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ref&g}lgeogen activated protein) kinase (MAPK) pat hway has
energed as the crucial route between nenbrane-bound

[0083F and FIELIMOH BHE INVENTNBRK pat hway enconpasses a
cascade of phosphorYIatlon event s |nv?IV|ng thre

[00¢thases, Thamyey iR t%ﬁka@m&zot PR ReREEYS ¥ arzhr@ancer
an&/%ﬁhhﬂ%ﬁ)atorg% & SR ggé&%ﬂyr‘cgﬁﬂ% dtl‘ﬁo#llib%yl compounds

activation |rect phosphorytation o
whidhrinlsibit MREK kitvea a(pih/mis'p At yangen MK tel@nsltoamethodsmf using the

co aooinds r eSI dues 22 %gq %nquvos 1%%%{8]%?%51’%?%116%2 39%1%(12;@&? cells, or

a$gggédp&§gbgﬁ%?mﬂ§ﬁammﬁct|vated MEK t hen phosphoryl ates
its only known substrates, the MAP ki nases, ERKl and

oni) S PR Ao Sy on 101, e T

[000B} hods Imthe Gney tolmtpyst@@iiow B@Qtraltkﬂrﬁt-sléSttacellular growth signals,

theg PRSI ete s kUt QMALK) RFGRHY BCHEG et oaghe crucial
routbdtwd @B emBBinc Han® kaj and e 'hﬁﬁeué1 UHle@M?XP W&y encompasses a
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the nucleus where it accumulates (Khokhlatchev et al., Cell 1998, 93, 605-615). In the
nucleus, ERK is involved in several important cellular functions, including but not limited
to nuclear transport, signal transduction, DNA repair, nucleosome assembly and
translocation, and mRNA processing and translation (Ahn et al., Molecular Cell 2000, 6,
1343-1354). Overall, treatment of cells with growth factors leads to the activation of



uncontrolled cell proliferation and, eventually, tunor

formation, in proliferative di seases. For exanple,
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Accordi ngly, the conpounds of the invention and
conpositions thereof are useful in the treatnent of

woysopt’ad | ferati ve di sorders such as cancer aPil/vg2007/076340
i nfl ammat ory di seases such as rheumatoid arthritis. O
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- (CRL4R15) n5( 0) (OR11) - (@R 14 R 15)nS(0) 2( ORI 1),
- (CRL4R15) n SC(=Y) Ril._/~ ( CRER15) nSC(=Y) ORI 1,
- (CR14R15) nSC(=Y) NR11R}2, C1-[C12 al kyl, C2-Cg al kenyl,
C2-Cg al kynyl, carbocyclyl, t erocycl yI aryl, and
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wherein:

7lis CR' or N;
72is CR? or N;
73 is CR? or N;
74 is CR* or N;

where one or two of Zl, Zz, 7? , and 7 are N;

Rl, R2, R* and R* are independently selected from H, halo, CN, CF3;, —OCF3, -NO,,
—(CR"R"),C(=Y)R", (CR"R"),C(=Y)OR", -(CR"R"),C(=Y)NR''R",
—(CR14R15)HNRHR12, —(CRMRIS)HORH, —(CRMRIS)HSRH, —(CR14R15)nNR12C(=Y)R“,
—(CR™R"),NR"C(=Y)OR"!, «(CR"R"),NR"C(=Y)NR"R"?, -(CR"R"),NR"2SO,R ",
—(CR™R"),0C(=Y)R, «(CRMR"),0C(=Y)OR", (CR"R"),0C(=Y)NR''R",
—(CRMR"),08(0)»(OR"), «(CR"R"),OP(=Y (OR'')(OR'),
—(CR"R"),0P(OR")(OR"), «(CR"R"),S(O)R", «(CR"R"*),S(0),R"!, «(CR"R"),
S(0),NR'"R", «(CR"R"),S(0)OR"), (CR"R"),S(0)(OR™"), ((CR"R"), SC(=Y)R",
—(CR"R"),SC(=Y)OR", -(CRMR"),SC(=Y)NR''R"?, C;—C}; alkyl, C,—Cs alkenyl,
C,—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;



X1/N R11" , Wis or R5 and R6 are independently

selected fromHor CG-Cl2 alkyl; X1 is selected from
WORD/0242R4.1 11R 12, 1 , -NR -S(OR11, and - S(E)RBIDN7/076340

when X is R11 or -OR11, R11 or -OR11 of X1 and -R5

are optionakly taken together with the nitrogen atom

to which tRey are attached to forma 4-7 nenbered

saturated Qr unsaturgfed ring having 0-2 additional
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SC((AYRCR alRYRY ;- NH2, - NH(C1-C6 al kyl), -N(Cl-C5

"o & Bt R R Sy e ie, )
- N(RY: @6 aral I b)eGh @pcen@§ al iy ) alk MHO @(ellon@B C;—Cy alkynyl,

al kyl), -NHSCR(CLl-C6 al kyl), -N(Cl-C6 al kyl)S02(C1-Cs
carhpayig |y, hetesgpiqghy, arylsephgtgioaybs al kyl ), - SO2N( Cl- C6
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S a_g&li\f,: %%%%%%&Oé%ﬁ}é$§mwm 2 Nogr%érgsgk%p)s ’selected from
halo NH EENCEEH, Web2 R8¢ OAR1I240RCTEHS280 (-8 BRIN, —S(C1-Cs alkyl),
—NH,, -NH(C;-Cs alkyl), -N(C;-Cs alkyl),, —SO(C;-Cs alkyl), —CO,H, —CO»(C;-Cs
alkyl), —C(O)NH,, —C(O)NH(C-Cs alkyl), —C(O)N(C-Cs alkyl), -N(C;-Cs
alkyl)C(O)(C,-Cs alkyl), -NHC(O)(C-Cs alkyl), -NHSO,(C;-Cs alkyl), -N(C;-Cs
alkyl)SO,(C;-Cs alkyl), —SO,NH,, —SO,NH(C;-C; alkyl), —SO,N(C;-Cs alkyl),,
—OC(O)NH,, “OC(O)NH(C-Cs alkyl), —OC(O)N(C;-Cs alkyl),, —OC(O)O(C;-Cs alkyl),
—NHC(O)NH(C;-C alkyl), -NHC(O)N(C;-Cs alkyl),, -N(C;-Cs alkyl)C(O)NH(C;-Cs
alkyl), —N(C-Cs alkyl)C(O)N(C,-Cs alkyl),, -NHC(O)NH(C,-C; alkyl), -NHC(O)N(C;-




C6 alkyl)2, -NHC(OQ(GCi -C6 alkyl), and -N(C -C6
al kyl )C(O QG -C6 alkyl); R14 and R15 are

wo pwspadtaent |y sel ected fromH, G -Cl2 al kyl, BEHUS2007/076340
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~(GRERT mcwiet&b)@wem(cyl%a” ECCI)HRKRI', @R EBAIQKYIOR ),
(GRS G R F%PZbﬁe%ﬁ% EreRsorr,
(G SRR AR gﬁ‘éﬁ%‘”@‘ﬁ" LUCRARI ) SOI(AIEFLRARYR™),

ifad 16 B2 16 C; wRéq) |
S((S)%_?:}C k (fRo& MC&Ygﬁkyl )@qFE 151(0%[1%;3: Y?%w J(C kY
SC(ﬂH()NE-@é “N(C1-C6 al kyl)?2, 302(01 CB aI kyl),

al k%ﬁ‘)’“ R 6@% E& R l%p%gﬂey@ R EN( 2 PSR, o

| |
alk%l\#ﬂy&a)ﬂ(@(é?b%hgl{égocﬁkm ak?rl oﬂ\ité@{r@l Eﬁ&%@%&g iy, alken 1,

alky@@mmgyclmmomclﬂg @S L@y|h)3ter0ag{b2$\p1@10r@y amb@ynytgi w1t?1 one or

i GRG0

| a — 1= a
c A AN SO B S 1. o

—C@FEV*GQQ(Q W@)NHCM)mz MG(QDNH(CNEQIQ’IN({G(O)EGQ-Q alkyl),,
a

}—% %53 and - N(C1-C6
NG 1@@5;@ Ko Ry NGB ey | R 5006 1 ally Dy N(C -

e BTREG P 58 et B M han PR g o

~00ATING,, Qo%@sm(@atg HkyDeLOCIOMN (T AN eyl &@@Ebi@)(cl Cs aliy,

wherein said ring is optionally substituted wth
—NHC(@DNH((QI Gy plkybeeHCEA)N (Cor0's kiR 2@(181/-(062341232%(0)NH(C1 Cs

alkyl) 11\%](%2108672{119y1)C(0)N(C1 Cs alkyl),, -NHC(O)NH(C;-Cs alkyl), -NHC(O)N(C;-
C¢ alkyl),, -NHC(O)O(C,;-Cs alkyl), and —N(C;-Cs alkyl)C(O)O(C,-Cs alkyl);

or R'® and R together with the nitrogen to which they are attached form a 3-8
membered saturated, unsaturated or aromatic ring having 0-2 heteroatoms selected from O,

S and N, wherein said ring is optionally substituted with one or more groups selected from



hal o, CN, -OCF3, CF3, N2, Cl-C6 al kyl, -OH -SH,

-O(CGi-C6 alkyl), -S(C-C6 alkyl), -NH2, -NH(C -C6
W@kws24724 N(C - C6 al kyl )2, -S02(GC -C6 al kyl), PC2REL007/076340

-C02(GCi-C6 alkyl), -CCONH, -C(ONH(C -Co6 al kyl),

halaic‘&% ;I(()gFN#EE@al kéz )(“ée%flﬂfiﬁb 78% Nglﬁgl )éﬂ/qgsalgww%(cl Ce alkyD),
NS B C BNt ot g e

alkym%@ @@)NH@UQ& aﬂ% OEN()IJN (CQ@@HK}M}Q) 215\1 (C1-Cs

Cl-C6 al kyl) H(C - Co6 al
alky INEXD)OF NCERikeb, aNkIﬂ(@XC1-CN(a¢ky1D6WS@d(9?GC©)1]Nb‘K)GN@ -Ce

Ak R sy 1)@?@9""1@ I8 N oD go)aﬁqg,,r(;@alkyl)z
O U oIRERE G P Qe UL PO R o

~NEIG(OIRHat kg alkyK)Cl—‘R])IC(OW(Yj1 Cs a&;@rlz;m(clccam ?f«;dc;oNH(c1 -Cg

-(CH2)ri heterocyclyl, and -(CH2 ri heteroary

alkﬂ)rﬂi(zcléFWKYI)@@)NgCaCk by, -SHED MGl alkyl) “NHC(ON(Ci-

Co iffsPer AnanonEiEeAiD. des Tl B E) BLEREY P
“ocka S N e di AR ?Eﬂ FAoRE COGy Y g,

—((:&Ilbyl:érbocyﬁﬁ@ (Cﬁlzﬁl-ﬂé&’érdcyc}yﬂl%,d -(NH(zQ«he%oa’;i&lkW )

N(% C6 al kyl)2, -S02(GC -C6 al ky
G ConC alaglJCr et~ Gy cgarb@eycaylkwn;rocyclyl aryl,

or %ﬁ%{ O CG al cl(/}%n%re%er aqf (ZQS o%?%%lg%t%g gflﬁv?rbe or more

ottt g e il

Ce ak@@QMH@@ aﬁsﬂ)latwﬁz) NHQEC(-O) hlkgd)- %(&I—@Q/dtl}:ﬁ)z soz(c1 s alkyl),
0.9 G -6 NH G
—Cogﬁglcc O(NFGC@@?YAJ yd((?zNHz H&P (S @wlﬁib q@&%& alkyl),,

A oS SRE TN e

Cs glllﬁzlyle@;(@(l@c; A6/ 1 2 -KVLNH, ar8D (I@ Galal Rj;ﬂsbg@@)l_clcglgm,

each Y' is mdependent or S; an

—O_QQQ%INHQ HQSH OPYHAI 2Cakkkyl), @G(ﬂ)li(cﬂfes aﬁfﬁbe@C((Me(ﬂmC@mkyl)

B2 SEBR A LRa S B RES g oncvc
I R SR 8] SO

Cs amvsptw@)mq 0§ bikgBSardl ~G@YROSAIkYITNA)O(Q;-C; alkyl);

pharmaceut i cal conpositiqn) conprising a conmpound of
For paghal'|is indgnendsntly OF W& 691 dhendsal ts thereof) and a

car fber utically acceptable carrier),

fur elF'Fé%rn(g‘r %{%‘“tnagela second chenot herapeutic and/or a
[0032FoNnd amhé picbdrt MVEBLOT cRABNE combetidH @ LM pharmaceutical

conpositions are useful for inhibiting abnor mal cel l

corgpmmqm) epmpriging psgmaour gfdrosimyla If (endier sebvatgsswdgalts tharegf) and

o et ST 0 RS0 o RIS Thlsb BT pRp fyetudes

corhp@aidnr(g gl rafﬂhaﬁﬁmeaﬁwal dompastsn)icomprisaRbmpeudld of Formula I
]I The present invention includes a nethod

(angfor p(p]lﬁfmﬁq; gqquqja t8 %@qﬂi@ndcaeq:qrrl@rr(é\mphrmaceutlcally acceptable carrier),

further comprising a second chemotherapeutic and/or a second anti-inflammatory agent.
The present compositions are useful for inhibiting abnormal cell growth or treating a

hyperproliferative disorder in a mammal (e.g., human). The present compositions are also



or treating a hyperproliferative disorder in a manmal
(e.g., human) conprising admnistering to said nmamal
wa@2aoRee4peutical ly effective amount of a conpoReiiUsfo07/076340
Formula | (and/or solvates and salts thereof) or a
osition thereof, alone or in nbination with a
us Gt et ver bl e aye e Toek FE e os en
[00!13¥em | ohé prebifd@s catioeiniRAcPh rﬂeﬂfo@tdf ¢hiBifing abnormal cell growth
inflammatory disease in a manmal (e.g., hufan)
or teetipe |a§1ypgpadtf¢mtls¢ éisprdgr g re@htha urggan) comprising

t her apeuti c. effe tive X! nd _of
arp ARG M FhLERG Py AR Ol e Fgongougd of
Foi@Q1® 0 Gintijo@ Bo v bies @mf salt@ KRG P6r d Sorfusktiohahé@st, Wohb oflin

second anti-inflammatory agent. [0015] The present
combipatian wHh p seqond e§ermotheienedicorelisi ng t he present

ound

[ﬂﬂg?ggnosi zheo %l%gerdé a %hﬁ(%t? In]p urdess' 5 Eiéthaoﬁ%g é nyé an 1nﬂamrnrer1§0ry
disedse iras anainadl €elgp ahﬂnah)a@lmisnfgmaldnmmnﬁg tc[ &ﬁkil.ﬁ]]ammal a

DETAI LED DESCRI PTI ON OF EXEI\/P ARY EMBODI %@1{ [ 0017
th eﬁe@f:%te zz@ e anaunhal herfePquR d)étFaFPu lpd( qrépwates and salts

ggs&fontﬂlf@eoﬂ 5131?@61’ 19Q0m%ﬁﬁﬁ8£ %}Sithodf Se cjf:athtlaﬁlﬁammatory

|Ilustrat he acconpanying structures an

agehor nul as. While the invention will be descri bed in

junction with.the.enungrated iments, it
008", e ROt iG] MaRigs oGRSt mresent Shounds
forlinV@RL 00nt nd MASR (ﬁ;ﬁ?ﬁ)@is'@ RAe8tmenfBf MRAANRARS EALsY orghRi8ms, or

invention is intended to cover all alternatives,

asspgdictl ipethplogres! cendétionsqui val ent's whi ch may be i ncl uded
within the scope of the present invention as defined
[0089] t he DEJIATEEDOMESERIRTION O EXIEMREARM EMB@DIMEM@

met and.mat eri al s, si | ar or val ent
000y e Bef s STReN e Nyte ah Oktgl e St L SB RO bt ot th
invBARAL t&BnMEs sMehiBk ﬁl%QHﬁstra'té'&iVlﬁ @ltlé %omigﬁ'&yl ﬁﬁ%‘fﬁres and formulas.
invention is in no way |imted to the rmethods and

Whlgtthe matblstlond\élélcbel dseetibednn coguestontwitththe enm@e@tedrmﬂ@duﬁents it

i E PSSR B G P PR o SEmbosimens

OnaRptdrgaty, mfvaﬁiouds Rerldldd td&vel Mk @Bathes dabdifiedions, and
terns, term usage, described techniques, or the l'i ke,

eqltwﬁl@ntmzyblqhéw lamlnél@d@@ witBin theecppp o IPSPNORERITtEY B9 [efined by
the cﬁ]ﬁmg eb% %rlgd thg%rt 1ﬁqe&)%%1 rl]ne{ g/frfétﬁocgodna %éﬂ'ﬁrl@&ﬁﬁilar or

I near “or anch ain nova rocar
eqm@edd:nlad) thoke deverib@l listsihywhichicbold batueedsin tEe(pfmilﬁSofaﬁe present
al kyl _groups include, but are not I|n1ted to, nethyl

invelpjyg)n Tcl}qg)reseg& Wy@nt{ogtls in I@_@@L@gﬁlte(_{ t%t‘hs rg}qt od(s ﬁnfbl‘materlals

des@n@&? %lthg ex@??%ﬁ?ﬁ@r’r?uéra BF ﬁf_@’ihc&r@?@fed Hter%?éééétents and similar

ma&matstdnﬁfd:rs Ifropx otpgdntr@deuhls |appiu,xIay1b1;1, m@&tmig-l(o(jj—m)tll)mted to defined

tengls BEFF‘%//Psa S’(,dzel %00%/ 024724 ng Ii U%%Sggpé{hg76%4c%ptr%@
[00t1%tlgt yl, DEENEHDIS  1- pent yl (n- pentyl,

CH2CH2CH3? 2- pent%/ (- CH(CH3) CH2CH2CH3) 3
[001Bknt y| ([he term "alkyl" as used herein refers to a saturated linear or branched-
chain monovalent hydrocarbon radical of one to twelve carbon atoms. Examples of alkyl
groups include, but are not limited to, methyl (Me, -CHz), ethyl (Et, -CH,CH3), 1-propyl
(n-Pr, n-propyl, -CH,CH,CHa), 2-propyl (i-Pr, i-propyl, -CH(CH3),), 1-butyl (n-Bu, n-

butyl, -CH,CH,CH,CH3), 2-methyl-1-propyl (i-Bu, i-butyl, -CH,CH(CH3),), 2-butyl (s-



CH(CH2CH3) 2) , 2-nmet hyl - 2-butyl (-C(CH3) 2CH2CH3) ,
3-net hyl -2-butyl ( CH(CH3)CH(CH3) 2), 3-nethyl-I-butyl

W@ 20BRALRCH( CH3) 2), 2- et hyI | -butyl (- PCT/US2007/076340
CH2CH( CH3) CH2CH3), 1- hexyl (-CH2CH2CH2CH2CH2CH3) ,

BB B A VS D x5 13 o2 RPNy L0 SR C(CHA). 1-penty] (-
pe r@ RASE> Wﬁ% ﬁgﬂXJC%%wM£CH2CH3) 3-pentyl (-

CH((CEIH@H,‘HS)) @I*Q@Hﬂ@—l@)@ ) (- CBCHE)Q(BIgIhCE})p%meyhyI % -butyl (-

crfe B LSS PR ST A g -

CH(ﬁH( CHRICEHS3 ) ik y | ﬁcﬁzcm@mdﬂm@z{mm hexyl(

dth
CH[(QHZ)%inﬁ?lrbC&HeQE%) A OGN TG & - methy1-2-pentyl (-

COAIPCARTIH BRI LRAL) (RAACRERRRGICHCRY, 2mdif-o-
pCMﬂanH(@E?@HQCH(CHi;)Q) a- éﬁahjld@?pﬁlﬁylg(eﬂccw}ﬁ}ﬁl ll-tg?]ﬁ Zbﬁi&fhyl 3-
ereln e n radl ca I NCl. udes [ cal s av
ety (e MO G HEE M oph B iie e - 41G e I Gh o
i t
dinfifi: Loy fF SR QHDRNCHL DR 110B61 Wil ahe G, Br e 1O
[00Q0CH2 &hmpemdautenﬁé rdfetseo 1ingad©P bianTiel- ¢Immmbm%jﬂmw

efers tq. a | r branched l e hydr ocar b
nydeGech et o0 NS BB BORPRTENE oot L G dgphlitaton.
i.c.00€arBbit-8arBbn, UPS SUHI @b AN whircth the AIKeAYIRAMTaIGAEIRAR radiBals having

triple bond. anpl es include, but are not limted to

"cig'tdmdnyrany’-o0eni@Hpns, opalopyativielyg pE” m'@ﬂorlen‘@ﬁgn}}ﬁxanaﬂ@s include,
et er

butedEpasdiGitsd P atbgailos ST CHERER A CCry CHsHey and the tike.

[002€f €r t OTR: MBRACYALEN r&OR-t85 WA ot braRhéd ﬁbﬁ&va@ént hydrocarbon
partially unsaturated ring having 3 to 12 carbon

radgrabeistwasto dwelya garpon natomﬂ wigh airledst pae di® afambdnration e, agarbon-

carfor o6 Ve il o Fasmeninel . B Aol imagd 1 51eg) GEoC,
proiﬁn ] ro%gvggi ’-CHLéxéﬂ{ %d&ﬁ%lﬁle system and bicyclic

havi ng 9 or 10 ring atons can be arranged
[0032] a bl cY¥b¢ erins; Grbanyclet, "Gﬂtrbsgoaﬂﬂm”cmboeg&hbmnggemﬂ "cycloalkyl"

stenB such as bicyclo[2.2. 1] hept bi ¢
refirso 3 Pqog %Ipna%ammlwé‘iu&[t%dl Y pﬂfﬁ?@@mam@%ﬁwge@&g 3to 12
carﬂ&i"%ﬁﬁlah q rﬁ‘&fo@ﬁ%&q{@%r 78 QQ%Q%onQ%mﬁis% BYclicirHgt eflcyclic

to, cyclopropyl’, cyclobutyl, cyclopentyl, 1-cycl opent-
carbocy@twlhawmg 769 4 L efvers can b@raynangeli, i‘xycf;mpplm a3 inydlo [4,5], [5.5],

Lﬁgggf%%?f%» a&ﬁiﬁ’fcycgggﬁr S gyfg}g ogﬁ@?@,géaﬁf@%’ Lan be arranged
as £Vl IO ¢5.%] or [6Y5] lspRianysr, as%qug&d%gtéJms"su@h/ 6d wiBpeleRYd. 1Theptane,

cycl ododecyl, and the |ike nmeans a

blCMﬁﬁBv%\B]@ﬁtang aeghicydo ﬂ%y%j?]@@amo rEXﬂ@@ieé @rf menogyclig caepes

1ncﬁ}d8 r'Bsut lqger I%ogrlgn% t§ Q&cfoﬁrgg)\fl 0?18]8?19[9 g%’l,aée?l%ﬁrn} ?gﬁgﬁgn'i qrgnyl, 1-

cycfmﬁlemenﬁo mesyalopenteB- aty@&yaroaexﬁpmﬁcsnm@dl -efyl} heyclohex-2-enyl,
exenpl ary structures as 8 WO 2008/ 02472

1-cpeiehtisreby! ovdahpyadienyl cycighgptyf r@aplea%tgl ey@%qqyb cyclodecyl,
cydi@fide 1S Rﬁ@ﬂéc?l! agpmlﬂg omatic ring fused to a

sat ur par Yy unsaturated ri ng, or ar omatic
[0023) bocycl Axyl'bmehfstaenmmymlelnt:amnmgc hygmpcarhbdn eadydal of 6-18 carbon
atoms derived by the removal of one hydrogen atom from a single carbon atom of a parent

aromatic ring system. Some aryl groups are represented in the exemplary structures as



groups include, but are not Iimted to, radicals
derived from benzene (phenyl), substituted benzenes,
wmapboakene, ant hracene, indenyl, indanyl, PCT/US2007/076340
1, 2- dlhydronapthalene 1, 2, 3 4- tetrahydronapthyl, and
" ghe I 002 terns "heterocycl.e,"
Advel QSVSFWY ise e EOBRSIE €1 RIOHGHIC ing fypsdo a saturated,

paﬂ19ﬂﬁﬁ1@ﬁﬁﬁ&@@ﬁh¥ d}%f&hﬁlcaera%orc%ledomte@oc%@hyhﬁg eq*yﬁealaaryl
partla y unsa ur at ed I. . havi ng one or nore

grodputicidaiiit ere nat |11p11®dk§@rrel@cw téxivedtfoen bemrghe (phenyl) substituted

carboc Ii radl t
berP By s s, b oo oD B i > T
mnﬁhﬁﬁ&@%ﬂudeng@hapd sul fur, the remaining ring atons

where one or nore ring atons is optignally
[00§6bst i t uTbeitarmy Sisseraerals. ) hgtarpcxsha aid Thstasocyclic ring” are used

b
i SRR ARGLA P Ly RESHEL Sy e n
or mbm&ualwmﬂl/dr orifle bbedsewiokeh osrigg lcedboegtlicrradical,of 0,to P8 ring

bi cycle having 7 to 10 ring nbers (4 to
atogls H&&v rot FashAeAHiE 210 ¢ BhefEroatoBEEURCLED é]t“é‘hgeflr Ofgen and

suﬂ[ﬂg,’ tgf ’l‘éol’l’éaflﬁlng ’nﬁ% atcfrﬂsr bé?ffg"@pl)vﬁere%np b Mﬁk@ﬂn%g’m% 1%&5{10'1_’11&}&

system ™ Heterocycles are descri
subRatpteet indgpehémtlix with 61iRrarnoerp IselsstifenMoutbseniddtbefomc yA lheterocycle

em str A nipam n, W Yor 968) ,
magBE BEUTOR§ NERAB T 3 T MmO (107 il 4oms b1 (0.4
het%ﬁf&xﬁts&éc@ﬁ frdad 8 @CPCJtﬂdCS)@?méﬂf&%Shavﬁl PR 1(BSn ernbers (4t09
Monogr aphs” (John W ley & Sons, NeW'Yo%< 1950

carpereafens jand il o éénptermrmr sclagged fiers N.%), PLand 8B forl@ianmiﬁ:l a bicyclo

45005 S Bl pOYB oI R PRsra S e PERRB i paguotie Loo A5

"PiRiBELEINIbEerh itz 8y 1ia Chemiktsd (W.AhBéhjsdiniNabverork, 1968),
partially wunsaturated rin or aromatic carbocyclic

pargeulpgy Ehaptgs li 8 $i0nd: 2 phe S heristaoé Hstayeqvickc Compgynds, A
" d i
wr O W g She SESURENR Y [0 Gt iy per
VotuatasdBy tt,dipy t Byt 28 dardyld nem\CGeny ISoc. (1960) 82:5566. Heterocyclyl"

alsé E’[{Cr e Ota?slnxg g;fr: g‘%{ggﬁgﬂp ?acéqag%@rg’{yqqa})wﬁlhao éaturated partially
undaQRRY Hﬁ a(ﬁr'a%atlcac%%dcgblw& he@e’f@ég@ﬁ? hn%xg%lﬁ{ﬂ%y ¥f heterocyclic

honopl peri di nyl, oxepahyl, thiep zep
ringH iaglege,ropk aretriot Bmetpd oy Ipyrralidipyl; tabdahy@rbﬁlr&yfb,ydlhyﬂrofmyanyl

ruryBahibal 4 SRR A Syt ot anvrgdyieridino,

mofiHAYiHb, Ocﬁ ohn@I M&Ja%lhbl%eﬂékmyﬁ hBﬁfl@ﬁ@Eszﬁ&Y lagetidinyl, oxetanyl,

yrazolidinylimdazolinyl, imdazo

thlgargddmn@gmp_ﬁ[r@hrwl,oz]pqqpmyhlep@lyé,zqg@z@mﬂd{lqzepmyl thiazepinyl, 2-

tan 2 2 nyl . S
oy PR LA AR AP Rl SR Rt Bt
pydedlingl, tdit@kinyFxanplas, dfhydr a&ﬂyQ eyts)drth@h el gihvhirehmyl,
ring atons are substitute oxa (=0 nnletles are

pyragﬁhdrwﬂméﬁ%ﬂ ingly antﬁaquldlwloscéqumyeﬂ&%rlpwapxw [ 0025]
azai;[b‘gcltogéf o Hég{a‘ﬁgp Q‘%&’ Lzabagrélr%Lf2 5?16%1{‘91) ng% : nCﬁet%E QB 8cluded

es fuse
withinnge sg@b eifithi§ d¢fidieas t Examepl af of\mfhe&hro tyliagamptwicyciof rifge atoms

18 at y . t het tom . .
ore PRSI0 DA TN KGR ABGEH 1§ IvigBopBHEmemARliny
[(mﬁg” US209i{ QA8 cr N IR Fers &4 m%ﬂbflé-lént a@?ﬁ‘m Iﬁélcgfof 5- or 6-

eroaryl groups are pyridinyl (including,
membawpllrmgs ddhydndesypsedirdigrybtpms ((atilchaz ooy, Wthh 1s aromatic) of 5-

18 Ig‘trgmdsago% 151‘11%'0%%’ of midYe llle%rgatg}éls iﬁ&e%&'ﬁje%{lg gélegtgé fromont rlog%n

9



hydr oxypyri m di nyl ), pyrazolyl, triazolyl, pyrazinyl,

tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl,
W@x@8024724 i sot hi azolyl, pyrrolyl, quinolinyl, PCT/US2007/076340
i soqui nol i nyl, |ndonI benzi m dazol yl , benzofuranyl

| , d dol i
oxfgl)e;]g:] %}Qﬁuﬁw ]]:“xnatn?h (%/tjrpﬁelrona}rglogrﬂwj%l aﬁ: p?{bfilgﬁ (i‘q Mng, for example,
h?ufdxwﬁldlﬂwdm@@a%m qnﬁdah@ﬁﬁldﬂyl ﬂﬁin@i@i@? ehmhdmg, for example, 4-

urazanyl ,” “benzof urazanyl,” berzothi ophé
hydyexorimiding)ypyratsdylzwieaclyl. yob/raz ianeablyih, ryl thienyl, isoxazolyl,

i OB it ot EPRE o Hpe B PR L e
berzahiiasol{1; BEDOArhity) k@ﬁiﬂdﬁl@’l 11lit1atz{)199 Qﬁtic(hﬁhiy[ ?ﬂﬁﬁidziﬂ'yﬂ( Qﬁ}ldazmyl

attached where such is possible. exanpl e and
triagpgyl, igoindof el P"éﬂdlnlz’bPb@ﬁylb@f?é@éoh’étt@?@éxlc‘lhé%h@myl furazanyl

bed}gfu%z%ﬁ&ly hénz%’fh?o %H eg% @tﬂ?%%hg' t?e%rzg)%azgl?ll ;hmn%?l b he.

qulposalinlyt) Iﬁa@thyhdlﬁyl siltd farafyridingy.r i m di ne, position 2,
3, 5, a pyrazj ne, sition 2, 3, 4, or. 5 0

10028} an, t E%lff Bﬁ?@%‘fl% %ﬁetmﬂwﬁ) YYPRAAY DR (CAvRB ﬁ@rb%ywlfﬂ%éor

: 0

ik SHEAPNILARIL ko PRSLLLAN ondh 0y Sl g o

limathtiem chibox hoodes, hep:yocaleﬁs or hcnerqagm micdpod@l atposition 3n3, 425, or 6
or 3.0f an .az 05|t on 2, 3. 0 4 of g

of %E%qquaq @gsm%é )E’I o AL 90? %pygf azge, Bosn-yon 4,8, %‘cféa %f a pyrimidine,

positibd®|3, BEory oﬂwl%*rﬁilﬁ@ bsitidn 243 Bor 8 of 4 furdh, t&rfydAuran,
i soqui nol i ne gy way of exanple and not

thiofurant Biopdwne, rpwpbg@metmd@@melﬁep@dm %24, or S of an oxazole,
OSlt on

1m1§zzeﬁ? ar tﬁ}e/azolﬁyp?sbtfogn? %}1 1r§%xaz§16 Byra%ogle 9% ésothlazorfe "position

2 oB3RY i @FitiBide, po¥itibAZz) |3€0r 4 o1 dhozetidiee,NRsitidni2B ARZ06] Ner § of a
3-i m dazol j ne, razol e, pyrazol i ne, 2-pyrazoline,
quigola ASSIIRE, 1, B %és pdi.qe8 Oé AR EAYINABIC. | ndol e,
ol i ne I
1002267, o1 Phes S8R B Ble Sy BEPHRI MG nflogkn bR 1Blcfacrles or
het@ro@fylsaare dohdeialt @Qsmbn ( 3f emahiating eazefldlﬁé?,ajyrfﬁlﬁe pyeolidine, 2-
"hal 0" refers to F The het er oat ons
pyré]ggee%ﬂ)yrrﬁ ling, él%l&aé%wmléﬁmi@eﬂsf% @711161 epgeelingepyrazole,
z (
py@?%(ggiteé% aQ?lEEgea? ljﬁlpa ﬁné\lj')ggh%n% Q})relg?%re 51%@31% omd&l%%z -
indairde aqoeimm)n@ df| raea:tmdnit oamwindotiopppbigion Yeof@rmorpholine, and position

rev t|v asures, wherein the object is to
90@?8 E %fﬁ?ﬂga?i (1 essen) an undesired
[002BY Si Ol OGhE RkmCRAIRY 1B tdIFSOT, Blor 1S PREh&Srohdas present in
devel opnent or spread of cancer. For purposes of this

hetﬁm@ﬂl of betcroprdierl jirdlede the oidiicd derns| suph aaN €3 u$( and S(O)..

[00'25 | ude, Tgé‘l Eerméar‘ Lga n'ott%d l mattn? d t'I 1r%felr§tl Eot\l/llt tr%]é[g)erl?ltl(c) treatment and
t ons, d PR & t 0 I seas

pro‘phﬁbttid drqjieve&ltat@e me@@lres\l\&ﬂl‘é%’lﬂl ﬂ@)obﬁdcﬁis&o pfevehts@aisv down
del ay or sl ow ng of di sease progression, anelioration

(lewn)paa{ yndggifedphysiologicabishsage ar diserder, sughdrs tageyglopment or spread
of & \Plg&t I'P%'f g@@égésﬁ#tﬁg II{V%IH%I) 'bel)MfﬁFah 16F des‘fjr%a %ﬁfl]]%Qll r@sﬂ{s include, but

ef ect reat nent can al SO nean
arcsiot limviad tcgalleaatar ethymptorey dasinétineur of ax&int bf dlﬂmse stabilized

recei ving. treat t. Those in need qf. treatnent
(i1 f BAB-T SR OT 3@%@0@5@2@%@@? (isowe Presresiny, amelioration
or }?Jlﬁﬁﬁﬂyof%é éﬁséa@@ stﬁ@néﬂcf ﬂeﬁf‘ssﬁfn (Wh%@lrefjﬁz{rtlglsorvﬁ@ﬂail) Whether
hose prone to have the condition or  disorder or
detedtalde or nndmltﬁctﬂblet HE readmeitl icanaloe nitas pradergingsura vhleas compared to

ex&rctee\(/i eS{l]ItV?\gal if not receiving treatment. Those in need of treatment include those

10



[0030] The phrase "therapeutically effective anmount™
means an anount of a conpound of the present

WO paosfaz47oh that (i) treats or prevents the parPCTUB207/076340
di sease, condition, or disorder, (ii) attenuates,

anel i.orates, .or el at es r nore synptons of..
ot g i i Egfon Pl S Stk e P BTG Coggiton or
dlséﬂdbf dr tR6RMS R}&lﬁclpﬂhe dehd¥Sn bNEsRDSES tPbe PagerEd. more
ynptons of the particul ar di sease, condition, or

[006015 or der Tueslmmeb'éuerhmu@pﬁly ¢ifectineamomé nwana:zanwunt ohe

corh SRR it s i R T PR R b B Rl dissoe.

corfitie, ot 8iRbALE, (i) at@nuatsd, QMicliOratOB cEiXiifitts Githr more symptoms of
preferabl y stop) cancer cell infiltration into

thepartiqyhe digassy epdition;, ahdiserder, pr @ii) prgvesup eioddbirshessehef one or
S
mo?{‘)%gg@é@éﬁf &118 tpérr‘{%ﬁlgamdls%%’on ; %f' I)I?czi c?ftei%tje ?&Pdetd he}e?n In the
casexf eaicen e tthéraﬁﬁftﬁabf' cfiféueivs ynmpuone ths Smglrﬁ?dyafédwdthe hin@ber of
e extent th drug may prevent growt

canc Jo t E 1h
cangﬁldgeglls eflyqe t g(pgxf.qrﬁbzecgﬁg)éq,(l Eeglpg/ to |st)mﬁﬁ§.teg‘band preterably stop)
t : n
cor A R RO P & K (P90 16 RSB and
prefdwdolysiopﬁatmmrdnamds prhdlgt, és soroaextdmtPyunaom @tciwth and/or relieve to

SOfg'ﬁ‘Z%ie%r r?gllﬁ‘% g{opeeg,ﬁtﬁs\g Sgﬂﬁ%%ﬁ%@wgﬁ 81&:&1 §8Ty N ot MRent the
drudir8 Ry sievent Btdfvth WAGEr kit e@;‘is@ﬂﬁ@ RELRP Eédls' Mo cytostatlc and/or

appliication. "Abnornmal cell growmh", as used herein,
cytotoikiss $or ortver thicweyi ¢fficaatcen be meskeyrsd.tfor eeniply bywbsessing the

t hat i ndepend at Qr
timg 38 Jise R R ER O e in R Ay YR (RIS o
[008XRNP! e, Théier@bngmbBrhal @1 @éwithOtnd (hypetpidiieragiet UBorder" are
(tunors) that proliferate by expressing a nutated
usedyptgechagearblyds éhis applispene x prawsngrelgrewthecaspisest herein, unless
I
ot SRl RRRS o Ol R0 TP SR el B Bhtory
methyandsisne. gk iloaE c&@thd:t\lﬂﬁlbmn)) CThik sricl(dsy, fanyxampi@rtise abnormal
t hat prollfer tyrosi ne kinases; (4) any

gropyihrg: 4 1} taor 6 59‘1 (lt‘%f%‘?rréf f@%fgg%&t? RR eXDTER eI ORE kinase
or é‘\}e%(?)?es@%h Y Qtréc%?lza X ARGsiASkin A&y g%rﬂ)eﬁ%q lie lrﬂagl%ﬁéﬁt cE® dfother

her proliferati've diseas errant
prodiéeratne/ disrasonn meidi stesentaytasinatkimmse egouatien of QB3 2}) aﬁlyeumors

thl ey S BBt ioR TRt B e roon ) Amirieg) el Fral e by Sberran

serin¢Rh@8hihY kRN AehvaliE ald P3) BeRTAGHE MBign &R chusg@ftmﬁ& préliferative
"tunmor" conprlses one or nobre cancerous cel

diseasammpl velsiclopbaseant sarincfibiiconias kinasce antizatin occmr5m ted t 0,
[00%?{ cl NOMgy, . J[eWITlE hgarlrl%er” g}l&l sct:a(l)lﬁn%bussargf:e? [Bor (?escrlbee[He Pléysml?glcal

Iynph0|d mal f'gnanci es 1°cular exanp
corﬁihltﬁ.‘dh iBanGRmsls ithe i J1geicaly alim&tﬁer‘}z%ﬂ b Ql@fﬁgﬁfated(&ll%rowth A
.. epithelial squanous cell cancer%>F P,ung cancer
tumQE| RERIECS ARY 9r-Metg ICRNGeIRH 8 B cBxammMenef capegriingeda, but are not
( 0 d
iR, SRR e plo AR GRS IR Ik rhli AP AR
mabgmantclm elvore hapatlecedamplarofi csaclceanperg a&ﬂmde@qoamsmsmwajancer
cang i ncl udi ng gastrolnt esti nal ncer reati C

(e g F‘ ial sAyprusSel fancepe %&avceéémé ng gl .Cg yog Gapyer, non-
srngl@ 08{ QA4 (afteP Eﬁ ‘(973(&1?&%{1&110&@8%& luﬂg éﬁ% 8ﬁﬁﬂ&%roarcinoma

bl adder “cance breast cancer, n cancer,
of the ¢urm, cmnt@‘ithe pwbmmtlapatoemh@r camd,cgatsurucloa tograch cancer

terine ca{ { q sal i var | and ebrm noma, ki ?Inely or .
1nc udlng gastrom cstina caﬂcer pancrea C nceer, gl lastorna cerv1ca cancer, ovarian
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renal cancer, prostate cancer, vulval cancer, thyroid
cancer, hepatic carcinoma, anal carcinom, penile
w@2008l0pM5pd, acut e Ieukenia, as well as head/ breCTIUs29d7/076340
neck cancer. [0033] A" chenotherapeutlc agent"” is a
cheni cal d usef in the treatnment. of can
canggla ﬁﬁ?re%‘nﬁ?rr@ﬁiﬁfﬁéﬂ% g’éﬂi‘t?@a %8?1? S4CRE el CE‘P‘Pe&}’tYFﬁF"‘ocancer
colbr E@B%Ir %ndon%%ﬂﬁrﬂr%@ﬁﬁ‘fn@%hrcm%éhva%pgl h&Z OFtioma, kidney or
( VELCADE M | I enni um Pharm Ful veésirant
ren@mtm&uaye capgtry ated geroer, t&a@@@%@&h@@% carpfriopey ynal
Letrozol FEMARA( r vartis | mat i
carp B BRI Poro NGy 11405 B R o OB RETLFe Rugincer
[0088RI i pl ahi'ghédmb@x@péuticragentSaéichicd<bpound useful in the treatment
(5-fluorouracil Leucovorin, Rapanycin Sirolinus,

of RAPEMENENPIes oy berngtherepgidiciages { Rifotinib GAKTEHAR),

R o TP AP R g 9

(FASLODES®: dajraZ &atd)/ SuteA@BSMJI 248@@17)1LetﬁugEﬂFEMARA®
al kyl ati ng, agents such a_and

NogysPb Spiodp st CLEEECH Nor Dar BRIk Z& Taskt Pevartis),
Oxhlﬁﬁlﬁt‘ﬁ?‘gﬂg;@ﬂm@‘ @aﬁ’d 0§ e f ngnﬂu(ﬁ%hlrabf#) ﬂ@&co%Hﬁﬁ' F@agjgmycm

benzod car boq t uredopa, and ur €d
(SlmiihmiseRAﬁlAM@NEﬁ@j Wfﬁtln)y ILapminain{TﬁéIéERB@ GKAg2016, Glaxo Smith

Kk Lo e L B by B - 290 Brsisthabhgh<s e inid

(IRERY AL, | A VA QAR AN, AGASEL e B2 NS Sﬁg&ﬂeﬂkﬁhﬂlﬂg agents such as
bul'l at'aci n and buIIataC|none) a canpt 6t hecin

thl((tﬁpﬁcangidmﬁONzPé\l ®synlp51é10|51@haané¢ @@<ytl @‘{ﬂtﬁ!@tﬁé rs)wh as busulfan,

iy ¥R 3t BiooS ey BBl sty o P5ReckloP AffiofRutel fheturodopa, and

urcddid; @GS )eniBink PPy Giyigne{ faihtd @dludigyal €stnimephicaiylentmelamine,
and cryptoph cin 8%Erdolastat|n duocar nyci n
£

tﬂe{hw\@}enmw Oltaﬁ)éd@s)‘f/r#ﬁt nethigplaspheramidy andgamgtiylongpaming
scblinh SSRELAPRI A0 A IBLEY R 8 ARG o

sym‘:ll[ﬁtmranalpg aipomﬁan)'; hbmmphp&ﬂlbraamﬂesce%i @ntiadinp éts adozelesm
i fosfa nmech| or et ham ne, hl .or et ham ne oxi de
Carpglgin e 16112?18%“ S ﬁmna%g% G%?FHﬂ ﬂpﬁ?p E’s T¥ptPplgycin 1 and
t r
eryRIoFARTHE dofftorin! AQRATE finc WIGE e JHEAS %%%“ags KW-2189 and
CBfl efM iy stauterotimmastiangatimi arﬂasiodwafln,aapdnglstailmmso gememustards

nt| i oti.cs.s t he ned i biotics )
suc e Blogimif el R oGP hiEafis) Rogiars Tadfymide.
me@lﬂbfe@lﬁ%ﬁﬁé %é&h%&ﬁﬁhine%ﬁﬁwd%ﬁmndk Nhblph&ea, feRehbichin,
(1994) 33:183-186); dynem cin, |nclud|ng dynem cin Al
phemestpm% pmﬁiname%mesmfhsfa@udﬂ vdeid mustard; anresspas awdhcisearmustine,
chlo ozg\faocm ? %emus%%(e: alr rznlulgt(i)nset %tnll nstﬁ:lhr OHDE I}r%uelstla %danrtl%go%cs such as the
Ih el n ene8| yhe ani 1b ?I Ihr om)nh

ene@l@;hﬁ@thﬁ&ﬁﬁ&d RS., ALHERIABTIME] d@pe@MlWa&ﬁM&hﬁcm%éﬁﬁr@ﬂ_ﬂ afd
carabicin, carmno

cal@ia?a?m%ﬁﬂ%gaﬁ%”%ﬁm@d Faeki( ity 5 183-186); dyhemicin,
inc AR T PERIE RS, pfn s SR G G ROLEHE LD Bl

nmmwanmmmnphhkmnqmdmxmﬁuﬁmmdmhnﬁmnyomQMﬂmdmdexmﬂn@mm|n
and gy)é008/024724 PCT/ US2007/ 076340
Chra@aiz%s FUHRIRQTRYSINSe BFHGBIYE T AHEEEIGH AFasering RlseBeEins;

cac@iﬁ&‘f@hh%@f@dlan B HPAGICRS SRR pRSin, éHrBl‘ﬁmh bl'ﬂlscdactlnornycm
ophehol i ¢ aci d, nogalany0|n ol i vonycli

da@epl,bmqm,aiemrulpmnﬂj bfdmzy)eﬁ -oxo-L-norleucine, ADRIAMYCIN® (doxorubicin),

morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and
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pur omyci n, quel anycin, rodorubicin, streptonigrin,

streptozocin, tubercidin, ubeninex, zinostatin,
WQomalr4e4; anti-mnetabolites such as net hot r exe€BUS2907/076340

5-fluorouracil (5-FU); fol i c acid anal ogs such as

rin otrexate terln nmet r exat e;
demﬁ?)??&l 13W&|685§ & ﬁsoagblﬂnu@a i dnarge ﬁ?&yeabmmxw such as
mifofiy2H @ rrh?c%phérﬁllfégt@ﬂn ho@larRydih, H1bAS cindNRp %@cﬁy ®Br#8mycin,

anci t abi ne, azacitidi ne, 6-azauridi ne, carnofur,
puroyfwama buei@my@ndedwbrcutd istientonigtiri ticptozelineybercidi, ubenimex,
ocitab ‘f.ox ridine: andro S such ) )
2ing ik BRBRE: bt eE R hRAE A S Ehuproseell gV
foli¥Rpid dnafipd Bkch ds@Rheptad, a@hottkbic; RAFPRRING tribiekexak; purine
am noaliutethl m de, mtotane, tri [ ostane; folic acid
analegs| supl ahidpdagabine, ésmrﬁ@ﬂtpw@lea&madnlpﬂa@élglpawﬁ@ pyrimidine
C
anai&rﬁ%l%ﬁr Lds {h’%ﬂ%‘%g% chf?c? hg,EGeSz? 1@ a%%ﬂlll‘ R/‘?’ﬁéﬂne dideoxyuridine,
doﬁﬁmhdlax,&mecltabﬁfeoﬂammﬁne dﬁﬂi@gais@uﬁle as @hhaszerqm@ égmostanolone
elfornithine; elliptinium cetate othlone
Pm@t%@eu%ﬁlﬂo“@&l’l m%ﬁﬁl?ﬁt%IWaEeéto WPO%WU% %na § 85t fhan;
am Iﬁglﬁj@hlﬁhﬂg mitERYH 2 BRbAAE FolRULH égleﬁﬁ}i&asﬂ%h Q?fr@f‘ﬁc acid;
amtocins;, mtoguazoné, mtoxantrone; nopi dannol;
acelglattmeahdnmosphmindsgmcoslde pahaminmlmlqaam(aremﬂutamh amsacrine;

|l o trone; hy iC a dra2| €.y
ey PR Bl rcie: PRRTAoRSIS R A Pare e BT SR E R orhithine:
elllbﬁﬁlﬂﬁ%ceﬁf& dHep &hll&&ég eigluclRkalliuAZANAR ehydr&kﬂﬂ’é@ Montinan;

si zofiran; spirogermani un tenuazonic dcid

longdaiireng; apuﬁryrﬁﬁélsmzld@ sucht ag mp s ihsoireondi aasdnyitaoin s gnitoguazone;
mltroé?'n%a)%tﬁ hliglg é § M %%1&12&5 p\éntpgtgﬂ% rp)fler\llellnﬁ%}\é@?%a&cm poso;’(antrone
podi)@ﬁﬁlﬂllﬁibzdcitﬁ 2-dTRyIRQdTuStE; r}ﬁocarﬁﬂzhfébPSKl@I pﬂlysaﬁéﬁaﬁﬂa@élﬁbl,ex (JHS

i pobr oman; gacyt osi ne; ar abl noside ("Ara-C');
Na %JIPé%@@pEHﬁ@I@eORt)HF‘&X@B@ Thizgxig; 850 1@ng5P1r0m(‘m} tenuazonic

aci P[?i%%l {1&?&?&%,? -gﬁh%ﬁﬁ%&m%’ gﬁ&ot%&%_s?% epee)c’lally T-2 toxin,

veradchtimiA) -r@ﬂitgn Reardethguitanypatthhs| \&nddenﬁudiﬁhfbaﬁlSe phannomustine;
p clitaxel Aqer i can Pharmaceutical. Partners,
ctql)

tebrpatiAb aHiplactq]) pipaPmRN: gatoPRRCITERRPTYC ('A6%EL bxel ;
| (G
cyc@%ﬁ\plﬁﬁﬁa@ g%ror{c% %Zc%)for%g‘te%%yTAng%&@aﬁ))acht?%, ﬁﬁ?ﬁﬁ!'pﬂ/@fs Squibb
Onpeloga pﬂrmpctpn meJ. ),kaR@tXfENETl‘é(Crepioahmmhhm),aadmrn@se@mhred

nartoggg%f%)pflormw‘aggqs%pa%htg liéglgﬁ{:?tb Lﬁch@tﬁqag?taﬁggrgl éjc%aurnberg,
nhﬁbﬁ};ﬁEhﬁ’d NKMOTER/E@QH&&@AX@E)Rhoﬁ@-‘P@ﬁfeﬁ@R@rer Aﬁahﬁ GFhite);
edat rexat e; daunonycin; amni nopterin; capecitabine
chlpEmbpA(; rGﬁMZAﬁ%@ ﬂgaﬁmﬁaitabtne) ioguaning; mp@ﬁmgemethotrexate
o 038 TGRS M PRSTB DA R 50 RE Rt,
ifogremerat ﬁbﬂo@atﬁﬁin%svmaﬁdtﬁé NAY BIBTNERS (Wﬁﬁel@fneﬁﬁﬁbvﬁ&ﬁroﬂehe
above. ({8’0034] Al'so included in the definition of
teninoRidrptIE P 5SE WP ROTAYaRtamigPREeriE cppegipbine R ERBIAI®); ibandronate;
CP?gﬂnio}gﬁﬁﬁ{erﬁgﬁnlﬁﬁt&%ﬁ 0B QfftubRImhdh logﬂﬁﬁ%'ﬁﬁl\%j P8inoids
rs such as anti- est fogens an ective
suchsik rageic doédept phamxdehtaiaby scdepRMshlts, ianelk udd deyjvatioes of any of
exanple, 13 WD 2008/024724 PCT/ US2007/ 076340
the@aB@¥i f en (i ncl udi ng NOLVADEX(r); tamoxifen citrate),
[003@] Oxi f eRgyo 19519&[&%'11&@@@6&&[10&"&@ CRAHS@ABRXE [tR hgent" are: (i) anti-
trioxifene, keoxifene, LY 117018, onapriston an
horﬁmﬁmsrtblat act to regulate or inhibit hormone action on tumors such as anti-

estrogens and selective estrogen receptor modulators (SERMs), including, for example,
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(toremfine citrate); (ii) aromatase inhibitors that
inhibit the enzyne aromatase, which regulates

w@aosogeed producti on in the adrenal gl ands, suRtiI/EHS2007/076340
for exanple, 4(5)-im dazoles, am noglutethimde,

canSiah Do Bl Y PE L RTA) raebng drolosifene, 4

hyd?b Mt GR iffon, (rY(Q;ﬁi‘éﬁ@'k%))mféﬁ%W’f\( 7018( b@gph%ﬁé &ind FARESTON®

Novartis), and ARIMDEX(r) (anastrozole;
(tomguﬁan@tret%)(ll) énoma)asa mhublmnsiﬂ@‘gmhén@hc bnzysnef dromatabed evhich
ut am d

reelat PO ST i Rot bED Afteph HELR. 4 E e M AR b ipidazotes.

am{iobRSéthienias) M BGWS B® {hhedekid|Qictate), U@S@MASIN@ {Reesthvd; Pfizer),
lipid kinase inhibitors; (vi) antis

forgiestgrinfetoaelcdR Y ISP i(tqywlfr)yFEMé‘sPeA@Mﬂeéwwlﬁthms) and
d

ARTADESS Bk Uozp RE A7 RePLPTRL G RES QYRR T GRHES

niliRK@ice| ploalutanat¢, latmloltdteRa&t gc(sWelll)l Al \bﬂkmaslﬂdﬂln@(& 1,3-

. VEGF expression inhibjtors (

dioxplabe BYCIFQstiS; YHPSIIFRRIOL S (KY) p{q;?lp |k}na§%le?@ﬂ%§@§s gw)clrpligmase

: ) ik

1nh%%%sE@$%€t%%énse %‘éhﬂﬁéo&d ?pagﬁméfej% S lrw%‘lﬁMf L_ﬂz\l;(é)%ressmn of
gertes posigmalmgapathwiays nhphatecdrmabataﬂselbﬁﬁﬁfﬁ@ﬁ\l@c)h as, for example,

BAREL| X rpRH (1.X), anti-angi ent s.
PROGRE Rl DR A1 5075 Blsh s sk g B o iR i0r R .
ANTZBAE W) lafid HBRZB&@)%%&@Q lighiiddrd; Jvii B VhSn@NREAch as gene therapy
derivatives of any of the above. Qther anti -

vacggh.dgeenanmag et VE@[T@H@ MRPVECTIN®, and VAXID®; PROLEUKIN®

rIL%f”%ttPﬁ)g(lsol{%?rgsiel o%l?g)tltg na %bﬂ@f%bé\ﬁ@ A%E?FX@ rmRH; (ix)

ant{-6&Gb Ay GRABSACH 49 bdva&imhawm\/Agmﬁ\I@EGEnenrt&ﬁye RIhANX)
tyrosi ne ki nase inhibitaors. nPI es of such useful )
pharapequticall dcrripbletselin agids aridﬂlﬁ ppsfeRaef hgmbpee. (Idgr anti-

R el st o R AV g
(mAERx IHQ4EHB0tc B OB/ OFiBAG:s, VOX-B84REEkGgciA BBIdAahas, aDVEGF

98/ 34915, WD 98/ 33768, WD 98/ 30566, 606, 046, EP
recepiqr tysasinokinasg s hiies. @@r@@lﬁwg%‘ v%ﬂg@ﬂtslzg@@aﬂmwmase

1nh9cg{0g591(ﬁ§t an\ﬁg u%gc{ 917&?ﬁ_bma§1 n w%h'sﬁg ?reséﬁt%oné@ﬁnds%%mé)osmons are

and
desahbedorh \Wﬁ) %33 ldQeWGh @@’Q@ﬁ)&%ﬁ@&lﬁé‘% iHP 10046 iWO 98/07697, WO

98@3 1'(55; Q%§ 3%&%%%%2?@&;%@%33@" W6 /30566 806,046, EP

931472(84’\*7’0%%52119'\5}@99?5‘2@10”%0 6o/RBE4OXYO H9(2b667, WO 99/07675, EP
peri di n- 4- yl met hoxy) qui nazol i ne (ZD6474;

04 B0 Phe i 5,8539@(1153@@5 p, 5,961,510, and EP 780,386, all of which
arc. lIgCOII{Il)OEIJFgr prélgﬁrrglil(l 3{611' eI%lretleS %(e\{gnfg\zgg%}ggféx EVEanI%&%)SOT

ui nazol’i ne
tyrwlﬁd"lltlﬁas\élﬁﬂﬂeft&z ZﬂCZI)de N@I—Bﬂoﬁﬁi Dﬂ@%ﬁﬂ&ﬁo) @@1&9&5}@5935)

and = SU11248 (sunitinib; W 01/60814), and cong,
megybtiperilin lodmetios papeepling (5@*?47@[]3@%@5&2 BithNo¥W O 0/%32651) 4-

g A R o R TR R B S BRen oot

(AZanl"He Eusedlci MO0oaritn WO 007212 ) MatblasibyPEKE &7 WONRIBsIRsS ) and
P13K (phos hoi posi tid

inc e .i.nhi bitor 3 )
SUR %&@ynmg@ewé ?hf'@@%{@o@@/ Wa F@Sﬁ@é@?ﬁl@%%ﬂ 7o)
Puﬁlﬁ%ﬁ@n KNep. C’Wbe@b/MS%’aW 5*7/36(‘)356"\&7@ 29006k 5d oA W9f98t/f3@54)
. Cancer Inst. 98(8):545-556; US ™ 7173029;
[0035137915 OUsr 6608016601 CLhSrn@&(mJ@Btlc YSN63IBYABH | be U&d in combination

witgzlzeopﬁr%g'é.nt %Josrnpounds include inhibitors of PI3K (phosphoinositide-3 kinase), such
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6653320; US 6403588; WD 2006/ 046031; WO 2006/ 046035;

WD 2006/ 046040; WO 2007/042806; WO 2007/042810; WO
WQO®80r7H50; US 2004/ 092561; WO 2004/ 007491; PANDUS2007/076340

2004/ 006916; WO 2003/ 037886; US 2003/149074; WO

o5 i GR1eA 8 VAG08) 50000 JPh 00 sV 7T ATRAESS6: US
7190081360701 SUBSERORISA U T 465581 e loroboamhUs!

are incorporated herein in their entireties by
66538201 Bh 640353 @ Le0ERHNI e W Q20U 0PI3NQ Nﬂ%?%@ﬁ@, WO

20N ARE ) 2 S L I R0, T A2 o079

W(XQ@MGO@%BWQ ammm% Exeboa«n$907l4nwo 2003)0%18TM)

20%%4985{% ﬁOW éﬁ&?éésEP 661797ﬁoUS|ZOH14&0éa946@ JP ﬁﬂ%h?ﬁlﬁfl?ﬂ dP
08 f‘)ﬁg% mﬁ;:a ot% 37@6%6 S(i%g{t 243 'ggcé v&‘(?<|9 %gﬁ%g%/ %ufbg%{hl&?%ﬁe Yorporated
hertinrh e énm;retﬁs bhymeferetics eSyseei fanekatipts roﬁtSMhGPIG Kl mhﬂb&b)rs include

chroni ¢ ,oﬁét ructi v pqumnary di sease in th E% )
SF+lilge GRIPK injubeas §elinﬁ hEngrMpgrutisa). Htdinéss (Pdﬁféﬁ?ﬂhl or, Novartis),
XLW@?%P%K intbitbr dESGRRE T SUCh as psoriasis, eczema and

derma, osteoarfhritis, multiple scl er osi S,

[0036]} hma, ﬂfhs@amé‘mfhmdna;tmsnhmss” relstded thmapplmbmm mcludes, but

ons, tic,organ .failur ns .s
no e e G Tnepaioid e, S ShE T harib dendrrt M RRTE o Smatory
bowél disléﬁse ((ﬁ%ll%l@% %@%t@fm@éﬁstb CMohHS Bls%%e%ﬁhfce%fvg RRalitfs), chronic
syndrone ] An "anti-infl ammatory agent" is a

ob%@n@mmdmogermﬂlsem intlee ungditrene dig¢ase imthicdiramariddrdney, Crohn's
i nf | anmat or

i SRS e Bt bt PRSP apetts BRFERA g Raehfounpyigs, mutivte

sclﬁﬁﬁls Cathedd, Yiscddderhnddikordandelticaes efabétic coﬁﬂlﬁzﬁtlﬁ?saﬁ@ﬂoﬁs organ
anti-inflammatory agents include non-steroi.dal

faﬂafﬁ in-qrgs ahehedsdrye. agenkanexgmdmeilamatory cemplisstipnstidhe
d N t
curffoy BRBLE Lty Wb BRI SBr ey SnieBE 21 BhamDe) ouch:

[0083] et hoAnexai-aiflammastbnageahi’ dyh edirﬁpodlﬂujsémm thz tmoetnendof

the sulfa-fre ents); corticosteroid
inflapmitioho @eirl%lp@.s §9§%H1ﬂ§§1r%a PRITAEARE &&&queﬁ@eetable pifsein

the ahdtisQREl Mﬂbré@@emlﬁéﬁ%@) ﬁﬂﬁfu‘a@?eﬁld @%gre%omlgér%%m%les of

sponse nodifiers suc Rem cade. RTM (i nfli xi mab)
antandlamnmteiy ARTMb n(oéltdan@neseqjm)dal gntiomfibinastory ragwtth(NSAIDs) such

act Iate rived, grow h factors;
aS% iR (3bic 8 @Wlf% IS @3511) SR Bodifying anti-
rheGatié Hﬁ%@ (Ipmﬂ;fem)l s$6h @sgﬁeﬂhoﬁélﬁ‘ﬂe @Sarﬁmawfcg)me@, (ffadalazine and
gl ucosam ne, and chondroitin. [0038] The term

the! Splrf@nﬁliea gLeris); pastieostaroidhi imnayeiniagatatash suckfas bsmersaptoputine ("6-
MFp‘?1 azd 1%%r OK Atf'ﬁ 3' Va | Vernfle%r mdqmol%glcam%(sr:[go?lge r%lopléqers such as

vVén PESr Yl g EEhZY

Refycdt© RIM . qafliyin®) hﬁ/cﬁEﬁiﬁelqlTMO etk egh ﬂbl@btabﬁgrﬁﬁ/ﬂﬁfactors
active parent form See, Wl man, "Prodr uas in

platolgi devivah@rpthBeisy: enmhlégkeéwu@@é iAaeya RF M gBunaspige);
andify P! Bt a Dok LB R AR i@ Aol B Khopgpoiin.

[0038p8/ 024Tﬁélteﬁﬁ'f‘btdﬁﬁ@b/s Q¥&BQhis 'Egplgmheni r@ensgo a precursor or

Del.i v? Di rect e&i 1pru Del.i ver haftdt et al
der(Vé*&Vﬁ orpyef axeppynd of fig inyeation i 1S(Cf9@3§§ B phamatigyly or
hydgéltyglr@%lﬁl AV ERE bPBorlvRRLYHRo tHRYiord ra@tlx%oﬂaréﬂt T dSéeoe g., Wilman,

"Prodrugs in Cancer Chemotherapy" Biochemical Society Transactions, 14, pp. 375-382,
615th Meeting Belfast (1986) and Stella et al., "Prodrugs: A Chemical Approach to
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cont ai ni ng prodrugs, phosphate-containing prodrugs,

t hi ophosphat e- cont ai ni ng prodrugs, sulfate-containing
wW@e@dioege4 peptide- contai ni ng prodrugs, D-amn nBCT/US2007/076340

acid-nodi fied prodrugs, glycosylated prodrugs,

TR Ry At dD PR DA DGR POl - 247267,

Huﬁlta% Pidsyitiedsp hﬂwﬁra&l%gém memﬁoaﬁ@h%mae BLOSE HQtShrmted to, ester-
5-fl uorocytosi ne and ot her 5-fl uorouridi ne prodrugs

congiinigly peedruge pb@ﬂphenetoedtanmng)prwh@sntbm@hanﬂlmecowumn@ Riagrugs,

ot.oxi ¢ drugs that can b
sul e o SR DS Bl PP B affaSifca
proumg@ n%ly@tﬁylaw@ﬂ P18&ugd) Btlada-ctdtaihinBptitu dsQopteRANP WilGituted
e invention and chenot herapeutic agents such as
phfaleéW@@Hd%rm@nlr{gm@b}lgwpma&wd@&t@uwﬁ ghenyhicsi@orde-containing
proBh Ay oA P OARCH R BRSO, Bhiet can bg ponyerted o
theG@owrp @cting am)toiae fed@inid. fi>eshplie ofg ytot@xit trgs tiee bar bpidsivatized

known in_the art .and their act|V|t|es det er m ned usi ng
intq  gradlrug fopmAer yy5da dhis rsriiqyaglude byt are ngf ﬁﬂlltﬁii Rigergotnds of

therIH\yenﬁgﬁ Hﬁ& cﬂe%ﬁotﬁé%%gﬁltlg a%&ft’@% dches géécgl%dl Mhve.

y roxy ati on, r educt i y r ol ysis, am atlon
[0088h i dat Ad'metzés)ﬂle?r"lli a pmdudrprodiened ItIHDugh matabolism in the body of a

e irpGaIou OGP R W SRTCHEY Te0e Mertifed wsing

rouffBt &lRBhi g{l@sﬂ(&fanQ NROMDSGIS] @bir tabﬁvméhv(%érh@ﬁbd Usial tels Bigth as those
conpounds produced by a process ngg|5|ng contacting
C

desgribeshiprseind So¢h plmdgctis m@m@SUbﬁOWxampé wrth¢ ofigatien, hydroxylation,

redg?tbodlu g¥(9 P}‘Yélfse%rpld%tj &%Tmﬁam?n p%%segﬁ,gatlonng%‘es%ﬁ;&c?tlon enzymatic

cle¥Rgt Cdnd tEONRN HE theldnigikicfudconpoid. OA cddr@inds, the invention includes
hOSph0|IpIdS and/ or surfactant which is useful for
plitge p{ casppaaings athe dnentian inglyding gempeungs gragiuged s grocess

B I
sufﬁbireﬁtng@tﬂelﬁanaetzbjolhayoecrdufcouhmbf on, simlar to the lipid

rrangement. of bi ol ogi cal nenbranes 0041] The ter
0033 cageri Nesrame s S S56h e GER SP@Po of NEP PGS P

ph&#ﬁ&lggg{]éﬂd)’or shfﬁét%%l&mls%mf& 'd@hv&?%k@g o@Ch as MEK

tic products, that contain infornati about
inhith®rs disélesetihoresn ands ag‘eonadil@saqemmmmpﬁust ragtritpte,a mammal. The

contr i cations and/ or rnin cer t he
corpone e Lkt AE G aaetT e n IR op P o the
liptd@k@h Serhéht BPbRIYI @S mdkhiedhcfave the property of non-
rinmposability of the mrror inmage partner, while

e
[00l4i|1£ t er mThetshin"ahckagensers’ is aiserblogefer tasinstitions eyseomarily
1nc]?.ﬁi% 1 { n%%gbl kol Qseolfr therp L0k p{o%g% Rardd ?al%rlfg %Jon about

erm S er ol's ers'to COi’TpOUﬂ ave

thelifléidtions usedis db gk, ad@xﬁﬂ@traﬁdﬂ, coMtramdic2dnn ead/bliningo ut
dlfferent orientations of their atoms in space that
concaypifeg the gee piiush espinsptieprodyctp.ot at i on about singl e

0B[S. 16, VR,2008 02428 PLEIURO0RATAIM B 1004 o non.

reoner ers to a stereolsoner wt
supetimposabilitgros thefmirthiimagd paytnarn dvhikobetenm|"echitat'srefaretonmadlecules
mrror ineges ?f one. anot her. Di astereoners have
which are superlrnposab ¢ on their mirror image partner.
[0043] The term "stereoisomer" refers to compounds which have identical chemical
constitution and connectivity, but different orientations of their atoms in space that cannot

be interconverted by rotation about single bonds.
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di fferent physical properties, e.g. nelting points,
boi ling points, spectral properties, and

WO 2@8024724 i es. M xtures of diastereonmers nmay SROEDS1087/076340
under high resolution analytical procedures such as

staII ation, ectrophoresi s and. chronato
008 R DT e oL by o G OCY i B Shiora i of

chlpa@wmhmrﬁae@ﬂ@s HORot BHRR ﬁﬂnH@é@SﬁBh@ afBthérO 'Dlhsﬁr@fg&%ers have
of ‘one another. [0046] Stereochéem cal definitions and
diffeomy ghysieh srapses.reg. enq-ltlwp@n‘al lbcyhﬁg)pd)mw, @ectr@l properties, and

Par.ker ,. [Ed. W Hi | Di ctionar
reart PGS b E ek bR st e B ofiign AR Efeal
proEedt@éBjsuW heBrystallizatiSt, @Ic@BosttResi Sirdychedm 4% Sraph €
ds", John Wley & Sons, Inc., New York, 1994.
[ﬂﬂﬂtﬁb con*poEﬁ?@@O@?rs Kefes tﬁ\i@ﬁtsteéwsqus @%@%ﬁwaéwhﬁh 31 @on-
sup%pmjaﬁka{b% m%?&tlﬁ{a es cﬁ%%eta[ig hef ore exist in different
S €0l SoImeri I'S’'intended that al
[00d6ET €Oi SSftEB&’olcherﬁmH]r@efmftldnh and oorpenticts wtd hérein generally follow S.
i nvention |nclud|n but ted to
P %ﬁﬂa%rt Ed ewgw-félﬂa(ﬂlf oy & Q%‘ﬁ@"’éf‘ Fsins SRS ] Mcggawérhlﬂ Book
§' W@& LAEEROS ESHhwasH, rsﬂc'%‘{‘ér‘c‘oéﬂeﬁﬁw Ao Qi
th resent I nvention. Many organic coﬁboun ds
Compomtdsl' nIohth ity & Woas thha eNéwrsk, ]|99é The keyptuends of He invention

ability to rotate th | ane , of ane-pol arjized |light. .
ma RoRaTAsY BTG S el eealry e HreroRgmb Gha e stercSomeric
forRk et iX Bfcrdded AR alt steRloid3nRRE fSimsASRhISS A duR IS 8NAL envichBon,

absol ute conflguratlon of the nol ecul e about its

inchidingaut @ehlﬂl@rté 90 drﬁht@rqgn@fs, geantigmerrdent agiop{seeesnas el as

na sign rotatian.of
i SO dcror PR AR en ot Dt RO T Bfidf ypany
orgdRi@tbAgotiBtexishen OIQQHIDP bdtElci fSroh V.0 tHegth@ve/the AbTRyTROGRM the
prefixed with (+) i's dextrorotatory For a glven
plagg @f@lé%ﬁ-p@lﬁrrl@& 1tﬁhé Int ¢?é§féb1§$ ah epiicdiraeivegomnoyad the arefixes D
an G5t aﬁch@taré &%}{ t& 8&10% tht Qb olutg%gﬁ‘ﬁ%ﬁgtloqlncg tﬁ‘@ﬁl‘bﬁ%ﬁle Aout its
specific Stereol soner nay erre
chnaarh aaiter)eThe paoftkeadmhd 1 or €)ahd sYatke dnslﬂﬁ’ﬁifdstoldSmg]ﬁette the sign of
called an enanti ric mxture. 0: 50 m xture of
rotadioRpfipdernolariged gggtr%ae £empaung, Wétgér?loé Iinsanipeehalythg
corﬁ@ﬁﬁﬁ% %’VOMt&?{ R YorRféitd DR with@ner He}ssdf%@r%%t%ry Fora
st ereosel ection or stereo peci |C|ty in a chem cal
givee alodnnioal smuctpreo thess steThsomersse ideatenticscapt siatithey aendirror
. "rac Fnate refer ta.an %wlnn ar xt.ur e. of %¥D r
imageS A PRTAOET s BeBFa SERAGOEE Moy ORI I fyan cnantiomer,
and RArc UTRuéILTsBinctsasb REEEallc@ tan chattfoai¥eit intixfudd. "R soefoahXture of
to structural isoners of different energies which are
enanﬁp@ptsaﬁ vader¢dooes piraceanie @wt@mrga)/rabqnatﬁ,evhlclrmay occur where
thef rr%eeﬂ n<§J gt%%e%?ele 1a01l’1|t0o rsrt%{eso né/ecﬁs city In aV\ﬂermca {egc%ti)otnro(%g):‘roccess
OIers) - 1nc erconversions via mgrati
Th@teﬂh@t'ﬁeemﬁuﬁﬂuas' akﬁ[t Bachtc" abfdr todnnRuENSEAT MEture of two
i soneri zations. Val ence tautoners i ncl ude
ennpBICH PRESICS] OIS APl GsHYIRAL | on of sonme of the
di ng GRS, 048}
10089 ot ani o Sy Ptorh B SEHad OFAOHARE roRAACTREGUIH) Aok of
dif OB L2412 4 hRETr 2001 Ve3¢ Gia apbardmacgbaital Fyr example, proton
accept abl e organi c or .inorganic salts of a conpound.of

taufqgpery O3 45 PEXBHAIIS FAMQBFTELINP A (U cohigEsIQfisey i igration of
a pfdt(‘)'ﬂ tsﬁéil a1t HA 130 & imfkldh@hthe i8R MaBon O R I&1R tautomers include

[orid
1nterconver51ons by reorganization of some of the bonding electrons.

[0048] The phrase "pharmaceutically acceptable salt" as used herein, refers to
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brom de, iodide, nitrate, bisulfate, phosphate, acid
phosphate, isonicotinate, |actate, salicylate, acid

wa@epasare4 tartrate, ol eate, tannate, pantot henB@BEUS2007/076340
bitartrate, ascorbate, succinate, nul eate,

phaggl@ngl,cgl? accpgﬁﬁg{ogéa%lcb%hg%%%g% %ﬁlf %@%ﬁg of the invention.

Ex&BhRANQEY IdANRL But a@ﬂllﬁﬁlﬁed; to%hmﬁe&%{eomtﬁe oxalate, chloride,
benzenesulfonatelép- t ol uenesul fonate, panpate (i.e.,
a

bromide -1¢cbd¢zyllltea1e bisgudtatoy thwhattewl@phmplmthomneqoﬁn@tal lnetate,

S0 un1and t assi
salffy 8 hoig TR ihefrafeplo R Ty R BReR, ARy 38 dipoace
sucR RN dBatedbédisindte) Aaharaeepubsiatd, glurefapleahilcehaab ! foffadte,
i nvol ve the inclusion of another nolecule such as an

bengpaie aglutapgic, methanesnilioate “Wﬁyléﬁe” cﬁtlv?émé@aﬁfteeben@@wsukfwte p-

toh?ei%g%mgo%gtibe? | Zese %2 1 & Xne e}g l%ﬁo("Z Hgﬂ? xglaj] Hﬁ?dagé)ysalts alkali

mefall (4 fesotiure ,andip@lh@n[fﬁ):‘@ﬂﬂs | aﬂadliny e@t@lﬁ:ﬁﬁta&ibé g ﬁlagmesmy) salts, and
have nore than one charged aton1|n its cture,

amoatuih palts- ﬁn&a@“ﬁ’iﬂuflP [Yeacem{ﬁlzj% &2 %ﬁnéﬁén‘@ S tE%\mcl%fontcrfénother

moRRATREL étf:&lejta}(e iofiCE ?lREﬁlQ{SQOﬁ' 8t $th91atfbuﬁ?e\‘ SorTuf He' o%luﬁ"ter ion may

counter 1ons. Hence, a pharmaceutically acceptabl
be g@yt drgamiaor hmvgnmmomty hhatma‘tnlnm glmjclmtgmm thn pﬂr@nt mmqaocund

re coun er ion. [004 ound
Fugt t5 8/ P%na&e‘ﬂ}é‘@by ta}i&’sﬁiap F e P&&F P?/arged atom in
its dEfcent ahlseins&y \théif@ﬁuﬂ’@pl@ E@QQ&@QO&X aRiPartSof th@?ﬁa@mﬁ@éutﬁ@&ily
avai lable in the art, for exanple, treatnment of the
acoﬁpt@bleksalé eamhet\ﬁ raudtlph@pgmt ionacHances ypharawcenigalbye idcgpiable salt

f d d,
carfifvh ane b PRY ik i ynsBatohiok Fuglf b e e or

[00udf h  anifah@edthSoumdiod theSiHOE RS 198 B&seCtha@bﬁredrmhﬁha‘ceumally
acid, succinic acid, mandelic acid, fumaric acid

acchpiiblgisalt smayde pﬁ%ﬂtﬁﬁ by 2 witaldg cthodypilable iy the pitcfor example,
I
e S LG I8 B3Ry L B o
ac1a,(3utfuns d@l, @giccdcid, ntcthaaesudfonic dcad, phospbosc add aad tierikepor with
acid, such as aspartic aci.d ar glutam ¢, acid, . an, i
an grEaRigrds Sudiay aC%a?ldagnaEf‘éﬁ 39 cugeiniy astd: maﬁg%l}ﬁ goich dyryaric
f
amgtrﬁglké@ &bl}&oﬁﬁ;@gca?gf; Bxﬁﬁ af&lcf %llylkégfi@ ?ég% Ssgﬂbﬁlc%idj a pYFanosidyl
acigd cmrplmamglluairomhemdm@atalcwmoms agd, eamlma hyrdeowe@ud @uch as citric

har maceut.i,cal acce ble s ared b .
iR RE Ao arting 357 B g SRl o e iahiC B i manic
acillf86h ad6drdo el &r&mﬂaﬁﬁ@ 801 Ca QN foRICHRM, §ud¥13a%,%»to§iéﬁ8s1ﬁt%mc acid

an ani ne (primar secondary or tertiary), an alkal

or etbangbulfignde eotd.oe t rlileg kal i ne earth met al hydroxi de, or
[Oﬂto'ﬁﬁl luldgelf till | ounsltoruﬁ%ito\f?he 1161¥en 0 elss alg Efrlcécz’ﬁ%l%: 8628%?9? Ell ! fa,c%uetléally
acckptableanlt Rty b@@réiﬁrecﬁb&ﬁéhyaﬁut@tbly ‘ﬁidﬂﬁ)d@fﬁi cREEpR| Me€atment of the free
amoni a, primry, secondary, and tertiary am nes, and
acid ythi 2 IBOREARIS OT BIEERICHES S P aSHNAEIINerIH PRIV seg0nglaEy or tertiary),
an QlkPl"P AR ﬂgdeHQ ok Q%aﬁﬁ@éa%h%&t%ﬁhr?gﬁ&lé{ee b t}ferlﬁié‘ RN MMV e
cl um potassium magnesi um nganése, 1ro
exanqﬂczﬁrf suitabiie sallinietiday fﬂmt andol lluhhedJm, o@nM@aE@d)ﬁiv@é[ 4rp2dlamino
820 7/076340 [ 0051] The phrase ' pharnaceutlcally
Hwing 4yl AL, PREON Y, BIUGHs begRRdargyand tertiary amines, and
cy c@l‘ergﬁﬁﬁést LRA a 19@16%6]#& biikd End:ﬁlﬁgpaﬁﬁ& | %d 3RFERic salts derived
Y% oxi col ogl cal w th the other
from sodium, calcium, potassmrn magnesium, manganese, iron, coppet, zinc, aluminum

and lithium.
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I ngredients conprising a fornul ati on, and/or the
mamal being treated therewith. [0052] A "sol vate"

WO 24080347290 an associ ati on or conpl ex of one orPEDIE2007/076340
sol vent nol ecul es and a conpound of the invention.

| es olvents that forms | ude, but
1005 8P o TRE Bt b dct el aRsP b drdicaby BACAE subdtince or
corgﬁsgﬁﬁ‘ﬂhust @V%Qnﬁgﬁm bhe%ﬁl%m ﬁld/OﬁGﬁEd)l@gféﬁl‘l;d w1amle other

' hanol am ne e term” rate" refers to the conpl ex
ingvddlagnes @dli@ng\/@fvu‘muhvbemmld@r ithe memaral bfl@@ﬁ’@f}ted‘ﬁl@rwthn
"Ry otectin roWup’- refers to a substitue
10053 ront y " Sa Y B0 B SuhSaforioRbin o g potvent
moldéaleh bad@kbhouMdl dfehd waeitiong Bxahleslof Bl t@ap alat fdOiePsites
on the conmpound. For exanple, an "am no-protecting

1ncb),dgutr_}1t aresnod lianjtsd it .+ Wik el 1sogltopmeqjth@l,dﬁet o,l}d)]&[,SQj 'gthyl acctate,
b t b M 0
acehltlJ %Eld ingicé%n%gagg Fg zﬁné ’r?]eéﬁl ﬁ%@)ﬂc A ?enfgrlﬁ Q(? éﬂue Jséﬂ%pléxl Wg&e tﬂ{% solvent
1no&m&kybmmkx|fluoroacetyl t- butoxycarbonyl (BOO) ,
benzyl oxycar bonyl (CBZ) and ) )
[0083F | Uor eh)t FERNDTATERY GEQUROASARTS te RitBRstituast thaf igqoimoply
i
o o B e P SR e P one
grofupmort th@rmhlpbynd Stonrteabinglepaot a&mnomgotgartmgrgomp’] ab adebstituent

d [, A" box tect
a8 ounsEine giad b NodSepitses G tpnd RafioRachdhe: °
coRpAIAC 1SRitht18 amidPoYectil® etdup Alcldd¥ -ac&PMMoroacetyl, t-

car boxy-protecting groups include
butphmyboglu GHQ@) @pmgylloxygg/rbnmjét(ﬁﬂz) and 9-fluorenylmethylenoxycarbonyl

(Fnioc)t ? rﬂﬁ%rp?y th' y rP%\é-ph%g(c’tlﬁ,g lgFRHp r%fers to a substituent of a hydroxy group

thaf Dlolei dirqﬁl@t%btk tiMsldyetyihetionality. Suitable protecting groups include acetyl
ni trophenyl sul f enyl) et hyl ,

andzsﬂ(y(lal AR EHPPEHBEYPAUAE SRR y#{eTs tasHbwitysnt obihg cathexy reap that

blo{éﬁsr 0 rgtggtg K[ﬁs;gece %@rw&@ght fcgréﬁ{o%%tafb%gg%@gﬁﬁ?@gups include

rotectiv
ph@yg;arfomylahm, besiosthyl ahirriMéthelsilgl)sbyis2- (thxbwth@zlslkyl)eilﬁﬁ;zmethyl 2-

(- R RAEISEY, B B ETOREY a2 @R Bhasauakchy
nltl%EtrlrlgPéﬂ'&-‘tlh@ like. For é"%lﬂ!n%lsa? d&gﬁgﬁ&ﬁ S rbfég{lﬁ'gél%q%s ACchdGse, see T.

ounds of Formu ter soners onetric
W.i(sroeresy, Brot¢chit Gireurs, in $karat S;nthesmﬂalhDWﬁe&& Ser, N@w York, 1991.

005 o TFobB5Y "R g SERES ORIy ordpreypaa of e Hsen

inveARRL A BirdRRAAY bf EQGHROIN dsurﬁéss%@mwis@ indicA&d, include
descri bed above useful as ki nase inhibitors,

comppaunids af mmwlmémdﬂtera@smmskgwawc ispimElS tentomerstiselvates,
rneF l’belstee? tsa B q/ e%tﬂq%?méc%ﬁ tically Sa]c(c:eg})%(fe F]a a%d pFrgirirrlTllgls ?qefqu a,
[00BK} C, | | The pﬂelsetﬁ inviehtién prohtd@s aidbeﬁizotﬁlbphenyl &dm@unds of Formula
IIIb,III c, IIl-d, Ill-¢e, III- III%III and
&F

1 ag qgscribedabgve pycligian kmagainhipioss pamléulagly@ sMEK kinase

L I TS
I-g) I-IN {11 a, [1-BY -8R, B-e;XRf, N¥2AThXH-i, T1-a, TI-b, IT-c, 1-d, IT-¢, TII-f,

I-g, III-h, and I1I-i, and all other variables are as defined in Formula I.
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SS RARRR RRNR R4 RLNRa
l-c1-d RSR5R51 ol oR5 O1,
WREOK0XI2N X1~ N R6 X2 x2 X2 S S
Ra R3 RNRaRRRLRLNNI-e |
R5 6 X1~N O R6_F210N 0 R6 RLON
$NIJDXZS~XZS|SSON'X2 R3 K
MN-Bra iri N RVRWRI MR I-i N
“Rs \ORb 11 0711 10 MRE RI¥'N 0
N e S X2

R® R® 11’0 ¢
1 l O 6 R1 l{l R I
A ~oN R o 7 gl
N2
T X / R
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N2 . NX2 NX2 S XN
RA RLNRRLRL II-
WO20R8/0R7RM1 | 0 6 RL .
~X2 N X2 NX2 s s S
--TRNANNR2 RL

L

N

2008/ 24724 PCT
D0 ' O 6 RE'
R'R3 R3|aR3a/

1] I I\->ﬁ [ -
RIK 0] R6 RLI' N
N\—R?
R4
R2
I-c
O
0 6
R11 I o) .
S \X2 R11 0 T
S N
= ~x2
B :
R4 _ ’\{ / \ R3
1 R =N
R N
II-g I-h -1
[0056] In an embodiment of the present invention, compounds are of Formulae I-b,

I-f, I-g, I-h, 1I-b, II-f, II-g, 1I-h, ITI-b, ITI-f, III-g and III-h, and all other variables are as
defined in Formula I.

[0057] In an embodiment of the present invention, compounds are of Formula Ill-c,
and all other variables are as defined in Formula I.

[0058] In an embodiment of the present invention, R'is H, halo, CN, CF,
—NR11R12, —OR“, —SR“, —C(=O)NR“R12, or C;—Cs alkyl, and all other variables are as
defined in Formula I, I-a, I-b, I-d, I-f, I-g, II-a, II-b, 1I-d, II-f, 1I-g, IlI-a, ITI-b, ITI-d, I1I-f, or
I-g.

[0059] In another embodiment of the present invention, R'is H, halo, CN, CF;,
C—Cs alkyl, -NR''R'? wherein R" and R'? are independently H or C;-Cg alkyl, —OR'!
wherein R" is H or C;-Cs alkyl, or —SR'! wherein R'! is H or C;-Cs alkyl; and all other
variables are as defined in Formula I, I-a, I-b, I-d, I-f, I-g, II-a, II-b, 1I-d, II-f, II-g, III-a,
I-b, I1-d, HI-f, or II-g.

[0060] In another embodiment of the present invention, R'is H, Cl, CN, CF;,
methyl, -NH,, -NH(CH3), -N(CH3),, —OH, or —OCH3; and all other variables are as
defined in Formula I, I-a, I-b, I-d, I-f, I-g, II-a, II-b, 1I-d, II-f, 1I-g, IlI-a, ITI-b, ITI-d, I1I-f, or
I-g.

[0061] In another embodiment of the present invention, R'is H; and all other
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RA N/ RBa N RLRNONNRIII-gIlll-h1ll-i [0056]

I n an enbodi nent of the present i nvention, conpounds
wW@e@so47ornul ae 1-b, I-f, I-g, |- h, ['1-b, |IPET/USI00T076340

[1-h, 1ll-b, 111-f, Ill-g and I11-h, and all other

vartilss e i TigEd ol L. R ER Tk fisn oGl it e

it Eomrglgl flolr'IH_, and all other variables are as defined
in Fornul'a I. g[0058] In an enbodi nent qof the present
[0062 ent i oIn armmb@ilmentmflﬂ@ present OFgntion, RRisIR1mlo,-(@QR'CFs,

Mol a0 Gl s o he' T Ar Earctiot g ot fikplegare o

deﬂnetialn Foﬂnulhh Iaa IJcl I-H Iéll siO-al {128, -89, Tidi] E-R, i, |1Hbd Ml-¢, or
[0059] "I n"anot het erbodi’nent

IH-gfortahéeﬁireésaéhtfel nvent| on Rl is H halo, CN CF3,

C6 al NR 11R12
S Rl N R RN TN
C,ar éﬁ(leGNR' RV wh&tin IORbAd WiFesr idicfdnkich®y H &rleG @yl —OR!

al kyl; and all other variables are as defined
wheieimRil' as H, or|G (s dlky, o &R“ IWhErelIl RY,is H eraC1 C4 albyl Imd al] other

Va1 #51HER HoROaoRTRelt: 1 Tin bt g8y Tk sitionf 11, 11
c, Iﬁjd ITH- é"or -, s dgﬁ%d apgBe hyl, - NH2, - NH(CH3),

-H, or -OCH3; and aII ot her varzi abl es are
[0064] def i heailouther Embndineent of the ares¢ntbnventidn, R-if H, ICLgCN, CF;,

el Nt SEEHGE NbBely O aroe B ertsliatienerighie e o

defffc8SERbrrhdY $Ntd, O, 1-BRY-4 §-iH-2nde, -4, 19khar, R4 MR, 111-d, Til-¢, or
2008/ 024724 'PCT/ US2007/°076340 vari abl es are ‘as

Hlﬂefrlamédﬁned aboverula I, l-a, |I-b, I-d, I -f, -g, Il-a,

[1] - 1l - -d, 1] -
[008$] I I In le%lﬁdlmﬁntéﬁ t WS%ﬁnﬁBWFmb?n Bhés ’rleaé%réN r,
—NRmIgm—'@(‘l ! RR S—d({FOBN 01RICHY CQFC?’G alkyll\!ﬁihlaﬂl(?ther V%ables are as

-SR1T, -C(=O NR'R12, "or C-C6 alkyl,” and all
deﬁmdmaﬁbesulaﬂd ad-c, Héﬂi—enéd il+a, Heq, rH:ld,aH-Ie 145 |- aIHIcq, III dq II-¢, or
L-e, |- Il-a, Il-c, Il-d, Il-e, IIl-i, Ill-a, Ill-c,
14, aﬁldetﬁeld bov%r I11-i, or as defined above. [0063]
[00'6@] anot hﬁfatﬁ)'fﬁé?ghl‘g@ﬁ‘ﬁneﬂt oft'ﬂ@p%s@tﬁqmenhﬂﬂ Q(ﬁmlg gfsglalﬁzc‘ﬁ? Ci—Cs

alkah dncRaJJZ o‘éneevarmdtéqsemjasrﬂdfmed-hmfor@m@ Ial kylI-d, J@RI-i, I1-a, II-c, I1-d,

1 SR11 wherein R11
11-g, E]‘ ]Hﬁléf‘ @} C]Iélsgvl 1&@? Oomd Qarlqs%{'ﬂee‘fabo\ygrl abl es are as
[00|@|¢f i ned Iﬂ;atﬁfl’lfeméhl%lollhme'nt Iafl tlhl: pFeslerlltilﬁivenhoﬁ 1} 18|H IFIf CF ? or methyl;
- -e i a -

andpall q)thpr Varlab}es ake qseifeﬁngblnﬁmmglal I-a, I-c, I-d, I-¢, I-1, II-a, II c I- d, II-e,
11-1, II-a, III-¢c, I1I-d, III-¢, or III-i, or as defined above.

[0068] In another embodiment of the present invention, RYis H, F, Cl, CF3, methyl
or CN; and all other variables are as defined in Formula I, I-a, I-c, I-d, I-e, 1-1, II-a, II-c, 1I-
d, II-¢, 1I-1, I1I-a, I1I-c, 11I-d, III-¢, or 1II-1, or as defined above.

[0069] In an embodiment of the present invention, R*is H, halo, CN, CF,
—NR11R12, —OR“, —SR“, —C(=O)NR“R12, or C1—Cs alkyl, and all other variables are as
defined in Formula I, I-a, I-b, I-c, I-e, I-g, I-h, II-a, 1I-b, II-c, 1I-¢, II-g, II-h, IlI-a, II-b, I1I-
c, lll-e, I1I-g, or III-h, or as defined above.

[0070] In another embodiment of the present invention, R*is H, halo, CN, CF;,
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[0064] In another enbodi ment of the present invention,
R2is H d, CN, CF3, nethyl, -NH2, -NH(CH3),

WO N8oBY724 -OH, or -OCH3; and all other vari abP@®US2087/076340
as defined in Fornulal l-a, I-c, I-d, I-e, I-i,

R ot o CNR iz whﬁgeua%f |4ﬁ‘€-é‘| asvirpubuly H o GinCo alk,

-0 mb&%gg%rﬁl %Tq%g%ﬂ% 1 or %enivh@\%ﬁ %S&H% fﬁfér@g a(i)kyl and all

oth@ﬂvaﬁ?fib&ls law as caﬁdecainl Fd‘ﬁrﬁl&ﬂ mn amces-ear-g Ials H-delmbmﬁdc M-e, TI-
i, [l-a, II-

g IHL HI a1 ﬁH—b Hli <FJH e, ﬂh& qr HI hi orcas dpﬁnectjabqvm e, or
[()()l7njD d’ rrgfn a@ﬁ)%l%?fehl%ggm?etﬂpé@the%peggrﬁ]lnxle[ﬁ%ﬁcﬁﬁ H, 'l?r CN, CF,,

nt of the present 1 nvention

~NER3;NIICKH, —H(ky1);, {IQO)NHL 4ﬂ(®NHﬂH3 aﬁ(@)ﬁﬂ(ﬁm)zaSOH or
defined in Fornula I, - e,

—OCHgCand| ql]. @fher variakles pqe a|s defupqd.la Forrppfacl2 I-g, |I|-b d c 1 p,| I_ @ - h, II-a,
ofr, e ed.ab

-Gt et B P HES SRS RSt P Hih by EPBAIES s

[00g2] rrelt hyin anoamﬂ emtbbdlmelﬂeﬁfma@teaaheﬁve@nsna:s“@ef iBned, UN CF;,
Fornul a | - | -i - C, 11 -

~NHp- @NH(GHL); —N(@Hs)a Q(ODNHZ, 1@(O)NHCIH31 @(OB}(Cﬁs)z, TOHoiar
RIS A0 e BB 120 15 1

1I- lﬁ@ﬁc 6IkJe HI%W fih, \lﬁfd @ﬁlbeﬁlfé'if HI-@SﬂﬁgfdrfIH% Iop af@éﬂﬁéh%éve
[00[73} | [ In eal,othelr Iembpdlmelnt dof the present iwventibih, R 18 baloasOH or C1—Cs

alk?ﬁ%ﬁsm ?@Atufe{giqﬂﬁl?a%%@gd %@ﬂ%@bﬁggﬂa q%ﬁgr%fﬁ;éeggleg @Qﬁormulal I-a,
1-b; PR, ng EQNRIIRIRe, 106, L, G6n, alikey - bamtc hi eqtmgfor 1I-h, or

variabl és are as defined in FormJ a
as defmed pbeye. 1 -h, Il1-a, I1-b, 11-

a, | | ¥ o y
10054} Peq bbier fﬁ’B?%‘i“ﬁ“Lo%ﬁBPﬁeéFmg% Pwe‘%tls &G%P%nedsenﬂy L. Br,
MecPEE e OHH, WEN bt O0H; Bdd hiSotfler VetlaBles @M as@eBined AZFoMAula 1, 1-a, 1-b,
2008/ 024724 PCT/ US2007/ 076340 - NRL1R12 or
I-c, leg, @) N 1T M- EE €lil1e. Rig Tehd URa 21, dllion HéseHbrenan i-Iy or as
al kyl, -OR11 wherein R11 is Hor G -C6

defﬂ{eﬁ%ogégr SRll wherein R11 is Hor G -C6 al kyl; and
[ooi';tlslb Iot hﬁfalui/éiﬁﬂ)clﬁbthleﬁloa“gl& ??sdﬂlﬁﬂlvleﬁtgbﬂ -RIS E@Hrala:ca C@ alkylaand all

-0, I-C, -e -0, -Nn, , , , ,
othgr varjables ayq gs. @ﬁnﬁcg InEprmuja L &2 te [4,-as -3 fq L, orgs dleﬁnedwabove

as de

1009p1, > esfedn{}‘%?hr?\?g ﬁ%qu{e%gi%e bf}f é@%&%ﬁlﬁ@gl@ H‘@r’,\}lfl&t%l and all

othelNlrzl(rﬁb&)s ,are d\d(cﬁﬂaécﬂm Fcﬁ(xﬂ)d\lHE - a to Cf,@r NHCHSII-1, or as defined above.
and al | ot hesr, vari ab] es

(0037 as d@r fmél%fr ieﬁlbp%mﬁm af the bresgnt ipvagtion.kt is ¥& and pl gther
Vaﬁa'bibs aké asadeﬁnbél onorHu'leFI Ilalto ?-'1 drlll Q:t%hl 511' asI de dlegt'i above.

r-c, I'11- g, or as
[Gﬂaﬂbv e. [ OOatidther nmbndmhaat oétﬂ’fb pthsatﬁnnvantlon R ip mle;m;t and all other

ention, R4 is_H,
vartaRfiers) 31 erBpbyEpin k. e 1EeRe i e smetov;
[007% aaFfjaI?érhb&Eﬁgﬁt o\ffﬂ'ié ﬁl@ée‘ﬁ% u%ﬁtl(ﬁls Rd‘?J H%‘?@l ' @? alk%l and all
othkt Va:n,ablels ag, asldefiged inl Fd‘lrmuld II l-a to I-[ IH b to III-1L echH a td HEj, or as
fl g or I1l1-h, or as defined above.
defined aBove
[0080] In another embodiment of the present invention, R%is Hor methyl; and all

other variables are as defined in Formula I, I-a to I-i, II-a to II-i, or III-a to III-i, or as
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[0073] In another enbodi ment of the present invention,
R4 is halo, -OH, or Cl-C6 alkyl optionally
waawsoe47ed ed by hal o, and all other variabl es BEEUSZ07/076340
deflned |n Formula I, I-a, 1-b, I-c, I-e, I-g, I-h,
# , Il-c, Il-e, Il-g, Il-h, Ill-a, Ill-b,
dﬁlqepabovqll e, Ill-g, or I1l-h, or as defined above.

[0089P74] | th afoech eﬁlbeamqt Hpﬂﬁb ppé‘seﬂthevd@&leﬁ qmls HWEM R Sther
R4 is independently Br, CF3, or

Varla@Hs agneh @fllnecbtrhﬁmnméﬁl éJ@Iteé-lalﬂe tasH ldef Hhedo il Forsdefned
be -8 1-b, 1-c, I-e, 1-g, I-h, Il-a, Il-b, Il-c
9F-e, T1-g, 11-h, 11l-a, I11-b, Ill-c, Ill-e, Il1-g,
[0082] | 1 | - hin Qfotlas emBedinitadofdhe peoseltGVDLioh /R AR methyl; and all other
enbodi nent of the present invention, R5 is Hor Cl-C6

varggblgp|are grdefigpd in Eqrﬁwda L dmeita bhilcld-ade dl-iagr HERitoBiHiiax as defined
mmf%rnula I, I-atol-i, or Il-ato ll-i, or as defined
above. [0076] In another enbodi nment of t he present
[0088) ent i oMy arRmbaitretrofnied Iblyée,nt andntadn, X' of bm“ (var Fabhes I1-a to
1I- 1p {a%Fia cprtﬁegéfg]g%ﬂ%:szaég gég%ly@ in Flgéguil‘]:l(l)p%i Iaﬁb{ h@,‘r as def%ned above.
[oogajﬁod' e, {)mﬁ&lﬁn@ﬁteo?f% #Tegb\ﬁeﬁﬁ»e%n R i .4] &RH, weé}gmqim is H;
t varl abl es are as dp ined in Formula |, I-a
and all other vdrlables i@ dsldefinecdom Fasmdkfli ovdeh taloyer. as[daﬁﬁél} aHowe

t her nbo i men f the.present .i nventi [ ) )
00R8PE T B S abamhl S PE BT Sa pingan qors (R perein R s
IEQ{ 5[14&116([ g d1 @6 d1Ry1) substiRed WitRohOod dloﬂeagré’lips%@dé%@ﬁde@ﬁ? selected
G79] I n an enbodi ment of the present

fromriwdzcnt@l\érCFsRGOC&,HI‘{@z, 020,C8i(6l Klalkybine( @R 'Rt Blery )R,
bl d F ;
dﬁ‘%@ang%?ﬁb%lﬁf RIS %‘a N @lwﬁéﬁvzbove

a3§§> m%ﬁﬁ@odl QﬁNﬁb% (dﬁwﬁ” i on,
and t’her Ies are a
R:iiﬁlﬂl‘(we)td)RllﬁlJli@RrﬁRZ&) NRIgb(ﬁY W% I 16R” J(CRéPHZ% NR8O,RI,
0

008 024
—~(GRTR #0)7?6%4@611%? DRAEBHIR f(m)éil} LOCERBHNR R,

(R I far e P B INer HER R i 2 1T Ta o

1|9 20 1 1o, b k11 19 13 19 20
dabove %852]) (%R n)éngé% k(}hébg& R )H%qus'e&eﬂ RO
S(OBNRITR'G écﬁéRP%nsce?(mRm) a(@RléR*())nswﬁ(OR\?ﬁH(@RF9R§°)@r e
as de Jne n. For nmu I ;o I-i, Il-a II 1
SCHY’ )& % ol R TRY'), S6F- 6 30BE: r(fé%l "READBECE Y[)wé ,IamldeRq and all

BRI ROt 8 BHE PRl T o Sltshebibden ot

[0ogef i ned Imaxﬁmmh@oam%t bf e hfesntiinvedtiodsx dgf i ned
above. [0084] In an enbodi nent of the present

invention, X1 is OR11 wherein R11 is H, and all other
vari ables are as defined in Formula | or I-a to I-i;
or as defined above. [0085] In another enbodi nent of
the present invention, X1 is OR1L1 wherein R11 is
Cl-Cl12 alkyl (e.g., Cl1-C6 alkyl) substituted with one
or nore groups independently sel ected
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fromhalo, CN, CF3, -OCF3, -NO2, oxo, -Si(GC-C6
alkyl), -(CRI9R20)n C(=Y')R16, - CR19R20 nC Y' OR16
WA ARBO24134 17 19 20 16 17 () (-- ) , -(CR ) nOECIVUYNRI/R6340
, ~-(CRR)NNR R - (CR19R20) nOR16, - (CR19R20) nSR16,
" (CR19R20) nNRL6C( =Y' ) R17,. - (CRLOR20) n NRL6C(=Y" ) ORL7,

(CR19R20)nN5%Dg(( YmO)nNR 17 SO2R 16
R16) - (CRL9R2
HOT CRI RZO)Q%)C( vﬁ\? 7 ( 0 n@(@?’%@{
~( RR0) nOP(=Y' ) (OR16) (OR17) ,
- (CRLYR20) nOP( ORLB) ( ORL7), - ( CRLOR20) nS( () RL6,

(CR19R20)nS(O)2R16 - (CRL9R20) n sco)z 6RL7,

CR{SRIOR0 NSO (R _(CRIOBuns( (ARG~

)nSC(=Y" ) OR , (CR19R20)nSC( Y)NRR @nd R and all
ot her varlables are as deflned in Formyla | or |- ato
I-i, or ag, defined aboye. 086] In an%ther enbo nent
nt i nventj } S:
/ US2907/ 076340 @OHOHO C]—|H -
/\pS\/~OOOJHOHO/H2NC)’2H7H2NO
pN N\Vo\ p, o \SSNJIJN/ O/ 025 W

2008/ 0247‘2& PCT/ US2007/ 076349 (ONO) /‘?’L.
© /\ 0
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NNONO --* y NHHOHH O NOCWM Ni \ NO 't

O~OHN; and all other variables are as defined in
WO-20081024124 or |l-a to |-i, or as defined above.P¢D0820P7/076340

I n anot her enbodi nent of the present invention, Xi is

; and_al |l other varlables are as defined in Formula |

or I-®9tol-i, as defined abofe. [0088] In another

rrbod ment of the pr%z%ent [ id

\ A S

7 HHN ~OH(]30(1) DN WHHHJO NO~O
@H ~N and aPH ot her varlab &s are as defined in
Formula | or I-ato I-i, as defined above. [0089]
In angyher enbodi nent of the prese |nvent| on, Xi is
I—ﬁ ~O0 OH OH HO /'2 H2N -"--0 ‘LL
j)‘\N/\/\O N/\/\O
; and all
other variables are as defined in Formula I or I-a to I-i, or as defined above.
[0087] In another embodiment of the present invention, x'is
\/O\/\O/%z’

; and all other variables are as defined in Formula I or I-a to I-1,

or as defined above.

[0088] In another embodiment of the present invention, x'is
0 Q o

and all other variables are as defined in Formula I or I-a to I-i, or as defined above.

[0089] In another embodiment of the present invention, x'is
H O/Y\ O/"LL. H O/\:/\ o~
OH OH

vo” N o7 & HO\)\O Py HzNw/\ o/%
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26 WD 2008/ 024724 PCT/ US2007/ 076340 H2ZN HH2N Np O
0O HHOQ HO—~p/~L OO0 M NCNp NOHNHHO™
wolaamM24ik4 ot her vari ables are as defi ned i n FOF/EB1087/076340

or l-ato l-i, or as defined above. [0090] In another
enbodi nent of the pr esent i nventi on Xi i s HO O

go'" "' ~O' oH HO / 2 |—|2N A\' /- 0 %L
N N _=2~Q 'O ™ O/%Bat ~r 2@

WO 008/%24724/PC*FLJ4826@7’ 6340 : %% HO ~~0

~Opl, H NINHHH<_i0>\ N and al| other variabl es

are as deflnedl% la | or I-at:ﬁ%;/}or as
fined ab . ] nd N anot he nbodi ment of e
ZE\f*e@em\ wie |on/S>(IN|WO rbé?e }b'
heterocy lyl (e.q@. \6 to 6-nmenbered heterocyclyl)
optional Iy substituted with one or nore groups

[ ndepénl_plent 'y seI ected fromhal o, CN, CF3, -

- NQ2, joxo, -Si(¢Cl-C6 al kyI)
HO HO
\)\/\O/ «\
I “
N % N ~
A N ﬁ)J\N )
[Nij <\/NH H/\of

other variables are as defined in Formula I or I-a to I-i, or as defined above.

; and all

[0090] In another embodiment of the present invention, x'is
H O/\‘/\ O/"z,zﬁ H O/\:/\ o~
OH OH
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- (CR19R20) 1C(=Y' ) R16 - ( CRL9R20) 1C(=Y' ) ORL6 ( CR19 20)
(_') 16 17 - RnCGY NR R, (CRL9R20)1NRL6RL7, -(CR

WA 00RBOYAOR 16, - (CRI9R20) nSR 16, - (CRI9R 20 )PCURUS2007/076340
16C(=Y ,)R 17 , -(CR19R20) 1NRL6C(=Y' ) ORL7

(CR19R20 R18C( =Y. ) NR R 17, -(CR19R20)nNR 17 SO2R
|’J1 5 (C@RZW»Y) wgfezmm XY ) OR16,
CR19R20) nOG =Y' )NR16R17 CR19R20) 105( ZOR16)
)

- (CR19R20) nOPE=Y" ) (OR16) (

H( CRLOR20) 10P( GR16) ( ORL7) , -(cﬁa )15@0) R16
N CR;L@%@/B( 0)¥ SPRRL9 OroKRL6 j/\o
<;§§%9 )'1S( @ (0H16) (dﬂ9 20)n S(0) 2(OR
9R20) 1SC(xY_YR16, -(CR19 1SC(=Y") OR16,
-(CR19R20) n SC(=Y"' ) NR16R17' and R21; and_all other
vari abl es ar%/jz\deflned i n~kor mul a | or T\E:f?hézr
asc def i ned ovae [0092] t her enbgdi nment of
ﬁr\@%resent |nverﬁ)|§oh X1 is (Rénv\ﬁerel n is 4- to
menber ed heteroc cIyI havi n nitrogen ring atom

6-
andybptapivagsiablgs pestasdsfiyed %qu@u?aolmrﬂ@rfa|lﬂyorsa§ @@gn@dﬁ@ae

[00 a]t 2’ ogﬁﬂno%ﬁg%l} %@%@%&%‘E k@g B?@@grﬁ%v é{i &fs %ﬁ}(lﬁ R&@}em R'" is

hetefoCRIPIRZ (@), UCtF-mdiit@red K%@Mﬁ) ﬁptﬁ(n%ilfy );ﬁl:RihﬁJ,ted Wlth one or more
(CRIOR20) 1C(=Y ) NRL6R17 -(CR 19 R 20 )  NR 16
grouprrdgarsg)thorlcptd frqrokalpgCR. 66)m&iie—NO, oxo, Sl(C1 Cs alkyl),

(O 80 TRty %@%d@?ﬁgﬁf&%%f@%@%

—(CI(‘Q@%R%?IU@C( EKIWGORM L@i%’@géz @?@JRMC( =Y")RY,
R20) nOC(=Y' 6R17 0 2( OR16)
—(cglﬁéfamdge(&w(mg  (-ORE6 Z@m R*C(=Y )NR16R ~(CRR™),NR'7SO,R*¢,

Gt R oRAD) ﬂop(lpm%(go%lé}@(qﬁe‘za%%%ﬂﬁﬁ%%@ﬁ< Y ORR'R"

BB O Al R0 L

—(CIU@RZ-Pg ) BI0OR FErEY), gﬁwﬁ@jﬂs«@ﬂdm R%@RI%K?% Q(ld)zfdﬁ her
vari abl es are as defined in Fornula I atoll,
—(czs”wS)HS(mNBé%dM(@RﬂgmémmmémomoRZOaISS(@f(mé%)
(R R S AR R T 30RE Hc ke s rSf’?ﬁﬁgﬁg and
R2! I
ok 4 B VAL AZLAS B Ra 8RRy SR A hrfa s
[ﬂﬂéﬂbodl nmeht amether kmbpdiesandf ﬂln‘pmstntomvenﬁdznl)é is OR! wherein R" is

4- to 6-membered heterocyclyl having 1 nitrogen ring atom wherein said heterocyclyl is
optionally substituted with one or more groups independently selected from halo, CN, CF3,
—OCF3, —NO,, oxo, -Si(C;-Cg alkyl), -(CRR?),C(=Y")R'®, (CRR?), C(=Y")OR'®,
—(CR19R20)HC(=Y’)NR16R17, —(CngRzo)nNRmR”, —(CR19R20)n0R16, —(CR19R20)n8R16,
—(CRPR*™),NR'C(=Y")R", «(CR”R*?).NR'*C(=Y*)OR"", —(CR"R®),
NR"®C(E=Y)NRRY, «(CRYR?),NR'"SO,R ", (CR’R*),0C(=Y" )R,
—(CR¥R*),0C(=Y")OR', «(CR"R*™),0C(=Y")NR'R"", ((CRR?"),0S(0)2(OR®),
—(CR¥R*),0P(=Y")(OR'*)(OR'7), «(CR"’R*"),OP(OR"*)}(OR""), -(CRR*"),S(O)R ",
—(CR¥R?),S(0),R"®, -(CR"R*),S(0),NR'R"", -(CR"R*),S(0)(OR'®), (CR"R?),
S(0),(OR'®), «(CRPR?),SC(=Y")R'®, -(CRR*),SC(=Y")OR'®, -(CR""R?),
SC(=Y’)NR16R17, and R*'; and all other variables are as defined in Formula I or I-a to I-i,
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OONO;Z2ss HN HNOHNOTff . 0-17 u. and all
other variables are as defined in Formula | or I-a to

w0 2008/0047264s def i ned above. [0095] In anot her PCT/US2007/076340
enbodi nent of the present invention, X1 is OHNHN O
I\égdel\lal:O‘OO‘;andallother vari abl es

Or a5 R 4 *ned in Formula | or I-ato |I-i, or as

[0098f i ned ﬁbﬁfbﬁlerb&@aéﬁnénnomeﬁf@aglﬂmhoﬁfx% ije present
|nvent| on Xl is R11, and X1 and R5 are taken

t he nltrogen atomto which they are
at(tg ed Of or m a - meger ed saturated or
n aturated cycl ild 2. addi tj onal

het er oat ons seioéct ed Trom0;2 a]a‘?“fﬂerlifan@xﬂﬁ e dgfiged in

Forei@h 1 6r I-h ROI-1, Or &PAdrRRALbyveSubstituted with one or nore
groups selected fromhalo, CN, CF3, - OCF3, - NOG2, oxo,
[0094]) ( Ci - oblaiolkl;dr)embo(h@mgc&my p@(smt"n)meon X(I@R19R20) n
C(=Y")OR16, -(CR19R20)1C(=Y")NRL16R17,
- (CR19R20) INR16R17, -(

9R20) 1OR16, [ - (SRIYR20)

SR16, - )n NRL )RL7, O 0) nY o
Q. 8C(=l" ) NR16R17 >
9@0)@@17 SR 157 0 pCRIE o

9F@l§5}anC( =Y' ) R16,
(CR19R20) nOC( =Y" ) OR16, (CR19R20) nOC(=Y" ) NR16R17,
and 4105@911:@31)&1]3@@@)2@(@) in Formula I or I-a to I-i, or as defined above.

"’“9%% %854%@&?% tekty @1 PliBBTHSE O Hs.

9R20 p| R20) nS( O 2NR16R17,

9R20) n (O)(CR16) - 20)n S(0)2(0OR16),

< 20) n 20 1 éSxC( =Y' )R, -(CR19R) n
SC( = )(R (CR19 n SC(=Y')NRR, and R, and all other
variables are as defined in Forrula | or I-ato I-i,

H as defin alove. [00 n anot her enbodi nent of
'@Bfresenh,\ﬂ nvgntion, XKis Rll and X1 and R5 29 WO
0 (5954724 07/ 07 OWeke
the nitrogen atomto which they ar eahaiéﬁ rteg%?%&% a\%wdeﬁned

in Forthulavesrder od-isait dsrdetiecd atyski ¢ ri ng havi ng O 2
heteroatorrs sel ected fromQ, .S a

di tional
[Oﬂ&gbr ei n Shperaledimentqfithe prescapmvEREA: (X é%%st m% efpd R are
tak¥ %eﬂ’i@tewﬁﬁ & ifro Qé'noé{@ﬁ tg @Jhﬁt@?}s § QR cRAHS forfMN: 5 G Rembered

oxo, -
saturGCRD Rﬁ@)tmﬁl(edvyglmg ha(v@%l_@%ﬁ)iiﬁionﬂ(he’bér@@ﬁ@ selected from O, S

and ]ﬁl%g %%W(Cﬁ(ﬂfgc Lng cs(%]@g&l@g cc)i)vv Nbﬁ%\g%f@?rﬁ groups selected
froNFRREOCNY ORI Zocr(, RIS .NSKR, t@@(kyl’) LERRP), C(=Y )R,
—(CR¥R?), C(=Y")OR'®, (CR”R*),C(=Y")NR'"R", (CR”R?"),NR'"*R"’,
—(CR19R20)n0R16, —(CR19R20)H—SR16, —(CR19R20)H NR16C(=Y’)R17, —(CR19R20)H
NR'C(=Y")OR", (CR"R*"), NR"®C(=Y")NR'R"", -(CR"R*),NR""SO,R?,
—(CR¥R?),0C(=Y")R'®, -(CR”R*),0C(=Y")OR", (CR"”R?),0C(=Y*)NR'R",
—(CR¥R*),08(0)»(OR "), «(CR”R®),0P(=Y’)(OR'®)(OR""),
—(CR¥R*),0P(OR")(OR"), -(CR"R?),S(O)R'®, -(CR"’R*),S(0),R "¢,
—(CR¥R?),S(0),NR"R"", -(CRR¥),S(0)}OR'®), (CRR?), S(0)2(OR'®), -(CRR*),
SC(=Y")R'®, -(CRR?), SC(=Y")OR'®, -(CRR*), SC(=Y")NR'’R"", and R*'; and all

other variables are as defined in Formula I or I-a to I-i, or as defined above.

[0097] In another embodiment of the present invention, x'is R“, and X' and R’
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- (CRLOR20) n NR18C(=Y' ) NR16R17, - ( CRLOR20) nNR17SO02R16,
- (CRL9R20) nOC(=Y' ) R16, - ( CRL9R20) nOC(=Y' ) ORLS,
WO P@RIBR20) NOC( =Y' ) NR16R17, - ( CRLOR20) nOS( O) 2(BRLE$3007/076340
- (CRL9R20) nOP( =Y ) ( OR16) ( ORL7),

O e Gy S e

me&%@%@és%?%&)&%c{ C(hé @])n% ha(n@@ 0129 aa@ﬁloﬁs)ﬂrhete%a%r%ﬁ %@éd from O, S and
N, w @RMQREDQWhS@(ngYS Wmmm Sfubsahmemmh oaner mpic grolhréirselected from

BBl RS, 0SS SE SRRk R e
C(lﬁhﬁoRﬂ g(@k19kwg%;(LY%RW“7S c@@z‘i}ﬁﬁ%ll(@rjwﬁm\) 0@6

—(GR”RB%O)H SR, _(cmmm%wm” m%RFQ)HNMNeWBORm

nd a th
(R Ry SRR R R e N e P s kM og6eB R,

BRSRRR SRR CTRR P RER BT FB s
~((R'RMN, Bp( Sgéa SR, (GPRMPOKDR! ?@ﬁz@i L(é’R‘gR”) S(O)R",

varlanles s’ defi in Formu

—(@r"rY),86D),RE GWVEZO)HS[OENRGﬂRIT n(@R&?Rﬁ(é;S(a)(mle)mc(tRBR”)n
t he resent |5bvent on 1W I;sgo WD 2008/ 0264724 19920
SIS TR SR T RCTR D AR S YOOR T (CRIR),

SC(=Y’)NR16R17, and R*'; and all other Varlables are as defined in Formula I or I-a to I-i,

or as defined above.

[0098] In another embodiment of the present invention, W is:
S0O,CH,
? o O—\ D—<
Es> o§s/\ ]

NG R
s
Ho--C'/\l HO O\l C/\l sc/\l Ho:,,.Q"‘

HO»Q Ho-@“‘ H,N

HO HO

z,
Z\ 4
I,,\

)

I

and all other variables are as defined in Formula I or I-a to I-i, or as defined above.

[0099] In another embodiment of the present invention, W is:

v

-—C/ HOu. C’/\l < C’/\l LC/ HOu N~

s, —OH 4, ~OH
HO
HZN@ S Ho N
OH

all other variables are as defined in Formula I or I-a to I-i, or as defined above.

C)///

; and

[00100] In another embodiment of the present invention, W is:
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and all other variables are as defined in Formula | or
l-a to l-i, or as defined above. [00101] In an

wepivstiz4tent of the present invention, X1 is RIBCT/HSZH0HA76340
and R5 are taken together with the nitrogen atomto
whi ch they are attached to forma 4-nenbered

S n&t ed or unsaturated cyclic ring having 0-1
Eggzﬂlonal het eroatons selected fromO0, S and N,

wherei"n—@&id cyclic ring is optionally substituted
Wit h one or nore groups selected fromhalo, CN, CF3,

andqg: o?ther \’%glé(egél%)as dokihdd i F%rﬁuﬁw&r 1- &to \I('l)og}%i éieﬁned above.
[omonmg R20) mmmcymsmmmc pre$cBRIGBRANN] NRISRT 7and X' and R are

R&%@?ﬁ%t%@l ltr?@%fé@w %\vﬁfgé( arg a§t@bf3 to 9%%@1%}@@%1

satlfﬁ!@%@@ u?(éa)ﬂh@%@ %’}fghc' Iﬁrg:ﬂ-a%ﬁ@lg gzag&lénaﬁ%ﬁrgfﬁoms selected from O, S

and Nmn@s@@)antn(chwnmmmvlally Q@M@WM@TE@@Q@QWS selected

frof ks S0 OO BB (RO O it SH) ) B CY R,

_ 2F O 16 17
(O S 3 A g e e
—(CRM%&Gﬁ r+(¢ﬁl9&é°)mm xam?ﬁ%m*%(w )Rli CRIRRRY),

N d d all qth
NG AR R e e i P s G GR e (A

<ﬁléﬁ§pn§>?éa?e>%q ot o bﬁ?fé‘?@‘f R SRR P

—(G@PR@pﬁog(@R% 4@@19@@% (@ﬂil@b(d)RUB l-a to I-i,

or as i ned above n an enbodi nent of the
—(GR 'SR ENOP(ORENOR), AR RZO)I{SRD)Rlé,nf(CR@RZO)QS(OﬂR and R5

Kk t t t { t o _whi
(QR#E@%%SEO%N&Q@E3(@@’“%2%)@(5)(21'&1%)"%@@a&g%%?i SEVUPR G- R "R

SRy BRon e Koot IR omib & andCE Y AR aY  a0g k]’ and al

oth8yedriablck iaftOasi dfiaed indFthduya Botasd dot Lt &ChsctiRePiOVEr NOre
roups selected from halo, CN, CF3 - OCF3, -NCO2, oxo,

[0(3@2]( C1- Ch atlokhyer pmbodigrrosbihy nesenriyRugon, WISR19R20) n
C(=Y' JOR16, -(CRL9R20) nC(=Y') NR16R17,
- (JCRINOR20) NNR16R17, - (CR19R20) nOR16, - ( CR1L9R20)n SR16,
9R20) n NR16C(=Y')R17, -(CR19R20)n NRL6C(=Y')OR17,

HO— ( CRLOR2 @) dnaNFLB 4204 b) NRADAR LI fin b CRUTRZRRM IR 11a/t0IRH kliefined
, - (CRI9R20) nOC(=Y' ) R16, - (CRL9R20)nOC(=Y') ORLS,
abaveCR19R20) nOC( =Y' ) NR16R17, - ( CRL9R20) nOS( O) 2( OR16)

00 a0b b e TR R T s RialE Brf A OR or !

and: R Gt 9820 1 d St 1y Riifh, the ﬁfﬁ%}g@ﬁﬂi@hﬂtﬁ(@lﬁlﬂﬁy are attached to forrn a4-7
CR19R20) 1S( O) 2NR16R17, - (.CR19R20) 1S( O) ( OR16)
meppyredspoyasedsegpaturieastiotya hagoe Oy jidigonal b@mgfﬁz@)sralected

froél §<S‘¥1& %ﬁerem(sgﬁl%ﬁg hﬂg %ngMnhlmﬁted%% §elor A0 groups
selected from halo, CN, CF3, ~OCF3, —-NO», oxo, -Si(C;-Cs alkyl), (CR"R*),C(=Y")R'S,
—(CR19R20)H C(=Y’)OR16, —(CngRzo)nC(ZY’)NR16R17, —(CngRzo)nNRmR”,
—(CR19R20)n0R16, —(CR19R20)H—SR16, —(CR19R20)H NR16C(=Y’)R17, —(CR19R20)H
NR'®C(=Y")OR", -(CR"R*), NR"*C(=Y")NR'R"", -(CR"R*"),NR'"SO,R ",
—(CR¥R?),0C(=Y")R'®, -(CR”R*),0C(=Y")OR", (CR"”R?),0C(=Y*)NR'R",
—(CR¥R*),08(0)»(OR "), «(CR”R®),0P(=Y’)(OR'®)(OR""),
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other variables are as defined in Fornula | or I-a to
I-i, or as defined above. [00104] In another

wepiwsdr4teht of the present invention, X1 is - GRET/US2A7/076340
-OR" of X1 and R5 are taken together with the

_whi chot catt gl to f 5-
Re R R AT IS ¥ Ebeﬁ;%@iﬁ?a?é@%%%%‘?mﬂémhiv. h
2 ad 1h 194 20
(R eREARIGLRRR EERIRARONIH P &R ROPAQRAKY, MR VR™),
SCW@ER*fneﬁ\IO;RWWSE(QYO)OEMquﬁégflé% Scwhaw 1CNnd @PB.and all

0X0 Si (Cl-C6
othey MQR@@M@@%?MOM@@@ rl 10@1‘:%" @mctsabove

[00&9@?1 9R2%3 n%qe&%@%en? %H@lgg%e%aft&é R g&ni -OR! of

X' adRR1%& take(n@E@&ﬁQr%lth INRhGf(gel" aﬁoﬁ?ﬂ&whkﬁﬂﬂe@%@éﬁhched to form a 5-
NR1SC(=Y' )NR 16 R 1 R20) TNRITS02R1G
7 me(t@ql@ipgzgy r-uyms)amged CXC%RI 3dditymed heteroatoms

sele#% % n%’g( ,éw%%%%h?%é&ﬁg %%Q%H%)( Qb&ttRURith one or

mord £B% e rweg%ggm(oa(lg% 9%%1%19}?@)@&%1@&6 alkyl),
(@@%%)n@sf% @@@R Q@H@%E F((Gﬁ %ﬁl %QQ v
TG by (R g

—(CHEPR A Imw@(gy d?ef (ORURM, TRMEL R )NROTRV-a to |-,
or as deflned 00102] I'n another ermbodi ment  of
—(amléR%?ynméFﬁomW em:RB’R, O)QOC(—SY MOR'—(CRAR B (-of ")OKIS, and
R5,a5e taken tqgether with the nitragen atomto which
(el M(a?t)&ﬂ%%@ ID(Q‘Roern BOB(0B(QRnber ed sat urat ed

(G o GO AN R har o e BBy ORT o Rl R "R TGSk

_(GPPRY Sk(b)éRgUb@R]@H”? C&mzﬁhl(q@é éFRmerQ? GOIE®), ~(CRR™),

sel ec from

s<0)acmii> eec&PR%PDr) sceacmlé RAORIBCLY'SLRIB)OR, emal%ﬁ)p

NR16R17 .
SC?WER%) f&@%@gmvd ) éamw@j@f@m@ definestimoPermula kpsilga to I-i,
oras(&ﬁhg NR16C(=Y"' ) R17, -(CRL9R20)n NRL6C(=Y') OR17,
(CRI9R20)n" NR18C(=Y' ) NRL6R17 - (CRL9R20) nNR 17 SRR
[00165] - ( CRI9RBEY nﬁlﬁ()d:ﬁrﬁe)lRQBthe P{OREIRRDYinO.C{ S¥-PRR] 6nd -OR'! of

X! aé% 9%%6% %Qﬂ@ &t twg%‘%%l ‘%RV%I%)CH Cngoa)rez St%ea to form a 5-

6 mnfBRIRRARAERE n(g%;lf 0-2 ERESRA QR lected from O, S
- (CRL9R20) nS( 9R20) nS( O) 2NRL6R17

and WORhgRRPRIHS( 1@ m:yg@ o%g@?jpﬂlbg@wwds{;@i) qumim@t)e groups selected
ﬁog&%?ﬁ%%ﬂ (CREsRNDsare v Kk Th: R?ﬁ%ﬁ% TN
109?631%4)@9?/ L{%@Q@PP@(&%?NRWH (FRPRAGhGSIRIE as

deflned ormula | or’|l ” or as defined’

—(cab%w)nqm@ w6R19Rﬁ°)mlhe1(CRﬁPﬁdm neitc(et Ri& meRé?aﬁ‘l)n

NR pcv(e?(t )'ooRn17 (CR%RZO)H NR"®C(=Y)NRRY, «(CRR?),NR'"SO,R ",
—(CR¥R?),0C(=Y")R'®, -(CR”R*),0C(=Y")OR", (CR"”R?),0C(=Y*)NR'R",
—(CR¥R*),08(0)»(OR "), «(CR”R®),0P(=Y’)(OR'®)(OR""),
—(CR¥R*),0P(OR")(OR"), -(CR"R?),S(O)R'®, -(CR"’R*),S(0),R "¢,
—(CR¥R?),S(0),NR"R"", -(CRR¥),S(0)}OR'®), (CR’R?), S(0),(OR'®), -(CRR*),

SC(=Y")R'®, -(CRR?), SC(=Y")OR'®, -(CRR*), SC(=Y")NR'’R"", and R*'; and all
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~N "O; and all other variables are as defined in
Formula | or I-ato I-i, or as defined above. [00107]
wo poodf24sedodi ment of the present invention, XIPCBHURDAT/076340
and all other variables are as defined in Forrmula I,
or as

oty irigbiS gpmirdteinr Tl optgt i %P&&&?H%Jn%boaﬁ the

[(mﬂbélsent MR dr eMboditndnd ofthd pM@ﬁt%&nﬁé& Wsis:H and
ot her var|ab es are as defined in Fornula I, I-a,

l-e, I-f, I-g, I-h, or I-i, or as
d fimé% above. [ 00109] In anot her enbodi nent of the

present ; any gihbihenyardéblds ard¥ksIdefied 8 ForlRlla § & [-43b-1G18r as defined
aIkyI (e g., Cl1-C6 al kyl) substituted with one or nore
a‘ﬁ@oups |ndependently selected fromhalo, CN, CF3,

| R2 :
A e e T S
archg deflne)d 10 F-on)ml,a I; FER-H, i B, FR-RI-g, Fif, GRIR Jrrabldefned above.

l00'1§@§ &mo%s@&%%o a‘?@?@f@ﬁz‘%‘j%“mféd@v wegepin R is H;

and AIF&%&R?&%BM%%%%@%%%%%W%N@ ﬂ-é%lstg?@ LR, or I,

or ay((CRLREBIMNOC( =Y" ) NR16R17 (CR19R20)nOS(O)2(OR16),

[001@@% %ﬂ@tj{eﬁ%§) § g@i@@@nﬁ% Frit&'" wherein R is

C- (ﬁgﬂk?ﬁg%) ((Q) a?I §subsﬁﬁ%lﬁ%l@bﬁb or%@e%%ependenﬂy selected
9R20) nS( O) ( ~(CRL9R20) nS( 0) 2 ;
from(lcamm I, 16CPo -1 617, S(S@@wﬂgyﬂa,, R C=Y)R

RS agReS 25%%@@?9‘&*%% AR A0 T,
B LT M e B RS R X

NR'fo(ent JaR?,, %CMIQPRZO)&ISR%Q(%QW%?24CR@H29)§QRU$OQR%§34O

L CRPRE 0T RE, R BT 50R, JeRPRD, 0C Y INRRY,
—(CR¥R*),08(0)»(OR "), «(CR”R®),0P(=Y’)(OR'®)(OR""),
—(CRYR?),0P(OR'*)(OR'"), -(CR"R™),S(O)R'®, -(CR’R**),S(0),R'®, ((CRR?),
S(0),NR'R"7, ((CRR*),S(0)OR'®), (CRR*),S(0),(OR'), -(CRR*),
SC(=Y")R'®, -(CRR*),SC(=Y")OR'®, «(CRR*),SC(=Y")NR'’R"’, and R*'; and all
other variables are as defined in Formula I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, or I-i, or as

defined above.

[00110] In another embodiment of the present invention, x'is
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N OrNr N A\SNNO OO0 N NN NHHOAHODO
N N N 34 WD 2008/ 024724 PCT/ US2007/ 076340 Oi OH
woiedoskiEd724 % HO/ Ho ; and all ot her vari abl eBRCHD8208%076340

defined in Formula |, |I-a, I-b, I-c, I-d, I-e, I|-f,
l-g, I-h, or I-i, or as fi ned above. [00111] In
anot her enbodi nent OM nvention, Xi iS°F-p
S ' HHO O—|HOHO"I@ H. . =
HeNd aYl other variab are—4s ined in Pefmure]

l-a, o, I-c, I-d, I-e, I-f, I-g, I-h, or I-i, or as
defined above. [00112] In another enbodi pent of the
pr esent inve(g;‘i on, Xl is -S(O)‘?Z'Eull, Gﬁ\nd L::{1III ot her ‘,&(
i abl es ar®, as N.ned _in E | a 4 | |
CllI‘?-’adf),\«l/-§«l/-f, |-g? | 7 o T-i or/a§\\ defTned Above.
[00113] In another enbodi nent of the pr€sent
invention, X1 is -S(O2Rii wherein

. /K/oz"» )\/\/%7’

\/\/% /\/% /\/\/%7'
CHsO\/\’rrr /Lfi /'L\/\}{
U

-
o 0 .
Nﬁ)\ . NN
<\/NH ”/\oc\/ :
O

N I PN N%N/\/\/%‘*
[ J o <\/o :

N



R11 is Hor nethyl; and all other variables are as

defined in Formula I, I-a, I-b, I-c, I-d, I-e | -f,

WO 2@8/024724 or |-i, or as defined above. [001141]'CT/USE)07/076340
enbodi nrent of the present invention, Wis -OR' (i.e.,
Formula Ill-a, IIl-b, Ill-c, I1l-d, IIll-e, IIIl-f,

I11-gy I11-h or Ill-i) wherein Rii of Wis H or

al k and s al | exyvari abl es are as defi ned
11 q{éanot h

. odi nent of the present
entldlh WIS- “ 1ll-a, IIl-b,

-C, III-d, I11-e, III-f l-h, or IlI-i)
wherein Rii of Wis H and all oth vari abl es~ar e_as
defined ahove_ 35 W0.2008/ 024724 PGT/ US2007

/‘[0011610 ot helOenbodi wentHO present
i nvention, Wis -OR'" (iZze., For [ I~ a, - and all
1-c, Lil-d, T11-e, TIT-f, [1l-g, Ill-h, or |) ’

othehedrbles Riclasafefidéd B IrmGt RIKYI-b, land-d, &k) I-DH-@?I h, or I-i, or as
vari abl es are as defined above. [00117] In an
defuipd3BPYRent of the present inventi on X2 is aryl (e.g.
[ﬂoﬁ'fﬂ”y') In"\ih%ﬁ?e‘r@mbﬁéﬂn{jenﬂ') t(‘g E%S Bhyxs bst i tut ed
r m)re groups In sel ected from
SI(CI C6 al kyl),

Cm@ , OCFS Norz oxo,
0 n R16, - QFQ!LQF&&)Z% =Y' ) ORL6,
(CR19R203 N }5; NRL6RL7, - (CRIO O)CE1NR125R17,

- (CR19 0)nOR16, CRL9R2Q)}0 SRI16, - (CRL9R20)n
W')W R20) rf ") R 17,
J( CRI9R20) n\NRL8C( =Y ) NR16 9R20) nNR17S02R16,
- ( CRL9R20) nO =Y' ) R16, - (CRL9 C(=Y' ) OR16,

FIOR20) n OC(=Y' ) NRL6RL7, (CRl%)RZO)/wZ((Pw)

el . >
B re

0) HORT OR16Y(.ORL (CR19P20) nS( O) RLS,
R19R20) (0 2RIG,, (CR19 0 S(0) 2NRL6RL7 - (CR
s¢(=¥°) or16

19R20 )n S(O)( 16)
HO- Bh SESY' ) Ei (,CR19R20)
- )h SC( =W and ; and all other

varlables are as deflnedln ForHadla |, Il-a to I-1, I1-
l-a_to or _as deflned above

ancta @Egtilsq Varﬁblgﬁ 6’Eet?érdegﬁ%’&'1 FrPéWPIaoIf I-ppleb.drie d@nt-e, I- i/ g, 1, or I

L8R X2 is FC Br Fd vl vl vl vl vl | Br Br
or ¢t E‘l]s%%/vess/ sS/ ~S/ GB AL\l I \I SI(CH3 | \ |

[00F1Z) CH3InCHBther embodiment of the present invention, X' is —S(O),R"", and all

2

other variables are as defined in Formula I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, or I-i, or as
defined above.

[00113] In another embodiment of the present invention, X' is —S(0),R" wherein
RYisHor methyl; and all other variables are as defined in Formula I, I-a, I-b, I-¢c, I-d, I-¢,
I-f, I-g, I-h, or I-i, or as defined above.

[00114] In an embodiment of the present invention, W is -ORM (i.e., Formula IlI-a,
I-b, Ml-c, ITI-d, -, II-f, III-g, I1I-h, or III-1) wherein R" of W is H or C1-C12 alkyl; and
all other variables are as defined above.

[00115] In another embodiment of the present invention, W is -OR! (i.e., Formula
I-a, I1I-b, I-c, 11I-d, II-e, II-f, ITI-g, I1I-h, or III-i) wherein R of Wis H; and all other

variables are as defined above.
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_SS _S111_ CF3 CF CF3 \ CF3 3 Br F CI CH3 CH3 OCF3
OCF3 OCF3 OCF3 Si Me3 36 WD 2008/ 024724

wWeERssaR07/ 076340 F CI CH3 CF3 OCHF2 \ | \ QOBHFUSIOBFR76340
OCHF2 2 2 .SS C C SO2CH3 / \ CH3 |ss~ and all

OO 1320 RS RSt AR5 Wi P pormut

11-abais, Hi QQﬂl:l@]IHlen Imqlhgrmemﬁdnn?%e@fn RHerRy %S@{la alkyl and
i nvention, X2 i vl vl vl vl Br Br

allmh:er@ﬂ&btas@reassgﬁn%aboml | | | \' 1 \'\ Br SFC CH3

10075 75 o S EBpdimponlge R e S S o b sty e
sai¥ @fyll M]&@nﬁ[}esmntd%ﬂlVﬂﬁﬂoﬂd’brﬁﬂétﬁlgkcﬁlpk indepéndetly sdlected from

ato 11-i, or Ill-ato 111-i as geflned %bov
halpo@Nz@fs,kﬁ)CfnotN@n, Qb Sd(Grett allggl), Hﬁ@R RE9eh=Y" R, ~(CRR™),

CAPHBRY Ofer X&) Sc (3 NRRP8 &ﬂﬁ%ﬁnﬁ@ﬁﬂﬁf&%é&zﬁéﬁ%,
—(CR¥R*),—SR'®, ((CR”R?), NR'*C(=Y")R"", «(CR"R*), NR'*C(=Y*)OR"’,
—(CR¥R?), NR®C(=Y")NR"R", (CR”R?),NR'"SO,R®, (CR"R*),0C(=Y")R"®,
—(CR¥R*),0C(=Y")OR'’, «(CR"R?), OC(=Y’)NR'R"7, «(CR"R?), OS(0),(OR'®),
—(CR¥R*),0P(=Y")(OR'*)(OR'"), «(CR"’R*"),0P(OR"*)}(OR""), -(CRR*"),S(O)R ",
—(CR"R?), S(O),R", (CR"R?), S(0),NR"R"7, «(CR"R?), S(O)(OR'®), -(CR"R?),
S(0),(OR'®), «(CRPR?), SC(=Y")R'®, (CR”R*), SC(=Y")OR'’, (CR"R?),
SC(=Y’)NR16R17, and R*'; and all other variables are as defined in Formula I, I-a to I, II-

a to 1I-1, or IlI-a to I1I-i, or as defined above.

[00118] In another embodiment of the present invention, X% is
F Cl Br F Cl
helhetaeSheTe!
! ! ! Br Br
F
F F
s $ S r CHs
o
Sl(CH3)3 % I I
F Cl CH,
ROV ST e T e TV
CF3 CF,4 CF3 CF; \©\Br
$ F Cl CH,
O WL o Wik ¢ Uik ¢ BIE
OCFs OCF, OCF,4 OCF,
SIMG3



FC Br FAA .ss/ ,ss/ .ss/ ,~/ ,SS1| Br Br F'SS
cH3cH3 V1 V11V N Br FAO CH3 CF3 -SS ss ss ss
w@HBB24724 \ | OCHF OCHF OCHF2 2 2 ClI ,SS / QGrCHOSR081/076340

other variables are as defined in Formula I, I-a to

l-i, Il-atoll-i, or Ill-ato Ill-i, as defi ned

odi mept o the present CF,
. vari ablgs arne

ent of tHe pPrs i nv
tuted with Cl - C4 al?<yl
are as defined in Formula I, I-a to
I1-i,Cdg Ill-ato Ill-i, or as defined above. [00124]
t her enbodi nent of the present invention, X2 is
Cl or \ 5-nenbered heterocyclyl ; and al
riables are as defined in Formula I, I-ato
[1-i, or Ill-ato Ill-i, or as defined
008/ 024724 PCT/ US2007/ 076340 [00125] In

|-,
above. 38

another enbodi ment of the present invention, X2 F
andgll agenyariaples are as defined in Formula 1, I-a to I-1, II-a to 11-i -1, or HI -a to 1II-i, or

2

as defined above.

[00119] In another embodiment of the present invention, X% is
F Cl Br F Cl
hethethetaelne!
| ! | Br Br
F CH
CH, CHj4 3
% | I Br %
F
Q "Sfl . . U
OCHF OCHF, oc:HF2 OCHF,
& o

and all other variables are as defined in Formula I, I-a to I-i, II-a to II-i, or III-a to III-i, or
as defined above.

[00120] In another embodiment of the present invention, X% is
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FAQ M HFBr Br Br Br Il / C HFdOQ M [/ / \ FSw
SMe SMe HHSMe SMe Il O and all other vari abl es
wae@saz7edefined in Formula |, I-a to |-i, |I|-aP€DuU$i007/976340
or Ill-ato lll-i, or as defined above [00126] In
anot her enbodi nent of the present invention, X2 is 39
WO 2008/ 024724 qd’CT/ US 007 76340 FFCI Me H F ICI

X2 is
dar bocycl yIC)Hsar het er ocycl yl
2 wherein said

IS opt|o |y substituted
e ende el ected from
0Xo, C-6& aIkyI)
%%O)” 51
)1 1BR17 -(CR 1OF,
n NR 168(=Y
)OR17 9R20) n
OCHF, OCHF,

and all other variables are as defined in Formula I, I-a to I-i, II-a to II-i, or III-a to III-i, or

as defined above.

[00121] In another embodiment of the present invention, X% is
F
s
|
F ; and all other variables are as defined in Formula I, I-a to I-i, II-a to II-i, or III-

a to I1I-1, or as defined above.

[00122] In another embodiment of the present invention, X% is
F

§\©\
SM

III-a to III-i, or as defined above.

e ; and all other variables are as defined in Formula I, I-a to I-1, II-a to 1I-1, or

[00123] In another embodiment of the present invention, X2 is C6-Cio aryl
substituted with C;-C4 alkyl; and all other variables are as defined in Formula I, I-a to I-i,
II-a to 1I-1, or I1I-a to III-i, or as defined above.
[00124] In another embodiment of the present invention, X% is
'55 \@EOH .‘»S \G[ halo
or
Cl 5-membered heterocyclyl . - and all other variables

arc as defined in Formula I, I-a to I-i, II-a to II-i, or III-a to III-i, or as defined above.
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- (CR19R20) nNR17S02R16, - (CR19R20) nOC(=Y") R16,
- (CR19R20) nOC(=Y"' ) OR16, - (CR19R20)n OC(=Y' ) NR16R17,
WO ¢OR18R2HD) n OS( O) 2( OR16), PCT/US2007/076340
- (CR19R20) n(P( =Y' ) (OR16) (OR17),

[ﬂﬂlééggm 4o ét %"%ﬂ&men éﬁf@&%?ﬁ%%}@&%G@l? -

19820 )n 5(0) R 16), 9 20) Rn S(O)2(CRJEG)
- (CR19R20) n, S —Y')R16 _(|CR19R20) n SC(=Y' ) QRIE

S % -1,

[00128} In anot herI enbodi msnt Iof t he present

i ngention, X2gs C4-C6 canocyclyl wherein sai dF
La bocycly\l,,i g substituted with -C(=Y|)RL6; an,d l |

40N\D 200819~
n For nu
1 gl-a to dp, or

[00129] In anot her enbodi nent of the present
inggntion, X2, js io N(R1§)2 and all other vari abl es
arq as deflne in Formyl a I-atolCll, I -

Cl OHS NI off SN
FHOY ONOF HOON
N MO N

— 0O

and all other variables are as defined in Formula I, I-a to I-i, II-a to II-i, or III-a to III-i, or
as defined above

[00126] In another embodiment of the present invention, X% is
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HNo HZNo HN-ON O FHF HF NS NNA S N\ | | / N

\ NN HHHO- NOHQO-,,-, ONOHFF NSNCC S I/
WO 23008/024724 N\ N 41 WD 2008/ 024724 PCT/ US2007/ BTGBYD07/616340
HHONOHO , NOHO,NO ~H \OF ~\OF ~\OF S NI\
SNSN HONNNN-N HH,

OFOC ~\OCICI~\\OS NI\ K

and all other variables are as defined in Formula I, I-a to I-i, II-a to II-i, or III-a to III-i, or
as defined above.

[00127] In another embodiment of the present invention, X” is carbocyclyl (e.g., Ca-
Cs carbocyclyl) or heterocyclyl (e.g., 4- to 6-membered heterocyclyl), wherein said
carbocyclyl or heterocyclyl is optionally substituted with one or more groups
independently selected from halo, CN, CF3, —OCF3, —-NO,, oxo, -Si(C,-C¢ alkyl),
—(CR¥R?), C(=Y")R', (CR"R?), C(=Y")OR'®, «(CR"R®), C(=Y")NR'R",
~(CRR®),NR!R!7, {(CRR?),0R"®, ~(CR*R?),—SR'S, ((CR*R?), NR'*C(=Y")R",
—(CR¥R?), NR'*C(=Y")OR", ((CR”R*), NR"™*C(=Y")NR"*R"’,
—(CR¥R*),NR""S0O,R'®, «(CR"R*),0C(=Y")R"’, «(CR”R?),0C(=Y"*)OR ",
—(CR¥R?), OC(=Y")NR'R"", ((CR"R*), OS(0),(OR'®),
—(CR¥R*),0P(=Y")(OR'*)(OR'"), «(CR"’R*"),0P(OR"*)}(OR""), -(CRR*"),S(O)R ",
_(CRR®), S(O),R'®, ~(CR'R?), S(O),NR'*R"", ~(CR'?R?"), S(O)(OR'®), ((CR'’R?),
S(0),(OR'®), «(CRPR?), SC(=Y")R'®, (CR”R*), SC(=Y")OR'’, (CR"R?),
SC(=Y’)NR16R17, and R*'; and all other variables are as defined in Formula I, I-a to I, II-
a to 1I-1, or IlI-a to I1I-i, or as defined above.

[00128] In another embodiment of the present invention, X” is C4-Cs carbocyclyl

wherein said carbocyclyl is substituted with —C(=Y*)R'®; and all other variables are as
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and various internedi ates may be obtained from

comerci al sources, prepared fromcomercially
wW@r@Blaike£ conpounds, or prepared using wel |l kpoOmasS2007/076340

sy nthetlc nmet hods (for exanple, those described in

N R X e ek

[00229] ( 111- B adBBer chBodihRpas e i%?és@ﬂ} 1ﬁxl?b%t1§1¥ nxfh@t ic routes
outllned in Schenes 1, 2 and 3. Schene 1

LOPCT/ U82007/ 076340 0 ROO1) POXS
;» RO~ or Base X CO2R Solvent S OH 2)
pase, solvent S\ /COzZR or 0 HS CO R/~ 3)

, base(r'8pl
base, solvent R i% ! otnsé;anam y I%asﬁf@ #%\%feorn%éﬁ -atol-L Il
a tol-1,YeNI-4%0 1011, Brassdd\fmednabﬁte benzyl (V) NO or | ower

al kyl Ph3P; N S Ab ere ON f, Br, y fir, IX
[00130] 5| ogARothes em 9Q1memsof+the Praﬁ%megﬁwwﬁ QygoRERounds

des%ﬁB&f inFES AMPTES(4-X) aIYd N)rn nﬁ?ﬂ&loTvHeat R (VIl) 1HZN
DNHR (X' 1) n H Coupling agent

,_H INBseS\N ere Rl is an optifnaj

RITh %ol ent 1\ gl%‘?ve t ¢ 15\ ] %Ubsfi e

group n 0-5 YNY N N Pd cat dHyst

Li gand,\ Basel (X)) (V11 en at DNHR (X \©\
i |

Lewi s &ci ¢ where 'DNHR nm \chude, but is not | \m ed
to, So nt a broad rdrge ofNsubstituted and
funct| gnal i sed heat hydr oxuyl am nes (X I) or ann nes

§<>“° gﬁ g%@

/
\ N/ \ N
H
HO A~ N 0 NN N
b T /
S N S N\@\
Cl - | |
/ /
N \ N
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[00133] Conpounds of formula (1V) may be prepared

usi ng published nethods described in the literature.
wab@g/ o4 be reacted with methyl thioglycol at eP@F/US200Y076340

thi ogl ycolate in the presence of a base, such as

sodi ym hydride, in a suitgble solvent, such gs

HON ANt hyl f or mamt@eof,-15 Odlnethoxyéphaneb Ca
t enper at uke f from-50C tg_ roomtenperature, foH i
obt ai § s of fornmuka> 00134] Co déTg%j\
formu (Vi | be conver, ounds of mul

(V'Y Ny reaction with a 0 genatlng agent s
phosphorus oxybrom de, nea in a suitable so vent
such ms toluene at a te erature of fron1room

"Otrehp re tp 140° \/ﬁr tlvqu, coffpetingt
fornul be reacte MA nonafluorobu e
sul ph n V“Jde in theSpr se of a base Suc
diig 'v @m ne and/a at SMesuch as / \

N, N—d| t hyl - 4- am nopyri di in a solvent suc

di chl or onet hane at room tenperature W th

N-phepyl trifl uoronet hanesul fonim de in the presence of
"Oa-bastyslch as diisopropylethylamine, in a suitable

sol ventl _such Jas 1, 2-di met hoxyethane at a tenperature

from?olﬂFEiﬁ{MUretothereﬂuxtemmrMUreofthe

solvept \ In ,tion, conpounds of fornula (VI) my

betr afed with trifluoronet hanesul phonic acid

anhydride in the presence of a base such as pyridine
[00i1B1]a sol Yeapresent kompowtids htopropathacverditg to the ppecdiras described

of from: 20C to anb ent  tenper 0135] . .
el i GUrIATBPS A SHAMAIT OF PY et SOShikRaR g sfarting materials

anCRITRRY MISRUIA QM) Be ottdfhéd b doBRRerRNsMIrER, HBpared from
aniline (incorporating appropriate substituents R1),

commetcwélymamlg wsp@mdv,zn PROTAdSBORA S eBwen sypthesie meashods (for
atal

exiin€ iR Ay oed i DB 00213 VL PR AT 0 VI3 0279 L

[00ag2L at e, Fer eb;aﬁ@les BCalBhzOBicphshddBf Foaspal-g), (509 bk (NM-b) may
tert-butoxide, 1,8- diazabicyclo[b. 4Eéﬁundec 7-ene or

be pregRigusiag Bisnanthctia roytesmlingddn Sakeroesal, 2dmest hy | - 4, 5-
bi s(di phenyl phosphi no) xant hene,

Sclen® L pbi s( di phenyl phosphi no)-1, 1' - bi napht hyl , 2-
di cycl ohexyl phosphi no-2' - (N, N- di net hyl am no) bi phenyl ,
2-di cycl ohexyl phosphi no-2', 6" - (di net hoxy) bi phenyl or
tri-butyl-phosphine in a suitable solvent such as
tol uene, 1,2- dinethoxyethane, tetrahydrofuran or
di oxane, at a tenperature of fromroomtenperature to
the reflux tenperature of the solvent, or under
m crowave irradiation at a tenperature of from70C to
150C. [00136] Alternatively conpounds of formula
(VI1'1) can be obtained from conpounds of formula (VI)
by reaction with conmpounds of fornula (1X) (prepared
using published nmethods described in the literature),
in a suitable solvent such as toluene or 1, 2-
di met hoxyet hane, at a tenperature of fromroom
tenperature to the reflux tenperature of the sol vent,
or under mcrowave irradiation at a tenperature of
from 100C to 180C. [00137] Conpounds of formula (X)
can be obtai ned from conpounds of formula
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(M11) by reaction with a base such as sodi um

hydroxide in a protic solvent such as ethanol or
woreioRamok4 at a tenperature of fromroom t enpePEE/USBOUAT6340

to reflux tenperature. [00138] Conpounds of fornula

(X) can be reacted with a functionalised

hydr oxyl ami ne of flornpula (X 1) ( rcial |y Davaicteble

or pre@ﬁ{ed sgecor Fhoy t o Schene 6 8ﬂ an anbee,soABge, dient
SUI l g agent O3 Ch_aS g;Tf NPh, base, solvent, heat
o (Y Za beﬂfﬁz OCQR i| az opf=\L - y ) P or Tf,0, base, solvent ’

N, N N - tReqMegrEr th ronj um hex uor o- phgsp at e,

N ( 4 )dl met hyib,am nopr opyl ) “N - et hyhcar bodi i nifde
hycfr;b“;"g?ﬁ[kyorl de or N, N -dicyclghexyl carbodii nigds-tn the
presenge of N- hydroxy-1,2,3- @ Q@" i azole, A tNhe o incude
pr eseneeeof caepogatstabl e base(l B a { OTH ONE,ClBr. I
di i sopropyl et hyl am ne or tri egokiyd ram ne in aml)

_Solvent, such as tefsafydrofuran,
D§ met hyIforEﬂi‘ﬁig&ggm orYdi.chl or omet K at ate er@fﬁl—:]

a
W@-{Iﬁ olven!: errprG:] t O Solvent@ conp %ﬂ@%?;%pnonal
] @‘E
talned diy Iy()fromco ds*o as, myl

@'LI d, B:
(VI IK) by reaction with an anine or hyar oxy| atengicat

DNHR i n e presence of a Lew s d such as trinethyl
aluminiumin sol vent suc DCM at a tenperature

of fromroom tenperg] gr g, up to reflux tenperature.

[00139] Alternati veILyw.sa@bn'pounds of for rrulvaer DUHA rha) incloggput is not limited to,
be prepared from cgRpBunds of formula (Xiildojyamnes xiboramnes
according to Schenme 2. Schene 2 44 WD 2008/ 024724

PCT/ US2007/ 076340 A (XV) 1) \ where A may include RO

[00033] Rl] nCaihppudsfof f@mulsB(IV) Irna)ﬁ e rgasal Ring@ibdishat methods

R BT RT 1oy THAY b TR e E@thlﬁﬂfO’eWtfg@je eyl
thl(l)g?W%rlat@ hkink igfe)&tﬁ@e Jfhlbade, NudR as' s%dﬁ{?n %drﬁte R fithdk kblvent, such

of " | ower al Base, Solvent ere RL is an
as Ztmf dmmﬂlylfomamldmdrdgbdlmmmetb@w sat atguperahieef from -50°C to

t|t ent a) Y.s i s hal ogen | eavi ng
rooft B etAiGE. o REP s Bhowngh e bRy ks oM ountey [ 66140]
[00(12941]p ound €oﬁ1ﬁaoﬁﬁsmf|f&n{1ﬂﬁ NI)) rrf@%eb;@n%r%@&é @Qmid&ﬂa@ of formula
(V]F(%jl;bl i shed nethods described in the literature.

Piptsaeies with gdalegenating eaent augxas\phospheriseoxypbrgmaidecieat or in a

sul][za{)Pe solvent such as toluene, at a temperature of from room temperature to 140°C.

Alternatively, compounds of formula (VI) may be reacted with nonafluorobutane
sulphonyl fluoride in the presence of a base such as diisopropylethylamine and a catalyst
such as N,N-dimethyl-4-aminopyridine, in a solvent such as dichloromethane at room
temperature, with N-phenyltrifluoromethanesulfonimide in the presence of a base such as
diisopropylethylamine, in a suitable solvent such as 1,2-dimethoxyethane at a temperature
from room temperature to the reflux temperature of the solvent. In addition, compounds of
formula (VI) may be treated with trifluoromethanesulphonic acid anhydride in the presence
of a base such as pyridine in a solvent such as dichloromethane at a temperature of from -
20°C to ambient temperature.

[00135] Compounds of formula (VIII) may be obtained from compounds of formula

(VII) by reaction with an aniline (incorporating appropriate substituents R1), in the
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conmpounds of fornula (XI11) using nethods descri bed
above for the preparation of conpounds of fornula

W@ op/02470dm conpounds of fornula (1V). [00141] BORP2enTE76340
of fornul a (VIll) may be obt ai ned from conpounds of

PrEpSRSY OF § AEOPHRSE P LUR GBI et SO P O REpalatium

accid, %a@@w&% p9€a§§ﬁm%g \gﬂa&v Sodih tér’flﬁuﬂ%&f%il@af gtion of
conpounds of fornula from conpounds of formul a

diagaligyclodb #elwedervedng, or«;@mmwadmdﬁ, 4 bgand|sach §4.91-Ylinredlyyl-4,5-

bls{%g%l%e{ly 05 %}I}ﬁ)&%%%l%?ﬁ%iﬁ(d%hg{l% F(gslpgw%f)%l \{)’ -bkileaphthyl 2-

dic{¢166SyRMHoaEHiRG-2 0P NO@Fdctiy@arSinb flipHeH 1n125d1§£b)ohek%n phd¥phino-2°,6-
presence of a base such as sodi um hydride or hi um

(dimetharmpmpcaylr tribatyd-phosphinedpiatsyisatie g@v% ﬁvchs%dﬁlua%e, 1,2-
h
dirf GEIAHBROIHERTFurbh B SR L BHFBAEof Bltoppygppgrature

to tAb tdhuratimpehyure olrip soinekd, of urlder imidraw{vE)iradiatien st femperature of

Wgared from conpounds of formula (VIIl) according to
fromy 06chemre 3 Al 2N /--' ROOHOO | o Nj RI] O

[00'1%@] H "Qlt%lnat?ve‘f% ‘gpé\lh'és%f‘fﬁ}ﬁ{u?a (*1%3111') Tarffe Q&Eﬂﬁg@%‘?&ﬁ

Base S substit oup Sol vent coup
corifidunds of formula (V) by reactyonNvivh bbipowngs lof ﬁlmlIub?r(IX) (Yr8mse] using

PR ot Rispripedipitee Melifirah iy f ol 1obuRl s g 12
dinidtioxyefNaf, Bﬂ-l terdgeratreNf E8n IR RIpefa@i M Te@ix temperature of

formila (VI1) can be converted to conpounds of fornula
theglvent, or under microwave irradiation at a temperature of from 100°C to 180°C.

[00137] Compounds of formula (X) can be obtained from compounds of formula
(VIII) by reaction with a base such as sodium hydroxide in a protic solvent such as ethanol
or methanol, at a temperature of from room temperature up to reflux temperature.

[00138] Compounds of formula (X) can be reacted with a functionalised
hydroxylamine of formula (XII) (commercially available or prepared according to Scheme
6) or an amine, and a suitable coupling agent, such as O-(7-aza-benzo-triazol-1-yl)-
N,N,N’,N’-tetra-methyluronium hexafluoro-phosphate, N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride or N,N'-dicyclohexylcarbodiimide in the presence of N-
hydroxy-1,2,3-benzotriazole, in the presence of a suitable base such as
diisopropylethylamine or triethylamine in an inert solvent, such as tetrahydrofuran, N,N-
dimethylformamide, or dichloromethane at a temperature of about room temperature, to
obtain the compounds of formula (XI). Alternatively, compounds of formula (XI) can be
obtained directly from compounds of formula (VIII) by reaction with an amine or
hydroxylamine DNHR in the presence of a Lewis acid such as trimethyl aluminium in a
solvent such as DCM, at a temperature of from room temperature up to reflux temperature.
[00139] Alternatively, compounds of formula (VIII) can be prepared from
compounds of formula (XIII), according to Scheme 2.

Scheme 2
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WD 2008/ 024724 PCT/ US2007/ 076340 (XVII1) using met hods
descri bed above for the preparation of conpounds of
WO o00a4124 X) from conpounds of fornula (VIII)PCT/US2007/076340
Compounds of fornula (XVI1) can be coupled to amines
such as 2-am no- 2- net hyl -| - p; opanol Ui ng met hods
descri bed above for the prep w % ds of
formula (XI) frow npoundg ez:ggﬁﬂu %er%% %R?Iomed
xDbycnreetion with an agent ,sugh: asnd Rsonyko cid ori de or
osph%r-u# oxychlryde; neadve@Hedtn a sSuita IeHsoI vent
h as~déghl oro ane, chtoroformor diet e
“at a kgmgerraat ur e8! from raem t errper ature @
0@f) theisekment, &) afford co -@, nluOf for
XVIL1). [00144] Conpounds o I a X X) rrtwr) be
or I&%igé(ﬁtned from COfT'pOUI’]dS of f &rsmabent ((W] I Iv%errbl% is an optional
Xigh@lepet i on with an aniline Qhﬂﬁémp@w@mang appsitperoradre
@EaBsPItdRmEs R1), in the JBEASERGE af.a cdt&Pyst such
as tris(dibenzylideneacetone)di pal P'adi um (0) or
[00pd0] adi uCompowidatod foranba&ellb uedy ‘tm)rqmra*sssmgrpubhshed methods
phosphat e,. sodi umter ut oxi de
desgply E%resaftrsfezr bl G B Lo R Y2 gsrRiERRredyfrom
co f)(g.ﬁ‘iﬁgoﬁfb‘?ﬁu B3N umﬁ% Hﬁﬂﬁﬁk décrbed above for the preparation of
bl s(di phenyl phosphi xant hene,
corgp@indp pE{cdinpladivif) fmmspmpnm)ds]gflbmmlm élbfr)t hyl, 2-

ooy, BB e o LT BB o

(XIVibyleidtion RAGSEIMpMRInES o ok 2R VG (Fm@&fﬁ@fi&lng dfpropSate

tol uene, 1,2- dinmethoxyethane, tetrahydrofuran or

subgiiprais & | )aising methp@r deserikedgbore fﬂmthmﬁw@tmjeqfa@pmundsmf
foﬁ"nu?a (éﬁflb/ WSt c%'r'fp asuorfefo ula?%rgperltg aﬂ‘vel £C0 de%IrldS7%féO ula

m-cr elrra |on a ure rom
(VIIBGKay Helibtaihdd ﬁ’bm%ﬂl@bhﬂc@ of forup Q)Qm%yﬁéa(ft@hmdﬂﬂcompounds of
be obt.ai ned from caonpounds of fornula
fon(nxkﬂ%q\j PCRTRaRFNG APRIPPIHAE é‘%h?}&ﬂﬁa@ Rolp. iarihg prigaspoe ¢ of a basc such
t t
o I ek Bl hop B B,
tetlakydrotirdnydrdV, 8t-diaedryéformamalesati atta]lnberaﬁmé véﬁbm&umh taaperature to
(igt rahydrofuran or N, N di nethyl formam de, at a
15 nperature of fromroomtenperature to 150C.
[ﬂﬂ(f@fﬁp oun d%lt@fnaﬂ@é’l?‘-‘doﬁlﬂo&dm&%ulg ?&aﬁ‘leﬂsJ BOpRepared from
ompounds of formula (Xl X) reaction with an acid
corspmmdagf fw@nb@é’rﬂ)@mmdlngeo Sdrenm:btr c acid in a
sui tabl e sol vent such as water, at a tenperature of
ScHetad r oom t enperature to reflux of the solvent.
[00146] 6- Azabenzot hi ophenes of Fornula I-c, Il-c or

[1l1-c may be prepared using t nt hetic route
coutlined in 4. Scheme /4t 46 5@2 8/ 02472
orH

[/ US2007/ 076 40 1 OX3, vent
£0 R Phos ase 9B s ab@&neel 0)
coupidvg;,g ag G@hp\rent O or f,“b;‘g“emgmup

/

2. oyollsatlon N Base, Solvent, Heat

(XIX)
V”) cl, Br, | or other (xvi (XVIIN) Aold
leaving group Solvent
Heat
[00143] Compounds of formula (VII) can be converted to cornpounds of formula
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S COZR 3) Tf2NPh, base, solvent, heat \ - or Tf20
base, solvent NY HO-COZR (XX) Ris Me or Et NY NY

WERE0B/024224 1s Me or Et or |ower alkyl (XXI) (XXpEH/US007/076340
| ower alkyl NS\ A Ph3P~\ Rl ] where A may incI ude

ocfihipg eogs feserif e s e Resper o o agnoparat ol 0
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to the reflux temperature of the solvent, or under microwave irradiation at a temperature of

from 70°C to 150°C.

[00145] Alternatively, compounds of formula (XIX) may be obtained from
compounds of formula (XVIII) by reaction with compounds of anilines (incorporating
appropriate substituents R1), in the presence of a base such as sodium hydride or lithium
hexamethyldisilazane, in a suitable solvent such as tetrahydrofuran or N, N-
dimethylformamide, at a temperature of from room temperature to 150°C.

Compounds of formula (X) may be obtained from compounds of formula (XIX) by
reaction with an acid such as hydrogen chloride, or acetic acid in a suitable solvent such as
water, at a temperature of from room temperature to reflux of the solvent.

[00146] 6-Azabenzothiophenes of Formula I-c, II-c or IlI-c may be prepared using

the synthetic routes outlined in Scheme 4.

Scheme 4
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from room temperature to the reflux temperature of the solvent. In addition compounds of
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from 70°C to 150°C.
[00151] Alternatively compounds of formula (XXIV) can be obtained from
compounds of formula (XXII) by reaction with compounds of formula (IX) (prepared
using published methods described in the literature), in a suitable solvent such as toluene
or 1,2-dimethoxyethane, at a temperature from room temperature to the reflux temperature
of the solvent, or under microwave irradiation at a temperature of from 100°C to 180°C.
[00152] Compounds of formula (XXVI) can be obtained from compounds of
formula (XXIV) by reaction with a base such as sodium hydroxide in a protic solvent such
as ethanol or methanol, at a temperature from room temperature up to reflux temperature.
[00153] Compounds of formula (XXVI) can be reacted with a functionalised
hydroxylamine of formula (XII) (commercially available or prepared according to Scheme
6) or an amine, and a suitable coupling agent, such as O-(7-aza-benzo-triazol-1-yl)-
N,N,N’,N’-tetra-methyluronium hexafluoro-phosphate, N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride or N,N'-dicyclohexylcarbodiimide in the presence of N-
hydroxy-1,2,3-benzotriazole, in the presence of a suitable base such as
diisopropylethylamine or triethylamine in an inert solvent, such as tetrahydrofuran, N,N-
dimethylformamide, or dichloromethane at a temperature of about room temperature, to
obtain the compounds of formula (XXVII). Alternatively, compounds of formula (XXVI)
can be obtained directly from compounds of formula (XXIV) by reaction with an amine or
hydroxylamine DNHR in the presence of a Lewis acid such as trimethyl aluminium, in a

solvent such as DCM, at a temperature of from room temperature up to reflux temperature.
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[00155] Compounds of formula (XXVIII) may be prepared according to methods

described in the literature. They may reacted with a halogenating agent such as phosphorus
oxychloride, neat or in a suitable solvent such as toluene, at a temperature from room
temperature to reflux, to provide compounds of formula (XXIX).

[00156] Compounds of formula (XXXVI) may be obtained from compounds of
formula (XXIX) using similar methods to the ones described for the preparation of
compounds of formula (XI) from compounds of formula (IV), as shown in Scheme 5.
[00157] Hydroxylamines of formula (XII) may be prepared using methods described
in the literature or the synthetic route outlined in Scheme 6.

Scheme 6
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Scheme 7
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Where R, is an optional substituent
group, n=0-4
[00160] Substituted 4-chloro-nitro benzene may be reacted with hexamethyldisilane

in a solvent such as xylene using a catalyst such as tetrakis(triphenylphosphine)palladium
at a temperature of from room temperature to reflux. The nitro group may be reduced

using methods described in the literature such as reaction under an atmosphere of hydrogen
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catalyst such as copper iodide and a ligand such as trans-N,N'-dimethyl-1,2-cyclohexane
diamine in a solvent such as 1,4-dioxane and heating the reaction mixture at reflux
temperature. Aryl trialkylsilanes may be converted to aryl iodides by treating the silane
with an iodide source such as iodine monochloride in a solvent such as dichloromethane
with or without Lewis acid such as silver tetrafluoroborate at a temperature from -40°C to
reflux.

[00165] In a further example primary amine (-NH;) groups may be alkylated using a

reductive alkylation process employing an aldehyde or a ketone and a borohydride, for

51
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[001 463 SO2RIN 2 frhapexasple. daiEtan AMctdH SeePndpiyraspng gfoaps may be

| ari ' e pr , 1] /

cof SRR RS PEIETAHICORE ob" RRRRSE) BY oyt ARy be
achiévet b reaveibh arigh. anRipbropliyiteaici Setaidtain Yhapiesta cg o Dalpasecaih as
trie?lmﬂme C on\éeiga)esggﬁtl)lg té(gl(\fgtgtgqapc -ra? ﬁﬁgp&ggg%gpg%?&ction with an

IS5 ) R fa Guit EndPaREt SREMLABU (0-(7-
i SPSIEOPAEIE S RREREnaE, o 8Bty bss SkaRL O
azabeicAoltroazo b tyhaN N, N[ 004 67dmethylaminnen heddfRipraphyspbete) in a suitable

T P 8, T AR MR
sul PYSHaR8&Nerbind DRHBUSREFEENRPS @, R ERlps BREALNGTE with @h appropriate

exanpl e palladiumon a support such as carbon in a =
sulglginyeehtlogdein the pessengk ofe svigabée base.anchheisdlylamige, in a suitable

net hanol . ..Aliternatiyv the transfaormation may .bhe
solugy F?Cg‘aasod&?hl%%?meg}%&?n?ﬂéé’i‘“?é’a CRPPEHY GNP R Ceaéébr?pclogvegted
intéTBtedlgroups ¢-NHCONR' R’ bOAINRODNR®R P b9 $&i€6i6n GfithaRn appiopriate
_ such as hydrochloric acid. [00168] In a further
isogyeapis|ie thegipssacy ofa-pmpbly bysoinss aptictibdarsipe ainrfegyitplie solvent,
sucﬁ%gld?cthilo%mgﬂzhaﬂé' triles (-CN), for exanple by catal ytic
ydrogenation using for exanple hydrogen in the
HMMBEﬁenceAﬁhnﬁﬁﬂGK@b)ﬂﬁzabwbmhwggwraﬁ&ﬁptef@aﬁkﬂ@Nﬂn)@ﬂuprr
a support su as carbon, or ney nickel, jn a
cxeglle B atalyBR Tdrogrnadiohaioi gr CHATRIE hydroggihianthe prepengs of a metal

cat£12$tf IR aMadidh R ats%gp@ﬂi ?&éﬁfa% chitBMii £ SCtvER shibifas ethyl
r sol v 00169] In a

[ux tenperature of th ent .
acetaie bhaer alectarplgemetianaole Altehdedy clgrtbe pensfayndtion optydiendied out by

fr.om carhbhoxyl.ic. acid groups, (-CO2H) . by .conversion to .
chaTiE SR BSBNGE Ry SegpRioPRaL ¢ corRe) Ot drgerence of &h acid
such@8hy@RgsERBLciand hydrol ysis of the resultant

i socyanat e g-th:C». [OOl?O% Al dehyde groups (-CHO
(004681 be cbrwBrrthetiexapdevianEngy-6tipNHe) TrENRNEY by obtpiped by
G ST OR1 RO, B B BGRB8 By g v
hyd26ddnin2ROc B8 80a nietdl aglyox YhrakaiyRrjatedigm sodiuppdrt such as

cyanobor ohydri de, in a solvent such as a hal ogenated
carpQi 105 RaRpoickdlon assphiiept wichias AR sthehe g Hagelic gthepgpch as

tetﬂhﬁﬁgﬁlratrc,‘ H?Qteﬂfpe%t%%gu L YRR 6 HELASS %&Xp eriltﬂreg{}ﬁlae solvent.

presence’of an - aci as acetic acid at ar
[00469] ent irearfiethat enaenpld, QA {-NH)) grofips thhe be ekiaimel €rom carboxylic

| dehyde, gr s may .be converted into al kenyl groups
acig group)s/ ?—CngH? lfl)?l conve)llrsion to t%e corresponding acﬁ azide%-C(gN ?), Burtius
rearrangement and hydrolysis of the resultant isocyanate (-N=C=0).
[00170] Aldehyde groups (-CHO) may be converted to amine groups (-CH,NR’R”))

by reductive amination employing an amine and a borohydride, for example sodium
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(-CH=CHR ) by the use of a Wttig or Wadswort h- Enmons

reacti on using an appropriate phosphorane or
webespnornat e under standard conditions known tRCT/H82987/076340

skilled in the art. [00172] Al dehyde groups nay be

obt ai .ne reducti on of es roups (such
tﬂaeﬁsgﬁaor%}ydﬁd? B i SR bg ,lﬂggsﬂ%l} tShelka i lpeenated
hydwéﬂdrb(qle fdn’%x@m%l@ dighb®ns@aneNir a%ta%haﬁsuch Ql b@agol where necessary
Al'ternatively, aldehyde groups may be obtained by
in thg pekaericorof @ﬁ aaki@oﬂoas acgoapd auyomgi anlgaesmmama‘alre
di sin t known t art.,
100R3b75) "B PG ST SRbHES Sali ma B hihuiehEe Hioypthenyt eroups

(- C‘H*@Hl@’l) Tb?&]@@l‘iﬁé'dﬁ @ Wiig ogMadBworth-Belibnsi¥actieh sin@fhn a p}f)roprlate
base- cat al used hydrol ysi s, dependln% on the nature o
pharphemngo;; rshoe%p P ndera%@@ﬁ@b@oalﬁw@a AQR &1 {hepasskdligd ipdhe art.

(00353} e"ed y?@‘@ﬂ%or 2y Et% TIeg b rgﬂucﬁor‘?gf Q&eqﬁgg&ﬁas (such as —

acid suc |c acid in an aq

COsbt)ve nttnle@( ) dsr@ailrselﬁutywlmhn@m hyweidgama @ulteﬂ)@& b1 g€ Buch as
as hydrochl ri cid in an agueous lvent. [00174

tolgspe &fﬂnﬁ%v gd gy%ggules ($2)) Ohtﬁyleg gy srRiddation of ﬁicehol

groﬁggp st p rg{ggl @ole oglfdlsl%l}gn?kﬂom td tﬁg%[ kA d%h ttﬁb A

amne I n resence a suitable
[00a@3ip! i ngEstgegtbups(u6@2&§ rﬂtﬁ%ﬂﬁd conmergedsiuiat thb bm&pbmﬁng acid group

P S e D B drbieh b headinggn HinBize BERTR s o

butl, a€id=defdidcll AydioHREFHhbe AYhiERRAMBE Sip1é B h@@crnent with an organic
correspondlng aci'd chloride (-0001) foly

acig\syat as Efrlﬂu@p@ce;@ly [eidaB aB aqUEOY vtﬂ]fentmrd)wtmatrh@rt vesbaarmlnergamc

r enerated from.the correspondi ng
ocig SR ARG G g R AR RS "GOy by Feduct fon.
[00034Ng  OCaf¥RNI &i@gRAPPI-©0,AB Rl beRBAVIrRE isd@ias (CONHR’
lithium al um ni um hydride in diethyl ether or

or tONRAK dr byt igaetion voith ab#nnieRrisb By AR theerressnee i speable
coug;%ﬁg géléf@*cﬂ 0AIATUN A G b'%sdl‘}’ent A hHs SR d;!“h%roﬂﬁ%éﬁgﬁé
repare y t

reduct’ion o e correspondal ng acl
[00078)C2H) , huasﬁm'@lef antag repibexllid dvidsmay hﬂhmmulﬁgditydiby dee carbon

o solv such as tetrahydrofuran, or
(i. %&@ﬁé %ﬁﬁ@mww&ﬁ%gﬂ ?}FQPF%WBME aPlér?ﬁq%iﬁﬁCD
ﬁﬂﬁ%&gmgung&QEBQﬁq@Mﬂggsconverted into | eaving groups,

such as hal ogen “atons or sul fonyl oxy groups such as
[00A7A6lal ky| Bud fuothgt esample -QH groupd maey bﬂgd:ﬂa:yatsilfrbmrthda oxyesponding

et oGt S Pl B e BOER e o Bt meta

hydriie sﬁaqamhtﬁlunmuahﬁgﬂmydﬁay nb@ieﬁl«;a@th&dor%thfhyafumh or sodium
chloride in a hal ogenated Ré rocar bon

bor@hzdﬂd@rlo ﬁéolvawes)wh s yicdlagolt Nécmetyds, qhgl gy b¢ ptpared by

rediichiane Cautopf bBLO BT R oS B 36 Gy U3 Tt 15
hydritedf @tsbl&'ént@&ahir@é Rtraydzohedn, oPbeighg Béraddindesdiveat Psch as

may be alkylated by coupling a phenol or amide with
w“ﬁhﬂhP%@%b in a solvent such as tetrahydrofuran in the

[00R7FSENC eA?cfohel %%ﬁﬁsgrghg Iﬁee %(ﬁVIgI-T,e& {nlcfi(? Il'égg%% %Ecaﬁ)?,mggﬁ a?ﬂeﬁo gen

an activator s

atodhis e silydrekogi graugsaxyih ad e alldylbdfongtdxyet.y. talflkgtoatdtioisuifoynyloxy
be achi eved by

or arylsulfonyloxy, e.g. p-toluenesulfonyloxy group using conditions known to those

skilled in the art. For example, an alcohol may be reacted with thioyl chloride in a

halogenated hydrocarbon (e.g. dichloromethane) to yield the corresponding chloride. A

base (e.g. tricthylamine) may also be used in the reaction.
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deprotonation using a suitable base e.g. sodium

hydri de foll owed by subsequent addition of an
wa@bdghatiegg agent, such as an al kyl halide. [0RAW8$2007/076340

Aromatic hal ogen substituents in the conpounds nmaybe

003 HBSe, “Froinouea et 8 A0 ) 8 AR R O RYigld by

coupliRy ta?heﬁdlfoh e Witk h@ ARbhol iRk S@Vleﬁwu&%go@frﬁ{y&&ura% if the
aroun C, in a solvent such as tetrahydrofuran,

presange pﬁephwémhea Whmy@hoeplem prghdri dcgivator smhra@ ditleyla

dllS&lp{ﬁPBI? ﬁ)ﬁ)(}ltg%[ﬁylﬁ ]%Oé(a'lp%?/ A&ge%aéw'iﬁ@ﬁatlon may {)%/achleved by
depbtoBitinl Jsﬂfgr@ﬁltdﬁleaﬁsé &g lret hediel fellowPBRibSequent addition of
halﬁgen substituents may alternatively be subjected

an ply ﬂ&?g@ésgdlﬁhﬂlﬁbﬁdWﬁé? copper) cat al ysed
[00r1 got o ar dpt{lé)[ld lna]tlgg%ﬁléﬁesrtlgée S 1nqﬁ)1(e€ yfduné? ng;r/)??ﬁkﬁ%?t%q to

halogerﬁnmbwabexcﬁulb@t byc tuitrh Snt vﬁth i th;lef)fop eoarslt beéghivim lele SEH as n-

npl oyed. i ncl ude_ those described by Heck, Suz

uki
bu@c 91 trtéltyléﬁ@HWa PatiRfallyat & gy temRertc &2 HapWYler8°C, in a solvent
suc‘ﬁl-ég %%tfaﬁlg%hﬁaﬂaa)ﬁd% C%l%ﬂ&féﬁ%‘tﬂ“éi%l@&%h 1é % introduce 8 desured
di spl acement ftol reaction wth an appropriate
substitierto phid, dorsempées a dormaviigroeiponayabre iatroddoet by using N,N-

dirgf B B b B hile AR E Dt BbsRRERb fiyaonttively be
subjédi@to@hdtANe.g [?égl]aaﬂl]m & @Iméﬁ?t‘dlyg@d Rhciidig, Prifs&dice, for

i nvention are sted for helr capacity to inhibit
cxAVEHe.@etd, vstety cyand, arptdevaryl, bnte(q@yh aﬂﬁﬁlwla@bﬂwé,)th@n dr fmomo

sutydishus S QL8R B8 Bl SRRy pREREIE bR AR RENREY by

Heolf, Suesls, StilaBudBvaylot prFeipr ef er abl y I ess than 5 M
even nore preferably | ess than 1 preferably )
Argragfic halegengubstitgentsimg alsqurrdoseq myqlffqphd@éhw %ﬂerresafaf?ﬂp@mg
rea‘:tzosng&z%tb] Bn aw&ﬂﬁg nlua ocpglrﬂtgper L agl nélgg Btteﬁg%lg%ﬁog 1 anltargeously,
suchhaereadviok rm;tbevc&tmmbmasdyvanéd tEN@mfaltlﬁfe & the@bdende dfesisrowave
. than 10 gM (nore preferably less than 5 M nost
irradialioBr abl'y | ess than 0.5 M in the cell proliferation
[00386Y Of TE%( @&H#)(ﬁm%s o/ %sent'-:r%tlgfl alreet%ﬁ d ﬁﬁ'qh&p?%%lty to
(rmore preferab | ess t 1 M nost pre erably
inhitheMBK dctividly and ad;thetléllﬂ(@rpnuspmwy)l aatlifontheis Yajogital effects on

oS BRERIR (roBiEy BRE T BBt hdyoaigicBimplidy Havige 165 of tess

thaR h@rprmﬁuiel Iﬁr@ferabﬁol@%)tﬁhﬁ 5 QI &@Hﬁﬁr@bﬁ@er%l?%&@%ﬂq mta most
Formula | (and/or solvates and salts thereof) and

pregeanbly é@ss (@nﬁ%nwﬁe@m MEKI agtizsity epsenpf Exaapleilepy 1b ﬂﬁeo of less
thag Rmolre%rg eraq le%é $9n OnlC| Md%sostﬁppref:era%rl)ofésst %hg.ll:l] O(O% r{%\/l&n the

conp05|t|on) co

MPﬁO ﬁé’ﬂi‘aﬁoﬂl aSdy WOERAISIE 02B T 240 eSS AKASZIQQMQW&&&@]? AK than 5
sol vates and salts thereoféland a carrier (a
uMh sk el dass waa@csemm ccal pradifyration gyspyaf Example 3, and/or

ECg Q0L %ﬁﬁlgloauﬁhlf(ﬁgbﬁl GREIRT KL ARyt Igl rgf%éh%’lffes@than 0.1

econd ant | tory agent SUC
].LMI)&S drei ERI phesphbrylatibheapaesERtangagpat msefnsasa‘leKuahifoubrs.
r i nhipj tlng abnormal cell growth,. or treatlng a

lﬂﬂﬂgbler proir ¢ BEeAINt iy egliqbinglides # CoMpARNHRAY (6@ apharRemeutsal

composition) comprising a compound of Formula I (and/or solvates and salts thercof) and
a carrier (a pharmaceutically acceptable carrier). The present invention also includes a

composition (e.g., a pharmaceutical composition) comprising a compound of Formula |

54



The present conpositions are also useful for treating
inflammatory diseases in a mammal (e.g., human).

WO 0®3824724The present conpounds and comnpositi oNBCHEE2007/076340
al so useful for treatlng an autoi nmune di sease,

structive, bone di sord roliferative disorders, )
(anlfF SUF b Dot G L garB dapba i pyiically Sl B arrien,
ﬁlrﬂ’l%r E&H}S@s‘i‘g@ SRbAY bN&n&h@r@ﬁeﬁﬁc laPert aBFRedoBd Anti-inflammatory

human | es of such di seases/di sorders i ncl ude,
agdnl) sueérae thooe dbscmbtecé berein; Theabescescoamwsidioadereivseful for inhibiting

SRR 0 SR SRR BOPBHR! L. hmar

ThOERBAY lc@lmiposm&isca@@alb@ ﬁsdﬂﬂﬂ fophedtinglihfidSh®ry diobAaid insa mammal
and atopic dermatitis, renal dlsease and rena

(c.g-aliynpgng, pol ycystic k|dney di sease, congestive heart

fahl ure, r .
001821, ¢t 7 B cPBORR T o BpAer BOTRS By for wcaing
autﬁﬂmﬂlmmﬁedlsea@ef glastrictian bphaditord ey, pfdlﬂf@ﬁlﬁve”dlzd'r&etﬁ;ahf&tious disease,

. di sease,. chronic or neuropathlc pai n, .and vir
Vlr‘iﬂﬁjﬁ@é‘%q’ Sheotis dagrasecormeyrodpgansrative éhSF@F waﬁt@n@é@/ﬁ human).
EXQH DoPaRh ldks@ﬁ@%s/msﬁf&rs(lhla\ﬁi bu%ﬁ%%gﬁlllt@éf kd, ld?ab@%d diabetic
Epsteln-Barr virus BV% Chroni c pal n,

corppluqaﬁems dobetihetinppatise md:tmopvthmmf pwmamuitym-relatetd rhacular

not l.imted t.o, . opat.h aln and p 9
deggatiog e e G RITo Ra F o R Biscd St Bnmatics,
renBY ALY At hSMhilhrBf @?@ it RidncPAistdsk [ doBgestith ﬁeart failure,

post - operative pain. uropathic pain i S associated

newﬁbromatﬁérsw@a@ @ﬁnﬁptla% n@em@ncwchm@,lstmée smitc shoek, hgert failure,

orglan ;r‘%n%)ian:% éj %%WP %f ﬁlmeé 8 &%s%a?ﬁsé: ¢ glﬁh%:%\f{eelﬁ tgllc gp gl anc? viral
infégiohesUtarap eLIve hesaetip o8} VIESTEIBE O, P@hin pgallisal dires (HPV),

di abetic neuropathy, plexus avul sion, neurona
cytomegleyirysdCMY : gpd EnstearBanvires Y rq PRAC pain, for purposes of the
pregérﬁ? ﬁ‘{e%lﬁéﬂ Hl@lud%pjbﬂ{ % ’rr]lgﬁ \}rznc‘tgﬁ Jtdu leH}%a)eﬂt'u V\@éﬁt’) : Iﬁd;&hﬁ AsoBBted with
chrpﬁfclatﬂ@ﬁb@m nemmm deﬁm&to@nmaﬁﬂa thlypothgmichah infélamolagon, arthritis,

égstenl [00183] The pLesent conmpounds, and conposi i ons

Qst-gpaativisry| NegPr#thichiahiy asyoqitiqdenith pacigns gangpiigns which
1ncgid§e%ﬁ%re( nd? %lrrﬂ%'dqg 1Hfl9fhfnfa§{)@?0¥t8 9&@%&1‘1& %@%fﬂ fith§ pain, burn

abet es- 1 nduced rena
paifuegagt, ,trlgmab neuf0QiaSatutcTivepgticend mbsthcnppmlmig, cansjalgla diabetic
ons ar.e al so usef ul ntian. of

nmgp@l%%lé) 43 A PO NPT OIRA, v ﬁSC&h{JrgrYﬁﬂ 1n, %r 1 Wy constriction
mjlﬁxgotls%ﬁ& in]}$, %S%ﬁﬁbhtaltlﬁﬁ eamhh Mph{&lchﬂ{ﬁlfe?véimﬁﬁ’gr edveeh the

i bi ti hg abnor nal or treating a
pertnhs@l pmpusfr e wit:hﬁ §@rt rlerﬁuSaSYiﬁ’@mml (e.g., hunman)

risi adm ni st er |
00 REF - pou ! Pe BRI B PbE G and TR iR IR Dot fapreming

parfcedaitik ar kldﬁ@nﬂi/s&rse giatMaing préliferatiad tonichasephtitio tnd@diabetes-
_ conposition thereof. Also included in the 55 WO
indgp P@@4W%ﬂ“?@%?@Szgmﬁﬂ@g6BW@aﬁbresent invention is a

hod f .
o0 Of L LR PR 1 SRR SRR Ly Fo TR cnion
of lﬂasth@napﬁplamtambﬂ iy aahfimoial eg. gdonen). of a  conpound of

Formul a (and/ or. solvateggsnd/or sal t s .thereof)

lﬂﬂégﬁlpos. t FB%PIEGH%‘F gpfention wghugey @ W@O;S‘roééféﬂ'?mp%%‘%ﬂ@&[wce” growth
or Q&Y 483 papfRtAEvOkisbraB Rl L h AEnAPRAS MBIm 4§ LbmBFiang h

administering to said mammal a therapeutically effective amount of a compound of

Formula I (and/or solvates and salts thereof) or a composition thereof. Also included in the
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or treating a hyperproliferative disorder in a manmal
(e.g., human) conprising admnistering to said nmamal
wa@2aoRee4peutical ly effective amount of a conpoReiiUsfo07/076340
Formula | (and/or solvates and salts thereof) or a
osi tion there n. conbi hati on a second
oS NOCHEY DT Lo gEH o8 e L HESe eds MERaREL (e
hurh ) BHPSEM akiﬂlYﬁ%h@%]to s%icﬁﬁaﬁlﬁfhh u@ma@uﬁ@atu@,oﬁf(e@ﬂive amount of a

treating an inf ory disease in a mammal g

corhperend of Fotmpleil §anvigorasdlviateis gnéfor ﬁ@tStthﬁretéi) dr areompdsitéon thereof,
rapeutj cal | effe tive, anount

100285 o o T Bivesh B PEL AT s o iR B cctt erowtn
or ¢&HHRg %lhi}/r)@@rdlff@tﬁﬁ@é disbrder @AMl @, Wdnfand c6@RHASIHy

anti - ammat ory agent such as those descri bed
admigissaring to pod pgrpmaiethgiepaicelly atferite omouncofidwsnpeund of
Forgﬁﬁg]?gans oogé&l?@ttek ngd[ iéaa?te% é)d I 4 &?}%p%ﬁ?o%e[he ?‘F golﬁ%lhé/t%n with
a setioné alsﬁnotherfapfi:utﬂlagerasﬁach fid thb&d‘ descrithiddrase. @he present invention

neurodegeneratlve di sease in a mamal (e.g

alse giehdes & mythadrafiireating amgilapamaleny dliseasai e raammal Fﬁé human)
e B 18 M B beRleafly ERER R ol of o
corppormd if i Dr.multl h éarelodr, sobvatts @pd/ooswdds Itlyeréoib bhe coropositiansthergof, in
second, t her apeuti.c a f ch. :
corfpio@SERih SRR AL AR o bR A s st feled bigein
[00dBAbet esTROFrcSimRRIchGorf RRRIIES @ hcedd of oA drCautoimmune disease,
retinopathy, retino athy of prematurity, age-related

demetmeabond néqrairpb ratfveﬁlmgf fe¢tmue;d@wﬁecv1palldmn@s {ibrotic

dls%f‘sg 85%%“8%6&6?%%%Ye ‘Péﬁaﬁ %%Wy?&%r ““f%""@r%S p&‘r‘“&éé‘g%“mmmg
to fa@eskiay e thdgruticdligd dffdtbt@ve AR b b eempéari of FoahgR (and/or
transpl ant rejection, cachexia, stroke, septic shock,

solyey andrsalts theeco N gatomnosiiep thgieofy &) dentionally Irhpesqmnrising a

secgfu? iris: aﬁg%tgyé%eﬂt] C%%W%%f%@g% ?fs%s&@{i%?rd{c/t? ?ﬁ(:slﬂﬁ"-lgb) arc not limited

to, disbetes pxapdilhb@ma:ompﬂmalc(nblFM)betlc&ytimup&@&l @vihopeshy( NMYmaturity,
ﬁ@%ﬁfSteln arr virus (EBY). 0188] The preggnt- L
agg- TR e ERfEdIoR, %%aora% iopat 10@11%%7 Fqsis; ghinitis and
atogfc déhﬁ!&ﬁi/s re@hﬁ(ﬁ@&@e £ﬂd11“eh&l%1n&e,%'&ild & Elfdhé@ed ease, con estlve
l"'orrer ul onephritis and di abet es-1 nduced renaF glsea
heaimfaelurenmumﬂibr@mag)s1s dngam frinsphemp rdj siting, cdhexna, strekd, rsg)ttocshock
id manmal @ a tﬂ%{%gegtigglb¥ ef fecti ve anmount ah
BEnCregt RPN SIgetiey imeos JRES. RS 8F P%“mpat ic pain,
and Wedl eq%anc% sdch HHPRORLHARR éBB‘ err@ofHB @) duRBh bORBbMY virus (HPV),
further co r|S|n§ a secon therapeutlc agent. [00189]
cytpmeggeassiCM Yl end EpsicinrBdruviess @HB¥x hod for preventing
[00(158 bl ast ?ﬁé( é%sent rg)ven{] (Sna }nlc u%eI I %thn%rmﬁeatgng Igcln'crea{'I Hsa 01) kidney

r|S|ng mnlsterlng osal

dlséaﬁe (iapRdingGadliftragilvé glinorelondphuint atd dRabeeshrubel ehal dlsease) ina
Fornmula | (and/or solvates and salts thereof) or

MapEgd 6% B+ h@ﬁalt)wen@@ﬁmgéﬁanw@rl@&m Yajd mgpmkpd g tlteé@ﬁwtlea}IWg

eff%&.ﬁz? %%;g%%%gﬁ:%{lh& oPP %Qf%g@gg% #%I%ﬁesr ae%desr?tlts thereof) or a

cormpostitin thercof) ahd dletﬁiomllyﬂﬁirﬁmd cahptishpg sdsdmed picegentic agent.
ounds. for in vitro, | S|tu15ﬂ4d in vivo

C
100488 nosi Shepressnsdgatien e eePeYcnigE pARIasiEYte
imPinta B RAH AhRrhaPAL $ O RS RbmPAREL hétARSstering to said mammal a

therapeutically effective amount of a compound of Formula I (and/or solvates and salts

thereof) or a composition thereof, and optionally further comprising a second therapeutic
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[00191] It is also believed that the conmpounds of the
present invention can render abnormal cells nore

wE2si2479€ to treatnment with radiation for purpoBES2001/076340
kiIIing and/or inhibiting the growmh of such cells.

Accordingly, this invention further relates to a

48Met hod for sensitizing abnormal cells in a manmal

(0009019 . NIABPIsd R idvVeBRSIRRIuIWE § hhefiRA o%lsﬁag b ent compounds
conprises adm nistering to said manmmal an anount of

for ¢ro mpow fdsitof arbinmiploadibgricaldt ticatnzot ghmemneahdn sellst ergamsms or

osition thereof, which anmount is

assg‘fl?tggpfn\l?gpogécal %Oéﬁgt% zi ng abnor mal cells to treatnent

[00wDi]h raditas 4o beliHOd G} thddaiposhdsadfitidipi@fent fyention can render
conmpounds of the present invention (hereinafter the

abnogaal Gedls MBS HIYS fo freatmentywitle Fadédioadopuraeses aekibing and/or
{

1nh§‘tnﬁﬁ%§1g%es eoqrinle lhge'i = nC(?Iﬁ%gl)é?ﬂF ‘gt?on ﬁﬁh@ﬁreﬁt‘tésqo 91 method
forisersitédioatavahalr @l 653 mapaiad (4.1 thrnar[)J te %atﬁfbn( with Iratlativgy which

i ntravenous, .subcut aneous, intranuscul ar,
Comm%eéageemt%rﬂn&)tp saidripgramalyn apgypit egﬁ comppudafiFgrmulad (and/or
sol(raﬁ&st Ald ARt gf(ﬁ't o Qpok 284 %@reomhﬁﬁg%hnﬂg cfB&ive i i

active conpound adm nistered wll be dependent on e
sensmlh}tgcabnmemail gelﬂsrteateadnent Iwethsred/lemtt y of t he di sorder or

dition, the rate admnl i on,

003880051 + Rammre oo e S o i Pl riCnton grergipafter the
"acBV € 6&5{3&11{&93)'9@@ b€ 'eﬁ@eted‘@%ﬁ( fethod TR bhantd weivegsAdR:

is in the range of about 0 1 to about 100 ng per kg
corbmiyldm igh tSItfp ef actlday Thf;ﬂeeﬂ@h@ttsl ipcladoonal mutes, mbeduodgsal routes,
parggtﬁ%g 1njec%€1og (1n fl]lld e OretnO]I[lS Slé cguatne%usogltrtagl%cué?rdgll%t%vascular or
infyigf)efoplhl idHaRiton An@eectl) aadiidtratioh. g/ day. In sone

i nstances, dosage |evels belowthe |ower |imt of th

(00493 esai dhe amgentphghe asEvesempeundridaraigigeadeyvil M deeendﬁnt on the
I

LB ERSERShL vt 056e U058, s SR UEDr M faion

theldac_rpgeltmd of e campotind atd e disdedon of the ps@vabiak php#tibn. However,

ses for adm n strati ho t he day 0
anq‘f% tiye dpsage toiiy w&gﬁag%@ §§ ' 0é‘§ %O%W@r[(&gwgwelght per
da;pgréf&as@rs%b{ﬁalt io%ou‘é"%ttlﬁéfk%gie {inTRiE ﬁmm&@a&egew £70 ke

ents, “for exanple tho rein
huroamjtlois moutd eaoue t abwmy 0106 tad ke day eprefryabdpybmit 0tdgo about 2.5

| t aneous uent.i al ate.. dos
g/dlaqug‘f O&E?alpst&%%)o(ﬂ) ?ﬁesle%q;ls ﬁelgxgt ﬁ’“e wer 1 ‘rl(gfjéFg q#ﬁéesalt& range may
be RIdAS (hBE 88queR! wRREROShéH @SksEBY 1ar§@frdo@,&alm B¢ ellﬂgldyed ithout
formsuitable for oral admnistration as a ta

cal@al;gmvélampﬁull Blde pffwleproma@ that pist) largbiedoses 41o _rfﬁﬂlda‘fld@h@to
s QUL k@ os S YRR Qi Oh ARRSRLRL Al | Nl ection as a

erite sy i‘'on, SuUsp endior Or entitsion, for t opi cal
[00&941]1 ni st Th¢ h@ﬂe@‘ém@ﬁuﬁd bBabpicdek @@mtherﬁM off i@@balbination

adm ni stration as a 57 WO 2008/ 024724

withone pspor7esretrrapestip ety Hrexample thoserdesethed ihgegin. Such
co@&ﬁpﬁédt&kaﬁ]{hﬁ%g%! - gc?‘liléov%d '(t)&P '\Jparyg)g%l?eg&i ick ggg&g@ %%%Bhﬁ drEparate
doqmﬂ@mﬁtheﬁmihwd@dl comppasitd ofareawhdrdt. i ncl ude a

pvent i o phar maceut i cal arﬂgqiyef? or exci pient_and

0

lﬂﬂégﬁpound %Elaaaﬁmaﬁ@m@@ GORYOSILOR r §5ampleglg inpgdorm suitable for
oral Qcﬁﬁﬁ%ﬁﬂ&n ad DB apQife, pill, pERNet, REMASI RIASE formulations,

nmedi ci nal or
solution, suspension, for parenteral injection as a sterile solution, suspension or emulsion,

for topical administration as an ointment or cream or for rectal administration as a
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pharmaceuti cal agents, carriers, adjuvants, etc.
[ 00196] Exenpl ary parenteral adm nistration forns

WO p@BZHE2460l uti ons or suspensions of active cROPUNWETE076340
in sterile aqueous sol utions, for exanple, aqueous

rapyl e col dextrose sol ut.i ons. Suc dosa
B oL Bt S are Rl OFiitor RRB AT 1 1B 38T Haiits fofRgpritble for
smg{wa HAR iR M?F&%%'d%%g& arkd ﬁia%mhe&kluaecoh{p%hon will include a
luents or fillers, water and various organic
conyghtjaral Bharfnaeelmhalrmmm ﬁstaplenmmi@sqmmsd mrdlng to the
. desired redi.ents,suc
in QT g€ T Pl B0 L e R e R TR RS St aRgtor o
phé¥ateuti@@iNigBhS ] daddidrodj d\@bﬂs €4ts. cont ai ni ng various
exci pi ents, such as C|tr|c acid may be enpl oyed
[00d86jet her Enprplapapargnierabgdinintsggiemiosms inghidgoBiigng o suspensions
a
of %!tl%é IEJ)nr%p&ﬁ{dg 11?&91&1%% gg&% Sé@gg}ése $or e?('ajfn:pFe Eﬁgeoﬂp;gr &lteﬁe glycol or
de-Aadt E('blmn@isl Buch Hodage fc&hism:gn ag elﬁltﬂ)l}slwﬂ’bras 11?@@116@ u m
st earate %ilun1laur sulfate d.tal are of
10048k ul f onitgblppharmaceugsl sagiess ingydp in s eof rso’rvafgr and
Var'fdu@]ok%a'hlct %épseenfﬁayl"h% ﬁgrnpa%emll &%) go 1t'1&15§192fyt 1f"‘%f%g1r&fa%’ntam
tille atin capsules. Preferr mat eri"al s,
additieraé frgradicntnaichde flieaimgsebioders, mxbiplémn;sgeard tha) l:ikehl Bihus for oral

nol. | ar i ght pol yet hyl ene col en ueous
g fatiet sl fonaRig Yol Bl Sief i clremer ey b employed
tog@@l@} RitB W hAdlsisihRErad&lsuMeaLRBR WG nichRI®ind JERXinR®mplex

ombi ned w th various sweetening or flavoring agents,

mll@ftttberndrwlthﬁamd@ng@ggms dty@sasan@row feelatin rnéacaciae rAddiiignpilpig

nts or, suspendin ents eth
o e P RIRNAR by PR Gl G LR i oren
usefiil foo@bletiag p@ﬂibﬁsdsh Sbﬁ@fcomb@ﬁtl&f’s]ofmhhﬂﬂ&ypﬁ mBY R bk Bfployed

vari ous pharmaceutical conpositions with specific
in sffpudthagst filled galadincesnpdem FPrateerct msiiiale ﬁhewfme pglude lactose or

; i

mllg%ﬂ e%hn hgr}]l&ltséglg T \%51 hi e&oq}létf;{lgrgcézﬁgge sm a&&%ﬁ@&sﬁ@nmom or

elixPtsdre déuired fﬁm‘ﬁ)l&rdymnﬁﬁﬁt&m the Betive cbmpsuid thardntliray ®a combined
1975). [00199] NPLES AbbreV|at|ons QBU i i

wit VELIpHISSVAST g y[varipg Hrikse colodpg magesgor dyes and, if desired,

o0 et A SRR UL ATLLS A o

propyEnhglycsh gl/cerindiomeoiinanomsapereply| ) car bodi i mi de 58 WO

[00%_8?]3/ 232 gtscgéf g@ggg{é \(I)a?rlﬁo%és]r %harlr_nma-clz-e%tlcal compositions with a specific

arnoﬁ(ﬂt)of ﬁ’etNleNoNlp'ohﬁ& ERMBLAY! S Wil BapphRxakd HREOCRIRSPAAHR art. For
Hydr ochl oric acid HVN Isolute(r) HMNis a

exemm!es, peecR¢maingionfs Pliermangnitesd Ssicacnst Magk Bublgshmg Company, Ester,
Pa., 15.sup.th Edition (1975).

[00199] EXAMPLES

Abbreviations

DBU 1,8-Diazabicyclo[5.4.0Jundec-7-ene

DCM Dichloromethane

DIPEA Diisopropylethylamine

DMAP 4-Dimethylaminopyridine

DMF Dimethylformamide

EDCI 1-Ethyl-3-(3’-dimethylaminopropyl)carbodiimide
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efficiently absorb aqueous sanpl es HOBt

1- Hydr oxybenzotriazole LDA Lithiumdiisopropylam de
wor@Biodsehanol  NaHCO3 Sodi um bi carbonate NaGOMBUS00T076340

hydr oxi de Pd(PPh3) 4

raki s(tri phe hosphi.ne) pal | adi ur Pd2dba3 .
HATEG <7 o beney P ANEREBTNER B DAt o Byrmeyitonium
PdC12( PPh3) 2 h@xaﬂuorolphosphate

Di chl orobi s(tri phen])é phosphi ne) pal | adiun(11) Si-SPE
HCpr e- packed | sblydtogliloyicgridi ca f1 ash chromat ogr aphy

id THE T f X hos.,.
HNGRE. b ot hy - okt S R PR E HRTE isapespus carththat can
[00200] Gener affickxagabsEhh@leotorghfleons [ 00201] 1H NMR

spectra were recorded at anbient tenperature using a
rian Unitylitheexybaomimezplspect rometer with a

tari pl e resonapge: mcal shifts are
LD@&pressed in ggﬁ¥re §§P@§§?gﬁ?§tranethylsiIane. The
McOH | owi ng abbMethaabl ons have been wused: br = broad
ignal, s = singlet, d = doublet, dd = doubl e doubl et,

S
NaHCOst rj plet, godugpRicaenaton = nultiplet. [00202] Hi gh

NafEessure Li qusgyithrfamQar aphy - Mass Spectronetry
LCMS) experinments 'to determne retention tines (RT)

Pd@RH:)associ at edetmeks triphasylpersphipe)pabadread(0)usi ng one of
the foll ow ng. ne ds. ..[.0020 t A eriments

Pd?&E?? or med onggrlﬁ‘%?@?y Wﬁﬁ@%@%&ﬂ?@ oIOe mass

PdSRE@FhLPMEt er Uidhk&ﬁbfs@riﬁlﬁﬂ?lﬂh@ﬁﬁhir?@%ﬁﬂﬁnfdﬁ)11_00 LC

_systemwi th diode array detector es a Higgins.
Si-8PEpeus 5mi cr Bre-@rRed Boluke® sibigarflash dmematadraghy cartridge
THS:' /mnute fl ?%ghat e 'Iéhe initial solvent system was

5% wat er cont SFUPAG 0% % forni ¢ acid (sol vent A) and
Xabphacet oni t ri Ho-eidtia i, n8is(iglenfyphotphimOkshtfsel vent

B) for the first minute followed by a gradient up to
(00390501 vefenomaldier e s CPBHHIOB over the next 14

hiut es. 1 fi :

O AR sbEite AL VBl TS p ARl gl et 85 3 rian
Unjre idovarféeDMH z pspdétrenstePivih faari phe le€Soq arad riapo Ipeobe 5@ hdfical shifts

2008/ 024724 PCT/.US2007/ 07634 s.spectr ter.
areleixﬁli?é%fﬁtl% PRMHENRI%E to t%@n%igalﬁweﬁ_%ﬁfi@wg%% Wiitaps have been
used! B bRYal Anald $ LR, ARG od0E: RAST dduBR: RMbREAMBlet, q =

using a Phenonenex Luna C 18(2) 30 x 4.6nm 'col umm ‘anhd
quaate?, mf= nultipistit e f1 ow rate. The sol vent system was 95%

ent A. 5% solvent B for the first 0.50 m
008821 S Eredit P A ClorstoZirbir Mt ShedinBod (NS
expefinedittto BeRMAmeraiBnXimds (R1)4heassodidihdi8liorS bt Pérformed
system was held constant for a further

using one of the following methods.

[00203] Method A: Experiments performed on a Waters Micromass ZQ quadrupole
mass spectrometer linked to a Hewlett Packard HP1100 LC system with diode array
detector. Uses a Higgins Clipeus Smicron C18 100 x 3.0mm column and a 1 ml/minute
flow rate. The initial solvent system was 95% water containing 0.1% formic acid (solvent
A) and 5% acetonitrile containing 0.1% formic acid (solvent B) for the first minute
followed by a gradient up to 5% solvent A and 95% solvent B over the next 14 minutes.
The final solvent system was held constant for a further 5 minutes.

[00204] Method B: Experiments performed on a Waters Platform LC quadrupole
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0.50 m nutes. [00205] M crowave experinents were
carried out using a Personal Chem stry Enrys

WO pioslozd7e¢ TM or Optimi zer TM whi ch uses a si ngPEF/IBE7/076340
resonator and dynam c field tuning, both of which

oSorseEhean e e Heedanr e 3 b s g b oSy
det6@br HRl m%@a@n a{&s@ Wbﬁe&n@nbﬁﬁu{f@@@g z§ N&% 4.6mm

activity assay) 07] Constitutively activa human
colpmnand aREKY/ remteefé@é date.nfhersobent sy@tehswm%%:gelde@ts/% and 5%

SQ f en c.acti.vit at a final i 0 o
solf gt G Bl 6 S Grobgh e v efisbsbBp 1SRG GhEA 88 o5
sol¢@t B ®r eHétnck 04 ni3tuted. UL EBal SO FIAESRIDS RBE Eel@fcoﬁéﬂamt A9 further

usi ng reconbi nant GST-ERK1l produced in E Coli as
0.58@mgeteat e. Phosphoryl ation of the substrate is
(00388 E°" S AL VPRI R 5L SRR SGENDS SRRy By

IniGQ6™ @aDPendior'ad, WohyiGecy singiR- rﬁéﬂeﬁr@@naﬁﬁdndlﬁynamlc ficld tuning,
anti - phospho (Thr202/;%r204) ERK anti body cggju at ed
bothef aihidgivercpradueilely amheontiali Temmsspies framt) ng can be

S ted on Thr202 and
ac"tﬁ%gg%d i SEI%E %t ﬁbj%ain g&g@@@%@&rﬂe@amund to ERKL (i.e.
mhen the substrate is phosphorylated) ener gy transfer
fromthe cryptate to the al | ophycocyani n occurs
1002D61 o EXSP L T o El Rsp LR it P
[()()flb’y"](:)r es C?Bﬁ.ﬁlﬂ?ﬁ?\} Wa{eg %qn%ﬁ ‘ﬂ{utétﬁ l\f?ﬁﬁ?g%%ﬂg%‘gélin Qe dt r(3@115 18

anount o OSp ate strate pro
uscHlas sowese enaeymatid ed:temtyeiﬂ adimihgpnacmtrativh wethle kinase assay of 62.5nM.

fluyorinmeter. [0020 ds. are.diluted in
1003DE0r ' 0 TEiiseY Birorts e gy DRI dh e henes ot nhAP using
recSﬁBﬁﬁﬁ'@ GOTIERK | Prodi&edaa 8ol &s di¥utrdt® 0bPphoHBtid oo ht §ubstrate
defined as the concentration at which a given conpound

is detdisiadvand qBavsfiadhisingthil DRE adagentn swilicd bgsishial Tkesc gpesist of an

oGS LT bRk AL R
(THR36RYyr2DPPRAR | anEbo®t ¢dnyaﬁga‘t/e‘d| ty eﬂ@bi&@k@%tdw )i 13} aﬁﬁipﬁﬁﬁpho

MEK1 expressed in insect cells is as sou

antihedy seeopeisesclE Rl dyalhy plwwlilmlateéim@m?%@ndoﬁyrﬁw t\Néen both
antmola?e %re M 1§ Eﬁkglrtl% whddrd §t1bstl1—rgt% 1 ?ﬁc%ﬁ]ﬂ* i\]_fa%%iﬁ,;élngéy transfer

m nu € presence o
froﬁﬁhe m’@pfﬁ&’ﬁo t@éﬂ-lcﬁﬁlﬁ&oq@ramdume@ts ifolldwif@kk ciasios ab®10nat, ecsulting in
Phosphor yl ati on of the substrate 60 WD 008/024724
flupseseepesyertng emisd ghatispraerdiepldo Mscrmeriah 9% hosphqyylatrg substrate

prodi&a. FRAGKAIR. ?Wédté%fjusﬁyg[ Qn%ﬁiv@ell tﬂtﬁﬁﬁet&o nsist of an

anti- GST antibody conjugated to al |l ophycocyanin
[002B®I665) Enohpamdsni¢ dipkted pﬂDMSﬂtpﬁ(ﬁZb Bydifiod Yo &Rk buffer and the

i hody con ated to eur |un}cryptate. These are
fin g QDY oaS TR e redig fad o of 49/ m and 0. 84g!
[om?gpect | YRE YO, IR RBY hs PRQRSROA ARG Rafbich & 8RRERbSBSund

RK1 dual |y phosphoryl ated on Thr202 and Tyr 204. en

achiteh SQ%tlnblbdwé@f gpetrolpKundalues ERKalcylated usingdhe Xhét software

pacageéégﬁgligjyhosphorylated) energy transfer fromthe

[00211] EXAMPLE 1b MEK Assay (MEK activity assay)

[00212] Constitutively activated human mutant MEK1 expressed in insect cells is
used as source of enzymatic activity at a final concentration in the kinase assay of 15nM.
[00213] The assay is carried out for 30 minutes in the presence of 50uM ATP using
recombinant GST-ERK1 produced in E.Coli as substrate. Phosphorylation of the substrate
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cryptate to the all ophycocyanin occurs foll ow ng

excitation at 340nm resulting in fluorescence being
we@piosa24 hat i s proportional to the anount of PCT/US2007/076340

phosphorylated substrate produced. Fluorescence is

L fl 02
s Q59T bR et Bl B bR 1B egnsis of an
antﬁ@%@anﬁ%cﬁﬁéor?%tédﬁ@ allf)ley%b XLQ%S%HJ At a@lnpﬂorgpﬁch e

assay is 1% O is defined as th
(The o0 Ep2Par EBK aatibodhyi Qﬂm@agad\te numrm@en@tatecﬁh®v er 1Bodmt a final

| C50 |
corggioniee KT L0 g Fuisrbl TRCRHGE: TOBRYT BHOpIpsgybody
recb QAL HR P ARANYED siHorit RABh Shr 20 BarANe rA6k. Ie/nex Bbtlﬁ' dhBBodies are

an 1C50 of less than 10 gMin the assay describ
bousidtth &RK In(i Exerhpi thelsabstiratd i phoypboryddted hersegycwanar rfrsbsm the

e BRSSP 30 R b Jp, R

fluéefhtd Miﬁ%/ &hittcaehdt VeprogorldiBadl touicaioudX Bf SoskbriyRted substrate
i nsect cells is used as source of enzymatic act|V|ty

profdaeer diluorpsscaeesiaficticeted asipg e adtivell Hrosmetet-nut es in the

[00%?%]3 5 2 g S CBIHpéQF%lgI %Tgléutg(ﬁ L ;ﬁ%ﬁﬁ#@ﬁg gﬁ{iwmﬁﬁro %és:’%;buffer and the

findl MEM SOUBt ¢rAtagion $n fﬂletamlyeﬂl%nd quant i f| ed usi ng HTRF,
and reagents are_ supplied Ci shio. These, consist of

[00&h51ant i - EaTIGn s 45%*@9(1 é%)ﬂﬁ%@%‘%ﬁ‘@&rafﬂ?ﬁ #HYhiphy 8beY spmpound
ach@@%@%@@/ 1ﬂﬁ‘1@1tﬁ§ﬁ of" %Hﬁ]ﬂrolpf@z? 95!9@5( a?@ %gllcgl/aéﬂru %)thé\'gfﬁt software

ant | y conjugated to europirumcryptate. The anti -
pagrhgsphoiant.0bady recogni ses MEK dual |y phosphor yl at ed

0086577 GnERowsie Sreplar st LD EHubY ks than 10

uMMAGRe b8y dSWABE] @liRr ISERRMIRPNLbY I RtRE of BB @pounds exhibited
transfer’ fromthe cryptate to the ‘al I ophycocyani n

an Keso of bess bl SwiMg excitation at 340nm resulting in
fluorescence being emtted that is proportional to
t he anobunt of phosphoryl ated substrate produced.

[002 Zlor esCBR@EVPEE debRéft Rébay USIERYackivifidid 4568
fluorinmeter. [00220]. Conpounds are dil ut ed i n DVSO

[00348lor ¢ oCamitutivshy acsivaisd afabufast cxpiessehin inpacheglispveod as

the assay is 1% 61 WO 2008/ 024724
A [00221] The 1C50 is defined as the
[00c®9Icent r @hé av3a@ts ouhiadlmm f@1 30aninoepothegresandy @209 MOATP

.1 nhi bi lon f control O vaI es are calcul ated .
usipgres ETtMESfltm\%% @ UES @vléﬁt@reoﬁh%pg e?aﬂon of the

AR i RN S 8
Th&SxAMRIiE oF aCehti- G’SrTodmtfoedﬁbommga@&tmall[oﬁh)@zdjzarﬁo(‘?ﬁbﬁﬁﬁd snd an
ant?éﬁqs%ﬁf %Jj)ﬁeﬂ'g 1e)| antllbO(? ; CaO':I‘lljl(l)grgi,te to }irolf)i{nrl] %ryptate The anti-
phospho antibody recognises MEK dually phosphorylated on Ser217 and Ser221 or singly
phosphorylated on Ser217. When both antibodies are bound to MEK (i.e. when the
substrate is phosphorylated), energy transfer from the cryptate to the allophycocyanin
occurs following excitation at 340nm, resulting in fluorescence being emitted that is
proportional to the amount of phosphorylated substrate produced. Fluorescence is detected
using a multiwell fluorimeter.

[00220] Compounds are diluted in DMSO prior to addition to assay buffer and the

final DMSO concentration in the assay is 1%.
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i nes: [00225] HCT116 human col orectal carci noma
(ATCC) [00226] A375 human nal i gnant nel anoma ( ATCO)

wQ 0®3aY47280t h cell lines are naintai ned i n DVBMTFUSRD07/076340
(1:1) nmedia (G bco) supplenmented with 10% FCS at 37C

00221100 3 SRGE AR dorged St LR G ot G s £ e o R v

ac@élvebey%snmlambn o@rcsn@aqp%%gdaltl@s &b ESI@&I@(&H ugfagqmmﬁt sdare
of compounds in 83% s are growmn for a

padkage (versitth0.5and an equal voI ume of Cell Titer-d o
002320 el | b RTRgEner e B0AE0r FRpRREL s pkioRct ¥ R of ess

thapisqpartional to the amount of ATP rel eased (and

therefore proportional to the nunber of cells in the
wel |') that can be detected using a nultiwell

[00'25 nonea_géohr/l‘#\gﬁ_%iﬁ]sllépoqlfgr%gn A§sa§§fl ned as the
entr ven compound achi eves 50%
[00i22|h]| bi t i Oompbumdsni¢ ekted E%Gelllpﬂou%ataﬁﬂsw wilgathe dbllowing cell
. using the XLfit software package (version 2.0.5).
lings$h0230] In this assay, conpounds of Exanples 5 and 10
[009%5']' bi t egicgn 1ECS0 Rﬁmé@%ore‘:ﬂﬁ&r&goﬁw(A@C@ t her one of
cell lines. [0023 Phospho-
[00@6]I BasAé]75\ssay [ﬁlﬁlﬁaﬂl]nattgmnomdmomaéAfF@ﬁ)ed in a

b h ERK .ELI SA fQl | owi [
IUO??JH o B S e coPHRAIERR (e el QoS
Hé@ced WP 2BAIFASB A3 A iR s9pE 09 RaRtdifR] Ao ATCC)
00235] Both cell lines are maintained in DVEM F12

[00@18]1) neticls ¢aispregy in %@rm@llem%m #&,W0taellypdl paSager BtEurs they

ares3adiedl 1 MrBabiehirSfont SR EOBbGhis clP S RM TR freggrown
for 24rthte2h 2drRl aneqREAISQMuh® o ICEN B !Tlo G RN PEGhE QAN dllded to each

compounds in 0.83% DVSO. Cells are grown for a 62 WO
weBobgs bpasthg cebmndszoenice rdBamesedt skl ppapogionakte the amount of

ATP r)él%gse\ﬁ” (%.]1{11 ﬁl?fe%kgﬁb\é\%?o#é%bl J&% %Ee%ﬁﬂ%gﬁ?g%ﬂs%i&an be

detbétuddsiogh haltawell luncinbated with prinmary antibody
pho rom rabbit) over-ni at. 4C. Cel Ia

nti - ho ER
l00§?%1 i ncuE ﬁs éﬁtt fFf‘rdcﬁSlﬂ&‘? ERCCtEgiog 8t M%glmmp
acHI%@) 58NAnmiehRAlIrRBnPd]l. &R} Vhiaks £ Eztﬁlﬁgh%d B@l‘h& Qﬁé@ﬁﬁt software

using an anti- rabbit secondary an y cofj ugat ed
padkhge ofvlensmne%ﬁémt Al exa Fl uor 488 dye (I\/bl ecul ar

bes e fluorescen th
00330 or b I Prvsststn g onas of BsEREiedS Ahhi TR bEt B G o fes
thaﬁﬁb%miit?éltheﬂﬁﬁleBﬂﬁe&lﬂiﬁes':' uor 488 signal is
nornalised to the Pl signal (proportional to cel

nunber). [00237] The EC50 is defined as the
[002311°eNt T BYAQp A 4BhSInS ERK B FRNRPHIGy

[00232] Compounds are tested in a cell-based phospho-ERK ELISA using the
following cell lines:

[00233] HCTI116 human colorectal carcinoma (ATCC)

[00234] A375 human malignant melanoma (ATCC)

[00235] Both cell lines are maintained in DMEM/F12 (1:1) media (Gibco)
supplemented with 10% FCS at 37°C in a 5% CO, humidified incubator.

[00236] Cells are seeded in 96-well plates at 2,000 cells/well and after 24h they are

exposed to different concentrations of compounds in 0.83% DMSO. Cells are grown for a
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achi eves a signal half way between the baseline and

t he maxi mum response. EC50 val ues are cal cul ated
waism247e XLfit software package (version 2. 0PGh/US2007/076340

[00238] In this assay, conpounds of Exanples 5 and

e e e et Mt Tomioyro e 655 Tiadu et e fibysibfith Methanol,

Fol‘fﬁv@ﬁk ‘B[d%kﬂl'gcv@ﬁﬂ MBSTAY, @SSN fied BArs & finchbdt@PRAR rlrnary antibody
| 6wi ng the procedures of Guillier et al (1995) J.

(an@qglosmh\peERKéﬂmz)abbgyovﬁ-mgm ap4 @olCdtlle afpg@)ubg@ldmlﬂnPropfdlum
tod P fibsesia ol EERTS i RePats &l GG RRELGHE an ani-

rabmr@éaonum@ema@uyado@wga@m@ﬂwmroeescexﬁfAlefa Hluboags (Molecular
-78C, the solution was rapidly poured onto a be

progey)i Hhaciiporewsancs inaralysedrusing the Asemen Explarcs 4T TP M@n@ch) a laser-

o BRI DS CATR QPRI s v
sighdli(propo3onall tp ceThembed)ati | e organi c solvents were

renoved in vacuo apd the renmai ning aqu S suspen5|on
lﬂﬂ&é%l extr EE? Effsodp tdﬁP 1RRdeaAsig congpryegtiop at Wﬁ@;@ ygn copppound
o L R Ll A S g Vet
areihkeutamiulsn@”the Pﬂhﬁt B@ﬁtWab pavkage dgeslof 310.80 m nut es

| ted filt . T | hed
0258 Sor b etwgt comnbis ofBiargniSs 32ud ol ShBRETE B oftes
thaf QURAM RcidiRer BndVBf the c81Plihgk. (3.2 g, 61 % . [00242] Ethyl

4-chloro-nicotinate ci 0O N~ o N 63 WD 2008/ 024724
PCT/ US2007/ 076340 [00243] A suspension of

Wﬂé ﬂhloro %c acid (3.0 g, 19.0 mmol ) in thionyl

% orlde—ggg&ﬁLg—mas heat ed under reflux for 90

[0024out es. 4 AH@b-EeAnidgid 0 anbi ent tenperature, the
sol uti on was concentrat ed to dryness and t hen
azeotroped with toluene (2§ x{50 m) to afford a
solid. The resultant soli socadded in portions to a
cooled (0C) solution of nol (25 m) and DI PEA (15

m). The reaction was stirred at room tenperature for
[0024hjour s Foldowiagticembeaiued of wldicua ab €f996 pJ . MargeChdrid 550(2):292-

o Bl LT R B0 AL S B
THIRYE nflf hada i u-sadbitiand (9 grﬁ@ﬁmﬂ‘&ﬁ&ﬂ(’d& a@a@@nta%msphere

give the title conpound as a Brown oi |
Afttt—ll v 3t EDRIC3 thespOvidn)wag. ra@ diyspoutdd) onta bed pfisoligl COBcotained

witglzn’:a %}_éo,nlll%gﬂﬁ . é%er?aﬁl?obvﬁnéﬁl? r%cﬁﬁrf{%(g}lb%w o véarﬁlSto(a%ibient

temperature the solution was quenched with water (30 ml). The volatile organic solvents

were removed in vacuo and the remaining aqueous suspension was extracted with diethyl
ether (3 x 100 ml). The aqueous phase was cooled to 0°C and the adjusted to pH 4 by the
addition of concentrated hydrochloric acid. The resultant precipitate was aged for 30
minutes then collected by filtration. The solid was washed with cold diethyl ether (10 ml)
to afford the title compound as a white solid (3.2 g, 61%).

[00242] Ethyl 4-chloro-nicotinate
cl 0
DA
RN
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[00244] 3-H dy

roxy-thieno[ 3, 2-cl pyridi ne-2-carboxylic acid ethyl
W@21081024704 O CH N [00245] To a cool ed (5C) stiPCEUS2007/076340

solution of ethyl 4-chloro-nicotinate (1.55 g, 8.4

100338L, coro Ry RS PG Ao DRl aci 3.0 Gl e egigny!
chlaﬁa@gphﬁlr) vas W@ﬁe@%’d’e@' SO fBPV Byl ele ARE caouﬂg% am®R%

di spersion in oil, 868 ng) in portions over
tempicraturesthe Splutien wgs verscnioaied oudipness aﬁd:thfeO razemromdlmtééoluene (2

x DI Borf P TR R oS RRELG s L contan )
solM@étﬁde dtisenb) (25a61) dhd DERERY 15 he). addirdadcon Ghs aaedd £ réshd

1 m), and subsequently concentrated to provide a
tenipsedgterigdor 4rheury g garcopiatep A viqup Sskue W@t%’giqm@tw added. The
t 0
sol kol I xSl S AR P bf Bb R bt s
we(elcﬁﬁedniv):r sotingn Gﬁilfdld: thed concgaaﬁated phgise tlvmlsirdnqd)uo& a$ a brown oil
sodi u ul phat filtered and evaporated t ive
6 351410 THEVUR fepGhed Eara e SRR & G nyts hikerd. 741 o,
) 7=t f tyit 0 und as
J Beﬁgg{fév%oi? 34?4 9 J 7031%%21{)0'1&'3% y J/?gsz?H?
[0024211 m B-HyMidky- thl@ﬁIZB. 2 (32idGie-2-carboxylic acid ethyl ester
3- (Nonaf | uor obut ane- I - sul f onyl oxy) -t hi eno[ 3, 2-c] pyri di
ne-2-carboxylic acid ethyl este 0O OF FFF SOSF
0 OF ~F F F N 64 WD 2008824724 PCT/ US2007/ 076340
[00247] To a stirred sol uti H
3- hydr oxy-thi eno[ 3, 2-c] pyri e-2-carboxylic acid
ethyl ester-(1.3 g, 5.82 and DVAP (35 ng, O0.29
mmol) in DCM (10 m) at 0OC added DI PEA (2.5 m

0035551 a”dl)eﬁ?%ﬁ)é&‘fr‘?r%bqiv% PR T R 38 4

mYE P akibi SR Epth QcEtROMBid @tﬂ?leds&lr 2.6 n@dNB 8 inirhé1§ ¢h arth@lroal DMF (30
addi ti onal 20 hours. e reaction mxture was dil uted

mipinder BERNFEEBCRPIPhared wam@,ctﬁédomumﬁlmmdé (2{-Bornel) 60%iléspersion in
oil %I%ﬁ%?t %Hﬁf %TS ) é)s g&% dStnglng %¥§t§nu%8 (11[ for 10 minutes,

tere eva I've a
folk@lwled b¥hes bodrs Wﬁ%omuéﬂnf)etedlr@yrhfeh&&hoﬁ hnmmt A0 ﬂaplln y{uenched by the
Si - SPE, pent ane; . di et et.her, gradient 100:0 t

addyerse)) witer @b eidifed ttyt 1: addigomatirgtiagcia (1 g ud Fssauently
cot%h%tgéﬁ%%&%r&%%}a 2&;4411&%?%%&%&1{1%“%% Bgr‘u@éégd ]5@‘%16611146@1511 LR (150
ml) and water (100 ml). The layers were separated and aqueous phase was extracted with
DCM (100 ml). The combined organic phase was dried over sodium sulphate, filtered and
evaporated to give a solid. The solid was triturated with diethyl ether : pentane (1:1, 15 ml)
to afford the title compound as a yellow solid (1.5 g, 81%). LCMS (method B): Ry =2.21
min, M+H" =224,

[00246] 3-(Nonafluorobutane-1-sulfonyloxy)-thieno[3,2-c]pyridine-2-carboxylic

acid ethyl ester

FFF F
0.
s ._SMF
= 0 0
\ FFFF
N
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[ 00248]
3-(4-Brono-2-fl uoro-phenyl am no) -t hi eno[ 3, 2-c] pyri di ne

WO 2008/a2450kyl ic acid ethyl ester 0 o HF S N PCE/US100B076340
N [ 00249] A degassed sol ution of

O03F AT o TES0RE BORIRT G by il G b acid
ethgl@lte)r (13 gbs @Q@maolf) |aH&)D®@Q%’ l“{l%%% % 2@@1&&% intb@®1 (mmlnb) at 0°C was

addedrdPI)’Eéxr(d 5 IDBUJZ(OsmalOI) ang n@éaﬂmt)utylﬁul§ajiybﬂn@‘1<(el(ln’i6)rnl 7.56

1R AR BB e P R P Rk Bt Boorn Wit ohd e
forta WBEiKi3halN® HolAN Théitdabli@bmmithrde velshlutcacaitabe M gﬁ) rm))and
The resultant sol ution was washed with water

waghefgrithovater S9dnintkaereatie phisg was wodaeq. slried over seé@labsqlbhate
I u e
e G PPl SO Soimp Ao T TS BERaBE Db graphy
(Slé&PIB:,‘ pentaiea di el etl&ﬂ gl&ilém 100:030)70130) af 4furd thdétld donpdund as a
d whij t lid 64% . L t h
COIBBII‘ISSR?H wlggly%ywllﬁlseeq ;psl]oﬁtlandlé@élﬂggngg’ lﬁ%{&g@i\/l%eﬂ(lo?m: (1){(1 =4.46
min M2HFEWQRO- 4- i odo- phenyl ami no) - t hi eno[ 2, 3-c] pyri di ne-
Z-carboxylic acid ethyl ester 0 o HF S N N [00251]
[00A4&]| xt ur -(&Bromo-2-fluoro-phenylamino)-thieno|[3,2-c]pyridine-2-carboxylic acid
(4- bromo- 2-f 1 uor o- phenyl am no) - t hi eno[ 3, 2- ¢] pyri di ne
ihy—hﬁ&ﬁ‘és WD 2008/ 024724 PCT/ US2007/ 076340 car boxyl i c
acid ethyl ester (209 0.53 mmol ), copper (I)
i odide (5 ng, 0.026 mmol )}, osodium i odide (159 ng,
1.06 mol ) and trans-N, N -di et vyl - 1, 2- cycl ohexane

diamine (8.5 1, 0.053 N , 4-di oxane (1.0 nl)
ur nder an ar gon
e (5 g, 0.026 mmol ) and

was heated at 105C for 24

at nosphere. Copper (I) io4i

trans-N, N -di net hyl -1, 2- cycl ohexane diamne (8.5 I,
[00Q4953 nml c)e m&&sﬁd@&ﬁo@l@dﬁ@ﬁtﬁdm&t@@ﬂlJsﬂﬂf&@rlcﬁ@')-tlﬁenom 2-

further Once the reaction was cooled to room
C]pty@ﬁ@@ﬂactaub@yh@ meidreihet gster (483 npa Pt§3tmaabd4-biyspeddhioroaniline

e SRR LA S B LI
DBRh@d6 MO@M@PﬁﬁGlu‘éhé 0 ROMAs30b d]@‘tt):d tolMEcr6 Wi if@@iation at

organic layer was dried over sodium sul phate,
15¢°Clfoet @aninmes. dhapucaeraixtgivasiteoledde @Imblenh@nmlrarﬂﬁi@ dign

diluted with ethyl acetate (30 ml). The resultant solution was washed with water (20 ml),

dried over sodium sulfate and concentrated in vacuo to give a solid residue. The solid
residue was purified by flash chromatography (Si-SPE, pentane: dicthyl ether, gradient
90:10 to 70:30) to afford the title compound as a white solid (210 mg, 64%). LCMS
(method B): Rt = 3.78 min, M+H " = 395/397.

[00250] 3-(2-Fluoro-4-iodo-phenylamino)-thieno[2,3-c]pyridine-2-carboxylic acid

cthyl ester

[00251] A mixture of 3-(4-bromo-2-fluoro-phenylamino)-thieno[3,2-c]pyridine-2-
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by flash chromat ography a Si-SPE (eluting with

pent ane: diethyl ether, gradient 90:10 to 70:30) to
wa@tdosnzh7ehe titl e conpound as a yell ow solid (RGHUSINT/076340

74% . LCMB (nethod B): RT = 3.97 min, MH+ = 443.

00252] . .
cur @Cr@#@ﬁ%ﬂﬁﬁ%@&%ﬁ% 7 3mme0) canreeibogids. @ & o amoD
sod@urﬁ %(ﬁ@é(G’ﬂSQ (ingaq| (ﬁS mioB)and ,tl%hﬂNtheﬂ{yllg2?lc3}clohexane diamine
di oxol an- 4-yl met hoxy) -.am de tO S
(8.5 ul ]Q.053 ﬂﬁnoD@@IS&}lomnm(i(ﬂunle v&@ﬁ heated at 105°C for 24 hours under an

fl -
aregh o asel boei Conet &919@@% ad @ro%erema@ 3 g |¥l'm%'m? 1,2-
cyc@&i{éﬁ%@dlmﬁ% &3 U605 ﬁl%ol)zwgﬂe’adg?dlgnd 1‘[@5911% c&ﬁglued for a further

ethanol (2 m’) was heated at 65C for 45 mnhutes.
24h. é}mb nlmremt»dnwva coakd te crore tehetatarct the mlameaJWHSJ]mdtloned

v L 8 e e O AR i Sl AL, T fers v

sepafdednd(t a(ﬁlegug#ﬁﬁé fd eitilac%dd&bi@ﬁ(Qm '(fb ml). The combined organic
yl met hyl ) hydr oxyl am ne ny, 23 mmol ),” EDCl (27

laypipwasodrics! qmniiqdlum@mh@t@,lﬁlmy@d arGi %pmatﬂd)thqntdie DtSREA V(?EQ)urlﬁed

d Aft r sti
by Pt crep B b SESRAr hrind il iy sder Sl $h:10 1o
70: B@)’tb'a‘ffo@@ﬁl@ thietosReBuRl My yare! @lia ({ R0mgl 7498nd.0MS @fhethod B):
(20 . The or%anl c layer was dried over sodium
Rrsid. %%WIBM‘FHTFé‘ 8d and evaporated to give a yellow
[00??] The3 ?Q lFJlY@OQ’ 49185(5 hglgvlamfmfoi ﬁﬁglo‘f? Q%%%%Qf-gﬁboxvlw acid
I - SPE, “pentane, et nyr -acetate, gradrent
((RHQ. B@méetioy1 df BipdickdletyimbBocprpodad as a yeI I ow soI id
(18 nyg, 30%. LCV5 (method B): RT = 3.09 mn, MrH+ =
544. [00254] ot
3-(2-Fl uor o- 4-i odo- ph am
2-carboxylic acid ((R)-2, 3-
WO 2008/ 024724 PCT/ US2007/0
N Sli NJ[00255]
[0025312- FI udrroxure ofl 3~(ptikeyd-dnddvephantilasmod)3heno2p3 e Jpotiidiee-2-

ac
corbp R e300 SR 0re b RS hAN P VR o o h: (281 012
mnidl) arfdt @Fandl hiWes HEhedat §2d fon4s ABiiaN The teacibn mttbre was
concentrated hydrochloric acid (1 drop) added. The
congientrajedthgm gzeotroped with toluene (2 x 2 ml) to give a solid residue. The solid
residue was dissolved in anhydrous THF (2 ml) and O-((R)-2,2-dimethyl-[1,3]dioxolan-4-
ylmethyl)hydroxylamine (27 mg, 0.23 mmol), EDCI (27 mg, 0.14 mmol), HOBt (21 mg,

0.16 mmol) and DIPEA (59 ul, 0.34 mmol) were added. After stirring for 19 hours the

H e eno[ 3, 2-c] pyri di ne-
ypr opoxy) - am de 66
0 HOHO-\ONHF HO

solvent was evaporated and the residue partitioned between ethyl acetate (30 ml) and water
(20 ml). The organic layer was dried over sodium sulphate, filtered and evaporated to give
a yellow oil. The oil was purified by flash chromatography (Si-SPE, pentane: ethyl
acetate, gradient 80:20 to 50:50) to afford the title compound as a yellow solid (18 mg,
30%). LCMS (method B): Ry = 3.09 min, M+H" = 544,

[00254] 3-(2-Fluoro-4-iodo-phenylamino)-thieno[3,2-c]pyridine-2-carboxylic acid

((R)-2.3-dihydroxy-propoxy)-amide
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allowed to stir for 2 hours then evaporated to dryness

to give a residue. The residue was partitioned
whease412aqueous sat urated NaHCO3 sol ution (10P@/Y$2007/076340

water (20 m) and DCM (20 m). The organic |ayer was

separated, dried over sodium sul phate, filtered and

evaporated to give a yel ow" i de The solid was

purified by flash chronmiogr Si- SPE, DCM: MeCH,

gradient 98:2 to 92:8) to af d e title conpound as

a ye||OMISO|id (8 my, 509%. (frethod A): RT =

= 504. 1H NWR (d4- MeOH, 400MHz) 8.56

[00@§5] I H) 3 (%—F@.zpr@-d iodo-phenyparpino)-thi¢go[3, 2 -cyyridine-gcarbgxylic acid

((RE%’, -élngbtlgl-éléiql&?oq%-’ -ygpé@ %}86%#1 eirgmg'z%i n@qg) )Z_le’gzlissolved in

rneﬁl)anolﬁ(l a9 3n(9 éor(cﬁmtratéd-l)ydr&hf&-léadﬁdi (1( daop Redded STHEm B tiré was
H% 00256] EXAMPLE 6 [ 00257]
allosw(dztto BHb RS 2?%&?8%@%@%%%@5@ 19 &rop silug] Pis iesidpewas
r [
par‘gla(o)tff(egl ‘t%ﬁ%%’rény %at%it@mNgiéI’éﬁﬂ s%ﬁb%ﬂ KIIdOmIiI-)I’ %aﬂei £28 l’ISﬂ) Nanii DCM
(20\ml)j TiBr org&hl[: (IIQIEI‘S%]&S geparaxddydaeddver sodium sulphate, filtered and

r ono- or m no ridin
evibgtetebip R TeoReTtdod iy o Bt BB g Mool FaS Gy (o'
SPE%@N/P SM'E'@Q" g?é?llléﬁtt HY: '2 t6 9289 tdhfford tﬂ@tltlé@ﬂ?ﬁﬂouﬁﬂ ds a yellow solid

met hanol (2'm) was heated at 65C f or 45 nut es. “The

(8 mgaZ% bh M X (methodds: Reobcminadved | | 7 5043c l}leMﬂé hd4-MeOH,

«ofEPHE 8BTTED Cal Ry TFe7 e MBS €D SRRy g - 10

HzTHEHZ 1H),)7.2nd, D=(8(ﬂ{z21}2) dl(m{ﬂ@w 8.5 Hz 8 5 Hz, 1H), 3.89-3.94 (m,
&ﬁns di oxol an- 4-yl et hyl roxylanlne (22 ng, 0.18

1H pyrpl 6y 3.8 L 2K R 3. %93 5@)(@2 HOBt (17 ng, 0.13
mmol ) and DI PEA (48 |, 0.28 nnol) wer e added. After
stirring overnight at anbi ent tenperature, the

[002686)ct i oNEXKIAMIPEE 6was concentrated in vacuo to afford

a_vel low.r S|due he resultant resid mas |s ol ved
[00,2ﬁ¥]et hyl 3+ 9 pra+phen _mu, thien A-carbpxyvlic acid

rHO!J. @) 1k3d5‘>§)1£ 10, b Ohgdbhe or gani ¢ | ayer vas

Sol at e rie Ver so |un1sulfate and

concentrated in vacuo t yell ow oil. The oi
was purified 67 WO 20 37 4 P EE U82007/07634O by
o or

flash chronat ogr aphy -SP@ et hyl acetate,

gradient 90:10 to 50:50) to Bdhe title conpound

as a yellowoil (18 ng, 41%. "Lcvs (method B): RT =
[0035918 M NA midhite of 3496k AHS8-2-1FepBEnylamino)-thieno[3,2- c]p dine-2-

3- (4-Brono- 2-fl uor o- phenyl anmi no) -t hi eno[ 3, 2-c] pyr
carb@g}élgra@@)@hyl@stgg(% mg, 0.09 mmol), IN aqueous NaOH solution (O 10 rnl 0.10

mmol) and methanol (2 ml) was heated at 65°C for 45 minutes. The reaction mixture was
concentrated in vacuo then azeotroped with toluene (2 x 2 ml) to give a solid residue. The
solid residue was dissolved in anhydrous THF (2 ml) and O-((R)-2,2-dimethyl-
[1,3]dioxolan-4-ylmethyl)hydroxylamine (22 mg, 0.18 mmol), EDCI (22 mg, 0.12 mmol),
HOBt (17 mg, 0.13 mmol) and DIPEA (48 ul, 0.28 mmol) were added. After stirring
overnight at ambient temperature, the reaction mixture was concentrated in vacuo to afford
a yellow residue. The resultant residue was dissolved in ethyl acetate (30 ml), washed with
water (20 ml) followed by brine (10 ml) before the organic layer was isolated then dried

over sodium sulfate and concentrated in vacuo to afford a yellow oil. The oil was purified
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((R-2,3-dih, d~ypropoxy)-amde HO HO\ONHF HO9
-- NIli Br N J[00260] A solution of

W@2{080bt7000- 2- f | uor o- phenyl am no) -t hi eno[ 3, 2- cPEHUB0TIET6340
-2- carboxylic acid

by PO B BT T P REBERAlON 2413 b <hi e U afford
theaﬁlelo%ﬁipuhﬁ( 59a WZOﬂ: argthb 0@ peMs (Hhansaph: . dgs. o%ﬁm
t hen washed wi met hanol (15 m) before the desired

Mﬁioﬁ@%M%s el ut ed using 2M anm)nl a |n MeOH and the

dt earea
to-

ycalH)oxvhc acid

(RG-313- &B%rowoﬂ&%mgfeadl ent 100: 0 to 94:6) to afford
the title conmpound as an off vvhlte SO|Id (9 ng, 53%:

LCVS (method A): RT = 456/ 458. 1H

NVR ( d4- MeCH, 4OOI\/HZ)H08HOTSO ( 8 40 (d, J = 5.7
Hz, 1H), 7.94 (d, J=57Hz__1 739(dd J = 10.6
Hz, 2.2 Hz, 1H), 7. 16 (d, .5 Mz, 1H), 6.80 (dd,
J = 8.5 Hz, 8.5 Hz, ,401410 (m 1H), 3.89-4.00

[00269] 2H) , A&oﬁlﬁon:e)fs;(4(hmma+a}ﬂuqmqm€ﬂ3]1arﬁmmﬁuﬁmm pmﬁﬁmine-z-

curb g AF A opane b Saloele sy PR St 1580036 mmmoD
in &éth@ncg (1 ﬁﬂ)’g@amwd dtﬁo Eﬁ‘ Hs‘éﬁﬁé@ SehL- Qrchﬁ!ﬁdée"@ gfﬂT)ne\@@ﬁrldge was

heat ed under .5 hours. After coo

then siskeqet with ewpl@nalt (dﬁ er,ll) btferfsfbb desicsd mmhlctwn&elntedalsm@ M

th t ith tol 10
amiTof iR M e i SEGR LORRES Rt fork o o fikiug e
resiME kvad uﬂﬁéwbyeﬁaﬂlcbhaorﬁa@g@ghy (ASPE AN BROS, ceidia@nabo:0 to

15 n) and DIPEA (5 m). The reaction was stirred at

94:p biorafford Hsditleraepwopad as @ ofb white splih(ToacEi ek ACAES (method A):
f + 2 J ti _
Ry SO BEARIA R e A RO gl SR 00 0.1

5.7diganl)c7.phas @ a3 M i 6y 7c898(rdd B@d'() G5 X dt, e1H)he.r16 (d,J=85
H ) 014 1 ohoy e %%ﬁ%ﬁ;&h'( “@w‘ék‘iﬁﬁﬁ% 0 29, 3.57-
363zgpﬂzﬁ%59d\]—49l—|z ,763 dd, J = 4.9 Hz,

008/ 024724 PCT/ us.2007/ 076340 o 5 Hz, 1H), 4.44
(g, J = 7.3 Hz, 2H), 1.42 (t, J = 7.3 Hz, 3H). [ 00264]

lﬂﬂé'g érdv-ESyA%p£§73- c] pyri di ne- 2- car boxyl ic acid et hyl

[00262] 3-Chloro-isonicotinic acid ethyl ester
cl o
Y 9
N
[00263] A suspension of 3-chloro-isonicotinic acid (1.0 g, 6.35 mmol) in thionyl

chloride (10 ml) was heated under reflux for 2.5 hours. After cooling to ambient
temperature, the solution was concentrated to dryness and then azeotroped with toluene (10
ml) to afford an oil. The resultant oil was added dropwise over 10 minutes to a cooled
(0°C) solution of ethanol (15 ml) and DIPEA (5 ml). The reaction was stirred at room
temperature for 18 hours then concentrated in vacuo before water (20 ml) was added. The
solution was extracted with ethyl acetate (30 ml) and the organic phase was dried over
sodium sulfate then concentrated to give the title compound as an orange oil (1.1 g, 94%).

1H NMR (CDClLs, 400MHz) 8.72 (s, 1H), 8.59 (d, J = 4.9 Hz, 1H), 7.63 (dd, J = 4.9 Hz,
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O O-- OH N [00265] To a cooled (5C stirred solution
of 3-chloro-isonicotinic acid ethyl ester (1.11 g,
W@Z@smmlzéy and mercapto-acetic acid ethyl estePCl/LSB07/076340
, 16.7 mml) in anhydrous DM (20 ml), under an

0 5%85/‘1%?4@%%&@5 hE #“aiﬂ?q@tfﬂgd”%pﬁ?l{)l ons over 20

[0omsmlut es. 33hdiyDBideR TeMHvHAHRD alrb &1 QkiddlhyI Bkt es,
foll owed by 18 hours at roomtenperature. The reaction

m xture was then quenchetNby the addition of water (5
m), acidified by the addi oigh of acetic acid (1 m),
and subsequently concentrateg tg, provide a residue

The residue was partitioneddb¢tween ethyl acetate

(150 m) and water (50 ml). organi c phase was
i sol ated, dried over sodiuf ul phate, filtered and
evaporated to give a yellow oil. The oil was purified

[00895K | ashTo elepoled (DD apmd fcbitiru, 3- ﬁéﬂltofai?@lictéﬁﬁglﬁcid etlhyl ester
0: 2 7 i
0 BTl R LOH GedlbEid §17 A5 8oy 16 ol forous

DMB) 20%1)—ur21€53n fiigbn aMiddphere, Wadaddb®Ofith hydrlde 15. 6 mmol, 60%

3- hbnafluorobutane | - sul foLiyl oxy)-thieno[2, pyEi d
dispefaiop i @il EXRyNg)dn paetions evendo rewtesoSt@ﬂFg TS cmtgll@ gt§'C for 20

rmrgxt?cg: d&lo’%\/eﬁtw:\fgrl}h%g&%@g%m T&n%rgt{ﬂ‘er rl"gg r X(Hf ﬁl%gur% wdas then
queﬁlbhqd byesit additi8bof mgter 45 20), Hﬂﬂifﬂedaﬂdheﬂh&&ﬁldﬁﬁ amgt;lc &i@U ml),

DCM (12 oC dded DI PEA
andfﬁl.%ge%%gﬁbj C%antr?é?rgaeq naytaw% a€%ﬂﬂ1@‘§ﬁ??%$§ﬂsldPF Vs %a@tle@ecb‘@etween
cthf acetale é{é 0 toln)d Wﬁ%} 6 mm&%ﬁc bﬂe?serv&%@% 1@&1,%%& &

S war roomt ature~and” stirred for an
sodagidistipbata) filkGehand @apd'ﬂa‘eedrte aoteiagyellmmdil e we svadipucifiedi by flash

i t 0 d t h, wat 0 T ‘
chr\éV'F‘@{.{)ﬁfDCﬁ\{'E; (SO9PE Jn Bt SRINES at\émo%fﬁ@]\eﬁgﬁ%éét 3&@@)it? RS ghe title
R R e

i ethyl ether, gradient 90:10 to 65: 35) to afford the

[m%h&le cot

St andfng—(© ~ 2-Cals cale
aciflethyl &8erWO 2008/ 024724 PCT/ U82007/ 076340 MH+ = 508.
[00268]
3-(4-Brono-2-fl uoro- pﬁanylan1no) t hi eno[ 2, 3-c] pyri di ne

- 2-carboxylic acid o
o;gf%

[00267] To a stirred solution of 3-hydroxy-thieno[2,3-c]pyridine-2-carboxylic acid
ethyl ester (950 mg, 4.26 mmol) and DMAP (26 mg, 0.21 mmol) in DCM (12 ml) at 0°C
was added DIPEA (1.8 ml, 10.2 mmol) and nonafluorobutylsulfonyl fluoride (0.99 ml,

5.53 mmol). After 10 minutes the reaction mixture was warmed to room temperature and
stirred for an additional 20 hours. The reaction mixture was diluted with DCM (30 ml) and
washed with water (20 ml). The organic phase was dried over sodium sulphate, filtered and
evaporated to give a yellow oil. The oil was purified by flash chromatography (Si-SPE,
pentane: diethyl ether, gradient 90:10 to 65:35) to afford the title compound as a colourless
oil which crystallised on standing (678 mg, 31%): LCMS (method B). Rt = 4.49 min,
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ethyl ester O o HF S NI \ Br N [00269] A degassed
sol ution of

wW@2qoanonae4 uor obut ane- | - sul f onyl oxy) -t hi eno[ 2, 3PCT/US2007/076340
c] pyridine-2-carboxylic acid ethyl ester (678 ng, 1.33

)| 4- br ono- 2-fluoroaniline (329 ng, 1.73 mmol),
M%E%%)%% (61 my, 0.07 nmol), Xantphos (78 ngy, O.14

[0026%) )  ang.(4PBbn6I08udro-phedF i) thibib[b @Lé]ﬁﬂ?dlﬁg&ma}boxvhc acid
was subjected to mcrowave 1rradiatron at ~ 1I50C for

cthy estgres. The reaction mixture was cool ed to anbi ent
tenperature then diluted with ethyl acetate (70 m).
The resultant sol ution was yashed with water (20 m),
dried over sodium sul fat8 and, cencentrated in vacuo to
give an orange oil. The purified by flash
chr omat ography (Si-SPE, pgnfa di et hyl et her,
gradi ent 90:10 to 50:50) &f@l | ofe: by crystallisation
fromethyl acetate: pentame to provide the title

[ﬂﬂgggﬁp %.lf.ndA eggss%oil{n&e%qs_ﬁfl i-g@&gﬁ%ggutf%g%bﬁfol‘ny 0X -EcrI%terl?octg 3-

clpgrifide Bl e@bdeydic hoidtizhesiyt @78 A, 1 tmlrﬁm@[)m&cﬁa}lmrﬂwrmmne
2-carboxylic acid ethyl ester 1 0 S-- NN

(32?@@@7117]3 mmeiDx Pdadbapel mg, 0.07 mmol), Xantphos (78 mg, 0.14 mmol) and

B%& ’b oxyfznngoll fr)lrtofu% (}f/m@m a%%)ﬂ%]ﬁ%gg ?01[11126603\5f%]ep ¥rafi5ajtlon at
1509@&1@1&%10 ﬁlllﬂuwso thé eeaeﬁomixt@reaﬁa@ dBBRU)}e amBRei tMpkRdirdehcn

dlhtgt@(émﬂquthyl a@nt@féﬁﬁ/mﬂh TQe topeltaat sadafien wranpshed withowaterg0 ml),
dn%)d 9\763 su [flke (Jiané cgﬁc%ﬁéytgd gnlv cumtc) ﬁlW@%n '8?@%8 glla{'lﬁl((ﬁ-) ?%as

UI'S unaer an argon a

puﬂlﬁi&‘ﬂ telefl4sh ch’gqme@o@%lﬁlyTQMSPEapdltiﬂeaﬂﬁ:th thet;i igrerlidny D010 20 50:50)
ycl ohexane di.am ne nP wer e added

fO”é?W&d RESEYSHYlIRgAR ifﬁ‘?ﬁle‘%}h?’lcﬁcefé c: P@ﬁtﬁrr?etp pz%%% tittpiggmpound as a
wh[t@@&ﬁd @33 2 6‘7@?' I?@'MtSC( E&ei@%ef @6%%1% %4’ they95/397.
was~ part et 0 m ,

)

m Xt ur 7ti oned en DCM

[00230Icent r 3424 lagodeindo-phemidnaing Rthidno[ 2Bt [waitdére-7-¢&boxylic acid
The organic | ayer was isolated, dried over sodi um

cth ate, filtered and evaporated then t he residue

was purlfled by flash chromat ography (Si-SPE, DCM to

afford the title 70 WO 20084024724 PCT/ US2007/ 076340

compound as a yellow solid{ (2/5Fmg, 85%. LCVS (nethod

B): RT = 4.23 min, MH+ s

\N/

[00271] A mixture of 3-(4-bromo-2-fluoro-phenylamino)-thieno[2,3-c]pyridine-2-
carboxylic acid ethyl ester (288 mg, 0.73 mmol), copper (I) iodide (7 mg, 0.036 mmol),
sodium iodide (219 mg, 1.46 mmol) and trans-N,N'-dimethyl-1,2-cyclohexane diamine
(10.4 mg, 0.073 mmol) in 1,4-dioxane (1.0 ml) was heated at 105°C for 24 hours under an
argon atmosphere. Copper (I) iodide (7 mg, 0.036 mmol) and trans-N,N'-dimethyl-1,2-
cyclohexane diamine (10.4 mg, 0.073 mmol) were added and heating continued for a
further 24hours. The reaction was cooled to room temperature and the mixture was
partitioned between DCM (30 ml), concentrated aqueous ammonia (2 ml) and water (13
ml). The organic layer was isolated, dried over sodium sulphate, filtered and evaporated

then the residue was purified by flash chromatography (Si-SPE, DCM) to afford the title
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[00272]

3-(2-Fl uor o- 4-i odo- phenyl am no) -t hi eno[ 2, 3-c] pyri di ne-
wQ2@anboylic acid ((R)-2,2-dinmethyl [ 1,3 ] PCT/US2007/076340

di oxol an- 4-yl met hoxy)-amide H OONOHF -tOS ~~, N

I \ i N m Xt
compQudis oM S B Sy ool P Aeshist B) o 73 P -
44%- carboxylic acid ethyl ester (50 ng, 0.11 nmol), IN

aqueous NaOH solutlon (O 12 ni 0.12 mmol) and
[0087Planol 822 phenylaminghthi¢nof2.4% pyiridinee2-carbhreylic acid

ti 0 e S on ent.r at.ed then azeotroped
ﬁB%gﬁ§¢Pg&9g235¥%4%ﬂglﬁ9¥—%§—§p€%m§§soI|d resi due. The
solid residue was dlssolveq a1 anhydrous THE (4 nl)
and O ((R -2, 2- dlnethéﬁ_ O3]d| x|l an- 4-
ylnethyl)hydroxylan1n (27 g, O 3 mol ), EDC (27
ng, 0.14 mmol), HOBt (21 ng,{ p. mol ) and DI PEA (59
, 0.34 mol) were added. AftVer stirring for 19 hours

I
00328, 1 1 oL oL P AR A # oA Bl HiGals 2 clpyridine-2-
carbdbylivlapid cting estegeidimg, |(1ay1emmm5 I Nsagjuedis dN a @k Iseldtlolvéﬁ 12 ml, 0.12
g ] ol G Disy s Hewiod gﬂﬁ%ﬁ ARt A Lol Biihure was
coricBAPITES BGh @Mro?&l ﬁﬁ%luemtxafﬁﬂ) t%t%\yé a ﬁﬁl%tr@sﬁ@ue The solid
gradient 80:20 to 0:100) to afford the title conpound
resglsc ans drsarlyed incﬂnlhy@m;Os ﬂf@,F (8680 and OMR [-ABtdiodthi)- [1 Rflioxolan-4-
0274
ylﬂsﬁtfpg)hﬁffif%efﬁfﬂzn? 985 iy PHRP o F DI B hoe20 42 pgh P REC! me,
0.18 nﬁﬁsﬂy axy blpa%sgi ul, ()(sEi)ml%oﬁ whir8 ad dkay RREPQIfHMhg BIF 198 105ksThe

solsen(t Xvaﬁ Ieuquooatdd arutitrhe pﬁtsah»;clpamtm):d betwenio fthyBaceiapy (20dninend water

2- boxyli.c.acid . . .
(15 T2 SEei IRy M2y ipolsfedh diss aver sogirmev by, flisredand a0
evdpBrat&Y 8 GivBPbhwias!. Al M@éjpdr{ﬁed"[ﬁtﬂh@ﬁ‘ @hroﬁﬂatdﬂrélpll@’qgi-SPE,
concentrated hydrochloric acid (1 drop) added he
pentanet othgl aggtate, grddosne 4020 te Di100F oraffprdthgrigletdegpound as an orange
ar at, SS b are e residue
oil FUERELBVEF (e MRERT R S destal el A o el Rt oo
[008011]Ut I on3{(3Pigro-4wati@phémdDaniind )-eidehoPEBAc | fy2{dind-2-carbbgylic acid
rgani c | ayer was separated dri ed over sodi um
ARV @OXFIDIROXEHIBKE  evaporated to give a yell ow
SO|Id The solid was purified by flash chromatography

(Si- SPE, DCM : NECH,mghaﬁpe Q9rl to 92:8) to afford
T
N

the title conpound as a'%yell id (21 ng, 579%.
LCVMS (nmethod A): RT = 7.12 = 504. 1H NWR
(d4-MeCH, 71

[00275] 3-(2-Fluoro-4-iodo-phenylamino)-thieno[2,3-c]pyridine-2-carboxylic acid

((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide (40 mg, 0.07 mmol) was dissolved in
methanol (1 ml) and concentrated hydrochloric acid (1 drop) added. The mixture was
allowed to stir for 2 hours then evaporated to dryness to give a residue. The residue was
partitioned between aqueous saturated NaHCO3 solution (3 ml), water (20 ml) and DCM
(20 ml). The organic layer was separated, dried over sodium sulphate, filtered and
evaporated to give a yellow solid. The solid was purified by flash chromatography (Si-
SPE, DCM : MeOH, gradient 99:1 to 92:8) to afford the title compound as a yellow solid
(21 mg, 57%). LCMS (method A): Rt = 7.12 min, M+H" = 504. 'H NMR (d4-MecOH,
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WD 2008/ 024724 PCT/ US2007/ 076340 400MHz) 9.15 (s, |
H, 8.38 (d, J =5.7 Hz, | H, 7.52 (dd, J = 10.6 Hz,

WQ 208024724 H), 7. 44 (dd J =5.7 Hz, 1.0 Hz, BEH/US200B@76340
(ddd, J = 8.5 Hz, 2.0 Hz, 1.0 Hz, 1H) 656(dd J =

4@?&) N éﬁe?%%%s 7 oSb Bluel 18503 T 11074

(dd33 &4 BHRND o 24 hH9r703 aalyj ﬁmsrl@) at(hH@ noj 21z311q} Y36 @UNe=8.5
Z2-carboxylic acid ((R-2,2-dimethyl [ 1,3 ]

Hzd$.5%t &H), 4€LQ£] -8 iox YO, 3 Sde OH(@ 21D, BOWB. 65 fm, 216).S \ N
I \''i Br N[00278] A m xture of ethyl
3- (4-brono-2-fl uoro- phenyl am no) -t hi enof[ 2, 3-

[00efeyri di BRAMBBE lBoxyl ate (63 ng, O 16 mml) IN

ueous NaOH sol ution (O 17 1)
[0089 Hanol $24-Brymozstlvaras ﬂn‘damnmb=th1§mo[243 c‘rh)wadmed -carhexylic acid

u ncentrated in vacuo
% EAHib R an 11 ch toluene (2 x 2
to give a solid re/s,\l/dué oThe resultant solid
reS| due was suspended %n anh rkbui THE (2 M) Dbefore

O((R-2,2-dinmethyl-[1,3]dio -yl met hyl ) hydr oxyl a

m ne (38 ny, O.32mm|) E (388, 0.20 mmol),

HOBt (30 ng, 0.22 mmol) and DI PEA (83 |, 0.48 mmol)
[00\2@8]e addédnixAfrt ef cthyl 3-(4-bypnice?-h6rdiphmylaatina)thinf2,3-

RSy S AT AL VTR 0
mnﬁcﬁféﬂ’&h%@ (Zdl'nﬁ)%s\ﬁ:égteﬂ At 6§’th%f 4868hatE The Qesmtant"i‘%tlon

washed with water m), before the organic |ayer
mixees wacﬁoat:@drateddn Wecdwdher the gehidum wasl dzevtegpeti vath toluene (2 x 2 ml)

o GHOSHH Ry G LRI PP e 8.8
beBRNOAFE-2, gldliméthgucﬁt ﬂﬂﬁ),xoEﬁaldylﬁ{&hﬁﬁyd@)xyranﬂnelgg)mg,t(m 2 mmol),

afford the title compound as a yell ow foam (61
EDE199% eV (imealdiOB) (ORTE 0,230 | reind DIRERHS3 1 gbisomnol)

We%’ a(dﬁ ‘%] O SHIeBF 80 PAYR T URPIR) CPRFTENGE AN SRR T HTHE Was

corcRnteAEDOXWICkE tAdTdd a(yedw 2-es3d1ﬂe| fThe Eb3NIRAN® RAXd: v¥iddRoIFed in
O NHO?P\OHF HO S\ N~ Br gOOZSO] A sol ution

cthgl gegtapy G2 and weshsd pritny htami2QanD+ beifera dhorganif payer wianisolated,

drle(?over sodium sulfate, then concentrated in vacuo to afford a yellow oil. The oil was
purified by flash chromatography (Si-SPE, pentane: ethyl acetate, gradient 60:40 to 0:100)
to afford the title compound as a yellow foam (61 mg, 77%). LCMS (method B): Ry =
3.02 min, M+H" = 496/498.

[00279] 3-(4-Bromo-2-fluoro-phenylamino)-thieno[2,3-c]pyridine-2-carboxylic acid

((R)-2.3-dihydroxy-propoxy)-amide

H
Ng©
HO/\E/\O H F
e
N/ Br
N

[00280] A solution 3-(4-bromo-2-fluoro-phenylamino)-thieno[2,3-c]pyridine-2-

carboxylic acid ((R)-2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-amide (61 mg, 0.12 mmol)
and 1 drop of concentrated HCI in methanol (2 ml) was stirred at ambient temperature for 2

hours. The solvent was evaporated in vacuo and the resultant residue partitioned between
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carboxylic acid

((R) -2, 2-di net hyl -[ 1, 3] di oxol an- 4-yl net hoxy) -am de (61
worgos024724 mmol ) and 1 drop of concentrated HOCT/HS2007/076340

met hanol (2 m) was stirred at anmbi ent tenperature for

ol LSBT 7o PGB SR G T e
org%@@%@?e‘wgsddﬂ: @Uvbﬁ%ﬂﬁﬁ Q1634 8nd @B&Bﬂt%%ﬁﬁ@ﬂ?to(a%@)rd a yellow

m), water m ) and saturated NaHCO3 sol ution (3
oil il I)e reSuhient lga/mlbvvphlalg’eﬁaddw fthsh sbiroovaeo grayi (SSEEI P&ME MeOH,

d t f ellow., oil. T .
gra? ‘bﬁ)g?ﬁe B%g? ik%wgfi Y&ﬁi&ﬁ‘ﬁﬁ.V%F%lg‘&g‘@n‘%l%ég%tﬂ%%le% affordqge title
coripsuadak ag b&p;lfanoevaohal?ﬁ migChb )\/H@Ms (Bleadid et R9S: 60T Min, M+H ™

92:8) followed trituratio
= 4eriA n&llﬁ\B‘éBt(éﬂN{ QH., é‘OQMPLﬁ)]‘)olﬁc(dt he 0§ He.el De 8P ddhdd- a8 Hz,

1H2”769%z4¥ B! %5701'7' (ﬂd§l ggé{zzﬁﬁmi( {@OH% Zf%l\}HZR% 7 Hz,

8. 797, 8 HO.OH. 00L4:95qmslﬂa 3. &m 96$m38H0c35313 é45m821~ﬂ; 1H),
7.37-7.46 (m 2H), 7.17 (ddd, J = 8.6 Hz, 2.3 Hz, 2.2
Hz, 1H), 6.72 (dd, J = 8.7 Hz, 8.7 Hz, 1H) 4. 00- 4. 05

mo%gRNéEE,EﬁﬁgﬁpﬁE%6 (m 2H), 3. 53- 3. 64 (n1 2H). [00281]
[00282]2- FI udi(@d-Fiudrodeopdrphst ydarino )-thi ¢drioghd{cPy2idigopRHcartibxdic acid
carboxylic acjd (2-vinyloxy-ethoxy)-anide HO
£—¥¥¥£i¥}iﬁ¥$¢ﬁﬂ¥éﬂ N1 \ c¢c [00283] A m xture of
3-(2-fluoro-4-iodo- phenylan1 thleno[3 2-c] pyri di ne-
2- carboxylic acid etH?T eéi%?% 4 ng, 0.28 mmol ), IN

aqueous NaOH sol ution (0.30 30 nmol ) and
ethanol (4 m) was heated at (63CYor 45 m nutes. The
reaction mixture was concentrated in vacuo then the

[ooass]ul t ank misird 0€ 3R glud e Misdepgittnyiabdind )oth 480K, 1- Z]pgzname-z-
give a solid residue. The solid residue wa

caraq)pgsglﬂag]éioet]pyi eétﬁhg,lgflér&& Oﬂ.ﬁp_mml)nﬁ)\l aqpegus NeOH solutlon (0.30 ml,

0. 3@5@0125 8{;&( Etﬂéﬁo&?@@% %a?%(%ﬁ%@‘ﬁ gg 46 51%1181%% ﬁe@@Tc;E?Eﬂg )i ture

Wan&Edénﬁta‘tdd? irl vaco 8éen nimodeyulmat esaldd exds aAfoitIeped sithtolueg (2 x 2
t enper at ur

for .18 rs t en ent
ml)ewb%ﬁaa% rssﬁ@uf‘t ﬁ‘gb.s Jepighe Wap 9§?<§&%¢P Eﬁ%‘ )
bef¥at @I(ziv%’&l 8)-eth§151-%5}d1%&51faﬁﬁﬁeeﬁ8%§ h, %rhﬁlol)aﬁmt(@ 0300.35

m) foll di chl or omret hane The conbined
mnoyl y AFOBt (lsayxeg 9. 3\Qanmoljra|né dIBEAr(14 dl l@rﬁ4smh1bb)tvee;re added. After

stlr];:llg!g flfrtr o%ggqtﬁgﬁae%{t ?etrg&éatltg@r lw\f/ ?%ge% sxlalts ggv@r%lrallted aII{](F the resultant

resfiiE QAR UAGARMN \(I§br (28%’11) qh&héﬂfa@féﬁtvﬁﬁf‘&hylrﬁ%éﬁér(% ml) followed
gradient 100:0 t to afford the t|t e conpound

by dehbryetthaw (§6Imlb1 m@kon@);neeﬁﬁyganlq_@c@s ®)er s@iium sulfate,

ﬁ“%f-eg ﬁggﬂﬁé’%@teﬁ;ﬁoc?é%eS%geéW&fo%ﬂﬁ?ﬂéﬁj r%ﬂfaé‘h Xflkvﬁ[”goz 5 SLHﬁ Frbby flash

chrédm@RyeRPRY (S CSPE dchloromethane: methanol, gradient 100:0 to 98:2) to afford the
title compound as a yellow solid (91 mg, 65%). LCMS (method B): Rt = 3.05 min, M+H"
=500.

[00284] EXAMPLE 10

[00285] 3-(2-Fluoro-4-iodo-phenylamino)-thieno[3.2-c]pyridine-2-carboxylic acid

(2-hydroxyethoxy)-amide

73



(2-h. dom ex)-anm de 73 WD 2008/ 024724

PCT/ US2007/ 076340 H HO,,"-O NOHF \ N NJ[00286]
W@2{08/0%7er 0- 4- i odo- phenyl am no) -t hi eno[ 3, 2- c] PYF/USNEE76340

2-carboxylic acid (2-vinyloxy-ethoxy)-am de (91 ny,

0.18 mmmol ) was dissolved in,ethanol (2 n) and 1 M

hydrochl oric acid (0. 5odyo ‘dgd.F The m xture was

allowed to stir for 2 hoursg evaporated to

dryness to give a residue. | tant residue was

partitioned between aqueous-€aturated NaHCO3 sol ution

(002HG0 ) e TS B a0 B AT TEAPE R el carboxyic acid
(2- {Ilélgfoﬁgantﬁgjj F@gc%qgg?[{ge@ 1%%1% dgs“s‘tllv&?" n éﬁéﬂo@' 2 hnd 1M

d was pu [ f I e
hydrbeldome agd &phynl| 8ldeSPH)c DRAbre VMS@-prgd adite fior 2L@rOthco

oA B U g LG enonma L,
aqdé%ﬁ@?&ﬁﬁhteg N 3516(93 s{b@ltﬁﬁ)(S tn‘il) G\Izaft&f (QO trﬂ'l? and DCM(ZDQHB OPlﬁbdorgamc

as a yellow solid (34 nmet hod A):
layer @as &vrparaterdwned sy sodlumi smme(fzumﬁ%@d ev@p@tmazl)to an@a yellow

sol{gg Th% }_%ul'_?gﬁt 43"141’_6\9 Sgl‘i]dsgzas(s @gifjf%i’ byjfi%h ng}iqgnat gr%plﬁz(Sl %ﬁ? BCM
MeOH \"_gré?dlé]rﬂ 10mo t& HBQ) followedhy révefse%i ffhasd‘HPL@ (Phédomehbht Luna 5

3.98 (t, 2H), 3.74 (t, Q 00287]
pheeyb(hWé 0111%) ) FA—@ watet angy gragyot oﬁrmsthmlql 95p 1R 4{00’192 ggifford the

£itl 8¢ %&?’ﬁ? fl ﬁ&\g SBM Eﬂlotllé 4%)"@)] W@éﬂﬁt%&@sg?% b(?rnln M+H"

—4714 xltmNMR)(dAwe@HoanHfz) 8168 03, NHY 03 441(1D|Jt=r5 v (Hz( 1H§) 7998 (dd, J =
assj um ca{ gonat e

5 7044 OB 25500 das abigal ity O 1537 66k AR b = 8.5
Hz%-5 16, YHWQ(N}”@W §ﬁ) 3Tﬂ@(t rJeaHE'Z}'ﬂ) m xture was

stirréd at 0Cf room tenperature for 20
mn and then at 40Cfor 30 mn. The reaction m xture

[00287] Example 11
HO_~ o’“ o)
-
age!
F _ |
>
[00288] 3-Amino-7-fluoro-thieno[3,2-c]pyridine-2-carboxyvlic acid ethyl ester
\/O O
§7 X—NH,
F \ '\{
[00289] To a mixture of 4-chloro-5-fluoro-nicotinonitrile (1.0 g, 6.4 mmol) and

potassium carbonate (4.4 g, 32 mmol) in DMF (15 mL) at 0°C was added ethyl
thioglycolate (0.73 mL, 6.7 mmol) dropwise. The reaction mixture was stirred at 0°C for
10 min, at room temperature for 20 min and then at 40°C for 30 min. The reaction mixture
was cooled to room temperature and partitioned between water and ethyl acetate. The
organic layer was separated and washed with water followed by brine, dried over sodium

sulphate and concentrated in vacuo to give the title compound as a yellow solid (1.5 g,
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was cooled to roomtenperature and partitioned between
wat er and ethyl acetate. The organic |ayer was

waepanadetd and washed with water foll owed by bPE¢TES2007/076340
dri ed over sodium sulphate and concentrated in vacuo

i TSRS BIRRTR Pe S o0 20 (L e?

[()()Qgi’;lt hod B)r1udrd-35231 dbko ML thim Mt laniyiRfHen 2@ 38 S Qhieno[ 3.2-

| uor o-3-(2Z- Tluoro 4-trimeth,

| sphenyl apyna daayBc Gld W et ne 2-car boxylic
acid ethyl ester -'~- H)F S F ~S \ N [00291]
A m xture of

3-am no-7-fl uoro- thleno[ dlne 2-carboxylic
acid ethyl ester (360 _-1

trifluoro-nethanesul f offi
2-fl uoro-4- trlnethyIS|IanyN phenyl ester (411 ng, 1.3

| P
[00!29131 ) s mr%%?&gﬁrg 62?2%%%10!(37 ﬁﬁ@fol’ﬂﬂéhé[S 2&9&3?9@% 2%%??%%? acid

ethylaestﬁr)(36,0a@gsh6 Jnermlédrlﬂbormrmtbm@@elfome peid ﬂaﬂu%wattmmu@ﬂanyl-

ph{nm es%er Eﬂ f]Hlt LoPa. &*\J@g %@g&o ()%9%%&% 3D ) &L g gﬁosd(% mg, 0.15

mnmpaerEgZ@tJeQ68mﬁg,rz [ @dﬂ@l@dl PHRES (6 ) \Oasggu%eced e slictd®ave
ch was subjected to flash chronatogr P Si - SPE,
1Hq§&ﬁpaﬁél6(ﬁpéph§@ mégties TheyFeaatiehmnixten: vestfdteragighnaygh pgad of

I
Cofley MU ROARGICIRaE R BRI I BO2R piBiuc which was
su‘tjjébﬁ)@lgta]ﬂash chrornatography (Si-SPE, pentane diethyl ether, gradient 100:0 to
Fl uor o 2-fl uoro- 4- 0 -1 hi , 2-C
20: 59}110&%%9 Sl SPBBWNG - ﬁ%@aﬂ R bR et B): R
= 580 min, MEN £ 99293] To a cooled (0C) solution of
7-fluodro-3-(2- fl uoro-4- trlnethyIS|IanyI

et hyl este 30 N, 81 nnDI) in DCM (10 nL) mast

added i o ¥ (IMin DM 1.6 ni, 1.6
mol ) dropwi se. On conpl ad tion the m xture was

allowed to stir at 0OC for ur t hen quenched by the
addi ti on of saturated sod$u I phate solution (10

nL). The mixture was stj .clously for 10 mn
and partitioned betmeen e acetate and water. The
organic |ayer was separated and washed with a

[00283]ur at edo sebaleil GO Solstdn ufn7Hdroge@ebanrddramethylsilanyl-

phenylamino)-thieno[3,2-c]pyridine-2-carboxylic acid ethyl ester (330 mg, 0.81 mmol) in
DCM (10 mL) was added iodine monochloride (1M in DCM, 1.6 mL, 1.6 mmol) dropwise.
On complete addition the mixture was allowed to stir at 0°C for 1 hour then quenched by
the addition of saturated sodium thiosulphate solution (10 mL). The mixture was stirred
vigorously for 10 min and partitioned between ethyl acetate and water. The organic layer
was separated and washed with a saturated solution of sodium hydrogenocarbonate
followed by brine, dried over sodium sulphate, filtered and concentrated to give the title
compound as a yellow solid (358 mg, 54%). LCMS (method B): Ry =4.72 min, M+H "' =
461.

[00294] 7-Fluoro-3-(2-fluoro-4-iodo-phenylamino)-thieno[3.2-c]pyridine-2-

carboxvylic acid (2-vinyloxy-ethoxy)-amide

75



foll owed by brine, dried over sodi um sul phate,

filtered and concentrated to give the title conpound
W@g008/034524 ow solid (358 ng, 54% . LCVS (et hodP@)/USHI7/676340

4.72 mn, MrH+ _ 461. [00294]

7- Fl uor o- 3- (2-f1l uoro-4-iodo- thenyl am no) -t hi eno[ 3, 2-c]

pyridi ne-2- car boxylkecoaetgd- n ony ethoxy) am de
75 WD 2008/ 024724 PCT/USZOO?/ 7 ,--,ONOF
H SN F NJ[00295] To a soI t on
7-fluoro-3-(2-fluoro-4-iodo no) -t hi enoJ 3, 2-
c]pyrldlne 2-carboxylic aC| hyI ester (175 ny, 0.38

) in IM5 (4 nL) was added a 1.0 M aqueous
[00§85]ut i onTef sedpn %M@ﬁy@d@%%ﬂomm@mﬂm@) -thienps2-
RS0 5 ST LIS 0 b DS R faca

1.0 aacous Beluties of §ddign hediogdide (MWasni,2eH hfnqmys dThd fehiction mixture
t ol uene and then suspended in THE (5 niL)

Wa@f(azcdﬁo_rﬁ%ﬁ’&ffwl gthﬁgm Yeforp deteyoaler! e rqops cpCragury @nﬁﬁﬁmentrated
in ‘?’fﬁ%\k %é, Egﬁgiﬁg}%s?tﬂ% rgg&ﬁ H%gd %?thr%l’ueﬂ'e é%( %@gﬁ!%oa[r@%n

susperrded tiln @ hlF(d aheld). S@-qR:dNbylaky- ythybdrydtdxglarmac t18mgni. X¢ omeol), V-

tirred for 18 r t_r 00 ure.

N-Rpp e et 6 SR8 Te drientph: SCT hAPAEGS Hdnoeand HOBY
103%% AU MRRDPREE itdnQaged ReLVWRRMyWRHBhe ?&th@ﬂ A¥dture stirred for 18

acetate. The organic layer was Separated and washed

how atroamstamperatusel Elod repdtom ofxtwodiag nmtrcysdtr@tgé Hovarbendths

res i hep Sriohd Bty RE v of B8 R e Rl Ry S pgpartcd
an&@hdh@l‘.ﬂ withhy B egkaRiyn 6SlodtMiEhy@basioeiibolate Yadmetiladskd over
to afford the title conpound as a pal efyel | ow

sodwnusalfth@tw anglgmncentiaigd to ghtctogsigye. wirch-was prifiaddy column

chr%&ralp%}gs %ﬁ]?%%(rﬁ%nt %‘%) oeth%neorl1 i’ DCM t a{fﬂrd the fléle ﬁom]pound
as apparle gheliey Qolab(rlbémg 54%AC L@MSZ(rhethdd)B) Rarﬂy)s QanmdeMl-ﬂH =3518.
,,-~ONOE S N F _

c] pyr| di pepdciRrR eqh(( \éhﬁa’é oxy et hoxy) am de
(100 W,M_l_&%a XT U

H
HO -~ o-N< -0

[00297] A solution of 7-fluoro-3-(2-fluoro-4-iodo-phenylamino)-thieno|[3,2-
c]pyridine-2-carboxylic acid (2-vinyloxy-ethoxy)-amide (100 mg, 0.19 mmol) in a mixture
of methanol and DCM was loaded onto a 5g SCX-2 cartridge, which was eluted with
methanol followed by a 2M solution of ammonia in methanol. Appropriate fractions were
combined and concentrated under reduced pressure. The residual solid was purified by
column chromatography (Si-SPE, gradient 0-40% tert-butyl dimethyl ether in DCM then
10% methanol in DCM) to afford the title compound as a yellow solid (50 mg, 53%).
LCMS (method A): Rt =9.60 min, M+H" = 492. IH NMR (CD;0D, 400MHz) 3.58 (2H,
t,J=4.89 Hz), 3.84 (2H, t,J =4.91 Hz), 6.89 (1H, t, ] = 8.76 Hz), 6.98 (1H, dd, J = 8.41,
2.15 Hz), 7.21-7.26 (1H, m), 8.02 (1H, d, J = 5.61 Hz), 8.45 (1H, dd, J = 8.25, 5.61 Hz),
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of met hanol and DCM was | oaded onto a 5g SCX-2
cartridge, which was eluted with nethanol foll owed by
W@2@Rosok4ut i on of ammoni a in nethanol . ApproprPEEL/ES2007/076340
fractions were conbined and concentrated under
dyc ressure. The residual solid was purified by
Sjgg%ﬁ%ﬁg%ﬁponatography (Si - SPE, gradient 0-40%
tert-butyl dinethyl ether in DCMthen 10% nethanol in
to afford the title conpound as a yellow solid
[00288] ny, Efample IPCMS (nmethod A): RT = 9.60 nin, M+ =
492. 1H NWMR (CD30OD, 400m%t) 3.58 (2H, t, J = 4.89
Hz), 3.84 (2H, t, J 4 9t \Hg), 6.89 (1H, t, J = 8.76
Hz), 6.98 (1H, dd, J = 8.419N\2.15 Hz), 7.21-7.26 (1H,

M. 8.02 (iH, d, J = 5.61 8.45 (1H, dd, J = 8. 25,
5.61 Hz), 76 WD 2008/ 0247 ¥/ US2007/ 076340
8.53-8.59 (1H, m. [00298]' e 12 HOH ONO S\

HF N S [00299]

3- (2- Fl uor o- 4- net hyl sul f anyl - phgnyl am no) -t hi eno[ 3, 2-¢

] pyri di ne- 2- carboxyllc acid ethyl este OO SH NF
[00280]S B8 PHD] 1etbsls vl fanyllphémyhamino)-thieno[ 3,2-c]pyridine-2-

3- (nonaflugro ut ane Ilsggfonyloxy) t hi eno[ 3, 2-
c]pyr|d|ﬁg4¥9g§#%g¥§¢¥éL§%ld ethyl ester (0.74 g, 1.5
mol ), 2-fluoro-4-nethyl sul f\anyl - phenylam ne (0.12 g,
0.76 nmol ), Pd2dba3 (0.035 g, 0.038 nmol), Xantphos
(0.044 g, 0.076 mmol) and K8PO4 (0.32 g, 1.5 mmol) in
toluene (10 n) was heatedidtreflux for 18 hours.

The reaction m xture was DI to anbient tenperature
Hyfl o washing with

then filtered through a pad
ethyl acetate. The filtrate wag, concentrated in vacuo
and the resultant residue subjected to flash

OIBETE RBRd S LA Bl S
clpyalinosd-sobaxyli¢ @cidl &ty 65510/@).74L§N/5 mmol), 2 fluoro-4-methylsulfanyl-
phenylamine (0.12 g, 0.76 mmol), Pd,dbas (0.035 g, 0.038 mmol), Xantphos (0.044 g,
0.076 mmol) and K3;PO4 (0.32 g, 1.5 mmol) in toluene (10 ml) was heated at reflux for 18
hours. The reaction mixture was cooled to ambient temperature then filtered through a pad
of Hyflo washing with ethyl acetate. The filtrate was concentrated in vacuo and the
resultant residue subjected to flash chromatography (Si-SPE, gradient 0-10% ethyl acetate
in dichloromethane) to provide the title compound as a yellow solid (0.16 g, 57%). LCMS
(method B): Ry = 3.84 min, M+H" 363.

[00301] 3-(2-Fluoro-4-methylsulfanyl-phenylamino)-thieno[3,2-c]pyridine-2-

carboxylic acid

[00302] A suspension of 3-(2-fluoro-4-methylsulfanyl-phenylamino)-thieno[3,2-
c]pyridine-2-carboxylic acid ethyl ester (0.19 g, 0.52 mmol) in IMS (10 ml) was treated

with sodium hydroxide (1M aqueous solution, 0.63 ml) and the reaction mixture heated at
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(method B): RT = 3.84 mn, MH+ 363. [00301]
3-(2- Fl uor o- 4- net hyl sul f anyl - phenyl am no) -t hi eno[ 3, 2-c¢

WO poosioghi7ee- 2- carboxylic acid HOO S H N F RBUS2007/076340
[ 00302] A suspensi on of

-(2-fl uorq-4-ne sul fan | am t hi eno
60T 73 gt TE s BT ey e o dBp iRt Enen gy heysero.
Thé%'d% résﬁiu% MRS (el With\Rst et LiRahe ﬁuxtYMret {T&iﬁ%@éﬂi‘ tH'}S‘H 5 with acetic acid.
hydr oxi de (1M aqueous sol uti on,

The sultdand puspendion wahbhered, the re‘&iﬁu\i\@li@m@i/ %@121417124 zn vacuo to give the
PCT/ US2007/ 076340 The ul t ant o

i EP S e AR S0l TPV L i B E B it Pficacion in he

subééduiedt steplhe crude residue was treated with water and

t he mxture adjusted to pH 5 wth acetic acid. The
[00383]y) anﬂlﬂﬁﬁ@éﬁﬁm&slfmvﬂmhewammhtm@mm2.;01pvr1d1ne-2-

col lecte ri [ the title

corrpoundgI lic et 0. bl 6% which was

used wi thout purificat i\grg) in t he subsequent st ep.

[ 00303] —

3- (2- Fl uor o- 4- net hyl sul f anylo-

] pyridi ne-2- car boxyl i C aci d Ovi nyl oxy- et hoxy) - am de

H ONO SNF NS J[00304] uspensi on of

3-(2-fl uoro-4-net hyl sul fanyl SphenyFam no) -t hi eno[ 3, 2-

c] pyri di ne-2-carboxylic aci d/(7 g, 0.32 mol) in

dry dichl oronethane (5 m) under¥an atnosphere of

nitrogen was cooled to OC and trgated with DVF (1

drop) and oxalyl chloride (0.081 m, 0.96 nml). The
[ﬂﬂﬁ%lct i onArsuspansienwh §-(3tfluored-mahylsul feot- plnmtﬂmlhe)-thlemB 2-
C]pP’l‘eldléla SQLce [§ eg{g 1C acf&? g? gh? %r 2r6rer ﬁf;’{lﬁcéry%n 1dy essﬁle arclje &arnl) under an
atnidspiadre of RikOpM Ges wdléu @ (50laud lueate@ﬁmth DMF (1 drop) and oxalyl

2-vi nyl oxy- et hyI ) - hydr oxyl am ne (0.066 0. 64
chlﬁﬂéﬁ cmbpﬁé/x‘m(ng )1 @he rgaction g)@xtwe)s stigred |f<9,r 1 hour then the
solgén(f I?é:n% sz‘;t Uﬁ@fo ('l‘he%s)ultgﬁfr%l&ue Q% fegsugﬁé 91 (ir?rdlc}l%’or methane
he reaction mxture was was (n f

(1 whi)i &d treated dropwise with a solution of O-(2-vinyloxy-ethyl)- hydroxylarmne (0.066

g, 0.64 mmol) and DIPEA (0.167 ml, 0.96 mmol) in dry dichloromethane (4 ml) before

H

henyl am no) -t hi eno[ 3, 2-c¢

being stirred for 18 hours. The reaction mixture was washed (water, brine), dried
(MgSOy), filtered and concentrated in vacuo. The resultant residue was subjected to flash
chromatography (Si-SPE, gradient 0-30% ethyl acetate in dichloromethane) to provide the
title compound as a yellow solid (0.024 g, 18%). LCMS (method B): Rt = 3.17 min, M+H"
420.

[00305] 3-(2-Fluoro-4-methylsulfanyl-phenylamino)-thieno[3.2-c]pyridine-2-

carboxvylic acid (2-hydroxy-ethoxy)-amide

[00306] 3-(2-Fluoro-4-methylsulfanyl-phenylamino)-thieno[3,2-c]pyridine-2-
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(MS™), filtered and concentrated in vacuo. The
resul tant residue was subjected to flash

wa@koostst7ogr aphy (Si - SPE, gradi ent 0-30% et hyl BCEUS1087/076340
i n di chl or onet hane) to provide the title conpound as

carg clﬁq\g{ (30| I o;&a—@ )még@ﬁ mlg%4§ rnrnotb was alssolved in
mefrahédt ('flnlﬂ@ hed f}ea[f&l Wit %yhd‘eaﬁxﬂe& Bg@ﬁ}éﬁl@ﬁb BEND. bu %ﬂod') 3 %‘[rﬁol)

pyri di ne-2- carboxylic acid dox -e-~y)- am de
befpre @ing Orreg aNrgom Nm;@ra[tm@:ml@ hours The reaction mixture was

4- | f anyl - ph i no) - t h .
R TR R SR e S R T T (AR
HC‘EBHQQXthérC‘on&QgIddléﬁtdﬂ a0yt A e Bt Mr@ﬂa@fr&@i@nﬂ@ere combined
0.048 nmol ) was dissolved in (1 m)

and freerewliogitd Bive dictiti m@@nﬁ@m@ﬁ%) i IeCMcS (dne(ﬂ@doli) M1, = 6.36
) oy L
mif) 347" Rekk REISTOMERIAE BOMUERD S LR RN i g 1. o)
= 4vHcldD), 6186 (1 e t,rJes8l76 &), .95 (1ddedd ubq 83¢I @dlStHz)r @vers® (1 H, m),
gzase HPI__Cq(gO.]) % HCPH in water on r agd |e|2 of
8.036btodi 1 TPt )HZT%-éSéle’éﬁeri%\?@Sf?-ékﬂzb 3P (tBrBYned
and freeze-dried to give the title conmpound (9 ny,
A7% . LCMB (nmethod A): RT = 6.36 nin, MtH+ 394; 1H
NVR (DMSO- d6, 400 MHz) 3.58 (2 H, t, J = 4.89 Hz),
3.84 (2 H t, J =491 Hz), 6.89 (1 H t, J =28.76
Hz), 6.98 (1 H, dd, J = 8.41, 2.15 Hz), 7.21-7.26 (1
H m, 802 (1H d J=561H), 845 (1 H dd, J =
8.25, 5.61 Hz), 8.53-8.59 (1 H m. 79 WD 2008/ 024724
PCT/ US2007/ 076340 W claim 1. A conpound sel ected
fromFormula l: 0O WR6 X2 S Z3 4
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Z\ Z1~72 and solvates and salts thereof, wherein: Z1
isCRLor NN z2isCRo N z3isCRBor N z 4

w0 20084724 N, where one or two of Z1, Z2, Z3, BCEIUIN07/076340
are N Rl, R2, R3 and R4 are independently sel ected

fr%%H, hal o, CN, CF3, -OCF31 -NO2, 14R15)1C(=Y)R11

_(CR$BY 1c(=Y)OR11 ( 14 15) ) 11 12 -(CR - CR R nC

=Y NR R, 14R15 11R12 14 15 14 15 11 14 15 12 11 -(CR

YINR, -(CRR).OR', -(CRR)nNSR, -(CRR)nNNR C(=Y)R

. ( CR14AROtHpuMRsd xB¢-yyoRiormals 115) 13 11 12 14 15)

12 11 - -(CR RnNNR C(= RR, -(CRRDNNR SO2R ,

(CR14 R 15)nOC(=Y) R{/L_- 4 R 15) nOC(=Y) OR11 14 15)

11 12 - -(CR R nOC(=V)KR R, |'- (CR14R15) n0S( O) 2( OR11),

- (CR14R15) nOP( =Y) ( OR11)\ OR12)y

- (CR14R15) nOP( OR11) ( “( CRIR15) nS(O) R11,

- (CR14R15) nS( O 2R11, S(CRLARL5)Nn S(O 2NR11R12,

- (CR14R15) nS( O (OR11) 14 R 15)nS(0) 2( OR11),

- (CRL4R15)n SC(=Y) R11, J - (ORg#RL5) nSC(=Y) ORL1,

- (CR14R15) nSC( =Y) NR11R42, CI-C12 al kyl, C2-Cg al kenyl ,

C2-Cg al kynyl, carbocychykl=ZRet erocyclyl, aryl, and

heteroaryl; R5 X11-N R1%/0~ Wis or R5 and R6 are

i nd I I f .H or Cl-Cl12 alkyl; X1 is
sel g‘g‘f%g‘%?érsoa)rﬁndé%@%%gﬁ ¥ "%ﬁgﬂaﬁlz, 1, -NR -S(ORIL,
andz! S 28RN; when X is R11 or -ORIl, R11 or -ORI| of
X1 apd -R5 are optionally taken together with the

ni t foB&rR ¥thbm to which they are attached to forma
4-7, saturated or unsaturated ring 80 WO
2008/ 024724 PCT/ US2007/ 076340 having 0-2 addi ti onal
het & patRhe Nel ected from0, S and N, wherein said

e e DS

C(Sl=$'0) 1&136’@111&;%“ dre ind GRIRRADIUEZY bR hatd, ERAFRILOBCE;, -NO,,
—(CR"RP),C(=Y)R", «(CR"R"),C(=Y)OR", -(CR"R"),C(=Y)NR''R",
—(CR"RP),NR"R", ((CR"R"),0R", (CR"R"),SR", ((CR"R"),NR"*C(=Y)R",
—(CR™R"),NR"C(=Y)OR"!, «(CR"R"),NR"C(=Y)NR"R"?, -(CR"R"),NR"2SO,R ",
—(CRM"R"),0C(=Y)R"!, «(CR"R"),0C(=Y)OR", ((CR"R"),0C(=Y)NR''R",
—(CRMR"),08(0),(OR"), «(CR"R"),0P(=Y (OR'')(OR '),
—(CR"R"),0P(OR")(OR"), «(CR"R"),S(O)R", «(CR"R"*),S(0),R"!, «(CR"R"),
S(0),NR'"R", «(CR"R"),S(0)OR"), (CR"R"),S(0)(OR™"), ((CR"R"), SC(=Y)R",
—(CR™R"),SC(=Y)OR", -(CRM™R"),SC(=Y)NR''R"?, C;—C}5 alkyl, C,—Cy alkenyl,

C,—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

’ R11/O7<

Wis or ;

R> and RS are independently selected from H or C,—C;, alkyl;

X' is selected from R'', ~OR'', -NR''R"%, —S(O)R", and —S(O),R"; when X' is
R or —OR", R" or —OR™ of X" and -R” are optionally taken together with the nitrogen

atom to which they are attached to form a 4-7 membered saturated or unsaturated ring
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(CRL9R20) 1C(=Y' )NR16 R 17 19 2016 17 19 20)16 19
20).-SR- -(CRR).NRR, -(CRRnOR, -(CRR

WO LORISR20) n NRL6C(=Y' ) R17, - ( CRL9R20)n NRL16C(RYI/YSRITIT6340
- (CRL9R20) n NR18C(=Y' ) NRL6RL7, - ( CRLOR20)1NR17S02R16,

v PGBy s ke OBl oot N P o e i

optléngﬁg%ghﬂ&? &/TtP{'o)lé }~§ Q&}%s) selected frorn halo CN CF3, —OCF3, —-NO»,
0x0, (S?MBBZ @DkSIS( Q)OFF@IG C(%RFQZQQ@S@ RjO&NR%WPm’RM CR

(R AEty SR *%’7@29%3%2@% éé% S %@’W)ﬂ SR,
G R R SR LR e B Re S F%@ Redonrol o

R mé(k ?al kenui E%@llgﬁég) di%p\dﬁenglﬁgio) cgb@i{z)l@us b

—(Giélfk%mm(#yl PJORAf w(cwmzhaﬂéfmml%? mnl9aﬁ° hD)OR™,
ogether with the nitrogen,tg wh ey,are_apt ach

—(@Perl?n BOR(EY fRR{HOR] sttt aRebIIOPlQQBat)(lﬂ ted(ef R )nS(O)R

(RO ke RO SR H SRR TTEARER | o R
SORROTE o TR SR, Sy N Q.
SCESCPYR 17a|atagHR)2 -NH2, - NH(Cl-C6 al kyI) - N( C1- CB

H2
o bt RaT e S g RS iy o

- N(R1- RB ol ! I 58
L1 4 G Y0 P B g

carbbdygly)., hetml“ﬂ,, aryE@QMﬂéI@aryOG aI kyl), -SC2N(CL-C6

alcx% N(a&i Rogtog O tgﬁ \}lﬁh %:(&lf)(r ﬁ‘&c%fv% thei%) )attached form a 3-8

menfﬂ%@(i@)tﬂﬂﬂ(t@ﬂ- uﬁ@t@a{ﬁl'o} aror¥ie Mo Gl @62 ﬁét@ﬁdaﬁo@ns selected from O,
-N(C1- C6 al k C(ONH(C1-C6 alkyl), -N(C1-C6

S agqi Where) s ng;@ @t}@yﬁl}ﬂsubst[ﬂﬂ@(d@ﬂpp@_or@gorm gkgupy selected from

halomg(lgﬁg %gf%@éi&%al@“%) &1 FOfR, B Kl -0 cs atiy,

N depg { !ﬂl(ylz eheet &9 iam Bofd; @36%1@1)k¥bozﬁr ¥t02(c1 Ce

car bocycly et erocycl yl,” and heteroaryl; ma

alk&b&(F(lﬁDNﬂiEnd@m)ﬂ\H{(@eJ&caﬂled) FC@)NXCA% aZliylE —N(C15C6 or
ndeBendent wherei n _eac

AIERCEO U kg alke kewaoim(ﬁmlkym RSNk A K vt eel

alkpS G Gl s SR B s RS AP} oSt ercta 116171
ROLL 20730 )2 %WHE@TC%M@@@@MQWw 'iGJC(0>0(c1 Cs alkyl),

substit with one of nore groups i ndependent]

—N&il(OgNHAC {-Coatkhb) -e@NHCI))NIES;Cs allQTR3NeANSDs alb})@C(O)NH(Cl Cs

alk@@:xN@C@p@@kyﬁq@w&zCEl?mﬁﬁf%ﬁ@@yﬁ%wﬁl@?ﬁ G-
Co 3y T%, Lane ([BHEREOLATR, 4% N {GR AADEABRE -8 atiy);

R'* and R" are independently selected from H, C,—C, alkyl, aryl, carbocyclyl,
heterocyclyl, and heteroaryl;

m and n are independently selected from 0, 1, 2, 3,4, 5, or 6;

Y is independently O, NR'! orS:

wherein each said alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and
heteroaryl of Rl, R2, R3, R4, RS, R6, Xl, Xz, R“, R12, R13, R14, and R" is independently
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- (CR19R20) nNR16C(=Y' ) R17, - ( CR19R20) nNR16C(=Y") OR17,
- (CR19R20) nNR18C( =Y"' ) NR16R17, - (CR19R20) nNR17S02R16,
WO LR9R20) NOC( =Y' ) R16, - (CR19R20) nOC(=Y") ORIBCT/US2007/076340
- (CR19R20) nOC(=Y" ) NR16R17, - (CR19R20)n0S(O) 2(OR16),

optq%g%&%é{zﬁﬁ%é oRL.e (%R@W%%(Saeﬁf@ from halo, CN, CF3,

Ry (U DR o

—(CR %@@Ynﬁ&lw )RER, Zﬁ)gmmbyc@ﬁ@ me—@R”RZ%HSRM
gRRZL Cﬁ’el EJ[?G % R21; each R16, R17 and
(@& élNRqo(é(pé( +HGERAR OINRT S (Y RPR C2 C8 al kenyl ,

AR oSG Y SR e Yo e

< @URW{ Ocqarbeayel YR MEYROeEACh YRR, w(CR@RNj BROIROR),

"onal I'y substituted with one of "nore grou

—(ézlfégnnwﬂbcmn%?b(@Rlecm&noefeR%M GLLCK%’R M@)R“
(ko St o B e i o P2 e Bk i,

SRS, RIS RN YR N G R,

SC@*SE%NR@(R@ 66‘41@6 al kyl'), -NHC(O) (Cl-C6 al kyl),
C% é%zal K -N(C1- 6 al kyl)S02(Cl-C6 al kyl),
1ls @@emﬂdyhf}y H, SN @lieyGa" alCk glkpayl, Cy-Cy

alkgﬁlﬁ%@g}grc%%e&c‘é%g@ g@%%ééogrym%%% b EHIR alkenyl,

b Chryal
S NER A oAk Gl gt g o
moad gryupszsele-cwdcf(c@)l REoCENCEO&IFky Tz, ~NRLIGL OF Nakkyh —081, —SH, —O(C)-

Co el %@%&aﬁk%ﬁ&kﬁl WD G 1 P 611Gs alky).
B T S S i D

r aro

—Nt@‘NCEI@lkS’k)@((b‘)@CﬁC@aﬂ@Hﬁ—NH@OD(EH radiaal ) —Nfﬁ@wl s alkyl), -N(C;-
wherein said ring i s optional Iéasubstltuted with one

Cs alkyhdPe Cyrlaupeyls eS@aNHd F¥&NH(Kat(s, alloh), ~SOBREC1-Crakyl),,

i B S S E A o

e I e B ,%@s@é@!%%wgﬁf&%?rc6
alkglll)l(k@l(@ﬁ& eakmwmr{ Cl a@l)ﬁlﬂﬂ()(O)Nﬂdcﬁ©6(afk1y1)€36NHC(0)N(C1-

NHSQ2( C1- C6 al ky al k S02( Cl1- Co
Co gl rNH@(@) . SR N kg COSY-Er Al

a'()C%{ N(a Pﬁ ROG O t%lle_{iz‘}’ﬁh %:(&% &c%fv%atépi ll)e)attached form a 3-8

meniyeked Okt &el u@@t@({a{é&lb} arordSreMaGihe @62 abtsddlalotns selected from O,
“N(Cl1- 06 al kyl)C(O NH(Cl- C6 82 WD 2008/ 024724

Sa MQEG@W 5320 ondiorylly subsmcltg oth g meeereypeiseleged from

ha18" §CF3 % g)@?g) %5061 @ SH d*@ﬁﬂj&' %yl)oe’S(c1 Cy alkyl),

—Nﬂzkym){@ﬁ QLI h CfN@ Cfla)lkylﬁlgs%@ J@%Qu@ﬂl)e COQH( CCH%(Q -Cs

i ndependent |y~ sel ected fromH Cl2 al kyl

alkgih) WC(O)NW@)W@@%WW) ~HOIKE) 1Cs et pr BN (EIHYS
D N2, iy DELRHRROYC - alkyl), “NHSO(C1-Cs alkyl), -N(C-C

alkyl)SOz(Cl-C6 alkyl), —SOQNHQ, —SOQNH(CI-C6 alkyl), —SOQN(C1-C6 alkyl)z,
—~OC(0)NH,, ~OC(O)NH(C;-C; alkyl), —OC(O)N(C;-Cs alkyl),, —OC(0)O(C,-Cs alkyl),
—NHC(O)NH(C,-Cy alkyl), -NHC(O)N(C;-Cy alkyl),, —~N(C;-Cy alky)C(O)NH(C;-Cy
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R21 is C-Cl2 al kyl, C2-Cg al kenyl, C2-Cg al kynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl,
wobk@se412£ach nmenber of R21 is optionally subseCT/USEA7/076340

with one or nore groups selected from hal o, oxo, CN,

alk_&%ggql%@e(lkyl%)g&yg aﬁyEWNH&ﬂpg (ggcaofgwl)) ~NHC(O)N(C;-
o i G A R T R R by

- @}9%@k2€@reah Jehdontlysblebled GB ke | J(Gh @k (@ﬁz)n aryl,
al kyl), -NHC(O -C6 al kyl), NHSOZ(Cl CGaI kyl ),

—(me@arb@@cml k;(C}Bﬁﬂ(e@m@@l}éJ dogd]-Y( CHo BebRMearyl:

| k Q2 O) NH2,
S U 018 oy 5288
or he% gv&gﬂce)réﬁ@% h:%érﬂ)er of %@p&% yI t?t %?k?lt one gt more
groabksdléc,ted-HféNg@hé?oﬁ @g)@ﬁ_ﬁé(cgb I\‘I@g_)ﬁmiﬂéalkyll )OH SH —-0(Cs-
a p )
Co 2l fg( €ty -RYT2) T NHfe- Cme@f)ceN €RG gl@%’l@) POp(Cod’s alkyD),

B oy o) PSR SO R, gt o
LD B ol {38 SN 5
Cs MkiyHSOh(R1-(Rialiyd h ~SOLNHRS-FENH(E 1 Xl ), FSOXI{NSCRalkyly,

S"X2x2 NRANRI R R4 NONI-gl-h 3. The
~OLRPIn g QS CONHIG1-5' alkeDer ACKDNG Saiadel bt 95 BNO(Caa alks,
N SRR ¢ Aty BRI . K ez a1
alkyl), -N(C;-Cs alkyl)C(O)N(C;-C; alkyl),, -NHC(O)NH(C,-Cs alkyl), -NHC(O)N(C;-
Cs alkyl),, -NHC(O)O(C;-C; alkyl), and —N(C;-C; alkyl)C(O)O(C;-Cs alkyl);
cach Y’ is independently O, NR22, or S; and
R*ZisHor C—Cy; alkyl.

2. The compound of claim 1 selected from Formulae I-b, I-f, I-g, and I-h:

- R®
X! |
= N\x2
S
[ Y~
R* _=N
R1
I-b
RS
| o)
~N RS
x! [
S N\XZ
S
[
R* =N
R1
I-g I-h
3. The compound of claim 2 wherein X' is selected from:
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|7 OH H2N' / O- HO~\Oy HO7 O, \O OH OHN N N 01
\Oy INOy ~X- V' r LO~XOOON NNONHNO HN
WO 2008/0837¢3 O O->" ~\oy ~Oy Oy Oy 4. The conpourPdI/v$2007/076340
claim2 wherein X1 is selected from H~y HO'~'y
~ HOry OH HO HO HO~-y OH HO 5. The conpound of
E&Mﬁ\?o%her'é?h&d)é R%'? Nt RL1Hand~NR5 e t akeiv
together with the nitrogenlatomto whic},they are
attached to form HO- INHO-,,,UN~ NHONHO... Nv O
'%ﬁ% -QJ HO _HQ HQ ~ IN HZNC HO N N OH HO. HO_HQ 6.
&~ EonpouRd” or-El& M 2 wher ei n X2HDS N EAORD o
2008/ 024724 PCT/ US2007/ 076340 F F Cl H/ I 1~1 I~
| I/ 1 1/ 1 FFFZBr MBryl M HF FFCO M H, SW
N >

rpeay L e
. . . \
o”% o™ ‘0% N
N N % N S
o DL b & e
> HN
ﬁ\OX\ N0 /Lox\ j\ox\ \(\OX‘

>
o

4. The compound of claim 2 wherein X' is selected from:

~ ~ ~ ~ HO ~
H>< ){ HO/\/‘/‘ HO/\E/\/‘ NN

OH HO “ HOW
HO\)\/‘( OH
HO

5. The compound of claim 2 wherein X' is R, and R'" and R’ are taken

together with the nitrogen atom to which they are attached to form:

Ho—C”“ Ho-....C/N C/N HO~C,N Ho.-...QN
“,,~OH “, ~OH
HO
OH HO
HO HO

6. The compound of claim 2 wherein X is:
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F 7. The conpound of claim2 wherein RL is selected
fromH CH3, CF3, CN, -NRL1R12, -OR', and d. 8. The

w@eoopoedTed of claim 2 wherein R3 is sel ected frpea/H$2007/076340
CH3, F, or CF3. 9. The conpound of claim2 wherein R4

i sy selected from CF3, Br, 4, CN,, -NR-OR,, and

=ONR R12 10. The tonpound ofl claim 9 erein R4

1% The conpound of claim1 wherein Wis ORii 14. The
canpound of elaim 13 wherein Wi seOH 15. A conpound
-selected {romthe tjtle conmpoynds i )
’ A phar @ ticdl pOSi t .@
one “of =l ai s \ L % and 3 s
ié%\bl e carri®r. 17. TKE phar macetti cal

Ryperprolifarative disorder
onpri si ngCIadm' nistering to sa'hd mamal a
|y effective anmoun

®of a phannaceuti cal
o
a ma
I svel a SMe

therapeutically effective anmount of a pharmaceuti cal
conposition of claim16 or 18. 21. The nethod of ‘claim
19 or 20Thyvb@nedundsdicthira@oogeialre Motdenaporhile, s, CFs, CN,
antisinflammatory agent is adm nistered to said manmmal
—NReduentQRal1apd&rl. consecutively. 22. A nethod of

Lr eRU1 NOrRD AL TIVAE SoSERaSy 09RLILSH] 81, F or CF.

di sorder, p erative disorders,
viral di $easenpdindrodtclaimdi skasia R riesadepeaarcti Be Cl, CN,
disease, pancreatitis, or, kidney disease in a mamual

~NRohpor-i§ihg @dmGrOMNRI Ry’ to said mnmal a
t her apeuty f f I t4Q Uk, |
compber t 155 CuptflofEhisk O, R R s e OO B8 o
CHRyrChadr -OHpri sing adni nistering to said mamal a
second therapeutic agent, wherein said second agent is

n
adni hi st éheeopReudiod Clrgfrarhergiadudnth Aimsthyy
conggcut irye l:élmpound of claim 2 wherein R® is H or methyl.

13.  The compound of claim 1 wherein W is OR'".

14.  The compound of claim 13 wherein W is OH.

15. A compound selected from the title compounds in Examples 5-12.

16. A pharmaceutical composition comprising a compound of any one of claims
1-15, and a pharmaceutically acceptable carrier.

17. The pharmaceutical composition of claim 16, further comprising a second
chemotherapeutic agent.

18. The pharmaceutical composition of claim 16, further comprising a second

anti-inflammatory agent.
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19. A method of inhibiting abnormal cell growth or treating a hyperproliferative
disorder in a mammal comprising administering to said mammal a therapeutically effective
amount of a pharmaceutical composition of claim 16 or 17.

20. A method of treating an inflammatory disease in a mammal comprising
administering to said mammal a therapeutically effective amount of a pharmaceutical
composition of claim 16 or 18.

21. The method of claim 19 or 20, wherein said second chemotherapeutic or
anti-inflammatory agent is administered to said mammal sequentially or consecutively.

22. A method of treating an autoimmune disease, destructive bone disorder,
proliferative disorders, infectious disease, viral disease, fibrotic disease, neurodegenerative
disease, pancreatitis or kidney disease in a mammal comprising administering to said
mammal a therapeutically effective amount of a pharmaceutical composition of claim 16.

23. The method of claim 22, further comprising administering to said mammal
a second therapeutic agent, wherein said second agent is administered to said mammal

sequentially or consecutively.

86



