ISOINDOLONES DERIVATIVES AS MEK KINASE INHIBITORS AND METHODS OF USE
100011This application is an international patent application, which claims priority to U.S. provisional
application number 61/077,432 filed July I, 2008. [0002]The invention relates to isoindolones with
anti-cancer activity and more specifically with MEK Icinase inhibitory activity. The invention provides
compositions and methods useful for inhibiting abnormal cell growth, treating hyperproliferative
disorders, or treating inflammatory diseases in a mammal. The invention also relates to methods of
using the compounds for in vitro, in situ, and in vivo diagnosis Or treatment of mammalian cells, or
associated pathological conditions. [0003]In the quest to understand how Ras transmits extracellular
growth signals, the NIGTNIIODENGG rofeiny)-ki pathway has emerged as the
crucial route between membrane-bour%;E I%;p an %gn%?&}(gﬁ IE%WSMSS% a
cascade of phosphorylation events involviVERdE RS/ MMERE, namely Raf, IMEK (MAP kinase
Icinase) and ERIC (MAP Icinase). Active GTP-bound Ras results in the activation and indirect
phosphom@& of Raf kinase. Raf then phosphorylates MEK | and 2 on two serine residues (5218 and
5222 for ?and 522 P BRI apgrpatinred ahfduethplds:ioE B0 g2 Q332
417-431) UAStipated MEK fREBRBASRIEYIAI SR S yﬂ@&W@Sgﬁ% tes, the MAP Icinases, ERIC 1
and 2. E%%@gosphor\glgtion by MEK occurs on Y204 and 1202 for BRK1 and Y185 and T183 for
ERIC (Ahh et 4., Method§ RYERZSISEY Fobeimseions RdbhnPbespharyidgthERE fimerizes and
then transiscafiesilo #Hie: MERUSHIYQERSHIL S ﬁtﬁléolchlatchev et.al., Cell 1998, 93, 605-615).
In the nucleys, ERK 'sjfvolve,d,i_n severaﬁ?nggg%%ﬁtt&ie u a}%ﬂ%%{%hng&?ﬁﬁ@ﬁmlh@ﬁim@ed to
nuclear transpoﬁ?@?éw %%Bﬁ&%@@m}ésﬁigm‘wﬁemﬁ@ hy@%@ﬁ@%ﬁ%%@@@&?@, and
MRNA procgssingfhincht FiadAlm legylar Cell 2000, 6, 1343-1354). Overall, treatment
of cells with growth fact;?glﬁ(iads to the i%%!fg{?é@,- o(ff%% AR %f@#?%%ﬁﬂt‘%’ HsIfékaiien and, in
some cases. diferantiatfSi L eins gedr, MVirCarcdiaResid 098 ttheADE 3N mINNNALTENere, has been
strong eiskeniadhatfienaticanidatiansand/or overexpression of protein kinases involved in the MAP
kinase p%@ﬁﬁg lead tqQ uncontrolled cell proliferation and, eventually, tumor formation, in proliferative
diseases: FoF example Bt EdriedrderinamhontBus namshicls eegulicinilBeconinyys actiation of
this pathiMayPduetgeoatnuays pradusta ctars, Other mutations can lead to defects in the
deactivag(ﬁnﬁwof the %ﬁgivateﬁ GT%r-bo%%(? gagé gﬂc?rﬁgﬁtpg%gﬁxegﬁﬁmﬁrﬁ‘?daﬁ‘fi\’}}éfﬁ%‘ﬁ’%ﬁ}tﬁ@WAP ldnase
pathway . MUtated - BHEBEERRHRSHRES sk s avectoum dlineSaveRi patbivancheSahaRansIeaticcancers as

well as méphoiiety bpesateaneersdkoRet sience 1993, 260 4-183 7). Recently, bRaf
mutations Qg;glg identified in more than Ggg’%yo fr%ﬁannﬂ%ég%oﬁg%%@sgﬁﬁ‘@ has¢ature
2002, 417949~ @%&1 gg?é%uﬁaﬁfb‘ﬁs(ﬂ biRarrddsiresubonstittival:astive MAR:Iginase cascade.

Studies phpspinany-isaarf SanRlessanc sethlines hay SR%E consfitutive or overactivation of the
rs of pancreas,%(:oc%lc?n ,%ﬁ%?egvary aln%ﬁfié N8 V9 SEHT el dBtsal.,

MAP kin at in.cance
Oncoge @ig éig?‘%%&é%f%%l and 8222 and 8226 for MEK?2) (Ahn et al., Methods in Enzymology
2001, 332, 417-431). Activated MEK then phosphorylates its only

kinases, ERK1 and 2.

known substrates, the MAP
ERK phosphorylation by MEK occurs on Y204 and T202 for ERK1 and
Y185 and T183 for ERK2 (Ahn et al., Methods in Enzymology 2001, 332, 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



[0005]MEK has emerged as an attractive therapeutic target in the MAP kinase cascade pathway.
MEIC, downstream of Ras and Raf, is highly specific for the phosphorylation of MAP kinase; in fact,
the only known substrates for MEK phosphorylation are the MAP kinases, ERK1 and 2. Inhibition of
MEK has been shown to have potential therapeutic benefit in several studies. For example, small
molecule MEK inhibitors have been shown to inhibit human tumor growth in nude mouse xenografts,

(Sebolt-Leopotucatal]y\atmie-Medicioe EO991564; 319 : Trachet et aL, AACR Apr. 6-10, 2002,
Poster #5426: Teel: E:lﬁl}iBC ?ﬁgsup.nd International éonfe?%%g%as'of%rrgf{gﬂggnﬁ%ﬁ%%?FYQPPG}?%OZ),
a

T R HAIL (RS BHEIS e pr ¢ Dtns 881200 Hhans dohibitgrowth of acute

block static & %%19/%

myeloid |leubémimoelfetdiglrabal. d:&lindmvest 2001, 6),.851-859). [0006]Several small
have also been discussed% ?ﬁ%olgj %?(ggm&p & o648 Vvenas /6y 7855,

molecule MEKt%%'g,%Yrag _
W003/07 781 RIS 306 SAERIS2 066030610 These stilbexistsanepdforRewMEK
“inhibitors eisteftective it satertherppautics fon freat 8 ariety of praliferative disease states, such
related to the hyperactivity of MEK’,ﬁgs% I\E;vgélloasC %%%5%@?%%‘&8%8&8? fREINER cascade.

as conditio
Summarng%ﬁf)ﬂ%‘ﬁ’eo(ﬁli@&?ﬁﬂﬁé Perarssigdhelint o istuiiolenesiob farmeta. i @nd/arselyates,

- hydrates sRaf ofisalisihnieehmthantise or anti-inflammatory activity, and more specifically
with MEK i.nh?se'inhibitor activity. Ceﬁ?ﬁ]@ﬁggﬁﬂé{@%ﬁ#ﬁ BRI Batees drest
charactefize Wﬁw%o%d{llétﬁﬁ?ﬁMEMmewmﬂ@mmﬁxamplﬁlammm}%&y@mpession

of the prateins, Aserdinalysthe,compoynds of the disclosure and compositions thereof are useful in
the treatment of hyperproliferative disc%r%ers suc%%agi%%%%éjf Slrf ?Wﬁrﬂﬁ?&?@%ié@%@éﬁf@l@ch as

rheumatdT AT athet s Ml orirmmbrmRi RianddRisseeidensndantly Rglgcigg from H,
C1-C3 almaﬁe%s%@g%gf @}Bﬁg%&%és@[‘? é?lglt%%? er with the carbon to which'they are

attached E}o{{i&i_a 3-5-membered carbocyclic ring; or R 4 taken together are (-0) or (=CRARA);
[6005] K has emerged as an attractive therapeutic target in the MAP kinase cascade

pathway. MEK, downstream of Ras and Raf, 15 highly specific for the phesphorylation of
MAP kinase; in fact, the only known substrates for MEK phosphorylation are the MAP

| kinases, ERK 1 and 2. Inhibition of MEK has been shown to have potential therapeutic benefit
in several studies. For example, small molecule MEK ihhibitors have been shown to inhibit
humarn tumor growth in nude mouse xenografts, (Sebolt-Leopold et al., Nature-Medicine 1999,
5(7), 810-816); Trachet etal., AACR Apr. 6-10, 2002, Poster #5426; Tecle, H. IBC 2.sup.nd
international Conference of Protein Kinases, Sep. 9-10, 2002), block static allodynia in animals
(WO 01/05390 published Jan. 25, 2001) and inhibit growth of acute myeloid leukemia cells
(Mﬂeﬂa et al., J Clin Invest 2001, 108 (6), 851-859).
[0006] Several small molecule MEK inhibitors have also been discussed in, for
example, WO02/06213, WO (3/077855, WG03/077914, WO2005/651300 and
US2006/0030610. There still exists a need for new MEK inhibitors as effective and safe
therapeutics for treating a variety of proliferative disease states, such as conditions related to
the hyperactivity of MEK, as well as diseases modulated by the MEK cascade.
Summary
[6007] The disclosure 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 disclosure and
compositions thereof are useful in the treatment of hyperproliferative disorders such as cancer

and/or inflammatory diseases such as theumatoid arthritis,
2



Z2 is CR2 or N; R2 is H, C1-C3 alkyl, halo, CF3, CHF2, CN, ORA or NRARA; each RA is
independepily-h 9hdsds£3 alkyl; Z3 is CR3 or N; R3 is selected from H, halgr/ebbhobdidoa@F3, -NO2,
-(CRI4R15)0C(=Y1)R11, Y")OR11, -(cR14R150C(,y7)NRIIR125 14 (CR R -(CR14R15)00R11,
-(CRI4R15)11SR11, -(CRI4R15)NR12C(=Y5R11, (CRI4R15)"NRI2C(-Y")OR1 1,
-(CRI4R15)NR12C(=Y1)NRI1R12, -(CR14R15)NR12S02R11, (CR14R15)"0C(-Y")R11,
-(CRI4R15)"0C(=Y")01211, -(CRI4R15).0C($Y1)NRIIR12, -(CRI4R15)110S(0)2(0R11),
_(cRiaRis)nop(=y, )(OR11)(0R12), (CRI4R15)u0B(0R11) R?L)Z) -(CRI4R15)S(0)R11,
-(CR14R15)11S(0)2R11, (CR14R15)11%¢ R 2 R14R15)S(0)(OR11)
-(CRI4R15)11S(0)2(0R11), -(CRI4R15)fl BC(YHR",
JNR11R12, m- e C12 alkyl, C2-C8 alkenyl, €2-C8 alky
heteroaryl; R4 is H, C1-C6 alkyl or C3- rbocyclyl;

H e} I

wherein:

Z!is CR'R™ or NR%;

R! and R' are independently selected from H, C,-C, alkyl, CF3, CHF-, CN or OR™

or R! and R together with the carbon to which they are attached form a 3-5 membered
carbocyelic ring;

or R' and R™ taken together are (=O) or (=CR*R™);

7%is CR® or N;

R?is H, C,-Cs alkyl, halo, CFs, CHF,, CN, OR* or NR*R*,;

each R” is independently H or C,-C; alkyl,

Z} s CRP or N;

R? is selected from H, halo, CN, CF3, ~OCF3, ~NO,, —(CRM*R"),C(=Y")RY,
—(CR14R15)HC(=Y’)OR“, —(CRMRIS);‘C(&Y’)NRI1R12, _(CRl4}5{15)31\&-{11Rlzg
~(CRMR™),0R™, «(CRMR"),SRY, —(CRI“R”)HNR‘QC(:Y’)Rﬂ,
—(CRMRPLNRPCEYHORY, «(CRMRPLNREPCE=YINRVRY, (CRMRP),NRMSOR M,
—(CR¥R®)OCEYHRY, HCRMRP),0CEY)ORY, (CRMRP),0C(=YINRYRY,
~(CRMR¥)08(0)(OR™), «(CRMRP),0P(=Y")(OR)OR™),
—~(CRMR™,OP(ORMYOR ™), (CRMRP),S(ORM!, (CRMR™),S(0)RY,
~(CR¥RP),S(0)NRRY, ~(CRMRP),S(OYOR'), ~(CRMR),S(0),(ORM), —(CRMR™),
SC(=Y")RY, ~(CRMR™),SC(=Y")OR, (CRMR ), SC(=Y*INRVR'2, C,—C1 alkyl,
C:~Cg alkenyl, C,—Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R* is H, C,-C alkyl or C3-Cy4 carbocyclyl;

Y 18 W-C(O)- or W’;

N’ O
X1/\A Rﬂ/?:\

W is or :
R’is Hor C—Ciz alkyl;



Y is W-C(0)- or W'; R5 N XR1 W isOr R5 is H or C1-C12 allcyl; X1 is selected from Rly and -OR' when

X1is R", Xkés-a9niianaily taken together with RS and the nitrogen atom to M%ﬁ%}%ﬁ 4Qound to form
a 4-7 membered saturated or unsaturated ring haying 0-2 additional heteroatoms selected from 0, S

and N, wherein said ring is optionally substituted with one or more groups selected from halo, CN,
CF3, -0CF3, NO2, oxo, -(CR (CR19R20),NR16R12, -(CR19R20)00R16, -(CR19R20)s-SR16,

-(CR19R20)5 NRIBE o MR 2nd CBAIR2EEL MREGO(S X)RBARenFRIIRDBNEE (YRR 16R17,
-(CR19R20)ONR"S02R16, -(CR19R20)00C(=Y')R16, -(CR19R20)00C(=Y")OR16,

-(CRI9R2)O €14 YmNminsn 2ot okish ey @ poradio feomi 9 R I0ysmmeod erRusito R 2),

(CR19R20)110R4S %&%%@Bkﬂﬁ%%'ﬁi@ré%ﬁﬁ%%&&(%@@, S and N, wherein said
-(CRI9R20)sS(0)2NR16R12, -(CR19R20)"S(0)(0R16), -(CRI9R20)8S(0)2(0R16),

(CR19R20) STEN JRIGAlT PSR4 ¥ 8ICeay YORAS, SIER SRy IS0 BYINRB R anf @24 ; each
RIP is indepel qng‘y( _Ed}gﬂlgz I %Q:ﬁgis %@1?%2% 1:)‘3 vé, carho ’g;___ yelyl; aryl, or
heteroaryl; R", R12 a(rll_"d 13 are(a)fhl% endently H, CI-C1 Ify : CRZ-CS a eﬁ%ﬁty %?@ﬁy%f
17 i6 185 20 16 Gy 20
carbocyclyl, RETRGRYOIMRAPR. ‘Or-tERTBAMOR ¢, (CRPR™),-SR'®, —(CR¥R™), NRC(=Y" R,
_(CRIQRQO)H NRIﬁc(:Ya)OR].T’ __(CRH)RZO)B NREXC(:Y’)NR]6R17, “(CRIngo)nNR17S02R16,
~(CRPR®),0C=Y"RY, (CRPR®),0C(=YOR, ~(CR¥R¥),0C(=Y")NR'RY, |
—(CRPR™),08(0),(OR'®), «(CRR™),0P(=Y" Y OR*)(OR),
—(CRPR™),0P(ORYOR '), «(CRPR¥),S(OIR'S, —(CR¥R™),S(O)RY,
~(CRPR¥),S(0),NRRY, (CRPR™),S(O)OR®), «(CRR¥),S(0),(OR™,
—(CR¥R™),SC=Y )R, (CR¥R™), SC(=Y"YORY, ~(CR*R™),SC(=Y")NR'*R", and
Rﬁ‘
each R is independently H, VCI‘”Clﬁ alkyl, C;—Cy alkenyl, C,—C;g alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryi;
RH, R'? and R™ are independently H, C,~C;; alkyl, C;—Cs alkenyl, C;—Cs alkynyl,
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,
CF3, —OCF3, —-NO», C;-Cq alkyl, —OH, —-SH, -O(C;-C¢ alkyl), ~S(C;-Cg alkyl), -NH,,
~NH(C;-Cs alkyl}, ~N(C;-Cs alkyl)s, —S02(C1-Cs alkyl), —CO2H, —CO»(C1-Cs alicyl),
—C(O)NH,, —~C(O)NH(C-Cs alkyl), —C(OIN(C,-Cs alkyl)z, —N(C-Cs alkyYC{O)Ci-Cs
alkyl), ~-NHC(O)C,-Cg alkyl), ~NHSO(C+-Cq alkyl), -N(C-Cq alkyD)SO2(C;-Cs alkyl),
—-SO,NH;, —SO,NH(C,-Cs alkyl), —SON(C,-Cs alkyl)y, -OC(O)NH;, —OC(O)NH(C,-Cs
alkyl), -OC(O)N(C;-Cs alkyl},, —OC(0)O(C,-Cg alkyl), ~NHC(O)NH(C;-Cs alkyl),
~NHC(O)N(C1-Ce alkyl)a, ~N(C1-Cs alkyD)C(O)NH(C,-Cs alkyl), ~N(C1-Cs
alkyl)C(OIN(C,-Cs alkyl),, -NHC(O)NH(C;-Cs alkyl), -NHC(OYN(C;-Cs alkyl)s,
~NHC(O)O(C;-Cy alkyl), and —-N(C;-Cs alkyDHC(O)YO(C1-Cs alkyl);

R'* and R are independently selected from H, C1—Cys alkyl, aryl, carbocyclyl, hetefocyclyl,
and heteroaryl;



or R" and R12 together with the nitrogen to which they are attached form a 3-8 membered saturated,

unsaturat Lar ring having 0-2 heteroatoms selected from 0, S g é%% rej id ring is
optionally su‘gétl é?t@gu i alj—p 1%7 %lgl%%%?

with one or more groups selected from halo, CN, C , CI-Cs alkyl,
-OH, -SH, -0(CI-C6 alkyl), -S(Ci-Cs alkyl), -NH2, -NH(CI-Cs alkyl), -N(CI-Cs alky1)2, -S02(CI-C6 alkyl),
-CO2H, -002(Ci-C6 alkyl), C(0)NH2, -C(0)NH(CI-C6 alkyl), -C(0)N(Ci-C6 alkyl), -N(Ci-Cs
aIkyI)C(O)(Ct-OSYaIkyI), -NHC(0)(Ci-C6 alkyl), -N 2(CI-C6 alkyl), -N(Ci-C6 alkyl)S02(CI-C6 alkyl),
SO2NH2, -SORNH(Ci-05 alkyl), -SO2N(C1-C6 ajky1)2, -0C(0)NH2, -OC(0)NH(Ci-C6 alkyl),
-0C(0)N(C1-C6 ajK -0C®)Q(C, 26 alkyf~NHCLOINH(Ci-C6 alkyl), -NHC(0)N(C1-C6 alkyl)2,
-N(CI-Cs alkyl)C(Q Z1-C6 alky, - \_FCi-CG alky N(CI-Cs alky1)2, -NHC(0)NH(CI-Cs alkyl),

2, -NHE(0)0(C1-C6 alkylYand sN{CI-Cs alkyl)C(0)0(CI-C6 alkyl); R14 and R13
are indepgndently selected fium H, C,-C,2 alkyl, aryl, ;arb,ocyclyl, heterocyclyl, and heteroaryl,
PCT/US2009/049449 N-N Rx ,N\'N r'k 1--1-- HN-O0 ON%N R7 - x2is 0, S, or NR9; 122 is selected
from H, halo, CNOCFB, -NO2, -(CRI4R18)11C(=Y")R11, -(CRI4R15)"C(=I()012/ /,
-(CRI4R15)"C(=WX R14 R12, -(CR14R15)"NRIIR12, -(CRI4R15)nORI 1, -(CRI4R15)0SR11,
-(CR14RT%eﬁ RI2C(=Y)R11, (CRI4R15)11NRI2C(=Y")OR11, -(CR14R15)"NR13C(=Y)NR11R12,

2

-(CR14R15)"NRZI£?02R11, , , s
Ne= TN-N R o N RN G R 7 N T N—N
e T Q Y N R TN
N N N N N N N
T T T 1 TJ T T
o)

!
Y
7°
I
N

R HN—Q

‘ H

R N 7 RUN= o, N

~ I\ R > \’@\ \ ?—\
\ ,Q‘N N’N \( N NN K ON g0

X%is 0, S, or NR’;

R’ is selected from H, halo, CN, CFs, -OCF3, -NO,, —(CR"*R™),C(=Y"R",
~(CRMR™),C=Y)ORY, «(CRMRP),C=YINRVRY, —(CRMR®),NRVR?,
——(CRMRIS)BOR” 5 _(CRMRB)RSRH’ W(CRMRIS)RNRIEC(:Ya)Ri] 5
~(CRMRP),NRZC(=Y"YORY, (CRMR¥*);NRPC=Y INR R, ~(CRMR¥),NRPZSO,R Y,
—(CRMR™),0CE=Y IR, «(CRMRP),0C(EYHORY, ~(CRYR¥),0C(=Y")NR''RY,
~(CRMRP),08(0)(OR™), (CRMRP),OP=Y Y OROR'),

—(CRMR”)“OP (ORM)(ORM)’ —(CRMR}'S)QS(O)RH, »(CR14R15),18(O)2R11, __(CRMRlS)n
S(ORNR'R™, (CRMR"),S(O)OR™), —(CR“RlS),;S(O)z(ORll), ~(CR"R™), SC(=Y")R",
—(CRMR™),SCEYHORY, «(CRMRP),SCEYINRYRY, C-Cy, alkyl, C,—Cs alkenyl,

Co—Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

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

R? is selected from H, ~(CR™R"¥),C(=Y R, «(CRMR¥),C(=Y"OR,
—(CRMRIS)HC(“—*Y’)NRHRIZ, —(CRMRIS)QNR]'IR]‘Z, W(CRMRB)QORU, —w(CRMRIS)qSR”,
~(CRMRP)NRPCE=YHRY, (CRMRP)NREC(=Y")ORY,

—(CRMRMNR PC=YINRIRY, (CRYRP)NRESORM, «(CRMR),0C(=Y"RY,
~(CRM™RP),0C(E=Y)ORY, (CRMRP),0C(=Y")NR'R ™, ((CRR"),08(0),(OR™),
~(CRMR),0P(=Y ) ORMYOR ), «(CRMR'),0P(OR Y OR'?), _(CR“R'),S(ORY,



(CRI4R15)"0C(=Y")R11, -(CR14R18)110C(=Y")0R11, -(CRI4R15)110C(=Y")NRIIR12,

-(CRI4R1% %q 11), _ (cfti4R15) ort Y')(OR11)(OR12), nr.- (CRI (SQFE (OR12),
-(CRI4R15)1 %%) I%g%]eﬁ(CRMRB)"S(O)ZRll, -(CR14R18)" S(O)ZNRlléﬁiéc P&%?\S,E)@(O)(ORH),
-(CRI4R15)"S(0)2(0R11), -(CR14R15)" SC(=Y")R11, (CR14R18)0SC(=Y")OR11,
-(CR14R15)"SC(=Y")NR11R12, CI-Cu alkyl, C2-C8 alkenyl, C2-C8 allcynyl, carbocyclyl, heterocyclyL,

aryl, and hetg(@%ﬂﬁg(@gg@tggd@n&@kg%%2@#@%@@@?@9%@%}{@2&@?5%8% cang heteroaryl;

R9 is selected from H, -(CRHR15)nc(=zy,).-, it, (CR-4R18)"C(=Y")O
-(CRI4R15) 1 kye:)reriam e - leriary ebil iR R1@ hefoRigR1 5), 10R 11, -(CRI4R15),ISR11,

-(CRI4REBIINRIZCE YR LE-(GR14 G@.RlZ’C@Y')ORll, (CRI4R15),INRI3C(=Y')NR11R12,
-(CRI4R15§,INRI’ZS]OZE?11, -(CRI4R15)q0C(=Y"R11, -(CR34R15)q0C(=Y")OR11,

-(CRI4R1%) 08 (beioNRHR1gtkpL, CirCiatkrand) 40S(e yRkoral FartoREAR I a0mE YIRGRTIHDR
-(CRI4R15)"S(h212

carbocyclyl, hetero’c;ﬁﬁ?ggﬁ ﬂ(%%%&i%ﬁ}ﬁg%ﬁ?ﬁkgﬁéf %%%fr C %kfgﬁgbgiyglilagér:}s/m
halo, CI-C6 a#{@Rth— nyl, C2-Cs alkynyl, carbocyclyl, heteroaryl, heterocyclyl, OCF3, -NO2,
SO R R R, ik GREVRZATIRRER, Sl iAo aryl,
heteroaryl CFs, —OCF3, ~NOy, -Si(C1-Cs alkyl), (CR¥R™),NR*RY, (CRYR™),0RY, or
—(CRIng)n—SRm; provided that RS and R® are not both H at the same time;
pis0, 1,2 or 3,
nis 0,1, 2 or 3;
qis2or3;
wherein each said alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl of R,
RY RS RS, RE, RV, RE RO, R RM, RY, R RE RM, and RY is independently optionally
substituted with one or mor.e groups mdependently selected from halo, CN, CFs, —~OCF;,
~NO,, 0xa, -Si(C;-Ce alkyl), (CRPR™),CE=Y IR, «(CR¥R™),C(=Y")OR,
—(CRIQR‘?G)HC@Y’)NR16R17, w(CngRzo)nNRléR”, —(CRIQR”)RORM, —(CRIQRZO)HSRK’,
~(CRYR™,NR*C(=Y")RY, (CR¥R™),NR**C(=Y")ORY,
—(CRR™),NR™®CE=Y)NRRY, ~(CRPR¥),NRSO,R'S, «(CRPR™),0C(=Y"R',
~(CR¥R™),0C(=Y")OR Y, (CR¥R™),0C(=Y"NRRY, (CR¥R™),0S(0),(OR %),
~(CRPR™),OP(=Y")OR"YOR™), ~(CR¥R®),0P(OR*}OR'"), (CR¥R™),S(O)RY,
~(CR¥R™),S(0)R"S, «(CRR™),S(0)NRRY, (CR¥R™),S(O)(OR®),
~(CRPR™),8(0),(OR ), ~(CRPR™),SC(=Y "R, (CRR**),SC(=Y")OR',
~(CRPR™),SC(=Y")NR'*R", and R*;
each R%, R and R*¥is independently H, C,—Cy; alkyl, C;—Cy alkenyl, Co—Cy alkynyl,
carbocyclyl, heterocycelyl, 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, -NQO,, C1-Cs alkyl, —~OH, —-SH, ~O(C;-
Cs alkyl), —S(C1-Cg alkyl), -NH;, -NH(C,-C; alkyl), ~-N(C1-C¢ alkyl), —=SO,(C1-Cg alkyl),
—CO,H, —CO4(C1-Cs alkyl), ~C(O)NH,, ~C(O)NH(C,-Cs aliyl), -C(OIN(C;-Cs alkyl),
~N(C-Cg alkyDhC(O)C1-Cy alkyl), -NHC(O)C;1-Cy alkyl), -NHSO2(C;-Cs alkyl), -N(C;-
Cs alkyD)SO5(C;-Cq alkyl), ~SO,NH,, ~SO,NH(C;-Cs alkylj, —SO,N(C-Cq alkyl)a,
6



R6' is H, halo, CI-C6 alkyl, C2-Cs alkenyl, C2-C8 alkynyl, carbocyclyl, heterocyclyl, aryl, heteroaryl
CF3, -0CF3, -NO2, -Si(Ci-C6 alkyl), -(CR19R29),INIRI6R17, -(CR19R29)110R16, or
(CR19R29)11-SR16; provided that R6 and R6' are not both H at the same time; pis0, 1,20r3; nis 0,1,
2 or 3; gis20r3; wherein each said alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl
of R3, R4, R5, R6, R6', R7, R8, R9, R19, R11, RIP, R12, R13, R14, and R15 is independently

optionally subs{ORHYthGHORN G @y elips)indefen e ly-Cetdrd, freMHAI0 CN; GH31X0CF3,
-NO2, 0x0, -Si(C1-C6 alkyl), -(CRI9R29)C(-51")R16, -(CR19R29)C(=Y1

-(CRI9R29)CH™ Mé?p—%éﬂ@l@éj‘é@ﬁ@l@? 8 g@ig“ %ocﬁyél%?fi’m%ﬁ%%ﬁme,
{CRISRZ9 NISG T 1 GBI AR NG (OB CEUSRRS  INBIOGOONRIcR 17

-(CR19R29)T1KIR1’ 16, -(CRI9R29)110C(=r)R16, -(CR19R29)40C(=T)OR16,
-(CRI9R29).0¢ tInNR tBRLTOHTR 1R 28vS oy (OREE -« (ERUSROMHOPEYEH DR 16) (0R17),

-(CR19R29)"@P(OR5(0OR 17). 0 18, MESKNZRE0S membere
-ECngR‘?g%(&)‘Sf?ﬂ%éig?f@f”f(‘éﬁg%%)%]%%%%% , Fl(%%%%%%ms(on%ﬁa), bers
-(CR19R29)SB(R¥JRIBAH(BRIORINBL(NY ORIE; K RIORENSE celycipdaBRrR £7 Satid R21; each
R16, R17 and,R1d i3 giﬁ%;@%%@%&ﬂﬁ&%%@%%ﬁg§§?flci<§%@ a6 S8 AU Wb E RO,

heterocyclyl, ar‘fﬁ?lgrsﬁ roaryl;wherein s enyl, nyf,carbocyclyl, heterocyclyl, aryl, or

heteroary! is-ap@ppatly;subsituted willrdne OHmME&E. gro(Ps-Seldbidy (0 haloalgN), -0GE3, CF3,
_NO2, CI-C6 alkyl, -OH, -SH, -0(i-c6 alkyl), -S(C1-C6.alkyl), -NH2, -NH(CI-C6 allcyl), ;N(C1-C6
alky1)2, -S0Z¢3 66 SHaH ey }"@@%920"59@)?&&%5?%%Nﬁ%é@:i‘éégl?{’;k?ﬁg}%C(O)N(Cl—C6
alky1)2, -N(C-fhalky) e eyt HE(ONAL: C6 alk),; NN BOR(S @ aioN CINIE C6
alkyl)S02(CI-C8 alkyl). -SOZNH?, -SOZNH£C1-C6 a”a;lq)’ _S02N(CI-05 -0C(0)NH2, -OC(Q)NH(Ci-C6

alkyl), -0C (0 L-CSHKPHE; By GG Crrteby NMerla 6 O ioiib-co

alky1)2, -N(C1: kyl Cj<C, ), C (ONKGi-eBalk NHEEOINH(CI-C6
alkyl), -bTH(ﬁ%%%&ié%? i ﬁé}%&%oﬁ%ﬁ%ﬁ?éﬁa% %ﬁ’(Cl-C%-)gﬁ%é%%?%l-CG %llgyl); or R
and I?D tf%emlmeIQM'?lg% aﬁgngphtmm@mcau@l@awﬂ?meee mﬁffbeflf]ch&aﬂ&,rat_zd .
unsaturated or aromalic rin aving V- roalo rom.y, a , erein said ring Is
optionally SUBWQ)WQ&@W%FQQ&ESU%%%Eﬁgmﬁ é%,%%}io*g%%' 3, -NO2, C1-C6
alkyl, -OH, - H(C LG oty = CE6@hic; NGiTss)alky1)2,
-502(01-06%%}%?8%&@-?%0 (éi-ca‘ alkyl), -%gﬁé?%{mé(mw(cggg ﬁéﬁ)}%ﬁgﬁ)w(m-%
alky1)2, -N(CREEHARYDEOHGILCE). a0 {Giade kM) CNHSe2ETNe6 alkyl), -N(CI-C6

alkyl)S02(Gi-Cs,alleyl), -SQ2NH2 )¢ - Iyl ~S (C alky1)2 Q)N142,
-OC(O)NH%Cl%?f%)%Ikgﬁy,l- 8’(%‘}%?{@?%@%%1 S %%%)O?&lggg’allgﬁ),%ﬁ%b)&m -C6 alkyl),
NHCONHCT Gl - NHCOCEC8 Y NEC(QOICA-Ca sl At NICL00

- >1-C6 alkyl), - i-C6.a , - -C6 alkyl), and - -

T e it s M

- car F ; ‘eeMelybr R «(Q 1 i 181 tl alkenyl,
C2--Cs alkynyl, caryl:l)l?,)(’:ycl l, hnetero%lyl, aryl, or heteroaryl, wherein each member of R21 ]i%ﬁptionally

substituted wighesHE o FHGpSSe s AN oo entiBEs Nz SE1 78yt 26H: -sH,
-0(C1-C6 alkyl), 1-C6ralkydr -NKRs Nk alkyy, -N(Gik66, Al s = 1),
_CO2H, -oozéﬁ%%ﬁaﬁ%%ﬁ%ﬁ’\l HNZ?E-(gj YNIHI( ?ﬁc:?(aqﬁﬁ?(%‘%@m(Cl-c%%ﬁ%%‘)%%éc%@ijﬁgé
alky!)C(0)(Ci-GBalki)C s NEE{OHT D06 Tal k@Y CRFE 02(C sl alk G5 N1 8lkikyl) SOX(CIE6 alkyl),
--302NH2, -SQ2 -Q0 alkyl), <S - k -0 ,-0C -Caq-alkyl),
-OC(O)N(Cl-é%(ﬁ%%l%%(, 0 1%87&1%%&%@@%@3%{‘@%@9% ér%‘)ﬁ?wg(%%é%%a alky1)2,
-N(C1-00 alkyGARNEH(CIeCaalky ). SOURECOSIKWIGONIGISD, alRZLCNECIGNE (C1-C6 alkyl),
-NHC(0)N(C1C6 alkyl), -NH%(é%%%l-C6 alkyl), and -N&Cl-C6 alkyl)ch)%Ci-ca alkyl): each Y' is
independently @R 57 BRECINE(C1-Ce allyl), ~OC(OIN(C;-Ce alkyl)o, ~OC(O)O(Cr-Ce alkyl),

~NHC(O)NH(C;-Cs alkyl), ~NHC(ON(C;-Cq alkyls, -N(C1-Cy alky)C(OYNH(C,-Cs

alkyl), ~N(C)-Ce alkyD)C(OYN(C;-Ce alkyl)z, ~NHC(O)NH(C,-Ce alkyl), -NHC(OIN(C:-

Ce alkyl)s, -NHC(0)O(C1-Cs alkyD), and ~N(Cy-Cs alkyDC(0)O(C1-Ce alkyl;

each Y~ is independently O, NR%, or S; and

" R% s H or C~Cy alkyl.



R22 is H or C1-C12 alkyl.. [0007a]ln one aspect, there is provided a compound of formula I: V R4 Z3
z2 or a salt thereof, wherein; Z1 is CleRla ; R1 and Rla are independently selected from li, C1-C3
alkyl, CF, CHF2, CM or ORA; or 121 and Rla together with the carbon to which they are attached form
a 3-5 membered carbocyclic ring; or R1 and Rla taken together are (.0) or (=CRARA); Z2 is CR2 ; R2

is H, C1-C3 alkyl, halo, CF3, CHF2, CM, OR" or NRARA,; each RA is independently H or Ci-C3 alkyl;

Z31s CR3 ;{{)007:1] Tn one aspect, there is provided a compound of formula I

Yy R

or 2 salt thereof, Wherein:-

7! CR'RY; _

R! and R are independently selected from H, C-C; alkyl, CF;, CHE, CN or OR™;

orR! and R*™ together with the carbon o which they are attached form a 3-5 membered

' carBoc:ycﬁc 1ing;

or R!and R* taken together are (=0) or (=CRARM);

7*is CR®;

R? is H, C,-Cs alkyl, halo, CFs, CHF,, CN, OR* or NR*R®;

each R” is independently H or C;-Cs aliyl;

7% 15 CR?;

R? is selected from H, halo, ON, CFs, ~OCF,, ~NOs, (CRMR™¥)C=Y R,
~(CRMR™),C(=Y")ORY, «CR™R™LC(=YINRVRY, —_(CR”’R“)DNR”R”,
L(CRMR,0RM, ~(CRMR™),SRY, ~(CRMR¥)NR*C(=Y)R™,
L(CRMR¥)NREC(=Y)0R ", ~(CR¥R¥),NR™C(=Y")NR'R",
~(CRMR™),,NRZS0R Y, ~(CRMR"),0C=Y")RY, «(CR*R*},OC(=Y)ORY,
~(CRMR5),0C(=Y" INRMRY, ~(CR“R™);05(0)(0R™),
~(CRMR'),0P(=Y " XORMYOR™), (CR™R%),0POR ' OR™),
~(CR¥R™),SORY, ~(CR™R"),8(0)R", —~(CR¥R%},S(0),NR'RY,
——(CRMRES}ES(O){ORiI), —(CRMR¥),S(0R(ORM™), HCRMR™), SC=Y"RY,
—(CRMR™),SCE=YMORY, ~(CRMR™),SCEYINRIRY, Ci—Cra alkyl, Co-Cy
alkenyl, C'},—Cgr alkyny!, carbocyclyl, hetcrocyplyl, aryl, and heteroaryl;

R*is H;

Y is W-C(O)-;

7a



R3 is selected from H, halo, CM, CF3, -0CF3, -NO3, -(CR14R15)0C(=T)R11,
-(CR14R15)0C(=Y")0R11, -(CR14R15)C(=T )NR11R12, -(CR34R15)"NR11R12, -(CR14R15)110R11,
-(CR14R13)"SR11, -(CR14R15)"1\TR12C(=Y")R11, -(CRI4R15)"NR12C(=Y")OR11,
-(CR14R15)0NR13C(=Y)NR11R12, -(CRI4R15)"NR12302R11, -(CR14R15)ROC(=Y")R11,
-(CR14R15),0C(=Y")OR{1, -(CRI4R15)"0C(=Y")NR11R12, -(CR14R15)ROS(0)2(0R11),
-(cR14R15),OP(:Y')(ofrﬁll)(ORlz), -(CRI4R15)"0P(OR11)(0R12), -(CR14R15),S(0)R11,
-(CR14R13)S(0)2R11n(CR34R13)"S(0 )2NR11R12, -(CR14R15)S(0)(0R11),

-(CRI4R15)ng(Q ZléﬁlL), -(CR14R15), SC(=Y")R11, -(CR14R15)"SC(=Y"')OR11,

-(CR14R13)0 Cf%:Y')NRllRlZ, C1-C12 alkyl, C2-C8 alkenyl, C2-CE alkynyl, carbocyclyl, heterocyclyl,
aryl, and hetaroary;dr ¢ isdy; aidg;W-C(0)-; H5 X W is R5 is H or 01-C12 alkyl; X1 is selected from:

X is selected from:

HO\/\OX HO\\://\O}( HO\(\O‘K: HO/\\E/\O,( HOK:
: H

On

HzN\/'\O/. HO/\/\OX‘ HO/Y\O/\ o
OH
H‘

H
N

H -
U U < e (T
. . . N
OX\' O')(. "O)(\ N
H H . H .
. N N < N -~
" Qs T I
: HN ¢ o
5 o= o N
V\O){ /\O)f. )\OX‘ >LOX‘ Y\OX‘
HO\X s
o

each R is independently H, C1~Cy; alkyl, C,—Cyg alkenyl, Co—Cs alkynyl, carbocycelyi,
heterocyclyl, aryl, or heteroaryl;

RrRY, R* and R* are independently H, C;~Cy; alkyl, Cp~Csg atkenyl, Co—Cy alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl, |

or R and R" together with the nitrogen to wﬁich 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 substitnted with one or more groups selected from
halo, CN, CFs, —~OCFs, —-NO;, C,-Cs alkyl, ~OH, ~SH, ~O(C;-Cs alkyl), —S(Ci-Cs
alkyl), -NHa, ~NH(C;-Cy alkyl), -N(C-Cs alicyl})s, —SO2(C;-Cs alkyl), -CO-H,
~C0(C;-Cy alkeyl), ~C(OINHy, —C(OINIHC;~Ce alkyl), ~C(OIN(C,-Cy alicyba,
—N(C;-Cs allcyh)C(ONC,-Cs alkyl), -NHC(O)(Cy-Co alkyh, —-NHSO(C,-Cs alkyl),
—N(C-Cs alkyl)SOxC,-Cg alkyl), ~SO:NHy, ~SONH(C-Ce alkyl), ~SO2N(C1-Ce
alkyl);, ~OC(O)NH,, —~OC(OMNH(C;-Cs alkyl), “OC(OIN(C;-Cg alkyl)s,
—OC{OYO(C-Cy alkyl), “NHC(OINH(C,-Ce alkyl), -NHC{O)N(C;-Cs atkyba.

/b



each R11'is independently H, C1-C12 alkyl, C2-05 alkenyl, C2-C8 alkynyl, carbocyclyl, heterocyclyl,
aryl, or heteroaryl; R11, R12 and R13 are independently H, CI-Cu alkyl, C2-C8 allcenyl, C2-C8 alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl, or Ru and R12 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 0, S and N, wherein said. ring is optionally substi ith, ope Qr more groups selected
from halo, CN, CE@?L@@%?%@@LEG%&?%F&QF@QG%%@%%,"Eéf%‘ir%s alkyl), -NH2,
-NH(CI-C6-N(C 1yGcqbirie: S0 2 Coalkylh NEO2H, RO CHEB@IGIC -C(OMHZ and
-C(0)1\TH(C1-C6 alkyl), -C(0)N(C1-C6 -N(C1-C6 allcyl)C(0)(C1-05 alkyl), -1\THC(0)(C1-C6 alkyl),
-NHS02(C1-C6 ahdfl); O LEERRIHSOeEMES alkyl), -SO2NH2, -SO2NH(C1-C6 alkyl),
“SOZN(CICoallyd)2s AOIMNHRLAC QIR GE alod), DEOINCLER A2, 0CO)0(O-CE
alkyl), -NHC(O)NH(C1-C6 alkyl), -NHC(0)N(C1-C6 alkY02, -N(CI-C6 alkyl)C(0)NH(Ci-C6-N(C1-C6
alkyl)C(0)N(Ci-G8teikgre)2l, AHEIOINFNEI-C6 alkyl), -N'HC(0)N(C1-C6 alky1)2, -NHC(0)0(C1-C6
alkyl), and -N(C1-C6 alkyl)C(0)0(Ci-C6 alkyl); R14 g{mad R15 are independently selected from H,
C1-C12 alkyl, aryI,R:7 rbocyclyl, thgterogyclyl, ar;d rg\?terc():?ryl; 7X2N

N 2 R=""\ +»

W’ is ;

m
X
;Z
Zny
/;%L
N -
=
:L
7’<
Y
=~z
a3
z —
_J.< ]
Z/
j‘-‘l
: Z’O
i 8
o\f
<\2"ZI
]
],
=
/N
'S}
o

N
i A _1_,

X*is 0,8, or NRQ;

R is selected from H, halo, CN, CFs, ~OCFs, -NOz, (CR*R™¥).C(=YR",
—(CRMR),C=Y)OR, «(CRMR™1C(=Y"INR'RY, ~(CR™R"*).NR"R",
~(CR¥R™),0RY, «(CRMR'),SR", (CR*R¥)NRPC(=Y")RY,
~(CRMR®),NRPC(=Y")OR", ~(CR"R"™),NRPCE=Y)NRVRY, |
—(CRMR™),NR>SO,RY, ~(CRM¥R*),0C(=Y")R", ~(CR™R¥)OC(=Y"JORY,
(CRYR),0C(=Y")NRVR™, ~(CRR,,08(0),(OR™),
~(CR™R™),0P(=Y" YOR™(OR™), ~(CR™R™),0P(OR'(OR™),
~(CR¥R¥),S(0IR ™, ~(CR™R'),S(01R, (CRMR™), S(ORNRV'R™,
—(CR™R™),S(0)(OR"), ~(CR"“R):S(0)(OR™), «(CRMR™); SCEYIR™Y,
—(CRMR¥},SC(=Y")ORM, ~(CR¥R®),SC(=Y")NR"'R?, C;~Cy, alkyl, Co~Cs
alkenyl, Co—Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and hetero'aryl;

RE is selected from C;—Cy, alkyl, aryl, carbocycelyl, heterocyclyl, and heteroaryl,

Jc



fiN,N RV)"R N -t--1--0o HN\ON X2is 0, S, or NR9; R7 is selected from H, halo, CN, CFs, -0CF3,
-NO2, -(CR14R15)11C(=Y")R11, -(C12.14R15)11C(=Y")0R11, -(CR14R15)C(=Y' )NR' 'R12,
-(CRI4R15)/INRI1R12, -(CR14R15)n0R11, -(CRI4R15)all, -(CRI4R.15)BNRI2C(=T )R11,
--(CRIt15)11INTRI2C(=T )OR11, -(CR14R15)NR13C(=Y")NRI 11212, -(CR14112.15)NR12S02R11,

-(CR14R15)QC(=Y' )R11, -(CR1 OGEY QR L IRI5)QCEYINR.11R12,
-(CRI4R15) %%?g@%i%&T@%Eﬁgé))ﬁ%Rﬂ RE%Z)),E- —%ci)?lglé)"OP(ORll)(ORlZ),
-(CR14R15)11 (O} HE L(CRIANRIBBS(GRER T) JBRRAR TEFRSBI 2RI LR 12,

-(CRI2R15),,S(0)(OR11), -(Gle4R15)0S(0)2(BR11), -(GR i1 SCEY!
-(CR14R15)"SC @%%ﬁ%—(cﬁ%%&(g&%é 'R%ﬁlﬁ%%ﬁﬁy@%%}éﬁlkenyl, C2-C8
alkynyl, carbocyeiyk heteqryatyt-aryireie het@rtiyl) RerS selgctb (R 1002-a1l0R, ‘ary|,
carbocyclyl, heterocyclyl, and heteroayyl; Rg)ﬁigsselected fromH

sj s ] ‘S H;s(CRI4R15) =Y IR7A7,
-(CR14R16)11C{ER PWRCORIPR1B)EEY ﬁ\lh%‘éﬁ&i‘ﬂi@%]\l%ﬁ&%?z AR15)00R11,
-(CR14R15)"SRIdg 4ERIAR15): INRE 2GR Y, JRAR KORBIR DA INBIZE(=Y' JOR11,
~(CRMRY),S(0IRY, ~(CRMR™),8(0)R M, ~(CR¥R™); S(0)2NRVR™, C-C1z alkyl,
C,—Cy alkenyl, Co—Cy alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;
R i H, Cy-Cs alky! or C3-Ca carbocyclyl; |
R is H, halo, C;-Cg alkyl, Co-Cy alkenyl, C2-Cg alkynyl, carbocycelyl, hetercaryl,
heterocyelyl, —OCEs, ~NOy, -Si(C;-Cs alkyl), ~(CRR*),NR*R", «(CR¥R™},OR",
or —(CR¥R™),~SR'; | |
R is H, hala, C;-Cs alkyl, Co—Cy alkenyl, C2~Cy alkynyl, carbocyclyl, heterocyclyl, aryl,
heteroaryl CFs, —OCFs, ~NO, -Si(C)-Ce alkeyl), (CRR*).NR*R",
~(CR®R™),0R, or ~(CRR™),~SR'®; provided that R® and R” are not both H at the
same fime; - s - '
pis0,1,20r3;-
nis0,1,20r3;
gis2or3;
wherein each said alkyl, alkenyl, alkynyl, carbocyelyl, heterocyclyl, aryl and heteroaryl of
R’ R% R®, R®, RS, R7, RY RS, R', R, R R R, R™, and R* is independently
optionally substituted with one or more groups independently selected from halo, CN,
CE,, ~OCFs, ~NO,, 0x0, -Si(C;-Cs alkyl), ~(CRPR*),C(=YR",
—(CRwRZ{})HC(zY’)ORm, —(CREQRZG)EC(zY’)NRmR”, _(CR¥R*),NRIRY,
—(CRlQRZO)nORls, ——{CRIQR?'O)ESRM, ”(CngRZG)nNR16C(mY,)R17,
~(CRPR¥),NRC(=Y"JOR", ~(CRPR™),NR¥C(=Y")NR'R",
~(CRER®),NRSOR, ~(CR¥R™},0CE=Y IR, +(CR¥R*),0C(=Y")OR™,
_(CRPR®),0C(=Y")NR¥R", (CR"R*),0S(0)(OR "),
| (CRYRY),0P(=Y"XOR®)(OR"), ~(CR*R™);,0P(OR**)(OR"),
~(CRPR®),S(O)RS, ~(CRVR™),S(0)R', «(CRR™)aS(0):NR'R",
~(CR¥R™),S(O)OR™), ~(CRVR):S(0)(OR ), ~(CR¥R*),SC=Y" R,
_(CR¥R™),SC(=Y")OR", ~CRPR™),SC{=Y")NR*R"", and R";
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(CRI4R15),INR13C(=Y' )NR' 'R'2, -(CR14R15),,NR12S02R11, -(CR14R15)q0C(=Y" )R11,
-(CRI4R15)q0C(=r)OR11, -(CRI4R15)0C(=Y")NR11R12, -(0211-R15)0S(0)2(0R11),
(CRI4R15)qOP(=Y )(OR1 1)(0R12), -(CRI4R15)qOP(OR11)(0R12), (CRI4R15)S(0)R11,
-(CR14R15)nS(0)2R11, -(CR14R15). S(0)2N1R11R12, C1-C12 alkyl, C2-C8 alkenyl, C2-C8 alkynyl,

carbocyclyl, heteraeyclyl, arylizand heteroaryk.Rl-is H, C1l- Ikyk 0 -Cé.carb IW; R6 is H, halo,
C1-C6 alkyl, -és %%ke?%‘a,¥c82¥sd§d§ﬂ?§1§§ﬁft}§aﬁl§éy§ﬁ,%k tgr%%ﬁ @éﬁ%@%@f 9(1%‘9(({% F%i,’ -NO2,
-Si(C1-C6 alkylkartGRIGR ABMNRIER] Zyl(CRESR2EYLIORTEinordGIRIOARAELSR 16; R6' is H, halo,
C1-C6 allcyl, C2-C8 alkenyl, C2-C8 alkynyl,carko rac eroanyk &3, -0CF3,
-NO?2, -Si(C-C6- Bibe ﬁf,ﬁ%&%&‘iﬁ?, 3—’?&51 2%%%%%%@ -(g%%g%%%@%?{%?;ﬂgﬁgd that R6
and R6. are notdctikl mbiipe siaviedinve;. helis ONL 2R, AT5.0;0 R, 6h S «filindr-$Wihe¥8in each said
alkyl, alkenyl, alkynyl, carbocyclyl, heter lyl I terogy] Qf F $ 6, R6', R7, R8, R9,
R19, R11, Rll'éiéléﬁéﬂigii%é#&jgf%? éﬁn&%%nﬁ#ﬁ%ﬂ?#éﬁy su d:i?aéte ':(/i\/:)f’fh one or more
groups independgailycsatgated fremMhHlo-INGES, A0CH.3-ENDR FaxeC(SifGHCo-aliathyl).
~(CR19R20)11C(=Y)R16, -(CR19R2Q)0C(ZY' i 0)C(r==Y: 7
-(CRI9R20),NRIBRPN(E: PR 1%@%@@@&%?%@5&%@@%@%%
CRIR26) OO B o Y TORIE eI O O INRIBRLT o e
-(CRI9R26), =Y')R16, -(CRI9R29)11 =YYOR16, -(CR19R29)"OC(=Y')N 7
-(C1219R26)0 Zoﬁ@@%{@dﬁéféﬁ%)cﬂé%d)%h RPA G 1%%;@%@@5){8@17),
-(CRI9R20).S(0)R1H) -(GRIGRAD),-S(NARLENHCRINRLQ) SOIRNR LORITO(GR19R20)"5(0)(01216),

-(CRI9R20)11S(0)2(0R16), -(CR19R20) SC(=Y)RIE -gCRIIQRZO 0SC(=Y)OR16,
-(CR19R20)11S8 V) NRIGRE7 2l HOWH(C,-Cs alleyl), -NIC-Co alkyhCLOIN(C1-Co alkyl,

~NHC(O)NH(C -Cs alky}), -NHC(OIN(C,-Cs alkyl)s, -NHC(O)O(C,-Cp alkeyl), and
N(C3-Cs alkyD)C(O)O(C,-Cs alkyl;

or R'® and RY together with the nitrogen to which they are attached form a 3-8 membered
saturated, unsaturated or aromatic ring having 0-2 hetercatoms selected from O, S and
N, wherein said ring is optionally substituted with one or more groups selected from
halo, ON, ~OCFa, CFs, —=NOy, C;-Cs alkyl, —~OH, —SH, ~O(C;-Cs alkyl), -S(C;-Cs
alkyl), -NH,, -NH(C1-Cs alkyl), -N(C;-Cq alkyl)z. —SO(C;-Cs alkyl), ~COH,
—COC-Ce alkyl), ~C(OINH,, —~C(OINH(C,-Cy alkeyl}, —~CIOIN(C1-Cg alkyla,
N(C;-Cs alkyl)C(ONCy-Cs alkyl), -NHC(O)C;-Ce alkyl), -NHSOHC,-Cs alkyl),
~N(C-C alkyl}SO2(Ci-Cs alkyl), —SO2NHy, —SOaNHIC;-Cy alleyl), ~SON(C1-Cs
alkyl), “OC(OYNH;, ~OC(O)NH(C,-Cs alkyl), ~OC(O)N(C,-Cs alkyl)a,
~0OC(0YO(C,;-Cs alkyl), ~NHC(O)NH(C1+Cs alkyl), -NHC(OIN(C,-Cq alkyl)o,
~N{C-Cg alicyl)C(OWH(C;-Cy alkyl), —N(C;-Cg alkyDC(OIN(C4-Ce alicyl)s,
~NHC(O)NH(C1-Cs alkyl), -NHC(ON(C;-Ce alkyl)s, -NHC(O)O(C;-Cs alkyl), and
—N(C)-Cs alky[)C{OYO(C1-Ce alkyl),

R and R?® are independently selected from H, Ci—Ciz alkyl, ~(CHz)r-aryl, ~(CHa)y-
carbocyelyl, —(CHyjp-heterocyclyl, and —(CHa) -heteroaryl;

R* is C,—Cs» alkyl, C3—Cy alkenyl, C;—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, or
heteroaryl, wherein each member of R is optionally substitﬁted with one or more
groups selected from halo, oxe, CN, —OCF;, CFs, ~NO,, C-Cg alkyl, ~OH, ~SH,
~O(C4-Cg atkyl), —S(Cy-Cg alkyl), ~NHy, ~NH(C,-Cg alkyl), ~N(C;-Ce alkyl)s,

e



each R16, R17 and R18 is independently H, C1-C12 alkyl, C2-Cs alkenyl, C2-C8 alkynyl, carbocyclyl,
heMrocyclyl, 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, -0CF3, CF3,

-NO2, C1-C6 alkyl, -OH, -SH. -0(C1-C6 alkyl), -S(C1-C6 alkyl), -NH2, - i-Cs.alkyl),-N(C1-05
e soCicapboiiichelt i oD SN B Contn
alky 1 - - 4 - C . ‘ { Ly - -
alkyl)soz(Ci-cei(l%W?%% %x@%’;fwﬁ%ﬁﬁé‘? g)ll%(d), %gg&%u(}m-ce alky1)2, -0C og\mz,
-0C(0)NTH(C1-Gg1athyi; -OS(RYN(ENCE-aik§ik)2) SIT@)HCIL s aﬁ@yi){HNHEB%@WL&‘c £C6 allcyl),

“NHC(0)N(C1-C6 alky1)2, -N(C3-C6 alkyl rC (G1-G6.8KyDSOIN(CI-A5 alkY1)2.
-NHC(O)NH(Ci-?é’e/%iK;ﬁﬁ?,l%%c‘?@f%‘%’gaEﬁ%@mw;&(g 1&%@1@%)%%-&%&@6 s
. alkyl)C(O)O(c|-%§?qgl§ij)g(d;a@:@ag R ogutREl WIFHNE Wi oeh. td WiHER ey dre attached form a

3-8 membered saturated, unsaturated or ic ring.hawvi -2 P S from O, S and
N, wherein sai%@iﬂ%ﬁl%ﬁ%@tﬁﬁ@% oar%ﬁ@%’r %@g&%@%ﬁﬁﬁ f(gﬁ%g% CN, -0CF3,

CF3, -NO2, CI-ggg&%mgtﬂg1:§g—§£n;%§3.’l;1\@ﬁ:@ﬂ§y¢)qes(I;ian?@la_LIeMﬁGE@iQ,(CNﬂ(a@B’;‘.@B a@lkyl), -N(C i-C6
alky1)2, -S02(C1-C6 alkyl), -CO2H, -002(C1-C6 -C(0)NH2, -C(0)NH(CI-05 alkyl), -C(0)N(C1-C6
alkYD2, -N(C1-E6(Eteh SIoNSI8 ERGh AW (0)(CI-C6 alkyl), -NHS02(C1-05 alkyl), -N(Ci-Cs
alkyl)SOZ(Ci-C%@lk_\{g) h%%g&h%@@wa@gﬁ&alkyl), -SO2N(01-C6 alky1)2, -0OC(0)NH2,
-OC(O)NH(CF—% alkylfl,j- (O)N(Ci-Co alky1)2, -0C(0)0(C1-C6 alkyl), -NHC(0)NH(C1-C6 alkyl),
-NHC(0)N(C1-C6 iy 193] oN(CIC6Kyl)C(0)NH(CI-C6 alkyl), -N(Ci-C6 alkyl)C(0)N(Ci-C6 alky1)2,
-NHC(0)NH(CI-C6 alkyl), -NHC(0)N(C1-C6 alky1)2, -NHC(g{)é)g)l-Cs Ikyl ang -N(C|-C86 -
alkyl)C(0)0(G#DBHIkyl); R1®mnasmes drertradperidehaps SR HpOPIRTS ‘%%‘ﬁ% mes
-(CH2)11-aryl, -(CH2).- carbo - 3 QCYEIVh céCiA)seheteroaryl; R21 is CI-C12 alkyl,
C2-05 alkenﬁﬁréf-@g ﬁk@?%’fg ggll%&g%%ﬁlﬁ)ﬁ%%gg{:yclyl, ar?{%r heteroaryl, wherein each member of
R21 is optiorjaiigssubstitutBteuitesenediichorecdreliss SR IRURRPHERE }%%Z 5%0-CN, 20CF3, CF3, -NO2,
C1-C6 alkyl, -OH, -SH, -0(C1-C6 -S(C1-C6 alkyl), -NH2, -NH(Ci-Cs alkyl), -N(C1-C6 -302(01-06
alkyl), -002H, -002(01-C6 alkyl), -C(0)NH2, -C(0)NH(01-06 alkyl), -0(0)N(01-06 alky1)2, -N(01-C6
alkyl)C(0)(Cr06 alkyl), -NHC(0)(CI-C6 alkyl), -NH302(01.-06 alkyl), -1N(01-06 alkyl)S02(01-06 alkyl),
-SO2N1-12, -SO2N1-1(Ci-C6 alkyl), -SO2N(01-06 alky1)2, -00(0)NH2, -0C(0)NH(01-06 alkyl),
-00(0)N(01-C6 alky1)2, -00(0)0(01-06 ah'cyl), -NIIC(0)NH(Cr-C6 alkyl), -NI-10(0)N(01-06 alky1)2,
-N(Ci-C6 alkyl)C(0)1\TH(CI-Cs alkyl), -1\7(01-06 alkyl)C(0)N(01-06 alky1)2, -NHC(0)NH(C1-06 alkyl),

- -NHC(0)N(01-06 alkyl), -N30(0)0(C1-06 alkyl.), and -14(C1-06 alky1)0(0)0(C1-06 alkyl); each Y"
isindependently 0, NR22, or S; and R22 is H or 01-012 alkyl. 10007b1In one aspect, there is provided
a pharmaceutical composition comprising a compound as defined above, and a pharmaceutically
acceptable carrier. [00081The present disclosure includes a composition (e.g., a pharmaceutical
composition) comprising a compound of formula | (and/or solvates, hydrates and/or salts thereof) and
a carrier (a pharmaceutically acceptable carrier). The present disclosure also includes a composition
(e.g., a pharmaceutical composition) comprising a compound of formula | (and/or solvates, hydrates
and/or salts thereof) and a carrier (a pharmaceutically acceptable carrier), further comprising a second
chemotherapeutic and/or a second anti-
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inflammatory agent. The present compositions are useful for inhibiting abnormal cell growth or treating
a hyperproliferative disorder in a mammal (e.g., human). The present compositions are also useful for
treating inflammatory diseases in a mammal (e.g., human). [0008a]ln one aspect, there is provided a
compound as defined above for use in therapy. [0008b]in one aspect, there is provided a compound
as defined above or a composition as defined above for use in a method of treating a

hyperpro'gc%%%‘éﬁigE%&%ésﬁki%r%zéﬁdlﬁﬁéu@&%ﬁﬁ%ﬂﬂq %ﬂ&%%’s%l&ﬁ?eis% ﬁ@’i%%%ﬁi@?&l?&”d as

defined above or a compasitio ned above for use in a method of treating an inflammatory
disease ithersnédnhalcfurod] Tharpressieitisekssindd setuges Bapmod dpihibititispabnormal cell

growth or KA SHBERIONTRr At e isarsckifd ARRAL(S: feo MAN) GORSIAG M Inistering (o

said mammal a therapeutically effective amount of a compound of formula | (and/or solvates and salts

thereof) dPEEBMbGSR6H tRkEeY, Ardricsanlamndiisciitnd scaui chalonrcapieatiy agent.
100101The-presantaisclosHigHackdss & method.of teatinganiellapmaiory disease in.a mammal

(e.g., human) comprising administering to said mammal a therapeutically effective amount of a

compound BRIy RESHE/ oY SNt spRIRGIE ARt rEDReE A TsMmpEulies aeeshl siheerth
combinatignwitha SeSRRGAMRIRMAIRRY 208 Mt[RRLLITRe Riesant diselgrus inclugdesmethod

of using the present compounds for in vitro, in situ, and in vivo diagnosis or treatment of mammalian
cells, orgaiighie ist b detistainsdiitometeotisrtersinmisemana G OgHBREVEMbodiments

[00'12]Ref9f@8§? Wi"_”%"d%% H&ﬁ@&,iﬂx%@i @ Gadain sm 991{@%@%959&%%\@%9%@@{9&%?@
which are illustrated in the accompanying structures and formulae. While the invention will be

described S8 Hjunctiot with asRs Entlisrerata ersbarrBReuacHIdsE RIS S Breanameyidee not
intended £Q it theiaventiondoithessautbeirasmts. ORtRs RANLARY dgsiREntion isinteRded to

cover all alternatives, modifications, and equivalents which may be included within the scope of the
present if088%In as iy BsPasE Erstis. romadsdifeermRARdrevdiiiaed ghre AighsemBiiE® and

materials gipilatQr SAvivalentdathasemiasstinesingreinawhich aoridiReused indhe practice of the
present invention. The present invention is in no way limited to the methods and materials described.
1060 The present disclosure 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
and salts thereof) or a composition thereof, alone or in combination with a second
chemotherapeutic agent.

[0010] The present disclosure includes 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 salts thereof) or a composition
thereof, alone or in combination with a second anti-inflammatory agent.

[06011] The present disclosure inciudes a method of using the present compounds for in

vitro, in situ, and in vive diagnosis or treatment of mammalian cells, organisms, or associated
pathological conditions.

Disclosure of Optional Embodiments

[0012] Reference will now be made in detail to certain embodiments of the invention,
examples of which are illustrated in the accompanying structures and formulae. While the
invention will be described in conjunction with the enumerated embodiments, it will be
understood that they are not intended to limit the invention to those embodiments. On the

contrary, the invention is intended to cover all alternatives, modifications, and equivalents



[0013]The term "alkyl" as used herein refers to a saturated linear or branched-chain monovalent
hydrocarbon radical of one to twelve carbon atoms. Examples of alkyl groups include methyl (Me,
-CH3), ethyl (Et, -CH2CH3), 1-propy! (n-Pr, n-propyl, -CH2CH2CH3), 2- propy! (i-Pr, i-propyl,
-CH(CH3)2), 1-butyl (n-Bu, n-butyl, -CH2C112CH2CHS3), 2-methyl-Ipropyl (i-Bu, i-butyl,
-CH2CH(CH3)2), 2-butyl (s-Bu, s-butyl, -CH(CH3)CH2C143), 2-methy1-2- propyl (t-Bu, t-butyl,

-C(CHS)%&W%%@M@A@ GHECHECHRCRRCHARNBA G CHRIOHAGHAGH]). Grpenty!
(-CH(C1-12CH3)2), 2-methyl-2-butyl (-C(C113)2CH2CF13), 3methyl-2-butyl (-CH(C1-13)CH(CH3)2),
3-methylskifjge i e OHlCpREREe !ty s BRfyPECHE EHERRYCHIORISH! 10BRSH
(-CHACHEGHACHRC ] AR SR ke S DCHRCHAHACH ARG, The prosant
(-CH(CH2CTIB)(CH2CH2CH3)), 2-methyl-2-pentyl (- C(CH3)2CH2CH2CH3), 3-methyl-2-pentyl
(-CH(CHBYTHICHS3) e ey aid tayhesihids and meHrmie AeedH3)2), 3-methyl-3-pentyl
(CICHI(GHICHI2). Prey- aenid (s G(EdalRERICHERTIN Ardpied: v
(-C(CH3)2CH(CH3)2), 3.3-dimethyl-2-butyl (- CH(CH3)C(CH3)3, and 1-heptyl, 1-octyl. [0014]The
term "alkenyl" refers to linear or branched-chain monovalent hydrocarbon radical of two to twelve
carbon atoms with at least one site of unsaturation, i.e., a carbon-carbon, sp2 double bond, wherein
the alkenyl radical includes radicals having "cis" and "trans" orientations, or alternatively, "E" and "Z"
orientations. Examples include ethylenyl or vinyl (- CH=CHZ2), and allyl (-CH2CH=C1-12). [0015]The
term "alkynyl" refers to a linear or branched monovalent hydrocarbon radical of two to twelve carbon
atoms with at least one site of unsaturation, i.e., a carbon- carbon, sp triple bond. Examples include
ethynyl (-C---CH), and propynyl (propargyl. -CH2C-=_CH). [0016]The terms "carbocycle",
"carbocyclyl", "carbocyclic ring" and "cycloalkyl" refer to a monovalent non-aromatic, saturated or
partially unsaturated ring having 3 to 12 carbon atoms as a monocyclic ring or 7 to 12 carbon atoms as
a bicyclic ring. Bicyclic carbocycles having 7 to 12 atoms 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
cyclopropyl. cyclobutyl, cyclopentyl, 1-cyclopent-l-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, and cyclododecyl. [0017]"Aryl" means a monovalent
aromatic hydrocarbon radical of 6-18 carbon atoms derived by the removal of one hydrogen atom from
a single carbon atom of a parent aromatic ring system. Some aryl groups are represented in the
exemplary structures as "Ar". Aryl includes bicyclic radicals comprising an aromatic ring fused to a
saturated, partially unsaturated ring, or aromatic carbocyclic or heterocyclic ring. Typical aryl groups
include radicals derived from benzene (phenyl), substituted benzenes, naphthalene, anthracene,
indenyl, indanyl, 1,2-dihydronaphthalene, and 1,2,3,4-tetrahydronaphthyl.

8a



[0018]The terms "heterocycle," "heterocyclyl" and "heterocyclic ring" are used interchangeably herein
and refer to a saturated or a partially unsaturated (i.e., having one or more double and/or triple bonds
within the ring) carbocyclic radical of 3 to 18 ring atoms in which at least one ring atom is a heteroatom
selected from nitrogen, oxygen and sulfur, the remaining ring atoms being C, where one or more ring
atoms is optionally substituted independently with one or more substituents described below. A

heterocyclg maRe: 3 0PLX e having 3 to 7 ring members (2 to 6 carbon atoms and 1 to 4
heteroatoms selected @om%lg%/%l’, and %l)g’cﬁogebﬁ%gﬁ%hﬁa‘%ﬁ%‘“? 110 rikiggametnp efsiyiez@upsbon atoms

and 1 to 67&tdronedns Sdtectdid:iremhyN (B, a@ﬂ@ﬂ@r1e§%pquh@pi9yﬁ;gﬂ34v5je§éh éé% o/ [6,6]
system. ales ; scribed.in Paguette, Leo A.; "Principles of Modern Héteracy e
Chemist?ﬁﬁ:ﬁ%ﬁﬁfﬁ@&z&a@qe%s?yﬁaw%am@wapgéwﬁz;;w@m Arde®hTFhe
Chemistry'6% 13} poGhide.Hh)se dasuafi Mopegsans!, (dqiyr-iy | N ork.
1950 tlo pﬁg@gﬂt@t“@upg% Jar %@mﬁs 13é ]ﬁ; glggﬂll% an%gz_s- and J. Arﬁéﬂgﬁlgg o%sr?fgééj 32:5566.
"Heterocycly1" also fnclud"sé’s radicals wherd B FBelkik ratleaHbid-fibed Wi apsaturated, partially
unsaturate %)%%Qﬁbbémwl(e@ﬂﬁ@t@myg}iqnmgt}@mnm@(Q&E@}%r)oeﬁ:#ﬁjé gs include
lidi Wgrof i tetrahygrothienyl, tetrahyd nyl, Syranyl,
ey e T Ryt TGS HEH B yT etz pietoimbpiperaziny,
gzetidin?(];g?geﬁ%llﬁﬁ(iﬁ&é%@m%pdraﬁﬂw%?gggﬁw%mfg@mb;ﬂ%%%ggﬁ, (die}zepinyl, It_hia;zepinyl,
- pyrrolinyl @spycralioyl, éngofiny, ‘%{}’ﬁgﬁ - éﬁ{])moxan . 1,3-dioxolanyl, pyrazolinyl,
dithianyl, dithiolanyl, dihydropyranyl, dinydrothienyt? famft iy taZonetiytimitazdliyl,
iSmi_dazo Liﬁ;ﬁ%ﬁé@éaﬁi}dy@b{&ﬁ?@@&ﬂz{a@ﬁy@@ﬁﬂg@@g@gy@m}g @ﬁ%%%y? gggmg.ﬁ__ hexanyl.
piro m v SCo his definition. Examples of a hetefocyclic group
wherein rirﬁﬁgg’rﬁiﬁ?{;s@lﬂ%%t?ﬁ v%%ﬁ?’%ggj?fégf?n@c{}&géé?@ﬁﬁ'@ﬁir?oﬁ’g‘ifdéﬁ&*pentyl (-
1,1-dioxd €%&5hb@ﬁ¥§fmﬂ)9%@tenm%é{buqaryb(em@qi@apgﬂg)y\@@m}ﬁgg@gggog&dzi al of 5- or
6- menﬁgﬂr‘(q_q_{giﬁg@}%rjg ngly {yl?%gorci%g systems (at least one of which is aromatic of 5-18

atoms, containing one or r_nore—he eroatoms independently selected from nitrogen, oxygen, and sulfur.
Example@®fHeteroaryigrésupsatecpylidiefptincliming forexasanias 2r yArQxymyri ﬁ}ﬂéa}%ﬂam'y',
imidazopyaidindr Bysmidinyl.gn ing. for example, 4- hydroxypyrimidinyl), pyrazolyl, triazolyl,
pyrazinyl, tetrazolyl, fury!, thien3%,3i%({;%'abzrlt}J?yYfl i%ﬂgﬁﬁf %%%W,E%fﬁﬁé%l%s prralgrgoinolinyl,
isoquinoffiOindd Ao Bela Aipmidiar biykib ez aoraylyldinn oficyid s dazell indplizinyls phthalaziny!,
pyridazinyleftiaziny| oisQindol sleriginyl . pyrinyl, oxadiazalyl, triazolyl, thiadiazolyl, furazanyl,
benzofurazanyl, benzothiopherﬁl,’ bgn%c}t igzo yﬁ?%%?ﬁ%%{a SRRiciHacsyathytenckaringy! (-
naphthyﬁﬁﬁ@éﬁéﬁé@bﬁﬁo@iﬁ@mﬁﬂme heterocycle or heteroaryl groups may be carbon
(carbon4iied) or nitregen.(nitiogen:linked) attached where such is possible. By way of example and
not Iimitatiqn,?carbon bonde hglt%}rfgg/c g@%ﬁﬂ& RSARE Y ehsdaeansyplaitibrimn@ s, or 6 of a
pyridine/35étiohta 40866 otrapyricazineipasiton audsik oF fhofaRmiding, Hosition 2. 3, 5. or 6
of a pyr@g@ggﬂ_g%sglt'j 4 or 5 of a.furan, tetrahydrofuran, thiophene, pyrrole or tetrahydropyrrole,
position 2, 4, or ofB En%ggg'zo é,alln ?&5%?1“3? ﬁ%ﬁ’i’éf "&%ﬁﬁh gudipEsmoflan isoxazole, pyrazole, or

isothiaztieQpogitior Plaf=3 df)an aziridine, position 2, 3, or 4 of an azetidine, position 2, 3, 4, 5, 6, 7, or
8 of a quinoline or position |, 3, 4, 5, 6, 7, or 8 of an isoquinoline. 100211By way of example and not
limitatio®i#logen boRuedhetsradyalesler, 'eatBEeaEF areponde: ﬂﬂiﬂgsgjl%‘"éé,_%fo% agiridine,

azetidine e alen g lidli 2- inc, 3-pyrroline, imidazole, imidazolidine, Z-imidazoline,
3-imidazol{)ne, Epérazole, p@%ﬁ%ﬁ{%{%fﬁggg |%C§?§P[§W3 SIHEAPiFFdRee pyéradrie lihdole, indoline,
e

1H-indazo1e, FOSTIbA‘S LRSSt eoriSaindB imehqrosition 4 af anaipkialinearpgiRosition 9 of a
carbazs®rborydarbeling 7 to 12 atoms 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 B
bicyclo [5.6] or [6,6] system, or as bridged systems such as bicyclo[2.2.1]heptane,
bicyclo[2.2.2]octane and bicyclof3.2.2]nonane. Examples of monocyclic carbocyéles include

cyclopropyl. cyclobutyl, cyciopentyl, 1-cyclopent-1-enyl, I-cyclopent-2-enyl, l-cyclopent-3-

-cyclohex-3-enyl, cyclohexadienyl,
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, and cyclododecyl.

enyl, cyclohexyl, I-cyclohex-1-enyl, I-cyclohex-2-enyl, 1



100221The term "halo" refers to F, CI, Br or I. The heteroatoms present in heteroaryl or heterocycicyl
include the oxidized forms such as Nt-4iY, S(0) and S(0)2. 100231The terms "treat" and "treatment”
refer to both therapeutic 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 alleviation of symptoms, diminishment of extent of disease, stabilized (i.e., not worsening)
state of disease, delay or slowing of disease progression, amelioration or palliation of the disease

state, and#8hiiksion (whethirpartieh ondatal whgiherde e %rnuggf’tﬁ\cﬁﬁg T siFheTsse b

also meagdRrolanginge ' red to expected survival if no recé TR SHREREPAYSe in
need of treatme n%nc@%ﬁ%ggzﬁ%gho%ﬁ%%ﬁéo&#amsﬁwlmeQmmﬂmédo have
r

the condiiof of ' é’r“l?rWd%%ﬁﬁ/ﬁf@ﬁﬁtﬁ@mmtmmlmrediaﬁp}i@yigtfedaﬂ@rgyemed ARQ24]The
phrase "tHfagethiEalieffetitivie mﬁh@@ﬁ%ﬁiﬁtﬂﬁ%@é&%@%%% OﬁQQ@gese”t invention
er enua

that (i) treatsaairpeRMeRts She-paRic ' e, condition, or disorder, (ii) at , ameliorates, or
eliminaterﬁag{églg) Lmare, %P/Orﬁgm%&g%%t%}kgd%gﬂ%g Irageé%(éc s"é‘f‘”crdﬂ%itigﬁ?lﬁialcﬁ@dra@*,lmrlﬁﬁbudﬁeve nts or

delays the onset of one or MOra S SR b HesHlrge handiseasephdntitionsandisorder described

herein. Irf‘iﬂ‘é“é’};téé%é@%@@@thmabﬂatﬁr@wﬁfeg@awml #lyg may reduce the number

of canced 18} reducelkthettamotisizepinkibijt (ilﬁteﬁiangq'sgme}%@gfja&l# ggfﬁfeggg{}% estéop) cancer cell
re

infiltrationyiRteReUpPhs Qlgan +inhibit (i.e., slow o some extent and preferably stop) tumor
metastasis; inhibi% to sggillme ex%giri}ti:e%}fﬂn%rags%m? RbfoPdeldeisaomiteéxtent bmergr anere of the

symptonf8 Estseibleansien tiplcanods. Wishthatexten) taedteiDAURIEVEN grqwth and/or kill existing

cl

~cancer celigcif avhe s ic_and/ar cytotoxic. For cancer therapy, efficacy can eorlﬁléégured, for
example, bycas_sessing %@fﬁé&% }iqigefgée/r%%@é‘?eggﬁfﬁd(ﬁﬁ’}’éﬁ@ﬂ&eae@émmngtitheliﬁﬁsﬂmse rate

(RR). [008B ¥ HRe &S bnbrmal Calignavatind @n@lé&*&%ﬁ@é%@ﬂ{@fi@%\ﬁi&i@ﬂw pgie used

interchangeakbaihinisaprlication. Abnormal cell growth”, as used herein,"unless otherwise indicated,
refers to cell grovvthnt]hat iglﬁégglﬁégeﬁ%ﬁ%‘?ﬁ%ﬁfi?éﬁﬂﬁﬁ%wl%cﬁaﬁmé@lg.m&zsbeoé contact

inhibitioJORARY SHchfténs fotoekaimpleetiteahnansalgrewtionhs (hdymes ‘ﬁ%{%&‘r‘ommgglgg%)prolife rate

. . . . S .
by expressinavamutaied tyrogine kinase or.overexpression of a receptor tyrosine kinase: t2) benign
and malignant cells of(cs)?her prc?ﬁ?f%%g%ﬁ/‘gn seté)s@ri&?%ﬁﬁfﬁ%’éﬁféﬁtgwbmdmmmddﬂmﬁon occurs;

(3) any PEHRS ﬁ?@ﬁf@ﬁaﬁ@%e@ep@@;ﬁ@i@dﬂﬁ@@%b(@@@@ sth oliff \f by aberrant

| > e = : _ SRS, ERP DY .
serine/thseeninerkings \ wand nign and malignant cells of other p Iifelative diseases in
which a%ant serine/%?%n%geq{%sn&a%g %ngit\i/%ﬂgﬁ%c%ﬁ?s‘f“‘[ﬁ?dﬁ‘@i@ﬂ’@%@frﬁ@dmné@bmdﬁancerous"

refer to or'aBSERbe e pRzisiogicalcondition rosapamals g UriRicaschagastetized by
e

unregu-l@g@&gﬂhgmeﬁc'wmo&" mprises, one or more cancerous celis.’_Exa’mrf) S of cancer
include garcinoma, lymphoma, bla%%ﬁjrﬁgr}%af’é&ﬁ{gséﬁdv{@ﬂﬂ%%r(IW\IbN@i@%lﬁg}mm‘m. More

particular®%ahplk&gr Sty canesririetudel sguanious, cedl cangey £8.9m&PhElIa-sguamous
(1960) 82:5566. "Heterocyclyl" also includes radicals where heterocycle radicals are fused

with a saturated, partially unsaturated ring, or aromatic carbocyclic or heterocyelic ring
2.

Examples of heterocyclic rings include pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl,
tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl, tetrahydrothiopyranyl, piperidinyl,
morpholinyl, thiomorpholinyl, thioxanyl, piperazinyl, homopiperazinyl, azelidinyl, oxetanyl
thietanyl, homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 2- |
pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl,
pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyl,
pyrazolidinylimidazoliny!, imidazolidinyl, 3-azabicyco[3.1 OThexanyl, 3-
azabicyclo[4.1.0Theptanyl, and azabicycio{Q.ZQ}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.

[10019] The term "heteroaryl” refers to a monovalent aromatic radical of 5- or 6-
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cell cancer), lung cancer including small- cell lung cancer, non-small cell lung cancer ("NSCLC"),
adenocarcinoma of the lung and squamous carcinoma of the lung, cancer of the peritoneum,
hepatocellular cancer, gastric or stomach cancer including gastrointestinal cancer, pancreatic cancer,
glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer,
colon cancer, rectal cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland

carcinomqng;ggggcpﬁﬁ%g,%c NCely &r%%ear%e cancer, vulval cancer, thyroid cancer, hepatic carcinoma,

anal carcinoma, penile-carcinora, scute felR8mYateas Wi lleastnsadybrdirchidkhneektcgnger. [027]A

"chemothétaéutivntadent imaaompo hotuseilinine r. Examples of

chemothegapgutie.agents inglude Erlotinib (TARCE%/%C%%@]%%%%@%%%BR?FO Y HOREBrAls!
(VELCADé]If(é), Millennium Qﬁ’arﬁqr.‘}f‘%ﬁf@&&%ﬂ’f%?ﬂ@@b@@{%@@e@m@ﬁtem (SU11248,
Pfizer), LEWoroRIPRIMARAD] dNoMatiishidmainibimes . Novartis), PTK787/ZK
222584 (I}{S)gﬁﬁi%waﬁ%ﬁﬁ%yfloxiltjnoi ng?\ﬂgfi), 5? %§%ﬁﬁﬁi| %E%U%:%\% ﬁfpll?a amycin

(Sirolimus, RAPAMUNEO; WYthj° LapAtiid {r PResin ) et sremiobes]. GlisylSimithuidine), Lonafamib

(SCR 663&@%@&%@1&1&&’%@@6@&@%@@@1@ Gefitini : r), AstraZeneca),
AG1478, AGAGELLSY 51%%%}} ﬁgfgler&)dzaﬁk Iatin(%_agenté gé@m%%@ﬁ%@@%ﬂ%ﬁﬁ
cyclosphosphamide; alkyl sulfonates Suc g trSuaRhihalesuliny neeiipostlzny hzintinessuch as
benzodo@é?ré@m@qmmlmmiemﬂpa,tﬁ'azblgrgcﬂmaaiagmyjpﬁ;m&gﬁﬁagé}l !;%E{' lamines including

altretamingy, iathylg q} ing, triethylenephos horamide,.triethyi_enet iophosphioramide and
trimethylomelamiitriﬂe;Q@e’to%?r??r%%@iﬁ%gﬁ}ﬁﬁﬁ?ﬁ%%ﬁcﬂ?%é%@%tﬁémmjnw,Oamhxﬂqthdﬁim(including

the synth@%fﬁﬁwﬁédwd}tecan); bryostatin; callystatin; CC-1065 (including its adozelesin, carzelesin
and bizelggimggyntheti .. cryptophycins (particularly cryptophycin 1 and cryptophycin 8);
dolastatikﬂ%(gcarmycml%ﬁjc ugggr%f Ctﬁ%ns?}ﬁ{ﬁ%y FERGES ML retban deaBanTivitysieteutherabin;
pancratiéﬁmgﬁ%ﬁrﬂ@dk@mhsﬁowm&taﬂnhm@tmﬂmimU§W5@§:%@%Q£§ olgramiygil, chlornaphazine,
chloroph%@ggmjﬁgegﬁg%%ldsgg ,Oign‘%%gamide mechlorethamine, mechlorethaming oxige:
hydrochloride, melphalan, novem |Ch|n,eﬁ%%ﬁléﬁ&ﬁf§r}dﬁfhﬁrﬁﬁw& fotosfamidet upacillimystard;
nitrosureB¥*$tith’ad carmstinepetitbrinet poinititotemusting ¢ gmusting, imu {)igl%ba d rapimnustine;
antibiotiqggt%t}%gwﬁ,g&g&bm%a@t@(sticfs (§19 calicheamicin, especially i:é ichearnicin ggr‘n‘%all and
calicheamicin omegall (Angew’ Cheém. Intl: G EhdFiialgsis nanghiogbynaypomisior including
dynemicliPRIB#&pRBEplsonasessich as Tlothonateod) esReramising asyellagneosarzin te;lin
chromomqg%@%;@@%&grgpg%%tei gnediﬁne gntibiotic chrpr_npphoreé_, ac?acmbni;%%f
actinomycin, authramycin, azaserine, Bleomytine: catinShijci rdingoimitarhinomylcir an
carzinopHifitdiEsr hivrheycin i, Hdcthndmycin fdaynasipicisy, slasasbicin, £-giazg-5-0x9:Lnorleucine,
ADRIAMtgi¥aifgloxorubicin), morpholino-doxorubicin, cyanomorpﬁol’inc’)dbx’orij Icin, an
2-pyrrolino-doxorubicin and deoxydoxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin,
mitomyd¥W&ddich as nﬁﬂbﬁ%@f@;mmp&opﬁ@mtiﬁm@jﬁim%@d@wpﬁbn‘a@m?&%%%%gomydn,
porfiromgiie (eTa Mol In, rodqrubicin, streptonigrin, streptozocin, tubercidin, ubenimex,
zinostatin, zo%%l}g %?g&r%?%%ggté%%ch%% %ﬁfﬁ@ﬁ‘e@@% BeFiabrauraeiidsuE Q) pfotidiacid
analogs sB W adnygranls, insdaotiédiate ,2pi:en'dﬁteHﬂe,tﬂ'%I@é@ﬁ&épﬂ%ﬁﬁ&?ﬁ%ﬁﬁ%&h as
fludaramyﬁizﬁim@rg%l%gffgé, amiprine, thlo%ljam eéﬁr:yrlmldlne analogs su

as ancitabine,
azacitidine, 6-azauridine, carmofur, cytarabine. didetxyuriditedexiffiviedses lenpesitbng offaxuridine;
androgeMEngRip 88 iéﬁlﬂéféiﬂ@ﬂa@p@iﬂmdswmlunp}mnamgnﬁt@,ogﬁig@t@pglcmgagj(gilgsgq 2, testolactone;
anti-adrealgigych as aminoglutethimide, mitotane, trilostane; folic acid replenisher sgagh as frolinic
acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid; eniluracil; amsacrine; bestrabucil;
bisantréﬁﬂ?@datraxat@%@@ﬁé?h@@f wéeretolciqe; Biaziguone Helfomithine cliptinium acetaje; an

. . . . . . e croar

epothllaﬂeie%mly@@;}ggghwg ﬁlérg}ti%iggg%¥ léréaac;hlen i _rl I_onldamlne;‘may-tansmmdrs Such as
maytarr;@if and ansamitocins; mitoguazone; Mmitoxatit ne;%cﬁf@éﬁ%@&,@ﬂmerine; pentostatin;
phenamét2 plrarubicid i saRentisad: apddopbytieic acid: #rethylmsliazide: piagarhazine; PSKO
polysagebaridecrRroplax (s Nat oducts,.Eugene, OR); razoxane; rhizoxin; sizofiran;
spiroggiin%liﬂm; tenukf;éonic acid: tr%ﬁgjbﬁeﬁf%ﬁ BRI IS Rt Rigrhies afcHowe Geses X especially
T-2 toxif, VIS RIASIReivrchpizangdidindyr. unethan ndesiogiAcarAZIng bﬂ%ﬂ@%musme;
mitobratit@lumiaiasiolpi ; sine; arabinoside ("Ara-C"); cyclophosphamide; thiotepa;
taxoids, e.qJ .,]F??,ixo|Ii?rlt)l a@p%%ﬁ%@é%%ﬁ%}g%%%%e éb’tﬁ?ﬁié?éws, piiHekteHe Tias9n ABRAXANETM
(CremSpHEFIPRE izl Fﬁ?@hgfr%’é@éﬁqﬁdﬁ@pwiim@fﬁmaﬂgﬁ&t&@&@@ﬁiﬁéﬁ%‘t\%‘ﬂ?@é&%
PharmagiaytisallRari 1 Jllingis),.and. TAXOTEREO (doxetaxel; Rhone-Poulenc Rorer,
Antony, Frgnce); chlggﬁ?n%%%:%; Ggl\ﬁ%ﬁ{)&b é%ﬁ?ﬁ%‘iﬁéﬁaégﬁiﬁf}’éﬁgmﬁe; mercaptopurine;
methotrexate; platinum analogs such as cisplatin and carboplatin; vinblastine; etoposide (VP-16);
ifosfamide; mitoxantrone; vincristine; NAVELBINED (vinorelbine); novantrone; teniposide; edatrexate;
daunomycin; aminopterin; capecitabine (XELODAL); ibandronate; CPT-11; topoisomerase inhibitor

RFS 2000; difluoromethylomithine (DMFO); retinoids such as retinoic acid; and pharmaceutically
arcantahle ealte aride and darivvativiee nf anv of the ahnve 100221AIlIcn inchiided in the definition of



(vorozole), FEMARAO (letrozole; Novartis). and ARIMIDEXO (anastrozole; AstraZeneca); (iii)
anti-androgens such as flutamide, nilutamide, bicalutamide, leuprolide, and goserelin; as well as
troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); (iv) protein kinase inhibitors; (v) lipid kinase
inhibitors; (vi) antisense oligonucleotides, particularly those which inhibit expression of genes in
signaling pathways implicated in aberrant cell proliferation, such as, for example, PKC-alpha, Ralf and
H-Ras; (vg)sgmgg&saﬁaggn%%%% v'frh% ressian inhibitors (e.g., ANGIOZYMEO) and HER2

expressiqglr inhtibitors\;ﬁggl) vaccines suc %fspﬁgf'?é ?ﬁé‘i’%@&» Vﬁ@éh%é?fmt@b&amplmdéﬂeb@MECTlNR,
LEUVECTINGUB#i \oax Hxe)meRQrd LGN UEviRaletQRRISAREY, inhibitor such.as
LURTOTRGCANI,ABARELD4A), anRH: (ix g:r)?ti-angiqgenic ager%t?i%é}ﬁ%%bsé‘%‘éﬁ%%%%‘ﬁ (AVASTIN(Y),
Genentech); and’ (x) pharmaceuticaly acc%%t%ﬁ@%ngﬁhg’,céﬂé‘i@%@ derivbtived dfamndfibe @bove.
Other anfiAifgisgenit dhentbincidediie (medtndmiaiello AIgRIBASE R RIRTS, MMP-9
(matrixm@g.i‘qg;{:;{)gtgir@ggrggripshti(k))'%(érsIl COX-|lI (cyclooxygenase II) inhibitors, an E receptor
tyrosine kinase inhibitors. Examp 8507 stich useful matrix metalloproteinase inhibitors that can be

used in cti¥thation wilthetrhpeesentrapenpionidsirampesitisns: ig.deserbed, in WO 96/33172, WO
96/27583, (R g;\%ﬁgirggngjg%@%@ WO 98/07697, WO 98/03516, WO 98%&’3’1’@3, 5058wt 5 wo
98/33768, WO 98/30566, EP 608, A4t B5 93 P15ES by deroisving dinmmseo/6ediionOdagig2889, WO

90/2066 | IHEPOURP TBIcHP 045864/ 0iSaRALN O SiBESIH S oP e Ny 361,510, and EP

!
780,386 .cExampiesof; receptor tyrosine kinase inhibitors include
4-(4-bror‘r:10-_2-flluoroan%ﬁ%%ﬁﬁ@o&?&?% PRSI DS RIMRL O IRt tAb Ry sUiRaItims (ZB6474:

ExampleP2 At Wi/ 8osbtpmd qudisorder described herein. In the case of cancer, ths
fluoro-2-metpdindoipay -6-methoxy-7-(3-pyrrolidin-l-ylpropoxy)- quinazoline (AZD2171: Example
240 within WO 00/4 2;5%@%?5[}3{%‘ g#k%%&?%@@%%yﬁé%ﬁmq&%@mﬂmimewa i/60814),
and comBBtiHdssuEHdiitiose WisclosehinRET Rubfigationi) @%pWQn%Z{_%%ﬁ%gﬁW?%g {30035, WO

97/32850erind MY O 2L 3364 19929]Other examples of chemotherapeutic agents at'¢a be used in
combination with thg%réserit co@ﬁgé%‘géqrisaﬁﬁéa HbRBIS B REsk fiodpheinositidedskinase), such

as those MR SPIEaoM: E1abY2006)hcnd,/of thikeNato %ﬁ@%&i&%ﬁ@@fé&é‘éﬁ%us 7173029,
US 70379451445 6608056; U56608053; US 6838457: US 6770641; US 6653320; US 6403588; WO
2006/046031: WO 2006/046035: WO 2006/b4 8685 515 B0 i ars 08 i 2007042B40KMWO
2oo4/o1%%‘é?%%o&ﬂbbz's@1@%@2&&%0mafb;r\ag@tz&@g}/@ggg;@ey\@e%%%sé 7886; US

97

2003/149074: W Q2Q03(036618; WQ 2003/034997; US 2003/158212; EP 14 U8 F%i053946:
JP 2001247477; P 0817%%0; J“%@S%Si’%%b%foﬁfe}%% AP OY 71 BEasd/ spdaifimixamples of

such P13¥€ fARSHSFS () SF-1126 (PI13K inhibitor, Semafore Phan-naceuticals), BEZ-235 (1313K
inhibitorgpsprtis), Xk (BL3Hinhibitor, Exelixis ,,Jncgsrand GDC-0941 (P13K inhibitor, Plramed and
Genenetch). [00301The term "inflammg?odr?/ ERAEL S (8B Ol atbysidisoodeiti civdes d

intefchangeably in this application. "Abnormal cell growth", as used herein, uni

ine ess otherwise
indicated, refers to cell growth that is independent of normal regulatory mechanisms (e.g., loss

of contact inhibition), This includes, for example, the abnormal growth of: (1) tumor cells
(tumors) that proliferate by expressing a mutated tyrosine kinase or overexpression of a
receptor tyrosine kinase; (2) benign and malignant cells of other proliferative diseases in which
aberrant tyrosine kinase activation occurs; (3) any tumors that proliferate by receptor tyrosine
kinases: (4) any tumors that proliferate by aberrant serine/threonine kinase activation: and (5)
benign and malignant cells of other proliferative diseases in which aberrant 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 "

fumor”

compri D i
MPIISEs one or more cancerous cells. Examples of cancer include carcinoma, lymphoma

bI . . + - . ’
astoma, sarcoma, and leukemia or lymphoid malignancies. More particular examples of such

cancers mclude squamous cell cancer (e.g., epithelial squamous
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rheumatoid arthritis, atherosclerosis, congestive hear failure, inflammatory bowel disease (including
Crohn's disease and ulcerative colitis), chronic obstructive pulmonary disease in the Iun4g, fibrotic
disease inWﬁbzﬁ%’P%’fazkidney, Crohn's disease, lupus, skin diseases suc%cgé%gg?%%g,%‘czema and
scleroderma, osteoarthritis, multiple sclerosis, asthma, diseases and disorders related to diabetic
complications, fibrotic organ failure in organs such as lung, liver, kidney, and inflammatory
complicaligns,gLine fRIFIHASCHIAN RIS A AR CO AN Y IAKRME (ARLIAD
"anti-inflammatory agent” is a compound useful in thetreatment of Iinflammation. Examples of
anti-inflafiNREar; Dgedesdemiciderinjetthb bipgcteds duerapeutirsisontt af BabragosaResmivabeo,
HumiraO inere I Finflagmato ine = [
anti-iana}%?r%qa(l)tl%%%éfgilcla%r‘ﬁ)t({é,)&%E gﬁ?]%%%%i%’éﬁag@ibbﬁgrofengcfalr%ﬁ%ﬁﬁ%%%%@%@%ﬁ%??ﬁgrélIeviate
pain); digeaseestiodipivny. plivhlistomatiectrings (DNVEAFDE) & eRNES AiBRCHBR e [ Bddpii AgxaNicylates

(sufasalggineaad ihe.suladiee aRRaL GOHCRRRIAS IBMNORMORUIAIURSHIRAS & BfFRPtopULine

("6-MP"), thioprine ("AZA"), cyclosporines, and biological response modifiers such as Remicadek

(inﬂiximaw@s‘mdr&mbréi@a(etah@ﬁbepgi;nnmwg&egfr@mﬁé@ﬁi@rpm@l@twa zgvbwtma@%rs; enzyme
blockers gugl@s tara (el nacydel, Andicl A GUMRIR RIC\ERING AUCTLALIA R Qale acid

glucosamine, and chondroitin. [0032]The term “"prodrug” as used in this application refers to a
precursorohaddiirativandiapsksfacedmpound of the invention that is capable of being enzymatically or

hvdfo'ytigeﬂyﬁcﬁvatew&M&ﬁ&q}i@m@%&n@rﬁ 3R BRSO I8 e m MilgraAncBrOdruUgS in
Cancer Chemotherapy” Biochemical Society Transactions, 14, pp. 375-382, 615th Meeting Belfast

(1986) afixsulies ofxthePetnagsritc caansicas ndp s iaHd &Y DR OSkeaed Drug

Delivery, iarehardh, 8L alm{E ¢V ERR: 8 E R OV Tiimanarnsess (F8R e @rRdiugsekibis invention
include ester-containing prodrugs, phosphate-contalnlnz []Jirocirugs, thiophosphate-containing prodrugs,

sulfate-cévitzadiens prbdreigat peptitietBobtamind prearine; adEvHBaIfiEgaargeylate
glycosylaied prEQaskas, N asaM sRBGINRIPrOMLER ORI A SIS ER xatin®, Sanofi), 5-

phenoxyacetamide-containing prodrugs, optionally substituted phenylacetamide-containing prodrugs,

5-fluorockte$id earausasel . S-Avenserisi RERTOY Fiy WRIER Wa Ko iNwethe Fhigiaive
cytotoxic fig& gt <l XRIRBIeSI9E CHRIHIIHES RSt CoRPa-A8TvRliZed L), R bradhig dory 4ot use in

this invention include compounds of the invention and chemotherapeutic agents such as described

above. [(9951Burrsthabiternd GibabdBlotteBy MHisiemasetad6idiinld boaPbr 22 dpecified
compoungl, ok salfithesenf MetaRqlites.of g GepansindmasteNdepiisshisipgosdinateghniques

known in thé art and their activities determined using tests such as those described herein. Such

products TAAGESS RS aeusipiedr drmpIeebia A6 PR &R 4B H P St AS RsRirefpdR, amidation,
deamidation, gsigiification.dsestedficatiop. Auenaymatic deavagr fihe.adninistesem gompound.

Accordingly, the invention includes metabolites of compounds of the invention, including compounds

produced iR piBedEs ColRprrEFIaRBR BRIy Ko e hAtRBY thidistud arsthirrhasAlesRidor a period

of time 5léﬂl?Eﬁ%é@;ﬂ@iﬁe@aﬂi@ﬁ%%@@ogéﬁﬁﬂ%ﬁfs@é@ﬁfy[%gﬁéﬂé’s{ﬁi RRSOMatisiAGPRl ¥esisleremposed
of various types of lipids, phospholipids and/or surfactant which is useful for delivery of a drug (such as
the MEK GRHHETE U SIBEBetRralP BIRPATIGHID s tRHBn Bt e ftE 4 Gen 6 g RgHmal. The

componepis,fdlig, PS8R Atk CHBMPN AN ROeRkIDA D iayRbLiaBRIgPaSiRllaNyo the lipid
arrangement of biological membranes. 0035}The_term "package Insert” is used to_refer to instructions
custom awm%m’d@ﬁi 1 and cryptophyein 8); dolastatin; duocarmycin (including the synthetic analogs,

KW-2189 and CB1-TM1); eleutherobin; pancratistatin; a sarcodictyin; spongistatin; nitrogen
mustards such as chlorambucil, chlornaphazine, chlorophosphamide, 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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in commercial packages of therapeutic products, that contain information about the indications, usage,

dosage, administration, contraindications and/or warnings concerning the Hsﬁ Q herapeutic
products. Yﬁ@%ﬁ’/ﬂ@%?m “chiral" refers to molecules which have the prop?er y o% ﬁ@z@hg

super?mposability of the mirror image partner, while the term "achiral" refers to molecules which are
superimposable on their mirror image partner. [0037JThe term "stereoisomer” refers to compounds

which haye denfieal cheminalconstitptinn snd:.aopRectivin bt diffeisabRieRtAHARSHI LI atoms in
space that.cannot be interconverted by rotation about single bonds. 100381"Diastereomer” refers to a
stereoiseaeimafih Eucchromeraysatite A8 ST E) éﬁ@%%&@%@%@%‘&réﬁ&ﬁzﬁﬂ?r%ﬂﬁages of one

a“Other-&%&g{ﬁaf}iiﬁﬁm@ﬁ@@?(ﬁﬁ%ﬁ?&h@!ﬁ&ﬁﬁ%ﬁﬁ%mﬁmgimﬁﬁommmts, spectral

properties, and reactivities. Mixtures of diastereomers may separate under high resolution analytical
procedu@@ﬂéﬁ% @@Wlﬂ%@ﬁ?@é@@é&&é@%&%@%ﬁPéWﬁiﬁl[BﬁggT‘E‘ﬁHhtiomers" refer to
two steregisomers o A CRMRRARAMIGHBRE HRA--SHRRFIRISTD| ;JiNMHlDAGESQf One another.

[0040]Stereochemical definitions and conventions used herein generally follow S. P, Parker, Ed.,
McGrawidikBietiowas)iBeCHERficR PRSI DEAIrMBIS AR HIMDBEH QBN SR and Eliel,

E. and V\épt%ﬂtoﬁig;ﬁgesrt‘?@lﬁg@6@@%@5@@&@%&M?%%%’aﬁn, zorubicin; anti-metabolites such
as methotrexate and 5-fluorouracil (5-FU); folic acid analogs such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine,
thioguanine; pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur,
cytarabine, dideoxyuridine, doxifluridine, enocitabine, floxuridine; androgens such as
calusterone, dromostanolone propionate, epitiostanol, mepitiostane, testolactone; anti-adrenals
such as aminoglutethimide, mitotane, trilostane; folic acid replenisher such as frolinic acid;
aceglatone; aldophosphamide glycoside; aminolevulinic acid; eniluracil; amsacrine;
bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziquone; elfornithine;
elliptinium acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan;
lonidainine; maytansinoids such as maytansine and ansamitocins; mitoguazone; mitoxantrone;
mopidanmol; nitracrine; pentostatin; phenamet; pirarubicin; Iosoxantroné; podophyllinic acid;
2-cthylhydrazide; procarbazine; PSK® polysaccharide complex (JHS Natural Products,
Eugene, OR); razoxane; rhizoxin; sizofiran; spirogermanium; tenuazonic acid; triaziquone;
2,2' 2"trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A
and anguidine); urcthan; vindesine; dacarbazine; mannomustine; mitobronitol; mitolactol;
pipobroman; gacytosine; arabinoside ("Ara-C"); cyclophosphamide; thiotepa; taxoids, e.g.,
TAXOL® (paclitaxel; Bristol-Myers Squibb Oncology, Princeton, N.J.), ABRAXANE™
(Cremophor-free), albumin-engineered nanoparticie formulations of paclitaxel (American
Pharmaceutical Partners, Schaumberg, Illinois), and TAXOTERE® (doxetaxel; Rhéne-
Poulenc Rorer, Anfony, France); chloranmbucil; GEMZAR® (gemcitabine); 6-thioguanine;
mercaptopurine; methotrexate; platinum analogs such as cisplatin and carboplatin; vinblastine;
etoposide (VP-16); ifosfamide; mitoxantrone; vincristine; NAVELBINE® (vinorelbine);
novantrone; teniposide; edatrexate; daunomycin; aminopterin; capecitabine (XELODA®),
ibandronate; CPT-11; topoisomerase inhibitor RFS 2000; diftuoromethylornithine (DMFO);
retinoids such as retinoic acid; and pharmaceutically acceptable salts, acids and derivatives of

any of the above.
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John Wiley & Sons, Inc., New York, 1994. The compounds of the invention may contain asymmetric or
chiral centers, and therefore exist in different stereoisomeric forms. It is intended that all
stereoisomeric forms of the compounds of the invention, including diastereomers, enantiomers and
atropisomers, as well as mixtures thereof such as racemic mixtures, form part of the present invention.
Many organic compounds exist in optically active forms, i.e., they have the ability to rotate the plane of

plane-polaggeg| light. In describing an o tica%y active compound, the prefixes D and L, or R and S, are
used to deno%githe absolute%é?ﬁ% g (Bﬁ 6‘?

il e Cir&tit H&l%ﬁéﬁl@@ﬁ&ﬁrmﬁhalgeemefésn)ﬂjﬁjprefixes d and
1 or (+) ari@'{ AR aaeipioad dct designiate Saensinn abFlal lape-polarized light by the
compoung,3Vithdar ésﬂf%%% ilnﬁ% ethtat the f;E’(i{ilmpound IS Ievcﬁg‘gg&géﬁ s%%o%sb%% gtaé’ﬁ%ﬁf\ﬂ/ﬁ‘?ﬂ&) ord
is dextrorotatory. For a given chemical StfUHIHE (HeBYsietodisbing fonesddensjcahrxeapt that they are
mirror imaH¥ f%%H%@EX@p&@hﬁﬁﬁmr@@%W%5&@%@5&@%}2. erred {&c?_s an enantiomer, and a
mixture ofrﬁg;g%}nqpmﬁfgngftﬁ@,??y&%an enantiomeric mixiure. A 50:50 mixtuTe of eR¥Rtters is
referred to as ; raé_%gﬂbc mixture or'a racerate. WhicHaYRIEB LN e (e thmid asi been (19)
stereose|BEHBHAE $ebibiisprabificinhibi aichemient rRastienor e e terms "racemic mixture" and
“racemateiselnin aneauimglarMixture of two enantiome?i‘cﬂg%%clisee%;f?%qg@gf TN e ]
[0041]The term "tautomer" or "tadtOm%?%38%4@@@%@%cﬂmm¢gbmh§1ﬁﬁ@iﬁﬁl@ﬁmrgies which
are inter@ﬁ%ﬁ@b@?&@ebv&%@éﬂ@sﬁ&@iwxéﬁé%?%eﬂoﬁﬂ%@%&gg%%x@zls% szgn as %rototropic
: . i

tautomer(sodﬂ;ilylgg MX%@% Zy?i: 8;drr%}%ration of a proton, such as éto-enor ne&Ramine

isomerizatjons. Valence tautomers in ﬁ?@tﬂébWéréigﬁ%/[ﬂ?ﬁé@gan@aﬁmlqm@uﬂag@f@&w; bonding
electrons(”ib@ﬁ?méaﬁﬁmhphﬂmmn'&htiﬁalhy'aaﬁggp@cq%ég%gqég?&?lh rein, refers to

. . . X > 6,.&1’1& %PB?{@%%
pharmaceuticallyageaptabl L9agic o mo;g\%‘nc salts of a compound o the inve SH8 plary
salts include to sulfate, citrate, acetate, oxa ?%ﬂﬁfrﬁi@?%?@rﬁ@é?gmmfépmtﬁtekhwmte, phosphate,
acid pholPHBE Tsbniteihkinatacuibitsalicyiatenneitoiiale (RILRIg.Olea e, {annate, pantothenate,
bitartratenBRSOERBIESHEGIN rV,_@,ngllselateh.]ci}entiainate, fumarate, _glucor’ifte, gluelro 9%, 'ictharate,
formate, benzoate, glutamafe, methanesutfonats el et iaabeuionzié pheiteenrsiliigaate,
p-toluen8SURbA3tEarRb4iealpba, RAIE e tiitanechis riBshydhaxy3ie t%)g salts, alkali metal
(e.g., sodinmiRrd @_%j[,a%m 81 Iin(?gggl;nmetal (e.g., magnesium sal?s, thd' Ahmonium salts.
A pharmaceuticalﬁy acceptable salt m Ao thE THeR B AG bifwth €vimoteculesscbhas an acetate
ion, a sUEERIRETHY sresimes. dounteniple, Alhe CoUntErTioR May Re-ephQrganic ﬁ;A' nic moiety that

stabilizeBrbg Eoarge@nithe parent. compound. Eurthermore, a pharmaceutically acceptable salt may
have more than one charged af%?%ilsﬁlﬂs %?Fglcfﬂgé. ﬁ‘i%t%ﬁ@é@kﬁ@@@?lﬂﬁp%@@laﬁmnmre part of
the phaffacE LM heeeipemsis sadncasutiave teuHipieneatiPASF AQPENHENSE, & Rhgymaceutically

acceptapiiersalt CanNAYe 005 A1 MAr. ch%{gedg%}oms and/or one or more counter oA 16D431f the

compound of the invention is a base, the de Phatissalitesinf thecdprabl©galt aay be prepared

by any SHRHISIENIASEEE avelirdbIdIv Bra (@ntfor-exampleo aatRent ofithe fregAss with an inorganic

acid, suebtalsdpysiasiiens agig; Nydrabromic acid, sulfuric acid, nitric acid, methane idhic acid, and
phosphoric acid, or with a?n o%é%g:%g}jgWﬁ%’%&f@%dﬂﬁﬁl&?ﬂ@éi@;@u‘é&ﬁiﬁ @cighteiandelic acid,

fumaric S iR 1BRiGI pyruisagitksoiaticiacidiglyealin qg@@alm@@ﬁl&gqﬁ%y@n@;idyl acid,
such a&g{mmqlg%gglﬁ@@gw%%eacgdégtn aa\lﬁha hydroxy acid, such as citric acid BPtartaric acid,
an ami Lg /§1§id7, such as aspartic acid or giutamic AeRs UAHs4rompaiktissis asudbsesbbdizdicacid or
cinnamic acit & Sk aesd,; ElE’C&Iﬁé@-,tﬁlﬂéﬁ%ﬂmmgig@f@thwggmigl%cia@r the like.

ally a

[0044]Ib 811008100 0NSk [ QR 4 ' desired pharmaceutic tceptable salt may be
prepar%(a éﬁgggrg suitabl%félr?gﬁmggggﬁ%Iee&ggg)@éﬁ%?ﬂwgoﬁ@é(adf@ With &8 inBfyanic or organic

base, su n“é%ﬁ?@@p?rlﬁra\‘@é&fé%%yWOtQWm%’@W@ﬁ/m%%,@@%9@4%{%@””6 earth

metal hyelrodde 9an thedike,: Ilystad mples,;of suitable_salts include organic salts &ived from
amino acids, such as ch_inté ar?d%%ﬁiﬁé? g%%ﬁ?@ﬁﬁ%aﬁ%%@ﬁﬁﬁ&ﬁ%@emm atnines, and
cyclic arnines, %HE?Fééﬁb@?ﬁiﬂ@yd%ﬁﬁdMammipm@ﬁi%MgW@glts derived from

sodium@aidisi B RAASIHRIBRORESH T ine (ZD6474; Example 2 within WO 01/32651), 4-(4-
ﬂuoro-2-methy1indol-5-onxy)—6~meth0xy~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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1 H n . H | n
manganese, iron, copper, zinc, aluminum and lithium. [0045]_'bl'|he pr)lhra_se ||ph:rz:jr}itr:?g;liiilllgg?ggl?ﬁtsv?tﬁ
indi ’ ’ iti t be compatible chemically ) ,
indicates that the substance or composmor! mus . toa haremtr 004 A

[ [ isi lation, and/or the mammal being treate .
the other ingredients comprising a formu , | B o the
" iati f one or more solvent molecules an
"solvate” refers to an association or complex o _ : and a compound
i [ lvates include water, isopropanot ethanol, ,
invention. Examples of solvents that form so _ ! Ters to tho complox aihere
i [ lamine. The term "hydrate" refers to _

MSO, e tage; pcgtic acid, and ethano | ) _

'I[:I?le solvemgfegcgglis Wajt'er. 10047]The term "protecting group" refers to a substituent that is

. | group ret . -
o oy 6ok arintet a acuaL B IS ISEUIG e ostore e
oo tha B e R O kv Stk i suctioedng

that blocks or
32353 ir?ﬁ}%f‘efé@@w tnfilegocdetyh] (a06XyearhmmyE B Q) RENZYIOXYE, s 3?94}}1'5‘.?%%2%3“"

imi I bstituent
- | <>imilarly, a "hydroxy- roteptln.g up” refers o a subs
o1 2 Pycosy droc et Lok o A S e RIS Sk S AT photaciieg grenes meluce

Zﬁ:&;@@%é@%&l MO Ry gobeRIng greupEssersio aihsibuant 9\;(5%8%?&%0 g;r%l R that

(oteatsete GaANPs Y.l jonali Qn carboxy- rotecting’ groups Inc .
glr?g:;ls?lﬁ%ngletﬁggg anoethé@g? %tgr)ghet 3@@/@%@2‘% ARSI e tREXAOREHAGS 16, WO

f ‘ ' 2k L @A{dinfhe besphing); | roethyl.
v e B e e A
Organ?c Synthesis, John Wiley &’gonsﬂ,gﬁgjw York, 1@%&7%88%3@8 lt%@ﬁf’é)ié?ﬁ%@@ﬁnfiﬁloe : an
rd sl et s B BT
:ﬁéngtzlgﬁgﬁﬁ? %ﬁéﬁ&r?ﬁ%ﬁi&%ﬁ@& ’\ifz?feg,] Hidfabotbs! $aIRIB&K gnhiiesmaceutically

L 3Writgssi ' s depicted herein are also
acceptaﬁéeé‘éﬂ‘c%)laﬁ %@D@sﬁ%?e{m{iniﬂ%iﬁg}?;gi%géﬁ{g%;ﬂ%g Téﬁj{i)?r'e isotopically enriched

) ds,thatfiffer anly i e of or nore is
g;gﬁ]n; tgﬂ?get;j:r?w gl(c)amggir%%ound% o% 20??1’3;1% ng @Wﬁ%%iﬁ%?%%%%@@ﬁph?@@@m iatdwdssare replalgii dVgo
2010/60@‘%2?&@%‘?@%@@@@/@hgmgld@mermgmmiuaar CUIRNE, AADRNGLAL0RD,AlPMIS. are rep y

b6 is i ' nbodiment of the
i8R ithin the scope of this invention. [0049]In an embodime

a 13C- aiy H8RMGRRA CAIRA0-A8y tc:ré%trive C k‘? , Ghxo: o henamidiscERIR TR and all
present 'nventior%, compounds are o\?{#ormula K3 §Cf‘i RICIDTUSE PRlMenail 18

other vaiBid®irtcdisanmathe fovenatalkionas, detibed disbascCRRdIRAENEJeRaIREd above.
psoriasis, eczema and scleroderma, osteoarthritis, multiple sclerosis, asthma, diseases and
disorders related to diabetic complications, fibrotic organ failure in organs such as lung, liver,
kidney, and inflammatory complications of the cardiovascular system such as acute coronary
syndrome.
[0031] An "anti-inflammatory agent” is a compound useful in the treatment of
inflammation. Examples of anti-inflammatory agents include injectable protein therapeutics
such as Enbrel®, Remicade®, Humira® and Kineret®. Other examples of anti-inﬂammatory
agents include non-steroidal anti-inflammatory agents (NSAIDs), such as ibuprofen or aspirin
(which reduce swelling and alleviate pain); disease-modifying anti-rheumatic drugs
(DMARDS) such as methotrexate; 5-aminosalicylates (sulfasalazine and the sulfa-free agents);
corticosteroids; 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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. . . or
YR4 R4 (IY o I-al-b [0050]In an embodiment of the_ present invention, tZ)l IS C%;Iii:dnidnl'\;;sol;:e e
I-C3 alkyl; and all other variables are as defined in foimula .I, I-a or I-b, or as ec n any one o the
o imer described above. In another embodiment, R1 is H, and all other variables 2 !
'embOdlmelmls er I-b, or as defined in any one of the embodiments above. In anoth_er embo |merr]16, y
Ilnzfirirgl;]ithﬁa;nd ail other variables are as defined in formula I, I-a or Ib, or as defined in any o

jEaghbodimentsdessrilethalkaoyg; diment, Rh is E|. and all othef variables
A Svbriei Py | r@;ﬁ?&}hﬂr&mggf tlrr?égém Ottt 4Bi9enIn another

e N S A A e momsems s
o ore FelsitbOmsdonce DestinaieenrRo g ISR NN T
(c):rRa:E E‘eﬁﬁ’;’a@?ﬁ@f%%%? %?‘f%’r’é’ ’e%%%&img?ﬁ&éldé%db@a %Mﬂﬁhmnnhﬁgmgﬁ%gﬁgt}é}?‘éef a(;fi hReta IS
L1 and e adies e sie U A 0L 5 et nanyon of i
Gofined eI A A G 28 Hhve it e dbeeompacinenls aivmid 0353l apother
embOdimgméqﬁ@emmemmg%j%égﬁ%ﬁ%%Brﬁ%%?%ﬁ%ﬁéa %3%%%8%:@?%%” other
they are a};ﬁ&ﬂﬁ%é%{%@ﬁé% %%%%%%%}a&ig&cgp@é'%m@;ngnmmﬁma@mgwmentst Qe\/s(acr:;it;er]d
;?)232!esﬁ%?z%;@ﬁ@esmmw@mmg@md&%ﬁm@aﬁa%ﬁé“r%E’HL%%%P S Pent ’
Z1is CRiRRlp ppghRL %ng'grlgzd into the more active cytotoxic free drug. Examples of cytotoxic drugs

that can be derivatized into a prodrug form for use in this invention include compounds of the

invention and chemotherapeutic agents such as described above,

10633] A "metabolite” is a product produced through metabolism in the body of a

specified compound or salt thereof, Metabolites of a compound may be identified using

routine techniques known in the art and their activities determined using tests such as those

described herein. Such products may result for example from the oxidation, hydroxylation,

reduction, hydrolysis, amidation, deamidation, esterification, deesterification, or enzymatic

cleavage of the administered compound. Accordingly, the invention includes metabolites of

compounds of the invention, including compounds produced by a process comprising

contacting a compound of this invention with a mammal for a period of time sufficient to yield

a metabolic product thereof,

[0034] A "liposome” is a small vesicle composed of various types of lipids,

phospholipids and/or surfactant which is useful for delivery of a drug (such as the MEK

inhibitors disclosed herein 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-



together with the carbon to which they are attached may fo(rjmf_a C%dmembye:)encila %afrtt;l%cyé(r:rl‘ig Ortljr:rgnee;lrtlg all
i i i ini - 1-b, or as defined in an .
other variables are as defined in foiniula I, I-a or , : _ _ P o
' i t invention, Z1 is NRA and all other v
d above. [0055]In an embodiment of the_ presen . ! |
:?:(ggbgefined in f[ormula | or I-a or I-b, or as defined in any one of the emt?odlments1 (jc??,scrlll?el-dai%o;ﬁ
[0056]In another embodiment of the present invention, Z1 is NRA and RA is H or C1-C3 alkyl;

' ' [ ' f the embodiments
. . fined in formula |, I-a or I-b, or as deflnedllr_] any one o : .
gfahsecrri\k/)ir(lj a %%lg%?%ggbﬁ% Ié)r ghr% BOGMEREER R4ERsr avbilsiterriemy dncibtel acsteasielefineshissformula I,

l-a or I-b. Bhink dﬁiﬂﬁ@ﬁh@@&@o@ﬂﬁ&‘@ﬂl@@ﬂifﬁ%ﬂ%ﬁ%&é{e- In another embodiment,fFihA is methyl,
- o [ [ i - I-b, or as defined in any one of the

Il ot riables as defined in formula 1, I-aor I-b, € n . |
2nmdb§di?nlggq§;§bove. (0057 T AN SR BGH RN i drespatimsention, lZ2dsRatRabRagH, halo,

ore o gD dsebed v e s TS Wuipton. 23

%99 ' [ 0058]In another embodimen
one of the q,l [ de ‘crlbe%above. ( . A
R2 and Ré}%is H,lm%]%%%tﬁggra& g RS ables are as defined in formula |,

| ' ' esent
defined iH¥@¥$bne of th’@éﬁiﬁ@diﬁt@hl&@%ﬁ{lﬂ@@f@@ﬁ%E{r;é@gftheglr%%mt%r%% n E{%fli%?zs grr sent
i ' | ' I, and all other varia ! ,
invention,£2.i5 R2 and R2 is H Fé)rC, :

i 1 it i resent
as defined in any one Ot the Ghigs: iTHETRE ‘T 0E @ hpodbivearnembddimentiofdie p

ior-1- C3 alkyl;

inventionPZ@viesRF ety Sg;n?w%g@?&ts%%lg?glw%%%léﬁér%soﬁrédorfeﬁgfg\gﬂ?ﬁodﬁmemS Y
i e as defined in form Inany o ocime

Coscrbon e O P G GBI HEGr A bresalv i anion 1o e ancki i H, .0CFS,

methyl, -oMeEalbaim ke dhend Qﬂ@hﬂnyaggggwre as defined in formula | or 1-a, or as defined
in any 0%6’54}‘9 emb O%HAEBE%%%S% eerdt(iJl ngg %"{ereoisomers of a compound which are non-
superimposable mirror images of one another.
[0040) Stereochemical definitions and conventions used herein generally follow S. P.
Parker, Ed., McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book
Company, New York; and Eliel, E. and Wilen, S., "Stereochemistry of Organic Compounds",
John Wiley & Sons, Inc., New York, 1994. The compounds of the invention may contain
asymmetric or chiral centers, and therefore exist in different stereoisomeric forms. It is
intended that all stereoisomeric forms of the compounds of the invention, including
diastereomers, enantiomers and atropisomers, as well as mixtures thereof such as racemic
mixtures, form part of the present invention. Many organic compounds exist in optically active
forms, i.e., they have the ability to rotate the plane of plane-polarized light. In describing an
optically active compound, the prefixes D and L, or R and S are used to denote the absolute
configuration of the molecule about its chiral center(s). The prefixes d and | or (+) and (-) are
employed to designate the sign of rotation of plane-polarized light by the compound, with (-)
or 1 meaning that the compound is levorotatory. A compound prefixed with (+) or d is
dextrorotatory. For a given chemical structure, these sterecisomers 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 ofiep 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.

[06041] The term "tautomer" or "tautomeric form" refers to structural isomers of
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[0062]In another embodiment of the present invention, Z3 _is R3_ and R3 is H, methyl, F,_or Cl; and all
other variables are as defined in forinula 1 or I-a, or as deflnedlln any one of.the embodlmgnts. Al
described above. [0063]In another embodiment of the pre;ent !nventlon, Z3is R3 and R3 is H; and a
other variables are as defined in formula | or I-a, or as def_lned in any one of the embodlmen_ts
described above. [0064]In an embodiment of the present invention, Z3 is N and all other variables are

[ J ' ' i [ described above. [00651In
as defined.jn fotinula | or I-a,. qr as defined in any one of the embodiments : _
an emboglr%r%ﬂr? gF ?ﬁregiperseg%‘h%ﬁ%mfﬁli’ff)ﬁ‘if'@#o‘ﬁtil% BiRYEY drdriir . offverevanmte prarenas defined

in formul&2H1QT8eST (s ook resvdelimedtinrapy oneoafd® eoiboe im%a@&mﬁ@%@ﬁéﬁ‘aﬁﬂﬁ?ﬂd .

embodimental hiepresent ensniian it iahaertilandall opsryariables are asdefined in

formula 1l g&k}g Q% sbdefined in %n{}/ one of the.embodiments above. In another iment of the
e bty ; rer?égaaﬂltiﬁlep‘\?gﬁgm e hordingederitiitnula 1, I-a or I-b, or as defined in

Aol A 15 8 e e A A
C1-C6 alkytrandeali othprvarnaiikscagems sefioehindosmua A,e%ﬁlﬂfuhéyo‘%ﬁﬁéi%%&? In a”ye?rr]‘el_";n g
tme e?bqﬂi@ﬁ&%?zﬁ Ein qgge? H)nsgﬂa?ttet:ecrit%g]et,)%gé:rtgteer}to?ig%gt%,%ﬁgggg,l %¥§Q}?C?2i§di£, nit(l)‘aritnrar,] 2
afl other bisulfate, phosphate, acid phosphate, isonicotinate, lactate, salicylate, acid citrate, tartrate,
oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucuronate, saccharate, formate, benzoate, glutamate, methanesulfonate
“mesylate”, ethanesulfonate, benzenesulfonate, p-toluenesulfonate, pamoate (i.e., 1,1'-
methylene-bis ~(2-hydroxy-3-naphthoate)) sals, alkali metal (e.g., sodium and potassium)
salts, alkaline earth metal (c.g., magnesium) salts, and ammonium salts. A pharmaceutically
acceptable salt may involve the inclusion of another molecule such as an acetate ion, a
succinate ion or other counter ion. The counter ion may be any organic or inorganic moiety
that stabilizes the charge on the parent compound. Furthermore, a pharmaceutically acceptable
salt may have more than one charged atom in its structure, Instances where multiple charged
atoms are part of the pharmaceutically acceptable salt can have multiple counter ions. Hence,
a pharmaceutically acceptable salt can have one or more charged atoms and/or one or more
counter ion, |
10043] If the compound of the invention is a base, the desired pharmaceutically
acceptable salt may be prepared by any suitable method available in the art, for example,
treatment of the free base with an inorganic acid, such as hydrochloric acid, hydrobromic acid,
sulfuric acid, nitric acid, methanesulfonic acid, and phosphoric acid, or with an organic acid,
such 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 ghatamic 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. Hlustrative examples of suitable
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i [ [ above.
variables are as defined in foimula 1, I-a or I-b, or as defined in any one of the embodiments

: . ined
i i ' H; and all other variables are as define
bodiment of the present invention, R5 is H; lefined
i[r??grgn%rl]aaln(?:[georrﬁm or as defined in any one of the embodiments above. [00701In an embodim

[ ith
the present invention, Xl is OR" wherein Rly is H or C,- C,2 alkyl (e.g., C1-C6 alkyl) substituted w

- -(CRI9R20)11
i m halo, CN, CF3, -OCF3, -NO2, oxo, -(C
R S oo 20 Selecﬁgiﬂg K 17 -(CRI9R26)11NR16Ri (CR19R20)110nK 16

o %\g'ﬁ%ﬁi@cé&%%%@fﬁ%%%@ FORETineReBIR20WR NRISCHY HRMEHHRIGRZNNRLS.

- SR16, - 6,
L NRLGRETTCR SRESIGATSQILS, (IR ORI RO IORLE, o

(CngRz%%Q&fﬁwﬁljdalg&ngh 5¢sa ?@ dKeggg% ]ﬁ(ﬂ)o?agqs)od]?;n:} calcium, potassium, magnesium,
manganese, iron, copper, zine, aluminum and lithium.
[0045] The phrase "pharmaceutically acceptable” indicates that the substance or
composition must be compatible chemically and/or toxicologically, with the other ingredients
comprising a formulation, and/or the mammal being treated therewith,
[0046] A "solvate" refers to an association or complex of one or more solvent
molecules and a compound of the invention. Examples of solvents that form solvates include
water, isopropanol, ethanol, methanol, DMSO, ethyl acetate, acetic acid, and ethanolamine.
The term "hydrate" refers to the complex where the solvent molecule is water,
10047} The term "protecting group" refers to a substituent that is commonly employed
to block or protect a particular functionality while reacting other functional groups on the
compound. For example, an "amino-protecting group" is a substituent attached to an amino
group that blocks or protects the amino functionality in the compound. Suitable amino-
protecting groups include acetyl, trifluoroacetyl, t-butoxycarbonyl (BOC), benzyioxycarbonyl
(CBZ) and 9—ﬂuorenyimethylenoxycarbonyi (Fmoc). Similarly, a "hydroxy-protecti_ng group”
refers to a substituent of a hydroxy group that blocks or protects the hydroxy functionality.
Suitable protecting groups include acetyl and trialkylsilyl. A "carboxyuprotecting group” refers
to a substituent of the carboxy group that blocks or protects the carboxy functionality.
Common carboxy-protecting groups include phenylsulfonylethyl, cyanoethyl, 2-
(trimethylsilyl)ethyl, 2—(trimethylsi}yl)ethoxymethyl, 2-(p-Iofuenesulfonyi)ethyl, 2-(p-
nitrophenyfsulfenyl)ethyl, 2-(diphenylphosphino)~ethy1, and nitroethyl. For a general
description of protecting groups and their use, see T. W. Greene, Protective Groups in Organic
Synthesis, John Wiley & Sons, New York, 1991,
[0048] The terms “"compound of this invention", "compounds of the present invention"
"compounds of formula [ ", "isoindolones” and " isoindolones of formula I", unless otherwise
indicated, include compounds/isoindolones of formula | 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 L, wherein one or more hydrogen atoms are replaced
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V( Y')(OR16)(0R17), -(CRI9R20)110P(ORI6)(OR17), -(CRI9R20)ns(0)R16, (cRi9R20)ns(0)2- is R ,
-(CRI9R26)" S(0)2NR16R12, -(CRI9R26)11S(0)(0R16), -(CRI9R26)11S(0)2(OR16),

(cCR19R20YMEH APE3431{16, (CRIOR20)nscery,y,cR16,,, 17, (CRI9R25,1 é{%% 394344: 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. [00711In another embodiment of the present invention, XI is OR" wherein Riv is heterocyclyl

Selodied %éner e fdﬁ(‘*;&t}?%%%ﬁ%@%%i%ﬁ SR Y foRol i ndaegpendenty
"OR16,(CREGRIYGH (1 RAGR 12 thifGRIGR6)"'NRI6R17, -(CRI9R26)110R16,

(s R U K -
__(CR19FZ0)00B(R/HORES, (i CFRIDRDHROC NN RIGHET V(ORISR 24 0sfo32(0R6NWeR18R20)non
ta(Y)(OI;%Q{)Q% é%% %Fggﬁ (apsl(glll?gzéé%%@ %7) (cRI9R20)S(0)Ri6, (cRiI9R20)ns(0)2Rt6,

(CRI9R 0)(0R16), (CRI9R20)11 S(0)2(0R16)
-(CRI9R26)"SC(=Y")R16,Y R

&' \
N R, .E[ R%),
1 L
a 1a
R® ::1 = R
N
o) H "o

I-a I-b
[0650] In an embodiment of the present invention, Z' is CR'R"™ and R! is H or C;-Cs

Y

o

alkyl; and all other variables are as defined in formulia [, I-a or I-b, or as defined in any one of
the embodiments described above. In another embodiment, R'is H, and all other vartables are
as defined in formula I, I-a or I-b, or as defined in any one of the embodiments above., In
another embodiment, R is methyl, and all other variables are as defined in formula [, I-a or I-
b, or as defined in any one of the embodiments above.

[00651]} In another embodiment of the present invention, 7' is CR'R™ and R™is H or
C;-C5 alkyl; and all other vaniables are as defined in formula I, I-a or I-b, or as defined in any
one of the embodiments described above. In another embodiment, 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. In another embodiment, R s 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.

[0052] In another embodiment of the present invention, Z'is CR'R™ and R and R'* is
H or C;-C; alkyl; and all other variables are as defined in formula I, I-a or [-b, or as defined in
any one of the embodiments described above. In another embodiment, Rl'and 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. In another embodiment, R' and R is methyl, and all other variables are
as defined in formula 1, I-a or I-b, or as defined in any one of the embodiments above.

[0053] In another embodiment of the present invention, 7} 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, -2 or I-b, or as

defined in any one of the embodiments described above.
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(cRI9R20)11slc and R21; and all other variables are as n,= L.()OR16, -(CR19 R20o)nsc(= y,)NRion 17,
defined in fonnula I, I-a or I-b, or as defined in any one of the embodiments above. 100721In another

embodimeWbItHEB2ent invention, X1 is OR" wherein Rl is 4- to 6-menter&d3&t& 8¢ty having |

nitrogen ring atom wherein said heterocyclyl is optionally substituted with one or more groups
independently selected from halo, CN, CF3, -0CF3, -NO2, oxo, -(CRI9R20)nc(=y,)Ri6, _(cRi9R20).

(erion b tiRIsc IR EARAT R PSSt K g K ANR fom,
(CR19R2@)crlycrdvith the cart®®RRIBICH GRIIRR 608 ¢ VIR X6 € R IBR2BY DG (X )CIR 160 g;
(CRIOR2QII NGV AR e S RiFrie AN ORINA IR Q)11 TR AL RANA D 2 lPhnt ¥PREO) ORLY),
' embodiments described above.
[0055] In an embodiment of the present invention, Z' is NR” and all other variables are
as defined in formula I or I-a or I-b, or as defined in any one of the embodiments described
above.
[0056] In another embodiment of the present invention, 7} is NR* and R* is H or C1-Cs
alkyl; and all other variables are as defined in formula I, T-a or I-b, or as defined in any one of
the embodiments deséribed above. In another embodiment, R” is H, and all other variables are
as defined in formula I, T-a or I-b, or as defined in any one of the embodiments above. In
another embodiment, R* s 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.
[0057] In an embodiment of the present invention, 7% is R? and R% is H, halo, CFs, or
C;-Cs alkyl; and all other variables are as defined in formula I, I-a or [-b, or as defined in any
one of the embodiments described above.
[0058] In another embodiment of the present invention, Z7 is R? and R* is H, methyl, F
or Cl; and all other variables arc as defined in formula I, I-a or I-b, or as defined in any one of
the embodiments described above.
[0659] In another embodiment of the present invention, 7' isR*and R*is H, F or CI;
and all other variables are as defined in formula 1, I-a or I-b, or as defined in any one of the
embodiments described above,
[0060] In an embodiment of the present invention, 7} isR*and R? is H, halo,
CF3, -OCF3, -(CRMR"),OR" or C;-C; alkyl; and all other variables are as defined in formula I
or I-a, or as defined in any one of the embodiments described above.
{0061} In another embodiment of the present invention, 7¥isR® and R is H, -OCF»,
methyl, -OMe, -OCHFa, F, or Cl; and all other variables arc as defined in formula I or I-a, or as
defined in any one of the embodiments described above.
[0062] In another embodiment of the present invention, Z?isRPand RPis 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, 73 is R and R® is H; and all

other variables are as defined in formula 1 or I-a, or as defined in any one of the embodiments
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(CRI9R20)110P(OR16)(0R17), -(CRI9R26)11S(0)R16, -(CR19R20)11S(0)2R16,
-(CR19R26)"S(0)2NR16R17, -(CRI9R20)11S(0)(0R16), -(CRI9R26)11 S(0)2(0R16),
-(CRI9R2 %@{z_ﬁﬂf"jﬁ?ﬁ%, -(CRI9R26)0SC(=Y")OR16, -(CRI9R26)n SC(= BEPP4M R21; and all
other variables are as defined in formula I, 1-a or I-b, or as defined in any one of the embodiments
above. 100731In another embodiment of the present invention, X1 is: OH 0 ; and all other variables
are as ded"gggg iQdf%gl;%la [, I-a or I-b, or as defined in any one of the embodiments above. [0074]In
another em ogiment of the present invention, Xi is HOO)<N Her: OH H00)(0 OH

[0064] In an embodiment of the present invention, Z? is N and all other variables arc as

defined in formula I or I-a, or as defined in any one of the embodiments described above.
[6065] In an embodiment of the present invention, R*is H or C1—C 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.
[6066] In another embodiment of the present invention, R* is H or methyl; and all other
variables are as defined in formula I, [-a or I-b, or as defined in any one of the embodiments
above. In another embodiment of the present invention, 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.
10067} In an embodiment of the present invention, R® is H or C;—Cs alkyl; and all other
variables are as defined in formula 1, I-a or I-b, or as defined in any one of the embodiments
above.
[0068] In another embodiment of the present invention, R’ is H or 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.
[0069] Tn another embodiment of the present invention, 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,
[06070] In an embodiment of the present invention, X' is OR" wherein R'! is H or C;-
Cyy alkyl (e.g., Cy-Cg alkyl) substituted with one or more groups independently selected from
halo, CN, CFs, ~OCF3, -NO3, ox0, (CR¥R™), C=Y IR, (CRYR™),C(=Y")OR',
(CRUR®),C=YINRIRY, ((CRPR™),NR'R, ~(CRI*R?),0R!, ((CR!*R?"),SRS,
—(CRPR™),NRC(=Y"R", (CRR™), NR"*C(=Y"YOR"", «(CR”R™),NR*C(=Y")NR"R",
—(CRYR™),0C(=Y")NR'R"", —(CRPR™),08(0),(OR), ~(CR"R™),0P(=Y*)(OR'*}OR'),
—(CRYR™),0P(OR (OR "), <(CRR?),S(O)R'¢, ~(CR'’R?),S(0),R %, —(CR’R™),
S(0):NR R, CRR™),S(0O)(OR™®), «(CR”R™),S(0),(OR '), (CRPR*),SC(=Y")R",
—(CRPR™),SC(=YHOR®, (CRR™),SC(=Y")NR'R"7, and R”'; and all other variables arc 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'Y is
heterocyclyl (e.g., 4- to 6-membered heterocyclyl) optionally substituted with one or more
groups independently selected from haio, CN, CFs, —OCF3;, -NO,, oxo,
_(CR]QRZQ)nC(Zys)Rhs, —(CR]QRzo)nC(=Y7)ORI6, _(CRigRQO)nC(zY':)NRI6R17’
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0' or 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. [0075JIn an embodiment of the present invention, W is -OR" wherein RIP is H or

Cr Ci2 alkyF QA UMEtR2r variables are as defined in formula I, 1-a or 1-b, fd<@ER Y ¥*ny one of

the embodiments above. [0076]In another embodiment of the present invention, W is -OR] I' 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 06717]In anathes edimentsgbihe preseptjnye m)ti W is-QRiwherein R is Cl-
C6 alkyl;'é@:l? ot el(;Ir{{\/g%able(fgiui;a{rel&a %He]#néd@o% ‘éghgl-h E@tﬁb or ég%g#rgegﬁﬁaﬁy one of the
embodimarir 4RSIV O2911003022RERAISRBOW 49 4R OB B iR @rihodich&d.af the present
invention, W' is, -NNHSO2R8; and all othervariables are as defined.in fotmula |, ha oror as defined in
any one 6\(%§§§1) pesdfirticht Rbo“\fg.RtlBREO)ﬁOC(:Y’)OR@ _(Cl{]ngbgﬂo&:Y )NR%RW’

—(CRYRY),08(0),(OR®), (CRYR™),0P(=Y Y OR**)(OR'), «(CR¥R*),0P(OR"*}(OR "),
~(CRPR®),S(OIR'®, «(CRPR™),S(0),R", «(CRR™),8(0),NR*R",
~(CRPR™),S(0)(OR'®), ~(CR¥R™), S(O)(OR'), -(CRPR*),SC(=Y R,
W(CngRm)nSC(“—“Y’)ORIS, —(CRPR™),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 embddiments above.

[0072] In another embodiment of the present invention, X' is OR'" wherein R' is 4-
to 6-membered heterocyclyl having 1 nitrogen ring atom wherein said heterocyclyl is
optionally substituted with one or more groups independently selected from halo, CN, CFs,
~OCF3, -NO», ox0, —(CRR?®),C(=Y )R, ~(CRPR™), C(=Y"OR,
—(CRIQRQG)HCFY’)NR16R17, m(CRwRZO)nNRmR”, ~(CR19R20)HOR16, —(CRingo)nSRlé,
~(CRYR™),NR¥C(=Y")R", (CR"R*"),NR"C(=Y")OR", (CRPR™), NR*C(=Y"NR'’R"",
—(CRYR™),NRSO,R'®, —(CRR™),0C(=Y")R'¢, (CR"R*™),0C(=Y")OR®,
~(CRYR™),0C(=Y " INR R, «(CRR*),05(0),(OR '), (CRR™),0P(=Y"}(OR'*}OR™),
~(CRYR™),0P(OR)(OR '), «CRYR?),S(O)R™, (CR’R™),S(0).R"®,
~(CRR™),S(O},NRRY, (CRR™),S(O}OR'®), «(CR'R™), S(0),(OR '),
~(CRYR™),SCE=YRY, —(CRPRY),SC(=Y)ORS, ~(CRPRY), SC(=Y")NR"R", and R™;
and all other variables are as defined in formula 1, I-a or I-b, or as defined in any one of the
embodiments above.

[6073] In another embodiment of the present invention, X! is:
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[0079]In an embodiment of the present invention, R6 is halo, C2-C8 carbocyclyl, or -SRI6; and all
other variables are as defined in formula I, I-a or 1-b, or as defined in any one of the embodiments
above. [OO%@HWW@? embodiment of the present invention, R6 is halo, %?ZT-@\%?&%}H\%‘%&
carbocyclyl, or -SR16; and all other variables are as defined in formula I, I-a oror as defined in any one
of the embodiments above. [0081]In another embodiment of the present invention, R6 is Br, 1, SMe,
C3- carbogyclyl, or C2 alkynyl; and all other variables are as defined.in formula |, I1-a or I-b, or as
defined in aésn\yﬁrﬁacb?l‘thelgr%bpﬁi\mﬁts a%%v 70 ftlﬂ*@n%ﬁ@nxent oﬁ‘lﬁgpresent invention, R6'
is El, halo, or CI-C3 alkyl; anck all other variables are as definedHn formula |, I-a or I-b, or as defined in
any one of the embodiments above. [00831In an embodiment of the present invention, R6" is H, F, ClI
or methylﬁgmq,a&%her rables-aré<as defined in formwa&,\gfo&é-b, or*a%‘elefined in any one of the
embodiments above. [0084]In another embodiment of the pre OHnt invention, R6' is F or CI; and all
other variables are as defined in folmula 1,1-a or I-b, or as defined in any one of the embodiments

H H H X
. . o \

N 8 > N -
L . O T g
% HN e e
o ox o N
v/\o)q P /LO/ >LO)<‘ \}/\OX‘
ol M.
N : and all

other variables are as defined in formula 1, I-a or I-b, or as defined in any one of the

embodiments above,

[0074] In another embodiment of the present invention, X' s
HO S HO pig HO e Py W
\/\Ol" \E/\O/ N T\O . HO/\\E/\O . HO/\
= OH
S NN
H N \\’ \\’ " ~
2 \/\o/ . HO/\\\/\O.I . HO/T\O Q
H

- Ao - HO\X 3¢
v o A o

and all other variables are as defined in formula [, I-a or I-b, or as defined in any one of the

-4

embodiments above.

[6675] In an embodiment of the present invention, W is -OR' wherein R is H or C;-
Ci, alkyl; and all other variables are as defined in formula I, I-a or I-b, or as defined mn any one
of the embodiments above.

[0676] 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.

[6077} In another embodiment of the present invention, W is -OR' wherein R" is C;~
Cg 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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[0085]In an embodiment of the present invention, p is 1 or 2; and all other variables are as defined in
formula |, I-a or I-b, or as defined in any one of the embodiments above. [0086]Another embodiment of

the presentRv@HiB¥9AEIudes compounds described in EXAMPLE 5 and &rhbSefidsdtiv: wo
2010/003022PCT/US2009/049449 100871Preparation of Compounds of formula | [0088]Compounds
of foimula | may be prepared according to Scheme 1. Scheme 1  100891Compounds of formula (V)

may be O@. jped from compounds of formula (1V) by reductive.eyclisati iRy a regucing agent such
e Lobalt Iy e (orm e L S S % o) i =

solvent sughab&srethandtfatcd ierfiperaluielef b 206 tieEG:dAkermatve lyf cberprobrdtsiedtformula (V)
may be ohtained from compounds of foimula (IV) by reduction under pressure of hydrogen (1-5 bar) in
a solvent SUch as methanol or ethanol in the presence of a catalyst such as Raney nickel.

[0090]Col#Minds of fdmmulen(hvilicasnbef dhtaginesdrr amestiomdind dabfdlinGlaalvinyl,
carbocyclyl, or —SR™: and all other variables are as defined in formula 1, I-a or I-b, or as
defined in any one of the embodiments above.

[GO8G] In another embodiment of the present invention, R®is halo, C,-Cs alkynyl, Ca-
carbocyclyl, or —SR ' and all other variables are as defined in formula [, [-a or I-b, or as
defined in any one of the embodiments above.

(00681} In another embodiment of the present invention, R® is Br, 1, SMe, Cs-
carbocyclyl, or C, alkynyl; 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.

16882] In an embodiment of the present invention, R® is H, halo, or C;-Cs alkyl; and all
other variables are as defined in formula 1, I-a or I-b, or as defined in any one of the
embodiments above.

[6083] In an embodiment of the present invention, R® is H, F, Cl or 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.

[6084] in another embodiment of the present inVention, R® is F or CL; 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.

[0085] In an embodiment of the present invention, p is 1 or 2; and all other variables
are as defined in formula 1, I-a or 1-b, or as defined in any one of the embodiments above..

[6086] Another embodiment of the present invention includes compounds described in

EXAMPLE 5 and compounds below:
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where R2= Me, ethyl, other alkyl by reaction with a base such as sodium hydroxide, in a solvent such
as ethanol or methanol, at a temperature of from room temperature up t0£ nyﬁstze EJ%%MI When
R2="Bu cwp@dﬂ’gg%ﬁormula (V1) can be obtained from compounds of formula {{'%9 y treatment with
an acid such as TEA, neat, or in the presence of a solvent such as DCM at a temperature of from 0C
to reflux. Alternatively, where R2= Me saponification may be effected under non-basic conditions by

treatmengwith g Lewis acid such as bis(tri-pbutyltin)oxide in g solventsuch asdoluene at a

temperature of fr\érrﬁro': m temperatute fo reflux. JOQ9K Ck mpounds df far wula (VI) cad be reacted with
a functionaliseg@(dr amine r (V) (copm ly avai)%@% %@ared o?@%o
Scheme 3) or aniamine, and a §uitable coupling ‘adent, such as S Yoty
0-(7-aza-benzo-triazol-1-y1)-N,N,N,N"-tetramethylurdbnium hexafluoro’phosphate, =~ ° |
N-(3-dimethylaminopropyfi-N'-ethylcarbodiimide hydrochloride or NHN'-dicyclohe%yk%arbodiimide in the
presence of Refiygiroxys 1,253< Bengotyiazole, i tie Presenceoia stifble base such a8, T
diisopropylethg/l?(ﬁriethyl@%n inert @ e uch as t furan, \Q
N,N-dimethylfarr \ami e, or dicklofomethafic at & tgmperature of abgut room tempegajure, to obtain the
compounds of formula (VII). Altérnatively, compounes of formula (YIIp can be obtairnededirectly from
compounds of foimula (V) by reaction with an amine or hydroxylamine DNHR (VIII) in the presence of

a Lewis acid-suéh-as trimethyk inium incasqi¥ient such asDEM;
temperature up] mmperq .[8Q921Co hds.of formul
to Scheme 2. m R2,0 ggz@g ing H2;HNa .acid,

catalyst, solvent-agent,solvent acastael,yssogtvliegnatnd,H 2 i
solventA'_a.-A21A' AX1AX 14 -1- #.22.000X0, ( 11)00

HO\/\O,§ o] e HO\/\O,E o] e HD\//‘-\O,g o) ¢ HO\/\O,H 0] £ HO\/\O,“ O e
N i i & t ok i A
z
A§ 0 )( ’ Q( Br ™ Br Z}\ & i
Nt % N N N
H o H D H o H "o H "o
HO"\_#
}:N\ O\IO O\IO G\IO
O N HOW_ . B HO il -l H N0 .
u N F \/K e g E v/ MO y
., o 2%3 Q. ” SA SN
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[0087] Preparation of Compounds of formula ]
{0088] Compounds of formula I may be prepared according to Scheme 1.
Scheme 1

R
1
HOL O DNFR (V) oNa s .
o0 LO0 hase or acid, coUpling agent, L H
- R
R ¢ rd Rz H o[ St e ¥ Ri) oo bt ¢ S b
2 Ay Nt R 2N " AT — )
AdTS Al ! 1 Al
O — A - 7
Zh 2
N
N
O "o H ©

i (v v

s
H ©
fvin

N
H ©
(1)

DNHRR, Lewds Acid,

R+ gppropriste substituert, n=1to 4

R2= Me, Et, lower alky, Bu

AliA’= CRIN Ra= approprizie substituent where DNHR may inciuds, bt ie not firited to,
abroad range of substituted and functionalised
Indroxytamines (VI 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 (1) 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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00,(IX)0y(x)0a)1(IV)11 R1= appropriate substitutent n=1,2,3 or4 x=1, 2 m=1, 2 M= any metal X'".
X2= halogen OOQBﬁCompounds of formula (1) may be obtained from compounds of formula (XII) by
reaction wittP &' 4M13%8%f formula (XIV) (incorporating appropriate substith ﬁ{gﬁi‘i‘}g"?ﬁ%“é’ presence of
a catalyst such as tris(dibenzylideneacetone)dipalladium (0) or palladium (Il) acetate, a base such as
potassium phosphate or cesium carbonate, a ligand such as Xantphos or

2 dicyclofigulpaasphinGetGid UsoRaReRYIRIPRRIN.8 stilabia SeueH AR Ipliene of DME, ata

temperature of from room temperature to the reflux temperature of the solvent, or under microwave

irradiatiot#82@l temperé&tomepofuidm{tocnd60C C@&nmg%ﬁmmwmn%ﬁﬁﬁmp%ﬁé}ed from
compoungi. 1 fornila G P iraslien wihanineweanie e s dad ek puanide in the

presence of a catalyst such as tetralcis(triphenylphosphine)palladium (0) in a solvent such as DMF at
a tempersitiienbfebrassoienererfimetbenr dernttsrpwalisapadiatoir e dvanirerdre BF FEd<100C to

190C. C‘%Eﬁ%%%ﬁ?a?f@%U@Q?ﬁd%%{}&mﬁ%%%ﬁﬁﬁ‘(wm%%%%_ﬁ%&%&Q&%{ﬁ@%@” with a

diazotizing reagent such as sodium nitrite in a solvent such as acetone in the presence of an acid such

as sulfurioeeideaf\a tsntysetaent otramreabmed oM tenfsbratirdhfallswWae LY #eatitahtsithe
inteimedigledige Q ﬁ%%?[g&%eeﬂs@ HesR eedsnena halide sall sueh as-patassim pslidgedrempounds

of foimula (X) may be prepared from compound of formula (1X) using a halogenating reagent such as

bromine, e EodfEstaslisndgs rifoHiessnsenditirnibihE9stawa ce bralisade s sush pyhiitie-at a
temperatyre Af fM0GH 2 PO QRN AEMRERA S +SOTRRAMRAS i forfuiA (xhBavka oRigiRed

commercially or'prepared using methods described in the literature. Alternatively, compounds of

formula (B8P May be pfepapestesef dorapdundd srtdwiared mithsmigapdormirsbiydexeripsitor the
foimation,okGOMPOHARS (SOLIRECA ramﬁa&éﬁg&aﬁmé&&gm%% Rt daipusian(Xilhenay be

prepared from compounds of folinula’(X) using the methods described for the formation of compounds

of formuIé@@l}W?@ﬁi%@?ﬁBBﬁﬁ&gws_f : @(@.‘Wﬂﬂ%ﬁéﬁ%ﬂhkbﬂky éYafgrﬁquﬁt(Vlll) may be

g::ehpear;idg@m&&mﬁéiﬁ%&{d@@%ﬁemw,emwr&iﬁ@mﬁ Symibstin youieoulinadiuSehame 3.
hydrochloride or N,N'-dicyclohexylcarbodiimide in the presence of N-hydroxy-1,2,3~
benzotriazole, in the presence of a suitable base such as diisopropylethylamine or triethylamine
in an inert solvent, such as tetrahydrofuran, N,N-dimethylformamide, or dichloromethane at a
temperature of about room temperature, to obtain the compounds of formula (VII).
Alternatively, compounds of formula (VII) can be obtained directly from compounds of
formula (V) by reaction with an amine or hydroxylamine DNHR (VIII) in the presence of a
Lewis acid such as trimethyl aluminium in & solvent such as DCM, at a temperature of from

room temperature up to reflux temperature.

[0092] Compounds of formula (IV) may be prepared according to Scheme 2.

Hz“\éi:“]n
) VY s o
L0 0 ho g OO DNENO, acid, o OngO MO, ) 0 50 - :
R2 zzmenaitng R2 solvert ¢ R2 & catalyst, seiverﬁz x? g:zaiysﬁ‘lhgaind, e m R‘i]
. ; se, solver 2
227N tNHE soivent Afr SN jUres X2 af Sy heat I A '

3
I l ! 1 A I A A
o}

Scheme 2

0
o} Cl) {x) 0 | ) &) Cl) X6 a ?(X“) © i {v)
M,(CN),., \ 0.0 / ‘ - i i
catalyst, solvent R2 i) NaNO,, acid, R1= aporopriate substiutent

rest Azl;irN“a Iohert i ime .2
A Ma any metal
N—;/JI X1, X2= halogen
(X

-

[0093] Compounds of formula (IV) may be obtained from compounds of formula (XII)
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0 (L)(LN(VIika) R'R"CO, Solvent Reducing agent, Acid Or R,0,RP R'R"X X= leaving group base,
solvent (VIlII-b [OOQ%Primary or secondary alcohols of general formula (L) may be prepared using
methods d&8c3&E% e literature. They may be reacted with N-hydroxy %ﬂ?ﬁ%ﬁ%ﬂ c‘g}é’{%ﬁ%’g a
phosphine and coupling reagent such as diethyl azodicarboxylate to provide compounds of general
formula (LI). [0096]Compounds of general formula (LI) may be deprotected using hydrazine or methyl

hydrazi [ lami g - VI
oo e O By e Ao AR B R R R i s

sodium triswetsry beratyaridelchoditm(dfmepbdshyaitelodipetadepyiidinepalakomHd such as
formula (UML) e B e o et i i e i £ B e
such as Ridihytdehine s sonend! Srdditortiomarobipbank atnprblideingarexgiainingscnt general
formula (BM}'Pﬁ)at a temperature of from room temperature to the reflux temperature of the solvent, or
under microwave irradiation at a temperature of from 70°C to 150°C. Compounds of formula
(XII) may be prepared from compounds of formula (X1} by reaction with an inorganic cyanide
such as zinc (II) cyanide in the presence of a catalyst such as
tetrakis(triphenylphosphine)patladium (0) in a solvent such as DMF at a temperature of from
50°C to reflux or under microwave irradiation at a temperature of from 100°C to 190°C.
Compounds of formula (XI) may be prepared from compounds of formula (X) by reaction with
a diazotizing reagent such as sodium nitrite in a solvent such as acetone in the presence of an
~ acid such as sulfuric acid at a temperature of from -25°C to room temperature, followed by
treatment of the intermediate diazo compound with urea and then a halide salt such as
potassium iodide. Compounds of formula (X) may be prepared from compound of formula
(IX) using a halogenating reagent such as bromine, in a solvent such as dichloromethane in the
presence of a base such as pyridine at a temperature of from 0°C to about room temperature.
Compounds of formula (IX) may be obtained commercially or prepared using methods
described in the literature. Alternatively, compounds of formula (X1I) may be prepared from
compounds of formula (XIII) using the methods described for the formation of compounds
(XI) from compounds of formula (X). Compounds of formula (XIIT) may be prepared from
compounds of formula (X) using the methods described for the formation of compounds of
formula (XII) from compounds of formula (XI).
[0094] Hydroxylamines of formula (VIII} may be prepared using methods described in

the literature or the synthetic route outlined in Scheme 3.
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[0097]Anilines of general formula (XIV) used in cross-coupling reactions described above may be
prepared b using methods described in the literature or according to Scheme 4. Scheme 4  Where
R1 is an optiOAHABE%Ruent group, n= 04 Fr= alkyl, cycloalkyl, vinyl, Snggfmfg/ﬂf%tﬁjted
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(tg'%hgﬁﬁlg)hosphine)palladium, at a temperature of from room temperature to reflux to give
compou mula (LII). The nitro group may be reduced using methods described in the literature
such as reaction under an a&imospheresafifyydeagen at a ressure*ﬂﬁfw}@gvﬂ_to 5I attmospheres, in the
presence of a ®afalyst sush asadfiﬁ‘ﬁﬁpf‘i??'@&?ﬁ?fné andh VERPSfich B8 ethanel ongthyl acetate
at room temperature, to givgycoripounds of formula (D[“ JAnilines of formula ()?IV) may be

prepared according to Schéme 5. Scheme 5 o i
(t) (L (Vi)

RR"CO, Solvent
Reducing agent, Acid

o Re MR

— o
RR"X \g
X= leaving group
hase, sclveni (VIIl-b)
[0095] Primary or secondary alcohols of general formula (L) may be prepared using

methods described in the literature. They may be reacted with N-hydroxy phthalimide using a
phosphine and coupling reagent such as diethyl azodicarboxylate to provide compounds of
general formula (LI).

[6096] Compounds of general formula (LT} may be deprotected using hydrazine or
methyl hydrazine to provide hydroxylamines of general formula (VIil-a). Compounds of
formula (VIlI-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 (ViIl-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).

[6697] Anilines of general formula (X1V) 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, soivent NO NH,
NO, 2 .
2MXn Reduction
R1] Ri],
R1]n s =
} R (it R™ )
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 (L1I). The nitro group may be reduced
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[0100]4-Bromo or iodo anilines of formula (LIV) may be reacted with 2 equivalents of a strong
organometallic base such as n-butyllithium in a solvent such as TI-IF at a tem&)erature of from -100C to
-20C folloW&d Waéﬂ?é?@n of the intermediate aryl lithium species with an ef&cr W&' e as trimethyl
silyl chloride to give compounds of formula (LV). [0101]Iit will be appreciated that where appropriate
functional groups exist, compounds of formula (I) or any intermediates used in their preparation may
e fUrther SR YRRSE, e anB A TAe HAntALd aynAc e MENAs AmRIOMSHOSH AR, Qrigation,
reduction, ortleavage reactions. Particular substitution approaches include conventional alkylation,
arylation zlpetssoarylafiom hoylattnosplifaeylatiths, tralegenafiosatatystirehfesrpaliatonnegi coupling
procedures; [0 For ﬁfé}R' > AL Rramide Etﬁgﬁoiég%%@%%@% ﬁ%ﬁ%ge{(tj Jo aryl iodides
using a F%?éégﬁ%rler%%%%n em%%%g%a%%%%% source such as sodiurn iodidé, aegatalyst such as
copper icgicpandadfdanddachldg.trans-N,N-dimethy1-1,2-cyclohcxane diamine in a solvent such as
1,4-diox d heating the Jeaehan Mixiuis,aLigflyx femperate.Aind ialkylailages may be
converte@?ﬁfryl iodidesl y treating the sﬁ%ne?v%?g anfio Ide sourc?a s%gch as iodine monochloride in a
solvent siichear dichloromethane with or without Lewis acid such as silver tetrafluoroborate at a
temperature from -40C to reflux. [01Q3]In a further example primary amine (-NH2) groups may be
alkylated using a reductive alkylatioplpr cqass employipssanaldehyde or a ketone and a borohydridc,
for example sodium triacetoxyboro e’or sodium noborohydyide, in a solvent such as a
halogenated hydrocarbon, for example 1,2-dichloroethane, Qran alcohol such as ethanol, where
necessary in the presence of an acid suct'¥s acetic acid at around ambient temperature. Secondary
amine(-Nglhgroups may,0e similady.alieviated emalaying An aldeide, (10dn 2 duther.pragpple.
primary’jrdnlégfor secoﬁlﬁ@@nﬁﬁe&%’%upé msay be c_on@_erlg?j intg amic?e groups (-N%CO%‘ or
-NRCORY) dfiong yiegionrktyliatibasermygibesachigydtoymanctisn wwithsaphasphbibrizite gaigehtaide in the
presence,ofa Basgosuey %dé?g]}é%@&ﬂgw Jﬂ@iﬁﬂ'&?%@ ﬁ&%%&iﬁk@ék@ﬁﬂﬁ?&@%@é@%& g by

r cacidint eo able

reaction with an appropriate carboxyli e presence of a suit coupling agent such HATU

(047- azatberiwythide shch-ps ity Nl whleradayiugivivermsxaiisorofmospn id)in a suitable solvent
such 25 Jieferometape: HY s MR GIPURSTA RS foRvRHtERaRIP Syllpnagge aroups

(-NHSOZR' or -NR"S02ZR’) by reaction with an appropriate sulfonyl chloride in'the presence of a
suitable isasensusts aSfriethiddhhinany atstmabiaeoiehisthras dietdrsmehbn &Beary or

secondary.aning.g W@ﬁe%@ecﬁgﬂgﬁg% IR HERAMRURS A NGO NBR L BLHNRGNRR") by

reaction with an appropriate isocyanate in the presence of a suitable base such as triethylamine, in a
suitable gethstiosustties dightsastinathadlnatifolaspixtivtier (PRII2)he el Pudsuienysatisp#bduction of a

nitro (-NQZ).grayp, Mﬁi@@ﬂ&ﬁ%ﬁﬁ%ﬂ&%ﬂ@&ﬁ@aﬁeﬁytaam, fRicx@MRIR Rydragan in the

presence of'a metal Catalyst, for example palladium on a support such as carbon in a solvent such as
ethyl acefarepletiariodhionplg smetsansicflternatively, the transformation may be carried out by

chemical ifgtion usiRg ot aaMPIA RURAIRkS S HOAIABIL the Phessice-kan Agranebsas

hydrochloric acid. [0106]In a further example, amine (-CH ) groups may be obtained by
reductionisigi@ilEsKeb NI fspeicmepie oy e atan R Wydrgensiinea sp yey iedippe HpBRO §ERNIn the
pfesenceagfcaﬁpsl?dcﬁ@%ataf@gmmedpa%ﬁ@m%ﬁ&ﬁdw@ﬁ.%%tm&sﬁétzﬁan%aﬁeey nickel, in a
solvent such as an ether e.g. a cyclic ether such as tetrahydrofuran, at a temperature from -78C to the
reflux terspBieittsachiahb seipeane and heating the reaction mixture at reflux temperature. Aryl

trialkylsilanes may be converted to aryl iodides by treating the silane with an iodide source
such as iodine monochloride in a solvent such as dichloromethane with or without Lewis acid
such as sitver tetrafluoroborate at a temperature from -40°C to reflux.

[6103] 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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[0107]In a further example, amine (-NH2) groups may be obtained from carboxylic acid groups
(-CO2H) by conversion to the corresponding acyl azide (-CON3), Curtius rearrangement and
hydrolysis SPR& &Nt isocyanate (-N-C=0). [0108]Aldehyde groups (-EHFHTHAY B t8nverted to
amine groups (-CH2NR'R")) by reductive amination employing an amine and a borohydride, for
example sodium triacetoxyborohydride or sodium cyanoborohydride, in a solvent such as a

halogenaled iudiagarban. (of arG AesorgmStianss of Analsohol sHel s s liagal, where

necessary in the presence ofa such as acetic aci ambient temperature. [0109]In a
further exampled digetadiegradpsmaayrberconveidediotolafikehyirgestps fGRH=CHR the use of a

Wittig or Wadsworth-Emmor cli Si 1 0 onate under
ctandarc L b s e o ol S B 8B 045, 146

101101 Adgehydeagroubs by dedabttinedebsnredfctionteblestengrogpgetsucislaBATO 284 er nitriles
(-CN) usi liso lalumini dride in, I t lternatively, aldehyde
aroUps mia D o B Y ot known to
those skiieldéntthekhes fiditiEsehgropsla2eNinaybpcomyebtedbinte ttbintrradisoading acid
group (- CO2H) b iq-or base I rolysis..de ' f R4 If:R.is.t-butyl,
acid-cata%%é%prg%ﬁg%gcﬁn Eiﬁ%ﬁ%%ﬁﬁ %¥%§iﬁpﬁv§gy&§§§#§gﬁ?ﬁ%@%ﬁ%ﬁ% glr?il(?:}cgéc]ig%% ch as
trifluoroapeticraricin antabledmss, sohheatt toethylvmatenenewitiebls kwdrganssdicid such as hydrochloric

CoNHR R B e P coupine
agent, SUSHEONRR ior aSBEABNRSBIVEDY seastiens Withioreppeoraiats [SrysiFalihboressaeasie,
carboxylig ﬁﬁlg&%@ﬁl&? %C{l‘?&ﬂp?ﬁjnm{e?%§§1§R%‘le§isglifcnt, such as dichloromethane.
[0105] An amine (-NH;) may be obtained by reduction of a nitro (-NO,) group, for
example by catalytic hydrogenation, using for example hydrogen in the presence of a metal
catalyst, for example palladium on a support such as carbon in a solvent such as ethyl acetate
or an alcohol e.g. methanol. Alternatively, the transformation may be carried out by chemical
reduction using for example a metal, e.g. tin or iron, in the presence of an acid such as
hydrochloric acid.
[0106] In a further example, amine (-CH,NH;) groups may be obtained by reduction of
nitriles (-CN), for example by catalytic hydrogenation using for example hydrogen in the
presence of a metal catalyst, for example palladium on a support such as carbon, or Raney
nickel, in a solvent such as an ether e.g. a cyclic ether such as tetrahydrofuran, at a temperature
from —78°C to the reflux temperature of the solvent.
[0107] In a further example, amine (-NH,) groups may be obtained from carboxylic
acid groups (-CO,H) by conversion to the corresponding acyl azide (-CON3), Curtius
rearrangement and hydrolysis of the resultant 1socyanate (-N=C=0).
[0108] Aldehyde groups (-<CHO) may be converted to amine groups (-CH;NR’R™)) by
reductive amination employing an amine and a borohydride, 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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COZ2H to -CH2COZ2H) by conversion to the corresponding acid chloride (-COC1) followed by
Arndt-Eistert synthesis. [0114]In a further example, -OH groups may be generated from the
correspon&fﬁgzg’é’l@?:(‘éz.ﬁ -CO2R"), or aldehyde (-CHO) by reduction, usinﬁ(%?;f[@%g??/ﬁi‘é”ﬁ’)complex
metal hydride such as lithium aluminium hydride in diethyl ether or tetrahydrofuran, or sodium
borohydride in a solvent such as methanol. Alternatively, an alcohol may be prepared by reduction of

h e Acid(- ) s ' - \ent such
toanychR IO, or by e B e e roups may be
converte@ (hbt)eaviriglgsdtpd) suoty dsistdiogtelmmomehsdifdayioxyugdlpscdvett ssches
alkylsulfqQnyloxy, ,8..1ri I Q@ Je.0.h- f group
cmim con e L e B e A st
chloride isiapatoyentigd twidioogriom{(sryvdidhldrosaekibad)néhyield the corresponding chloride. A

b . jethylami in, ' : : ol, ph I
ase (e.g4{1§ yamln%%%gg (E?(ggggliﬂd@% %859%9@&9%%@ ,&ﬂ%kﬁ%n%%%r}iﬁ'ﬁ Sigghel, pheno

or amide groups may b Ing“a phenol or amide with an‘alco n a Solvent such as

tetrahydrofdsH by teedpresenes ot apsddaphiniesis. depdphineyopros phafies andRaH Bci‘&\i_a@@tyéuch as
dnaiazadcatanda k- AlemalEARHAlNNMAK bR asriaver bh

diethyl-, diisoprs qn
deprotonaét?SOnBu?sa?Xgea S ase e.g. sodium hydride followed by subsequent addition of an

alkylatingatyéhoseasietasagit atkyh hatiseus Yol 20107003022PTT W $200/0293 %I $7tomatic
halogen ﬁ% gﬂﬁ)%?’ i&m _Ef?%lfﬁ%ﬂg?oﬁ@@ﬂtbe subjected to halogen- metal exchange by treatment

with a base,]sé)r example a lithium base such as n-butyl or t-butyl lithium, optionally at a low
temperatl{tblH.g. aroukdriredisreidarvans sichAb ranhydsturdad ame ﬁﬁ@ﬁﬂﬁdgﬁﬁﬂgg\\’/\_ﬁm—an
e'GC”PD'tt'%Wﬁﬁ%%M&%maﬂ%gs%%tatzQaﬁné%%ﬁ@mek%neefefr%i%%mamea pduced
by using N,N-dimethylformamide as the electrophile. Aromatic halogen substituents may alternatively
be subjested &5 Fa{EUenpe palidtiusalvedsppeBschtiipsemethaetons, to introduce, for example, acid,
ester, cyggipy gmide, anyl, hetarand eyl Ayt 4Bigs A3PINRSHISIINENS- cavitablsProcedures

which may be employed include those described by Heck, Suzuki, Stille, Buchwald or Hartwig.
[0118]Arératicthafoler @ubshyravscriep MsburiErRrRdEIs oI @EARCEHEM followddreaction
with an aplpﬁggﬁg&w%{gﬂgﬁg'[e such as an amine or an alcohol. Advantageously, such a reaction may
be carried out at elevated temperature in the presence of microwave irradiation, [01191The

compouriéd blthe predart finfbetioran ceSietFurpfonasapaeryisRthieMEKcatrvRy R activation
(primary @sﬁéﬁyé)ga.@b‘gi’jrsm&h?ﬁie%@ﬁ@gt%mgﬁeﬁe;ﬁ%% faesondapassayRkandascribed
of the present invention havi

below. The compounds IC50 of less than 5 all (more preferably less

n
than 0.1 RS RSBt A B AR D O I B R BT A BESE SR QI BT 1050 of s

than 5 'V'%@Mﬁieéﬁi‘?aas*aboé%ai&%s,%MMH%M%H&%%%&%qwﬁéﬁr}ﬁ%9-afé\f%dmgst preferably
less than 0.01'MM) in the MEK activation assay of Exam§llre 2, EC50 of less than 10 MM (more

preferabljerussiamnf thimarenanieee ¢ ilrabiDasding oy o3gRle MbiupraurmpiyTetepdn®. 1 MM)

in the cell, prolietatien aseavpfdrsamnle3vangies 5ératof lessithansieniVidmarairiaiembly less
than | MM, even more preferably less than 0.5 MM, most preferably less than 0.1 MM) in the ERK

phosphofhlfin assaydekelnsprens mry he sRIEERAEN I FBHE STROPS0TTHes I e st ARRE OF
includes g emMABS IO {BTuaPrRaiNareulifBhyloxy, e.g. trifluoromethylsulfonyloxy or

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

the art. For example, an alcohol may be reacted with thioyl chioride in a halogenated
hydrocarbon (e.g. dichloromethane) to yield the corresponding chloride. A base (¢.g.
triethylamine) may also be used in the reaction.

[6116] 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, ¢.g. triphenylphosphine and an activator such as diethyl-, ditsopropyl, or
dimethylazodicarboxylate. Alternatively alkylation may be achieved by deprotonation using a
suitable base e.g. sodium hydnde followed by subsequent addition of an alkylating agent, such

as an alkyl halide.
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composition) comprising a compound of formula | (and/or solvates and/or salts thereof) and a carrier
(a phailnaceutically acceptable carrier). The present invention also includes a composition (e.g., a
phatinacei€2%8#38%ition) comprising a compound of formula | (and/or B6//AESUARHY salts
thereof) and a carrier (a phannaceutically acceptable carrier), further comprising a second
chemotherapeutic and/or a second anti-inflammatory agent such as those described herein. The

present sitions gre useful for inhibiting abnormal cell arowth or treati roliferative
'disorderiﬁq;lpﬁammal e?%f}}%fﬁ%lg?r%ﬂf*ﬁg%%ggﬁ%ﬁ@g&?ﬁﬂ?ﬁ%ﬁ%{f‘gﬁ’ %s%‘%}%??)%?r%ra@%ﬁgg%%@
inflammateiziciselses: inyatmrmemaivichg,. bhsentumex fodgle |7 hepradenst sonipsumbistaner ¢dnufybsitions
are also %ﬁ%%lnf%r %8%«“%9 an %%oiépnmgrn > disease, destrugtive Roggog‘;gg{(gggh%oliferative disorders,
infectious |sea‘se1,)V|ra isease, fibrotic disease or neurodegenerative disease in a mammal (e.g.,
human). Exahnpledotsuoil diseagesidisdrddhsamclodecgizibete srandwiabatisivahsplisations, diabetic
retinopathy, retinopathy.of prematurity, age-rel ' i | idigpathic
puimonars BT R S e e o
disease, elsngeptive. heandtiturdppeusolistitrmatosisy elyamtracisplantbgestion, machéxia, stroke,

septic shg eart failure, or tr lant rejecti Izheimer's, di | [ athic
main, anch e T e S n iSGr
pytomgga@jMQ@MN%IWEMNLB&@ME}BWb%m@ ;Sgiﬁ%ﬁbrmgfp@m B’h@hé Wt
eenion BHES HIFRAING ROl ANK R AL IMAL SN A ARPRPIRRWHATIY Sefciency.
uremia, hypbthyroidism, inflammation, arthritis, and post-operative pain. Neuropathic pain is
associatd@iRh numerdusroaiditidrecwbibhtinsindeiafialsenaitng posebpeitiva salacyhertom limb

pain, burg. Ry Joil AL NEMAIBIR S IEBRMRR UG AnARAhERRGRalRL aUSalgia, diabetic

neuropathy, plexus avulsion, neuroma, vasculitis, viral infection, crush injury, constriction injury, tissue
injury, limbhdamagedieny aytiehtis paiinoantnbeveatniedpbiethvdevethe teemeridrat relronsesystent and the
central nggy&gﬁf%/es@%mggﬂ)%?ﬁhe present compounds and compositions are also useful for treating
pancreatitis or kidney disease (including proliferative glomerulonephritis and diabetes-induced renal
disease) [A1ld $hammal &g compaands [J1bsprhteprdvemtiedrapourad Edhsbnsppastiors Bratitso useful
for the pr tj i tation. | : man)- _ fvention
includes %&t&%\%ﬁn ?ti%g%?g%}ﬁc@r%%gggﬁ&%ﬂ%%%g%r%bﬂy&perpéﬁ%%%?gl\?e& gfgjﬁr%%%il% a

g ; !
mammal (Eepnéumasspreorapdsiay kedrhitkisterifep epsaidundnemdicothwrtpBueREmy kffeesieamount of

a compoypho Rz (@Rlionsalvales ediasalie eisall A rampRslipal e ahAlROcluded
in the present invention is a method of treating an mflammatorg diseasé in a mammalécei.a%%fdhuman)

comprisinyBmetisterisgenddidanarhal G et iapelaaally i ablydess cer of formula

| (andlor solatss eprliRrsaliadnsiaan ar AFamRe SR DRISal I2BITNGSREN inyaqtion inludes

a method of inhibiting abnormal cell growth or treating erproliferative disorder in a mammal (e.g.,

human) cetip#iEngsasmidiBeemried sBfesnednensahanth B ralfetimer prefeatiivd ssribantlotM coifibound of
formula 1 (30d/Qr BOWAIPR s than 0.5 LM, most preferably less than 0.1 pM) in the cell proliferation

assay of Example 3, and/or ECsq of tess than 10 uM (more preferably less than 1 uM, even
more preferably less than 0.5 pM, most preferably less than 0.1 uM) in the ERK
phosphorylation assay of Example 4, are useful as MEK inhibitors.

[6120] The present invention 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). 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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and/or salts thereof) or a composition thereof, in combination with a second chemotherapeutic agent
such as those described herein. The present invention also includes 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 | (and/or solvates and/or salts thereof) or a
composition thereof, in combination with a second anti-inflammatory agent such as those described

herein. [04261The present invention includes amefhod.of featingRp augimmwig disease, destructive

bone disorder, proliferative disorders, infectious disease, viral disease, fibrotic disease or
neurodege_rm@imnvm@l@éa@@,id@tmammme.@gqﬁ@mmh&mﬁ@ﬁ@q@mﬁaim&w@%@%smam&hal a
therapeutically efigglixe AROUILAf & fRmnaund;of tatmula ) (BRdiprselwales AndiSalisherrai er @
composition thereof, and optionally further comprising a second therapeutic agent. Examples of such
diseasesAtigh e pclirdedarapecisiadubitisend complieanorsiwiaoesdwhwmispatinpprsinopathy of
prematurity; agestelated maciay degsapiRlion. hetacaiamas idianathic ptmonastirosis, rhinitis
and atopic dermatitis, renal disease and renal failure, polycystic kidney isease, congestive heart
failure, n@e#mmﬁttssss§,a‘kgaﬁ{$rm@ﬁmrfé@é@ﬁ@ﬁw@@ﬁésua@@ﬁ@mé,rgwtﬁlévr@epph@aﬁtumi|ure,
organ rapRHIRpLISIRGHoR AMeheliens AisERSe.CRIARIGALBEN ORI AT, ANG iRl fections such
as HIV, hepatitis (B) virus (HBV), human papilloma virus (1-IPV), Cytomegalovirus (CIV!V), and

E pstein-B‘ﬁﬁWﬂEf» @Eska,. qmtyihﬁ@_(phé@éﬁam%mr@ﬁq eneand iedion. ol irbaimeg Hakersatitis or
kidney disgase incleging.Rreliferativealamenilensridis adiabriesindesedenalsippase) in a
mammal (e.g., human) comprising administering to said mammal a therapeutically effective amount of

a compotienat fesprigap (are SH B ko maaadarish bW orud danpissiian WarediBahd optionally
further CO@?E&%ﬂ@9&??&9&@#&3%%?5{%&1{-iL%ﬁﬁLEhﬁd?ﬁ%é@ Hispaerioninclydesia method for

preventing of blastocyte implantation in'a mammal (e.g., human) comprising administering to said

mammal assheieipd titnmhreficculge sny BB slefieRry of e RYPeARaR Ao AE a RN
thereof) af. 4 GAMRRSoR.hrreth-anshontanalyHEher GOMRISING A R a0 haTapsiic daent.

[0129]The present invention includes a method of using the present compounds for in vitro, in situ, and
in vivo diagHekisdpdeintisannafonannrananiéasabrgiiiing bnhgvdeikes path@iodical conditions.

1013011t {5 alserfelieyritnandie SempRRUALs Rfsthe-HasHRLINGRIRN £ uropathy,

' plexus avulsion, neuroma, vasculitis, viral infection, crush injury, constriction injury, tissue
injury, limb amputation, arthritis pain, and nerve injury between the peripheral nervous system
and the central nervous system.

[0122] The present compounds and compositions are also useful for treating
pancreatitis or kidney disease (including proliferative glomerulonephritis and diabetes-induced
renal discase) in a mammal (e.g., human).

[0123] The present compounds and compositions are also useful for the prevention of
blastocyte implantation in a mammal {e.g., human).

[0124] 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
and/or salts thereof) or a composition thereof. Also included in the present invention is a
method of treating an inflammatory disease in 2 mammal (e.g., human) comprising
administering to said mammal a therapeutically effective amount of a compound of formula 1
(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 ] {(and/or solvates
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abnormal cells more sensitive to treatment with radiation for purposes of killing and/or inhibiting the
growth of such cells. Accordingly, this invention further relates to a method for sensitizing abnormal
cells in a mammal (e.g., human) to treatment with radiation which comprises administering to said
mammal an amount of a compound of formula | (and/or solvates and salts thereof) or a composition
thereof, which amount is effective is sensitizing abnormal cells to treatment with radiation. )
0131]Admyni i he.compounds of the present invention (hereinafter the "active compound(s)"
E:an b!e efrfgeigg’g%ﬂgﬁ%&fﬁ% Qo thAT AL elRrroTomdivetivpouits: tedbedsitAbagtigp. These

methods ifd0tRuehalsrhwiesidntriddadesial ropt injection (including intravenous,
subcutanggqﬁﬂg}]ﬁ@%"}%%uar intravascular or in us%?r{ﬁ%%%gﬁﬁf %Fa?&qg%%%&éﬂéﬁﬁﬁ%%ﬂon.

[0132]The amount of the Hstiss S PEIHERL fhenibtarar) wiltipeislepeddentsanitha osukiert heing

treated, tRelsEvRe tjosi e tistvdanruaoaiion, etate of.agministragion, the disposition of the
compoungl%g%hﬁ gié&%et(i)osﬂ.gf t@%{)r scribin p%&ysicia_n. Hobl\r/%\?e %H?A%ﬁ‘ééfﬁ\tl%g ﬂﬁ%ﬁéqgsin the
range of about 0.001 to about g pét dyweighhpercdayd prefdndalyabu KOAPoK 35
mg/kg/da¥ ?h%m@écdbdd/i@edxﬂoses. For a 70 kg human, this would amount to about 0.05 to 7 g/day,
preferablygabgpt 0.05 tg,about 2.5 g/day. In some instances, dosage levels below the lower limit of the
aforesaidggng}; may bghgg}ﬁgsﬁ%hl Gt R A ettt chigestistlllargesi desesMAYRE, employeld
without catSiHg Ry hasdiful disteretintpravided dhat suehiarggr.doses ar {éjrstdivi_ded into severa
small doggs:fok gpﬁréi(ﬂjéa%%onrta%r%ughout the day. The active cc?rl%%ac;sﬁh" ¥ g Sﬁésﬁp%hgﬁiﬁs a sole
therapy or Iﬁ? combinationwith One F%Fe“&ﬂéﬁ%&ﬁ@?dﬁ&t@mﬁﬂdmﬂﬁﬂﬁﬁ@fﬂiﬁﬁ%ﬁﬁgf@r example
those de$¥fBerHeetIBuTinwonjtint fkeatr Rt MRS aghieyed by way of the simultaneous,
sequenti@h@gﬁ%qﬁ@égf«ji%?iggo% the. individual components ok?otregt‘r)n}fgé f};[@fg]éeﬁ@i@ﬁqqﬁétes
pharmaceutical composition maﬁ%?%%ﬂﬂﬁfﬁ@?ﬁ@qwatwws@mm fommialrpaminisii@tion as a tablet,

capsule, PAIF e sus aiaar eledsedounuaiions. alipy SHSpesion, 1 parenteral injection as a
sterile sQiyipNcAHHRETIBLQ,E U|SEI1 n, for topical administration as an oi _Fﬂ 6t'€Eream or for rectal
administration as a sUpposnory.DP% Wafr‘ﬁélf@ﬁﬁbﬁ%@?ﬁm@@iﬁﬁm ayrbiatind it dpsage forms suitable

for sing|é%&ﬁ%ﬁ%ﬂmﬁgﬁmﬁséﬁm@ﬁ%ﬂﬂ@%j%@&gg@@%&@g@s&on ill include a

conventiggalsphgsm ical carrier or excipient and a compound accor ing fo é“ﬁli%%ﬁ?iﬁ]as an
active ingred?ent. In%gt(jﬁd%gﬁ%ﬁt%a\y Yﬁgﬁj%’ép%‘?ﬁélﬂ%‘??éai@@%%ﬂﬁhémﬁa’hﬂeal agents, carriers, and

adjuvanf?."f@ff?ﬁ]%ﬁiplam&g@atﬁumﬂahaﬂﬁ@m&ﬁpg@@é‘gépﬁgﬂug §0I§E[ic9cr}1(s é](c‘)ﬁrazsst:stpensions of active
gly

2 C .
compoundsgAdnsicH] s sqlutions, for example, aqueous pro y'lt_ane ag%ﬁasg sol_utlons.
Such dgzgge forn?sgggﬁgeag%?fa%%&ﬁgﬁgréGlfsi?ﬁésﬁlér&?l[emﬁwmmnmﬁeumw carriers include

inert dilﬁ%%fé’%%‘m&%:awﬁﬂéﬁ dedaraiiqly or@anigsolvental Bg&m%ﬁ%'{gm}\%ompositions may, if
desiredcgQmiBiaRIY ﬁgo@l/fv), and Epstein-Barr virus (EBV),

[0127] The present invention includes a method of treating pancreatitis or kidney

disease (including proliferative glomerulonephritis and diabetes-induced renal disease) in a
mammal (e.g., human) comprising administering to said mammal a therapeutically effective
amount of a compound of formula ] {and/or solvates and salts thereof) or a composition

thereof, and optionally further comprising a second therapeutic agent.

[0128] The present invention includes method for preventing of blastocyte

imol e ) . .
piantation in a mammal (e.g., human) comprising administering to said mammal a

therapeutically effective amount of a compound of formula [ (and/or solvates and salts thereof)

or a composition thereof, and optionally further comprising a second ther
[6129]

apeutic agent, _
The present invention includes a method of using the present compounds for in

Vitro, in si 1Ry i i i
0, i sity, and in vive diagnosis or treatment of mammalian cells, organisms, or associated
1sms,
pathological conditions. .

[6130] It 1s 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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ingredients such as flavorings, binders, and excipients. Thus for orql adm_lnlstrgthnt,etarl::ﬁtt: Scac():rr\]tggmg
o ipients, such as citric acid may be employed togeth_er with various disinteg Lonas

tarch, alginid a d and certain complex silicates and with binding agents 'such as sucrose, g laun and

thaa[((::ihaz ?Alx?jlgiltico?glly lubricating agents such as magnesium stearate, sodium lauryl sulfate and ta

[ iti imi Iso be employed in soft
i . Solid compositions of a similar type may a : (
oftgnhusccja f;l'Jl f%r tablgtlng ps rFeosesr ferY d maFt)eriaIs, therefore, i.r!clude Ia_ct_ose or m|II_< suga: ano|I high
?nnolecirlar %v%ié%?%élygﬁyieng giycors &/h‘éﬁcﬁ&l}%@s b persions furtalixig ase Gasiredipr gra

gnt ) - i i ' tening or flavoring
administrafibHitre astiverreinpdisrid ;‘**?ﬁ%“;}?i?;‘*’- gﬁlﬁ%{?&gggﬁé&gg:{gﬁp%ﬁ%?h@d@@ﬁ{g, together
agents, Cgmﬁﬁﬂs%%%ﬁq%e‘%ﬁt%zﬁgﬁfgr%m% Glyeenuahetsinompoondbif Ationsiiqreaor

(T cbsopiontsspac s e ATe e
i.b ent, to those s . Ies,
(I;%rgfrr?gggﬁical S?l%%scgiﬁw gc%%%%' ﬁ?r‘?ba%?npany, Ester, Pa., 15.sur;.th Eglg%ré) (Dlgza.erated
AT S B Y e
' ' thane IC . _ ' |
M L S S ek el A
EDCI 1-Efﬂ§g3§i(g'0§i$ﬁé@ﬁylEm&mmﬂhyﬁgaﬁbmgrﬁ}gpr Wg@ﬁmﬁggdenai routes, parenteral

injection (including intravenous, subcutaneous, intramuscular, intravascular or mfusion),

topical, inhalation and rectal administration.

[0132] The amount of the active compound administered will be dependent on the
subject being treated, the severity of the disorder or condition, the rate of administration, the
disposition of the compound and the discretion of the prescribing physician, However, an
effective dosage is in the range of about 0.001 to about 100 mg per kg body weight per day,
preferably about 1 to about 35 mg/kg/day, in single or divided doses, Fora 70 kg human, this
would amount to about 0.05 10 7 g/day, preferably about 0.05 1o about 2.5 g/day. In some
instances, dosage levels below the lower limit of the aforesaid range may be more than
adequate, while in other cases sti]] larger doses may be employed without causing any harmful
side effect, provided that such larger doses are first divided into several small doses for

- administration throughout the day. The active compound may be applied as a sole therapy or in

combination with one or more chemotherapeutic or anti-inflammatory agents, for example
those described herein. Such conjoint treatment may be achieved by way of the simultaneous,
sequential or separate dosing of the individual components of treatment.

[0133]

[0134] The pharmaceutical composition may, for example, be in a form suitable for
oral administration as a tablet, capsule, pill, powder, sustained release formuiations, solution,
suspension, for parenteral injection as a sterile solution, suspension or emulsion, for topical
administration as an ointment or cream or for rectal administration as a suppository, The
pharmaceutical composition may be in unit ddsage forms suitable for single administration of
precise dosages. The pharmaceutical composition will include a conventiona] 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, and adjuvants,

[0135] Exemplary parentera] administration forms include solutions or suspensions of
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[ [ [ PCDUS2009/049449
hylamine Et20Diethyl ether WO 2010/003022 _
EfTNJCr)I-e(;-xzabenzotriazoI-1-3/1)-N,N,18P,N'-tetramethyluronlutr)n hexta\.ﬂuorI(E))pF'hgng\:tgfJ T
i i [ -Hydroxybenzotriazo (
chloric acid HMNDiatomaceous earth HOBt_l en: zole '
%?ITd%g(reomonochloride IMSIndustrial methylated spirits LHMDSLithium bis(trimethylsilyl)amide

MeOHMethanol MgSO4Magnesium sulfate Na2SO4Sodium sulfate
active compounds in sterile aqueous solutions, for example, aqueous propylene glycol or
dextrose solutions. Such dosage forms can be suitably buffered, if desired.
[0136] Suitable pharmaceutical carriers include inert diluents or fillers, water and
various organic solvents. The pharmaceutical compositions may, if desired, contain additional
ingredients such as flavorings, binders. and excipients. Thus for oral administration, tablets
containing various excipients, such as citric acid may be employed together with various
disintegrants such as starch, alginic acid and certain complex silicates and with binding agents
such as sucrose, gelatin and acacia. Additionally, lubricating agents such as magnesium
stearate, sodium laury! sulfate and talc are often useful for tableting purposes. Solid
compositions of a similar type fnay also be employed in soft and hard filled gelatin capsules.
Preferred materials, therefore, include lactose or milk sugar and high molecular weight
polyethylene glycols. When aqueous suspensions or elixirs are desired for oral administration
the active compound therein may be combined with various sweetening or flavoring agents,
coloring matters or dyes and, if desired, emulsifying agents or suspending agents, together with
diluents such as water, ethanol, propylene glycol, glycerin, or combinations thereof.
[0137] Methods of preparing various pharmaceutical compositions with a specific
amount of active compound are known, or will be apparent, to those skilled in this art. For
examples, see Remington's Pharmaceutical Sciences, Mack Publishing Company, Ester, Pa.,
15.sup.th Edition (1975).

EXAMPLES
Abbreviations

nBuli n-Butyllithium

CDCl, Deuterated chloroform

CD;0D Deuterated methanol

CH,Cl, Dichloromethane

DCM Dichloromethane

DIPEA Diisopropylethylamine

DMF Dimethylformamide

DMSO Dimethylsulfoxide

Dppf L1’ -Bis(diphenylphosphino)ferrocene

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

Et,O _Diethyl ether

38



NBSN-Bromosuccinimide Pd(PPh3)4Tetrakis(triphenylphosphine)palladium(0)
Pd2dba3Tris-(dibenzylideneacetone)dipalladium(0) Si-PPCPre-packed silica flash chromatography
cartridge: %QB%W‘@&/@, Biotage SNAP 0 or ISCO Redisep0 SCX-2lsolutd & ¥ita 4448 orbent with
a chemically bonded propylsulfonic acid functional group. THFTetrahydrofuran [0138]General
Experimental Conditions [0139]NMR spectra were recorded at ambient temperature using a Varian
Unity In OMHz) spectr ter i iple reson: 1 , I%'T'ﬁ‘&’z" shifts are expressed
in ppm %%iﬁ\f[gto tetramethy%{?ﬁg&.z%%ﬁ%%%%gﬁgg?ﬁﬁ%ﬁ%{rﬁnﬁ%‘%ﬁ%&en use%l?:l%r = broad signal, s
= singlet, d = doublet, dd = dbabidduublespbattriplet, g = quartet, m = multiplet. [0140]High Pressure
Liquid C atography - Ma v (LCMS) experiments to determine retention times (RT)
and assﬁ%itned mass ions wer %%?%%?h[gg%éing one of the following methods. [0141]Method A:
Experimé&hperformed on a Wetersdaisioeasiss ZQ quadrupole mass spectrometer linked to a Hewlett
Packard 100 LC systeml\(\fi‘fpe%g&ge%gg%g%%ctor. This system uses a Higgins Clipeus 5micron
C18 100 x mm column and a1 ml7/ minute flow rate. The initial solvent system was 95% water
containinig8Q%6 formic acid (Solfem #oid

IC1 fodine monochloride

IMS Industrial methylated spirits

LHMDS Lithium bis(trimethylsilyDamide

MeOH Methanol

MgS0O4 Magnesium sulfate

NayS50, Sodium sulfate

NBS N-Bromosuccinimide

Pd(PPhs)s Tetrakis(triphenylphosphine)palladium(0)

Pdydbas Tris-(dibenzylideneacetone)dipalladium(0)

Si-PPC Pre-packed silica flash chromatography cartridge: Isolute® SPE,
Biotage SNAP ® or ISCO Redisep®

SCX-2 Isolute ® silica-based sorbent with a chemically bonded propylsulfonic
acid functional group.

THF Tetrahydrofuran

[0138] General Experimental Conditions _

[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 (Rt} 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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and 5% acetonitrile containing 0.1% foitnic acid (solvent B) for the first minute followed by a gradient
up to 5% solvent A and 95% solvent B over the next 14 minutes. The final solvent system was held
constant f6¥ @ 1S Minutes. [01421Method B: Experiments performed SWHWﬁéWi‘-‘I%tform LC
guadrupole mass spectrometer linked to a Hewlett Packard 1-1131100 LC system with diode array
detector and 100 position autosampler using a Phenomenex Luna C18(2) 30 x 4.6mm column and a 2

ot et IR N O D ARSI AT ARG B IREAIE ST ASANE ) oo

5% acetontle aining ic'acl ven ort st 0.50 minutes followed by-a gradient
up to 5%gselientud and°95etveotvénnB MiérstHeaneld dvarithaes: Théfimaltso Nidatfydterivovas held

constant for. a further 0.50 m'nutt Plgﬁjﬁzlfjflgl?%ﬁ{g (;: Experiments performed on a PE Sciex APl 150
3 1y . e
EX quad?gﬁtgfél ‘rﬁaaS:geZ%sgg?rso?ﬁle%r inked toa m?adzu LC-10AD LC system with diode array

detector #Hd 225 positidethoddsabyplernmsinig reoontabiinGy B/ 861% Bl@temdolumidmaade3rmsy minute
fow rate e SOEN SYSIER 135 A IRLFABTG NI L0GH oI QOSATER (salyent A)and

0% acetosrqﬁri e wit solvent B), ramping up to 10% solvent A and 90% solvent B over 4
minutes. Tepfintieohtrmasystamsives: ichoormstemforad TUrA R 056 tminuteduho ladiaeidd D:

Experiments pergumer o a1l Teehnalosios lawr chiomateapiiy s seegiiometey inked

to an Agiflént chnologies Series 12 system with diode array detector using a Zorbax 1.8

micron SBxC1% 30ekoifrilareotdimme QitfodfarBicadidirnivstiod fardhd Aesiditid soivdet Sdertwas
95% water contajni 05%tri cefi j 9 itri ini %
ifloron i B D B B e 15
minutes. Spiserfinaksdhidrogystanionasindier foi{stamuies-a further 1 minute. 101451Method E:

Sxpermapisperiormeq Aaa égﬂgg&ﬁgmg&q&&@a%‘5@_&@@@1%99@@@3@1@3%1&9&%};9@%3'inked

to an Agilent Technologies Series 1200 LC system with diode array detector using a Zorbax 1.8

micron SBXEU8Betx 2nkatntocoRiimadith 016 AP Likiarrefiow thateo dehapiitiaiseivieitdsydfem was
95% wat ,5&%&%@{&&%99%’{0&%9@@&5@&?@%@9'}1@%&%@{&% ARFlenileLONRIARY AQ5%

trifluoroacetic acid (solvent B), followed by a gradient up to 5% solvent A and 95% solvent B over 9.0

minutes. TheesedmsclveemsystenndisHeldreogstaiit 160 % fuptseminhiS . [DLAcpaieenivayand
experimenys JEls GRIUSH R Y610 PRraal izt fr iy B in0IA QAL PR RR G ICh

uses a sing1e-mo e resonator and dynamic field tuning, which give reproducibility and control.

TemperaBirvdrehmmimsothedinpesalskmvadicanty pdd wasenupte dhplpaireiRshed.
[0147IEXAMALE 1 MEKASI. Mé%a%h&%&%%&%ﬂ@l%mg&{m@@ﬁ%&ma” mutant

MEK1 expressed in insect cells is use _ ] )
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 mmutes.
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%
triflucroacetic 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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as source of enzymatic activity at a final concentration in the kinase assay of 15i1M. 101491The assay
is carried out for 30 minutes in the presence of 50gM ATP using recombinant GST-ERK1 produced in
E.Coli as SHBstaté@9¥H8sphorylation of the substrate is detected and quaftied¥eMPHIHRF reagents
supplied by Cisbio. These consist of an antiGST antibody conjugated to allophycocyanin (XL665) and
an anti-phospho (Thr202/Tyr204) ERK antibody conjugated to europium-cryptate. These are used at a
final concentratlon 1 and 84 espectively. The anti-phospho antibody recognises ERK1
dually ph%sp%oryla 05 andtf‘yg] . When both antibodies are bound to ERK1 (i.e. when the
substrate is phosphorylated) energy transfer from the cryptate to the allophycocyanin occurs following

excitatlo 40nm, r I gence b mi te that is.proportional to the amount of
phospho Ia1 h substfgseg—%mdgéed uore%sca }\Z'[%I%s anté\w‘(f:]'tgtzfl usPQg a multiwell fluorimeter.
101501 Ciri¥junds arémhﬁadlml@h&ﬁ@mddnmmmmmmntthdﬁgshyw&se@ndzmacflnaﬂDWd

concentration in th assé?Xilo/ 101511 h 1050| defined ﬁsthe concentr [O}] t which a given
In

fIvity ar d tlon mt mase assa .
compoun(f ac]}lneves% i feSntrol. (‘1(8?8 ues are ca culated U%I Lfit software

package {#Bt$jon 2.0. 5')" hiDdE2Y Tk editiedcounn faudioihikampteceshilvitar éﬁ;lMS@”Hf lsggethan
0.11AM in the ssa E%Fﬁ) ? am le % Cl%gsl%s EDXﬁQ\IyI gthR Iﬁgslagf(me K& vatlon assay)
a

[0154]Consf) fn y ac expresse in insect cell as source o¥ enzymatlc
activity. [0d66&T hedgsayif cbvsieg ﬁﬁﬁﬁﬁ@@mmimdﬁypﬁm& mgmgmmﬂamm@

recombi G EK1 producged | Coali & ft detected
ond cuaihed Fehogteny é%s%oaiz% %%Egzﬁg"fﬁéﬁ% L <M%E%W;é°m%§§ Mti% -
antibody EBHugatseijocatippteyodty ani mmea*&)a enstephosdho ¢ antibody
conjugat d%?i:, é) ) ﬁartee The i3 nt| spho ant§ %cgﬁgnlsesn%E gﬂl&phlosphorylated
on Ser2| §'st Qul o%”%yng } e(%sp gry ate onp Ies are und to MEK
(i.e. Whe@mbaphubﬁmtéas ﬂihrﬁ(}ﬁm&l’ﬁg&ﬂwenﬁ gy rarhsietifradieshecdryptdtetBREE dilopttirencyanin

occurs fo OWI C|tat S 34Qnm resultlng in f%uo sceﬁce beln %mélxeaio tls rogortlonal to the

amounto osp ?y‘lsaPe 0S ra%edﬂir dtiee ra&?u%resgc%r%céé%r uéding a’mutticwell fluorimeter.

occurs following excnatlon at 340nm, resulting in ﬂuoresccnce bemg emitted that is
proportional to the amount of phosphorylated substrate produced. Fluorescence is detected
using a multiwell fluorimeter.

[0150] Compounds are diluted in DMSO prior to addition to assay buffer and the final
DMSO concentration in the assay is 1%.

{0151] The ICs; is defined as the concentration at which a given compound achieves
50% inhibition of control. 1Csq values are calculated using the XL{it software package
(version 2.0.5).

[0152] The title compound of Example 5 exhibited an 1Csy of less than 0.1 pM in the

assay described in Example 1.

[0153] 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-MEK]1 produced in E.Coli as substrate, Phosphorylation of the substrate 1s
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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[0156]Compounds are diluted in DMSO prior to addition to assay buffer and the final DMSO
concentration in the assay is 1%. [0157]The IC50 is defined as the concentration at which a given
compound™4RRAMIBE38, inhibition of control. 1050 values are calculated YsHYHE Lt Cottware
package (version 2.0.5). [0158]EXAMPLE 3 Cell Proliferation Assay [0159]Compounds are tested in a
cell proliferation assay using the following cell lines: [01601HCT116human colorectal carcinoma
(ATCC) [9161i hu mali t 1 | ine intaj in
MM e e LB L e S ot S P
incubatorn@63i@slis drensdedeyiracabl plapsyae 000 oetsrnellanthgftarainoats tisgare

o an Sh e o I  E  B A et anc
generatembdmaﬁqesde_mctiﬁh@lrmcqmﬁiimwtwtddelm@mldfiMHﬂ ff_éllea'g@fd@(fand therefore proportional
to the nugpsg of cels el Rt ARLASASNSISAHEING RumHEL A W AMmELR I AA he

EC50 is defined as the concentration at which a give compound achieves™50% inhibition of control.
IC50 valu2slafe cnictiatsiusingdhes)t fit Ebftware package (version 2.0.5). [0165]In this assay, the

title ComeBi@ﬂ of Exarﬁlg‘lselés%)@ @éﬁ%@gs%S&%éﬁgtf&?gt%19“&'%93&%8&%&&?@ achieves

50% inhibition of control. ICs values are calculated using the XLfit software package (version

2.0.5).

[0158] EXAMPLE 3 Cell Proliferation Assay

[0159] Compounds are tested in a cell proliferation assay using the following cell lines:
0160 HCT116 human colorectal carcinoma (ATCC)

[0161] A375 human malignant melanoma (ATCC)

[0162] Both cell lines are maintained in DMEM/F12 (1:1) media (Gibco) supplemented
with 10% FCS at 37°C in a 5% CO, humidified incubator. '
10163] Cells are seeded in 96-well plates at 2,000 cells/well and after 24 hours they are

exposed to different concentrations of compounds in 0.83% DMSO. Cells are grown for a
further 72h, and an equal volume of CellTiter-Glo reagent (Promega) is added to each well.
This lyses the cells and generates a luminescent signal proportional to the amount of ATP
released (and therefore proportional to the number of cells in the well) that can be detected
using a multi-well luminometer.

[0164] The ECsy is defined as the concentration at which a given compound achieves
50% inhibition of control. ICso values are calculated using the XLfit software package (version
2.0.5).

[0165] In this assay, the title compound of Example 5 exhibited an ECsq of less than
0.5 uM in both cell lines.

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

(6167 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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[0166IEXAMPLE 4 Phospho-ERK Cell-Based Assay [0167]Compounds are tested in a cell-based
phospho-ERK ELISA using the following cell lines: [0168]HCT116human colorectal carcinoma (ATCC)
[0169]A3 78U EHCATAHG nant melanoma (ATCC) WO 2010/003022PCT/F§3008/8484%%¢%0170]Both
cell lines are maintained in DMEM/F12 (1:1) media (Gibco) supplemented with 10% FCS at 37C in a
5% CO2 humidified incubator. 101711Cells are seeded in 96-well plates at 2,000 cells/well and after

further 20007 B, e G o AREy B LA T adD ol S A i EAp Il o 2

h, fixe With forma Wlng
blocking with EIUB@F@/&BS% fmed%eﬂ@a&mmmﬁededm&mnﬂmary antibody (anti-phospho ERK from

rabbit) ovl ht at4 @gelﬁllseasree ({éﬁt{g@g V\ill B %pl d %ﬁgsgvgai\lﬁéllé rescent, %} and

detection c llular p- IS per Yormed using an antl -ra tsecondary anti ody conj gated to the
fIuorescm)m@ﬂamﬁeréﬁﬂcdyeemt@tmlaf pootyesindfhe fBdfédadtee. i aHakrsatgamwintgtihie Acumen

oS EF T Bl 2 T B A A A S
conqentrﬁbﬁn\aﬂwhlmbrgwth@ﬁﬁﬁWd%‘éhte‘iﬂe@&@igraa¢ mwmmwm pagsiihe and the
max'm“’?ﬁ': ﬁﬁ@%%%e K Malyes g %Uﬁgng?‘éﬁglgxtg% '3115 ?:?éﬁ‘@!%re% g%fé{g\'xﬁ'?é‘ 1£10-5)-

[0173]In ssa e compoun an EC50 of ess Mn
HCT116 daN Ar@um@gmmmmﬁagcmm sfmwm@ma&&{g is performed using an anti-rabbit

secondary antibody conjugated to the fluorescent Alexa Fluor 488 dye (Molecular probes).
The fluorescence is analysed using the Acumen Explorer (TTP Labtech), a laser-scanning
microplate cytometer, and the Alexa Fluor 488 signal is normalised to the PI signal
(proportional to cell number).

[0172] The ECs; is defined as the concentration at which a given compound achieves a
signal half way between the baseline and the maximum response. ECs; values are calculated
using the XLfit software package (version 2.0.5).

[¢173] In this assay, the title compound of Example 5 exhibited an ECsp of less than
0.5 uM in HCT116 cell line.

[0174] SYNTHESIS OF ISOINDOLONES
[0175] 2-Fluoro-4-trimethvisilanvl-phenvlamine
{6176} Method A, Step 1: (3-Fluoro-4-nitro-phenvl -trimethvisilane
' F
"
o5
[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(PPh;)4 (16.2 g, 14 mmol) was added and the mixture was
hieated 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,Q, and the combined organic residues were concentrated in vacuo.
Purification of the resultant residue by flash chromatography (510, eluent 98:1:1
pentane:CH.Cly:EtO) gave 76.7 g of the title compound as an orange oil and also mixed
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[0175]2-Fluoro-4-trimethvisilaiwl-phenylamine [0176]Method A. Step 1:
(3-Fluoro-4-nitro-phenyl)-trimethvisilane 1017714-Chloro-2-fluoro-1-nitro-benzene é%gZ , 0.55 moll
was dissoEYIHIPEAES (208 ml) and hexamethyldisilane (306 g, 2.78 méfy WaE24Hdd+4&rgon was
bubbled through the mixture for 20 minutes, then Pd(PP1-13)4 (16.2 g, 14 mmol) was added and the
mixture was heated under continuous flow of argon at 150C for 1 hour. A balloon filled with argon was
then fitted and the mixture was heated at f rther.6Q_hour Qli i re,was
diluted W?fﬁclt:l 'aﬁ%ﬁﬁ?&%%?ﬁoﬁg g%eécrg%l fé%rd&@%%%cg '?gra %a%iséh%gg{\s/\ﬁgs%gg ]vvit ’T‘l%th ge? t20,
and the dorgbimedim@@rrﬂcﬁrgsiﬂthesii@emmpnuethm@dﬁrﬁﬁaigj&Iﬁarif}éhwdlbtﬂi\éfi@sdwdhﬁﬁesidue by
flash chr t iQ2, el 1. ntane;GH2(125E120) pave 76,7190 the 4 pound
as an orﬁ%% %ﬁ?ﬁgggbgm?xegﬁg %%’E:%]gﬁgi § €Eh|xe<§%ff§?:’tio'rfs \%2}’,28 (:o%mztl)?rll’edgnjl %%nc ntrated,
then distillBJ$110C, 6 Mbhod erp2fi thbroTodetintib titdaonmivnatiuioverall 83.9g, 71%). 'FINMR
(DMSO0-d6) 0.30 (9H, s), 7.56 (1H, d, J = 8.02 Hz), .67 (1H, dd, J = 11.49, 1.14 Hz), 8.10 (1H, t, J =
7.66 Hz). [0178]Method A, Step 2: 2-Fluoro-4ﬂgsilanyl-phenvlamine [0179]A slurry of 10% wt.
0.

ghietn

palladium on carbon (4.0 g) in IMS (25 mL) was gdded to a solution of
(3-fluoro-4-nitro-phenyl)-trimethylsilane (62.0 g, 0.29 ry@jl) in 'MS (250 mL) and the reaction mixture
flushed with nitrogen five times then hydrogen three times. The reaction mixture was then stirred under

3 bar pregpure) of hydragen,af sFampiempeialidkatosA Resds (4 e eacNe e wasdaen purged
with nitrogen again before filtering throughe a_pad of Celite Q with ethgl acetate washings. The filtrate

was concdSHHB AR Poatide i RISEN S T P IR & o it Be A A B FdwthBlr 830 g,

quantitatige)rdabtibiVHR { @ E Gl3h 40Q M detB @i iidd theh Hydtb b iidted fnded STHIR)r BB 1H, t, J =
8.16 Hz), 3.78 (2H, s), 0.26 (9H, s). [0180]Method B, 2-Fluoro-4-trimethylsilanyl-phenylamine

[0181] ToBIEBIBASIP HSHBRRE- S HEfor > B ARRIALIEOF 245G ARG (TSR FE i 4 hours.

The reaction mixture was then purged with nitrogen again before filtering through a pad of
Celite ® with ethyl acetate washings. The filtrate was concentrated under reduced pressure to
give the title compound as a light brown o1l (53.0 g, quantitative). |H NMR {CDCls, 400- MHz)
7.16-7.09 (1H, m), 7.10 (1H, d, J = 7.75 Hz), 6.81 (1H, t, J = 8.16 Hz), 3.78 (2H, s), 0.26 (SH,

8).
[6186] Method B, 2-Fluoro-4-trimethylsilanvl-phenylamine
10181} To a solution of 4-bromo-2-fluoro-phenylamine (114 g, 0.6 mol) in anhydrous

THF (750 mL) under inert atmosphere at -78°C was added a 1.6M solution of nBuLi in
hexanes (1500 mL, 2.4 mol) dropwise keeping the internal temperature below -60°C. The
reaction mixture was treated 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 | hour
period and poured into ice-cold 2M HCI (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 (NapSOy), filtered and concentrated to give the title compound as
a light brown oil (89 g, 81%).

[6182] 2-Amino-S-cvang-terephthalic acid dimethvl ester
MeC._.O
NH,
NC
o” "OMe
[G183] 2-Amino-5-bromo-terephthalic acid dimethyl ester (15.0 g, 52.1 mmol), zinc
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THF (750 mL) under inert atmosphere at -78C was added a 1.6M solution of nBuLi in hexanes (1500
mL, 2.4 mv%P dropwise keeping the internal temperature below -60C. The reaction mixture was treated
dropwise # %ﬁ’é’@‘?@% mL, 2.0 mol), keeping the internal temperatur@ﬁ@f&%?‘-’%@?ﬁe reaction
mixture was allowed to wain, to OC over a 1 hour period and poured into ice-cold 2M HC1 (ca IL). The
mixture was vigorously stirred for 10 min, then the organic layer was separated, washed with water

followed t luti | ' i cgngcentrated to
aive the (1L SO e T B e e s
dimethvl estet) [@d83@&pamind i5-Didin 65 ferep atltbile acidltin echytiestai1Be0dggBaet manol), zinc (11)
cyanide (6.11 g, 52.1 mmol), and tetrakis(triphenylphosphi [ ) (3.04, 2. ). were
capen B B R ) e e oAU IO 1O A B SMTRAE T
reaction mixtureowasdeatédatrdd 0 fon3timimted s/ ithelnot orcentt&tedinanddho pfedcesultant residue

was triturated with h ter (100 ml), and.the product collected by filtrati [ etifl pound
e = darkCOl 55 SO (U 5 Ghot N R & A B S i o AT S
(IH, s), 3@9-[BM1SE), MBEIIBH, &).1[01I8432-BrShidEs ovein 3-f6reithp Bid AciHd shStdvl @3tes).[0185]To a
suspension of 2-amino-5-cyano-terephthalic acid dimethyl ester (11.6 g, 49.5 mmol) in hydrobromic

reaction fiik§die was sirBadmbodon0tareplidés: l¢op ! whasker(7.1 g, 49.5 mmol) was added
as a solution in hydrobromic acid (10 ml, 48%) apd, th@ reaction mixture stirred at OC for 10 min before
heating at 65C for 1 hour. The reaction mixture was fooled to room temperature, diluted with water (50
ml) and the resultant mixture extracted with ethyl ate (3 x 20 mL) The aqueous fraction was filtered
to recover un-reacted 2-amino-5-cyano-terephtkafic~&Cid dimethyl ester (7.1 g). The combined organic
fractions were washed with brine (20 ml), dried (Mg&Q4). and concentrated in vacuo. The resultant
residue was subjected to flash chromatography (Si02, gradient 0-50% ethyl acetate in cyclohexane) to
yield the tk8Ebmpound &g wmm@rfcf@m@-ﬁwarm?mhﬂ@ﬁ@i@, domrhsgseen sl Xmg,s), 8.19
(1H, s), 4404 (@3 iHRE o acid (20 ml, 48%) at 0°C was added am aqueous solution of
[0186]2-Cvano-5-(2-fluoro-4-trimethvisilanylphenylamino)-terephthalic acid dimethvl ester
[0187]2-Bodmo: SHoyand-ienepHiHdlimh SR dinbtndaeSter (620uay;a8 dimedal) 02€ for 30 minutes.
fluoro-4-trimethylsilanyl-phenylamjne. (419 2.3 01), 4,5-bis(diphenylphasphin ?1@9
cimetny T D D e b mbach o Tk S DR .

48%) and the reaction mixture stirred at 0°C for 10 min before heating at 65°C for 1 hour. The

reaction mixture was cooled to room temperature, diluted with water (50 ml) and the resultant
mixture extracted with ethyl acetate (3 x 20 mL). The aqueous fraction was filtered to recover
un-reacted 2-amino-5-cyano-terephthalic acid dimethyl ester (7.1 g). The combined organic
fractions were washed with brine (20 mi), dried (MgSO4) and concentrated in vacuo. The
resultant residue was subjected to flash chromatography (SiO,, gradient 0-50% ethyl acetate in
cyclohexane) to vield the title compound as a brown solid (1.0 g, 7%). 'H NMR (CDCl,,
400MHz) 8.43 (1H, s), 8.19 (1H, s), 4.04 (3H, s), 4.00 (3H, s).

[0186] 2-Cvano-S-(2-fluoro-4-trimethvisilanvlphenviamino}-terephthalic acid

MeO._.0O
H F
N. J\:
si”
NC /‘x
07 "CMe

[0187} 2-Brome-5-cyanoc-terephthalic acid dimethyl ester (620 mg, 2.1 mmot}, 2-

dimethvl ester

fluoro-4-trimethylsilanyl-phenylamine (419 mg, 2.3 mmol), 4,5-bis(diphenylphosphing)-9,9-
dimethylxanthene (62 mg, 0.10 mumol}, potassium phosphate (486 mg, 2.30 mmol) and
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tris(dibenzylideneacetone)dipalladium (0) (29 mg, 0.05 mmol) were suspended in dioxane (20 ml) and
the resultant mixture purged with argon. The reaction mixture was heated at reflux for 16 hours. The
reaction wRLHIHERRA%y the addition of saturated aqueous ammonium dHSHFEYSIR%20 mI) and
the resultant mixture extracted with ethyl acetate (3 x 20 mL) The combined organic fractions were
washed with brine (20 ml), dried (MgS0O4) and concentrated in vacua. The resultant residue was
subjecte lash_chrom 0 | a the title
compouniT ALt B e S I s P IRLE eI B et
101881614:2)Iémcbtbmaﬂﬂmmhmmwpmmdmﬂmmpn»dfdmmemmmhd@l@lata’afb@@'rc acid

e sima e To e B R oAb e e
(1 g) andsobisain (B0chldrivié uhexasmmtm(g@%mgr@@o miﬁitﬂ)ifmlllmﬁ@zﬂeli)’l sodfiund-bordieydride (285
mg, 7.50 dp’lﬁ‘&‘[gt ec'P&fg Ehf?a%%ﬂa{‘%? {%ﬁ@@{#ﬂﬁ ROt '%Pge% ?ﬁagggiéj:&{ae&?ﬁx&m f€ Were

observe e redction turne e reaction mixture as stir for 1 hour. The reaction

was f|Iteredvan@bth@fﬁtraieimhwndmtwﬂm“&a@gﬁﬁddqoﬂ@ﬂdé@_re@i@mmby WS subpelieatGafish
Cromalog P?é/ 2K f%é%@gr};&@%gef QSRR WG s camRoagAs 2 Erun solid

(138 mg, 4 4 18 min, 2M-1-H+ = 745 (100%), 73 (25%).
[019016-(P ettt -Rodo ﬁbﬁérm%mﬁﬁﬁ} T=ohkd-2,3- dlhydro 111-isoindole-5- carboxylic acid methyl
ester [0191]To a solution of 6-(2-fluoro-4-trimethylsilanyl-phenylamino)-1-oxo-2,3-
dihydro-1H-isoindole-5- carboxyllc acid methyl ester (284 mg 0.76 mmol) in DCM (5 ml) at 0C was
added a §188bn of iodinE dibmyendotibm ¢ hndsifia : i IR0 EHORO MMO -1H-

isoindole-5-carboxvlic acid methv] ester

MeO._,0
g F
I\Nf\
7 NPy
d
N
H o |

[0189] To a solution of 2-cyano-5-(2-fluoro-4-trimethylsilanylphenylamino)-

terephthalic acid dimethyl ester (300 mg, 0.75 mmol) in methanol (15 ml) and DCM (2 mi) at
0°C was added silica (1 g) and cobalt (XI) chloride hexahydrate (357 mg, 1.50 mmol) followed
by sodium borohydride (285 mg, 7.50 mmol). During the addition of the sodium borohydride
large amounts of effervescence were observed and the reaction turned black. The reaction
mixture was stirred at 0°C for 1 hour. The reaction was filtered and the filtrate concentrated in
vacuo to provide a residu that was subjected to flash chromatography (8102, gradient 0-20%
methanol in DCM) to yield the title compound as a brown solid (138 mg, 49%). L.CMS
(Method B): Rt =4.18 min, 2M+H" = 745 (100%), M+H = 373 (25%).

[619G] 6-(2-Fluoro-4-iocdo-

henviaming)-1-ox0-2.3-dihvdro-1H-isoindofe-5-

carboxvlic acid methyl ester

MeO. .0

Iz
Q

[6191] 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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The reaction mixture was stirred at OC for 4 hours. The reaction was quenched by the addition of water
(10 mL) then diluted with saturated aqueous sodium thiosulfate solution (10 mL) The resultant mixture
was extrack® AR acetate (3 x 20 mL). The combined organic fractiBhd” WHSAEY with brine
(20 mL), dried (MgS0O4) and concentrated in vacuo. The resultant residue was subjected to flash
chromatography (Si02, gradient 0-7% methanol in DCM) to yield the title compound as a brown solid
(220 mg,.68%). LCMS .(Method B 2

(019216 A BT DAL oD A ool TSRS DS R 850 0103170 a
suspensigddafdr (- WMH@EZIGlﬁdg-ﬂimr@(bammwjtﬂmﬁeﬁ dcmdm -dddiisoihieldfbecarhoodic dcid

methyl ester. (220 m mmol) in IMS 7 us,$0 drox lution (1.3
mL, 1M, T@ flnzlﬂwoli? q‘@e ] %W}?(tﬁire Was (\36% §¥§ or3 r?o%rgt%m% W 19}1 ﬁ%% solids
dissolvedrghie o Gactionsmixtaneastas! mttcentra(éd mh/pdmdc{mﬁmemm&andtmeﬂesmm

solution was aC| ified to.pH -5 by dditio pus h droc Cld pltate to
P kS L AR e S S e R
compourio@e ptbroaid ﬂﬁllﬂtlemmpgumﬂﬁm%)rmm&d\@ﬂ@adﬁ)ﬁm 3 GNR Mitetid<ERIERNH'" = 454.
[019416- 52 Eluoro MQ&Q th%rgwamlno) 1-oxo-2,3-dihydro-111-isoindole-5- carboxylic acid
(2-vinvioxy- etﬁlox ‘}amlde
[0195]6-(2-Fluoro-4-iodo- phenylamlno) 1- -OX0- -2,3-dihydro-1H-isoindole-5-carboxylic acid (209 mg,
0.52 mmgd)l g(Z vmylog( _ ) q5 mmol), EDCI
hydrochlor d9 109 mg; o ¥4+ ' v rwere “mDMF (10 mL).
The reactarbmixticecids stirred at room temperature for 16 hours then concentrated in vacuo. The
resultant residue was dissolved in ethyl acetatg 44 (10 mL), washed with aqueous saturated sodium
bicarbonate solution (10 mL) and the aqueous fraction gxtracted twice with ethyl acetate (2 x 10 mL).
The combined organic fractions were washed @ briie RO mL), dried (MgS0O4) and concentrated in
vacuo. The resultant residue was subjected tg TtaSh chrématography (Si02, gradient 0-10% methanol
in DCM) to yield the title compound as a browgrsglid (100 mg, 40%). LCMS (Method B): RT = 3.32
min, 2M+H+ = 995.

[0193] To a suspension of 6-(2-fluoro-4-iodo-phenylamino}-1-0x0-2,3-dihydro-1H-

isoindole-5-carboxylic acid methyl ester (220 mg, 0.52 mmol) in IMS (7 mL) was added

aqueous sodium hydroxide solution (1.3 mL, 1M, 1.30 mmol). The reaction mixture was
heated at 60°C for 3 hours, during which the solids dissolved. The reaction mixture was
concentrated in vacuo to remove the IMS and the resultant solution was acidified to pH ~5 by
addition of aqueous hydrochloric acid (1M) causing a precipitate to form. The product was
collected by filtration and dried under vacuum at 45°C to yield the title compound as a brown
solid (250 mg, >100%). LCMS (Method B): Ry = 3.07 min, M+MeCN+H" = 454,

10194] 6-(2-Fluoro-4-iodo-phenylamino)-1-0x0-2.3-dihvdre-1H-isoindole-5-

ﬁ

[0195] 6-(2-Fluoro-4-iodo-phenylamine)-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 pL, 0.56

carboxvlic acid (Z-vinvloxy-ethoxv)-amide

\/O\/\o

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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[0196]EXAMPLE 5: 6-(2-Fluoro-4-iodo-nhenylamino)-1-oxo-2,3-dihydro-1H- isoindole-5-carboxylic acid
(2-lwdroxv-ethoxy)-amide 0 Ho [0197]To a solution of 6-(2-fluoro-4-iodo-phen Iaminog-l-oxo-z,s-dih
ydro-1H- iSBhHBYB32Ehoxylic acid (2-vinyloxy-ethoxy)-amide (100 mg, G & Fﬁ%ﬁ%’?ﬁ #thanol (7
mL) was added hydrochloric acid (1 mL, 1M, 1 mmol). The reaction mixture was stirred at room
temperature for 30 minutes. The reaction mixture was concentrated in vacuo and the resultant residue
triturated yith hot et cetate. The pro collec iltration. to, gV, it dasa
pale beig L e e B R g R 1 oo
(1 H, s), 00i¢h bkts)t8HBS(E¢wE) RI68-acERL¢AH; i) 07149 Ve 3:¢inbined)o RN LGN WAEL H, t, J
=8.63 Hz), 4.6 H , =4 g = .Claims: 1.A
v?&s‘%???r ‘rﬁh@ﬁ%éﬁn@édﬁ%ﬁzﬁ%&&a&& .COI%@%IIEL'@d §1§;§£%3_| ‘Iﬁejresﬂl%ﬁtw Id&*:‘:

compound 0 4 ora’sa erein: Z1 is CRIRIa ; Rl and RI" are independently
selected frams4jeCtbdis Aiofl cles) BHEPIE KB Er-ORAdiontrot Hitd Rty tnad (With theeddien to which
they are h ; cysdic rings aker.t }or
oA ﬁ%@z%flﬁlgé%gf A F:REMBARA GRROCHEYS rinenas Rlrpd Rhiaker-9gethar arerl-f

=995.

[0196] EXAMPLE 5: 6-(2-Fluoro-4-iodo-phenviaminoe)-1-oxe-2.3-dihvdro~1H-

isoindole-S-carboxylic acid (2-hvdroxv-ethoxv)-amide

H
HO_~ N oH .
|
N
H o

[0197] To a solution of 6-(2-fluoro-4-iodo-phenylamino)-1-oxo0-2,3-dihydro-1H-

isoindole-5-carboxylic acid (2-vinyloxy-cthoxy)-amide (100 mg, 0.20 mmol) in methanol (7
mL) was added hydrochloric acid (1 mL, 1M, 1 mmol). The reaction mixture was stirred at
room temperature for 30 minutes. The reaction mixture was concentrated in vacuo and the
resultant residue triturated with hot ethyl acetate. The product was collected by filtration to
give the title compound as a pale beige solid (58 mg, 61%). LCMS (Method A): Ry = 7.64,
M+H"=472. '"HNMR (DMSO-ds) 11.89 (1 H, 5), 9.00 (1 H, 5), 8.68 (1 H, 5), 7.68-7.62 (2 H,
m), 7.49-745 (1 H, m), 7.24 (1 H, ), 7.17 (1 H, t, T = 8.63 Hz), 4.69 (1 H, 5), 4.28 (2 H, s},
389 (2H,t,J=4.82Hz),3.58 (2H,t,]=4.73 Hz).
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R2is H, C1-C3 alkyl, halo, CF3, CHF2, CN, ORA or NRARA; each RA is independently H or C1-C3
alkyl; Z3 is CR3 ; R3 is selected from H, halo, CN, CF3, -0CF3, -NO2, -(CRI4R13)11C(=YI)R11,
(CRI4R15),IC(=Y1)0R11], - (CRI4R15)"C(=y,)NRIIR12,(cR14R15)1INR11R12, (CRI4R15)110R11,
-(CRI41215)0SR11, -(C1214R15)"NRI2C(=Y")R1 (CRI4R15),INR12C(=Y")0R11,

-(CRI4R15)1 RI§,C(:Y')NRIIR12, (CRI4R15)11NRI2S02R11, -(CR14R15)110C(=Y")R11,
-(CRI4R15)16C(=Y1 )OR11, (CRI4R15)0C(=YI)NRI1R12, -(CRI4R15)110S(0)2(0R11),
-(CRI4R15)30P(=Y1: )(OW ToRaey qiRIMRIIE). OP(ORI 1 )(0R12), (CRI4R15)"S (0)R11,
-(CRI4R15)0S(0)2R11, -(CRI4R13)8S(0)2NRI1R124 -(CR141215)S(0)(0R11),
-(CR141215).5(0)2(0R11), -(CRI4R15)3 SC Y) 1 (CRIL@ 5)118C( .Y)OR11,
-(CRI4R15)0SC(=Y1)NRIIRIZ, C1-C12 allg : 29C8 alkynyl, carbocyclyl, heterocyclyl,
aryl, and heteroaryl; R4 is H; Y is W- C(O X

or a salt thereof, wherein:

7t is CR'R™;

R! and R are independently selected from H, C;-C; alkyl, CFs, CHE,, CN or OR?;

or R} and R together with the carbon to which they are attached form a 3-5 membered
carbocyclic ring;

or R'and R'® taken together are (=0) or (=CR*R™);

Z*is CR*;

R? is H., C;-C; alkyl, halo, CF3, CHFs, CN, OR* or NR*R*;

each R* is independently H or C,-C; alkyl;

73is CR?;

R* is selected from H, halo, CN, CFs, ~OCFs, -NOa, ~(CR*R™),C(=Y")R",
(CR™RY),C(=Y")ORY, «(CR¥R'),C(=Y")NR'R?, (CRMRP),NR''R",
—~(CRYR™),0R!, ~(CR"R"),SR", «(CR™R),NRPC(=Y"R",
—~(CRYR™),NR™ZC(=Y")OR", «(CR"R"),NRPC(=Y")NR''R",
—~(CR™RP),NR2S0.R Y, «(CR"R)OC(=Y")RY, CRR?),0C(=Y")ORY,
(CRMRY),0C(=Y")NR!'"R*, (CR"R"),08(0)2(0OR"),
~(CR™R'),0P(=Y"}OR"}OR™), (CR™R"*),0P(OR")(OR™),
~(CR™RP),SOIRM, ~«(CR¥R™),S(0)R", ~(CRMR"),$(0)NR'R",
~(CRMR™),S(O)ORM), ~(CRMRM),S(0)(0R™), ~(CRMR™), SC(=Y")R™,
~(CRMR"),SC(=Y")ORY, —(CRMR™),SC(=Y" )INR''R™, C;~Cy; alkyl, C,~Cs
alkenyl, Co—Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R*is H;

Y is W-C(O)-;
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R5is H or C1-C12 alkyl; X1 is selected from: HOO:>" HO-7Y-0>"0"'OH VN-0>c: HO,Y, each R11'
is independently H, C1-C12 alkyl, C2-C8 alkenyl, C2-Cs alkynyl, carbocyclyl, heterocyclyl, aryl, or
heteroaryl; R11, R12 and R13 are independently 1-1, CI-C12 alkyl. C2-C8 alkenyl, C2-C8 alkynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl, or R11- and R12 together with the nitrogen to which they
are attached folut a 3-8 membered saturated, unsaturated or aromatic ring having 0-2 heteroatoms
selected from 0, S and¥N, wherein said ring is optionally substituted with one or more groups selected
from halo, CN, CFS:1 -0EF3, -NO2, C1-C6 alkyl, -OH, -SH, -0(C1-C6 alkyl), -S(Ci-C6 alkyl), -NH2,
-NII(CI-C6 alkyl), N(Zle alky1)2, -S02(C1-C6 alkyl), -CO2H, -002(C1-C6 alkyl), -C(0)NH2,
-C(0)NH(C1-05 Hikyl), -C(0)N(Ci-C6 alkY1)2, -N(C1-C6 alkyl)C(0)(CI-C6 alkyl), -NHC(0)(C1-C6 alkyl),
-NHS02(C1-G8 alkybh: AW Ci,Gayalkyl)S02(C1-C6 alkyl), -SO2NH2, -SO2NH(C1-C6 alkyl),
-SO2N(C1-05 a'ky%i;%%g%ﬂﬂl -0C(0)NH(C1-C6 alkyl), -OC(0)N(C1-C6 alky1)2,

TOIH:

y H RN H . ~ -
HO\/\OK O\;/\\O"f\ O\l/\of“/. HO/\“;/\OX‘ HO
: OH

H N Sy b o N AN
2 ‘\/\O’(. HO/\\/\OX‘ HO O){‘ \O,c:

; H H H .
OO\ Q QNJ Q\O’ <N]/\°""
. . Lo \
0”5 o~ 'OX* N
Pl\i H > ;5{ >
Y, N “ae .

V\OX\ /’\o)ﬂ /LOX‘ | OX‘ Y\O)q
HO\X e
O .-

each R is independently H, C,~C;; atkyl, C,—Cjy alkenyl, C>—Cjy alkynyl, carbocyclyl,
heterocyclyl, aryl, or heteroaryl;

R', R' and R" are independently H, C;-Cy; alkyl, C;~Cs alkenyl, Co~Cy alkynyl,
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, CFz, “OCFs, -NO;, C;-Cg alkyl, —OH, —SH, —-O(C;-C; alkyl), —-S(C;-Cs
alkyly, —-NH,, -NH(C,-Cs alkyl), ~N(C:-Cs alkyl)z, —SO2(C;-Cs alkyl}, -COH,
~C0,(C;-Cy alkyl), “C{O)NH., ~C(OINH(C,;-C; alkyly, —C{ON(C;-Cq alkyl),,
~N(C;-Cs alky)C(ONC,-Cg alkyl), -NHC{OXC,-Cp alkyl), -NHSO(C;-Cs alkyl),
—N(C-Cs alkyh)SOo(C-Cg alkyl), ~SO2NHy, —SONH(C-Cs alkyl), —SON(C;-Cq
alkyl),, “OC{O)NH,, ~OC(O)NH(C-Cs alkyl), ~OC({OIN(C;-C;s alkyl)z,
—OC(O)YO(C-Cp alkyl), ~-NHC(OINH(C,-Cs alkyl), -NHC(O)N(C,;-Cs alkyl)a,
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0C(0)0(C1-C6 alkyl), -NHC(0)NH(Cr-C6 alkyl), -NHC(0)N(C1-C6 alky1)2, N(C2-C6
alkyl)C(0)NH(Ci-C6 alkyl), -N(C1-C6 alkyl)C(0)N(Ci-C6 alky1)2, -NHC(O)NH(CL-C6 alkyl),
-NHC(0)N(CrC6 alkyl1)2, -NHC(0)0(C1-C6 alkyl), and N(C2-C6 alkyl)C(0)0(Ci-C6 alkyl); R14 and R15
are independently selected from H, C2-C12 alkyl, aryl, carbocyclyl, heterocyclyl, and heteroaryl; X2 is
0, S, or NR9; R7 is selected from H, halo, CN, CF3, -0CF3, -NO2, -(CR14R15).C(=Y")R11,
(CR14R15)"C(=¥'NOR 1, 2{CRIGRISI (= MR R Lo )lBRIURINR HREEYZ1214R15)"ORII,

-(CR14R15)0SR 1+ )ANRIZG(.Y )R ESVNRL2GERY .
-(CR14R15)11NR@%ﬁﬁii&ﬂiﬁz&kR@E&%ﬁ%%%ﬁ??é@%fﬁ%ﬁlﬁg&%wn,
-(CR141215)0CEYIORIAky(IERMARIHITA IGEY' )NR11R12, -(CRI4R15)20S(0)2(OR11),
-(CR14R15)110P (=Y. ¥0R1 1)(0R12), -(CRI4R15)20P (AR 2), (CR14R15)11S(0)R11,
-(CR14R15)$%D)2‘$§%, -t‘@éﬁ%}&’i’%ﬁ“@’(&%ﬁf@@fﬁf-’%ﬁﬁ%@gﬁl@éﬁ% (icly)%,?})]’
-(CRI4R15)nS(0)2(eRE1)y O IERIGIYEC(=Y' )R11, (CR14R15)"SC(=Y')OR11,
-(CR14R15)"SC(=Y')NR11R12, C1-C12 alkyl, C2-C[§{1alkenyl, C2-Ca alkynyl, carbocyclyl, heterocyclyl,

aryl, and heteroarylzR8 is selected from CI-Cu alkyl; ‘aryl, carbocyclyl, heterocyclyl, and heteroaryl; R9
is selected from H, -(QRTZ 15)1*3%4:)’@)R1 1r%ER ] 4R15)"C(=Y ")OR1 1,
S

Nﬁ sN=N RA s —N B ¢ s RUX® 7N 7 N—N

) R R ~y RN ~y RL N\ R

P 3 g E Y S EN Oy Y
- - - ,-1_— S . e

X*is O, S, or NR’,

R’ is selected from H, halo, CN, CFs, —OCF3, ~-NO,, (CR"*R"),C(=Y R,
~(CR™R"¥),CEY)ORY, ~(CRMR),C(=Y")NR'RY, ~(CRYR"*),NR'R™,
~(CRMR™¥),0R", «(CRMR¥),SRY, CR“RM?),NR"C(=Y")R",
—~(CR™R™),NR™C(=Y")OR", ~(CR"R"),NR"*C(=Y )NR''R",
—(CRM™R'®),NRZSO.RY, ~(CRMR™),0C(=Y")R", (CR¥R"),0C(=Y"YOR",
—~(CRMR¥),0C(=Y")NR''R", ~(CR"R'),0S(0)(OR™),
—~(CRMR"),0P(=Y’"}OR")OR'"), (CR"R**),OP(OR"(OR™),
~(CRMR¥),S(ORY, ~(CRM™R™),$(0),R", —(CRMR™), S(O);NR"R",
~(CRMR™),S(OXORM™), ~(CRY“R¥),S$(0),(OR™), ~(CR™R"), SC(=Y")R",
~(CR™R™),5C(=Y"YOR"!, ~(CR™R™),SC(=Y"NR''R'?, C~Cy5 alkyl, C-Cs
alkenyl, Co-Cs alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R® is selected from C;—Cs alkyl, aryl, carbocyelyl, heterocyclyl, and heteroaryl;
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_(CR14R15)"C(=Y' )NR11R12, -(CRI4R15)q.NR11R12, -(CRI4R15)0R11, (CR141215)gSR1L,
_(CR14R15)q.NR12C(=Y")R11, -(CR1 4R15),INR12C(=Y' JOR11, (CRI4R15),INR13C(=Y)NR11R12,
-(CR14R15)q.NRI2S021211, -(CR14R15)q0C(=Y')R11, (CR14R15)0C(=Y' JOR11, -(CRI4R15)0C(=Y"
JNR11R12, -(CRI4R15)q0S(0)2(0R11), (CRI4R15)qOP(=T )(OR' )(OR12),
(CRI4R15)OP§OR11)(OR12) cm431§iq éO)Rll (CRlz}BJrg )11S(0)2R11, -(CR14R15)0
S(0)2NR11RR2 iscriected ARy, Z—@@aﬁ(e (IR alRyIR carbbey dRheterocyclyl, aryl, and

heteroaryl; R1 is k0% Cp@lkyh a0 & CA_qaberYsiyeRE 18 Hdigtn 'GloR6 alkyl, C2-C8 alkenyl,
C2-C8 alkynyl, carbocycl 1 heteroaryl, heteroc clyl, -0CF3, -NO2, -Si & C6 alk

(CR19R26)0|\TR66P€1R AR orEB %ﬁnﬁ%ﬁ&ﬂfz IBR26JCRIERE) cN@ §{-‘F\hﬁ/6{ G1-C6 alkyl, C2-C8

alkenyl, C2-C8 al IQRW@ XIY%tﬁrquc IVieRPyh! kbeﬁﬁi@%féﬁl OF3, &QF@S N)ng%ﬁé@l -C6 alkyl),
-(CR19R26)"NRI R17 R 19R26 OR16 or - CR19R§O 0- SRi6 rowded that 126 and Re are not

both H at the saﬁiéﬁhiél ROECO=Y, m '3 %@gﬁﬂlsz(&@\ﬁl}iﬁ&r hé€é1r1143 \HOSEIANE alicenyl,
gllléyngllgcarbloﬁlcclgé%hgaé %5 |§1 ﬁgﬁ,e F&Mé %ﬁﬁ?r%ﬁglg%g%é@%«ﬁ@; 116', R7, Rs, Rs, 1110, Ri Rit,
~(CR¥R¥),S(O)RY, (CR“R” 1:S(ORR Y, «(CR¥R™), S{0)NRVRY, C;~C 1 alkyl,
Co—Cs alkenyl, C—Cyq alkynyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl;

R*®is H, C-Cs atkyl or C5-C4 carbocyelyl;

RS is H, halo, C;-Cy alkyl, Cp-Cy alkenyl, C,-Cy alkynyl, carbocyclyl, heteroaryl,
heterocyclyl, ~OCFs, ~NO,, -Si(C;-Cs alkyl), (CRR™),NR'RY, ~(CRR*),0R ",
or ~(CR¥R™),-SR*;

RY is H, halo, Ci-Ce alkyl, Co~Cy alkenyl, Co-Cy alkynyl, carbocyclyl, heterocyclyl, aryl,
heteroary] CFs, —OCFs, ~NO,, -8i(C1-Cs alkyl), (CRR*),NR'R"’,
—(CRYR™),0R ', or —(CR¥R™),~SR'S; provided that R® and R® are not both H at the
same time;

pis0,1,20r 3;

nis0,1,20r3;

qis2or3;

wherein each said alkyl, alkenyl, alkynyl, carbocyclyl, heterocyclyl, aryl and heteroaryl of
R, R R®,R%, R R7,R® R® RY, R, RY R™ RY™,R", and R" is independently
optionally substituted with one or more groups independently selected from halo, CN,
CF;, —OCF;, ~NOs, ox0, -SHC;-Cg alkyl), «(CR¥YR*),C(=Y )RS,
~—(CR19R20)HC(=Y’)OR]6, —(CRIngo)HC(mY’ )NR16R17, —*(CRIQRZO)ENRIGR”,
~(CRPR™),0R'S, -(CR¥R™),SR*, (CR¥R*),NR"°C(=Y"R",
~(CRPR™),NR**C(=Y")OR", ~(CRR*),NR"*C(=Y )NR"R",
~(CR¥R™),NR'7SOR 'S, ~(CRR™);0CEY"R', (CRR*),0C(=Y")OR",
~(CRPR™),0C(=Y")NR'R"", ~(CR"*R*),0S(0)2(OR"®),
~({CRPR™),0P(=Y " YOR'®)}OR"), (CR¥R*),0P(OR')OR"),
—~(CRPR™),S(O)RS, —(CR"R™),S(0):R"S, ((CR¥*R™),S(0).NR"R",
—(CRYR™),S(O)OR"), ~(CRPR™,S(0),(OR'®), ~(CRR™),SC(=Y")R®,
~(CRYR™),SC(=YHOR", -(CRR™),SC(=Y")NR'R', and R*;
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optionally substituted with one or more groups independently selected from halo, CN, CF3, -0CF3,
-NO2, oxo, -Si(CI-C6 alkyl), -(CRI9R26)11C(=Y")R16, cRR)nc(rry,)NR16- 17,9 206 1
-(CR19R2)"C(=Y")OR16, -(i920(CR1-R--)nN1R17-R- , -(CRI9R20)OR16, -(CR"R20).SR16,
-(CR19R26),NR16C(=Y")R17, -(CR19R20)"NR16C(=Y")OR 17, -(CRI9R20)/INRISC(=T )NR16R17,
-(CRI9R20)IINRUS 02R 16, - 14CRI9R26)20C(=Y)NR16R17, -(CRI9R26)"0S(0)2(OR16),
(CRISR26) 1T R oIS PO ORI SO GRS ORI K ERIORZOATS(GI: 16,
-gCRI9R2§))B(S )(Qéﬁ:B&ﬁ;ly{QBi&B@Q)ﬁzﬂ.&ﬁQ 02 NREAGRIT w9 RZOMA R (AHERI6), ) (
-(CRI9R2)4S(0)2(0R16), -(CRI 0)5C(=in )R16, -(CRI9R20)SC(:=T )OR16, -(CRI9R20)11SC(=Y"
NRIGRL7. and HITo KA R PN R e r e s AEERCIRND P R PLAyP 558 ey,
C2-C8 alkynyl, carboey givhhaiesoayichinaiiylo OTRetedaary ICR e, Said alkiiki atkeryk SH,
alkynyl,carbocyclyl, heterocyclyl, aryl, or heteroaryl is opji y sulystit ith one or more groups
selected from thé(%‘Rp,ﬁ-G iﬁ?t}a ”(!::’?&g”,'-c%é@ﬁ%Tj%)ézaﬂé%yﬁt(-%‘llggﬁ-%V?)Ofgi%%\gﬁa%r}is&1-C6 alkyl),
-N112, -NH(C1-Céalicylf; - NG Comky 120 -802{CAXGH, aliky()yNEIQ 2i GOR(C L e aralkyl), -C(O)NH2,
-C(0)NH(C1-C6 alkyl), -C(0)N(C1-C6 alky1)2, -N(C1-C6 alk I)C(OéCl-CG alkyl), -NHC(0)(C1-C6
alkyl), -NHS02(CE: %ﬁﬁy&ﬁ-ﬂ{f@l@c@%ﬁgx (0 (BB 2o\ 95 21 826 alkyl),

-SO2N(C1-C6 ally i AGOUNHR) - ORI NHIGLRalyl - ARBNERLES AkyLIZCE)0(CL-C6
alkyl), -NHC(0O)NH(C1-C6 alkyl), -NHCS&%-% alky1)2, -N(CI-C6 alk I)C(O)NH@CE-CG alkyl),
N(C1-C6 alkyl) GO CIORE aH 1 N NGO RN B =06 A (6.t

NIC(0)0(C1-C ). anel WS RS, AyICIAIREE ik, o) ARBELTQ@stber with the

nitrogen to which they are attached foim a 3-8 membered saturated, unsaturated or aromatic ring

having 0-2 hetert/tdms Séfecteddesht 60 B HHd: 1¢s wheteimeia-fingly dptid Ry Serdkitited with one

Oor more groups St halo -C Lo e - C8;al ) 15 6 alkyl),
-S(C1-C6 alkyl), -NH2. _&Eﬁig}é% 3%{[)) %ﬁ%@i%ﬁ%ﬁm%ﬁ%@ﬁﬁ)@%z %(T)}gz((:l-ca

alkyl), -C(0)NH2;-MNE0)yN-HEILCE MR -CEERN(C1-C6 alkY1)2, N(C1-C6 alkyl)C(0)(CF-C6 alkyl),

-NHC(0)(C1-¢:6rakyl), Iém_tlc%%a{& %MW{}GQM%QI@M 2= 2D PO ANERered
-SO2NH(C1-C6 alkyl), -SO2N(C1-C6 alky1)2; -0C(0)NH2, -0C(0)NH(C1-C6 alkyl), -ch))N(Cl-CG
alky1)2, 0C(0)0¢eratecalim WRICIDINIIES 106 BRYRS Qqﬁ—i@(@mt@&a@eéeamﬁ;)%n REereh

alkyl)C(O)NH(Ci-G .l sNEGE0 %&ISMBQK}OM}K@ME@ Y LIR. aNh@é@Mﬁ(;@é@@@ﬂf&Jﬂ,

NHCIOMN(CLCR S0k S R SG, EE A om, -5, ~0(Ci-Co aligt, ~S(C1-Co
alkyl), -NH,, -NH(C-Cs alkyl), -N(C1-Cg alkyl)z, —SO{C-Cs alkyl), —~CO:H,
~CO»C-Cg alkyl), “C{ONH,, —C(O)NBH(C;-C alkyl), ~C(ON(C,;-Cg alkyl)s,
—N(C-Cg alkyDC(O)(C1-C alkyl), ~-NHC(O)(C-Cs alkyl), -NHSO(C-Cq alkyl),
=N(C;-Cs alkyl}SO(C1-Cs alkyl), —=SOaNH,, —SO2NH(C;-Cg alkyl}, -SON(C;-Cs
alkyl)z, ;OC(O)NHZ, —OC(O)NH(C;-Cg alkyl), “OC(O)N(C;-Cs aikyl)z,
—0OCO)YO(C1-Cs alkyl), ~NHC(O)NH(C,-Cs alkyl), -NHCIO)N(C,-Cs alkyl},
-N(C}-Cs alkyDC(OINH(C;-Cs alkyl), —N{C;-Cg alkyDC{ON(C;-C alkyDa,
~NHC(O)NH(C;-Cs alkyl), -NBC(OYN(Cy-Cs alkyls, ~NHC(O)YO{C,;-Cs alkyl), and
—N(C-Cs alkylyC{OYO(C-Cy alkyl);

R* and R?® are independently selected from H, C;—C2 alkyl, ~(CHo)g-aryl, —-(CHz)y-
carbocyclyl, -(CHy)y-heterocyclyl, and —(CH,) -heteroaryl;

R* is C1—Cy» alkyl, Co-Cs alkenyl, Co—Cg alkynyl, carbocyclyl, heterocyclyl, aryl, or
heteroaryl, wherein each member of R* is optionally substituted with one or more
groups selected from halo, oxo, CN, —OCF;, CF3, -NO,, C;-Cq alkyl, ~OH, —SH,
~O(C-Cg alkyl), —S(C;-Cg alkyl), ~NHa, -NH(C,-C; alkyl), —N(C;-Cg alkyl),,
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N(C1-C6 alkyl)C(0)0(C1-C6 alkyl); R19 and R2 are independently selected from H, Ci-C12 alkyl,
-(CH2)0-aryl, -(CH2)11- carbocyclyl, -(CH2)n-heterocyelyl, and -(CH2)cheteroaryl; R21 is C1-C12
alkyl, C2-05 alkenyl, C2-C8 alkynyl, carbocyclyl, heterocyclyl, aryl, or heteroaryl, wherein each
member of R21 is optionally substituted with one or more groups selected from halo, oxo, CN, -0CF3,
CF3, -NO2, C1-C6 aI OH SH C1-C6 alkyl S(CI C6@I_§g{){ -NH2, NH&Cl -05 aIkyI) -N(C1-C6

alkY1)2, soz(cf@vé ?&2@6 AT B (S TS S

C(ON(CL-CB allya)3, NMQ@&MBWM}@E@@M NSO NCNHIAAEI-CS alky),
-N(C1-C6 alkyl)SO FIiCI -C6 alkyl), SOZNHZ -SO2NH(Ci-C6 alk%{pk -SO2N(C1-C6alkyl 6)@63 O0C(0)NH2,

-0C(0O)NH(C1-C6H §F))°C6c€@) 1B ik B S@y (el iy O »(OWFJ‘E salkyl),

-NHC(0)N(CI-C6,alky D3 s Nei-e6atieyl) C(Q)bitdi%ﬁ&@t@t@ NMLE] @tho%@wﬁﬂcep@gkvl)z
NHC(0)NH(C1-C6 alkyl), -NHC(O)N c| C6 alky1)2, NHC o c -C6 alkyl), and N(C1-C6

alkyl)C(0)0(Ci- c@laliayly@%ﬁ)@(%ﬁdéﬁéﬁde @ﬂaﬁa Qé@%l‘&ﬁoﬁelz alkyl. 2.
The compound im gre [@ r@ 1@nd methyl.
3. The compoun(%jhgs!tﬂcTalrag&fhwhekgle{llgg and la toget er Wtfgm car on to |ch %t(%jé%/_}la%e attached

form a 3 memberdHEXMOBYic tingkyD. AVHREDOpotinalfldlaMiXaPF WheteinlRDigM, methyl,
CP3, Cl, orF. ﬁ% ne%ﬁ{m 8{“@)%@& Euqh%% herein R3is H, -0CF3, -OMe, -OCHF2, F, or CI. 6.
ed

The compound o one 0 e pre ims wherein R is selected from halo, C7-C3 alkynyl,
C3-C4 carboeyelyk 'ds isRpendandieth N i910L4@2 alkyl. 7. The compound of claim 6 wherein R6

is selected from I, B2, I}{{%r%?_%aiggwelyl or C2 alkynyl.

2. The compound of claim 1 wherein R' and R'® are selected from a group
consisting of H and methyl.

3. The compound of claim 1 wherein R and R*® together with the carbon to
which they are attached form a 3 membered carbocyclic ring.

| 4, The compound of claim 2 or 3 wherein R%is H, methyl, CFs, Cl, or F.

5. The compound of claim 1 wherein R* is H, -OCFs, -OMe, -OCHF,, F, or
CL

6. The compound of any one of the preceding claims wherein R® is selected

from halo, C2-Ca alkynyl, Cs-C. carbocyelyl, or —SR'® wherein R’ is €-C, alkyl.

7. The compound of claim 6 wherein R is selected from I, Br, -=SMe, C;
carbocyclyl or C; alkynyl. |
_ 8. The compound of claim 6 wherein R® is selected from H, halo or C4-Cs
alkyl.
9. The compound of claim 8 wherein RY is selected from F or Cl.

10. A pharmaceutical composition comprising a compound of any one of
claims 1-9, and a pharmaceutically acceptable carrier.

11. The pharmaceutical composition of claim 10, further comprising an
additional chemotherapeutic agent and/or further comprising an additional anti-
inflammatory agent.

12, A compound of any one of claims 1-9 for use in therapy
13. A compound of any one of claims 1-9 or a composition of claim 10 or 11

for use in a method of treating a hyperproliferative disorder in a mammal.
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8. The compound of claim 6 wherein R6' is selected from H, halo or C1-C3 alkyl. 9. The compound
of claim 8 wherein R6' is selected from F or Cl. 10. A pharmaceutical composition comprising a
compound of any one of claims 1-9, and a pharmaceutically acceptable carrier. 11. The
pharmaceutical composition of claim 10, further comprising an additional chemotherapeutic agent
and/or further comprising an additional anti-inflammatory agent. 12. A compound of any one of
claims 1-9 for use if4herapyFompaendOEamisEG By oh 8" S QHRNE199 BF HaBnB8Eitibn of claim 10

or 11 for use ig-gdnathoskalieatinga hyparmialiferatyaidiserdes awmammal  14. A compound of
any one of claims 1-9 or a_ composition of claim 10 or 11 for use in a m?‘gﬁid of tre?g’rng an
a

inflammatory diseas@in a P&FHIRLSTICM B PARIR & HSEG S FSPR I B0 bf treatment of claim
13 or 14, furthgrieemprising adminisiering i saidimanuhsdisaistatdilonahegentsédiyentially or

consecutively. )
consecutively.
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