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25  the clot may dislodge and subsequently become trapped in a distal vessel, where it

again causes ischemia and organ damage. Diseases arising from pathological
thrombus formation are collectively referred to as thrombotic or thromboembolic
disorders and include acute coronary syndrome, unstable angina, myocardial
infarction, thrombosis in the cavity of the heart, ischemic stroke, deep vein

30 thrombosis, peripheral occlusive arterial disease, transient ischemic attack, and
pulmonary embolism. In addition, thrombosis occurs on artificial surfaces in contact

with blood, including catheters and artificial heart valves. Therefore, drugs that
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molecular weight kininogen in a multiprotein complex formed on the surface of cells

and matrices (Shariat-Madar et al. Blood 2006, 108, 192-199). Contact activation is a
30  surface mediated process responsible in part for the regulation of thrombosis and

inflammation, and is mediated, at least in part, by fibrinolytic-, complement-,

kininogen/kinin-, and other humoral and cellular pathways (for review, Coleman, R.
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30 [0008] Further evidence for the anti-thromboembolic effects of targeting
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30  Coagulation and Fibrinolysis 1997, 8, 134-144.) Taken together, these observations
suggest that high levels of inhibition of factor XIa should be well tolerated. This is in

contrast to gene targeting experiments with other coagulation factors.
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ster R]Dlﬂo Mer S ThdBreb @ irVBRI0R alsh PAFVITRE BlebdsSalah intermediates for
?g abl salts, ,solvates, or prodrugs thereof.

ki, the Gprapauads phhepreseahinsgniign pf URFPQieIness. FAREIRSES:
for prduiRifially Mdceptile sARAGHLRE IR ProaARs BlfeoNd/ or the

contact_activation system conprising admnistering to
[0017] The present invention also provides pharmaceutical compositions

comprising a pharmaceutically acceptable carrier and a therapeutically effective

amount of at least one of the compounds of the present invention or stereoisomers,
30  tautomers, pharmaceutically acceptable salts, solvates, or prodrugs thereof.

[0018] The present invention also provides a method for modulation of the

coagulation cascade and/or the contact activation system comprising administering to



6 WO 2007/070818 PCT/ US2006/ 061973 a host in need of

such treatnent a therapeutically effective anount of
wa@toozeasts one of the conpounds of the presentPCT/US2006/061973

i nvention or stereoisoners, tautomers,

pharmaceutically acceptable salts, solvates, or

prodrugs thereof. [0019] The present invention al so

provi des a nethod for treating 5 thronboenbolic

di sorders conprising adm nistering to a host in need

of sadbst it pesdrhwvok treatmbesraghrrepeniically pifective enowe ofrdenst one of

of aty .l . esent .

v e%l%ei cgﬁlﬁéurn(ag ?fé t?ée 81{3%21%&1?&@%# gg %t%r?}él?ér?e?s, t%RlEomers, pharmaceutically

phar eeeptable sais) sphvates,ap patikues smkdof, sol vates, or

d h f. 10020] Th [ ' I
or ovI AR 5 "o BB P B PTG Y A bGPt

db s e iz@sbatibolddsadaoeqnprisinggdmiistsringttes hovy id et ohsh

in need of such treatpent a ther uti cal effective
aoulfeimptatrabebiR five Rtub AbB o Pt e Gompounas o the
pr es rkentt fverition N stereoiSérBérs ABENERE, Pharth@edubBB ySacceptable salts,
phar ceutica&%g acceptable salts, solvates, or

pr od PAURRES:, A eBtes thesefa] The present invention al so

provighee) t he coEPRYAH SnvehtidnEsoRk Q&SRR E mbhold RMaRkERN or
stereqj soners, tautoners, pharnmaceutically acceptable

441 ¢ flaggaiony diseasgsrdisopfeprogysising afaigpteripgio afest jpieed of such

t her aBymelQAR2p 1P LESENE anOUR BE 4198stns B Bk QYhH&Rids of the
the use of the conpounds of the present invention or

st er BESPYG HYpIioN RSIEISPIBYTEETS, MTHGAGS Phrmectuticelly eeegptalsi salts,

sal t Solvat&ObMAbBRes tRdredd! 0dr ugs thereof, for the
manuf acture of a nedicanent for the treatment 20 of a

t hr of98tibol i Thaipzsend énventapGieipravides freegmpounidnothe prssent

% SO irR/,EI?c}’o'nQ)? &efe&@oxﬂé@, tﬁ{toﬁlé}g tp%&?ﬂgé{ﬁgﬁlyoafccebﬁﬁle sgftse, §cﬁ%tes, or
invention or stereoi soners, tautoners,

phar medegs ihewbf, jorascmphearlylye salts, solvates, or

Prodia, et o kAR Sl B EARSTR oo

[ 002gteschhmsentiandr gitrheisorha@s tautasery bhirhecduticedintaceeptablel shlts,

o I L X

R002bf a thronsbobinbalic dsopdeet , the present invention

%O\é b@??]b 7 IO gtl gfrhg,%l:{s;s %%’g%ﬁ%t?ogpg%é %gpvié%e(s) ‘ch%fusch?fr tgyclzoarlnp(oluzlc.ls o?f the
present invention or stereoisomers, tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof, for the manufacture of a medicament for the treatment
of an inflammatory disorder.

25  [0024] These and other features of the invention will be set forth in the

expanded form as the disclosure continues.

DETAILED DESCRIPTION OF THE INVENTION

[0025] In a first aspect, the present invention provides, inter alia, a compound
30 ofFormula (I):



OR" HR3 AN H(l) or stereoisoners, tautoners,

phar maceutically acceptable salts, solvates, or
w@e@dougss t hereof, wherein: 5 Ais C3_7 cycl ortkRyb2006/061973

substituted with 0-1 RI and 0-3 R2, C3-7 cycl oal kenyl

substituted with 0-1 Rl and 0-3 R2, phenyl substituted

wth 0-1 Rl and 0-3 R2, naphthyl substituted with 0-1

Rl and 0-3 R2, or a 5- to 12-nenbered heterocycle

conprising: carbon atons and 1-4 heteroatons sel ected

fromN, 0, and S(O) p, grei n gai d heterocycle is

substituted 0-1 R1L and §-3 RR¢ 10 provi dﬁ@l that Ais

ot her than a thienyl bSttut eek al ogen, Cl-6

al kyl, C2-6 al kenyl, or (Q2-6 al R3 the group

Is selected from R4 00 Rs Rs -"R4 c~ 1 N

N\ViN4 iNINR R4 R3 R3 R3 R3™R R4 R4'" R\ O

N\.-- MRA N N O~ N6 O R3R3R3R3 NN i Rs

R4 and R4 R3 R3 Rl is, indepe entl at. eac

occuP¥ sg_;q{ecgs oquton}qF% arxga%pﬂgﬂlly accegtgble Wl@,ls_ogzates or prodrugs

al kKytnereof, wiered) NH2, - C( O NH2, - CH2NH2, - (CH2)rNR7RS,

- CH2NH( Ci- 3 al Kyl - CH2N(C1- 3 al kyl )2, - CH2CH2NH2,
- TH2 CH2 NHE B1CR7 & lkyl substltuted with 0-1 R1 and 0-3 R2, C3.7 cycloalkenyl

substituted with 0-1 R! and 0-3 R2, phenyl substituted with 0-1 R! and 0-3 R2,

naphthyl substituted with 0-1 R1 and 0-3 R2, or a 5- to 12-membered heterocycle

comprising: carbon atoms and 1-4 heteroatoms selected from N, O, and S(O)p,

wherein said heterocycle is substituted 0-1 R! and 0-3 R2;
10 provided that A is other than a thicnyl substituted with halogen, C; ¢ alkyl,
Cy.¢ alkenyl, or Cy_¢ alkynyl;

\; R3
the group is selected from:

R4 0] O
T VS S o N S N
\@/W I /I{I \@l{l 4 I /Ill I /'\R4
R3 ’ RS , R3 ! ) R3 ’ R3 ’
4 4
# j\\N'R N | \./o4 \"é| S ¥ Sew
o T, G WL
N0 X Negs o]
R® ' RS R ’ R® ’ R® '

R1 is, independently at each occurrence, -NHy, -NH(Cj.3 alkyl),
15 -N(Cy.3 alkyl)y, -C(=NH)NH,, -C(O)NH,, -CHyNHJ, -(CH2),NR7RS,
~CH2NH(C1.3 alkyl), -CHoN(C1-3 alkyl),, -CHyCHoNH3, -CH2CHpNH(C1.-3 alkyl),

8



8 WO 2007/070818 PCT/ US2006/ 061973 - CH2CH2N( C1- 3
al kyl )2, -CH(Cl-4 al kyl)NH2, -C(Cl-4 al kyl)2NH2,
wo g{ozBRB2y NR7R8, - NR8CR8(=NR8a), - NHC(=NR8a) NRFEBS2006/061973
=NR8, -C(O NRBR9, -S(O pNR8R9, -(CH2)rNR7C(0)CRa, F,
a, Br, I, OCF3, CF3, ORa, SRa, CN,
1- NH2- 1-cycl opropyl, or Cl-6 al kyl substituted wth
0-1 Ra; 5 Rais -C(=NR8a)NR7R8, - NHC(=NR8a) NR7RS,
NR8CH(=NR8a), -NR7R8, -C(O NRBR9, F, OCF3, CF3, ORa,
SRa, -©@iiyCHANRE 50 2IMRRRICHINRSBODNG]?, -C(S(.DplyNHy, al kyl |

SO B RS O HEALLEES oy L tpgd AR NOREL o R,
O RO MR AR TSI BB, B, (DR CEOT, e, O,

- ( CHRINHA GRSy, -of Cirig pHdRBEANRE with 0-1 R12;
-&ICI—|2)rNR8C(_O) ORc, - NR8C(O) NR8Rc, - P%O)pNstRg,
- NR8S( 0) 2R is -G IRENR'REGOGIORETR SHNRIR S| RARBCH(=NRS?),

i tn PO oRE oF dhE e RS ramssonre,

) _63- i ¢ft.ed with 0-3 R2b,
o\ TRy ER My HORIHERS SuRBbILEL ST !

O-nmenber ed heterocycl e conpri sing:
car bon atRhi, indapeddedtlyl &t cheht ecoadnoss-Cs & € Bed, OCBICR;, CHE,,
and S(O p, wherein said heterocycle is substituted

0,
wi t hCD HORoKCHREARY, & CHohdlad dbHieh(QRAt-(@HDHC(0)ORS,

S L TR T e

- NRsmmg?@oﬁé,%WRSR@rﬁiﬁé@y@?f&w; HNEBERROLS(O)Re,

- S(0) 2Rc; b is, independe each occurrence,
H, F;S(@)2R°BE}.¢ dlkyls@hstituR@, with- C-TR29, 102N, allee i@ stiti@i@, with 0-2 R2e,

: E g@l; %@%@%@%&%@@%ﬁ é;sR% qaphpzy:mge, substituted with 0-3

B QS HRR 0-p B BB Fionysingruppngiaend 14
1§ CHRSteDIRBHORMRE e d-KdarR) 0CId S(G); ®herbik ¥hid héirobyddd & Sibtituted

C2-6 al kéglil , C3-6 25 cycloal kyl, Cl-4 hal oal kyl, or
Cl1- 4WHa P %Pyl oxy; alternately, when Rl and R2 are

substi t ut o] ' t.ri at ons, .t an _be .ta
t oget her Ig\nﬂtl?g H%(%génr%?n(n%g % agir?rgc‘imérer\}ﬁ?r &h ’te(ﬁEyr’ gf g) ’ K kﬁ&
at t aObEg, GF3, ORe I8Ra, -DR7RE, -TO)NRIIRE-BR8CAY)ROCHNRBE(DORC,
heteroc%gl e conprising; carbon atons and 0-4

het erRICGEMNRPRAOSEORFRERD SNRSIULRUISLORS/ G6IOIR;

39" cot o9 AR BEARurISI L GBS R ©
-(CH),CN, -(CH,),NO3, -(CH,),0R?, -(CH,),SR?, -(CH,),C(O)R?,
-(CH,),C(O)OR?, -(CH,),OC(0)R?, -(CH,),NR7RS, -(CH,),C(O)NRER?,
-(CH),NR8C(O)RE, -(CHy),S(0)pNR8R?, -(CH,),SO2R, -(CH,),NRSSO;NRERY,
-(CH,),NR8SO2R¢, -(CF2),CF3, Cy.¢ alkyl, Cy_¢ alkenyl, Cp_¢ alkynyl, Cs_g

25  cycloalkyl, Ci.4 haloalkyl, or C1.4 haloalkyloxy;

alternately, when R! and R? are substituted on adjacent ring atoms, they can be
taken together with the ring atoms to which they are attached to form a 5- to 7-

membered carbocycle or heterocycle comprising: carbon atoms and 0-4 heteroatoms



with 0-2 Rg; R3 is, independently at each occurrence,

phenyl substituted with 0-3 R3a and 0-1 R3d, naphthyl
waumsrdsut ed with 0-3 R3a and 0-1 R3d, or - (CHXQT/US2006/061973

12 5 nenbered heterocycle conprising: carbon atons and

1-4 heteroatons selected from N, 0, and S(O) p,

wherein said heterocycle is substituted with 0-3 R3a

and 0-1 R3d; R3a is, independently at each

occurrence, =0, F, d, Br, I, OCF3, CF3, -(CH2)rCN,

NCR2, selge@dAyonOR30, and(SPR) whiRSib said c@bRYYCIRT R8erocycle is substituted

C( NRﬁaFgglgS - NHC( =NR8a) NR7R8, - NRBCR8( =NR8a),

O)R3b -NR8, 10 - (CH2)r NR8C( O R3b,

(CHZ)I‘N 3a

tan) NRH@%S S %&%ﬁdmﬂ& O %%’EQ}&NB ﬁ%gl substi &ned With 03 R% and

al kyD- 1R3(imqgmymmmted w(t109-|2)Rr3 d(g RBBY, or -(CHy)-5- to 12-

&I E%OA N%%ﬁ%wné&%g@ms gbg%%ps sclected from

CG\'NS@&CS(OP Wh&elaRaid hete ﬁ’ostlﬁled“wﬂﬂﬁ(b-giwyﬂd’o 1 R34,
Cl _4 hal oal kyl'o Cl-6 al kyl substituted 15 by R3

C2- 6 al keRdplis, sruigstmdt:nlb@ded@il ofRBuirend@] =6, Ié,ICNanyI OCF3, CF3,

8“?571@'@ AHER By el SR LB e,
corrpr i SI %]\‘R@%on at g%@;ﬁg@?ez@ﬁﬁg\tﬁéﬁ@?ﬂ%—%\éﬁ ’ect ed

floom(NHZQNR&D(d))ﬂ@(p:HZ)QNRB@mzml ACHEIKOROISRE, | S

substituted with 0-3 R3d; 20 alternately, when two

R3a g(ﬁHabERﬁ‘i(@)&i’&sS(Q)Efce cS(@bnR&%I FeEBrE-eallahs-(CHDESORAM

at 1 adh e OBEEE RS BRADS Z@@b?%ff@aﬁ& R Aufofre

0-2 Raflsofir;a Bl%ﬁk-’)ﬂo g?ﬁ'il? RIERSYH3€

conpri si ng CS?P on at% oS }Q?ﬁzeter dat drrBONgSg&?

f r omNISO@,R3anAOBHORPD, @mnmancys a1 hahRLETRG YT Ealkyd substituted
substituted with 0-2 R3d; 25 R3b is, independently at

d5chbioBEr.eatkeny! ibs@iied talRe¢,IC sq destriyt smbstaum me . 236
ubstituted with 0-2

| k
A kyoubebiiea BY kot Gitnatis 1 cortorpiis sbsinid with 03 R34
car bgcygirs), suRsiol ﬁl&h@éijed’ﬂetetﬂocgcl@ c gnsn%' carb§t Bdihs aid L9

10- nenberéd heterocycle conprisin car on atons and

1- 4 hetrertoas srtesldiaacNed, Snd GO, whsreianad h8¢Okmle is substituted
wherein sal3 het erocycle is substituted with 0-3 R3d;

10 WB867670818 PCT/ US2006/ 061973 Rae i s,

bpdependeyj
aDCPEndant ol VABEASS RSB0 syl St o ey cn

wi t hbotakenppgpthersrith th atgrps o vahidhghdytane @@Cbﬁdtth fgme G-,

- ( C‘_&%ﬂgocc%e f%sfi@&ﬁ&ﬁ%@ ggii" grs g % LY %evr\rnlbterrg:d %eterocycqe comprlsmg:

carbon atoms and 1-4 heteroatoms selected from N, O, and S(O)p, wherein said
heterocycle is substituted with 0-2 R3d;

25 R3b is, independently at each occurrence, H, C1.¢ alkyl substituted with 0-2
R3d, Cy_g alkenyl substituted with 0-2 R3d, Cy_¢ alkynyl substituted with 0-2 R34,
-(CH2)-C3.1¢ carbocycle substituted with 0-3 R34, or -(CHz);-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4 heteroatoms selected from N, O, and

S(O)p, wherein said heterocycle is substituted with 0-3 R3¢;

10



het er ocycl e conprising: carbon atons and 1-4
heteroatons selected fromN, 0, and 5 S(Op, wherein
wa anod/ohster ocycl e is substituted with 0-3 Ri d; PEI/US2086/061973
i ndependently at each occurrence, H, =0, -(CH2)rORa,
F, dd, Br, CN, N2, -(CH2)rNR7R8, -C(ORa, -C(O ORa,
-OC(O Ra, -NRBC(O Rc, -C(ONRBR9, -S(0O) 2NR8R9,
- NR8S( O) 2NR8R9, -NR8S(O) 2Rc, -S(O pRc, -(CF2)rCF3,
Cl-6 alkyl substituted with 0-2 Re, C2-6 al kenyl
substi t utRY wrtdhp@daxﬂsta:c ee@ﬁ obcuadelaen@| ¢ sl ubdtititatiwitlD-2 R34,

wth 0-2 Re EjI:rbocycle substi tut ed V\éth
03 Ras ey e@srzwdsmhtooz RY. Cor eﬂés@méaubsameqdww &R,

For o5 BB RO o € R OB B R b e
subshétérotyeth erIphsﬁg %aﬁdn athhs |aﬁd 1%@1@@&)@%@@&1@&3@&0@@ ®, and
occurrence Br, OCF3, CF3, CN,

@C??)gqéawemjl( @F‘ihl}eﬁwcllz_q @ﬂ:ﬁ)l:\t)\g@ t]:vgrg -3 lg(dCH2) r O O) ORA.
-(CH2) C( g&ggg“)df% gﬁﬁ&g h DAL 0r2, F, C, Br, ON,

(C|'|31U YRIRARS, - ) B S8R9
~ NR8S( o pRe ls{&’o Cz(gﬁdzg <§ag%%q@§3b§3 |§§:ut E‘JR%R?)’NR R
0-2 F&(@)zNBﬁR& - &(@iN&%st&st@)de -$(0)FR2- (ea@,cp@r Balkyl

al kynyl substituted with O- -( 1)2
car bbytnied &ih 93 Ry Cad avﬁeesﬂ Suhsgtutqdcmth Ge Re (Q:wyllﬂmsl supgituted

19, "SBRREE, QEERL G p T i QMR R B 68 GRAG i o 10

wher giethb&ad Betéi6¢ RIcQoMPlising: Taduh stoink di@rla hweidato%s%el&z&i from
Rda is |nde endent|y at each occurrence, H, F, =0,

Cl- 4 apk-’w whezeig saidheterocygle is thue@(vqh:%?y R4,
O ORa, O.N NR/CL O 8
ﬁ(RB)S( O pRC IS\IF%@?‘CS}‘{&%Y k Sy H,5oggic} B DOUIERs o,

i ndem%ﬂ})}omﬂt (€8s s@ecqwm%cg%m H(Cﬂzé%gﬁﬁ?\ Foc(g%g

&gzg(@ﬁbNRWRM@HE%C@D@ NRER,C(O) EQH%)rNRgc(O)R"
o &mw%es@zﬁbha{pgarwfcmam%{d ﬁ(@@lﬂ?&%&«éﬁ%&c

10 2000 AT ROIE LA bl R R

t ogethe ikl fdkstituted G.amlﬁz Ré k(geu);lcg 1§ bd¥Bddybd @b tivbddRwith 0-3
0-2 Rid or a 5- to 10- nenber ed het er ocycl e

con‘pRl %pmgCHz)aﬁJofodOanmi@r@m@tenocnclh eozrem:saxgocmbmt@mm 1-4

bgliet ro 183 se‘ii%c};]eggroépﬁ (gln %@pi 6(:Ij‘?llﬁ g%gé%g% cl?%/ls glfbstltuted

eachwggglgrl(%nce H, Cl-6 al kyl substituted with 0-3

Rd, -(CH2)r-phenyl substituted with 0-3 Rd;
R#2 is, independently at each occurrence, H, F, =0, Cj.4 alkyl, OR?, SR?, CFj,

CN, NOy, -C(O)R?, -C(O)OR?, -NR7RS, -C(O)NRSR?, -NR’C(O)RS, -S(O),NRSRY,
-NR8S(O)pR®, -S(O)RS, or ~S(O)2RS;

25 R4 is, independently at each occurrence, H, =0, =NRS, F, Cl, Br, I, OR?, SR#
CN, NO,, -NR7R8, -C(O)R?, -C(O)OR®, -NR7C(0)Rb, -NR7C(O)OR¢,-C(O)NRER?,
-SO;NRSRY, -S(0)2R¢, C1.6 alkyl, Cy.¢ alkenyl, Co_g alkynyl, C3.¢ cycloalkyl,

C1.4 haloalkyl, or C;_4 haloalkyloxy;

2

11



R7 is, independently at each occurrence, H Cl-6
al kyl, -(CH2)n-C3-10 carbocycle, -(CH2)n-(5- to

wdaoemmnises ed heteroaryl), -C(OR, -CHO -C(O PRyUS2006/061973

-S(O) 2Rc, -CONRBRc, -OCONHRc, -C(O O (C1-4

alkyl)OC(O -(C1-4 alkyl), or 10 -C(0)O(C1-4

al kyl )OC(O - (C6-10 aryl); wherein said al kyl,

carbocycle, heteroaryl, and aryl are substituted with
0-2 Rl wherein said heteroaryl conprises: carbon atons
and 1- 4 hdteerirly, 8iend Rt gotpsdviiendoatdd oﬁ,adjamit 8()@ p:an BR8taken

nd&lgengentl 10caiebach oc éj{hg}ee Ulthgﬁgg Has to 1¥) N

het ehaeNey e @O%Hﬁglhgl dafbon %Ha%d @M%fer&%s sefected from N, O, and
het eroatons sel'ected fromN, 0, and S(O wherein

sal d Sé@)pwher@mem@/het%m@deh@s@st@mtﬁd Wwith@F 2R ¥pt | onal | y
bstltut 0-2 Rf ternativel and R8,
en at t gﬁ@dl“{‘??e‘i‘q%ﬂ%gﬁéqh‘?%‘%ﬁ‘éﬁ &grﬂﬁ‘ﬂ?{és"tbéﬁtﬁ@ﬁ Mithg-3 R,
tQ (C}_B(}ir%llt onaltnl%g%tﬂ%\@k& conpri sing: carbon atons

and 0-3 eteroatdns selected fromN, O,

and S( O) pR7 whiad@kideatly &t chet @xaenct, e, i3 cUBS L{Aruhed; 2P
with 0-2 Rf; RBa is, independently at each occurrence,
R7, G}tﬂbomlefr(@ﬂik)y{S t€10-theabkrod fisterofi@h; -TIOMCy IGHE@GLE(O)2RS,

Pt o YR -CONREGPRORURE FHONIHCT 3 DAL arBaPytr
ape opld 9"(@:1 4){%(?9@@{ (@e%jaﬂ)ﬁgtx&}h&mgs Cl]ﬁgl kﬁ?lﬁocycle heteroaryl,

| ndepen ent eaC occurrence
- ( CI-BI)marpmebstltu’rﬁdinm enaRfhwhatl saild kyteroand ccph;ﬁﬁyd c&tbén atoms

oha B pheRph t@ﬂ%%e%t%&?ﬂe8sa}?§<ﬂﬁyr ogen. | combi e to
form a SRS isoinéeg)eﬂﬂ:‘emeit%gcm&%ﬁ@é/

QIR - H&?n hen
carbon atons and 0-2 "addi ti onal eterl atmgms@ %tee}éll of
fr om(ﬂHzlgh S-tnid- rﬁe(rﬁh)epe;d h&teecro@cla campribidpe tabacyeheandsl -4

d h 12 WO 2007/ 070818
1T besoipemoeteid MR, Dxend Sk HhaRPRGA o kptymkery.

- CH2 5O Ra, -CH2C(O) Ra,
i w%@e O?t%%%%%@%) CH2CHR2C( O) ORa,
Cl- 6 al kyilteguligdly, RitaediR% vien @tah&Rl toiﬂieysa@@ nfirogbk @ombine to form
substlttdvmth 0-3 RI. la; C2-6 S ute
ot 0 e 4 BrmiReRea sgiebe e s thpriel ooy BB tibte ™
Wi t hhé@erdatBins sddected (HOHZNSO pdnd sy D), swilkgdih baid Belerotiche i sibstuted
i b, -(CH2)s-naphthyl substituted with 0-3 R ib, or

20 cHPYB 95 R% o 10- nember ed het er ocycl e conpri si ng:
b t f
carbon atQag 1rﬂ1'8 ndaifl g?{;]a%fl QR PiIR-SRY €5t %ﬂﬁsftky?btl 4 &ﬁdoxy,

and S(O p, wher el &P erocycl e i’s
Wi t h(©s.3 aBi)-Ch3 alkoxy, -(CH,),-phenyl, -(CH)y~(5- to 10-membered heteroaryl);

wherein said phenyl, aryl and heteroaryl are optionally substituted with 0-2 Rf;
R? is, independently at each occurrence, H, Cy_¢ alkyl, or -(CHa),-phenyl;
25  wherein said alkyl and phenyl are optionally substituted with 0-2 Rf;
alternatively, R® and R9, when attached to the same nitrogen, combine to form
a 5- to 12-membered heterocycle comprising: carbon atoms and 0-2 additional
heteroatoms selected from N, O, and S(O),, wherein said heterocycle is substituted
with 0-2 R4;

12



Rlla is, independently at each occurrence, H =0, Cl-4
al kyl, ORa, SRa, F, 10 CF3, CN, NO2, NR7R8, -C(O Ra,
WO g{odp@Res - C(O) NR8RO, NRBC(O Rc, - NR8C(O ORcPCT/US2006/061973
-NR8CHO, -S(O pNR8R9, -NR8S(0)pRc, -S(O pRc, C3-6
cycl oal kyl, Cl1-4 hal oal kyl, Cl1-4 hal oal kyl oxy,
-(CH2) r-C3-10 carbocycle substituted with 0-3 Rd, or
-(CH2)r-5- to 10-nenbered heterocycle conprising
carbon atons and 1-4 heteroatons selected fromN, O,
and S( 0) pR1lin€;.s biletlitl O NR SRA, -CH3 CRANRER? RCH, 6Hb &(0)NRSRY,

oL o BB e o

C(C(O)O)Z CH&%%&#@ ﬁﬁé@'@?@ d':\;mthl\ﬁg% g‘é 6 a@'&? yEl) substituted with

al kybw3R1@2-@ aflgamsubstitededByied &y YL, (CBF: ok substituted
Cl-4 hal oal k 6I I,mygl 4 hlal oallkyl oxy,&’ ( &&éggyﬁ(z,s IKMS“ shtute

car buith OHER Y bé@ﬁli)ypmdylwubsmn@e@wiﬂdo 3d¢1 1, GGG:H)zDs-rﬁphthyi substituted
10-ne r C conpri sing carbon atons_and

1-4 Wg@ 3o§ i(a %WB?{P d prtergeygle cqmpyipng: gagon atoms
subshid Hh ‘Bgtel‘MafoHls Qelgtte%cﬁon?i\lt er ﬁﬁ'ltﬁbyp w‘ﬁ@l@ﬁ s Wﬁet@olgol%ls

groups are substituents on adj acent *atons t
takembsmgeﬂhmhom Rhlbi he atons to which they are

attached H ‘? to 7- menbered_het erocycl e
conpri si n% cé?r ?Peﬁ DHE atsaeh Accurenee.di.oad bive all ORISR T,

TRl 0 Gyt el ESOW by B

SRa, -NR3CIBIORCNNR MO, -S 1@8{9 = '\@{RCS(O) R¢, C3.6 cycloalkyl,
-NR8C(0) ORc, - NR8CHO, - S('O) pNRBR9,
s oyipﬁz@ab@bzmca# ka}cbaﬂcy@z;sjﬁ(@I;In‘)k-@amwrbocMe mblsmwémlo 3 R4,

007/,070818. PCT/, US2006/ 0 73
cH&{1 R Yo et e G R (PR i OB 2R g
( CHRatéroRtomb @e1é&edrmmﬁ r @Chnd %@(@%ﬁﬁﬁ)ﬁ%ﬁnﬁé&@ﬁﬁ 659,

carbon atons and 1-4 heteroato selected fromN, O,
ahd  S( ORI @Enihdenchddnily ateach vdctirer@e,3,RaD), =RR 8 GR2, SRa F 01, Br,

TSR B SRREHO Hppt rErobRL

- (CHARSGOYH® RS BROCHRE c[,g;n[ra,«

car bonﬁat 8)% aﬁg 1-47he gsgcr)ﬁgiRofr{rs }sqgl ggt)%d’ r(%%lkl\’ﬁjl(ﬁau{yl’
and 6f.Oplsenylvives dlymy’ &5.¢ caaliod] Giyd halaatiyl, Gindhaloalkyloxy,
het er gcycl e groups are tional | ubstituted with

0 2 HE R o e ARSI S AR 8 e o] O-rabered

& fderfcR h% | O
car boc§/clce subst | g%%ag%&vm sa(?d%l dﬁ’{t%M‘ g"gfﬁgmN O, and
10- Wﬁﬁﬁ)ﬁara@dsum*emedm@l&ﬁ{%onpn sing: car bon at ons and

1-4 heterqato | ected . fromN, 0, and
alternately, When two K115 groups are substituents on adjacent atoms they

may be taken together with the atoms to which they are attached to form a 5- to 7-
membered heterocycle comprising carbon atoms and 1-4 heteroatoms selected from
25 N, O, and S(0O), and substituted with 0-2 R;
Rile g, independently at each occurrence H, =0, OR%, SR?, F, CF3, CN, NO,
-NR7R8, -NR8C(O)R¢, -NRSC(O)ORS, -NRSCHO, -S(0),NRSR?, -NRSS(O)pRe,
-S(O)pRC, Cy.4 alkyl, C3.6 cycloalkyl, C;.4 haloalkyl, C;.4 haloalkyloxy,
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S(Op and substituted with 0-2 Rd; Rc is,

i ndependently at each occurrence, CF3, Cl-6 al kyl
waemmsrdsut ed with 0-2 Rf C3-6 cycl oal kyl subspeT/usmde/061973

with 0-2 Rf C6-10 aryl, 5- to 10-nenbered heteroaryl,

15 (C6-10 aryl)-Ci1-4 alkyl, or (5-to 10-nenbered

heteroaryl)-Cl4 al kyl, wherein said aryl is

substituted with 0-3 Rf and said heteroaryl conprises:

carbon atons and 1-4 heteroatons selected fromN, O,

and SCHp- %nm cgibbeytcletsubstithtadi with @3 RdRﬁr R?H;j)lss- to 10-membered

i nde enden at. each_occurrence NR8, ORa, _F

a . eroch mprw carbpjat gégs andd(@ﬁgroam@(s @1@@ from N, O, and

- o ard MARGLRRGih 0-§RE) NRBR9, 20 - SC2NRBRY,

- NRBSOZNRBR9, NR8S(O2- Cl-4 al kyl, -NR8S02CF3,

- NRSOSOZ pRéIsyllndepemﬁ(nﬂ» ﬁ@gﬁl (éiﬁt@):ﬁfgﬁ% %1' -allyl, (gHz)r-C%J
titut t
A S A AR L
aI ky BYhpriitps barbat A6n¥ddn @h&ergﬁom léézﬁe:d f#o%@ﬂ@,r%%g@)%,

at each occurrence, =0,

- NR7 RBgreinGiid)Raloalkgl( @ynﬁaa hetNRBﬁ(lQchrps arfpBphIRBRAbstituted with
- soggggg, 25 - NR8SO2NR8R9, - NR8SR- C1- 4 al kyl
- NR8 3, NR8SC2-phenyl, -S(0)2CF3, -S(O) p-Cl-4

al kyl', - SROkspmp&RANntly B eacH &E@l}én@g:ﬂFg %H‘ @]( 4(1j51_}21<0xy0?g9 _6 alkyl,

|ndependently at each occurrence, H,

E)  CHCHB):;Cal10 camipcychi@Rbst ity 0-3 (B@Q)ng:Hz)IQ—@)) (H)%Emmbered

N BRI E o 856N | S DR Tom N, O, and
- S( Os@&%Eand Sbsi@e2 AR 607818 PCT/ US2006/ 061973

-S(O p-C1-4 al kyl, -S(O) p-phenyl, -(CH2) n-phenyl,
- ( CF2) r CFBc lsﬂmd@)emehw at e@i}@Cla‘rdnemﬂFs, Q26 ﬂksdlsklgsnyitqd with 0-2

h etCH%oggm c @h%l,%;lgqté}gjg‘glﬁ%a Rat(zﬁ"liﬁ a%,dS 10 ]_,]_()-membered heteroaryl,

het e(@@lio%?ﬁ) -8¢l, a6l ed: (5“[9% Mem@ere@ﬂgteroél(g L ’_4ue tI’S Wléeﬁem said

altern when™ t groups are su
adj aewhis sa‘tbsnmsedtvbuéyO &R}?anctbmdt}a’tem@l@gmhW@E cattoh atohe and 1-4

wWh hed f
5. 7- FerBUF B < Y ey ineal M CHIOHADRE anc
1 4 h =
subst 1 t it %ﬂ*ﬁ&'&“???‘%%&e%ﬁ%%‘%&%ncg SRR R P By 1 o

0ccuNOe R R, O(II}FG @(Q)GR*‘ @)C(OOWZNR*;C@)R‘FJ)‘CCO)NR@RQJ
at each_occurre cted fromO,

B oS NS G hee NS bs G et Naémzm,l—NPgﬁ@z-phenyL
. arg%ohémgt S?)% Itl 4Cd‘ﬂ§'tﬁ r§ (?élhphén 1, @Pﬁ%&%, 'Cé 6quygscutb%ﬁ&uted with

f r 0m0-2,R%2C, g alkaud subistituted with 0-2 Re, or Co.g alkynyl substituted with 0-2 Re;
Re is, independently at each occurrence, =0, OR?, F, Cl, Br, I, CN, NO»,
NR7RS, -C(O)R?, -C(O)OR?, -NR8C(O)RS, -C(O)NR8RY, -SO,NR8RY,
25  -NRSSO,NRS8RY, -NR8S0,-Cj.4 alkyl, -NR8SO,CF3, -NR8SO2-phenyl, -S(0)>CF3,
-S(0)p-C1.4 alkyl, -S(O)p-phenyl, or -(CF7),CF3;
Rfis, independently at each occurrence, H, =0, -(CH2)ORS, F, CL Br, I, CN,
NOg, -NR2RS, -C(O)RE, -C(O)ORS, -NREC(O)RE, -C(O)NRERS, -SO;NR2RE,
-NRESO,NRERSE, -NRESO2-C .4 alkyl, -NRESO,CF3, -NR8SO2-phenyl, -S(0),CF3,

14



provi ded that: when R11 is -CH2CO2H, A is other than
substituted piperidyl 15 (J.. Med. Chem (1999),

wWd 2¢025708165254- 5265) . [0026] I n a second aspectPCT/082006/061973
present invention includes a compound of Formula (1),
or stereoisoners, tautoners, pharmaceutically
acceptabl e salts, solvates, 20 or prodrugs thereof,
within the scope of the first aspect wherein: R3 the
group is selected from - "\ \ N  RA gN RAN~- R4 a O
3 R3-K9)p-&84 Bkp4-NORephenyl, R@Hz)aﬂdleﬂﬂ CEDSFRC1Halky)

aspo e RV IR oROr By e - Eomter ot

For mﬂlet@roﬁﬂfle co%{ priging Eﬁ‘ab@&’ﬂi‘ﬁﬁ and lt @Hét%?t()ﬁls selected fromN 0, and
pharmaceutical I'y acceptable salts, solvates,

prodlsé@s thereof, within the scope of the flrst or

o 28?? eﬁi & Cr%qte wgvrh%%?wo Igf grmf_pis %@ suQs%SEm{; égn géentagt@%gghey may
CN, bOfkenr b@'ﬁérﬁm@ﬂi the 4t630& Yol i€ t%aare Q&%heﬁad‘orm % Drianbered
-C(OORa, .-NR7R8, -(CH2)rNH2, -NR8(CH2)rC(O) ORa,

- ( CH%? Fr@f@wsmg Rﬁb@( @?Ip% and 1- @e@y@;&elected from N, O, and
NRB Oy NBRRRibs e OWANGERRs; - NRBS(O) pRe, - S(O) pRe or
pheny! Psubstituted with 0-2 Rob; 10 Rob is,
i ndependem isymMpemt]y ettt scemeace, H, O, ality], dBr(CH2),-phenyl;
ORa, SRa, ,  -NR7R8, - O)Ra - C( O ORa,
IRR7C( O Rb 2t em?wmclsa%@efa I, 2, 5epAkgRo,
-S( O 2Re, p Gledth %!:éﬁl&lemce% sée&é/(f;flr&ﬁ‘b kly bng $knd hal oal kyl,
or Cl-4 hal oal kyl oxy; and R11 is Cl-4 hal oal kyl,

- CH2C( O) NRgtreach oqopprénde.ap &9 eqigfpm Q @H%@G @y and 15
CszquP&ch o%%@&%cted%pﬁ%%enyl , C1-6 al kyl

substitutéd wth C2-6 a substi t ut ed
wi th 0- 2 mRovilled th@2wBeraR KyinyIH€10h Bl Atisiothet thint sab@itBedRdiperidyl

'@ (. Med. Chem. (1999), 42(25), 5254-5265).

[0026] In a second aspect, the present invention includes a compound of
Formula (I), or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates,

20  orprodrugs thereof, within the scope of the first aspect wherein:

@
the group is selected from:

(@]
~, N ~,
A ~ 7
I \N R4 \fél /I_.—R4 RN 4 I \’r._RA‘r
e N | LR N
2 = = = 5
R3 R® R3 ’ R® ,
R4
3] ~,
S /\N'R ;I >\-|/R4
~N
X O
and 3
RS R
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-(CH2)r-C3-10 carbocycle substituted with 0-3 R1L 1b,
or -(CH2)r-5- to 10-nenbered heterocycle conprising:
w@ a00pomsat ons and 1-4 het eroat ons sel ected froreMUSDN6/061973
and S(Op, wherein said heterocycle is substituted
with 0-3 Rl 1b. 20 [0028] In a fourth aspect, the
present invention includes a conpound of Fornula (1),
or stereoisoners, tautoners, pharmaceutically
acceptable salts, solvates, or prodrugs thereof,
within the scope of the first or second aspect

V\'he[_ﬁi()ﬁ'@r 25 %d a%'%gp ﬁ%ﬁg%téﬁ%ﬁtlo ﬁilu%ﬁé%&gé‘u%ﬁ of

Rlbi)rNHZQI) eiGtdD)dididhers; Ghidiid, plmrmacfé(ﬂi’dﬂl-}l? accﬂ&talbls salts, solvates

I_ ?d end Mer%%_ﬁb Cgﬁgccuprézo ?&st of 63 %Cﬁereln '

- NR8C( O) Fi% is,-iINRBEHINERER cach JYRGFnE NR&BCE’L PREQ-PMNRAROCF;,
-NR8SO2Rc, -NR7R8, -S(ORc, -S(O) 2RC, 16 WO’

2007C8% R4 A RCTCHS0H56(0B19T®)ORY, (Biaaﬂ’é’y FCEOORS -CLQ)ORE,

R O N )
e L G Ea  uc e R )

subsgmﬁwmmﬂ&nﬁozam%acent atons they 5 may be taken
together th the atoms to which they are attached to

drma 5-RPds wdel?ﬁél%%la/éae%hpﬁaéryﬁqeel{oﬁ Hetrel RFePR?, CN, NOy,

From ke o ARSI SO, DR T ERoR T M R

i s, +S®iﬂmhﬁiew>wa€1 eaﬂtbl 05.¢ dydledlion, Cipftampliyl, or
substituted with 0-2 R3a and O0-1 Rid, naphthyl
substi¢ %%@k}dﬁ)’ﬂ’ha@ 2 R3a and 0-1 Rid, or a 5- to

L

erocyclre“i’s ected

iso mcﬁgm}gnt@m, -ChycamoRr=hicanoHeC(¢)BRRAZ0) zﬁkyl Mshﬁlﬂtéaemth 0-2

pyridone, pyrimdine, pyrrole, pyrazole i ndol e,
2- oxRHAdT 4 alkespi subissititedwith AARASH, €. 6 Al isnoiituesd with 0-2 R11g,
benzot hi dazo

benzof h
e CBARD 316 BRI RO Y NG ROF HelCHgb- it hgsembored

| SOOHEEdycRRomPHERS %%bﬁ‘@tom@ bidah ﬂétbl%gtoms elected from N, O, and
di hydr opht hal azi ne; hydr o1 soqui nol I ne, i

di hy3Qgohersin sais he@hrtwydlﬁ dcpubstititedeith 0 I13h§}éIfr oi ndol e,

hydr obenzi m dazol e, di hydrobenzoxazi ne,

hydr oqui nazol i ne, di hydroqui noxal i ne, benzot hi azi ne,
benzoxazi ne, tetrahydrobenzazepine

Raa (98 o ERGEHE iRt BaBi ok PR B GEiens comiund of

Br, Namu@XD), éddterddddmers, tautomers, pharmaceutlcally acceptable salts, solvates,
or prodrugs thereof, within the scope of the first or second aspect wherein:

25 R! is, independently at each occurrence, F, Cl, Br, I, OCF3, CF3, OCH3, CHj,
Et, NHj, -C(=NH)NH2, -C(O)NHy, -CHyNHpy, or -SO,NHy;

R2 is, independently at each occurrence, F, Cl, Br, CF3, NOg, -(CH2)OR,

~(CH2):SR?, -C(O)OR?, -C(O)NRSR?, -NR3C(O)R¢, -NRSC(O)ORS,
-NR8C(O)NRS8Re, -§(0),NRER?, -NRSSO,R¢, -NR7R8, -S(O)R, -S(O);RE,
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20 -OC(O) (t-Bu), -CH2OMe, CF3, COVe, CD2H, CO2Me,
-CH2CO2H, -(CH2)2C02H, -CH2CO2Me, - CH2CO2Et,
w0 GH2GHBCO2EL , - CH2CN, NH2, - CH2NH2, - CH2NMe2, PCT/US2006/061973
- NHCOMVE, - NHOO2Me, - NHOO2Et, - NHCOR(i - Pr),
- NHCO2(i - Bu), - NHCO2(t-Bu), -NHCO2Bn, - NHCH2CH2CORH,
- NHCO2CH2CH2OMe, - NHCO2CH2CH2CH2OMe, NHCO02CH2CO2H,
- NHCO2CH2CH2CO2H, 25 - NHCO2CH2CH2O0H, - NHCO2 CH2CH2NHZ,
- NHCO2CH2- t et r ahydr of ur an- 2-yl ,
- NHOO2 gelkgHabstiutpdiwlth 0:d R22, @2 N%Mred- Nt bl prising carbon
-N
4- %‘tm@é ﬁ%ﬂﬂ&ptﬁw@}né pelensedheem No Ongnd)S(Qpg, Flgrein said heterocycle is
- NHS mta&%w% 2bSOZNHI\/E - SO2NHCH2CH2O0H, - CON- H2,
B 0 0) NHCH2CHROME, - CHRCONHD,

Cq N- o remlaﬁiatelw }vherr RHGEHACHR (s HWsﬁmltdefi@ on adiMNZARGomS ey
H( 1H- | azoI \”/"H#l 1H-tetr
tr 5% ?ﬂ togﬁﬁéﬁf al?%at@lw 0 thw %'f‘tfm]éffdn R formeprS gy -
2 007meH0&LS cm&ggp%r%flﬁz3mpl%n g &b dn@%ﬁ%@ﬁﬂ o0f He¥erdHtoms

each occurrence OH, NH2, NHWe,
NHEt Selqqigpirompi, O,Etnd Spf_(])),p and subst1tuted with 0-2 Re;

Y o2) 200 SORRBBIY S R e P S ) g e and
CgliQH) 1 @ﬁ%ﬂhﬁ@%ﬁhﬂ-z RE{ £AdNC MRIQ 01;\| T—% (ll\%ﬁﬂémbered
l%@%rw substiytgdoy it (Mg a an(fq@:%iaé%;@@prem sa%tggqqgcle is selected
- S2/kA 1@%%) ﬁlfazol§qgthM§ éﬁgxdﬁfé dp'\)l)gli&né Syrfrtidthe, pyrrole,

hanaIkyI
CHZE(YQ% 1ndolec2-|ggpm @ommme@}@g @Rgamdole benzofuran,

PO T Oy B 1§ R il

i b, 159@*123)11#164qudlan'c}llne,slhﬁ@ta{zma,tchm'dmphthralahmadﬂlym)lsonmnolme

14 gtg%?drl)ﬂgﬁd}?% a@@@fﬁk&pfogg y{d% :8{ % @?lydrgbenmmldazole

( CH2ihy drpizephtxayihe, slittydtoquintmbineyiditly dfdg RinStaling bewrothiazine,
( nber ed ar Qg sin
car b2tk e OB RR S A AR RS BT R OR TR o,

and S{riydroquineliei n sai d het erocycle is substituted

with 0-2 R11b, 15 [0029 a fifth as t he

present i véhind SE’Fnb‘ﬂ’ElP’G "é"§ﬂ8 @Hﬁ%ur@l:pp?lﬂir%% QL) OMe,
20 stcm(g)@:mremgomtmneome Q‘b@H”@Q@M&I eﬁhwzﬂ ~(CH2)2CO»H,
acceptabl e salts, solvates, or prodrugs thereof

wi t hiGFa0RsMee SgECoRE: h@Hiq:HﬁOﬁépGHECWHm RHDE}, s CH2NMep,

&3, R HY1CO N By O A LSS, S50,

1,2, :NHc@gnr al AHOORIT iy LNV, CabClioME,, | ndazol yl,
[ ndoI 20 imdazolyl, furanyl, thienyl
bons IVHCRAGTAIH CHo Aoy DI GHAC b P TBIGHACORH,

25  -NHCO,CH,CH,0H, -NHCO2CHyCHyNH), -NHCO,CHjs-tetrahydrofuran-2-yl,
-NHCO,CHCHz-morpholino, -CHoNHCOsMe, -NHC(O)NHMe, -NHC(O)N(Me)o,
4-[(1-carbamoyl-cyclopropanecarbonyl)-amino]-, -NHSOoMe, -SO9NH,, SOoNHMe,
-SO2NHCH2CH20H, -CONHy, -CONHMe, -CON(Me)z, -C(O)NHCHCH2OMe,
-CH2CONHy, -CO(N-morpholino), -NHCH,CH,(N-morpholino), -NR7RS,

30 -NH(1H-imidazol-2-yl), 1H-tetrazol-5-yl, tetrazol-1-yl, pyrimidin-5-yl, or
N-morpholino;
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benzot hi ophenyl, 3, 4-net hyl enedi oxy- phenyl, oxazol yl,
i soxazol yl, thiazolyl, isothiazolyl, pyrazolyl,
wa@oonorismy/| , i soqui nolinyl, 1H 4-o0xo-i soqui nazetT/ng1006/061973
2H 1- oxo-isquinilinyl, 3H 4-o0xo-quinazolinyl,
3, 4-di hydr o- 2H 1- oxo-i soqui nol i nyl,
2, 3-di hydr o-i soi ndol i nyl
5,6, 7, 8-tetrahydroqui nolinyl,
1,2,3,4- tetrahydrqu|noI|nyI 25
5, 6,7, 8-tRt xsalhs}mmdesmqa,nen@i ocngeﬂrqnce H, F 01 Br OMe, OH, NH», NHMe,
1,2,
pht h
S

RO Rl bt ol TN, el g,

b
or Sctz(cgﬁggiy?ﬁm%i VO %o&@&%s P&Pgé 68‘;&5%29 (PINE,
~~ , ~C(O)NEBTe;--GOIN M2, gE B2 GO H, -CH2CEO)WNEh e CH AHEEOFHL, O

R4 OHSCE¥e FeRea SeCNaME duiloRyelst rireat
fénfj gﬁﬁis%;:k\é[é S%%N@?Dﬁ(ﬁ%ﬁ{m& %raéo%gl)mﬁﬁﬁdl”gn&az F,

- SO2NH2, FeRds cthaloaikyl CﬂIﬁCw)WSR&uBHQCHgm(@NMR% (CI-Iy_iC(O)Ra
5 Rla; endently at _each occurrence =0

quljhg?owg 2C(QOR®, 162 CHBE0 ey s alkhplesiied Fith 0-2

: ﬁRHg IS‘%EEM%%%S '_%Rgﬁg%a ]&ﬁgﬁ—%ﬂndany N%Stltuted

1CH2N IRGY, eﬂ%@lﬂ?ﬁm titkis W0 0) 1ORS,( cﬂﬂqulﬁh@), si¥stituted
CHZNHEO% NHRc( or a 5-7 1SO nenber ed heterocycl e N e

subswith Q2R i€ GH O~ mpRY sabstitwe] with 08 Rl or (CHz)r 5-10 10-
pyrrol

b—l

emgerre]&, Léterocycle comprising carbon atoms and 1-4 heteroatoms selected from

N, O, and S(O)p, wherein said heterocycle is substituted with 0-2 R11b,

15 [0029] In a fifth aspect, the present invention includes a compound of Formula
(D), or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates, or
prodrugs thereof, within the scope of the first aspect wherein:

A is substituted with 0-1 R! and 0-3 R? and selected from: C3_7 cycloalkyl,
phenyl, naphthyl, pyridyl, 1,2,3,4-tetrahydronaphthyl, pyrrolidinyl, indazolyl, indolyl,

20  imidazolyl, furanyl, thienyl, benzimidazolyl, benzisoxazolyl, benzothiazolyl,
benzothiophenyl, 3,4-methylenedioxy-phenyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, quinolinyl, isoquinolinyl, 1H-4-oxo-isoquinazolinyl,
2H-1-o0x0-isquinilinyl, 3H-4-ox0-quinazolinyl, 3,4-dihydro-2H-1-0x0-isoquinolinyl,
2,3-dihydro-isoindolinyl, 5,6,7,8-tetrahydroquinolinyl, 1,2,3,4-tetrahydroquinolinyl,

25 5,6,7,8-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl, and
phthalazinyl;

provided that A is other than a thienyl substituted with halogen, C;_g alkyl,

C2—6 alkenyl, or C2-6 alkynyl;

18



2-0xo0- 1 -pyrrolidinyl, piperidinyl, pyrazolyl,

triazolyl, or tetrazolyl; alternately, when RL and R2
WwW@e@ap08as € substituents on adjacent atons thepCT/IE3008@61973

taken together with the atons to which they are

attached to forma 5- to 6- nenbered heterocycle

conprising carbon atons and 0-4 heteroatons sel ected

from 15 N, 0, and S(Op; R3 is, independently at each

occurrence, phenyl substituted with 0-2 R3a, naphthyl

substi t ut ed mnth\ -Rsor a 5-to 12-menbered

het erocycl e conp carbon atons and 1-2
het er oat ons select omN, 0, and S(O p, wherein
said het@ee®yel e i substﬂ$@h@§dﬁpmh 0- 2 R3a; 20 R3 a
i's, independently at each occurrence, =0, F, Br,

Me, CN,
CF3,

- CH2CO2Me,
PCT/ US2006/ 091973 » -CIXC»(t Bu), -
- NHCOREt , - NRfoC2(i - Pr) R3NHCOZ(| - Bu
- NHCOZBn, - NHCH2CH2CO2H, - NHCO2CH2 ,
- NHCOZCHZCH&O—I - N CH2CH3NH2 - NHCO2CH2CH2 OVe,,

- NHSOZI\/E / /e(zb)
- SCRNHCH2 N -

- S( O) pNR8RO, C(B) NR8R9 3-CH2C(O)
- NHCH2GH2( N- Rr phol i no) - NH( 1k i nRdazol - 3591, R

_ ﬁIC—XCC’\)I-ZnDr hal | n@gﬁ%ﬁdelnﬂ%a eac C(')_(I:%urtreentcer: %h&?' %(%f v 3?RI—I'122,_ -)ﬂHzNHz,

4- [ (leecamhr o m@mﬁsﬁdmrad)c MHR0 h
2- 0x0- plperﬁg¥gxlyfﬁf) henyl 10 su%étlﬁbtedkﬁf?ﬁwgﬁT o1

Rbd, Ré%; - (CHQ)r 5- to 6 nmenber ed heterocycle

I Si y - t d 1- t t | ect ed
TP O atapal Bt "6, bR o 6t o
subs jd, UReR 8M. éﬂi‘zcgv[é Bk caldgt ”é‘(.gr%gﬁ%'ay L CEMRRARE W0 A,

R3a groups | écat on adj acent "at t hey can ’be

t akerSQ0ge tNESOYRY, FCHINH SO RIB-C{O)NEERE W NHEY)RY, €CH,NHC(O)RS,
attached to forma 5- to 10-nmenbered 15 heterocycle

conpHﬁ@@ﬁ@ORéaﬁ%bﬁW&K@MﬂWhﬂﬂH@@ﬂNﬁ@feﬁbhf%Wﬁoﬁﬁiﬁ%De@57

dhostrrneasRfer o Sotsd Rl p 3 amEi TG Nor ruforas
occufored q)yrrblldﬁyl ﬁben(ﬁ{y,l pRolyOiliazib or firdly1; NHEL ,

NHPr Nb Et, tho car bonyl am no) phenyl CN
CF3, - ately( ml]gl} %gpwgmq){l s_t@qg}q?qg adjagent atoms they

-( CHgﬂa? B&"&ken’ &%Wﬂ%he Mﬁo wm%e attached to form a 5- to 6-

membered heterocycle comprising carbon atoms and 0-4 heteroatoms selected from
15 N, O, and S(O)y;
R3 is, independently at each occurrence, phenyl substituted with 0-2 R32,
naphthyl substituted with 0-2 R32, or a 5-to 12-membered heterocycle comprising: .
carbon atoms and 1-2 heteroatoms selected from N, O, and S(O)p, wherein said
heterocycle is substituted with 0-2 R3a;
20 R3ais, independently at each occurrence, =0, F, Cl, Br, Me, CN, OH, OMe,
O(z-Bu), OBn, CF3, -CH20H, -CH,0Me, CF3, COMe, CHCN, CO2H, COsMe,
~CH2CO2H, -(CHz2)2CO2H, -CH2CO2Me, -CHpCO2Et, -CH,CH,CO,Et,

19



20 -C(O NHMVe, -C(O N(Me)2, -CH2CO2H, -CH2C(O) NH2,
-CH2CH2CO2H, - NHC( O) Me, - NHCO2Me, - NHC( O) NHMWEe,

WO MO Me) 2, - NHCH2CO2H, - NHSO2Me, - SO2NH2PCT/US2006/061973
- SO2NHMVe, or -S02N(Me)2; R6 is H, or Cl-4 alkyl; Rl
is Cl-4 hal oal kyl, -CH2C(O) NR8R9, -CH2CH2C( O NR8RO9,
-CH2C(O Ra, 25 -CH2CH2C(O) Ra, -CH2C(O) ORa,
- CH2CH2C( O) ORa, - CH20Bn, -CH2SBn, Cl1-6 al kyl
substituted with 0-2 RI Ic, C2-6 al kenyl substituted
Wi t h-@C@D)@RBu),aNHCOMe, aNK{OyMes-INFEE O 4Bt -NEH A FPr) ~FHRIO,(i-Bu),

o BB PR e Do,

( CHZBIHCOMBH@{J bNHCUitgchW]g QNI%COE%':H%@HZOMe

r-i ndenyl” substit Ut
Hcﬁﬁhﬂwﬁfh@b@t +@(eNEDINHE, t-BOgMe, 380 NI, -WHSOglvle,

05 > Gl @@8%&%%@7? e Pk bbb et
T N BSOS e R e

triazo tétrazaoly

i m ddﬁ@ﬁ&CHﬂNm@phqhnpy FNH(I(HI m)dﬂazom/-lyla,z-IOQ(N morpholino),
pyridazinyl . indolyl,indazo i soi ndol yl
P o AP e agTaRg 2 JpeNFiCgHs Gy morholino

benz Qt[{} %PD% chiy@ Pﬁ)ﬁﬁ%ﬁ%’g%y# mm u'2nogéol ﬂﬁyérldm-l-yl, phenyl

i soqui I nyl;
et r atbyintuteﬂ sty OFINRAY, my{Cngfﬁi- tb 6—membered heterocycle comprising:

2, 2-di o-1 H 22 henzo[ c] t hi gphenyl ; .and
Nl Aot legie TSR e SOy Wi i

9, R Mg o), Oy SE2, O O
- NRBC( O) Fedtemamﬁ‘&c&m)ﬂm o£RSE GoppiRBEIed INRARCE: iaams they can be

subsPRR Pesie e s oy @i b &7 ediRR ERYRH dh Topgmbered

Eﬂ | betgpouRssompsasisgilesibbh wmk andn4 deepariis sate@msfrdhh &y O, and

en together wth the atons to ich they are
at t agﬁe@d’v‘f Tof hetasocyls IWS“%WB%W@@J ‘r?el%\é?ocycl e

R L Lk S

[ OOSNHEt INEPrShé H, hsp@mbtlmt}herbmyeﬁﬁn&)phdwgm QF3, -CHyOH,
i ncl udes conpounds of Fornu

|
Lo e(GHéB%‘r SRR, Gt (CHPRYFaERagt BN
| t t i
sgopzc(o any 0 O%NRM 2?:(2135(5{222%0&35&%N? Fﬁzgg g@%@
wher eVHC(0)Mies NHCOiMig IFHR(ONENS, GNECYOIN(Me)y, -NHCH,COH.

:A’:- g%%%\ﬁ gﬁ% nﬁméﬁg%w(%@m nonet hyl phenyl ,

3- car banoyd ;phe scar bamoyl phenyl
3-am di nophlgnyPlyé d| nophenyl ,

2-fluoro- WMMW| CHzC(O)NR8R9 -CH2CH,C(O)NRS8RY, -CH,C(O)R®,
25  -CHpCHC(O)R%, -CH2C(O)OR?, -CH2CH2C(O)OR?, -CH,OBn, -CH,SBn,

Cj.¢ alkyl substituted with 0-2 R11¢, Cy_g alkenyl substituted with 0-2 R1la,

Ca.6 alkynyl substituted with 0-2 R112, -(CH»),-C3.7 cycloalkyl substituted with 0-2

R1lb, -(CHy),-phenyl substituted with 0-2 R11b, ((CHy),-indanyl substituted with 0-2

RUD, -(CHy)-indenyl substituted with 0-2 R11b, -(CH,),-naphthyl substituted with 0-
30 2 R!b, or-(CHp)-5- to 10-membered heteroaryl substituted with 0-2 R11b and
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2, 6-di fl uoro-4-net hyl phenyl, 2-fl uoro-4-nethoxyphenyl,
2, 6-di fl uor o- 4- nmet hoxyphenyl ,
wQ2do 000808 4- ani nonet hyl phenyl , PCT/US2006/061973
2-fl uor o- 4- car banoyl phenyl ,
2-chl or o- 4- car banoyl phenyl , 25
2- met hoxy- 4- car banoyl phenyl , 4-am no-2-fl uor ophenyl ,
4- am no- 2, 6-di fl uor orret hyl phenyl ,
4- am no- 3-chl oro- 2, 6-di f| uor ophenyl ,
4- anbeiested-fecm Biaapite pyazolyll poragolyl, trarolphictiazohdshiaiablyl |
?nggz g{ia%g% l?lﬂldézo\g)l nd?lh,gbkln%pigﬁgr_, 91"{3%%’1: Si¥hzinyl, indolyl,indazolyl,
3 amsnmdollylj awlolinyh-igdindolinylgenyilni B:zalyl, benzbththaalgl, bénzgiriazolyl,
no- begzisox y4

6 fI glgp%hng hsfﬂwpcgg& lte?rgﬁxﬂroqumoﬁn}w %ga drmso&ulhohny? and

152, 3246447, abmsiar@umwwa&d[ﬂﬂ@oﬂlbny1 and
1,2, 3, 4- tetrah dr oi soqui nol i n- 3-
1,23, 4-tRY Psshyldmn@@anmmaph @FCMU@IW%H i0; F, Cl, Br, CF3, OMe, OEt,

2 SR 294 PR e i, GSRIODSNLT bk clorone

PCT/ 1 Al | TV c
B e TS O O

4 arrCm@alklyl naZ0H})RCT 1 darbasiblesiibetintel imith 4-0Rd; 2ag/| ; R3
i ndependent |y at each occurrence, pheny
30, phenyqltem&teb’» phenio R %gram%?m@ﬁwentwnaﬁ%aﬁ% mtompIthey

3- N, MagbiBkByloadid %@tﬂ%&tomf‘to%ﬁ&%ﬁ%@ E't)'a!ched t3 form a 5- to 7-
-benzyloxgghenyl - (t-but oxynet hyl") - pheny

4- meteipberg @nghaqyapnsxsg earbacsdresand 1- Mhmgqt@ph@qlgﬁed from
3-fl 3-chl or ophenyl ,
i b%ﬁ?ggé:’p, ang E I%Jrsﬁ't(a{eﬁ Q‘Hﬁ"q\é RE. pheny

4-ch onopheny 4- br omophenyl ,
3- hydr oxyphenyl, 4- hydroxyphenyl 2- nethoxyphenyl

By i@?@ﬁfgﬁgﬁm F%ﬁ%ﬂg ﬁ%ﬂf?ﬂ?%%%%@ﬂwea figmpgunds of Formula

3-¢ a@@ﬁ}s&k&i&ydomeéotadtoﬁ@fs hshsyRdremitally acceptable salts, solvates, or
3- nethoxycarboF 4- met hoxycar bonyl p

I
3- caPReN awhe Sczpec%framssz@%fwwm@ﬁwd i 4 aspects
4- nekﬁgﬁmcarbonylnethylphenyl
3- et hoxycar bony] net hyl pheny
4- et hoxy C%gsdbﬁym%@thxﬂrcpfﬁ]@hwl 4-methylcyclohexyl, 4-methylphenyl,

40 et BOeritR ]{/ﬁﬁﬁw @h@%bﬂ&ﬁ%l 4- ﬁmﬁ%@tﬁﬂ?ﬂénﬁhEwbamoylphenyl

4- car banmoy 3-am nocar bon

4- anﬂﬁg@gﬁ%ﬁ@%% -Agidiophgayl, 4155md1n0phenyl 2- ﬂuoro 4-methy1phenyl

4 m?é'ayd 19 4
|netﬁ$§5ﬂ1%g£arbgﬁ§h? iy4ﬁn%%??mhm%1an1dlnophenyl

3 ma?_,ﬁyah bomethoryment ehflnoro-4-aminomethylphenyl,

4-

4- gg%ﬁ%§§%gg@%%l?ghaﬁggﬁenyP4(ﬁﬂ§ﬁ¥%% IV}’onylphenyl,
35 me2myethouy-Hanasblamay Inkgpbib Ayeminod2-fireopliensii| f onyl ani no,
2 4 Q afn!u%of @BEﬁQ%&]ﬁthxgnﬂJ:Aygoj é}mﬁo SYANS 9 %nd¥tlluorophenyl

car
4 anﬂﬂm@-Mlmmﬁk h@,ﬁwl-tpinﬁlyﬁfonaﬂl,ﬂﬂzﬁi Blohivrathismayl,,
3- CYRISL 5,5 -yl, 1n oL ﬁh HXZOI -6-yl, 3-amino-indazol-6-yl, 3-amino-indazol-5-y1,

1-methyl-3-amino-indazol-6-yl, 3-amino-benzisoxazol-6-yl, benzimidazol-5-yl,

30  6-fluoro-benzimidazol-5-yl, 1,2,3,4-tetrahydroisoquinolin-6-yl,
1,2,3,4-tetrahydroisoquinolin-3-yl, 1,2,3 4-tetrahydroisoquinolin-1-on-6-yl,

2H-isoquinolin-1-on-6-yl, isoquinolin-6-yl, 1-amino-isoquinolin-6-yl,
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3-fl uoro-4-carbanoyl phenyl, 3-carboxy-4-cyanophenyl, 3

- phenyl - 4- car banoyl phenyl ,
wd2{02/000808 1- pi peri di no) - phenyl, thiazol-2-yl, PCT/US2006/061973

thien-2-yl, 4-nethoxycarbonyl-thiazol-2-yl,

4- car banoyl -t hi azol -2-yl, 1-benzyl - pyazol -4-yl,

5- phenyl - oxazol - 2-yl, 5-carbanoyl-thien-2-yl, 25

5- car boxy-thien-2-yl, pyrid-2-yl, pyrid-3-yl,

pyrid-4-yl, 6- anlno-pyrld 3-yl, ben2|n1dazol 2-yl,

6- rlreHﬁR;lxryiL %methw-@oqmnolm Ot hgmmbérﬁﬁ &ataﬂlahmrmﬁocuamolm- -yl, or

benz t

3- amQ)r%gl-{T %%élina?grég ({/ﬂ n%%oqé 4201¥_Ir7f8’1’benzi soxazol - 5-yl,

i ndazol - SR%/is 1ndapdlaiaﬁ)ﬂly 4i-eydh, ocCureuiiitd) @hén@ﬁazlﬁ[bheﬁylyfi-blphenyl

3 hy rﬁglll}f)ph f‘ % l?orli%%{’é’&% @%&%e'@g a?nzlr?olphen}X 4-phenoxyphenyl,

35 a”ﬂ-‘b@nz@idfx}ypmhﬂ 4Ugﬁm|ym§ﬂ1y1 -phenyl, 4-methylsulfonylphenyl,

3 a ﬁgan?phqnﬁlg%gzyér}ga%;ﬁ 3élu9qopheny1 4-fluorophenyl, 3-chlorophenyl,

4 i mlﬂ@lm?o Asb80 O;%’éh}ﬂ rﬁ-ﬁ@h@ﬁl’léﬁyi 3N drbxyphenyl22 WO

2007/ 0708 8 CT/ USZ 6/ 0619

3 (5 @gqlrp%plw ) E\ﬁt@ﬁgyphenyl 3 methoxyphenyl 4-methoxyphenyl,
%M&nét%ﬁéﬁﬁ' 4 knleBro@ne‘t'Hylphgh‘}}ln?l:drﬁ‘o:épﬂéng;l

qU|noI|n 6- gui nolin-8 Y I soqui nol I n-5-
oy,

2<P+ i é@@fbpwﬁml B-te¢ihacygarbony InhemyilAvinetberaicakenphenyl, v |

4 NepRAel e car@ogg&a@&gg%yyu%@h%o%ﬁg&ﬁmﬂ,

C( O) Methoxycarbnylmethylpheniyl, A-ethoxycagbaniiznetiisiphenyd, * "2 v OH

ano= Keppors i b ey - egBpled ¥
N~O Saminoo#bonylm@hyphdnid, Patdindc@ @yboethNplenitd | / Nve |
/15 O~4-%e%y?aminocarbonylphenyl, 4-dimethylaminocarbonylmethylphenyl,

4-amidinophenyl, 3-methylcarbonylaminophenyl, 4-methylcarbonylaminophenyl,
4-methoxycarbonylaminophenyl, 4-aminosulfonylphenyl,
3-methylsulfonylaminophenyl, 4- methylsulfonylamino, 2,4-difluorophenyl,
3-fluoro-4-cyanophenyl, 4-amino-3-carboxyphenyl,

20  4-amino-3-methoxycarbonylphenyl, 2,4-dichlorophenyl, 3-cyano-5-fluorophenyl,
3-fluoro-4-carbamoylphenyl, 3-carboxy-4-cyanophenyl,
3-phenyl-4-carbamoylphenyl, 4-(2-oxo-1-piperidino)-phenyl,
thiazol-2-yl, thien-2-yl, 4-methoxycarbonyl-thiazol-2-yl, 4-carbamoyl-thiazol-2-yl,
1-benzyl-pyazol-4-yl, 5-phenyl-oxazol-2-yl, 5-carbamoyl-thien-2-yl,

25 5-carboxy-thien-2-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 6-amino-pyrid-3-yl,
benzimidazol-2-yl, 6-methoxy-pyrid-3-yl, 1-methyl-benzimidazol-2-yl,
benzoxazol-2-yl, benzothiazol-2-yl, 3-amino-benzisoxazol-6-yl,
3-amino-benzisoxazol-5-yl, indazol-5-yl, indazol-6-yl, 3-amino-indazol-5-yl,
3-hydroxy-indazol-5-yl, 3-amino-indazol-6-yl, 3-amino-1-methyl-indazol-6-yI,

30  3-amino-4-fluoro-indazol-6-yl, 3-amino-5-fluoro-indazol-6-yl,

3-amino-7-fluoro-indazol-6-yl, 4-imino-3,4-dihydro-2H-phthalazin-1-on-7-yl,
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OHCO2H NO NOHO
CN M C(ONH2 C(O NHWVE C(O NWe2
\ O NHz , 'PCHYS20bHW1973
| 10 4-X--- c~x
11, c~x NH2 CN C 3 70818
PCT/ US2006/ 061973 NH2 H N N\ \' NV V' ~0 (r" iNI
/| ~NN OH NHR H HNONCC>/ NOO=< O (t-Bu)
NHCO2( CH2) 20ve NHCO2(CH2)3Ove N /O ~ /Owe ~,, | |/ O
Me  3-(5-tetrazolyl)-phenyl, 2,3-dihydro-isoindol-1-on-6-yl, quinolin-5-yl, quinolin-6-yl,

quinolin-8-yl, isoquinolin-5-yl, 2H-isoquinolin-1-on-6-yl,

2,4-diaminoquinazolin-7-yl, 4-NH-quinazolin-7-yl,

Me
@NHZ @NHE @NHZ @:NH2 l.l\j\
¥ | N
X CoMe M X CONH, C(OJNHMe n:%r\//
O O, AL,
- NHM
‘:‘i@[NHZ 4 OH AN COzH Ha ©
N hY
NN, AN E 2 19
OMe o)
NH, H
: : i § i
) o
L L WL OO o
COZH COzH 0

CO,H H 5 “YO H\fo
WCE(T C@g\cw 2 T ‘31©;NH Z%@(/NMe
N N_o N o N0 C(Hjo
N O
m@(ﬁ@ :a@;(fane SO 00T 4
o )
H H H
N._COH N._C(ONH, N._O

pm

COH
H H H .
N._O N.__O N._.O oo i o
>
“ r f & X Aoy M 7 “Me
C(ONH; C(OINHMe C(O)NMe, I I

ZT

sy %QI z”mCQ‘ 3@0‘
m@j%imn/o, %1@@,)

Cl

'ﬂ\ ZT
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\\' NyO--~OH\ NO--"-NHNOv OH 4: 00 NYO ™~ /H

Nu OfNHII ~I 2 rNyNN\OOOOOO NNHO, NNN O
w@20070f08s8u OO0 Il I -Z HO\ NNON\ N OPBhus2006/61973
~h 1/ O 2 NO QHHI \\ NyNHN/NH N~-CO2H CO2H
NYNyO, ~ W 2 NON 24 WO 2007/070818

PCT/ US2006/ 061973 NN~NyOve N W NN OiN O N O NON
cl)LNOVe H N' ' OVEH)LO~OVE OH \ N M oS NH N\/NHZ
\NIl NuG/-Owve ~ E OHO OOor " c K4 is,
|ndependenthy H F, d, By, OWw,

at each d\!ﬁzurrence
NH2 u- Et
C(O)

:Qz 0o
N__o :'N oo i'N N o fN]
LT O Y
VO IP VU S
‘s.ON‘JOVQ JLOTTO LT T
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5 -NHC( O NHMVe, -NHC(O N(Me) 2, -NHCH2CO2H, or - NHSO2Me;
and Rl11l is nethyl, n-propyl, n-butyl, neopentyl,
wae o ohsts/| net hyl ,  car boxynet hyl , PCT/US2006/061973
benzyl am nocar bonyl et hyl ,
N- phenet hyl am nocar bonyl et hyl ,
N- benzyl - N- et hyl am nocar bonyl et hyl ,
N-[ (pyridi ne-2-yl)nethyl]am nocarbonyl et hyl, 10
N-[ (5- et hyl pyrazi n-2-yl ) met hyl ] am noet hyl

N-(thlazoIHZ yInethyl)an1nwcarbonylethyl /Nj
N-(cyc yI )a Mﬁyl thiyl ,okenzyl I
phenet iyl uor, obe -qu [o eﬁﬁyl

4-f | ue :Eenzyl “ehl benzyl éi Nor Bbenzy Ry

4- chIorobenzKI 2- y omobenzyl, 3- bronDbenzyI

4- bronnbenﬁy aroQX¥/@mgyl 3 car bano nﬁi
3- (N cér b I)Hbenzyl N ~_-OMe
3- (N car b3iod] ) - benzyl , % ~owe % °
3- (N, R di met hyl car banoyl ) - benzyl , %3-tetrazol yl - benzyl

2-nethy|bemzy| 3- gt hyl benzyl, 4- hyl benz

3-trif SN 1 ¥yl befiz W( O~"ome
2- amé@‘ %@fndﬁbenzylzl tg olenzy |3~z

3- ni tfrobenzyl, “&-ni trobenzyl 3 nethoxybenzyl ;
4- met hoxyb 3-di fl uor onet hoxybe

2otrifl ugkoe nztl%a%gﬂs%t}yz%ﬂeac socwrrer%&agn%‘z ﬁb%@%m& Me, Et,
2 Deph e ezl ORI RERE Y OIRD CRONIE RSN Mo,

3- benzyl dxybenz 4-Benzyl oXybenz

4- o b IGEnHD STHACEOREY, -CHa G0 sy SR icb SFEGOIMe,

25 phéﬁ%#@%%@ﬁﬂz@ﬁ@%iyﬁmcmcozﬂ or -NHSO2Me; and

2- benz y | can k?solrﬂé(thﬁnﬁ Eﬁ)pgle h2 %}ﬁyl neopentyl, cyclohexylmethyl,

3-benzyl car bon

3- ( beatbary methl, wzylammoe)rb@eviﬁzlwl N-phengily ROOC T FO81dhy],

il

2 pRHF{@yﬂdinb@FW)nmﬂlym]@mb@n@dmylethyl

0 Wﬁﬁ%g %Y‘%ﬁ‘ ﬁgme?@gﬁ}éﬁl %8Ik - benzyl |
3- [bEHﬁﬁmmBﬂ&ﬁmﬁ@ﬂhmmtbybm@ﬁﬂn&] benzyl ,

3 S | am rbonyl - benzyl
% ﬁﬁ%’é‘i’%ﬁ%{ﬁy CHRAL ?thyl, benzyl, phenethyl, 2-fluorobenzyl,
3 I Sfﬁ)-lﬂamfobérﬁm, Mma:robaﬂy] QEEIOE’benzyﬁ 3-chlorobenzyl, 4-chlorobenzyl,

g E 32 EWF%HE:%% %‘E‘?ﬂﬁ E&g‘%mglg | 1:, 3-carboxybenzyl,
5 (43-5%51314)3915611@3&] 3 M&Wfbaﬁeﬂ; Ybnzyl, 3-(N-ethylcarbamoyl)-benzyl,

3 Ay Bk SROT Pt SRR benay, 2 methytbenzyl,

3- bepayhistichampyeth@Ebaisy, 33r1ﬂuoromethylbenzyl 4-trifluoromethylbenzyl,
-(4- chlorophenél)nethylcarbannyl

3- (42 ARIRBAAh eipCREt AR Pcrﬁtf%lsww-%wfwl 4-nitrobenzyl,

3 (23%%{6)@&5 W—fﬁ@ﬂh@@%@ﬂ 1, BeydrometdCkybenzy!
met hoxypheny egethyl]carbannyl-benzyl

2<P 2- %%Jfbwr%mélmﬁﬁw ErRDYZY chplanoxybenzyl,
3-phenoxybenzyl, 2-benzyloxybenzyl, 3-benzyloxybenzyl, 4-benzyloxybenzyl,
4-phenylcarbonylbenzyl, 3-methoxycarbonylbenzyl, 3-methylcarbonylamino-benzyl,
2-phenylcarbonylamino-benzyl, 2-benzylcarbonylamino-benzyl,
3-benzylcarbonylamino-benzyl, 3-(benzoyl-methyl-amino)-benzyl,
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3 -[2-(3-chl orophenyl) et hyl ] car banoyl - benzyl, 3
-[ 2-(4-chl orophenyl ) ethyl] carbanoyl -benzyl, 3
wo poveonghs (pyridi n-2-yl ethyl)] carbanoyl - benzyPCL/5S2006/061973
3- ( 3- phenyl propyl ) car banoyl - benzyl ,
3- (et hyl - net hyl - car banoyl ) - benzyl ,
3- (i sopropyl - net hyl - car banoyl ) - benzyl ,
3- (i sobutyl - net hyl - car banoyl ) - benzyl, 3
- (et hyl - phenyl -c arb anoyl) - benzyl, 3

[ ( nﬂl’f?henyﬁﬂwﬁmwrwhmmw Hengly bah@yls]ﬂfmhzxqu “bengyl,

§ E}Qﬂy sﬂl’fﬁﬁlﬁ %h(p Q Wgﬁw bﬁen?ﬁglﬁyolsulfoglg)l]—benzyl

3

3- [ (33-[brlnlzmes)ihbnyl},«he)thyhatrmw]—bemyb Sreopiutyldneinaytbonyldenzyl,
4 t h

o | PSR P A PP AR b gpp Sy bz,

25 g eBKmhmﬂhqmyﬂyi)@abhﬁﬁmibbﬁzyb 8H3yhethylphenyl)carbamoyl-benzyl,

S (B RE e aER RO baE akproghony Prarbamoyt-bonzyl,

3-(33 fd‘-ﬂhﬂl‘M@ﬂ)@arﬁd‘fh@% lBQxeﬂzymﬂﬁﬁﬂ Ldenzpenzyl, 25

3- [(2 nethox ethyL& E iarbannyl - benzyl ,

3- ( 43 Wiehesephssy pRethgios afPOYé Fivshyl ) - benzyl |

g E?P’\i 'ﬁﬁtﬂo?&ﬁy %ﬁd;t/l%lﬁ&%nﬁ?ﬁ%ﬁhyl 3-(2-phenylethyl)carbamoyl-benzyl,

kP rre@ﬁéfﬁﬂaﬁ’ie g%ﬁlfy@ﬁt}wlﬂcaﬂéﬁm-benzyl

3-(Ng &ﬁ&ﬁ?‘ﬁeﬁ?’)&ﬁ&ﬁ}é&%&’rﬁb]y‘l%e%’ﬂzw

3-(a zetldlne benzyl , (3

et w erm e bl ehayl | 30

3-

3 [)-b I, 3
R AR L
3- [(&{myfhvbéy@dlwwet Heaypbament-benawly| | - benzyl, 26 WO
?%) O7%8§ pge)]??lpg)%)&%ga%go@{g ;§ et 11316'[]%}%1 r?%rbiimo%) -benzyl,

- (4- Mﬁ@mwnpﬁryﬂdarhmoyﬂ)—mmmﬁ@$o)3utybnm§hly1 ca@bamoyl)-benzyl,
bens gt eI B S [oey | oA

C ar Bi(mydthyl 0 meshlylphény1)- carbamoyl] benzyl
3-[ 3; i d b [1-b I
LB oy e
29 p h@mlﬁfﬁhlhyﬂ-mémjﬂkyﬂbambﬂﬁﬂ?ﬂz@]xSIJ[I(tB;dh}drobzenzyl)—rrI]lftﬁyll—carbtarr?o?rl]-benzyl,
enz | na e ,
On Y e Rt lTpee) ;£ napnt vl ety

pyr i 8l{Beftl/rFHehdthyl- c@f}bﬁmdylﬂ Bﬁh@lﬂt?;h@é{hyl—phenyl -carbamoyl)-benzyl,

éégggﬁp‘}ﬂ@} d Zo%) )?szy& @ 4-phenyl-piperidine-1-carbonyl)-benzyl,

3 ( 13@&4&H@fhfcﬁmqmbélﬁﬁéll)cahﬁﬁ§w benf,
I met hyl nor phol i ne- 4- car banyl ) - benzyl ,
@%en%gﬂ@dazg‘ﬁ h%ys%lﬁ%n}q%ﬂ -Raypamoyl]-benzyl,

3-(4-methoxy-piperidine-1-carbonyl)-benzyl, 3-(morpholine-4-sulfonyl)-benzyl,
3-[(N-(2-methoxyethyl), N-methylamino)sulfonyl]-benzyl,

3~(N,N-dimethylaminosulfonyl)-benzyl, 3-(azetidine-1-carbonyl)-benzyl,
3-(3-methoxy-azetidine-1-carbonyl)-benzyl,

30  3-(3-hydroxy-pyrrolidine-1-carbonyl)-benzyl,
3-[(4-tetrahydropyranyl)methylcarbonyl]-benzyl,
3-[(2-hydroxyethyl)-methyl-carbamoyl]-benzyl,
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(1- met hyl pyrazol -3 -yl ) net hyl,
(1- met hyl pyrazol - 4-yl ) net hyl ,
W@ eommtdsys pyrazol - 5-yl ) met hyl , PCT/US2006/061973
(3- et hyl pyrazol -5-yl ) et hyl ,
(1- et hyl pyrazol - 4-yl ) net hyl,
(1-n-propyl pyrazol -4-yl ) net hyl ,
(1-1sopropyl pyrazol - 4-yl ) net hyl ,
1- et hyl pyrazol - 3-yl net hyl , 3-pyrazolyl methyl, 15
( 4- chibhylreayrazetidihe-S-cpppaydheprylret hyl |
(4- [ yl) met hyl,
(4-¢ e Rugepi iR Y q¥°ﬁfb%n’§%e%§zo| vl met hyl |
H ( B{4veX, Nﬁd«?bmlammommeadm Bapbiytebingyl,
, ne pyrazo
(1 3 - PR A S AR,
E%- ( ZL{W Nodiyreepmyttio) pymeidig -pabamiilbeRzy) - pihiiyenzyl 20

- b DL Bl BEpat Ptk betsosanging

- (
et hNénz%Ithlomethyl 1-naphthylmethyl, 2 naphthylmethyl th1azol 4- ylmethyl
1- net 5- met hoxigcarb nyI razol 3-vyl]

21 PEth Y Imsthys D H Y )glz@fn yly}e}%t rRepzyl- 1m1d%zol 4-ylmethyl,
(

[
[
E é\ é Bn%%ﬂg%;(g ar %o ny F?Blp(g/ wﬁﬁmm&w}% SRCLE 2

i a362 1@%{@@ oliperid-carbpuya)- beenzyloxycarbonyl)methyl
(2- ”@tﬁ&ﬁ})’lﬁy&.&cﬁ'3r‘ylﬁnéﬂ{u)l r(‘Fl?nt'@i/ﬂylpyrazol-4 -yDmethy],

( 6- net hoxy di n-3-y
(4-( ﬂe‘!‘ﬁbﬂ?]ﬁr&?%él‘bﬂ)n)‘ﬁtm,a@@Il&ﬂallgylrgmhfﬁymethyl

N ( (et a9 PRI, TR B BRI VOB bony  netny1
2- hyﬂrlmyopyﬂgyamsél-yl)mthmb [L-ethy pyrazol 3-ylmethyl, 3 pyrazolylmethyl
h ouss

25 x{élhéﬁ:kgg%ggﬁ %’éérag i'n- QRIY (et Eonyf %9?%1)1%1:3-pyrazolyl)methyl,
pyrrG#dﬂnnJIL&hcﬁwb@myMnﬂﬂhyﬂhﬂ

I d I hyl ,
A e R
2- hy(:lriadlyf&t}i”ﬂymhmambmﬂy(ll;mdhhiﬁthylpyrazol 5-yDmethyl,

Qcar, t WO 2007/ 070818

PCT/Gégd%%#H%& ﬁﬂé&?%&ﬁﬂ%@ﬂ? car bonyl et hyl ,
RO s( &tﬁﬁﬁhm»hyﬁg’lpyfa)zarﬂ Yigaahyonyl met hyl ,
e e RN R L

3- chi(omaayes Mhﬁﬁf}@@di}wrﬁgtﬂwﬁzol 3-yl]methyl,

N- et hyl - N- benzyl am noc nyl met hyl ,
cycl Bhmul-gie 8§§r ﬁr%ﬁ‘ﬂ vl 5

cycl gpaepmil-FRb ke %ﬁﬂb%ﬂyﬂdﬂﬁ»‘l hyl,

c cl opent yl am noca
" akis

0]
n?t%moey@wm%?pw%t?farln%@a?lb?ome%! fyjpzol-4-methyl,
N N ﬁ&h&wpg 1ﬁge§lj'h‘1éﬂ%m (BRARIRANY RS- E}Wneth?rl
N-((pyridin -:am nocarbon
N (( e&*OﬁY@I@AnymWF Yhrethsk awmeﬁnﬁetlmonylmethyl
N-((5-methylpyrazin-2-yl)methyl)-aminocarbonylmethyl,
2-hydroxy-indan-5-ylmethyl, 4-methylpiperazin-1-ylcarbonylmethyl,
30  4-methylcarbonylpiperazin-1-ylcarbonylmethyl, pyrrolidin-1-ylcarbonylmethyl,
2-methoxypyrrolidin-1-ylcarbonylmethyl, aziridin-1-ylcarbonylmethyl,

2-hydroxyethylaminocarbonylmethyl, 2-methoxyethylaminocarbonylmethyl,
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10 N-((pyridin-4-yl)nmethyl)-am nocarbonyl net hyl ,
N-((pyridin-2-yl)ethyl)-am nocarbonyl net hyl ,

wda.2q02/0108d8 oxo-1 26-t hi onor phol i n- 4-yl ) car bonyl P€t/bg1006/061973
N- (t ent - but oxycar bonyl ) - 1H i ndol - 3-yl net hyl ,
1H i ndol - 3-yl net hyl ,
2, 2-di oxo- 2, 3-di hydr o-| H 2A6- benzo[ c] t hi ophen-5-yl net h
yl, 4,4, 4-trifluorobutyl, 15 cycl opropyl net hyl,
(4- hydroxy)cyclohexylnethyl 4- oxo- cyclohexylnethyl
1 0 Z2-ethogyqtitylaninocaptewnynethyl, rbns(Nne&l@xxﬂﬂ)yl)a@mopar@r@lm@hyl

0 1( " M Ph M 01/ OM

0 Ph%@gl{ yl&ﬁl{)p%lmﬁ{,dmol yll\lgkl%cy?f%e Men or .rvtir 28

VO ZG@hlommnﬁﬁd'dawSﬁﬂﬁﬁﬂ@B Jsgsma)roqhem@]rbdnmmmvent h

aspe res nt_in

2o P ey RS Bn B S Al Bl BT s RRR O by,

pha (r]I naﬂ@xbpyhﬂéthyammowbﬁblnﬁtml dyslopenﬁ}ddmlab(&?bong]ﬁnethyl
prodr.ugs e in the sc any of the

f| rst” ‘%@ c‘g‘ﬁ WYICKelqprgpy ?\IBmO%airW%geg}B@cts wherein: 5 A

| S 4mﬂmﬁ@ﬂdimho&hmirﬂh@@ﬁydo l{heﬂ@l hyl cycl ohexyl,

4- ca&‘ﬂ&%@? ﬂ%hglpthyuaag#oggﬁgﬁr@%enw

2-fl W((erﬂhﬂ]?-tyt)hhlefh?@ﬁﬁimoc@rb@ﬁﬂm&hﬂor0 4- met hyl phenyl,

fl uoro-4-net hox

2-
206- &Y «mksl%‘l—zzl)%%ﬁm;ayw%Wpnylmethyl
2- | gpEyriAsy DAY At baRHy Imethyl,

1-(1,1-dioxo-1AS-thiomorpholin-4-yl)carbonylmethyl,

N-(tert-butoxycarbonyl)-1H-indol-3-ylmethyl, 1H-indol-3-ylmethyl,

2,2-diox0-2,3-dihydro- 1H-2A6-benzo[c]thiophen-5-ylmethyl, 4,4,4-trifluorobutyl,
15 cyclopropylmethyl, (4-hydroxy)cyclohexylmethyl, 4-oxo-cyclohexylmethyl,
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2-fl uoro-4-carbanoyl - phenyl, 4-am no-2-fl uorophenyl,
10 4-am no- 2, 6-di fl uor onet hyl phenyl ,
wd2@mions18- chl or o- 2, 3-di f | uor ophenyl , PCT/US2006/061973
4- am no- 3- chl or ophenyl, 3-chl orot hi en-2-yl,
i ndol -5-yl, indol-6-yl, indazol-6-yl,
3-am no-indazol - 6-yl, 3-am no-indazol -5-yl,
1- met hyl - 3- am no-i ndazol - 6-yl ,
3- am no- benzi soxazol - 6-yl, benzi m dazol -5-yl,
6-f | (988} benzilmp skveuth-agpegl, the present invention includes compounds of

1, 2, -t e ] [ 0l i
' g?xi]}u{lae(?fr (2%3% g{e%f)%gﬂ%{s,gt tOIﬁlGI‘é I%)fn‘maf?tlcally acceptable salts,
2H i sduasspod proﬂ-rhgsdhﬂrﬁ}fy\m,thm fregooprelf by &+ first, second, fifth and

1-am.n |so |noel|n 6-vyl,
1- ant H0-3 T I1squ| noI i n-6-yl,

1s5ami no- 5A65 ﬂaﬁmbﬁbﬁﬁl@dbﬁé@@%&ﬁ&lby‘d&mwl, 4-methoxyphenyl,

4 [ I'-7-I,03H- ngzol.in on-7-yl;
SR dedbdimese raheR i o | ¢
IC( /O) @@b&\o—l} iﬁﬁfzhymhe@r ZQMuérowMethﬁCg;ehl}gl‘@beW%thoxy;phenyl

c( O) riaAifhyqre-4 ﬁ%weexldﬂmmrﬂwmmnmwhwb O NHVEe

NH2 NNNI / NNI1 /
NN ?“’ﬂ/ubﬂd -4- @Nﬂ?@éﬁbﬂﬁl Qakniddb- \ﬂu%e\%l 87/ 070818

/ apvise?: @é@?@memhmé 4 arRjqo13-chlqupy2 3cgitlnguophenyly N

I N 4-amifdREh&oREY, blchhiNH2 vH itdo25RH indol-6-yl, indazol-6-yl,
3-amino-indazol-6-yl, 3-amino-indazol-5-yl, 1-methyl-3-amino-indazol-6-yl,
3-amino-benzisoxazol-6-yl, benzimidazol-5-yl, 6—ﬂu6r0—benzimidazol—5—yl,
1,2,3,4-tetrahydroisoquinolin-6-yl, 1,2,3,4-tetrahydroisoquinolin-3-yI,

15  2H-isoquinolin-1-on-6-yl, isoquinolin-6-yl, 1-amino-isoquinolin-6-yl,
1-amino-3-methyl-isoquinolin-6-yl, 1-amino-5,6,7,8-tetrahydroisoquinolin-6-yl,
4-amino-quinazolin-7-yl, or 3H-quinazolin-4-on-7-yl;

R3 is, independently at each occurrence,

NH, (0]
%O :??CLCOZH :?J@YH;N fe?@LNHZ ;,@ z@f H

N‘NI
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*E:E K:[ @E @ ﬁvl Z oM
% C(O)NHMe % NH; = OH g 2

NH

o™ BN e B0 N 3
PR N 2 {

NH,

T
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HOw "I ~NOS5 or 31 WO 2007/070818
PCT/ US2006/ 061973 and R| is nethyl, n-butyl,

wae o ohsts/| net hyl , carboxynet hyl, benzyl, phenettyb2006/061973

2-fl uorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl,
2-chl orobenzyl, 3-chl orobenzyl, 4-chlorobenzyl, 3
- car boxybenzyl, 3 -carbanoyl benzyl, 5

3- (N- net hyl car banoyl ) - benzyl

3- (N, N-di net hyl car banoyl ) - benzyl

3- (N—ethyméarbanoyl) benzyl, 3- nethylbenzyl,

4- et hyl benz t hox |

3-difl uo?fglrre eth gﬁ’zg’? Cyg %ﬂeﬁ‘éﬁo SHRONBEh Y3 phenethyl,

3- nemﬂ@mbaﬁbbﬁ-flubmbﬁt}ﬁyl 4—f310robenzyl 2-chlorobenzyl, 3-chlorobenzyl,
l,am.no-benzy.

- bon S ERDRGRY PO BER G Sarbamoyibenzyl

35 ( b&melydthymﬁmoygmeﬂ@) -3b(mzsdhmethylcarbamoyl)-benzyl

2. phéﬁgT lﬂc%%{’%npélﬁ,l%r bo l am l?en*zjﬁnélz %efhylber?zyl 3-methoxybenzyl,
3- ph%muﬁtﬂn{eﬂ{b)&%r@dﬂzﬁ% k}ﬁﬁﬁdmetho?eyw:zmeBhﬂéthoxycarbonylbenzyl

N- phenyl am nosu fonyi] benzy

3- ( beREdEShoRHARIMOTRSRFRp 3 %ﬁ%@ﬁb%mmo-benzyl

3 ( 23k 1-@&@'13/1’-51)11%5 Baoy b '(iilﬁﬁ%ﬁethyl)carbonylammo-benzyl
(3-neth henyl ) car banbyl - benzy

é (421ﬁb€t itp wﬂﬁym@hewhé;pherw@nﬁwlammo-benzyl

3- (435 I

o (AR

3- beﬁrﬂgﬂn@@p XlrmﬁMMmO) benzyl 3- (2 -methylphenyl)carbamoyl-benzyl,

3-

3. 4 ﬁéﬁ%{hggyﬂﬁrgﬁ r??rﬁ?;ﬁ- am)y IBIE(K%X%I carbamoyl-benzyl,

3

1

( 23-pﬁﬂngrbphehy]l)c)adatmoahwlzylbbﬂzl}dphthyﬁcarbamoyl -benzyl,

% % or opﬁﬂﬁ[%%{%%ﬁey‘l]h O%gtorh %@ﬁthyﬁ)ce‘in%i%oyl §eélzyl[ 2-(3

hl &(@phﬁlﬂﬂp)leﬁﬂ]ﬂge{tﬂyl@ababmybl}dnzﬁb b@%ﬂenyle‘rfﬁ@l)carbamoyl -benzyl,
2 3

: ﬁ IPﬁt @F%{‘ ‘E‘?P?@?%R?}‘} t62‘%%1armyIenégnzyl

e D

i é’g%bégﬁ TQ%Pﬂ%tthﬁ%M%@%Lhzw ,

| Spbyt Mﬂorﬁpiehylbetma]cmmfﬁwwoelb@nzyl , 3

|, 25
%E‘fvlﬁ?ﬁ 41‘% "’)moé’g{’%é}‘}oyl ] - benzyl,
nsleylhenﬁfgrdwl)taﬂwh@wé E@(&Wétﬂyﬂé%lﬂibﬂ) ~benzyl,

b
R o ety P AR, Dty sk garbamoylybenzyl,

3-(methyl-phenyl-carbamoyl)-benzyl,

3
3(
3-(
3-(
3@(
3
3-
3-
3-

[ (
[
(b
[

25  3-[(methyl-(3-methylphenyl)-carbamoyl]-benzyl,
3-[methyl-(4-methylphenyl)-carbamoyl]-benzyl,
3-(benzyl-methyl-carbamoyl)-benzyl, 3-[(3-chlorobenzyl)-methyl-carbamoyl]-benzyl,
3-[(4-chlorobenzyl)-methyl-carbamoyl]-benzyl,
3-[methyl-phenethyl-carbamoyl)]-benzyl, 3-(ethyl-phenyl-carbamoyl)-benzyl,

30 3-(piperidine-1-carbonyl)-benzyl, 3-(3,4-dihydro-2 H-quinoline-1-carbonyl)-benzyl,
3-[(2-methoxyethyl)-methyl-carbamoyl}-benzyl,
3-(4-methoxy-piperidine-1-carbonyl)-benzyl, 3-(morpholine-4-sulfonyl)-benzyl,
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3 -[(4-chl orobenzyl) - net hyl - car banoyl ] - benzyl
3-[ net hyl - phenet h yl - carbanoyl )] -benzyl,
w@2qoemghs phenyl - car banoyl ) - benzyl, 30 PCT/US2006/061973
3- (p|peridine-l-carbonyl)-benzyl,
(3, 4-di hydr o- 2H qui nol i ne- 1| - car bonyl ) - benzyl ,
[(2 nmet hoxyet hyl ) - met hyl - car banoyl ] - benzyl ,
(4- met hoxy- plperldlne | - car bonyl) - benzyl ,
(mor phal i ne- sulfonyﬂg benzyl, 32 WD 2007/ 070818
PCT/ Bi$26Cmebeyethy)gNpmp xlgnmasw&@yﬂtbhw

N‘ met_; LN Einfehy Fahhi &ﬂ}fbx%y%l)gﬁeﬂ%gp %gazetldlme 1-carbonyl)-benzyl,

dlneth Ianlnos

3 ( aééﬁmth@éyiazemdmbdmt)onkﬂ%hml -(3
TRl sty o °

- hydr oxy= pyrr )-b enzyl,
35[ ( a-[(%Mmﬁmpmwlmhglmdmy]]{bamzlyb nyl ] - benzyl,

3- | - b 1]1-b I 3 -(3
hgér E%Qaze g%ﬂ%g%t”? M%?ﬁ@&?ﬁn?% ansrzy (
- ( 4- By(BHhpdrypi-petidide-Dearbhnylsbenagny| ) - benzyl 3

|neth di ne- carbonyl] -b
enzyﬁkh%gg' ﬂ@?ﬁyﬁﬁbﬁgébgﬁV carbonyl) benzyl ,
3-] 3aqmmﬂlmaﬂlwmm)wmamencdafuahﬂrsbénzy@r bony! ] - benzy

[, 1- hthlnethl t hyl met hyl ,

éﬂlaézggﬁ}vrﬁﬁPHQ elﬁ?ﬁPHﬁgg SPFfet hyl |

gyy Q‘[&(N Nlﬁhi@ﬁllyllanﬂﬂd)lﬁnélhdﬂllé]ﬁtsi‘r%nyl]—benzyl 1-naphthylmethy],
enzy Z0

benz atnﬁlPlﬁl%me gywhﬁ?ét)%‘irvlmethyl pytid-2-ylmethyl,

3- (1;2> & pmhatm%hm%nbm?p m%xlhzﬂ ih'ﬁdazol 4—y1methyl

di nmet h Eﬁo i ne- | - cafr bony L bénzy

( benE%ZBt%%@rzbﬂﬁthy t(ﬂaylllorphohnocarbonyl) enzyl,
(l§- ”@1[{1?}/ | cﬂ}ﬂeﬁﬁﬁﬁorg’no‘fllné 'f%tallEthl)—benzyl (benzyloxycarbonyl)methyl,

yl pyrazol

( 1 néll—mth YIAZW13- g)wqt y};dﬂﬁ‘g,qthylpyrazol -4-yDmethyl,

{i}ix%gle'l?%cﬁé ﬁ{/r%{%ﬂa?g‘?(% t]?(e!thylpyrazol 5-yDmethyl,

( 1 n(lpﬂbﬁwl'{%@ﬁ éwé)lnw&ryyl()m ¢pylpyrazol-4-yl)methyl,
1- h
oo PRORRHLAR Sk TR st vimeti drovmoggiyimet,
24 - c tl-dhiae-3-mahiydipysazelyardlyy, (3 -nlbdiloyl,5-dimethyl-3-pyrazolyl)methyl,
4- 5:.d | - 3- |yl t hyl,
§4- EH‘%‘?‘%"% 3 ‘E"ﬂe{g“s%g'%gﬁrﬂfq@ym%@aﬁo? Jymethyl . [1
- ( 4- Hedrooybsbayy)-ppipealzoylisethyl) ] net hyl

E % g (125 ﬁ@} H&;P&%}Iz@;ﬁ?’b%@%w ﬂ:{ %eﬁhylpyrazol 5-yl)methyl,

[1- (Fﬂ-—(IZIBhdﬂthyfbﬂﬁyly-IS)m&hy‘fqiyfh}tbl Pylaapyl; 3-yl ] methyl, 25

i fl I hyl, [1
&% 4- {‘?E wﬂ%orﬁ¥€)¥5agé Sa }%lg)meﬂ?yly ) et hy [
- t 1 i fl-Uahaneybatzply-3adfhordmythy PReINS. y1jmethyl,
[(1-methyl-5-methoxycarbonyl)-pyrazol-3-yl]methy],

3-
3-
3-
3-

[(1-methyl-5-carboxy)-pyrazol-3-yljmethyl,
[(1-methyl-5-carbamoyl)-pyrazol-3-yl]methyl,

30 [(S-methoxycarbonyl)-pyrrol-2-ylimethyl, thiazol-2-ylmethyl, thiazol-4-methyl,
(2-methoxypyridin-3-yl)methyl, (6-methoxypyridin-3-yl)methyl,
(4-(methoxycarbonyl)-oxazol-2-yl)methyl, morpholin-4-ylcarbonylmethyl,

33



[ (1-net hyl - 5- met hoxycar bonyl ) - pyrazol -3 -yl ] net hyl,
[ (1- met hyl - 5- car boxy) - pyrazol -3-yl ] nmethyl, [(1
WO p@rloyisib- car banoyl ) - pyrazol -3 -yl ] nethyl, 3BCT/US2006/061973
[ (5- met hoxycar bonyl ) - pyrrol - 2-yl ] net hyl,
t hi azol - 2-yl net hyl, thiazol -4-nethyl,
(2- met hoxypyri di n- 3-yl ) net hyl ,
(6- met hoxypyri di n-3-yl ) net hyl ,
(4- (et hoxycar bonyl ) - oxazol - 2-yl ) net hyl ,

mor Noﬂ($-nxeﬂ1y$pb'taamk?eﬁymtbylhgmlno®@bmr®@ww 070818
PCT/
(ST SRORRED ety ety pigeuinel-Yoarbom eyl 1

2 hy dﬂmlw-laarhiayﬂpi@elytkmdt—ﬁydrbonylmethyl pyrrolidin-1-ylcarbonylmethyl,

ot R gr S RNERR CE ik gy met,

pyr r Dihiydiioryethy¥dntinsdadboyylrethigy L.methoxyethylaminocarbonylmethyl,

aZ| r %3&8)(‘2 1%){ %ﬁ%@ﬂyh}é{eﬁ& %Ps@%gﬁtog}élthyl)aminocarbonylmethyl,

2-hy drdﬁxmtlmlhapprmamr1bﬂaafb¢*@lrﬁethy1

g g? % gﬁi}%qph?{ %%T%O%S%g%%%gw%rophenﬂcarbonylmethyl
bi's (& Iﬁah)hq‘xuﬁltzwlln)ﬁHﬁrﬁ@ﬁ’ﬁfl@ﬁ’ﬁYdy@ﬁf)ﬁﬁ*lammocarbonylmethyl

4- dlnethylan1nopyrrolld|n 1-yl car bon
A0 ¢ hF Ry At %%g@f%ﬁ%e%{ l§y/¢lopen lamlnocarbonylmethyl

3- Ch¥tﬁfn@-@ @I‘{}ll@%foBR)Bﬂ)ﬂﬁEQéﬁkbonylmefﬁh%l

enzyl am nocar bonyl

cycI Hd\xéﬁwlaﬂﬁnnwﬁwiﬁ@nmqq@mﬂmethm

| RRERRM |,
ggglo enty Ian1no ﬂﬁ% ﬁ@&ﬁﬁﬂ&%ﬂﬁﬁﬁy
(t r a i@r@h%ybmﬁbylbpmmwr?mmé; bonyl et hyl ,

| | et hyl ,
(py M ‘g%‘ﬁé}%%&?@ eg%og; n%t hyl ,
(memdmray@ettbyﬁemmbc)axmmm bonyl net hyl , 15
i b t hyl

N R e
1Nl(¢@lt-mx@cy1arao1@1)tn{ giael- plymhdtﬁyi quinh@af ﬂﬁﬁtﬂynet hyl ,

t ent - but oxycar bonyl ) - 1H-i ndol - g
1H i fedolioxg=24- ¥<H911 -205- bznaq[@ﬂmp,@els @rirh%»fl&‘ﬂ firiffuorobutyl,

6 b e%@c[p?dpgfﬁﬁéﬁﬂh QE h?d%k@@%gﬁﬂexylﬂietﬂyﬁzl to&éé )E(%ﬁl'ﬁfe ?ﬁﬁ'{efﬁlyl
rNI

Z“ZZZZ

20 cycl opropyl et hy ydr oxy) cy¢l o

4- oxo- cyclLefexyl net hyl , 0 I| o Zln or
\' (NI \ \ 1 \ \%

[VaVy N I

1
(D\l Me O

[0032] In an eighth aspect, the present invention includes a compound of
25  Formula (I), or its stereoisomers, tautomers, pharmaceutically acceptable salts,
solvates, or prodrugs thereof, within the scope of the first aspect wherein:

A is aminomethylcyclohexyl;
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N M O [0032] In an eighth aspect, the present

i nvention includes a conpound of 25 Fornula (1), or
WO t®78tmIeoi somers, tautonmers, pharnaceuti cal | BCT/US2006/061973

acceptabl e salts, solvates, or prodrugs thereof,

within the scope of the first aspect wherein: A is

am nonet hyl cycl ohexyl ; 34 WO 2007/070818

PCT/ US2006/ 061973 R3 the group is selected from ~'R4

iRA\ \-~RA\] "RA iINNCO RBRERBR3 RA N4 R NH

O R3 and Rs R3\ henyR?

4- met hoxycar bony ophenyl, 2-am no-pyrid-4yl, or 5

4- hydr oxy- 2- oxo- 1, Lhydro-quinolin-6-yl; R4 is H

and R11 thegmanzyl . Y0033] isisalegtehframh aspect, the

present invention provides a conpound ggelected 10
fromthe efepnl|fi edyt | es ogp 0i SO S
phar maceut i aecepl| abfie"sal t sj| lVates,|or&
prodrugs th . [0038 =M anot hexAaspect, t x5
present inventijon providgs, inter gsia, conpogads of °
Formula (11):RA~ Zz R3 ~gl (H or a

st er eoi somer,_,t aut oner, pharmaceutically acceptabl e

salt, solx t& or pro%gu N
Z\>NH l \\.{—R‘*
N =N
@) d ;
R3 an R3

R3 is phenyl, 4-methoxycarbonylaminophenyl, 2-amino-pyrid-4yl, or
5  4-hydroxy-2-oxo-1,2-dihydro-quinolin-6-yl;

R#4is H; and

R!! is benzyl.

[0033] In a ninth aspect, the present invention provides a compound selected
10 from the exemplified examples or stereoisomers or pharmaceutically acceptable salts,

solvates, or prodrugs thereof.

[0034] In another aspect, the present invention provides, inter alia,

compounds of Formula (II):

A\[__/Z\‘/@R3
15

D

or a stereoisomer, tautomer, pharmaceutically acceptable salt, solvate, or prodrug

form thereof, wherein:
A is C3.7 cycloalkyl substituted with 0-1 Rl and 0-3 R2, C3_7 cycloalkenyl
20  substituted with 0-1 R1 and 0-3 R2, phenyl substituted with 0-1 R1 and 0-3 R2,
naphthyl substituted with 0-1 R! and 0-3 R2, or a 5- to 12-membered heterocycle
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formthereof, wherein: Ais C3-7 cycloal kyl

substituted with 0-1 RL and 0-3 R2, C3-7 cycl oal kenyl
wQ@onosobsigtuted with 0-1 RL and 0-3 R2, phenyl PCT/US2006/061973

substituted with 0-1 Rl and 0-3 R2, naphthyl

substituted wth 0-1 RL and 0-3 R2, or a 5- to

12- menbered heterocycle 35 WO 2007/ 070818

PCT/ US2006/ 061973 conpri sing: carbon atons and 1-4

het eroatons selected fromN, 0, and S(Op, wherein

sai dederrsmgospeban atamssanddt4 hetaresdorgs seleRed diioth -G, a2 S(0),

provi ﬂed that A is other than a 1ih| en 2substltut ed

Rb MR

wi t hVREFBGRA heteockclg sigypstituted - b or C2-
al kynyl ;' Rofded thiter BlofiePhhas a 8 slﬁshﬁt%@%hhﬁé &, ¢ 7ty
\—--Ra NV (M\~—RA R4 A RSIRSRSRSgO’Rbsgﬂy’
6 3_Chg ARGy IOy galltying NN\R6 R4 ORI NR 41 i N R4 R6
IjR4 RRRERERRRRE RA6RAODO\ Ni Ra '~NR -
f5~, WNy ONR6 and 0 R3 R3 R3 R3 a le-CH(Rl
I)- or NR12; L L -NR1OC( O) -
_CH2C( O) NRLO-, -8

the group is selected from:

R4
~ N
\és; N N . \QS‘S l >|/R4 ; I y CII\] \&és l N\\N/R4 \ef I \\{Rzl
| R _N _N pZ ~N

R3 ’ R3 ' R3 ’ R3 : R3 ’

R4 X ~ N L( R4
R4 R4
o ~ A
\éé /\\N,R6 ~ /\\( c‘; I \/N—’R4 l \{R“
P AN
N0 A N‘RG and o
R ’ R R? R

Z is -CH(R11)- or NR12;
L is -C(O)NR10-, -NR10C(0)-, ~CH,C(O)NR 10-, -CH,NR10C(0)-,
10 -C(O)NRIOCH,-, or -NR1OC(O)CHy-;
R! is, independently at each occurrence, -NHp, -NH(C 3 alkyl),
-N(C1.3 alkyl)s, -C(=NH)NH,, -C(O)NH,, -CH,NHj, -(CH)),NR7RS,
-CH,NH(C}.3 alkyl), -CHyN(C1.3 alkyl)y, -CHyCHNHy, -CHyCHoNH(C1 3 alkyl),
-CH2CHoN(C1.-3 alkyl)s, -CH(C1.4 alkyl)NHp, -C(C1.4 alkyl))NH>,

15 -C(=NR82)NR7RS, -NRSCR8(=NR82), -NHC(=NR82)NRR8, =NR8, -C(O)NRSRY,
—S(O)pNRgRg, -(CH2):NRC(O)OR, F, Cl, Br, I, OCF3, CF3, OR?, SR?, CN,
1-NHj-1-cyclopropyl, or Cy_g alkyl substituted with 0-1 R12;

Rl2 is -C(=NR82)NR7RS, -NHC(=NR82)NR7RS, -NRSCH(=NR8%),
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10 -C(0) NR1IOCH2-, or -NRIOC(OCH2-; R1 is,

i ndependently at each occurrence, -NH2, -NH(Cl-3
w@bdoyloyesis - N(C1- 3 al kyl )2, -C(=NH) NH2, - C(O NHCT/US2006/061973

-CH2NH2, -(CH2)rNR7R8, -CH2NH(C1-3 al kyl), -CH2N(C1-3

al kyl)2, -CH2CH2NH2, - CH2CH2NH( C1-3 al kyl),

-CH2CH2N( C1- 3 al kyl)2, -CH(C1l-4 al kyl)NH2, -C(Cl-4

al kyl ) 2NH2, 15 - C(=NR8a) NR7R8, - NR8CR3(=NR8a),

- NHC( =NR8a) NR7R8, =NR8, -C(O NR8R9, - S(O pNR8R9,

(CH21)1RNR7@(O)1¢R&19 F, OCF3, OBt ORE : SREFAN, -FRISOMRARISRERESO2RS,

CN, 1 NH2- ]iﬂiagpropyl or Cl-6 al kyl substituted
wi t h-¥Od- ﬁl 43 (Pyp-Rhepnmeed W@ NHC( =NR8a) NR7R8,
NerRe, - by Rt Al bt PR PR s cr,

NRSS@NRQEQ N:@I@O 5( aal a
-S( O p- phenyl or - megrSR @%Oﬂ{ i r(%%%)é%(g%%{ at

e&ch -EERUOCENRE, -(EB)NRTRY (CBn).rC(IO)NRﬁB?B (C(HE%NR@EZ)RC,
8@)535{%@&%&)&?%%(6)5%; NesranRe, -SO)RE,
( 8:%(6%&“?8% ﬂﬁgﬁ%{\gﬁ?\ﬁg 3)25%2§(a&enm§%1mted with 0-2 R22,

. NR8 Q)a 1 sub%ﬁ@téﬂamth 0-5RA3 2(??—12? keny @alrﬂ‘c%&fcle substituted with 0-3

substitutéd with 0-2 Rea, substi tut ed
Wi t hREY, 2r REH)),-5CR> E)—mbxhlyeingd hesantytle compdsing: cirboa é&oxﬁs?md 1-4

r- cle subtlt ted with 0-3
CF%%EF@WH%S efed ‘%0 Dot (R B geipspd h&tﬁf?ﬁwlwﬁabstlmted
car b(‘%pt and 1-4 10 heteroatons selected from N,
0, gﬁ, wherein said heterocycle is substituted

Wi t h O 3 , ifperidentlyi at dehenderhdey HaF, @aBh I, =0, =NRS, CN,

T
:Q(RS)ZRC %((Qp@flﬂﬁ Zegend%&ir%ﬁ?S g&each%@cucr’?gnce

Hi5 F, d RErls, nidepaﬂentl}m each-oc&irihee, BNF, CI( BH2)=+GRIRS,
% r CRa CH2 r SRa ( CH2) I‘ @& .
@}QRE(C L) ORE P (GHRIREOIR,

%ﬁg&g@aﬁ @)@%@égﬂgg%%%@@@é%m,
2(2% R8GD)Re 3t d‘i—yé}_ Sﬂ@% NR3RY, k(@[@,é SO5Ee & G(CﬁJNﬁy éOzNR3R9

0“Cycl oal'kyl , al oal’ky

haI 0&ICkly ) NRFSOM ] QCF?)ICE‘ayCl YRy, &g ﬂl@éﬁymz%ra‘ﬂwnyl Cs.6
substituted on adj acent@ ?(3 atons, they can be taken
1-0

28 geeyrdqallg, tth 4t1’ﬁ@aﬂﬁ3’h@f oallylgwyi ch t hey are

attached } t%rnfa eliy, WRer k! L BZ are substituted on adjacent ring atoms, they can be

taken together with the ring atoms to which they are attached to form a 5- to 7-
membered carbocycle or heterocycle comprising: carbon atoms and 0-4 heteroatoms
selected from N, O, and S(O),, wherein said carbocycle or heterocycle is substituted
25  with 0-2 Rg;
R3 is, independently at each occurrence, phenyl substituted with 0-3 R32 and
0-1 R3d, naphthyl substituted with 0-3 R32 and 0-1 R34, or -(CHy),-5- to 12-
membered heterocycle comprising: carbon atoms and 1-4 heteroatoms selected from

N, O, and S(O),, wherein said heterocycle is substituted with 0-3 R32 and 0-1 R34,
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menbered carbocycl e or heterocycle conprising: carbon

atons and 0-4 heteroatons selected fromN, 0, and
w®e@yp7oseher ei n sai d carbocycl e or het erocycl ePCBHUS2006/061973

substituted 25 with 0-2 Rg; R3 is, independently at

each occurrence, phenyl substituted with 0-3 R3a and

0-1 R3d, naphthyl substituted with 0-3 R3a and 0-1

R3d, or -(CH2)r-5- to 12- nenbered heterocycle

conprising: carbon atonms and 1-4 heteroatons sel ected

from N, B®iafidlesindpply avbehetoursade]=0ek, & o8y & IGCH;SCF3,

w00 6HEbER, Fenr iRt et i
3 I

" R MR R g R gy pa B e

RBC(0y & N80) NROERD R NG pNCORNIERRESS

;\|R8CR8( =NR8a) , ) rNR8C( O R3b,
- gcmwMRHEE@P ¢, -S(QRZ), rNRBBLO)- 2.1 -4 alkyl, -(CH2),CO2R3Y,

AR e A,
O S A AN

- SO2 NEO3 5386, -CONPGIBOREB £ haloal VIR Hdfoa HER3 Ky S

hal oal kyl %:ﬁél- 4 hal oal kyfoxy, C1-6 al ky géaljlbst I tut g%leﬂmted
by RbUR3ECE,G atkeid aybstimtdityiR3dt @0k dilyniRBabstifitte bR Ky 0yl
sblbst it “%S,d by . R3d, C3- 63 10 cycl oal kyl substituted by

301 resdoaliof eabtitptedby 90 Ry HoR3c o aeBeyd esubstituied ith 058 R34,
R3d, .. OFrrs{ GH2) -2 z r et e C

o S SR et RIS A LR LS g,

f r omhétero@tpma sedecBd@om NYWOLandiSIO R aivikerbie b £id Beobeeld i substituted
substi.tuted3 with 0-3 R3d; alternately, when two R3a

gr oupdh Qr3eR§ubsti t ut ed on adj acent atoms, they can 15

be taken ' R -Whi n r

at t ached 1o e bt io RS hPE o ueER sbitfh B0 e con
052 Bstkengpgethedwith thela@omemnivdichdhdyetrestaclyel te form a Cs.p¢
corrpréiﬂs)i ngl: car ban | torrs3(f'ind 1-4 heteroatons sel ected .

f r onfaPOsCle sybtitaegyith Oah Bt e pre Sdp 40-msbesed hgterogyglecomprising:
SUbStdrbdt #6mMnli N -Dheterb3skns RRBteli $ron WASRGH @?aem'}p,' Wheddin said
each occurrence, H, Cl-6 al kyl substituted wth 0-2

20 RBesroGrleds subktgmigdl withi9st Ridut ed with 0-2 R3d, C2_6

| kynyl| titut ith 0-2 R3d, - -C3-10 . .
o oy TR ke fontly ech Setarohosgl Gt Bhsbused wigh 0-2
30- MeeM ey, e dikedVe b Gea W thGRIREd @E'EQH%%EP%?%%% R34

1-4 heteroatons selected from R,

wher &CH238l:do beabaycle yaistituied veiths3 RBY bedCHb }45- ©0-18-h3fbered
Ric ips ingependent.lx at each pegurrence, Cl-6, al k
subs PTITORELY SRmPHStes: saRgpyatoms and 1-4

S(O)p, wherein said heterocycle is substituted with 0-3 R3d;

|
eteroatoms selected from ¥I, O, and

R3¢ is, independently at each occurrence, Cj_g alkyl substituted with 0-2 R3d,
25 Cpgalkenyl substituted with 0-2 R34, Cy_g alkynyl substituted with 0-2 R34, -(CHy),-
Cs3.10 carbocycle substituted with 0-3 R34, or -(CHy),-5- to 10-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected from N, O, and S(O)p,

wherein said heterocycle is substituted with 0-3 R3d;
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25 C2-6 al kenyl substituted with 0-2 R3d, C2-6 al kynyl

substituted with 0-2 R3d, -(CH2)r- C3-10 carbocycle
wanmsrdsut ed with 0-3 R3d, or -(CH2)r-5- to 10PoEDRENE1973

het erocycl e conprising: carbon atons and 1-4

heteroatons selected fromN, 0, and S(Op, wherein

said heterocycle is substituted with 0-3 R3d; 38 WO

2007/ 070818 PCT/ US2006/ 061973 Rid is, independently

at each occurrence, H =0, -(CH2)rOrRa, F, d, Br, CN

00 (DR R g oD
- NRE éé@z)rl‘%%% BRORY (%@&91}?:#@0(@3 : Q ke , -C(O)NRSRY,
02 R b*%ﬁ%“‘ 0 @zsubﬁ%ﬁ”ﬁ@ﬁﬁ%ﬁbﬁé@% o

E C"@ﬁ‘tfsﬁt@?bd 'v@thQ)af Re @é %laﬁce?{ Q§l§s't1{'ult€de\9itﬁ/‘0 b iRe Q3 alﬂgynypgubstltuted

CH2)r-5- to - nber ed het erocycl e conpri si ng
car baith & 2DRS; - (@mﬂ)rxlgqo habesyoktsolstitsed weitt @4 Rﬁ;cnn(CI—IM,)r-Sl to 10-
and g&még er ein said heterocycle is substitute
wi th TRf hetpgacycle compEEipE faRAR ﬁ&?nﬁ@n‘éééﬂw@{%@wéﬂé@w from

H, OFan rein i i ORa,
iy CH2)’ ¢ S dQ(O%chge i s%’ﬁgterogf:ﬁe s%st hit\%%%lthd %:i(a)o)r Ra110

- (CH2) r NRERB, 1nm81(déh12§) :[t@é@ mreneé %I%}] €(@) BR8RSCF3, CF3, CN,
(% NRS%@&R\TR@IF&%SR"S @NJE?&%&Z (NRISO) P& -OC(O)R?,
4 ﬁ( Olg%/jlﬁc)sfug%t{l 't u‘%ggh\?\f ?@@kzu@‘gﬂ%@g‘]@g@r &ﬁ%ﬁg&oﬂv

substmsrﬁﬁsqu)%RbO (HRARRSCOPRRIRS- C%( )%NR"R OQN®Y(B),Re,

substi t ut ed Rob, or -
10 nﬁ(@mi?édcheﬂbsrl@dgsmu@domﬂqjm ang:z sahuemd substiored vathd)-2 Réa,

het I f
V\her égﬁ 13&11 r oﬂvétﬂa @6383@? @%@n}r .'\ClEauS é%rgowlﬁ ﬁufzs"? bytedyyith 0-3

CR:411a4R2}i I?} R@ﬁ%{aﬁg{%ggﬁfem@g&?ﬂ%gﬂﬁ§ﬂg ﬁ&ﬁﬂ‘% %arbcﬁl’ atorgs and 1-4

1€ @matoﬁdRidR&xed-fﬁéﬂN NRBIRE ,S(O]ER%EE&E{% Reid het&o€)NRSIRGtituted
- NR8S( O) -S(O Rc, or -S(0) 20 Rob is,
i nde]zYét @&mby at each occurrence, H, =0, =NR8, F, O,

- NR7C’( o) al@@?&’eﬁ%wg@,&% ce HC"SQBR%@&%?’?%SW CF3,

al ky EN, ﬁ@gﬁc@d)ji@nyj@)dﬁw ﬁmdﬁ%y@(b?N@t% W@(@)’ﬁck;sl(@) NR8R9
4 hal oal kyl, or -4 hal oal kyl oxy; "alternately,
and RJR@(@EB& -fEBRC, Iooﬁt)mcpn adj acent atoms can be
égken Qet er to forma C3-10 carbog .
bsti t ut% Rdspandentsiadieas °8°u5ren‘ieo Hy s e%l Br, I, OR?, SRY,

het e CRCKO), & NRORB-CEH)RE: -CERACRRN NI (B RBNGE 8R9, -SO,NRSRY,
heteroatoms sel ectgO fromN 0, 7@8@) (é)ﬁRm%reﬁozN R

sai d-3(e)ReoCycilkylj G calksiyl, Colsetkywyl; €3 @eﬁldalkm (G hakalkyl, or
i ndependent at each occurrence, H, Cl-6 alkyl

substitdte ¥™h 0-3 Rd,

alternately, R3 and R# groups when located on adjacent atoms, can be taken

25  together to form a C3.19 carbocycle substituted with 0-2 R3d or a 5- to 10-membered
heterocycle comprising: carbon atoms and 1-4 heteroatoms selected from N, O, and

S(O)p, wherein said heterocycle is substituted with 0-2 R34,
RS is, independently at each occurrence, H, Cj.¢ alkyl substituted with 0-3 R9,
~-(CHa)r-phenyl substituted with 0-3 RY;
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CH2) r - phenyl substituted with 0-3 Rd; 39 WO
2007/ 070818 PCT/ US2006/ 061973 R7 is, independently at
weawh/oosetir rence, H, Cl-6 al kyl, -(CH2)n- C3- 10PCT/US2006/061973

carbocycle, -(CH2)"-(5- to 10-nenbered heteroaryl),
-C(ORC, -CHO -C(O2RC, -S(0O 2RC, -CONRSRc,
-OCONHRc, -C(O O (Cl-4 alkyl)OC(O-(C1-4 al kyl), or

-C(O O (CLl-4 alkyl)OC(O -(C6-10 aryl); wherein said
al kyl, carbocycle, heteroaryl, 5 and aryl are
subst i t ut BlisyintdpendeRtlRit eattesceimmersa,F (hetatieytafGH,)n-Cs.10
conprises: carbon atons and 1-4 heteroatons sel ected

f r onfaPogyCleaieHgn o 1iRaiembereq AetaigamBeti DR atCHACR(O)RS,

7 oY BIEE: SO R TR Qs o o

car boaxmoqu:cf sAngNdED)- (tgﬁ?a@@t Wheteif §4i€ GH(?ﬁchB&%IN hefroaryl,

and S(O p; wherein said , phenyl and
h&t erubygl ae albetltmpd with 842 Bf; whbsml stidtheidroaiyl borﬁprﬁemarbon atoms

alt e%ﬁ‘(ﬂ 4Ylgtey ’atoms s? I??dm Wj%nan%t%e%ged to the same

ni trogen, orm - a b nmenber ed

het er ocyckelsc:ﬁa hdehilgat e6@ ReArrédbeTE A@NAIQ1,3(CHy),-phenyl,
addi ti onal heg@%oatgbgrrs sel ect ed froncwqi%, u% (andZ)“SI() (%)n)p;, o
wher e(ﬂHziﬂi-tb lﬁ)snenbjmd&e@mcscls abmpriging: edbonnitdrhs Hrd2 -4Rf

Cr_odppgms cHsa gy . S O w it aheskgad
‘16 C"'%étEﬂocfblT@ﬁE{ l)pﬁo}r/lﬁlgﬁé)r)st‘t&té% %ifglh geraer ed heteroaryl);

wherel n said eter oaryl are
optional | a}ltematbsctly,tR]taediR iveiien @tt&hBd toRfBe $ame nitrogen, combine to form

'_ ?M?Dggﬂé%l%r{lt’%gedaﬁ%poc?&g 851{1[% gi'(ca[Hbon g 01’5%%18%)@ a(%,d%onal

n-sail

opt i betedohtpms sdisttddt furtneN, @) dand SQOR, \Rﬁeraﬁ s@ll heemoeyiciavie bybstituted
R8 and R9 en attached to the sanme nitrogen, conbine
to fHHEO-ZRE. to 12 rrerrbered heterocycl e conpri sing:

b t
5007, 240 40y B SR o OB,

Subs{C4 igtaed)-Cyw bllkoB, ACRY), -gRERY1j -SCHH)RUS PE M@ Bty hddroaryl);
each occurrence, H, Cl-6 al kyl' substituted with 0-2

25 RwbereinGRid@heiyk @t Iantthmoairyw@cptimalty QbgitrdDwith G258,

| k | t. L ut t R10
2ar %SZy c Islgpé 5 v e(%flt\gaat\ﬁa%w Cﬁu%enﬂ% H, gﬁ %ﬁcé[o)ntpgenyl
10- mpbRmadid a'l]@ﬂ ﬁ{d%}ﬁ@ﬂl @re%@ﬁ&{aﬂl\? 'sﬁlﬂtlﬁl%%ﬁ‘l (3 RIS and

1-4 heteroatons sel ected from 0, S(O p,
#herei n sHicenafiea s R§@)ERY When atitsbed touhfe@mmmtmgm,zomume to form

R10
N Rap s 2AGRRRAGRII L AL BRGNS CHAIERGR: sulo Thhidohd
- ( (jlmaatome:ézh)qtmm NNR7280 SRy, whestivppdREEROcycle is substituted

with 0-2 R4;
R10 is, independently at each occurrence, H, C1.¢ alkyl substituted with 0-2
25 Rl0a Cy galkenyl substituted with 0-3 R10a, Co_g alkynyl substituted with 0-3 R102,
-(CHy)-C3.10 carbocycle substituted with 0-3 R, or -(CHa),-5- to 10-membered

heterocycle comprising carbon atoms and 1-4 heteroatoms selected from N, O, and

S(O)p, wherein said heterocycle is substituted with 0-3 RY;
R102 is independently at each occurrence, H, =0, Ci-4 alkyl, OR2, SR2, F,
30  CFj3, CN, NOg, -C(O)R?, -C(O)OR?, -C(O)NRRS, -NR7C(O)RP, -S(0)pNRSRY,
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40 WD 2007/ 070818 PCT/ US2006/ 061973 - NR8S(O) pRC,
-S(ORc, or -S(0)2RC, RI i is Cl-4 hal oal kyl,

WO G{0DPMRBRI, - CH2C( O) NR8R9, - CH2CH2C( O NRBR9, PETZU0Ra061973
-CH2C(O Ra, -CH2CH2C(O Ra, -C(O ORa, -CH2C(O) ORa,
-CH2CH2C(O ORa, Cl1_6 al kyl substituted with 0-3 Rllc,
C2-6 al kenyl substituted with 5 0-3 RL la; C2-6
al kynyl substituted with 0-3 Rl la, -(CH2)S- C3-7
cycl oal kyl substituted wth 0-2 R ib, -(CH2)S-phenyl
subs tNRIH(@PRA -SO)BEDr RB(OMRS; - ( CH2) S- napht hy |
substi t ut

IO rrerrberlgg lﬁgiépﬁewle %&%&ﬁéi Mﬁgﬂ?éfn@Hz%%NRng

sai o BT aCBIR IR, Sl OR L CroRD Bl hhoph" 30 R
;l Eyfcs-xz%[ab,u@mwe ofl kuuégt sumﬁne@Ngwoa qice 2o/ E'alka%sl sbktithted with

_ 5 OO 12; oy @Iy mBREbstiNRRGY 1@) R3 R1le NRH@;(S{O)gcaagcloancyl substituted
- NRS
cycl }%ﬁ?ﬁ 19‘1%&5 gh@?e&‘&ll SPF&i;A ‘gﬁo Wil §r mﬁ? k(%)s;naphthyl substituted
0-3..Rd,
(B uTRA GSBIE SHORLN AAEL Bocas oms

car banl a4 hersroatochs 1eléctéc5&dmNeOQﬁid@ﬁBég$ﬁh@‘éih%didﬁlét@ﬂﬁb%le is
0, and S(O p, and glgbstltuted W th 3 Rd; Rl Ibis
i ndepbpaiet jthd3 REBh occurrence, H, =0, NR8, ORa,

%&a 0 ;a %Ma % w%e%%ﬁﬁggg“cm%ﬁ%g&%*&z 4 alkyNFBi% SR%, F,

NR8C(CE: ,NO a- D) e 6
A Kyl GG Al kel 06 ARyl (36 Cyel oaL by

Cl- 4—%%@»%& Nl@%:mo,hé(%ﬂkﬁa%mssm)pm CBD)ERE83 3 Oycloalkyl,

Lo brrg §q}ﬁﬁﬁ§ ﬁ%@%ﬂovémﬁz 2%‘8%% Qﬁﬁ@w&%%%%d émg 0-3Rd,

1 4 &e((ﬁqgﬁgDtmiOﬁﬁén%Fe%dletfefoQWlé\Eon%rlsﬁl%@arb@ﬁ Q)oHls aﬂf‘fj4
substituted with 0-3 Rd; alternately,

&¥ oulderaatems sﬂixe;iadtﬁwnNsOmnd S@Rmﬂtsubﬂtlﬂ]ml Wlﬂ‘EQ’-3 R#ay be
t aken toglieltlper with the atons to which thgﬁ/?é
attached Sofndsngndently gt each eosumenepdi.e@, TREr ORY SRS F, CL Br,

om0 O WP SR

S | SROWCRRNRICIO) 5 %@)%NR@RQWR%(O%M SfO)pR%l 6 alkyl,
SRa, F, CF3, CN, - NR/R

- NREEH-of vy CJMF@‘@H@ Cagexy) NR8€§QR@$¥ ymeloaﬂcyloxy,
20 s éﬁ&}?oxy&‘%i“t\%ﬂ%%ﬁé’% D e Sk Betry

heterocycle comprising carbon atoms and 1-4 heteroatoms selected from N, O, and

S(O)p. and substituted with 0-3 R4,

alternately, when two R11P groups are substituents on adjacent atoms they
may be taken together with the atoms to which they are attached to form a 5-to 7-
25  membered heterocycle comprising carbon atoms and 1-4 heteroatoms selected from
N, O, and S(O), and substituted with 0-2 R&;
Rlleis, independently at each occurrence H, =0, OR®, SR2, F, CF3, CN, NOs,
-NR7R8, -NR3C(O)R®, -NR8C(0)OR¢, -NRECHO, -S(O),NRERY, -NRES(O),R¢,
-S(0)pRS, C1.4 alkyl, C3_6 cycloalkyl, C;_4 haloalkyl, C;.4 haloalkyloxy,
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-(CH2)r-C3-10 carbocycle substituted with 0-3 Rd, or
-(CH2)r-5- to 10-nenbered heterocycle conprising
wa@ a00bomszt ons and 1-4 heteroatons sel ected froPe™NMUSTING/061973

and S(Op, and substituted with 0-3 Rd; R12 is Cl-6

al kyl, -(CH2)s-cycl oal kyl, -(CH2)s-phenyl,

-(CH2) s-naphthyl, 5 -(CH2)rNRBC(O Ra, -C(O RD,

-C(OORS, -CONRBRc, -S(O2Rc, -C(OO(C1-4

al kyl)-OC(O -(Cl1-4 alkyl), -C(OO

aI ky+(ﬁH®3(@)10 c@bogyOleantstijutedovith 0-3 SCEHA,E5- to 10—membered
ered heteroar conprising: carbon atons

T 2" RGP G B FURPEHORY 5 INF oM seg . rom N, O, and

wher gioy, sl dutikydd wihesgrt, aryl, and heteroaryl are

optlonaf)ly substituted with 0-3 Rf 10 Ra is,

i ndependehi2liy Cak akgl k(g@b)gwyclgzimkzﬁ (ﬁélz)%gﬁenylﬁll(fﬁiz%ﬂﬁwhyl
%o;z(icﬁzsNR?%@é.w@ DY HORE: RS, -SEMRRE 1 no:
oSG RCR A ARG ] BRE RGP T S RIM R anvD, or

h et er(dHy)giSetogt)aﬂ@ﬁbemddle&mam nahprisimt be&bdnt aidsrﬁdan&i Ity heteroatoms
15 Rb is nde endgntly at _each occurrence,

CFS s@qtedé@nhNapkW ereip l%‘fi alkyl, @I&'}, pryGand beteroaryl are
carb o%lgrdﬁlﬂﬁﬁ{lﬂe&%tﬁg g h 0-3 Rd, or -(CH2)r-5- to

erocycl e tonprising: carbon atons and
194 het erReais Qﬂ@epsmieﬁﬂ:)t sidadhroooarincd) H, @Fg, C1S 4D, -6CHh)-C3.7

b d; d d | h
oo CuPUHUS, GE ol ey (CHag s L Grmoged Hoowey g
Rf Coborfsi! 9&3‘1')&13/4‘1% e%ﬁtl' L4 ﬁétte%latc?%é {é&egfeg rf% Iﬁ?:)l,i'agd §f(¥)| ;

- to I0-nenbered heteroaryl

aI kyWhereim s¢ifl-ciydodlRylneyizad bceloetobr graupslaye @@tiondlylsybstituted with
vvher& sald aryl is substituted with 0-3 Rf and said
het e 8 conprises: carbon atons and 1-4

het er oat qnbslsaﬁa ARl itQ:HéhM Hrendd) EFS(GIPCANslikoxy, C 1,
substi t ut ed Wlt%go 3}t Rd Cc en epgndeﬁgfy a(t)xyea1 ﬁa]ky

occuf(CHpE€3- 1b1ca1b@qycNR8bst1®Rai w1tf& 0 m&d @Br-(CHo)- b 10-Bombered

e S EBRE T comBH NGO SRR RS B S B et B N, O, and

al ky§0) Béthded NRBGORPhenyl , - S(O) 2CF3,
-S(O p-C1-4 al kyl, -S(O) p- phenyl -(CF2)rCF3, Cl-6
al kyl subs% ls,tlmdwdndmiﬂ}hat e@shZ)cEierené}Z QF 3,301@}9;}1 substituted with 0-2

b tuted h 0-2 Re, or C2-6 alk substituted
3 b B e S St ERE e o BRBembariisterosryL

=, B 5y ol o e M o s

200749170 Smﬁtlﬁ(é'ﬁl\ddﬂﬁl)ﬁ)ﬁf A6k DeterdRB SﬁﬂlbiBBRQarbon atoms and 1-4

: gI(R ?;%%ﬁ%oms se eC@al from IQIRg (%%FO)I, an<|i\| gl%stltuteg Wlth 3’ RE

R4 is, independently at each occurrence, H, =0, =NRS, OR?, F, Cl, Br, I, CN,
25 NO2, -NR7RS, -C(O)R?, -C(O)OR?, -OC(O)R®, -NRSC(O)RE, -C(O)NRSRY,
-SO;NR8RY, -NRESO,NRSRY, -NR8S0,-C 4 alkyl, -NR8SO,CF3, -NR8SO,-phenyl,
~S(0)2CF3, -5(0)p-C1-4 alkyl, -S(O)p-phenyl, -(CF2).CF3, C1.6 alkyl substituted with
0-2 Re, Cy_¢ alkenyl substituted with 0-2 Re, or Cp.¢ alkynyl substituted with 0-2 Re;
Re is, independently at each occurrence, =0, OR®?, F, Cl, Br, I, CN, NO»,
30 -NR7RS, -C(O)R?, -C(O)OR?, -NRSC(O)R®, -C(O)NRSR?, -SO,NRSRY,
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-S(O p-C1-4 alkyl, -S(O p-phenyl, or -(CF2)rCF3; Rf
i's, independently at each occurrence, H, =0,
WO e@HRYIsOR9, F, C, Br, |, CN, N2, -NRgR9, -BE(1TRYN6/061973
-C(OORR, -NRgC(O Rg, -C(O NROR9, -SO2NRgRg, 5
- NRgSO02NRgRg, - NROSO2- Cl1-4 al kyl, -NR9S02CF3,
- NRgSQ2- phenyl , -S(0O 2CF3, -S(O p-Cl-4 alkyl,
-S(O) p-phenyl, -(CH2) r,-phenyl, -(CF2)rCF3, Cl-6
al kyl, C2-6 aI kenyl, C2-6 al kynyl - (CH2) n- phenyl , or
- ( Ck@i&gsﬂzisSR% ‘WBS$RnGex iyl PERSSO0EYs FERBSOppliesyInG(0)2CFs,

carb 4 het roa elected fromN, O,
and (%P%)QM?L T#@ mcﬁim Rf groups are
substi t uegt;s ; R@xﬁeﬂwgacﬂto HBy-(Cﬁ%(%)lgééEnCl Br, I, CN,

e
together with the atons to I ch gy are d’td”

f or NN@, 5NRSREHICO R, dqe)cma;cmcsce(owmmc@mgm ESCD)z(M{gRg

atons and 1-4 heteroatons selected fromN, 0, and

St O) PBESP2DBRERE,i-NBEXD-i-+ Hlly), NREFO268s, -NRESO,-phenyl, -S(0)2CFs,

SISO, S50 o
f r omCQ alkenyd, C235 alkyigl, 4GCH§)n ;ﬁienﬁ?@h(@%)ﬁlsf 1810 8nentBred

selected fromO, 1, and 2; and r, at each occurrence,

i s skatereevsle domprisiog carbomatongs andrief Weteraatoms selected feoarcl, O, and
OCCUS(%I is selected from1, 2, 3, and 4; provided

t hat en R11 is -CH2CO2H, A is other than

$ibst i t utt@rmaicpe vhelytwo RI2Eoubd are Matshtituehte 6h adjdR)koms they may
42(2@% k5254 526 1#00351 In ot her enpodi nent, the
pr es&nekoRsher BVﬁ e Vi hiyoqmrtashe R A 5a7-membered

(11') het@bey@leaoRPISIAEBABon dickbl AUALShetHPRAS AR Gk W, O, and
acceptable salts, solvates, or prodrugs thereof,

wher &G arp@ssubwsetewth bR Rfroup , + 1 is sel ect ed from
43, WO 208{% %79 fqu?Z)SZC%é)GI 06197%(:1@ a’ﬂ%l R -(Cf‘lz)n-p Sy
15 n, at each occurrence, is selected from 0, 1, 2, 3, and 4;

p, at each occurrence, is selected from 0, 1, and 2; and

1, at each occurrence, is selected from 0, 1, 2, 3, and 4; and

s, at each occurrence, is selected from 1, 2, 3, and 4;

provided that: when R1! is -CH,CO,H, A is other than substituted piperidyl.
20 (J. Med. Chem. (1999), 42(25), 5254-5265)

[0035] In another embodiment, the present invention includes a compound of
Formula (II), or stereoisomers, tautomers, pharmaceutically acceptable salts, solvates

E

or prodrugs thereof, wherein:

\;“‘ 'g _R®
25 the group is selected from:
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NR6 NNONO RA NRA NR4A 6 R3 R3 and R3 R3 |, g.

[0036] In another enbodinent, the group is selected
woe@m708® -R4 /OR -R4A \~R4 |----R4 iNiNy ~ ErRBSHRB6/061973
RBR3 R4 RS NI~-R4 c~1 | iINR3 0O and RB R3 5

[0037] In another enbodi ment, the group is sel ected

from R4 0 N___ .R4RE s '~6 N I -"-R41 I N
RNj RARBRRBRBRR 4R44 ~ON"R..,-RI N R6
and NyO R3 R3 R3

¥ Nen K2 N}\,/R“ e /N‘N’R6 SN
o U A
. R o, R4\f

R 7 R

R3 R® 7
0 IIRG
. _RS ~ N o) ~ /N o)
O O Cx
R* =N R =N R4 A “RS6
R3 ’ R3 and R3
\R3
[0036] In another embodiment, the group is selected from:

- 0
Sy NS g N L YT R
e TS e TS
Z =N = = N\O
R3 R3 H R3 3 RS 3
R4
6 ~ N
\fﬁIR E’j\,l,m
=N
N 0]
and
R3 R3
\fj R3
5  [0037] In another embodiment, the group is selected from:
£ I 1
~ ~
N X ke 6 \ _R®
jl Mre "1 ‘fl g PN
S Z AR NNg
R3 R® R3 ’ R3 ’
R* (0]
~,
~ /\ 0 \éf N N/ X R4
\( | R | A
X N\R6 = and N
R? R® R
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44 WO 2007/ 070818 PCT/ US2006/ 061973 R3 *"'~*r [0038]

I n anot her enbodi nent, the group is selected from R4
woOR07B#08t8 N Rs i _RA 1 i NO R3 R3 R3 N ~_RAPCRUS3006/031973

R3 and R3 R3 ,g. [0039] In another enbodi nent, the

group is selected from O -RA Il \~R4A N4 --R4AiIN/

/INCO R3 R3 R3 and R3 5 R3 e [0040] In another

enbodi ment, the group is selected from R4 O ~F /tom

. RS NN" NN--R4A N_R4A OR3 R3 and R3 45 WO

2007/ 070818 PCT/ US2006/ 061973 \ - 8041] In

anot her enbodi ment, the group is R3 @

[0038] In another embodiment, the group

e C > ((;

~,

is selected from:

[0039] In another embodiment, the group is selected from:
0]
SN /R4 sy . 3 | >R
/R4 l I ——R lll
/ AN 0
; and

5 R® R®

3

[0040] In another embodiment, the group is selected from:
(0]
6 ~ A
~ SN /\\N’R j I \,N/R“
=
0
3
R® and R .
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[0042] In another enbodiment, the group is sel ected
from \. - R4\ i -RANNO RBand R838 5R3 ~4 N
wQ 048708181 anot her enbodi ment, the group i s R3PEHURRBI06/061973

[0044] In another enbodi ment, the group is sel ected

from R6 R4 \~-ss'" NO-eN iN4dN 41 ,NRR6 R3
Rand R3 R3 10 RB\ N1~4 .". N [0045] In

anot her enbodi nent, the group is R3 46 WO 2007/ 070818
PCT/ US2006/ 061973 [0046] In another enbodinment, Ais

substituted with 0-1 R and 0-3 R2 and selecte@ff
C3-7 cycl oal kyl, phenyl, naphthyl, pgﬁ , 'Ti;f? R4
el

1,2, 3,4-tetrahydronapht hyl, pyrroli n%} |ndazo
i ndol i m dazol yl, furanyl t hi enyl L behki m dazo

I
bean%éQazolyl In ansihes subpdisaetythe 219umz ot RMGpheny s,
3,4-nethy|ened|oxy phenyl, 5 oxazolyl, isoxazolyl,
t hi azol yl, isothiazolyl, pyrazolyl quinolinyl,
i soqui nolinyl, 1H 4-oxo- |squ|nazoI|nyI

2H 1- oxo- |qu|n|I|nyI 3H- 4- oxo- qui R
3, 4- di hydr o- 2H-1 0XO0- |squ| nol i nyl , @
2, 3- dr o- | I|n

o BRI ARG afrﬁ%crqnﬂw the group

5

1, 2,3, 4- tetrahydroqul ny N o

5,6, 7, 8- tetrahydr0|s Rhyl | =R
1,2,3,4-tetrahydroi so Nllnyl qu inyl, and 10
pht ha S

I azi nyl .

is selected from;

5
LEg
[0043] In another embodiment, the group .
‘"“@ “
[0044] In another embodiment, the group is selected from:
S \T7 \f9
RN R
and 3
RS R
10

[0045] In another embodiment, the group .
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[0047] In another enbodinment, A is substituted with

0-1 Rl and 0-3 R2 and selected from C3-7 cycl oal kyl,
w@b@nphesipyri dyl, pyrrolidinyl, indazolyl, indetmUs$2006/061973

i m dazolyl, furanyl, thienyl, oxazolyl, isoxazolyl,

t hi azolyl, isothiazolyl, and 15 pyrazolyl. [0048] In

anot her enbodi nent, Ais substituted wwth 0-1 Rl and

0-3 R2 and selected from naphthyl,

1, 2, 3, 4-tetrahydronapht hyl , benzi m dazol yl ,

benz i[QiHﬁhz ol yI In anggberzotbhdisnent, ¥lis substitniet iithPhieRY 4nd 0-3 R2 and

?sg;q ar no ﬁﬁﬁﬂ%g&% P%e%}g‘gi nﬁﬁ‘léir yﬁwﬁ ¥ 2,3,4-tetrahydronaphthyl,

2 H 1 p%@rdlmuhdh%blyn 1tldolyl, %hidﬂzcﬂ&! Ofuﬂiﬁyl" &3&y1, B¥zimidazolyl,
0XQ- i Soqui NQ

d
gpr}ﬂ,sa}r:%o]z é,&ewg]ququﬁ) benzothmphenyl 3.,4-methylenedioxy-phenyl,
iﬁg Bxa%o{yglirog%l ggij%zd]n%’llr %ng azolyl, pyrazolyl, quinolinyl, isoquinoliny],
5: ’ # gt—g;gi-lﬁw@i@baﬁrh@fq lﬁ(wmllmyl 3H-4-o0xo0- qumazolmyl
1, 44d11t1ﬁfr6 Qﬁyldw.@&gmon@u Dty SLORERA Y | Y and

pht 1 'azinyl anot Ais

4- anﬁﬁdn%terryhydmu@hwlyl 2.3, 44etrpbydrofroydinghexyl |

4-ne e .

4- amt5 Mﬁgé?ﬁgw dﬁoelnﬁpﬂ B ca%ﬁlxgtﬁahﬁ Mﬁm ﬂ &Xﬁ&olmyl, and

40caplbstegihyghenyl , 3- an1d|nophenyl 4- am di nophenyl ,

2-f|uoro-4-nethy|pheny|, 2,6-dif|uoro-4-nethy|pheny|,

30 2-fluoro-4-net hoxyphenyl,

2, 6- 0T LOr O- 4nnBdthaxybbéimyit, A is substituted with 0-1 Rl and 0-3 R2 and
4- am oneth

g_ ]t : g%?cgedj‘ro&% {jlp%lkgn&e}{yl pyridyl, pyrrolidinyl, indazolyl, indolyl,

2- chlifidzofly] GafaR nmyé N8Rblyl, isoxazolyl, thiazolyl, isothiazolyl, and
2- nethox%-4 car anDprhenyV ﬁ% %ﬁ f%%%y % u%?y o

PET/ B2EWE/ 061973 4- ami no- 2- f | uor opheny! ,
4- am no- 2, 6-di fl uor onmet hyl phenyl ,
4- am no- 3-chl oro- 2, 6-di f| uor ophenyl
4 amli9d8]3- chl dnemdtargipodiment, A is substituted with 0-1 R! and 0-3 R2 and

o do?el%tetd%orn? tl%g aIO:P 5 Q-teztrd'la%gpnagﬁ%yp 'l’agr{z?ml azo%yl ybehmsoxazolyl
3- anbmoﬁlmddxbbetﬁtot_s}liophéhyhB]4Ftnethyld&ﬁﬁixy5ph§/dy,l quinolinyl,

U R e e R L)
6-f I B|H¥4ee>&mammamld@zz Gl4-&hydro-2H-1-oxo-isoquinolinyl,

2’ 23 4111} H glﬁ%g?lm gg%ﬁ,g%%r%l}?yd@q%pohnyl 1,2,3,4-tetrahydroquinolinyl,
1 2 3,648 etralgidydyoqiacliiyi, N, 3, NtctraBir8sdfuinolinyl, quinazolinyl, and
2H i sog qlnolln | -on-6-yl, isoquinolin-6-yl,

1- anPHoX#%ui nol i n- 6-yI

25am no- 3- nethyl-|soquinolin 6-vyl,

-aghﬁgQS 6,7,8-tetrah dr0|squ|noI|n 6-yl, or 10
lqui naz% PRGELey eppodimeyt p&faalaxnpws@ybwslphwl

[ 005@meky1yBIRhESH, 4%&9}@%)Kéﬁﬂt 3 m%t}io§yphenyl 4-methoxyphenyl,
4- an1noneth¥l-cyclo exg
4-aminomethylphenyl, 3-carbamoylphenyl, 4- carbamoylphenyl, 3-amidinophenyl,

4-amidinophenyl, 2-fluoro-4-methylphenyl, 2,6-difluoro-4-methylphenyl,
30  2-fluoro-4-methoxyphenyl, 2,6-difluoro-4-methoxyphenyl,

2-fluoro-4-aminomethylphenyl, 2-fluoro-4-carbamoylphenyl,

2-chloro-4-carbamoylphenyl, 2-methoxy-4-carbamoylphenyl,
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4- et hyl cycl ohexyl , 4- et hoxyphenyl ,
4- am nonet hyl phenyl , 4-car banoyl phenyl ,
wd2@miodismophenyl , 2-fl uor o-4-net hyl phenyl PCT/US2006/061973
2, 6-di fl uoro-4-net hyl phenyl, 15
2-f 1 uor o- 4- net hoxyphenyl ,
2, 6-di fl uoro-4- nmet hoxyphenyl ,
2-fl uoro-4- am nonet hyl phenyl ,
2-fl uoro-4- carbanoyl phenyl, 4-am no-2-fl uorophenyl,

4- antrigu-Bilaerphesyl freming- Herdifioromethylphenyl,
4- a”hféﬁmgb % El:dglrool ﬁ dl?ffugfoﬁ)héﬁ?% QQEHW !i-cliglloroRhejlyl

4-am no- oro
[ 00518, 3L41teﬁﬂb'ldl’@ﬁpléh@t)’dtlﬁﬂtéﬂrtrpthl&nﬁsyl; indbdi5-18; mﬂol 6-y1 indazol-6-yl,

5 ant AU eEE i napalt ST e A oo,
35 anﬁﬂmr@dlmzmmaﬂ@-ylﬁbqnhlmlmmﬁ yi, dinoto-tenyimidazol-5-yl,

6 fl g% Z? 4tt%?£hz Hr{?as?ogﬁlgl lams X’Ll’l 12n?, %tey'flhydrmsoqumohn 3-yl,
1 2 3,2&-4-’@&11@515&&0@1301@1141-6@1&}& -03t-#bquinolin-1- on -6-y1, isoquinolin-6-yI,

ZH Im? paid utioglg%nmth %rylﬁl %}pmo-é lqu}Irl—qgolqhmohn g-yl
1 anmﬁmﬁrfn@v Bytétrahsjmqisb@ﬁﬁdliﬁ Byl br,
tetgah dr0|squ|noI|n 6-vyl,

anln
10 ﬁﬁmﬁ’Lﬂ“H’é‘Z?}P’i fivly 3 rquinggoliped i #hzol i n- 4-on-7-yl .
[0052] I n anot her enbodlnent RI |s |ndependently at
each ccurrence OCH3,

Et Q= N%mﬂ@r embje@lw l&mwefbyl @@lohsmz NH2.
48 V@n?e@@?dy@@@&%ﬁ 48@%@8&9@ @Qﬁl%l%ﬁleﬂ{g%\'é 1, Loy %%yﬂﬁlényl
occurrenc

enbodi nent ndependent |

F, Cf-amidio ,ph@szé 2 fhyopo A-rRetndhenrRd-diih) slaﬁlylphenyl
N%% 3 R8¢R1§ét@)§?ﬁ§@%\l%é%ﬁﬁ- NR%%CBB‘&% ﬁﬁ’%ﬁ? -S(O Re,
- S( o- @Dleoraﬁhx/lphewbQfﬂwmfégarbamdylﬂhehyma or a
o7 E'%m%ffﬁ’%d@h%gﬁ%’ &Jngl ?r &’E‘Iﬁ;&ﬂoglb%ﬂglggé}gfon atons and

1-4 heteroat ecte

wher ¢eminog-chldreLe-diflyabghengl, $-aingtor3-ctlerdphenyh om-athzbﬁen-Z—yl.
[ 0054] In another enbodiment, R2 is, independently at

each occurrence, =0, F, d, Br, CF3, M, Et, ORa, CN,
B2, [0AIIRS, - GHEONer emiSidament CGHR SM]-540, inde(-@)yIRadazol-6-yl,

: &@mmu%ﬂé ﬁeﬁlo %R&_&F}g%%hylﬁ@1@ B%ZR?@yl
Cl-nltZJNhiﬁ(n@)b%soxazoNllSI@(l ®)eMTEQazel$§jﬁMﬂ@$]@ng15&ﬁn§12dgfolédﬁ 7

me cl.e .subst te t an

sel e{g’% gg t?‘ é?%qhinfﬁzﬁy Elif"tf') yArolSOaHBLnG Ky | |

pi pelH-ghoquiholinply-om@8 &, Mdoquinbir- @&D'l}ﬁ'mm@fsotﬁlﬁﬁdlﬁz@&]y' 15

055] I n _another e nt, R3 ndependent |y at
%Sg c hP%IBléla Prrgﬁ%)g—lsoqulnoi)n- -'?f 1-amino-5, 6 7 8—’:etrahyeir01soqumo n-6-yl,

4-amino-quinazolin-7-yl, or 3H-quinazolin-4-on-7-yl.

[0052] In another embodiment, R! is, independently at each occurrence, F, Cl,
Br, I, OCF3, CF3, OCH3, CHs, Et, NHjy, -C(=NH)NH, -C(O)NH>, -CH,NH, or
30 -SOoNHa,.
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phenyl substituted with 0-2 R3a and 0-1 Rid, naphthyl
substituted with 0-2 R3a and 0- 1 Rid, or a 5- to

wd 2eomenises ed het erocycl e substituted with 0-2 R3HUSI006/061973
0-1 Rd, wherein said heterocycle is selected from
t hi ophene, furan, thiazole, tetrazole, 20 pyridine,
pyridone, pyrimdine, pyrrole, pyrazole, indole,
2- oxi ndol e, isoindoline, indazole, 7-azaindole,
benzof aran, benzot hi ophene, benzi m dazol e,
benzi[@Hhzol e,In ab@h@@mmﬁmnt Raisnadedendently gudaniobécngence, F, Cl,

i ny P N O, PR Zﬁﬁé#.,nqomw NRSC(O)RS

di hy drReHiOYeRE, nﬁRf%f?cdjNﬁBlﬁﬂ gir(g hARY, NRESY O R 5 ORe,

di hydr obenzi m’dazol e enzoxazi ne,

di hy ds@Rnaz e blkyieubsbuteti \thO-Q QR @ X 817 h&@nbered heterocycle
benzot hi azi ne, benzoxazi ne, tetrahydrobenzazepi ne,
dPhy @PBBENEGEEheE Piomsisan i drhstereatninstseleptahfamat @, aod Sy,

cach WEE AR o Ry IR er ™ 4ot phenyl .

3- am nophenyl , 4- an1nopheny| 30

3-N, N—dlnethylanlnophen enoxyp hen¥

4- berﬁ%bxyphelﬂjﬂl‘)t er@glbg@mz@’rgg tsymgdepgndently at each occurrence, =0,

PCT / ‘F‘Sép%@/(ﬁﬁlﬁl%t 6R6tCI\PlN Mb?ﬁ@ﬁ@mékﬂ CH)S
hyl'sul f onyl phenyl’, " 3- cya opheny 4-cyanop ényF

30f| u@@pﬁe,ng:HgNwR& mmﬁemngMes NIM@;!R?DJE&@QHSOZRG

4- chl or ophenyl , 3-bronophen bronD hen
3 hy d@@aﬁﬁﬁ%%ymﬂcmwdﬁgwﬁﬁw 20 BB EHANCOORE,
Tl PRCROREAS ORSRLONBRE BY b 57 smhsredidiisrospien sybstitued with

3- canlporabRie Btdcted 4o HPRNNIRRE W bno-1-pyrrolidinyl, piperidinyl, Iyl
3- nethox&carbon yl ph eanQ - netﬁg&yggr%%gglgﬁEHY?y PYRZOS

3- caieRyhet §tgsleny| . 4- car boxymet hyl phenyl ,
45nethoxycarbonylnethylphenyl

3- et hoxycar bonyl net hyl phenyl ,

4- et WORFL ar boriyhm]nduympmamyﬂlt R3 is, independently at each occurrence,

A caP BAVEGPRRENY o o ST o B B b R Rdotign 02 R0 and -

4- amy R3¢ ar banyl M&ﬁéiﬂﬂeﬁgﬂl%iélrocycle substituted with 0-2 R32 and 0-1 R34,
4-nmeth Ianlnocarbonyl

4- di ﬁ%‘?lﬁgﬁl Sa#]hﬁ@@gy%wplﬁ%ttsmprph@mhene fyregrihisroloppienglc,

30 nebﬁf{ é%}hﬂﬁﬂﬁeﬁy‘/&ole pyrazole, indole, 2-oxindole, isoindoline,
4- met car onylan1nop eny

4- et drgaidole %Bﬁaéhanothloahenﬁd@amw@lpﬁv@nwoxazole
3- n it Tin 1 1
mbé%hﬁéébl@‘lﬁﬁﬂa%ﬂ quﬂwé isouinGFtel i o&%meﬂ}smﬁﬁhﬁ&

2,4-difluoro uoro-4-cyan eny
4- anfihyd Igplgbquy@;@y@hghglpoqumohne dlhydroqumolme d1hydroqu1nolone

4- amyi9ardindBik r@ﬁ%ﬁ%@%ﬂa%? '?Mgdro%e PZOs L ?rcggfcﬂﬁgm/a%ohne

3- cyano- 5-f | uor ophenyl
35c aﬂ%@efqun@ﬁmbﬂ@ﬁfwazme Deptoanaine, tetrelaydochensezgiveny |
4-( 2aﬁﬁ§&l‘ollza9én9§cryl:ﬂhé})99ne,pe{}1ﬁQéﬁahydroqumohne.

[0056] In another embodiment, R3 is, independently at each occurrence,
phenyl, 3-biphenyl, 4-biphenyl, 3-aminophenyl, 4-aminopheny],
30 3-N,N-dimethylaminophenyl, 4-phenoxyphenyl, 4-benzyloxyphenyl,
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t hi azol -2-yl, thien-2-yl,
4- met hoxycar bonyl -t hi azol - 2-yl

wd2@anbmnoyl -t hi azol -2-yl, 20 1-benzyl - pyazol Pd¥/y52006/061973
5- phenyl - oxazol - 2-yl, 5-carbanoyl -thien-2-yl,
5-carboxy-thien-2-yl, pyrid-2-yl, pyrid-3-yl,
pyrid-4-yl, 6-am no-pyrid-3-yl, benzimdazol-2-yl,
6- met hoxy- pyrid-3-yl, 1-nethyl-benzi m dazol-2 yl,
benzoxazol - 2-yl , benzot hi azol - 2- yl
3- am4r(ébmxm@M)a&h@nyl&-methylsalf@wiphonﬁ,e&maemhaNJ 4-&yayibpheny],
[ nda 0 Z
5y dr ey OARE LAY ol B C A LERERG 3 romGeny
3 am4r’(momep}e11)|1y3-hychmarplndny543Hydroxyphenyl 2-methoxyphenyl,

3 a m% ﬁget@oxpp L0 4~nheg12)§gq>hegyly# ~trifluoromethylphenyl,

35 anﬂnnﬂﬂorﬁﬂnethy’lphdnm;l azatbepitbnyl, 4- carboxyphenyl

4 | m3tnée[t dd%zgar écrr%r Pffiﬁgﬁdf Pnh o%lrc%r onylphenyl Z cgrboxymethylphenyl
2 3 dltcamkmmsﬂpmsal 4—|hreﬂﬁxﬁ:a)ﬂon§|yl§i§tﬂglqir}]1§1’lﬁrliﬁ >él -

glﬁll_ In ihe (E%t?qx}y]pn%gw _pgerwl 4- ggoxycarbonylmethylphenyl y

2, 4- dleﬂmx PRI 7 3Ydarbafho yl4r&?o@1nb 1

V\D 2007/ 070818 PC?&) 006/a16é11921?g€rﬂ I\ﬁg en¥/

Rg¢minocarbpnylmeth y qu a@@c Wlmeﬂlylmhenyl COZI\/E ,

thZH ; Hﬂylim1%ca¥%ﬁ18) Mméthﬁﬁr@h%bd}lyin%tﬁ&lpﬂen NH2 H

N | ﬂafmW@@zﬁ@@@lw@rwlammwhpnxbdzmh@ylparbonylammonhynyl
g’oNﬁ%et}%arlwﬂ&lafmrm%eny94%&5&%@%&9&” CGcS " Z NH N

3-methylsulfonylaminophenyl, 4- methylsulfonylamino, 2,4-difluorophenyl,

15 3-fluoro-4-cyanophenyl, 4-amino-3-carboxyphenyl,
4-amino-3-methoxycarbonylphenyl, 2,4-dichlorophenyl, 3-cyano-5-fluorophenyl,
3-fluoro-4-carbamoylphenyl, 3-carboxy-4-cyanophenyl,
3-phenyl-4-carbamoylphenyl, 4-(2-0xo-1-piperidino)-phenyl,
thiazol-2-yl, thien-2-yl, 4-methoxycarbonyl-thiazol-2-yl, 4-carbamoyl-thiazol-2-yl,

20  1-benzyl-pyazol-4-yl, 5-phenyl-oxazol-2-yl, 5-carbamoyl-thien-2-yl,
5-carboxy-thien-2-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 6-amino-pyrid-3-yl,
benzimidazol-2-yl, 6-methoxy-pyrid-3-yl, I-methyl-benzimidazol-2-yl,
benzoxazol-2-yl, benzothiazol-2-yl, 3-amino-benzisoxazol-6-yl,
3-amino-benzisoxazol-5-yl, indazol-5-yl, indazol-6-yl, 3-amino-indazol-5-yl,

25 3-hydroxy-indazol-5-yl, 3-amino-indazol-6-yl, 3-amino-1-methyl-indazol-6-y,
3-amino-4-fluoro-indazol-6-yl, 3-amino-5-fluoro-indazol-6-yl,
3-amino-7-fluoro-indazol-6-yl, 4-imino-3,4-dihydro-2H-phthalazin-1-on-7-yl,
3-(5-tetrazolyl)-phenyl, 2,3-dihydro-isoindol-1-on-6-yl, quinolin-5-yl, quinolin-6-yl,
quinolin-8-yl, isoquinolin-5-yl, 2H-isoquinolin-1-on-6-yl,

30  2,4-diaminoquinazolin-7-yl, 4-NHs-quinazolin-7-yl,
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\\' Ny\N=~N I OO
| ~10 y \ CIN/
"2, HN/\/ NH | pET/US0€061973

H NYNuOVe H N CEN ~\ |
2 WO 2007/070818

PCT/ US2006/ 061973 N O NON N~iOVe hh'I H/ 0 H N ~Ow
H-OMiOve 0 aNyMe H OGS N~~OH N NH2 N~O--OM O HO O
or NO [0057] I n anot héfzenbodi nent, R3 is,

|ndepefj /&_at i@éﬁurre‘:m (’%©/\) ©\/>

NH,
H

N, Ny H N 0
L0 O WL LS
0

(t-Bu)

N ©/NH002(CH2)2OMe N O/NHCO2(CH2)3OMe Ny @/}j\g/o \/\&OMe

. OH\{)’/O\/\OH @,“TO\/\NHZ OH\H/O\)?\OH

: 24 o o 5

OO ey O 0
s O~ H N

z@/ \g/ I\@ ) ©/N I ‘?z©/ \/O

ZaN p
O e @“ﬁf’ﬁ L e

Lo L ey s
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Hhh 1 I Oc'" I I NH2 OH CO2H N/ NH2 NN ~~ NHCO2Me
C(ONH2 NH2 NH2 GCOve +~ | / aNH2 C(ONH2 2 CO2H'
WO LNFRA7BIO) NH2 ~ C(ONH2 h | NI / C(ONHWe ' PCT/UBEHR6/061973
| / OH/ C®2H yy - NNHI NH2 NHNH NHVe '~j p N |
NHZ H NONCc' NN/ ,NMe A OHOWwW O 5 NH2 NH2 NH2 H
NNNI/ Occ:>=01/ \N rr HH CO®2H COR2H NH2 NH2 H
HCO2H NNNH ?NOO HHHHH NOINNNO Ny
| zz~ ~NMe / NH

N—N

N\/ /\/OMe @\
%LO/ g N\/\OMe 2 /\/OMe
0.0
O/H\H/Me ‘é’iN/\,OH H\HZ(NHZ o N\n/o\/\oxvne
2 © j?“@/ H L?’L/©/ 0O O o :1(. 2N 0O

[0057] In another embodiment, R3 is, independently at each occurrence,
2 O, L .0
H @
:?7 :?? COgH R?JCI\NW N,\,N "?? NHy :?7 "2?
=N

NHs

©/NHCOZM9 C(O)NH, @NHz C[NHz C[
b ??O/ % coMe % COH % C(ONH,

NH, C(ONH, COINH, N Y
X X oC O sl
% CONHMe <5 NH; = OH ’(?7 COH
Oy O @4 TN S
YNF BNPSNime 50 (?7 N 3

: NH,
H H H\ “\N_Me
o N «??Oi/ 25 a Pr /N :??Q;(
5 NH, OMe o
0 %@g %OE S oaiNesl
CO,H COH

L0 O 00 @99 m
z@}cw g@QY %CUH %JCQ %Q;r
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HI / NyO ~ /0w | \ Ny-~OH I \ NY--1" NH2 0 Me "LZ

/ 0 -"2"\%0 ~i. OHyO/OH N\y0 NH2 NyO A OHIl \\ NO
WO pOAE@B1O 0 O NyNN~ Ny\~N~ Nu O,./Dp ""C | Ne¢T/BS1006/061973
HNV\ NO\ I NO\V N / O/ y a 101 54 WO

2007/ 070818 PCT/ US2006/ 061973 H N~/ ~N* N yOve NTOwe

N NONI L'NN,, O HO HN/~"0 e NKO -N,_, Ow

0O H NI\/boSO,,O—|NNH2\ NYo--- O NO HI NOH '
N/NYQ -,,-, O or \I ~N O [0058] In another

enbodi rrent R4 |s |ndependently at each occurrenc Nj

H 5 M, P’}"e 2,4 N
- (OH2: (Cl-g/r Cf&f WO%

-C( O NR7RS, rNH2 “NR re(O)(Péa
(CH2)rC(O)NR8R9 I\QRSC(O)RC -NR8C(O(PC
- NR8C( O) NREFR OlbN 8R8Me (0) pRc, - Rco or
phenyl §1\fut {h‘l 02 [,'OO 9] Qh hléo/\/OMe
enmbodi , R4"%1 [ ndepende (Y eacl‘? Bcce rrerﬁfce
H F,
O“ \w /\/OH \{]Xn/ O\/\OMe
% O 3@ 3 N
Nn_N_ o
JT\:YNT ~"ome
or ‘zL ZN 0 .
[0058] In another embodiment, R4 is, independently at each occurrence, H,

5 Me, Et, Pr, F, Cl, Br, I, OCF3, CF3, CN, NOy, -(CH2);0H, ~(CHy),C(O)ORZ, OR®,
SR, -C(O)R3, -C(O)OR?, -NR7RS, -(CH,),NHy, -NRS(CH2),C(O)ORE,
-(CH2),C(O)NRBR?, -NR3C(O)RY, -NREC(O)ORE, -NREC(O)NRERY, -S(O),NRERY,
-NR8S(0),R¢, -S(0)pRE or phenyl subsituted with 0-2 R4b.

10 [0059] In another embodiment, R# is, independently at each occurrence, H, F,
Cl, Br, OMe, OH, NH;, NHMe, NHEt, NHPr, Me, Et, Pr,
4-(methoxycarbonylamino)phenyl, CN, CF3, -CH20H, -(CH3),OH, -(CH2)30H,
-CH2NH3, -(CH2)2NH), -(CH2)3NHz2, CO2H, -C(O)NH>, -C(O)NHMe,
-C(O)N(Me)a, -CH2CO2H, -CH,C(O)NHy, -CHyCHyCO2H, -NHC(O)Me,

15 -NHCOyMe, -NHC(O)NHMe, -NHC(O)N(Me)y, -NHCH,CO»H, -NHSO2Me,
-SO2NH), -SO2NHMe, or -SOoN(Me)s.

[0060] In another embodiment, R4 is, independently at each occurrence, H, F,
Cl, Br, OMe, OH, NHj, Me, Et, Pr, CN, CF3, -CHyOH, -CH)NH>, -CO-H,

20  -C(O)NHz, -C(O)NHMe, -C(O)N(Me),, -CHoCO2H, -CH2C(O)NHa,
-CH2CH2CO2H, -NHC(O)Me, -NHCOyMe, -NHC(O)NHMe, -NHC(O)N(Me),,
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ad, Br, Ove, OH NH2, NHMe, NHEt, NHPr, Me, Et, Pr,
4- (et hoxycar bonyl am no) phenyl, CN, CF3, -CH20H,

WO OARY®BOd, - (CH2) 30H, -CH2NH2, - (CH2) 2NH2, PCT/US2006/061973
-(CH2) 3NH2, CO2H, -C(O NH2, -C(O NHWe, -C(O N( M) 2,
-CH2CX2H, -CH2C( O NH2, - CH2CH2CO2H, - NHC(O) Me, 15
- NHCO2Me, - NHC(O) NHMe, - NHC( O N(Me) 2, - NHCH2CO2H,
NHSO2Me, - SO2NH2, - SO2NHMe, or -SO2N(Me)2. [0060] In
anot her enbodi nent, R4 is, independently at each
occurlBadeCOH, oF ;NHEDM®r , Ove, OH, NH2, Me, Et, Pr,
CN, CF3, -CH2OH, -CH2NH2, -CO2H, 20 -C(O) NH2,

-C(O NHWVe, -C(O N(Me)2, -CH2CO2H, CH2C(O)NH2

- CH2fDquOQH ‘TN MRibodiMEREQRIVE C1 éﬂ}ﬁ(} O NRSRY,
NHC(O) N(Me) 2, 55 WD 2007/ 070818 P S2006/ &6

- NFC%@@@HC(@}NR%%S@M@(OIR@DE%CHMC@DRP hE€H,e@odierent ,

%@é&’f;ﬁ(&%“ayf -)é;lli&@(sglz C(t ?i) S R9 C@% alkenyl substltuted with
SRR o SRR i Ch6 LS

| a, @2h6-3aKynyl(Csuhs-id LU«@QmM‘éré(fﬂlé@ergcyBle doﬁgrlsm carbon atoms
(CH2 )r-C3-10 carbocycle substituted wth %?1

- pdHb# heteroatos seedieshisan NdOhad(Qhy whereinsnid ﬂlﬁfgrongzle is
car bon L4 heteroatons selected fromN, O,
iR - -

and aid heterocycle is substituted

wth 0-3 Rl 1b. 10 [0062] In another enbodinment, R 1

| - )r 1 r I [ Wi R1

S Eﬂ(f?_gj( CH%B r[ngno%?eégglgg T SultIZst ﬁtgglgéfg‘éy@p%bocgclg substituted

corrp 116 t sel e
M A e

S u bS!mdt 1u4 Beterohtbins Gel@:tddlfrdhbN, 0 fand GY6B] Whﬂ‘elﬁ@ﬁlﬂ heterocycle is

enbodi nent, R11 is C 1-4 hal oal kyl, -CH2C( O NR8R9,

_ cronsidpief B RS RUSDC( O) Ra, - CH2C(O) ORa, Cl-6 al kyl

gobstituted with 0-2 Rl Ic, -(CH2)r-C3-7 cycl oal kyl

substituted with 0-2 Rl 1b, -(CH2)r-indanyl

subsio063lt ed Wi erttigr emRddinhént, R @H2).« hiloadienyHCH,C(O)NRERY,

subst CH2 henyl substituted
20wt BBE Y, CraheRs e hORE By el 02
0-2 1 116d t\erqc

corrpirgih;l gc Z?’:ar %2n at ?)kﬁiswg %u%&)ﬁ'ltﬁ%{ggg oat gffﬁ g Qé’? Sug’smlted
fr grr?m{l\b tzQeal g ng:;—@gr@)é@aéllym&tﬁhtéﬂ with 0-2hetle V-Gm{/ﬁll-&ehﬁ substituted
substituted wi .

20  with 0-2 Rl1b, -(CHy),-naphthy! substituted with 0-2 R11?, or -(CHz)-5- to 10-

membered heterocycle comprising carbon atoms and 1-4 heteroatoms selected from

N, O, and S(O)p, wherein said heterocycle is substituted with 0-2 R11D,

[0064] In another embodiment, R!! is -(CHj),-C3.7 cycloalkyl substituted

25  with 0-2 R!1b, (CHy),-indanyl substituted with 0-2 R11b, -(CHy)-indenyl substituted
with 0-2 R11b, -(CHa),-phenyl substituted with 0-2 R11b, -(CHy)-naphthyl substituted
with 0-2 R11Y, or -(CHp),-5- to 10-membered heterocycle comprising carbon atoms
and 1-4 heteroatoms selected from N, O, and S(O)p, wherein said heterocycle is

substituted with 0-2 R11b,
30
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[0064] In another enmbodinment, RL i is -(CH2)r-C3-7

[
cycl oal kyl substituted 25 with 0-2 Rl 1b,

WO ¢@AaYes18 ndanyl substituted with 0-2 RL 1b, PCT/US2006/061973
-(CH2)r-indenyl substituted wth 0-2 Rl ib,
-(CH2) r-phenyl substituted with 0-2 Rl ib,
-(CH2) r - napht hyl substituted with 0-2 R |b, or

-(CH2)r-5- to 10-nenbered heterocycle conprising
carbon atons and 1-4 heteroatons selected fromN, O,
and 59(1@5]0 vvh eIn endthg ainotieket BEYic Ce 4 haloalkylp<THAOIOBIRSRY,
with 33(3 56_WD 2007/ 070818 PCT/ US2006/ 061973
[ 0065 Hz@ﬁ%ﬁﬁ@i R et BGI(AE: -CHREI2CORYE, -SHhe(QQRey | |

AN o SRR, G AR v ey .

- CH2 Sfeny] GlbsBruel kidh oszlhsﬁal (t%g AL éulBstQut%d @hth'()% i2-6
al kenyl substituted with C2-6 al kyny

s Gbs t(CHadr€e- Wthal@yli&ulﬁhtdtal Wlﬂl 0-2 (BI-‘-IQ’) F(CHi)r-l)helyytt bulatitaied with
substltutgd v% -2 R %Pu lg substituted
wi t h 020k -in Wftlmtﬁ@‘aﬁw s @adwyl fubgitgted with

GUISIT Tan o
-( CHBétEro&‘yl §wst&&em oLerl 1b hiet ereeed ﬁ”bm&hﬁbﬁlylt éﬁa%&ylv‘b}trﬁ‘zolyl

0-2 and selected fromthiazoly oxazoi
pyr a?&ﬂZS’/IVl tetrﬁ?qlﬂz%’rafﬂamli]eis?%?i%lb’& ledf-qﬁ’iy&cﬂyﬁlﬂﬂla Wl‘lmldm}’l

160X @i@hﬂﬂrl; p}lrﬂhﬂ{ﬁl Qh&ilyl 19%&61?1)’ tsom@M&l EHdGhﬂM | 1so111<9>1m¥1

pyrazi ny azi nyl;, indo i ndazol yl',” i'soi nd

i ndoPPWIdaﬁog’élbﬁW}PWiyl beﬁ@ﬂﬁZWb gpigpliy], isoquinolinyl,
benz Q4 hihaERuiHolingd &%y fid A8, 1%(311 (110| inyl,

i soqui nol i nyl, tetrahydro U|n

t et r 3Rydexor by drot lfh%ﬁ-beandc:]thwphenyl

2, 2-di oxo- 2, 3-di hydr o-| H 2k6- benzo[ c] t hi ophenyl . 15

[ 0066] In another enbodi ment, R11 is -CH2OBn, -CH2SBn,

16 CHa)mse]cs 7 mmtmleiﬁybdlﬁaumml it OBt hcr@z%nR‘(cﬂ@T -C3.7
- (CH2) raﬁﬁw{; substituted with 0-2 Rl |b,
- ( CHeyolaalkyhshgtituted ith Ot 2R BB Wﬂzar -pheylRubstibyted with 0-2 R11b,

¢ g:%ﬁ{ziﬁ é‘b‘ﬁ{‘%ﬁ}l@sﬁﬁ’i@i‘%"#ﬁ‘fg&i s ?I%Py]lfgbstlgped with 0-2 R11b,

( C"%Iljﬁlz% naptthyt QaUiBRRA KGR JIEREHOS gdg LT ?‘&éfTﬁgreWhEthoaryl

and ‘sel ected fromthiazo oxazo
py r am:lstythted twith azmyp anPldcet rfmmhiytkolylt bbtaadyamlaydlyl triazolyl,

g@ ?)6(1%% gly vl thfacr:ﬂ]ago %}Viz 19?,/ g%%? yl,%ﬂgsg]oq)w}n}/ldmyl pyrazinyl,

i soi pyhﬂagnhyl nnr]«dsaﬂ mmzblyl nss)mdnm; lindaythyl, 1b@ﬁddliﬁygaar@irmhazoly1

S 0qRTRBT AT Pt eyt DR fFpsotny ity droquinoin,

tet r@hm@rdw@ GHOIRAN, 2R D, 2-Bd¥@-2,3-dihydro-1H-226-benzo[c]thiophenyl.
2, 2- di oxo- 2, g di hydro | '"H 2X6- benz%[ c] thi opheeny[c] l%p i

[0067] In another errbodl ment, R11 is nmethyl, n-but yI

91 e g 0RO £ By A0
carboxymethyl benzyl, phenethyl 2-fluorobenzyl, 3-fluorobenzyl, 4-fluorobenzyl,
2-chlorobenzyl, 3-chlorobenzyl, 4-chlorobenzyl, 3-carboxybenzyl,
3-carbamoylbenzyl, 3-(N-methylcarbamoyl)-benzyl,
3-(N,N-dimethylcarbamoyl)-benzyl, 3-(N-ethylcarbamoyl)-benzyl, 3-methylbenzyl,

30  4-methylbenzyl, 3-methoxybenzyl, 3-difluoromethoxybenzyl,
3-trifluoromethoxy-benzyl, 3-methoxycarbonylbenzyl,
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2-chl orobenzyl, 3-chl orobenzyl, 4-chl orobenzyl,

3-car boxybenzyl, 3-carbanoyl benzyl
wa2qoonest$hyl car banoyl ) - benzyl, 3 PCT/US2006/061973

- (N, N-di net hyl car banoyl ) - benzyl , 3

- (N-et hyl car banoyl ) - benzyl, 3-net hyl benzyl, 30

4- met hyl benzyl, 3-net hoxybenzyl,

3-di fl uoronet hoxybenzyl, 3-trifluoromethoxy-benzyl,

3- nmet hoxycar bonyl benzyl, 57 WO 2007/ 070818

PCT/ @JS‘Z@%G? @lnos*)enwét%bﬂncﬂcarmvlaanmmhﬁnbﬁnzyl 3

- ben

3. (bg)rgi%%?/ 7 tm?}-ng%’? E%??%g rgzz Fe,nylethyl)carbonylammo -benzyl,

3- (22ﬂh@n¢mébmmen@bhumyBahmwhmﬁdndghmobmuyL

3 phenR o RS BERG enlyy ot 1
NS phé{@ydnaenemﬂﬁ)uj’lfmhfﬁ]anhmf)%yhzyl 3-(2-methylphenyl)carbamoyl-benzyl,

% ;nﬂ\é?f? g%ﬁwwée@ {gﬂk’?hylrﬁ}ényl)carbamOyl -benzyl,
( 33@%9"{0@"@5"%}&%5’%@#1 Deraphinyearbamoyl-benzyl,

3113F%¥08%ﬁh Hglrlgecarg %}or@ﬁgﬁ}methylcarbamoyl -benzyl,

3-

3-

3-

3-

3-

3- ( 13¢0@-ﬂﬁtﬁ6}(ﬂlﬁh@1@fl Mben darda@dgMbenzyl, 3-(2-phenylethyl)carbamoyl-benzyl,
g 91%{% gﬂ%ﬂ%? W&W@Rﬁ@%h@??y%enzyl
3-
3-
3-
3

banoyl -'benzyl’, 10

3ﬂ%&?ﬁ@@&@%ﬂmﬂf@?ﬁw}]léﬂqﬁrmyI benzyl, 3

§431[®(11aﬂ6ﬁ’@] b&mjom&rﬁ@}m%ﬁ@yl benzyl ,
[2
[2-¢ §2 @h&}%@ﬂ’(&ﬁ e!ﬂ)ﬁjci}x&dm @elgzgimyl benzyl ,

[2-(3-chloro et hyl |'car baroyl - benzyl, 3
[2-1 methyldpbrgfﬁ ;y?(e} T ispr)amey bbavayll - benzyl |
”E‘EJ@/ btidal MEdp‘;‘il AT ?BMQ %) é&@l%%w@ﬁﬂ&ﬂi beh2yl,

3 (3 eny pr opyl ) car banoy
3- (et prmyﬂ—nythyb@aﬂnmmjbI-I)en:bé,rﬁz@sobutyl—methyl—carbamoyl) -benzyl,

3- [)-b I
3 (1 LSRR AERATRY) ) 200V 3
fzreiﬂmeﬂwhé%mbthﬁah@ahﬂﬂﬂbﬁmbﬁﬁ*ngyl |3] . I 2
n r.ba enz
[rrenfhg%%%lﬁrrng?ﬁ@hpﬁﬁﬁ %{SQH&OAI?} Aoy I)/] benzyly 20
3 ( bbﬂz?}atylnmﬂby—barb:andyh)qul bEBzYlorobenzyl)-methyl-carbamoyl]-benzyl,

3- 11-b I, 3
e R Y S R o
nﬁ(rheythylﬂihe!tﬁtyhyérbmﬁ)‘yﬂ))@-lﬁmdy) B-(bthizpHenyl-carbamoyl)-benzyl,

S}? H}Iépﬁil'@ arlfg)g{zlg gﬁ[ﬁ/[;’ %63%%&0-21{ -quinoline-1-carbonyl)-benzyl,
%ﬂZanS’?ﬁ}aHneﬂtyltﬂﬁlrbdﬁﬁyyl]b&ﬂiybowI)b benzyl 3

e ne ar ano en
T Pdiert sy B ackagigs A stifomyl) benzyl,
B[ GNJ(CZLIhdé”ﬂ?ox%tﬁy{?1 NeRgihy RSB fony1]- -benzyl,

2 h |
m;i\k y,Na(}nﬁ%%@?lg%ﬁ:oaﬁf)‘p%l}rD-@my B-(azetidine-1-carbonyl)-benzyl,

3-(3-methoxy-azetidine-1-carbonyl)-benzyl,

AN AN AN AN A SN

3-
3-
3-
3-
)
3-
3-
N-

—
—~

3-(3-hydroxy-pyrrolidine-1-carbonyl)-benzyl,

30 3-[(4-tetrahydropyranyl)methylcarbonyl]-benzyl,
3-[(2-hydroxyethyl)-methyl-carbamoyl]-benzyl,
3-(3-hydroxy-azetidine-1-carbpnyl)-benzyl,
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3- (N, N-di net hyl am nosul f onyl ) - benzyl
3-(azeti di ne-1-carbonyl) - benzyl,
wa2q03/0nsthoxy-azeti di ne- | -carbonyl)-benzyl, 3Pe1/BS2006/061973
- hydr oxy-pyrrolidine- | -carbonyl)-b enzyl, 30
3-[(4-tetrahydropyranyl)net hyl car bonyl ] - benzyl, 3
-[ (2- hydroxyet hyl ) - net hyl - car banoyl ] - benzyl, 3 -(3
- hydroxy-azetidine- | -c ar bpnyl )-b enzyl, 58 WO
2007/ 070818 PCT/ US2006/ 061973 - (4- hydr oxypi p
eri dﬁr(éhyclroxw%@nwl)caﬂmeﬂwbnzye

-[4- g '&\I‘ig H&ié}}s}la@ﬂh@ PR &kﬂ%ﬁy]ﬂ-’b&i"z@ﬁ onyl]

- benzyl pl per azi ne-
-car Bdﬁyme)hy@@[pggﬂlzme- —carbonyl)—benzyl

3 [ 33&%' Fgfﬁl‘]ﬂ 'dﬁ? 1{3% ;x? no)é)y oloc%ﬁ‘ ?ﬁ'gl;g ?ngﬁ_ngﬁ,r P—Icl) IJylm etgyﬁy
t Bi a2eleplthylineiyh yHiszobyyingbiia, ;ﬁyﬁeutminethp&r i d- 3
;Lylbgﬁt%n%/ 5~y}§%@&yn&—4ﬁqﬁ§tﬂﬁél‘l—bemyl imidazol-4-ylmethyl,

benz bérhdo&izﬁka yiydetiBA, B}(h 1morphohnocarbony1) -benzyl,

gL cae%opflﬁé?%gneyzymawonynmethyl

( benwh@mngfabaw& %]rﬁan;hxh vmetl(y:lp}’?@iohﬂylf)ﬁfeﬁ@)l -
1) (1- et azol -4-y

(lé ngl‘[e %PSW@EQ#S gl)ryqtgyﬁ% ﬁl}qthylpyrazol-S—yl)methyl
(3- ”@L&H&@&’lﬁﬂﬂl-ylﬁne‘ﬂlyl '(F—BH)Y&pylpyrazol -4-ylmethyl,
(1- et hyl pyrazol -4-yl)
(1- n(lp]S6{?}‘9}]3)6@/}%7@5fl-yh)m)ﬂhyhiteﬁmlpyrazol -3-ylmethyl, 3-pyrazolylmethyl,

1- | Z
(1 L f}g@}géglzlgi&hg 53+yr§ézto}3h%[éﬁ{§r‘i‘>(h}cgl%) 1, f dimethyl-3-pyrazolyDmethyl,
(4- cﬁ%/ @H@D$M9wl 5pwy:@zlhn§t§ylnet hyl ,

chl.@r lyl') met hyl,
%i cpll orlgetilmé]b 35&3\2%%0135@% p@qa)z/ol) yl) rrét hyl, 15
[1- (&ﬁﬂnﬂe@»@ﬂyem% yL)lpythﬂz6L$&n;etlﬂyhmdzym5-yl)methy1

(1. 5pdisRLs ) p} hy
(1, 3£ d ms% Eéé{y’BerzZlé% m%ﬁ% HE lwyl]metf“il - (4- met hoxyb
enzy(3)H151uomﬂ1ylpymymlézyibmﬁhyly| ] methyl,
(3-tgifl hyl RY.I.azol
[ 1- (Q- %@%@%&Eéﬂé@ﬁ tri “‘F?m‘?tP%IB% 8@5@9 154701 - 5-y1 ] net
oyl [(Z{ﬁmathyl S-methoxycarbonyl)-pyrazol-3-yljmethyl,
[(1 t haxycarb | )-pyrazol - 3-yl ] net hyl ,
‘%ffylg °§§P@§%§5@ﬂy¥§’¥f8ﬁh syl methyl, [(1
- rret [(meeﬂmardaﬂnmyyl)-pmzoazqﬂh&thyml ] methyl,
car.bon yrrol-2-yl]nethyl, .
thl " -I V%QWIK p}?‘ﬂ&éﬁlﬁp@tﬁ}d %am/lr%ylmethyl thiazol-4-methyl,
(2- n@t—lhﬁhmyflgh-ﬁ ﬁ)mes khiylTes-Méthox gndm- ~yDymethyl,
ridin
A I 2 by fvicarbonylmethyl
nor pRA{S-frethy b &ain 2o dhinocarbonylmethyl,
2-hydroxy-indan-5-ylmethyl, 4-methylpiperazin-1-ylcarbonylmethyl,
4-methylcarbonylpiperazin-1-ylcarbonylmethyl, pyrrolidin-1-ylcarbonylmethyl,
2-methoxypyrrolidin-1-ylcarbonylmethyl, aziridin-1-ylcarbonylmethyl,
30  2-hydroxyethylaminocarbonylmethyl, 2-methoxyethylaminocarbonylmethyl,
2-ethoxyethylaminocarbonylmethyl, bis(2-methoxyethyl)aminocarbonylmethyl,
4-dimethylaminopyrrolidin-1-ylcarbonylmethyl,
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N- ((5- met hyl pyrazi n-2-yl ) et hyl ) - am nocar bonyl net hyl ,
2- hydr oxy-i ndan- 5-yl net hyl ,
wd20vmgligpi per azi n- 1-yl car bonyl net hyl , PCT/US2006/061973
4- et hyl car bonyl pi per azi n-1-yl car bonyl net hyl ,
pyrrolidin-1-yl carbonyl net hyl,
2- met hoxypyrrolidin-1-yl carbonyl net hyl ,
aziridin-1-yl carbonyl nethyl, 30
2- hydroxyethylanlnocarbonylneth
2- rreﬂﬁblsagp@hwla@mmﬁanﬂdmnwmhlyrophenylcarbonylmethyl

2-et

bi s( 2- ﬁg‘%}%@?‘?‘%g’n&ﬁ%ﬁwy Frlé)PIi,?gyl?mlnocarbonylmethyl,

L bkt et
7/.07081 197

4- chﬁﬁ¢gg eny! %ﬁfﬁ Bﬁgﬂgﬁﬁgpﬂypﬂwl

35 chNo- mpﬁﬁ‘ﬂahmﬁﬂeﬂ@'ﬁﬂjﬂlmmyhylmethyl

cy ol BOIEY TR BCAP ROy PrERRy et

cycl ng(pyﬂuinreaymbtamJamﬁ@wmlylmﬁyI

cycl ocC onyl net ,
(%/r ﬁ§&7rl He i}lﬁ@? Ygfb’l“}é’ﬁff"’rﬂ?‘é‘%lm%}&’é’r bonyl met hyl , 5
N NNL(@hth@mmymnmm glatelgny! met hyl,

yridin- éﬂynethﬁnm-an1nocarbonylnethyl

2 E H -diogo-32 “avhoadenylpethyl, net hyl

\ ORAE s G TR b0 RS SEOATE ey

1- ( 12 degoaa@—mhy@e{lﬁi mrm)@]télmpﬂeryﬁ b setlcrobuty,
N- (t t 1H
1 | SRR GRSk ahgyzm@tﬁgy Ry A epipgtiy,

6- benzo[ c i ophen-5-yl nethyl, 4,4,4-trifluor yl,
cycl opr cm- hyl , (4-hyg )cgcl ohexyl met hy
4- 0X0- cyehghexyl -thyI oli o or q\

QN Mevi® 15 [QD68] In amotherNe diment’, K1 is

Benzyl, phene ,  2- fluorobeT%{H::j
3-f 1 uor obenzy - f uor obenz | @r obenzyl o
3-chl orobenzyl™; 4-chl orobenzyl, 3- carboxybenzyl .
ﬁscarbanoylbenzyl, 3-(N—nethy|carbanoy|) benzyl ,

3- (N, N-di met hyl car bano - benz

3 ( NOB8ly | car busnsthiey et Zl’yfmt R31¥ mhlphmhzgzhyl benzyl, phenethyl,

X
3- g?% F%‘%)rr one ho>f<1 ﬁ%ﬂgﬁézngﬂ X?ﬁ@%y%‘%{}b% g}rlr%’f(}?o beC r111 lor?benzyl
3 met- ﬁﬂmbwmlowmbemmzyl 3-carbamoylbenzyl,

be n@’ }rfeﬁxﬁzgko nyl—n%ﬂi]') %8@%12 g-idﬂlx?-dimethylcarbamoyl)-benzyl,
5

3- (N-ethylcarbamoyl)—benzyl, 3-methylbenzyl, 4-methylbenzyl, 3-methoxybenzyl,

cyclohexylne

3-difluoromethoxybenzyl, 3-trifluoromethoxy-benzyl, 3-methoxycarbonylbenzyl,
3-methylcarbonylamino-benzyl, 3-benzylcarbonylamino-benzyl,
3-(benzoyl-methyl-amino)-benzyl, 3-(2-phenylethyl)carbonylamino-benzyl,
2-phenylsulfonylamino-benzyl, 3-phenylsulfonylamino-benzyl,

25 3-[N-methyl, N-phenylaminosulfonyl]-benzyl,
3-(benzenesulfonyl-methyl-amino)-benzyl, 3-(2-methylphenyl)carbamoyl-benzyl,
3-(3-methylphenyl)carbamoyl-benzyl, 3-(4-methylphenyl)carbamoyl-benzyl,
3-(4-fluorophenyl)carbamoyl-benzyl, 3-(1-naphthyl)carbamoyl-benzyl,
3-benzylcarbamoyl-benzyl, 3-(4-chlorophenyl)methylcarbamoyl-benzyl,
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3- (benzoyl - net hyl - am no) - benzyl
3-(2- phenyl et hyl ) car bonyl am no- benzyl ,
wQ@2phemgisul f onyl am no- benzyl , PCT/US2006/061973
3- phenyl sul f onyl am no- benzyl, 25 3-[N nethyl,
N- phenyl am nosul fonyl ] - benzyl ,
- (benzenesul f onyl - net hyl - am no) - benzyl
- (2- met hyl phenyl ) car banoyl - benzyl ,
-(3-net hy Iphenylgcarbanoyl benzy

- ( 43r&meihopyidayy] m@ihsﬂmwoybmyll 3-(2-phenylethyl)carbamoyl-benzyl,

a5 et R

- be A3 Z e trapiepiD &yl ogtbamoyl-benzyl,

oo I LR AR e ARARIRY - Penayl . 60 VO

35( 43@{4qciﬁ<ylpbimnylbémgdlchgbhmaylbﬁml - benzyl,

3- (Zéﬁh%@iﬁf@%ﬁﬁéﬂg‘f@ﬁ% zimog %’lg}ﬁ]oyls benzyl ,

[ 2- B-Z3—phﬁn9fpﬁﬁi?©&yba)m®ﬂhbﬂz%rl Qf(létbﬁffﬂéfhyll%%éﬁ‘lbyl) bghzyl

hl b
o oS RS Gy PABORL AP bas by W-ea  parbiaoyt)-benzyl,
-[ ”EBJQIYIEﬁ&l%éhﬂlcarbanM%lgib )] carbanoyl - benzy!

0000(100.)0000000.)

3-phenyl pro car benz
30 ot bbb SRR Py
3- (i soRsBPYU-rmBlytenGIBLRBARYWILbRSZY | |
3- (|sobutyl nmet hy carbannyl% benzyl 3
( $- K5zl reatipil-carhamarbhengylp 'éG?tzC‘,lilOTObE@ZYD methyl-carbamoyl]-benzyl,

{3 1]-benzyl ,
opchl o sy pacigrey | by

béﬁwhylr@ﬁmﬂ}hyl@arb@md +b)enzyé ﬂz(ythyl-phenyl carbamoyl)-benzyl,

{ FaRbRLANOM TR - CABRIRY LA BRI 1-oibony D benzyl,
n%{@wamﬁhylmawap@mm]}mnmn z y l,
Sl géy hegbﬁpfﬁkergagé gn@?/r %)r)ypbnen , 3-(m orphohne 4-sulfonyl)-benzyl,

33 AAE2yeth @y 2y GUV mwlthyﬂmme)mﬂfohﬁmyér)zybenzyl 3

mg l’IIX&‘lt ﬂ%m?os lrbegzgf a(ﬁ%(xji ing- elﬁf&p%yl’) -benzyl,

nb{}aimeﬂhbxyeazéﬁ&ub fl@:m;bbn)ylbbermzyll

%ﬁyaff%? T

N3- Wdamydlmbﬁmym)ﬂ&uiyﬂdafmhsm b@ﬂﬂyl

-(

( i,di ne- arb ben 20
(afﬁélh%‘i?w 81?‘?2%3% aE’QVé%ﬁWh benzyl, 3 -(3
h%/dI—(&(h{ycﬂ)Myhrdzéﬁdi‘m&Bcarb nyqaa{]eblzﬂnylb) ble]nzxtf) I -
et r ahydr nmet hyl car bony enzy
1(2 ‘@ %Yé ﬁ?‘% ié‘?rﬁ%‘y X2PBdmoyl 1 -b enzyl, 3
(3- hycd@vwwlﬁaﬁylhﬁhmplpénalﬁ@[Jeﬂﬁa(dyl] -Raaay! .

3-(4-methyl-piperazine-1-carbonyl)-benzyl,

5
Al

L Y L L Y N N e P N e P

3-[3-(N,N-dimethylamino)-pyrrolidine-1-carbonyl]-benzyl, 1-naphthylmethyl,
2-naphthylmethyl, thiazol-4-ylmethyl, pyrid-2-ylmethy],

30  pyrid-3-ylmethyl, pyrid-4-ylmethyl, 1-benzyl-imidazol-4-ylmethyl,
benzothiazol-2-ylmethyl, 3-(1-morpholinocarbonyl)-benzyl,
3-[(2,6-dimethylmorpholine-1-carbonyl)-benzyl, (benzyloxycarbonyl)methyl,
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25 3-(4-hydroxypi peridi ne-1-carbonyl)-benzyl, 3
-[4- (N, N-di net hyl am no) - pi peri di ne-1-car bonyl ]

WO benayisis 3 - (4- et hyl - pi perazi ne-1 -carbonyl pebesané/061973

3-[3- (N, N-di et hyl am no) - pyrrolidine-I|-carbonyl]-benzy
', 1-naphthyl methyl, 2-naphthyl nethyl,

t hi azol -4-yl nethyl, pyrid-2-ylnethyl, 30

pyrid-3-yl methyl, pyrid-4-yl methyl,

1- benzyl -i m dazol - 4-yl et hyl ,

benz Ot-Mietylpyrazoly-yhimeetptl, (1-methylpyrazol-4-ylmethyl,

5 [ (SRR AR AR oL syhmgtil,
( benghétbydpyrazobdryinethwt, [§14n; pr@]ylpmzap@ymaﬁﬁls
PCT{'n@[Séglfqg 6197134}1 yép}fﬁi{, I%l?lﬂp pg/?azzg -3 ylme¥hyl rg‘:"pyrf}/zolylmethyl

(i mét- Mérp-)BFrﬂ&th)ﬂ-S&aWizbmmyﬂyl (4-chloro-1,5-dimethyl-3-pyrazolyl)methyl,

(1- el lEoR Wﬁﬂ?@%ﬂ'@?fmeﬁyi

E % Uflp@@fﬁ@th(}ﬁivyb §1r2yd>1|)3)13aqrﬁeothy1
-1 SOpr.o raz
1- et RloTpitety ag\/f WO Gt ety by preles Hpmetg,

4- chil-@retBox¥yBe 5n L
(4 cﬁlgﬁoetl ngd%?hy?wl%mrzglz% yl %%1% hyl ,

%lﬂaorfme@ylpmaﬁ@twm@ Pyrazol yl ) net hyI
P rEh SRo%y) Qﬁﬁf]yb)tflﬁycfr@i%&h%dgyrﬁ&dl TR ekhy,

I met hyl pyrazol

[1 ( .

1,5-d

El 3L &imesiyt W}oamrbcw myrm ylJmethyl,
1-

(LB

n y

(1 IR RS BAN ) a0l '?&@%Etpfﬁyr azol - 3- yI ]methyl, 10

fl uoromsth I %’E‘?ZO ret hyl , - (4- et hoxyb

1
}n@thyﬂ |51Cﬁnba@md rh?yql-ﬁ;bﬂk@@lﬂ 5- yl] rret hyl ,

z
[l i WOX@CE{@%&?E%&@?Q%{%?WIpt}ﬁ{a?!fl%syflﬁl ?ﬁ& m?azoyll -methyl,
[ ( 1- Cemeipoxybyridin-Baimethyl, ;ﬁmmky@n;iin}hﬁbmaﬁhyl 15

E glsagﬁe(ltlﬁlgﬁ c%fb%ﬁ?? ogatzﬁly grginetily n%o ﬂ}/ 4-ylcarbonylmethyl,

(2- rrNt(Eﬁemthylpyldzlm—zarl}rgdﬂ)yhe:tﬂmybqarlioﬁylmethlynxy pyridin-3
rr%lr)p %}Xx 1nd 4_ &E%&h&?%@%ﬁo%}a%ﬁloﬁ qga?tl)(;ngrl_n){elﬂzqut vl
1;0 g ( WW#bpwlmp&rmzﬁfIWIOamhyﬂeﬂrya by ReIGEE-DTlboaY Iy,
2 S AR R W oo s Lvigonytmti

4- nei—hydroweﬂ@layhmmﬁm@zmethjﬂ anfeafobmly;lmﬁhwkbonylmethyl

pyr r din car ﬂo
? ﬁtglgvﬁw}aélqoaftr @X]@lgtg&lr %légyrpﬁléq}g@qhyl)ammocarbonylmethyl
az ir 4-din{btﬁl§deyﬂ1ﬁ®lyii@limhm&¥tbonylmethyl
- hy am no onyl net hy
ﬁlﬁg&é qﬁ&/ glmongg ot yln%—f;lﬁwophenylcarbonylmethyl
2 etﬂ%ﬂﬁiﬂw&eﬂmmﬁﬁ@&wﬂn{m{ﬂﬂ% c1opropylammocarbonylmethyl
bi s(2- pret hoxyet hyl ) am nocar bonyl et hyl ,
cyclopropylmethylaminocarbonylmethy], cyclopentylammocarbonylmethyl
(trans-2-phenylcyclopropyl)aminocarbonylmethyl,
N, N-dimethylaminoethylaminocarbonylmethyl,
30 N-((pyridin-2-yDmethyl)-aminocarbonylmethy],
N-((pyridin-3-yl)methyl)-aminocarbonylmethyl,
N-((pyridin-4-ylmethyl)-aminocarbonylmethyl,
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4- di met hyl am nopyrrolidin-1-yl carbonyl net hyl, 25
4- chl or ophenyl am nocar bonyl net hyl ,
w@2ohloasephenyl car bonyl et hyl , PCT/US2006/061973
N- et hyl - N- benzyl am nocar bonyl net hyl ,
cycl opr opyl am nocar bonyl et hyl ,
cycl opr opyl net hyl am nocar bonyl net hyl ,
cycl opent yl am nocar bonyl et hyl ,
(trans- 2- phenyl cycl opropyl ) am nocar bonyl net hyl ,

N, N- N-taymdin-2iiDeibeh-apineprbernyimesrly | et hyl , 30

N- i20i: 0= 2rapel ). - A | et hyl ,

N (ko b ZThASEEN B rer o

zNo é (7 ?Vgé’g?gtﬂﬁycﬁtb))g}Wliﬁdg?gi;’gﬁahﬂbﬁm-ﬁdﬁ%@kﬁethﬁ? WO

N- ( ( ag’f@a?fqﬁzag%yg@fﬁﬁ?‘;@%ﬁw@@%wrmm 4,4,4-trifluorobutyl,
15( 1cﬁcl%r@ﬁﬂm&hﬂ?@thWcEg%&Wné%%?4ﬁ{o%§F\Xf]&?ﬁl@(ﬂy’],

N- (t ent -but oxycar bonyl ) -"1H i ndol - 3-

1H i ndol yl methyl, 2 I 0xo0- 2, 3-di hydro 22

6- benzo hi ocﬁhen-S-yI l,o4,4,4-trifl tvh, 5
cycl oprop wthyl, (4{hydroxy)cycl oheyyl hyT,

4- oxo+cycl ohgxylLoethyl, o LN o/ Or or "2~ _N

/1 M 069] In anoirrent t he pﬁei@
i nvention Ndel a phar mae€ Caje conposi tiono

conprising a pharmaceutically acceptable carrier and
at 10 | east one of the conpounds of the present

i nverdq or ' [ aut oner . .

phar Mg g ti calétfléﬁ(g%eg g%? g‘ﬁﬁgﬁtstféq Qr?seg%gle/eﬂlg? P8V bdr ug

t her plfrma¢e@630 torhposain téreprisarprqshamestytichliyeacpép@d®idarrier and at
hpventi yi.des a.navel har maceutical .

o8 Vit te B B kiR RN pros BB o piscmee rosames
car r pearmacedtically btveptaipe wili, salldty, oepfodaigitv@ecddmount of at

| eas of the conmpounds of the present 15 [pvention

or aios?? Qfeoi s o[%?o,%he{rrg pot, the, B’Eeﬁ%?: HyeRtoy IPF‘SYKES anovel
accephainbeutal tom®eitivatcOmpfising hQHstdfcdiliesIBUceeptadR Chirier and a
I n aglgt her. glg,o%gl ment, the Pr esent jnvention provides

a not 1 PRI GRS T YRS ¥t sast gppefdhrcogorns opthe pessent
151V enive@idnQF a Ste2bB6B& BOHIRE, phatthh@UBEally acceptable salt, solvate or
phar maceutj cal |y acceptable salt, solvate or prodrug

t her Bi9firug thereof.
[0071] In another embodiment, the present invention provides a novel process

for making a compound of the present invention or a stereoisomer, tautomer,
pharmaceutically acceptable salt, solvate or prodrug thereof.

20  [0072] In another embodiment, the present invention provides a novel
intermediate for making a compound of the present invention or a stereoisomer,
tautomer, pharmaceutically acceptable salt, solvate or prodrug thereof.

[0073] In another embodiment, the present invention provides a
pharmaceutical composition further comprising additional therapeutic agent(s)

25 selected from potassium channel openers, potassium channel blockers, calcium
channel blockers, sodium hydrogen exchanger inhibitors, antiarrhythmic agents,
antiatherosclerotic agents, anticoagulants, antithrombotic agents, prothrombolytic
agents, fibrinogen antagonists, diuretics, antihypertensive agents, ATPase inhibitors,

mineralocorticoid receptor antagonists, phospodiesterase inhibitors, antidiabetic
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20 [0072] In another enbodi nent, the present invention
provi des a novel internediate for making a conpound
w@boorlogosps esent i nvention or a stereoi soner, PELUSINB6/)61973
pharmaceutically acceptable salt, solvate or prodrug
thereof. [0073] In another enbodi nent, the present
i nvention provides a pharmaceutical conposition
further conprising additional therapeutic agent(s) 25
sel ected from potassi um channel openers, potassium
chanAgntspriciépmmaion agentsnaotienidrals, lgirgemmss, malobiomn
hydr | yi hm c ag ent s,
ant 1 e Aanasts 1ol BB holoke AR
ant i tieddatorst pral G&}}Hmeptlvep,rwtidrbe@itm@eym antid @@ BinS;, antianxiety

fibrij tet ertensive

agen%1 % A8 glblygs" Cﬁgt? g%ﬁt? splprd t?ﬁ h‘éef daqe iﬂ”‘? 3 ager“@c@g‘{"{??r and

aht agoiroesbphagpdi m@?pmdinseasb ag@&egﬂomﬁl BirtnofiSagets bhdlbiad@ithC

63 V\Q 2007/ 07 818 P U§2006 .061973 a‘gent S,

| TP AP 6k JEAP G TSRO T G eLye SHig GgrEd pacnts,

nodubiibacterial agants, ORifQEALICORE, Sch@llﬁé}bﬁhplﬂ‘ RiwEHREagents and lipid
hor jrone receptor _ nodul ators,

repl ac t t.herapies,
) PO Plratins PoDiSERS it BSE eberig pisoedifoning and/of myocardial

ant i giemiifs sAntembiddtoh didogt Y agents, antipsychotic
eniﬂ%‘z@ant i pr oliferati ve agents, ant i tunor agent S,

r and 1B 2ppther epbedimenifha prepea inysation peoyidss a
agenbﬁarm%e%a'l"c&]ﬁﬁo@iﬁﬁ@ ARAE HofpRSiHS Q&dlﬁﬁn(am& ?éﬁ% HRARs)

secret ag ues, thyroid mneticCs, anti-i1nfect
agen?eéec edrEomy 1y - aachathmic ageptney ﬁ@ch}@pﬁt@ﬁwagmt, @n anti-coagulant
anti§ ah adf
o %ég?d a e %l@t}e%t a%\eﬁglra g§§rg(g19 il dﬂﬁgdagleﬁ)t\’\@{ O%QEQ%&’[ a
| sc h@bﬂr@bﬁW@g@ﬁm qaicam elgm@nh bloekerwm@slumauhamst blovkeng,
o4 ac&%%d?ﬁi%}ﬁqgwéﬁ}% g&ﬁ -or 4 Qo BR4dn thidegnot her
enbodi nent e pre invention provides a
phar W8¢8ut i c aIIn ewntipo sinbodamerftith¢ presentinmpitios progides a

ant | PEPIR AP AR B8 T by MR b B eeniy

ant i sebwoted tﬂoanwarfaagemtfracmnatedhepaphalbwl mdlecalie Meightheparin,
thro a thronbal.ytjc ent, a .
fibri nt%’llgu% C tagacech%r% Iéu§1n ?rg?‘nt’{oé’ﬁ%r?ﬁ%flx B#"H’E‘%g’?’ napyoxen, sulindac,
ot amdome‘thmﬁta ma:ﬁnalh’lhtﬁ Crklgmdaraollﬁroﬁi&é)h edit16fe0dd, SulfpYrazone,
Iovverln nbj nati on ther 007

an ot%ler &b g@?% g?;!, é‘goéj n’ieﬁgﬁ g%r?b{i gﬂo‘é%la%‘tran
phar xmehgitramadlslﬂﬁt‘qhﬁﬂdih,i tﬁmeprHsfnhﬁ)fgeICEUﬁpﬁtblS ddified tissue

addi t.i onal therapeuti frgﬁa%em s% selected. from

war fRAPHROSGR AFIRRIOR SRt Rl Rapolahase, apd sirepinkiness. aF 2 caupbypation

hepathegof. synt het| c pentasaccharide, hirudin,
aﬁ’@?ﬁ [ bugr of en, naproxen, sul i ndac, 20
do aci n E?gﬁ%? Od&PWartP?jarﬁ’Eﬂm IYGIRR PEAYdes @

dl cl @faﬁﬁk&@uﬁo‘é%oﬁﬂp@ﬁﬁérﬁ%@ﬁ&n theRiafBShE 8¥rapbitfc Rt A€

cl op| dogrel, .tirofiban, eptifibatide, abcixinmab,
{? enswe agent selected from ACE inhibitors, AT-1 receptor antagomsts beta-

adrenerglc receptor antagonists, ETA receptor antagonists, dual ETA/AT-1 receptor

antagonists, and vasopepsidase inhibitors, an antiarrythmic agent selected from IKur
30  inhibitors, an anticoagulant selected from thrombin inhibitors, antithrombin-ITI

activators, heparin co-factor II activators, other factor XIa inhibitors, other kallikrein

inhibitors, plasminogen activator inhibitor (PAI-1) antagonists, thrombin activatable
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xi mel agatran, disulfatohirudin, tissue plasm nogen

activator, nodified tissue plasm nogen activator,
wa@apiosresps ase, uroki nase, and streptoki nase, OPCHUS2006/061973

conbi nation thereof. 25 [0076] In a preferred

enbodi nent, the present invention provides a

phar maceuti cal conposition wherein the additiona

therapeutic agent is an antihypertensive agent

sel ected from ACE i nhi bitors, AT-1 receptor

ant adibrineysis inhiditer @M@nehlglm:s fetos PHlbrinke it erg) it tIX p ififbitors,

;ﬁf Z@g(ﬁfagtt%gkg %E}ht\?}s X 8r agluagi gr-sglg{ ﬁzﬁtl%fe?tcég rtor%r(I}]PIIb/]IIa blockers,

anti @rqtqasmmwata@mntpt@e(PARt B dnthgcmmtsl phosphdd@esierdsé-Ii trmrb&ors

rrb hibito
ot Ry SR e SRR 527y e R g oo fudgonists,
agt ' ‘é 18Yx§gend- Ii‘@r[hllﬁf@)?st d 2%ifin! FRicBinbRESon MERGH

rein inhibitors, plasninogen activator
i nh| rﬁ‘?%} (PA|hf)pr%fﬁr@gth0§m§nt the st Anveotionaodtdse

| :
o A T GAOAPRSIRE BAIRBS -
f act oletalekagdanh b @W@tlon thagof act or Xa inhibitors, or

an aEﬁd @i at el q_Tn bgifﬁnggt ]Ehe gﬁ?lnig ; InI:IBarowdes a

bl ockers, prote se actlv I ec
aft agbam@@@tlcqé haspisoncshesinthe addmonahﬂxetapemmagent RAN anti-

receg%&hﬁgf%eggldé%a P2Y12 antagoni sts, thromboxane

receptor a 5 cycl ooxygense-1 inhibitors,
and #039f i n, dn apotb@rmboditienthd preseqifiverftiof) blvidea method for
nti on prav

pr ef i ment

D T e IR e G i

t her aqhﬁmtstea:lnggmlpe(tﬁht ianesdaif swh tieatmahied #b@peutig@RtefdEtive amount

eg on th§%§0f é 8 Qé In a referred enbadi nent ,

Fae BRORP R BREPBROPIY thpereseny TBVIRHAP Rl Eereeiogper, tautomer,

conppﬁarma@ntlcmeé@prableraﬁt a6lditt basadrug bRFAPeEUt i C agent

IS tQ@ &gtl- % $nt cl opi dogrel . [0079

anot M8%%k rhodi ﬁ@ ?ﬁg181€§@h@ep FPBW“E&BW” §n@m1mmh“1

et heg tlefting tRRREBbES drafroRbodntiR 1i6 ARGMER ChAPriGRS 6&dRistering to a
and/ or contact activation system conprising

admi RRtispEipinggs efsuch tratmenhe terspensiee] ottestiverpmauatafistlsest ane of

bber aRey b&ﬁild.ls Mf @k Rl%%n't ¥Qer IR WY stdreoifdmé@! tahBASE pRfRaRlitically
t he Corrpoun s of e pr esent invention Or a

ster@&ﬁ@@ﬂ%ﬁﬂt@%M%%ﬂ@ﬁmh“$ﬁa®ﬁ%ceutlcalIy accept abl e
sal t joo8p] vate Iﬁ’End%ﬁé?@ﬁlﬂgdlﬁlgﬁrtﬁggrese{ng%ggﬂ 10h'f)rc%‘d%g Q?Bvel method,

enbodlnent the present I nvent | rovi es a no

met hyderemghe @mﬁmm@oltcml&@mtsw@le@cd from dlregyeuriaohsisting of arterial
di so

nooq o B eRihloRlBehn At Msphdet eI aftiSrasih ufihodhooric
aProu Awsorgérs.grtetid gstebomescupr thembhembdicpiiorids, afd weheus

pr eS@&éberAX&ﬂ‘afritﬁBm%en?ooﬁE fh&lgomer. tautomer,

phar maceuti c
[0082] In another embodiment, the present invention provides a novel method,

wherein the thromboembolic disorder is selected from unstable angina, an acute
coronary syndrome, atrial fibrillation, first myocardial infarction, recurrent

30  myocardial infarction, ischemic sudden death, transient ischemic attack, stroke,
atherosclerosis, peripheral occlusive arterial disease, venous thrombosis, deep vein

thrombosis, thrombophlebitis, arterial embolism, coronary arterial thrombosis,
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acceptable salt, solvate or prodrug thereof. [0081] In

anot her enbodi nent, the present invention provides a
woonelo7eset hod, wherein the thronboenbolic di sSPETHES2006061973

selected fromthe group consisting of arteria

cardi ovascul ar t hronboenbolic di sorders, venous

cardi ovascul ar thronboenbolic 25 disorders, arteri al

cerebrovascul ar t hronboenbolic di sorders, and venous

cerebrovascul ar thronboenbolic disorders. [0082] In

anot kerebralpiodsl thrpmbosis eerphrdsamhbhsnn\lmmy embqlisay pwlmsmay

oo MBSE) By W TRRATRL, A2h kfr

S yP dmiivh bloatl is exbodeil lor anl drﬂﬁmaﬂ I’Surf:gcle Iﬂfﬁl pﬂm])cmcea kitoibosis.

i nfa LONn, recurr.ent O. ocardial 1 nfarction

| SendfissPl: | R R B S B Dol tfrtion bruiieg a method for
skro h‘eatmg aifhenase) esodbs comapridingh edrdinisREiaE thsd p'aelent in need of such
arte ql ease, nous t hrombosij deep vy

thro #B%%‘F% a ]?%?PSWb%ﬁ%P itivs oy ph fegpt bl g?ﬁnpounds of the
COr opaksnt ﬁaﬁzélﬁfbh @f a §tBicORBAS GutoRer, mn%%ﬁﬁ&ﬁg) %&p’cable salt,

PCT/ US2006/ 06 cerebral arterr al t hr ombosi s,
cer eBY Y ¥R ‘Y% regk dney enmbol i sm pul monary

enbofgosm and Bﬁdﬁ@ @ﬁab§d1ﬁ1€1§tut|hE pragent {nQLHR igi'(ﬁlﬁies a method,
i.npl ants, device procedures in which od Is

&&po %ere%hedﬁﬂ%m#tpwﬁlwd% iprselgeted frh@tthqgr@mowstmg of sepsis,
t hr ogR@STespiraloBP@ esd @n@fb‘iﬁehﬁ{d s?ﬁgﬁg'lﬂ@aﬂ{mat&g‘?esgi')r%% Sdrome.

I nvention prOV|des a nethod fof 5 trea
i nfl HO83k ory dn aunthss pmbedimpnti the nlgsenamlmospm’\’ldﬁganojveémethod

pat i gffeatif a[‘ﬁﬁlgntqg ]péédqi} thrbh GBS ?lgorgg}qfem% gxﬁfyljis?ng

ef fecti ve anount | east one o e conpoun
t h e a@ypiaistering # erenvundaf the prgsest mvertios onestsereolamn@mautpmer

P Rl ARARDLAELS el o i Rag ot

i nveeifféctive tortwsti adbonbotieotthdmbodifboliadiseidear.t he
i nfl tory r selected fromthe 0 .
consﬁﬁ?ang ofqgéuéggembé%u tl& %%$?£P8?§MHP§WF§§%nmmIm“de
[sy ndobmenufaatu, sqrspmsmg: (a) afﬁlrsa msmmmfry(bb e phomaeutiyd dompesition

008 n resent inventio
or ov ey A Y s SOHE e SR RS P b
@% t fheraphme H@emk Icﬁmﬁmﬁn)g‘ Cbect‘onipbﬁ@i ¢TREY presemy TBvdnEbmGnd (c) a
admi nj terln of t e resent. i nv t|o or a
ster %a(‘f?(%rlr@re St?ﬁ?ﬁ tg%éﬁe &?ﬁm?)oﬁ‘étﬂ OBPOSHG FaR a¥re
S ? |f t tresbbnt af a‘:*ﬂnrcﬁiibo[aﬁlbdl;d@dfo@ mmmhﬁfo@ﬁﬁls dﬁgera Pm a :rm unt
effe e to treat. a throngboti¢ or thronboenbolic
di s of"&ﬁl [ oo%%ﬁnom?f al‘ﬁ%go m%‘hdglaafrfn%mremh@vgﬁ% SFfivides a
I nv emweDzﬁmﬂé Oﬁ/rhzﬁfﬁé@acﬁlrdE1 FvHer drhprisl n% (dgﬁ sd¥BRUEACHIEL-E

a first cont ai ner;

sin
%ﬁ e PR neaféﬁaaagﬁi th gt locraés-‘éé(fl@al w ﬁfﬁ’PW qomtRiner pugt
cont @iniiRhent (4) & 18R dlWighik BFRASAL drib seSRARbARRS: @ first

[0088] In another embodiment, the present invention provides a novel article

UJ

of manufacture, comprising: (a) a first container; (b) a pharmaceutical composition
located within the first container, wherein the composition, comprises: a first
30  therapeutic agent, comprising: a compound of the present invention; and (c) a

package insert stating that the pharmaceutical composition can be used in
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20 therapeutic agent, conprising: a conpound of the
present invention; and (c) a package insert stating

WO ba@v/otdses phar maceuti cal conposition can be usedr/81006/061973
the treatnent of a thronboenbolic and/or inflammtory
di sorder. [0087] In another preferred enbodi nent, the
present invention provides a novel article of
manuf acture, further conprising: (d) a second
contai ner; 25 wherein conponents (a) and (b) are
| ocacembingtioniwithtarsecond dherapeutipragaitre frezd a throwberuboo tnd/a)
is | ggated. w thin. or outside of the second contai ner.
[ 008 TMIWMg%%gﬁg?aénbodinent, the present invention

provil88] a noveknahe prfered efnbodimaftatht present ivemiongirdidgdes a

(a) fi nt ai.ner ; a pharmaceuti ca .

Comphatel PERe SPRRRRGH, fiter SoRERHE CF % seshid pontginer

}I\ﬂ er whare?_fuen@omn?s{h)tahd (h) agOloTHtddSAslin ﬁxefséc{g)ﬁd }:d‘h?aéner and
erapeutl C e 0 I sl ng. onpoun 0 e

presé pqnﬁ’i’/té%tqf’ {f]?ﬁ‘?te‘_{;Wﬁﬁﬁf‘ & Olﬁgdep‘%gfﬁ%sﬁ oA ORIt at i ng

t hat [00b@] phar mMRegudidr eabodiABROGE gﬂe%ﬁt et phveids b RoRPmethod,

WO 2007/ 070818 ,PCT/ US2006/ 06197 conbj nation with a

secofiYPRTKEa e ErngRefmroynd olths prgsenhinpention A stergoisomer,

and/ efitonief phaiaBuBEMlydcSepiB8R salt, [SERBR] orlpho RBOLRE thereof in an
Er ef erred enbodi nent, present invention provides a

t he , ) ]
B ePmgr peyive o trathesbgpabolicund/Reinflasmpionsdisgder( d)
a Sefﬂwﬂl cont aj BJikier em¥biBMEitthE HRRAPEDERiok g)ovﬁfggagm ound of
are [ocated wthin the second container an con‘pone%t
(c) Phs presenidngntignepy use brtherapsi de of the second
cont gjopgr - [ 099 oeilep el‘ﬁﬂ&fh{ﬁ&{t, tﬁﬂgxggén’frﬁ%mioﬁ Eﬁwﬁfe?é E%hpound of
i nvention provides a novel net , conprising:
admi Aiepresent iyerticadpise iithertpyt feetrenting e thrombeearboliomdir a
er eoil Ry di tonmer, pharnaceutically acceptable
zgal t?mg% vat ec,hs%?&'pr odrug formthereof in an 10 anount
ef f el0P¥e t o thn eenthencmbodomboghbpiesent mmehtion also provides the use of a
i nfl ' 18 0091], | n _anot her, enbodi ne
e CTRNEN ¥t A BRtE et Rl e Qo BB S ARASRE bt e
pr esteatmemt vwéathranbodembolicsmdion inflamnanyy dif@A82] | n
anot enbodi-rent he present inyentjon _provigdes a
conpBiRd”or i Plshent dfeoR FEMee sROFHR okt fritERupy
2Or witkat depgrtmgtiforothlo gentglessentiad atiutel Sherddif| TREadvekiion
di sor der . googs% gn tanotFerfenEodi rrenft fhe pr eseni1 i .
i nveFtPBREEFLE BPBURLRSS Ot WEPHELaBretsof (homyating neted pergin. Itis
pr esedderstood et agrant all eihbadimemybats prendinyéntioR eia§ BORMREN in
onboenbol i c and/ or

for the treatnent of thr ) ..
|t 1 SEREBH 5 e <R OTHRDHBGD dFiRenional more
may pefeedodb&Enénts. at 1 also SPRGinEStob@haBeach individual element of the

25  preferred embodiments is its own independent preferred embodiment. Furthermore,

any element of an embodiment is meant to be combined with any and all other

elements from any embodiment to describe an additional embodiment.

DEFINITIONS
[0095] Compounds of this invention may have one or more asymmetric
centers. Unless otherwise indicated, all chiral (enantiomeric and diastereomeric) and

racemic forms of compounds of the present invention are included in the present
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20 w thout departing fromthe spirit or essential
attributes thereof. This invention enconpasses all

wa@ eovionm®is ons of preferred aspects of the i nvePtT/082006/061973

noted herein. It is wunderstood that any and all

enbodi nents of the present invention may be taken in
conjunction wth any ot her enbodi nent or enbodi nents

to describe additional nore preferred enbodi nents. It

is also to be understood that each individual elenent

of t Heentipng Mang ceedetderisonrrehelsfinss CFNslouimbindslepé thedilt can
pr ef | t enen

Ebodt e e Py ol B Tk e NOREHE R G824 in the
ot hepresasit avertion. Cisoamd amys genipetdic ienterstad tiobeempbilnels afithe present

ad di Lﬂvgﬂl?olrr]lvag e(s’grkb%g altld %%%% %C}Tate(i g8 am ;(glgggé)mgge{}? &ga'fs‘ géc’parated
E:ent sosierit fores STTgHﬂ;@eWcsmpomds mttedsoéeﬁéd in @piidatly ]?ctlve or racemic
enapt i oOneric i.a omeric) an aceqi or
o o DS RSP i He SR ROV b f Brcal B5HTe Form o
the pselagot ofvdceid R0y drdyQBdBesREIMSRREIDY L6F IS ting materials.
eqQnmetrj.c | sorrers of olefins, C=

i nven n

oy bl BB SRR B st RO g greBmc B ol e
conpRumesc fo@ﬂﬂoﬁi dtrustdehrsSih Rl 1l QI BeSpadife stereochemistry or
contenplated.in the present i nvention. G s and trans

geonBPWFCIOPE SrepElicly frdicaiednPdsn ae seseiliceenpiors appde of the
| NV egdnifigiraBb (A S6hs P Rbr INOF e['@)\‘nﬂéﬁnd @P Bﬁnecgylﬁﬁlet‘;f’lc carbon), then

m xture of isoners or as separ ated Isonmeric
The PPe@eRt hedippsinmas neighresd mosvihan e ibames it intcadady The

acti %{ Océ?,ﬁesrf&cﬁéﬂa?atmﬁ Qirm%e racbmatSs, P@Jnltlollﬁ&%’ i d agtglteEﬁlel@ ab starting

how pr epare optl cal active forns, such
r esofgieriely Al progewes u§e¢ @rpﬁ@a@rcomyom pfiths pessént gm:ntlon and

opt i madrm¥dided ¥ tﬁ%%%e%nﬁ@etr&f @k gart oﬁlhé Bl%ggnE @krentlon When

(enantioneric and di aster eomeri c)
and maml(gé@‘mrﬂlaeterepm@tmprp@dswmepﬁrechﬂw cachesegaraedby

i nt e&gl@?ﬂtloﬂﬂl fettiodk l}g% &Qﬁ?' fﬂ n?at?;%g I%?i% %ractﬁ)gﬁ crystallization.

i somer formis speci
s pectCémpoundnof tbcnpne@ntnad@uoﬁ andh ealts ctendolf, gueryadkisoin riudiisle

t
e BTy O SR 8L Lo AT e
nor emplardesomd thesthamical wndsteanda the aldigs omhmelsaﬁé‘s ateor

prep rati 0 can use e ena
B R O SO, R ARG AT b s ot
use dthb;ompy existy &re mmdedmdlﬁn afe iRt EBRRivehiiadinpOihdd iy be

i nter ate therein are considered to be part
of t]ﬁgﬁ%$%esoé??ymawsgml on. When enantiomeric or

di aspoesgoner i @rdiéx@lﬁi&d,&hém@l%@ﬂd?rv%ﬁ Sﬁcorﬁphﬁﬁ/ds%@ﬂlek?)?esent
separ at nal net for exanp

d b ;
v OEER B T SPRACO AT IOOR0: 101 T30t SR rans et mole.

ConpRisfeibly ihetrﬁtﬂedarae %fght ib RYLIRbA Sdut S0rSA ﬁé nfohee NGt
may eﬁ%ﬁi’g’@ mJItl tautonmeric fornms, in which

hydrB olgealoy Wslﬁ%tﬁw@dh%a@tlh@ﬂ SRS DST Bible; Faren more

5  preferably, the molecular weight is less than about 700 grams per mole.
[0097] As used herein, the term “alkyl” or “alkylene” is intended to include
both branched and straight-chain saturated aliphatic hydrocarbon groups having the

specified number of carbon atoms. For example, “Cj.1¢ alkyl” (or alkylene), is

intended to include Cy, Cy, Cs, C4, Cs, Cg, C7, Cs, Cy, and Cig alkyl groups.
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nol ecul es and the chem cal bonds between the atons of

the nol ecul es are consequently rearranged. It should
wheooandsist ood that all tautoneric forns, insoPEr/USR06/061973

they may exist, are included within the invention. The

i nventive conpounds nmay be in the free or hydrate

form [0096] Preferably, the nolecul ar wei ght of

compounds of the present invention is |less than about

500, 550, 600, 650, 700, 750, or 800 grans per nole.

Pr ef &dditipyallyt fos exampde (ICafs akiigdendtes aﬂle'éha\timhtoa&mrhon atoms.

800 t.he nol ecu
wei g %@ y g Oﬁ Sscsagt%ﬁ 3nsu§%gﬁt?d grsgﬁ Sglnt“' T‘d;%ﬁ%?t OH?)PremOYE\?éﬁS hydrogens
Tor eats rgﬂakda by blllqthert:]mmmj lggp) Brantge g1 drSuph @Rfude Hbare not

bout, 97] As d h t he
£ or mimfpgis iR G5 e, brepv oo Rt and Ko, buty! (e,
bot hnbﬁ@r[]@:fb@dtyﬁ%u@l)r@n@mei hahents; 31&?%&‘6/13 ge(ﬁ‘)leht?b %ﬂ She like.

hydr bon gr s_havin spec
Cer bg@%&k ons. J }Flggnyéxogﬁﬁli{@lylenell_s 11@enélqu(§g mclp@qhydrocarbon chains of

al ky bﬁféﬁétralglﬁ or biahded @&ffg@raﬁ(ﬂﬁn‘dqﬁw% oneQ?r mcﬁ§ dodtfe cafbon-
6, C7 , and Cl10 al kyl groups.

2007%{7@8*298 %ﬂéfrf/m}smwe 613}95?@13 mﬁuaiqn@m@ﬁ qhym For example,
exanpt £y alk&dyrr éﬂc&bﬂllene)dﬁ RRLRRd &) 1hé’l{ld4%2\é 'CS gCAﬁ C,Ié danﬁ Cg alkenyl

car bon at ons. groups can be uns
sbibs giotipst Edampiest dfaﬂceuyiencdxrderimt ereabt limsedty drtiegeh $-prapesyl,

r epl . anpl e al ky

o A5, SRR BDS0) SR eGP SR e
et hyB-hefenyl, 41mf:myl S5¢hexanyl, 2mepiydPytropmagl, #-SREHy0RYedteny], and the
butyhkée g., nh-butyl, isobutyl, t-butyl), pentyl

(e.qg., 'n-pentyl, lsopentyl neopentyl) and the like.

L 0 8 9 B)]o99;|b kenyl "Allqmﬂ" at kﬂf}m&l@ﬁh&’ is i'n&_n'dél;ti BR hﬁkﬂﬂib e%@dﬂﬁéﬁéﬂ)mains
yaro on C S O er. str t or rancne

conf Pé%a@%rt S’trgllgﬂg?{g’ rﬂ‘ﬁ{}?drfﬁn%%aﬁ(?f‘ aﬁ‘g{“ RIS B O tHBIS -

car beabdnadadntboads tHﬁi)fna@Q)@cHﬁ i zﬁly@féﬁlesﬂoﬁf@ hl%n@ﬂﬂe Rhai| FOPBxample,

th
al kerigr oyt e HRrBIBu s fo g s &3, Cas td Cealm

d | | d
Bl 00 AP, A L
2-pr E’BE}NI 2 Tbgteémy‘lallw@”mt @W‘I)Xy”zefp@m any0-alkg] group. “Cy.¢

g(? he%g% (égﬂwﬁ] % 1hte§deﬁgxen?ﬁdicb% g?fsf“y b5, and Cg alkoxy
4- negzhy;is- Bxe@@ﬂé ﬁl&b’ﬂy, gréipd idchfle, Hut 48 nod 1088to, rﬁéﬂlfdvkg}}’éthoxy,

or "al kynyl ene” is intended t'o i nclude hydr'ocar bon

chai HEDOXYe & PREFDORY 7 IEONSEY o iorEy o thedikieadimdarly,

and fyithie” ONShidhIkbB "Sepréseits Sn alﬁﬂrgl%iﬁb aS ﬁéﬂ?&ﬁ ap&fé%th the

t hat ccur in any stabl e p0|nt e chain.

For ’é‘ga %E‘?’émber eDcapbany akgppAttached thr wghmﬁ)éwéarldge ;for example
15t enetapl-4-Oethl - uﬁﬁtﬁaﬂ{e@ G4, &, and C6 al kynyl

grou such as egp ng propynyl, butynyl, pentynyl,
hexyﬁmo 1hnd t hélalq s alogen includes ﬂuoro chloro, bromo and iodo,

"Haloalkyl" is intended to include both branched and straight-chain saturated aliphatic

hydrocarbon groups having the specified number of carbon atoms, substituted with 1
or more halogen. Examples of haloalkyl include, but are not limited to, fluoromethyl,
difluoromethyl, trifluoromethyl, trichloromethyl, pentafluoroethyl, pentachloroethyl,
2,2,2-trifluoroethyl, heptafluoropropyl, and heptachloropropyl. Examples of
haloalky! also include “fluoroalkyl” which is intended to include both branched and
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[00100] The term "al koxy" or "al kyl oxy" refers to an
-0-al kyl group. "Cl1-6 10 al koxy" (or al kyloxy), is
WO pdogodsads t o i ncl ude ClL, C2, C3, C4, C5, and QBCHUKDIRgG061973
groups. Exanpl e al koxy groups include, but are not
limted to, nethoxy, ethoxy, propoxy (e.g., n-propoxy
and i sopropoxy), and t-butoxy, and the I|iKke.
Simlarly, "alkylthio" or "thioal koxy" represents an
al kyl groug as defined above with the indicated
numb 8tralgft-chain brswraigd @hﬁlaac hedsoratbon Igrcmpglravlmgsthde sHecified number of

b d -S-, dth
r I ggr[)%%&%?f)éﬁgg#%d PﬁirFoL gﬁqnnleg% Tdes f I 32r 0, ©
chIod%ﬂﬂﬂrono"Ehhdmmmﬁhn“hMMﬂthWanﬁmmﬂsahﬂeﬂ@ﬁ@nmpas

ar't phar et Bl SR BRI i hEed b Bt fieiten o oveen
numrbéridgef Faakhople 4109 Kthaloalkbsit & uﬁtﬁﬂe&\totlhclﬂde ©f, OJDCELCy, Cs,

hal ogep, npl es of hanaIkyI i ncl ude, but are not
i mi ?@ECW loaflopy iR Hipfampleg of haleslssrs inelpide, but are not limited to,

tgif ltrﬁﬁfo%ﬁﬂ%# 235 'tﬁﬂé)? %ﬁ/ EJ\ghtaﬂxﬂ}]&f@I}J R REHRY bimllarly,

pentachoroet roet

Eelpt lﬂalw(liwbblpé ply‘l‘thwhaad@iaﬂhspf enprdsmmadxpilm gieup apdedimeddbove
o 1 el iiSfed MNP cafoo loRB et B0 i Tight oGS o

PCT/@8@@@£¢@M@©ﬁ@myh$£aﬂghhwnhﬁwthakUhahhﬂ allphatlc

hydr on gr haV| eci f.ie
car bgdb%:ﬁ T(sﬁg ges &?loagky 'ieﬁer t0 SVCI%(?aéIEﬂI gﬁ%‘i"?ﬁg‘ﬂudmg
ato rrmon«[)—()ﬁil@@joly bja:[llo alhg sysyeinsoCs_7 byaldallykiy linasnded to 1nclude Cs, C4,

represents a hal oal k group as defined above with
the Ehdieaidy WGWB%VP/%P“H?&EB%?P leexstasliort eraumdeciudes bigre not

an oxymgedto, @rclogﬂ)%yl Eﬁrlob%@'@&l@ enﬁ%y%gff@&?ﬁé%%l and e like.

i ntended to i ncl udé
hal oH0kMy gr dspsed Iexeingpasboaytlehan "sarbeayrlic iesidtaldeintended to

415 9 WIMAEL 1S, LSOO v 100 1.

Si m Lok y3-memha1ed)hickt§liqoh ity clorrinig tnycdﬁ a/lhﬂﬂilrkay)d;e ‘saturated, partlally
repr Pras
[ o fRaRl R R A Ao ar O e A S o DR BB R1es Ml but are
a suhcpthmnte&btq dypdoprépyd, cyelrlany] eyctobutbhytiatyclopdntyl) cySlopentenyl,
pent t he
P RHR A ket BTy sl Gienti gratpeyt ovelocdi,
ilﬁcl cbd:ilomgtenyimyol ; lopctidienydy[3, B(Dl_l'tyeyey)@bt:mé [4.3)0]bRySbedtGne,
oa i Sl clu
E? ée%r’%lsf ﬁ%ﬁlg %ﬁ%@ g‘@gﬁ&%ﬁ%ﬂé@yﬁndaﬂﬂ
gr oluqa%marm@l mmacényt and l&trﬁ]l@kholnhplﬂh}ﬂ eetrdl@). bgygio@mra@@w bridged
cycl obut cycl ohex nor bo
1 ket Bt Rtk araion S nitoo a1 B glbics Hooctans).
"car m&y;ea ba&bdc@&lbsj 'dﬁfessl cﬁhdrms@ §éeidicd, (&re]&cﬂﬁﬁ)ﬁyla@élobutyl
nbered nonocyclic or

géable 3 1 » -
Cy@ic}ogergy eyc o@ex@, phf)@rl apg 1nda11yj When 1}@ terEhtsarbegycle” is used, it
bi EYE; |1I%t§né1@dl tot 1ﬁ(|tzlﬁdél0:atﬂ” r A Bldge@Mhg %Ecuml‘fe!ﬂ JXB¥r R6re carbon atoms
saturate arti a
link two norrlJ—adJacent ca¥bon atoms. Preferred bridges are one or two carbon atoms.
It is noted that a bridge always converts a monocyclic ring into a tricyclic ring. When
a ring is bridged, the substituents recited for the ring may also be present on the

25  bridge.

70



unsaturated, unsaturated or aromatic. Exanples of such

carbocycles include, but are not |limted to,
waeyoropsepyl , cycl obutyl, cycl obutenyl, cycl opeert/yb2006/061973

cycl opentenyl, cycl ohexyl, cycl oheptenyl,

cycl oheptyl, cycl oheptenyl, adamantyl, cyclooctyl, 15

cycl ooctenyl, cycl ooctadienyl, [3.3.0]bicycl ooctane,

[4.3.0] bi cycl ononane, [4.4.0]bicycl odecane,

[2.2. 2]b|cyclooctane fluorenyl, phenyl, naphthyl,

i ndatBPLOS] adarfémtly groupsrefer toomenocycligrdpolycyclic aromatic

tetr bhov bri d

ri ng%%@?ggﬁ C:ﬂ}ré1 qgufe[a{ﬂr# I{I?Qhedgz é}fﬁ%yl e Spguthraiiyl, a e ke,

car bacyleagetiegarg well kown jdodesgribeddort exmaple, in PloeleistGodldensed

cyel SERETR AR b E LG RO Wit & Bt iy York
phenyl997)anthldsnotaeryiise splvified! tagylt, e‘C@m ﬁ@l”b@ CatShtic residue” may be
used, it .is intended tqQ include "aryl". A bridged

ri ngUBeksiinged grapbstiedgritniod %awp@@ﬂeca%doﬁﬁ@nm Ok , CL F, Br,
o N e S e € L, PR T8, R s

convéﬁ@zwmwﬁi@m, CiOa, amit@OACH3t i cyclic ring. Wen

a HR&!l bri the substituents reC|ted for the
ring éﬁﬁal SO eShozeim, dheferm Pheteparyele'] egheterpeyoliperoup” is

2007 1nonQ&dli8 niRed 4 Hﬁﬂ@@ﬁé @F i%&nb&r%@&]cyclﬁrowncycgfc%' P38, 9, 10,

refer to nonocyclic or poI ycyclic aromatic

hydr bbdfbloner 14r‘ﬁ%‘P‘EFéi¢4~FQCY°F16Pet@Q‘é)ﬁbP gng yhish sl saturated, partially
naphiiiturat NS RARTRS AN ed, A0 YhidRQohdidEor cat%’éﬁ/ Lttoﬁﬁ? Lag(} i %,S 3or4

are well known and descr’ibed, for exanpl e,

Condbsigesfomgindeneadantipbeleqtesifzdny N @3né & a)nd nrehmm&aewb@ychc
ed. , grdup M1 :i%]y%@ﬁ@’abéﬁccfeﬁn&ﬁ‘(gte\(&gkhcamfg% %gf@e;d 7 lbgns'éne ring.

ot herw se Specl ar onat
tesi Ehﬁa"ﬂﬁ?@y abésulﬁuhlsajm@tpm meyl omronshlbb@t qxudnzeédl LY Iﬂh»(!)and

E:I?I BSI\@&U I_ﬁﬁﬁk%%_ﬁ%ﬁlﬁ%% @ﬁlt W&ﬁ%‘gn @:(E%]@IEI%]IR wherein
SCi—BR 1§’(I @Q)Iﬁiﬂﬁr subSﬁtE@’): Zﬁ&ﬁine@l'lé'h Eé@ﬂ:j&hc ’Qﬁgiﬂay B@ Qtta’ched to its
use erein, the te%gk;heter cIe

o et R A ot B RO & e AR Gl Rguibis teicture. The

St abheerbeychc rifhs déscribRITRedie ﬁhaj?fﬁél QY Gtiie€ of EarbdCotEnlaGit®dgen
14- nenbered bicyclic

%%t e?tBIE‘;}%'%? @S?lfl?ﬁgﬂomﬂowﬁg RE (rdiRsgn iyl heteogyple may

uns a@mfoﬁil@d)e@ﬁatﬁlﬁizbd/ Iﬂ ib&ﬁéféfréﬁ 186k wiRA thewbh CliinfhRPSE Sl O atoms
of car ﬁon atons and or 4 heteroatons

i ndefé pycle et ﬂi“eflél??ﬁ?\llet@(’%{?fas a5 ngfrdiar e Fuepersgother.
any Riisgytetbir€d th@hiRUbtal ﬁhn’ﬂd& 61'18 MO Qtfomts 'i‘r?th@ﬁ&&%cﬁ@é i ﬂ@ﬁnore

heterOC%C|IC rings is fused to a benzene ring.

ni t ridgeh Wher Yt hefeoeyditivwed it H&@ldiefbmmlyded@teroaryl
K dlk())DﬁW] (i. eExarﬁb]e?@h@t@%c%éésQ)lﬁﬁde ﬂ—ln%rer}io'i ﬁl&ﬂgd]to'a\"%gﬁmnyl

e substituted or unsubstituted
vvh er @opinylRbanginifagely b henzafwanyly P@gnaotha@manyh Henziehiaigd) |

The QaLSGLAINS], b&thid 8y MBY A% @&l}?e‘?raﬁo?yl, Bedzisoxazolyl,
benzisothiazolyl, benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl,
chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl,

30  dihydrofuro[2,3-b]tetrahydrofuran, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, 1H-indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,

isatinoyl, isobenzofuranyl, isochromanyl, isoindazolyl, isoindolinyl, isoindolyl,
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pendant group at any heteroatom or carbon atomt hat

results in a stable structure. The heterocyclic rings
walemanrdsesl herein may be substituted on car bonPOI/USIN0&061973

nitrogen 20 atomif the resulting conpound is stable.

A nitrogen in the heterocycle may optionally be

quaternized. It is preferred that when the total

nunber of S and 0 atonms in the heterocycle exceeds 1,

then these heteroatons are not adjacent to one

anot Feguinolinyl, jispthigzelyb isothdazoleayriding, saxaadlynisoiseolopsridByl,

d t h
o0 OB ARG EARIELE S A, 0ot o
i ncl Qd@lmb’é r@a-gradia2@yl] 0,0,800KpdiEscdyipl, 2 S-orfdiazolyl, 1,3,4-

het t t, lim.ted to, ‘e
hor | GREIELEE oL DENAR: oy R bEnRIH, oirifiER, bkrptiridiny,
gé nz phdfnamhwhaylly%henh&ﬁyi,qmemﬂihgdu%yl ﬂheﬁtﬁ@thﬁgzlo ) iphédkazinyl,
enzt enztri.az enztetrazo, )
benng%i E%ﬁlpemw &?w&Lgm ony éﬁﬁeﬁfi@}mewl
car b@%ﬁﬂiﬂbfl pedty, Cp@fahﬁl?p}}ryzlmyl %{E&@ildlﬂ)}d' pyraze iy Py Reblyl,

chronen i nn n decah dro ui nol i nyl
2H, 6pyri(}/agm§10 ayrth%o azzl%{qypyndg@n zoleqpyrldothlazgle pyridinyl, pyrimidinyl,

di hy gff@éliélﬁ@ﬂ %-yﬁ‘oﬁ’ﬂy‘l Qf—ﬁy@im{ﬁ’dr@'f Qﬂaﬁyrroﬁﬂ r@%iyl quiseEapy |

im dazolid n%{ i m dazol.iny i mdaz

10¢ i AR 4 H-qyiRpbzmg) Humwa@rh wmuchshnu%terrzhmpqﬁuanyl
| ndO'teXﬂahyd%’fsdqﬁlﬂ@in‘/}jl tetrdh?%&pﬁﬁ’éﬂnyl 'téﬁ?(ﬁﬂzglfl qrﬁ%ha’dr 1ny1 1,2,3-

|sochronan%@# i soi ndazo , Isoind , 1S0I ndo Yy

71 Whisirzelvd 1854 tiademlyls @é@h@é@m lﬁédqladlmlylﬁmanthrenyl
i sot hhﬁé@h )ﬂluergil %ﬁ%ﬁtﬁmhﬁ HMffeh&J Q,%Jdl 1, t'ﬁ%ﬁ&ﬁﬁ&&&éﬂ&l’ thiophenyl,

i soxazol 0 lened
mor pﬁ@lzmﬁ{/) iL,2 %Talpmlﬂyﬁ &Wpl,yl dc?{,ia’ﬁylmlm é,édttrlmllyl,mylﬂ xanthenyl.

oo o s A ReBl o 5, 350t e
oxazb¢t91100y€é9$4 ndol yl, pyrim di nyI phenant hri di nyl, 5
phengj'otlﬁﬂol ' n)ﬁr ﬁl@é@%id}%ﬂembg}gﬁgﬁérpgfffeﬁﬂ ude, but are not limited

phenoXxat fii nyl enoxazi n
pi petoazmmyl fprapﬁr ihwmyﬂybyrrqwlnmzd@mmazmyp pi@erramdﬂnpibendmyl

S' f:{znglpé’zglyl lﬁﬁaea% 1%111 indo }y‘f tetb%%)lgk ogs?az%}lyl F;g,cf}eﬁbo};' n%az olyl,

RYri dxnd)aaalgl exazp}jdlnﬂﬂbﬂt’ﬂhgiémﬁirmyl pMﬁdlﬁkﬂiﬂltBﬂﬂlhﬁﬂyl thiazolyl,

5 oy Pt Ry bsteReay Pt B e st Sobcgoturany,

10 quemtram;n beﬂhbﬂﬁmﬁ]yt; Ibelzzulsr@xzhzo1quemaiouylydxmdolyl
tetra

ui nucl i di rofuy
ot 1 AT L DO DT, borrcn aac W Gefined isogpinoliny
tetr &Zﬂiy}dfoasoﬁth‘lndlmgrl &t&b}(ﬁﬁkcﬁlﬁinﬁuhyl tétrﬁhyarohﬁh@ﬂiyﬁzm yl,
%524th|ad|a : 5th|ad|azo
3 ﬁ%ﬁﬁ?‘é@rf ﬂuma%%n&]nfl‘HP%lWl lsoﬂllwf@m%myl thigzepyridinyl,
t hi emtza %aml amtdﬁtc%@ﬁ&ﬁ&gp hayd pyrmlo?g;ﬁalﬁgzld azol yl,

th|o ﬂ\i triazin 3-triazo
0%9 azol yreferjed S tg tmqn&ztﬂdﬁlreter%y@emn@udeab@|a§ﬂ not Emiged to,

X ant ﬁ}ﬁ'ﬂﬁﬂyl fifany tﬁfénjflnﬂn‘éﬂf? %y?iz@ i, %?ﬁ%lnﬂ g%eﬁ'ﬂgylsﬁbérﬁmyl

conpoun contalnlng,
het emé%z@]yégmldazohdmyl mdolyl tetrazolyl 1soxazoly1 morpholinyl, oxazolyl,

30  oxadiazolyl, oxazolidinyl, tetrahydrofuranyl, thiadiazinyl, thiadiazolyl, thiazolyl,

triazinyl, and triazolyl. Also included are fused ring and spiro compounds containing,

for example, the above heterocycles.
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[00108] Preferred 5- to 10-nenbered heterocycles
i nclude, but are not limted to, pyridinyl, furanyl,

wo boogoydsis pyrrol yl, pyrazolyl, pyrazinyl, pipePeriUs3ie/061973
pi peridinyl, imdazolyl, imdazolidinyl, indolyl,
tetrazolyl, isoxazolyl, norpholinyl, oxazolyl, 20
oxadi azol yl , oxazolidinyl, tetrahydrofuranyl,
t hi adi azi nyl, thiadiazolyl, thiazolyl, triazinyl,
triazolyl, benzimdazolyl, 1H—|ndazolyl benzofuranyl
benz :{ﬁ‘]ﬂ%ﬂf ur arfyd used heseinithe femn bflrymatldalmhfzwphcagmhg’l or “heteroaryl”

Bgﬂ; E)s?(gezé Qley }'margiﬁﬁﬁﬁé%c%l}c agé g[ﬁgl vel {: ﬁromatlf 9¥drocarbons that

|ny I azo I azo
i sat ingbyle at lﬁ@qu hetsirdatoph ring membemsdcﬂmsmkﬁmr; mygern y)f nitrogen.

tetr L. drogui.nol.i n
o oxgﬂzé%ﬂ[ %’y éfoglpny?lluh% &ﬂ’r}]lg\{cg]lnflﬁp %’n, p&%&y&,&iyirlm} myl, pyrazmyl,
i §ot hyl‘akl@llrlsabgrrazniyh Yilryl, dllhlll(ﬂ)ﬂplb@pl)ﬁdl}d} thighyl, 1m1dazolyl thiazolyl,

oy agaP Ly PobeTen B bt S, 3¢ Rhiolnt vty

het epmmlﬁislazmﬂl ﬂdfﬂ&.olylb,liﬁdaa(ﬁl?l no}-thiatilak &gl is@thlazolyl purinyl,
pyri d| t hj rol vyl yrazol

furan
pyr 254 % Iy I&F?Jzélin CHX/I* 1n§(3¥1ﬁlepgépm1(olany rhegz&g&xfsu}e and the like.
i m dHEi@fda@ll Bitlups ¢aﬂfﬂ>@ |sMJstltufeﬂtof fds@bstituted. SERIERI¥A atom may be
rphol i.nyl , oxa oxadi azol yl, oxazolldinyl,
:‘T@t r ‘&P‘ky?fi QF WY Sﬁ“tf?ﬁ (é\%h M1 Wi whergip Bds Hzspyather substituent, if
t hi agelngd b Th hit@gemm,sume{efdamlrﬂiy ophbSAly bR %kﬂd%@&i(l e, N—O

are fuse ring élro conpounds cont ai ni ng
il

exanfided( %eltaﬁo@\bé ¢ éxab@gaé pesber pHS wol Q@@THSOW 08 p®matic
PCT/ fr@?rQ@@L 46 &&Zﬁore thQ }1811{11%% rfﬁ%? S'rﬁg [ %icgl{,deﬁq mn th? §e inition of

"ar omat | et erocy c
i nt ekrierecycls. néem\dgad sn@bﬂcers vown oy rgora am&ms (Qi &/, &, ING or S) link

2et ITRJOI r&nrﬁ%‘%ﬂ&q @grg(?#ggr II‘:ItII"]O C%a I n Cl Hﬁ'efelljliﬁh b]&g%g ':ét}?ﬂllas,rbut are not

eroato Ing ne
ni t r logsed to, dfktcelrbomm}bhl ’gvoo:laﬂﬂi)n Iatwﬂsude nittdgeh @ﬂdtn two nitrogen

[im rim

oyrid ¢ gllglé %911 a e%/;?rhgﬁtrﬂ%ﬁo e & $‘i 18 X‘Efﬁ‘il ﬁ%T %mpg%e/ §W? FOV s 2

t hi emvlhqcyclm ritgZinto tncytcm Az | When a 1iiphe biiligedPyé EdWlituents recited
oxazgl benzoi %g enz%8 nyl , benzthi azol yl,
|SOX§§§F§PgHm§?38 pippent on tha DEfsR  t et razol i,

i nd gmoui/ﬂ] 1, Z‘hétehhl"&ﬁinjﬁﬁlﬁﬁ"}ﬁh useUSE@iere@&l@ b ¥hall Fﬁeéétl%’l& charged
car bazaq azo in

benz%ﬁ?ﬁ%@@% ﬂ%@@ﬁ%&ﬁﬁ@xmﬁﬁ@@¥Weﬂ¢®@émdﬂw1*3

bt epoorn2y! gr ou @@t‘eﬁ@ﬂo BEreMmUMS bdrinUb@idtiRtedt iR aRShdt b &nore
The nitrogen atom may he 10 substituted or

uns UBErqeet plops ¢4 replaced nyithra nopebigfieser &0, Provided fhaprumaler

SubstaldnbRfire mafintail&f dnd @} the Iﬂﬁtlﬁ%ﬁ Regﬁfé il gtaﬁlla’ Icgrﬁl%)und When
hetﬁgwgtons may optionally be oxidized (1.e

and §tpyent 1Stk6105£1 ¢-0- Pk thep 2 &pdrogens on &eazltonm aiseniaced. Kto
and Qbaoans a'ré‘ndt B?esﬁft Qﬁr%inﬁvc R LELOGHE ou e éled. ﬁn%t R&ém BLE

than 1. Bridged rlngs are also inc
Hefi %rhomhwr hetpreeyehieldy edidto ba stystitigaalovitti mglrmmmgreupmemouble

ONe Yo d, 104 Ent&id@BFThal the Barbor§i %r&é%!}} (%O%EIC%})EA i)e?é‘art]( Wt)hm) of the

non- adjacent carbon or ni
bri dépgs Ripgdaudile bohds, asarsed hﬂndsln are double bonds that are formed between

two adjacent ring atoms (e.g., C=C, C=N, or N=N).
[00113] In cases wherein there are nitrogen atoms (e.g., amines) on compounds

30  ofthe present invention, these may be converted to N-oxides by treatment with an
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limted to, one carbon atom two carbon atons, one
nitrogen atom two nitrogen atons, and a
wa@a00bomsms t r ogen group. It is noted that a briBQgPUS2006/061973
al ways converts a nonocyclic ring into a tricyclic
ring. When a ring is bridged, the substituents recited
for the ring may al so be present on the bridge.
[00111] The term' counterion is used to represent a
smal |, negatively charged eci es such as chlori de,
bro wp&lélznwa@nﬁ{@ glemCEB taad/er i genperoxiden) ta 4fford dther. corpounds
[001 I r titu
S
Wi t hbathtiershbwyl niuggem apd Gty N omalaﬂi—d@}iddrivaﬁvw an fmles wherein there
val enci es are |ned and t he substitution
resu F‘i@u?rﬁenbar%ﬁ %Wb‘f?ﬁ@’ Ou‘?fﬁg fthe presef dpvieptinm, thesegoan be
ket ordplacel by siliton atol®Nprdvidydiheoesot Bmi 18N 8L I BHAL.
rephgﬁﬁg4 Let ubstltu nts are not present on
aro Inoi et - anyjagab TG moletpheneding in any gogstituent or

car beginGlaifér Qdonplut, @€ Méf:lnhtfo}x a't Sach @éc@n’e&et@maé&ﬁ&éntt biigd
with a carbonyl group or a ubl e bond,

i nt efAeEENRAEVeRh R ACHBFpEe. a Ay B)r s¥areRlg i feg@m@ shesvn to be
par t s(bstitfted with oty ﬁéa %)%r@grog%lglgy ?ﬁloﬂ& ft? Us$1 &1‘:8(&?9%1’1 up to

as used herein, are orne

Bet wiege R3¢ muaxj:}r@ldéﬁ it eachgccatrem:s is(sele¢ted indeyiendéoily fofm the
N=N) .. 10011 n, .cases, wher ei here are nitr

ato et{nétloé‘ °¥ i ‘Af"}é%)co hm %9?688?\’&]?“%“@ Of y¥1 ]%éé‘@rﬁ’ﬁrmlss‘ble

i nve-mymucn&mmamys BRIGO Biss E@fbduldd\- OXi des by

trea an 73 X\D 2007/ 070818 PCT/ US2006/ 061973

OXi d ﬂsé age eflé‘ fgnd t Wgﬁméqﬁ‘&ysé oV i@rerge A bond connecting two
per Oxtofhe f)a i, heh OUcH sObIMBNGRAPRIBIAG t0hny b8 on the ring. When a
veqﬁlon g g%s shown and cl ainmed nitrogen atons are

ns PUPEFtRg vethoutipgiepting heetaamnia Mihichgyersulsiduant is bonded
N‘ oXiodBe febtof @e cHRPOMALIFY Giveh %ﬁﬁﬁ%eﬂ@ﬁﬁ @ﬁlﬁtlﬁgﬁr g R%bBnded

quarternary carbon atoms on conpounds of pres
|nveﬁ@ﬁ@hMmPW@§@h§@ﬁU@@ﬁ5Cbﬁbﬂ@ﬁ@@Oﬁyﬂémm@ﬁbﬁmét@mmbhsme

pr ovbéilﬁnﬁsﬁﬁ%lyQ%Lﬁﬁtcoﬁl&ﬁmoﬁls r&%’ulﬁfn s@bIerHﬁ’)Qﬁlnds[ 001 14]

Wien any variable occurs nore than one tine in
const00iifdnt orhe plypsalipharieecuticaly mpespiabile” 1Stempﬂlyﬁ‘<ﬁ h@reln eorefer

36 eRGHose Eftﬁﬁcfuﬁ@sc fhaleFials n&)ﬁfﬂ)@ﬂg&ﬁt %n(ajor 'dgsélﬁ_pfo%g % Lhen are, within

at every o er oécurrence
gr oufhe seops hitsarnd wedieal jwighwsnt, suitald fwiushin@oBtaé3eth thdn’eﬂSues of

sai dhlﬂ)‘é@lﬁgmggynd%hhegp iuyut P}?cesc‘s%%xwl tl(:i"rdlta %rg Iallel“{' ic respc])'r%e or

thre each ocedr rene
sel e@ﬁl@fd)rqlﬂmhe pteqw@ht:dtgpnf goommenkigate ehéth |amedsmmibleclfend:ﬁiajsk ratio.

Al so nat,i stituents and i ahl ..

ar o ROFRTCC o SO R BBty RATP B SRR B prvasive

%iabb@htmﬂmmahdmmx@ﬁmﬁﬁﬁimN%e@mamhmﬁ@omﬁnanﬁdﬁﬁﬂbyﬂﬁmmgadd
nnectin

S N NN A R N
on time limitadjto, Mireral ar organic acid salts of basic groups such as amines; and alkali
or organic salts of acidic groups such as carboxylic acids. The pharmaceutically

acceptable salts include the conventional non-toxic salts or the quaternary ammonium
30  salts of the parent compound formed, for example, from non-toxic inorganic or
organic acids. For example, such conventional non-toxic salts include those derived

from inorganic acids such as hydrochloric, hydrobromic, sulfuric, sulfamic,
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15 substituent is listed without indicating the atom
via which such substituent is bonded to the rest of

wo b@7oospound of a given formula, then such subST/UE20061061973
may be bonded via any atomin such substituent.
Conbi nations of substituents and/or variables are
perm ssible only if such conbinations result in stable
compounds. [00116] The phrase "pharnmaceutically
acceptabl e"” is enployed herein to refer 20 to those

conpebestboricaendaitiial and theseitopreraresifsom argeitio aCIdlmmly @s acetic,

;
§ g R Rbie, Madll e DA AR lr BR T RSO RR pumote
of mmhb@oxywlm ghenylagetics ghutatrin benzeiccedisylicesul fanilic, 2-

br obfiypebe il ro oSG PR fpicrfpnd hironi, oxati
réasamhbﬂhmbenmﬂﬂkﬂﬂmsk ratio. [00117] As used

here| -phar nace tlcaII t e salts" refer to

deri v H%les 25 ?rﬂ’éc%‘pg%ﬁ’ %‘% aggﬁﬁl&ﬂ}&lﬁ? REFFERIRYentipipcan be
par esntieeipoace theipafmﬂct&rl@dnwmﬁﬂkdd?@n%aﬁﬁc oPhciiB 8Riety by
salts thereof phar maceuti cal | y acceptabl’e

sal t §°I}Vﬁ’&tr%ale°hef8@ né‘?ﬂé‘)dsn Qf«nqrﬁﬂm Fuch sl cambiigpRaredy reacting the

Or galfie§ add® bithascolris ¢¥fthdd@8bripAh@UPh §H&Bhl@ﬁeﬁmaﬁ%§m o
alkali or aorganic salts of acidic groups such

CBr bBRRFPRTECRIPY acifil WAREPTHA A OHSRRIA FOlyent, £ @eaplmaqgirg of the two;
sal t §eﬂefh¢1&%%ac{ue@usql@éavaqmel emaalemp&eia%tﬁaﬁo@h oﬁpog oghﬁ

quat ernary ammoni um 30 sal ts “of parent co
f or reptonityle assaypisired. Iripts af ywispble &ﬁlfs &rej fﬁmdgaﬁfffemgton s
org a@h%@éﬂz@al SERNcS X [fpéoe 'M&ﬂgﬁbﬁsﬂﬂlgmﬁﬂ 3 Easton PA, 1990 the
non-toxic salts |nclu e those derive FOm’i nor dani
aci ddiseloure efsvhighds b@myow@porhtydibsomf@mcc sul furic,
fo; 74 P

ﬁos Phori C an dadﬁi?tt }4 9011% ds ﬁér}ljﬁfd qgéleg ‘Zr%(&rug forms Any
org apprepousd thet willdh camveaccétnl o to prowjsie dire tnoacevﬂ:acgem (Ce a
gls Z g r(%) [%un(g é@n@ﬁﬁlﬁa i) 15‘5‘.? éljoﬁrug I\Wtém the %Tgf)é a?ngil sgirlt o% tthe invention.
phe nyhla@stfmms ofjpratiangs arp mﬁrknm\mo: in thahrt CBdriegamples of such prodrug
SU|f3§h51 2 acet oxybenzoi c, fumaric,
t ol uenes V?OHIC nmet hanesul f oni ¢, ethane di sul fonic,

@ﬁal i Cc,a) Bes@?ilcblfP&ﬂhkg'smdhted b}&HdBﬁrhlgadrd'i KBlse\i&01988), add\Brethods in
phar maceut.i ca 0 sent
inventio (g ﬁ%?ﬁg ?8%3 ﬂ??ﬂ%ﬂgéﬁﬁﬁﬂ‘ebﬁb%ﬁﬁﬁmnc
whi ch corﬂreesnwsa) baS| c or acidic noiety by
conven ] f hod nerall,, such salts
can be é) 2%17%’8 W A)me ﬁgf’lﬁ’w? Hé"e Priee: %%’ieélbbgr%%aéd Larsen
forms of dnbies Buﬁdgﬁﬁﬂuﬂda‘@te\ﬂﬂst Deigh LRI BYIRIRSA Jf ProdfBs Moy H.
% t he 13 sgﬁgprlat g;e or acid in water or in an

gani c %% e of the t wo;
gener alch yi. mngﬁt@gu@n%dp@glﬂeme&hbﬁém obl¥!p qcﬁt(@é );

et hanol , isopropanol, or acetonitrile are pre erre
Lists & B Rundgmel exls dovapad Ofﬁmwawflﬁéﬁwwgﬁte@ﬁf% 77, p. 285
Phar maceuyjogsglangci ences, 18th ed., Mack Publi shing

Conmpany, Easton, PA, 1990, the
e) N.Kakeya, et. al,, Chem PharBulZ Vol. 32, p. 692 (1984).

30 [00120] Compounds containing a carboxy group can form physiologically
hydrolyzable esters which serve as prodrugs by being hydrolyzed in the body to yield

formula I compounds per se. Such prodrugs are preferably administered orally since
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di scl osure of which is hereby incorporated by
reference. 15 [00119] In addition, conpounds of
wo coomore1s nay have prodrug forns. Any conpouPdr/UREING/061973
will be converted in vivo to provide the bioactive
agent (i.e., a conpound of fornmula 1) is a prodrug
Wi thin the scope and spirit of the invention. Various
forms of prodrugs are well known in the art. For
exanpl es of such prodrug derivatives, see: 20 a)
Des ngﬂr@hv Fp BomanydnstandéstoseurppringipaBy mm@aav;ednﬂx(emteﬂﬂ”\theehgestwe

%88_5%%?132 %é@&%&dﬁﬂlﬁ@ HE} Q%IYs’ed %r(: eatglmer RPis active, or in

Pr es thosel@8arces W)lerﬁhyl'éedybﬁoﬂcumfln e bipode Exgﬁplarcd physiologically

Bun g Hots G oo IR AR Gl G catiobenzyl,
Ps 0dB Ligsthoxybhzil, 1ndf§1§l E%Qgﬁﬁfeﬁm)l%ﬁetﬂﬁ C}éﬁk&%}loﬁ}@i ?;QI](yl e.g.

c) H Bundgaard, Advanced [1very Revi ews
8, pacelpxsﬁle(h&l) Bmlpyloxb)mdﬂlyl Bupldg]aayldxyneathyal , Jour nal

o AP IR bl bl 7,

p. 6&30)(%91%6113;10}@@1&:{]199% 105%8%}1' Nen, 38 %y"l’dx@

carboxy group can form physi ol ogically dr ol zable

est efxm ylc%msq;} %@l%glewo%}mg@ywd @ﬁlﬁmelhéwm&lmdogmally
e QﬁﬁlMyEéBlé/ésﬁﬁqlsecf ?d'r'&'ing)lé 11?91'3@ gﬂﬁl AR e glo?@lﬁﬁl}? Such
prodrugs are preferably adm ni st ora 5

WO 26te7$ BFDBA BrePOT] hySROUBLOE] S7iniqusy &in@hymltbe irh nany

I NSt RHELH OCClPrr 2RELDGH &t mygzgﬁ Bin 'ﬂ{gz{ %gscﬂged in, for
the digestive nzynes ar ntera mnis |on

be ue@tpith &edictinbClestisry: penciples argl Iautncv,e:d ErD ng,ﬂlhe%yal
i nst [ CLJdl Sy the

Exanp e§§ o%nﬁ%t%%rgﬂl)rc ﬁ Edéé’r 0 zlgtlJ corpor ?egirhseren} by
conpeireise of it antiretph. a | |nclude C1 6a|ky| :

%t ﬁ@iﬂﬁa ?ﬁnlz)f 0@§%ﬂ%,£§elﬁ c]\{jgge?n Z% gg{h%aglyt ngvegrI on, 1e Wherem

acet mey]mtdng/bﬁ thqsatmai; d)gsbnﬂ)e;i rxmx’e;ylhced by an isotope of that atom (e g.,C
rbonyl oxy- Cl 6al k

6al koxyca
p ro pl E@% yIC %ﬁyﬁllc @Wﬁ%@m |o¥ bydrogen lnclud)é tritium and d%uterlum)

et h oa@y @Eb Bﬂﬂﬂe@ liéfBiﬁt Bﬁdh,coﬁﬂp}éﬁ%ﬁ's QXMWY of potential uses, e.g., as
phen ycylox met

Hlards gncbg%geﬂ}tsgn gqtg;pélp@g]ﬂlg abiliy. ofapRipntisl Rhermeeratical to bind
We' | toKi\@%r&Hﬂ§b&E&9!oﬁsabﬂ #ér b AbRbYZRDLENMS %ﬁv%ﬁﬁ"on bound to

used for exang in the penicillin and cephal osporin
ar t sbiolggicp re §W§VWﬁVr@@“ ?-epared by conventiona

t echpomgs K n@@lﬁlpblﬁhdﬁ B?th@f)ltesenk BQdibh o ?lﬂ)@&@%ﬂtg@thgl

prodrugs’is well known in"the art and descr
f or preparation, preferably isolated and purified to obtain a composition containing an
amount by weight equal to or greater than 98%, preferably 99%, compound of the

15 present invention ("substantially pure"), which is then used or formulated as described

herein. Such “substantially pure" compounds are also contemplated herein as part of
the present invention.

[00124] "Stable compound" and "stable structure" are meant to indicate a
compound that is sufficiently robust to survive isolation to a useful degree of purity

from a reaction mixture, and formulation into an efficacious therapeutic agent. It is
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exanpl e, Medicinal Chemstry: Principles and Practice,

ed. F. D. King, The Royal Society of Chem stry,
w@avnr@sge, UK, 1994, which is incorporated hePei/msine/061973

reference in its entirety. [00122] Isotopically

| abel ed conmpounds of the present invention, i.e.,

wherein one or nore of the atons described are

repl aced by an isotope of that atom(e.g., C replaced

by 13C or by 14C, and isotopes of hydrogen include

tri t PigfarieA dhad sampeundspf the presentinyentioh du netedntaieradii-halo, S(O),H,

Such qgﬂﬁgunds have a variety of potential uses, e.g.,

fPand reagents in determning the ablllty

of a[0oa23int i alThehammeeieatt' s & Qh}l‘%ioﬁﬁassdc&tlb@f)ﬂ@éompound of this
proteins. or receptors, or for |nag|n conmpaunds of

t hi smlvﬁtmé’ﬁt"Yl@rPnBSEFPBretSSI"elﬁln?ﬂl‘??ﬁleé;dY cthet @ugpnye ar inpragnic olhis
or i phyéichrl @socid¥0d dludéyRREAHISonafng! MEcaBSERMnces the solvate will

i nvention are, subsequent to their preparation,
pr ef B cappRle pEisplations foi sxprmnlg Whencme ppmgtstsalvantamolecules are

co W&%br?bﬁﬂ:d%?ﬂﬁe% iapﬁttﬁé‘ of tﬁé’fy}’ﬂﬁlhgé/ soffd! 981y gé}'lé?k%n{l&sses both

or greate o preferab %9 conpoun
15 pi’cé‘st&ﬁtph@?ﬂﬂéﬁﬂﬁobhle(%b/&@stfawmpm Solystas énclydeietes,i s

L hengisRehdr mteﬁlﬁrfgﬂt&t ﬁgp n‘g&‘ t%g Lidgd 11(:!1 %\/[&h{;'ds o??oci}/ahan are

"substantially pure R L R
heregﬁwa@ybawwnmmhemhe present invention. [00124]

"Sta onpo « gture” are.nmeant .to
i ndi Eﬂgt e(ﬁa C%S%‘ﬁgg?‘%% eatlgln?sp% # %Ilﬂc%necrol G g mpgian
$Qr vipgeies.sol ation to a useful degree of purlty froma

reac th fQ; |a,t|qn|nt0 ,al efficac
t her @8 e age(?{seciﬂlﬁ1 Ciflg n%\D)rZ GE#GHo ST the treatinent of a
PCT/ (82608410 6  #3mnpl, @ﬁlﬁblﬂﬁﬂy inhdimanMad mﬂ:ﬁﬁleO(a) bﬁ&entmg the

D eseleLINEHLON. 0,00, contal 0 a bl SOk

P hyspmdxbpoas&mah@dlssage dte But YRR yeihedt dibtoSed ds M¥ARE it:QB)
re solvent nol.ecul es, whether argani¢ or

. nor‘&Eﬁff@ggﬁﬁ?ﬂsw%lEaﬁmég%% ASTelapIeT AIerde) felioving the

hy dr digsase-Rendie)Gausiiy r6@bdsiah B 10 FsR6 @tatet he sol vate
wi || capabl e of isolation, for exanple when one or

mor e[oglbﬁs‘]/ent mbhesERsrcally piecve amexng GiF H‘tt‘?é‘ée‘i 19 ipglede an amount of

crysi @mgoahd bfile PlesdnbBvETiBS ﬁféjt & lefFectRe lvdhgn adn%ﬁis’ééfgdealone or in
enconpasses bot h. . sol uti on-phase and isol ab

sol veombunatipn i, ighibit facies atndéor pleemng &@lﬂarywoattcetseat the disorders
et hapeddafefsn, Wﬁ&h%%@{o%scombﬁ%noﬁéQ%%fe?s 18 @Sjmﬂlﬁgd S amounts of

l'i ke, Methods of solvation are generally known
ar t . the peiive dnerosientssthet refult & the therppeutisreffectpahdtien admlmstered in

enc %Hﬁﬁﬁ%ﬁ%n,@gﬁalmuﬁt%ouﬁ}g FREShBhation of compounds is preferably
a synergistic combination. Synergy, as described, for example, by Chou and Talalay,
Adv. Enzyme Regul. 1984, 22:27-55, occurs when the effect (in this case, prevention
of thrombosis) of the compounds when administered in combination is greater than
the additive effect of the compounds when administered alone as a single agent. In
general, a synergistic effect is most clearly demonstrated at sub-optimal
concentrations of the compounds. Synergy can be in terms of lower cytotoxicity,
increased antithrombotic and/or anti-inflammatory effect, or some other beneficial

effect of the combination compared with the individual components.
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[00127] As used herein, "treating" or "treatnent"”

cover the treatnment of a disease-state in a mammal,
w@arowiozosh@ar |y in a human, and include: (a) prerenUsIVQg6/061973

the disease-state fromoccurring in a manmal, in

particul ar, when such manmal is predisposed to the

di sease-state but has not yet been diagnosed as havi ng

it; (b) inhibiting the disease-state, i.e., arresting

it devel opmant and/or (c) relieving the

di seH9E29¢ at e The tesm "phasmetantical eqrpesiionhmedns elsemplositizas e

st at v, unt

it e s S PO AR ARl i B R g aiona

pr espharmiqeviasaily ecceptable cirsiern A MHMeuMcelﬂy adeptxhl@éaﬁﬁ@’drefers to

al on tiQn
! 08B S 0 Ry By LR B
her eammale pardipydbi, mzinﬁrmlsamchxdhg,n&t Iadyﬁvant hecibRhitbr etliele,Such as

amounts of . th ngredi.ents that
F es ufoeht A @l i S B S koermins sepuy
in  wetibg mhtspmnulﬁ@ﬁmg%lgleiﬁs Glspshdibd 40206 %&Eﬁénmg Q@nts flavoring
conbi nat i on, of con&;un S 1S preferaij?n&ga rgl stic

combf§YAT: RSFUmEg Agpy, antibactsaal agerp gntl Bricagyg agents
Chouarfintispdmlid] ag¥ats, JBpdhdinkRdA Y2 fReOsH the hB&Lof aa%ngszraé?n and

occurs V\,hen th% effect (in this case, prevention
£

t hr ofigsaes Sy IPRECEE) g tabirearisiaTR fosmaleted apgerding to

conbhuhdel OMfaktdrs gtfeﬂai'lﬁﬁn hB Blkviel ot 1R bE 6rHﬁa1‘§fsf<§lClL t}f% art. These
t he co ounds when adni ni stered alone as a“single

agentoclugls, withayidingtation; the e agd seture ofifecetive agenidising formulated;

:3 lh:a{élg yu‘t%ﬁenm;\%ﬂﬁﬁl@ doct- g&h‘ﬁnan 18@%6%1}1&@ gqg 9? Mrf?ih {sRPR; it

cyt o’ln&%ii@l rpyte of %‘%’@ﬁ’éﬁ@@é ofifheicempaesitisnt gl thm‘dim@peutlc indication
ant i t

o't oot (PR Dl ity o@Dy D Blet R B6th o Bhangymon-
C ONMPBHEGHS diquit med, 2003] BROBLSY P@lew@%ilﬂﬁﬂ(ga(%age forms. Such
[ 00 Q

Conpagir] O iR RUBCTR A Mer SRR M fhyos FERBicR o e
conbdcting dgent, svchhddtionad agtedgn® baldg ltrtcludla(ﬂiin the formulation for a

h I t apl
P ey e i apye £ SR R, ey ooy el o
g e nethadelo§ omomepdkdtlini the 4rh eDamﬁptfo!sr oft shﬁami@ﬂ)ha‘m&icyutﬂfally acceptable
bi 0| Lecl;salaI & ]Tasatgltrs:%é\?ol‘?e% dn %he]é a‘finpﬂare %}p&q 1& a3 ag‘% Iro(l‘: rea(?lly

mamm S, 1l
vehi m/hmblesaouicemlch ds, lfererimple, [‘He&z&@fdhl 'STRhap@&I3Lfcal Sciences, 18th

filler wW.re Iatln e di si pntegrating
ngerits. Toohatet§ g Bioraet BT o e gty
suspieorsong agabbsviatoeat ﬁﬂédﬁl&eﬁi&iﬁ@ﬁ&ﬁneﬁ'a@&@lﬁk@g‘l x” for once, “2

agent erf , ents,, i bacterial agents,
ant R% JS’e’h ”%%ﬁ%ltr%c afPli egterleius, “hdotrdaspeless ¢ig

agendqaivald@pent ot gradfort iemd) aknd? for afilikRe SFRstficRims, “1.” for liter or
adni ni stration and dosage fornms. Pharmaceutlically

accaftrabmd-"dermpillditer ofmillfitorsintat formicelderaic macrokiters, “N” for
uNREmAf “l\fi’aﬁ)tr ﬁ{oﬁr%olwﬂﬁ Iildf.ﬂlrﬂone r%flf‘fﬂo%@l ink BISE AL or

ordinary’ skill inthe art
minutes, “h” for hour or hours, “rt” for room temperature, “RT” for retention time,

“atm” for atmosphere, “psi” for pounds per square inch, “conc.” for concentrate, “sat”
or “sat’d * for saturated, “MW” for molecular weight, “mp” for melting point, “MS”

or “Mass Spec” for mass spectrometry, “ESI” for electrospray ionization mass
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include, without limtation: the type and nature of

the active agent being fornulated; the subject to
wokiocl7dsiie agent - cont ai ni ng conposition i s to PET/US2006/061973

adm ni stered; the intended route of adm nistration of

the conposition; and the therapeutic indication being

targeted. Pharnmaceutically acceptable carriers include

bot h agueous and non- aqueous liquid nmedia, as well as

a variety of solid and sem -solid dosage fornms. Such

car r preetosgeny, {HRT foa bigh resahvtion, “DRMS 't fbdrigintes olutipmedsent s

and > Yy T . nt.. sy ”

i (i e SLE A8 e i3l ol Bl PR 0w “BBLC or

f or mhigh pressurd lgidachrampatogephyo TR BREGhKr rewege phase HPLC, “TLC”

stabil i,zation,of the act.i agent . binders, etc., well
cnovsor 48 ay i Bmptobaef, NAIRARE Mhctgap RS posSidhics speSiroscopy,
De's crIEptibopistonf<5s Erideled, e’ et ifGralohMeace eRttahbe«q” for
carrlersf“aggFfactorgcgpvolve Jdn their SGRGCLIOHh are
f ountMarigt gy Egr e Epless “br'efon brogd, “Heafor Aeize ando et &os thiw dayer
as, &%mazsgm@l € v R8P NGLORG- S« A B6 Gl L& heafl i
18th ed., 1 gg OL\/\,'nllﬁ‘ch I S | ncof por at e% shergP%gé%ﬁgnanons
r ef efagnliss tg ppeiskidleéinthe at.y. [ 00130] Abbrevi ations as
used hggein, are dﬁ%&@ﬁd as follows: "1 x" for once,
"2 x" for twce, " for thrice, "C' for degrees
G2l siudt "eq" for ebylivalent or equivalents, "g" for
gram or ms, "nmg! for.mlligramor mlligranms, "L"
Tor 11 (SPHEy |ite?°§¥‘9"‘cr1r€]" for mlliliter or
millil Me®is, " L" fethamilcroliter or mcroliters, "N
for 5 %%5ﬁal’ "M Qgro lar, "mmol" for mllinole or
mllimotes, "nin" f8%°inute or ninutes, "h" for hour
or houEsQAErt" forethgametitenperature, "RT" for

tenti time, "atm' for atnosphere, "psi" for
EﬁgundslE r square %@%%mh%onc." for concentrate, "sat"
or "satpebH of A Saisbﬁr@ﬁa%@h "MN for nol ecul ar weight,
"mp" for nelting point, "M5" or "Mass Spec" for nass
spectréﬁ%F?y, " ESI acetifci¢| ect rospray i oni zati on mass
78 WD 3Q07/070818 QU82006/061973 spectroscopy,
"HR' for high resolution, "HRVMS" for high resolution
mass Spect romret r ybenzylc- M8 for |iquid chromatography

Ss spagtronetry, .. ;for high pressure liquid
%ﬁron&tography, "1ﬁiﬁi§%y%or reverse phase HPLC
"TLC' Bffrreagantn | ajesrotorobiadmytralyethyldvRd)phosphonium
nucl ear magnetic r Aap troscopy, 5 "111" for
proton, "8" for dé@%g, @ﬁﬂ o§£singlet, "d" for
doubl eBBri't" for thdrgl @brontig¢ for quartet, "m' for

mul tip “br" for hrgad, “Hz" for hertz, and "tic"
for thbﬁ%‘%yer ChrIﬂB%E?t %g’?@‘ﬁ%z?yl&%p}“n@)'@l -bingphthyl g
2E", aBdcfZ" are SkaRethetBalyl desi gnations famliar
to one, kLIS TN 4§ Dnditic adBodtr Mhospine £ LMY

cDNA complimentary DNA
CHyCl dichloromethane
CH3CN acetonitrile
30 CsoCO3 cesium carbonate
DBAD Di-tert-butylazodicarboxylate
DCE 1,2-dichloroethane
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AcOH acetic acid MeOH nethanol EtOH ethanol EtQAc
ethyl acetate 15 Et20 diethyl ether i-PrOH or |PA
wo sopnosasiol HOAc acetic acid Ph phenyl Bn Penpgioo2051973

t-Bu tertiary butyl
benzotri azol
hexaf | uor ophosphat e
rac-2, 2' - Bi s(di phenyl phosphi no)-1, 1
Boc tent-butyl oxycarbonyl

BOP reagent

-1-yl oxytri s(di nmet hyl am no) phosphoni um

BBr3 boron tri brom de Bl NAP
- bi napht hyl 25
2MeS- ADP 2 nethylthio

adenosilfeMdi phosphdicklorapiitaneonpl i nent ary DNA CH2C12

di chl Ol {yhE
car bonate DBAD Di

t hane

RIS, bovyl ate D

1, 2- di @A oet haneDicTigylaABi2&6oxyalkO818

i cycl GHER Har bod

di cycl

fifﬁ/l% hl orog%{l&g;leag)ocdcl carboxyal te

Db BAL- BIGior £IPCDY | dfisepiopylcarbydinide 5 DI C or DI PCDI

dii sop
N, N, - di

Eagl e mMEM
f or mam_de

10

15

20

25

30

DME
DMF
DMSO

Iﬁ@%l C@&%‘)‘gt W%ﬁf'wgp%%ggécco s nodified

DVE  1D2mhe¢odmiheiNal iaitanedidVF di met hyl

1,2-dimethoxyethane
dimethyl formamide

dimethyl sulfoxide

EDC (or EDC.HCI) or EDCI (or EDCLHCI) or EDAC  3-ethyl-3’-

EDTA
FBS

HCl1
HEPES
Hex
HOBt
Hunig’s base
LDA
LiHMDS
mCPBA
NBS
D-PBS
Pd/C
PCys

SCX
TFA
THF
TRIS
KOAc

(dimethylamino)propyl- carbodiimide hydrochloride (or 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride)
ethylenediaminetetraacetic acid

Fetal Bovine Serum

hydrochloric acid
4-(2-hydroxyethyl)piperaxine-1-ethanesulfonic acid
hexane

1-hydroxybenzotriazole hydrate

N, N-diisopropylethyl amine

Lithium diisopropylamide

Lithium bis(trimethylsilyl amide)

meta-chloroperbenzoic acid

N-bromosuccinimide

Dulbecco’s Phosphate Buffered Saline

palladium on carbon

tricyclohexyl phosphine

Strong Cation Exchanger

trifluoroacetic acid

tetrahydrofuran

tris (hydroxymethyl) aminomethane

potassium acetate

30



10 DVBO di nmet hyl sul foxi de EDC (or EDC. HC1) or EDCI
(or EDCI.HCl) or EDAC 3-ethyl -
W@ doonmtdsys ani no) propyl - carbodii mi de hydrochl or¢TIES1006/061973
1- (3- di et hyl am nopropyl ) - 3-et hyl carbodi i m de
hydr ochl ori de) EDTA et hyl enedi am netetraacetic acid
15 FBS Fetal Bovine Serum HCl hydrochloric acid HEPES
4- (2- hydr oxyet hyl ) pi per axi ne- 1- et hanesul fonic acid
Hex hexane HOBt 1-hydroxybenzotriazole hydrate 20
Huni g' £3BQse N, N- tothssivprphospbetenyl ami ne LDA Lithium

di i sop m de Lit m. bi. (trlmethyIsHyI
ani de) i A met a-%@%@?@%ﬁ?%@ ®acid NBS
N- br omdag8i ni M demapneblulBSoIfikil becco' s Phosphat e

Buffered Sal | ne Pd/C pal | adi um on carbon PCY3
tri cyc phosﬁﬂﬂﬂ%su fgex Strong Cation Exchanger

TEA tr oacet | THE tetrahydrofuran TRI'S
tr|s (E{%é@iynet hyF3 amglr%%%et hane KOAc potassium
acet at &8EBCIWO 2007 40mofihd cRIGHdE)S2006/ 061973  K3PO4

pot assi um phosphate Li HVDS [ithium
hexamne si I azi gemoRysdrdiogaesi um sul f at e Na2SO3

ROl 1. e %@%ﬁ%@#k{%ﬁ%@ sz( dba) 3

t ri s( diPb@ipghCireehgzis Bt Driey dbipal lpackptit @rrocene]

10 dichloropalladium(I), complex with dichloromethane
Pd(Ph3P)4 tetrakis(triphenylphosphine)palladium(0)
(Ph3P)oPdCly bis(triphenylphosphine)palladium dichloride

SYNTHESIS

15 [00131] The compounds of the present invention can be prepared in a number
of ways known to one skilled in the art of organic synthesis. The compounds of the
present invention can be synthesized using the methods described below, together
with synthetic methods known in the art of synthetic organic chemistry, or by
variations thereon as appreciated by those skilled in the art. Preferred methods

20  include, but are not limited to, those described below. The reactions are performed in
a solvent appropriate to the reagents and materials employed and suitable for the
transformations being effected. It will be understood by those skilled in the art of
organic synthesis that the functionality present on the molecule should be consistent
with the transformations proposed. This will sometimes require a judgment to modify

25 the order of the synthetic steps or to select one particular process scheme over another
in order to obtain a desired compound of the invention. Also, in the description of the
synthetic methods described below, it is to be understood that all proposed reaction
conditions, including choice of solvent, reaction atmosphere, reaction temperature,
duration of the experiment and workup procedures, are chosen to be the conditions

30  standard for that reaction, which should be readily recognized by one skilled in the
art. It is understood by one skilled in the art of organic synthesis that the functionality

present on various portions of the molecule must be compatible with the reagents and
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Pd( dppf) C120CH2C12

[1, 1' - bi s(di phenyl phosphi no)ferrocene] 10
wale@hloosepal | adi um(11), conpl ex with di chl or onethasm®06/061973

Pd( Ph3P) 4 tetrakis(triphenyl phosphi ne)pal | adi un(0)

(Ph3P) 2PdC12 bi s(tri phenyl phosphi ne) pal | adi um

di chloride SYNTHESIS 15 [00131] The conpounds of the

present invention can be prepared in a nunber of ways

known to one skilled in the art of organic synthesis.

The &wBenasnwposstl. Bheh regirictivanto thawpbstiticnts thatrrd@mpatible with the

synt | j : ' hel,ow
¢ pget po bR IRE By B ARS Sht HARIE il spy g
synt imethiods mnyéhende okl stry, or by variations thereon

as a i at ed, by, thase ski.ll in the art. Preferre

met hg@g% 0 i ngf ‘Ggleﬁ‘ls trecﬁﬁlélz?flgtgaﬂaP%*‘?rerHaJ?roQ"nilﬂ%@&m in the
déscplatneinl bizing wyntiidtie rowa i thio fisldas e petidiatsBeicd 6F théprotecting
sol vent %%ﬁgg riate t9 the reagents .and materi

I
onpl 59708 e O R ol ThpoleRaE RS Prosd Ml prgpounds

ef f edésetbedlih thid inbertion UAE eitBéAaE cR¥cdubOfScrivild the&fhaiy alternatives
the ar thesis _that the functionality

of. organic s .
pr esEHfe Bﬂn?%g‘i%lloﬁ‘?fd%/ gt@g‘l’f’o‘ﬁ‘fi v ‘B%EP ceiseret@aps Itk gpriche

t r ansHaAB! WaBB Ik s 3 Elitios, Wobj. sonetines require
a_judgnent to nodify 25 the order of the synthetic

dPeptl0dtdlt o setbreferdses qiiar hetein perhepby ducomomderkimheinestirety
anot R&kin bl RefBeAlR MahRRERisPniResHeTh 8L &?fﬁgcﬁf @G{)sﬁﬁ‘éeld irbgridine

invention. Also, in the description of synt
et hawkpygidersqopwausis ueskil ap staiting mgtesials fertbe srepryetiontedt

al | psRRAS&DLAHRARL ANV ARELE kR RnovW Gl ﬂtﬁg{ir{]ﬂldq}tﬂ% lge%n of

sol vent - react.| on at m)spher e, reaction nperature,
dur ag¥tensively reviewesk géor exammles f chethodsasofup fou dlechuepesatiompepyridine

oS i i Qns n f or. at 5. ...
?gac fﬁjlﬂl o[%{ﬂ d{%ﬁi S'ci: sgﬁlg%?ﬂéé 1 %Q'r Iégoglln% %f C %ég%ﬁlls’glg (ﬁ}y [gxlﬁledlne and Iis
ski | Perdvdtimest Re Tha@hemistty af $letenabgelst Govgpopydsp AbraskovitdheR.A., Ed.;
int ; ani t IS that the f tionall )
o e ¥y SUREUE, AL D98, S0Py bB Gt L POl e
c onpHetetvcecliviGhemishrg, Ve al) SotorgAd. aiRIIMVIG1RP0Y,/HIE A8 mon Press,
PCT/ LJS2 / 73 >tions.pro ed. C .
r est ﬁ?‘g%glﬁgg%‘g bp ﬁgg'g‘%ggofnf’r égffygjg?%éﬁ’océ’?)éc &Kﬁﬁg’ﬁy’r Bpk>
a0 t hMcI(ﬁl;plrﬁ,aExt. iPerzamomBicts, Nefér Whirlk, 11996; pp @ &8d0). mgﬁ&ﬁrf&nt
to one,sKki in the art a alternate, nethods nust
t hen SRRt e e 0 0 o {ubytfitPd Airi e ShLerifoR pomRainds
anot txeful axgtating mastisle Fa theeparhitibh 6f Sonpoditidiof thePreséi Yavention

synthetigc. route jn this field is the judiciqus choice
of tH& Wﬁﬁ 5P e ar{;?’tﬁﬁ‘ﬁ%%’-’@ﬂ CHBIS SRR EIEY P RE Gsrexaples of

r eacinbiedsfuseral fop e lprpaRupSofpyBafihe 4nd pyRBICAIRAAE haterials
g scrib n”tggs |nv2nt|on, An aut horjtative account
sciThi iy X iEatghyindle erassix et ecyekreCenrgunés Taylor, EC.,
g acEd.{ Jolh Vildy an S eRN NN ilod3,(WE18bgect i ve Groups In
ani c
g [00134] Representative pyridine compounds of this invention can be prepared
as shown in Scheme 1. Suzuki coupling between an appropriately functionalized
pyridine, such as 1a, and an appropriately substituted aryl or heteroaryl boronic acid
30  orester 1b in the presence of a base such as aqueous sodium carbonate in a solvent
such as toluene using a catalyst such as fetrakis(triphenylphosphine)palladium(0)

provides the biaryl compound 1c. Using a modification of the procedure described by
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Synthesis, WIley-Interscience, 3d Edition, 1999). 10
[00133] All references cited herein are hereby

wo p@anpsiat ed in their entirety herein by refPCEOISE6/061973
Met hods for synthesis of a large variety of
substituted pyridine and pyridone conpounds useful as
starting materials for the preparation of conpounds
of the present invention are well known in the art and
have_been extensively reviewed. (For exanples of

net h5@8 Wab . eradr/. Ong Ghewpd P8, HOR), 3R9-BY4)i isite gdiBragionl of N-
ri
AR R S A e o

The afitangt Gyigudrd pieorgampdijhiim cea@onty gives) sfter/atmwmwoﬂmb,, the

R A
Tt ity amins QT Al R el S s freaition to
ChenitetV: ~tyimetlylsilyldldiriined. t(See; Migihiacahder MoK Ob-@mombtalile@hem.,

Perg , BEMIYbrk 84 65:524;
TR T M Yok e TR Esna PR Tie i 39915420, 155
]I\-/bgloKhmpakyAeﬁ FE@: alPer Q}ég[lol'h%#?[ EBS, ?(NSW{SYQJIKaan%Qﬁn A?Fbt al., J.
t esis of a e variety of
subsg}‘? L#g'ﬁ g%r“r%faméy\gﬁt?mﬁ Pifila befer %%ﬂﬁémet’% 1996, 7(6),
usef U835qané$taist DND. &rat.evi Glgschan., 1002, d?rmr)a%nﬁ&e 68‘up1mg
g@npgunds of the present i nventi on

°SRrd R4 R anpantiaielt Whtyied W?@v 1%@%41(1@( ;ﬁafrexample Boc-
exanpilgarfit ac1ﬂfbtrﬂiflk§§§ng'b%ﬁﬁﬂlé cduBling REceRls SREH Qst E@@I ‘f’ifOBt and

pyrim di ne and r|n1done starting materials

The Bpissnedpteed. ( Of AlterprbivER@IPIIBE Topeests Serit Bam éy%,| chn, Y-a.

Conposiafsdrod 29049 f60 ﬁ4 . Furthéh

New Yor k rf{ g93: "Vol ugt mam]ﬁ%gig}r{\ég@%{%tgﬁ \/g§ GUES on A using
pyr i Behedsdaapinrns slsrﬂleel i the ﬁlrhvfeﬁgﬁwynfépﬁlbwﬂkmeqzmﬂemnal

8 ShMduhd oPHIG Rntlon. %? &O%Hé d&% LS eﬁx@xﬁl‘ﬁ acid moiety,

appropriately functional | zod pyri suc fac

and %nBap gioapeandedleyrotsaied wiith IFddo givy Itheyclobexgt manhyl amine

boro [ I sene

o fraffl Fhob Rl oRlae ikl 15 Bl SOSRESAYy QS ur

t ol u‘@ﬁba sigiablg Oald@ratSmh)%tm shllathpeaenzoic acid in a solvent such as

tetr tri h ine)pal | adi un( 0 rovj des the

or ar eI BCHEERERER 4 i Sen-FTAloD o oaficfisroups on R and
yu() OCRﬂiﬂrcemg@f:h@ﬁ bibRamilys BanyM} \25@1%7&&3% 18own to one skilled in the art
PCT/U82006/06%973 Hart (Hart et al . Og.

Chen?! orgagissynthests3yill epsgdditianal compayingds ofgin éwamtw@n of N
trimethylsilylaldimnes fromis and lithium

bi s(trinmethylsilyl)amde, followed by the addition of
Grignard or organolithiumreagents, gives, after

aqueous workup, the primary amne id. Alternately,
organozi nc reagents can be used for the addition to 5

the N-trinmethylsilylaldimnes. (See: Mginiac, L. et

al., J. Oganonetallic Chem, 1997, 548, 269.,

Mginiac, L. et al., J. Oganonetallic Chem, 1991,

420, 155; Katritzky, AL R et al., J. Og. Chem,

1995, 60, 3405.; Umani-Ronchi, A et al., J.

83



Og. Chem, 1994, 59, 7766.; Villieras, J. et al.

Tet rahedron Asymetfy, 1996, 7(6), 1835.; and Staas,
wd200D07818 al ., J. Org. Chem, 2002, 67, 8276.)PANUS®06/061973

coupling 10 between | d and an appropriately

substituted carboxylic acid (le), for exanple Boc-

tranexam c acid, enploying suitable coupling reagents,

such as EDCI, HOBt, and base, generates if (for

alternative coupling reagents see: Han, SY; Kim Y-A

Tetrahedron, 2004, 60, 2447). Further manipul ati on of

funth&BQI_groups on A using nethods known to one

ski | In the art of organic synthesis will give

addi ti enal 15 compagipdyy of thesinvention. For

i nsta en Ais,a Boc-tr XxaQ ¢ aded-HMbisety, the

Boc é?ou c n be—deprotected Wi FA-L9—9+¥8-Lhe

cycl ohexyh¥mt hyuagigigg deri vaty The) P¥fgLdi ne
N-oxi de dgfivatives | g can be pr é?ed byﬂ@x&datlon of

if wth a suitable oxidant such as n}chmngperben20|c
acid in amol vent such as chlorgformor

di chl oronmet hane. Further mani pul ati on of functi onal
groups ogtR3 and 20 R4 in conpounds of fornulas |f and
I g usingJmet hods known to one illed in the art

or ganHeN syYjt N&si s BEidLIHOgE ve ' Ral cmﬁﬁ%ﬂnd

this inventN 83— Wo—20667/ 07Q81 EQT/US%GGG#OG 3
Schene 1 H Ré(o—l)’?CPP*bN& 0 t Y Rt) L1HVDS /%%4 /\
Suzuki coupltng ' ~Rétdb) R11IMyQl, R%Br R3 RIL Li, or o
R11ZnBr 1a;{c R11 R11 R11 H2N N1 DCl, HOBt HN N
MOPBA HN N O R3 R4 A-COPH A LO | "™\ R4 A~O (\J 4 R 1d9
RB R3R 1d if 19 5 [00135] Alternately, the R3 noiety

can |t roduced v uzuk| couplln t.ra ) i

I gt eﬁ’%ﬁ%ﬂt he @WW@ p %ﬂ%ar} b1 ‘Pfg’ﬁ%ds &lé%%%‘?ﬂ“phng
Couptiangy latnie tie sfz'tﬂhesa RP KM iR SeheneU b\‘ﬁégishwoﬁgh@odeﬂveen an
chl ori de, |tably substituted nicotinic
aci GRS Ul el SpR eI Sbsitted motinic
f uncidioaaivedre 28/8@ APZip P@rfaﬁﬁgﬁﬂé‘tmﬁﬁiz@@ of¥andzfik "i‘éa&éﬂt usmg a
such as tetrakls tri hen osphi ne) pal | adi un(0

sol vyt sk aégetrzﬁ;qgmphen %phosphme)palla ium(0) in a solvent such as THF
10 provides a ketone of formula 2b. (Tsuji, J. Transition Metal Reagents and Catalysts:

Innovations in Organic Synthesis, John Wiley & Sons, 2000; Tsuji, J. Palladium
Reagents and Catalysts: Innovations in Organic Synthesis, John Wiley & Sons,
1996.) Alternately, ketone 2b can be prepared by addition of Grignard or
organolithium reagents to an ester or Weinreb amide derived from nicotinic acid

15 derivative 2a. Condensation of 2b with hydroxylamine hydrochloride generates the
oxime, which can be reduced to the primary amine 2¢ with zinc dust and TFA.
Amide coupling between 2¢ and carboxylic acid 1e employing suitable coupling
reagents as described above in Scheme 1 gives 2d. Suzuki coupling between 3-
bromopyridine 2d and an appropriately substituted aryl or heteroaryl boronic acid or

20  ester 1b in the presence of a base, such as anhydrous potassium phosphate, in a

solvent, such as dimethylsulfoxide, using a catalyst, such as Pd(dppf)Cl,eCH,Cl,

complex, provides the biaryl compound 1f. Further manipulation of functional groups
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10 provides a ketone of fornmula 2b. (Tsuji, J.
Transition Metal Reagents and Catal ysts: |nnovations

WO ooQogmme ¢ Synt hesi s, John Wley & Sons, 2000PCTE82006/061973
J. Palladium Reagents and Catal ysts: Innovations in
Organi c Synthesis, John Wley & Sons, 1996.)
Alternately, ketone 2b can be prepared by addition of
Grignard or organolithiumreagents to an ester or
Weinreb am de derived fromnicotinic acid 15
der i vafi RS, 2wl RQuing eredimtls brovafto 2he skilldd il hdracbof baahio eynthesis
hydr Of | de.. erates the. .oxi whi ch can be
redug@gggéhgﬁ%%g#?%%P?mgﬁfﬁg1§@H%5¥h zinc dust and
TFA. Am de coupling between 2c and carboxylic acid |le
enplgyiﬁgééuitable coupling reagents as described
abov IP heme 1 gives 2d. Suzuki coupling between 3-
br onopyrgili ne 2d and an apprepriately substituted anyl
or hetepigaryl boteocg acid 20 ester |Ib in the
presen®e df base—sueh a® anpydtous P8I si umHN | SN
phosphat e,\i/_a 2)gobment, such i mpthylsul f oxi de, KN _x
using a cat J@%t,N&u&h as Pd(dp ﬁfglg%¥§ff conpl ex, R*
provi des the bi ar wupiwgnpound | f. Further mani pul ation B
of functiongl groups 84 WO 200%4,070818 2¢
PCT/ US2006/ 061973 on A, R3, and R4 using nethods
known to one skilled in ghe art of o&ganic synt hesi g
wi Il give additional compounds of thiRs-B(@Wenti on.

2 Oj It NH2OH HAHW | =N
2) REZaBr—R—a—2)—Zn, - Br—Negrshi— Br 2
coupl i ngABIOH2a 2b 2¢° RI1 R3RB(OH)Suzmidupiencl , o8P 1 T
\J 1b _,< R4 A-CO2H AHNO R&" Suzuki coupling A10 a R R
le Br R3 5 2d If [00136] Aﬂpitional pyri di ne 1f
npounds of this invention can be prepared as shown

in Sooedd 3. Megitohil peadipd todghoedsWEEs RReARR CADEd REfAtd as

substi t ut.ed .aci o . .
shown in gcheme%. Negishi coupling between an appropriately substituted acid

J
X

chloride, derived from isonicotinic acid derivatives 3a, and an appropriately
substituted organozinc reagent using a catalyst, such as

10 tetrakis(triphenylphosphine)palladium(0), in a solvent, such as THF, provides ketone
3b. Alternately, ketone 3b can be prepared by addition of Grignard or organolithium
reagents to the corresponding ester or Weinreb amide derived from isonicotinic acid
derivatives 3a. Condensation of 3b with hydroxylamine hydrochloride generates the
oxime which can be reduced to the primary amine 3¢ with zinc dust and TFA.

15 Amide coupling between 3¢ and carboxylic acid 1e employing suitable coupling
reagents as described in Scheme 1 above gives 3d. Suzuki coupling between 2-
chloropyridine 3d and an appropriately substituted aryl or heteroaryl boronic acid or
ester 1b in the presence of a base, such as anhydrous cesium carbonate, in a solvent,
such as dioxane, using a catalyst, such as Pdy(dba)s/tri-z-butylphosphonium

20  tetrafluoroborate, provides the biaryl compound 3e. The pyridine N-oxide derivatives
3f can be prepared from 3e as described above in Scheme 1. Further manipulation of
functional groups on A, R3, and R using methods known to one skilled in the art of

organic synthesis will give additional compounds of the invention.
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chl oride, derived fromisonicotinic acid derivatives
3a, and an appropriately substituted organozinc

WO e@genisigisi ng a catal yst, such as 10 PCT/US2006/061973
tetfakis(triphenyl phosphi ne)pal | adi un{0), in a
sol vent, such as THF, provi des ketone 3b.
Alternately, ketone 3b can be prepared by addition of
Grignard or organolithium reagents to the
correspondi ng ester or Winreb am de derived from
isonicotinic acid derivatives 3a. Condensation of 3b
wi t hghwdleaxy! am ne hydrochl oride generates the oxine
mhicﬁ can be reduced to the primary amne 3c with zinc
dust andORFA. 15 Ami de coupl Rffg bet ween 3c and R

car boxyl i dﬁa I | oyi n u'YBBIe i ng K
reagent¥ a ﬁscﬁﬁggg?LnaS e 7abov§8§§§£g,3&b“ | A
Suzuki coupk#flg bgtweep 2- chl Pyri djjpe 34 and an N
appropri ately subsyidfidit ed aryl | heteroaryl boronic
acid or ester |Ib tdiphhe presence of a base, such as
anhydr ous cesiun1cargonate, in gpsolvent, such as 3c

di oxane, using a catal yst, such as
Pd2(dba)3/tri-t-butyl phosphoni um 20 tetraf | uoroboratg,
provi des the biaryl conpound 3. TheRoWPHzne N-oxide g
deri vatgpegsiopsf can bezﬁée Pﬁﬁd from 3abas descri bed | \ﬁ
above—TTm—Scheme—i— Fur i pulfation of tUnctthaI _N
groups ofGRHR3, and R4 Uding net hoyaukicaeks t o ofe ,
skilled in1¢he art of organ¥c synthesis will give R
addi ti onal conpounds of the jgnvention. 85 WO 30
2007/ 070818 PCT/ US2006/ 061973 Scheme 3 OH R11 R11 O

14 1) SOCI2 O r/,1B"1) NH2OH 2N I\/,i a ~ N 2)

R11ZnBr Zn TE |[RNegi shi 0 d  coupling 3a
3b 3c _ﬁll}ééél_» R4& oﬂlpz R R4 EDCI, HOBt AHN O |
( "~1 ~ 0
RS

~~1 1b | % CO2H Suzuki coupling le C
R3 3d 3e

3f
[00137] Representative pyridone compounds of this invention can be prepared
5  from protected hydroxypyridines of formulae 4a, 5a, and 6a as shown in Schemes 4-6
by applying the synthetic methods described for Schemes 1-3. The protecting group

R, for example Me or Bn, can be removed with either boron tribromide or HCI to

reveal the corresponding pyridone compounds of this invention.
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R11 R4 nCPBA HN ~I A~-ON ~O R3 3f [00137]

Representative pyri done conpounds of this invention
wa@an7loeosps epared 5 from protected hydroxypyri BETES2008/061973

formul ae 4a, 5a, and 6a as shown in Schenes 4-6 by

appl yi ng the synthetic nethods described for Schenes

1-3. The protecting group R, for exanple Me or Bn,

can be renoved with either boron tribromde or HO to

reveal the correspondi ng pyridone conpounds of this

i nvefieheme4 86 WD 2007/ 070818 PCT/ US2006/ 061973 Schene

4 OH OR R11 OR 1) SOCLg NH2OH H2N' N p O_|,

--1 \R4 Zn )38é| 2) Zn TrA~[UR Br Negishi Br R OR

coupl i | SMa R11D NBZOR1 1 N N
R3- B( OH) 2 Ep@l N J 1b M A-Co2R AOR4 | J
Suzuki coupl 1& BY 49 2ngfR 0 R4
Depr ot ect i orﬁrHN NHcou Br Br
4a 4b 4c
R=Me orBn
" 0 11
R R R3-B(OH), R OR
EDCI, HOBY HN™ ] \j\' 1b AN Y] \j“
/\‘ X
A-COH A~ 0 R* Suzuki coupling A~ 0 R*
Br =
1e
4d 4e

Deprotection
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R3 4f 87 WD 2007/070818 PCT/ US2006/ 061973 Schene 5

1) SOCI2 OH 2) R11ZnBr R11 R11 Negishi O N coupling O
woldy/oMd2OH H2ZN ( NZ, N o RA~ OR 1) CDI,. H( MehddB2006/061973

RAS~OR 2) Zn, TFA R4 OR Br Br Br 2) R11 MyCl or Ri1

Li 5a 5b 5¢ R Me or Bn R11 R3-B(OH)z R11 EDCI, HOBt

HNL I N 1b HN I N /'/ A CO2H A ORAS~OR Suzuki

coupling A~-OR4/OR Br R3 1e 5d 5e Rl11l Deprotection

HN NH ALO RAYYLO R3 5f 88 WD 2007/070818

PCT/ 80067 061973 Scheme 6 OH R11 0 | \ OR 1) SOC 2

Ol \ OR1) NH2Gysof4 YN 2) R11ZnBr R4 YN 2) Zn, TFA

2)R"zZnBr R RM

Negishi
O)\(%N coupling 0 | SN NINHOH N | SN
l /\%\ A

/W/\ or OR 2)Zn, TFA OR
R OR 4)cDI, HMe)NOMe  R* L ) R* L
Br 2) R"MgClor R'Li
5a 5b 5¢
R=MeorBn
R 11
R3-B(OH), R
~
EDCI, HOB TL [N 1b HN/KFN
A0 /%\OR A/&o >7 SoR
A-CO.H R4 Suzuki coupling R4
Br R3
1e
5d 5e
R‘H
Deprotection TL)\K\NH
NS
A OR4/1/&O
R3
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G Negishi O coupling 6a 6b R Me or Bn R11 R11 OR

OR R3-B(OH)2 H2N\ EDCL HOBt HN 1 b YEN A-ON R4
weR@OAHSE C| Suzuki coupling le 6¢c 6d Rl11 HNPCQRURD6/061973

A O/Y N Deprotection HNR4 R3 A---O ~zH O R R3 6e 6f

[00138] Representative pyrimdine conpounds of this

i nvention can be prepared as shown in Schene 7.

Suzuki coupling between an appropriately 5

functionalized pyrimdine 7a and an appropriately

subsBrhemeti aryl or heteroaryl boronic acid or ester

1b,

provi des the i aryl _conmpound. Basi
af fords ackﬁgdﬁ(Fﬁapﬁvéggng Negi 6#1
the acid chloriﬂg

and an approp&gdfély QURSTABrut ed or

enpl oyi ng reagentls descridgsdi i n Sche

as descriped for the conversion,ef la to 1c,

hydroh%sis
9 g) NBgHveen
er vat rves—7b™
IT0Zi nc 2) endemt
C2 provides 10

N derTved—from aci d

ketone 7c. Alternately, doepibme 7c can be prepared by
addition of Gid®ard or organolithiunibreagents to the
cor respondi n§d%&¥Bnor Wi nreb anide derived from

aci d derivqﬁives 7b. Condensati on ofRJc W th

hydr oxyl am

e hydrochl ori de generate t he oxine
whi ch C&QNW& t d e pr i WBHM%WF wi R B9
1 de—cougling nd

dust and TFA.

1b

bet n
car boxylic (ﬁfle enpl gy sui t\ab %Rﬁgﬁpling 15 .'
reagents as ‘described in 3Cheme 1 givesCre. Fowetepupling
mani pul ati on of functional groups on Aﬁ%RS and R4
t

usi ng met hods8&nown to one skilled in

art of

or gani c R

10

15

HN /K(\KOR R
0]
/& I// N Deprotection TJ\;/Y\%

Ko /Y
R4 R3 A o /\\( NH
R* 3
6e
6f
[00138] Representative pyrimidine compounds of this invention can be

prepared as shown in Scheme 7. Suzuki coupling between an appropriately
functionalized pyrimidine 7a and an appropriately substituted aryl or heteroaryl
boronic acid or ester 1b, as described for the conversion of 1a to 1c, provides the
biaryl compound. Basic hydrolysis affords acid derivatives 7b. Negishi coupling
between the acid chloride, derived from acid derivatives 7b, and an appropriately
substituted organozinc reagent employing reagents described in Scheme 2 provides
ketone 7¢. Alternately, ketone 7¢ can be prepared by addition of Grignard or
organolithium reagents to the corresponding ester or Weinreb amide derived from
acid derivatives 7b. Condensation of 7¢ with hydroxylamine hydrochloride generates
the oxime, which can be reduced to the primary amine 7d with zinc dust and TFA.
Amide coupling between 7d and carboxylic acid 1e employing suitable coupling
reagents as described in Scheme 1 gives 7e. Further manipulation of functional
groups on A, R3 and R4 using methods known to one skilled in the art of organic

synthesis will give additional compounds of the invention.
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synthesis will give additional conmpounds of the
i nvention. 89 WD 2007/070818 PCT/ US2006/ 061973 Schene

WO 20Me7@)8 R3-B(OH)2 OH R11 N 1b N 1) SOCl2 Crdu/Ub2006/51973
/ NONN R4 Y Suzuki coupling 4 Y 2) R11ZnBr 4 ( X
R R3 Negishi RR3 X =d, Br 2) NaOH, MeCH coupling
7a 7b 7c R11 R11 1) NH2OH H2N | N EDCI, HOBt HN N 2)
Zn, TFA RA~Y'N A-CO2H A,--ON IR3 1le R3 7d 7e
[00139] Alternately, representative pyrimdine
conpd¢heee Tof this invention can be prepared as shown
in Schemepfe Condensgtion of t =3 O-ketoester 8b,
prepared § aggor dng® t8O8znodi fjied procedure of R
Mai baum(%\gygﬁ Cheni .1b 1988,0%5\{%9_ )1 S{ickh N\j
am di ne undgg_lyasic conditrons, ygm as—formam di ne || N
and sodi ung#ef hoxi $euki epuplimet hangl” Yyi el AR Zher /\f
pyri m done 8c¢ The pyrim done can ke conlegithed to %GRS
chloro pysigigli n& BT NePlo steps with geedghor us
oxychl ori de ;\nd then reprotection?df the amine with7e
Boc- anhydri d&. Alternately, the pyrinidone can be
converted to the 10 ggnresponding triflate 8e w tR!

sodi um h ide and
I\I-pheny|1¥'ﬁ{zpﬁuoron'bl\l ANESH f oni FREHOBZ uki cmﬂfkn@

———————

N
3
bet ween propriately __muncti [,zed pyri nm.eakpnes/ N
8d/ 8e aﬁ?p’aﬁﬂ‘appropri aﬁeﬁ/y subst %%ng aryl O:R 3 4/ 3

. . . R
heteroaryl boronic aci dRor ester I'B, as described f&r
the conversion of la to.c, provides 8. Followng .
renmoval of the Boc .group with TFA, the resulting am ne

i s clH0B%d w tAtteiiateba rdpeosatititive poridlidi @MPb@ids BOthis invention can
swtgnbl e couatgl n .r%la ent (gc;l described in Schene 1 to

g VTP ARSI | GBS R e rarogR B rappred

A5 Racoraing 164 mégifRE pfoRbeast MABAWD( A Qrgo.@erﬁ.klédt}el%, 1869.), with

the art of organi¢c synthesis will give addifiona
Conpmgmgpn of hasiq Gopditipnspsiich as formamidine and sodium methoxide in

methanol, yields the pyrimidone 8¢. The pyrimidone can be converted to the chloro
pyrimidine 8d in two steps with phosphorus oxychloride and then reprotection of the
amine with Boc-anhydride. Alternately, the pyrimidone can be converted to the

10 corresponding triflate 8¢ with sodium hydride and
N-phenyltrifluoromethanesulfonimide. Suzuki coupling between an appropriately
functionalized pyrimidine 8d/8e and an appropriately substituted aryl or heteroaryl
boronic acid or ester 1b, as described for the conversion of 1a to 1¢, provides 8f.
Following removal of the Boc group with TFA, the resulting amine is coupled with

15 carboxylic acid 1e employing suitable coupling reagents as described in Scheme 1 to
give 8g. Further manipulation of functional groups on A, R3, and R4 using methods
known to one skilled in the art of organic synthesis will give additional compounds of

the invention.
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90 WD 2007/070818 PCT/ US2006/ 061973 Schene 8 R11

HNyR4 R11 CDI, then Boc, N ONH2 Boc,NOHHOO0 O
woope7o8s@®H /JI\/~J\ HO CEt OEt 8a i PrvpCl 8b PAWURMO6/061973

R RL1 1) R3-B(OH)2 NN R4 1) PCC13, heat Boc, N NV

R& 1 bHI NHHI1 IN2) Boc20 Suzuki coupling O or R

8c 1) NaH, PhNTf2 8d, R=Cl 8e, R = OIf Rl11 Rl1

BOC. NR4 4 HY 1) TFAHNNYR iNA(r) i N R3 2)

EDCI, HOBt R3 A-CO2H |le Sf 8g [00140] Methods for

the Sehemeckis of suitably substituted aryl or

heteroaryl, boronic acid or esters |b, suitably .

substituted car boxylic acids (A CR2H)le, suif §#'5

substituted pyridyl %ge des, and exanples of .
mani pulé\tl on of funct grou °§* are descﬁ bed
in Publi % Pat gnt JAppTT catlbns US2§060009455AT
and
oSN ok O
8a iPrMgCl
8b
11
h . R ) R3-B(OH)
Boe N\\rR 1)POCl, heat ~ Boow N\\rR4 1B
He L ww g Ho N
2) Boc,O 4 Suzuki coupling
o or R
8e, R = OTf
R11
Boc.. N.__R*
N A
N
R3 2) EDCI, HOBt
A-COH 1e
8f
8¢
[00140] Methods for the synthesis of suitably substituted aryl or heteroaryl

boronic acid or esters 1b, suitably substituted carboxylic acids (A-CO,H) 1e, suitably

5  substituted pyridyl aldehydes, and examples of manipulation of functional groups on
R3 are described in Published U.S. Patent Applications US20060009455A1 and
US20060154915A1, which are incorporated in their entirety herein by reference.

For example, Scheme 9 describes the synthesis of a specific example of R*-
B(OH), (1b) when R’ is a 4-hydroxy quinolinone moiety. Intramolecular Friedel-

10 Craft acylation of 9a in the presence of an acid, such as polyphosphoric acid (PPA), at
elevated temperature provides the 4-hydroxy quinolinone derivated 9b. Aryl
bromide 9b is then subjected to a palladium mediated coupling with a diboron species
such as bis(neopentyl glycolato)diboron to provide the corresponding boronate 9¢
using the method of Ishiyama, T. ez al. (J. Org. Chem. 1995, 60(23), 7508-7510). The

15 boronate can be used in place of boronic acids for coupling to the aryl/heteroaryl

halides or triflates or the boronate can be converted to the boronic acid.
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US200601549 15A 1, which are incorporated in their

entirety herein by reference. For exanple, Schene 9
walemaniises t he synthesis of a specific exanpl ePOf/URBW6/061973

B(OH)2 (ib) when R3 is a 4-hydroxy quinolinone noiety.

Intranol ecul ar Friedel 10 Craft acylation of 9a in the

presence of an acid, such as pol yphosphoric acid

(PPA), at elevated tenperature provides the 4-hydroxy

qui nol i none derivated 9b. Aryl bromde 9b is then

subjected3¢@m99palIadlun1ned|ated coupling with a

di boron species gu an bls(neopentyl

gl ycol at o) di honan t rOV|d r esp@@@|ng
boronate 9c[ Usi ng—the—re u I shiy GIiEH
(J. Og. 199@A°@€423T 08 7510)

bor onat e can be used in place of horonic aC|ds for %
coupling to the aryl/heteroaryl hayldes or triflates

or the boronate can be igonverted % he bor oni c gl
91 WD 2007/ 620818 P 006/ 0819737 Bchens, 9 ©OYR
OR NH2 0 0 NOR Na2 KXAGVDMgg l CReCl 21 Br O

OI\/t:O—VHZOBr'|O(O9aOHCOdeH HO ( NO
Pd(dPAClZCH2CI2 0,B Bs KOAc, DMBO O OH OH 9b €c

001 is.also realized that the sco of .

nt efq]?i‘&hat e §Vﬁf‘lﬁ%§?a Zeéé}?'f‘t fhe seQpetof gyter ‘E‘f“% Aythesis can be further
o ut sedendedn eutma@thehse%ﬂsu&ua aRtHdasle esﬁertfr&:u&sbsaryl halides
p$ecgrsor %L% hal i des 5 descrlbe bove are al so

gsgidfed 2pQye azg 4130 Eecupgef foRptil e»i%% Hiygpp, and Kumada-type
KU m&@ss@éﬁﬁmg@ﬁeﬂﬁﬁol@@féﬁ@sﬁﬁ J”?Mﬂgg&l Mgﬂaﬁﬁed%zfﬁyhﬂzd C’a]talysts
TranS|t|on Met al Reagents and %@.@00 nnovat i ons
B

n OMgayatienssy Gt aads %"”’hﬁ}ﬁﬂow Wélyyés B dEwi, JTRYjad;um

J- Pabdgaslk W n
2, o oRbdzaflh ul CHRBAR I SoRAtTRILYSL SnilBE YR 1987 &l Sons,

[OOlE%?)Mhen required, separation of the racen1c
0@t efgo@d2] Obt aivaRd rlfhirs @@ﬂﬁ?zﬁion of the racemic material obtained in Schemes

1-8 above can be achieved by HPLC using a chiral column or by a resolution of an

appropriate intermediate using a resolving agent, for example as described in Wilen,
S. H. Tables of Resolving Agents and Optical Resolutions 1972, 308, or using
enantiomerically pure acids and bases. Alternatively, the addition of R''MgCl to N-

15  tert-butanesulfinyl aldimines, derived from 1¢, can provide single stereoisomers as
described by Ellman (Ellman, J. A. et al. Acc. Chem. Res. 2002, 35, 984).
Alternatively, single stereoisomers can be obtained by oxazaborolidine-catalyzed
enantioselective reduction of oxime ethers, derived from 2b, 3b, 4b, 5b, 6b, and 7c¢,
as described by Demir (Demir, A. S. et al. Helv. Chim. Acta., 2003, 86, 91).

20 [00143] The compound of the instant invention herein described may have
asymmetric center(s). For example, the chiral carbon atom in Formula (I) as indicated

below, exists in either as S or R configuration.
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1-8 above can be achieved by HPLC using a chiral
colum or by a resolution of an appropriate
WO paogonmds at e usi ng a resol ving agent, for exaP@l/@SH86/061973
described in Wlen, S. H Tables of Resolving Agents
and Optical Resolutions 1972, 308, or using
enantionerically pure acids and bases. Alternatively,
the addition of R11MgC to N 15 tert-butanesul finyl
al di m nes, derived fromlc, can provide single
stereoi soners as descrﬁbad“by}Ellnan (Ellman, J. A
et al. Ace. Chem Res. 002, , Ingternatively
singl e stereoi sonmers 19 ob alrred
oxazabor ol i di ne- catalyzed Henant i| asg))
of oxinme ethers, derived from 2b, 4b, 5b, 6b, and
7c, as described by Demr (Demr, M S. et al. Helv.
Chico. Acta., 2003, 86, 91). 2Qp[ 001431 The conpound
of t stan |nven n herejn descrlbed may have
asynﬂ@i“.“ﬁc ce é?)(aﬁ*}) &8?01919&3 tg theyeip, I FRnghnds 4 Bpnula (D,
at onthie ol foRifgHwd s(ekaolsaﬁleh@@k;n(fgﬁedonska% MsibIgX1 Sts in
ei ther as S or R configuration. 92 2007/ 070818
PCT/ US2H0')61973 O R HR3 A -K B') (1) [00144]
For exahpl e, limated to therein, in conpounds
of F&nmul aN I) ne0llow ng two stereoisoneric
conflgurath'ons a epr5| ble: ORR H. RB3 ANH 5
omer-1 OR, MNRS/'-KAN Hg) ~ - ' isomer-2
ey are collectively, as well as individually,
considered part of the invention. In a preferisester-1
ster e0|éorrqr| c enbodi ment the present invention
provide MO stereoi soneric configuration of
|sorr%r fNo ” ( L)R%r tautomner,

ctlve reducti on

isomer-2
They are collectively, as well as individually, considered part of the invention. In a
preferred stereoisomeric embodiment the present invention provides for a

10 stereoisomeric configuration of isomer-1 for Formula (I) or tautomer,
pharmaceutically acceptable salt, solvate, or prodrug form thereof,

[00145] Other features of the invention will become apparent in the course of
the following descriptions of exemplary embodiments that are given for illustration of
the invention and are not intended to be limiting thereof.

15 [00146] In the following experimental procedures, solution ratios express a
volume relationship, unless stated otherwise. NMR chemical shifts (8) are reported in
parts per million (ppm).

[00147] Products were analyzed by reverse phase analytical HPLC carried out
on a Shimadzu Analytical HPLC system running DiscoveryVP software using

20  Method A: Phenomenex Luna C18 column (4.6 x 50 mm or 4.6 x 75 mm) eluted at 4
mL/min with a 2, 4 or 8 min gradient from 100% A to 100% B (A: 10% methanol,
89.9% water, 0.1% TFA; B: 10% water, 89.9% methanol, 0.1% TFA, UV 220 nm),
or Method B: Phenomenex Luna C18 column (4.6 x 50 mm) eluted at 4 mL/min with
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pharmaceutically acceptable salt, solvate, or prodrug

formthereof. [00145] O her features of the invention
wowdoz/obseome apparent in the course of the foP¢DURIg6/061973

descriptions of exenplary enbodi nents that are given

for illustration of the invention and are not

intended to be limting thereof. 15 [00146] In the

foll ow ng experinmental procedures, solution ratios

express a volune rel ationship, unless stated

ot het fimje grafivrt &ore HEAIA teR0G% B (A8 ) 0%ragetoeiprile, t38®% water, 0.1%

part e dl 4 Rr.od Jer.e

anal §g§d Ii3bIirb{e)é\l/agér}séegogpﬂgcsete(lnii}%r%Iz]alef (37/%%0121]‘% E]g{% AP Pificgtign of
on allkﬁlﬁmﬁﬁdlzwatﬁrﬁnaypmmts \H@lcﬁi*rlsgi! stiteta ¢ithermor@al or reverse phase
D sc si ng 20 od A. Phenonene

Cuma B, YT AR oS St e P

45 nCombiklash™Syated, usthgrepiekiil slcgzrcadnegas chutd Wil 026 did &
100% B (A: 10% met hanol, 89.9% water, 0.1% TFA;, B:

10% fexenss andothybacaiatetes pisthylene dierideand wwthead. Rayerse phase
Met h
NEL N AT 48 SR el Ao Py

PCT/ w8200 5ige1gyeP seftwhranisinggviettiveAt YMDOBonTioOIuh 18 30x100 mm

e R e

h(m mE’lihanq‘l,l 8% waten0.1% TF &y Belﬁ%iwafer 390% metahnop r(pmr TF3, UV

rrie ut, v ei t her normal or reverse phas
c hr offt By g/’ﬁﬂ}?d BN% TR ‘r“’&r?d‘%&rl% ph ¥ 7hén Sotumn with a

car r i eainouhdien 2640 h5EGh ﬂoﬁ;qrrb%'i ﬁﬁﬂfﬁ% BY&RI R, h’c%tolﬂﬂnle 89.9%
pr epackegﬁg S .02 cartridges el uted th gradients of

hexaff#er o By P L tvaten 889 %r?étatl‘??mélﬁsé) ErI§A; HY RAam),
met hgRdbd CRPHe%Bﬁﬁné%h;&lﬁg 5 Bl ERAPAL | prﬁmnhc@fd hii%radient

out using a Shimadzu Prep aratlve runn
H scave i Eem 0% Auterlﬁ@% He(whda%mcetmﬂs@ﬁ@%watsr ml%

C1a SO0 A 0, B 8 20RO
89 131%M€Tex lﬁlnz;S/mMS B: Xt mo%m/ablgﬁlg w30. aﬂ%;(nmA;gf’%ant ant ;10
i 9 1B%a Mg R G e Ppetig Vg Pt St AEA; B:

40 nO%vivatef, 180 19%180%ard]1, 0094 DA BY 040 nhf O/Aﬂéiﬁrlt%lyt fe{lér?e phase
2)9 9% wat e%IPlgj 1% TFA B: 10% wat er, 89, 9%
et BHRAFHVP W35, o3ERY Ohsing @ Viarn PipStaR Seppazative HPLC System

Ph e I’l@ﬁiﬁﬂ@ Stak &0 @h%dﬁt@ﬁ)hﬁ orkstdifdn @Uft\%?ﬁ‘le Hﬂﬂ% Me‘éhlad @ éQnamax
gradr ent 15 at m./mn from 100% A

548 fbAi% 250 pan C@gm@%th/aﬁe fmin graglignt arrsﬁ\mlemnlfwa 10%B
Wat % 10@% B rﬁz SRe AR bhj éc%roni‘i’mé% Jsg/*gg i%s% EHQcmnﬁfe 2%

Met hod henonmenéx Luna
Wit hWﬁﬁeri@Oﬁ’ﬁrT Fay, 51 2$tnmat L@MS nil_rbm’r@gfams rwelet)@%medtcm 2

A00%8 i e s@?treﬁmmg Ig’ gco%e/roy%tsgft\bvarg cjo(lj{opl-el:-g With 7 Waters ZQ

mass spectrometer running MassLynx version 3.5 software using the same columns
and conditions as utilized for analytical described above.

[00148] The following Examples have been prepared, isolated and
characterized using the methods disclosed herein. The following Examples

30  demonstrate a partial scope of the invention and are not meant to be limiting of the

scope of the invention.
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10% wat er, 89.9% net hanol, 0.1% TFA, WV 220 nnj.
Alternatively, reverse phase 20 preparative HPLC was
weawiogsiout using a Varian ProStar Preparati VRCHBEI006/061973
System running Star 6.2 Chromatography Workstation
software using Method E: Dynamax 10 m C18 41.4 x 250
mmcolum with a 30 mn gradient at 30 nL/mn from
1098 to 100% B (A 98% water, 2% acetonitrile, 0.05%
TFA; B: 98% acetonitrile, 2% water, 0.05% TFA, UV 254
nm . EXANEPEES onat ogr ans were obtai ned on a 25 Shi nadzu
HPLC system runni ng Di scoveryVP software, coupled with
a Waters ZQ nmass spectroneter runni ng MassLynx
ver sEgamgled sof t ware using the sane colums and

conditio tilized for anal ytical, descrihe bove. . .
£ 001 Hep okt PBox it S B e athony yridin-
i §ol atybecthylpamideabisdtifitioroacitioacidgalt he net hods

di sc her ei n. e foll ow | es 30, L.
demk@??ﬂt e aelﬁars('?g?“yl'%rd n ?’%E@T%g‘htﬁ\ gﬁ’h%mﬁﬁt‘ge of 5-
not  Biant3-fopmppyhidine (0.560 ©0.60hanols PaEs,») é@.hﬁ g, 0.134 mmol),

i nvention. 94 WD 2007/070818 PCT/ USZOO%/é 1973

EXANVPES e dafsinis agid (0.492 g, 4.03 mmol) in degassed 2.0 M aqueous Na,CO;3

tran = A - jcracid .

L2 PRl RG] ORTRABPEAMR L5 O ThE castipp was

BP s- eqaldd ta ot didet With weterand HtOAE.0VHed8Yerd Were separated and the

5- Ph - Ldine-3- e bi phasi.c_m xture

o | Sgpiss Yl S ALARCIVAE) g YRR Graff oy were
Pd( Piwafhed with blib& dged Gvet B, SOnpfilered, andcqubanited hogi08 hicorange-
acid (0.492 g, .4.03 mmol) in degassed 2.0 _M aqueous

Na2 CRISW 08 5 ishing it & drdemechrengtographyigasilive aeleaval.447 ¢
ref | W{of)QF thé bRarilco B&nﬁ%@%f&égwe%@ﬁﬁoﬁ@ ‘i@ﬂh\ﬁ@@‘b@ Miliz, cDCL,) &:

diluted with water and Et The layers wer
éEé %aAimtsle@, Hi)9.00 ¢, 1HY 9edus 1HR Y834 (Fvam),exsz @cl ed.wﬂ% Izgl), 7.52 (t,
t _ : 0 e r gani s re washed .
L BV 2 Do i s GUTRS 1R G SR
conc@oiimt ed 48, Q-PEenN1-(5-FRGFT-pRidIN-A)-bth PRI, BE-
0.848,9. Col um chronatography on silica ge ave
0. a4¥rilfiorgagetn as s3Il o ol (4 Sripriioer sabitian il b (Q/7120%3
sol i g | .S . . . -
5. 07 ngoi')migdbw (g 58%)(%3% aal_(ﬁ)@g@vésg 1 (0;-15 ll%ﬁsr?l%zigtgglet}ig?sﬂ}jl)aénlde in
20 7 FEF (223 mL72.50mtro]). The restltifig ttrk y@Idyw solutidl -was dtlirddr 0 °C for
1H) . HdVB:. 1 +; 2 (VECHR 4 [0015 .
R R e e
trif I-Q@Hmmd:)svasad@di diopwebd to give aalatkooired s¢lGtida) , Thgeddctiott was
\?\/_gls u%%%g 89 (g‘;cl(‘) gc\m(lg gﬁ% Zrtggtkﬁqzqq?éﬁqhﬁﬁ%lm )sat! ﬁHI(IJ_l[,EdiSuGtécP ertth %vater and
bi s ( B0 A¥L iR haSeds Vet ¥ A18tell Bnd the aqueous layer was extracted with EtOAc

25 (I1x). The combined organic layers were washed with sat. NaHCOj3, brine, dried over
NaySOy, filtered, and concentrated to give an orange foam weighing 0.526 g. Prep.
HPLC afforded 0.152 g (13%, yellow residue) of the amine as the bis-TFA salt. 'H
NMR (500 MHz, CD3;0D) &: 8.89 (s, 1H), 8.51 (s, 1H), 8.24 (s, 1H), 7.66 (d, J = 7.2
Hz, 2H), 7.53 (t, ] = 7.2 Hz, 2H), 7.49-7.46 (m, 1H), 7.30-7.23 (m, 3H), 7.17 (d, ] =

30 7.2Hz 2H),4.82 (t,J = 7.7 Hz, 1H), 3.46 (dd, T = 13.4, 6.4 Hz, 1H), 3.31-3.27 (m,
1H). MS 275.2 (M+H)",

95



20 THE (2.50 nL, 2.50 mmol ). The resulting dark yell ow

solution was stirred at 0 C for 20 mn. Subsequently,
w@a2@70708i9enzyl magnesi um chl ori de sol uti on i n FEEUSDIRE61973

m., 2.50 mmol) was added dropwi se to give a dark

orange solution. The reaction was stirred at 0 C for

15 min and then quenched with sat. NH4CL, diluted with

water and EtOAc. The |l ayers were separated and the

aqueous | ayer was extracted with EtOAc 25 (Ix). The

conmbilMHfllor gank {twe'l“s[Z-\Mlemylvlaﬁlﬂpjdnyh-pylm(M&B-yl)bhhﬂ(‘?&bamoyl]-

brl n& xc(:el&ge%%%}ea ?%c roar2n804 (b;ﬁ%'th)ax a‘gga Co eﬁl(gt"h?a;{ tion of
af f orlBe(d 162 g,s)zsog n{rk@Y4n Ml(gglgugwa@ Hdéicb%@funfgl’beoa 0% 18IS, 0.91

t he bl 55 TFT?oStﬁg %tﬁﬂltln%yei@w(sgfutlgwere-pd@@ setﬁlezrgallg{ chgranq(:y_amlc

26) , ad
75%0 a71dg§02{6 a, ogﬂ) ngol? deat é@bmz d 04193 Ym{’c&z 6 Eéd (0 087 g, 0.453

(t, Jnmo Iy nytqng rrgpp_ﬂlt 0 ?_F,, ,ql@ seulgon yyas:wq_rgled 10 16, 45xftqz 6. O ilH)he solution
3. 3 1vids difutédWyith \Jvli{)er o ﬁ% 1%@ i Ht: re&gory@asz&(&%tgg \g%ﬁtOAc

PCT/ US2006/ 061973
{tradde aorplznqdwéwnalaye(r%wm evagtied withi Octi M-EBChan)i aebllrcyfouacda The

anoy I b id tert- b

est elrn]IX 0 a coo ed ‘ﬁ?{)bgl\/} @%ﬁﬁt ?gén&?é%g Wg]fg Sfb ]Eflrﬁt %”he aqueous

0030 ymmwss)exiractddWrth BtO0ariThe varsbiaciteghnitiny@s weloasshed with

(0.1 ) t h resul tin

sol utg ngﬁ dr\/{gdr%]er %ggi"sféhqeaegnafll 8?11°ym’§66“? g’gﬁ etii%\?ﬁ“@e as g,pqlgjyellow

( 0. OS@ldqp 162 832pGyothich wikked(i Gt sgop WAthdDBfuRh@Iplrifi@fidn. MS
58@ 5; 0.453 mol). After 15 min at 0 C, the

solutslon was’ warmed to rt. After 6.0 h, the solution

was @001s2]ed wilDh Bxainple 1. QA GbMeomofs US PROS) Ohin 30'%€FA in CH,Cly
gactl on_was extracted with EtOAc. The conbi ned

gahl- A MLayat e o Aerain aed (et ppngenstatod HRrepakBLE affeided after
f or mp@phifiRfion MolvHi&, 3VOS8 dg?ﬁ‘%f Wafle, Hutd) sc]h(ﬂ o%k@nﬁle 1 58%he bis-

| ayers were_se arated an e aqueous” 10 I'ayer

ext r AEAsalt. Wi NMR; (6 MErh 6De@Rbd: n&@ll Gr AnB67 I(day er’s7 Her gD,
wash [ VEer, e |

Concagt Yy s Glen ochd, AU SRR R SR 86 P
(0. 138),3,2492% (mpBHE 5. 36@6532.J($IedH]) 8.20n(d, e} ¥ Hxt 24), Ri76 kidUt= 7.2

oD 28 228 . BPs-103 i Heh g} 1168 bRl (m. 110,
CH202.41130((®&, ZHLD3\ie® (8t 2H). edS#04.3 8Q+H)n and t hen
concentrated. Prep. HPLC afforded, after

| yophilization fromwater, 0.058 g (58% white, fluffy
sol | BxampleBxanple 1 as the bis- TFA salt. 1H NI\/R (500

8 6 1tr(u§s%morgethgl (‘(ygl%hﬁq)necafgwﬁf émd ji] Q quIS-HEenyMrldm%-
75 57ylj-29fheqyRetiit)-amille 2 s-trifhioroA8etic 8¢l saly’ . 24- 7. 20 (m

350 ' [)()%133?_ g s%o(arg]usp]ér@ién c?f 1%0(0&)%]2 g,J 0. 1:217rhrZ101l5|%ﬁ dighl_lgr'om%fhzge (1.2
mL) was added m-chloroperbenzoic acid (0.042 g, 0.181 mmol). The resulting
solution was stirred at rt for 2 h. The reaction was diluted with CH,Cly and washed
with sat. sodium sulfite, sat. NaHCOj, brine, dried over MgSOy, filtered and

30  concentrated to give a yellow solid (0.062 g). This solid was dissolved in 30% TFA
in CHoClp (5 mL). After 30 min, the reaction was concentrated. Prep. HPLC yielded,
after lyophilization from CH;CN/H,0, 0.0371 g (56%, white solid) of Example 2 as
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20 Hz, 2H), 2.25-2.20 (m 1H), 1.85-1.78 (m 3H),

1.71-1.68 (m 1H), 1.60-1.50 (m 1H), 1.41-1.30 (m
WQ@Rk{)07/010808- 1. 00 (m 2H). M5 414.3 (M+H) +. ExanptBUR2006/061973

t rans- 4- Am nonet hyl - cycl ohexanecar boxylic acid

[1- (1- oxy- 5- phenyl - pyridi n-3- 25

yl)-2-phenyl -ethyl]-am de, bis-trifluoroacetic acid

salt [00153] To a suspension of 1C (0.062 g, 0.121

mmol) in dichloromethane (1.2 nl) was added

m chiheriperlie FEDMR @60 YK CD40DYH: 8.50 &1 FBI2p.(s, THR, 7.75 (s,

e e R A G L CRC

sodi i), S126F5.23¢m, A, 3. mlakmqra; 28,2078, (d,dr+ Y HoVE), MOSOAS (m,

(0. o8P §¥iste AT TRE G 163 ou s b S AL o 2o,

GH20208-9.00100, 214 t\eg 484 (NMAE) t he reaction was
concentrated. Prep. HPLC yielded, after

| yophi lization from CH3CN H20, 0.0371 g (5 6% white

sol i gxa@pleBxanple 2 as 96 WO 2007/070818

PCT/ US2006/ 061973 the TFA salt. 1H NVR (500 MHz,
CDBO[y}a"S"“ & 515(4(%mm]3pbethyg-cgéol(e§ane}_:m)bonyl)-‘flglll((g]-Z—plgepD'l—ethyl}-

7.61 ﬁr‘i’dm-».},-yi) Khe%gg%arl%lfﬂlc adid %?et%rl%%teé ?s-tigilfﬂxﬁ_ol);cgt& a%m?s%n
19L0§|}i4d (m 3ék§-br<zn¢rac<(tuloy1¢hlﬂrme 224 Ismsperidn, of 3:12@monid@inic

1ot g 288l il ity Aot nyr e
2H) . dms) 4BDCE (33vinK) was Wa@émeﬁuﬁ After 3h, the reaction was cooled to rt
,[ ;g]%h; kb bd 4500 QRURDV XL QEXADGLRN DA e B ana

aci deoiednltled € Sheroceky \Srast répéaled%i@@&ﬁéw&théﬁdlﬂj cliadide as R off
L,50015 3@6 5- brononi coti noyl chl ori de: A suspensi on of
t

br¥ inic acid (5.0 g, 24.8 mmol), thionyl
chl o ( 5.4 a
o 62 Bl e arndirt, SR E T e o
r eactiIgH @3S n@edll Sanmnel) wes addnfﬂdr@pweeaﬂﬂ\éb@ayhnﬁggesum etoride
of f
concentt g 3a hEp) Fhe fuiiby MR HBaRioh ok lad e bhon
t he wies whrmhd torit fhe 1@@5 ann mdfthmﬁlsmmlmthe sk steh. [ 00155]

l zin | pri de: Ta..a conl.e 0.5 M
Sol ult% ?%Bn%y of Z%glg'(g]ﬁﬁgﬁﬁ@y?g?'%yﬁrﬁ' &f&gb%%nf W& cooled
?rﬁ d e(iBlaj IQ)pwélstiondf BANR.benzy3 mgml ” )i ideyis e ITOIFi (9B 7 nd1 X%s added
t a -whi t e suspensi on. ter

3 rﬁeﬂuenflﬁﬂ%%ﬁ%hgfw%e%@%ﬁw o ‘BB Bra eprao sive
an d ddﬂeﬁbllé%%%ﬁeﬁh&h efh@%‘at:tl&{ ﬁ% rpl:?cg ée%aﬂ?’% maintain the

1- (5-Brono-pyridin-3-yl) y anone a
cool tegperature at 0° C. After 1h, the reaction was quenched with 0.5 M HCI (50 mL)

25  and diluted with EtOAc. The layers were separated. The organic layer was washed

with sat. NaHCO3, brine, dried over Na,SOy, filtered and concentrated to give a

yellow oil weighing 2.96 g. Column chromatography on silica gel gave 1.42 g (45%)

of the ketone as a yellow solid. 'H NMR (500 MHz, CDCl3) &: 9.11 (d, J=1.9 Hz,

1H), 8.82 (d, J = 1.9 Hz, 1H), 8.39 (t, J = 1.9 Hz, 1H), 7.36-7.34 (m, 2H), 7.32-7.24
30 (m, 3H), 4.28 (s, 2H). MS 276.3 (M+H)"; 278.3 (M+2-+H)".

[00157] 3D. 1-(5-Bromo-pyridin-3-yl)-2-phenyl-ethylamine, bis-

trifluoroacetic acid salt: A suspension of 3C (1.31 g, 4.74 mmol) and

97



(-30 ©, solution of 3A (2.5 g, 11.3 mol ) in degassed
THE (22.7 nmL) was added sequentially Pd(Ph3P)4 (0.326
wW@?2000/0288 rmol ) and then the BnzZnCl m xt ure t oPQI/U82086/061973
dul |, yellow suspension. The reaction was placed in an

ice-bath to maintain the tenperature at 0 C. After

I h, the reaction was quenched with 0.5 M HC (50 ni)

25 and diluted with Et OAc. The | ayers were separ at ed.

The organic |ayer was washed w th sat. NaHCO3, brine,

dri elyBowsiamaekmsochidride €989 g2 cumd pintmedhtaadl (19 mi) wes stirred

yel | ow: R ?4 We'l"ﬂé]fegglé)ﬁ W%% ﬁ%%:r% e?in@ﬁﬁ: Bz{(rﬁt{%eg HLG r}yet}(l)yq acetate

silica gel gave one a
yeI | el sgbMNabHCOp HThMQerSWGreI\dbiza,ratmm)e @ued@ss lalyen( ‘das aitraz:ted

= 1. 1
)Eléh etllmce*?’fes %%9 g%"abl%]% organyc lawerss\zgpv Wzgheg gw rhrmg Myled over
45 28N62$O42ﬁbtered\/5nd?c7cﬁc§1t&% H) Vield4 53 g:be(tMc%(Tth d5a }eﬂ%%gﬁd. To
3D. 1-(5-Bronmo-pyridin-3-yl)-2-phenyl -ethylam ne I'S-
trifbowlabdsfCy samiion sfthik oxifueduTPANS] o) Obs &ded 2inddusg(2.4 g,
4.74 Flﬁlg-ﬂland 97 WD 2007/ 070818 PCT/ US2006/ 061973
hydr %@D HB PATISPIONS & kg thedomipsgatyre below25fp iAfter A5 b, the

et haRQlon (Wl alidell sRTy Blal i dgo?alslyasttmjé& ct)ﬂr(oeé)é?%utl-gﬂ of 1 0N NaOH

reacti on was concentrate hen art| tione
et hy{408 &dy andthen prejragtad WltNéJI:B@Bz (3?'Dh &he ggmbisedweaic layers were

3 by VRS pAR it BB R e 6 il ez
Wi t horbig: enﬁlwéi% i %%fpé%'}ﬁ%%eld d OBSG ?,@’5 991ow  fopm) of the

concentr at ed oVl el e OXi
sol i ¥minges thy AiobFAdal( 15 NYR (éQﬂ MHZD@D.@D):&N 85670()1; 1¥9, $.42 (d, T =

TPA { §3ihh), 48 t(c?‘}‘ields B e 8Ly 02 A 7 P07 TTRIH b,

portions' s 0 keé ’t enpera
Af t e4.68(®8, h= 8I8hé6 HzeHEd':)t Baﬁ(ddas a8 de6l3 slzpliy 3.0 (d, = 13.8, 9.4

4881[1%@?4) ‘/ﬁ e()n r %rgilégg 0 4%9%%&'12 é%govtngﬁ)neutpﬁhléatlon

co ntnepadtmrq:fanarmoinags Qy Shm& pexp HPIWa@healcw¥ GJh MROHEOH, heptane)
dried over NaZSOfr vés reg,and concentrat ed to give a
yel | BRE SHARLARIEr 6 179%veieg Iﬁ‘?‘l@g T-8%0%5(=Pr pMeQHIan9 ceqngieger B

0. 8580846639942l 1521 amine as the
bi s- TFA sal@t@D ' Sq 75(9@1)22%6@%%303 8: 8.67 (s, 1H),

8. 4200018l 3 = 3E. @nm—4 rlHﬁ-Br@nma)y(rw;m-:l-ymz-ﬁheﬂy}-emyl)carbamoyl]-

ZO 29cyZloggx§Kllﬁbthgi}Dcar anilig ?_élﬁl teét] %u_]ty %?gﬁ Hj‘b sgl’_%dnsof%g (§ 2?_& g

1 H) ,0. @Sggmgldgn DMF<1 ;631118 wad adde]ifseq-\ipmlalllyi)BocNﬁn%EucOamd (0.140 g,
IVk Y/
g ep awir %4?%%0@19%% @ |_(?r z4zby c‘b( %SM—%{%{: alt éé)mhml) and
( Chi ERC €&142G50. 782 @H}CEI @Hiten 8, ;Smaﬁle)reacgmasmmafeﬁ liroeigordusly
>9 7,1.= -88.02 (c= 1.37 n
cnantorer ey Edehite o Bt Gon budies Al Bpac. mhe

%G«t)o}nbn{e@@ﬂ@ﬁl:b 183 rs were washed with 0.5 M HC, sat. NaHCOj, brine, dried
{trans- t5 Br omo- pyri di n-3-yl) - 2- hen(%ll - et ﬁyl car ba
moy|9Ver Naz 04, \ (0.267 g). Following

trituration from MeOH (3 mL), the solid was collected by filtration, rinsed with
MeOH (1 mL), air-dried, and dried under vacuum to give 0.103 g (40%, white solid)
of the amide. "H NMR (500 MHz, CD;0OD) 8: 8.51(d,J=2.2Hz, 1H), 8.39 (d,J=
30 1.1Hz, 1H), 7.94 (s, 1H), 7.27-7.24 (m, 2H), 7.20-7.16 (m, 3H), 5.15 (t, ] = 8.0 Hz,
1H), 3.07 (d, J = 8.2 Hz, 2H), 2.85 (d, J = 6.6 Hz, 2H), 2.14-2.08 (m, 1H), 1.78-1.69

tered and concentrated to g1ve a white soli
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20 cycl ohexyl methyl }-carbam c acid tert-butyl ester:

To solution of 3D (0.250 g, 0.495 nmmol) in DW (1.6
workgo7masiadded sequentially Boc-tranexam ¢ aci BCT/0S24&061973

g, 0.544 mmol), HOBt (0.100 g, 0.742 mmol), Hunig's

base (0.34 nL, 1.98 mvol) and EDC (0.142 g, 0.742

mmol ). After 3.5 h, the reaction was poured into

vigorously stirred cold water to obtain a white

suspensi on that was extracted with Et OAc. The 25

combiet ot §4hio0 (malid), §-404; SHd S3Beld25not, BHD, 00N, 890, 2H). MS

sat. N@@)-Igf@:ﬁ )+br| ne, dried over Na2SH4, filtered and

concentr teIdII give a white solid (0.267 g).

Fol | (AOLAY tr |3tFu r{atmaam-[5-(19{{#-I(lemm(taxythx)honylamlwhﬂednyv)as

ai - SRt oot B o GR R BvaGe ol phgl-carbamic

( 400/@c1dﬁmdth3yl$sl:ler d¥o a fifimé-théedaindret vial KW]NNE&eﬂWQapVH&s added 3E

0@205%1%4? 05%8 1%121 )54 (rié&oxygarWangac%?hﬁny%on‘gc a01d (O 0378 g,

7 200194 indolly Pdf(ki%pf)(ﬁ i, (oi)os=9 % .foodz mmo’h)“')md Sbt&%zmﬁld
J =82 Hz, 2H, 2.85 (d, 3 PR
(m mN)Sphale P41l 69) 19348111\10) 2'01&7\/1070% l)ﬁrged with argon for several

(F> SCT / %@&%ﬁggég%@g DM’%O @:%4 m]é) % %d%fg 'Ighﬁ]w Egaé capjpoiCivith

306. Defldukddpted cfiO@tieOd biddket of argon. The vial was placed in a preheated (90

4- bony| -
bycr oneaeEat bt ARG Irote SRR SpRy o5 syeamih 3tcOH
yl | - ghemy), lang arbredintough a@%%{fﬁ;ﬂ!&wﬁh&ﬂrﬁé ﬁltﬂé% v@as purified by

flanme-dried 1 dramvial (wt teflon cap
3E (BregsféPIgC [21.985480 m|8)mm gradlent 30- IOO%B 20 mL/mln]to afford

4- | p
iy (1 ggbﬂﬁ% & fetgemo? o %e%%ﬁ%%%}%uﬂ?qg ag;gma&duto I\gso%@?z &y,
Aol 5001@(}1 d pot35?s sExalmpl@ho@@hmued 8B V@Aﬁﬂsscgyed(in 3@%4 TFA in

T I M AU AR PR SAE By v s

vi al lyepislizdppaomEHITNIHIO, OTRI06 @5 PR akiatk faaf st@%‘TEﬁampleS as
bl anket of ar on. The vial was placed in a preheated

(90 thepis<iaksatt. Ol NVIR (HMHzZARAD)KR 83 (&) RALEsi 1), 8.29 (5,

di ed with MOH (2.3 nL and

fil t@%eé%? ﬁ%gﬁéﬂ%& b%%“ ghY- r?;ﬂ%%l%ﬁm»@g?) 5. %égﬂm:t%i%% s,
PGS BfiB JE%ZH&GZH @ =212 %
gradlﬂgy g(g 100 % B ) m@i i H}ngg,rﬂmg gﬁ2185178
(whi 1%3§%|117c}71 6% (rflahlébb} é‘Hfﬁ?’ Ebn%liuh@ -434(Me2FFA0&4 100 (m, 2H).
M5 58487 4yt 15 [00160] 3G Exanple 3: Conpound 3F
was di ssolved in 30% TFA in CH2C12 (5 nL). After 30
mn, the reaction was concentrated. Prep. HPLC gave,
af t egxaghpieghi | i zation from CH3CN H20, 0.0406 g (57%
white fluffy solid) of Exanple 3 as the bis-TFA salt.
H NvresehAoinpethdry cphesgne@rigaylie acid (3-ph@iyb1-(2-pheryHpyridin-
8 29%.(B-. .26 (m 2H),

4%5 ethyi}"gmldlz_i)bqsztr fﬁmrdld_c% c%c‘u?ga} “3.76 (s,

[00161] 4A. {trans-4-[1-(2-Chloro-pyridin-4-yl)-2-phenyl-ethylcarbamoyl]-

cyclohexylmethyl}-carbamic acid zerz-butyl ester. This compound was prepared

from 2-chloro isonicotinic acid following the procedures described in 3A-3E. 'H
30 NMR (500 MHz, CDCl3) 8: 8.29 (d, J=5.0 Hz, 1H), 7.30-7.24 (m, 3H), 7.16 (s, 1H),
7.05-7.03 (m, 3H), 5.85 (d, 1 =7.2 Hz, 1H), 5.23-5.19 (m, 1H), 4.59 (bs, 1H), 3.11
(dd, J=14.2, 6.6 Hz, 1H), 3.00-2.94 (m, 3H), 2.02-1.97 (m, 1H), 1.83-1.70 (m, 4H),
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20 3H), 3.18 (d, J =8.2 Hz, 2H), 2.76 (d, J = 7.2 Hz,
2H), 2.24-2.19 (m 1H), 1.85-1.78 (m 3H), 1.71-1.68

wQ@ 20070818 1. 60-1.53 (m 1H), 1.45-1.34 (m 2H)PCT/US2006/061973
1.08-1.00 (m 2H). MsS 487.4 (MtH)+. Exanple 4 25
trans- 4- Am nonet hyl - cycl ohexanecar boxylic acid

[ 2- phenyl -1 - (2- phenyl -pyridin- 4-yl)-ethyl]-am de,
bis-trifluoroacetic acid salt. [00161] 4A.
{trans-4-[1-(2-Chl oro-pyridin-4-yl)-2-phenyl -ethylcarb
anoyll ]44 (% gﬂd), & Hexdy28ret, R¥A),10.%4elr Ham, CHACMS 416t (VBuBI+H)"; 418.4
estet EAly #gnpound was prepared from 2-chloro

i sonrcotinic dcid foll owi ng the procedures descri bed

| n 3/00362] 1H 3B: Nivmns- mPMﬂryl-l@D@h&)ylﬁyrlﬂnﬂﬁyocuhﬂcafbamoyll-

7 0 5%@%@1%&3&%&%%@% 161 te H)Dhtyg %eng[s alti%r_ke—(glegsl dgary gial

( sn bHh a téfl@Pcappwas dlikd 4& (OLaso d ddo6 ﬁnmel)lﬂheﬁylb@roﬁlcl'déld (0.0258

m " B2 Sgdnilh TP bt DesbbrbIg e s, 405 gmon,

9 H) tril+-BidylphodBhohiim ﬁh&ﬂu&ob%t@(oa)?m 0.@ly xmh@) 4d®cdium

. To016 2
{ tr aﬁ%ﬁ%%io %Ple%yrzlﬁ (ﬂmﬁb hErynal m;? el wif Plﬁ%fqﬁ §vierRt pinutes
any hijd degsddatieramé MBI3L ) wasHI BRI 1 The @F&l Q'ag Ef)ecﬂ%’ittﬁ’i Teflon-

gter To a flanme-dried 1 dram vi al a tef

p) cqpeed capyendar ulapist oueqy. The pop %ﬁﬁﬂeyswrpwwmé ﬁfdhf% 1h

aci dgfn Sed B .

bt S%dl b%@ leclideaneglc’t)eé%gwg) she1.k|er cgloﬂ n(a& %ré%ﬂ the reaction was

0. OO@@IW@ﬁ) dllutetdrwlth Cﬂiz(tly,lap&h 6isghdthirangh a 0.45 pm nylon ﬁlter The

tetr or obor at e 0 0.0127 and cesi um

Cor DOl G5Bt el Y ldarthrates SOl @008 &1 FiR8 apcivi G )

Wi t hwar@aéu fTa¢ meewe fak sdﬂld'ﬁwde:ﬁld tRW116 A R6REel bP KRABon,

gg rrggy ﬁ &]g‘ed The vial was ca ped with a Tefl on
cBEFE B &P UndePLa ¥k dien driedy HacTwE & pihe biaryl

susp Qi WaSyHielsbhE@.qat 8 k177 rMsmsa@@ n pl aced

in a&jél?eoheat ed (98 C)@shakgr o/? oi | bat Areer 13 h,

the WA | on s Examplestd Thds qompownd wnsmemeﬂrfrommmund 4B
and fo'llb\gvﬁé % ptr&re@lﬁg Iaes@rlgeéldfgr 1D, nsf* gﬂlﬂ{ Sbb ﬁ/fH

filtrate Was concentrate an orangé séPD%IS 8.68(d,J
(0. 069.0g¥ L RYD (w8, S8 (611,58 A, 288,78 4l ck 6 O1He, 150, 7.62-

P P T2 B syl Ly SR 4B, f 72 2P e 7Y 1 -
t hent. dﬂzeitﬂ)uhlzﬁeﬂ 2¥ gnnulHr) 1. 69917\93{mt h[é), bi7a+1yd8 E?Q l\/ﬁfl)quloqjo (m,
?goig?;!l%%ﬁg%g%}ﬁ)élié]l%gﬁgl %%)r‘rpl\é[ﬁ %54 '%é@r epar ed from

compound 4B follow ng the procedure described for 1D.

H 00 MHz, CD3CD) 6: 8.68 (d, J = 6.0 Hz, 1H),
('\I'&’ng,,(pﬁ , 7.84 (d, J =8.2 Hz, 2H), 7.73 (d, J =

E5 O #rizns-dldninofebliyl-cyclohexanecarboxylic acid [1-(1-oxy-2-phenyl-pyridin-4-

yl)-2-phenyl-ethyl]-amide, trifluoroacetic acid salt

[00164] Example S was prepared as the TFA salt starting from compound 4B

following the procedure described in Example 2. 'H NMR (500 MHz, CD;0D) é:

8.54 (d, J=7.7 Hz, 1H), 8.36 (d, J = 6.6 Hz, 1H), 7.70-7.67 (m, 2H), 7.52-7.50 (m,
30 3H), 7.46-7.44 (m, 2H), 7.30-7.26 (m, 2H), 7.22-7.19 (m, 3H), 5.23-5.18 (m, 1H),

3.16-3.07 (m, 2H), 2.76 (d, J = 7.2 Hz, 2H), 2.22-2.18 (m, 1H), 1.85-1.79 (m, 3H),
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20 7.59 (m 3H), 7.30-7.22 (m 5H), 5.37-5.31 (m 1H),
3.22-3.12 (m 2H), 2.77 (d, J = 6.6 Hz, 2H)
wQ@29/02824 (m 1H), 1.89-1.79 (m 3H), 1.72-1.B81/(82006/061973
1H), 1.60-1.50 (m 1H), 1.43-1.30 (m 2H), 1.10-1.00
(m 2H). M5 414.4 (MtH)+. Exanple 5 25
t rans-4- Am nonet hyl - cycl ohexanecar boxylic acid
[1 (1- oxy 2- phenyl - pyri di n- 4-
2- I-eth %adaWIde trifluoroacetic acid salt
[001647‘?) mp LB, 3.60els50(me pH), d cfi4als 30 (ug 2FI;A.G8a1.60 (m, 2H). MS

stary I conpound 4B follow ng the procedure
descr?@gghlﬁykxanple 2. 1H NWMR (500 MHz, CD3QD) 6:

8.54 (d, J=77Hz,1H) 8.36 (d, J = 6.6 Hz, 1H),
7701?;(%1e 7.52-7.50 (m 30 3H), 7.46-7.44 (m
] 26(m2|—|) 7.22-7.19 (m 3H), 5.23-5.18

(En 1444-{1-erdi3-ABardih omathy R b&(;loh%xa?rﬁacﬁldmn)al)-ramf'no?—zblﬂmen?ll?gthyl}-

2.22- 1.85-1.7!
2007P Wé’glé%é?%gﬁﬁ%?% f?%?g nhyl-)eg?eg_, b696tr tﬂr“or%q)etlc acid salt
1 60{0[1155] (M Exb@mplels #4s ﬂrep%@ed(eﬁhhe@'ﬁ-TFA s818stdrtiROfrbMcompound

[ 4- (ﬁk@i“c["(l{l% fé‘ﬁgmﬂ%fﬁ HS%‘FEPWOYé%é%%%ﬁﬁ%@é%&lﬂ@ﬂxlbwowﬁﬁmd
i noj “met(ﬁfémoxﬁm)sh;}lamﬂwpmiyﬁbo?oﬂé daP ek G614 R#% ED;0D) 5:

acid nethyl ester, bis-tfifluoroacetic acid sa

[Bo1851 (HHM&@ (6 Tak2 Hﬁe%é)r 862 &b T £16e) Bz, HYRRN00s(a) ), 7.80 (d, J

tarti t
Ceon b PR AATRAA ek A0h U LLEL YRR . 36
W| t h3@4@d§t(m3@b a7 ohy |—a7rﬁ H@,)%hemo—mo ('m,l d)atper1.80m, 3H),

éé?@q ¥ g%Di@%)& sﬁv{ml?%?& D 1(3?)(11,_';290 égldg) 9(8'11, @ﬂ{g‘) Ms

7 804§7d5(M+H): 8.8 Hz, 2H), 7.74-7.69 (m 3H),

;530 7.21 (m 5H), 5.37-5.30 (m 1H), 3.78 (s, 3H),
.24-3.13 (m 2H), 2.77 (d, J = 7.2 Hz, 2H), 2.30-2.20
(m Emple790-1.80 (m 3H), 1.72-1.68 (m 1H),

1 60tr o0 fg‘gh%m‘mlﬁ)’ﬁ hﬁ“%?éﬁ‘fﬁ ylic '?_Qld {% 151 gﬁ-hydroxy-gnoxo-l 2-

t r anamgzdmmamlt-@yl) wmﬂimmp}aqmﬂybawwﬁuﬁac b#-trifluoroacetic
{1-[5- é4 hydr oxy- 2- oxo- 1,
dlhya? i nol i n- 6- yl) - pyrldln 3-yl]-2-phenyl -ethyl }-a

Kl_(l) ((j 2 [00b6(ﬂ triflu W @%ﬁiﬂi@ph@l@l)%ﬁ@ﬁém@ chth@ﬂlﬁ @Jtex7 A Foa solution
ester

ono- phy mal onam c¢_acid_ et hy

ol P BOTYR B e i ) B elishropnetione ) 300 FEA (20

di chindf OIBhARNEVHs 28dedidtopdist T3 CBiokh-3- -oxo0-propionate (1.6 mL, 12.4
mmol) at 0 °C. After 2 h, the mixture was diluted with dichloromethane (20 mL),
washed with 1.0 N HCI (1x), brine (2x), dried over sodium sulfate, filtered and

25  concentrated. Column chromatography on silica gel (0-30% EtOAc/Hex) gave 2.80 g
(95%) of 7A as a light yellow solid. MS 287.9 (M+2+H)*. '"H NMR (400 MHz,
CDCl3) &: 1.33 (t, /=7.25 Hz, 3 H) 3.46 (s, 2 H) 4.26 (q, /~7.32 Hz, 2 H) 7.41 - 7.49
(m, 4H)9.34 (s, 1 H).
[00167] 7B. 6-Bromo-4-hydroxy-1H-quinolin-2-one: To 7A (2.8g, 9.8

30 mmol) in methanol/water (30 mL/10 mL) was added sodium carbonate (1.55g, 14.6
mmol) and the mixture was stirred at rt for 3 days. The reaction mixture was added

slowly to a stirred solution of aq. 1.0 N HCI (150 mL). The resulting white

101



m., 15.5 nmol) was added dropw se et hyl

3-chl or o- 3- oxo-propionate (1.6 nL, 12.4 mol) at 0 C
w@kdoen7®@1$, the m xture was diluted with PCT/US2006/061973

di chl oronet hane (20 nL), washed with 1.0 N HO (I x),

brine (2x), dried over sodiumsulfate, filtered and 25

concentrated. Col um chronmat ography on silica ge

(0-30% Et OAc/ Hex) gave 2.80 ¢ (95@@ of 7A as a |ight

yellow solid. M5 287.9 (Mr2+H)+ 'H NVR (400 MHz,

CDCl Biecpitate wagcqliected byrfilpstionr Th@sdld c8kedGas(veashedl thl)romghzkﬁwnh

LT RN heR

To 7842+, 9.8 30 nmmol ) in nethanol /water (30 ni/10

dded sodli n1 rbo
Thy J3e'cec R BB bERe 00T o 23Rt ad e T 20 k) Pibivred
nf xt wmowaslna@kiegﬂm alfievday 1 hOheredétion vRE c8QbdHbirOimd @hrefiflly
1.0 N 150 The resultlng white 101 WO

2007 PHFRBAHEO SeT %Wgoé&@m%lrbﬁa@dm icokacted\gad washed thoroughly
col | @gthQehtddYo éwé 6.65L (160%) JEve. 386 b4 SARRMNRS' WasiRR (400 MHz,

thor%&%hly with water and then dried under 'vacuum

gi vePM¥¥ge)516394s, D 7R (G879 K, RBD7.95 (qdwWFB+19) 2.20 Hz, 1 H)
[001 r f the acid (0.70g, 2. 7mmol) and PPA
(ca. 9§%<€YH%Z@H§ }ed 5 at 120 C under argon. After

¢@. [00e9]t he n@acﬂ.qsgsndlmmymgtmhommmaﬁtrzdylmyéﬂékwumohn-
ourga%ﬁnto | The resultln white reC| itate was

col | LAY ﬂ@’a‘ﬁrﬂa‘f’ dr%ﬂtw ipefrdporppicgrige To 7B
0. 65931614%0%37 @fmo?ﬁn m@s@(‘éb rﬁﬂ) &Ma%aé@ 5(ts 5 1§’Ltln>!Mﬁ1eQ1f§/@Q 2

Q. d6
7b1ég§/5diéoxa n?y) (8Z°s7 glégs P70 H;anﬂl) potpssgan e@tatej(éQO Q]@ 5&6
1 |‘|) m"&@. Jn@@&@]?ﬂ)t]_dlg'CH?‘Cl (74 mg, 0.10 mmol) 'She ieaﬁtl(al was degassed and

met h 2-di xaborlnan

<D$ | nhea&(dlmi)ier(hrgemaﬂﬁ) °C for about 3 h. The reactlon was cooled tortand a
2- oxo 1, 2-dj hydr ogui nol i n- 6-yl boroni c aci d:

4- hydr ox q
To 7§e°1?%af% pged. 3%780%’6?6)00 ?Ptﬁ\lﬁfcﬁltr%@nrmsl pylicationlesgreverse

S5, 95, EhaséHPL@(ic@deﬁftﬁMlefv?at&/(r 10TEAY 3 R @ 6‘33 %Q}‘P hE QQQ €v)h1te solid.
3.70 mol gyma55|un1acetate

ol Thigtas b éﬁpﬁy@ﬁ wioadheTeni; scid. 1w hpvoniy acithbS 2060

DR e G S SRy
O ecypi.g2atze1 figy lge@dd Fesss0kb @Iz\MaH) gal kse@tl-ﬁdF@'boronate 5:0.96
filtration and i cation reverse 58 ase HPLC

( acePonfrd 1G® ‘&79/\%\?%@’{ ]OHEL%?@ JE9Gi é 7@@5% J58.35,@.82 Hz,

as ajwhglie(gomd. This was a -2:1 mxture of boronate
and boronic acid. For boronic acid: M5 206.0 (M+H) +.
1H NORLTYU o0 MZP:. Empmpledoyasisepatsdres fiedisa B Al saligstartingzigom

é'onﬁpouﬂd 2219 (efngmtlo%gr P})'Foll}g_ﬁﬂ% thelpr eddred §esgglged f%rsjélgé by

1 % orona e:
25 replacmg 4- (methoxycar onylarmno)phenylboromc acid with 7C. MS 497.2

(M+H)". "HNMR (400 MHz, CD;0D) 8: 8.91-8.89 (m, 1H), 8.56-8.55 (m, 1H),
8.34-8.30 (m, 1H), 8.24 (d, T = 1.8 Hz, 1H), 7.89 (dd, = 8.8, 1.8 Hz, 1H), 7.49 (d, T =
8.8 Hz, 1H), 7.31-7.20 (m, 5H), 5.96 (s, 1H), 5.36-5.30 (m, 1H), 3.19 (d, ] = 7.9 Hz,
2H), 2.76 (d, J = 7.0 Hz, 2H), 2.28-2.20 (m, 1H), 1.86-1.78 (m, 3H), 1.74-1.68 (m,

30 1H), 1.62-1.50 (m, 1H), 1.46-1.30 (m, 2E1), 1.12-1.00 (m, 2H).
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(s, 6 H) 3.76 (s, 4 H 5.73 (s, 1 H 7.22 (d,
J=7.91Hz, 1 H 7.76 (dd, J8.35, 1.82 Hz,

wdak)odo1dis, 2H). [00170] 7D. Exanple 7 was prepBCBUSHS6/061973
the bis-TFA salt starting from conpound 3D
(enantiomer B) follow ng the procedures described for
3E-G by 25 replacing
4- ( met hoxycar bonyl am no) phenyl boronic acid with 7C. M
497.2 (MrH) +. 1H NWR (400 MHz, CD30D) 6: 8.91-8.89 (m
1H) , Emampled 55 (m 1H), 8.34-8.30 (m 1H), 8.24 (d, J

‘1_8[4% {1}]_1|Zti|)ans7 §§m(o%§1jett>y] fﬁcléih&a%%%iﬁmg%g éxm(wlo] Z[pbleny gthyl}.z_

5 360’5) B@'thﬁer-[ﬂ)’ﬂd@-&ﬁl)-@UenyJ]-carﬂalﬁlc ldzid mé&hy], estdr, AGiflaoroacetic

2.28-2.20 (m 1H), 1.86-1.78 (m 3H),
174@‘%@"’2( 30 1H), 1.62-(1.50 (H)m 1H) 1.46-(1.30 (H)m

%jc-:DT ; [0!!;’2[12 1. O(8A( rﬁ-bﬂ)hﬁo 6-h i @xyudiz o2ia it 7 Q7 OBol@ hydroxynicotinic acid
o (SEP7Bay eorai AT R LA eled i nise btk Bngiord o

m n oﬂ»roﬁmmf(é QyilL &8l [ayththeld. - After the addition was complete the reaction was
(0) 46

i di.n-3-yl carbam c acid
met h%lﬁmég ﬂ‘rp%ﬁla 8?‘@%*’@1%91150%5§V diltgasion, sy yatgyend
5- br &[Bd-a@ﬁfdﬂ?’(d[rm(%ﬁmﬁﬁ’bbéﬂ'f& ﬁlQi qAx totdd o@lf‘l@@?%’% 'B?T%Qtaé Pafi solid
acid (8 . 8 suspended i n water
tdol wep qOHeCéwl i HeNMBt(ﬁ ANAELZ AMIED-debd POV, { #2253 1Hz, 1 8) 846 (d, ]

nnDI it lete the reaction
lg@é&&éLngSPsqg g% ﬁ%iwﬁgﬂgéﬁﬂd was coll ected

by fjoDL 723t | OHSBV\HSthm\M-I:HloMﬂh&ftIWﬂJd afol (71@tg Aﬂfpmﬁol)'@vas
total of 12.1g (9 8A

2 BUET I R v 84 £ 49 R dpd oo bers

DVBQxg6hlofde B0 Q%% @fld thd tr)eﬁ&t?og@?ﬂs |Héatedlat "Qﬂug( f$163> k. dThe]rﬁle)lcﬁon was

f%mPPZIeds’Btokpse E}doﬁtiﬁe% BhTI@rS@hdwwoﬁqurﬁdcofﬁéiswlvedan ErO0Aq1(G00
g, 4@%'&16@@3@8@?}* Q@fte? Bitfa ol BRidh AR Qwo?md@¢g% gf%B as a

(5.4 g, 49 mmol) phosphorous oxych

and pitdesolid aeb cmuemas IIhBIMIEQloaMHﬁﬁMSO-fdQ)rS 8.B(d, The.02 Hz, 1
reacti on was 15 poured onto ice and stirred 2 h. The

sol @&%t%(dsifﬁé)ﬂé& o 13.87 sbH)ed in Et OAc (300 niL)
and @i ('\Iagéoﬁ)Ben%lgg-/g—BanﬁJ chglﬁc a0d. T?(SB 83{ 3% 14 mmol) in

concentrati on
Wol |TRYF &2 mipandVRnL Bl oHES mDNB((}%lﬁ)/asdeéﬂ am m;umlhydnde (1.6

2 02 8.85 (d, J =.2.02 Hz H) 1
% 86 rrp- ko L R o Do mew ot Prﬁ?r@“é’e gncigg wit
8 B (183 \Batgr andldcidifiel )wﬂlhrlN RO tPME 4 isiResay h"he aqueous
alc hol Q%%%a 8 éﬂ? added 60@6sod|un1 ydrid
aye@‘” bib yith K¢ Gpx 30 ), pyas hofl Rithveater e hrivgasd dried
h eat(BIdzﬂ"L;) Glitefedfa0d caiftettiatedUENEMBEIMAL Mhe solid was suspended in
25  DCM/hexanes and then filtered to give 3.6 g (84%) of 8C as a white solid. MS 307
(M+H)'; 309.9 (M+2+H)". "H NMR (400 MHz, CDCl3) 8: 5.55 (s, 2 H) 7.29 - 7.42
(m, 3H) 7.49 (d,7=7.33 Hz, 2 H) 8.45 (d, ] = 2.02 Hz, 1 H) 8.81 (d,  =2.02 Hz, 1
H). MS 307 (M+H)" and 309.9 (M+2+H)".
[060174] 8D. 6-Benzyloxy-5-brome-/N-methoxy-/N-methyl-nicotinamide: To
30  8C(3.29 g, 10.6 mmol) in DCM (20 mL}) was added carbonyl diimidazole (1.9 g, 11.7
mmol) and TEA (2.98 mL, 21 mmol) and the reaction was stirred 1.5 h. N,0-
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ice water and acidified wwth 1IN HJ to pH 6; the

product precipitated. The aqueous |ayer was extracted
wowah/oES®Ac (3 x 50 nl), washed with water andP@T/UR®06/061973
and dried (Na2SO4), filtered and concentrated to a

crude solid. The solid was suspended in 25 DCM hexanes
and then filtered to give 3.6 g (84% of 8C as a white
solid. M5 307 (M+H)+; 309.9 (M+2+H)+. 1H NWMR (400

MHz, CDC13) 8:5.55 (s, 2H) 7.29 - 7.42 (m 3 H) 7.49

(d, Dimethylizairesylanzing§3.232, 48 nneh]) Wasad@edmddr, redotioh was Bikred 24

d
(i et S duphod ol e s Blefie B Ot .99
met hyzlashnd woth brisgrindetried Na,80 48 CufiBca2idn gy cdlﬁmﬁ cﬁmaia)ogta@hy on
0 85, 5 BSEESHASR oS AT S s s

ST S I IR 05 o

1rr_1rr]1ro| 5.5Wess 2 Bl ded - arid (tnhﬁH%Q&Q(c%]Oﬁ- mﬂgtzldﬂ)rm @4y = goz Hz, 1 H)
e nched with water and extracte

Wi thgg%ﬁkswﬁgz ?‘rLLi'ﬁ washed with brine and dried
(Na2f80#)5] Pur i8Sl da6iBuRzIyxycSbidhio-6 i GinEs-A1 %ﬂﬁéﬂy]&'ﬂlanone To
silica EI ]SEO 100% Et OAc/ Hex) afforded

8D a&-§ Ciselitionpd 8D (G0633.78 nanlmﬁ)HF (lgsrzL)ava(smé@dmynz_vl

in WBgrfeé‘lng chﬁde gﬁ: 65 9()3m§1§1) ér)?d tha E@;t(% \5% aﬁl%‘zyeitg'&arm to

5.51 (s,
HZ o apq; stgreg 'for(@ h. JThe r@cﬁ)@ WS, re-todd to@ “6©8in(ldn additiondl DAL of

1- ( e “zyyf %“7 31]“%%510“‘16 §eanTes a0dgt. The Fragian wasieamplsts after
e g G T e
(2M ‘S‘é)- rﬂ_e %&g@e&ﬁ{ﬁﬁyic gqé(ars%/"ﬁéﬁ Waﬁh%ig \Eléh] Resang [driedidisSQy)-

i T
15" S Sl B e 55 b0 v
rrag n&&IA (AP BN OIFE @bsissadibwtsoluhh MA& 88 sl dre-H) Thead Bzea&chmgzm)* 'H

e

w & b GER) Rt Bl 3uden Ger el S3F ln TEn R -0 oSty -
The ¢ %%g))?ow@nj gl ﬁrﬁm&g(dﬂ@&% P tﬂh)bg”m“(ﬁ P04 57

dried Pur i |cat|on y’colu
chroﬂﬁ raphy on silica gel (0-100% Et QAc/ Hex)

fo 0.6 f
3410090 B8 SR B APl o
CDC1?§-§ ang: fo vzog ths prazedfressies@ibed for IDHF. Th R8cedurg 3F9 (m
3 H ( 7 ( 2
8 4 1Pdgc(l}3%?)9lz_alz-14§]7 @ZQSST%]O%)% I?%S(B and69é) éwer?&epla!i_gd with
H) . &Z&ul W@ﬂosﬁlﬁne)@&ﬁﬁ?&rﬂoﬁ p¥@ssid e, 23 ﬁl\«bﬁﬁ/w-ﬂ:e@and 70
salt startln% EH ound” 8E and foll ow n
pr océduyR80% éMbee DNOYIR 4O0QHE, ST OBY) S 93 3F03 (m, 2 H) 1.15 -
25 138(m,3H)141-1.51(m, 1H)1.54-1.64 (m, 1 H) 1.65-1.86 (m, 3 H) 2.02 -
2.11 (m, 1 H) 2.66 (d, ] =7.07 Hz, 2 H) 2.97 (d, J = 7.83 Hz, 2 H) 3.65 (s, 3 H) 4.91
(q, J=7.83 Hz, 1 H) 7.06 - 7.19 (m, 5 H) 7.38 (d, ] = 8.84 Hz, 2 H) 7.45 - 7.51 (d, T =
8.59 Hz, 2 H) 7.58 (d, J =2.53 Hz, 1 H) 8.21 (d,J=8.34 Hz, 1 H).
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Pd( dppf) C12CH2C12, potassi um phosphate, DMSO, and 90 C
were replaced with bis(tri-t-butyl phosphine)

w@alozadisus( 0) , pot assi um carbonate, 4:1 DVE/ waP€T/Us20d6/061973
70 C. M5 503.4 (MrH) +. 1H NWMR (400 MHz, CD30D) 6:
0.85 - 1.03 (m 2 H 1.15 25
1.38(m3H)1.41-1.51(m 1H)1.54-1. 64(m 1H) 1. 65- 1. 86( m 3H
)2.02- 2.11 (m 1 H 2.66 (d, J =7.07 Hz, 2 H 2.97
(d, J =7.83 Hz, 2 H 3.65 (s, 3 H 4.912 (g, J= 7.83
Hz, Example9

1H) 7 d, J=
ST oLy T 35 ol B, B r R B i

8 34 pyrimidin-Hjyl)- &byl DiBo) OTM@708E8e aﬁzrmszooe/ 061973

e m 3 ﬂhtens{ksﬁan?ger%ﬁgﬁﬁga\{ed a%¥he 1051}3? o%&glrtl)g ‘él)élplro%edures
py'lrlt desgrébb;i;f]ewﬂ 6&1|iydnli 3@ybyeplating Bgﬂﬂ@ﬁ@ﬁ@ﬁt 3 hi_lg(égﬂqﬂnlﬁht 6-phenyl-
sa e ar e S e Sa

ol | BURGEHeRoRishsit 08 4ELE RS 4 R VS K003 s Cov) 5
3G bys(ephpsiongd,3-bs. Qmm@m v%ﬁﬁpv@sws&)nmﬁ?%%' L7 16 (m,

pyrlmdl ne- 4- carbox lic acid

(500 K5 B 183 329 (4 (137 i g 11 308, (00 7= 18, 739.3 e,
h%z 7% é& 3 Aﬁz H%FQH) 7 25@21&&%}&)”1 8§H§0 (h; %11)7? 7%61 68 (m,

Hz, 2

519 BDI@I@@(MMH),JLHI@ m2I9)J30m01(mk9H)2 77 (d, J
= 7.2 Hz, 2H), 2.29-2.24 (m 1H), 1.85-1.80 (m 3H),
1.74-1.68 (m 10 1H), 1.62-1.52 (m 1H), 1.47-1.32 (m
2H) Examgple1001 (m 2H). Exarrple 10

| no]< Pl ot 205 AR QIR bl S EL BRAAASE L BN -

aci dpyemidp-4-gdtmrepylj-carfhanie add atethyl eaterdtlﬂaidrozidéuc acid salt
01 . -

17 BB o 108 S5 Opg S oy din- G Ahenpighyl

Ca[‘i Ibem‘bcma:cacnﬂ teigbutyd estyr: hi;:ﬁ% iﬁﬂu’uoﬁ@f a.5 0 kadind Eheﬁfole)ae \%a g/l

2 et B o D 47 S04l Porgimis ot (PF 01

gi Vemmoi,)lt@ give aCl@inQC‘dl&ﬁ@s schhtivh] DlRxt ANSKitioRoSLkdt i on of

4-tert- b o carb m, N0- 3- 0X0- henyl - pent anoi c
aci a% ?W%‘Jr agt ?§¥%%é’he&36 Pﬂf&;fiﬁmc?d S5 G Qe 19:44 mmol,

20 aMaibawm, JQ¥Q., ﬂwgw ChekD 988,53, 386% }neﬂhandm!dlﬁﬂl@b was added.

( 20. vvas add The. resui ti ng clear colorless

sol u’?]i‘eorﬁ ?O‘j‘&FS%ﬁOl‘ftton was pliFedgt K. Afte8 k) thgclear, yellow

yel | eotios @Jablh)héﬂa:hé!@ﬁnlﬂ bRne had (A hL; %Qtrhﬁloﬁcéh&jth@ ]-ea@‘gon was
m., 29. and the reaction was concentrated

gi v e°°3°§‘6‘]a§e€1 10 gffea sodid; & h@\ﬂéldﬂ‘é@ﬁ Prititiened Getisemeetar Wdt(éHCls

d d
5546 PRI A A S

The @é%ﬂheﬁhmg@med ot@ymrlayeweee wash e aithvbdt NSBC0;, brine, dried
NaHCGC3, M% rine

over MgSQy, filtered and concentrated to give an off-white solid weighing 3.45 g.
Recrystallization from EtOAc gave a white solid weighing 1.49 g. The filtrate was
concentrated and purified by column chromatography on silica gel (gradient elution 0-
8% CHCl3/MeOH) gave 0.410 g of an off-white solid. Combination of 1.49 g and

30 0.41 ggave 1.90 g (58%) of 10A. MS 316.2 (M+H)". 'H NMR (400 MHz, DMSO-

dg) 8: (rotamers) 12.46 (s, 1H), 8.17 (s, 1H), 7.36 (d, J = 8.8 Hz, 1H), 7.26-7.16 (m,
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over MgSOH4, filtered, and concentrated to give an
off-white solid weighing 3.45 g. Recrystallization

wo c@moESGAC gave a white solid weighing 1.49 gPCTN82006/061973
filtrate was concentrated and purified by colum
chromat ography on silica gel (gradient elution 0- 8%
CHC13/ MeOH) gave O. 4 10 g of an off-white solid.
Combi nation of 1. 49 and 30 0.41 g gave 1.90 g (58%
of 10A. M5 316.2 MH—?1+ 1H NVR (400 MHz, DMSO- d6) 8:
(rot ahRos)6 (1.AHA 64476441 Gy, 118, 3107 «dsJ 1845, 44 HEBLEDAR. 7D (dd, T =

105 WD 2007/ 070818
PCT/ 3%3006/13%56 2785(%06)&)6 16 (s, 1H),4.47-4.41 (m
1H) , §0879]( d, JlOBl31-65—Clllollo—bbzl;lmlidlhm-yl)zz-i’)lier(yli-dthyl] carbamic acid

11 Cleredt e i Wty o000 e 0] e phshors

agi doxyohlokid® POy rels DO mnAdIWHstRrSHERSSCH R E a%@é\r ale yellow
(1 39 gt 4.41 mml) i n phosphaorus 5 oxychloride 8

SIpfiqmgiier ddsthiamengshroEn S@U@WWSQP%‘i 2 réqtr@eaoncemted in
yeI | O¥du0 8OLIVE hiPGrangBitk@in Bsilue. 1R SRR KRS Gfs%d%&bﬂ%@%%nd
was cooled to rt and concentrated in vacuo to givVv n
or ang@lcbtrtmﬂd (Bos Theesidihway disobed inei%) @) sricht BAHCO; was

% g s}b concentr at ed (2x).. The resi due was
di ssa dpdq Thempsiipeyes siirrgd ¥igorously fesaf-1amin. Theilsyers W separated

o Xt sdeth¥agueSls liye Way b:x@aEeddtty CEQLL, ¥Px)l Erh@b&nblfféaeorgamc layers
| ayers were separated 10 and the aqueous | ayer

extr a’etee’chsmdtthlibﬂizlé;lcmed loxgr Mg, tiberbd ateid:oncregaartectto give 0.990 g

| ayer e washed with brine, drjed over MgSO4,
111 eF L SHeroRBRRE AL %@EW Ieghapamipe gopthifk, wcous orange-brown
1- (6re§idh@r1q|sy134m(Mm)ﬂﬂbmzzmpnyl et hanami ne as a

thic scous or ange-brown residue, M5 234.0 (M+H)+

236 Togeraspsion! --dlerppyinign-4-yD- 5 phenylethanamine
i5(6 Cgr @M Enlnmmh Beefonttkile (34. @Mﬁ%&%&ﬁ@%éﬁh}&@ (1.082 mL,
(0.990 [) in acetonitrile (14.1

adde‘&6@8{§n°$)rﬁﬁ‘9<ﬂrﬁﬂ&’éa%lie ®sP0mL, 4.24. molwe)rewﬁmg clear orange-
tri epwhabuisn \(1& 8204 zmrt overméht TR I)eactl-gﬁ 85 gﬁ‘lﬂlc%ne@ Hetween

clear, orange- brown solutioh was stirre
over AHok/satTNeHE@a cFhedayercerp sapeiatadofigel acmemwéwr was extracted

CH2Cl1 I ted
aques b RS T ad he s gy lpf{@rr%ﬂ%?: fglx%fl Ryt b dried over
S® bR, ﬁlgﬁl@éi'éﬂ Qnd (f'i%@é'nﬁ‘afé@ [oeglm oh@ Welg@l‘nquﬂ g.

over 254 [tered, and conce ate e-an
or an@tgifbambysmlundl Ghﬁ]ngin)gn@hjz ob4iliga gel Rertdibrit emhmomb%

o 15EPsChBRIB AP A8 L T B FThar s 190
yel | @%#D%E' ‘1@\1}\8%(43@@%%2\/@ ;b a? 8 d(;'\(gl;’i)flg 7.30%. %(ﬁﬂ% 05-6.96
7. 05(-116 391, J.41-5.3Hjm, 15) 41954, Qj(rﬁ n.[lH),13‘|)’/Z (4, 3991346 ¥ AN 1H), 3.08

7 08 25 (dd,
3(dé Jl lég E{; l‘-][gL }11}—\'} 31 ZPI Z@s g@ Hémaﬁogg%@p gltalngcﬁngp bj( ffural prep
enanHPD@@@lﬁra‘&iék@lD ‘m&/haftﬁf%) gave: enantiomer A [>99% ee; [a]p? = - 26.74

(c=0.93, MeOH)] and enantiomer B [>99% ee; [oc]D25 =+25.49 (¢ = 0.88, MeOH].
[00181] 10C. Example 10 was prepared as the TFA salt following the
procedures described for 3F-G and 1C-D, by replacing 3E with 10B. MS 488.3
30 (M+H)". 'HNMR (400 MHz, CDs;0D) &: 9.56 (s, 1H), 9.09 (s, 1H), 8.01 (d, T =8.8
Hz, 2H), 7.69 (s, 1H), 7.60 (d, ] = 8.8 Hz, 2H), 7.28-7.18 (m, 5H), 5.25 (dd, ] =9.2,
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HPLC ( Chiral pak AD; | PA/ heptane) gave: enantionmer A

[>99% ee; [a]D25 = - 26.74 (c = 0.93, MeOH)] and
wepanbrsner B [ >99% ee; [a] D25 = + 25.49 (c = PCB8S2006/061973

MeOH]. [00181] 10C. Exanple 10 was prepared as the

TFA salt follow ng the procedures described for 3F-G

and 1C-D, by replacing 3E with 10B. M 488.3 30

(I\/H—|)+ 1H NI\/R(4OOI\/Hz CDSO)) 8: 9.56 (s, 1H), 9.09

(s, 1H), 2H), 7.69 (s, 1H), 7.60

(d, §2=HzalH) I3|z76 (gﬂﬁ) 3726.7_(gd,7r = B1.0,162 Bl H),5.075dd,d ek 140, 9.2 Hz,

2H)2, 1H}9677‘€@ JZOEDM-& ﬁ@gﬁ Rt 89ﬁ§?§%§H?iE§ 1.65 (m,

3. 0711;13101 62315:0(]37416) 194521. :mz(m 2HB)1, 1221 0T (X)) = 7.
2H), 2.29-2.23 (m 1H), 1.87-1.81 (m 3H), 172165
(m 1H), 1.62-1.50 (m 1H), 1.45-1.30 (m 2H),
1512Exaxﬁme(1m 2H). 5 Exanple 11

4- -cycl necar bonyl ) - am
| ol Pt LA AR AR aRT R s hesp e R sk v
ac | def&mh;ihAq&I Plienyl]fchfadi¢ HAQ aiekityl asu:qu t1i5@hdroadefO ddd kalt
n‘@g%l vvaz%% ngetled as the TFA salt faollow ng the
pr ocEQE YasPropetegsas g THA. st fwwrao%ﬁﬁoa@lures
3E WidsbrittedBo 36 QUED, tikeplabivey SEOwWRR 808 [ AR ohfer ﬁ
s determined to be 73%ee by chiral anal yti cal

| PRPUUPCEXCHE Bef Eiemined i Bine) e cracdimbanelyéenl HPLG
occ u(@fﬁ!dlcém WS T RO /HBStandl - RARMifatibh oc%ﬁﬁ&péo‘ﬁle%eré Juring 3F-

trans- 4- Ami nonet hyl - cycl ohexanecar boxylic acid

{1- [ §¢4CNdr oxy- 2- oxo- 1, 2-

di hydro-qui nolin-6-yl)-pyrimdin-4-yl]-2-phenyl -ethyl}
-am de, trifluoroacetic acid salt [00183] Exanple 12
was PBrappledd as the TFA salt followi ng the procedures

des chiRef Alah &’t&hgl @@ﬂh%& alrﬂé&yhﬁ RLAH PR ShydMoty b1 2-

(enanti omer
4-( n@ﬁ@mnﬂm%ﬁmymmehm-lmhomﬁeﬂaﬁ aimide] trifliGroab&ic
498 g’cé%%ﬂ*’ H NVR (500 MHz, CD30D) 8: 9.15 (s,

3 , 8.47 (d, J = 8.2 Hz, 1H), 8.28
(dd [09183] 8. 8, Elia@pldzl,z viaslprepFred s ths TFAH}l],t folloddng(th prdcedures

5

5 3 ol Crg)éH%Or 3%‘1%8&ng é& %%?he&)lacgpg 3E§\§%}31(ﬁ%(eaarﬁ)2fneﬁﬁ and by
g)H)1 Oreplelcing 4 £mitBoB)caiBobyldaino)bhddyyIborbniclac(ddwith) 7€ VIS2A9BIB,(M-+H)*.
2H) , 1.83 (m 3H), 25
1, 741}%1\1%1 ‘(2595 %%Dﬁ%ks 1% gg(s( D, f&i)i (s, Egﬂ% 4 (46 7 Hz, 1H),
2H), 8180:12 1=03, (.6 Hz2HY), 7.7F%a M), 9.443d, T = 3.8 Hz, ch? 7.28-7.18 (m,
tran ﬁgn <1) 54ﬁ%l - cycl ohexar&eg(?rjb_oléyl c aci _
[1-( )Jg (o b 580153649 LR, ByA0( 8, 6.0 Hz, 1H),3.10 (d,J =

13.8, 8.8 Hz, 1H), 2.77 (d, ] = 7.2 Hz, 2H), 2.31-2.25 (m, 1H), 1.89-1.83 (m, 3H),
25 1.74-1.70 (m, 1H), 1.62-1.52 (m, 1H), 1.47-1.36 (m, 2H), 1.12-1.03 (m, 2H).

Example 13
trans-4-Aminomethyl-cyclohexanecarboxylic acid [1-(2'-amino-[2,4'|bipyridinyl-
4-yl)-2-phenyl-ethyl]-amide, zris-trifluoroacetic acid salt

30  [00184] 13A. trans-4-Aminomethyl-cyclohexanecarboxylic acid [1-(2'-
fluoro-[2,4'bipyridinyl-4-yl)-2-phenyl-ethyl]-amide, tris-trifluoroacetic acid salt:
13A was prepared as the #ris-TFA salt starting from compound 4A following the
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4-yl)-2-phenyl -ethyl]-amde, tris-trifluoroacetic acid
salt 30 [00184] 13A

wo c@n®7081Am nomet hyl - cycl ohexanecar boxyl i ¢ aci BICT/LS1086/661973
fluoro-[2,4"']bipyridinyl-4-yl)-2-phenyl-ethyl]-am de,
tris-trifluoroacetic acid salt: 13A was prepared as
the tris-TFA salt starting from conpound 4A fol |l ow ng
the 107 WD 2007/ 070818 PCT/ US2006/ 061973 pr ocedures
descri bed for 4B and 4C, repl aci ng phenyl boronic acid
vv| t h Proosduies descripgd foa #R endid G aemening RhehyborvEc 488 wath 2-fluoro-

ridﬂéﬁborgﬁémhehﬁ_ﬁé@' (wigen& on of 13A (0.029 g,

izﬁln sat m.) was heated in a
m cr owave1 dxagtpla ) ACsdspension fof 137 €0.029) 10BN gundd) in sat.

Cl eaf\] ?ﬁl( &0 p%%vasig?lg%td lﬁ‘gﬁl\écarfgwé?egvganatc i?(i °g.‘rdfor 8 hg Tl\gg reglﬂtmg
| y Io pgllezirl mrlmomftmmwﬂﬁm{i t@ngg %goﬂ‘ “l(lﬂtz %hd’\'fli?r)%ﬁ HPLC
SOl 1 (5] S e rl sa
(e 1 088 e R Gt B5m P00 ORS G (Fige, vt salich of
Hz, tkampl‘é 193s (he sl TFA GalB ME43(9-3‘|§M 17[%+88HN}@R (MMH'Z_D(%OD)
7. 44§ X &69 (dg I= 473 Bz %),87 $4(d, J(ff—lﬁ 6 Hz, pH). 7. S_quS( A, 105458)),= 1.0
5. 24H£d1@i£ 7]49—%1% J2==5§ f53 I-% 44 E&dlf’—%ggi 8“1% 1&@7% 7.19 (m,
(1@ QH);524©ddr|£ 92%|)6,6I*’2z 212!) Bt (dd] T= 182, 8,6 H, BHKB,0818), J = 13.6,
1 85 5 — 1

S5 R B Sa Lbo 150 s o,
Tabl &) 1084168 (8w M‘Ihrll@dSS()r(HpﬂH};énMam&/(m, eXANI%e&99 heH).
synthesis of 15 which is described above, of the

compounds in the present invention. Table 1 OH H2N
R3 [00185] |, BTabled b#loR swBin(ahkdsrepresearativilekapled) i s§dBesds of

hE 1 Whi91 is described above, of the compounds in the present invention.

Table 1

I=
Py
&

\f]\/ﬁyg, NHCO,Me
3 l ©/ 487.4
N> 7
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NHCO2Me 3 | | , 487.4 N 108 WO 2007/070818

PCT/ US2006/ 061973 Ex # RMs (Mr HH+ 4 N 414.4 N5
wW®2007/670818130.4 0 SS \ "~~ \ NHCO2Me 6 487.5 WCEBS006/061973

T~=> HO0 497.2 NOH 8 ASS\ "~=~\ 1INHCO2Me N O

503.4 HMN N~~/ 415.3 10~ \ cNHCO2Me N/ N/ 488.3

11 S\ NHCO2Me N N/ 488.3 12 ASS\ ~- H\ N O 498.3

NON Lz; OH 13 S N 6NH2 430.3 UTILITY [00186] The

conpounds of _this invention are inhibitors of factor

Xla and are Ex# N “u: R’ MS (M+H)"

4 2§| :}fg :%[::j 414.4
5 3&[:::if :g[::] 430.4

o
NN NHCO,Me
6
| N :1’@/ 487.5
7 X N
© N 0 497.2
N :?_’ >
OH

N0 fq[::] 503.4

9 ~ -
G :k[::] 4153

NN
10 ~ - NHCO,Me
RN 2
NG 4883
NN < ‘
11 N < NHCO,Me
X
S 4883
N N N "?1
12 ~ - H
X
§if/\]f% N © 4983
~~ < _
OH
13 \SS x> (?.,' NH»
L Ay 430.3
2NF
UTILITY
[00186] The compounds of this invention arc inhibitors of factor Xla and arc

5  useful as anticoagulants for the treatment or prevention of thromboembolic disorders
in mammals (i.e., factor XIa-associated disorders). In general, a thromboembolic

disorder is a circulatory disease caused by blood clots (i.e., diseases involving fibrin
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5 useful as anticoagulants for the treatnent or
prevention of thronboenbolic disorders in mamals

w@ oog/o7osi|ct or Xl a- associ at ed di sorders). |n geeEUS1006/861973
t hronboenbolic disorder is a circulatory di sease
caused by blood clots (i.e., diseases involving fibrin
109 WD 2007/ 070818 PCT/ US2006/ 061973 formation
pl atel et activation, and/or platel et aggregation). The
term "thronmboenbolic disorders” as used herein
i ncl derawtion, platdle kotivatiet, evdierqudtelet agptegmivioh €rtleaéric
di som [ ar. gr .cerebovascul ar
thr onies meect 0P Rl of KR o i A S B S ecBler
di sortltembodnbotib disortiemihensus chrdidveschiensrtcezbovanculldr@hrbmboembolic

per i ral circul atign,. The term "thrqnbo lic .
G soRRgiEs S GnBberaPur RGeS W hr SIS 4 Jedert o in e
diss ompadgheras elrebdionl Theashim RhkomboémbdlioidiseetsOas WS h&bihQlso

angi na,or other .. aqute _ coronary syndrones, atrial .

£i br ifuges %’ﬁ?‘?‘f disQers lyaled frore b ‘?{ﬁfgeﬂé‘ggfoa}mstable angina or other
I nf anEité edtonary SQB@MeS, atilad dBrllMeRt st of FRMER My ob2@REMatction,
attack, st roEe%gat heroscl erosi s, peripheral “occlusive

ar t enSchgmigs cath, HARSIREt ISFHeBHGY Rk strefeepfherasclerosis, peripheral
t hr ogbasdive artdRal ldREQBRRRGIs AR b Inb Ssis, @%épe\{ein‘%roﬁﬁpﬁé,i sm

coronary arterial thronbosis, cerebral arterial

tRr ofBeEPephlcbEis it caitpbint. shonsy dreyal dnerobdsisngercbral arterial
Pul MR35 NosRTERL A Bhbaith, 1dAEPERERS, Fitbhdd B dilsAMng

medi cal inplants, devices, or procedures I .
bl oodhrpmbosesipwling fom medienl iniflpnts, dpvieasr draeesedurest in which blood is

pr omel3ed @R Qpi@iéflaﬁsurﬁl{ﬂeﬁt]h{xfg)g&{f%és th@b@ﬂg.sﬂ%rme 6Y] Piants or

include, but are not linm prosthetic val ves

ar t i fipwgeg inolugetus are inpidineitdditergproShe mtvialybs rificist eatves, indwelling
Bk ood.p u ccess rts,.. .
VA GBS ONS G40 MR AL ASEEST R | s
hear tlevi¢ea pivdartficahhehrty eslslt charalfers andessep giafte dThegsocedures

i ncl . Limted to: cardi opul monar
oy padt e LB e s BBy By ik et anay coronery
henoditabensios,.and BGA@Tlysis i s noted that thronbosis

i ncl vesse], .occl.usign (e.q9.., ,after 0. bypass

and @§§@| usi o 18(“8%8%?“ ﬁ’ﬁ?’?‘lﬁod%d?d'é‘{e‘? ¥‘FSS%QF%EFE%¥F§6U §%ter 2

20 anbypard) aad reoahsivany.g., didic@p ki tpyicutalddRs transluminal coronary
thronboegb%Jlihd%fo%%erﬁ result fr?n1cond|tjons )

i ncl GRS Bombeebaly disgrispapgemiltdram panditions Hepding

or sbmtgioCkhit@topihtoedléroNs sué9lopNgedal chmpRtibisZfbldaBed
arterial.fibrillati?Ph congeni tal thromhophilia, _

c anc Bpmobyiizefian, agerial fiprllation, cgn eniil; thrgmbepfilizg cansers dighries, effects
and oomRlitatiahd @MErmned) bRDEMMHatiohd 6F RBSdakQRAME 3hticoseulant

fect. of conpounds of the present inventionis
g | | E{;@aoﬁ‘iﬁ?m@@m}ﬂiﬁ éfs%me?ﬁw Bivention ighelicvad ity hedysrte indihiten of

| NV okatme piofealdd BveRBE H B¢ EQBUIEAGEANE IARY/ R rcofgé)cq b@fktion system,
activation system . nore specifically, 1nhrbition o?

t he BQEgOraticely, mbibitien of the enegwlption factom afeetor Xiy) fagtor VIla, factor
fact pla, fdctéd Xaf (st kaliRreiPbAfSRLEA! | 1 Krein or thronbin.

[00188] The term “thrombosis™, as used herein, refers to formation or presence
30  ofathrombus (pl. thrombi); clotting within a blood vessel which may cause ischemia
or infarction of tissues supplied by the vessel. The term “embolism”, as used herein,

refers to sudden blocking of an artery by a clot or foreign material which has been
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[00188] The term "thronbosis", as used herein, refers
to formation or presence 30 of a thronbus (pl.
wo boogomisg)s clotting within a bl ood vessel whi cPCTES2006/061973
cause ischema or infarction of tissues supplied by
the vessel. The term "enbolism', as used herein,
refers to sudden bl ocking of an artery by a clot or
foreign material which has been 110 WD 2007/ 070818
PCT/ US2006/ 061973 brought to its site of |odgnment by
t he Bioaghd teiiy siteref IOdEment%EﬂmBIQddrccrrbrdeifb@tem fihrongt®embolism”, as
used r r .
w RSl e LRy Ao R AP Rl R BLeppried by
f r onibe boodistreanvfrom thegpite of omgmrl le@mbihervesms’eﬂe teﬁ‘ih‘&troke”, as

term d fers.t o
LT Ol BB rorerf ot RACIYEE B Mot RIoRoit Srkf e rom
of | o=ilusive ttirombésissiin shei darotib @oramuis, i cdrotia iieHA, or if@ésddbral

|nterna or intracerebral arteries. [00189] The
conp%%rt % of this invention also are inhibitors of

pl as[m1891al | i k[mebanmddwfehlyﬁﬁéﬂﬂonagoafktmmbmrb SIPARLAr Y
for the treatment. qr prevention of diseases

:25 2’%5"3?818 afpl 1 usqiul 2 paty Q?‘P’BH‘*‘B’FY t47ats derfheigeatment or prevention

act i y@dideades 836&i900 (vith Bn actlﬁ’ﬁtﬁﬁr@ thbQol@ét abtFaBbR system (i.e., plasma
associ at ed di sorders) general, a contact

Kt i kakren a§3?§‘9@ﬁﬂt§?’§‘6rﬁh dh Bpngrak 2 QOpELESHVASAD gwsgenpgisorder is a
act i ¥igdakOhusdd Byl a0@htion oﬁﬂéddfdn%'lﬁiimﬁ WP REE Suc ﬁdﬂ%l YStREe valves

prosthetic valves or other inplants, 1ndwe
cat hetehes implawtpindwelline gpibpfens it wr@ypdmgnary bypass hemodialysis,

he mogi@dofSdnfsm (el BRAIARIsS Wr %fﬁ xgpdocekaﬁ'rcég ﬁlr\blﬂ%h l%(lb&yﬁ EXposed to
or other procedures in which 0 IS expose
ar t | 1 &tifigialsurficgdlat proatotep comiast egtivetion, bbt)d dotsi(vatdisases
% ooﬁvﬁlzﬁ%sﬁbflh f atugf Eﬁf’%ﬁ? E‘cﬁ%éndnn%( 34' ﬂxgeflét agéljegatlon). Contact
or plateére

formati on activation,
aggr @ga@tmw)m alexomcamn cel stiifacag, r:cihﬂaraeteptbs@)r extcagelludan matrices,

at 1P SRR R bl hioh R Al SRRy e
al s orespw‘smedlsmsi sepsusc agurtef ﬂe?mdlwresemﬂm Byredngne,
sepsj Ute respirator is ss syndrone, . .
ner catosH & el Breb beobibd<F Ry Pl st acsyion serponents
Z[Ef i air&hmnh mglbﬂibrs @m;haddallmmf(ﬂ ﬁ’etdi (Xl]Ithl@]i) oRBE18r \?/iaglt&[nlnogen
t hei i bi.ta allikrein, ctor. a
| esliEds %P@ﬁ?ﬂi pﬂhw&%@% inclade Siand B ipns N Ghoints,
nay as sy, bnathetdendgalibe omgmg. chroni ¢ |nflannations of
join ot her, mammal i an. organs. [00190Q]

The @5}9&2’?32?@% effs rweé*swé GETRROUBES i piF I¥FaLiAyention as inhibitors

i nv ecsﬂthmag@aﬁdﬁhhd%rﬁ o VIR IXMahRa GRaaM kalikh §r38bRAbS, can be
Iasna kal likrein or t hr onbi n, can

igza Vila, .| Xa, ?
%eﬂa&eé PRRHREP qy&?trpgnféedrsgn%%rﬁteaﬁﬁuwm%wbs @hd Heappropriate

pr otgametic BSIRRS LTHE@ALY of IRAFHILAR @W&M&gbﬁc oMU BihicC
substrate. The rate of hydrolysis of the chronogenic

or fIuhEFRIaHe relqyRRISPritedTAiGRse Fas medseipd hethde fieghsence and
pr otBaRfce ¥ ofpatntd SRR ilvdnfibn. B85 EBGEs BFle substrate resulted

in the release of pNA (para nitroaniline), which was monitored
30  spectrophotometrically by measuring the increase in absorbance at 405 nm, or the
release of AMC (amino methylcoumarin), which was monitored

spectrofluorometrically by measuring the increase in emission at 460 nm with

111



presence of conpounds of the present invention.

Hydrol ysis of the substrate resulted in the release
w@boopmosipar a nitroaniline), which was nonitoredr/882006/061973

spectrophotonetrically by neasuring the increase in

absorbance at 405 nm or the release of AMC (am no

nmet hyl counmarin), which was nonitored

spectrofl uoronmetrically by nmeasuring the increase in

em ssion at 460 nmw th 111 WO 2007/ 070818

PCT/ e)S2a08y 9830mD. Aceciensstin tha raie of3orhance Ar flewresearse change in

t he [ the

or o s gjee B RAILRABRS bl A BHGREBiER0HE méthods B known

i nhi b aneskilledinghe me tTho dsultsrof t}kmmacy ar¢ expoeseedsds ithd iglibitdry

the Al dta ?e results of this assay are expressed as

he I'n BI 6ry constant, Ki. 5 [00191] Factor Xl a
dst e[mmmqt | ONFaveF marwbeminano'i@ MM rhEBE{is@HM ?FEPQS bQﬁtr at pH

ntai ni n and 0.1

000 T Aabns Bingctis b ] 1 mvt k. 130 BECR08h Grolyethylone elycol;

Sci ent Bhjkes br FlaﬁJrSEl%tﬁ'fH) TG MM s RRACmHE {i¢h fﬁigd ﬁﬂnan
human Factor Xla at final concentration

pM ( Feréerat!s pioyiiral %@ﬁﬁ@ﬁl@@@%@)w&w (Haqv@a@qm&chnologles) and
b
S U13¥h% @?rﬁhe%‘c%@l@@ra{e@@%@ r&‘}l‘a‘PA{S erg gﬁﬁ, @Pfoﬂﬁgﬁgg&{ﬂ at

0 concentration of O 000
pP ef EQncRHraEiompiLeRS- OGQOO%M |dn é@@rﬂl pr¢fn1v@monmnunch o€ the peesent

the patdion Lgu@ﬁ a I&gaﬁ' cgﬁl (‘ﬁgcl dad Erpt? gi?o%g %}aamples have

exanpl es, have ent| e ac
exhi béeh idntifedoto beqctate ahd exhubnl IéISS)f bdlmnhto]cﬁ 18¢k than t1haM in the
Factor Xl.a assay, t hereby denonstrating the utility of

t he E¥iRsetinasanfherdhy dﬁmé&sgﬁteng thewidlfy pbthe sempasipdcofahd gresent
ef f el idRn 'a§‘@p@él&lﬁ&f&tﬁV&ﬂﬁﬁ%&fﬁﬂC@Mﬁﬁh ?ﬁa&ﬁl Xfa. Wr@preferred

preferred 15 Conpounds have Ki s of equal to or

ih ancwmlumbr@ff@l(amqu@aj teadr less than 5lm@r¢mmMybqumo ordese than 1
preferably equal to or less than 0.5 M [00192] Factor
VI a”Me{n@Ferﬁr%ﬁ’EaP]dr?ﬁ“%@ lpa hen 09 1M005 M cal ci um

h 0. 5 f
go n?[;):ﬂgélan g0 %?/gtMEﬁe‘Hg %ég%fh%{hltlgﬁs' Wee ?ngi% Ad\do SR Eatciiy cfhlec>§'1de

Det ef-f Watodimschiprids, M I@@?Eﬁgbqﬁfgr ¢dnitedning 0.65%PHG80rat a pH of
Vilagg "B@t@ﬁﬁlﬁ!ﬁtﬁﬂb I?BQna;Ic_ig ?\1%9% *)ﬁ%eﬁz%mgﬁ F'g(%gf% @ﬁnﬁmatologlc

human Factor Vila Novo
8dncEevhnelogien) OofeCQmEn&wlflumm:Em’m Nallat(Nswd szddakl ataé‘mel assay

f act nd th

synt nc?ltérag% St at e’ %WP& ?9%?01%?5“3 %lﬁf%f 2 affg%"mratwn of 18-35
Chr owdgedibe sprthetiBlyEbdtrate H\Da]&a]ho)Argth\m (o288 NClirambgamixodr

0.0 n d.in the Fact )
Ui oo b A BRBED Bt o ot RIS BT DE VIS dhpert Sy hpyed i
a Ki thoFaaophdlla 4ssaycare d:cmsﬂere&ﬁ) tehativelibthpivexHid0d R 34f equal to or less
Factor | Xa determ nati ons were nmade in 0.005 M cal ci um

¢hi th?’rﬂbs, u 1
[00193] Factor IXa determinations were made in 0.005 M calcium chloride, 0.1
M sodium chloride, 0.05 M TRIS base and 0.5% PEG 8000 at a pH of 7.4.
Determinations were made using purified human Factor IXa (Haematologic
Technologies) at a final assay concentration of 20-100 nM and the synthetic substrate
30 PCIXA2100-B (CenterChem) or Pefafluor IXa 3688 (H-D-Leu-Ph'Gly-Arg-AMC;
CenterChem) at a concentration of 0.0004-0.0005 M. In general, compounds tested in
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M sodi um chl oride, 0.05 MTRI'S base and 0.5% PEG 8000

at a pHof 7.4. Determ nations were nade using
w@oo7frmsds human Factor | Xa (Haemat ol ogi ¢ Techpol/0§2086961973

at a final assay concentration of 20-100 nM and the

synthetic substrate 30 PCl XA2100-B (Cent er Chen) or

Pef afl uor | Xa 3688 (H D-Leu-Ph' d y- Arg- AMC,

CenterChem) at a concentration of 0.0004-0.0005 M 1In

general , conpounds tested in 112 WD 2007/070818

PCT/ tisFoeiey 3G peP3 aredeasifesed toibe potive aftheyyexhibit adbrnd Eqtet @cbr less

to b a‘i%/fl if they exhibit a Ki of equal to or |ess

t han N/JF00194] Factor Xa deterninations were nade

i n O[0b194]sodi WaviphrS phtadfinatiohlf &6 matle ﬁdﬂ'ﬁ\&fodlzl hosphate
cont B‘F#[]?i& 0.2 M sodi um chI oride and 0.5% PEG 8000.” 5

Det e % fh &f (uék Fentaintrg 023! sedipm chlpridaand fridh PEGA06P-

Xa ( Heemmhalagivere nlRehga |
concentration of  150- 1OO%%I\ﬁﬁgﬁ%?wga&drg?‘h(g?&ﬁQXIOglc

substPhpelogies) apofipabasspy @I@Iﬁra(@a@ﬁﬁo ) PM and the synthetic

509 7

st SO Nt NS g
Fact efncsgrationsefz0,0002-4).000% 8. dagersral ccobwormtsitastediit the fegtor Xa
exhi bit. 4 ? F%nkfa&eﬁ R oclife 21 e&r G 2mbit Eﬁnofﬁgaa'l\{l to ﬂrolﬁés%ﬁ)%gg] UM.

Pl asma “ka rern determnations

sodi [00195)hos piPaisea hulikeh @terdinttibridfvero adeARbAIM shifiud- 2

M SOdl}Pa%% i de nd 0, 5% PEG 8000.  Determ nati ons

wer eP ‘{]@&%bmﬁ 9t Ttcominnine RAM sodiuen Fhieride 2pe. 5% PEG

Reseg&gooh Detaﬁhi(ﬂﬁﬁ?&l@ FteRSthadRtusig blfiddd @ﬁﬁﬁkalﬁﬁr@&?ﬁh&ﬁﬁé ®dearch

of 2 qj pM and the synt hetic substrate S-

(H (% Opqt(gle%,?é aﬁm comp%@ @ﬁzgg))pl\épncbthe synthetw substrate S-
concgwbrat APhIABON08- GO M cofl M

used_ f or( c(g?mfjl ation of Ki vvagébo ?)OOCSO %%trmélo%hgﬁﬁ/?g -0.0004
b g¥hnehaim vatinsed fra selewatioadt Ki wen@ 000102 dorB ORI Mk Fregrameral,

as s agodpin GBS ARMRI 1k

assay 0 e% AnfORRLEE tﬁég% Ss‘?r%aﬁglr%ﬁ’{?etlﬁ YeSay) %%&gngﬁﬁer_iiﬁ mr£4c¥1ve6\f they

det eex¥biztKiof squabtoeor iesslthan iS5 QML M SOdI um phosphat e

buf f a pH of 7.4 containi M sodi um chl ori de
and @ 5155% PEG glbﬁﬁlbné‘é?“f%‘l‘@flﬂqsﬁ’éeg‘? ’S‘H‘i" IR/QrIeMr'?%‘BmJ%IPWQate
pur i ‘rﬁuf&datthMfm Sudaidifg OM Ko eiTBidR! 288103% PEG 8000.
g(f 2]5 ies or Enzyne Research Laboratories) at a

%?5}‘0’&%‘&‘1%’8 Refa TiEPrERicd Berramalphagiyiombi EHgematologic
synt T&hh(ﬂogié&bﬁr L‘%QJrﬁ’e ResdAOPL ARy G ek it E&ﬂal’%’égﬂe%entratlon of 200-

Chro ni X a .concentration of_ 0.

gen %WU? SbsiEde ST 30h@yoR e RIS AreaphNA)/Chipmogenix) at
consgd aﬁt':éh@aﬁ@l 41,0902 M/e_ln| Enetrzh edbm%ﬁﬁicfs’ hdstedt uﬂhe (ﬁ{ro?ﬁﬂ%s y are
to or less than 15 [ In general, prefe d

conpatidaedip be ﬁ@tl‘fﬁr@@@h%hilmf\ﬁe{fmqfcmlahm lessl o rhé uMat ed

' V, of ual _to or l.ess th at
one @?ﬁ?ﬁe ab%%pnem preferred compoungs oflhse present 1nvent10n ﬁave

demonstrated K; values of equal to or less than 15 pM in at least one of the above
assays, thereby confirming the utility of the compounds of the present invention as
effective inhibitors of the coagulation cascade and/or contact activation system, and
useful as anticoagulants for the prevention or treatment of thromboembolic disorders

30  in mammals and/or as anti-inflammatory agents for the prevention or treatment of

inflammatory disorders in mammals.
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assays, thereby confirmng the utility of the
conpounds of the present invention as effective
WO pdv7lordses s of t he coagul ati on cascade and/ or BPONUSZNG/061973
activation system and wuseful as anticoagul ants for
the prevention or treatnent of thronboenbolic
di sorders 30 in mammal s and/or as anti-inflammtory
agents for the prevention or treatnent of
inflammatory disorders in manmals. 113 WO 2007/ 070818
PCT/ (9829%816/ 06 T Yiclaglsl @8}taritiken, Nbrshbstiaiedy drolys is b teadiprotease

for substrate hydrolysis. b ach, protease  was

ot oPh Rt SR g N AL PO b ik el af i
Bur k ; ' ] 1.NQ:

o1 ot San e ARG oY i OLELD PP 8 MRS R prosonco of
of  thednhibiter bReagtions Resaallopied tongsr for parlodwefiP0t B0guinttes (depending
peri . 0 e

o ot CagePreuRo ERE D PULAR CAEBRR DR o chlEincs cgpeo vers

f | uotimgkwere meesuredg &he Snllowing relatieshipewere neeso caculatd Ke values:

{/g: Lg\é\ﬁ:&g@/ gsl_ %@%@zﬁ@%ﬁq)ﬁg %icgjrxs,l,pee%}it 04 @%{:t%lﬁl;!/lglt ohe hE)iinding site; or
conpet it i ve i nhibii0 it e hinding site; or vs/vo

= A+ (Vf/EO-"Afx/pl&ét}{)%]]%g#k@ﬁ)%‘ﬁngand Ki = 1C50/ (1 +

S/ KM ke I850@ K by ot dompétlive ahibih where: vo is the

velocity of the control in the absence of inhibitor;
i s tWereyel ocity in the presence of inhibitor; I is

the. CORGRIthd AdcRD oPfre bt Pl e o s@flézle%{ﬁlﬁﬁ)itm’: nimm -
activity remainihg (usually lTocked at zeroj; 15 B is
t he naxjivtimvabtityinttie presentendfrighibiusual | y | ocked at
1.0); T'iﬁ the HilLl coefficient, a neasure of the
nunber * £ COEPLEAUI KO pot ential i nhibitor
bi ndi n@\ i8 tte@Binintubbitiv By tRRIBANGARY Bkt 8froy; Nhi bi t or
L{;at p o,dﬁfées 50% i nhi bi ti on under the assa

ndi t PIRE® FEIRIM pvith eempndag s ually dekedmd dint of t he
enzynex id bRl doRFricRANRIeNsure S the nidier Q%%ﬁ%r&?\gtp%t@ Rgﬂ‘enﬁal

substrate; and KI" is the Mchaelis consta
subst r at énhibityy pinding Fites; ef f ect i veness of conpounds of

the presgnt mk BHRM A 88inKBit@ Hhdt %}Mdﬁ&p Eb"'/ g%}glglﬁéﬁ tndefMfle assay

be determ ned using relevant in vivo t o
nodel s, comditiendi ng In Vivo El ectrically-induced

rotig. er. T%r 0S| dels and.l.n Viva Rabbit
teri g-l véré%eo%ééog bo(r%‘{& Iﬁi?ngﬁ%@‘ PEYRSG 1@1{& Somplex;
S is the concentration of substrate; and

K is the Michaelis constant for the substrate.

[00199] The effectiveness of compounds of the present invention as

25  antithrombotic agents can be determined using relevant in vivo thrombosis models,
including In Vivo Electrically-induced Carotid Artery Thrombosis Models and In Vivo
Rabbit Arterio-venous Shunt Thrombosis Models.

In Vivo Electrically-induced Carotid Artery Thrombosis (ECAT) Model:
30  [00200] The rabbit ECAT model, described by Wong et al. (J Pharmacol Exp

Ther 2000, 295, 212-218), can be used in this study. Male New Zealand White
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In Vivo Electrically-induced Carotid Artery Thronbosis
(ECAT) Mbdel : 30 [00200] The rabbit ECAT nodel,

walemanrisesl by Wng et al. (JPhaf macol Exp ThePCT/US2006/061973

2000, 295, 212-218), can be used in this study. Ml e New
Zeal and White 114 WD 2007/ 070818 PCT/ US2006/ 061973

rabbits are anesthetized with ketam ne (50 ng/kg + 50

ng/ kg/h IM and xylazine (10 ng/kg + 10 ng/kg/h I M.
These anesthetics are suppl enented as needed. An

el ectabbithgnendsthefitedwithrkotenines(5p pded- ﬂrmg/kg/b@m atd xoflazine (10

?'gslt ?i%é%; : gO gfkg&hlg/[g]aghe\%r Pés etlég%geg%lg}%len\ﬁ eéj 38 nﬁe&N ed. An

s. c. gleorormagaktiofjow proje is placm)ort d‘@gmenttolt‘ ai isolate@ tarotid artery to

thr onb s, for

o co PR bioqt MOk, BB Bl Bl RGN ER Y o0 1. o gy

at 4 pridx ta Shengltlaﬁbng)ftﬂfbmzd)sflf tTkdbhies $orﬁfaﬁ@idls iflugal b@'relec’lcncal

el ect ti 00 OW. I S maasure conti nuously
over é’“‘g‘@f %ﬁlt%ecraf% artery frshingt 4 0K B A GXFraRad galess-steel
occl yjohReleditidal CEBHOblosd AW &indasedl BHRIhu ARy HvEr d B-min period
cal cuI at ed apezoi dal rule. Average carotid fl ow

over OFOHHoR1 r%mélﬁéﬁ duged eachasioadlofs) caiptid Blegd flow pyer98main is
car OEMGJIQE@QP& &Je%’iﬁén‘tﬁé ﬁ@erii@e%alto@ld B8HH B 90%hin 1509}1@1{ determined

control carot bl ood whi ch woul d result
dBnt PHFOHELBE tqtqﬂ@womalo%ﬂﬁw 9HeT 0 niA @dper‘éfv@mﬂtmkﬂ@mrgl carotid

for 8QoaFBw, \;ﬁﬁ@h R rdser ﬁ%oﬁtﬂﬁtbldoﬂ ‘fl'b@l%@?ee%\{ﬁarnﬂgﬁed

carotid blood flow over the control)
of cEPRSBUSISY far 0 @iy |T.1m£@do (sipseathatomrmquetagasarond blood flow

squa S 0

cauarTesoOHERTLR o e SLBEL ST o oF iRl p gy least

Vi vos@Ratsbiegresdiongragnan esingithe EAYigBbid iy, T uatio@etadiapieISPSS

[802?10] he rahpit AV shunt nodel, described by Wng
ag"g&ﬁ;ﬁ »4p: C. et al. JPharmacol Exp Ther 2000,

292, 351-357), can be used in this study. Male New 20

Zeal and, Wi te rabbits are anesthetized with ketam ne

(50 fiylivg RebBis ArtpriegyenowsgA V) Shunt Thrombesis Mpdely/ kg + 10
g/ kg"’““#??g fﬁh%%ﬁ)bﬁ@@ﬁ&ﬁﬁimg&l WLrBHPR) WIRDLGH r((@%n% P.C.et

needed enoral arter ul ar ver'n and fe

vei ndlaf Bhargrelifan Téﬁe?ﬂﬂ%a?ﬁ Sér%@e@an b used intles $tirdyl. ddale New
S
B orvndC oM iS RORBRAEE DR WAL (9 SEREF 30 mefie ™
devi &l sybries i mefke 4 Ogng/kg/h ). pThsercanesthaties am supplrinregted as
l en
nnerteted B ot il B bl SR Sl grmofe Vol 1 8Mle b
d| antatiaterized;, 4 sating- ﬁllWh AVaugttgrice @lcemectod betivasn thafemoral

Darfitf éin'o}‘all1 Jﬁfo 0)5

S IR, By LR 500 SIEY Sl o

2ht oplpq:eeofftmm rndjmg/(@ngl;h T&an;enqemahdlanetér #+ 7.0 Wonghnb) bo der piece

to a uces 1 tj on ojri11

si gni 1‘Tsrhl|) h ﬁl s n’ggs rg%?%l@lame ) {nglsé /ﬁ{ éhunt also contains
an §8-cm-long 2-0 silk thread (Ethicon, Somerville, NJ). Blood flows from the femoral
artery via the AV-shunt into the femoral vein. The exposure of flowing blood to a
silk thread induces the formation of a significant thrombus. Forty minutes later, the

30  shunt is disconnected and the silk thread covered with thrombus is weighed. Test
agents or vehicle will be given (i.v., i.p., s.c., or orally) prior to the opening of the AV

shunt. The percentage inhibition of thrombus formation is determined for each
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30 shunt is disconnected and the silk thread covered
wWth thr orrbus is weighed. Test agents or vehicle wll

W eoogiovsms (i . i.p., s.c., or orally) prior POT/UNE06/061973
openi ng of the AV shunt. The per cent age inhibition of
thronmbus formation is determ ned for each 115 WO
2007/ 070818 PCT/ US2006/ 061973 treatnent group. The
| D50 val ues (dose which produces 50% i nhi bition of
thrombus formation) are estimated by a nonlinear
| eastrealgiertigeoupe @iheE%soo'ﬁlupfr(dgseavhldsprn@lcemﬁ)%mhibmon of thrombus

sig uat [

;LS eSS e SRR { GBS Kokt Raet Gt broangsne the Hil
commgmdﬁme@atldemsﬂfaph eSPSSInd. [Cladagbvans Bl ue dye
extravasati on _assay . using -esterase inhibitor

def i 002031 i celhe al“?‘/r“tﬂ%m@’af%id@ﬁfec‘f ¢ these spmpeimdeehnbie tipmenstrated
COMPHUAGvahs ﬁlﬁl@ d %@%aﬁoﬂ‘ﬁ%& 'ugmg CPaBS  BhhiBitor! d%{' ient mice.
injected via the tail vein, anhd extravasation of fe

bl uelnckis maglel avicerans daser with & peranquad hbthe pessant mverdimngEvans Blue
fromgti; §§é@v1§ﬁ{?rtﬁﬂe?n aﬁé)gglg%satﬂ?leof"i‘ljfy diid e?sf detté%%l 6by
conpounds the current I nvention to reduce nf

pr evmwtrqnhetogymcemaos frﬁmmasrmxtmcgs response syndr one,

car A Recni ar Mo AR PR 0P B e i g o

per f pnsvctmm thesymrmmﬂammaluyy mqumesrwnﬂrmm foa kxqnipde agobsesed

in I udi n S

Re ad ou % éaéigosy 4 l Br(gc 3? %&teg&fﬁé’ gF?Gpa?rfoflon

t he qmstemmr byronepump(mrgmambaadﬂei rlarguangrh@alk, eiheReE dogs and
pl at uced

| at e whi t e d cell 15 |
Compreer. BRaRElr S Po Breie e te b ndsate igent ivention
pl asimelude fod Hmcbleateﬂuoeabiawﬂbt s, ramfmi ielet / Wiaetbdod celdand
i;duced 1act Y i(g[? /or conlg n of contact .
Tt i SPATHBS, THTHGE eHErOE( clsiaze ]In SR, requged prtivagion of
f act @mpkmenh fagtorsyehEeddoad ad‘bﬁhﬁﬂiht anl{ioPEdHR@BRIon of contact activation
Cl-esterase inhibjtars L0020 The utility of the

conpdaicas Glpsnpaelidggin. dagtori X, é‘fﬂt‘?rﬁ high F’@}Pe‘éléf ‘6?1ghtif@1n0gen

pr evenkstérhe: lmgr)il@dr@l ty and/or nortality of sepS| S can

be assessed b){r J%é:,t ing a manmalian host with

bact OPFWUl or vilhe oFf the gerppeands efifles @irgnt ipyeatientepedwaeler

of t Pthe i dit M

ef fi é:}g‘c,:e;l i ncl ud lek%hangggﬂﬁlgyltgﬁ&%l O ang%%figgcﬁ&%ﬁga

pr es@¢fp@akigndiost Wi hagteria pOGRES) or Thigactsdhgyo afaid cofapeunds of the

pr eSgBent 1HV§1ﬂBh QPpilH YeaBl o3 oPfhe UHRHLY 1 Flﬁd%élah%@ Pt 2530 and

of additional sefine proteases, nota

t hr dhipedpresswemrespivationa  kal | i krein and human pI asmin.

Bec f th e

aro AR oq 15 iR A REb ihenbUFRS, GRRANR

¥  pinlibiters ofjadslitionpleannd wotsases, notalbly tiimen thkaatdn, human plasma

g(n) ggl&lllg{rélf? Qndt ]gdnpgn pﬁ]a%ln}'ns ! ]§e’caus|e 9P t?leﬂ? n St%{yeacglgrg %egé (I:o(r)npounds
are indicated for use in the prevention or treatment of physiological reactions,

including blood coagulation, fibrinolysis, blood pressure regulation and inflammation,
and wound healing catalyzed by the aforesaid class of enzymes. Specifically, the
30  compounds have utility as drugs for the treatment of diseases arising from elevated

thrombin activity of the aforementioned serine proteases, such as myocardial
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and wound heal ing catal yzed by the aforesaid class of

enzynes. Specifically, the 30 conpounds have utility
wa@soodiougss f or the treatment of di seases ari si nECT/USIM6/061973

el evated thronbin activity of the aforenenti oned

serine proteases, such as nyocardial 116 WO

2007/ 070818 PCT/ US2006/ 061973 infarction, and as

reagents used as anticoagulants in the processing of

bl ood to plasnma for diagnostic and ot her conmerci al
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theﬁgdmutl cally effect ive anount” it is neant an

un(;%ﬁé %ﬁq‘ﬁ ound of the present invention
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effective to treat . prevent, inhibit or

aftel FoPRavRY of therte VB iPB 61 ovieh edviSioRed sdeneet o prmbination
di seqasB af SdHidnk PherBpeutit Egeﬁ to ahﬁan?;ﬁﬁgi@ Sicuterd tﬁea{ a% prevent,

di sease in a host. 0020 adm ni stered
c onb ikt a5 Hme]&fatebfbﬁﬂﬁmbqembolﬂmﬂ@p}Hﬂamtmatosy disease condliion or

t hat b GRSIANRH oPfhe UEPTASARL | Nvention and one or

more addi ti onal therapeutic agents are adm nistered
concli0R@fit | y By "edwministererbin combimetion! entceuhbingientherapy” it is meant

m i i i e .
Lo MeSHEE G GRACAR ROLERE  GIRTARH ot
or depgeats arti adfrarigened p@icntrsnﬁyno thie mmnnﬂeﬁ being ereatéd. When

conp . ' t reds aratel y but .
o © Pl POtk b SRBERERR, B St ppe same time
desi predqRotiallyen amem’dér(at diffeent poiftd BAGRY. TG patirdsSpIththay be
can istere n.wth the unds
ot REBSRE S EFATE b SRR Bl it o FaarSTiE e e
20, ﬁmapmagffbcmnt s, anti-thronbin agents,

antl el et nt s rin i.cs, hypolipidemc¢
agen ant i E@’g@ 't“kqﬁg’ h(‘/g‘ Cé‘t};E‘?l%/(émn‘éﬁ@gélﬁfqml?l%ﬁéml% the
age ntcﬁnpoﬁﬁds[o@%lﬁéseﬁdﬂ@hﬂ@ﬂhtlﬁ&b@ﬁﬁﬂ add Mot ABR8d fo, icoagulants,
coagul ation.inhibi tqr% ts) hat may be used in

e ombTHALTCBH T AR e TGRS TUTAQUHACS, ToR9 GRIfareR agonts

i ncl wididypatedsifel dgents, fhﬁ@@ﬁti—i@cﬂeﬁh& fisunfracti onat ed

gg [WE ir anﬁ) commerci ally avail abl e | ow nol ecul ar
Wapar i Rther ghticesgiant asepis(enqgosemiption dxhihitert sgents) that may

pent B&lﬁ@&ﬁ%hﬂﬁmﬂ&i WEREthe %Gﬂﬂxﬂﬂds of this invention include warfarin,
heparin (either unfractionated heparin or any commercially available low molecular
weight heparin, for example LOVENOX™), synthetic pentasaccharide, direct acting
thrombin inhibitors including hirudin and argatroban, as well as other factor VIIa

30 inhibitors, factor 1Xa inhibitors, factor Xa inhibitors (e.g., Arixtra*™, apixaban,
rivaroxaban, LY-517717, DU-176b, DX-9065a, and those disclosed in WO 98/57951,
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thrombin inhibitors including hirudin and argatroban,

as well as other factor VIla 30 inhibitors, factor | Xa
WO pdvlordses s, factor Xa inhibitors (e.g., Arixtpel/uk006/061973

api xaban, rivaroxaban, LY-517717, DU 176b, DX-9065a,

and those disclosed in W 98/57951, 117 WD

2007/ 070818 PCT/ US2006/ 061973 WD 03/ 026652, WD

01/ 047919, and WD 00/076970), factor Xla inhibitors,

and inhibitors of activated TAFI and PAI-1 known in

t he ¥Q 03/02©52, Iy O PO WonenalrilV 0-091 6 LT 0t fackoreXita Subfaitors, and

pl at tisa T, erein, denotes

agentﬁ%ﬁ%tﬁfgp ?h&iﬁ’atg(lﬁ ?Aggﬁﬂefﬁgtl@%tq ll?glﬁ H’f or exarrpl e, by

i nhi HI0213g th@hSteaggn’eghtelﬁageaneplawht inhibitory agents), as used

gr a”H%%n%E&?s”{;fﬁt?%f }'l%q: p? te&&l atcglf)lﬁtéosr\;aé?rp n a engﬁing the

i nclu
ni)n sggeepoiicta hdhasivn er gridulevemtent yecbtiog 6t plz(té‘l‘aésl @(ﬁ)h agbi@finclude,

d
3?0)% %t arﬁmloltn gﬁ{q%\@% tgsegfr{f)ll}fg%(?o eoln‘sﬁﬁ%lﬂ@taﬂ%éq mmatory drugs

ket o(mmm) saeh &maﬁﬁhﬁlopmr adymme codeafe! @¥6fenad) hﬁﬂﬁﬁﬁt feRtaynl,
yrazone, sul i ndac, and

piro f ent any
phar g?]l"i lei R e tek Siﬁ?rél‘gf’én Eﬂat‘l?tei@(’&h“ﬁrféﬁaf%ﬁ% Phenacetln

t her ﬁl&fxwaﬂ sufbianGA By raoRd, rshl[hdﬁ@ %ﬁ& ﬁﬁa%ﬁﬁdeﬁﬂdall? a&%‘;tgble salts
g¢ %l‘ and p| rogxi.cam are re er her suitab
at

pdrpgsHbesealo Py the JEHALDS; %@en@dece@ﬂ%%w 86idiopASA), and
|1 b/ pitdxdcamiir@ioRsd. 501@1@r Shitabld %)15 Rfet fﬂﬁﬁbltoﬁﬁ%\éfté fﬂ@l‘ilhéjg?lcoprotem

abci xj mab, and integrelin) nmboxané- rece F
ant aHW%"c“éag(’@St@ (e.g. ,|tfr@’rfxlpa§b@wﬁbat1de abciximab, and integre

t hr Wﬁﬁfeﬁ&ﬁ%@éﬂ?&taﬁﬁ onlétp{li 1{'695 thromb xane—A synthetase

phosphodi est er ase-1 | é tors
di py¥higeees I&‘OSPéP‘Ih@%Qr asedil)(PDESIL mlileQJE(G/g i ﬁlh)’ltﬂawies cilostazol),

(BrrihE ISR bl SRR R B BB A
SCH- @M@&sm %@wms;mﬂ 203199, $EHSARIGE ahd 8E&HI305831), and

acc of .. [00212] O her
ex a(na[g{aggicg?tﬁ:gﬁ ascc%f[%b?‘ga%ﬂ ; 8%?‘ %rugs tﬁ erg%fe nts for use in
conbli0f2k2] on  Wilichexahples ofipotable an‘m}blatelte agmtsSf&lntse in combination

n 0 h or t hout. a
:.'il \p/)ﬁ‘géljbﬁla‘t; 0%% r (I—:\I%Seogtﬂ\c{)\érprgsﬁ #t 15\6%1' 2% §V ﬂhﬁf 3"1‘%6‘3 BFR} Al (aﬁenosme
%];tY adjptissitage) m‘cep]‘fbtemta!gbmﬂ’te,rpgeferabl@ @ﬁ!ﬁgcﬁl}isﬁs d?Zh\é]plmﬁékfglc receptors
ng .even nore prefer ef erred
N A AL RS SV%nﬁmrﬁa%%eeﬁe@pfraﬂegﬁé P71z receptor

ticl ﬁﬁg@hlﬂ@lncﬁﬁé‘aHQHS‘éreI ﬁagpl p%f}&el 7ZD-614Q, and
phar maceutical |y acceptabl e sal'ts or rugs thereof.

Ti cl Rhﬂ%ﬁ%léwaﬂyoaceqp@&lwm @1 progypgs th¢rgqf Ewéipshmee@d clopidogrel
COMPRYNESprefeRELcIntiRMn @ sfhck BRMIrliQo tc{%éﬁorlg %g% St’)ghatn@%}nn on

aspirin on 25 the gastro-intestina
A opheiggieintessing traghie nsenéiepidged] éy ancyeragertpreferf QI0RHS]

The [h t hr om 1 {111%1961{1 i ?blt(o%r(oﬁlfhttl-tﬁrtb H}%m asgerrllt?) %whused herein,

agent s) as used herein, eno
seri (h?éotp@r ihibtiere of the earine protﬁye fhroimatipn. thghibhrngnﬂimmbm various

N X

for example, the aggregation of platelets, and/or the secretion of platelet granule

30 contents including serotonin) and/or fibrin formation are disrupted. A number of

thrombin inhibitors are known to one of skill in the art and these inhibitors are

conternplated to be used in combination with the present compounds. Such inhibitors
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for exanple, the aggregation of platelets, and/or the

secretion of platelet granule 30 contents including
wa@eoogoosi$) and/or fibrin formati on are di srupP@mUSA06/061973

nunber of thronbin inhibitors are known to one of

skill in the art and these inhibitors are

contenplated to be used in conbination with the

present conpounds. Such inhibitors 118 WO 2007/ 070818

PCT/ US2006/ 061973 include, but are not limted to,

bor oakcidsi b axgaet lirmitadteordssinipe durivaes, Hmecwaptldes heparins,

ai <o aadn A RRGRIC Bbies BT A 08 sl Mhhiss ] 09887075 ana

phar YEQ&at0¢¢kd5) gnd@h@‘ﬁpt@bb@lysaatdp&bhmdltmdquﬂg&gs thereof.
t her ne rivatives a bor o tldes . .
i ncl 3%@ gt e?"%{vg"'é‘%a arbdeb()??pgg (5168 o W%@g’i IPQ%B{S‘?O figatives of

aéi d bosmmfacdssu@h beCérmaal aeminobaboic @diitl Gen’m;hdes of lysine, ornithine,

derivati.ve sine, ornithine, n|ne

o APl e boreit s A Ran R Rt it Ao fisaqog Bhe term

t her dirfidin, T @sddebierdin, iticfudel suitalils detb Rty OF Rialbgs bMGidae feferred to

SUIt ed%rlvatlv r anal.ogs of hirudin, referred
ﬁ%rre@laﬁ qulogs, FWS&@EIS“%W 9. di sul f at ohi r udi n.

[ 002 3[-(4!]213_]he t ErHtérhr t&@fhb?ﬁlb Cor (DFind1i ) 'aEé?lltsy(Bf ﬂi}onﬁﬂ)%tﬁor

r tlﬂ (g‘o tics or brinoly tICS%
figrin é%“sﬁ ¢ Bieia, dengles pgputs ﬂbart sl lépfbflgts (thrombl) Such
( t h r a5ddits) mclﬁleqmsueqm@ﬁmgemé‘dnugsr PAS Heurhl &%&&%P & ) ang

activator é‘HTF:‘ natural or reconbinant) and nod
f or niodHied desms thefrob epistseniase, ureleesee, ﬁaqéolﬂ@qsp,éme@nmlms{mm

t enegheR) nﬁ/SU\'@ctor \fllﬁriﬁflﬁwr§§§01{15‘iﬁ’a%nb1{0?sc {ribit fs S factors

|nh|b|tors thronbin inhibitors ors o
| Xa, D5 Xea#hd ?%PaPAIFIAnthltqrmmeb ineetivataty ofelssueupnhaammogat fmtlsator

t l; 0 0
2 BRSSPSR Ul LB g
i nhi Brseylated pasehinagen septokinest qgtl*eescmcnmgbm 1s¢1udmg permasatically
act i X&te@%blgg lo?f)(mdllug gxgbpgf I’?earlrrn ge{%l%ﬂéaa{sl %(efﬁ herein, refers to

accept abl e ts or rugs hereo
ani s@m@pﬂ%@e)lasasnagaeﬂrepwkman actiet@csmplex, aadesstiyddator dxample,

8 le? i%ﬂ }‘g@g&ea? %I}te@% ﬁ‘p ox ﬁoﬁ&é :égpﬁ ! i %Bgﬁﬁ' ‘which is hereby

Appl incatpbefed ﬂderenﬂ:’;’z&c:fé&ﬁce tielegin, AT lmbmsurb:emssfe aik&dhekein, is
ref.erence, her

her e ei.n in.. The
tor niuedR IR B e s SR dfatirbodeg ered
botrnqhmﬁulaqﬂmBMngﬁe chai n urokinase, the latter also
bei n erre to herejn.as . pr uroklnase [ 00215]
n&“gggl of s%nx?‘&Blﬁ%O% F%I%WI C ageBiN i usR in coEination
c OnbwﬁhtheqmeseNMcbllﬁpdidﬁﬂs nEREE rallas§ pg@ﬁtﬂ Méleh mp@&ongl @RS 11
ass |l 25 agents

h f
50cheat (ol s PR BRI U 1 eshis et o i s

(' suchofeslide OdnsibdronetAilidé hiBbutdi P A ORE age‘ﬁ%' Hich b¥&itiazem and
and ibutilide); Class |V agents such as dltlazem anclZ

ver abeé?ﬁap)‘ B; Wl@ﬁ@h?@pel’ép & $Ach urdihbl%)& #08clR,, inhibitors (e.g.,
I nhi ?on]ip Litds sG4 asltlh%l’slg dlscrioseHI WO%I%%Z?I).

[00216] Examples of suitable antihypertensive agents for use in combination

Y

30 with the compounds of the present invention include alpha adrenergic blockers; beta
adrenergic blockers; calcium channel blockers (e.g., diltiazem, verapamil, nifedipine,

amlodipine and mybefradil); diruetics (e.g., chlorothiazide, hydrochlorothiazide,
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conpounds such as those disclosed in WOO 1/40231).
[ 00216] Exanpl es of suitable antihypertensive agents
wo 0007/0%818 N conbi nation 30 with the conpoundsPOf/Us1066/061973
present invention include al pha adrenergic bl ockers;
beta adrenergic blockers; cal cium channel bl ockers
(e.g., diltiazem verapam |, nifedipine, am odipine
and nybefradil); diruetics (e.g., chlorothiazide,
hydr ochl or ot hi azi de, 119 WD 2007/070818
pCT/ Cupgtarde iyipiumetingidni berdrdBumétlidridé, mettetdhl aathideide,
bend t
tri C{r&g‘lirogﬁ%tﬁlaggé ggl'yth'l?zfcf@ eﬁﬁh%%lgé I'ét) ﬂ%’ﬁ% tlacé'ynafen
et haehlyriagidens, ﬁlrosem&eymafobnune blhhmmdtatnadmeeene amiloride,

fur Og&%gﬁctoﬂggf@%%g% i} orsbgn?ott?argch}e?mﬁ § ng %z%&@ ?X&E) inhibitors

s

am | one

ahgi (e mptopdl hsmasprﬂ n@smmﬂmal@ﬁxﬁl@eﬂrﬁbbﬁb biﬁ&bllsnl 2delapril,
li.Si. f05|no enal apri

Cor SReERR. it st Refopti AsB RSB A s pecpitor thagosists (e,
qui napesaitian, to&mgﬂ[vdlsarthﬂ)ﬁE’n(An’éd:épior aﬂﬁ@n@tﬁ@%‘ rhlt&%eﬂtan atrsentan

rece r anta Onl S besart an
(o SR ARt U Paisiales 61 P hieng & 085 565} Dual BT
Si t axsen &ﬁtag@hs’t%@g\t @npoadi dEEITERRAUR B0 BbHEL @?%uﬁep

S| r;;atent Nos. 5. 612.359 and 6, 043 265):

ATERAOReRtidass (NEP) fnbyors; V@%ﬂ?ﬁ@eﬂ%l@bstens&@@bwﬁm inhibitors,
00/ 04.388hapdad! Httg’eﬁ{ogétgla? RAQR %ﬂﬁgﬁ; g%’ ekégﬂ%l?flglroﬁ’a[n%lol

vasopep3|d%se inhibitors (dual nhi
e.g. nad@}?aﬁmar‘feldd@)genopat rilat, nitrates) and

E 2r \k/)e r S ( f[]%%l}lgfé?%ﬁab?{ %gc‘”fiﬂ? clgzllﬁlln%lgxbc%:ﬂeré gf gr%lrj & or T-type) for

ch anW@Iln m@mn@m With-the/geenpownd§ of thp @yesém inventsom indlude diltiazem,

o) Ak BN oitldilnd U1 GRARAURAS AL e P esent

I nvention t azem Ver apam |
ni f eﬂ’ﬂfélﬂie arﬁxanip]as ofsuabie cmpdmif glhaabbides ﬂoﬂﬁb%lﬁ]:ombination with

Ex | bl di e i
ootk EomB 0l b RPp s BeiP TR ap Ot '
i NVe[Pi2 | nClElxdmplds gﬂshﬂdblédﬁ@ﬁbsdbﬁh&hﬁhonﬁﬂﬂ%&@hth the

Exa S tabl e.di ruetiics. for. use ip conbinatj.on
o e Butds s e b i Alomo Tz el Rrigade,
20| oftehdthiazitle] del’ﬁﬂﬂh&b}lﬁhﬂ&’ B¢t FhintbehiazidDmethylchlorothiazide,

flunmet hi azi ydro t hi azi de,
bendFi§PTemst q]-\ifzéct}r PI&ZFhl%’Zrl(éﬁ fihagrymigacid tricrynafen,

tri céhl@than®inb) i&lds@iﬁnde ﬂﬂsﬁﬁh@%uﬁﬁtan%ﬂﬁﬁﬁﬁ%@ @miloride, and
et hacryni c aC|d trlcrynafen chl ort hal i done,

f ur oPERRYRNysol i mi ne, bunetani de, triantrenene,
am | po2xbg, andxafpled @%@ﬂta%@étﬁﬂgmlo[:%gaglecgﬁ%@ir%lta%%m&é for use in

U|table m neral ocorticoid receptor antagonists f
e §opbigoR Wit theomppungdp efthe prescabinyeniion suchide spréonolactone and
pres@ntindddvent i on include sprionol actone and

eplirinone.
[00221] Examples of suitable anti-diabetic agents for use in combination with

the compounds of the present invention include: biguanides (e.g., metformin);

glucosidase inhibitors (e.g., acarbose); insulins (including insulin secretagogues or
30 insulin sensitizers); meglitinides (e.g., repaglinide); sulfonylureas (e.g., glimepiride,

glyburide and glipizide); biguanide/glyburide combinations (e.g., glucovance),

thiozolidinediones (e.g., troglitazone, rosiglitazone and pioglitazone), PPAR-alpha
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[00221] Exanples of suitable anti-diabetic agents for
use in conbination with the conpounds of the present

WO paoetdse$r | ncl ude: bi guani des (e.g., netfornm PQT/US2006/061973
gl ucosi dase inhibitors (e.g., acarbose); insulins
(including insulin secretagogues or 30 insulin
sensitizers); neglitinides (e.qg., repaglinide);
sul fonylureas (e.g., glinmepiride, glyburide and
glipizide), blguanlde/glyburlde conbi nations (e.g
gl ucémﬁéﬁe}’ ARtgammecigbelsth PPARrdisha(ssmma, dualrazggmsns,asmm@,

55 BN RO A R

agonVee&)/S9eR Rk gielligaeptidedu@LPap cmidslieptiGGpdidase IV (DPP4)
i nhi Bhtors, inhibitors of fatty acid binding protein
(aP2) such” as those disclosed in WOO0/59506,

gbuc {ﬂj’ﬁmﬂ I ke Sl;zgmpled ef st]].utglﬂi Ertﬂ:depreaﬂigg Ezggﬁl@ Bérivdy inl combmfahon
peptl e i nhi bitors es 0

Port wilRgR Y ‘&5‘3?&%@ RFRe “élj‘éfﬁ‘tt&?nf‘l:@ﬁ“d%‘éfz bR seceo

Wi t h[#0223]conp @xaapled bf duteblpiRBafliminBleBideR fdrRed HdBmbination
nefazoﬁ ne and sertraline. [0022 (% Exampl es of

sui t YEP &esqmpounds o Wﬁﬁ{eé‘ﬂfy lné(@tgwpén Wie: grednipepe; dexamethasone;

C 0 ﬂb bbadl] Iﬁﬁteanyfo&nE RBaeqPPRYAEDIGE; dyBBoR/LSRE §nh1b1tors (1nclud1ng
g%lon i ncl.ude; predni_sone; dexanet hasone; enbre

A0S, L ERE- kndhes €QpF robibiters)isspigpigndomethacin; 1buprofen

cycl 9@@@;‘1&%ﬁﬁﬁoz&e‘ﬂhée@écbﬁbsanﬁ)of‘%fé&@kﬂg 10 NSAI Ds, and
COX-1 and/or COX-2 inhibitors); aspirin; |ndonethaC|n

i bupF9224);  pAExaseplend suriahle etiedstcopepeit esents forusel irpgombination
r of eGax iR-comBOgR¢br @ﬁﬁ@én?ﬁw&fﬁoﬁ kARl dronate and raloXth(?glle

anti - ost eoporosi s agents for use in combi nat
t he E9FWunds Espmplke Oﬁﬁﬂéﬁémhonnnn@mpmﬁmmh@bmmes for use in

ake nQJn&M?ah%n v diddo 'o{uﬁﬁ f the %)%9&1% gllve 'Tl?éh?d% egtr%eli g—: g.,

sui t abl e hornone rep acenent erap use
conbiiqiilgligaéﬁdsaﬁwmns)hedwﬁfblohnds of the pr esent

i nve i ncl n
estr g%ér:]hn ang’% 1%% S%P&)le[ %3‘2@8 lty%% n‘gfggseolfl cempipgfigngvith
ant i ﬂl@b@quuyldsa@ehﬂ pres‘ent inusion mchndmmhsnat, aPMinhibitbrs (dubkeas those
co f ent, i nvent.i.on e orljstat,
C oo AR Bl wodGsBAS 20 chBdERY RS BEGH ot €
YO0 0vih b e, AHEd6QSa,rSmb47I’70$ dncl €pops3we).CB 1 ant agoni sts
e. ri nt 5 SR- 147778, and
o SmeER) " [BBEBR st kit G i Sambingiop with

ag enths cdmpoun&seoﬂﬂi\e resehi inadntiomindinlidiatdpem ClORREIARY Buspirone, and
resent invention include diazepam | orazepam

busbﬁﬂgﬁgmnﬁﬂﬂnmﬂﬁdroxy2|ne panpat e. [00228) Exanpl es
of S[ﬂﬂlwpl e aBlkhmjleObfishidbdd dn¥ighraigeRlige deffits B3 @sd # combination

q?%lon 25 mn%£ t he conpounds of the present
veth fi CPTHRIHERRO %Pfa%eﬁbwwtw inglde pycipRRrin A, paclitaxel,

adriamycin; epithilones, cisplatin, and carboplatin.

[00229] Examples of suitable holesterol/lipid lowering agents and lipid profile

therapies for use in combination with the compounds of the present invention include

HMG-CoA reductase inhibitors (e..g, pravastatin, lovastatin, simvastatin, fluvastatin,
30  atorvsatatin, rosuvastatin, and other statins), sequestrants (e.g., cholestyramine and

colestipol), nicotonic acid, fenofibric acid derivatives (e.g., gemfibrozil, clofibrat,
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adrianycin; epithilones, cisplatin, and carbopl atin.

[ 00229] Exanpl es of suitable holesterol/lipid | owering
wagennsad |ipid profile therapies for use iPCT/US2006/061973

conmbi nation with the conpounds of the present

i nvention include HMG CoA reductase inhibitors (e..g

pravastatin, |lovastatin, sinvastatin, fluvastatin, 30

atorvsatatin, rosuvast atin, and other statins),

sequestrants .g., cholestyram ne and colestipol),

ni cofeapfilratgen bem@“mw)bpxiobuc@b icHoegtteral olzspipties inhébitgrs, and

gg‘ﬁ Bémgé(%elg}lg%% %‘bi@#@%tg{‘n éﬁ 1tté{}pg\e?%’qgenza? J)br ate),

pr ob{¥330] chodsemples oftvgahlpeitiowicirahd grstrasssphagend reflux disease

c hol g%&% Bﬁj us? ﬁb“?’ r{aggrg If‘{p#; R rchtﬁfi‘élﬁlld? %rgp%prgﬁepf 1n(113n&1§f1 include

aﬁ1d Wldme,srarpm%ahdoméprwoml sease agents for use in
conbj jjon Wlt t.he co unds of .t resen;

i nvem6 i ncl ggms%atll‘)gﬁg& ﬁ?rﬁgounpsa#%? Qstﬁgt 1n‘équon (ie., a first
one pﬂﬁ%ph&m afdD)Aa ﬂ:bm‘bﬁdﬂ‘idﬁl vith a3 ldaQnOhddithtRacBemesunegeedf ie., 2
t he E)r esdﬁ£ i nyenti éﬁl aﬁi fa ({gl rs% t herapeutic

agent R NI BRRYHH AT Prbfeiahly A0 28 e1ishey adurtage onen the

t her eqgiotuhd 2ad efdnts(dlor®; preRrabBAFIARG eIk R BRULE 6f I%%P&&ses of

E ef er ny affords an effi cac%é advant a e over

eI 1Y dagReR FEnIgASH e DpIeERa PEBI St (ereby providing an
per Mnkfehded ntakiEn USQRLR. T Q‘ﬁéfel?éastﬁ‘a? aplfeast & &Mhelﬁ)éuﬁx\@éents is

dosage .m nim zes the potential of side ef

t her %dwmﬁiew iy® FHp-therapquiie desss Bds even giore mﬁfegad @wﬂl dftthe
IS pmefapsi dednfbade aﬁﬁnﬂlﬁ&é& 061k tpEle: doblST aRR U a@eutic is

agents I'S adm nistered in a sub- era eutic
i s elpERdeddp aeph af erouatiof kerapgulic egent that bymself éqm@ wdi gve the

sgeniRirkemn RE she&k /Y tﬂ 8&(1190& Qefane lﬂ){afng trgﬁgc? SS(}/fnergstlc

Sub-therapeutic is 1nten to mean an

t her egpanatien idetended hamewhattt@edbserw@gfentatf thgi coenbiragiorl 5 greater
desi ﬁl%gthE Qlﬁﬁ %Pﬁg gﬂd?v@fai %%Bts agﬁu ste?edc aj (?n%l tion or

di sease being t nergl comnmbi nation is

i nt e8]t o nd hmcmilmnmdlm tmsaewtexﬂveeﬁdmé ale6 udefie as standard or

conbj than th of the, individual

agen I{egb%éla‘?n&ﬁ]%l pzotmg(;sé%tr Srample as[a(ﬁﬁli%% a%‘?éé QPR BN ety or assays

2he lpvdsmgtheuminlanon mﬁ"thmnﬁmalFs@orU\SIH UXa, X3, XlaandliddrehlLa

ref c8,C ounds, for e, as a uall t andar d

or . cRITan SR 2P BE it Plos SERTR45LE % Fpdifistodh R SmRle o

i nhi IIESB tid mnnéceﬁthuahﬁtuamh ilabtigy thidinlbin, Fhot@, VIra JXQ(DQL, XTa, and/or

and/ l.a ﬁﬁg ?d%lik‘rei n. Such co unds may

pr ovl? ?ﬂs - & FPmRS @ CqrRe IéresePb‘P"erﬁ‘Q’é coyid be

pharm@&ﬂ neﬁadncé @snagal td wﬁ@ai(é' iBRGnbwi Rt to S@iRhind with an

¥ | Xa ﬂ/or | asma kal li krein. Xl a.
‘35185‘???9? %Ctméy bﬁ%‘éfﬂ epfurg t %ew%@@ﬁ@r thahlesrassayivas baing

be pesetneiDrépeflebad §a6ie b BastYoPASHRMri{d é‘sﬁéﬁ?ﬁnyf 1 Sest

known activity 1q a conpound with an 25 unknown

act | PPYUndTHISS dRE YAt 8he Federenrs cempind mifhes devekoping e assays

as s ayt py@scoRetdihounds according to the present invention could be used to test their
effectiveness.

30  [00233] The compounds of the present invention may also be used in
diagnostic assays involving thrombin, Factor VITa, [Xa, Xa, XTIa, and/or plasma

kallikrein. For example, the presence of thrombin, Factor VITa, IXa, Xa Xla, and/or
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performed properly and provide a basis for conparison,
especially if the test conpound was a derivative of

wo b@7nafses ence conpound. When devel opi ng new aBCSHYS2000061973
protocol s, conpounds according to the present
invention could be used to test their effectiveness.
30 [00233] The conpounds of the present invention may
al so be used in diagnostic assays involving thronbin,
Factor Vlla, |Xa, Xa, Xla, and/or plasma Kkallikrein.
For B%fﬁ%)k?él piR &1 35y wkeoyeRsasTDle denlsihsideterteaed lyr addition of the
| Xa, p [
ron (Raakd og%g%@gub £k, KA KR SIS Factor Xyt sorics of
sanpsdutions P@t%@ln&i'@ﬁtéﬁmlﬁ@dd bigtioaalti ericwi thefcombcmnds of the present

I 2366 f
o e RS SRS S84 s B S A0S el St
sanpbé nahid tigypiresomzlof g cmnpaomﬂ of the presetp divastinpthed Hi# would
t duct f pNA b d
Pt Ebiugt YR e Mg prkaeRf. o Fest sampr e, 5 but not i n

t he [ﬂO@M}nce Gixtremelp p@temraﬂd odledtiRecdiatmiof itHR\RebhtGivention,
t hen on %ﬂg concl yde Factor Xla was present.
111 esg

[ 002441 1} o5 ekl 0od .%a@m%@met pptease and
th Ki
e greaaemn rBAERY QL v eSS B bntoked Bl 50 heiRa

t han”or equa agal ns rge
Hhd diggnesticassayh mohmgelmpmianﬁtmtidh oTthmglaJ Festor Villa, Diah&h, X1a,

prot be used in di agnogti c ass

ot Rl BaiR i SrifS Seek (P sme Baersriof Fapior Xia i
| Xa, seXan saXrlmcs coeld ¢ deterplimsirty dsselfill itiktdn o lpfbtéil@é wﬁknty in the
sanp) es. ctor

the a nt o F
ser ﬁess,eg?iep? é%e rs%%a e‘H@“&%ﬁP&ﬁHﬁ 6%51‘?”@1? *hPOt?I}t PP%%?IE‘G‘HVG
of p}i’aatoea@emamnomf&he préseﬁthﬁ.’venﬁérﬁsenCe of the rel evant

ﬁﬁro@ﬁ?ﬁilc strate, 52366, with a potent _ and

sel € Fad PoPresephinysfiop plse pocgmppsses a9agiclspf manufacture. As
I nventd héein ldtidiO OZBHufabhge BIASRIBY td IBMEN blﬁrﬂloﬁ&eslﬁmted to, kits
enco as es an artchE of manuf act ure. As used

her et §5c 1T gfickwhreamiqive of heprrse Hentios, qomprisee (2) a
but ﬂil@ttcohﬁm'ef (8)ta8lartnBcedtichTomPOGHRAGL IS thin e ﬁ?s'i I:én%n‘?er

of manuf.acture of the present invention, conpris
(a) ‘Bhergip fhecompoitipnneymprises) a frshharaneutie @gmasbmpnsmg 2
0 Rl bRGREest 1f‘MeBm)rporl_l_g)fﬂ;ufnllarcg‘tftlcglgnaI @%p@a%fé salt form thereof:

wherein the conposition, conprises
t he raélée(el 3 packigernsert glatigs thati thephasmargutiehqempnsitiaf cantbe used for

Pr esgMreduidf BM%n‘i’Joeﬁﬁb&m %? ﬁllﬂtafnlglﬂ (lgyd@c%&e%%s ct%ﬁ ed ha

salt formthereof Sert
th atpr?‘ﬁ@lswahrmefé@nqn&)&dmmnﬁ@sqackaam mwnstms thsteltk fharmaceutical

t he Joﬁ@@élfg&ma %u&dé&éo‘?ﬁm&?m} ?;Js dgfu?ela%/ré%c{uiﬁlé wﬁﬁng?econa/

di sorder I ned previous
b dmfmtlc ageh’reto pra@ha@embmmc ancubleﬁﬂatﬂnazttoﬁyfdﬁsorder The article
onpi nati on

E’ggr hal ne pr gr\ll ’Iﬁlgtgg | yb‘xtp:rl%ﬁe{,] i{ccl)a n%eg(g%iucs gtglnlernw erein components (a)
and (b) are located within the second container and component (c) is located within or
outside of the second container. Located within the first and second containers means
that the respective container holds the item within its boundaries.

30 [00236] The first container is a receptacle used to hold a pharmaceutical
composition. This container can be for manufacturing, storing, shipping, and/or

individual/bulk selling. First container is intended to cover a bottle, jar, vial, flask,
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25 therapeutic agent to treat a thronboenbolic and/or
inflammatory di sorder. The article of nmanufacture can
wo movlogesigonpri se: (d) a second contai ner, WhePEI/NS2006/061973
conmponents (a) and (b) are located within the second

cont ai ner and conponent (c) is located wthin or
outsi de of the second container. Located within the
first and second containers neans that the respective
container holds the itemwthin its boundaries. 30
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f 6>r anme@mb@«ee@sg ,adardblf)rd opplasiiay, cOlidEFart6 Q) b@gs REE., ppecor
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papg or plastic ba ouches and sacks. The

18 aisal7 BEGs focel copisinghy SHELoFedin e heelds of tng sgond containe,
out Sit‘i‘sﬁ% era‘b[b&hzft'tﬁe%iacl@a%@h@érﬂﬁ Iphydi@1l %%he@%&'@a e Sgrhf'épétﬁ)le or

or another method attachnent, or it can r
i nsi gRothep @ethed @ﬁ@ﬁaé}ém?% Abiorngiivelyo it canippadisiaers ltqzmtowbmgshe

of  gittiac B tech éoﬂ%mfef %ﬁﬁou@gaﬁf#lﬂgfcm&ﬂt{aa{ Jpatively,

t he ﬁwckage insert 1s |ocated outside of the
secof¥23nt ai de packagninsenidae lelotagt mukoutts it rasftest mfermatlon

$58ConehiHOH lﬂb glﬁ{mﬁa?ehﬁcaﬁ o 1@{9@%1%5 by wﬂﬁl{n ﬂltlg]t?rstpc%ﬁ%él . The

i nsert 1S via ta
or H‘ﬁﬁﬂﬁé@n Wettdd(w.ﬂl @SuaﬂY ba(iﬁmmmted b&lth@egldttonyalgmcy Igbvernmg the

can Qg 2 BARGEAL alttgle% m {1’ ture% e §?I§ gt S| ggpﬁgﬁ@ges Food and

second contal ner el ng phy
[ 002B8ig Ndrmnpadkm@ ePrlefer'ablyt thie @acﬂ(ageaineﬂrt spéﬁﬂcallgrm’chesf the

et c. nf.ornation

phar lfrlgicg%fij Ve aI IC% oghafm%cﬁutllcgk%ﬂn&ﬂ’ S@PT hﬁsﬁ’%?lhaé’pm"?‘%tThe
EQ) nt peckage. 1ns'§i‘tenaylb|afnmﬂaaf dn@Mate?ial dreethich b berskgitah kdad MEormation
det er e .the.requlatory. a C overni ng .t he .
ar ea” T an\lﬁ}% ﬂ?:%elfl ﬂ’éthslie&f cEI;al Ep@%b’n’&’ﬁ ?%i‘égiﬁ“%e“i 1§ 2 printphle wgtegal
(e. g(e g..tpager] lastie, d;:aﬁbaztre Si‘oif&@ﬁieswédaacl&ilpgper or plastic, etc.) on which
Adm traﬁ %%@f rab he package i nsert
speci f EArH JPERPh s ﬁ%‘ ° (&80 PEREd FiFPPlgch t he
pharnaceutlcal conposition has been approved. The 20

made of any material on which a

%’zr :ﬁﬁgéﬁg@b@n&ﬁﬁ?%rf contained therein or
t her @oza9] Pr ef aha b&mpouh&eomﬁ%aaﬁloh Bﬁ%é adhﬁmaeﬂ@& h{khél%&
material _(e.g | asti c, cardboard, foil

dh oS08 formia aabéeéia é%p%lﬁs (sacheafwehichaneludes gstajiter stlease pretimed

desi feReksel Ol RSO BSwBES brdnBleFRHx k€ tiflctureD ShdBERDNE" syrups,

appl i ed).
and emulsions. They may also be administered in intravenous (bolus or infusion),

30  intraperitoneal, subcutaneous, or intramuscular form, all using dosage forms well

known to those of ordinary skill in the pharmaceutical arts. They can be administered
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25 DOSAGE AND FORMULATI ON [ 00239] The conpounds of

this invention can be adm nistered in such ora
walomagesior ns as tabl ets, capsul es (each of whPChUS2006/061973

i ncl udes sustained release or tinmed release

fornmul ations), pills, powders, granules, elixirs,

tinctures, suspensions, syrups, and enulsions. They

may al so be adm nistered in intravenous (bolus or

i nfusion), 30 intraperitoneal, subcutaneous, or

i nt r aleees bull generpldyr will bel admirdstergd wish agbarfrecansicaliebriier selectah on the

to t i [ e eutical .arts.

ey PRED AORAEY oot B BHO GG SRl Bk
PCT/ [0824)6/ 06 T9E Bosagt mgementfort thgemeyoahdsyof\hd gredds invention will,
adnig i er. sel ected . on

' d with h i cal
the USRESEp e BrluBh ST o6 wiRrtbEpnatvpdivaini
s§ anciaradteribtios wh te phiticalbr qpeaehi temodd HA248E oThEniSOSABE,; the

regi nen for the. c ounds of.the present i nvention
wi 11 SDeCigs, 8, o BeaNLRciichX endiion oot SHEnK AR Toe i e nature
suchafisexteofhadyiatatty BR Kk JF cottafrart@ithi; @2 RbudnBof

particular.ﬁ ent(ﬁnd its node and_ route of ) ]
admi HFapett %W,utet admiysurationg the zenal andcepati¢efnatin of the patient,

medi gl thE et ddsPed. R PRYsIRInIR VetSinatiBe cdnlfetepthfBhbad bB&ribe the
nature .and extent of the synptons; the kind of

EOnceifsclvh 2meuabetindrug foquirgd te GTrYpRty coyter, OF aizgshiba progrepeof the

rout @&ribRABHIN &idr@ki on, the renal and hepatic
function of the patient, and the effect desired. A

physi0?Hh or Rtvewiof genezl seidencadhedailyresal doshepoteac advize
the 10regtheehil SR U in@batd fegt'é,qgillrrﬁgé'b'é F%Qoout 0.001 to
e p ess 0 e

prevent, counter, or arrest t rogr

t hr o908 arefes ofbody wershiie preferdiolityeeByabowtP.0d fto d@hmp/kk of body

i , ' tive
P o S et 8%, e B AP0 SR Bl dF Pt |
r anglatriyesnowsdyn theboest pfed©d doses wil D@Hgenfiprk gbamt 0.6 about 10
wei . |y n about 0, 01 to 100.ny/ kg of
poast ke L nAR% ARURTR AR, Solbabl b isdR gt ey be
aboutdnnidteted iRsingjé Kgjlydivge, or thatota\deity deshye mishiss dd@sdistered in
preferred.dos will range .from.about 0.001 to about
10 ﬁﬁwﬁg¢ﬁf%%t Oﬂ%$366%§“88ﬁ§%%§t rate infusion.
Zonp lcwmgz]. Iof Sbh@omlv eﬂirl]lisdmveﬁﬁl)h &3@ _ble a&gin[bit@édeih @ﬁra'gisalafonn
si ngl e .dai e, .0or. the total dail.y dosage may be,
A TSP 4SSt ipkeheeh) SEecle o Vib resanae! 1ges Mg
ti mesrankdednyal siA6) pdtEHE2 4 RiheCadmiaiRets id thetfbins ofl AWAEdeHBH delivery

can be adQ%g stered.i.n i.ntranasal form via topica

use OYSIYTReANTRES HPUTEEA Wifle A uEss, begpnugus rather than
t r angfi@tidnt thedtloBSut téSdobdpe régigsder mal  skin pat ches.
env@ﬂ 'nisteéed in the formof a _transdernal o
K 311 syst BAFORIENTEsyBicallAdmintea imoaloyiktpre, wighsuitable
COUr $RarmBuEEUN HIBARUS AR br LA (chIMcBVdR EdeGRY to herein as
t hroughout the dosage regi nen.
pharmaceutical carriers) suitably selected with respect to the intended form of
administration, that is, oral tablets, capsules, elixirs, syrups and the like, and
consistent with conventional pharmaceutical practices.
30 [00244] For instance, for oral administration in the form of a tablet or capsule,
the active drug component can be combined with an oral, non-toxic,

pharmaceutically acceptable, inert carrier such as lactose, starch, sucrose, glucose,
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25 [00243] The conpounds are typically admnistered in

adm xture with suitable pharmaceutical diluents,
wex@rprsnt s, or carriers (collectively referreBCT/0S2006/061973

herein as pharmaceutical carriers) suitably sel ected

with respect to the intended formof admnistration,

that is, oral tablets, capsules, elixirs, syrups and

the like, and consistent with conventional

phar maceuti cal practices. 30 [00244] For instance, for

or al mefhylishltlesat megnesinmistearafepdinalcdfimahospbitetcalwium sulfate,

caps ot . ' C : n. he i ned

i - aemisoh ARORE khd el o AR A 8 5 3 P e

i ner tcooworndntsrcas be boraisind dawithomy ord f rnabyic, phamtasestically acceptable
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synthetic gums such as acacia, tragacanth. or sodi um

al gi ritiistion alaishipady hapllvlese, sasdentonifokandianygumnend the like.
gl ycqbez44pxes rha e&nl%&\gpdé bR %rgstég{ ihE@Rbs céﬁfjﬁs@ YeRahi§8Sed in
u m t sodl um

dosage fornms 10 incl ude sodi ol eate,

st eartht Brm ghlipreene fislesystems, seahds smalberikowtle;, vesiglegilarga
gset ab 8. mSRA I 1e.d ke DI sintedrat ors

i ncl f}‘%}e?mvmﬁt lﬁ%{ﬂe% nlgrlr]:l at ?@W Vé{llaersf: %&porsr%%syﬁagge Brifefrdm a
cel | wiagee of phyapholibidatsoehi dseholesiervh stearglamineaorcphbéphatidykedolines.

002 th t ' .
02l CPIBRYAE o b bASeRES AT RS uER i
syst envlymessies targatdardriuf carrieds a fadhl paitynweesdan lidudel ar ge 15

and .mul ti |l ar vesi

O R SRS 59 e O B b B B St s,
pt0s oyl qrodethymssiitamsdepheabl 51 myﬂthyléhte@awbcaﬂkﬁﬁe suBftituted
phosphat i %gcpol i.nes {10024611h Compounds, of the . )

pr es SR BN FoEus Ry HPLBOTs, SB?J‘Bﬁoé‘Bdetq‘F Rgiepiypgention may
pol yrte rc|6upz&1 tb albgai_ (ﬁ'@)}i(&h@ﬁd?}%ﬁﬂ}%dﬁ @eﬁlsﬁpi&hﬁﬁihg BiDlled

can inclu ol yvin rrolidone, pyran copol ymer,

pol yﬁ@WSQ ‘?"B%ff”h“é%ﬂ‘g{er ARER R [ycoliggpid, copolymers of

pol y pyHtaiyaidilyasieakd i, BERERNMN capRilactone, po_lyh%/droxy butyric acid,
5gl y_et{?lheneom de-pol yl ysine substituted w't )

8 | miPPEPIt %@%ﬁ%ﬁ?iﬁéﬁ.cet yiodihydropyraps polrespensiiates.ond ergeslinked

Pr es @R hmpHiYERE bRBk SBRAlynkes m{%l_ogéis.w_ a class of
bi odegr adabl e_pol yners useful in achieving controlled

rel 82470t a Giesige faray @bapmasewticalrempositienss suiieblg for

POl YanifiQhdtion &fal dont&iR BRI Biligram to about 1000 milligrams of active
ingredient per dosage unit. In these pharmaceutical compositions the active

30  ingredient will ordinarily be present in an amount of about 0.1-95% by weight based

on the total weight of the composition.
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pol yl acti c and pol ygl ycolic acid, polyepsilon
caprol actone, pol yhydroxy butyric acid, 25

w@oeloyordshwest ers, pol yacetal s, pol ydi hydr opyr aPeT/US2006/061973
pol ycyanoacyl ates, and crosslinked or anphipathic
bl ock copol ynmers of hydrogels. [00247] Dosage forns
(pharmaceuti cal conpositions) suitable for
adm nistration may contain fromabout 1 mlligramto
about 1000 mlligranms of active ingredient per dosage
uni t 100248l hes @%larcm@@mau abnteio tpostive mg:sdleﬂrtanapaswdeeed

30
S0 | B b ugnEti B BESECR A A TR
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for B*ontinuous rel ease of medication over a peri od

of "heoes9] ConMli@ssskagAatas Br 68N ddnisPHBACart QALEFRring and
tlhlmcoa,ted to mask_ any unpl easant taste and protect

e ﬂéﬂ”@gtqmﬁﬁ?sePﬁé’nh%%%ﬁﬁére or enteric coated for

sel eﬂIOQS di S'Iﬂ%@ﬁfa@tv!ra@é? d é’ﬂutﬁlh@ oy a_s§l‘irfeoéd%&ﬁtd'eﬂ?dse (glucose), and
tract. 0249 dosage fornms for ora

adni Ffi %%drsagaréﬁlu%m apd plye9lnsush %promglerm!ycom rolygthytene glycols
to i pekEiese dﬁﬁffeks%lt pa?&l@&ﬁtsgﬂﬁgns [SBR%aR 1 81' r&?&:ﬁ inistration

water, a suitable oil, saline, agueous
(gl ubwEably eontein & witansoliblasghiof e amvr: medmu sglltqb@oat@lhzmg

$tichy %ﬁtspdfngrﬁ" Ae@&gar? | 801 suBka@l yﬁﬁtg%( d?zr}%n%]epﬁ%%\cﬁ as &dum

suitabl e carriers tor parenteral utt ons
for pawliet wdiim suifite,ror gscoektid aid, ejthres hlonaby cpmbinet,airesudtable

nat ggtﬁﬁﬂil%ég%gé ahiso fled PEGBRLEYG 19 %ﬁg S REDER' B
subs a@nmsparmmmlludormcmg caugpem pmsesmﬂvesawch aslbannlkonium

bi su un1su fite c rg, acid, either
alonéh%%%tgﬁgg e d Pr %HgﬁPigglg%K%P EﬁllZlng agent s.
m so[002384] ar e Seitdbid ghaandceutivacaiicds &alléssriteddn R@dmgﬂh s
ion rent er al | utions c
or eS}eDIrz%'ngzFe\z/ggal gzmﬁ’qs ﬁacgg’ﬁglé@mgé) ORanY, ms@pﬁ? %re erence text in this
nmet hfitld.or propyl - paraben, and chlorobutanol 20
[OOE@&% U|taghlﬁﬁgarnaceué carrjers are, described
ton P HoreRA Sc:Oil v ERtoa gre qupjaed with other
Publ arﬁlbba’@lafﬁmgﬁﬁﬂ)for example/wl@ilg do@kemaP6&atodkd. 1 kd1dohthiBligrams
eI 00252 ere t he conpounds of this invention
cOmngU ﬁhqﬂrﬁsgpt invention and about 0.1 to 7.5 milligrams of the
second anticoagulant, per kilogram of patient body weight. For a tablet dosage form,
the compounds of this invention generally may be present in an amount of about 5 to
100 milligrams per dosage unit, and the second anti-coagulant in an amount of about
1 to 50 milligrams per dosage unit.
30 [00253] Where the compounds of the present invention are administered in

combination with an anti-platelet agent, by way of general guidance, typically a daily

dosage may be about 0.01 to 25 milligrams of the compound of the present invention
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anti coagul ant agents, for exanple, a daily dosage may
be about 0.1 to 100 mlligrans 25 of the conpound of
wo b@7present i nvention and about 0.1 to 7.5 nmiPCT/YRENGE061973
of the second anticoagul ant, per kil ogram of patient
body wei ght. For a tablet dosage form the conpounds
of this invention generally nay be present in an
anmount of about 5 to 100 mlligrans per dosage unit,

and the second anti-coagul ant in an amount of about 1
t o 50udhgtout ﬁ}ta 80 péligians afje anti-plateBoagen pBSrabiigost @.héo |
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enamnlsere al ORe T NoVIew o
synewhénsthe cormioriled: of thé pl’eshaat inhentiap ent 4 woagiehdrspewtieipent are

et BREGOaEa Aet o RN IRH @ it Shor B tahﬁqia%ﬁ%%yacﬁve

i singredients am cohbinied il a smgleedlcﬂegel wit, he phyeeal dohﬁct betvveen the

conb acti v redi ents. Faqr h| reas

T R TR T A S

t her mpﬁbﬁ &trrter&gneartbd a]%}eentermmbath@d)nb of the 36tHQ lirr&IRHAYR is possible
i are .for ate such that al though the active

uni t
20§ 5P i P G SGBY B Ph 1 SSRGS B dianis bt o, i
t h e P byﬁl‘tﬂ:&aﬂo comtrvl ﬂtétrelbﬁé VEGTR dof fiRse @dipgodéntd 1ﬁgﬁe9g3a'ht?d'iﬁt§stmal
m ni m t reduced). For exanple, one
3ot st ?IHE ?f@a éféw? theﬁf‘a@?ﬁ&@n@m s Ppireleessd duhe spmestthu ragher is
coat elogsedMeth intéskifiesa Cinb BEthi BV Fhe@Sihts thiy A% RASSLPWEH a

material that affects a sustained-release throughout the gastrointestinal tract and also

serves to minimize physical contact between the combined active ingredients.

Furthermore, the sustained-released component can be additionally enteric coated
30  such that the release of this component occurs only in the intestine. Still another

approach would involve the formulation of a combination product in which the one

component is coated with a sustained and/or enteric release polymer, and the other
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not only to mnimze the contact between the conbi ned

active ingredients, but also, it 1is possible to
waeoeownuisig he rel ease of one of these conponent BCT/NS100€061973

gastrointestinal 25 tract such that one of these

conmponents is not released in the stomach but rather

is released in the intestines. One of the active

ingredients may al so be coated with a material that

affects a sustained-rel ease throughout the

gast FPONPANERTtIH plae caatedotithamplyahes suchsie pes vismsity piadé afe

hysi i ned ti . .
oy S o PR PRUIERR (T B ShnrBRie Paguntyes koo n
conptheent inguder tefustieli sepaomathk yctoricembencataThep@Pmatohting

t hat . .S .CQ nent oc s only in the

i nt eS8 aeb R agial bimC R RARERon R ot shredtete

f 6r mi0as7jon ofThescasmailnabiherivas 0 iedimizingdnfbt Behfeed iR
conponeq} usﬂgoaﬁsd Mnthda ggstalned,andﬁor nteric . .

r el e3SEP PG REFOmOAEOR RO HUhe Prossnyipy optiers " tignagministered
PCT/ WS24G6K3¢ 0638/ Brm opMpaniSeled iSscphra® SR bAMat\hd HAm8 time by the
pol ymer such as | oy viscosity grade of )
hy it SRSFIPERTT SR DRl PrER o framaSliegin e aronce armed with the
appr pRidndti€clofkeri al s as known in the art, in order

t@ further separate the active conponents. The pol yner

d ating serves to forman additional barrier to
interaction with the other conponent. 5 [00257] These

as well as other ways of mnimzing contact between

the conponents of conbination products of the present

i nvention, whether admi nistered in a single dosage
formor adm nistered in separate forns but at the sane
time by the sane manner, will be readily apparent to
those skilled in the art, once arned with the present

di scl osure. 10 129 WD 2007/070818 PCT/ US2006/ 061973

VWhat is clainmed is: 1. A compound of Fornula (1): O

Rl HANR3 HB) (l) or stereoisoners, tautoners,

phar maceutical ly acceptable salts, or sol vates

thereof, 5 wherein: Ais C3-7 cycloal kyl substituted
with 0-1 Rl and 0-3 R2, C3_7 cycl oal kenyl
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substituted with 0-1 Rl and 0-3 R2, phenyl substituted
wth 0-1 Rl and 0-3 R2, naphthyl substituted with 0-1
w®Riooanmsds 3 R2, or a 5- to 12-nmenbered het er ocRCT/®S2006/061973
conprising: carbon atonms and 1-4 heteroatons sel ected
fromN, 0, and S(Op, 10 wherein said heterocycle is
substituted 0-1 RlL and 0-3 R2; provided that Ais

other than a thienyl substituted with hal ogen, Cl-6

al kyl, C2.6 al kenyl, or C2.6 alkynyl; R3 ,g. the
grouBVhaglsS@mé@ﬂeﬂ from RA 00 N-R&\ ' | \~I-R4\ 1

I N RA N1/ RR RBR3 R3 R3
R3 R R4 tmﬂ)ﬁ&g gFﬁ?m\%--- RA\ NN\RA N~~~ ( "R4 O
\ NR6 \yO N R3 R3 R3 R®'RR3 (YNNN, R6 R4 and R4 O
R3 R3 15 Rl is, |ndepen ntI at each oc%yrrence,
-NH2, NH(C1-3 aI kyI) _ 3
PCT/ US2006/ 061973 p(Cl 3Hal kyI . =NH) NH2,
-C(O) NH2, -CH2NH2, - (CH2)rNR7R8,
-CH2N(C1_3 al kyl) 2, -CH2CH2NH2, - CP2CH2NH( C1 3 al kyl)

- CH2CH2N( C1- 3 al kyl )2, -CH(C1- égal kyl )NH2, -C(C1l-4

N

al kyI)2NH2 - C( =NR8a) NR7R8, CR8( =NR8a)
- NHCPES RIS mIRTREoqRSS, Pharmeyenfigily acaspialsie jlisNmamYates thereof,
gCHg,MIJéBm(O)ORa F, d, Br, I, OCF3, CF3, ORa, SRa,

CN, 1-NH2-1-cycl opropyl or Cl-6 al kyl substituted
Wi th 0-1 RisC3-Riyaloakyl E@bstNR&h NRIRR ! anfIPI RARS 2 cNRR 0y

She, SR AR EINERS1d O A e OResostisedystirl B mays 2.
- S( Qibhﬂll??ﬁ%ktltu@ﬂ with OF12R T 45953 R2, or a 5- to 12-membered heterocycle
comprising: carbon atoms and 1-4 heteroatoms selected from N, O, and S(O)p,
10 wherein said heterocycle is substituted 0-1 R! and 0-3 R2;
provided that A is other than a thieny] substituted with halogen, C; ¢ alkyl,
Cy. alkenyl, or Cy_g alkynyl;

3

the group is selected from:

R4 (0] (@]
~8 | Sy ~ | S g ~3 | /I?[ ~ | r;l’RB \;I N,RG
P> =N =N Rt =N /\R4
R3 R3 ' R3 ’ RS ’ R3 ,
R* R? O
0 ~ ~ ~, N
LA HA ©Y fl g ’ | \TR4 ! | \>r11’R4
R3 ’ R3 R ’ R ’ o
~ /N\N \C;;F /N\N’RG
Y |
R4 and R4 A o -
R3 R3 ’
15 R is, independently at each occurrence, -NHp, -NE(C}.3 alkyl),
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10 R2 is, independently at each occurrence, =0, F, O,
Br, I, OCF3, CF3, CHF2, CN, N02, -(CH2)rORa,

WO ¢@FRYsBRa, - (CH2)rC(O Ra, -(CH2)rC(O ORa, PCT/US2006/061973
-(CH2)roC(O) Ra, -(CH2)rNR7R8, -(CH2)rC(O NR8R9,
-(CH2)rNRBC(O RC, -(Cl2)rNRBC(O ORC, -NR8C(O) NR8Rc,
-S(O) pNRB8R9, -NR8S(O) 2Rc, -S(ORC, -S(O2Rc, Cl-6
al kyl substituted with 0-2 R2a, C2-6 al kenyl
substituted with 0-2 R2a, 15 C2-6 al kynyl substituted
wi t h-19(Q3Rbey])2,~CCERPENNH 35(O0NHE g r-BHENHD, e(@[gb[NWRﬁ,t ed

wth Q- b, or - - to 10- nenber
et or SN 3 gHSPs CHCloa Rt o H AR, LHRCHoNH(CLs alky,

oai o THGINCE) B60 CHRT MR SRl R B0
i ndep@(ﬁmmﬁt)mm& “NR3CRPENRS), eN@l@(—NRfngs%gﬁS —13R8 -£(0 8;%@{8119

mRs &(@9@8{8129 Nﬁ@@@}&@%ﬂmﬁs@( By, RFIFES, CFs@apm R,
- NR8 ggﬁﬁo c‘% %Pa/g or El 6 ﬁ%%ﬂ%st%?te(ﬁ%gh ba Rlla A d ependently

at e
Cl_|2 a a a
|08 oo SR S
-( CI'WRTBWREO)NRWF Y@CI%) NRgI@za 8R?, (NCHERBIGIBEHERP RBRSSO-Re,

CH2) rS(O) p CH?2) r NR8SC2NRSRO,
(CHZ%(rPN(R%) 1 Sé%ﬂl?@ltsor @f:zbc%a( kyl)rCZ 6 al kenyl ,

-6 al kyg | R
haI oal knyIgZX)S/ m@?‘gdreﬂ %F% “m’“gi g)n a‘lﬁzgr ﬁyécF% %F%]CAHFZ
SubsTN; NOed (OH,)AR AGERD), SRY) g(c@t,gaz))Rh h@Hﬁ @QOy@Ra t aken

i'c

together with the ring atons to are
att at(ﬁé’fd)r@@(@)Bﬁn‘(@HErNWB»s,? (@Bﬂ)rGAQ)IQEWZ Q<ZHS)1JSR8C(O)R°

compr P RS tE eRs, SR SR aRE S Of R A mISIOat eioikr.
fromgdip)Re, néda].l%»(l QiR a&F dlﬁl' d ﬁg‘i 852% %Egl%ﬁégjsﬁm%d with 0-2 R22,

heterocycle S substitute

1ndepepdeniy yutﬁﬁtu%a&shthfmzaw ]OEB),- ON Jbo@&%hb&iﬂﬁt@cﬂwuh 0-3
wth 0-3 R3a and 5 0-1 napht hyl substituted with

0- 3 R¥5omfidHD:-3- ma-mmbere(dw)qcy@e canaprisig: capbrinestes and 1-4
het e le c [ Si car, atong an
net chSgtangs SERBA R, Qi N0 Vi SGpderoaysiais sypstinted

sai dyhgbareeycle is substituted with 0-3 R3a and 0-1
R3d'

; R3a |s i ndependently at each occurrence, =0, F,
Br, IR? a@c:m:éepe@a‘-@tly at Qa@HQQqu@bd}CeN@,Z: Cl (KﬁHZ)=OOHSﬁ8 CN,

A B T LT S R Bt

NR8, -NK3Cx8 8CE R8RS, (EIRT,NRES(BR2 R3S (0)Re;
(CH) r S( (iﬁ‘gmg@)ﬁﬁ AR ©r
R#b is, independently at each occurrence, H, F, Cl, Br, I, =0, =NRS$,

~(CH),CN, -(CHy),NOg, ~(CH,),0R?, -(CH,),SR?, -(CH,),C(O)R%,
~(CH;),C(O)OR®, -(CH,), OC(O)R?, -(CH;),NRRS, -(CH,),C(O)NRSR?,

25 -(CHy)NR3C(O)R®, -(CH,),S(0)pNR8ERY, -(CH,),SO2RS, -(CH,),NR3SO,NRSRY,
-(CH,),NR8SO2R, -(CF),CF3, C1¢ alkyl, Co¢ alkenyl, Cy.g alkynyl, C3.¢
cycloalkyl, C1.4 haloalkyl, or C; 4 haloalkyloxy;

alternately, when R1 and R2 are substituted on adjacent ring atoms, they can be

taken together with the ring atoms to which they are attached to form a 5- to 7-
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-(CH2) rNR8S(O) pR3c, -S(OR3c, -S(0)2R3c, -C(0)-C1-4
al kyl, -(CH2)r CO2R3b, - (CH2)r OC( O R3b,
WO @AY O) NR8BR9, - (CH2)r OC( O) NR8R9, - NHCOCF3PCT/US2006/061973
- NHSQ2CF3, - SO2NHR3b, - SO2NHCOR3c, - SO02NHCO02R3C,
- CONHSO02R3c, 15 NHS02R3c, - CONHOR3b, Cl-4 hal oal kyl
Cl-4 hal oal kyl oxy, Cl1-6 al kyl substituted by R3d,
C2-6 al kenyl substituted by R3d, Cl-6 al kynyl
substituted by R3d, C3-6 cycloal kyl substituted by
0- 1 Regbereq Wégob'cle:gr haterecyelssopptising girbon stome and/@-# hetBrodtoms

compi I Rt o Sl O e BRI LR Sk mpred

fronwhh 0Q,R@Nd S(O p, wherein said heterocycle is
substituted 20 with 0-3 R3d, alternately, when two
R3a group®’ igrindepensisntlyt aieach ospurestpa ohany! aibgiteted with P-3dR44 and

be t@_ﬁq{gdt& i he, ate tp i ch /car

attached *t ogﬁg?%{&g’%@l‘%&qégr %%)51 cqoleﬁ?u é%t(éj{i%{ éa“’ﬁff h

0- 2 R8abered haerbeyclewohPrisivgroabetlatoet efdry Gbieroatoms selected from
carbon atons and 1-4 heteroatons sel ected

? (r)gpnﬁ\f,gf %1,%:55%,@ e1p sai %tFr@le%iars@sé@teﬁ&i@roow% aad0gl R34;
o s b e
Saon oeoued itrddbeladyfifeactthedubineel BITEERIEN OLrglcps,

R3d, -(CE» BCE) KenC B, L (re0 . SRA, h(CBE S NRIRS, -CRNR 82)NR 8RO
al kyrg CRCH HORY(CIENORE ) g R3d,b(-(%H2)r-C3-10 INRE,
tar b REHDBYRY, iR CRACERRE), 3(CRBINRSC(OREHRNRSS- 1 0

éﬁﬁ@ﬁéﬁi@% %2%@%&5%&%&5&%@-&%@&5628%@%?? e
oS B B OB AR G i,
i ndeif€HoleDE(O)REL, -(€2I HCEDRER ENEH,) QL6 IRP| -NHCOCF,,

substituted with 0-2 Rid, C2-6 alkenyl substitute

wi t TNFISO2QFa, -SO2NER ), [GQApNHERR St {SOaNEE OaR i -TOMHSD R 3C,

- : 0 cle substjtuted with 0-3 Ri.d, or.

14( 8%5@3% 6@3@3%&@%%@% Féﬂg‘&'iog‘%leﬁb Cit sipfiyl substituted
car st . ad el ect fram ,

oo RO BB ROl i B84 T8 b ACLASILATN: O

Wi t heyQtodlidd sbstiritel byso-1 iRAG emgqnst_{osea@b%@%hbsﬁmted with 0-3 R3d,
occurrence, H CH2)rOra, F, d, Br, CN, NO2

0 iy o, o oppate hee P orrThe) Rehon ShRBGAG) e
- S QR S RAUTE T nd TR A bt P g

iRe, vath G3a3kenyl substituted with 0-2 Re, C2-6 al kynyl
substituted 10 with 0-2 Re, -(CH2)r-C3-10 carbocycle
subst i t uEeMHRyHWiRNIwRE3? geups(agrmpstitated ewadi@entrmtomie they can

het ef.qgq! AN aTok -
ot e ot Rl Bk BPmsTOHRRR gy UP A b fipa Cang
sai dattetwproapstiteted itk (234} ditacsd toM (-RefdbeteRekterocycle comprising:

carbon atoms and 1-4 heteroatoms selected from N, O, and S(O)p, wherein said

25  heterocycle is substituted with 0-2 R3d;
R3b s, independently at each occurrence, H, C1.g alkyl substituted with 0-2
R3d, Cy_g alkenyl substituted with 0-2 R3d, Cy_g alkyny! substituted with 0-2 R3d
~(CH2)r-C3.10 carbocycle substituted with 0-3 R34, or -(CHy)-5- to 10-membered
heterocycle comprising: carbon atoms and 1-4 heteroatoms selected from N, O, and

30  S(O)p, wherein said heterocycle is substituted with 0-3 R34;
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R4 is, independently at each occurrence, H =0, F, d,
Br, I, OCF3, CF3, CN, NO2, -(CH2)rORa, -(CH2)r SRa,
WO ORI O) Ra, - (CH2)rC(O) ORa, -0OC(O Ra, 15 PCT/US2006/061973
-(CH2) rNR7R8, -NR8(CH2)rC(O ORa, -(CH2)rC(O NRBR9,
-(CH2) rNRBC(O Rc, - (CH2) r NRBC(O) 2Rb,
- (CH2) r NRBC( O) NRBR9, - S(O) pNRBR9, -NR8S(0) pRc,
-S(0)2Rc, Cl1-6 al kyl substituted with 0-2 Rd4a, C2-6
al kenyl substituted with 0-2 Rd4a, C2-6 al kynyl
subst i t utRYf inindep@dentiRasgach @@’dﬁ)enceCG t wk;clasumuym with 0-2 R3d,

bs d h 0-3
o0 nEs A R D S o s iR suEbiedarit 2 B
1 4 .
wher e BRI SRSlR g i o0y 28, S bmigghpred
R4a haerowmtb&mmpdang Icyrbah atleas bncDD-@llhéfeﬁJﬁtbﬁxs sHecté:d fr6fN, O, and

Cé( 5 @% hem-*?f%%i he‘f@?‘@fc‘%ﬂawsﬂmﬁfh‘mb @))3%39 S( O) pNR8RO,
NRSS( O nida 11%(3911 tly A eacl?gggu%R%e’_ﬁS @ Pq@roqsa F &1 Br, CN,

| ndependent I y at” each-occurrence

Br, NO,ORaH,)IRIRS, OOROL 0y R&:(O)@é Q\IRf?C(SOI%g QEFIRRSRY,
NR? O Rb, -NR7C(O) ORc, - C(O) NR8R9
-5 qsﬁ NRER?, GNRES(), NRERS5 NRREDYRS, -SIDYR @G DYOFs, Cs eyl
cycl 0 l%t Cl-4 hal oal kyl, aqor Cl-4 hal oal kyl oxy; 133
%@% o6 il 0PCY Caa alkemt sahstigied ayithd) AR, 26, aumylasnbstltuted

t oget ﬁlg{?%t%wgg?ﬂﬁﬁ"?éggfg& Jﬁog{;@f %era% B?ane@?@r?%% 10-

0- 2 iRemibaed etdrecycle chhpriind esirboh ath@t e8DCY GbtBroatoms selected from
conﬁl](];\él ng: (ﬁar bon atans and 1-4 heteroatons seI ect ed
ro S

b Wiagrelp said Bpteroeicl is avbgtihed srBdyERE

subst 1 terl, ol hopiod, ot PSS9 oglon, o
Rd, Nef, qﬁiﬂmmaHzﬁsmSI(CH%@@)m t@%%%@}bR%@@)Ra

mdependently at each occurrence | kyl

1Y CHES TR RS, N BORYGIMOR?, ((CHR) CLQBWRERS, lﬂiﬂﬁfﬁfﬂ@m"

RO R G ERR CH s O ORI S 1) Bk ) FRE O,
al kyksjo)y,R¢, Cg!Q; ngétgfgéwﬁh ol gl é%&]@nly T%)st%tgte&lwm]})—z R4a,

wher el n“sai ocycl e,

are @gmkyrtyum@kmma it 02 IR, YOESRCH. 1@@&&&&& QIbRGME with 0-3
conprj ses; carbon atons and 1-4 heteroatons sel ect ed

f r o I oro(CHmd5-gp @)Jﬁnenﬁasred betenohﬂéq)@mmgwamonem and 1-4
R e R

car kmth(aB@u% and 1-4 15 heteroatons sel ected from N,

0, and S&{(z?g wherein said al kyl, phenyl and
1s, independently at each occurrence, H, F, =0, Cy.4 alkyl, OR?, SR2, CF 3,

CN, NOy, -C(O)RE, -C(O)OR?, -NR7RS, -C(O)NRSRY, -NR7C(O)RE, -S(O),NRERY,
_NRES(O),RS, -S(O)RS, or -S(O)R;

25 R% is, independently at each occurrence, H, =0, =NRS, F, Cl, Br, I, OR?, SR2
CN, NOy, -NR7RS, -C(O)R#, -C(0)OR?, -NR7C(O)RP, -NR7C(O)ORS,-C(O)NRSRY,
-SO2NRERY, -S(O)2RS, Cy.6 alkyl, Cy.g alkenyl, Cy_¢ alkynyl, Cs_ cycloalkyl,

Ci-4 haloalkyl, or Cy.4 haloalkyloxy;

2
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het erocycl e are optionally substituted wwth 0-2 Rf

alternatively, R7 and R8, when attached to the sane
woRdaorogsng conbine to form a 5- to 10- menber eBCT/US2006/061973

het er ocycl e conpri sing: carbon atons and 0-3

addi tional heteroatons selected fromN, 0, and S(O p,

wherein said heterocycle is substituted 20 with 0-2 Rf

R8a is, independently at each occurrence, R7, OH Cl.6
al kyl, Ci1-4 al koxy, (C6-10 aryl)-Cl-4 al koxy,

-( CH2) ri gteemdly, R3@@HRY propps when lddated@rdaéjaefmt atoms, can be taken
heteroa rein.sa en d heteroaryl
are O r%lﬂi’v asﬁ%k"t‘iaftfﬁ’f’%cge %lgftﬁaé‘ﬁd 2’% QFgﬂ 0g 2 5-to 10-mémbered
'ndelﬁ&% d SonfphisBBCRAIRRG

T s A Il A BN, 0, and
opt i 5(@&34 Vyhesqmsqlql hfmredycw is Bubetl‘tﬁteﬂ?fwﬂhIOtrZaRWat i veI y R8
adR9V\Q ed to the sane t to
form a S0P °2"" PGB By O & B PERHigied it 0-3 RS
carb mal heteroatons sel ected
fro Q(EHQ%% Qtu%d%\qmﬂeo}réeiﬁﬁ said heterocycle is

substi t utRis, mﬂdplan&nﬂy Rebachlebgur¥ned 00 0 3 40818 CHZKI 1-C3.10
PCT/ US2006/ 061973 R11 is Cl-4 hal oal kyl, CE Rb
oy MMHEWM@@MSRQGMWQDD%)RC @Hm:( Ci(Fg@RC

oL 6%%1@ SopuRE R GO0 sy B HkahyorD. or
BSO8R,
WIbt haifil 2ylRke Sllbstir‘]f;ltﬁ@hlﬁ)lg ?@Wérzmuhﬁha&g?g@%ﬂq?rge@g?bﬁi atoms
| CHM%“%’ ﬁ%ﬁ%%‘f‘godnﬁé "?’rgc%?@ e conpri sing:

b in 1
car on atmg, @e@@ndﬂenﬂy Dehal RahRiE., %ﬁlbj gﬁbs{c@ﬁ%’\bh&% or

and S(O) p, wherei n said heter ocycl'e
W t h- (GH%)nFﬂtollb—mdmbelrw heterocyciel eqmprdﬁrgt tayrbat at@acind 1-4

4 | SRa,. F 10 CF3,
%ﬁlc U ence f@crg\l % Qj;,dy%erem @1@)71% Rleny! and
NRSC, | ( O pNRSRO,
- NR8S( O)&éﬁg ar%\@?g "ﬁ?—’é by éghgf :CE !yd{cﬁ) oa}?kyl Cl- 4
hal oal kyl a,lteﬁambbh £l7(aad1 R, lvehey attach€&H3 )ilie ﬁﬁlellardgaﬂi, kRogyiat & form
net ob Seifd Pl Bt rBprlmer atbon priapd 0-f el
het ehaabdaoms stdcedtfo Ny Omanl, S((@)T Vﬂ{wenﬁéﬂ Beterd®yle is substituted

subst it ut edf with 0-3 Rd; 15 i ndependent |y at
édchvBkBdR'ence, H, =0, NR8, ORa, SRa F, O, Br,

N o e A et b A or G BT st

NR8 S(@):1p Be'1)-C1S( 4Dkqaise+ (CH}}n@ha{yK,y{GHz)n (5- to 10-membered heteroaryl);
wherein said phenyl, aryl and heteroaryl are optionally substituted with 0-2 R¥;

R? is, independently at each occurrence, H, Cj.g alkyl, or -(CHg)p-phenyl;
25  wherein said alkyl and phenyl are optionally substituted with 0-2 Rf;
alternatively, R8 and R9, when attached to the same nitrogen, combine to form
a 5- to 12-membered heterocycle comprising: carbon atoms and 0-2 additional
heteroatoms selected from N, O, and S(O)yp, wherein said heterocycle is substituted
with 0-2 RY;
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C2-6 al kenyl, C2-6 al kynyl, C3-6 cycloal kyl, Cl-4
hal oal kyl , Cl-4 hal oal kyl oxy, -(CH2)r-C3-10

wa@ a00bomges e substituted with 0-3 Rd, or -(CH2)PeBUS1006/061973
10- menbered 20 heterocycle conprising carbon atons and
1-4 heteroatons selected fromN, 0, and S(Op, and
substituted with 0-3 Rd; alternately, when two Rib
groups are substituents on adjacent atonms they may be
taken together with the atons to which they are

att ached RY if 6r.ahaloBkylt -@(@)NWW@(@WR@,C el €Hy C(O)NRSERY,
ar bon_at ons _and oat ons sel ect ed

PRS- SR RE S e sOSRE cHOI02 g

RI lc @2%@5@{9%5%%@%? SREH: 1%%[_3@2 Salloiyl suheituted with

- NR8 IO la
i -

Ci- 4wma|o@ww| fﬁ@z)s-m@ﬁyl\mmmﬁé’d OTOGIR!Lb, (CHz)S-naphthyl substituted
PCT/ Ufﬁ(@?%eléﬂq?lg 1 - C3-10_ carbocycl e

subs™ r{%b-é Rip 10smemperpdhsterseyclepompripipgrisarben atoms
het e a

ot oF no S hECOATRG by 75 RO O, N> Ylegtaid terocyclo i
subssulistiieed witht0l8 RL18; Rd; Ra i s [ ndependent I y at each
occurrence,, egé 6 al k

cycl oal k ls(‘@%?d Y #pagh %Cm?}’rce:f( CIQz)qM@lle &R?, SR, F,

e o R S
\Aher SlRECHO)ORT mk&mtch,ws@)glﬂwwaw%@;@&m cs@)gmg €9 4RScloalkyl,

are optionally substituted with

i ndepenbdnalky), G4 debobxoHCBDe€;:-1 GRBoc@H sibititgted with 0-3 RY,

| k I 10 b
Ao Pl g bR e R G R a o
het enQe¥&bAs GMIRMIFRE; OCAl %?@)paérﬁfiﬁbsﬁﬂﬁed%ﬁ] 0:3 R,
het er oat ons sel ected from N, nd S(O

48ibst i t utR'db isj infiep@adnfRyl nt dReh o@unemd,&nerm eNtRISyom Sseaah Cl, Br,

O e S W Ao
1 c
o, it oyt S G .o

wher €p-pal&eriyd] Careyallkyingl, Sl sydldalityd,dC ltah)a[kyB CRf4 halalkglakyl
het er oar conpri ses: carbaon atons

net o eBEN s S eeresy de SYLE OO, il 0-BR OS((be)raSn@ 10-membered
b

g%'caf;értgﬁ%ygﬁ c@%nbﬁmﬁ)g ga'\lign aﬁ%gaeﬁld'} 4‘%‘?&@3@9{%@% e\étéﬁltfroﬁﬁgg) and

- NR?S(@)p,a@q QpRitpicd GDPSRRY, - OC( O Ra, - NRBC( O) R,

-C(O NR8 20 - S@NRS% NR8BSC2ZNR8SR9, - NR8SC2- Cl-4

al kyl , - @tg]@,:‘g en ty &grﬁ};@@q substituents on adjacent atoms they

may be taken together with the atoms to which they are attached to form a 5- to 7-
membered heterocycle comprising carbon atoms and 1-4 heteroatoms selected from

25 N, O, and S(0O), and substituted with 0-2 R;
Rlle g, independently at each occurrence H, =0, OR?, SR, F, CF;:;, CN, NO»,
-NR7RS8, -NR8C(O)R¢, -NR8C(O)ORE, -NR8CHO, -S(O)pNR8R9, -NRSS(O)pRC,
-S(0O)pR¢, Cy.4 alkyl, C3.6 cycloalkyl, Ci_4 haloalkyl, C;_4 haloalkyloxy,
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-S(O) 2CF3, -S(Op-Cl-4 al kyl, -S(O) p-phenyl,

-(CF2)rCF3, Cl-6 al kyl substituted with 0-2 Re, C2-6
wa@bdoenyisisubstituted with 0-2 Re, or C2-6 al kyPg1/US2006/061973

substituted with 0-2 Re; Re is, independently at each

occurrence, =0, ORa, F, d, Br, I, CN, NO2, -NR7/RS,

-C(ORa, -C(OORa, NRBC(O Rc, -C(O NRBR9, -SO2NR8R9,

25 - NR8SO02NRBR9, - NR8S02-Cl-4 al kyl, -NR8S02CF3,

- NR8SQ2- phenyl, -S(0)2CF3, -S(0)p-C -4 alkyl,

- S( Oy(Ethhelylo carbocycle GRBYitu@d3yithR-3 RS, ori-(Ciepesde D0-kémdbred

eachh&ccg%ecnce,. H, :‘t?’ -(CH2)rOR9, F, d, Br, I, CN

NO2, PEIRIRGIRSS ComBrB RGO RenTead 1-4 hfgfortopreplected from N, O, and

- C( OsNBYgRad sus3ERNRHRE.0-3 RNRISO2NRgRY,  NROSR2- C1- 4

al kyl, ~NR9S02CF3, - NRgS02- phenyl, -S(0 2CF3, 136 WO

20?7; O7OSR%isHﬁHdplgjﬁzﬁ)t§36dt@6ﬁ&%8?rren8% (2} p:;F@]GfG Ak Y CH))-C3.7

-S( O p-pheny - - phenyl, -(CF2)rCF3, Cl1_6

a kyF‘{p‘ﬂ%g‘_Yg éﬁ?&h%ll% a@g’. ] -@I{%}m% to 10-meppbyied pefeirgycle or

- ( srinot pasogeel=tefsTe i S .

b B B e A R TR O\ R s

and wB¢@©npidsyelbilier rayleny hetedoeyrld gwoudsfaregsptiopdlyatulstituted with
subsbi g&ents on adjacent atons they may be taken
t oge T?r >With the atons to which they are attached to

forma 5-Rb FEARGERRNINR LAY G GcE VM bS] (Y 81%!98@1-6 alkyl,
, an

atonms and 1-4 heteroatons selected fromN
0 O pClinp-Gub satbeaytle dubsiitubedOvith (R RIRg -(CGH,),-5- to 10-membered

i ndependent |y at. .each_occurrence, H Cl-6 al ky|, or

- ( C.E%?{pﬁﬁi%%’mpﬂ% Cﬁr,bogfm@aewf b gferogions ,SgF‘%@%%?ré &b Qefand
frons@))plnd@bstﬁutemﬁhé;zmig at each occurrence, is
selected fromO, 1, and 2; and r, at each occurrence,

is sel ectlé‘dis,finm@lpntlw, at gachPccwaredced CFai ¢ dkyl aubsttateh with 0-2
SRR I N E R LI AT -
e
st er eyl is cutBtitied witht0e3 1R ad spiddeRBRBUtHERIiskY cabeebabhel 1-4
el BB PREHeEOm I ot T ng substted DT R 4
R4 Rd is, independently at each occurrence, H, =0, =NRS, OR%, F, CL Br, I, CN,
NO3, -NR7R8, -C(O)Re, -C(0O)OR?, -OC(O)R?, -NREC(0)RE, -C(O)NRSRY,
20  -SO2NRSRY, -NRSSO;NRSERY, -NR8S02-Ci1.4 alkyl, -NR8SO,CF3, -NR8SO,-phenyl,
-S(0)2CF3, -S(0)p-C-4 alkyl, -S(O)p-phenyl, -(CF2),CF3, C.¢ alkyl substituted with
0-2 R, Cy.¢ alkenyl substituted with 0-2 Re, or Cy.¢ alkynyl substituted with 0-2 Re;
R¢ is, independently at each occurrence, =0, OR?, F, Cl, Br, I, CN, NO»,
-NR7RS, -C(O)R?, -C(O)OR?, -NREC(O)R?, -C(O)NRSR?, -SO,NRSRY,
25 -NRSSO,NRSRY, -NR8S03-Cj.4 alkyl, -NR8SO,CF3, -NR8SO,-phenyl, -S(0)2CFj,
-8(0)p-Cy-4 alkyl, -S(O),-phenyl, or -(CF2),CF3;
Rfis, independently at each occurrence, H, =0, -(CH2);ORS, F, Cl, Br, I, CN,
NO3, -NR&Rg, -C(O)Rg, -C(0)ORS, -NREC(O)RE, -C(O)NRERE, -SO,NRERE,

-NRESO2NRERS, -NR8S0,-C1 4 alkyl, -NR8SO,CF3, -NR&SO,-phenyl, -S(0)>CFs3,
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iNI' N RBRERERZ RAINNRS R4 (r) and R3 R3 20
137 WD 2007/ 070818 PCT/ US2006/ 061973 3. A compound
waewandisngy to Claiml or Caim2, wherein the PONpsuneo61973

is of Formula (1), or stereoisoners, tautoners,
pharmaceutically acceptable salts, or solvates

thereof, wherein: R4 is, independently at each
occurrence, H, M, Et, Pr, F, O, Br, I, OCF3, CF3,

CN, N2, -(CH2)rQH, CH2)rC(O)(Ra (Ra SRa, -C(O) Ra,

C( O)S6RbyCiia 2lkiR7 FUO)p-RhoNR)-F G o-PhINRE(-(PE), OB, 0GRy

- NRECH RPN ) BRSPS e > B3Pyt

phenydterodysdodpritiBe cbdn bt @nanda i hé?&g?gbrﬁ%felecgrd frolm N, O, and

i nde endently at each occurrence, H,
ORa, S€Re:, CN, N2, -NR7R8, -C(ORa, -C(O) ORa,

R7 0O) NR8 10 - SO?NR8R9
g( O)C(Z L Rl ff?tw %@F&@g Skitponits e 59jage3) Bopacpy may
or bdtallerhagetiadr h)jﬂl@h@ya,torﬁsﬁd wiRich they b atfhcﬁbﬂ' 16 #drkedd 5-7-membered

CH2 ON O NR8R9, - CH2C(
Eﬁuﬁ)ezygfwmpﬂétpﬁ%% %%W@wleceﬂfwwkwnd

sybsgqg)gﬁﬁﬂsuutfme@wgh()g@gc C2-6 al kenyl substituted
Wi th Rlla, C2-6 al kynyl substituted with 0-2 Rl i

a, - ( G2 rindePeridentlyeat banhyoctierencd) 31, Cf kg, o ((OHD, Phédlyl;
(g or -(CH2)r-5- to 10-nenbered heteroc cIe
Ynpri si n‘“gat ‘if‘ﬁ]i‘ psHITeRCE i sedggied from Gy ds 2% an sel ect ed

fromN, G, afdigh ocetifdiRe 1¥‘§E‘ferc?e'd'fro§(?0q hetenpgycle is
substituted with 0-3 RL 1 . ound according to

Cl aim1 dsatereh Q?P‘ZTenﬁhéeréleﬁte@ ﬁémdb dnandids and@0 of
Formul a (d }teal o280 '1335‘3[5@tre§ ol b 0§14

phar maceutical |y acceptable salts, “or sol vat es
t her eof nm‘ed@ht%;at WieniR ! isi ﬁHeﬁ@mdeehﬁsl otheathaeadstituted piperidyl.
Kﬁéurrence, F, d, Br, I, OCF3, CF3, OCH3, CH3, Et,
, - C(=NH) NH2, -C(O) NH2, -CH2NH2, or -SO2NH2; R2 is,
I ndependently at each occurrence, F, O, Br, CF3, NO2,

- r ) . . .
( CI_E) C]3;acompound according to Claim 1, wherein the compound is of Formula (I),

or stereoisomers, tautomers, pharmaceutically acceptable salts, or solvates thereof,

wherein:

3

\‘Sf‘ R
the group is selected from:
/
R3
R4
- 5 NN
*“m ““m;/
~N
N 0]
and
RS RS

20
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25 -(CH2)rSRa, -C(O ORa, -C(ONRBR9, -NR8C(O) Rc,
-NR8C(O) ORc, -NRBC(O) NRBRC, -S(O pNR8R9, -NRBSO2RC,
WOBRWRB70815( O) RC, -S( 0O 2Rc, 138 WD 2007/ 070818 PCT/US2006/061973
PCT/ US2006/ 061973 Cl1_6 al kyl substituted with 0-1
Rea, or a 5-7 nmenbered heterocycle conprising carbon
atons and 1-4 heteroatons selected fromN, 0, and
S(O p, wherein said heterocycle is substituted with
0-2 R2b; alternately, when Rl and R2 groups are
subsBi t uefitcemppunddicensding toslaims1 eh@lgim B, wimyeibthe tatkpound is
t oge it . j.Gh .eqattached t
for mBg?(gSrfn\{Y%ao@? E)mneé%%r ’ %géﬁg‘lg gsyglﬁagﬁ%creﬁ{%c:ap% 3 %’89@1%8 Sal{g’ or
conpsolediesgheraetbwhersinons and 0-4 heteroatons sel ect ed

5o noepShieney g dnet R dt MR ags s [ocr,
subsgirt uhedio L, SeRIRHAN 0)8RA, Gl srRARRYN] coy0ms,

substituted w't a and

12- neNR&R3e d CHY), NED e NRE(CH %, CEOIOR?| { OHEHC@)NRSRY, 2NREHO)RS,
and 0-1_ R d V\,hergin sagd het erocycle i s sel ected

f r ontNRHH QPR A NRFGHOINR R HOWNR R NRISED RS, g0 &E wepheny]

pyr i gl%gg tR righra'_éj' ne, pyrrole, pyrazole, indole,
2-o0xin JFe, I'Sol 'ndoli ne, indazole, 7-azaindol e,

benzof ur arrb is, iedepeidentBid estd ocheRAtTHIRZA By, I, OR?, SR2, CN, NO,,
benzi soxazol e, benzoxazol e, qui nazol 1 ne, quinoline,

i s0qIVRAS EO)RF GONARE, IR "GN R G©)ORC,-C(O)NRERY,
S0 P o HEJOR
30 by cHRRRE SRR, ] O R SR Phs sy e

di hydighsioakyiogiazaaed e, di hydr obenzoxazi ne,
di hydr oqui nazol i ne, di hydroqui noxal i ne, benzot hi azi ne,
benzoxazike,is Cet halpalailobBnEEMNBERS -CHCH,C(O)NRSRY, -CH2C(O)R®,

Raa (R PEy ORI e G CbRE oL st pbhbged it 0.2
0 ] B 5
1EH2 QOBR),-Cs3-1 CeiR bid3 CleR M stituteTHREN-3 RH2, or--CH2NER. to 10-membered

- CH2NWVe2, - NHCONVE, - NHCO2Me, - NHCOREt, - NHCO2(i-Pr),
- NHCET POl compRiegsibomaipms aud\ibbpigieatomssidpeiet-P@optO, and

-N id B CH2CO2H,

N BRSO B P Dbt ON G 2GHEN 2,

- NHCO2CH2- t et r ahydr of ur an- 2-yl ,

- NHCO2CH2CH2- nor phol i no, - CH2NHCO2Me, - NHC( O) NHMWEe,

- NHC( O) N( Me) 2,

4- [ (4- cardeomydund yeootngnp e drdd @in)2, afitieid]the compound is

oA T R R ooy Riteme bl Vel reeRatgle s o

- CQO( v Heedoif,veerein: NHCH2 CH2 ( N- mor phol 1 no), NR7RS,
Rl is, independently at each occurrence, F, Cl, Br, I, OCF3, CF3, OCHz, CH, Et,
NHpy, -C(=NH)NHp, -C(O)NH>, -CH,NHj, or -SO,NHy;
R? is, independently at each occurrence, F, Cl, Br, CF3, NO9, -(CH3),OR?,
25 -(CH2)SR#, -C(O)OR?, -C(O)NRSRY, -NR8C(O)R¢, -NRSC(O)ORE,
-NREC(O)NRBRE, -S(0),NR8RY, -NR8SO,R¢, -NRRS, -S(O)RS, -S(O):RC,
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30 -NH(1Hi m dazol -2-yl), 1Htetrazol-5-yl,

tetrazol -1-yl, pyrimdin-5-yl, or N-norpholino; 139
wOo\e»0200081€070818 PCT/ US2006/ 061973 R4 is, i ndependsmné/y61973

at each occurrence, H F, d, Br, Ow, OH NH2, NHW,

NHEt, NHPr, Me, Et, Pr,

4- (et hoxycar bonyl am no) phenyl, CN, CF3, -CH20H,

-(CH2) 20H, -(CH2)30H, -CH2NH2, -(CH2)2NH2, -(CH2)3NHZ2,

CO2H, -C(ONH2, -C(ONHMe, -C(O N(M)2, -CH2CO2H,

- CH2 G Qp umt@i@mml‘ﬁza&mml’m@)lbﬁﬁd hauiGR Msomprising carbon

-NHC( O NHC( O) N(Me) 2, - NHCH2CCRH, - NHS02Me,
% h@bﬂ Nﬁ%ﬁt‘%ﬂs (5618%%\'@ w8 M O, S (Rl whsreimisaigl heterocycle is

haI O%%gégﬁﬁaed g\lg(sg)gRa CH2(:I_CE|%(C(O)O)O§§8R9

CH2CH2C(2(D)3@&1y, @heoRA hrki/ﬂ(zb Ulhﬁtafdsubﬁﬁleﬁkstooh ZaQJ'a@ent E%@ﬂa@ they
yl substituted wit -
% mﬁ%‘? b?%ﬁ%wgﬂéﬁﬂ B R oMy 02 BN ormd 5-107-
( CI-Bbambbredi&HWdcySIbJ s hdtérodyRrd c‘b‘rnbﬁmﬁ)g garl%h dtchns and 0-4 heteroatoms
CH2),r - phenyl substituted wth 0-2

(C@Wtﬂg’ﬁ?ﬁ%]ﬂy@ P otand substiiten “@th@ Wgal b, or

-(CH) r het eroc C in
car bon a?%grrlgs Iédrlleg dgeﬁ[bet e oat Ghee eséﬁ {%ﬁgﬁpﬂﬁsﬁq‘”f‘ﬁl,‘)-?o{‘” and
and S(l@-’*p,naplli’tﬁyl%u‘ﬁhtlﬁﬂédjwiﬂﬁ@ eROTHE (21 R3, DS 1ol Pin@hbered

with 0-2 R 1b. 15 5, AcC rrpound (g:cordln to daimi1l,
Wer gq:t?foqyﬁg ngg%wﬂp 24 2 |R§ (vqhyreln wid heterocycle is selected

st er 8enS@MBhdhe, fudiil AIBER, te@ﬂ@ferﬁ&‘ﬁ}h‘é' Mdhﬂe r@,ﬁéﬁrgle,

salts, or solvates thereof wher el n*
wi t hPgezpleRindglsP-oxindele ispindolied, idezste, ﬁw@mdo@abenzoﬁuan

| Z ) .
CYC g@%&%{ SF}}%% Hg?%ﬁ%% olf; atf%ﬁilﬁ?filrlzroéﬁoxglzg)\d[ ole ca~|ué1}ﬂazoll1neI quinoline,

| ndo}syqumohpenqg@,@zgqulp phfc}m}aaimw h}{dmpéthy]azme dlhydr01soqu1nohne

Egg;& &éﬂeoyhl%/lf d@%@@%ﬁﬁ? {0%1)%(18§0%1H¥&§96n¥1mldazple

i so xélhmrgbenzqmmaz dlilwkiroqummﬂlm, dzhyﬂljphulnpryaﬂlaa, dbblyzlothlazme
P E T S A
3, 4- wirkhydroguidblit; 0xo- i soqui nol | nyI 25

é g gl gyt tQ }sl ﬁ]@é?eagqﬁﬂg)élf {eaﬁ?, pecurrence, =0, F, Cl, Br, Me, CN, OH, OMe,

20 2, @(?{OD(G—Bﬁ)ih@Hﬁ@M'dl OR), CO¥Me, CO2H, CO2Me, -CHaCOH, ~(CH2):CO2H,

5,6, 7, 8-tetrahydroi soqui nol i

1,2, §%Cpéwa1$§ﬁ{€&ngq@ﬁz@ﬂzqs¥aﬁ @Hfz%l‘&ﬁi,ﬁgiﬂoNHdeHzNMez,

oo P

o0 DREODL AN 65k Aut oL PR NI B bcm0.

or CAHCEIBay NHCHAOH,COsH, -NHCO,CH,CHyOMe,
-NHCO2CH>CH2CH2OMe, -NHCO2CH2CO2H, -NHCO,2CH2CH2COoH,

25 -NHCO,CHCH,OH, -NHCO,CHyCHoNH), -NHCO,CHy-tetrahydrofuran-2-yl,
-NHCO2CH;CHa-morpholino, -CHyNHCO;Me, -NHC(O)NHMe, -NHC(O)N(Me)s,
4-[(1-carbamoyl-cyclopropanecarbonyl)-amino]-, -NHSO,Me, -SO,NH,, SOoNHMe,
-SONHCH,CH,OH, -CONHp, -CONHMe, -CON(Me),, -C(O)NHCH2CH,OMe,
-CHCONHy, -CO(N-morpholino), -NHCH,CH,(N-morpholino), -NR7RS,

30  -NH(1H-imidazol-2-yl), 1H-tetrazol-5-yl, tetrazol-1-yl, pyrimidin-5-yl1, or
N-morpholino;
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140 WO 2007/ 070818 PCT/ US2006/ 061973 R3 ,g. the

group is selected from OR4 N4 NR RrRAINR4 O
WHR300RB7®B R3 ~SR ORI \r---R4 R4 ~i CR6 - N NPeT/UBR0058B61973

R3 R3 and R3 Rl is, independently at each occurrence,

F, A, Br, CF3, NH2, -CH2NH2, -C(=NH)NH2, -C(O NH2,

-S2NH2, SRa, ORa, or Cl-6 al kyl substituted with 0-1

5 Ra; R is, independently at each occurrence, =0, F,

a, Br, CF3, Me, Et, ORa, CN, NO2, NR7R8, -CH20MWE,

- SRa, - CHRSNEindepedantDRet, caclChd2NRARE  H, FSCR Birj2OMe,- (2N, NEHMe,

NHSO - 2RC, - C(O) NRBR9, -NHC( O RC

o MR, Vo, R B tyTRESkLeeoRieiep DR CNHGFe) [EREF.

- CH2 Mg, OMIRS, HORR - SrNiEQ - d. YELSH, -

substltl}?ed ’\;E&@t I%%O-Z R2 a%d sé 22\{:}t€zécf ﬁ%gyn% H, -CONER,

pyr r eC(OINHMe, -C(Q)N(%@l ):3,*@Hn®@iH,dC|I°Iy¢|3(0)N|H@&CmCH|yCOzEIA}]

pyra ri , t Z0 ; t ernate en

R amdonoaBtlates sThchdies e Ga Gtne SO

they NIB®, M6 -§65eD,, LAOGAIRAL, W.IBNER)ALATS to which

they are %ﬂttached to forma 5- dt920 (6- )Zf"rerrbered

het er ocycR¥ icOmphilsiling, -Ca, EOD)NRRAE CHRAHHC@)NRERY, -CH,C(O)R?,

hetergatons selected from 15 N O, and S(OQp; R3is,
i ndeperfdfad(QRS; -EREFOXTRAGHELC(QNRY F1-selisdtspbstitused with 0-2

Wt hp@rc2 . napht hyl  subst it u i h Qs a, .or a
5t oR5: e e RO DN PR R b s, e R Riped
and iR obpeR ©b QAtIDIBIn 8l EabSEubd Qi D2 RLlb @ 1 substituted
wherein said éhﬂet erogé;llgl e i s substituted (vl\}ijt[zﬁrc%pkgy R3a;
20 RWith02 RihdeFendmphthy! sabstiagechwisic 6-2R1EN or5(CHE)-S5Fto 10-
a. r%refnbe'\{%d he er’ocy%g’ cor%’sing carbon atoms and 1-4 heteroatoms selected from

N, O, and S(0O),, wherein said heterocycle is substituted with 0-2 R11b

15
5. A compound according to Claim 1, wherein the compound is of Formula (1),
or stereoisomers, tautomers, pharmaceutically acceptable salts, or solvates thereof,
wherein:
A is substituted with 0-1 R! and 0-3 R? and selected from: C3_7 cycloalkyl,
20  phenyl, naphthyl, pyridyl, 1,2,3,4-tetrahydronaphthyl, pyrrolidinyl, indazolyl, indolyl,
imidazolyl, furanyl, thienyl, benzimidazolyl, benzisoxazolyl, benzothiazolyl,
benzothiophenyl, 3,4-methylenedioxy-phenyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl, pyrazolyl, quinolinyl, isoquinolinyl, 1H-4-oxo-isoquinazolinyl,
2H-1-oxo-isquinilinyl, 3H-4-ox0-quinazolinyl, 3,4-dihydro-2H-1-oxo-isoquinolinyl,
25  2,3-dihydro-isoindolinyl, 5,6,7,8-tetrahydroquinolinyl, 1,2,3,4-tetrahydroquinoliny],
5,6,7,8-tetrahydroisoquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, quinazolinyl, and
phthalazinyl;
provided that A is other than a thienyl substituted with halogen, Cy ¢ alkyl,
Cy ¢ alkenyl, or Cy_¢ alkynyl;
30
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O(t-Bu), OBn, CF3, -CH2OH, -CH2OWe, CF3, COMe, CH2CN,
CRH, CO2Me, - CH2CORH, - (CH2)2CCRH, - CH2CO2ME,
WO Gi200BE , - CH2CH2CCREL, 141 WD 2007/ 070818 PCT/US2006/061973
PCT/ US2006/ 061973 -OC(O) (t-Bu), - NHCOME, - NHCO2Me,
- NHOO2Et, - NHOOR(i-Pr), -NHCO2(i-Bu), -NHOO2(t-Bu),
- NHCO2Bn, - NHCH2CH2CORH, - NHOOR2 CH2 CH2 CORH,
- NHCORCH2CH2OH,  NHCO2CH2CH2NH2, - NHCD2CH2CHR2OME,
- CHOD2CH2CH2CH2OME, - CO( =NH) NH2, - SO2Me, - SO2NH2,
- NHS02Me, 5 - RS C( O) NHCH2CH2OME,

- SO2NHCH2 CH2 OH, NR8R9, - NR7R8, - CHZNR7RS,
-S(0) pNR8R9, -C(O) , - CH2C( O) NR8RO,
- NHCH2 CHZhR#98P phol Ro) | - iselested frddazol - 2- y1 )

- CO( N- nmor phol i no), - NHCO2CH2-t et r%hydr of ur an- ,%ry|

- NHCOZCHZ rmr ph in

4-1(1- car Pr Récarifomyh)-Bhi no\J"‘ /\\ R
2- 0X0- plpe nyl 10 shbsiituted wighlo-1
Rid, or - 54 to - menber ed eroc cIe 0

conpri si ng R3car bon atBfs and 1-4 Reter oatorrB gel ect ed
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naphthyl substituted with 0-2 R32, or a 5-to 12-membered heterocycle comprising:
carbon atoms and 1-2 heteroatoms selected from N, O, and S(O)p, wherein said
heterocycle is substituted with 0-2 R3a;

20 R321is, independently at each occurrence, =0, F, Cl, Br, Me, CN, OH, OMe,
O(#-Bu), OBn, CF3, -CH20H, -CH0Me, CF3, COMe, CH2CN, CO,H, COoMe,
-CH2CO2H, -(CH2),COH, -CHpCO2Me, -CHpCO2Et, -CH,CH,CO,Et,
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30 2 Rl ib, or -(CH2)r-5- to 10-nenbered heteroaryl
substituted with 0-2 Rl I b and 142 WO 2007/ 070818
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C1-6 alkyl substituted with 0-2 R11lc, Cy_g alkenyl substituted with 0-2 R112,
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NI—\I—‘H
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2Hi soqui nol i n-1-o0on-6-yl, isoquinolin-6-yl,

1-am no-isoqui nolin-6-yl, 143 WO 2007/070818
wWEONBRO6/ 061973  1- am no- 3- met hyl - i soqui nol PEF/6S53006/061973

1-am no-5, 6, 7, 8-t etrahydr oi soqui nolin-6-yl, or

4- am no- qui nazol i n-7-yl, 3H qui nazolin-4-on-7-yl; R3
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3- bi phenyl, 4-bi phenyl, 3-am nophenyl, 4-am nophenyl,
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6- Met, BAKoRYA-nfth31phbayl, 12-%51)1 mé@l'?d}&bl{@nQﬁZO' 2-yl,

benzoxazol - 2- yl, "benzot hi azol - 2-
3- ant-AEiERer F-sihermhenylyd- ﬂuorg4@mlmn%1@ﬂnhegmlx azol -5-yl ,

' ndaZ—ﬁhOr% 4Y(!arba ?%Sﬂyl @'éﬁ oro 3—0@1%&%1?%?%0 -5-yl,
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3- am pmd-f (i Hﬁ?lﬁ@rohfggngg)‘ﬂ%nyg 4Y:J[m1no 3-chloro-2,6-difluorophenyl,

3-am no-5-fluoro-in
4-amino-3-chlorophenyl, 1,2,3 4—tetrahydronaphth—2-yl 5-chlorothien-2-y1,

indol-5-yl, indol-6-yl, indazol-6-yl, 3-amino-indazol-6-yl, 3-amino-indazol-5-yl,

1-methyl-3-amino-indazol-6-yl, 3-amino-benzisoxazol-6-yl, benzimidazol-5-yl,
30  6-fluoro-benzimidazol-5-yl, 1,2,3 ,4-tetrahydroisoquinolin-6-yl,

1,2,3,4-tetrahydroisoquinolin-3-yl, 1,2,3,4-tetrahydroisoquinolin-1-on-6-y1,

2H-isoquinolin-1-on-6-yl, isoquinolin-6-yl, 1-amino-isoquinolin-6-yl,
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3-am no-7-fl uoro-indazol - 6-yl,

4-i m no- 3, 4-di hydr o- 2H pht hal azin-1-on-7-yl, 144 WO
wQe@7080818 PCT/ US2006/ 061973 PCT/US2006/061973

3-(5-tetrazol yl)-phenyl,

2, 3-di hydro-i soi ndol -1 -on-6-yl, quinolin-5-yl,

qui nolin-6-yl, quinolin-8-yl, isoquinolin-5-yl,

2H i soqui nolin-1-on-6-yl, 2,4-diam noqui nazolin-7-yl,

4-NH2- qui nazolin-7-yl, NH2 \ NH2 \ NH2 \ NH2 2 N/ ~

|/ d-amino-3-methgl-Eoqun@ing6-y, 1-ampp) MHF-tqtrahydyoisoquinoGRME, or

Coon At WWE&Q{‘EW Ml NN 22 2 02
(]VE 0 H B idHAdddenddntly atthH octur}eake, phécn(})fgaﬂﬂérb}c@@lm-lﬁl&en}}ﬂ

0 ¥ NGmROPREY oot KPR Apfeno By
5 4-benzyloxyphenyl, 4-(¢-butoxymethyl)-phenyl, 4-methylsulfonylphenyl,
3-cyanophenyl, 4-cyanophenyl, 3-fluorophenyl, 4-fluorophenyl, 3-chlorophenyl,
4-chlorophenyl, 3-bromophenyl, 4-bromophenyl, 3-hydroxyphenyl,
4-hydroxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl,
3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 3-carboxyphenyl,

10 4-carboxyphenyl, 3-methoxycarbonylphenyl, 4-methoxycarbonylphenyl,
3-carboxymethylphenyl, 4-carboxymethylphenyl, 4-methoxycarbonylmethylphenyl,
3-ethoxycarbonylmethylphenyl, 4-ethoxycarbonylmethylphenyl,
4-ethoxycarbonylethylphenyl, 3-carbamoylphenyl, 4-carbamoylphenyl,
3-aminocarbonylmethylphenyl, 4-aminocarbonylmethylphenyl,

15 4-methylaminocarbonylphenyl, 4-dimethylaminocarbonylmethylphenyl,
4-amidinophenyl, 3-methylcarbonylaminophenyl, 4-methylcarbonylaminophenyl,
4-methoxycarbonylaminophenyl, 4-aminosulfonylphenyl,
3-methylsulfonylaminophenyl, 4- methylsulfonylamino, 2,4-difluorophenyl,
3-fluoro-4-cyanophenyl, 4-amino-3-carboxyphenyl,

20  4-amino-3-methoxycarbonylphenyl, 2,4-dichlorophenyl, 3-cyano-5-fluorophenyl,
3-fluoro-4-carbamoylphenyl, 3-carboxy-4-cyanophenyl,
3-phenyl-4-carbamoylphenyl, 4-(2-oxo-1-piperidino)-phenyl,

thiazol-2-yl, thien-2-yl, 4-methoxycarbonyl-thiazol-2-yl, 4-carbamoyl-thiazol-2-yl,
1-benzyl-pyazol-4-yl, 5-phenyl-oxazol-2-yl, 5-carbamoyl-thien-2-yl,

25  5-carboxy-thien-2-yl, pyrid-2-yl, pyrid-3-yl, pyrid-4-yl, 6-amino-pyrid-3-yl,
benzimidazol-2-yl, 6-methoxy-pyrid-3-yl, 1-methyl-benzimidazol-2-yl,
benzoxazol-2-yl, benzothiazol-2-yl, 3-amino-benzisoxazol-6-yl,
3-amino-benzisoxazol-5-yl, indazol-5-yl, indazol-6-yl, 3-amino-indazol-5-yl,
3-hydroxy-indazol-5-yl, 3-amino-indazol-6-yl, 3-amino-1-methyl-indazol-6-y1,

30  3-amino-4-fluoro-indazol-6-yl, 3-amino-5-fluoro-indazol-6-yl,

3-amino-7-fluoro-indazol-6-yl, 4-imino-3,4-dihydro-2H-phthalazin-1-on-7-yl,
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N- benzyl - N- met hyl am nocar bonyl et hyl ,

N-[ (pyridi ne-2-yl)nethyl]am nocarbonyl et hyl, 10
woRGogH708e hyl pyrazi n- 2-yl) nmet hyl ] am noet hyl , PCT/US2006/061973
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15 3-(3-phenyl propyl ) car banoyl - benzyl ,
3- (et hyl - et hyl - car banoyl ) - benzyl ,
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-am nocar bonyl net hyI
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8. A compound according to Claim 1, wherein the compound is of Formula (I),
or its stereoisomers, tautomers, pharmaceutically acceptable salts, or solvates thereof,
wherein:

A is aminomethylcyclohexyl;
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the group is selected from ' iIN/NCO R3 R3 R3 R3

RA N NHRA iNR3 Oand R 3 R3 is phenyl,
wd20mhsts car bonyl am nophenyl , 2-am no- pyri d- 4pAT/US2006/861973

4- hydr oxy- 2- oxo- 1, 2-di hydro-qui nolin-6-yl; R4 is H

and R11 is benzyl. 9. A conpound according to C aim

1, wherein the conmpound is selected from

t rans- 4- Am nonet hyl - cycl ohexanecar boxylic acid

[ 2- phenyl -1 - (5-phenyl - pyridin-3-yl)-ethyl]-am de;

‘ Bhexanecar boxylic acid [

1- (1-oxy-5-phenyf-
pyridin-3-yl)-2-phg ethyl]-am de; [trans-4-(5-{

1- [ (4- Ani heBBUBY| - cYE] ohexBrieleeted&am ) - ani no] - 2- phenyl
- ethyl} -pyridin-3-yl)-phenyl]-carbamy acid nethyl

ester; transag- Am | - cyclst ecar by gid
[ 2- phenyl -1 - thl-lpyﬁrﬁin-4- | ).-etRiyl ] - d%Ta
t rans- 4- Ani hyl - cych@hexaneca ylic aci 5

[1- (1- oxy- 2- phenyl -

3 R3
byri di e 4-y1 ) Ro- phenyl - &hyl ] - ami d&° [4- (4 {

1-[ (trans-4-am nonet hyl - cycl ohexanecar bonyl ) - am no] - 2-
phenyl - et y??lpyridiq;Z-NI)-phenyl]-carbanic acid

met hyl est®xA\ NH | S%’R4

trans-4- Am nonet hyl - cycl anecar boxylic acid {

1-[ 5- (4- hydr OoXy 0X0 :
1,2-dihydro-qﬁinoIiﬁm%-le%pyridin-3-y|]-2-pheny|-ethy
'} -amde;, 157 WO 2007/ 070818 PCT/ US2006/ 061973

[ 4-(5-{ R3 is phenyl, 4-methoxycarbonylaminophenyl, 2-amino-pyrid-4yl, or

éﬁE}g3{1@@1%5@4-2-%5!1)3,%Ucﬁﬁyt%-q&i}{&kn@@-%a”ecar bonyl') - ani no] - 2-
et hyl } - 2-R&is Hl a2t di hydr o- pyri di n- 3-yl ) - phenyl ] - car bani

c aci o megfiy ester:

9. A compound according to Claim 1, wherein the compound is selected from:
trans-4-Aminomethyl-cyclohexanecarboxylic acid [2-phenyl-1-(5-phenyl-
pyridin-3-yl)-ethyl]-amide;
trans-4-Aminomethyl-cyclohexanecarboxylic acid [1-(1-oxy-5-phenyl-
pyridin-3-y1)-2-phenyl-ethyl]-amide;
[trans-4-(5-{1-[(4-Aminomethyl-cyclohexanecarbonyl)-amino]-2-phenyl-
ethyl}-pyridin-3-yl)-phenyl]-carbamic acid methyl ester;
trans-4-Aminomethyl-cyclohexanecarboxylic acid [2-phenyl-1-(2-phenyl-
pyridin-4-yl)-ethyl]-amide;
trans-4-Aminomethyl-cyclohexanecarboxylic acid [1-(1-oxy-2-phenyl-
pyridin-4-yl)-2-phenyl-ethyl]-amide;
[4-(4-{1-[(trans-4-aminomethyl-cyclohexanecarbonyl)-amino]-2-phenyl-
ethyl}-pyridin-2-y1)-phenyl]-carbamic acid methyl ester;
trans-4-Aminomethyl-cyclohexanecarboxylic acid {1-[5-(4-hydroxy-2-oxo-

1,2-dihydro-quinolin-6-yl)-pyridin-3-y1]-2-phenyl-ethyl} -amide;
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trans- 4- am nonet hyl - cycl ohexanecar boxylic acid
[ 2- phenyl -1 - (6- phenyl - pyrimdin-4-yl)-ethyl]-am de;

W 460067088 PCT/US2006/061973
1-[(trans-4-am nonet hyl - cycl ohexanecar bonyl ) - am no] - 2-
phenyl - ethyl }-pyrimdin-4-yl)-phenyl]-carbamc acid
nmet hyl ester; [4-(6-{

1-[ (trans-4- Am nonet hyl - cycl ohexanecar bonyl ) - anm no] - 2-
phenyl - et hg/l 3 -[pyri m di n- 4-yl ? - phenyl ] -carbam ¢ acid

met hyl estd 5; 1-[(frans-4-Aminomethy -cyclohexanecarbonyl)-amino]-2-phenyl-
g_r [a2§t(‘h I}ﬁ%}g}g’é%Mg&g&?&ﬁhﬂ@%ﬁ%ﬁ&@ﬁQ:g}%}nﬁccacﬁﬁhgh}{l ester;

1, 2- di hyd#essetiemispingthg-gycloheran¢oaibdiyliceid [P-pRenyhéii§-phatyl-

hyl } - 2 1uT armider
tranQY@mXﬁfﬁg%%‘W§J|aﬁ%§Fc| ohexanecar boxylic acid

[ 1- (2" - am4a®-{1-[(zrans-4-aminomethyl-cyclohexanecarbonyl)-amino]-2-phenyl-

[ 2,4 }bhpyrd di.nyl ~4-yl ).- 2- phenyl .- et -am de; or
ster gléxﬂ}p Br ¢ sléné"r‘l'ypl))ﬁ%ﬂréﬁﬂlfgaﬁﬁ?%lﬁlelg n}f%i%stteébl e salts, or
sol vat es [h@r@d(rani-@-AinphathpBeelohtC:abcafyap-aininoPD-phenyl-

conprjsj,ng:. a.pharmaceutical ly acceptable carrier an
o corsalind iRl HERY Pty Syl sy

phar maceuiriiyad-AyhiReeent-aflchexdnebatbdxyBE acs®| MpEt @-Hy@FoRYy-2-oxo-
therﬁ&lf_ Wfl{% A qetgglg of treating a thronboenbolic or
an i he e gyl vy auimidind ] Z-rheny-ethdirihidst er i ng
to a pati @ms-4-nmm&@t}§hwm%x@e&dawx Restid @ablafmino-
effective 10 anpunt of a conpound of any one of C ains
1-9 &t RnyRdinthtabembsrylyethyliaaydenl e sait  or sol vate
f or mot fiee 8 merd@ phddn¥BLteslyOfccd ly .

t hr omboenbol i c dipsor der accﬁr di%%%goﬂ%og?ogaieifheiegf
wherein the thronboenbolic disorder is selected from
the group consisting of arterial cardiovascul ar

t hronboenbol i ¢ di sorders, venous cardiovascul ar
t hr oh®oendarheenaceltiselregmpasitiem domprisingh egirolapautically acceptable

20077996314 seA PRI A0RF R Br GRS ORE | sitiellaty accopabe

t $ easdliny selvath fasmisioeedfol i ¢ di sorder according to C aim
11, wherein the thronboenbolic disorder is selected
from unstabl e angi na, an acute coronary syndrone,
atrial fibrillation, first nyocardial infarction,
CCHLET o PO Bld hRGE B SRR e,
at hecasmisergo sdminispeing phepaicntdo abadshareofarnhegdpentically effective

jhse nous th 0Si s eep .vein _thronbosjs,
0 o RS PED R L BB b or CHEER 16 or s o Biaig oa s susgole st
t hr ontxobiate, formelicedof.al arterial thronbosis, cerebral
enbol i sm ki dney enbolism pul nronary enbolism and
thronbosis resulting from(a) prosthetic val ves or
other inplants, (b) indwelling catheters, (c) stents,

d r di opul a ass, (e).hempdi alysis, or (f
(d) (f‘? }P met[ﬂgg ofr t}/eat%/gp a élromb(oegnbol?c disorder chording to C ail)n 11,
15  wherein the thromboembolic disorder is selected from the group consisting of arterial
cardiovascular thromboembolic disorders, venous cardiovascular thromboembolic

disorders, and thromboembolic disorders in the chambers of the heart.
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10 ot her procedures in which blood is exposed to an

artificial surface that pronotes thronbosis. 14. A
waeeowpomsds of any one of Clains 1-9, or stereoi BONESRNG6/061973

tautonmers, 15 pharnmaceutically acceptable salts, or

sol vates thereof, for use in therapy. 15. Use of a

conpound of any one of Clains 1-9, or stereoisoners,

tautomers, pharmaceutically acceptable salts, or

sol vates thereof, for the manufacture of a 20 _
medi é3nmend mesoddfgreatingatthmombotbodic dispulnbaserrtiok teClaim 11,

di soggefein the fifomboembolic disorder is selected from unstable angina, an acute
coronary syndrome, atrial fibrillation, first myocardial infarction, recurrent
myocardial infarction, ischemic sudden death, transient ischemic attack, stroke,

5 atherosclerosis, peripheral occlusive arterial disease, venous thrombosis, deep vein
thrombosis, thrombophlebitis, arterial embolism, coronary arterial thrombosis,
cerebral arterial thrombosis, cerebral embolism, kidney embolism, pulmonary
embolism, and thrombosis resulting from (a) prosthetic valves or other implants, (b)
indwelling catheters, (c) stents, (d) cardiopulmonary bypass, (e) hemodialysis, or (f)

10 other procedures in which blood is exposed to an artificial surface that promotes

thrombosis.

14. A compound of any one of Claims 1-9, or stereoisomers, tautomers,

15  pharmaceutically acceptable salts, or solvates thereof, for use in therapy.

15.  Use of a compound of any one of Claims 1-9, or stereoisomers, tautomers,

pharmaceutically acceptable salts, or solvates thereof, for the manufacture of a

20  medicament for the treatment of a thromboembolic disorder.
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