 4 0252, 2 7-2. 8
d}? ‘%‘iﬁe(i%"‘( %Velg‘ﬁg%" 0‘590‘@ i"mm 4.31 (t( m JI;D
13.6 Uz, 6.66 (d. J= 7.3Hz, I—I) 671(br s, 1H),
695715(m3H) 7.25 (br s, 1 H, 7.36 (dd, J =

73Hz J=7.3H, 1H),
798
THE 124 - -

HNaEBMDR NaHMDS  F ‘

THF
12b /N 22b
BulLi, Boc (CH30),P(0)CH,CO,CHj.
THF 22a
0,
10% Pd/C 0 CH3
MeOH, H2
chiral O
separation R*
22¢ - OCH
Boc N OCHj Boc N CHs
0]
22d 22e
(first eluting isomer) (second eluting isomer)
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BuLi, Boc' (CH30) 2P(0) CH2CN Boc' CN 15 THE 23a 23b F
F 10% Pd/ C TFA 23b Boc' N CN TFA HN CN MeOH, H, 23c

w@eeaw423d NN 1 OH H 8a OF -7 23d N ~N | N@MUS2003/025782

HOBt, EDC, DI EA DMF H 23e 0 20 134 WO 2004/ 020435
PCT/ US2003/ 025782 12N HC1 F 23e N N HTFA O.0
de 64 Exanple 24 3-(3-Fluoro- phen
1-(3-5,6,7,8-tetrahydro-[ 18
- 5 piperidin-4-yl [

N[ OH
|d 2-yl flpropyl ]
(Cp% 81) LithOum

al um n[in%hydrlde 6.5 nlL,gal6.5 rmol) was
%dded | sPFow yptaC OPEJ Corrpound—SaQ
@éln dry THE (60 T 0 C T coollng bat h
was r HL@) and t 20 mxt@re vvas stlrr For 24 hr at
rt. The mxture was 10 quenched with r and celite.
was added. The.m xture was extracted °Et 20 and

Et OAc. The organi ¢ phase was dri ed ovePMia2so4,
filtered, , reduced pressur'e,

D i By " The mi xt ur@ wap strred
overni ght at t. Diet hyI ether was added,cpqa3gd the
m xture was filtered. The filtrate was drled over
Na2SO4. After renoval of ,the dryi ng agent via

filtration, the solvent was r under reduced

pressure, yielding a m xﬁa@@%% and 24b that was

usRE-BRiofdipRedyDl4-f10@-5,6,7,8-tetrahydro-[ 1,8 Inaphthyridin-2-yl-propionyl)-
piperidin-4-yl]-butyramide (Cpd 64)

Using the procedure described in Example 12 for converting Compound 12b to
Compound 12d, Compound 12b was converted to Compound 23a upon reaction with

1-bromo-3-fluorobenzene. MS (ES+) m/z 344 (M+Na").

Using the procedure described in Example 12 for converting Compound 12d to
Compound 12e, Compound 23a was converted to Compound 23b upon reaction with

Diethyl cyanomethylphosphonate. MS (ES+) m/z 367.4 (M+Na").

A solution of of Compound 23b (2.06g, 5.98 mmol) in EtOH (50 mL) was
hydrogenated at 5 psi in the presence of 10% palladium on carbon (200 mg) for 40 h.
The catalyst was removed by filtration over celite. The filtrate was concentrated in

vacuo to yield Compound 23¢. MS (ES+) m/z 369.5 (M-+Na").

Using the procedure described in Example 12 for converting Compound 12f to
Compound 12g, Compound 23¢ was converted to Compound 23d. MS (ES+) m/z 247
(M+H".
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next reaction. Conmpound 24b: MS (ES+) mz 191.1
(MrH+) . 20 Sodiumtri acet oxybor ohydride (25.6 ng,

wWQ2074203801 ) was added to a m xture of 24a anPCRUR2003/025782

(0.01 g, 0.05 nmol) and piperidine Conpound 24c
(0.015g, 0.05 nmol; obtained using the procedure
USSE tHeBR6dilr AR R il Bxdif) l,0g; g@m&z{% fo

g etbg 1ng and V\,hér elxn ’E)lreggorﬁ-‘%@%ﬁlvglglp ben eﬁgd} to
Guhysauridui2agd Compotuk2 38 wasmact2dwith Compound 8a to yield Compound

1, 2- t hyl enedi oxy) hbenzene (Conpaound 12c) and was
Pisalds it

Sto B i M3 }Iuorophenyl conpound anal ogous
to compound 12f) in DCM (0.2 L) and the mi xture was
stirred for 4 hr at rt. Diethyl ether was added, and |

A hextargahCempayrir236d 55 ERpAY. 34 Bem o ¥hddNNEE COVI® ML) was heated
Na2SOA. The drying agent was renoved by filtration, o
tad “Erer b VdsimixBse W @00dvae2i0d SEyRSTndSRORS/d0iRE B2

ARG DO SR MRS FESH e 0 GERNEY i

e 5 o) : . O . . t :
O O W pD ORI R L8 G D) Bt By SRR
@Esww@ﬁj(mmm;a@.e (ﬂlZ%Iﬁ);iamcmueHDj g @gpqamg{oﬂ,amn,t 43.31 (,
fsﬁ.lf-%%i’z? E%i)&%‘? &, Jg—gﬁﬁz,(@m‘ﬁ%@%‘fﬂﬁﬂﬁf@%@ﬁm .25 (or s,

WIRRRE EP R I
H ' ‘

Br F
\©/ NaHMDS
F THF
12b :
Boc/N

0
BulLi, (CH30),P(O)CH,CN  Boc”
THF 23a
10% Pd/C f TFA F
0 . .
23b Boc ™ oN o, TFAIN CN
MeOH, H, 23¢ CH,Cl, 23d
~ ]
NN OH _
H ] F
23d 2 9 L N
HOBt, EDC, DIEA N N CN
DMF H 3¢ °
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DCM 24d F 1. NaOH/ MeOH CO2H N 24d NN 2. RP-HPLC H
TFA F purification Cpd 81 15 Exanple 25

W@ 30048204B310or ophenyl ) -1-[ 1-oxo-3-(5, 6, 7, 8-t et r BdyUSH03/025782

8- napht hyri di n-2-yl ) propyl ] - 4- pi peri di nebut anoi ¢ acid
(Cpd 30a and 30b) 136 WO 2004/02043 / US2003/ 025782
Conpound 30 t hesi zed he process set

f ort RN HExa -3-T1 ubrobenzene was
B stituted f NH,

4- br ono- 1, 2- ( xy) benzen ( Conpound 12c)

and was reacte enyl conpound

anal ogous to conpound 64 ° Addi ti dnal Conmpound 30
was resolved into two isonmers (Cpd 30a and Cpd 30b)’

by generally follow ng the procedure set in Exanple
19, wherein the stationary phase was Chiralcel OD

el uent: hexane/ Et OH: 95/ 5Examplel2dngt h: 220 Mh.  The

i s 03r3-Fofororphenyl -4 B(BSI6, e setihgdre€ t Biehpathytiding2-yl-propyl]-
i sonmer. The separated.isoners were converted into 10
Conpounds 30a andpwg%mﬁylﬂbhﬁWQ?PGH(QP 8hk synthesi s
from Conmpound 12f on as set forth in Exanple 12 to
yi el d Conpounds 30a and 30b. Prospective Exanple 26
B1-t}(112m&-hﬂhimadr l@‘dﬁﬁelnﬁmmﬁfﬁl )l|6)5-1ﬂL[ 16.% 3nhol® wés Sddedistoally to a
ydro- | napht hyri di n-2-yl -

wmsyonmf Rﬂuﬁd A‘Fa;@ Pg, &%mmb) 1@ day: THIF (6P anlgay 0964 rdpe

ﬁ’Bg [)%tgle gy rr%g%\? cgﬁ% &rlug’%l%( % ng%tglrj %&fog %4 ﬁﬁ@ rg "I“Illenrglxture was

%@g&lﬁﬁt\ﬁﬁh vatep ﬁﬂd/béii@e FRORRIMATRE iR Wwad SaGtRE wihtH,0 and

r ond 3-di hydr obenzofuran. 20 Using the procedure
rgatmEpépr veas Fripd pves At ifiigreds apbemgeBmtedonder

rgﬁﬁ%g %Fs%rgb}_llgﬁnr% egndlpgu% ZWyMg%EgQ?m?z E%j 2 t(1\9I+gll:*m” de

i
Compound 24a (0.5g, 2.6 mmol) was added to a suspension of pyridinium
chlorochromate (0.67g, 3.12 mmol) in DCM (5§ mL). The mixture was stirred overnight
at rt. Diethyl ether was added, and the mixture was filtered. The filtrate was dried over
Na;S0,. After removal of the drying agent via filtration, the solvent was removed
under reduced pfessure, yielding a mixture of 24a and 24b that was used as such for the

next reaction. Coinpound 24b: MS (ES+) m/z 191.1 (M+H").

Sodium triacetoxyborohydride (25.6 mg, 0.074 mmol) was added to a mixture of 24a
and 24b (0.01g, 0.05 mmol) and piperidine Compound 24¢ (0.015g, 0.05 mmol;
obtained using the procedure described in Example 12 for converting Compound 12a to
Compound 12g, and wherein bromo-3-fluorobenzene was substituted for the 4-bromo-
1,2-(methylenedioxy)benzene (Compound 12¢) and was reacted to form a 3-
fluorophenyl compound analogous to compound 12f) in DCM (0.2 mL) and the mixture
was stirred for 4 hr at rt. Diethyl ether was added, and the organic layer was separated

and dried over Na;SO4. The drying agent was removed by filtration, and the solvent
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Usi ng the procedure described in Exanple 3 for

converting Conpound 3d to 25 Conpound 3e,
worey4lozo4ednverted to provi de Conpound 26¢.

Conpound 26b
UsP@yUS1063/025782

procedure described in Exanple 3 for ‘converting
weorgpnuediutder reducGbpreotmel Bhie regdnpwanpudg viagolyamn

SO, [0 oS PR P BB v

ﬁ&%ﬁ; FMEQES2ROLNsh 4 Ad+pEorpound 26d may be
ngl verte 'tl\g gr ovi de Con‘pggndnger 137 WD 2004/ 020435

PCT/ US2003/ 025782 Usi ng the' procedure described in

Exanpl e 4 for convertin ound 4a to _ Conpo b,
Do denhe BOTTERR Pocor U ORRNB e

Usin roc i [ <
RO 1R RS a 2 R Ear BRI BRI MO e ) gz 40
(vaype converted to provide Conpound 80. O 0 Br NOCH3
O BocN i BocN 3b CH3 n-BuLi 26a COOCH3
(MO 2P( O CH2COOCH3 NaHVMDS 0 26a BocN | i 26b
COOCH3 Pd/C (10% O 4M%§l 0- H2 di oxane HC HN

H

coon -~ Likdn76d 26§ H (OOGB - HCOCH 0
THF L

24a

COzMC ,

HN ‘
24c F mv\/

24a+24b - S

.COQ‘MG
N
H

NaBH(OAc); N° N

f

= COzH
1. NaOH/MeOH o N |
24d ~ NN
2. RP-HPLC H 1ra F

purification Cpd 81

Example 25
B-(3-fluorophenyl)-1-[1-ox0-3-(5,6,7,8-tetrahydro-1,8-naphthyridin-2-ylpropyl] -4-
piperidinebutanoic acid (Cpd 30a and 30b)
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4a CX)' H OST, HBTU, NWM 26f COOH 4N HO (agq) H HO
O NNN26f i O Cpd 80 15 138 WD 2004/ 020435

weEFOnAN8R803/ 025782 Bi ol ogi bal Experinental Exe@pUsm®oRe2s5782

ﬁ nstrated by blologlcal studi es descri hed

?ﬂ# %%ewas %(gthgﬁé% ollewingthe processiset fogtdiip Serampledy2 wherein

av tegr

b8 SR BNE ) AU 043P0 2Tak I BBy
(Cxdiinad 10¢)900 deis redetdda finea 3-flubfopyeiiyl @o@bintd zﬂﬁﬁ%@us to
Purified av/33 Binding Assay The vitronectin/av(33
eprAvag 136say net hods were derived from Mehta et al.
(Bi ochetn J,. 1998, 330, 861). Human av(33 (Chenicon
International Inc., Tenecula; CA), at a 10
AOmE6RI] f(&lrﬂpéﬂn@ﬁo a8 /résbwéa%&e |t\)6§ @sohﬁrsT(gjpﬂ 30fahe @ﬁg%@b) by
mMM Tris, 1 nMCad 2,1 nM Myd 150 nM
sensrallyrolbiving the mﬂceldmnﬁebm @’@n\m‘t 19, pitetes the(sDytiveary phase was

GEFIOTER TS helsiohy Su mBF GeRhip i e oomsf nGost

inferdst kwas Méfsb&nt di@ngdsdmét T@se@ara%d%cﬁﬁer‘é\@&re?e &Hﬁ@ned into

rinsed 2 tines with assay buffer conprised
Gerhpends 39m a3ty bylcaupiptomaithd Syntiess featd é]d)ntlmumﬂa Illﬁon as set

dupl tel t headdtlononnM
{?%ﬂ’gﬁéé@&ﬁ%‘z(%y 80‘%Pgmﬁci§l}%é angByb. Fo | Iovvl ng a 3

hour incubation at 37 C, plates were washed 5 ti mes
in assay buffer. An anti-human vitronectin 1gG rabbit
pol ycl onal anti body Prfoapdutioe Beampl8at Di ego, CA) was

PRy Eieas B oUbeHS . ﬁ'7?§%%b%éff6§sz&ﬁr§§@g§hyndln- -
b oyi 1o, Xe‘é.b%ﬁltﬁ?%@’%‘ TR PR oo

utilized for detection

Using the procedure described in Example 3 for converting Compound 3b to
Compound 3¢, Compound 3b may be converted to provide Compound 26a when

reacted with 6-bromo-2,3-dihydrobenzofuran.

Using the procedure described in Example 3 for converting Compound 3c to

Compound 3d, Compound 26a may be converted to provide Compound 26b.

Using the procedure described in Example 3 for converting Compound 3d to

Compound 3e, Compound 26b may be converted to provide Compound 26¢.

Using the procedure described in Example 3 for converting Compound 3e to

Compound 3f, Compound 26¢ may be converted to provide Compound 26d.

Using the procedure described in Example 3 for converting Compound 3f to Compound

3g, Compound 26d may be converted to provide Compound 26e.
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of bound anti body. Plates were read at 490 nmon a
Mol ecul ar Devices (Sunnyvale, CA) mcroplate reader.
waaphe2dsshows the results of the in vitro sol Par/pbae®025782

@url fi ed avf 33 bi ndi n%f(assay for representative
cSpre deectpied dB Fkamplgehior senvermeSaumptiad alte

| é%ﬁl&,@wﬁ"%“m%oﬁﬁﬁﬁﬁd 28l BE skl e e ndaftn)
was coated with 50 L/well of RG-affinity purified GP

‘11b/llla (effective range 0.5-10g/pmL) in 10 mM HEPES, .
Ysipg the maedureldessyitog dn Bxamplst4 for Aonvﬁtmgﬂcmulmmvdstb to’

vere ernight.30 at.. 4 C. The
CREPT T SR 20 e Pkttt Brudvisd g bsn
was added and i ncubat ed at RT for 1-3 h. The plate

was washed extensively with nodified Tyrodes buffer.
Bi otinyl at ed fibglnogen (25 L/vveII) @t 2 x final

conce trdti opyas a 0 the 139 W Q4/.820435
CT/US200 625 t ha ai t et
Bocm ds 25 gL/ welH—Fhe %P gd ' and
I ncubat ed H3 RT for n2B4Lih. Twenty m2 utes prior to
i-ncubat 8len conpl eti on, one drop of agent A

(Vect aStai n ABC Horseradi sh Peroxi dase kit, Vector

Laboratories, Inc.) and one drop Reagent B were added

W th mX|ngt05rer)d|f|ed TyrQess g gouffer mx and 5
[

| et st | uti onfjwas dcarded and the

pl ate @%@%&%&%@Cﬁg 2N | kth godi fied Tyrodes
ffer Stain HRP-Bi otiln- A@ eagent (50 ‘
¥ wel | 7 as prepared Bad was ~added and i ncubat ed

at RT for 15 min. The Vecta Stain sol ution was
di scarded and the wells washe 5 x 200 gL/well) with

nodi fi ed Tyrodes buffer el opi ng buffer (10 nL QDOCH3
50 rri\/lmtrate/phosphate bu et @pH 5.3, 6 ng 10
o- pheRHUCHEH ani n % li202;4NBBIgL/ el | }-e

addedHand i ncuba ed Jat 3-Botind

S04 (50 gl / BeFN ~ The—abser bance e

at 490 nM Table 1 gshows the results of the inuitro
solid phase purified [I'b/111a binding assay

representati ve conpounds of the present invention. 15
Exanple B In Vitro Solid Phase Purified ah/35 Bi ndi@QCH,
Assay T N Rgb 35 bi ndi ng assay net hod

perf or ﬂn he sa nner ag the vitrone

d
bi ndi ng of Exanple 2, w t\Npe differ
/ mL of hurrﬂn purified av( (herico
ternational, Inc.) was 1 ont o Ommul on 96

20 wel HQBA: e Dynex Technol ogi es) instead of av33.
Al ot THsIﬁ s of the assay includi mgfbuffers,
reagents and incubation tinmes remain u&%ged.

4N HCI (aq) H “HC °
aq
N_N
26f ' ~ N
¥z 6]
Cpd 80
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Table 1 Cpd ct 4 31C50 (uM aVRs 1 C50 (uM al bD3 1 C50
(uM 1 0.0560 0.007 N=2 4.33 0.15 N=2 >5 ND 2

WG200002043N=1 4. 78 1.013 N=2 3 0.0036 0. 0004PCEBSDNH025782

0.21 N=1 4'0, OOOQ,E 0. 0001 N=3 0. 0355 0. 0089 N=4
0 87 0.19 N=2 5DBlogiea ptahy o507 0.0569

et By MRS s o

c(ohii‘ﬁouﬁélsh’ﬁﬁ th8 pleb@R ilveMlion &re 3rvB3 hfd 3 1nt€ 1@5&6{“@ aataonists
0. 0054 O. 00@2 N=3 0.1616 0.0627,

wwelvd metreating@a intrerin WediateNdisotdes2: | o 05 N=2 7 0.0082
0.0014 N=2 0.0395 0.0085 N=2 1.6710.74 N=2 8 0.0179
0.0034 N=4 0.253 N=1 1.36 ,0.43 N=2 9 >1 N=1 ND 8.51
2.36 N=2 10 0.0024 0.00%3.M52 0. 0335 0.0075 N=2
1.67 N=1 11 0.0011 0.000Z‘NEB‘D.OOZS 0. 0009 N=3
. u—zzzo S0Lid G hisse2Pur §fed O 8 Bindife A8kd N=3 0.078 0.017 N=2

0. 003 Ezz 13 0.0032 0.0006 N=2 0.036 0.0133

zmﬂn@gn oy P2 (hindme asgay methodswerg detiped fpm l\éeht@ gt al. (chhem

Jo 838 E 10 G ol (Esio plymftiel iy Tl Ca, ata
c%ﬁcé’!ﬁrah’&ﬁ of 1 figfhlQRiQ8Ived 119’@19§blm:& (80 B34 3rris 0} 91@@ €alE41 mM
6.60 1.42 N:% 18 >5 N=1 >5 N=1 >50 N=1 " 19 fé

MgChok pBEMaCh1 730 my! Dleeh, v\daslrﬂlﬁoﬂiﬁzed)mﬁﬁmhtd@n 959)V€2|l plates

0, 3 0.0001 N=2
ByBon bectpotgaisa: Rty WARREmiEhE & 49 CQaidtes Yo pabrLand
tﬂe-aﬂea with Ql%clh’ﬁ% bﬁi@r:@ i’/"’B@»Aoig351?1‘13 %f@gqvgr Mrde &7 6)@7§1a’ces were then
0.0018 N=3 4.86 N-=1 1417 . 0.027 N=3 0.995 N-=1

- rins@d?2 wjates with assay buffer compnsed of Tris buffer. Synthesized compounds

were added to wells in duplicate immediately prior to the addition of 2 nM vitronectin
(Sigma, St. Louis, MO). Following a 3 hour incubation at 37 °C, plates were washed 5
times in assay buffer. An anti-human vitronectin IgG rabbit polyclonal antibod]y
(Calbiochem, San Diego, CA) was added (1:2000) and plates were incubated for 1 hour
at room temperature. VectaStain ABC peroxidase kit reagents (Vector Laboratories,
Burlingame, CA) employing a biotin labeled anti-rabbit IgG, were utilized for detection
of bound antibody. Plates were read at 490 nm on a Molecular Devices (Sunnyvale,
CA) microplate reader. Table 1 shows the results of the in vitro solid phase purified

o3 binding assay for representative compounds of the present invention.

Example 2
In Vitro Solid Phase Purified GP IIb/Illa Binding Assay

A 96 well Immulon-2 microtiter plate (Dynatech-Immulon) was coated with 50 pL/well

of RGD-affinity purified GP IIb/Illa (effective range 0.5-10 pg/mL) in 10 mM HEPES,

150 mM NaCl, 1 mM MgCl, at pH 7.4. The plate was covered and incubated overnight

at4 °C. The GP IIb/Illa solution was discarded and 150 UL of 5% BSA was added and

incubated at RT for 1-3 h. The plate was washed extensively with modified Tyrodes

buffer. Biotinylated fibrinogen (25 pL/well) at 2 x final concentration was added to the
139



15

20

21 0.0280 0.0031 N=3 0.78 N=1 1.800.63 N=2 141 WO
2004/ 020435 PCT/ US2003/ 025782 Table 1 Cpd a,j 3I1C50

W@ 2ioh/02043D5 |1 C50 (unm) QUA 1C50 (UM 21b 0. 405P@E1S2003/025782

0.28'1 N=1 1,97 N=1 | 2la 0.0213 0.0019 N=3 0.8413
wellbat qeatinthg tegtieampaundy $2 puloaeed). Thople® wesogeredand

0 23 0..2980 .0.1460,N=2 2.0 .
gl R fp? G-LB 7Ry TS pRE g T oty padrop of
‘ @ea%%ﬁ@A N7 ectfSt4ih3ABO Hokbrddish Borbiiliask ki VidGiér Lal%@atorles Inc.) and

77 0.0053 N=2 0.5 ' N=1 5.92 N=1 27 0.0 N=1
@eSiIOID\BEagﬁHBB w@e Bédderith mixing GODML mo@ﬁe@moaémo“m Tnix and

5t 564> 11 lisg o gyt sadsh ity s % B0busAvelD,

NS R g iR P Jrpp on e Astol Wofgan tsOHRvell, o

BlepREPaths3) FadRfRd a0d QR0Batd& RP {GAFmMBE e X/ ecBBain solution
0.0004 0.0002 N=3 0.0019 0.0004 N=3 2.93 11.86 N=2 '

mﬁodi@ca@@ﬂmdoh@waﬂs Weshed (%800 nb/vodR gvitpodified Tyidgs buffer.

Bt Bl loha s o e by gp ekt S g me

S P56 SIS 08 sy s

D500 4ndtin®@ NADBO,Q5SOPD2eNF 820 a@ded. The @Bsoh@%ﬁlce %s read at 490

1%\(40008 0..00006 N=4 0.0007 .0.0002 N=3 3.11
a @b@do%tlowééh%ree@@@f thy inoEo kelxd ﬁlaﬁgpu@ﬁ@%GR&I@/IH&b@dmg

K R e T

Example 3
In Vitro Solid Phase Purified avfB5 Binding Assay

The vitronectin/ow 5 binding assay method was performed in the same manner as the
1

vitronectin/oyP; binding assay of Example 2, with the difference that 1 pg/mL of

" human purified ovBs (Chemicon International, Inc.) was immobilized onto Immulon 96

‘well plates (Dynex Technologies) instead of awfs. All other aspects of the assay

including buffers, reagents and incubation times remain unchanged.

|

Table 1
Cpd o,B3ICs (uM) a,Bs ICsp (uM) amps ICso (uM)
1 0.0560+0.007 N=2 433+0.15 . N=2
>5 ND
2 5.4000=% N=1 478 £ 1.013 N=2
3 0.0036+0.0004 N=5 2.5 . 021 N=1
4 0.0005+0.0001 N=3 0.0355+0.0089 N=4 0.87=0.19 N=2

5 0.0037+£0.0014 N=3 0.2607+0.0569 N=3 14.84+0.68 N=2
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36b 0.084 N=1 0.129 N=1 >50 N=1 37 0.0158 0.0043 N=2

0.0897 0.0116 N=3 >50 N=1 3& 0.4840 N=1 2.11 N=1 >50
WONz@4/038390. 0066 0. 0018 N=2 0.0287 0.0133 N=2PCHPS20hB1125782

40 0.0052 0.0002 N=2 0.308 0.0630 N=2 23.95 d 9.89

N=2 41 0'00180 0010 th o g7alle 1575 N=2 19.3 12.60

R A e e S

1 a ~
1. 15r<&2 45 @16131)8 ohbﬂm N:3 >05 001710ma03 NeNB, 61

2.85 N=2 46 0.0035 0.0006 N=2 0.0659 0.0171 N=2

13. 64 1.(8603¢=20.0072 0. N3€140.101 O2W0I¥Y3 H=3046 ©,80017 =1
N=3 1.47 0:37 N=2 48 0.0010 0.0005 N=3 0. 0033

0,0285 V306 02 1 "so BBz o'bdas WA 'BEre N2

o VYO R0917 52 opgaoSs ks e LosoLRER 7 N-

o 04 hh2 53 0.0298 0.0137 N=5 0.1375 0.0415 N=2
0.948 0. dB0N2: 094349, OGH7 0. 0028 N=3 ON3347 1.86 @DUB ~ N=2
NE3 0.24 N=1 55 0.0950 N=1 0.737 N=1 15.59 N=1 56
0.0049 0.00061N=3 0.0245 0.08§5 N=2 39.12 @:785 M2 N=
56a 0.0005 0.0002 N=3 0.0265 0.0034 N=3 14.66 N=1

143 2 20 S2 le 1

oo ediLT PRt et " By
.3263 0.0894 N=3 0. 8096 0'. ~ 045 N=3 ND 57
0d460. G IN=8.000D1050. o@ﬁQ23Nt@ ®084 No355 N6+ 058a  N=
. 0004 0.0003 N=3 0.03230.0082 N=3 1.44 0.39 N=2 58b
082  0.00@@2N=2.001570B3E 0.07908 02 35Ne2N=0.13690.003 N=2
.0026 0.0014 N=2 0.0096 0.0038 N=2 7.805 4.67 N=2

t gisﬁhg%.ébﬁ%@.oo&s 0RR8 Ng2)38-988%33 0- RR96 NrRo4 PRy  N=2

1

14 0.0361£0.0001 N=2 0.108+£0.034 N=1 5.04 =1

Nzooopo

.15 0.0019 :E 0.0002 N=4 0.0334+0.0063 N=4 4.03+0.43 N=2
16 0.2810 " N=1 0.775 N=1 25.38 N=1
17 0.0008 +0.0001 N=4 0.0313£0.0060 N=4 6.60+1.42 N=2
18 - >3 N=1 >5 N=1 >50 =1

19 0.0025+0.0004 N=3 0.0171£0.0025 N=3 13.77+9.69 N=2

19-1 . 0.0367 N=1 1.12 N=1 >50 =1

19-2 0.0013£0.0001 N=2 0.0092 +0.0004 N=2 12.9 =1

19-3  0.0447£0.0204 N=2 1.17+0.02 N=2 ND

19-4  0.0013£0.0007 N=3 0.0075+0.0018 N=3 4.86 =1
20 0.1417+£0.027 N=3 0.995 N=1 1.80 =1
21 0.0280+0.0031 N=3 0.78 N=1 1.80+0.63 N=
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61 0.0045 0.0007 N=3 0.0253 0.0073 N=3 37.45 31.58

N=2 62 0.0900 0.0020 N=2 0.1700 0.0810 N=2 >50 N-1
WG 009/02338 0. 0008 N=3 0.0070 0.0008 N=3 10.
N=2 64 0.0615 0.0055 N=2 0.1473 0.0847 N=2 >50 N=1

2BCT/6S20b03/025782

65 0.0008 N=2 0.0346 0.0002Take13.84 N=1 66 0.0012
0.0001 N=3 0.0103 0.0014 N=3 28.27 N=1 67 0.048
0. 6180 N=2 ®BAEs (WMb350 N=2 eyBsdEsnaM) 68 0. 418REHCss (uM)

N=1

35 6 N=1 69

N=1

\R{'\ N=3

7('\ \ﬂ R N=1

¢ >1 281 >50 N=A05S 71 >ONSIN=1 >D0.28=1

sﬂ 5 N=1->1
T 0

TN L

>50 Mell 72 1>9)7. 5

N=1 >1 N=1 >50 N=1 73 >0.5 N=1 >1 N=1 >50 N=1 74

0. 183 N=d.ozis MNplocmd0 N=1 0751184002854 000840 N=3% 1) 0419

O 0052 N=3 >50 N=1 76 0.0018 0.0003 N=2 0.0397
§Qé§02043§\1
P3I Cso

76a 0. 0011 Q. 0002 N=2

Pt so0BaP BSOS e 1

aunf 3 | C50
0. 0239 008630+ Q=H6P0 B82N=1 2P10. 138 N¥1l 0. 789-9D. 065
N=2 ND 78, 0.0057 0.0001 N=2 0.0260 0.0030 N=2 24.72
N=12479 0.00395700. 0015=N=3 0. 0387 0. 00@¢=N=2 40938 N=1

IC50(u

(UM

I\/D().4§.:lh%07

81 0),.0067 0.0002 N=3 0.0101 00017 N=3 22.73 N1
Wi h§ t hg.ohss e90d0rg SRegi figcation 11gachesy thg g7+ 1.72

principles of the present

el bR

proyjded f
undé#stogg
enconpasses al
andPdr nodi 0i0480i ons ¥5l come Gk hin th@—hcoééﬂé¥0§ﬁe

“following clains and their equival ents.

20048 0204.350 PET.04B2008-0251 827 MIAT08 S 1TAl MEN0I-S2.44.
A conpound of Fornula (1) or

28a.

28b

29

30

30a

30b

31

32

33

34

35

36

36a

0.0003 = 0.0002
0.0208 & 0.0053
0.0022 % 0.0008
0.0010 & 0.0002
0.0004 =+ 0.0002
0.0317 £+ 0.0147
0.0330
0.0008 = 0.0002
0.0013 % 0.0004
0.1476 = 0.1004
0.0007 £+ 0.0004
0.0008 & 0.00006

0.0004

N=2

N=2

N=3

N=3

N=3

N=2

N=1

N=3

N=3

N=2

N=2

N=4

i nventi on,

5 the
vari ati ons,

wi th
of i1 bgstt‘ahl
tice o

of the usual

exanples
N be
QE Lentl §bz

adaptatlons

145 WO
Foruma (I1):
0.0042£0.0018 N=2 1.83+0.57
0.126240.0448 N=2 2426
0.119%0.0150 N=3  1.740.89
0.0028 £0.0001 N=3 14.39%5.98
0.0019£0.0004 N=3 2.93+1.86
0.0482 & 0.0028 N= >50
0.3 =1 21.57+487
0.0022 4 0.0007 N=3 1.055 £ 0.56
0.0226 + 0.0052 N= >50
1.041£0.109 N= >50
0.0007 4 0.0002 N=3  0.965 £ 0.07
0.0007%0.0002 N=3  3.110.04
0.0009 % 0.0006 N=2  0.79 %0.05
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N=1
!
N=2
N=1
N=1

N=2

N=1

N=2

N=2

N=

N=1

N=2
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N-
=1
N=
N=

=]

N=2

N=3



0z

(CH2 q R2 W' :
g. R 5W Formula (11)

.:)~

W0 b@4ge@sp consi sting of

-Cl_6al kyl (Rl,a),

- C0_6al kyl -

- C0_6al koxy- a
- OBk koxylvﬁéyﬂsc

- N(36b) (R6) ,

t

-0_6al kyl (R1),
10 -C0_6al kyl
het er ocycl yl (R1, R8able1C0_6al koxy(Rl),

N OFormula (I) OZz
wherein Wis selected from

-aryl (

and

R1, R8),

Rla is selected fromthe group consisting of

- C( ) ( blﬂBélQ:w@fA%Nﬁéli N7 2: 0.01 4 =\RR¥#) - N(R4y(( R6) ,

o ¢

V\D 2004/ 020435 PCT/ U82003/ 025782 R5 is selected from

b R h

RA) 2, -
al Ly| (ZF\’%

- C(=N-R4) - N( R4) - C( =O) -

=N R4) - N =0 N
g((s R4§ NE)E} S02- )cﬁ‘I
C( R4) S02- N( R4)

O

and
2: 20 R4 is

selected fromthe

(CH2

=N- R R4) - O R4,

JEO28d 0088 8alN%Y1 (R7)*V 146

t he4r oup.006h4i0s0008g Nf2- C).30H iF(a4063OC( 2052 N(BI92+ 9.89
- (=0 - het €rocycl yl (R8),

C(=0) -cycl oal kyl (R8),
-C( 3P - amob(é?&)o 0010C(N9l heg2rsaap Y 519R8) N=2

-C(=0) - N

—I\I- R4 - N( R4) -

(R4) - cycl oal ky

'Coﬁ% R@% YRR 8y by DO N s 0

C(=0) - R4,

R8), -(=0 -

19.3 £2.60
(R4) aryl (R8),

5

0( 48 R4§)D&Q9?¢)0~Q§(030) N R4) 22530888 R4 ) NRR R438.8D2-1RE

44

45

46

47

48

49

50

51

52

53

54

55

56

56a

0.0022 £ 0.0009 N=3

0.0008 =+ 0.0001
0.0035 £ 0.0006
0.0014 £ 0.0007
0.0010 £ 0.0005
0.0018 = 0.0005
0.0156 &+ 0.0044
0.0030 == 0.0006
0.0064 £ 0.0014
0.0298 £ 0.0137
0.0017 £ 0.0005
0.0950
0.0019 £ 0.0006

0.0005 + 0.0002

N=3

N=3

N=3

0.002 % 0.0006
0.0017 = 0.0003
0.0659 + 0.0171
0.0046 =+ 0.0017
0.0033 = 0.0014
0.0895 = 0.0255
0.676
0.169 £ 0.019
>50
0.1375 + 0.0415
0.0347 % 0.0117
0.737
0.0245 + 0.0065

0.0265 £ 0.0034
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N=3  544+1.1
N=3 6.61+2.85
N=2 13.64+1.33
N=3 1474037
N=3 1.21£0.20
N=2  0.16+0.02
N=1 0.19:0.04
N=2 0.48+0.01
N=1 0.57+0.04
N=2 0.94%£0.05
N=3 0.24
N=1 15.59
N=2 39.12:+0.785

=3 14.66

PCT/US2003/025782

6&\§[lzl g/l (R1, R8fis 1021 (uM) sel ect e@mnPs Hazo (uM)

0.08%et er ocyel yl (R8)).laﬁd - hetlérbar yl (R8) ; 15 N=1

N=1

N=1

N=1

" N=2

N=2

N=

N=2

N=

N=2

N=2

N=

N=

N=

N:

N=2

N=1

N=

N=1

1



- C(=N- R4) - N( R4) - S02- C1_8al kyl (R7),
- C(=N-R4) - N(R4) - SC2- N(R4) 2, - N(R4) - C( R4) (=N- Rd) ,

WO DOROYME =N- R4) - N(R4) 2, - N( R4) - O =N- R4) - N( R4) BEBY$2008025752

- N(R4) - C(=N- R4) - N(R4) - C( =O) - R4,
-N(R4) - C( =N R4) - N('R4) - C( =0) - N(zmk)lz
C(=N-R4) - N(R4)

“N(R4") - - CCe- .
- N(RBf NﬂFﬁh} N((P%) S02- (31 E&BIISZM((RM) ampP3 ICso (uM)

8056N( R4);3263 + G094y N=3al B)BDQ(R&)O Had -8B2-aryl Q\FRE%)
15 R6 is selected fromthe group consisting of'

- cycdoal kydd1Ba) 6.0087Et K=aCy6loybd 5@004%6“ X6 R8)3 04BD 55

- het eroaryl (R3); R? |s one to two su stltuen

nydrBben 0 W IRGR s M) *Toke+ AR IRE iy 'ﬁ%ﬁ 39

-N(C1- 8al kyl (R9)) 2, -C( =OH 20 - O) Cl 8al kyl (R9),

- C( 28 - NH®,083 (@050 NHNC2_8AISRED £ROIMO0  N=2 35.5
-C(=0) - N(C1-8al kyl (R9))2, -C(=0O -NH aryl (R10),

- C(=9) - cmbozalwt)éBﬂON—z §0563 +hejosg ocxeby! (7@199)554 67
-C( Q) aryI(RIo) -C(=0O) -heteroaryl.(Rl o), -

FaatitiafBlos S8 Sl s Lk Qg%’v 2%

-S Cé 8a| kyl - C1. 8al kox %@
S L. 3al0QH5 e 0A0BANG (9953 + 69878 - Nab kyTHBY 31.58
- S2- NH25 - S02- NH- C1- 8al kyl (R9),

- SOB2N( GO-@abky0.06R8) ) ’=2- SO.2760 ¥10(0R10) , Neyano, >50°
(hal 0) 1-3, hydroxy, nitro, oxo, -cycloalkyl (Rl o),

- hetggr ocydonk R, @og al (Rodo é%%ooshekeﬁoaggbﬁ@a@;

30 R8 is one to four substituents 1 ndepend

LR e

C( =0) - NH2, . - C(=0) - NH C1- 8al kyl ( R9),

_ O $8) - N( CL-082008y | ( RONF2, 0.0B4€0k 0NA02r yNERLO), 18F WO

2004/ 020435 PCT/ US2003/ 025782

- O( 40) - cymm&wb@cﬁl ON=3 - COF = haloes ocyeb y! (Rlzfg)
, C( =0 -aryl (R o), —O) het eroaryl (Ri o), -

D BN ARGl - G R

-802 N( Cl. 8a (R9)) S02- aryI (Ri o),

cy& oal kyl ( i/é and %rallyl (Ri o)> when at¥akhed t35-6
aliitrogen atom 5 and, wherein R8 is one to four
subd®i t uent s>Pidepend®l y sel édted froNrthe graib,
consi sting. of hydrogen, -Cl_8al kyl (R9),

-G 78al koxy(RO)5, - O ci¥elloal kyl GCRI 0), -M=hryl (R-§1),
-C(=OH, -C(=0-C1.8alkyl(R9), -C(=0 -NH2,
- (7D - NH G >0l kyl (R8)=1 C(=0) >N(C1l_8alkyi (R9))250
-C(=0-NHaryl (R o), -C(=0-cycloalkyl(Ri o),

-C(#9Q) - het er ggycl yl (RN}, - C(=Q)-aryl (R}, >50

73 >0.5 N=1 >1 N=1 >50
74 0.193 N=1 >1 N=1 >50
75 0.0053+0.0010 N=2 0.0419+0.0052 N=3 >50
76 0.0018 +£0.0003 N=2 0.0397+0.0121 N=2 5.38
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10 -C( O-heteroaryl (R 0), -CO2H, -C02-Cl1_8al kyl (R9),
-C02-aryl (Rio), -C(=NH)-NH2, S02-C1_8al kyl (R9),

WO 30202425 - SO2- NH-Ci _sal kyl (1j 9), PCT/US2003/025782
-S02- N(C1_sal kyl (R9))2, -S02-aryl(Rio), -SH,
-S-Cl_8al kyl (R9), -S-C _8al kflabB-ICi _sal kyl (R9),

S-Cl. 8al kyl - G _8al koxy(R9),
- s-@pdsa kyﬂvﬁ&ﬁ@(‘iml kyl ( R9)Bs K¢ (uM) oxppPs ICsp (uM)
hydiexy, (0as;0.e000, N52- coolemt GYIIR oN=2 1038 N=1

-heterocyclyl (Rio), -aryl (R o) and -heteroaryl (Ri 0)

wherat t acheg 1340 a cRLhon pi@y. o351 s Rehect ednfy om
t he group conS| sting of hyd@ogen - Cl_8al ony, - NH2,

- N, g @5'78%1@ Q%ClNSO?' g bi%@c‘i O%p%m’ﬂq 200)24%H - N=E

-C02 CI Sal kyl, -S02-C1_8al kyl, -S02-NH2,

- SOTINH- @O(BélﬂkQ'DQl& SHZ3N( (DOZéaH ®90602, Nyan 40.23 =]
(hal 0)1_3, hydroxy, nitro and oxo; R10 is one to four
subgi t ugndes7iznglemendres! yo. §ﬁile£b%17r op=g he gnoup " N=1
consi sting of hydrogen, -Cl 8alkyl, -C(=O H,

_O(=0-CL 8aTkyT, ~C(=O-NF2. 25 -C(=0)-NH- T _BalkyT,
-C(=0 - N(C1_8al kyI )2, -C2H, -C02- Cl_4al kyl,
-S02-Cl1_8al kyl, -S02-NH2, -S02-NH C1.8al kyl and
W02 (e g8iak kpdc)fﬁaumﬂﬁachai thaphieciples ofitha ptdSﬁ@ érveati@)with

and, wherein Riois to four substitue

qXﬁ@e]&é PERAAadforiae BEPEw IR griglipe sBtted that tg¢ practice of

PR gt W g S g T g pr ppitggions o

coft{ehitN{Ke scejpd df\the) Bllowlt@RHims &liPtheiCtquiadlbnts. ,
-S02-C1_8al kyl, -S02-NH2, -S02-NH Cl1_8al kyl ,

- S02- N( C1_8al kyI )2, -NH2, -NH Cl_sal kyl,

-N(C _sal kyl)2, cyano, halo, hydroxy, nitro and 0X0,
when attached to a carbon atonm 148 WO 2004/ 020435
PCT/ US2003/ 025782 R2 is selected fromthe group
consi sting of hydrogen, -G -8alkyl (R7),

- C2_sal kenyl (R7), -C2-sal kynyl (R7), -cycl oal kyl (R8),
-heterocyclyl (R8), -aryl(R8) and -heteroaryl (Rs); 5 @
is selected fromthe group consisting of 0, 1, 2 or 3;
Zis selected fromthe group consisting of hydroxy,
-NH2, -NH- G _salkyl, -N(CG _salkyl)2, -0-C1-8alkyl,
-OCirsallcyl-0OH -0-Cl1_8al kyl G -sal koxy, -0-

C _sal kyl carbonyl G _sal kyl, -O C _sal kyl - CO2He
-0-Cl_8al kyl -C(O) O Cr_sal kyI -0 10

Cl_sal kyl -O- C( O C1_8al kyl , - 0- Cl1_8al kyl -

- 0- C1- 8al kyl - NH C1_sal kyl, -0-

G - 8al kyl - N(C1_8al kyl ) 2, 0-G _sal kyl am de,

-0-Cl1_8al kyl -C(O -NH C _8al kyl, -0-Cl

8al kyl - C( O) - N( C1- 8al kyl )2 and NHC(O)Cl _sal kyl; and
pharmaceutically acceptable salts, racem c m xtures
and enantioners thereof.
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15 2. The conmpound of claim1l wherein Wis sel ected
fromthe group consisting of -CO0 4alkyl(R) and

WO g44248y| - aryl (Ri , R8). 3. The conpound of clBETU$2003/025782

wherein Wis -C0_4al kyl (Ri) or 20
- Co- |l al kyl - phenyl (Ri , R8). 4. The conpound of claim1l
WA BIQICBA USSR ect ed fromthe group consisting of

. -N(R4) (R6), -heterocyclyl (R8) and heteroaryI(R8) 25

B, Th@cempp@mmmflﬁm:mlaa(il)mrfwmalae(ﬂpt Rl is selected from
the group consisting of -NR4)(R6),
-di hydro-1 H pyrrol o] 2, 3-b] pyri di nyl (R8p, '
-t et rahydropyri m di nyl (R3),
-tetrahydro-1, 8-napht hyri di nyl (R8),
-tetrahydro- 1H azepi no[ 2, 3-b] pyri di nyl (R8) and
-pyridinyl (Rs). 30 6. The_co of 'Bhbaim 1 wherein
Rl is selected fromthergr onsfsting of
-N(R4) (R6), -tetr i m di nyl (R8) and
-tetrahydro-1, 8-nap NNyl (Rs). 149 WO
2004/ 020435 PCT/ US200B/ 025782 7. The conpound of
claim1 wherein Ria iQ selected fromthe group
consisting of C(R4) (=N Redmmul&(IFN- R4) - N(R4) 2,
-C(=N-R4)-N(R4) (R6), C(=N-R4) %R C(=0) - ~4,
-C(=N-R4)-N(R4) - C(=0O) - N(R4) 2 - C(=N- R4) N( R4) - CO2- R4,
-C(=N-R4) - N(R4~) - SO2-C1_4al kyl (R7") é&nd 5
-C(=N-R4) - N(R4) - S02- N(R4) 2. 8. The cdlnpound of claim1
wherein R4 is selected fromthe gretp nsi sting of
hydr ogen and -Cl_4al kyl (R7). 10 9. [The conpound of
claim1l wherein R4 is hydrochQ;| ﬁ?e conmpound of
claim1 wherein R5 is_s¢€ Prom t e group .
consi sting of (( O)-@g({:()) N(R4) 2,
-C(=0) - cycl oal kyl ( ) =0) - het erocycl yl (R8),
-C(=0 -aryl (R8), -C[(=0 -heteroaryl (R8),
-C(=0) - N(R4) - cycl oal kyl ( B®rmul5ID C(=0) - N(R4) - aryl (R8) ,
-C02-R4, -C02-cycloal kyl (R8), -C02-aryl (R8),
-C(R4)(=N-R4), -C(=N-R4)-N(R 4)2, -C(=N-R4)-N(R4) (R6),
wheteiht R4) - N(R4) - C(=0) - R4, '
-C(=N-R4) -N(R4) - C(=O) - N(R4) 2,
W ¥ sefgcrrdafyorN(tiRAgro @) RerRibting of -Co.salkyl(R,), -C;. 6alkyl(R1a)

2- 4al kyl
R ha il ety heng)
- N( R4) (R6) ,
] mgcg%%lkg}rwgﬁﬁ)ﬂy&a é(g@(oxw%gé}oc%lyi&l ﬁ?g), (R4) (R6)
- N(R4) - C( =N- R4) - N( R4) C(=0) - N( R4) 2,
R, N s%@cte%(frc')\ﬁﬁ? Eoub edristatiag nf hydrogen, -N(Rs), NRL(R:), NR(Ro),
-heterocyclyl(Rg) and -heteroaryl(Rs);

R, is selected from the group consisting of -C(R4)(=N-Ry), -C(=N-R,)-N(R4)s,
-C(EN-R4)-N(R4)(R), -C(=N-R4)-N(R4)-C(=O)-Ry,
-C(=N-R4)-N(R4)-C(=0)-N(R4)2, -C(=N-R4)-N(R4)-CO2-Ry,
~C(=N-R4)-N(R4)-80,-C, salkyl(R7) and -C(=N-Ry)-N(R4)-SO-N(Rs);

Ry is selected from the group consisting of hydrogen and -C;_salkyl(R7);
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- N(R4) - C(=N- R4) - N(R4) - S02- C 1- 4al kyl (R7),
-N(R4) - C(=N-R4) - N(R4) - SO2- N( R4) 2, -S02-Cl1_4al kyl (R7),

WO 3020NM@Bs) 2, - S02-cycl oal kyl (R8) and - S02- ar pCT/B8)003/025782
25 11. The conpound of .claim 1 wherein R5 is sel ected
fromthe group consisting of -C(=0)-R4,

RS e By RN Pl o,

oAy mht B0,
g‘ll{lz)dﬂ?oa ygRyp -C 2ﬁs@ h)l@nbwﬁ%ﬁﬂ@ff(ﬁs%a)éﬁ'r@ )@nﬁ(PRE
b5 TOLE AN 2P, SBIR PR o N,

20@@(@2@4}3&(1?@@1@1,52@@&@;@@@ c?{@) -Rhe conpound of

im1 wher i s selected m { he gr oup

con@(‘%\TWRHb é&)ﬁﬁ@r&%zd&i&‘]ﬂz@ﬂﬁ&) -CO2-Ry,

and Lot a6 AR o 1

Mememd%m)(sm@ NM)W%R@tNM%”tN(Ml@?ﬂpﬁ%?JN(RY)(Rs)

sel ected fromthe %rou consi sting of hydr

- CINGDHSTVERONRKEE0)-RNHN @)ﬁFNyR()R@()&) C(~O) -N(R4)2,

- S SR AT gg?‘&oﬁﬂm& AR S Sy,
- Cr ﬁ EN l-
-q@‘f’“"ﬁl sy R o)y g G ARt SO

- )QX Al R andé(&;z@rylﬁés;),er oaryl (R10), COZH

-COZ Cl. 4al kyl (R9), -CO02-aryl(Ri o), -C(=NH)-NH2, -SH,

-S-Cl_4al kyl (R9), -S-C 1.4al kyl-S-C 1. 4al kyl (R9),

ReSs 6dlecté@ ko the ok - -
5SS Clec4tal kylyﬂ Nl-l-gilc%tﬁu gl ﬁ?ﬁi%@)@ycloalkgl f).,4}ée|t?<r§/)|c}zcéé18R’gg, aryl(Rg)
- sod feeroasl(REp2- NH CI ~ 4al kyl (R9),

- S02- N(CL. 4al kyl (R9)) 2, -S02-aryl (R o), cyano,

(hal 0)1_3, hydroxy, nitro, oxo, -cycloal kyl (R 0),

I'{Jlebﬁé actel sdbbtRuents 1rrd@§éﬁ|d51’f_@l}@elecéﬁcfronli‘ BeSrORy &’dn@ﬁn‘?@ of

15. The conpound of claim 1l wherein R7 is one

t waydogEy r@u@ﬂtosiy{&vdeb%hdé{ﬂ Cy.salRA(Re) éHCeehllf)rl(Rbl))b h€(~0)H,
ORI RS) AP e Gz ir) 15,

hy dE(©0)-N(T s AKPR )2, -C(=0)-NH-aryl(R o), -C(=0)-cycloalkyl(Rio),
-C(=0)-heterocyclyl(R1p), -C(=0)-aryl(R10), -C(=O)-heteroaryl(R o), -CO,H,
-CO,-Cysalkyl(Ry), -COs-aryl(R1g), -C(=NH)-NH,, -SH, -S-C.galkyl(Ro),
-S-C1.salkyl-S-Cy salkyl(Ry), -S-C; salkyl-C; galkoxy(Ro),
-S-C.salkyl-NH-C)_galkyl(Ro), -SO,-C galkyl(Ry), -SO,-NH,,
-SO,-NH-Cy salkyl(Ry), -SO,-N(Csalkyl(Ro)),, -SOz-aryl(Ry0), cyano, (halo);.3,
hydroxy, nitro, oxo, -cycloalkyl(R ), -heterocyclyl(R o), -aryl(R ;o) and
-heteroaryl(R;o); ‘

Rg is one to four substituents independently selected from the group consisting of
hydrogen, -Ci_galkyl(Ry), -C(=O)H, -C(=0)-Cysalkyl(Ry), ~-C(=0)-NH,,
-C(=0)-NH-Cjsalkyl(Ry), -C(=0)-N(C galkyl(Ro)),, -C(=0)-NH-aryl(R;o),
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16. The compound of claim1l wherein R7 is hydrogen. 25
17. The conpound of claim1l wherein R8 is one to four
waageieent s i ndependently sel ected from t hePr/osgwo3/025782
consi sting of hydrogen, -Cl_4alk I(R%% C(=O H,
C(&@)'@Sld%ikﬂﬁﬂl(o)?%:(—())@(&@)m Ri0), (—O) aryl( 10)s

% N B, o G RS oo,

) :%fg)clhg@(g\g’ CMJRINBIZOJSO }@(RQ) am[‘y%%gmmfc] gau%Rg))z,

- C@zwryl(RBl GQYCIGa‘IK}El:ﬂRTb)-aNHEaryl-(BQI Wt attdohed RO) 'mtrogen atom;
i g(@)}é ]\Nq erflr} 1(;) }%ﬁwleli@ Cjug %L#%@)%ngﬁw?ﬁl%nﬂy selected from the group

A B ot (R Sk it
PCT} USR03 5051, atzgom@mylgm)marowm tuent s
. Q%NH ety P Nerialioihy T RH-A9RS),

6(3}) g?élﬁéﬂ}c&@%g%@é%@ﬁg@(&@qq%' aryl(Ryo),

. Lo Nete sl (90, COCOMRS, 40LpHIRIY, XINH NI,
iqsca)CuD'a@i@%@»cfﬁs)z Koy RO Ry R RO 93 sl R
: ‘?ﬁ‘rﬂ? oS P A" 5’%@5&%‘%5%?@%"5%@( Rg),

- a
891@(3!%‘@)Is(Clsalé‘ll(&@)Zkebfan@@io Jpaﬂwy (rpsgy oxo,

; S- g%lo Hﬁ( o) Cf]_lfté% gcg?]K{ﬂR? ngl’(Rl(R"gac’l -heteroaryl(R1o) when attached

Ni:c}aCéarchai Atyﬂn( R9), -N(Cl.4alkyl (R9))2, 10 cyano, hal o,
hydroxy, nitro, oxo, -cycloal kyl (R o),
-heterocyclyl (Rl o), -aryl (Rlo) and het er oar yl (Rl o)

erelrn iI'S one Itu nts

I nde(@Rslenn], YC("@H?G@(%@)fNHm C(’F@)QNHEQ @tkysi- Q(*mﬁNcﬁl-salkyl)za

D aS NicerCraaiind, LpGo  sallof s S0 LR,
t %@%N Gl DA RIS ATTA, 1RA g thif oien &' Lached

roge IS dne to four
substituents independently selected fromthe group
consi sting of hydrogen, -Cl_4al kyl (R9),
R @15 o5l tR 647 (SRostituents welgpenrergly, selegied dom the grquacgensisng of

B e e S e N T
- NEEED) A kY| 6 RY), C(%)Qil(@@hlkyll)z(, ROD)R, -CQyy @ngalkyial o,

hydroxy, nitro and oxo when attached to a carbon atom

19-S@hE bR oo, c$ Qe-MH: Cubrdied ppd REO5 Y (Grallyyh: when
S e e e
independently selected from the group consisting of hydrogen, -C;_galkyl,
-Cgalkoxy, -C(=0)H, -C(=0)-C;salkyl, -C(=0)-NH,, -C(=0)-NH-C,_galkyl,
-C(=0)-N(Cisalkyl),, -CO,H, -CO,- C;.alkyl, -SO,-C;_galkyl, -SO»-NHa,
-S0,-NH-C.salkyl, -SO,-N(C;.galkyl),, -NH,, -NH-C).salkyl, -N(Cj_salkyl),, cyano,

halo, hydroxy, nitro and oxo when attached to a carbon atom;
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25 attached to a nitrogen atom and, wherein R8 is one
to four substituents independently selected fromthe

w@e@yp2aansi sting of hydrogen, -Cl_4al kyl (R9),PCT/US2003/025782

- Cl. 4al koxy(R9), -Oaryl (R10), -NH2, .
-NH C1_4al kyl (R9), -N(CL.4al kyl (RO))2, halo, hydroxy

t
08 800 o o, SR D Thcnsn
Sub6i. galkyayﬂ(&)j -oykdpakyl cRy)) Yleteﬁﬁbﬂﬂ(leél fafﬁfﬂsf) h@d Qfefﬁﬂ@ryl(Rs),

consi sting of hydrogen and -Cl_4al kyl (R9) wh
attached to a nitrogen atom and, wherein R8 |s one to

1020435 PCT/ US2003/ 025782
{l%;%glﬁg%gzltﬁﬁiﬁggg@gﬁﬁgﬁ%%{?ﬁéggrgup consi sting of
hydr ogen, -Cl_4al kyl (R9), Cl1_4al koxy(R9),

-Oaryl (RI o) and hydroxy when attached to a carbon
4isoypiccted frophgh ecﬁéﬂlﬁmﬂ%wéﬁg ef biidsexy, WHdr eNH-Rosalleyl,

|
R R N R R B P EDD SR spiy Ry G RESH-0-
C(G@lkylcarb&(ﬁ@ saliy2, -O-Cf. ga@ym}dazg G&t kmk 1-C(0)0O-Cy_galkyl, -O-
0. N(CL dal kyl )2, - OOPH, - Q02> C1 4al kyl
- C&Z%@D’ e ee) C1-sa8ipp, -Q=@ 8811311}2&&%@(114@1@1;/}11{ -Cj.galkyl, -O-

e %%y%- By e G CrefBy 00

s ekt O N, L g asmpmmsﬁ 10f  hydrogen,
“Cl 4al kg)xy, okt 4al)kdem%I N(, CL. 4al kyl ) 2,

C( =OH, -C®H -C(=0-0d. 4al koxy, (haI 0)1_3, hydroxy
claim1

AR Riseiaiy ERes BB R oSt Piose ST s 5iPamsgpiereor.

- C1_4al koxy, -NH2 -NH Cl1. 4al kyl, - N(CL. 4al kyl ) 2,

(hal ’}1 3 and droxy 24. The conpound of claiml
Zher ette Rppopsd o @am 1 tdwrein Woistseleded from thdgp@nod@mlstyng of
sel ec th rq g of hydrogen,

_CL. 43&161%;}{‘“&@&6“%5@? Ay %’?%? 1 4al kyl, -C(=0) - NH2,

- C(=0) - NH C1. 4al kyl , -C(=0)-N(Cl . 4al kyl)2 - CO2H,

- C02- C1_4al kyl _502-CL_4al kyl, -S02-NH2,
3.502-Nas-compaand of claime 1 wiggin M SrCaallikg(Ri2 omhen

attac n atom and, wherein RIOis one

to I&e aﬂéﬁﬁ’?’?@%&ﬁ?é [ ndependent ly selected fromthe
group COI’]SI sting of hydrogen, -Cl_4al kyl,

- Cl_4al koxy, -C(=OH, -C(=0-Cl1 4al kyl , -C( =0) - NH2, 25
AC( Q)Thqu.o@pongql Q’§/¢la1m C(“ﬂ@elfNRCﬁ sq]apﬂzgl lﬁ)om the @BR, consisting of

3 R e SR BT e

-NH C1_4al kyl, -N(C -4al kyl)2, cyano, hal o, hydroxy,

nitro and oxo when attached to a carbon atom

5. The compound of claim 1 wherein R; is selected from the group consisting of
-N(R4)(Ré), -dihydro-1H-pyrrolo[2,3-b]pyridinyl(Rg),
-tetrahydropyrimidinyl(Rg), -tetrahydro-1,8-naphthyridinyl(Rs),

~tetrahydro-1H-azepino[2,3-b]pyridinyl(Rs) and -pyridinyl(Rs).

6. The compound of claim 1 wherein R; is selected from the group consisting of

-N(R4)(R¢), -tetrahydropyrimidinyl(Rg) and -tetrahydro-1,8-naphthyridinyl(Rs).
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30 25. The conpound of claim1 wherein (Ro0)1-4is
sting of hydrogen,

sel ected fromthe group consi
WO ab44Al48y1 , - Cl_4al koxy C(

=O H, -C(=0) -Cl-|pdt&RYBE2003/025782

NH- C1

7 ﬁ%ﬁ%‘i%ﬂ"j@ ‘ﬁ@ W&Fﬁé&?la i pelpcge

2004/ Q% /@E@\@ R 2c
. carbon atomjﬁg)T he cjorrglg%%d

kyl
dgﬁlli%f%i%%gw consisting of

s ein Ri0-

is hy@n(ﬁ@éh) -NGRQ7C(= mdme@mm) N(R@Jcm#m-lq(m(}gr ein R2

|sélsj_ @ﬁ%@ﬁg\@e gra gvtr:}%&%(stl

-cycl @QJ:]I@ %Rgm 3 ycI yl (R8),

- het eroaryl

rogen,

20 Gas iR A KA

-aryl (R8) and

conpound of claim1l wherein )

R2 is selected fromthe group consisting of 10
het erocycl yl (R38),
18 sg]gcteq'ﬁ@rrbtbp(gmmpd:omlstmg of

cl ai rgy, aro%@ﬁ:go@ kgliR%e' ected fromthe group

Ly R raRied Sl b AR

consi st

- heter ocycl yl (R8) - phenyl (R8),

cycl oal kyl (R8),
- napht hal enyl (R8) and

het et oar yl ( R8 15 .30. . The conmpound of claim1
her g'fhﬁ %‘PP‘énd)s%f fimeiwheisin Riis hydisgpn. consi st i ng of

hydr ogen, -tetrahydropyrim di

i nyl (R8),

-1,3

- benzodi oxol yl (R8), -di hydr obenzof uranyl (R8),
10t et rTdeydmpouridndldlaipl { WBpreimr R RYIeEEBIrom the grouf) cons)lstmg of

| (R8), yrimdin
an -cypleal bh@gdurfd—@b hlclemcmlﬂll(Rs)
wher orh G408, S0 RS CRIBPRISORY P R ). 25

hy dr e€(=0)-NHE)-aryNR: G- c&aiﬂaylcoz-wcﬁhu@ﬁkwdéz -aryl(Rs),

ana’ Aot i char i e

OCl

@&Ah(ki(@):&(% ) %4&21 QNG RoMRy), CL_4al Kyl |

a si?%ﬁ %“@%f 82% RN ERRTREDN.

_sal k@(—mmmmo@m - CERBREKYISONG, bl RRLKY ! ) 2. !

-0-C1__ salkylamd

c1_satkyv- R@(M&Nﬁ%ﬂ\f@abzkﬂﬁ(&bc&)éﬁi -Ry), -NIRD)-CHEISR 3N (R4)2,

D) aand R N sty Aeamesitl on o

-N(R4)-C(=N-R4)-N(R4)-C(=0)-N(Rq), -N(R4)-C(=N-Ry4)-N(R4)-CO»-Ry,
-N(R4)-C(=N-R4)-N(R4)-S0,-C).salkyl(R7),
-N(R4)-C(=N-R4)-N(R4)-SO2-N(Ry)s, -SO,-Cy.4alkyl(R7), -SO,-N(R,),,
-SO,-cycloalkyl(Rsg) and -SO,-aryl(Ry).

11. The compound of claim 1 wherein Rs is selected from the group consisting of
-C(=0)-R4, -C(=0)-N(R4)2, -CO2-Ry, -C(R4)(=N-Ry), -C(=N-R4)-N(R,),,
-C(=N-Ra)-N(R4)(Re), -N(R4)-C(R4)(=N-Ry), -N(R4)-C(=N-R4)-N(Ry),,
-N(R4)-C(=N-R4)-N(R4)(R¢), -SO,-C;_4alkyl(R7) and -SO»-N(R4),.

12. The compound of claim 1 wherein R is selected from the group consisting of

-heterocyclyl(Rg) and -heteroaryl(Ry).
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W eqonabosss o- pyri m di n - CH2- Ph( 3- Rl

Z (CH2 R2 WN y OFornmula (1) wherein W Rl, R2, q
and Z are selected from WRL R2 g z -NH1,4,5 6- "'

) 2-yl . H 0 EH/US2003/025782
-NH1,4,5,6 tetrahydro-pyrim din -(CH2)2-Ph(3-R1)
2-yl H O OH -NH1,4,5,6 tetrahydro 5- O+

%3CH27 o\m égéﬁlgfn?'l QN%T nap #Eh%fr%:c{&ﬁ rf{l%By (h&%@% cF%nsm 1ng of

qui nolduhydﬁnmhda@ol@(ll{gﬁ t61;ra?hyﬂrdp@hdﬁhm(ﬂ§)p-tetrahydropyr1mldlnyl(Rg)
[1, 8]napht r|d|n - 1,2,3,4-tetrahydro -(C H2) 3-
quLﬁP18¥ 8OO—|-NH-1456 '
tetrahydro-pyrinmdin- Ph(3-R) 2-yl pyridin-3-yl 2 OH
-NH1,4,5,6' tetrahydro-5-0O4 Ph(3-R) pyrimdin-2-yl

pyr i dTle mydourd SFtladn 6 whebeit R Es&hﬁédé @vo substltuents independently
[1, 8]naphthtyr|d|n2-(CI—|22R1 pyridin-3-yl 2 OH
- ( CHehecRd Tragptheyaroun eanpisiing p&hydmg@nscymlhowg) -NHz,

-NH-C;.4alkyl(Ro), -N(Q1_4alky1(}{9))2, -C(=0O)H, -C(=0)-C 1_4a1ky1(R9),

-C(=0)-NHy, -C(=0)-NH-C_salkyl(Ry), -C(=0)-N(Ci4salkyl(Ro))2, ,
-C(=0)-NH-aryl(Ry0), -C(=0)-cycloalkyl(R ), -C(=0)-heterocyclyl(Ryo), '
-C(=0)-aryl(Riq), -C(=0)-heteroaryl(R;¢), -CO,H, -CO,-C;_4alkyl(Ry),
-COs-aryl(Rip), -C(=NH)-NH,, -SH, -S-C;salkyl(Ro),

-S-Cj.4alkyl-S-C.salkyl(Ry), -S-C;4alkyl-C;_salkoxy(Ro),

-S-Cy.salkyl-NH-C; salkyl(Ry), -SO,-C_salkyl(Ro); -SO,-NH,,

-S0,-NH-C; 4alkyl(Ro), -S02-N(C)4alkyl(Ro))2, -SOz-aryl(R10), cyano,

(halo);.3, hydroxy, nitro, oxo, -cycloalkyl(Ri¢), -heterocyclyl(R ), -aryl(R;q)

1

and -heteroaryl(R;g).

15. | The compound of claim 1 wherein Ry is one to two substituents independently
selected from the groub consisting of hydrogen, -C;.4alkoxy(Ry), -NH3,
-NH-C4alkyl(Ro), -N(C1.4alkyl(Ro)),, (halo);3, hydroxy and oxo.

16.  The compound of claim 1 wherein Ry is hydrogen.

17.  The compound of claim 1 wherein Rg is one to four substituents independently
selected from the group consisting of hydrogen, -C;.4alkyl(Ry), -C(=0)H,
-C(=0)-C.4alkyl(Ro), -C(=0)-NH,, -C(=0)-NH-Cy.4alkyl(Ro),
-C(=0)-N(Cj.4alkyl(Ro))2, -C(=0)-NH-aryl(R 10), -C(=0)-cycloalkyl(R1o),
-C(=0)-heterocyclyl(R1o), -C(=0)-aryl(R;¢), -C(=0)-heteroaryl(R ), -CO,H,
-CO,-Cialkyl(Ry), ~-COs-aryl(R (), -C(=NH)-NH,, -SO,-Ci.salkyl(Ro),
-S02-NHy, -SO,-NH-C;4alkyl(Ry), -SO,-N(Cj4alkyl(Ro))z2, ~SO,-aryl(Ri0),

-cycloalkyl(R1o) and -aryl(R;g) when attached to a nitrogen atom; and, wherein
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155 WD 2004/ 020435 PCT/ US2003/ 025782 WR, R2 q z
-NH1, 4,5, 6- tetrahydro-S-O—l- (6-OCH3) - pyri din-

wWOR(3/0RI4}35 pyri m di n- 2-yl 3 yl 2 CH 5, 6 7, 8-t et PEINYS2003/025782

[1 8] naphth ri.din-2- 1, 3-benzodi oxol - d(CH2 )2-R1L yl vyl
Rg s NPF’){ ﬁ)usméwﬁltuel@témd&ﬁ?@ﬂ@@ﬂbﬁlmw Hom tmrsumpqnsnstmg

. [2 1y I8] (%gi %ﬂ %41@&% éﬁﬁ%{y&kbb ha g@‘?{g@%’&?ﬂ 0), ~O-aryl(R o),

5,6, 7 %wﬁl@@@) Or 4aﬂ1&yl@§9mam(\:t=®mel ne(ze)) -NH-C;_salkyl(Ro),

"1, 3-benzodi oxol -5 - (CH2

E Nl R P TN Ehaet] (Birbb(=O)-cycloalkylRuc),

5. Lo SREATh R bR L a0 ) RO BB iRin g COam,
Ffsﬁfﬁﬁﬂ%gﬁ S0P S CREDIN, 801 Gy gl Rs),
SCNHE, -807NE- €e¢aﬂ]9ﬁ§PdD,0301 M%ﬂ@bﬂ@bb)ahﬁ@n@rﬂ(&o)

[1 ; S S AR SO P IiRos Fanatog: oy

1 2, 3S4CE_ﬁIHyﬂMﬂCQzalkyl(R9), -NH,, -NH-C_4alkyl(Ro), -N(C;.salkyl(Ro)),,
| !

cyano, halo, hydroxy, nitro, oxo, -cycloalkyl(Rio), -heterocyclyl(Ro), -aryl(Rio)

and -heteroaryl(R19) when attached to a carbon atom.

18.  The compound of claim 1 wherein Rg is one to four substituents independently
selected from the group consisting of hydrogen, -C;_salkyl(Ro), -C(=O)H,
~C(=0)-NHp, -C(=0)-NH-C 4alkyl(Rs), -C(=0)-N(C4alkyl(Ro))2; -CO;H,
-CO,-Cy.4alkyl(Ro) and -SO,-NH; when attached to a nitrogen atom; and, -
wherein Rg'is one to four substituents independently selected from the gréuﬁ
consisting of hydrogen, -C;_salkyl(Ro), -C;_salkoxy(Ry), -O-aryl(Ryo), -C(=O)H,
-C(=0)-NHa, -C(=0)-NH-C,4alkyl(Ro), -C(=0)-N(Cy_salkyl(Ro)),, -CO,H,
-CO»-Cyalkyl(Ro), -SO,-NH,, -NH,, -NH-C;4alkyl(Rg), -N(Ci_4alkyl(Ro))2,

cyano, halo, hydroxy, nitro and oxo when attached to a carbon atom.

19.  The compound of claim 1 wherein Rg is one to four substituents independently
selected from the group consisting of hydrogen and -C;_salkyl(Ro) when
attached to a nitrogen atom; and, wherein Rg is one to four substituents
independently selected from the group consisting of hydrogen, -C;_4alkyl(Ro),
-Ci4alkoxy(Ry), -O-aryl(Rio), -NHa, -NH-Cjsalkyl(R), -N(C;4alkyl(Ro))2,

halo, hydroxy and oxo when attached to a carbon atom.

20.  The compound of claim 1 wherein Rg is one to four substituents independently
selected from the group consisting of hydrogen and -C,_salkyl(Ro) when

attached to a nitrogen atom; and, wherein Ry is one to four substituents
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-(CH2)2-R yl quinolin-3-yl I OHS5,6,7,8-tetrahydro-
[ 1, 8] napht hyri di n-2- 1, 3-benzodi oxol -5- -(CH2)2-Rl vyl
WQ L002/02HBH, 6, 7, 8-t etrahydro- [1, 8] napht hyri di NnPQF/US2003/025782
(6-OCH3)-pyridin- -(CH2)2-R yl 3-Y] '2 OH 156 WO
2004 0i2pAREn T ¢82I008N 0RETER cansRINERDZE h;ydzogen -Ci.salkyl(Ro),

5 R B SRR g
tetrahydro-5-0O+4 (6-O0CH3)-pyridin- (CH2)2-Ri
pyrimdin-2-yl 3-yl 2 OH -(CH2)3:-RlL - N@gérldan

2ui ndhe neBpyindfOhi, [3wlheeindthiio oot fromfa
- NH
- NH-

56
1, 3-

g@uRQonSIStmg of

AN é ﬁﬁhkcw, Sk G SRRl BRI R
2 gtet iR ﬁ[{rtéﬁal/ﬂgl O?N%l gleyD), -COH, ;

I di’n-2-
bféﬁz-ﬂimkﬂl, $32 1(4@*31) 3SG:1NH2, &EIO&NH-Q a1, 4,5, 6

t et rahydro-5- OH | -5- Ph(3-
A N R AR A RIS
[1, 8] napht hyridin-2- (6-0OCH3)-pyridin -(CH2)2-Rl y1

3-yl
22. !

23.

24.

25.

L OH 5,6,7,8-tetrahydro-
The compound of claim 1 wherein Ry is selected from the group consisting of

hydrogen, -C;.4alkoxy, -NH,, -NH-C;.salkyl, -N(Ci.4alkyl),, -C(=O)H, -CO,H,
-C(=0)-C.4alkoxy, (halo);3, hydroxy and oxo. ’

The compound of claim 1 wherein Ry is selected from the group consisﬁng of
hydrogen, -Cj.salkoxy, -NHy, -NH-Cj_4alkyl, -N(Cj.4alkyl),, (halo)3 and
hydroxy.

The compound of claim 1 wherein R is one to four substituents independently
selected from the group consisting of hydrogen, -C;_4alkyl, -C(=O)H,
-C(=0)-Cjalkyl, -C(=0)-NH,, -C(=0)-NH-C_salkyl, -C(=0)-N(C;.salkyl),,
-CO,H, -CO,-C;4alkyl, -SO,-C;.salkyl, -SO,-NH,, -SO,-NH-C;.4alkyl and
-S0,-N(C;.salkyl), when attached to a nitrogen atom; and, wherein Ry is one to
four substituents independently selected from the group consisting of hydrogen,
-Ci.alkyl, -Cy.4alkoxy, -C(=0)H, -C(=0)-C;salkyl, -C(=0)-NH,,
-C(=0)-NH-C_salkyl, -C(=0)-N(Cj.4alkyl),, -CO,H, -CO,-C,_salkyl,
-S0,-C1alkyl, -SO,-NHj, -SO,-NH-C; salkyl, -SO,-N(Cj4alkyl),, -NHa,
-NH-C;.salkyl, -N(C4alkyl);, cyano, halo, hydroxy, nitro and oxo when

attached to a carbon atom.

The compound of claim 1 wherein (Ri);.4 is selected from the group consisting
of hydrogen, -Cj_4alkyl, -Cj4alkoxy, -C(=O)H, -C(=0)-C,.4alkyl, -CO2H,
~CO,-Cy_qalkyl, -NH,, -NH-C;salkyl, -N(C)_4alkyl),, halo, hydroxy, nitro and
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, 8] naphthyridin-2 -(CH2)3-R yl quinolin-3-yl | OH
, 7,8-tetrahydro- [1, 8] naphthyridin-2- -(CH2)2-Rl vyl

[ 1
5,6

W@ 300Epphenyl 1 OH 5,6,7,8-tetrahydro- | PCT/US2003/025782
1,

8] napht 3-R1 yl (3-F)phenyl 1 CH
5,6, 7 %ﬁ%ﬁfzg?“ﬁtoa[carfozl 8{°"hapht hyri di n-2 - (CH2) 2- Rl
yl qui noI in-3-yl 1 OH 157 WD 2004/ 020435
PCT/ US2003/ 025782 WR1 R2 q z 5,6, 7, 8-tetrahydro-

761, 8] Hapdunipoundiofiel2im 1 (Gtred? R2riRhydogénd- F) phenyl | OH
5,6,7,8-tetrahydro- [1, 8] naphthyridin-2- (CH2)3-R vyl
(4-F)phenyl 1 OH 5,6,7,8-tetrahydro-

i7:!-' 8] "ﬂ%ﬁ%hg' &1im { %v'h@g%q RY{s s’ggx]g{eﬁ f o) : &iﬁ%é)né(ilsting of

5-yl 1 tetrahy nap

2, 3- diyadyahen, -C(lgh']R)']ZR-BJ CMJ4alhﬁ[yZ((Rf7)J r-G;Dzraﬂty)ﬂtfl(RﬁOdycloalkyl(Rg)
5678tetrah 8]naphthyr|d|n-2-

(3, 5-Heterasyelyl s)e @:@E@ d JhetesorsyRe)l  OH
5,6,7,8-tetrahydro- [1, 8] naphthyridiri-2- !
(3,5-difluoro) -(CH2)3-Ri 'yl phenyl | OH .
28, 6, 7T1&-dodipoahy df claim 1 wherein R, is selected from the group consisting of

hydrogen, -cycloalkyl(Rg), -heterocyclyl(Rs), -aryl(Rg) and -heteroaryl(Rg).

29. The compound of claim 1 wherein R is selected from the group consisting of
hydrogen, -cycloalkyl(Rg), -heterocyclyl(Rs), -phenyl(Rg), -naphthalenyl(Rg)
and -heteroaryl(Rg).

30. The compound of claim 1 wherein R; is selected from the group consisting of
hydrogen, -tetrahydropyrimidinyl(Rs), -1,3-benzodioxolyl(Rs), '
-dihydrobenzofuranyl(Rs), -tetrahydroquinolinyl(Rs), -phenyl(Rg),

-naphthalenyl(Rg), -pyridinyl(Rg), -pyrimidinyl(Rg) and -quinolinyl(Rg).

31. The compound of claim 1 wherein q is 1, 2 or 3.

32.  The compound of claim 1 wherein Z is selected from the group consisting of
hydroxy, -NH,, -NH-C;.galkyl, -N(C.galkyl),, -O-Cy_salkyl, -O-C salkyl-OH, -
0-Cy_galkylC;.salkoxy, -O-CjgalkylcarbonylCy_4alkyl, -O-Cy_salkyl-CO,H, -O-
Ci.salkyl-C(O)O-Cy.galkyl, C;.salkyl-OC(O)-C,¢alkyl, ~O-C;_galkyl-NHs, -O-
Ci.salkyl-NH-C;_galkyl,-O-C;.salkyl-N(C)_galkyl), —O-C, salkylamide,
Cisalkyl—C(0)-NH-C, salkyl,-O-C)_galkyl-C(0)-N(C;.salkyl), and —
NHC(O)Cysalkyl .

33. A composition of Formula (I):
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[
5!
W@ 206000EHB}5 pheny|

1, 8] naphthyridin-2 (CH2)2-Ri vyl
6, 7, 8-tetrahydro-

[ 1, 8] napht hyri di n- 2-
1 OH 5,6, 7, 8-tetrahydro-

(3-CF3) - phenyl 1

oH
(CH2) 2-Ri vyl
PCT/US2003/025782

[1, 8] napht hyridin-2- -(CH2)2-R yl (3sF-4-Ph)-phenyl 1
OH 5,6, 7,8-tetrahydro- [1, 8] napht hyrigi n-2-
(3-F-4-0CH3) -(CH2)2-R vyl phenyl 1
5,6,7,8-tetrahydro- [1, 8] naphthyrid n- 24 -(CH2) 2-Ri vyl
(4-OPh) -phenyl 1 CH 5,6,7,8-tetrahydro- [ 1,
8] napht hyri din-2 - (CH2) gb}-i xoquipl in-4-yl | OH
158 WD 2004/ 020435 PCTrU 7025782 WRL R2 q z
5,6,7,8-tetrahydrg@; [k, 8 napht hyridin-2- -(CH)2-Ri vyl
" pyridin-3-yl | @#]IB ~, 8-t etrahydro-
[ 1, 8] napht hyri di n-2J di hydr obenzofuran (CH2)2-R1 vyl
-5-y1 1 OH 5,6,7,8*etrahydro- [ 1, 8] naphthyridin-2-
(2,4-0CH3) -(CH2)2-R vyl Heymum(@i n-5-yl 1 OH
5,6,7,8-tetrahydro- [1,8]naphthyridin-2- (2-0CH3)
wheep V2 Rl Rylq augl 4 are gelectsl fromp o4 -NH-1, 4,5, 6
W R] Rz q Z
-NH-1,4,5,6-
tetrahydro-pyrimidin-
-CH2-Ph(3-R;) 21 H 0 - OH
-NH-1,4,5,6- '
tetrahydro-pyrimidin-
~(CH)2-Ph(3-R;) 21 H 0 OH
-NH-1,4,5,6-
tetrahydro-5-OH-
-CH,-Ph(3-Ry) pyrimidin-2-yl quinolin-3-yl 0 OH ‘
5,6,7,8-tetrahydro-
[1,8naphthyridin-2-
-(CH2)s-R; yl quinolin-3-yl 0 .OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,2,3,4-tetrahydro-
-(CH2)3-Ry yl quinolin-3-yl 0 OH
-NH-1,4,5,6-
tetrahydro-pyrimidin-
Ph(3-Ry) 291 pyridin-3-yl 2 OH
-NH-1,4,5,6- '
tetrahydro-5-OH-
Ph(3-Ry) pyrimidin-2-yl pyridin-3-yl 2 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
-(CHz)-Ry yl pyridin-3-yl 2 OH
-(CHz)s-Ry -NH-pyridin-2-yl  pyridin-3-yl 2 OH
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W@ 2000020485 3- y|

tetrahydro-5-0O4 Ph(3-R1) pyrimdin-2-yl
2 H

qui nol i n- 3-yl
-NH1,4,5,6 tetrahydro-pyridin-2- Ph(3-R1l) vyl

. 2 OR 5,6,7,8-tetrahydro- PCT/US2003/025782
[1, 8] naphthyridin-2 -(CH2)2-Ri yl quinolin-3-yl 2 OH

-NH 3, 4,5, 6 tetnrghydro-pyrinmdin- 1, 3-bgpzodi oxpl -5
Ph(3-Ri) 2-yl ylvazym g 2#14, 5 6 ® £z

t et rahydro- pyri di n-2- INB:Igéwzodi oxol -5 Ph(3-R1) vyl vyl

2 OH NH1,4,5,6 tetrahydp@ros-6dt 16
Ph(3-R1 Lk din-2-yl yl 2 5,0,
[ 1,( 8] na%h?%lgﬂ?fr%ﬁn- 2- {,%E{rﬁlg’ﬁ"fggi oxot ¥

OH 5, 6,7, 8-tetrahydr o-5,478-8}hgldht hyri di n- 2-

-(CH2) 2- Ryl napht hal §
PCT/ US2003/ 7 wW
[1, 8] naphtﬂgﬁ%ﬂlﬁ%- 2-

yl qui nolin-3-yl

[ 1, 8] napht hyri di n-2- 5,
qui nol i n-S-ﬁ/I 0 OH 5, 6,
Ph(3

‘Rl)

-(CHz)2-R;

-(CH2)2-R;

-(CHz)3-Ri

-CHz-Ry

“(CHy)3-R;

-(CHa)2-Ry

-(CHz)2-R;

-(CH3)2-R;

-(CH)2-Ry

R1

tgtfagy’gr
2-yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
vl |
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
! ‘
5,6,7,8-tetrahydro-
[1,8]naphthyridih-2-
yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-~
yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
yl
5,6,7,8-tetrahydro-
[1,8naphthyridin-2-
yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
yl ‘
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
v
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phenyl

1,3-benzodioxol-5-

yl

1,3-benzodioxol-5- .

yl

1,3-benzodioxol-5-

yl

(6-OCHa)-pyridin-
3yl
1,4,5,6-tetrahydro-
2-Me-pyrimidin-5-
yl

1,2,3,4-tetrahydro-

quinolin-3-yl

1,3-benzodioxol-5-

yl

(6-OCH,)-pyridin-
3-yl

[

adh-oxol - 5-
7, 8-t etrahydro-
5 -CH2-RL §1 yPH

=2yl OH AL Q04/ 020435
ﬂgﬂgpa%éndé‘, 2817?1§e%%0\§??(§%ydr 0- ,
5%, 7, 8-tetrahfdro- -(C-12)2-RPH
1 OH I.NB.16,56- 8-t et rahydr o-

8-tetrahydro-
o EPARy dr o

| quinolin-3-yl

-(CH2) 3-Ri I

OH -

OH

OH

OH

OH

OH

OH

OH

OH



[ 1,8], naphthyridin-2
5,6, 7,8-tetrahydro-

-(CH2) 2-R vyl
[ 1, 8] naphthyridin-2

( 3- OCH3) phenyl
-(CH2) 2-R1 vyl

1 OH

wQ¢ 26000283phenyl 1 OH 5,6, 7,8-tetrahydro- [ 1, PCT/US2003/025782
8] naphthyridin-2 -(CH)2-R yl H1 OH 5,6,7,
8-tetrahydro [1V8]naphthyr|qkll- - tetr@mydroquanig

-(CH2) 2- Ri—yiyl

1 OH 5 6 7 R tptrnh\/dLn

1, 8]naphthyr|d|n 2

_(CHIY24REyI t hi ophen-2-yl 1 OH

5,6, 7,8-tetrahydro- [1¢§¢ma@hmhyrlQ5@cﬁgﬁwn&£}ﬂ)2 R

I 3-F h NH2 5, t
SR SRR (s bgﬁ%fhmf ke

1 OH 5,6,7, 8-tetrdbydsgs- |

[ 1, 8] napht

6-yl

-(C}Q)Z R vy
N- et hyl -

[ 1, 8] naphthyridin-2

[1, 8] na

thyrid

-(CH2) 2-Ri vyl

2, 3-di
- (CH2)

l2,J1ydr8

1, 8] naphthyridin-2
(3- SCHB3) Q&Q%J o- 10}9"

(g-‘O% )»p?rdn‘?”ahydro- '
- (CH2) 2-R° (éﬁ%afﬁlno' i n-PRUHing-yOH 5316 7, 8- tetra:hydr gH

WD 2004/ 020435 PCT/ US2003/ 025782 WR R2 q z

5, 6, 7, 8- t eleHbyd¥i0-
-(CH2)3-R1

-(CHz)3-R4

-(CHa)s-Ry

-(CHp)3-R;

Ph(3-R))

-(CHz),-R;

-(CH2)3-R,

-(CH2)-R;

-(CHy)3-R,

-(CHy)»>-R;

-NH-pyridin-2-yl

-NH-pyridin-2-yl

-NH-pyridin-2-yl

-NH-pyridin-2-yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
yl

-NH-1,4,5,6-
tetrahydro-5-OH-
pyrimidin-2-yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-

'y1

5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
yl
5,6,7,8-tetrahydro-
[1,8naphthyridin-2-
yl
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
yl
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quinolin-3-yl
1,3-benzodioxol-5-
yl
1,3-benzodioxol-5-

yl

(6-OCH3)-pyridin-

3-yl

1,3-benzodioxol-5-

yl

1,3-benzodioxol-5-

yl
(6-OCHj;)-pyridin-
3-yl

quinolin-3-yl
(3-F)phenyl

(3-F)phenyl

quinolin-3-yl

H 1 -0-ethyl

160
2 OH
2 OH
0 OH
2 OH
1 OH
1
1 OH
1 OH
1 OH
1 OH
1 OH
1 OH



[1, 8] naphthyridin-2- -0-2- -(CH2)2-R1 yl H I
5,6,7,8-tetrahydro [1, 8] napht hyri di n-2-

wazeodoedButyl 5,6,7,8-tetrahydro- [ 1, 8]
naphthyridin-2 -(CH2)2;RL yi H 1l -0-n-octyl
5,6,7,8-tetrahygyo- [1,8]na thyr|d|n 2-R
HI -Os- hutyl 5.6 7 8-tetrahydro- |

propyl
(CH2) 2-R1 vyl
PCT/US2003/025782

H

(CH2)2 Ryl

1, 8] napht hyri di n-2 - ( CH@y/3-t@ahydfo- H | - O net hyl
5, 6,
oC( O 5, 6 7,8-tetrah

§ t“NK}EZ) pheny

t -( but yl
[ 1, 8] napht %ur\ 2- (YbHZ)z Ryl ¢
™ 5, 6, 7, 8- tetrahydro 5[6;[788}tfaa>|ﬂfbthyr| di n- 2-

-(CH2) 2- R vyl O—Dphenyll(’é

Ph(37R|8)te£n¢§3§/ | -2-yl 7

yl (3- NHEt ) phenyl 1 04565;86}@%11 rOtetrahydro- [ 1

enII(}I

n
7, 8-tetrahydro- O @'@napflthﬁ]dm&l napht hyri di n- 2-
) -
]

dro

QH

(3- OVE 4
t r1d1n'§'34 5-di hydro-1 H

8] napht hyr(11 Hiphengl - ( CH2) 2- ROH

8] napht hyridin-2 - - NHve) phen CH
5,6, 7, 8-t etrahydr o- 1[]8§]P?£B¥Pt“ﬂ1§}r2| d7 HHQPy“m‘ h.
di hydr oben#SHur-&n .5 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 2,3-dihydro-
-(CH2)>-R; yf benzofuran-6-yl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- (3,5-difluoro)-
-(CH2)>-Ry vl : phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- (3,5-difluoro)-
-(CH2)3-R; yl phenyl 1 OH
5,6,7,8-tetrahydro- ]
[1,8]naphthyridin-2-
-(CH2)2-R; yl (3-CF3)-phenyl 1 OH
5,6,7,8-tetrahydro- 1
[1,8]naphthyridin-2-
-(CHy)2-R; yl (4-OCF;)-phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
-(CH2)2-Ry vl (3-F-4-Ph)-phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- (3-F-4-OCHjs)-
-(CH2)2-R; yi phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8naphthyridin-2-
~(CH2)2-R; yl (4-OPh)-phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
-(CH2)»-R; yl isoquinolin-4-yl 1 OH
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-(CH2)3-R yl -6-y] 0 OH and pharmaceutically
acceptable salts, racemc m xtures and enanti oners
w0 b@apefs3s 161 WO 2004/ 020435 PCT/ US2003/ 0257 8PCT/B&2003025782
conposi tion conprjsing a conpound of ‘claim1 wherein
the conpound isysel ected fremthe groupgconsi siing gf
a conpound of Formiula (1) wherein Wis -CH2-Ph(3-Ri);
R is 5 -1,4,5,6-tetrahGdbsrpydPmidin-2-yl; R2is H g
is, and Zis OH O; agpep@iyhdnef Formula (1) wherein

Wis -(CHZ h%3-Ri); R is G

-1,4,5, 6-t<e)(:§{r2§hhl§br o- py¥i ni di n-2-yi AL o glis P

and Z is OH a conpoundlé.ab-tekadydmd a (1) wherein Wis

-CH2-Ph(3-Ri); R.is o a

-1,4,5,6-t ?h dr o- 5- SJHS Ialznfh%)-/d)rl?b?nzg\%ra?s

-3-quinol T 2,2'%1 is 0dnd Zis 104 a conpodnd .dtH

Formula (1) wherein W§g7s4ehidiid-Rl; Rl is

-5,6,7,8-tetrahydro-1, 8-napht hyridin-2-yl; R2 is

-3-quinolinyl, gis O gr‘?ﬂ"a q}ygé{m'é)ﬂ,d}‘ég% rpound of

For nul a (r()gwni)aeRei n Wils - (CH2) 3- RpyrinRiinfg1 151 OH

-5,6,7,8-tetrahydro- 1, 8znaphtiyridin-2-yl; R2 is

-1, 2, 3, 4-t et rahydr o- 3- dui nol i nyl, is 0 and Zis OH

a conpound of Fornul a Ugﬂnamflé}"ﬁ' %O?QHS)'Ph(S- Ri); R

is -NH 1-@H)BRi et rahydr o- pyri m dippddipbyl R2 i1s  OH

-3-pyridinyl, gis 2 a 12% OH;, 20 a conmpound of

Formula (1) wherein Wig &P %’3-Ri); R is

-NH 1, 4, 5, 6-t et rahydr oteBab@Ho-pyot- m di n-2-yl; R2 is

-3-pyridimpy3-RY) i S 2 apdiLiind.S OH; und of OH

For mul a (I)tvvng)r ein W?%Hizmnt 1) 2- quf;’ﬁmglﬁrfigg

-5, 6, 7, 8-tetrahydro- 1, 8%&phfhyridin-2-yl; R is

-3-pyridinyl, gq is 2 ardafdbgyridd®-OH, a conpound of

Formul a (| M ein Wis -(CH2)3-Rl:. Rl . ‘

- NH pyri diPﬁg%@ﬁ; R s -3- pyri di ﬁtf/lf“%ﬂn(; is 2 aznd Zokll‘s ’

OH;, a conpound of For nBbaSdtirhvdieerein Wis -Ph(3-Ri);

R is -NH1,4,5 6-tet P@g}%g};t%,ﬁ@m_@-l- pyrimdin-2-yl; R2 !
q .

hthyridi
r |ym

's - (6-MeQayhL g n-3-vl, Ois 2and Z)1s O oy
-NH-3,4,5,6-
tetrahydro-pyrimidin- 1,3-benzodioxol-5-
Ph(3-R;) 2-y1 vl 2 OH
-NH-3,4,5,6-
tetrahydro-pyridin-2- 1,3-benzodioxol-5-
Ph(3-R;) g yl 2 OH
NH-14,5,6-
tetrahydro-5-OH- 1,3-benzodioxol-5-
Ph(3-R;) pyrimidin-2-yl vl 2 OH

5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- 1,3-benzodioxol-5-
-CHz-R; vl yl 2 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
-(CH2)2-Ry yl naphthalene-2-yl 1 OH

159



a compound of Forrmula (I) wherein Wis -(CH2)2-RlI; R
is -5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2 is

WO 103/0eey odi oxol -5-yl, gis 1 162 WO 2004/ 02BdBES2003/025782

PCT/ US2003/ 0256782 andZi sOH, a conpound of Fornula (1)
wherein Wis -PR¢3-Rl); Rl ig, R, q 7

-NH1, 4, 5@-—t-ex—r-&hyd+e§py-n—m—d4—n—-2——y-l—R2_4_s——
- 3-qui nol i nyl , is 2 arft erabydigyy 5 a conpound

of Forrmula (I) vvher ein [Whl@hﬁﬁrﬁh@-l’iﬂ&teﬁahydr&

-5,6,7, 8-t fEh ro-1, 8 naphthyridip- 2 | P
gis 1 and Z ?%m%i %’lorrpound of Cf—lo lr}%g () V\herlg)lHn
Wis -(CH2)2-Rl; i s 5,6,7,8-tetrahydro-

-5,678tetrahydro 1, § il i $6 28 WbranydRe- 1S

-1, 3- benzog g g5y, ; @?g,hon and 2.i's OH 10 a
conpound o BRIl a (1y V\herel n Wl@m"]@’(ﬁ—'@)B RI0 Rl Ofs

-5,6, 7, 8-tetrahydro- 1, &amedptatdydd-di n- 2-yl ; R2, IﬁLp
-1, 3- benzodi oxol - 5-yl , z |s ()—I a conpound
[%k@h&aﬁ"%

of Formul a &r{ ﬁgerel' S

-5, 6, 7, 8- t &t HakRyrio- 1 8’1naphthyr|g|(ﬁ-023Hy)lphenﬂ2 i OH
-1, 3- benzodi oxol - 5-yl , 5q57|gste@ahyd105 andZi sO—| a compound
of Formula (1) vvhereln WIS-§ 3-Rl; 'S
-5,6,78tetrahydrol |n2yl R2 is

- (6- MeO) pyfFHR-yl , qlis O andZ(HSICHa)p&nyaorrpDundoaaIf

Formula (1) wherein W8556 Q;%g} is 20

-5,6, 7, 8-tetrahydro-1, napﬁw r|d|n2yl R2 is

-1, 4,5, 6-tetrahydro- 2- NbSl3phthmdgrh-5-yl, q is 1 and Z
is OH a co@Heu®d of Farnula (1) V\here[r’HWis 1 OH
-(CH2)2-RI; Rl is

-5, 6, 7, 8-t et rahydro- 1, 8:5apRIMA T di n-2-y1; R2 is

-1, 2, 3, 4- t et r ahydr o- 3- duBInaphihyridih-2- getrabydiofiame-Z i s OH;
25 a conpoyoH,efR For rruly:fl (1) whereify Wis -(CH2?2 Rioy
Rl is -5678tetrahydrol8naphthyr|d|n2y R2,
i s -1, 3-benzodi oxol - 5- YiO7&feFadyBO- and z is OH  a
conpound of Fornul a (I)[18\]h@hmyﬂmmW|s -(CH2)2-RI; R is

-5, 6,7, 8-t gty ro-1, 8;naphthyridip-2-yl: R2 i
-(6- MO DY?I dl?)ﬂxg-yl , d’ is 2 tﬂlOI%]eX-E-y] F OH
- 5,6,7,8-tetrahydro-

[1,8naphthyridin-2-

~(CHy)>-R, yl (3-F)phenyl
5,6,7,8-tetrahydro-  2,3-dihydro-
[1,8]naphthyridin-2- benzo[1,4]-dioxin-

-(CH2)2-Ry yl 6-yl 1 OH
5,6,7,8-tetrahydro- ‘
[1,8]naphthyridin-2-

~(CH2)2-R; vl (3-SCHi)phenyl 1 OH
5,6,7,8-tetrahydro-  N-methyl-1,2,3,4-
[1,8]naphthyridin-2- tetrahydro-

-(CHz)>-Ry yl ‘ quinolin-3-yl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-

-(CH2)>-Ry yl H 1 -O-ethyl

g
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30 and Z is OH, a conpound of Formula (1) wherein Wis
-(CH2)3-Ri; R is -NHpyridin-2-yl; R is
WO 2s0g02m383 i nyl, q is 2 and Z is OH 163 WO 200B¢DRS285025782
PCT/ US2003/ 025782 , a conpound of Formula (1) wherein W
is -(CH2)3-RI; W is -NHpyrgdin-2-yl; R is g4 Z
-1, 3-benz -s—OH;
of Formula (1) wher ei n PP 3-RI; RL i s
- NH pyri di n- 2- yI R2 i[$8lndbhByrrzodi oxol -5-yl, q i-9-2-
O and Z igc a corpound of Formula (1) vvhe ein
- (CH2) 3% gj is - pyridin-2-yl; Ié ! pmpy]
(6 MeO) pyr i di n- 3 yl, 5%7%8-Praliydio-Z i s OH; a corrpound
of Forrmula (1) wherei n[y\é]hzﬁ,hﬁ] f#3-R; R is '
-5678tg{: ?h_yﬁjro napht yr|d|n2yl R2is - :
- benzodi ox . q |y§ andZi sOH; 1d3la corrpbun@’"B‘I'W1
Formula (1) V\,herel n W|5$67—8ﬂhh(a3ydﬁl) Rl is
-NH1, 4,5, 6-tetrahydro-p jmdinyl; R2is
-1, 3-benzo —?b%m 5-yl, [ ]%%%nd Zis O—I I a
corrpound o) PRIl a (I)Yl\/\,here| n Wis -((1:H2)2 Rt RP-nioghyl
-5,6,7,8-tetrahydro-1 &me&ahycﬁddln 2-yl; R2is
-(6- MeO) pyridi n-3-yl, léﬂﬂ% 5andZ|sO—| a
conpound of Formula (I )\“SAEPBYH™7is - (cH2)3-R; R is
-5, 6, 7, 8- t €¢HakmPdr o- 1, 84 napht hyrl din-2-W; R {5 -Osbuyl
-3-quinolinyl, gis 1 a compound of
Formula (1) wher ei n Wl%’gztgjﬁgd R is 20
-5,6,7,8-tetrahydro-1, élﬁa@hﬁlmﬂrnr?dln 2-yl; R2is
-(3-F) Ph {4CHs),-R;and Z yis OH a conpound of Fof mub.aethy
(1) wherein Wis -(CH2)
-5, 6,7, 8-tetrahydro-1, 6n7§ptﬁtfa§§ﬂr‘?d|n 2-yl: R is "OCH-
-(3-F) Ph gis 1 and Z[l &nphihyralineenpound of For mul GC(0)-+
(1) V\herel.r(chg)bgl (CH2)2-RI; Rl is 1 butyl
-5,6,7,8-tetrahydro-1, hthyr|d|n2y R2 is
-3-quinolinyl, gis 1 ér?e:?fg“*tfaéydr‘% OH a conpound of
Formula (1) wher ei n WI[ES]m(thﬁ)dﬂrle Rl is !
5, 6,
-(

) F)7Pﬁ tg(t; ggygrgn(lj napht hyrl d'([s]ogMé/;phenﬁz s OH

5 6 7 8-tetrahydro-
[1,8]naphthyridin-2- (3-OMe-4-
-(CHz)2-R; vl OH)phenyl 1 OH

' -NH-4,5-dihydro-1H-
Ph(3-R;) imidazol-2-yl (3-F)phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8Inaphthyridin-2-
-(CH2)2-R; yl (3-NHEt)phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2-
-(CHy)2-Ry vl (3-NHMe)phenyl 1 OH
5,6,7,8-tetrahydro-
[1,8]naphthyridin-2- dihydrobenzofuran
-(CHz)5-R; yl 6yl 0 OH

and pharmaceutically acceptable salts, racemic mixtures and enantiomers thereof.
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a conmpound of Forrmula (I) wherein Wis -(CH2)3-Rl; R
is 30 -5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2 is

WO Re4BIRBBY g is 1 and Zis OH a conpound of MOT/IB1083/025782

(1) wherein Wis -(CH2)2-R; Rl is
-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2is

2, VAR B Byt Eo AR NG REPHIGRAO RS coound s

For mskkctell Yrowhihe graup\bbnsnstﬂ(@ﬁ) 2. RI RI IS
-5,6,7,8-tetrah dr018napht r|dn2
-2, 3.afompered SiRerBil Lhoh erﬂn GSi @Ha-Ph@n%Oanss OH 5 a

756, 7 8 e e -éﬁi@ma‘“‘i‘fa;%%’ﬂf Wi o GBI 1<

( 3 srd%ﬁ)ﬁahnd G]fIFc&mll,la @pdzhzreirsw 1@=(C}Q)2smf(5ml)dRpifs
Formul a ( )éiGV\,hereln Wis, -( ;

P o sk e ar o myrimidh Aokt 16 F a3 § pnd s OB
2 S doRbRlng Bk G £ ety 8 e ROTROWNT O

-5, 6, 7, 8t,4,8frtatahgter-1-GH-paphtdi2-di Ry 3-Ylquiddtinks qis 0 and Z is

-(3- CF3)Ph gis 1l and Zis OH a corrpound of
For mul aOFk) wherein Wis -(CH2)2 Ri ; is 15

) d ]
LR R g
For nul a-46.y 8%@;&@1&1&) V\BLr&phﬁ@lﬁl}ﬁz R R, R- 3l-q:‘ulnohny1 qis0and Z is

-5678tetrahydro18naphthyr|d|n2yl R2 is
-(3-F-40Bh)Ph, qis 1, and Z is OH 20aconpound of

P A TR BB e

- (3-F-4- ﬂ/E)SFEBLral@dchl 8-naphthyridinl 3.yIOR, ﬁ conpound of
Formula (1) wherein Wis -(CH2)2-Rl; i s

-5, 6, 7, 8hi.3drtaahydee-3- qgmélpﬁle Ay 9 elmde;z&QH R is

4- OPh) Ph d of |
FS‘) rmit & &?ﬂc’}ln@\ﬁgf%‘mﬁ?%@ Wherfﬂ_é;s]ﬁ %(3 'EkR? Ci{rplo und o
-5,6, 7, &NHat4 &B}té&&ﬂry&rcﬁpﬁﬁﬁfdﬁmyrﬂ di s 23- lﬁ'ﬂdlﬁ?l iy 2 and Z is

- 4-isoquinolin |, is 1 and
qOH y q

H

a compound of Formula (I) wherein W is -Ph(3-R;); R; is
-NH-1,4,5,6-tetrahydro-5-OH-pyrimidin-2-yl; R, is -3-pyridinyl, q is 2 and Z
is OH; |

a compound of Formula (I) wherein W is -(CH),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; Ry is -3-pyridinyl, q is 2 and Z is
OH;

a compound of Formula (I) wherein W is -(CHy);-Ry; Ry 1s -NH-pyridin-2-yl; R,
is -3-pyridinyl, q is 2 and Z is OH;

a compound of Formula (I) wherein W is -Ph(3-R;); R; is
-NH-1,4,5,6-tetrahydro-5-OH-pyrimidin-2-yl; R; is -(6-MeO)pyridin-3-yl, q
is 2 and Z is OH;

a compound of Formula (I) wherein W is -(CH;),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -1,3-benzodioxol-5-yl, q is 1
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Zis OH a conmpound of Formula (I) wherein Wis
-(CH2)2-RI; Rl is 30

WO 2008/070485 t et r ahydr o- 1, 8- napht hyri di n-2-yl; R2PCHUS2003/025782

-3-pyridinyl, gis 1 and Zis OH a conpound of
For mul an¢ Zyis QRerein Wis - (CH2)2-Ri: Rl is 165 WO

2004/ 020435 .P / R

00 R SRS APRRIEH PR By B 1«

- 5- di hygHobe f5@fe%l@ﬁh‘bnpyﬂmhdin—zlyl@lﬁgls&4q$111@1'1ny1<’;lq is2 and Z is
compound of Fornul a (1) wherein Wis -(CH2)2- RI Rl is

-5,6, 7Qﬁtetrahydro 1, 8-naphthyridin-2-yl; R2' |s

eéa{i@é% P T My ¥ SRRl 3 8
Z@ﬁﬁfeﬁ‘ﬁﬁﬁfr@ -118- ﬁaﬂ]ﬂlﬁbfdiﬂmy‘ﬂ'm 12 =B, ;q iK2 ah8 Z is OH '
-(2 pyrlmdln-5-yl, is 1, and |sC]—| a -

Co”pa"“"dpmd'@(ﬁf"ﬂhda((l))wmnéfv 8 WHs)z R@hBBlSRl) R is
~ et
"3 qui nofi Hylenatp e TR o R T b i Rais

For mul adngy) wierein Wis -Ph(3-R); R is
-NH-@ 45, 6-tetrahydro-pyridin-2-yl; R2 is

-3 qa lcompa)mryll of FgringlaZDarteeréin (%% 1&3€CH2)1511aR¢ tmpound of

o T s e B e B St st ais0
- 3-qui %P ¥'0Hq is 2, and Z is OH a conpound of
For mul a Z;lwhereln Wis -Ph(3-Rl); R is

-NH 3 cémﬁolﬁﬂ(ﬂtﬁoalhykar(b)\plwrmmwusn-CZizsz, Rrdsi s

;; éngoﬁrefg Z6g7f,dé %g%:l?m?rg 1( %na%&zréq% %wl?lgz i ply (’5%36&?(3(110)@1 -5- %1 qis0

-NH-3, 4,3, t(ﬁt[rahydro pyridin-2-yl; R2is
-1, 3- benzozgll oxol -5-yl, qis 2 and Zis OH, a conpound

of Farcombaur(d of Emlmnm (ih) whérein-Whg ICRb)-RiIRR1iis 25
NH-1,4,5, 6-

-1, 3- bem Lo T r%;logs %@/‘% ?&g %P E/édﬂ %ﬁpgb%gtmnq is 0,

of For r%ld%igldHV\herel n Wis -CH2-Rl ; i s

a compound of Formula (I) wherein W is -(CHy)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; Ry 1s
-1,4,5,6-tetrahydro-2-Me-pyrimidin-5-yl, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CHz)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R; is
-1,2,3,4-tetrahydro-3-quinolinyl, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CHz),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -1,3-benzodioxol-5-yl, q is 2
and Z is OH;

a compound of Formula (I) wherein W is -(CHz)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R is -(6-MeO)pyridin-3-yl, q is 2
and Z is OH;

a compound of Formula (I) wherein W is -(CHz)3-Ry; Ry is -NH-pyridin-2-y1; R;
is -3-quinolinyl, q is 2 and Z is OH;
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-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2 is
-1, 3-benzodi oxol -5-yl, qgis 2, and Zis OH and, 30 a

we eovpoemss of Fornmul a (I) wherein Wis -(CH2)2 RI:T/Usaooslmsmz

-5,6,7,8-tetrahydro 8- napht hyri di n-.2-yl;
- 2" naghuang af Fomaﬂa éD wherrin Y isi-6Clbps B@eRv@-NH-pyndm- -yk; Ry

2004/ Ozoﬁﬁ%‘?ﬁ)‘g@g?ﬁ%?oﬁégz%d 739omthe conposition of

claim3% ound is selected fromthe

gr Oupco b oF Feam@h (1) @&MWM(@HZ)Eﬂl R 8 -NH-pyridin-2-yl; R,
wher ei n is -(CH2)3-Rli Rl is

-5, 6, 7 i8-lt3=benghdigkel-$-yB-griafhans4 1sdPIrL2 yl; R is

R DAY o e e,

is  -5,6.4MedP [R,{@lhyﬂppqlsﬁaﬂ@zhmﬁrl din-2-yl; R |s
-1, 3- benzodl 0oX0 ; 0, and Z is OH 10 a

corrpmuordpcnﬁndfécﬁﬁ:nnhda(l))\&'hﬂmné’i’ s V¢ Ha)s-RaCRiRIs2- RI; i s

-5,6,7,8-te t

D5 5 SRS St B ARt G b et 10’“’1&1(1 qgis 1
a corrpodﬂgglgb}forrmla (1) wherein Wis -(CH2)2-R;

is -5,6,7, 8-tétrahydro-1, 8-naphthyridin-2-yl; R2 |s

- (6- h/b@)lp(ylmldd]f o8yl (I)qvheseln W iG-PatRi ks Briis a conmpound

?‘; g °r7”ﬁfé@@%%&#gé%%%p&m%m%z g;ﬁ?ﬁpsfnggdmxol-&yl, q

- (3-F) Bh; nd Zis OH a corrpound of Formul a
(1) \Ahe?élaﬂd%\???}?(cm)z R: R
-5, GaZoﬁpmeidrcﬁ“tfy)dmlaﬂ)Swhmpht\ﬁysr 1(6Hm)22&1y RiisR2 is

30U TV Ly 20k 2 b O SRR S g5

-5, 6, 7, Balekfpydr o- 1, 8-naphthyridin-2-yl; R2 is
-(2-Me)pyrinmidin-5-yl,. gis 1l'and Zis q-|; a.
con’p@ulﬁhpmindRifrHuuMHIa(([))whWeiméN ns WCHs)s-RCR2Y2-RI; R is
25 -5,6,7,8-tetra

-2, 3-di 'ﬁ}ﬁ(ﬁﬂr Sriqleahy pdﬁgﬁaghty?r?ﬁgtzpﬁ,r %d}gﬂ azqf}/r}o 1n§lq i§1 and Z is

con‘pour@Hof Formula (1) wherein Wis -(CH2)2-Rl; RI 'S

a compound of Formula (I) wherein W is -(CHz),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(3-F)Ph, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CHz)3-Rq; Ry is |
-5,6,7,8-tetrahydro-1 ,8-naphthyridin-2-yl; R, is -(3-F)Ph, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CH2)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -3-quinolinyl, q is 1 and Z is
OH;

a compound of Formula (I) wherein W is -(CHz)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R is -(4-F)Ph, qis 1, and Z is
OH;

a compound of Formula (I) wherein W is -(CHz)s-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(4-F)Ph, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CH)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(2-Me)pyrimidin-5-yl, q is
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-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2 is
-4-isoquinolinyl, gis 1 and Zis OH 30 a conpound

wW@bookozwss a (1) wherein Wis -(CH2)2-Rl; R i SPCT/US2003/025782

-5,6,7, 8 tetrahydro- 1, 8- napht hyri di n- 2-yl; R is

- 3-pyril# (aIYIts l1and Zis OH 167 WD 2004/ 020435
PCT/ wherein W
N _ggg@ggﬁ&@%%ﬁm PR Al 0L 2R 1

-5,6,7 3&@8%&%9@@-@8%p1ﬁﬂhﬁdinLﬁg R ié—yl R2 is

$-2,4-(0Owe) 2 Y%rlmds is 1, and Z |s(}I and,

corrpourra3odlh prh@paofyrapémleﬂemammzslS%HZ)z R: R s

R |
(2 61685“89‘#1}&&%&! né?ay@) W}deremaw?g Lorhlin 36. The

conmpound 60f 8 GétedhiRirb- l"@@faﬁhtﬁif]rvﬂm& -ylf %) 63 R‘FQ)PH q isS1, and Z is

-5678tetrahydr018nap hyridin-2 :

-123QHtetrahydro3qU|noI|nyI 10g|sOandZ|s

m;é)cgrgggur?c%?wo%%%lao(fl) Wh&el \;7 1\sl\q%&-fe 3nRWR 1S

6, 7, 84 Bb it afb-ilss%a R d gl Rs &-3,5-FRPh §is 1 and Z is
3- ,benzodl oxolg -yl B 9% an%l1 ZzlejOﬂPB%S 8. The
npoun@Hof claim1l vvhere| n Wis | (CH2) 2- Rli Rl is
6,

(
5,
1
0
?’ agoglp%"g‘%‘{%ﬂ%d%’&ol%@hﬁrﬂg \&il} (%21)2. %}lf{laﬁ]d Zis OH
0 :
(
5,

c

15@87 8%%@1‘5’/81‘1) OR-rabRhRidinWRr RL B WW-CF3)Ph, qis 1, and Z is

2
- CH2)2

67®Htetrahydro 1, 8- naphthyrldln 2-yl; RRis

(6- QO i n- 3- 40. Th '
corrpé‘tfﬁgﬁ‘% Cﬁﬁ"@f‘iﬂ% W}s\yh?rﬁl i'§” QM%I |§ 25
E:x é’?gft&%ﬁﬁ) ﬂSglaE (]glt Jﬁ)/lf?_' ﬁ* Rz % YA- OC@%)PhSq is1and Zis

(3 F) Ph gis and e conpound of"
cl ai m 10@her ei n WIS -(CH2)2 RI

: g g&CﬁB’lPPﬁ%F[ drf%g‘lalaéwgalg \5} IC@I'@?? yIRI'i*%e I(:gnpound
of cl ai mel7 whekflyBrol BSaphfEbHdid-2R}; RRds ($.F-4-Ph)Ph, q is 1, and Z
is OH; '
a compound of Formula (I) wherein W is -(CH3);-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R; is -(3-F-4-OMe)Ph, Qis 1, and
Z is OH;
a compound of Formula (I) wherein W is -(CH,),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(4-OPh)Ph, q is 1 and Z is
OH;
a compound of Formula (T) wherein W is -(CHz),-Ri; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R; is -4-isoquinolinyl, q is 1 and
Z is OH;
a compound of Formula (I) wherein W is -(CH;),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthy1\ridin—2-yl; R, is -3-pyridinyl, q is 1 and Z is
OH;
a compound of Formula (I) wherein W is -(CH;),-Ri; Ry is
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-5,6,7,8-tetrahydro-1, 8-naphthyridin-2-yl; R2 is
-(2-Me)pyrimdin-5-yl, gis 1 168 WO 2004/ 020435

WEMANBRED3/ 025782 andZi sOH. ' 43. The conpouPdI/ug§2003/025782

claim1l wherein Wis 2-Rl; R _is . .
5. 7% BTSRRI LSRRl Be B grdibyoegzofuranyl, g i
-23d| :bgpzofuran-6-yl, g 5is 1 and Zis OH
44. Themcglgdrr%oungl of claiml1l wherein Wis -(CH2)2-Rl;
R i 9 compotind oBF dratulafly eherein, W—me(m{zbhylki ®ns2-yl; R2

s -4- |squ|noI|nyI is 1 and Z i 10 45, Th
conpound&f-SdeiEim- W%é}aéhtﬁywlpsz yl ?SF—I?)‘% 4Pﬁ0quhPyF1§“d >yl q
5673 %ﬁ )63111018naphthyr|d|n R2 is
-3-pyridinyl,"q18 1, and Zis OR 15 46 " The conpound

of C|a&;bﬁ‘ipbuﬁ\¢h6f BorthuW¥ (Ipwhéreid2Was RICH,RB-R§; 311 1s
-5,6,7,8-tetrahydro-1, 8-napht hyridi n-2-yl;
-2, 45 (OO, @Sﬁyfrahfrﬁm-sfﬁwaph yiidin{-yla Rel1s7(3 QMﬁpwﬁmdvﬁé-yl q
conpound of &k 1 wherein Wis -(CH)2-R; R i's 20
07,81t 844R HFo- 1, 8- naphthyridin-2-yl: R2 is
(2 Q\é@h@»ﬁhdrbﬂl?csmﬁﬂa/{n wheteth W is amﬁ3&msz@k1 48 The
corrpound of claiml1l wherein Wis -(CH2)3-Rl
, 7, BVHdi4. ShyerahydraScdpnyagidieiZid pRyis; -3ﬂ21n0émy1 qis 2 and
2 3 d|h dr@ru_lgenzofuran 6-yl, g 25is 0 and Zis OH
49. A c d of Formula (I): 169 WO 2004/ 020435

(PIC)T / ld%%ﬁ%hﬁ@éﬁ’ﬁ&m@a @) whéidh W iIRPIMB Ry Y. B isO For mul a
-NH-3,4,5,6-tetrahydro-pyridin-2-yl; R, is -3-quinolinyl, q is 2 and Z is OH;

a compound of Formula (I) wherein W is -(CH2)2-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -3-quinolinyl, q is 2, and Z
is OH; !

a compound of Formula (I) wherein W is -Ph(3-R;); R is
-NH-3,4,5,6-tetrahydro-pyrimidin-2-yl; R; is -1,3-benzodioxol-5-yl, q is 2
and Z is OH;

a compound of Formula (I) wherein W is -Ph(3-R;); R; is
-NH-3,4,5,6-tetrahydro-pyridin-2-yl; Ry is -1,3-benzodioxol-5-yl, q is 2 and
Z is OH;

a compound of Formula (I) wherein W is -Ph(3-R;); R is
-NH-1,4,5,6-tetrahydro-5-OH-pyrimidin-2-yl; R; is -1,3-benzodioxol-5-yl, q
is 2 and Z is OH;

a compound of Formula (I) wherein W is -CH,-Ry; R; is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R; is -1,3-benzodioxol-5-yl, q is
2, and Z is OH; and,

a compound of Formula (I) wherein W is -(CH,),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R is -2-naphthalenyl, q is 1 and Z
is OH.
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‘ -nap

wherein Wis selected fromthe group consisting of
-C0_4dallyl (RI) and -C0_4al kyl -phenyl (RI,R8); Rl is

WO MgBBM3s 5 R2 is selected fromthe group consPGI/USIP08625782

hydrogen, -tetrahydropyrim dinyl (R8),
-1, 3- benzodi oxol yI (R8) - di hydr obenzof uranyl (R8),
etr y n ~
35 ﬁ‘?}% aC]%%lg)gFlk E@) If 135 11(1 5? &{hre&e‘n? gg;&l)hlgaggﬁd Is. sgleﬁtﬁl {rﬁg} the group
and cofistktivd athyl (R8) ; 10 R6 is selected fromthe group

' consi sting of -dihydroi mdazol

| (R8),
- t et raoyrioypy of Bpmyuly ARy hereineV (%(?Iﬁp%;il?qniai nyl ( R8)
d R bstit t
deponieh A6l T bR R B Eonet L Von o 15
hydr ogen AR d-refedhwind BYduidRihyg 8o aldacRestii o a :

nitrogen atom and, wherein RS is one to four .
subs ta comegreusd iof Hepeulel 6 thgreseWeis - €eH)s-Bm Rihie  gr oup

?glnSIA,;t I[g%;%p\fﬁ rggydg'g%lﬁa(pﬁﬁg?é@%%%g %#—Rﬁgﬁdloxold-yl qis

attached addy & @@f bon atom 20 R9 is selected fromthe
gr Qupy consi sting of hydrogen, -Cl_4al koxy, -NH2,
- NH- @Icomiduyd of Fomiiuta (1 ahksein) W, is(-6EH0)-Ri;Reind hydr oxy;

RI O t | d.fr
cons: zt ﬁ;gﬁ%{?n g@f‘%é ena%%&g]ﬂg%n] tﬂ;e gr?g}okoxy

O 4al kyl ,
g I L R

ni t ra czmn:pommd owﬁ/ﬁennlda(la&\lhexsbnt V i -(AH):-R0 1201@4/ 020435

st ectca+pon e8I SOB I ot ey
. Bal kyhn,g 7N 611:8al kyl )2, O Cl_8al kyl - ‘
- O C1_8al kyI C_8al koxy, -O Cl_8al kyl car bonyl C1_8al kyl ,

-0- mcogmdu;aﬂocmmula@@hem Wyis-C)ERCIR il kyl | |

3& e 5%8 ﬁqﬁcﬁz%@i lﬁﬁlﬁtﬁd@%@ﬂ?yf Rt g 2 is OF;

-O Gledigldin ShetA] byl Qe Mt sBal by .
al ky

-0 C1_8al'kyl - C(O) N(C
- NHC( 0) €36 8:8Heyhhydod , phaphtipcdine2-hIRays eeqeipolitile; is 1 and Z is

~salts, racenic mixtures and enantioners thereof.. 50.
‘A conpo of Formula (1.2):

a compound of Formula (I) wherein W is -(CH;)2-R;; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(2-Me)pyrimidin-5-yl, q is
1 and Z is OH;

a compound of Formula (I) wherein W is -(CH;),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R; is
-2,3-dihydro-benzofuran-6-yl, q is 1 and Z is OH;

a compound of Formula (I) wherein W is -(CH,),-Ry; R; is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -4-isoquinolinyl, q is 1 and
Z is OH;

a compound of Formula (I) wherein W is -(CH;),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R; is -3-pyridinyl, q is 1 and Z is
OH;
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O 12Lz (CH2 q WN O Fornula (1.2) 15 wherein Wis
sel ected fromthe group consisting of -C0 4al kyl (R)

waea4/0ta3stal kyl - phenyl (RL, R8); Rl is sel ect edPd¢ /080031625782

group consi s

- di hﬁ&P&HOW%%}?g‘H%{i{lé&g&gﬁ?ﬁ@rW&ﬁ rﬁﬁf{zh@&;; R; is

-tetrahy VL4 AL Ny e vrimid-5-
-tetr ahysgllér’ziIg 1 Eﬂégﬂr@\%ﬂ?ﬁyﬁ%?%@? F%83/l,’ Ry is -2,4-(OMe)-pyrimid-5-yl, q
- t et r ahjgdr, and BHia@8pand[ 2, 3- b] pyri di nyl (R8) and

-pyridinyl (R8); R6 is selected fromthe graup
consisSompgud of By 63 Hherssony (R K

-tetrah ridi / db0pY [ Madiny: ;
and - pyrr o Bap -t Sep b S R AL B 511, o
PCT/ US2{3036022%48QH.R8 is one to four substituents :
i ndependently selected fromthe group consisting of
hydrogen and - Cl-4al kyl (RO) when attached to a

itrogen ato and, . LN R8I ng tw four
3gubsti elf@ﬁ}pgg}ll% ch%lrr{l\ggﬁlgj ?ﬂ?lps‘é%ﬁéé e11c112(31‘_rﬁ rrI? 1t%e gr oup |
consi-5 6l N@-tahy iy dr, @aephthyridin-2a/1 K8 i RDR,3,4-tetrahydro-3-quinolinyl,
- Cl. 44l f<oxy R_9§,, -OG aryl (Rl o) and hydroxy when
att achied ang 416 QGH.carbon atom R9 is selected fromthe
group consisting of hydrogen, -Cl_4al koxy, -NH2,
-NHCl. 4al kyl, -NC I.4alkyl)2, (halo)l.3 and
31y dr opé; corfpofh@of Haid € wherelOW isS{dIs)i-RyERL S
I ndependently selected fromthe glgo.up consisting of
hy dr o§si,8-tetphydiokly$-naphtiyrighn-RasyRo is €l 2dyepgodioxol-5-yl, q is 0

]

-C(=0) -,CL kyl, -CORH, C02-Cl_4al kyl, -NH2,
CONH é‘%‘.d%ﬁs

" -N(CL. 4al kyl )2, halo, hydroxy, nitro
and oxo when attached to a carbon atom 15 q is 1, 2
or 3; Zis selected fromthe ro'lquE) consi sting of

38y dr obye, contyepnd of\Hiaian 1 whateiay W, is - >-8al Kyis) 2,

"3 LRt e R P g e s i bmotin,
- O Cly Bal 4iMlz GO Cl-8al kyl, -0

39.  The compound of claim 1 wherein W is -(CHy),-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; Ry is ~(6-MeO)pyridin-3-yl, q is 1 and
Z is OH.

40. The compound of claim 1 wherein W is ~(CH;),-Ry; Ry is ‘
-5,6,7,3-tetrahydro-1,8-naphthyridin-2-yl; R, is -(3-F)Ph, q is 1 and Z is OH.

41.  The compound of claim 1 wherein W is -(CH,),-R;; R; is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -3-quinolinyl, q is 1 and Z is
OH. |

42. The compound of claim 1 wherein W is -(CH;),-R;; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(2-Me)pyrimidin-5-yl, g is 1
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20 C1_8al kyl -O-C(O C1_8al kyl, -O C1_8al kyl -
-O-Cl-8alkyl -NHCl . 8al kyl, -O

w@008mbdeys - N(Cl _sal kyl )2, -O Cl_8al kyl am de, PCT/US2003/025782

-0 Cl g@( C(O NH-C1_8al kyl, -O Cl1- ,
8al k)?F ! (Cl 8a| kyl)2 and NHC(O) Cl_8al kyl ; and
phar maceut i caI |y acceptable salts, racemi c m xtures

. and enantiomers thereof. 25 51. The conpound of claim

447 V\h[éie@bmpaﬁnd sf dailhel tvberefr Whist-(@Hgr-BuR cionsi st i ng of
-t etrahydropyrim din

et r Ay SRR P e S aclibe-bepaRran-6-y1

var i qpllgﬁdg % > previously defined. 30 52. A conpound

of Formu : 172 WD 2004/ 020435 PCT/ US2003/ 025782 !
Oz (CH223R2WN OForrruIa(lS) wherein i Wis
sel ected fromthe gr oup consi stin - C0- 4al kyl (RI)

44nd -Tdg ceaiprynd ﬁf}"éh‘;‘?}{ ey W 155((%{2)2 Bbs%llléct ed from

ghﬁyg§ gufﬁegl&?l&&r on% %Ihb]?%@rrﬁgl ,yl'i{;( -4-’1soqu1n011nyl, qis 1‘ and Z is

-t et r@hydr opyri m di nyl (R3),
-t et rahydr o- 1, 8- napht hyri di nyl (R8),
-tetrahydro-1 H azepi no[ 2, 3- b] pyri di nyl (R8) and

D0 R oF 050 oG] RERCILRTOR LG, 0r oD
-1, 3-b@zoditaxdil 1, Qaaphthﬁidﬂxyarﬂbremowpﬁmm 8891, and Z is
-t et rahydroqui nolinyl (R8), -phenyl (R8),

-napHf?Bal enyl (R8), -pyridinyl (R8), -pyrinidinyl(R8)

and -quinolinyl (R8); 15 R6 is -dihydroinidazonI(RS),
-tetrahydropyridinyl (R8), -tetrahydropyrim dinyl (R8)

4 - dodlipayihd B8Y1ainRB where@h®w 1so(C1@Ys-ReURSEKi t uent s

i ndependent|y selected fromthe oup_consisting o of

hydr o8eH. %nﬁ@irahmmdlaﬁawh(ﬂmaduwﬁesﬂ Tt S A2 ANz ayrimid-5-yl, q i 1
nltr%%ﬁ and, wherein'R8 is 20 one to four

subst’l ueﬁts |ndependently sel ected fromthe group

consi sting of , r

- 47. The compound of claim 1 wherein W is -(CH2)2-Ry; Ry is

-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R, is -(2-OMe)pyrimidin-5-yl, q is 1
and Z is OH. ’

48. The compound of claim 1 wherein W is -(CH,)3-Ry; Ry is
-5,6,7,8-tetrahydro-1,8-naphthyridin-2-yl; R; is 2,3-dihydro-benzofuran-6-yl, q

is 0 and Z 1s OH.

49. A compound of Formula (I):
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hydr ogen, -Cl_4al kyl (R9), -Cl1-4al koxy(R9),

-Oaryl (Rl o) and hydroxy when attached to a carbon
waetom2@sd, RI is selected fromthe group consPGL/USZN08625782

hydr ogen, -Cl-4al koxy,. - NH2, -NH Cl-4al kyl, 25

-N(C1_4al kyl )2, (halo)1-3 and hydroxy; 0173 WO

2004/ 020435 PCT/ US2003/ 025782 Rio is e to four
substituents independently sel ected fromét he group
consi sting of hydrogen, -Cl_4al kyl, 1Cl_4al koxy,
-C(=OH, -C(=0-C1_4al kyl, -C0 R, Cl_4al kyl ,

-NH2, -NH G _4al kyl, hal o, hydr oxy,

nitro and oxo 5 tached to a carbon atom Zis
selected fromthe g si sting of hydroxy, -NH2,
-NH-C 1 8alkyl, -N 8al kyl )2, -O Cl1_8al kyl,

~0- G, 8alkyl-OH -0OC1 8al kyl C1_8al koxy, - O-

Cl. 8al kyl car bonyl Cl. sal kyFernmida @;._8al kyl - CO2U,

-0-Cl 8alkyl-C(O O Ci1 8alkyl,'-0 10 '
YT ey - O C(O) CL_8al kyl', . - 0- C1_8al kyl -
WQs Sl Frin-thk:Glp Seste¥ing of 0 4allyl(R and c salkyl-phenyl(R R
Cl 8al kyl - N(Cf%&_%al R O o md G oalleyl-phenyl(R1.Re):
-0- C1_sal kyl - C(O - NH C1_38all kyI -0-Gi

al O - N(C1_8al kyl)2 and - NHC(O) C1_8al kyl; and
ki vhiogh

tically acceptable salts, racem c m xtures
and enantionmers thereof., 15 53. The compound of claim
51 wherein Rl is selected fromthe group consisting of
RzI\iIHGGk&)t@d frowt thalgsodp opxgsﬁﬂthnig@ifhydhpga), ~tetrahydropyrimidinyl(Rg),

varh apredpeRidd B0 ERRH B ER e Bifoqhelinglsling
Of ﬂi@ﬁm&g ilaplﬂmale&(RTCﬁﬁlduMB&P Dyiintdi®1(EPa! @

(1.4) whefein R2 1S is selected fromthe group.
corpiimtlinglfRef - 2- benzof uranyl, - 3-benzof uranyl,

- 4- benzof uranyl, -5-benzofuranyl, -6- benzofuranyl, |
- 7-benzof uranyl, -benzo[b]thien-2-yl,

RA§8A64:Ed HBiaRe gfo)ﬁ*) coﬁs@s@ﬁé%[fb&lhgtllr@ﬁmﬂa%lyl(Rg)

-benzo[ b] t hi en- - benzo[ b] t hi en- 6-

- bdntml{yld}dpfynémyllRy)L stetrahiidioppiomidingl(Rs) ZBd -pyridinyl(Rs);
-1Hindol -3-yl, -1Hindol-4-yl, -1Hindol-5-yl,
-1Hindol -6-yl, -1Hindol-7-yl, -2-benzoxazol yI ,

Rhis BROZPHAZ Qlb¥ituent® ifaepa I AdP I oted £orl SRZ O BF Sdnklsting of

hydrogen and -C,.4alkyl(Ry) when attached to a nitrogen atom; and, wherein Rg is
one to four substituents independently selected from the group consisting of
hydrogen, -C.alkyl(Ry), -C;.4alkoxy(Ro), -O-aryl(R¢) and hydroxy when attached

to a carbon atom;

Ry is selected from the group consisting of hydrogen, -Cj_salkoxy, -NH,, -NH-C; 4alkyl,
-N(Cj.salkyl),, (halo);.3 and hydroxy;

Rio 1s independently selected from the group consisting of hydrogen, -C; salkyl,
‘ -Cj4alkoxy, -C(=0)H, -C(=0)-C,4alkyl, -CO,H, -C02-61_4a1ky1, -NH,,
-NH-C_4alkyl, -N(C;_salkyl),, halo, hydroxy, nitro and oxo when attached to a
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- 7- benzoxazol yl, -2-benzothi azolyl, -3-benzothiazolyl,
- 4-benzot hi azolyl, -5-benzot hi azol yl,

w0 Seobeemss hi azol yl, -7-benzot hi azol yl, PCT/US2003/025782

-1H n2|n1dazolyl 2-yl, 174 WD 2004/ 020435
PCFPUSI@¥31:025782 ' - 1H benzi ni dazol yl - 4-yI ,
- 1H benzi m dazol yl -5-yl, -1H benzi m dazol yl -6-yl,

. -1H benzi mi dazol yl - 7-yl, -2-quinolinyl,

g & Qaiordli nyl, . -4-quinolinyl, -5-quinolinyl,

'-6-quinolinyl, -7-quinolinyl, -8-quinolinyl,

- 2H 1- benzopyr an- 2- yI -2H—1 benzopyran 3- yI

SRR Wb AR AMEE M,

- 2@-@1 Rk opy| a)lc%a)ﬂkylcl ga‘lltdyx%z- (1 (A Qﬂkﬂa&tb&ry‘](tp galkyl, -O-
-4H 1- benzopyran-3 - H 1- benzopyr an- , '
: 4@1@1&;@1@@@% A Ca. c<m;piclmﬂ%p5rcanami§ &(O)Clkyl, -O-

21 SaRETRORIERE: L SO Mo,

- 1k, 2alRe0A LI 3all-cead E@ V- 0A0;. atkl-C(0)-N(C; salkyl
-1%#%;bgn§g%§ran}%a Y *ﬁikkgﬂﬁgﬁzopyigﬁw§ § N(CreallyDs

_1/Ang =Bk 8-yl ,
-1, 2, 3, 4-t et rahydr o- I-naphthalenyl
-1, 2, 3, 4-t et rahydr 0-2- napht hal enyl
anl phagméccufédiBhedpanh Hanhhbahe ﬁhYlb(tures and enantiomers thereof.
-1, 2, 3, 4- t et r ahydr o- 6- napht hal enyl ,
2,3 di hydr o- 2- benzofuranyl
£, 3- nzo
R TRt e
-2, 3-di hydr o- 5- benzofuranyl 0
- 2, 3-di hydr o- 6- benzof uranyl, 15
-2, 3-di hydr o- 7- benzof ur anyl , 7
-2, 3-di hydrobenzo[ b] t hi en- 2-yl,
-2, 3-di hydr obenzo[ b] t hi en-3-yl, '
-2, 3-di hydr obenzo[ b] thi e (CH2) .
-2, 3-di hydr obenz ]thi en- 5 yl, '
-2, 3- dlhydrobenzg\[\[b thiNQ- 6-yl,
-2, 3-di hydr obenzol[ b] tlhi en-7-yl ,
-2, 3-di hydr o- IH-|ndok)2 yl,
-2, 3-di hydro-|I Hindo
-2, 3-di hydro-1 H i ndol - 4- J#”m§@(12)
N@mﬁﬁmlhydro | Hi ndol - 5-yl,

_3-di H i ndol - 6-y! . |
ngs 1§e]8?tﬁ§ gf]ogl [ ﬁgircwa (S:Pns/@%g’ of -Cy_4alkyl(R;) and -Cy.4alkyl-phenyl(R;,Rs);
-2, 3-di hydr o- 2- benzoxazol yl ,

-2, 3-di hydr o- 4- benzoxazol yl ,

RPis3elgrtey dioo: telgenporasisting of -NH(Re),

] 2:—%:113%1 y&r( gygolg@%-g@i@%':l(lh) -tetrahydropyrimidinyl(Rs),

-2, I -
Fy %Frglll)ﬁﬂg-rlgk %ﬁhﬁ%ﬁ?{n@(gg)i gtlefr%}%.lro 1H. azep1no[2 3-b]pyridinyl(Rg) and

- 2,—ﬁyr'cdiinyﬂdtgo, 1H benzi m dazol - 5- yI
-2,3-dihydro-lkbbenzinidazol-6-y|,
-2, 3-di hydr o- 1H benzi m dazol - 7-yl ,

%15386@%& Hodki ﬂa@?ﬁ%ug%hﬂ%ﬁm dlhiydrmmldazolyl(Rg)

4-tetrah 2-qui nol i ny
- 1 -@f8hybropstridity(@e ) -Berafuyidnedyirimyitiny](Rs) and -pyridinyl(Rs);
-1, 2, 3, 4-t et rahydr o- 4- qui nol i nyl ,
, 3, 4-tetrahydr o- 5- qui nol i nyl,
3,4-tetrahydro-6-quinoIinyI,
3, 4-tetrahydro-7-qui nol iyl ,

-1,2
-1, 2,
-1, 2,



10

15

20

25

30

30 -1, 2, 3, 4-t et rahydr o- 8- qui nol i nyl
- 3, 4-di hydr o- 2H 1- benzopyr an- 2-yl

W0 X04/02li4By dr o- 2H- 1- benzopyr an- 3-yl , PCT/US2003/025782

I:{gljsfp:ng :t& dr gﬁbgaulr:ltg %g%egﬂif gél%(lftc:ad from the group consisting of

- 3147 i - - I, . / .
B PRI i W00 R
- benz apfouasubtiypkbnts iRlederdichtlvlsde@dd fotaehegpyp atnsiiing of

- 3, 4-di hydro-4H- 1- benzopyr an- 2-yl ,

-3 :hﬂd@igﬁ‘%/ﬁdpb‘law(%—"b &% 2@%:(@(@5,_ -i/Q-e’lryl(Rlo) and hydroxy when attached

- 3,4 di -4H 1- benzopyran-4-yl, '

-3?%?g?%§g%%?hkk1-benzopyran-5-y|, - 3, 4-di hydro-4H |

- benzopyran-6-yl, -3,4-di hydro-4H 1 -benzopyran-7-yl,

5 -3,4-di hydro-4H 1- benzopyr an- 8-yl ,

Rgisgelgrisd diog thegmupeppypingf-lydiagen, -Cysalkoxy, -NHy, -NH-Ci.4alkyl,
|

-3, [ - - 2- .an-3-yl,
- 3,’@%’%“%&@%-(4’@3% aﬁ%ﬁiﬁ%ﬁﬂ 4- §| ,
- 3, 4-di hydr o- 1H - 2- benzopyr an- 5-yl,,

- 3, 4-di hydro-| H 2- benzopyr an- 6- yl ,
Ry igongitp f@;r@ubqtp@nﬁéﬁéwdgmyﬁeég@d Ai9eh the group consisting of

- 3, i.hydgo- -2-b - Vb, ' |
suﬁé?g?u’é§9ﬁ¥§%‘§rﬁ§@éﬁgﬁgg§93r%gsfﬁR%éﬁgﬁ%égodﬁwh up

t 0 -CO, <Y hsikil very, SNHOC] adepeNdenfaliy1)s Hags; hodkoky Qfitro and oxo
met hyl when attached to a nitrogen atom and,

i nddise atfashefl jo seqrben @amE r om et hyl, met hoxy or fluoro
when attached to a carbon atom | Z is selected from
t he group consisting of hydroxy, -NH2, NH Cl_gal kyl,
dB 1, B(deB; 8al kyl )2, -0-Cl_8al kyl, -0-v1.8al kyl - OH,

-0 Cl1_8al ky1Cl_8al koxy, -0- '

Cl_8al kyl carbonyl d _sal kyl, -0-Cl1_gal kyl - CO2H,

5 Q- l kvl -C(O O C1 8al k - 0-

2 el e bip Sl ¥ s ity R el

2 Sind BASH  of . hi von o-

- OTcaals o Oplin-O1C sl 0 b1 alkyl-C(0)O-Csalkyl, -O-

s o L A B ot se et e

and, gRRAtN@YRAIEY) N D E9falkylamnide-O WYRAKYL CQ@)-NPND{ dafiiyN30-C,.

the conpound of claim 1l and a pharmaceutically

ac cdlsylab(D-N&n s4llsyl): apd DFICHR)resdlad; for treating or

aneliorating an av integrin nediated disorder in a

subj ect in need thereof conprising adm nistering to

atdaq)haﬂb&&ﬁﬁcaaf/ bhRpABRKaItS,ahéemic afikRedsiane e fierOtherehe

conmpound of claim1l. 30 57. The nethod of claim55

wherein the disorder is nediated by selective

inhi bi.tion of ,ap.av i.hteqrin,receptor .sel ected from .

%]h e g#‘lbeucbon&pé)ﬁgﬁi g{] (flﬁla‘l %’? W?lﬁreemagk 1§§e§ﬁt8d from the group consrpstlng of
-NH(Rg), -tetrahydropyrimidinyl(Rs) and -tetrahydro-1,8-naphthyridinyl(Rs);

and, all other variables are as previously defined.

52. A compound of Formula (I.3):
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" selected fromthe group consi sting
" cancer -associ at ed pat hol ogi es,

av(35 integrin receptors. 176 WO 2004/ 020435
PCT/ US2003/ 025782 58. The nethod of claim55 wherein

W b@4@2@es der is mediated by sinultaneous i nhiRCT/U81908625782

at least two av integrin receptors. 5 59. The net hod
of claim 55 wherein the integrin recepfor is the av(33
and the avP5 integrin receptor. 60. The nethod of
claim55 wherein the av integrin nedfated disorder is
f cancers,
haRQscIer03|s
fit es, “neoi nti ma

transpl ant ati on-i nduce
formati on, papiMVona, ung|fibrosis, puInDnary
fibrosis, glonerulo S, gloneruloscler05|s [
congenital multicystilc renal dyspl asia, kidney
fibrosis, diabetic fetinopathy, macul ar degenerati on,
psoriasis ost eopor osi s, FRRARa (LHSOr pti on,

nfl.ammatory arthritis, rheunat0|d arthritis,
W@??@n03|s and 15 adhesions. 61. The method of claim

55 wherein the therapeutically effective amount of the

onpognd of claim1 is fromabout 0.001 ng/kg/day t

Wbssﬁledﬁbﬂomghmbdlayonmmgﬁvf -CilfakkyitBi frod -65. 4a1k)é+nlnﬁ6)8(R1,R8)
wherein the nmethod further conprises a prophylactic

met hod for preventing an av integrin nediated disorder

p G f p@ﬁ9r|S|ng adm ni stering
I?gs?ﬁgHgtﬁ?%g¥@%%g§g%ﬁ%ﬁ?@?&éﬁlIy effective amount of

t hedibyhmd hglrodo[2|3ablpyddingkR §3-tetidhgdmweytimdliofl(Ry).ai m 55
wherei.n th th urther co r|s terin
: ﬁe&sﬂw&ngf ST R A o o Al nyiCRs) and

ﬁgﬁ D effective anount of the conpound of claim
fret hod of clai m55 wherein the nethod -
further conprises treating or 30 aneliorating a

e R e S
PCT{ 492003 &ﬁg d@{%) &R %rxtgglz@ﬁh Rgf fe{r%ﬁr@&umﬁmm !

t he 'di sease | s pat ogi cal |
ex prtesgli(Rg, aaplﬂlwlcn}ﬂ(@g) i pymchnsééi{gécpy;tdnfduwhimbl endyr oup
consi,stjn f cancers, cancer-associ ated pat hol ogi es,
dldBEW?HWﬂg 8% nopat hy, macul ar degenerati on,

ost eoporosi s, bone resorption, inflamatory arthritis,
rheumatoid arthritis and
R¢ is -dihydroimidazolyl(Rg), -tetrahydropyridinyl(Rg), -tetrahydropyrlmldmyl(Rg) or

-pyridinyl(Rg);

Rjs is one to four substituents independently selected from the group consisting of
hydrogen and -C;salkyl(Ro) when attached to a nitrogen atom; and, wherein Rs is
one to four substituents independently selected from the group consisting of
hydrogen, -C.4alkyl(Ry), -Ci4alkoxy(Ry), ~O-aryl(R;o) and hydroxy when attached

to a carbon atom; and,

Ry is selected from the group consisting of hydrogen, -Cj.salkoxy, -NH», -NH-C; 4alkyl,
-N(C;.4alkyl),, (halo);.3 and hydroxy;
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5 restenosis, 66. The nmethod of claim55 wherein the
met hod further conprises coadm nistering one or nore

wao o285 cel | anti-proliferation therapies seP@DUSIHN3/025782

fromthe group consisting of chenotherapy, radiation
t herapy, gene therapy and i mmunot herapy g 10 for

Riogy@fetth fehr shistidlicntdn@pead@itlyQEREk ﬂoﬁﬁth@\grd\%tc%ﬁﬁbﬁh g of
medi ated di sorder. 67. The net hod of claim55 wherein

t hdydieesio iCfalehef: -8kt SesQbaditFa)-<healkyly -COLTE
t h
F o S AR R R SR P R s and oxo

wheveh Attddhed e Babod sbidier conprises treating or
ameliorating arterial and venous restenosis; wherein

the conpound of claim1 i s [ n'pr egnated on the surface
eutic device.. od of claimb55

%Hesreg’cﬁg E“ Ylf?ﬁtgﬁ?ﬂ? POpisting Ofc}g’ﬁlbq"lys agwﬁnﬁsaaélwﬂ»ng to

20 -R(®3kI§TY, -ONLELEE9], NG- flom C3HAidIe

pr ocgqgur e?lzzt t hgsrﬂlggp%gt i ca@%aﬂégf f ectrk?ve1 ’ Lllko%‘(y’tﬁ

c oépealkidcabonyl Gj_galkyl, -076,. galkyl -CO,H, -O-C;. galkyl -C(0)0-Cy.galkyl, -O-
C1-galkyl—O-C(O)Cl_galkyl, -O-Cl_galkyl-NHz, -O-C1_galkyl-NH—Cl_galkyl, -0O-
Ci-salkyl-N(Cy.salkyl),, -O-C;.galkylamide, -O-C;_salkyl-C(O)-NH-C;.galkyl, -O-C;.
salkyl-C(0)-N(C,.salkyl), and -NHC(O)C,_galkyl;

. and pharmaceutically acceptable salts, racemic mixtures and enantiomers thereof,

1

53. The compound of claim 51 wherein R is selected from the group consisting of
-NH(Rg), -tetrahydropyrimidinyl(Rs) and-tetrahydro-1,8-naphthyridinyl(Rg);

and, all other variables are as previously defined.

54. A compound of Formula 1.4):

~
H

O
Formula (1.4) ‘
wherein Ry is is selected from the group consisting of -2-benzofuranyl,

-3-benzofuranyl, -4-benzofuranyl, -5-benzofuranyl, -6-benzofuranyl,
-7-benzofuranyl, -benzo[b]thien-2-yl, -benzo[b]thien-3-yl, -benzo[b]thien-4-yl,
-benzo[b]thien-5-yl, -benzo[b]thien-6-yl, -benzo[h]thien-7-yl, -1 H-indol-2-yl,
-1H-indol-3-yl, -1H-indol-4-yl, -1H-indol-5-y1, -1H-indol-6-yl, -1 H-indol-7-yl,
-2-benzoxazolyl, -4-benzoxazolyl, -5-benzoxazolyl, -6-benzoxazolyl,
-7-benzoxazolyl, -2-benzothiazolyl, -3-benzothiazolyl, -4-benzothiazolyl,
-5-benzothiazolyl, -6-benzothiazolyl, -7-benzothiazolyl, -1H-benzimidazolyl-2-yl,
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-1H-benzimidazolyl-4-yl, -1H-benzimidazolyl-5-yl, -1H-benzimidazolyl-6-yl,
-1H-benzimidazolyl-7-yl, -2-quinolinyl, -3-quinolinyl,.-4-quinolinyl, -5-quinolinyl,
-6-quinolinyl, -7-quinolinyl, -8-quinolinyl, -2H-1-benzopyran-2-yl,
-2H-1-benzopyran-3-yl, -2H-1 -benzopyran—4-yll, -2H-1-benzopyrah-5-yl,
-2H-1 -benzopyran-6-yll, -2H-1-benzopyran-7-yl, -2H-1-benzopyran-8-yl,
-4H-1-benzopyran-2-yl, -4H-1-benzopyran-3-yl, -4H-1-benzopyran-4-yl,
-4H-1-benzopyran-5-yl, -4H-1-benzopyran-6-yl, -4H-1-benzopyran-7-yl ,'
-4H-1-benzopyran-8-yl, -1 H-2-benzopyran-1-yl, -1H-2-benzopyran-3-yl,
-1H-2-benzopyran-3-yl, -1 H-2-benzopyran-5-yl, -1H-2-benzopyran-6-yl,
-IlHi“'\Z-benzopyran-7-yl, -1H-2-benzopyran-8-yl, -1,2,3,4-tetrahydro-1-naphthalenyl,
-1,2,3 4-tetrahydro-2-naphthalenyl, -1,2,3,4-tetrahydro-5-naphthalenyl,
-1,2,3,4-tetrahydro-6-naphthalenyl, -2,3-dihydro-2-benzofuranyl,
-2,3-dihydro-3-benzofuranyl, -2,3-dihydro-4-benzofuranyl,
-2,3-dihydro-5-benzofuranyl, -2,3-dihydro-6-benzofuranyl,
-2,3-dihydro-7-benzofuranyl, -2,3-dihydrobenzo[b]thien-2-yl,

-2,3-dihydrobenzo| b]thien-3-yl, -2,3-dihydrobenzo[b]thien-4-yl,
-2,3-dihydrobenzo[b]thien-5-yl, -2,3-dihydrobenzo[b]thien-6-yl,
-2,3-dihydrobenzo[b]thien-7-yl, -2,3-dihydro-1H-indol-2-yl, ‘ '
-2,3-dihydro-1H-indol-3-yl, -2,3-dihydro- 1H-indol-4-yl,
-2,3-dihydro-1H-indol-5-yl, -2,3-dihydro-1H-indol-6-yl,
-2,3-dihydro-1H-indol-7-yl, -2,3-dihydro-2-benzoxazolyl,
-2,3-dihydro-4-benzoxazolyl, -2,3-dihydro-5-benzoxazolyl,
-2,3-dihydro-6-benzoxazolyl, -2,3 -dihydro-7-benzoxazolyl,
-2,3-dihydro-1H-benzimidazol-2-yl, -2,3-dihydro-1H-benzimidazol-4-yl,
-2,3-dihydro-1H-benzimidazol-5-yl, -2,3-dihydro-1H-benzimidazol-6-yl,
-2,3-dihydro-1H-benzimidazol-7-yl, -3,4-dihydro-1(2H)-quinolinyl,
-1,2,3,4-tetrahydro-2-quinolinyl, -1,2,3 ,4-tetrahydro-3-quinolinyl,

-1,2,3 4-tetrahydro-4-quinolinyl, -1,2,3 4-tetrahydro-5-quinolinyl,
-1,2,3,4-tetrahydro-6-quinolinyl, -1,2,3,4-tetrahydro-7-quinolinyl,

-1,2,3 4-tetrahydro-8-quinolinyl, -3,4-dihydro-2H-1-benzopyran-2-yl,
-3,4-dihydro-2H-1-benzopyran-3-yl, -3,4-dihydro-2 H-1-benzopyran-4-yl,
-3,4-dihydro-2 H-1-benzopyran-5-yl, -3,4-dihydro-2 H-1-benzopyran-6-yl,
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-3 ,4-dihydro-2HL 1 —benzopyraﬁ—7—y1, -3 ,4-dihydro-2HL 1-benzopyran-8-yl,
-3,4-dihydro-4H-1-benzopyran-2-yl, -3,4-dihydro-4H-1-benzopyran-3-yl,
-3,4-dihydro-4H-1-benzopyran-4-yl, -3,4-dihydro-4H-1-benzopyran-5-yl,

-3 ,4-dihydro-4}11- 1-benzopyran-6-yl, -3,4-dihydro-4H-1-benzopyran-7-yl,
-3,4-dihydro-4H-1-benzopyran-8§-yl, -3,4-dihydro- 1]H-2—benzopyran—2-yl,
-3,4-dihydro- 1H—2-benzopyran—3-lyl, -3,4-dihydro-1H-2-benzopyran-4-yl,
-3,4-dihydro- 1H—2|-benzopyran-5-y1, -3,4-dihydro-1H-2-benzopyran-6-yl,
-3,4-dihydro-1H-2-benzopyran-7-yl a}nd -3,4-dihydro- 1H—2—benzopyra;1-8-yl
optionally substituted when allowed by available valences with up to 7'substituents
independently selected from methyl when attached to a nitrogen atom; and,
indepéndently selected from methyl, methoxy or fluoro when attached to a carbon

atom,;

Z is selected from the group consisting of hydroxy, -NH,, -NH-C.galkyl,

-N(C,.salkyl),, -O-Cy.salkyl, -O-Cy_salkyl-OH, -O-C; galkylC; salkoxy, -O-
Ci.salkylcarbonylC, salkyl, -O-C,_galkyl-CO,H, -O-C1_galkyl-C(O)O-Cl_galkyl, -O-
Cy-4alkyl-O-C(O)C.salkyl, -O-C, salkyl-NH,, -O-C_salkyl-NH-C, salkyl, -O-
Cl_galkyl—N(Cl_galkyl)z, -0-C,salkylamide, -O-C;_galkyl-C(O)-NH-C_galkyl, 0-C,.
galkyl-C(O)-N(Cj.galkyl), and -NHC(O)C, galkyl;

and, pharmaceutically acceptable salts, racemic mixtures and enantiomers thereof.

55.

56.

57.

A composition comprising the compound of claim 1 and a pharmaceutically

acceptable carrier.

A method for treating or ameliorating an ov integrin mediated disorder in a
subject in need thereof comprising administering to the subject a therapeutically

effective amount of the compound of claim 1.

The method of claim 55 wherein the disorder is mediated by selective inhibition
of an ov integrin receptor selected from the group consisting of the ovB3 and

o5 integrin receptors.

176



10

15

20

25

30

WO 2004/020435

58.

59.

60.

61.

62.

63.

64.

PCT/US2003/025782

The method of claim 55 wherein the disorder is mediated by simultaneous

inhibition of at least two o integrin receptors.

}

The method of claim 55 wherein the integrin receptor is the avp3 and the avf3s

integrin receptor.

The method of claim 55 wherein the o integrin mediated disorder is selected

from the group consisting of cancers, cancer-associated pathologies,

ik

atherosclerosis, transplantation-induced vasculopathies, neointima formation,

papilloma, lung fibrosis, pulmonary fibrosis, glomerulonephritis,

glomerulosclerosis, congenital multicystic renal dysplasia, kidney fibrosis,

diabetic retinopathy, macular degeneration, psoriasis, osteoporosis, bone

resorption, inflammatory arthritis, rheumatoid arthritis, restenosis and

adhesions.

The method of claim 55 wherein the therapeutically effective amount of the

compound of claim 1 is from about 0.001 mg/kg/day to about 1000 mg/kg/day.

The method of claim 55 wherein the method further comprises a prophylactic

method for preventing an o integrin mediated disorder in a subject in need

thereof comprising administering to the subject a prophylactically effective

amount of the compound of claim 1.

The method of claim 55 wherein the method further comprises administering to

a neoplasm or to the microenvironment around the neoplasm an effective

amount of the compound of claim1.

The method of claim 55 wherein the method further comprises treating or

ameliorating a disease mediated by cells pathologically expressing an o

integrin, or subtype thereof.
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65.

66.

67.

68.

69.

The method of claim 63 wherein the disease mediated by cells pathologically
expressing an o integrin is selected from the group consisting of cancers,
cancer-associated pathologies, diabetic retinopathy, macular degeneration,
osteoporosi's, bone resorption, vinﬂammator'y art}llritis, rheumatoid arthritis and

restenosis,

The method of claim 55 wherein the method further comprises coadministering

t
one or more tumor or cell anti-proliferation therapies selected from the group
consisting of chemotherapy, radiation therapy, gene therapy and im’munothérapy
for preventing, treating or ameliorating an ov integrin mediated disorder.
The method of claim 55 wherein the method further comprises coadministering

the compound of claim 1 conjugated with a non-invasive tumor imaging agent.

The method of claim 55 wherein the method further comprises treating or
ameliorating arterial and venous restenosis; wherein the compound of claim 1 is
impregnated on the surface of a therapeutic device. !

The method of claim 55 wherein the method further comprises administering to

a patient undergoing an abdominal surgical procedure a therapeutically effective

amount of the coupound of claim 1.
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