| SO NDOLONE DERI VATI VES AS MEK KI NASE | NHI Bl TORS AND
METHODS OF USE [ 0001] This application is an

WO nd1enome: onal pat ent application, which clai "BCT/US2009/049449
priority to U S. provisional application nunber
61/ 077,432 filed July 1, 2008, the contents of which
are incorporated herein by reference. [0002] The
invention relates to isoindolones with anti-cancer
activity and nore specifically with MEK ki nase
i nhibitory activity. The invention provides
conposi tions and net hods useful for inhibitin
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di sorders, or treating inflammtory diseases in a
mammal . The invention also relates to nmethods of using
the conpounds for in vitro, in situ, and in vivo
di agnosis or treatnent of mamualian cells, or
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Ki nase ( K) pat hway has enmerged as$ the crucial route

incolymirated henmriyr @feeeisound Ras and t he nucl eus. The MAPK

t hway ~enconpasses .a cascade of osphoryl atj.on
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speci ARy kiinasIE KKkinaeahhiB sy Ry it VPFhKinh@fRh- pré\aliés@mpositions and
GTP-bound Ras results in the activation and indirect
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phosphoryl ates its only known substrates, the MAP
assogfafedJweholqagal conhtions. ERK phosphoryl ati on by MEK occurs
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transl qcates tq t he nucl eus where jt_ accunul at es
betwerh gkt %I@hwn@tliaa@@ t _Cf'%g@fie br%é?'%e%tﬁmsfmqmpaﬁ?é a cascade
of pRosph&BatioFRerlts iﬂvBM%g‘étﬁijee'Hé $EM8E R harh AR WAF ANEKCAI A Blk@ase kinase)
functions, including but no? limted t0 nucl ear
and EREnGWAP tkinas¢)g risdtive (ks bowtdi Ras, reqoilia, in theaictiyationcing oxdbrget
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factors | eads to the activation of ERKI and 2 which

200},8d81 41543 prstivsted Mk theamiosihardeapitearidnown substrates, the MAP
indl! AT 0 Gl R ROR T 29
Y186had TI8M édriERKM{ Al etres., AaeHoak (10K e 8xee290 0r83af 417-431).
Phosphorylated ERK dimerizes and then translocates to 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 ERK1 and 2 which results in proliferation and, in some cases,
differentiation (Lewis et al., Adv. Cancer Res. 1998, 74, 49-139).

[0004] There has been strong evidence that genetic mutations and/or overexpression of

protein kinases involved in the MAP kinase pathway lead to uncontrolled cell proliferation



protein kinases involved in the MAP ki nase pat hway
|l ead to uncontrolled cell proliferationand,

wev@noodkl y, tunor formation, in proliferativePCT/US2009/049449
di seases. For exanple, sone cancers contain mnutations
which result in the continuous activation of this
pat hway due to continuous production of growth
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[000@?r € The invention relates generally to isoindolones of formula I (and/or solvates,
hydrates and/or salts thereof) with anti-cancer and/or anti-inflammatory activity, and more
specifically with MEK kinase inhibitory activity. Certain hyperproliferative and inflammatory
disorders are characterized by the modulation of MEK kinase function, for example by
mutations or overexpression of the proteins. Accordingly, the compounds of the invention and

compositions thereof are useful in the treatment of hyperproliferative disorders such as cancer

and/or inflammatory diseases such as rheumatoid arthritis.



specifically with MEK kinase inhibitory activity.
Certain hyperproliferative and inflammuatory disorders

w@e@oobsenct eri zed by the nodul ati on of MEK ki PEIBEES2009/049449
function, for exanple by mutations or overexpression
of the proteins. Accordingly, the conpounds of the
i nvention and conpositions thereof are useful in the
treatment of hyperproli¥erartfve disorders such as
cancer and/or inflamatory di sease®®such as rheumatoid
arthritis.wherein: leﬁ’&'\f?ﬁ 8, NRA; Rl and Rla are
i ndependently sel ectefl fromH, C3 al kyl, CF3, CHF2,
CN or ORA; or Rl ang foget he Mgeh the carbon to
whi ch they are attathed/ forma 3-5 nenbered
carbocyclic ring; orN nd Rla taken together are (=0
or (=CRARA); Z2 is G2 0P N, R2 is H, Ql-C3 al kyl,
hal o, CF3, CHF2, CN, ORA or NRARA; each RA is

WheYeﬁ%lependently Hor Cl1-C3 alkyl; Z3 is CRB3or Ny Ris
55@%?? rom H, halo, CN, CF3, -OCF 3, -NO 2, -(CR

Z'i )nC(K()Rll -(CR 14R15)nC(=Y")OR 1 1, -(CR
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nNRl SPRL 1, -(CR 14R15)n0OX Y')Rll -(CR
38
orR amms " e togeyleRate (FO)-of GRCRARDS) nOC( =Y ) NR 11R12 |
22 is RlS)nOS(O) 2(OR 1 1), -(CR 14R15)n0P(=Y")(OR 1
ISN%R -(CR 14R15)nOP(OR 1 1) (OR 12), -(CR

R? 1s1HF¢5L‘51 ,Ralb, TF;,(1GR, ARDRMSM@AARL 1, -(CR
14R15) nS( ®32NR11R12 , @ 14R15)nS(O) (OR 1 1), -(CR

eaChl&R!EBWﬁSB@ 2okl or G)-Cs 2lkgR 14R15)n SC(=Y')R 1 1, -(CR

Sc],fll'%i‘?l)zﬁsc( =Y )OR 1 1, -(CR 14R15)nSC(=Y' )NR 1 1R12 :
-C12 al kyl, C2- C al kenyl, C2- C al kynyl,

R* icsuideeayfedny IH, hbl%l; ewc&vgleFﬁLsz, a(r@ivl‘relﬁ)gceawkﬂ R4 |s

H - C al ky C carbocycly
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R "EARR (LONHBRE ! 4 RPR™IARYCEA YRR §I2 OfCR“R'%),NR'’SO,R !,
—(CR™R™),0C(=Y )R, «(CRMR"),0C(=Y")OR", «(CR"R"),0C(=Y")NR'R",
—(CR"R"),08(0)2(OR"), «(CR"R"),OP(=Y’)(OR'")(OR'?),
—(CRMR"™),0P(OR'Y(OR ™), «(CRMR"),S(O)R", «(CR*R"*),S(0).R ",
—(CRMR"),S(0),NR''R", -(CR"R"),S(0)(OR"), «(CR"R"),S(0),(OR"), «(CR"R"),
SC(=Y")R'", -(CR™R"),SC(=Y")OR", -(CR"R"),SC(=Y")NR'"'R"?, C;—C}; alkyl,

C,—Cg alkenyl, C,—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;
R*is H, C1-Cs alkyl or C1-C4 carbocyclyl;
Y is W-C(O)- or W’;

N’ O N
X!~ R11/7“

Wis or ;

R’is H or C;—Cys alkyl;



unsaturated ring having 0-2 additional heteroatons
selected fromQO S and N, wherein said ring is

W@pinoeakl y substituted with one or nore gr oupBCT/US2009/049449
selected fromhalo, CN, CF3, -OCF 3, -NO 2, oxo, -(CR
1I9R20)nC(=Y" )R 16 , -(CR 19R20)n C(=Y")OR 16 , -(CR
19R20) nC(=Y" ) NR 16R17 , -(CR 19R20)nNR16R17 , -(CR

X' i HRAIINESAR ") anfd CBRIDRRAIMX SR R, X' is(dpRoA@R2@kén together with R
NRL6C(=Y' )R 17 , -(CR 19R20)n NR16C(=Y' )OR 17 , -(CR
apg pROYitroRIRL o=y Wingh theRare bound GrRloTaReb Y MnRIbRSERRIWGated or

n%%ﬁr %%%8% H@&@)aﬁgﬁﬁgw e%t%%ggqu&%ro% 3, LudPN; wherein said
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%UWWP)HOC?@*Y’ORWL(SGR”R@%@G&YC)IQR“ FURMRIOLOC(=Y")NR R,
het erg OZE)}(%S((@QOR:%) a%@épid il(%zag{&bgﬁiwc:jently H C1-

S T i S by,
P Wﬁ@g%i@w 2l QMBS @red, or

|ng havi n let er'oat oivs' sel ec

SCRIRN, Sehar st 1, S@RRY RG(sY OpR GraCRY Ry aNRI R,
V\Qlth one or nore groups selected fromhalo, CN, CF3,
OCFB -NO 2, C1-C6 alkyl, -OH -SH, -QC 1-C6

eachafkl( ds ndégém((ﬁ%tgw %Cal é%l Biy&ld\lcgz kﬁ@lﬁ(g ]%gﬁ?&yi(yl ocyclyl,

Qe&éaacﬁﬁyladryub} hetelGGGINH 2, - C(O NH(C 1-C6 al kyI)
Ong;l al kyl )2, -N(C 1.0 alkyl) (O (Cl-

R & aNHodayepdent Ydé GG 9lkyL Qb0 ka6 agkwyl
| k -SO 2NH2, -SO 2NH(C
ﬂ%@%ﬁ/@ﬁ% ST ORI 2 o O N o

or RI'GEI®' hér @ith ahKiyitrhgerr KR} INHEy lre%ta@héﬁyfbhﬂ a 3-8 membered
1-C6 al kyl ), -NHC(O NH(C 1- 06 al k

samq@e@)%ué@u@l@@r@r%wt)czmg v 0- e@m@;ﬁprm%sq\ﬂ( feom (B and N,

\_94{%&%&1 &ﬂﬁ?%qi %@ﬁ&éﬁ%%t%t&%ﬁ%@r %l_ogér)gﬁ%sy ?e)lef:ced from halo, CN,
CINHCOO)P@(LN@Z C8-@J HNY1) ~OHNASHNCG(A=Chalkyl), —S(C1-Cs alkyl), -NH,,
al kyl) L Q(C1-C6 al kyll); R14 andaR15 are ~ C allwl
TNH@E)@G@I@ Yl).y-NEL it adley For 0P HC1-CralsyD), alCRyH, —@Py(Ci-Cs alkyl),
SRR, LK oy NIREST QA Lo (0)N(C1-Ce alkyl)n, -N(C1-Ce alkyl)C(O)(C1-C
alkyl), -NHC(O)(C,-Cs alkyl), -NHSO,(C-Cs alkyl), -N(C;-C¢ alkyl)SO,(C-Cs alkyl),
—SO,NH,, —SO,NH(C,-Cs 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;-C¢ alkyl), -NHC(O)NH(C,-Cj 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;-Cs alkyl), -NHC(O)N(C;-Cs alkyl),,
—NHC(0)O(C-Cs alkyl), and —N(C;-Cs alkyl)C(O)O(C;-Cs alkyl);

R and R" are independently selected from H, C,—Cy, alkyl, aryl, carbocyclyl, heterocyclyl,
and heteroaryl;



and heteroaryl;wherein X2 is O S, or NR9; R7 is
selected fromH, halo, CN, CF3, -OCF 3, -NO 2, -(CR
WQAZ2R05)302X =Y' )R 1 1, -(CR 14R15)nC(=Y")OR 1 1,PCT/TRR009/049449
14R15) nC(=Y' )NR 11R12 , -(CR 14R15)nNR11R12 , -(CR
14R15)nOR1 1, -(CR 14R15)nSR1 1, -(CR
14R15)nNR120( =Y')R 1 1, -(CR 14R15)nNR12C(=Y")OR 1 1,
-(CR 14R15)nNRI3C(=Y" )NR 1 g'R12 , -(CR
R(5) NNR12SCRR11, -(CR 14R15)nOC(=Y')R 1 1, -(CR
)OO =YRNR,@ 1, rEeRN14585) nO0(=Y' ) NRL1RL2 |
5) nOSQS))\Z ORL 1), ,$CR 14R15) nOP(=Y" ) (OR 1
a2y, - (aa 14Bib) nop(apd 1Mbr12) ) - (CR
4R15) HS(O RL 1, I(CR 14R15) n&(0) 2R11 , - (CR 14R15)n
(O 2NR11R12 , -(CR 14R15)nS( O (OR11), -(CR
14R15TNS(O) 2(OR1L 1), -(CR 14R15)n SC(=Y')R 1 1, -(CR
14:Y)CR 11, -(CR 14R15)nSC(=Y")NR 1 1R12 ,
whefelny C¥2—af kyl, C2- C8 al kenyl, C2- C al kynyl,
car bocyclyl, heterocyclyl, aryl and heteroaryl R8 is
sel ec ed fron1C1 ?%2 aIkyI ar , carboc

14R15)ﬁC( vy 38R 11 2, CR14 5)q

(CR 14R15) qORL1, - (CR 14R15)qSR1 -
14 )qNR12C( =Y )R 11, -(CR 14<R15)qNR1c2C( Y')CR 11 ,

-’ 3 r¢Y‘) 1R12 o(CR HN—Q
14 5)q w\% 5) OC( Y) R 1R o
- 14R1 )qOS(O) (0R1 1) (CR'14R15) q ( Y')(

e 151?@ 1%% (CR 14R15) gOP( OR 11) (CR 12),
SNE O R 11 ,-(CR 14R15)nS(O) 2RL 1, (CR 14R15) n
R’ @e@c?d&mdzﬁm haloCONCLE; 2l @k, — 8D, Q@mm@n@t Y’()R“ c8

car bocylcl

| K t |
b W%aw( b0 slax e SRR o bR e R

4?&%%1 1"‘%5'9 ekl e R W ear

25 3¢ 1igd1k lag(l 12 1
RZO) 6R{7 ’ CR ggggo))nN@ Elﬁl’g@ ]Qi BL(&:R 4‘1{(%1{ SO,RY,

oo o con b Custc

SR R oSaaR ek R P R Yk (B k)
RS TRRARRIOR, TR O Rn G0N R
M@%Nﬁhﬁlzsa(@““k'f?s@@ﬁlg ~(BR'R 9),3@),OR'S), O(dR“R'YI SC(=Y")R",
(CR“‘R“)HSC( Y)OR", «(CR"R"),SC(=Y")NR''R'?, C,—Cy, alkyl, C,—Cs alkenyl,

W’

C,—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R® is selected from C,—Cy, alkyl, aryl, carbocyclyl, heterocyclyl, and heteroaryl;

R’ is selected from H, —(CR™R"),C(=Y")R", —(CR"R"),C(=Y")OR",
—(CR14R15)nC(=Y’)NR11R12, —(CR14R15)qNR“R12, —(CR14R15)qOR11, —(CR14R15)qSR11,
—(CR"RP)NR"ZC(=Y)R!, «(CRMRP)NRZC(=Y")OR",
—(CR"R®)NRPC(=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"),0S(0),(OR"),
—~(CR"R"),0P(=Y")(OR'")(OR"?), «(CR"*R"*),OP(OR'")(OR'?), «(CR"*R"),S(O)R"",



gis 2 or 3; wherein each said al kyl, alkenyl,
al kynyl, carbocyclyl, heterocyclyl, aryl and

woeqenasey | of R3, R4, R5, R6, R6' , R7, R8, RBCT/RI09/049449
R11 , R11' , Rl12 , R13, Rl4 , and R15 is
i ndependently optionally substituted with one or nore
groups i ndependently selected fromhal o, CN, CF3, -OCF

8 &) ! =(BRIR ', IR"? ARYR20)-AG(atRény R Co—
TR Ofgg20)(©cR(c )ggo%tg@ B, cé@?gmefuc%q?ﬁ() KR ComCs
ailsmrlr carboembyllbﬂzty))cﬁ erl.7and he(emrxlngm nOR16 , -(CR

9 NR16C(=Y")R 17 , -(CR
R 9B g UMY R T (R

RS 1s'lHRialo %R (CﬁlﬂkR_‘;zﬂg@-@g RlRLyISOZR:alkynyl, 68?685%%}@) lﬁw()f\r(ﬁﬂ ?&Bterocyclyl,
1@@37 Q G #ﬁﬂﬁ((b% 16 16&_ Rg Qo?n%:{(m )

J(%%M—M)(O?m)(ml? -
oR16) (ORL7) (CR19R20)nS(O)R16, -(CR

1%%81%% %(% ﬁcz— (CR 19 ns( hel N"a’él% Clyl, he(té}chclyl aryl,

HeQRAa ) hGEY| moﬂa, mog, -S((CRCI; 9&@@) ngm 0) mlﬁml (C(Rdﬁ:RZO)HOR16 or
19R292@S =Y ) NR 16R17 each R16 , R17 and
bR pepiguded fhakR” @1d &1 zreaw;bpth Itat thegame kigky | |

: aIkynyI car bocyclyl, heterocyclyl, aryl, or
plsﬁ?’gﬁgafyl wherein sai d aIkyI al kenyl ,

nlsankyﬁyB carbocyclyl heterocyclyl aryl, or heteroaryl
ptionally substituted with one or nore gr oups
ais 381 cted fromhalo, CN, -OCF 3, CF3, N02 Cl- C6

Whe%lllk é(élch salgd&kéil S.{Tkenyga%};l-‘yl nyﬁﬂll) heter§ Q@,} %{gﬂétéroaryl of R?,
l?‘t (Bi K%Rgl Ry,IB ngdloﬁk] ,R¢0 Ri @6 ahdki?\l is mdé()@)dﬁhtlﬁpptlonally
%lg(@éufgﬁlwﬁ%l@(%(s@r?@rig@pa%Pgdgnh% Jé%qméaloagﬁ‘b@, —OCFs,
AR Sl ) L R R e R RS GROOR o
W?Rzg)ﬁeﬁq ONRIMRY), _(@EP@?WQF%”F)G( 1@:(03)(118)11’;%@)11%@ 2SR,
@(m&ﬁ % nNRIa—?%Q(f)YO%% :r(@swaf‘hm éC( SNQ@:R[fJ
S QRN Ty b Sk RPN P
A Ok 1R R s R e G T HOSQR{QR'
lmlhz?xoawﬁ(@m%ﬁxom)h@(v;Réﬁew)@@P@m@;(ORébm@le9182°)HS(0)R“

red sat ur at ed, sat ur at ed or ar icrin
MRS DS @ WL or (G D GEDER B r 6o R 5SAMOR™)

P SIS 3 SR s R R
(EEQ g{zo)g?ﬁ %KWR” aﬁﬁ{ﬂ SH, -Q(C 1-C6 alkyl), -S(C
each R16 R and R is 1ndependently H, C,—Cy; alkyl, C,—Cg alkenyl, C,—C;g alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl, wherein said alkyl, alkenyl,
alkynyl,carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more groups selected from halo, CN, —OCF3, CF3, —NO,, C;-C¢ alkyl, -OH, —SH, —O(C;-
Cs alkyl), =S(C;-Cs alkyl), -NH,, -NH(C-C 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;-C; alkyl),,
—N(C;-Cs alkyl)C(O)(C;-Cg alkyl), -NHC(O)(C;-Cs alkyl), -NHSO,(C;-Cy alkyl), —N(C;-
Cs alkyl)SO,(C-Cs alkyl), =SO,NH,, —SO,NH(C;-Cs alkyl), —SO,N(C;-Cs alkyl),,

6



-NH(C 1-C6 alkyl), -N(C 1-C6 al kyl)2, -SO 2(C1-C6
alkyl), -CO2H, -CO 2(C1-C6 alkyl), -C(ONH 2,

WO gopdbeC 1- C6 al kyl ), -C(O N(C 1-C6 al kyl) 2, PENMUIS2009/049449
1-C6 alkyl)C(O (C1-C6 al kyl), -NHC(O (C 1-C6 al kyl),
-NHSO 2(C1-C6 al kyl), -N(C 1-C6 al kyl ) SQ2(C1-C6
al kyl), -SO 2NH2, -SO 2NH(C1-C6 al kyl), -SO 2N(C1-C6

0 Oééb)g\ll?i{kzyl OC@N(%@;C@ MlQM@)MOﬁC@hlﬁyc%) SF?G)OIM -C; alkyl),

RGO IN I QI N T INGG -+ 2 ks R NG o CONH(C-Ce

ﬁfw@% ARl GBI dadc e
al %ﬁ% (O N}%}@@@‘@ %Egﬁ’)ﬁh%ﬁ AMIRUE) B alky;

or Rll6rmhd h agpthley witk tectiadgdn orwiich Bby @ﬂeZatab]k&)dl form @G membered
car bocycl yl

g%atﬁ%t@ﬁ%}evgqqﬁr)a%ﬁw gyt (?Téthsmfms sqfgeted frgm O, S and N,
Vgﬂergﬁ%aﬁllrmgl is ogoe ) % sﬁﬂ)éﬁ%ﬁ&l w1tg'%ne Bty s selected from halo, CN,

car bocycl yl, yclyl, aryl, or heteroa
Mm@Fg(Hgﬁdﬁﬁz e el kdf GEﬁ&SHs @grﬂ@@akwy—éMﬁs(khﬂW@d%NHz
W|th one or nore g:roups sel ected from hal o

13Ce @y, <61 %6 atinrlzs—SPUGI-Coalipil), ~SQHH. f@@z(ﬂ 66 alkyl),

Bt iowe it CAEGH R Hhon

a?g@i) ﬁ?{c@@&@ ﬁlﬁ@z{ﬂml\l 04 C%'ahé&'l)hgé(cl -Cs alkyl),

1-C6 aIEI)( O (C'1

BN, -SORTIR) (Cs 4k, 738@@4(9?,1 Cﬁl‘&lHiSOz,Z{(OII(-(DNP&L kQLYQ)NH(C,-Cs
NGS e BRIV SEREC b iSO AR SR ENG
Ayt GINCrE @‘lé‘b(kcﬂ)%@)‘a(dly 3 alky D). o I8 FQINFI(C1-Csalky),

%@%ﬁ SRifi |éé Cﬁ\ﬂ%@mﬁﬁfﬁc@g%ﬁ% (C1-Cs

alW@N(@ &3 Q@ K)N‘H (@ Gk KNHCQOWNHC@% Ak,

al kyl (c1 alky ONCl al kyl)
~INHC( @ €5 211G0), ahdk yNYC- CNH@WN@)O(Q C@@Hadl)iyl ) 2,

R S5 Pl et sl ok ona b i iz ot ety 1§ -
&ﬁ?o%gclyp é{ﬁ?ﬂgteﬁ% ? Eldogcﬁ:é E%t%ro% [0008] The

res ion 1 ﬁp03|t|oh (e g., a

R*! i@@L(IBC&kbtll @91@@11&%1! Uzo@g alRPAPY daf gl qal@trémwlgn afyl, or
formula I (and/ or solvategf ydr at es and/or salts
hoterpargk, Wharrin eachanemlegr of & pﬁ@pﬁaméhmub%ututyd adbeqme sl re groups

gt o e BT g Gt eBR G e slibsit o -O(Cr-Co ko,

OQURIC,SHB9. ANEATPOUAC -0 a1ﬁ<91)mlecg(@pﬁﬁ OLSéHb\(@&ﬂqyl) _CO,

hydrates and/ or salts thereof) and a carrier

Jﬁ(ﬁ‘@f(@ﬁi&latkyd:)al—CQOﬁﬁﬁfﬁE}C@D)TéH@F@d dkyl), —f@((l)NGEl C6 alkyl)z —N(C-Cs
aé]ﬁynFC(O)(Cl Cs alkyl) —I\?Hg(()e)r(rgf ré%ﬁ(%ui&ﬁs%z(cl Cs alkyl) —N(C1 Cs
alkyl)SO,(C;-C¢ alkyl), -SO,NH,, —SO,NH(C,-C; alkyl), -SO,N(C;-C 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,-Cs alkyl), -NHC(O)N(C;-C; 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;-Cs alkyl), -NHC(O)N(C;-
C¢ alkyl),, -NHC(0)O(C;-Cs alkyl), and —N(C;-Cs alkyl)C(O)O(C;-Cs alkyl);

cach Y’ is independently O, NR22, or S; and

R*isH or C;—Cys alkyl.

[0008] The present invention includes a composition (e.g., a pharmaceutical
7



i nfl ammat ory agent. The present conpositions are
useful for inhibiting abnormal cell growth or treating
w@2hypeopz ol i ferative disorder in a manmal (e.BCT/US2009/049449
human). The present conpositions are al so useful for
treating inflammatory diseases in a manmal (e.g.,
human) . [0009] The present invention includes a nethod
compdsifidit)icbiptisig g aloaipoand effolmgiad\hi/@r soN’a%I lilyaiyatas and/or salts
hyperproliferative disorder in a manma human)
ther: asqaﬁ@era(a Ml?ﬁl’%@p@liltiqqu feccptble cﬁzﬁrlaﬁfﬂ Tlée present ivention also

el SF R SPAD S5/ QB YA EPIUgPlioR) GRTRRHES Bmpound of

formudarp@si/bor solvithe hgdfafes ahdoesadts thevead add medriion(aihtiimaeutically

nd che t her apeut.i c agent The pr.esent
accep ot orHEH GRDPH HE RO PR R d o & Second ani-
1nﬂa'r1ﬁf1£t6f§r@%ﬁtr YT (RERAECAnhRitITRVIR usé 8l Tbr qnlﬁbh@iﬁ@)abnormal cell growth
onpri'sing admnistering to said mamual a

or tr@&tmgademterpmllfbganee flisotdev i amaumtal éef g.ahwoarmpoidihd poefsent compositions
arc als }élﬁ T tE]eaF S%Vat edsseane% 1S a |1 t Zr eof a,

éo°r+ﬁ§8 £GPt RR Pl Pmalpry sS4 ST A o AU P)n a
[0009coNd amt prdséﬁtllﬁmﬂab@ nehare atrneﬂ}i&fbmlhlmmgmbﬁ@ﬁfau cell growth or

i nvention includes a nethod of using the present
treatigriplngergofifsrative disordes in ¢ magingal (¢.gnBumpn\joppriginggdayistering to
i ok ST L Dbl o AR O e Lo o
and wilﬂslthemvfi) bea smdpositiondtét@of, alode oe it @nibigatvadiiten ses:oﬁd

t i nvention, exanples of which are illustrated in
Cher{“ﬁgeréﬁ‘“d@ﬁﬂé BRfi ng structures and formul ae. Wile the

[00 1'0[‘Ve”t | qe M n%nt@ﬁve@ﬁ§ﬁ‘ 'fﬂckﬂﬁfés h 'ﬁle@m kiR aIY\ﬂntﬂintrllf'eﬁory disease in

enuner at ed enbodi nents, it wl be under st ood t hat
a maneyl (arge hootan) cireprokea ztdmmhlsmrmgttm said meenmhalarthtrapdhiosléy effective

t th t
amofi i daEeR & S armaiei bt et THEThpRRnF & cempgsition

ther@AUAINR &1h %ofﬁBhﬁBthhQ%ebdlﬁ' dﬁﬁeiﬁﬂ%hﬁtdﬂy hhgtscope of
the present invention as defined d%/@ft he cl ains. One

[00151k| | | ed Tha presentanentiph Incluses g miezieo nylnugéhm@senén@lmpounds for in

Vll‘l"ar,l él’é‘ .ngu an@?\w VéhO (&18%1}03{5 Oé S%té%ﬁﬁ?ﬂ%]{ﬂﬁlélﬂb&?lgl& P?l :81%1111{3%1& or a55001ated

path@rogfc@monldnm@tl on. The present invention is in no way
limted to the nethods and materials described. In the

(0012} ent  t Raforenss Wil npwrbe madaineleiadde epsrnemfodineatsaf gheinvention,

exatfé@'é?@it whicRAE i ﬁhma!t&f R e?crcbﬁllpﬁnﬂh% gtg,l[cﬁgfe{)%{& iﬁ)gr%lulae. While the

radicts t ICatlon 1'NC
invehiion tvétlbd d)esdﬁlﬁednﬁdohﬁhmbn Wil theldageratabsalsdddaents, it will be

t echni qu or the | this applicatipn controls.
undqryipqay ey et 11513‘;4?5 t L Be dRai @ therarboggnats. On the
cont?d'i‘& Ucﬁ@hﬁfgntlldnnl@ %te ed% aoehed aﬁ%‘aﬂ%nﬁﬁéﬂﬂ%%om and equivalents

drocarbon one to twelve’ carbon atons.
whl@(raarpb@mcblfdeéwrty[n the scgps of the present invention as defined by the claims. One

skilled in the art will recognize many methods and materials similar or equivalent to those
described herein, which could be used in the practice of the present invention. The present
invention is in no way limited to the methods and materials described. In the event that one or
more of the incorporated literature, patents, and similar materials differs from or contradicts
this application, including but not limited to defined terms, term usage, described techniques,
or the like, this application controls.

[0013] The term "alkyl" as used herein refers to a saturated linear or branched-chain



i nclude, but are not limted to, nethyl (M, -CH3),
ethyl (Et, -CH2CH3), 1-pr opyl (n-Pr, npropyl,
WO SHR@HRCH3) , 2-propyl (i-Pr, i-pr opyI - CH( CH3)RYS2009/049449

1-butyl (n-Bu, n-butyl, - CH2CH2CH2CH3), 2- et hyl - |
-propyl (i-Bu, i-butyl, -CH2CH(CH3)2), 2-butyl (s-Bu,
s-butyl, - CH(CH3)CH2CH3), 2-nethyl-2-propyl (t-Bu,

monbvaleitydroctibGhidddigal oiom@f(bttyvlels(erbaﬂﬁﬁta}dms Exarnples of alkyl groups

ent

CH2CH2CH2CH2CH3) ,  2-
inchgi_ep@ﬁtaﬁ nqt Jiop %Qp@?@})( &H@} ﬁ l ?f‘tb'lg CH3), )1 -propyl (n-Pr, n-

oy RN By ey RO

CH,CHOEPIGEHOH3)INGHRIH3prop gt tidBuy i-biity], OEPIGERICEE Obi2 ms&ms Bu s-butyl, -

CH@@@%@%@%@B’%-M%% ]%Hzt 17(2:1'_%) &@}Pi’f 1-pe(nty1(f"'(penty1 _
g{éggég )@Eﬁc%%%?“ E?Kngtﬁﬁjﬁ@gﬂ%gﬁ%ﬁp&m QI H,CHL ), 2-

metl{yl- CHUCHI )y CIIOHEHE) D), 3-Bethpt-Ayplutd ($8HGH)CH(CHs),), 3-methyl-1-butyl

<-CFE CRET bR il L BE R RO ICtL Gl bt ¢
CHGEBI), EH{ITHI 3) 2- h&ﬁ(@m@m¥¢%§H}GHéacrgg)t 3h éle>|qlrl ée

CH(&%@&F)(@%@%H&%)) ar mgﬁlyt- -2-peatyb(- §(¥Hs)lzCHe@1H2(Hﬂs) 3-methyl-2-pentyl (-

CH(PEARGIRILSER! G TOR R AN CGHARTC B ALY 358 hy1-3-penty!
(-C(GHs RCHL@HE o)) 2-mhetlyl-3-pertglr (O HOEH B0, ) CHIICHOW H RS -tiameth yl-2-butyl (-
erein al ken incl s _radical s havi

C(CHRGRI Gy s e otp e D arphyel e i th fkc
[00 1@]" d "Z" 19L&t '%Ik'eﬁglf/ mf@%@[ﬂ%@eﬁ o'(r _'B?Jn%g&i Rl nﬁhﬁvap&{t hydrocarbon

Imted to, eth or vinyl
radlc(al @F@(d—te(ﬂwlzbve carban talend wkle at le@d ])5¢ sitchef mlsatma'tlahlﬂ)myd ¢arbon-

carb s Pty Bongy Mgt e FIB S B R e IER L6 and trans”

oricitBfori &eal@f‘nalﬁﬁ@@t YIainld O obieRatios. EXaRPRESIANEID, b%are not limited
triple bond. Exanples include, but are not linted to,

to, edtyl{qmyyd)r in@CH H=0Hop yhiyll (- Qlﬂf@}iﬁ@ﬂy)l, and (@RIRIREH) and the

[00151: ar bocﬁ%3L %m;rh ﬁ@’“yf;ﬁﬁfer d ar gWﬁ“ﬁ“@Piﬁgfqg%je% hydrocarbon

radi SR BPNA ﬂ%r’[@veﬁ@r&aﬁ{oﬁ%dlscvvlﬁ aﬁ leERLRE i oMAshtuAbY, i.c., a carbon-
unsaturated ring having 3 to 12 carbon atons as a

carbpmrpdypleibond.i Rgaropleyincidg2but ardomn liatitedgo,ashyayb(-€=CH)cpropynyl
ring. Bi Cé(C|IC C rbog{ycl es having 7 to 12 atons can be
(propgrg (D), andiths as a bicyclo [4,5], [5,5],

[001%? 6] O'Th[: Borfils "éa}fﬁééé)an n g L LG %a&%Eleﬁ%ﬁJgfﬁn{‘aeygi&lkyr

10 ring atons be arranged as
refeoto a[Iﬁolﬁjvak:ylsnmromatla,sablmtd@ edpa“yslt;em&;ammm @sg having 3 to 12

carb 81%1 g g}sga%g n@orﬁcﬁg tarﬂtggeor oglfa%(m%%]om 1|rc]:§<&lfacnr9ng Bicyclic
carb6&FRIDYGINGS thNol SRS can be arranged for example, as a bicyclo [4,5], [5,5], [5,6]
or [6,6] system, and bicyclic carbocycles having 9 or 10 ring atoms can be arranged as a
bicyclo [5,6] or [6,6] system, or as bridged systems such as bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane and bicyclo[3.2.2]nonane. Examples of monocyclic carbocycles include,
but are not limited to, cyclopropyl, cyclobutyl, cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-
enyl, 1-cyclopent-3-enyl, cyclohexyl, 1-cyclohex-1-enyl, 1-cyclohex-2-enyl, 1-cyclohex-3-
enyl, cyclohexadienyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl,
cyclododecyl, and the like.



but are not Iimted to, cyclopropyl, cyclobutyl,
cycl opentyl, 1-cyclopent-1-enyl, 1-cyclopent-2- enyl,
waz2aymobpent - 3- enyl , cycl ohexyl, 1-cycl ohex- 1-RCiUS2009/049449
1-cycl ohex-2-enyl, 1-cycl ohex-3- enyl,
cycl ohexadi enyl, cycl oheptyl, cyclooctyl, cycl ononyl,
cycl odecyl , cycloundecyl, cycl ododecyl, and the
[0017] ke. [ OOAR)I" indand &' mBBGASend artbiudi¢ dlyericabbo m@li¢at of 6-18 carbon atoms
hydr ocar bon radlcal of 6-18 carbon atons derived by
deriyqdebyr tBprbrraqvabpl i iHRECB G &8N fiPgmCaroen ﬁ@néOf:aap%W aromatic

Ok o/ RAN dtb 'S B 1 Flas "Ar". Aryl

ring 3430 O Sofhe AR SR urS bW blcSerli b Y Sk IarS QM@ s rAv, Ary

includes bicyélitadicals|codpsisingay (atomatrcaﬂlg:ﬁalsesi toarspturgcdgpagrally
ticring fused to tur at

unsad%gtg Ging s P rinﬁtéc caghocyfe (PT%rt e&ere 8 & thézgll&:ayaryl groups include, but

are Jb%'hﬁﬁfeax& |rhd71ca[lb H&iveﬁlﬁzﬁn@ BénARhY tphgﬁﬁy @ﬁbdtﬁ‘&t&l‘ g6nzchB& naphthalene,
are not limted to, radicals derived from benzene

anthfgshenyndenyls mglgnylt uﬂgUhybiemza@h‘é@lenn,a]phﬁ ﬁale@dgldronaphthyl and the like.
dron a

t hrac na i,ndan di t hal ene,
100130, 2 TR i B P oferaad i Bha MiFEOARHS SRR SRS usca
1nte&ﬁ£ﬂg§abl? fhbl%[rpﬁwcﬂe%r J[0 a hatRidGy alpatialignasathtar A&y, thiigg onc or

rin are used |nterchan%eabl herein and refer to a

morg geulenorgriply Yoads withinthe Haal earlaceeliqiadical ofihig) Ifgingygoms in
i B H Ec Bph gBCH RN ALt 5 TR, e

remdlmagtrm(gmeoms dn@Cowhérs oac beh@r@ﬁﬁ@mﬁehecptaﬁhaﬂy gubstituted
nit oxygen and sul fur, ring ato
digten

X I n| n

independspth-withosF 8t Bigse BbstypRes FiPSr‘F %ﬁ! B %%?Iioﬁwé? gy be a

mon%&d;?:'fé hédﬂﬁ%ﬁj td ﬁﬁﬁ QIQJ&I’.J ¢ t%tﬁr%ﬂ%t&ﬁs zﬂRir Pto 4 heteroatoms selected
S stitue

ts des reb bel ow. A heterocycle may be a
froommiinOcyel ® draviioyglShavangr7 ta Hyrimemombsrs((2 td 9 cﬁrbomatoms and 1 to 6

heto@plegps 1y iate b i SF LTIl g eI (6T . or (66
systéiﬁlr H@fér@éy@l@é aftNibsdrited i PQ@\I&% ORdPAE ”Pﬁﬁ&ﬁl%@gf If/lbgé'ﬂnm{eterocychc

O, and S), for exanple: a |cyclo [5, 5],
Chemitstl{yé (8} As@@m@rmn N@WeY@ré(yb?@é rairtec azpé@s i3, 4 6 7 and 9; "The

Pag%e Ff%ﬁO?ngcoggr?ug Ci P eﬁé%ﬁwggﬁ%k%}o%%%ﬁey kLCSOHS New

Yorlpal%'t) Wbr@ﬁdn}f) MI@H@I‘ \101u131,es 43, 16, 14, 1%@1&198 and MEAm. Chem. Soc.
erocycllc Cbnpounds A series of

(196% ﬁ%éﬁ% h‘&ietf{rs@srﬁlwlw seyncdudss frsdicalipwhors hgteropyelg radjcals are fused

w1th?8§ﬁ§%ga, \Pa.ﬁrtﬁm %ﬁeﬂr%ke%r oé? U(’J%Et%é §%&’§%%%1§ or ﬂ[gterogg)aic ring.

Exarhplet ef bayokydlic rigs dndludz), bigtese ﬁadlrﬁi&dstoy\jﬂﬁfcﬂldlnyl tetrahydrofuranyl,
et erocycl e égdlcal sat ur at ed

re fused wth
dihygegfptegyl (etrgh P@F%i&etﬁ%ﬁ@ml’&é‘ngﬂs émafoewgwba%%mﬁethaqpyranyl
| e
plpe:ﬁﬁfn?[ %‘fd{*ﬁllldul?lyg rt@l@ﬁlg??ﬁﬁﬁn}rl ﬁu@}fanpﬁgsj; raziityl, Iﬁ)n{dpﬂ%ﬁzmyl azetidinyl,
oxethmitly thieyairyb fhomepyperidohyh yd epingt, dnypanyt, @Ra@pmyﬁ Ghemeplmyl, thiazepinyl,

t et.r ahydr opy. ., ..dih , . .
2-3iP iy ap GO I A, AR B G byreney st -dioxolanyl
pyramwmmmlyl raythlolé @ﬂgfdynépwﬁiy@%%rékﬁienyl dihydrofuranyl,
|

OnD I perazi ny ) azet
pyrazohdmyhrmdazohnyl 1rn1dazohd1nyl 3- azablcyco[3 1.0]hexanyl, 3-

azabicyclo[4.1.0]heptanyl, and azabicyclo[2.2.2]hexanyl. Spiro moieties are also included
within the scope of this definition. Examples of a heterocyclic group wherein ring atoms are
substituted with oxo (=0) moieties are pyrimidinonyl and 1,1-dioxo-thiomorpholinyl.

[0019] The term "heteroaryl” refers to a monovalent aromatic radical of 5- or 6-

10



oxetanyl, thietanyl, honopiperidinyl, oxepanyl,
t hi epanyl, oxazepinyl, diazepinyl, thiazepinyl,
wWQ@2@90e3e: nyl , 3-pyrrolinyl, indolinyl, 2H pyre€lUS2009/049449
4H pyranyl, dioxanyl, 1, 3-dioxolanyl, pyrazolinyl,
di t hi anyl, dithiolanyl, dihydropyranyl,
di hydr ot hi enyl, di hydrof uranyl,
menfberalzid dsdandyihélot ebafneddi Iﬁ}g systieﬁ‘isdﬂzledsit ohewyf which is aromatic) of 5-18
3-azahi cyco[ 3. 1. 0] hexanyl ,
atomyy gHltEEizeng o1 n@}rehléeﬁ@rgﬁ ms 1&(}F‘d)endently selected from nitrogen, oxygen, and

sulflﬁz ill%'ag%g %[fﬁ 1}]0%%32 5 oalée @?id‘ilﬁrl ?ﬂbﬁ 1n S{O?on %OZ Hol es

hydmfzy@rhiﬂa’(}é) unydalmlgl gnmiapopmxdnafil rpyrinmdingt @mrﬂuchng for exarnple 4-
substituted with oxo. (= noi eti es ar nyl

R D BV G R GTH HY GRS YR el Bosazoly,

thlazoh‘ﬁt &Eagaryyllsotﬁﬁ{cﬁmsp;f@o@l ﬁﬁﬁ%ﬁﬁizleﬁbqlﬁﬁ&[@ﬁl 1ﬁd(¥191d b&®imidazolyl,
nbered Tings, and 1ncl udes fus ring

@ﬁsﬁ@ﬁscmmhﬂyéasdazohyé olmydziphﬂsﬂaaﬂwﬂnalymd)lzmﬁl Slazslyl isoindolyl,

in one_qr re het oato
erPieE e FyHRI Rty DRt Ph olre Bl o rugyzany
benzwh& enylElsamahﬁ&ooﬁ m&@i&@mf'quﬂfa@bﬂﬁ’@l 2dendx¢lihgl Myphthyridinyl,

i ncludi ng, for exanple, 2- hydroxypyridinyl),
and fyPRMEEMINH | i m dazopyri di nyl, pyrim dinyl (including,

r exa : .
o0, XA i NS, RN T DA s BNFRRGLhon-tnked) o nirogen
(nitrbg@%l&lril&ldy httachéd azhaie)shch BYazgbly) Bylvﬁz@td‘f eazmbLeI and not limitation,

pyrrolyl, quinolin U|noI|nyI i.ndol
carbgp h%(iﬁdd@%@wles Béﬁ%qoaw 3FF bopdadis ppsifen 21 %&aéfﬂrﬁ of a pyridine,
I 4 z Iy | [
posﬂlglg?néldé 913’(1’5 of ngHr 8 t?al i Mhtbornlpyn;‘f ga%r)?';ﬁd@l aapig{h';/llal’%lepﬁdsmon 2,3,5,0r6
of a pyiaamo) gdsmdnfﬁ adé,ax dlofla, fufanr aizra]nv;drofum;]ﬂmﬁpheazaxyyﬂole or

tetra g rﬁﬁ%@g%‘ﬂi%&& genz %piozxgl éBHfIH%Zl gq ﬁﬁlagoc}ﬁ,é)osmon 3,4,0r5of

an iSoNARINY, plyFlzB%! or EQRRAGdIC TRRItAt S OLY ANz diRE HBEiAsH ¥! 3, or 4 of an
groups iy be carbon (carbon | i nked) or nitrogen

azetydrict p@?gfetm 2.i3nKked)6, 4t erachiedquineime os pekitips 1 pbgls |5b<13 ¢, oB§ of an
‘o 17¥1 exanple and not |imtation, carbon bonded
qH@'é?Ocycles or heteroaryls are bonded at position 2,

[0023] 4, 5 ByOtaybofkapRydnddoh BmitRes, tnlltngeﬁ boﬂdedﬁlete@écy@le@for
pyridazine, position 2, 4, 5, or of a pyrimdine,
hete@@gl@ ar@,bogdedg,at pesitigp @ gn agr@y}eaakqeﬁémeﬂ@gfql@ dwrrplidige, 2-pyrroline,

t r
-py?‘rohﬁ%,l1@11(98{201%69{@%1%25&1&& b 21 O%’(ﬁ&@ﬁﬂé §Rm1&a9§l?r@ ?ﬁgl%olg, &razohne, 2-
pyraadﬂlu&X a-zpqlraephnempmdhfe plpertahllna,zmﬂ@la, ipdslirtel, OH-iBdazdle, posithon 2 of a
1801161'0162 gb#sgi%ﬁa]gtge:, Ee)f)%}f %{22 Zoge, g}ql]?lgwlng,o;nglp%g]r%log 9&%%3:3}6218816 201r B-
carbBéfl 1 dine, position 2, 3, 4, 5, 6, 7, or 8 of a

qui nol i ne or p05|t|on 1, 3, 4, 5, 6, 7, or 8 of an
[00225 oqui ndlhe hem AR Iﬁ:feByto \Hayfl P cg)lar“flhb betarmtanet present in heteroaryl

or iy e rdudh b RRRtreg TP puER 15 Sy D oRCARTS(Prct ne,

[0023F et i di MBe tddds"RbAY alY MFQlrh&itNRferdo B¥htBéhf&itic treatment and
prophylactic or preventative measures, wherein the object is to prevent or slow down (lessen)
an undesired physiological change or disorder, such as the development or spread of cancer.
For purposes of this invention, beneficial or desired clinical results include, but are not limited
to, alleviation of symptoms, diminishment of extent of disease, stabilized (i.c., not worsening)

state of disease, delay or slowing of disease progression, amelioration or palliation of the
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3-pyrroline, imdazole, imdazolidine, 2-imdazoline,

3-im dazoline, pyrazole, pyrazoline, 2- pyrazoline,
wW@2@pyoesoed i ne, piperidine, piperazine, indole,PCT/US2009/049449

i ndol i ne, 1Hindazole, position 2 of a isoindole, or

i soi ndol i ne, position 4 of a norpholine, and position

9 of a carbazole, or b- carboline. [0022] The term
diseadaata@e ah@tenissiow (Whetldr paBial of total), whistheh@étegtatsle Oﬂﬁndetectable
. present in heteroaryl. or heterocyclcyl include th
TreéS@ilf‘dlit 7€ alermgangyelonging gurveyal aseeypHpdtospppeted ﬁ%é’@i if not
rece% f&ffMBnt. HHB& in RBE of && ﬁ%ﬁﬁﬁ&ludé ﬁlfo% aﬁé&d? Qi the COIldlthIl or

t apeutic treatnment and prophylactic or eventative
disorfeaguwels$ as thoss prione tdhigave bjeatndit®ntay dpoedee ot those 81 whch the

unde ed physi ol ogi cal change or
Comﬂ?@%?ﬂ%ﬁﬂagugﬂ> ]?Hgﬁﬁﬁvelopnent or spread of cancer.
[(mzﬁff pur H% 9ﬁra@é "thévaﬁedtfemw&ﬂf&mwe BeREht Ghcahs A arﬁ@édt 1084 compound
inical results include,” but are not limted
of thalplrwntanvemoofthasymme@tﬁ@r ptivents Hermetculofdissssee mnd@tﬁon or disorder,
not _wor seni

i) e R EARS iSRS Bt s i S R EPloPRpr Beiefiilar discase,

cond@i®i, ioe HRbIdeN 0@ (iiilp 9fe]vb1@t§ b@&el@ﬁs thb 66t 6P Gitnddre sy@ptdms of the
rem ssion vvhet her (gartl al or total), whether

partigalae él@gaépéoaﬁlt@nd@t wreds| describpd dgrcrre i the ease af swcame dhe
ther:lffalféﬁ ﬁ%?lg'l isounyd E}ﬂlé/lﬁ} ea&new%?g gecfuge it é)%g?is \éér c%hs reduce the

recel vi ng ose I n nee reatne

tumorpidey) thitih@ e shiw @adyhcwixtdat hrikeprefendily stop) eincet c&ﬁ rlﬁiféltratlon into
éﬁ wel | as. ﬁhose prone to have the cond }lon
peripfiesd) ogaans gphibH ke, $IAWR SUHE EHENHHBIrEFB: YO%tOIaﬁ%laP%PtastaSlS

1nh1ﬂ)1§ t$ Gorh€ RERY B Erol H0ZH or HaBcRNG g?rﬁe kgl (ﬁf%ediltrﬁcﬁ@bf Mle

fective anmpunt" “means an anount a conpound of
sympnoﬁselnsocwltndemﬂn dre dahetr. [o)thd exeattshodrupmeaygmtent gme)wth and/or kill
artlculagsq'sea e [ [

, dit di d i
exishifh tncon ol ShRT PEruBRaNe i oviinsie e Bonace thiphpy, officacy can be

meaSHERIOEafipld, B aBRESiAE the M HoTRRES pr6 SRENISH AMFP)QAhd/or determining
di sorder, or (iii) prevents or delays the onset of one

themwmxm&%ﬁ%@ﬂﬁnons of the partlcular dlsease condi ti on,

di sorder des ri bed herein,. casge. of. cancer ..
10028, horBELerfR e R R P g RSBy FhoRlsy are used
intercREHEGSEL1Y veth Eatﬁfn C‘Afbﬁslfmaﬂ ekl giowtR'd Ws @sddnerdibMiless otherwise

size; inhibit ow to sone extent and
indigstesk Exfas |ty calt garﬁ)vﬂtﬁw&?érm%e@lendqnhpf narpat fegplafasy gechanisms (e.g., loss

of ccgﬁ%ﬂt i %?ﬁ%n or”lgnzi‘pﬁlclu)dg{I 'f@lj etxa %eégl%e aaélhgf%at,l f\@??f.e(:i%ﬁﬂor cells

(tumeyyehae ptcﬂrfératethy"expr@mgﬁamutaﬂdi kﬁ651ﬁ@km&sefbrto®efe®pife$smn ofa

receg‘r)é{:] ggﬁt)sn?er?-]gmgqrqe :bg]él%{l a%lagl g%lt 2‘2@3 %,oéslqoféc :R?ot eg@m% leéages in which

aber?éill‘tgi 89%356111?% lglhgs%)(ja}cgfdtgb%tog;&%ﬁlecg) Q@i){ruﬁéog;% Ehg?ﬁ%éh%‘r?agg ;t/)y receptor tyrosine
klnaszefo {4 acy twaers et prddernedy adborrargsand/éreopyncdssass sctmgition; and (5)
benlaléfllé(i mnﬁgt o gelllss 06%~ ?he? proq{fee}gtsnlleo(rﬁse(a-ggsa 151{ e(aoerrant serine/threonine
kinase activation occurs.

[0026] The terms "cancer" and "cancerous" refer to or describe the physiological
condition in mammals that is typically characterized by unregulated cell growth. A "tumor”
comprises one or more cancerous cells. Examples of cancer include, but are not limited to,

carcinoma, lymphoma, blastoma, sarcoma, and leukemia or lymphoid malignancies. More

particular examples of such cancers include squamous cell cancer (e.g., epithelial squamous
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the response rate (RR). [0025] The terns "abnornal
cell growth" and "hyperproliferative disorder” are
W@ gadodzeer changeably in this application. "AbPGEE82009/049449
cell growth", as used herein, unless otherw se
i ndicated, refers to cell growmh that is independent
of normal regulatory nmechanisns (e.g., |oss of contact
cell tamem) tuh@odnceriickidingtinutiesell fudk caxailoa,snidiecciingg canker
wegrowh of: (1) tumpr cells (tunors) that proliferate
( N%;/L%Qp%déggwan@nﬁﬂf thedwng 3ndogrpaows Grageomg of the lung, cancer of the
r t Qr.
perlt‘g}{&[rﬁ %%ém Irgﬁgﬁe{ %‘%ﬁ% 09 arc \Zﬁ?ﬂ};%rm e %ai%’\g/'émtestlnal cancer,
panodeaslea:am@rl gliobtrisoimaa bﬁ‘lvrcaNanbgr[ mssarraa ckmcn‘a,slsfeaca;ﬂcmbladder cancer,
tunors that prolif recept or
hepaf it fhedek R T e e tﬁlr%l%? efiogepipl or uterine
carcﬁllgﬁfar %tvaléﬂglhﬂ@éatraﬁ@rﬁﬁ‘ 1 i P RSR BcbY BhdsRik cAREk, (Rlal cancer,
beni gn and Tl i gnant cel | s of ot her prollferatlve
thyr@lld@ela@eélepmtlmr@horab,eqnah@ﬂrcm@ma,nf@mlh cgonome, ddupralsekemia, as well
ashz%ﬁ g qegurs. [ 0026] The terns "cancer" and
“ ]ﬁ% PR €PEY t 0 or describe the physi ol ogi ca

[002gpNdi ti " chBmBBRTM LS paht"iiSa tymbe@ld déeﬁﬁl'l &f 6 iRhtnZ@eof cancer.
by unregul ated cell growmh. A "tunor" npri ses one or

Examples of eliveratgyapausir |agentﬂnamdp &glognibdd A&B&E\%@J (gaentenl OSI
Pha@{ ﬁ Bk zdh{B o(t\/ﬁig(& E&AMlI ynp I héﬁ@@%%d%&ﬂiﬁﬂ%l)ﬂ@

conm, an ema’or l'i"gnanc
Astrpa¢ricc o) Batente(SATPL 4% Pdilze§ LichrozalRqEEM ARARY Nev sy hduisnib mesylate
thel i al squanppusc

(GLﬁﬁ%{!&Cﬁ%{aﬁ;%éﬁ}ﬁ]@Zﬁ% HaL184 xgvprtysy, l@m@al@&g?ﬂoxa&n@ Sanofi), 5-
FU @%&ME&RCE&J squm% §Ein Sﬁﬁ%ﬁ% )RAIQQW]?@ W?@ﬂﬁ Lapatinib

g an us-carci noma of the lung, c¢ancCer
(TYBERB® Cﬁﬁi{ﬂZ@mé,L@haxh SpathdCledd) Ularfaab8CH @a36), Soradenib (BAY43-

omach .canc i.ncl u st rointestinal nec
9006 HRIREHRE M GebPReg By 8B BB LRER! ARG 571 susam;
Sug@l\) %lkﬁ@tl@éfﬁﬁf&subﬂ ¥Ethi ASAGRH CYTORAN® ¢8N6§hosphamide; alkyl
hepatonma, breast cancer, colon cancer, rectal cancer,

sulfqmte(s sedh a8 busalifane nmpr@ﬁldfﬁmetnﬂlpaposgkfamtaémdms @a«rh:eismaodom

var nd carci i dne renal,_cancer., . .
carb ittt FRBE S PR PTG R BRUBLarRRTes including
altreh@pa,| ltﬁetﬁz eﬁérﬁ@lﬁﬁuneafﬁ:ﬂthﬂ eﬁh@bgﬁananﬁ@@ )ithi @h @i thib pIEphoramide
acute | eukem a, as well /brain and neck cancer.
and {rgpcthryl omelaérn@wﬁ@geawfﬁmcw&é hpllatagn ané Bk AGARONG S cf q&lmptothecm

il SRSl RLSEE i EATE 88y i, g e
adoZSkRRn tz&zdflésﬁﬁhnd:’hlaémm SyiBbeticeamatogk); CMpkdpAREQES Jparticularly

M | I enni um Phar Ful vest rant ( FASLODEX
CWP}@’@V%&Z&%@&}'YP’E y)éﬁlt 8)?@\{5955"@% gluocpap‘my@p)(mcﬁlgfqgotgg pynthetic analogs,

( .
R

mus{akdscxely am(hl@nan@anid),fdh)qmzﬁ)hazme chlorophospharmde estramustine, ifosfamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin,
phenesterine, prednimustine, trofosfamide, uracil mustard; nitrosureas such as carmustine,
chlorozotocin, fotemustine, lomustine, nimustine, and ranimnustine; antibiotics such as the
enediyne antibiotics (e.g., calicheamicin, especially calicheamicin gammall and calicheamicin
omegall (Angew Chem. Intl. Ed. Engl. (1994) 33:183-186); dynemicin, including dynemicin
A; bisphosphonates, such as clodronate; an esperamicin; as well as neocarzinostatin

chromophore and related chromoprotein enediyne antibiotic chromophores), aclacinomysins,
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FU (5-fluorouracil), Leucovorin, Rapanycin (Sirolinus,

RAPAMUNE(r), Weth), Lapatinib (TYKERB(r), GSK572016,
w@ERooBrd th Kline), Lonafarnib (SCH 66336), SeCHEIUS2009049449

( BAY43- 9006, Bayer Labs), and Gefitinib (I RESSA(r),

AstraZeneca), AGl478, AGL571 (SU 5271; Sugen),

al kyl ati ng agents such as thiotepa and CYTOXAN(r)
actumm}cﬁs pbibshain, deaseaih& WleomycimBnadceaomyicih, @satticis Wak@imomycin,

i mprosul fan and. pi posul fan; aziridines such as

Carzw@a&@aoﬁﬁome@wrs@efuéﬁf@nowelar dapED 1%%16{9%‘2}6‘;9&6 -diazo-5-o0x0-L-
norl&%cﬂi(eé?;?}#f‘ﬁ@@????@t E&%@ﬂgme rﬁ%ﬁ&?ﬁd 5]&!0%1919 cyanomorpholino
doxdrnbieinh 9+psfnebh®slpkmnh1mmmd deoxygtolxyhbrm:m)h empl’wcsp,msommaﬂe
i&w@ﬁd trime h | onel am ne; enlns ( eci

(i IO R P aY Il ShES TRTBRifes SR Ha@ARgRolic acid,
noga{lérﬁ%lhl CBI%H{YG%S Sp’éiﬁd?ﬁ}‘c'lﬁ P%Hﬁjoﬁlg'cfno?% 862M), quelamycin, rodorubicin,

bryostati n; l'ystatin; ncl'uding i ts
strepgeiogen, eﬂﬁﬁntozmam Aebarsidin, abehimiz.elimsiatinszorabiein; anti-metabolites such

as m%ﬂ%ltrggﬁ%) P%cg%-?lo Ué%/c_l I(EZFI%?D ? g{c: a%i’l %L&éggl%%g tso(félqgﬁ:tierqn ]inethotrexate
pter(ﬂgBﬂﬁiﬂ ihinBgeLaftg pEdin¢ Helldds sastehOBsdardtiie? $8ﬁe@m0puﬂne thiamiprine,

1-TM ) ; el eut her obi n; pancrati statin;
thiogugpinsepEiyidine anslomyedhoasianeitabing agpsHidiies 6&2@@1@% [gaeofur,

cytaICaIBin%r &ﬁ?@ukldln%hh&ﬁﬁg /¢ 'eﬂgmhal%nleéflﬁ IPJ] %Harggens such as

ramnus
calusreont ereﬁlbﬁﬁmmenmbﬁ@nﬂy,dﬂ‘pﬁlﬁ‘dﬁambl dl&plmtanb,&bﬁﬁ],actone anti-adrenals

novenbi chi n, enesterin predni must i
SuChtarS&FIB?,‘?%{WF%m“Qr%PTaH?n}%l ?aae il poid arnlgisher spehs rolinic acid;

acegbAOAE %fd'ogﬁosgﬁlﬁh %735% Gak; rbmlﬁgltegﬁmﬁé hA@: erlilQFRET érﬁ?azcnne

ni musti n musti ne; anti biotl cts such’ as the
bestemhed|; sentiertd, bdataxats; @éo@mlnec demebtdaint;odinziqespedfahithine;

. calicheam cin Il and.cal jcheam ci negal | An ew
cllipButey STy ah e G ot i R LA St By SO T Rt TR
loniddgih & th NGarAUREI ik aﬁna?ﬂaﬁﬁmm%ﬁ&m{ﬁ Weith g88zone; mitoxantrone;

cl odrondate; an esperam cin; as well

moprsouer; mltmmmamqmtqstﬂtmm@ﬁmem@t @ndmbeillatlewxemtr@mm@méywnlc acid;

dj t {
2R R e PRI OSIERb ryrep i (B Naprg| roducs.
Eugéﬂee OIRY CiiaBSxan6aBiZoRAIViEb firan CYi @R L@ dRiung:AE M ROMY Gbid; triaziquone;
arzi nophilin, chrononycinis, dactinonycin,

2,2 %l Siriblauginieihyl amiae:dnatescanesslapesiallysl -dyexinneiTagyin Aeroridin A
and ﬁ%ﬁ%qlﬁjﬁfa}l (71 8%%%6” Eh&kﬁ@zlt}f@ﬁﬁ%ﬁs@ﬁe 130 ft(ﬁl Hmtolactol

I hodoxorubi cin I NO-doxoru

plpobfuﬂnaﬁhe gx%ﬂhmm‘ ahbiioside (‘@piar@; @Icmphegxhamhﬂe(; tlﬁotepa tax01ds eg.,
ar ubi nmar cel | ony m t omyci ns such
%@&9% X@l Wﬁﬂ@% HEIBBQD&O{W WS AP N 1), ABRAXANE™

(Creﬁ{dgl{&”ff@é) neﬁbmﬁﬁp& éélréa naﬂ drtif1e Wﬂd"atlo?i%' Bng kel (American
quel a t

cln, r odor I Cl N, ept onitgrin, str 0zocClI n,
Phamwba[tinab |P|artn¢rb,éi'uhmbergJ Mﬂm@t al, TAXQIHEME@ (doxetaxel Rhéne-

Poulght Rofr oA gy Frtns e R lor e oGS AR aemeiinc) - thioguenine:

meréh@RPRERE; MethSREARE hRNANR anBbBS ARMAE LRplatih kAR EABSHESA; vinblastine;
purine analogs such as fludarabi ne, 6-nercaptopurine,
ctopp$iafYpr phéfosfamide; mitoxantrone; vincristine; NAVELBINE (Vlnorelbme);
novantrone; teniposide; edatrexate; daunomycin; aminopterin; capecitabine (XELODA®);
ibandronate; CPT-11; topoisomerase inhibitor RFS 2000; difluoromethylornithine (DMFO);
retinoids such as retinoic acid; and pharmaceutically acceptable salts, acids and derivatives of

any of the above.
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t hi oguani ne; pyrim di ne anal ogs such as ancitabi ne,

azaci tidine, 6-azauridine, carnofur, cytarabine,
waledens3per i di ne, doxifluridine, enocitabine, PCT/US2009/049449

fl oxuridi ne; androgens such as cal usterone,

dr onost anol one propi onate, epitiostanol, nepitiostane,

testol actone; anti-adrenals such as am nogl ut et hi m de,
[0028] t ot analsd intludsd ke défdition af'lctlemetkapestivedgest!Gle: &9 anti-

frolinic acid; acegl atone;_.al dophospham de gl ycosi de;
horrwah&e@wpatrﬁcf:togg atc QR pr}lﬁlylggq)qmongﬁg%} Qihigunors such as anti-estrogens

and gﬁécrﬂ%@gyt‘fdrég? r&gﬂl g ?Mo%ﬂﬁtor?@r i ?% lucﬁlt? Q{)Laéga jle tarnox1fen

enecol ci uone; I ne;
(incladeigd{ @ VADE(®! ﬂaniomfen cigtay| raloix dpnag dfdlomfﬂnm 4- hydrez(ytarnomfen

R R AR L RS N TR A AT S
aront9td RXAbHAY Biat mmlﬁ@le RREymd oGt rb@mc}pfegm%s%gﬂragen production in
phenanet; pirarubicin; ["osoxant r one; InicC

the aglednd] glzn@, h@tha;dfoazx@eple{ﬂr(ébamldamlm amp@}ggqtgthlmlde MEGASE®

(Rt P REG BT ABONIRIB TR, RGP R rvisore

(Vorbﬁﬂé:)aEEMAR@@ (thitrolzblc Kb @A) and ARIMIDEX® (anastrozole; AstraZeneca);
2, 2"-trichlorotriethyl amne; trichothecenes

(iii) patspedrpagnsyudh 25 fwsmple, yilrtmider bigalntanyids, ilgpiprolmleasn! goserelin; as
Well%g %5{9&1 ??n’e éé[“i %t {Bﬁg rlglyné Ofe%lsﬂg cgﬁ%@%?oﬁﬁgg glv%Protem kinase

mannonmusti n
inhilgiagcy;t(oplipie kirasamhitd®irg évij aisands ogligosydtmideq ppttai e, those which
1nh1tFBF ;:;g{rgqglaqw)té %g)fl(l)elgga ls*gga]@m-‘l[-@x&(iéﬁ%)ﬁ%gf Jl(gllr]e}b%%((gtgt 0)311 proliferation, such

as, NEPKID-albF, Q‘Cﬂi’pzﬁf?irH TRa88Nii) ﬁb@iﬁﬂé@ sﬁ&gésn\eEGP%xpressmn

nanop rticle tormulations of pac I ttaxel (Anmerican
mhitRhas (ag e AN GHIZ PdER)end HERhepmissiog, inhibiterspive)), Vaaaflnles such as

oG PREEY <R BRSO/ CBVEAACN ) CHRORG SN VAXIDa

PROT-HU 0@ &11i-D€; tofBIs6RBaSPH ihiior @Eémé%tE@K@DQE(DlW@' RABARELIX®
anal ogs such as cisplatin and carboplati n;

mRYA; @K’SD At amgogeémcogg@gtsd;gcl( yFbevagyumply &Vé&Tﬂ‘é@ Genentech); and (x)
r on

pharflERAR B0 flodil bl B AT Sl s oS Ol ani-

angia@nOPteats ifcluGaNBGP b afex SO ihdse 29 hﬁmﬁfo@@ AMI®IP-9 (matrix-
CPT-1 1; topoisonerase inhibitor RFS 200

metghopraigipasigdy mlwqw,theﬂ (DVoOKy2anase Iulxbma@lt@@e #nd¥EGF receptor
ool LIRS, 300 BRTTRSRILLER Lt RSB AR 5158 ion
can benadedﬁhe dorhbinhdien wéh ithd fireent cﬁmpcﬁjndﬁmmpwsamutakd:d@gtélmd 'in WO

96/38hia- oV W s AR a BR ThGrarReth ik oa®7. S98'sRd3sTE. wo
98/3@918,‘\@@@8%?@ W@m@%v%%twmpmw d0RSRRL PP 931,7 8 WO
nodul ators ( SERMs

., includin or exanpl e, tanpxXi
90/067 HE WO 99¢5 29300 \WXIOEXQ/ 53889t mﬂi)@éﬁﬂ: |W0z9[9éi)7675 EP 945864 U.S. Pat.

No. 5 G000 anS: PReSR: -EHES L. ond YR KBRS g e ipgporated herein
in thEARESEERY by rdfitreR @M ExaR) | Gidf VA iecéptb tyrosine kinase inhibitors include
4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline
(ZD6474; Example 2 within WO 01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-
(3-pyrrolidin-1-ylpropoxy)- quinazoline (AZD2171; Example 240 within WO 00/47212),
vatalanib (PTK787; WO 98/35985) and SU11248 (sunitinib; WO 01/60814), and compounds
such as those disclosed in PCT Publication Nos. WO 97/22596, WO 97/30035, WO 97/32856,
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aromat ase inhibitors that inhibit the enzyne
aromat ase, which regul ates estrogen production in the
wa@oearenedo2yl ands, such as, for exanple, 4(5)-i nPCHESI00%5(49449

am nogl utet hi m de, MEGASE(r) (negestrol acetate),
AROVASI N(r) (exenestane; Pfizer), fornestanie,
fadrozole, R VISOR(r) (vorozole), FEMARA(T)

and W@OBA3854H; Novartis), and AR M DEX(r) (anastrozol e
AstraZeneca); (iji) _anti-androgens such as flutamd

[0028] | ut aniler eﬁﬁl@aheapé?hea@thqr@tﬁage Pes thahandississcein %)mbmatlon

i YRR R BB K B ORAL 98 e

thosé rqpnodecklm‘ésglchnhlaﬂ)(Z(lﬂ&Jou@Wf)th@Nhﬁ Sanse Inst. 98(8):545-556; US

7172 BRPa T ks UBRanaBO5d: & Rl SRRSOt glhe: i c653320:

US 64039@83fW®@00%m|4603>1r O @08101e0%5: W@Qo@é/mé(m W@Q@bﬁ/ng% WO
PKC al’'pha, Ralf and H Ras; (vii) ribozymes such as

200%/6438 10X PH 2004001 190 S LOOY 0?%56@, WQR@@%\%‘EG r WO a0#/006916; WO

200 BB 00 PRl 0 P Soasi Mo ST TOIRRA NG ApBS 1212 e

1411956VESTIONE05 39480 gP Y801I28G 1) 7; JPROLEISOHNF ()81r760703,USi67O3414 and
t opoi sonerase 1 inhibitor such as LURTOTECAN r)

WOR@AFEEQ$ >¢(ﬂrqf whigh-pre emqeypq;aﬂed heyisgi v gleir @ntagteqﬁths/ rgfmncas Specific
exatg@\ééa&} Szuld Ar‘rﬁ 01r§\|£nr % SEL 2{6?9@[( mn goqto{f )@(frnafore Pharmaceuticals),

ar maceut i cal accepta
BEZd233 (\P&SK\ﬂﬁﬁblﬁfr HBYarﬁi) Kinel 4@viK 11ﬂi11!$1€tfr BadlixénficogadiGDC-0941
s inclu r|x-netalloproteinase 2)

2
(PB%%H %}tt)rml’%ra H@G(eﬁﬁ%(qn‘?&net al | opr ot ei nase 9)
[003'\9Eh' bi t qh8 terfiPhfldmih &t 5{:31 FOXNE® ré@ﬁ?eb dihkhik Qﬁblma{l&ﬁ ﬁrchﬁl?g but not

receptor tyrosine kinase inhibitors. Exanples o
limided rhephatdidrethritix, atferedcloopintengease haahfalutoislanastory bowel

i . i ti th th t .. .
diseg sty BarmsSRTIRONS Pl Ntk ot ReRRGes exdjtish phepnic
obstMfi96 121715&)% GRS BAAL [un Pﬁ%ﬁ@@%@asem&af\QF B kid , Crohn's

98/ 03 98/ 34918, 98/ 34915, WD 98/ 33768,

discgg/ 1395‘5 @kln@rmea@@ S0df6as [EPHigs c788)2 AN SO BT, osmarthntls multiple
scler%g]/égpé@%m% d\é@aﬁgggégd? %gfdgys\ggl%%/gig 96%6 1 V\D 4091{{511755 ﬁbrotlc organ
failube HEckgbQuciaadiubE, 186, I38fy, ald 1nﬂ§mﬂﬁtcﬁ‘v{]l c@hplications of the

i ncorporated herein in their entireties by reference.

cardpyasaylas §YEem EFaS asECRoBMat B4R ki nase i nhi bitors

clude ., »
[0031111 (4-br ArITlD agtl flﬁl%agrl%lgtﬁpf a%]ens 1%21 comﬁound u;e% im the trelatment of

inflanthatioh: YHxaeiphesof hatiHinfenahatosy e(gZﬁﬁéiﬂeﬁludeEnfwmle p?iownt tihbﬂapeutics

WD 01/ 32651), : : .
Suchz@S(F@Jqu§@oRs%120aﬁ%®h§I}lmﬁa®| ang Kinggy-- Btheexrgag)esref anti-inflammatory

I i 4
agetﬁ&nﬁ%ﬁé 951'1 gﬂefbﬁ-&ﬁ?ﬁhﬁ \}\%ﬂ?&%ﬁ%ﬂ)ﬂ?r %eﬂ \Zl(gjtsap%]gn?§ % }%ﬂléprofe\l}wgr aspirin

(WhioBtSki08 5\)/elangi aUbllev248p4is ) rdmeamrbpdﬂmn@ a_mtﬁft&lml)atlc dnaggs
(Dl\%@%d%ay; 1%%@9%3}(% e dl l%{eﬁ%(éﬁ %geu%%at II(Pa-free agents);
corti28¢tdrd R4 Immunomodulators such as 6 -mercaptoputine ("6-MP"), azathioprine ("AZA"),
cyclosporines, and biological response modifiers such as Remicade® (infliximab) and Enbrel®
(etanercept); fibroblast growth factors; platelet derived growth factors; enzyme blockers such
as Arava® (leflunomide); and/or a cartilage protecting agent such as hyaluronic acid,
glucosamine, and chondroitin.

[0032] The term "prodrug” as used in this application refers to a precursor or derivative
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[0029] O her exanpl es of chenot herapeutic agents that
can be used in conbination with the present conpounds
WO pabieBs2: nhi bitors of Pl 3K (phosphoi nosi ti de-BCT/US2009/049449
ki nase), such as those reported in Yaguchi et al
(2006) Jour of the Nat. Cancer Inst. 98(8):545-556; US
7173029; US 7037915; US 6608056; US 6608053; US
fornb&3Bbnioubkd 06 theQvchtiol/thab 6o 281e ofleing @IS@%UCMQ or hydrolytically
2006/ 046031; WO 2006/ 046035; WO, 2006/ 046040; .
activatRszorsRp s d lmt@@@wwﬁgqemv@g@o@%fmswlln@& Prodrugs in

CngSSHHASHEGl IBITBALONA R OGRLD1NE o1n s

Belf200 89803 480 Stellust AQ0B/otiBBR 1R ;CHemidA Wp@vdich tiSTargeted Drug Delivery,"”

Dircg 08 LR oty any e 56 B 1161 i ot B A0A5). e

prod'rﬁgéfo RIAE ﬁiv%ﬂtﬂ}?fn@luﬂe It Eﬁt@ﬂoﬁ el k& tekt%ﬁ-c&%aﬁﬁfg%’r@dﬁﬁg fhosphate-
Specific exanpl es of such PI3K inhi'bitors include

contaipGr1( PP GMes, mhpplnqsohate@mmm&prpﬁlalgmak_f@tﬁfcoalam)lng prodrugs, peptide-

BEZ- 235, ( PI i nhi bi. Pl.3
contFRfTPUMES Lkt id- Pl Ak epShtHey bigaRlis. plactam.
conthllﬂﬁigqub&)fﬁlgs RBtiamnaes s@Bﬁltﬁ@& ph&toxi cetdniid80ntdinen d @baugs, optionally

nfl ammatory di seases” as used in this application
substifyied iohegy lapefamiistconpavipe Bradsnesy Fréuaecrioninaradpiher &-luorouridine

S| gest i f aj - ' a
prod iSRG LB Bty SROARRDE Ko Bl Plotcki rop BuPRRBIN of
cytodjxso‘Sdmgs thatcanl teateaivatv2d dmbiatpredrug Ebriofor asobshisugtdnyion include,
| monary di sease in the |un rotic disease in the
but ‘FP \?%‘i’ ligied 15 eprapoungds eﬁweén\eﬁng%gﬁ cpteranspip agents such as
descHbSEARRS. such as psoriasis, eczemn and scl er oder ng,
osteoarthritis, nmultiple scl erosi s, asthma, diseases
[0033hd di s theetsbalied"as e praductiprabieted choogiphicthvlionsy the body of a

B T O NE T T M O e

routfhd ﬁébhﬁfq%@kﬁo% PR %‘aﬁd’ﬂlfélr%nﬁ%i et SR AAPEInSHNG 5QHRas those
[O An "anti-infl armator% agent" is a conpound
h

descubed h|¢reinn Supke praduets meaytresilt fon tampafiognthe Exniﬁpclne diydroxylation,

ant i nts. incl ude. ect.abl e. pr
recu b Byt R el BB, AR EEHERI FrRblg Flynie
clea?ddd, dBE EkE,lof theAdpgihise¥xa@ngfouall. Adtdrdingfy, @Bl @tYn includes
agents i ncl ude non-steroidal anti-inflammat ory agents

metabries %yomgwmds aﬁtheb@mp@nn@rldlag sPmppundntiredicpd By @ grocess
comgi\r’:ﬂl acqﬂl aaéohfp\éhﬁ‘& ?%&3m‘c ﬁgagm%%]% %fr erlod of time

suff5reﬂfﬁomsldlalrﬁ§thtaﬂte$nﬁdil¢k fheselfazi ne and the sulfa- free

ents); ort| costero i munonodul at ars such as.
[0032?rrer capt ‘é’ﬁ?‘?fﬁ% i aém@/g pSicle £MRPSa rYéﬂ@uSAzmofaﬁpldS,

pho%ﬁ&l' dﬂ?ﬂ?%giééé}%?rfaé’tlﬁﬂtf\?l:ugﬂll rraqu SERA er%%H%’er%(f ?;&%gf (s6ESasSHE MEK
inhibitors disclosed hereln and optionally, a chemotherapeutic agent) to a mammal. The
components of the liposome are commonly arranged in a bilayer formation, similar to the lipid
arrangement of biological membranes.

[0035] The term "package insert" is used to refer to instructions customarily included
in commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, contraindications and/or warnings concerning the use of such

therapeutic products.

[0036] The term "chiral" refers to molecules which have the property of non-
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(etanercept); fibroblast growh factors; platelet

derived growth factors; enzyne bl ockers such as
woe@vagior2 (| ef |l unomi de); and/or a cartil age prPCEUS1009049449

agent such as hyal uronic acid, glucosan ne, and

chondroitin. [0032] The term "prodrug" as used in this

application refers to a precursor or derivativeform of
supcgingpoegidlitycthfolic iireoriimdgnparater twidtc the teempatihieal dfcfdretongolecules

.enzymatically or hydrolyrically activated or converted
whigharg syncampesdlaen ey 1Risios fagdincsee, e.g., WI nan,

~Prodr u ' g | " Bi ' i .
0 Psacrronar T e R PR O R TR RS} Yhemical
constih8®@)and rdniticality bet didfferent dRersatiang ©f thairChems tadpace that cannot be
: roach to Targeted livery," Directed Drug
Intery YQF§§$Y“@8?@%%%@?“8§%i395§(ed.), pp. 247-267, Humana
[0038] €S ( 188Rkercole" RIQI (I StcRbishbRcS withYRDbE Ridrd AGkdEISS chirality

but are not limted to, ester-containing prodrugs,

and phosphelcedonarainat mgrerivdgesgs ont lahatpero dPhstersomorsthava diftprent

rodru sul f at.e- cont ai i. r.odr ugs . ..
ony B BlteRisnne a6 PO P UM REREY St promsatios, ap reactivites
Mix i @ gStcreny&o ﬁté?@&lﬁﬂat@ uOEdrthgsh rcbollBst anRivhPprotdlires such as

rodrugs, optionally substituted
Cﬁmgﬂéﬁﬁﬁyéééﬁaﬁmﬂéﬂ%@mi@HW@W@gﬁwbﬂrugs, optional ly

bstitu : I ). des Lni -
00BPT Lo o DB LA P AR B S PP RSty are non-
supenitrpoatdamiber ibegeesiad anbther.t he nore active cytotoxic
Exanpl es of cytotoxic drugs that can b

free drug.
100496 i vat Sgﬁ‘é@qhﬁ%ahgifwgmﬁ@nfl GPIYPBPnyHed hircigaerally follow S. P.
Paﬂaep\matwaﬁrdvmkm@%ﬁogg@h@@zemtaz st @984 MG RRR Hﬂgéok

of the invention an not her apeuti c agents suc
Congesy, MNdye Y odbaue EIIFDE38)d Wiltng$.atiticodieniigriaofdeduictCompounds”,

sonrE G 6o €t Refoar ARSHRTHBE: 4f h6 ReRBLAY Contein
asyn‘tﬁﬁé’tril@ Qr chied) (cbhteRJatBih B fdre Ukistia fifSBM HESsdN@WMokRs. It is

' he art and their activities determ ned using tests
interglgd ithad g1l steaepesodeasicripisesiofiibe edmpoudds hf fhedaneotion ragluding but not

- | & le.f t i dat | d | at
i o S B R S DA e
race®$d @ixthieS Abir® Part A€ BRtpREJhi iGEHtdA, MEMENOTBANI € csth@amdg Exist in
and the |ike, of the adm nistered conpound. ) )
optigdlydedvnigrps irchdhdyriveratheobilitide tries thastlanorh nleng-plarized light. Tn
desc?igmgodﬂrbg)ﬁgﬁfy 1di§e 'c&%@@&ﬂdoﬁre.ﬂr&ﬂewﬁ il E,Wa{adss are used (%P denote
produced by “a processS cofrpri'sing contacting a conpoun
the abbolutei ®nfipwation ofitheinidiccal aboaits §tdral acperd)odhebrdfixeed and 1 or (+)
andfuffici nt to yi.eld a netabolic product thereof.

DBBAMDAOY;tp é%%a@te the signsafapiptigrest Ripee-BYApERld M Py the
comiBo{ T ORES Pl POGEEIIL L BB f o
with(($uohd aslekhreroféty. For a given chemical structure, these stereoisomers are
identical except that they are mirror images of one another. A specific stereoisomer may also
be referred to as an enantiomer, and a mixture of such isomers is often called an enantiomeric
mixture. A 50:50 mixture of enantiomers is referred to as a racemic mixture or a racemate,
which may occur where there has been no stereoselection or stereospecificity in a chemical
reaction or process. The terms "racemic mixture" and "racemate” refer to an equimolar

mixture of two enantiomeric species, devoid of optical activity.

[0041] The term "tautomer" or "tautomeric form" refers to structural isomers of
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i nhibitors disclosed herein and, optionally, a
chenot herapeutic agent) to a manmal. The conponents of
W@ baoodpesonme are commonly arranged in a bil ayRET/US2009/049449

formation, simlar to the |ipid arrangenent of
bi ol ogi cal nenbranes. [0035] The term "package insert"
is used to refer to instructions customarily included

diffdrént eoongRs Gitach fradiagesvefiblt her aloeudnezyranderc tFor eiehﬂple proton
contain information about the indications, usag

tauteypdra (SO KM STTTPIRtPRIS (W eREr AinGtide élitPliSH%Veé%l}So‘fla migration of a

protd2fs él{]%ske?cﬁgtgogﬁﬁﬂ _Fllﬂlnterb%alﬂﬁfe 1% n a Boﬁg] e\feﬂpt‘?c%ttétﬁ?mers include

products e term”c refers to nolecules

intenabinehsidrasviey retigapizeier ¢fisoofe of treshopd rmgnpbas@ios. | | ty of the
irror | ay whil e the term"achir .ref
003" ol o B BB e B B ki e o

pharh{aegﬁlceﬁ«y E&%ﬁtabfqug’eﬂlc Jﬂﬁoﬁgﬁﬁmsm @ff@wnwaﬁa f iR iR tion.
to conmpounds whi ch have identical cheni cal

Exemphsy satatncwdeabet aconetdonited, tosulfate cidiiafer epatate, oxalate, chloride,
or,i en that .c

brontie PR Tecbing R PGB s RGP R iR, g setieviete

acid'cRtaA8 t@treRNBleate! @IRES phaftothcBite] ERIrSATRIScHMAD, JubBindte, malcate,
nore centers of chlrallty and whose ol ecul es are not
gentisinate fungraige sluepnagh elughesngier sacchaate elosptsr kengeate glutamate,

metkg%llg{u?foﬁgtte “Hg%@ht%spec fotnlat%sbe %ergesulqgﬂagé ? th%%l%kltu Plé%_e’ pamoate

ng porn probe I'es
(i.e.M,Kiri¢tRglend-bdi- @shﬁire;qn&xnapmwats)s paltsabikali ncdedl (g ghodium and
resolut|o nal ytj cal procedures such as
potagsiyra) splts; @Qlaﬁmaﬁaﬂfé Mstal (& Bh BIRERs SR mhE tRng AR HB Aglts. A
pha&x%@é?dcaii? Vﬁd%%ﬂaﬁf@%ﬁﬁ maySh&Sivd &eﬁﬂ@%ﬁ?&?{iﬁﬁfo%m&‘?ecﬁfe s%lgh as an

conpound are no superinposable mrror inmages o
acetain eomacsudfmate {oD®4 @}heSb«anﬂemhmrﬁF batowhedriion tiapbs amndrganic or

oG S AP B i bR, P Sl
phar%@tﬁi@‘a@' hé B¢ SGRAREMave M%Y‘é ¥ah bne é‘lﬁﬁ%c? dt@llnqn ﬁs s@dure.

t er eochem stry of Organic ounds”
Instmm]wwrb @wlu’pls@h@ged gtoms ammrwﬁvthe pllaggwceum@llx: @ﬁvpntahl@ssalt can

have Igﬁ{tlgr@ cou %a I%I]ﬁ ell‘{ra%{ﬁa EX E%Ceﬁl S%chelpgaﬁ) saft can %ave one or more

chargécema@l@aﬁwef bifc $rahé® .cobifitet ®ni Nt ended that al |
st ereoi sonmeric forns of the conpounds of the
[0043hyent i drthe porapeiidry thutnverston|ip pribpsgg theglesired pharmaceutically

acceg{aﬁﬁets%[tureg;% fmﬁg?eﬁ@(?ﬁ %gﬁgﬁtaﬁ@%éﬁ&%vaﬁ%@ [Pthed brér%]leg(ample,

S m Xt as racemc m xtures,
nempahto@meﬁhebama&ﬁnMrmbmgnkumnisWhnmlgﬁgﬂhk@w@mmmhwhd&nnncadd

g b e A R LS o rgnic
aCId,I $lich as acetic acid, maleic acid, succinic acid, mandelic acid, fumaric acid, malonic acid,
pyruvic acid, oxalic acid, glycolic acid, salicylic acid, a pyranosidyl acid, such as glucuronic
acid or galacturonic acid, an alpha hydroxy acid, such as citric acid or tartaric acid, an amino
acid, such as aspartic acid or glutamic acid, an aromatic acid, such as benzoic acid or cinnamic
acid, a sulfonic acid, such as p-toluenesulfonic acid or ethanesulfonic acid, or the like.

[0044] If the compound of the invention is an acid, the desired pharmaceutically
acceptable salt may be prepared by any suitable method, for example, treatment of the free acid
with an inorganic or organic base, such as an amine (primary, secondary or tertiary), an alkali

metal hydroxide or alkaline earth metal hydroxide, or the like. Illustrative examples of suitable
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describing an optically active conmpound, the prefixes
Dand L, or Rand S, are used to denote the absol ute
wa@oembioggeeat i on of the nol ecul e about its chiraPCT/US2009/049449
center(s). The prefixes d and lor (+) and (-) are
enpl oyed to designate the sign of rotation of
pl ane- pol ari zed |ight by the conpound, with (-) or 1
saltsniealndd) Hut &ratot heited ) orpadicisaltd ésrdied fimnoaninoActiBpebing glycine and
prefixed with (+) or d is dextrorotatory. For a, given
arginiA@ ATEBPNI TR Y SCondADs and oAy paYRRS: 1 dapelie RGP WD a5
f t
pipe B o g it AR B A 8 Tn L RS S R acnG AR, Gucium,
potagsiani megresiung rmmhngannsx,tlmne cafpes uaiv, alsomerrs and; hthﬁumn
'l ed antj qneric ur e
100430 ane s ortdr Shiee: nipEpsEaltllyas o bid Gt Heing sghstapee or
compSGESRIEst DM toRIpaliBIK cﬁ@rﬁféﬁlly\@ﬁf/@r %Q%B%ghﬁﬁy,%ﬁpth@%ther ingredients
stereosel ection or stereospecificity in a ch enlca
Compleang B émmoﬂatpmo@@g@r thymammnesl ﬂvslngrt@wmﬂ@erﬁwxh u r e and
acenat,e m xt.ure

1004g] 20T o syl b 48 U G AROT br Rt St dritfare solvent

moldcd4 bhd Ih@mb@ﬁrm ofttBl irvaBtion. GExantpist FBIVESts fieit fdrnd &Mt include,
to structural isoners ofdifferent energles whi ch are

but grp nef lspedios Meice isapsopanpb thanels gl)@ﬂ@a@ls SO gyl acetate, acetic acid,
and ?tg%gﬁ&rﬁmep rI?lE? %lflhr%@ rréfe%@t'o%ﬁe SIWESI( ReRRE of ? tlon lg?ol%:ule is

oners) de”’I'nterconversi on a mgrati
watds ot on, such as keto enol and i m ne-enam ne

i_SONer i thl ons Val ence taut mers i BC ude
[0047ht er corPeftgimg @gotwmrge%?l@hﬂp PhY P GriuBititagiiEhag s qogumonly employed

to bIBEOGE fi}gte%{ a’?g&rht%l%r fuh%&%llwlﬁglégﬁéﬁéﬁg otR&%ﬁ'&fbﬁHlt $6@bs oh the

accepta as used ers
compd)lardrrm akampib "amnmppmbstoang oI’ €S aasublsmuegam?lcheslab 8 amino

h t Exenpl | t.s. :
arouf it RS Biproutls o gt el T R serarouBfy Piitable amino-
prot@&ﬁ% %Y(%p s Pl Rt a%ety@ htiAhdd8oct A OB tEEycalRdy B o, Bé&tyﬁ)xycarbonyl

bi sulfate, phosphate, acid phosphate i soni cot'i nat €,
(CBthdaQ@uO@ayhnwhlm@xy%b@% (Fmae)e Simgenly. at"bydiokgaretecting group”
nnate t hepat e ascor bat.e
rofery 30 A NS iRARAPLAFRS: Surnitp LR bloBkor AEEEH 2% S fupetionatiy
Sultgjlel tdi’c&lﬁﬁF %ro@@@t(ﬁl\ﬁfe&&@tyl ﬁﬁmﬁan@lsﬂplenzxoadrsoxﬁbﬂéte@ﬂﬂg 8roup" refers
anesu onate "nesyl ate", ethanesul fonate,

toa E}éqw@ﬁ@fsqf theerabexy group maabhélsmrfpé%@tét ey dupqtiogality.
Conﬁu&n (fa[ﬁ%nxgyﬂ ?&?tn?%éroué&g@%% gﬁé&ly? él?fggglte&&? ga%oeﬁﬁll LS,

(trinadttadilymethed ot @r1ﬂiEﬂ1§151l§lbetgoxyﬂm@yle$l(pl-mluﬁ&hﬂilﬁonyﬁ)ltﬂlyl 2-(p-
ceutlcal y acc

R R e R A i g A AP
descﬁgﬁ@)@hﬁpﬂo%mﬁ%gl%ﬂgé: hPhEir LD sQF T OWN Bfrecdn@ uﬂ%ﬁerctlb@ﬂrou-ﬁg  Organic

unter ion organi c or inorganic noi et
Symmha$Jemmﬁhkwj@§onhékmhﬁoge1%H>the par ent conpound

19045hve o e i BREMERA AL BT, | PETSHF it dpepetent invention’
"compounds of formula I", "isoindolones" and " 1somdolones of formula I", unless otherwise
indicated, include compounds/isoindolones of formula I and stereoisomers, geometric isomers,
tautomers, solvates, metabolites, salts (e.g., pharmaceutically acceptable salts) and prodrugs
thereof. Unless otherwise stated, structures depicted herein are also meant to include
compounds that differ only in the presence of one or more isotopically enriched atoms. For

example, compounds of formula I, wherein one or more hydrogen atoms are replaced
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I nstances where nmultiple charged atons are part of the
phar maceutical ly acceptable salt can have multiple
w@ounoedo2i ons. Hence, a pharmaceutical | y accepkEliUg2009/049449
salt can have one or nore charged atons and/or one or
nore counter ion. [0043] If the conpound of the
invention is a base, the desired pharnmaceuti cal
deutat @@ pi aitiven,slohe BBMOBECHb@PAsBS akyreplayedsiyi 4 S0t er Fv‘fEtémidhed
avai lable in the art, for exanple, treatnent of the
carbpp aie Wise the AP G thisdPYAHPR: aci d, such as hydrochl oric
id h . . - . > , p
10098, Rl f v e dag LR pnEn A SomBlhidsarfi Brmus 1 e,
7" is®R R "Arordstg@ni, &' #cCR, R '§umld alltiaaretiigblecird as defireiddn formula I, or as

acj.d, succinic acid, delic acid, fumaric acid,
dﬁﬁ?ﬁﬂ18ﬁW%PQﬁﬂ4&PmﬁﬁﬁﬁV#@Hgg?Yﬁ' oxalic acid, glycolic

acid, salicyl ge acid, a pyranosidyl acid, sych as

gl ucur oni acmd_or oﬂﬁacturonic acid, a _aﬁﬁha hydg oxy

sNoi R akid or tartaric N.ap~af o
aci d, as as jic acid or glyta Ci d,
ar O JC €l d, Suck ag® benzoic ad Fnnamgzasid,

acid, such as p-tolue fgnic acid or

;nic acid, or the Ilike.

et hane [0 If the
conpound of the invention is an acid, t K& desired
pharmaceuticglyl y acceptable salt may lpg prepared by
any suitable nethod, for exanple, treatnent of the

[0050t ee acimamembodimennafith@apicsent invengemiZe iHGRR “ sud¢R' aeH or Ci-C;

n }, N ri.mary, se dary.or iary), an kal I
atkyfdpd i Rist ShereReie B e a3 Ty o5 588 any one of
the doddithkfs dédchibed sRNVEY 81 MM eBDoBimEMIR'aDHe8Rd A1B other variables are

i nclude, but are not limted to, organic salts derived

as d¢ﬁ1‘@d}illa fﬁrﬁ@llafib a1 Iduehasadelighq o aney q;nq(g).f &regqmbqqiérpents above. In
anotRY P odim &t Ir{m{sxfnetﬁﬁca%{ad 3 é/therav%giafﬂ%g atle%%)é fcilﬁgdnlﬁsf%m?qu I, I-aor I-
cyﬁ i C am nes, such’ as pl peridine, norp of i'me ‘an

b, oisRiefiaZd MeanydAd of fRrgddidingad dtsovder i ved from sodi um
calciun} pot assi um nmagnesi um nmanganese,, i ron, ;. la -
[005dbpper , Iy anpther smberlinent ahtheiresRntURYCTtion4s] is fike Rpranddee ' is H or
A ) ti.cal " i-ndi t.hat; :
R S e R Bped AR 1 O g n any
one afitit ombbdixicnol degeritadlapovan Inhanbiher embedimicnig RETS ehtisd all other

.conprising. a fornul atjon, d/ or e manmmal bei.ng .
varighlesare b f%@ﬁem famfiglo g jor Kb i sfiged fregyane o i pmbodiments
abo RS IR Ghéthé UM BYdirR QPR BXs lglfegl?[] En@4]1 TRIcE vaRY&MNre as defined in formula

mol ecul es and a conpoun the invention. Exanples of
L, I-sai Me ot s dé¢fatedfiormy swd ofdthesmbodimgdes,abbwe. ar e not

imted,to, water, ,isoprepanol, ethanol, nme @l 1 la

10058, *etbiotisiipdir R bf e Bisen U AR SitaR riad R and R s

H orkheCt gkpn: ahy 8l ather vArRbRk ard & defiged RBLe%laWhes 8r Eh&or as defined in
sol vent nolecule is water. [0047] The term "protectin

any gpoeighe pabedigents desesibisd @bevrern andher grebadimemsnRyand R™ ing, and all
othef %lia%Ye%q‘lre as defined in formula I, I-a or I-b, or as defined in any one of the
embodiments above. In another embodiment, R' and R™ is methyl, and all other variables are
as defined in formula I, I-a or I-b, or as defined in any one of the embodiments above.

[0053] In another embodiment of the present invention, Z' is CR'R' and R' and R™
together with the carbon to which they are attached form a 3-5 membered carbocyclic ring or
R! and R™® may be =0; and all other variables are as defined in formula I, I-a or I-b, or as

defined in any one of the embodiments described above.
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to block or protect a particular functionality while
reacting other functional groups on the conpound. For
we@xanoda?22 an "am no-protecting group” is a SubBCT/USHNY049449
attached to an ami no group that bl ocks or protects the
am no functionality in the conpound. Suitable
am noprotecting groups include acetyl,
[0054f i f | uolDanekylecmbiod buind s thempbseyt in(d@6h, Z' is CR'R' and R' and R™
henzyl oxycar bonyl (CBZ) and L
togedier Mith e isATPRY 9y iR iy aFpdteghed map form asp membersg cagbocyclic ring;
. + [ § f j
o e R P R oL of B R SRS ARy Bhe of the
embbdinehisaleadritted .ab&ud. t abl e prot ecting groups include

etyl and trjalkylsilyl. A "carboxy-protfegtin roup” .
00537 oY s P ebitiadiile besinaNearnng g Bt HABHer Variables are
as dG1RAKS fmubd P&t §r LH &r 62HLEM ih HRACbAOHERhE EMboGRIFARMescribed

car boxy-protecting groups include phenyl sul fonyl et hyl

abowsyanoet hyl, 2- (trimethylsilyl)ethyl,

-(trimethylsilyl)ethoxypethyl, . . : .
100551 ¢ " of LU ieTSRGIRaY HOThe ey ighey o s V) is Hor C1-Cy
alkyBtah bl ofret Shdteaydr® AogdIca &) foeinhld 1, 1-aiot 1-bed sl de@iRed inhy one of

l'i ke. For a general description of protecting groups
the eappdiments depsabedsehovey., Wy angthes sebogmmnadt | i &1, @ndal othicy variables are

nj t i Sq1J ' . ans,
o R0 SR LT R D000 M SO0 o GO, 1
anothaammdidantoR * ishecthyle sehill bthweniriable$ atccanfivedim fofmula I, I-a or I-
formyla 1", "isoindolanes" and " i soi ndol ones of
b, Orfaérd%%d jrany oie @E e sPONYYs 340¥Fcat ed, i ncl ude

[0055PTPOUN¢S é%&ﬂ%ﬁﬂﬁ%h@%%&ﬁ HcRidn, 325 R S{ERY RYUTRLRY, CFs, or

geonetric 1sonmers, tauto s, sol vates, netabolites,
Ci-Gallkys; 4nd.adl. gthgrhariatlceart ias dtfinedac daptuddl, d-asalltts pr andefined in any

drugs ,therepf. .Unl ess otherw se stated, structures
OnegéﬁFGW%Bmﬁgwgﬁ Sgﬁ5ﬂ5$§81neant to include conpounds
[oos8hat di fif SfotRiboRichdi® o PR TRARER: iRTcRRR, 2T isMBragd R? is H, methyl, F
i sotopically enriched atons. For exanple, conpounds of
or C;gndall gther voyabies ate andelmed mpfasminiadl bgeon -&t @ns defiged in any one of

repl.aceddeut er i or tritium or one or nore carbon
the%ﬁ%? Ingﬁﬁg?%ﬁp%gg%wﬁy a 13C or 14C-enriched carbon

[0058] € Wi t I Andthe cBboREN&I of thePrésenteintdm®ion, Z0843]andl R?&NH, F or C;
enbodi ment of the present invention, conmpounds are of
and plbpthgr werjables ere @, defingd isforaiRal- ef 1-p-q5 asidefined iz pny gne of the

I her vari ables are as defined in
emb%?s)ade?&goea aboxoet.

, or as defined in the enbodi nent descri bed
[0068bove. [DO5OhbIdimaNt Eithepicsaninvehtioh &’ iy RSant R® is H, halo,

i nventi on, i s, CR1R1 nd RL is or Cl-C al kyl ;. and
CF3 40 Clgt ‘rﬁégm\]ﬁa%il%%l& Cai‘g ai%)’qoeé‘ldl %]éﬁ{‘_l‘frﬁ’ a?%&ﬁ%i“ﬁ_aﬁ ?‘lieflhmﬁg n formula I
or 1-Q"orlaz Refifdd iﬁ%n? ehé BEfcichbim@REdREriBepspbodi ment s

descri bed above. I n another enbodinent, Rl is H and
[0064] | ot héx ancalndr @bibedinaamne ofithe edsienigdvémionoZ ms R4 ahd R isH, -OCF;,

metlga,o-lg)g\?é,l-ﬁrc}&%, p,egriél;e gn | arh gtﬂgr V%?igblgg a}eha%‘ dg 1neo({:j iianoE‘rrr]Ituﬁa Iorl-a, or as
defined in any one of the embodiments described above.

[0062] In another embodiment of the present invention, 7?isR*and R%is H, methyl, F,
or Cl; and all other variables are as defined in formula I or I-a, or as defined in any one of the
embodiments described above.

[0063] In another embodiment of the present invention, 7?isR*and R%is H; and all

other variables are as defined in formula I or I-a, or as defined in any one of the embodiments
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anot her enbodi ment, Rl is nethyl, and all other

vari ables are as defined in formula I, I-a or Ib, or
w@g01d@bioezed i n any one of the enbodi ments abovRCT/PSDBYP49449

I n anot her enbodi nent of the present invention, Z1 is

CR1Rla and Rla is Hor Cl1-C alkyl; and all other

vari ables are as defined in formula I, I-a or I-b, or
dmwabmﬂa&k@ed in any one of the enbodi nent s described
ove. | n another enbodi ne Rla .is H, and oth

lﬂﬂ%r i abl é%ara?@b%n@@mfﬁ%meﬁenﬁ Spvention, 2 iy Ngng @Uloﬂt?r Varflables arc as
defifsd 19 %I’Iﬁlﬁﬁ%bﬁl @W a8 Iﬁtfd ih Q@Sﬁ@?ﬁhgﬁ%%éﬁhﬁ*%ﬁ%%esérfbed above.

anot her e ment , ais ot he
[0068ar i abl maraélﬁbaﬁnﬂﬁn‘afnbdpﬂe@exﬁ mv;mh@n IR* i$ Haor @ —Cs bkakmnd all other
as defined, in any one of nbodlnents above.

varighheshe phesingdin Mrmuti 1. b or Fr@ erraé&@ﬁfled mastans Qf ﬂzlenil@dlments
Rla and Rland Rla is Hor Cl1-C alkyl; and all other
Variables are as defined in fornula I, I-a or | -b, or
[0066F def i memoﬂmr&mbodmmmbfmh@r@amadvmnsR”dsﬂon ﬂne‘dhyl and all other

variglEae 505 T 4L A s Y Pt Pl B o of fegmbodiments

above: On aRSth&SersiSfdin&d of ﬂlegﬂé(seﬁf‘ﬁvéﬁtlotnh R* 8NPOGd BN tRer variables are as
above. I'n another enbodi ment, Rland Rla is methyl, and

defirgd in dotnada {dra artte or ay defmsd defiyners ertihef onbediments aboe.

10063 hove. ' POUBSROTAEHGtHE PEMIS AT BN OF 1t A or eLERLS!: andal ther

VanéHPé/sedﬂé hOMefindd itk ?01‘1981‘&31 22 3R R dicRA& foBStdReof Yﬁete!i‘nbodlments
he carbon to which hey are attached forma 3-

abommnbered car bocyclic rlng or Rl and Rla may be —C) and
defined in f

[0063& ot h‘f ?noglgergtgl}beoﬁ ﬂ? %ﬁyr%sﬁlét 1811611{‘[1880% S £ P%ﬁ‘b‘é’ﬁ and all other

Varlﬂﬁéscdré bedefabave f&r&@ﬁf‘ﬂ I-b r RBOSNRIdBABOR 7B Hne OF tHehnbodiments
present invention, Zl is CRLRla and Rland Rla t oget her

abovgi t h the carbon to which they are attached nay forma

[006% me nbe:ijl??r}o(fﬁg %81% n@le(ﬁt Pf HII% pr%@ﬁjt 1ﬁ‘llén|t1{8g hﬁf 1s ggil%ﬁler variables

e as

arc dsilcfingd @rfermdilat hIea emfemdjrﬁe téBncdda any beaofabevmbo{h%ﬁﬁ;] above.
n enbodi nent. of the present invention, Z1 is

[007£hdaa| | Ippmemnbodipicaisfdhe afreéenéém&ev%é% ip QR owhﬁrean R ofs Hor Ci-
Cn élﬁg QL I ltb agﬁylzgl:,bgg%ﬂté?lbe\%\%Gne[a&ymgﬁ%e%rﬁpstlﬂ& endently selected from

ient s n "anot
haloe@blo@memcm ~Ne, proesE@R "R yn@tt=|YO)‘R16,Z4(CRé9H%RQC@ﬂd)G§I&6

[ or Cl1-C ther vari bl es are
~(CRERT DY N T R B R (B RS Gl @S”)aﬁ@;”

n be ¢ f1 1k _ 16p 17
~CEnBoaMHb e SRS TR Tl M e RO oy o o RN I o R
~(CRERMO TSOf0f MILR IR 0B kD CA1eS), Be(LP9OR T any

one O t he enb i ments above
—(CR¥R*),0C(=Y")NR'R", —(CR19R2°)HOS(O)2(OR16), —(CR¥R*),0P(=Y")(OR'®)(OR '),
_(CRR?),0P(OR¥)(OR ), ~(CRR?),S(O)R'S, -(CR*R?),S(0),R'*, ~(CR'?R?),
S(0),NR"R"7, -(CR"R?),S(0)(OR'®), «(CRR?),S(0),(OR'®), (CRR*),SC(=Y")R'®,
—(CRYR™),SC(=Y")OR'’, (CRR*),SC(=Y")NR'R"’, and R*'; and all other variables are as
defined in formula I, I-a or I-b, or as defined in any one of the embodiments above.
[0071] In another embodiment of the present invention, X' is OR'"" wherein R'" is
heterocyclyl (e.g., 4- to 6-membered heterocyclyl) optionally substituted with one or more
groups independently selected from halo, CN, CF;, —OCF3, -NO,, oxo,
~(CRPR¥),C(=Y")R'S, (CRR?),C(=Y")OR'®, —(CR*R?),C(=Y")NR'‘R"",
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anot her enbodi ment, RA is nethyl, and all other
vari ables are as defined in formula I, I-a or Ib, or
w@sgoidebiorzd i n any one of the enbodi nents abovRCT/USRBYP49449

In an enbodi nent of the present invention, Z2 is R2

and R2 is H halo, CF, or Cl-C alkyl; and all other

vari ables are as defined in fornula I, I-a or |I-b, or
—(CH§R6P§meéml7 IR BpORYT, (@R19R%mlﬁemgl9@é%mm%e@w RY,

agox) 9058 In anothgr eanglnent of ; pres %nt
~(CRNBEMNRRC(22)OR "RA(GR R RRNRS G=YANR YR |, R RS 1aNRABOR

RSy B G R ol SR Sokes fél?”%@mgmé ®
_(Clg?es nt |%3§ nti on(wgg]))“b%wzghgm)(é dl R Zg‘obgﬁ%m)(m{”),

—(CIaPRZOc),;sh@le\?ax(cabﬁé%)ns(mzmlé deRi'tret), S(m)zmmﬁul”a 1, 1-a

nbodi t
CREBEH RN OR OV el OGBSO (R Bt GE RS G N,

R e R SRR DN T i R A ofbghyapiables areas

deﬁl’{éﬂrlh@&lnﬁﬁ B8 &9- Hj%f hsﬂ&’&ineﬂ if & eaoﬂth@ém!)ocﬁmeﬁ’trs aBdve.
defined in any oné of the embodi ments descrlbed above.

[0072D061] ﬂmalanlmﬁtrmfmémmpfr‘élntpreﬁfenttlheemuoesﬁnts ORV ewhdroin R' is 4-
o GG T R AVt PG ppeyel i

optlcﬁrﬁillwh@stﬂtut@d wihth@ne OF md$e @I@ﬁpmﬁde dﬂdéﬁny sé[&te@.ffrdnh Balo, CN, CFs,
enbodi nent s des |bed aboyve. “ﬁg In anot

~OGrH N0 menDd, oCR R pEESENR i n RohC(ZS’ JGR' and R3

~(ChaR NI JGR c}%”fﬁg Ror RSB R I 8R
(ClQf9 ‘2 ?ﬂ@‘“@@ﬁ? et 5(p RRW@?‘%RIF Ogéﬁ]”lﬁ';g) ﬁl‘?{@*(ggﬁ( )NR'R",

ment " of "t he prese F I nvention,
—(CR@RW)HW&{S@JRM Oi(CRIwK?%DE(DthGSR]ﬁ[e((HBlngé)‘nOm@le)@Rm
fgrgyla | or eflned I n any

e I be@%%%vhosg@hm M(@ﬁ%&ﬁdaiwng?@#)<01z”>
(PR RSRER A @ﬁﬁ&zﬁ SR o G R Tt A L

~(CRMRZ9RFOANRIN1e” eropd prese @‘é“ge?@ﬂwﬁbﬁ Qb @05 1N

odlrrent of ntion, R4 1§ H of Cl-
—(ClClgaF%lﬂC( ‘afh)ﬁ %L(CEPRéOi)nsmwa)bjléé aCR”@éo)gst:(:ﬂﬁedNRr‘PR” and R,
formul a | a or |- or as defined in any_one

and alhpthar W?Sé&o@ﬁ&eﬁ[ﬂ%%ﬁomhlaénb@ kb8 épﬁ@eﬁiﬂn@ﬂy PH%Of the
mﬂbg&ﬁﬁﬁggmboyentlon R4 is Hor nethyl; and all other

[0073] In another embodiment of the present invention, X'is:
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vari ables are as defined in formula I, I-a or I-b, or

as defined in any one of the enbodi nents above. In
wa@pabed2znbodi ment of the present invention, RAI/US208/049449

and all other variables are as defined in fornmula I,

I-a or I-b, or as defined in any one of the

enbodi nents above. [0067] In an enbodi nent of the

HOQresent i MENLI~QN;: RSHO r/Cl- L and >aII
g(ﬁipvarlables Qre as dpfi e |'?1Ofornul RN
|-b, or as déeéfined in any one of t he O¢inbodi nent s
above [0068] In another enbodi ment of the present

/*R5/|A§ b or nethyl; a Br varjabl es
are as |ned|nfornulal |-a or I-b, or as defined
i n any one of the embodi ments above. 069] I n anot her

odi ment o the prese i nventio R5 is H nd al
L;EEE var| are as Adefli ned i n/f opritite”™t $ or o™
Sck in any-e evof t enbodi ne
above [0070] I n"an enbodi rrent of the present

i nventi on, is OR11 whlerein R11 itls H or Cl- K1 al kyl
Hi Cl- a kyl) sub tuted w AN o™
\&ps/l n n!;ny S€ ed/fro | o, CN, -OCF

2, oxo PCR 19R20) nC(=Y' )R 16 , -
19R20)nC( Y')OR 16 , -(CR 19R20)nC( Y')NR 16R17 , -(CR

0)aNR16 5{ CR 19R20) aOR1 6
V(F&qgezmnm/\%@( =y )R17 o -(CR 19 ﬂ NR16 —YP(R
(CR 19R20) nNRL8C(=Y' ) NR 16R17 , -
0) NNRL7SORR16 , - (CR 19R20) nOC( Y')R 16 , -(CR
HOl 0xnOC(=Y')OR 16 , -(CR 19R20)nOC( =Y )NR 16R17 ,
(CR'19R20) NnOS(O) 2(OR16 ), -(CR 19R20) nOP(=Y' ) (OR  ;andall

o SR B T 0l G

emb&iDANRLERL7 , - (CR 19R20)nS(O) (OR16 ), -
19R20) nS( O) 2( ORLE) , - (CR.19R20) nSC(=Y' )R 1 6 , -(CR
10074 R20) nétemmrmbfélment oEthe poony) ipgntion 3)<|\R 16R17 |

Hoand RZ 1;pand.-al k. otdgrr marsd.abl esc are_as defiped in
ornfila I, I\./aQQr‘I - ﬁ%\s d'@/lsn\eﬁe\l(h anyH®ne of the
enbodi nents-above. [00®1] In anoth@H embodi ment of the
present invention, X1 is 1 wherei.n R11 is

H:Nfete o’c)qgl/yl\/("eog\, 40T 0Y6- n@Tber & het er ocycl yl)
opt i onaI 'y substituted w one or nore groups

[ ndependent ly selected from haI 0, , -OCF 3, -NO
2, (CR/1\9§20)n , WRZO) nC(=Y")OR
(CR 19R20cC( Yti]f/\) : 18R20) nNRL6R17 |
(CR 19R20) nOR16 R20) nSR16 , -(CR ’

and 49 52G) PRbESETYas) d%ﬁilgd in foltieaI9R26) PN%@%B%M ahy one of the
embgé;CR 19R20) nNR18C(=Y' ) NR 16R17 , - (CR

JrRIZSO2R16 , - (CR 19R20) nOC(=Y' )R 16 , -(CR

(00757 R20) N Id HRmibBe of thd (TRsch? RARMAGET Y5 IO W din R is H or -

Cy, alkyl; and all other variables are as defined in formula I, I-a or I-b, or as defined in any one
of the embodiments above.

[0076] In another embodiment of the present invention, W is -OR" wherein R is H;
and all other variables are as defined in formula I, I-a or I-b, or as defined in any one of the
embodiments above.

[0077] In another embodiment of the present invention, W is -OR'"" wherein R'" is C;-
Cs alkyl; and all other variables are as defined in formula I, I-a or I-b, or as defined in any one

of the embodiments above.
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-(CR 19R20) nOS(O) 2( OR16), -(CR 19R20)nOP(=Y") (OR
16) (OR17), -(CR 19R20)nOP(OR16) (OR17), -(CR
WA R0 O) R16 , -(CR 19R20)nS(O) 2R16 , - ( CR PCT/US2009/049449
19R20) nS( O) 2NR16R17 , -(CR 19R20)nS(O (OR16 ), -(CR
19R20)n S(O 2(OR16), -(CR 19R20)nSC(=Y')R 16 , -(CR
19R20) nSC(=Y' )OR 16 , -(CR 19R20)nSC(=Y")NR 16R17 ,
[0078nd R2 1 amadbedient dfatic pasénbivestion, avas -da{SORE; amd all other
formula |, I-a qr I-b, or as defined in any one of the,
varighigsaus aedtfned bismujagoFopr 146, eistdsBpedippaions of thsrenpediments
aboyRf €sent invention, X1 is ORL 1 wherein R11 is 4- to
6- menber ed heterocyclyl having 1nit rogen ring atom
[007@her ei nIsan eimbedisrocyfchy presant aptehomalR"yis BalbsCi-Cutlesinyl,
carbyyely) R SR SRS Vo S re By ef‘éd_e{i@;?' o ed#@{a%@b) or as

o (= 6, -(CR 19R20)nC(=Y')NR
deﬁﬁﬂ%“?@%%@S%ﬁﬁ%@% -(C(R 19R20) n%)glcé , 2(c:R
[0080pR20) n SR ther-chBRAIRE 0F INREGEFENIRoTR® ishaORC,-C alkynyl, Cs-

carbasR. - DGO T - e (R in GO ooy pro o

il S BRI IAS,, (% 15520l )

[00819R20) nGP{rmYhdr cERodBIORE Ty prese@Rnvention, R® is Br, 1, SMe, Cs-

et B L) T e R )OS Tri Lor . or
defid AR A PSR R Bbodind R 2bgR20) n S(O) 2(OR16), -(CR
19R20) nSC(=Y' )R 16 , - (CR 19R20) nSC( :\gj)d? 16 , -(CR
[0082DR20) n Iis@( etwbydiRen6H e presend irR2ntion, R disdd, halwt e€1-C; alkyl; and all
i abl defi ip f la I, .l-a | - b,
othe, Zhigifisiin iRy Tiook 1 haoElBrusdsite gy onf b6
embb@in@lﬁgtgﬂ,g{,e,enbodi ment of the present invention, X1

is:; and all other variables are as defined in formla
[0083] | -a & an epbodimentsofdbs pigaent inyeangn, dnelsét, K héor methyl; and all
' i l; {.n,a2npther. i meot. of ~rhe
oncE PRSI &, LS n LRI, LRoRP o0 STRELLTE b0l
embasing@fsiabede.i n formula I, I-a or I-b, or as defined in
any one_of the enbodi nents above. [0075] Jn an

] 41

[0084hhodi mhenashercmbogiaaié At the myesant iBrention; B~ idren Cl; and all other
Varimgs.ra?% Fs &heli$n %@ﬁ%aﬁ:} 1-39} 13 MAs;qeﬁﬂgd &l alng%tng oF thg embodiments

vari ables are as defined in fornula I, 1-a or I-b, or
aboxas defined in any one of the enbodinents above. [0076]
[()(DSES&Q%]_Ot eirnégrgg Y }nrfrgtin(téf tﬁg p%elgeent ?I{V%fc’lt?onrg, pI ig eo? : a?nrgi’ allvgthgr variables
are as defined in formula I, I-a or I-b, or as defined in any one of the embodiments above.
[0086] Another embodiment of the present invention includes compounds described in

EXAMPLE 5 and compounds below:
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and all other variables are as defined in formula I,
l-a or I-b, or as defined in any one of the
wepiogoivent s above. [0077] I n anot her enbodi nEPET/U820091¢49449
present invention, Wis -ORl1 wherein RL 1 is Cl- C
al kyl; and all other variables are as defined in
fornula I, I-a or I-b, or as defined in any one of the

[qﬂav&p nemmme @fth&o

H nd aII o
ed |n
one of t \enbodlnent ove OO

I ah enbodlnent of the présent inventidn,° R6 is hal 0,

C2- C al kynyl, carbocyclyl, or -SR 16 ; and all oth

vakiabl es a?eba °deﬂ4ned/rnN 65nu|a«$/\&u corel-b N
as ﬁtﬁjﬁ in ngﬁﬁLof th nents Gﬁﬁl\[OOS Njij\
I 0 . enb of t r 1t AN

h ), C2-C al k ', C3- cary cycIyI oru >R 16 andy

al'l other variables are as defined in fornula I, I-a

or I-b, or as defined in any one of the enbodlnents
&OO%&TmW canot hér~—e 8i nent "ef~d reseﬁtﬁw °

, R6 m ﬁ§;¢’ SMe A~ ar bocye Iij; 7[5L
nd Ynot g vari e as [ in

la 1, I-ayor I-b, or Jdefined inyny one of t
embodi ment s above [0082] In an enbodi ment of the
present invention, R6 is H ,halo, or CL-C3 aIkyI and

OeSFare° fined inrfor IaF ,
|n an Nﬁgﬁi t he nts NS W[EL
! Od Br

)| H F, d Jret hyl; ot her v
oY varlables are as defined in fornul a I I-a or l-b, or

ef|ned in any one of the enbodlnents ,2above. [0084]
Ino hothermenbﬁdlnent of _t 3¢ present in entlon R6 18 _o
and r var s are a ned in
aﬁora ed|n @ Ie/\©\
dlnents abave. [0085] Y an enbodi of the \

preS@nt i nvent 1 o, pis 1 or 2; and all "ot°her
vari abl es are as deflned in formulal, I-a or I-b, or

00597 _def | et oARY CORBoRlal SRS ments above. [0086]
ot h odl nen e presen i nvention includes
[0088brrpou ndk)m]besndﬂ dfddrnhuda I may be prepared according to Scheme 1.

Scheme 1

DNHR (VI1I),
R2’O o o o base or acid, HO© H ] couphng agent
H ] solvent, heat N N R1Jn base, sovert Iy
N ” Al A
| > g
N
(V)

H o
V1)

(V) )

DNHR, Lewis Acid,
solvent, heat

R1= appropriate substituent, n=1to 4
R2= Me, Et, lower alkyl, Bu

17A2— _ ; ;
AlfA= CR3N R3= appropriate subsituent where DNHR may indlude, but is not limited to,

a broad range of substituted and functionalised
hydroxylamines (V1) or amines

[0089] Compounds of formula (V) may be obtained from compounds of formula (IV)
by reductive cyclisation using a reducing agent such as cobalt hydride (formed in-situ from the
reaction of sodium borohydride with cobalt (II) chloride) in a solvent such as methanol at a
temperature of from -20°C to 5°C. Alternatively compounds of formula (V) may be obtained
from compounds of formula (IV) by reduction under pressure of hydrogen (1-5 bar) in a
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EXAMPLE 5 and conpounds bel ow. [ 0087] Preparation of
Conpounds of fornula I [0088] Conpounds of fornula I
worea10/0e30p2 epar ed according to Schene 1. SchenePdI/bs009/649449
not limted to, and functional ised am nes [0089]
Compounds of fornula (V) nmay be obtained from
conpounds of fornmula (IV) by reductive cyclisation
Solvﬂﬁlsﬁ@l & mettluw] g cthgesltin shegitegaccohaddial iyt dudtds Rdney mmtel
n-situ fromthe reaction of sodj um borohydride wift
[0098bba| t  Compoppdsfifa@yulp (VR cap g ahfiringd dony ompqungds ef foalinula V)

Whe?e REDRRS @tlhg%; Bt alkppw re%ptﬁsnt@ tl? g:b s%' suék %a%dd‘ﬁﬁﬁ Wydroxide, in a

mpounds or nu t al ne
solvctttrspduatﬁdﬁhambl 6Dmmhhﬂnl( zit\zi)teﬂnpena‘&m«zlof from rood eemperessuureto reflux

of dr. 1 ar n | v nt uch.as rret ol or
temir o R R s oy Stoun R mEGR A AN b ST e gSpounds of
fomﬂﬂla?@%l by tkQERH vERMREMNMISuRTag fI@W‘dEeﬁ &r\{h)th&ﬁl@sé%e of a solvent such

alnedfromconpouns of forml a(\/) where R2= Me,
as Déﬂ\ihyl 2 tenmeqturalowﬂonb@/ GrteacfhirorAligmitivelib adercRzh Massaponification
odi.um dr 0X a,.sol vent uc as et hano .
may RS AR oSt SRt G P B LSRR i ag piscerion-
butyltth)6:6itié Xa §cBiane s@dhlis @oluditedt aRemp drBtlir& ONPEH R6kem @mperature to reflux.

formula (VI) can be obtai ned from conpounds of fornula
00901y by Coswreradiofipipula Y Ber be irektedgvithrnfungiéepalisest hydgoxylamine

o 5, EARGRER, Rl S 145003 PEM A 8 S SIREAF Al

and s a]mcublle‘ ¢onlin @ agate subieaeOf(@ak et cnodeiazalonyRPas NGV N -tetra-
nditions hy treatment with a Lewis acid _such as
met yilwppium ﬂwﬁwrpr Spiat - {%dlalegfaﬁ%)f@ﬁ?p@aw i\éseq%qaa@ﬁiélmlde

hydx?Ehl@nfl@HPﬁ AL mgxﬁsaeﬂa 191%?& E@fﬂ@g%&&ﬁﬁe%ftz\@hﬁ%&ﬂ 2,3-
0091]  Conpounds of fornu VI) ¢ be reacted wit
benZotnezblepmathe peedervg ahif @xyitzie base ghict mdnsbprop}dbthly)amme or trlethylarnine

in anslélﬁgTTE f glgltawéflg \{eéﬁlhﬁgroﬁg Z\g}’ve (ﬁ C 5 or n(%djﬁ gwd%rmnethane ata

tem;%r‘@cﬁre%? a%ﬂt?o@%@erﬁ?&éﬁré kd 6B:8in-the cornpounds of formula (VII).
-yl N -tetramet hyl uroni um

Alteﬁ@%aﬂb’u@ﬁ@%ﬁé&@ﬁ@f@ula VB can beeobigingdilnephydjpgh rompounds of

car od|| dro e. 0y
rormp Wk ok B P VR AR REONFR I e prosence ofa
Lewd¥ dtydl§ueK s trimeh Pt al@fhd@h lin azslvent such MIBCM‘ aseneeetftu@ of from
sui tabl e base such as diisopropyl et hyl am ne or

roong fnECKAFIEHAPHe refixdemppi@ke.sol vent, such as

trah
O R o TRy B e

Schémenper ature, to obtain the conpounds of fornmula (VII).
Al ternatively, conpounds of fornula (VIlI) can be
obtai ned directly from conpounds of AR,

XIV)
i i - O O ( o) o)
r2- O~ halogenating ro”O~g® i) NaNO,,, acid, gp-© MCN),,, Re” .0 ™
solvent , catalyst, solven , Catalyst, ligand, H
i NH, i X X" base, solvent 2 N R1

AT NH, solvent NS 2 i) Urea, MX2 AT heat A2 X AZTN R

1 e I —— I\ —— A1 E——— Al

ZA X' ZA X' > » P = P
N N
o

S IR I S e >
M,(CN),, .00 / . . .
catalyst, solvent R2 i) NaNO,, acid, R1= appropriate substitutent
heat 2 NH solvent n=123or4
AT ii) MX2 x=1.2m=1,2
A M= any metal
NZ X1, X2= halogen
0”0 (i
[0093] Compounds of formula (IV) may be obtained from compounds of formula (XII)
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formula (V) by reaction with an am ne or hydroxyl am ne
DNHR (VI11) in the presence of a Lewis acid such as

WO 2010903092 al umi niumin a solvent such as DCM PEI/US2009/049449
tenperature of fromroomtenperature up to reflux
tenperature. [0092] Conpounds of formula (1V) may be
prepared according to Schenme 2. Schene 2 [0093]

by r@@fm@uﬂﬂ&n@fnlfn@ foiftbrénu(d (\ﬁlmmcb@omhglappldpﬁﬁte Rubstituents R1), in the

npounds_of fornul a 1 reaction wth an

pres%‘(fcefoé pﬁﬁqagys‘( gqcky)as (rllqﬁ(é ?Iﬁé{ 1g§qeﬁ§et%§ila@l}ng%r@ (0) orq)lalladlurn (II)

acetac:tg baslédlsé %‘Sfﬂ‘ba% ﬁﬁ)sslaﬁl:})éfaoclé;@ag{]&f% ﬁ1 %fr‘taﬁ % ﬁ%ﬁﬁg&r sueh %E] Xantphos or

2- dlg&ﬂdlmsiylphms(phin)) ﬁcﬁé{(ém@prc@oba)bmhsuylha asitgbbt subwintisach as toluene or
DMﬁhq%t%B%gtggra‘r?ﬂre gfe f%nbll r1rnooCr161l E[e%%]e?atmelre tg tlllel I%ﬂ{]lg tesrnperature of the solvent, or

unde? il 0 XA tRIA0S Qrﬂérﬂgergtureﬁof ft$tHh 76 PIORRAY) @b%@ﬁ‘ﬂds, of formula
a suitable solvent such as toluene or DVE, at a

(X11) maap br arapaesddtonh compewsimof &rpertaaX) by t@cucmawrtbfah uorganic cyanide

e solvent., or. undey m crowave
suehy R85 @ il ing B pfSerSehp s%p FRReT0c to-180c
tetraBEEIPHAESpHEp Hifd)pall adinX(0))in ABYIVEE: fAEIRRADBAR 4traQBiperature of from
conmpounds of formula (XI) by reaction with an

50°G teoefmnprundganiierewsyr Hiradntioh gta femperatyra @i diem HQ Gdo 190°C.

r t S
CorftofREio fhu SR AFLYE nEHAY Ao commaundf formyls 6 hrgpction with
a digutihing scalpit sath as dodigpe nAatiterie agblventanckh A adene el thexpredence of an
acid T 5 EHD B b BT Ol PSR (aoprigyrnsgiture, followed by
treatﬁfe‘ﬁpg{r tﬁg 1Jté1ﬁ{9dfa9mgw Q&nlzgunﬁ%l{ﬂ'%@a Qﬁg thgﬂf a rh@ﬂ&é éa‘ﬁrbuch as

di azotizing reagent such as sodiumnitrite in a
potasxnﬂlmemmds u@bmpwmis ef toreuian( ) meaypregsepared ﬁbmaamnmoludd of formula

h f d tu f -25C t :
00t € depb e fute sy B et weh pgieh oromedRane in he
presér[b‘é%‘?%%@stu@h di Eﬁ%lﬁ@ BRORP MR 0B8R R®1G0 bB&R réom temperature.

hal i de salt such as potassium i odi de. Conpounds of

Confporndf of f()le)ulﬁréI?() eaypreepivdinel ¢anomeisohlyon mdep@fedfusﬁmm%thods

cesctbE B el ASRGREN 0P s ERANG of B PNEDRERDE: Plgea from

comP@§Rls 98 Edtmata O diing tfﬁim&hb@mérﬂiddrf@r ok féﬂh@ﬁﬂoﬁ of b@mpounds
about room tenperature. Compounds of fornula (

(Xl)kf@% BOEPoIEYSs €6 & @)1 Fosrogpériifermya .(Xgl)rm%hb%repared from
omgﬁ}‘ﬁ ?qq‘m' W) S m%;cﬁ%ﬁlteﬁlroﬁs gé:%hﬁ%d;%:rn'ﬂbe?oﬁgﬁtg gwmgﬁl‘ﬁ')unds of

fornfuta (Rl afr§nficbmpousdsrod fdsﬂnmlm@t]bods descri bed for the
f ormat i on of gnpounds (X1). from conpoundq:f of forml
g

[009¢)) . comlygtaFasyhes frintmula (i1 maxks prsearsd upag o Apscribed in
the IRATRAUBFR QnthaMeit dutilncdSh Rndies et hods descri bed

e forhation of conmpounds of fornmula (XIl) from
conpounds of formula (XI).
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[0094] Hydroxylam nes of formula (VII1) may be
prepared usi ng nethods described in the literature or

w0 baosgeheti c route outlined in Scheme 3. ScheP®&I/BS2089/049449
R1R11CO, Sol vent Reducing agent, Acid or HRO . Ng R
R R'X R' X= | eaving group base, solvent (MII-Db)
[0095] Primary or secondary al cohols of general

Schéng Brul a (L) rmay be prepared using nethods described in
the literatyre. They may be reacted W|th N- hydr oxy

pht hal i m dejusjng &whosphi ne a coupl " )
S as" oot Nz 0LCAT BEX)1 at gt ol 2 ERER .
of general la (L1)~ [OOSﬁS@ unds of general o
formula (LIY may be deprotected aisi ng hydrazine or

metyhyl hydrazine to provide hydmoxyl am nes of general M-
formula (VI1l-a). Conmpounds of formula (VIIl-a) may be
further rrodg"lgic_@(folbyt reductive am nation with al dehydes

or ketones USI% %agg &lucipg agent such as sodi um
triacetoxy bor i deR-sbdifum cyanobor ohydri de, or
borane-pyri ckrre in a sol veat such as di chl oroet hane at

a tenper at urg yf9Igrem anbi ent tenperature to refl ux.

base, solvent

In addition, conpounds of #&Prula (VIII-a) may be

[009{5}‘]I rther PHH{%}; breééc&%daaﬁeg%{)‘llﬁlé gpge\ff'efah fdthuf n@ Imat}ade' pqua'r&i using

€ presence of a as tri e
rnetlmnlb deseribsdi ohtha $itadatatel. dlﬂlep’mlldydﬂﬂpad:t@i Wl’th)N hiﬁiroxy phthahrmde using a

phos g{e%ﬁ lgg%} ﬂ]ézﬁ%eg}g Iraglf}}e];dhoy{l ;}Jq;i)? agl%/qlg%' 3t o perde cémpounds of

gent41F88n@QWPHI Ng reactions described above may be
prepar ed by usi ng nmet hods described in the literature

[0096t accofCdmpgunds Eieacrel ﬂ)l‘rn&af(éﬁmmﬂy héapeotReted ignghydrazine or
rnethﬁ ‘ily&) rall%lne oul?r%u e Hrong Aithes of ¢ general formula (VIII-a). Compounds of
formula (VIII-a) may be further modified by reductive amination with aldehydes or ketones
using a reducing agent such as sodium triacetoxy borohydride, sodium cyanoborohydride, or
borane-pyridine in a solvent such as dichloroethane at a temperature of from ambient
temperature to reflux. In addition, compounds of formula (VIII-a) may be further modified by
alkylation with an alkyl halide in the presence of a base such as triethylamine, in a solvent such
as dichloromethane, to provide hydroxylamines of general formula (VIII-b).

[0097] Anilines of general formula (XIV) used in cross-coupling reactions described
above may be prepared by using methods described in the literature or according to Scheme 4.

Scheme 4

Catalyst, solvent NO NH

2 2
NO, RMXn Reduction R1]
R1] n —_— R1]n—> n

X R™ W R (XIV)

Where R1 is an optional substituent
group, n=0-4
R"= alkyl, cycloalkyl, vinyl, SiMe,

[0098] Substituted 1-chloro-4-nitro benzenes may be reacted with a metal RMXn such
as cyclopropyl boronic acid or hexamethyldisilazane, in a solvent such as xylene, using a
catalyst such as tetrakis(triphenylphosphine)palladium, at a temperature of from room

temperature to reflux to give compounds of formula (LII). The nitro group may be reduced
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R "= al kyl, cycloal kyl, vinyl, Si Me3 [0098]
Substituted 1-chloro-4-nitro benzenes may be reacted
waowal/ossoret al RMXn such as cycl opropyl boroni cPE@RUS2009/049449
hexanet hyl di si |l azane, in a solvent such as xyl ene,
usi ng a catal yst such as
tetraki s(tri phenyl phosphi ne)pal |l adium at a
using ﬁmti&fdatdamlbed irf the hixdraxara duehpereattidreurider areﬁtlrn@spﬁ@e of Mglrogen at
npounds of formula (LII). The nitro group
a P“isé‘é{ﬁ @é 6081 hp hinsperefe SEIhE HEFCRGS f ﬁeca?allx%wmﬁ @a%%ﬂéwn on

carb8r, arha%ﬁ's&% ndef a@é}heﬁ@mﬁ&ﬁ r&eQfe J?¥96rﬂ?&ﬁlgpe@§tu1%, to give

priessure of rom pheres, 1n presenc
compcbumis«nﬁfmhyaﬁ(ﬁll):h as pal | adi um on carbon, and in a

| vent scha ethn r ethy ac ate at
10099E1rp r o 5165 05 R IOB (N G PoFoar P PRy 5.
Schdri9099]  Ani I i nes of formula (XI\/) may be prepared
~according to Schene 5. Schene 5 [0100] 4-Brono or

iodo anilines of fMornula (LIV) ybe reacted with 2
equi val ents of a@qmg -ofgano ki c base such as
n-butyllithiumi sol vent su as THx-atl a

temperature of fr 0C to -28C fohl owed by quench

of the internediate aryl |ithiumspecies with an
t
[OlﬂﬁLeCoLg I'tkljo fsdgﬁgn% 1%{%’6‘?@%&% le/l[) n\fl\ﬁﬁlgllbl%r Egc?edt&ltlgb\éaulvalents of

a stramg)mgam@hﬁdlhb fhasc sk aena)pgnlaxhrunahm $aiveit swrhads THIOastemperature

| t di at
of 00 Omas - {orleR by FBChY s nfeamediat e gs esies with an
clecYpIASE TR AR b RAS DELIconBBLARLS TSRO Vg

titution ion, reduction, or cleavage
[010dgact i oftswillRzrappoagiasad thatoghdre approprizp ﬁnwaomvégroups lexide

comBQNERF R S50 2B BBl SR i B v
deriV QI8 bRbhOS Ao sERURdI sHBthefiOmetheds %p{ogﬁ%%bﬁﬁﬁtlon oxidation,
exanple, aryl brom de or chloride groups may be

redugtor ef Elsavage regofipny. Bditgukyr sdishptian Bppikethss élotudeecgovénsignal
Sou r

alky?art‘rlg oé%g]tag gﬁ{eéosarglatlon ac gt&osﬁj Cl'llfonallatc'uo'nr Ha{Po%enaJtloth nltratlon

fomtyrlaam aliﬂdlbbulﬂiﬂgqirbwduﬂeﬂ cycl ohexane dianmne in a
sol vent _such as 1, 4-di oxane and heating the reaction
0104 xt ur e Fat e&aérmlwrxl&ﬁ%%dﬁm ellorid groups map by cenyesigd do aryl iodides

usmgg*nﬁ%ls%m \égarcﬁ&go ?lggfné anl i08HAE ochhpé/ such %@Eéndgﬁ’mtlg'cﬁde, a catalyst such

[[ane Wt ource suc
as cdmﬁomldidaramda 11gand151&ﬂxl ag emnhs-DNIN hdla&thzyldtﬂ oyabstek andamirichin a
or thou% lLew s such as silver tetrafl uoroborate

solvept sych %snlp TG alfq(,: Rpting s regptiogpigiure at retlux 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.

[0103] 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
example sodium triacetoxyborohydride or sodium cyanoborohydride, in a solvent such as a
halogenated hydrocarbon, for example 1,2-dichloroethane, or an alcohol such as ethanol,
where necessary in the presence of an acid such as acetic acid at around ambient temperature.
Secondary amine (-NH-) groups may be similarly alkylated employing an aldehyde.

[0104] In a further example, primary amine or secondary amine groups may be
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[0103] In a further exanple primary amne (-NH)

groups may be al kyl ated using a reductive al kyl ati on
w@e@oes®22npl oyi ng an al dehyde or a ket one andP@I/US2009/049449

bor ohydri de, for exanple sodiumtriacetoxyborohydride

or sodi um cyanoborohydride, in a solvent such as a

hal ogenat ed hydr ocarbon, for exanple
convkrt2d dite hinddeogb g ENHQORIror aNRITOR ")y yatoe tAt@irtmio;n may be

wher e necessary in the presence of an acid such_ as
achigyediyreagtion vath Ay HpFRPgtRRcahehlpadR B thg Dicacnce ot & Rags yuch as

trletﬁ)ﬂhlﬁﬁle,( 1n|\!_§'1ﬁta9]]re ggﬁstétgsyc O% gﬁhmrbﬁgh n@l E #r?éa%gon with an

npl oyi ng an a I'na furt exa
apprppiiatacyrbaxyliveacat ingbe plraeslatcy o asmeblry auplngragent such HATU (0-(7-

azab 3 Ao R R B R S a0y i Stable

solv@tﬁ sBOPEQRER 18P Agdnd. Sitﬂlﬁﬂ&dﬁm'n@ ngchl%s B{a%so%%ﬁvé?{edamto sulfonamide
base, such as triethylamhe, in sui t abl e sol vent,

groups EINHSO R’ on FOIRG AerRarky, remtmbwﬂle@c&mpmpnmet Shllfanyl chloride in the

s RIS, BRI b B B B S S0REne

dichBzékead. Priaey odsc¢bndaly MnMe, doups@lh BEBS MM @b UFBa groups (-
hexafluorophozg?ate&bln a suitable solvent such as

NHE@OWRIBT eV RaRNR 87 Wby sartjon with g appreppate awpgyaute in the presence of

t
o sulf{ B S oMY TRE T Sy Bt MR i Rbro e,
[0105h t he [Nn@ﬁlﬁﬁeeNHz) anag ictobbligeddnsedusisaf asitro (-NO,) group, for
triethyl in a suitab sol vent such, a

exargplg ﬁwaa@ﬁ@e rhaﬂ@gewwﬁavsy%f&or SEUBMa Ay Jroges weti@ PErapRce 04 g metal
catagrgt %%&%@E%allg&lﬁm%ne@s %QH RcH ds CIM’%QTEH Egolvgﬁt such as ethyl acctate

by reaction an appropriate |Isocyanate
or an mlcd)lité e deraloel @ﬂtemasueltyaﬂhb erabﬁsmaitmhn@sbe carried out by chemical
eth%% m ne, a suitapble sol vent

redua{l%thp% teﬁ%m%le a[r@elte)lsj: S QAL 1 Hﬁﬁeseﬂ%&sﬁg acid such as

hydiebhiBiipggddby reduction of a nitro (-NG2) group, for
exanpl e by catal ytic hydrogenation, using for exanple

[0106) dr ogen & furthee cxanendermseine f-CALMEL Eroas mky be obtaged by reduction of

dj h rb
nis BTN 18 Sl SR s PR Ao E R oS in e
pres&RicAA PhotalAataBfstidbi d@hiple pdIRdfunasS b Qlippatd sa6h ABYarbsh, or Raney

carried out by chenical reduction using for exanple a
nickglpingg Solecny sughi as agrether 648; 2 cyclicrrghqs sudessdetratydgfuig; 4 a temperature

fonP YR A3 IVARBE T A Sirthe LAIAPL 10 & further

groups nmay be obtai ned by
[010ﬂ]3 d u ct | dxna ﬁfrtlrer txdnhyels, a(rmﬁM—NHz@ pro@pamaly &c bytabaddatom carboxylic
hydr ogenati on usi ng for exanp ydr oge
acid ;&‘“@@é% B by cpdeihiop 48 ﬁnefefresaoa theyes %&ﬂ @ep(afﬁ%@ Gtan

rean%n URBRLAd ﬁﬁ(ﬁ‘glg@a o‘fﬂ{eb@ghltaﬁ{ IS%&EMSWW ' na

vent suc n ether e. CyC I C et er such as
[0108bt r ahy adddhydagrouas (- @HCe)rrpejr ¢ comerefftecoim ani8Cgtonps HEH,NR'R”)) by
reductlve alfln)l(lntat? rﬂ)emgltoljlllrn% a%fangllﬁ]ee and a | ‘P)/oergflydride, for example sodium
triacetoxyborohydride or sodium cyanoborohydride, in a solvent such as a halogenated
hydrocarbon, for example dichloromethane, or an alcohol such as ethanol, where necessary in
the presence of an acid such as acetic acid at around ambient temperature.
[0109] In a further example, aldehyde groups may be converted into alkenyl groups (-
CH=CHR’) by the use of a Wittig or Wadsworth-Emmons reaction using an appropriate

phosphorane or phosphonate under standard conditions known to those skilled in the art.
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[0107] In a further exanple, am ne (-NH2) groups may
be obtained from carboxylic acid groups (-CO2H) by
W@ 0108032DN to the correspondi ng acyl azide (-EBOMBY2009/049449
Curtius rearrangenent and hydrolysis of the resultant
i socyanate (-N=C=0O). [0108] Al dehyde groups (-CHO nay
be converted to am ne groups (-CH2ZNR R')) by reductive
[0118fr nat | endehiypé grbiupgmag bawbtatned ity radidivn by dgtéxdgouﬁscmuch as —
exanpl e sodlun1tr|acetox%morohydr|de or sodi

COEY) 4 HHBIS tﬁﬁN ) gpang dippolutyalypaintung hyrdidedn g Sﬁléfit% eRlxgre quch as
tolu(g‘?é ﬁ%ﬁiﬁs vel édsjerh 8{1 %ﬁgbfm Wk ‘(t;)? Iggfra]lg{c@ggo g{ﬂio?géncﬁ%f alcohol groups
using aep angbleafxidising @geht &uatn asthasetkilbedanithe at. ar ound

I ent te er at [L0109] In a further exanpl :
01135 e GBS G BE: HEDBo onbetertidibls B e oiPogisg geid group (-
CO,£D bGEGEHR Dasb¥ataNRedBSdrBlysR, Wpkhdife 8h (HAMSWOLE R: EORSutyl,

reaction using an appropriate phosphorane or
acidishpéyshd hpdrelysisden bs relneenddocovdind¢ bngekmennwith an hrgeic acid such
ar 011 dehyde arou may be. )

as effflorgaf e B Putebeai e pEFYHFSuReP YRR ef MoxBhicgsid such as
hydrﬁbﬁloﬁé adlt il bk 8§ucoudDivdssi ng di i sobutyl al umi ni um
Wlﬁddrlde in a suitable sol vent such as tol uene.

t er nafGagkerylic agid arapie (Gl snayehy q@@V@’tﬂdanWe@négs (($ENHR or —
COI\?l%Jlgﬁ%& %LwBI)n é)tlt%%ﬂ%kﬁl%ﬁo%@%nﬂﬁé E%hepyeagﬁé ??lesﬁiéarbtle. coupling agent,

ng agent kno hose s
SuCh[dBHATUESlteEs[ultgbl@lsDB'eﬁtsﬁﬂz% dlchrlamrb@hmnvert ed into the
correspondi_n aC|d roup id- or )
[0118hse- caltp IgF fér@xya%@%%mﬁ}g b%ﬁomﬁ@gﬁfgé Gy @ngfarbon (i.e -

COQB toI b?lzg@fzo B&'@fﬁverﬁ&d & Rab&k nggﬁjdla%/ 9{119 lHRkide g@@)@? folgwed by

achi eve exanpl e by treat an organi c aci
Ann@ubhwasynmbm$uoroacetlc acid in an aqueous solvent, or

00 ot e Pl beHle AL BB AT e ShE e TR omae comesponding
estei R W%%&%!&h%@@@ﬂd&b&%&ﬂctﬁﬁ,\‘usﬂ% oPBVRAS1ed chbMbRx metal

am des reaction with an

hydragspruob s htheura ﬁiummium hyseidgrie d@thyé chEr er tsmltydmferan or sodium
boro R4 A% PR sAE Fasln Bt St iR E R e oy

re du@ﬁélb@ﬁ@ib b@rr@‘pbﬁ’cﬁngmé'id o OeTyPLgafor dx &yiple MiehiGardh@inium @ydride in
Hto - CO2H) by conversion to the

a solcy@mrseglp %@Ffﬁ@Ydé@ﬁléﬁne AT By Pdee porerson) a sobyanb el asyetrahydrofuran.
[01 lg‘h_'dt E'A%o%roi §1%Y1§§ Hﬁg b C?IL\%J‘L?—:é lntl) a@mggr&ggb%lﬁﬁ ggﬂglggen atoms or

era rom-t

sulf(&ﬁilcﬁdy greulg suelCaPR e)lkylmlfdmlyﬂﬁlyyeig t(rlﬂﬁblfa)rndnh/ylmﬂmylow or
for exanple a conplex netal hydri.de such
aryl%ﬂi%ﬁ%ﬁm & %k tﬁf%ﬁmfapﬂaéy Efoug |“élﬂlﬁfpn@flﬂ%9r ingpvn (0 those skilled in

the drf @6@&&1@1‘1}9@,%5%%0h8fm§§39é Hatted with thioyl chloride in a halogenated
hydrocarbon (e.g. dichloromethane) to yield the corresponding chloride. A base (e.g.

triethylamine) may also be used in the reaction.

[0116] In another example, alcohol, phenol or amide groups may be alkylated by
coupling a phenol or amide with an alcohol in a solvent such as tetrahydrofuran in the presence
of a phosphine, e.g. triphenylphosphine and an activator such as diethyl-, diisopropyl, or
dimethylazodicarboxylate. Alternatively alkylation may be achieved by deprotonation using a
suitable base e.g. sodium hydride followed by subsequent addition of an alkylating agent, such

as an alkyl halide.

33



bor ohydri de in a solvent such as nethanol .
Alternatively, an al cohol nmay be prepared by reduction

w@Rowhesoenr r espondi ng acid (-CO2H), using for BXEOF1089/049449
l'ithium al um nium hydride in a solvent such as
tetrahydrofuran, or by using borane in a solvent such
as tetrahydrofuran. [0115] Al cohol groups may be

[0110pnver t @domadi©hd]legan snbstBuailps, ths verhp@mdb alag@enubieans to halogen-
or sul fonyl oxy groups _such as an aIk Isulfonylox

metgd eychapge PY Hs&tm%t wﬁgmﬁ‘@ F@n FRPPisra P bse i %zfybutyl or t-butyl

llthu?mgolﬁﬂ)n‘é@gl E@a{‘ll%z}éﬂe{nggﬁéh%% du~°7 RRY i f%&'l'v%htosﬂéh E@OV"”

ose S r exa an al co
tetrahﬁdlroﬁffan @ad thed quichdhet] withydn edéﬁtmphﬂi@ta intradutralaaigeinat edbstituent.

drocar on (e. di chl oro to. th .
Thug §or G ian oy izstindaes e BRodiea by i SR foymamide as the
elect?®PhiR! ARRAIURESEch @uﬁsﬁ%eh%afﬁﬁ}} bema{tg\]:l%fac]e subj e@t@@%‘ﬁfetal (e.g.
exanpl e, al cohol”, phenol or am de g oups nay

pall@ilukqx |oat:qd)eb)ycatﬂby,spd magﬁ@mptvemtjbdlme s{zgnp\lm eh:ldgmtster cyano, amide,

ary QR W St iy BN GRLR T BB E bR ghich may be

empBSycaeidurttBsscHesdribag bdirRicRYS uzukd StiH OB RBAYhld HHartwig.
di met hyl azodi car boxyl at e. Alternatlvely al kyl ati on may

[0118k achi évemathyhdegamoubsiinenshmay plyg vaderge pagpephpligdsplacement
f
oy AL LA GLLRUSS L PSSO 0 g

AdvaAtegmisle, ieh agedttisn badyi Heuanicdl dut at dlevatenpopadsireiythb@resence of
. Subjected to hal ogennetal exchange by treatnent with a
micigyaxe irfadiati®anpl e a |ithi um base such as n-butyl or

[01 lb] but yl i, E&h?&lﬁd@ R¥ ﬂf%gﬁge}ﬁ BleRidn LSRRESAhMY €a rpa@ﬁﬂg) inhibit

around -738C, ITn a solvent such as tetrahydrofura
MEK hmlmmtddaédatwnt(prlmar}edse&}tsb aphfolr éheirdbiologicaldefteetsaon growing cells

(seeErEESIR PoMIELRCiFIONT e RRPE R Ph gt e hifing 10
of Iek$af GO r(l%ﬂs préeferad P8 fhen Oal meﬁow%fa!b%elé&ﬁhﬁi@ﬁ 01 uM) in the

alternatively be subjected to netal (e.g. palladiumor
MEIJ epipety) assat E}’@étl)lfr bdEsi @frisss than § pM Gaere prefergbly less than 1 uM,

I
evenexaﬁ%gferaif& ﬁ?ﬂ/ﬁan ﬁﬁ p&\% Pg{ é)ﬁ?afr%l%@ulg tx% gﬁ? éti/li) 1n¥flé MEK
activatibh aka® oPEQ&ERHIY QGEC\g\whbqussm%h ey el ovy peéfdrimsly lvéig than 1 uM, even
t hose descrlbed Heck, Suzuki, Stille, Buchwald

morgpreferplfy 19se theg)0. NMQS&WEW@J@% bess theat0; k widh s thegpll %r@tferatlon
assa%ﬁ?ﬁgczg{ﬁpl@ ucheophE 8%f ‘fjés ﬁlaﬁq% g ﬁé ﬂrgﬂraﬁ)gy [£86LA 9 rhM even

ppropria nuc phil'e as an -am ne ofr

morapetdratly le%dvlmmtmfg avy shost pl&ﬂﬁeﬁbljﬂ lesedhilonuiByn the ERK
rried out at_el evat d tenperature in the presence of

phosphaR ALY Y S SR - gro ¥38y! 2pERJAYBLNES of the

[012?!] EIS g I”: ThBBRALA I &fi6n hiRBlRS achﬁlpBﬁﬁM (SPRPAFhdHalQitical
composition) comprising a compound of formula I (and/or solvates and/or salts thereof) and a
carrier (a pharmaceutically acceptable carrier). The present invention also includes a
composition (e.g., a pharmaceutical composition) comprising a compound of formula I (and/or
solvates and/or salts thereof) and a carrier (a pharmaceutically acceptable carrier), further
comprising a second chemotherapeutic and/or a second anti-inflammatory agent such as those
described herein. 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 useful for treating inflammatory diseases in a mammal (e.g., human).
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MEK activity and activation (primary assays) and for
their biological effects on grow ng cells (secondary
w@smaped2ns descri bed bel ow. The conpounds of BEEUS2009/049449
present invention having IC50 of less than 5 nmM (nore
preferably less than 0.1 mM nost preferably | ess than
0.01 mMM in the MEK activity assay of Exanple 1, 1C50
[0120f | ess Thbareséntrvinfponiids amdebmpahhynd 46 8lsd heofullforiybating an
even nore preferapl ){)ﬁl ess than nost preferabl

auto|rpIRIENG HISFASE. @itrmve ng ﬁ]éoq@ngggtfﬁr@qu @ﬁorgg@al}r,lfquous d1>s/ease viral
dlse%,ss t anlsia%%g ngﬁroh feibfidndild % gm e§/ Hﬁﬁﬁna@ r(ﬁg.gﬁ%?%%m];lxamples of

even re prere ess t
suchrrﬁsdasqsr‘(ﬁiafdab [mldd@s@ttat'ﬁamot@llﬂltmﬂw digbdtdseand elidbetic complications,

roli fer i on. ass f Exa /0 C50 of |ess
it inepiy. CHSRRO Y of Bremsh gy caee re Y Tl dee e
hemeﬁﬁé%qeIo%saihﬁslﬁléggﬁaz%g%%sggﬁhlgﬁ tgﬁ@ g@ég}r/&%w%ﬂg %mt fi8&kse and
renahfaglurgs e@lwbysﬁls kidacy idrsiehdsi eangsstivedrea failthe q@n@sﬁ@mmatoms ‘organ

nt.| udes. a, conposi. ti
tranypF R a0p G BT S PR e e e e prmelengyrdection.
AlzHcah sty dsdasd, 3R@h R orselinoph@itc Fuikl/aal viral thectib®y fioh hs BN, Igepatitis
carrier (a pharmaceutically acceptable carrier

The
(B) yrusd RV ) hyaen pamllems pirpn@Rie sytame spHposyst (QMV; ang Epstam -Barr

oSO L TR0 RS0, TR, v .
idioealiit ipein, {rad fiandvacietsti ivael dhyorsic elephalbhe viramid @ﬁ)c;ency, uremia,

further copprising a second chenot herapeutic and/or a
hypfREBKE R M melietEPEHY 286 8RY-APGEH VAU h OXETPEELT PHB ¢

asso@ﬁfeﬁ'vﬁth H—lﬂﬁergﬁsecco%ﬁhloﬁg W‘Pl‘?&ll ﬁlblﬁﬂ@ HRF Sre¥defitited &Y, inflammation,

I nhibiting abnormal cell growth or treating a
posthpqmanp:rpcajm fphaIHOm\/IHnlmipaanrbiEn pain, goutanmgemhinabnguralglauaan) herpetic

and poshdh gty DRI BBt Bhrasy pt‘%%g %lggaﬁ{#ﬁ’%@; Sgseulitis,

vira[iRRcREL TR ijQRP chtﬁﬁqnﬁl SictihRPp IREILarRp RS afthilitis pain,
for treatlng an aut ol mmune Isease estructlve bone

and g¢rso igety, bepyasini thepertrihgenl déryongieistem andthe t:¢nmé neliveesasyetem.
ral di gase fibrotic di,sease .or neur
10128} s aase T DR sl enaPo bR SRERG o ERASP SRR ke
pandit SR8 DE RidAL P OIERE %mblﬂl@.{ﬂg%ohf@th&lva Tgﬁ)nﬂ@ﬁlohéﬂﬂrﬂtl@ @nd @iabetes-induced
di abet es and di abetic conplications, diabetic

rena giseaiepataryammet (logdiip).of prematurity, age-rel ated
[012?’alC ul ar 1gle ?ﬁe@&ﬁ%hﬁ}ﬁu ddl%'ﬁﬁ%ﬁhlB tloﬁsde{r? Ql‘;% U%éei:lr]ilgfl'dl‘ R ¥ention of

brosi s, nitrs and ato
blasmbgtemplaafaﬂonanahlaﬁmldllqé e. h@mhy)cystl ¢ kidney disease,

congestl e heart failure eurof i bro si s, orga
[012¢} anspl dAE PFSFEARYHHON Bk ﬁaglet%qdr%n&lgg@gtab@%e%l growth or

treatﬂfgac{ ltl)g;eﬂirbﬁ'feﬁatlve AR 5D REAMI (& gl ﬁﬁﬁlh@rbon@réﬁl%' aﬁﬁﬁnﬁtermg to

ised chroni c or neuropathic d viral
said lrrrﬂrmnah aghsrapativalds effifcilve Ia,mpanﬂ afi as:o@ﬁa)oumii pU®rfkBM)(and/or solvates

and/gﬁ%ﬁ@?%dllor%g?qﬁgorm 10n(tﬁ| V())f Algo nc L%a d e J[he presgnt mvéntion is a
method of treating an inflammatory disease in a mammal (e.g., human) comprising
administering to said mammal a therapeutically effective amount of a compound of formula I
(and/or solvates and/or salts thereof) or a composition thereof.

[0125] The present invention includes a method of inhibiting abnormal cell growth or
treating a hyperproliferative disorder in a mammal (e.g., human) comprising administering to

said mammal a therapeutically effective amount of a compound of formula I (and/or solvates
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virus (EBV). Chronic pain, for purposes of the present
i nvention includes, but is not limted to, idiopathic
w@2010/003e2] pai n associated with chroni ¢ al cohoPCBEEH2009/049449
vitam n deficiency, urem a, hypothyroidism
inflammation, arthritis, and post-operative pain.
Neur opathic pain is associated with nunerous
and/6ogalts thedsts) whd edinpositlondBerediliin @nebingitonl witth & estohé chemotherapeutic
i nfl ammati on, postoperative pain, phantom | inb pain, .
agent §pGh gsdhese dgeritbed peiee n iganressatiinapfion alsecineludeset pethpd of treating
an ifHAh RS ]Eeﬁ% 1nCa R&ithal &2 .,Sl"fﬂrﬂé :coﬁ?ﬁgﬁ% la ﬁrlﬂﬁéf%%%}d mammal
pl exus davul sion, neurome,” vasculitis, vrral 1 nfection,
a therapeshically affegtiveamestntiof ticompowjdusfyfpriils $ Gendiarjsokvgtes andrbr salts

anputation,.arthritis pai.n, and nerve injur et ween
ther§oEOTE s Rt bs ey i antl s reordhiti PR giteesnt such
as tho¥Si&mibdde2dl, The present conpounds and conpositions

are also useful for treating pancreatitis or kidney

[0126] sease The pudseditmgenpow inclusies & imethagl afrsating mepiipinhene disease,

and di abet.essinduced renal disease) in.a na l..(e.q. .
dest it SRS RS bR SRR e s A O PBB e orotic
disc@c@r abwodsiatidtivé Qiscdsben PrRMBMI (OB, ﬁﬁmb[h)acs)mzpwt@ administering to
_inplantation in a mammal (e.g., human). [0124] The
said prasaaslia therapeitically piiedtiye emoantadftarempenngd ahfosmpladand/or solvates
3 r . |
ons GRASAEID 524 LU bt SR L @ DARSIELORLASHEL o
thergadminaginer Exgnjilos sfaudh dizoaset/dBotdesriagedd, basdrt yiot limited to, diabetes
f{)ective anmpunt -o{) a conpound of fornula | (and/or
and dighej i SETARAIGE GAPYS EHRIBER) reboBatbpRpRISTIUBH. age-related

maci#&fﬂ%g%ﬁeraﬂni%ehﬁﬁ%iHﬂl%gi_dii a{ﬂiﬁg@ﬁﬁﬁ _ﬁﬂr@s}{g '?Biirlﬁﬁ dnd afb Iic

of treating an infla ory disease in a nm
dernfagitig, rendl yineaye andnpmal $aihige, potsicpstst lednaygliscss abugavavmiadart failure,
a.l her apeuti cal | ffective anpunt of .a conpqungd  of )
R R R R L N R
orgaf WRYsthrdtirgectidie AeMeim{rA HRhscT BigoRIcR: @Blrop MY R PaiRAnd viral
~ _includes a net ﬁod. of inhibiting abnormal cell growh
infegstons pecht dsrify Va higasieis B byirdseitb Yy bumis papiBemp nires thERYl

e. g.,. hu (o) ISl adm nj ing to said mamal
Cytoé‘%%@?%ﬁe@?%&l%ﬁ%ﬁ?@?@ ?r\%lrg?‘r@l\?)r‘ of a conpound of
[012f7pr mul a The pRoREHtfiventiby aichsRE d hthsuiddfitfeatinepaREdatifls oBkidney

conposition thereof, in combination with a second

discpwdtstminepeliteraivaglomeersiospphuyisepd diabaies irdusediramal dipggse) in a
T L e
amobutnE ) coapopid of fogmalkdri (anddedol vagestand Salitskhemofymlr a@omposition

y effectjve am)un% of a conpound of

t her apeuti cal
thergady O_é’thn%lg}’n%‘ﬁB?f DO FRAMNDICLRPYIY 48Rk eof ) or a
O i SRt ar 5 Bueh i EERR IR RO e R oeve
implaetagomin a mammal (e.g., human) comprising administering 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 agent.
[0129] The present invention includes a method of using the present compounds for in
vitro, in situ, and in vivo diagnosis or treatment of mammalian cells, organisms, or associated
pathological conditions.

[0130] It is also believed that the compounds of the present invention can render

abnormal cells more sensitive to treatment with radiation for purposes of killing and/or
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[0126] The present invention includes a nethod of
treating an aut oi mune di sease, destructive bone
waleEonese? proliferative disorders, infecti ousPdi/EsN8E049449
viral disease, fibrotic disease or neurodegenerative
di sease in a mammal (e.g., human) conprising
adm nistering to said mammal a therapeutically
inhilsitihg dici grewtnafsnth aflisa Avoofdinghy tiik ifvention furfhef Ritdésad a method for
sol vates and salts thereof) or a conposition thereof, .
sensEirn AP ERA|cels 1A MABMat (o r humay to tredpsAVith srdigiioneyhich

com ?égtadmﬁ'ﬁgtgﬂﬁL?ﬁ) Qfd dl%?lgl, aflhP SRS G/ o@a%Q@?gﬁg ﬁ)f?f‘c\)hﬂﬁiﬁ [ (and/or

ut are not mte di abet es an
solvatosrpid @its tonsf) o adwetpositioattheropfvhich anetuinhispafebtyvai sensitizing

re urity, age-related macul ar degenerati on,
abmﬁ%ﬁﬁ%%@éﬁh%”ﬁﬁﬁ%ﬁgﬁﬁ? atB’@Tnnna!ry fibrosis, rhinitis
[0133Pd at ORideniAREAR &fitRe cdRPRIndHbBRRPRsBNAnT&RBh (hercinafter the
fallure,(ﬁshgcystlc ki dney di sease, congestive heart

"activaicbmpeyn whibigreflivetcd biy sny oreted thatanslpesadlivery of the compounds

rejection chexi st roke eptic. shock, heart

ot SIF i, JRRTPeRagy O BRI AR e PN, parencra

injedioR &R R I BN R00Y, sHIRtERRAL) itrapdistula@idravhdcalar or infusion),
infections such as H'V, hepatitis (B) virus (HBY),

topigplriaitnl g andopeiahAdpUBISTHPY) . cyt omegal ovirus (CW),

[013§Ed Ep.StIﬁE an%ﬁﬁtr hd Sy %&g}m r{d? i%lis‘zlé?eed W1ESE R pendent on the
i“hvention includes & et hod ot tTea I'Ng pancrea P98

subjedt bsindneyited] the aserity othedisoglep botarddétiont the@ate of administration, the

. gl.omerul onephritis and di abetes-i nduced renal .di sease)
disppsitign ﬂfgﬁhﬁﬁvmp@r@. %ndﬁﬂ%lﬁsre%wfftihg PHCHIRE AR @ nidovever, an
. ; I .
effe@t@'e%oﬂ%qﬁln tfe Yaﬁ%& g? I%Hédt 90" ¥o glgcfﬁ Gbo ¥y é%g'kg ng%igt)ve%ht per day,

conpo f tor and/ or vat es
prefe¢rhelyebbyt loto ahoutaifpogikiiden, inlserdodr, diaddd dpres.oRad 4 Y0 kg human, this

th LS th t t. 128
would i SR hDSAE7 G4 ri Gl BRG0S0 Pty S gt Rgome
insté@teDHERLO LR UeliR SRS &AMt Bf theWBSFORd g8 may DR than
conprising admnistering to said mammal a

adequiter whdetn ethen qpsesstill daigoredasppmay botmaloyedpotiaut ebsing any harmful

o f a | nd/ or_.sol vates a salt.s . thereof) or

side &k Byt AR s R R oL RS R U8 T hERML sy Ravengor
admhigeeion thrbheioapeutdag. agent. [0129] The present

i nvention includes a nmethod of using the present o )
[0138brpoundée peftve sempoppd may he applied agpcsolathgiapy oinggamdnagion with

e f j ' :

one bl AL e e ORI ARaliflichy s8R TP thase doseribed
herchel et ednjolmtrebthencoapoduadscald tyheapsfahe simultaneanisj @uential or

can render  abnornal cells nmore sensitive to treatnent
sepaiie AOVBP b GHITYiANal SOPBBREYs Sftraafmettng

[013@[‘0” ori Fﬁglb ?h&r.hﬁgedtﬁgl &Unﬂ}@sﬁioﬂfm‘%}ﬂ% &8 R be itnoa gorrn suitable for

Accordi n this invention furthher relates
oral peinfrosiration as e tebildtj aipagde.gbhqrovaler, sesthiwed releaserbormaillations, solution,

gengi, hunang fo.t{eatnent.mﬁtp radiation which . .
suspension, for parentéral injection as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository. The
pharmaceutical composition may be in unit dosage forms suitable for single administration of
precise dosages. The pharmaceutical composition will include a conventional pharmaceutical
carrier or excipient and a compound according to the invention as an active ingredient. In
addition, it may include other medicinal or pharmaceutical agents, carriers, adjuvants, etc.

[0135] Exemplary parenteral administration forms include solutions or suspensions of

37



conprises admnistering to said manmal an anount of a
conpound of formula | (and/or solvates and salts

W0 bapeafor2 or a conmposition thereof, which anouP€T/US2009/049449
effective is sensitizing abnormal cells to treatnent
with radiation. [0131] Adm nistration of the conpounds
of the present invention (hereinafter the "active

activeaoppenadssih’ s)erﬁ@diqdéeus&ifoﬂtﬁmﬁle dobyxaaipyle, rgtibvad pidpatlene glycol or
enabl es dellvery of the conpounds to the site of

dextggse selytions, exwish dasags darmsap d?a SUigbly byffgredd! desired.
[013!6Et radugggnal gﬁ@%@éﬁw@%ﬁ%? FRludeh %&F&ﬂ&ﬂts(dr HHAGAR: and
I Nt ravenous, ubcut aneous I ntranuscu
variéustorrgatﬁxs suvauts. oFhd phfausa@niical toppaationsiméalifatcsved, @nakain additional

.r dm_ni stratj.on. 13 The nt_of the active .
ingr i SR T S o B T P B B REo i gitmation
tablé?@b&ﬁalflﬁ@%ﬁgus éx'&ﬁ)léﬁé/ ]LdH ¥% d?tfnctaeﬁi b eE &ﬁf)lo%d together with

condition, the rate of adm nistration, the disposition '
varigfs mmmeg@m@uddam@cln hgiticgeidetidmartain’ cohplqxrselsaatdstangdgvith binding

ager{? 2%%% %Ig ?&105%552%@6‘[?%%}@ a?cgglg{) %?%ilt]f&ﬁ )hg "’\%écrah% a%e&gvuch as magnesium

steatdy, Ghtiu @surdliagtlfar @t edlateyo feaidtful for @ata& st pudSoses. Solid
ng/kg/da In single or divided doses. For a 70 k

compgiagns af jgisEmigsiVRE MAvake be emalsyad irpsadsanddard éll%geqatm capsules.
eSS, A8 G0t BB A i g
polyathgteas giydolsaVgieenmmyehs sigfeasiohaor dikequed desired fdr@rdl mdministration

ot.her cases still larger doses be enpl oyed t hout

the aCchye FoBPAMY thepinaey &S W*@fl@dewﬂamw.S&éateflwgtorﬁa&wng agents,
lohift ke A3 85 e i, [idesitedd bl RRTinkMolntS B GlsB o%f%é ts, together with
corod % or ag% ni strgtleon thr ggmg gt t he égyn [ 1é3?131]s’ ogeHict Wl
dlluafhesmhtas mtarmrhmmhcpmmeﬂe@lmhl gdlpetriasoracosdlimativhe theppf.
inc ti.on wi.th one or nore ch nnthera eut.

10133he 7 R RbRR 8PPy S0t Gha Bl THORE GRS Yl hgerecifi
amolHe o1 aetweséb@ﬁpo%ﬁma@ Howhn! 8AKITERY agfadenP o afl3é SMAEY RYthWat. For

of the sinultaneous, sequentlal or separate dosing of
cxamiples, ispriR eththgten'sdtvaporesntieal SticneesaMunek PublishirgaCompany, Ester, Pa.,

conposition may, for exanple, be in a

155&%?H€§8 g%ﬁg ‘for oral adninistration as a tabl et,
EX/apsuke, pill, powder, sustained release formulations,

sol ution, suspension, for parenteral injection as a
Abbgeviations sol uti on, suspension or emul sion, for topica
nBuEpn1n|strat|9qﬁﬁ§1@ﬂlglntnent or creamor for rectal

admnistration a suppository. The pharmaceutica
CD@egnposi ti on ﬁ&ywh&mlﬂﬂmmﬁhndosage forns suitable for

gl e adm nistrati %I preci se dosages. The
(Ihgﬁbrnaceutlcgku@Bﬂﬁg§@§aBﬂ>mnll i ncl ude a conventiona
CHzgﬂar maceut i C@ichloromethane

DCM Dichloromethane

DIPEA Diisopropylethylamine

DMF Dimethylformamide

DMSO Dimethylsulfoxide

Dppf 1,1’-Bis(diphenylphosphino)ferrocene

EDCI 1-Ethyl-3-(3’-dimethylaminopropyl)carbodiimide hydrochloride
EtsN Triethylamine

Et,O Diethyl ether
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carrier or excipient and a conpound according to the
invention as an active ingredient. In addition, it nay
WO pobreB®2nt her nedi ci nal or pharnmaceuti cal ageP@EPS2009/049449
carriers, adjuvants, etc. [0135] Exenplary parentera
adm ni stration forns include solutions or suspensions
of active conpounds in sterile aqueous solutions, for
HABXanpl e, aquén(sApatepydtansl-ghys-d, NN NigxtdmsByluronium
sol utions. Such dosage fornms can be suitably buffered,
i f desired. P@%ﬁ%?“EgPﬂ$BWe phar maceutical carriers
Hcyl ncl ude inerﬁhﬂhkﬁ$ﬁﬁ§w r fillers, water and various
organi ¢ sol vents. e pharmaceutical conpositions may,
HMNf desired, Coatbmiceoasidarth onal i ngredi ents such as

| avorings, bhinders, exci.pients and the |ike. Thus for
HOR: a1 admi ni s??@’t"ﬁ%’fﬁ,’beflﬁ%’fl&o ¢ cont ai ni ng vari ous

H,SOXCi pi ents, syghri@scigitric acid nmay be enpl oyed
together with various disintegrants such as starch,
ICI al gi ni ¢ aci dlether menediloridsonpl ex silicates and with
bi ndi ng agents, such a crose, gelatin and acaci a.
IMSAddi tionall y?nqua%pF@gﬁyEage%%)é% s such as nagnesi um
LHNDsar at e, sodiithitind Bldftimethylsilghemaed tal c are often
useful for tableting purposes. Solid conpositions of a
MeQHl i | ar typeMailangl so be enpl oyed in soft and hard

illed gelati I Preferred material s,
Mgs{(?f‘erefore, inMcHgl%lgsgﬁlﬁasgﬁ%tge or mlk sugar and high
Na,80] ecul ar weiSghiunpallfset hyl ene gl ycol s. \Wen aqueous

suspensions or _elixirs -arg desired for oral
€

NBSdmi ni st r at i SnBfWesHe¢ide onpound t herein may be

PRI ned Wi t e Nani@isheAYBROSRINShaBLdil: ring agents,
(con%ri ng rrattgrs 1o d)?e%s%an%, [ %Dadesli red, enulsifying

Pd,dbgent s or sudpisridibagzydidemasston@dipbhetiumi®h di | uent s

. ch as water, ethanol., propylene glycol, cerin,
Si-PB0rini nat | one PHHBHGET e Tachanrten by cindlsks Fyfee SPE.
various phar pRagst $¢AP @ 8L Ric@Rsyi th a specific
anmount of active conpound are known, or wll be '
SCXappar ent , t olsohde® sked-basad parbertiiveithas ehenferllydhomdpd propylsulfonic
see Rem ngton'. Ph:%\.r malceuti cal Sciences, Mck
Publ i shi ng. CORDANS

y,lOE%tgé?l,lp‘Pa. , 15.sup.th Edition

THH 1975) . EXAMRb&shydabfuemi ations nBuLi n-Butyl lithium
CDC 3 Deuterated chl orof orm CD30D Deut er at ed mnet hanol

[0138}pa 2 GcesrrbEsnasmai (oofitionthl or onet hane

[0139] "H NMR spectra were recorded at ambient temperature using a Varian Unity
Inova (400MHz) spectrometer with a triple resonance Smm probe. Chemical shifts are
expressed in ppm relative to tetramethylsilane. The following abbreviations have been used: br
= broad signal, s = singlet, d = doublet, dd = double doublet, t = triplet, q = quartet, m =
multiplet.

[0140] High Pressure Liquid Chromatography - Mass Spectrometry (LCMS)
experiments to determine retention times (Rr) and associated mass ions were performed using
one of the following methods.

[0141] Method A: Experiments performed on a Waters Micromass ZQ quadrupole
mass spectrometer linked to a Hewlett Packard HP1100 LC system with diode array detector.
This system 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)
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Et 3N Tri et hyl am ne Et 20 D et hyl et her HATU
O (7- Azabenzotri azol -

and 19/ydc):t0hhtﬂlel\fonfﬂ1n1ﬁ§0ﬂ%r&ﬁ*ﬂnyd deidGbLignhie Xk khﬁﬁt@iﬂhﬁﬁlﬁﬁ&llewed by a
rochloric ac at onaceous earth

gradle«nryg?%w@el’{fa&fhaaé 8?“@ Sﬂl‘S@ %lﬂvmhp acxfclidgmingfes, T)l%ﬁ firal solvent

" RLRrdof&att A &‘t thylated spirits LHMDS
Sysﬁﬁgﬁguhgﬁ?s?%rpﬁ%t ?ﬁ a%?de MeOH Met hanol MySO

[014Rhgnesi Mutlsad BaE;q)eNmeﬁ@@eﬁiodnedmm oW ats PNBf®rm LC quadrupole mass

d d(,PPh oy
speckERRELS POHERY CBROSENT A0 FSdvhpayithisdpasey detector and
100 pbdiiod glt@ﬁﬁﬂér'ﬁﬁl%%%h@[ﬂ@ﬁ&d Dl @i I0N 4 %hm? E’&urnn anda?2ml/

re-packed silicaflash chromatography cartrid
minytg dlowt refer Th@gtgvetmsmtqg avaSRAR ‘(/at)er mnteu@@@OR&@ |f@@p( agld (solvent A)

b
and ?% al%et(g’)g%p{?uctgg}?&gég EYl ({lb %@ma%g 58 Vgg e%)t #06 H%ehflirgtho ?O minutes followed
by a@&tight uﬁ%SW@d@ﬁyﬁrdhﬂ%%sdl%S 8loveenrmakt Expartéd TRt dhal solvent

nditions [0139] 1H NVWR spectra were recorded at
systepiiag heldicopssantdoni Burthst A§0 aigies.an Unity

[0143] Method C: Experiments performed on a PE Sciex API 150 EX quadrupole mass
spectrometer linked to a Shimadzu LC-10AD LC system with diode array detector and 225
position autosampler using a Kromasil C18 50 x 4.6mm column and a 3 ml / minute flow rate.
The solvent system was a gradient starting with 100% water with 0.05% TFA (solvent A) and
0% acetonitrile with 0.0375% TFA (solvent B), ramping up to 10% solvent A and 90% solvent
B over 4 minutes. The final solvent system was held constant for a further 0.50 minutes.
[0144] Method D: Experiments performed on an Agilent Technologies liquid
chromatography mass spectrometer linked to an Agilent Technologies Series 1200 LC system
with diode array detector using a Zorbax 1.8 micron SB-C18 30 x 2.1 mm column with a 1.5
ml / minute flow rate. The initial solvent system was 95% water containing 0.05%
trifluoroacetic acid (solvent A) and 5% acetonitrile containing 0.05% trifluoroacetic acid
(solvent B), followed by a gradient up to 5% solvent A and 95% solvent B over 1.5 minutes.
The final solvent system was held constant for a further 1 minute.

[0145] Method E: Experiments performed on an Agilent Technologies liquid
chromatography mass spectrometer linked to an Agilent Technologies Series 1200 LC system
with diode array detector using a Zorbax 1.8 micron SB-C18 30 x 2.1 mm column with a 0.6
ml / minute flow rate. The initial solvent system was 95% water containing 0.05%
trifluoroacetic acid (solvent A) and 5% acetonitrile containing 0.05% trifluoroacetic acid
(solvent B), followed by a gradient up to 5% solvent A and 95% solvent B over 9.0 minutes.
The final solvent system was held constant for a further 1 minute.

[0146] Microwave experiments were carried out using a Personal Chemistry Emrys
Initiator™ or Optimizer™, which uses a single-mode resonator and dynamic field tuning, both

of which give reproducibility and control. Temperature from 40-250°C can be achieved, and
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and associ ated mass ions were performed using one of
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b 1] oA e S 5 U E R il Sran
GSTntbb & confligatéd tB@'lloﬁl@c\zS@merS@SE was ah@ltbpERpBd artr202/Tyr204)
for a further 5 m nutes. 0142h‘NEthod B: Experinments

ERI%@rtfb@dm@nmgﬁted mummumtcaym@tﬁm heseqigayed 36 B nﬁlacé%lcentratlon of
d_HP|

s BTFRRNIRRRD e a0 2R el B RSBl BT sty
phospHbESALPHETh2HD raﬁd ayﬂmﬂn RSO biteb o8 (a?e) bo¥dXo ERm e. when

colum and a 2 / mnute flowrate. The sol vent
the sslb@faéws\mgsml%ﬁd)e engen fransieeom thoerypipieite theclgphyco cyamn

occugrss Poél\émcﬁ é)m ?ﬂg} étr’.%l? 1oe ﬁl{lé% %&cgrn&r%hh%'u‘t{egnsgoerﬁ {ﬁ’ezi %a

propbytlcalag%aﬂe emburum)f @ho@%@@ﬂﬂtwcembst%talpdocﬁb% sbyertente is detected
. over the next 4 mnutes. The final solvent system was
using appla Rl fIHAEMERE. a further 0.50 minutes. [0143]

[msgf(t hod %0 Bﬁ‘&s' TRl SRl bﬁwﬁrlﬁkﬁgggﬁtog% Q%ﬁfﬁ’ﬁf 320 d the final

quadrupol e mass spectronete
DMEQC-cofbtratidbsinsheassay tshl%di ode array detector and 225

sition, aytosa er, usi ng a Kromasij
01 T T 3 R a8 Bl P o hish & S SOOI hchieves
SO%QM&%ﬁmnV@%oﬁ‘tr&r 301 8ucs bR dal At ddin AR RIVR LB FrwWhel fAckage
0. 05% TFA (solvent A) and 0% acetonitrile with 0.0375%

(versigin2 00l vent B), ranping up to 10@6solvent A and 90%

| vent nu e-fin I nt syste .
101981 4 Cormte SHE coBpSuFRmbies yMRsRUL S bR E- 1M in the
assal/atdeeidedin EXxpas iment s perfornmed on an Agl | ent

Technol ogi es |'i qui d chromat ography mass spectroneter

linked to an Agilent Technol ogies Series 1200 LC
[015%}/St €M EXAMPLE 2 bRaf Assay (MEK activation assay)

[0154] Constitutively activated bRaf mutant expressed in insect cells is used as source
of enzymatic activity.

[0155] The assay is carried out for 30 minutes in the presence of 200uM ATP using
recombinant GST-MEK1 produced in E£.Coli as substrate. Phosphorylation of the substrate is
detected and quantified using HTRF, and reagents are supplied by Cisbio. These consist of an
anti-GST antibody conjugated to allophycocyanin (XL665) and an anti-phospho
(Ser217/Ser221) MEK antibody conjugated to europium-cryptate. The anti-phospho antibody
recognises MEK dually phosphorylated on Ser217 and Ser221 or singly phosphorylated on
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wi th diode array detector using a Zorbax 1.8 mcron
SB-C 18 30 x 2.1 mmcolum with a 1.5 m / mnute flow
WO 2016/003Dk2 initial sol vent system was 95% wat ePCT/US2009/049449
containing 0.05%trifluoroacetic acid (solvent A and
5% acetonitrile containing 0.05%trifluoroacetic acid
(solvent B), followed by a gradient up to 5% solvent A
Ser2afd Vado el areivodi3s arefouhd fo MEKIti®S whii ehefsubsttatsBlphesphorylated),
system was held constant for a further 1 minute
energy irmferu\ﬁmrﬁéfep CE.’/PtES?ﬁ% therrlopBygosysip ﬁ%fdlr%f?ﬂﬁwuﬁgﬁ”icéﬁtﬂon at 340nm,
resu i AP Req bl R P RoPO oIS TRl Bt Shhoryiated
subsgystpeodusied. tFlubresben@eris dytedtetl esingra nudiingel bfl@oirhetzr. 1. 8

1 cron C 18,30 x..2.1. um with . a 0.6 m_/
0158 nuce Eoaweraere fided i DM BBpidifuds fisfisbuGand the fina
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[015f7 ti fl uodbadeniicdefvied a ol oppent@yion atovhighe divep campound achieves

souoRER orrRall R QTR A PRLaRRI IR KRt s Ehpckile ersion

20.%or a further 1 mnute. [0146] M crowave experiments
were carried out using a Personal Chem stry Enrys
Initiator(tm or Optimzer(tn, which uses a

| e- field tuning, both
0158} " iR ERen AN Control - Tonperat ure

[0159] om 40(35@6uﬁdﬁhrb€€s&dhn aweldi pradifickpti @sssgayessind thedoll@ving cell lines:
20bar can_be reached. 1 EXAMPLE 1 NEK Assay (MEK
[0169F+ i vi ¢ 1A d&y) [ Byman C@eﬁ»‘g 3l erengmagAd&iGvat ed” human

jorgIYt ant e expr enagidh WiibRSRGcIGRMa AT sed as

source of enzymatic activity at a final ncentration
[0162h t he Bottasd! lassaye mdintireilin [DMEM/F Ithe: b)smaya {Gibco) supplemented

o PR B80! Bl P MR T A8 B S5 1 0T AT

[0163ybst r atR|ls BRASRRANY batw Dhifks hTe0GHURSL MRl I8inl Sifter 24 hours they are
detect ed and quantified using HTRF reagents supplied

expdsyd ©IdHernt Theseirations pseongfouads urld-83% EBVES@ntGdlsdye grown for a

ated to aI oph XL665)
ruraE Pt SRR TrhSBIECIURA Cua LRt n RNl et et wert
Thist19se WOl I8 Bh € EyRiatEa luhlif&eesinuBmdp@tiodalftd A amount of ATP
concentration of 4ng/mM and 0. 84ny nF respectivel

releapp (adtherpiessprrpomianalie e ruselsy ﬁf @%Lﬁ IEAK W@Déhatycan be detected
usmg'g%gﬁg,ge)ﬂlﬁhﬁgmﬁouThr 202 and Tyr204. Wen both

les are nd to ERKI (i.e. when the substrate
[01645 phoshoe Eylaiseld)inceaehgyortceathsioarat fuhioh 4 gieciccoypaing achieves
t.o the all ophycocyanin occurs fallow hg_excitation at
50%3&@]5?&1()@&911@1 5§5p Malpey P salelated “B’é‘@ﬁge I st arREckege (version
0. $roportional to the anmount of phosphorylated substrate

roduced. Fl uorescence is detected
[0165] In this assay, the title compound of Example 5 exhibited an ECs of less than

0.5 uM in both cell lines.

[0166] EXAMPLE 4 Phospho-ERK Cell-Based Assay

[0167] Compounds are tested in a cell-based phospho-ERK ELISA using the following
cell lines:

[0168] HCT116 human colorectal carcinoma (ATCC)

[0169] A375 human malignant melanoma (ATCC)
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using a multiwell fluorinmeter. [0150] Conpounds are
diluted in DMSO prior to addition to assay buffer and
W@ beoodzeat DVSO concentration in the assay i s BROE/US2009/049449
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The SHersptraes Isamnakyseshusgeg the Acamgn Seplogar (G Pslmbgqcp), a laser-scanning
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(prophrtispdias ytlbhw@dder).energy transfer fromthe cryptate to

the al |l gphycocyani.n occurs follow n xcitation at )
[0172honm E@géﬁsq Hglefiped WE? EUICERER! %W lfilrﬁ gy gyoqmpgund achieves a
signarlﬁmé Wéent Be %Q&liﬁ%ﬂlg%ﬁax %RQ%'OXL@'E@%{O fétﬂl?e_css\ag Faﬁculated

produced. Fl uorescence 1Is ected using a nu
using theoX L fresodtward pdckege @orspowhds).are diluted in DVBO

ior t ddition to,assay buyffer and the.fina
01 St it e EERipung of Biafins s s Ribied Rkl & less than
0.5 e@fih BROT @Y deheineoncentration at which a given conpound
achi eves 50% i nhibition of control. |1C50 val ues are

cal cul ated using the XLfit software package (version

0178 150]  SIATITS O DURREEONFL cel | prol i 1 erat ) on

[0178Fsay USLIgokd&-tFigd dtiovibilthyEphbnylam@se [ 0160] HCT 116

human col orectal carcinona (AICC) ) )
[0176] Method A, Step 1: (3-Fluoro-4-nitro-phenyl)-trimethylsilane
F
§
[0177] 4-Chloro-2-fluoro-1-nitro-benzene (97.2 g, 0.55 mol) was dissolved in xylenes

(208 ml) and hexamethyldisilane (306 g, 2.78 mol) was added. Argon was bubbled through
the mixture for 20 minutes, then Pd(PPhs)4 (16.2 g, 14 mmol) was added and the mixture was
heated under continuous flow of argon at 150°C for 1 hour. A balloon filled with argon was
then fitted and the mixture was heated at 150°C for a further 60 hours. After cooling the
mixture was diluted with Et,O and filtered through a 4 cm silica pad. The filter cake was
washed with further Et,O, and the combined organic residues were concentrated in vacuo.
Purification of the resultant residue by flash chromatography (SiO,, eluent 98:1:1
pentane:CH,Cly:Et,0) gave 76.7 g of the title compound as an orange oil and also mixed
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[0161] A375 human nmalignant nel anoma (ATCC) [0162]
Both cell lines are nmaintained in DMEM F12 (1:1) nedia
w@ Gitboas2suppl enented with 10% FCS at 37C i n aPGRAUKSIORI/049449
hum di fied i ncubator. [0163] Cells are seeded in
96-wel |l plates at 2,000 cells/well and after 24 hours
they are exposed to different concentrations of
fractﬁ:(ﬁﬁp Qe @six e frictB3 YoM Tedd eﬁldafoﬁc@fu@m fhen datifled {1N6FC, 6 mbar)
and an equal volunme of Cell|Titer-A o
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tes t 4 $171QN r I o trh

O ek a5 S ML 2 e B AP o, B9 (LD 07 06 1),
[0178he nunbéathad AcSteb &: 24 111dne-4vvahie‘thsﬂmhmvlemmndm ecte d

using a multi-well [um nometer. [0164] The ECS0 is

defined as the concentraw,\pn at which a given conpound

achi eves 50% i nhi bition of rol. 1C50 val ues are

cal cul ated using the XLfit e package (version

2 0.5). [0165] In this assay, t’He title conpound of

Exanple 5 exhibited an EC50 of less than 0.5 nMin
[0178bt h celA slpirnes 109 ovter lagianma Farhorptod phio-IIMRK(25 mL) was added to a

solutci:g ?f @as eo&oﬁﬁ% %X I%Jhgtﬁgi Eﬁqgﬁglfanei6fp ﬁebgét oq“ngé\/?sc gslo mL) and
the Ibachl@ﬁ mixQike ﬁthd@thJIﬁtrbgm‘Bﬂﬂv&tﬂh@i thei Bydrogencthit@tiines. The reaction

(ATCC) [0169]. A375 human mal |fg){yant nmel anonma
mlem t[hgq Wy}rqug{dﬁ 3 bp pressyEesofydragsn at eREigmpgrature for 4 hours.

e YR e o BB Bt AL R IPE R R Rl aad of

Celiterte vathedled acetat@6vaskinis. pTat BErast Wé’s €D0crt etddsundet tedaeed pressure to
. after 24h th re e osed different co i.ons
giveghe ¢ EeRSTRRISd 1o S0 2SR BRSE. A9 SUEH Lty bt REpE ECDRE 400 Mt
7. 16@09 D&l 9790 (24hd, i 269 H’M%WSI‘&W'@@M@Q&() 29§ [ﬂ@'s} 0.26 (9H,
and permeabilised wth t hanol | ow ng bl
s). with TBST-3% BSA, fixed cells are incubated W|th
i mary ., al ant | h pho EKfrmrbbit)
[msmer- ni gt tﬁ : & Kt Propi di um

[0181pdi de (l"@%ofdtiéﬁr&a%aﬁlo%lﬁﬁo@%eﬁlﬁhﬁﬁiel (@4 8f0.6 elditihahhydrous
ERK is performed using an anti -rabbit secondar

THFg(ﬁtSO pdayunderipeid atneasphere ehe/ 8P € vies addeshi 1. AMesedutn gfmBaggin
hexaﬁ}éi? g%?{? Hle%:, l.@ f:noﬁ c@) )se kee%?ng.libg ﬁtﬁ%%glet %?eﬂg’?urg Bg %3-8800 The

cune 0 rer
reaclios BiixtGRanB th@ted dropwise with TMSCI (256 mL, 2.0 mol), keeping the internal

temperature below -60°C. The reaction mixture was allowed to warm to 0°C over a 1 hour
period and poured into ice-cold 2M HCIl (ca 1L). The mixture was vigorously stirred for 10
min, then the organic layer was separated, washed with water followed by a saturated solution
of potassium carbonate, dried (Na;SQOy), filtered and concentrated to give the title compound as

a light brown oil (89 g, 81%).

[0182] 2-Amino-5-cvano-terephthalic acid dimethyl ester
MeO._.O
NH,
NC
07 ~0OMe
[0183] 2-Amino-5-bromo-terephthalic acid dimethyl ester (15.0 g, 52.1 mmol), zinc
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concentration at which a given conpound achi eves a
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Purification of the resultant residue by flash
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2C 2: Et 2 % ave 76. of the title compound as an
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was concentrated under reduced pressure to

[0186] 2-Cvano-5-(2-fluoro-4-trimethyvlsilanylphenvlamino)-terephthalic acid

MeO.__O
hoF
N. t
NC si”
/|I
0% oMe

[0187] 2-Bromo-5-cyano-terephthalic acid dimethyl ester (620 mg, 2.1 mmol), 2-

dimethyl ester

fluoro-4-trimethylsilanyl-phenylamine (419 mg, 2.3 mmol), 4,5-bis(diphenylphosphino)-9,9-
dimethylxanthene (62 mg, 0.10 mmol), potassium phosphate (486 mg, 2.30 mmol) and
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give the title conmpound as a light brown oil (53.0 g,
quantitative). 1H NWR (CDC 3, 400 MHz) 7.16-7.09 (1H,
wOorgQ10/p03e2 (1H, d, J = 7.75 Hz), 6.81 (1H, t, JPEI/BSWE9/049449
Hz), 3.78 (2H, s), 0.26 (9H, s). [0180] Method B,
2-Fluoro-4-trimethylsilanyl-phenylam ne [0181] To a
sol ution of 4-brono-2-fluoro-phenylamne ( 114 g, 0.6
tris(dibbnzylidermabytohicddipallddiurh (A 2)g, Oridanmbl)evdre aisporsded e eioxane (20
at -78C was added a 1.6M sol ution of nBuLi in hexanes
ml) :(11515@9 rqﬁ,_ll’tatg X PAsG purgg(bm,ﬁlétégqpe e"laqeﬁgacpﬁlé MIRUES Yay heated at reflux for
16 D s rien TRy (SR p B! iRy W mmaniu chloride
solutibve (A0nh B rand khetresyhenamintecloetrasted G cthihacataact k @0 mL). The

] Xture |1 owed to r o 0C over  a 0 peri od
com{igi0 Biiid 1HPB 1 Ee-ORH P Bene (A DL e AR B sSTcentrated
in voWRS. The Qs YestdderwRAubREted & Mhdh ch?&ﬁ&ogﬁ?hﬂ&i@g,' dradient 0-40%

| ayer was separated, washed with water followed by a
cthybagetataineyclobbxancpte véldphe adstampaad e adrayn shlidd@. 3 di®0%). LCMS

O ). Bi Lt d.a on trated to give the title
<Me§8ﬂ?3u%a—£74§mm’Mtﬁbr‘é‘@ﬂ- oil (89 g, 81%. [0182]

2- Ami no- 5-cyano-terephthalic acid dinethyl ester

8%0183] 2- Ami no- 5- brono-terephthalic acid dinet h(%l
[0188t er ( e2fFInorosd-tnimeshwlsilanyl-phenylaminoddi-exo-2 8-dihydre-1H-

s D2 1T ' i phenyl phosphi ne) pal | adi um
M@'@i@ ‘)",ﬁ gldeﬁ‘g | &bt suspended in DVF (50 ni)
and the resultant reactMod xture degassed was purged
Wi th argon. The reaction g xflurk was heated at 120C
for 30 m nutes then concg rati n vacuo. The
resul tant residue was ty ratedf Jsth hot water (100
m ) and the product col Iuted by filtration to yield
the title conpound as a daPk grey solid (12.0 g, 98%.
(018911 NMR (rde-Jbiveen 40 -SﬁQllular((-“fhm%ﬁh Isfla pﬁe%gllangﬁo)-
s), 7.52 (1H, S), 3.89 (3H s), 3.85 ggH, S) - 10184]
terepthtiBdigrasidslimg b esterr(@phmgal 78 nzopld i ngll(12stleand DCM (2 ml) at

0°C ks gg%ﬁdr%%ﬁ ek Séb(%ﬂ@_ﬁ 8%_8,%{1@.218%@%5‘:%%@%%? PRHNALLS followed
by sOHGRMAMYdsida e he 0750 mnfBPAD@tinOfre WS tiaH gﬁglf ?B%um borohydride

aqueous sol ution of sodiumnitrite (55 mol , , '
larg&amourThef ¢f€aeescorcemoxe abssrwdsing tha reeetioattuded buck 3Whe reaction

i SRR o R st ST P S gpnecntrte i
vacudd pt8dd LRSIt R a8 tskbiBctsd td RN RforPeodabhyl @i, Rradient 0-20%
bef ore heating at 65C for 1 hour. The reaction mxture

methgagl wddC ¥ te pickdtbentitle epapeaundras,a ownseldd Wi3Emgvadte). (SMS

Rl gfr: (37 S5 M TR Sl @R AT AR  er e

to recover

[0190] 6-(2-Fluoro-4-iodo-phenvlamino)-1-0x0-2.3-dihvdro-1H-isoindole-5-
carboxvlic acid methyl ester
MeO.__.O
b F
I

N

H o
[0191] To a solution of 6-(2-fluoro-4-trimethylsilanyl-phenylamino)-1-oxo0-2,3-

dihydro-1H-isoindole-5-carboxylic acid methyl ester (284 mg, 0.76 mmol) in DCM (5 ml) at

0°C was added a solution of iodine monochloride (246 mg, 1.52 mmol) in DCM (1.5 mL).
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un-reacted 2-am no-5-cyano-terephthalic acid dinethyl

ester (7.1 g). The conbined organic fractions were
waersheot th brine (20 m), dried (MySO ) and PCT/US2009/049449

concentrated in vacuo. The resultant residue was

subj ected to flash chromat ography (Si O, gradient

0-50% et hyl acetate in cyclohexane) to yield the title
The QIO Ak taS Washitiendd aBOI fbr & hbufk. Thhe #84ction Wabl{Red EGELCH B the

400MHAz) 8.43 (1H, s), 8.19 (1H s), 4.04 (3H, s), 4.00
addifigpof wyter (1§gk) then diluted with saturated aqueous sodium thiosulfate solution (10

2 _(2- 41 [ TE i i no)-ter.
mL)eB%%%%}tgntg%lfiglr% IW&% ?ﬁ{ﬁt&éggtﬁlﬁ Xt%.%]&%%&yé (%Il?@(y h&rj”l rl‘ﬂ% cofibined
orgatcBF@onSwentanahtewapbtihal20cmag, diicd i(neSy) areisdodtert@?d in vacuo.

ng, 2 1 nTml ) ’ 2' . . . .
The psybpns rasique wistwicstied dn{lrshghediprtagionly (%9g gigflicnt 037% methanol in

1 - 0 . —

DO o SR PG My PREPET RO it 63760 LGS (Vithod By s
3.65phinspMaiE €486 ng, 2.30 nmol)

andtri s(di benzyl i deneacet one) di pal | adi um (0) (29 ny,

0.05 nmol) were suspended in dioxane (20 m) and the
[01928SUl t aBLOIFIEbIN-L igtH Pchvirhih o1 4- 2,3 ¥ BSIH-Ndindole-5-

m xture™Was heated at refrux 1or Ib hours. Tnhe
carhoaylic aeid was quenched by the addition of saturated

aqueous anmoni um chl oridg sglution (20 m) and the

resultant mixture extractefl with ethyl acetate (3 x 20

mL). The conbi ned organic Al ns were washed wth

brine (20 M), dried ( a pncentrated in

vacuo. The resultant resjdyue was subjected to flash

chromat ography (Si O, gradi®nt 0-40% et hyl acetate in

cl ohe e ¥ iul.ec '

01987} 3¢ 53R Ysi e B b pdfuoleBi B SE 1 By Sy dro- 11t
isoidbld+5cabhOdylic {cdl@8ihyl ester (220 mg, 0.52 mmol) in IMS (7 mL) was added

6- (2-Fluoro-4-tripethyl sil anyl - phenyl am no) - 1- oxo-2. , 3
aqueoyp pfdv-nyiossicrigsitien (5.5 é%#,blﬁ\flyf%mé%qlh Hhst 1§9tioadpiggure was
A O R L N B
condegtr@phialcio tatnthveitheINY hn @ giceesu(t3RGomion Ovagacidifidd) to pH ~5 by

in methanol (15 m) and DCM (2 m ) at O0C was added
addigpn pgaguecoys kyidreghdpricaisid ¢1M) qapsipg p prseiitaftodpyr Ah@product was

7 f ' '
col 3l g R (IRl LU SR IR Y o
solid@50 vy i1 0826h. ar@d S avrtiidsB R R ref 5.67 wes AR COMHEE = 454,
observed and the reaction turned bl ack. The reaction
m xture was stirred at OC for 1 hour. The reacti on was

[019%'1 | ter eq_3NHubiesfiddd-pREERIGE LA LS dily B4 L idofhdole-5-

ovide a resrdu that was sSubDJ ected to {1 ash
carhohyberacid ¢2-apiwloxXySetbaxy)eamitieent 0- 20% net hanol in DCM
to yield the title conpound as a brown solid (138 ny,
49% . LCV5 (Method BjRI~<- mgn, 2MrH+ = 745
(100%, MrH+ = 373 (25%. N

N
H O

[0195] 6-(2-Fluoro-4-iodo-phenylamino)-1-ox0-2,3-dihydro-1H-isoindole-5-carboxylic
acid (209 mg, 0.52 mmol), O-(2-vinyloxy-ethyl)-hydroxylamine (58 mg, 0.56 mmol), HOBt
(77 mg, 0.56 mmol), EDCI hydrochloride (109 mg, 0.56 mmol) and DIPEA (96 uL, 0.56
mmol) were dissolved in DMF (10 mL). The reaction mixture was stirred at room temperature

for 16 hours then concentrated in vacuo. The resultant residue was dissolved in ethyl acetate
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[ 0190]
6- ( 2- Fl uor o- 4-i odo- phenyl am no) - 1- oxo- 2, 3-di hydro- 1H-i
wa@iingadoe2 5- carboxylic acid nethyl ester [O019H(T/US2089/049449
sol ution of
6-(2-fluoro-4-trinethylsilanyl-phenyl am no) - 1- oxo- 2, 3-
di hydro- 1H-i soi ndol e- 5-carboxylic acid nmethyl ester
(10 23 4vasticd it @qusvak paturatddSvti{un lﬁc)rbaﬁaté) ﬁ‘ol\Aﬁ@n @@dﬁﬁ) and the aqueous
sol ution of iodine nmonochl oride nmol ). in

fraCtEXB\ﬁX(trfC“Sd ,W)ce i st eertas (%1Xx]tq}?1£) \/\E%e %qml?lp%orgﬁme @ actions were
sy ML 00,9 SHCTERE Y TR
was sulgeased tot‘ﬂlash ehfoatatogaphyt (S[@\z gtadiamt P-10Themethesallih AEM) to yield the

it Y bR RO R Ga 00 P LTS CVELRAITuft o i 20

=99620 nL), dried (MySO ) and concentrated in vacuo. The
resultant residue was subjected to flash
chronatography (SiO, gradient 0-7% nethanol in DOM
yieldJ, pppound asg a brvvnsl'
1019557 ° B LRG0 Rap prih HATid |

1s011{d3)1@§-]carboxvl1c acid (2 hydroxv-ethoxy)-amide
6- (2- Fl'uor o- 4-1 odo- phenyl am no) - 1- oxo- 2, 3- di hydro- 1H1i

soi ndol e- 5- car boxyl he_aci 0493] To a suspensi on of

6- ( 2- f | uor o- 4- i odo- phenyl & o) H1- x0- 2, 3-di hydro-1H s
oi ndol e- 5-carboxylic acid p& ter (220 ng, 0.52
mmol) in IMS (7 nL) was adde qu sodi um hydr oxi de
solution (1.3 nm, IM 1. 30 pl ). The reaction m xture
was heated at 60C for 3 holrSg during which the solids
di ssol ved. The reaction m xture was concentrated in

[0197hcuo t dorewbiientoi6-(ENBoand-iodephayliniaok 1 o803t 3-dihydrs] H-

o GBI B 2P B P TR AR b o

mL)Wes 2d0td Bedr8chi®ye 4did {Ir AL oW1, 2sngn] EHc HAGEEN MAGEERY Rlstirred at
45C to yield the title conpound as a brown solid (250

roongrigmpergo@yior 3B Ytedk t Hsde®yion RIxr@waycaricentraigdvisCmed and the
resu]gar? ge Jggfgiguﬂlted Wéth ho}~I eth% ac%aﬁeo)Tlie pg)o(%ucé ’wg_s 8?%63/0(tlerdob-ylf;l-]l:[rﬁﬁon to
giveshd fitlot@nSoundas b@nbﬂbe(—‘ge@@hd (38my] Wb RXYMS (obsshbd 240t He = 7.64,

Mg ¢ 3%: H%W&(PH&?ﬁWeh}/-B%M Hoph 20845 H Sbﬁcﬂgr@cﬁ ) TH68-7.62 (2 H,
_ syl oyl 20
o S e Sy S8 T B2l 1

3.89HDIBL, t(J7= 4180 ,HA), 68 (BHl 9, ) =EDQ3 Haydr ochl ori de (109 ny,
0.56 nmol) and DI PEA (96 ni, 0.56 mmol) were dissol ved
in DMF (10 nL). The reaction m xture was stirred at
roomtenperature for 16 hours then concentrated in
vacuo. The resultant residue was dissolved in ethyl
acetate(10 niL), washed with aqueous saturated sodi um
bi car bonate solution (10 nL) and the aqueous
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fraction extracted twice wwth ethyl acetate (2 x 10
mL.). The conbi ned organic fractions were washed with
wWhei1o803020 ni), dried (MgSO ) and concent r at edPETIUS2009/049449
vacuo. The resultant residue was subjected to flash
chromat ography (Si O, gradient 0-10% net hanol in DCM
to yield the title conpound as a brown solid (100 nyg,
Weda):. LCMS (Method B): RT = 3.32 min, 2MtH+ = 995.
[0196] EXAMPLE 5:
6- ( 2- Fluoro 4-i odo- phenyl ani no) - 1- oxo- 2, 3-di hydro-1H s
oi Rdol e d (2-hydroxy- ethoxy) am de
[0197] To a sopgi‘(’?gdrl{ﬁlg t
6- (2-f | uor o- 4- i odo- phenyl anigfb) - 1- oxo- 2, 3-di hydro- 1Hi s
oi ndol e- 5-carboxylic atid (Q-vinylgﬁyyethoxy)-anide
(100 ng, 0.20 mmol) i Pwas added
hydrochl oric acid ( . The reaction
m xture was stirred adyre for 30
m nutes. The reactizn conRentrated in
vacuo and the resul dant{ residue triturated with hot
ethyl acetate. The 0 ﬁ was col lected by filtration
to give the title conpould as a pale beilge solid (58

LCVS (Method A): RT = 7.64, MrH+ = 472, 1
OTaRﬁ/ﬁh(ﬁﬁ\%@! hesgin11.89 (1 H s), 9.00( 1 H s), 8.68 (
lelckans))rNﬁAss 7.62 (2 H m, 7.49-7.45 (1 H m, 7.24

Hs), 7.17 ( 1 H t , J =8.63 H), 4.69 ( 1 H,

R' a8y R1a4ar€ &d@ﬁeﬂdenﬁy sel @t @fr¢ra FH, CitCs kv, GF8 THE) CNGorsBR ;2
| a
or R td B ™logerie i {BE aiPos i ich fheyrS RURBEA Formut - Rrgpemissped

&Mﬁbc & @ig i ndependently selected fromH, Cl1-C3

al k CF3, CHF2, CN or ORA; o Rl and Rla together
or RupndhR {' fiaken dogsdher s (Wﬁl)@h(“t@ﬂéyRa)se attached forma 3-5
2. d carbocyclic ring; or Rland Rla taken together
z 1%@?%—% or (=CRARA): 72 is CRR or NN R2 is H Cl-C3
R® igHkg|-C; ﬁdeQ,haﬁ,:@Fg,@ﬂmg,, CONORORA R “RIRARA; each RA is

i ndependently Hor Cl-C3 alkyl; Z3 is CRB or Ny R3is
cachdlp| sandapendenihy il ongl-63 alkd CF3, -OCF 3, -NO 2, -(CR

2 iSARGHNA=Y )R 1 1,

R? is selected from H, halo, CN, CF3, —OCF3, —NO»,, —(CRMRIS)HC(:Y’)R“,
—(CR™R™),C(=Y"OR", «(CR"R"),C(=Y"NR''R"?%, -(CR"R"),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'*)SO,R",
—(CR"R™),0C(=Y )R, «(CRMR"),0C(=Y")OR", «(CR"R"),0C(=Y")NR'R",
—(CR"R"™),08(0)2(OR"), «(CR"R"*),OP(=Y’)(OR')(OR'?),
—(CRMR"™),0P(OR'"Y(OR ™), «(CRMR"),S(O)R", «(CR"R"*),S(0).R ",
—(CRM™R),S(0),NR'R"™, —(CRMR),S(0)(OR"), «(CR"R"),S(0)2(OR"), «(CR"R"),
SC(=Y")R'", -(CR™R"),SC(=Y")OR", -(CR"R"),SC(=Y")NR'"'R"?, C|—C}, alkyl,

C,—Cg alkenyl, C,—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;
R*is H, C1-Cs alkyl or C3-C4 carbocyclyl;
Y is W-C(O)- or W’;
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-(CR 14R15)nC(=Y")OR 1 1, -(CR 14R15)nC(=Y')NR 11R12 ,
-(CR 14R15)nNR11R12 , -(CR 14R15)n0OR1 1, -(CR

WAZ2R08)303R1 1, -(CR 14R15)nNR12C(=Y')R 1 1, - (BBRI/US2009/049449
14R15) nNR12C(=Y' )OR 1 1, -(CR 14R15)nNR13C(=Y' )NR 1
1R12 , -(CR 14R15)nNR12SO2R11, -(CR 14R15)n0OC(=Y')R 1
1, -(CR 14R15)nOC(=Y" )OR 1 1, -(CR 14R15)n0OC(=Y')NR
11R1 -(CR 14R15)n0CS(O) 2(OR1L 1), -(CR
14R15) nOP(=Y" ) (OR 1 1) (OR 12), - (CR 14R15)nOP(OR 1
;<( \1\2) S CFO14R15) nS(O RL 1, - (CR 14R15) nS(0) 2R1

W isly @5) nSEO.2NRL1R12 |, (CR 14R15)nS(O (OR 1
1), (CR 4R15)nS(0O)2(OR1L 1), -(CR 14R15)n SC(=Y')R 1

R islH or (GRCL4RES) nSC(=Y' )OR 1 1, -(CR 14R15) nSC( Y')NR 1
1R12 , C1- C;{J,Zalﬂ)éCCZCﬁaleé)/ C2- C8 al kynyl

x! ltwm@mm laad ePFcycvhen XasB & crpélp@atlbaﬁawn togeathfsrswﬂh R’
an\qvt}glm rQgen éém t§ rvY_}l1(:?1} tl%yt %%%%%%é%q( n’n axéi l7 Imer%bg'l{r Oc? §aélgategvor
Jﬂs@tﬁfa?é’eﬂnn@i@mgfﬁ2Jalldltl,onéﬂ*lﬁfbréﬁkomg; sé?écled froM10, Sand N, wherein said
optionally taken together with RS and the ni trogen

Eoimopaondliy shbstitetpd aviid qyl@@nam@glfocqpmeéec&ﬁd?frmrha ; 6N, CF3, —OCFs,

ﬁi@%&%&f Il atTREH Tk Fortce W R R Wb Tk B v R

9R23 qRO“a|(4:R19§@C”2|§(§RI6Ut(%@<W’R2W e %Hﬁl{@) N([Q@@éY R,

j(@ﬂégzﬁ)@(l\ﬁ{v’%n@ﬂﬁm” (CRIRIRR YR C(= W)NQF?R:EG (CR PeR),NR'"SOR ",
i A ég(%l&&%?)nﬁﬁ%%g@ R B habg oy NR R
NG %@M@ B o POV RORS AR Rt 7sceR16.

SRR BRI R TR STOIRISZRRORSSOFRAE

«@mmzﬁmmm@i%}(CRI(QR:%%)&&RXOM@P«@RWR?@RSa@)z((aﬂféi)z)

RO RO RIS, CFCR DRy Y908 aNEIBIRT T SCCEANK R, and

R20)n3(0)(0R16) - (CR 19R20) nS(O) 2( OR16), -(CR
9R20) nSC(=Y' )R 16 , -(CR 19R20)n SC(=Y' )OR 16 , -(CR

cachll@R2Q ) miSpérraénl toR17 alky@ W —RR alken@ach-Rlalldynly$ carbocyclyl,
i ndependent | y H I gealon oo ke%yﬁly - 8

hetacgengiyl, sk bobsteloptyl; het er ocycl yI aryI or

R B SR R G AT TSRS L IERRRIARS ¥,

carbocyclyl, heterocyclyl, aryl, or heteroaryl,

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 halo, CN,
CF;, —OCF3, —NO,, C;-C¢ alkyl, —OH, —SH, —O(C,-Cj alkyl), —S(C;-C¢ alkyl), —-NHa,
—NH(C;-Cs alkyl), —N(C;-Cs alkyl),, —SO2(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)(C1-Cs
alkyl), -NHC(O)(C;-Cs alkyl), -NHSO»(C-Cs alkyl), -N(C;-C¢ alkyl)SO»(C-Cs alkyl),
—SO,NH;, —SO,;NH(C;-Cs alkyl), =SO2N(C1-Cs alkyl),, “OC(O)NH,, —OC(O)NH(C;-Cs
alkyl), “OC(O)N(C,-Cs alkyl),, —OC(O)O(C;-C¢ alkyl), -NHC(O)NH(C,-Cj alkyl),
—NHC(O)N(C,-Cs alkyl),, -N(C;-Cs alkyl)C(O)NH(C,-Cs alkyl), -N(C;-Cs
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carbocyclyl, heterocyclyl, aryl, or heteroaryl, or Rl1l

and R12 together with the nitrogen to which they are
wa@ralaobsee f orm a 3-8 nenbered saturated, unsatRCEHUSWHODO49449

aromatic ring having 0-2 heteroatons selected fromOQO

S and N, wherein said ring is optionally substituted

Wi th one or nore groups selected fromhal o, CN, CF3,

almfcg@)N(@pcg alk&hs, COVRR (Q)NH(€ Qs atlSit), N@K@O}N@ Cs alkyl)s,

al kyl -S(C 1-C6 alkyl), -NH 2, -NH(C 1-C6 al kyl),

~NIC(Q@E’ 1 4l ckejity) R and SN)(@( Caal@l)@(@)ﬂ(ﬁ,l Cs@y2H, - CO

R" 2( % ﬂfed%lié&@d%ﬂﬂl%’ysl f) N(HCHC&O) gfaﬁvi‘,)ag(qda(r@c_y)@brl, heterocyclyl,

aglldlﬁé{e)ma NHC(O) (C 1- C6 al kyl), -NHSO 2(Cl-06 al kyl),
2 al kyl ) SC2(C1- 06 al kyl), - SO 2NH2, - SO
2NH(Cl C6 al kyl), -SO 2N(C]R1@:6 al kyl )2, -OC(O NH 2,
ONH(C 1-66 al kyl), O N(C 1-Cs6 al kyl) 2,
1-B bRyl ) . R 0) H(C 1-C6 al kyl),
01-C5Sa )2, - ki aIkyI)C(O)NH(Cl C6
al kyl )7 - N(C @- Ceal" yI)C(C@N( ~C6 al kyl) 2,
w’ xsNHC(O NH(C 1- C6 dikyl), -NHC(C )N%Cl Cc6 al kyl) 2,
“NHC(OQ O(C 1-C6 al kyl), and -N(C 1-C6 al kyl )C(O Q(C
Ryl ); R14 and R15 are independently sel ected
froR r1- Cl12 al kyl, aryl, carbocyclyl,

wheteat e ycisyl, and heteroaryl; Wis wherein X2 is O S,
or NR9 R7 is selectedfromH hal o, CN, CF3, -OCF 3,
NQ (CR 14 5)Nn }‘RR% < -(CR 14 5}an( =Y)JOR 1
SR MR NRHEG =
( N’N(

5)nNR12€( Y') 1 1, (CR R15) nhR12CCEY YR 1, -
(CR 14R15) nNR13C(=Y' )NR 1 1R12 , -(CR
5)nNR12802R11 CR 14R15) =Y )RI 4, -(CR

ﬁ%(w) NJ 14R1 qx:( v 11Rﬁ

M4 5)m05(0) 15) n

) -(CR 1 mll)mlz)\fv
CR 14R15)n

14 5) nS( )R 1 1, R15) nS( O 2R11
x2iS6 RIAR12 | (CR 14R15)n5(o)(0R 11), -

14h15)n5(©)2(om 1), -(CR 14R15)n SC(=Y') R 11, -(CR
R i RUBYITBE HYhUIORCN, CF »-WFF 1 4RCk) ﬂStB(I‘HW)nNREﬂ’)Rﬂ;L ,

AEROGE BT AT or i SRy LY YNR 5 HERTRO AR &
el e o e sl
—(CR™R®),NR"C(=Y")OR", -(CR"R"),NR"C(=Y")NR''R"?, ((CR"R"),NR'*)SO,R ",
—(CR™R™),0C(=Y )R, «(CRMR"),0C(=Y")OR", «(CR"R"),0C(=Y")NR'R",
—(CR"R"™),08(0)2(OR"), «(CR"R"*),OP(=Y’)(OR')(OR'?),
—(CR"R"),0P(OR')Y(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™, -(CR"R"),SC(=Y")NR"R", C;—C}; alkyl, C,—C; alkenyl,

C,—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R® is selected from C;—Cy, alkyl, aryl, carbocyclyl, heterocyclyl, and heteroaryl;

R’ is selected from H, —(CR™R"),C(=Y")R", —(CR"R"),C(=Y")OR",
_(CRMR™),C(=Y")NR'R™, «(CRMR'),NR''R"2, (CR™R"),0R", (CR"R"*),SR",
—(CR"RP)NR"ZC(=Y)R!, «(CRMRP)NRZC(=Y")OR",
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RO is selected fromH -(CR 14R15)nC(=Y")R 1 1, -(CR
14R15)nC(=Y")OR 1 1, -(CR 14R15)nC(=Y')NR 1 1R12

WO @R 5) gNR1 1R12 , - (CR 14R15) qOR11, - ( CRPCT/US2009/049449
14R15) qSR11, -(CR 14R15)gNR12C(=Y')R 11 , -(CR
14R15) gNR12C(=Y" ) OR 11 , - (CR 14R15) gNR13C(=Y' )NR 1
1R12 , -(CR 14R15) gNR12SO2R11 , -(CR 14R15)q0C(=Y')R 1
YCR'TECR NRF&:@m ONERE 'R Y OF@cRI“R“) Nﬁﬁsmﬁ%mﬁcm’?)qmsz R,

ﬂl@éwé‘)@g&};@@@ Tk i 00 - Y(’m‘R RE _(CRIR1,05(0)0RM)
@%% %8%@‘@%%@1%@ ﬁ{%@}%}%@kﬁéﬂ) @%IE)HS(O)R“
;tglt@ét olé: )@11a|@n5ﬁ1?a§§0 gﬁ?égirlk%@w%;oﬁﬁﬁbec—)@ la"ﬂ%%lyl Cr—Cs
akyayl, oafboes'ﬂe@hetafobpayk; lapgl; anﬂﬁletd%odrbll hal o, Cl-C6

I AN TG e
RS 1@!{@{3{1& Fézoéjﬁk%RB%@g '&h@i’iﬁ%z Gg all&ﬁ L %Weroa@z heterocyclyl,

Rl KNQ/zL Si@-CaBk), tes(ﬁmwkzbmk?e&b Fm”la@on@w&wrl yl,
aryl, Jheterparyl CF3, -OCF 3, -NO 2, -Si(Cl-C6 alkyl),
(@éR RIORAB nNR16R17 , - (CR 19R20) nORL6 , or -(CR

R® 1%95{2101%0'1%18?3 aﬁ<y Icﬁ"‘ee englt Gat gggqnyp gaRr%HCXCIﬁ He%éro&yc o{ﬂ aryl,
I%tereaﬂyﬁcﬁg,abc%, M\N@F esnc%@% mkw df@fURR?OP I\ﬁilk[@ﬁ)’l(CngRzo)nORm or
al kynyl , carbocyc y heterocycly aryl an
*(é]Ré%lbzg);lﬂR 85 erSLdethhat RS andB® "aR6hot bofR7H aRBLe SERAe tiRkD |
&1 , RlI2 , RI3 , R14 , and R15 is

pis hbéégﬁdently optionally substituted with one or nore

nlsgqoyg§3|ndependently selected fromhalo, CN, CF3, -OCF

-NO 2, oxo, -Si(Cl-C6 alkyl), -(CR 19R20)nC(=Y"')R
QJ516r3 -(CR 19R20)nC(=Y" )R 16 , -(CR 19R20)nC(=Y")NR

16 R17 %’ﬂfgﬁl a%?éﬁ %ﬁﬁ@%&@%ﬁo?ﬁﬂ @d he(teroaryl of R®,

11‘9@201}@1 NRIRC(EYRY GRO IR, RM ( @R, RIRRO), aNRREGE Tdle Mféentl optionally
16R17 , - (CR 19R20) nNRL7SC2R16 , - (CR 19R20) n %E

substjtuted CRINORZDYMEEEINDY @memdenux (R 1GFDw) 0 £, s ~OCE.

TR oS Er R 61 R MO (B TERBOR g C=Y JOR™
TN EPISORS 00 conen
19&?2‘*)3@@}6(@16) X -4@1?(9%%0% ok 2(018'?16) ]19( CR

—(CRPR ZO)HNR18C( Y’ )NR16R17 —~(CR"R )nNR SOQR16 (CR R™),0C(=Y")R",
—(CRPR*),0C(=Y")OR", «(CR”R®),0C(=Y")NR'R"", (CR"R*"),0S(0)2(OR'),
—(CR¥R*),0P(=Y")(OR'*)(OR""), -(CR"R*),OP(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 ",
—(CRYR™),SC(=Y")NR'°R"" and R*;

each R16, R and R is independently H, C,—C, alkyl, C,—Cs alkenyl, C,—Cg alkynyl,

carbocyclyl, heterocyclyl, aryl, or heteroaryl, wherein said alkyl, alkenyl,
alkynyl,carbocyclyl, heterocyclyl, aryl, or heteroaryl is optionally substituted with one or
more groups selected from halo, CN, —OCF3, CF3, -NO,, C,-C¢ alkyl, -OH, —SH, —O(C;-
C¢ alkyl), —S(C;-Cg alkyl), -NH,, -NH(C;-Cs alkyl), -N(C;-C alkyl),, —SO,(C,-C alkyl),
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-(CR 19R20)nSC(=Y" ) NR 16R17 , and R2 1; each R16 , R17

and R18 is independently H Cl1-Cl2 al kyl, C2- C8
wa@bkkengdoz2 C2- C8 al kynyl, carbocyclyl, heter ocRCI/¥b2009/049449

aryl, or heteroaryl, wherein said al kyl, alkenyl,

al kynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl

is optionally substituted with one or nore groups

s@d)gttmbj(cp@g BH{BI[),(XC{@))}\I—PQ:ECCO)I\@T@ 1-C4 321) J@le?iﬁ(cl -Cs alkyl),,
—Nﬁ@l'z& allNHI@OJ)(Qielekyll) )—NH‘&(@(&} Gaa&:ly yH)IEISO@@}% alkyl) -N(Cs-

3@%@7@5? o0 B LT LK) 5o R Fy
](Rl%)@ﬂz‘? Tf“ﬁé‘f C Ql&f’él )OC@'N&OE 9@ ROIDIC1-C alky),

awww)NH@wan me@@ﬂm kNG -‘E@aﬂ%ﬂﬂ)@(@@emcl Co
al k OC?O )NH 2, - O NH(C 1- Cﬁ al k ﬁ%
Ak N ey 2 DO 6 LTt RO NS Rk B OIN(C-

& B PRI e R NG IR G S tietics

or R a{fﬁ’ilﬁ Ztogemmw&é&%pto%lﬁyﬁ Bh’e amgﬂéﬂ(t&rﬁ 3B membered
al kyl) 2, , and -N(C 1

satuksted, (D(n@)t@(a(eli C(t@r@m%yd Hng lmvnm(m dnnt¢rcm107fn$ Ee@@tetdeﬁromu(i tp and N,
Wt 5 U SRS Gy bk BEPBfme PR Rigied from halo, ON,
r@@w ¢H; - NOsiEeaiieys-68a! estiedofc,om Qky? and, @6 alkyl), ~NHo,,
wheréinsaid ring is optionally substituted with one
fNH(ﬁ’ml’-@% ?kséﬂ%l,pé\ll(ﬁhjr(é;caﬂgd)zf +$ma(ﬁa4c¢éu<fmos€olaﬁ 3COE3-Cs alkyl),
LR O g OO BTy Do 1 s DION(Ci-Co

Y %“?”C@@E BB %%%ﬁ%ﬁ%%cl Coatlgh,

@I@J) Ksbm%gclh&%lk 1@& ZK\;(()QZ(@&? % ky@)h«hﬂz rOCEO)NH(Cl -Cg

@ulcﬂ;ly: mrc@ggicz e allkkw rlokc@om@wz@ ilkgn M@»@@(Cﬁl Coalkyl
QNG Do NE SN Costoortitets
a‘i“rﬁﬁ@wé‘%%%CW@%@(%?NQa@@%‘f?f@&ﬁw@ﬁf@ﬂkﬂ%

NGB (@) 1Jc<;(a@ J @yhlk gcc Q)O}lldﬂégl
al kyI) al kyl
R" aidkBﬁO Jre ladcpenmét@ylse@tedlfkyﬂl HOCO @ @ﬂ@y@&(@ﬂk}ﬁa)‘yl RO,
R% %e enden S %t d fromH Ci1-C12
Wmfc %F%PIYCIY @ %ﬁz Beemsie yl, -(CH

R | CEI‘ ?%;gcﬁk'c'défike@gld %i@{hl@&&%¥@9@lw 'heteff?cyéiy Siryl, or

Kbﬁd‘rbﬂ@y ®\l'h)eire,1n kehanaayalof R’ Bloptionably shbit&ﬁt@& fwith, one or more groups
bt ddrhen Blonons Coh ot Cit. - NOPCL Lty B S VS -y atky,
_S(C}-Cg alkyl), ~NH,, ~NH(C;-Cy alkyl), -N(C;-Cg alkyl),, ~SO(C;-Cy alkyl), ~CO,H,
—CO,(C,-Cg alkyl), ~C(O)NH,, —C(O)NH(C,-Cy alkyl), ~C(O)N(C;-Cq alkyl)s, ~N(C,-Cs
alkyl)C(O)(C;-Cy alkyl), “NHC(0)(C-Cs alkyl), “NHSO,(C,-Cs alkyl), ~N(C;-Cs
alky1)SO(C1-Cs alkyl), ~SO,NH,, —~SO,NH(C)-Cs alkyl), —~SO,N(C1-Cs alkyl),,
_OC(0)NH,, ~OC(O)NH(C;-Cs alkyl), ~OC(O)N(C,-Cs alkyl), ~OC(0)O(C1-Cs alkyl),
_NHC(O)NH(C)-Cs alkyl), ~NHC(O)N(C)-Cs alkyl)s, ~N(C1-Cs alkyl)C(O)NH(C;-Cs
alkyl), “N(C;-Cg alkyl)C(O)N(C1-Cs alkyl),, “NHC(O)NH(C;-Cs alkyl), ~-NHC(O)N(C;-

Cs alkyl)s, ~-NHC(0)O(C 1-Cs alkyl), and —N(C;-Cs alkyl)C(0)O(C;-Cs alkyl);
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selected fromhal o, oxo, CN, -OCF 3, CF3, -NO 2, Cl1-C6
al kyl, -OH, -SH, -Q(C 1-C6 al kyl), -S(C 1-C6 al kyl),

WO MNH0A9302NH( C 1- C6 al kyl ), N(C 1-C6 al kyl) 2, PCXDUS2009/049449
2(C1-C6 alkyl), -CO 2H, -CO 2(Cl1-C6 alkyl), -C(ONH 2,
O(O)NH(ClCGaIkyI) C(O)N(C -C6 al kyl)2, -N(C
1-C6 al kyl )C(O (C1-C6 alkyl), -NHC(O (C 1-C6 al kyl),

cach- WHS @R GldeGy @, RIRF,, or-SNGkH 1- 6 al kyl ) SO2( C1- C6
al ky %), -SO 2NH2, - SO 2NH( C1- C6 al kyl ), -SO 2N(Cl-C6

i{0t©qC@Nilqy ~OC(O)NH(C 1-C5 al kyl), -O(ONC

aI Ry
yl), %ﬁh&@w‘%%@f% IIWEQF@%E ! NHC( O NH(C 1-C6

aI Ryl ) CoG) M Edu Iﬁﬁof&ﬂd{mlz)wherhl(n(zzls o&zaha;zP )sccclo) N( Cl- C6
aIkyI)2 -NHC(ONHCl - Oéls\l
Kyl ) 2.The kpiepeynd( o claing ‘ahq’efwn) 1&(«?@ 2 181‘636
| kyl
aRéy ) CufR b Gty SO Ricrein & MAHEPRRISRELL fiom a group
3. The

constspimp @fi fidanoifmethgl. m 1 wherein Z1 is CRLRla .
coppound,of claim erein Z2 is d Z3.is .
4. ®The g&ﬁﬁ%‘ﬂﬁ%““&fozfémh o i Brem o sty thang carbon to
whidl they arp&ﬁaélféﬂ BoE 3Qherfb @b a3b Ry chc Yiﬁ%; eIHnarl?é ﬁg? h)l?lla

are selected froma group conS|st|nZg
6 7The dbepoupelnsiof aamrﬁ & owhereinhirieith nRthydn@FRCA, or F.

fofm a dnhehdebdl G30C ettty H B SoBl, J00RE: & or 1.
cl 8i M 5Tk cémpbaidaift]fa 3 & Hvheetnhy ks WCERD), Wgcjglr _NER’)-, and X' is

8. The conpound of claim3 wherein R3 is -
9. The conpound of claim3 or

selectggfrom: OCHF2, F, or O .
4 wherein is WO, Wis X1- N(RS)-, and X1 is
"Osel eered fr%o\n(\log The tphpaind Hﬁ/)\rﬁmg“ whet@ n Ra

is H 11. The conpound o Ia|m10 Wagrein R6 is
C3- &4 carbocyclyl,

sel ect ed from haI o, C2-C al kynyl,
6 is Cl-C2 al kyl_. Z.VThe\cgn‘pound

SR 16
\moal a1 er@lh R6 is sel ect® from P, " Br, @ Swve,
C3 carbocyclyl or C2 al kynyl. 13. Thenconpound of
claim 1l wherein R6 is selected fremH, halo qq C1- CS

oal Ryl . 14. H e onmpound claiml ere X R6
selgcted fr of, C. JAsphar Necgut i cal \
conpdsition rrpial sing a coﬁapound any one clai ns

1- H
N N > N >
L L. Ol 7T (T
> HN R ¢
o< o< o< N
v/\ox\ A o7 )\OX‘ j\ox\ \(\OX\

HO\>< P
[OZRN

10.  The compound of claim 9 wherein R*is H.

11. The compound of claim 10 wherein R® is selected from halo, C,-Cs alkynyl, Cs-

C4 carbocyclyl, or —SR'® wherein R'® is C;-C5 alkyl.

12. The compound of claim 11 wherein RS is selected from I, Br, —=SMe, C;

carbocyclyl or C, alkynyl.
13.  The compound of claim 11 wherein R® is selected from H, halo or C;-C; alkyl.
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14, and a pharmaceutically acceptable carrier. 16. The
phar maceuti cal conposition of claim15, further

W@ mpod®eNg an addi tional chenot herapeuti c ageP@T/US2009/049449
The pharmaceuti cal conposition of claim15, further
conprising an additional anti-inflammatory agent. 18.
A met hod of inhibiting abnormal cell growth or
t r éat i n@ha chyipeuraroflcldier idtwie@cidiRSols delectcd fiannBonal.

congrisin adm nistering to said nmamual a )
t hdpapedt PEANRSPUEFH SRMPOUaMBRMPTIYRS & CiRBPYRdE 3hY eag of claims 1-

[ ] : ' . 16. 19. A nethod of
14’§@e§%|%g&%ﬂngﬂ¥ﬁ%ﬁﬂg%%€§ F%ease in a manmal
conpr i silhg phamanérgicel ¢amgpasvionaif dlanarhyafurther comprising an additional
h th rageutically effective anount of a pharnaceutica
¢ mﬁgﬁﬁﬁ TYICS8Yf "claim 15 or 17. 20. The nethod of claim

1819r 19he b DeEyt MR IRt F aith SEFUrMEr ddnfiiifh an additional
mammal sai d addi ti onal agent sequentially or

anti-tseoyoivagent.

18. 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 15 or 16.

19. 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 15 or 17.

20.  The method of claim 18 or 19, further comprising administering to said

mammal said additional agent sequentially or consecutively.
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