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R21 is Cl-Cl12 al kyl, C2-05 al kenyl, C2-C8 al kynyl,
carbocyclyl, heterocyclyl, aryl, or heteroaryl,
wherei n each nenber of R21 is optionally. substltuted
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alkyl), -N(C;-Cs alkyl)C(O)N(Q -Cy alkyl),, —NHC(O)NH(Q Cs alkyl), -NHC(O)N(C;-
Cs alkyl)z, ~NHC(0)O(C;-Cs alkyl), and -N(Cq- C6 a,lkyl)C(O)O(Cl -Cs alkyl);
each Y’ is independently O, ‘NR?, or S and
R is I or C—Chs alkyl.

[0011b] - In one aspect, there is provided a compound selected from Formula L:




(CR1412.15)"0C(=-Y)R1L I, -(CRI4R15),100=-Y)ORI I,
-(CR14R15),,0C(=Y)NRI | R12, -(CRI4R16)80S(0)2(0R11),

- (CRI 4R15) OP(=Y) (OR11) (01t 12),

- (CRI 41115) 80P(OR11) (OR12), -(CRI4R15)8S(0)R11,
-(CRI'4R15) 113(0) 2R11, -(CRI4R15). S( 0) 2NRI 1R12,
-(CRI4R15)"S(0) (OR1/), (CR1412.15)"S(0)2(CR11),
-(CRI4R15)" SC(=Y)R11, -(CRI4R15)SC(=Y)OR
- (CRI412158SC&Y) NRI | R12, C1-Cl12 al kyl, C2-C8 al kenyl ,
C2-C8 al kynyl, car bocycl yl ., heter ocycl yl, aryl, and
heteroaryl; R5 x1$% Wis; R5 and R6 are independently '

Seh@sdle thefdo@mberei: Cl - C12 al kyl ; -~ Xl is selected
frZ® L1, -OR |, -NRI1R12, -S(O)R I, and -S(0)2R!
' 2v§hen Xl is Rl 1or -OR", R or -OR" of XI and -R5

arzelsdﬁstl onal |y -taken together with the nitrogen atom
t@*wiere’h they are attached to forma 4-7 nenbered
. sabyrated or unsaturated ring having 0-2 additional

i
h { | d f

k) %r*{ah‘) o %C.ia'l‘%b
CRORpL Rl ol R RO pans, @8 o R™N, oxo.

| 2 a b} 15 Q‘;Bﬂ?ﬁ” n}]@(@&% )"
. ~(CR¢ SSF (l“l{! )JBEO :ﬁ (CR)H ls)aniiﬁf R

~(CR" “T‘Y)@-'& R:{@R

~CR 1.4 s |4Rx_5 mli _leé }nO‘ZGRNRHRH .
' -(CRI\é %gé%gi 4‘R‘fs)> gfif‘ R“'R”),.OP(OR”)(OR”),
UG

—(CR“I(&'&RSQERE\%' ~OR'4 R RPRS(OXOR"),

~CR¥R ?C(( m% “( Q@wm%nm%wm‘am)
(CR”% N%“éﬁ’m@e&@é %{%sf&asa or gy grbosyels
heteroeto(3 24r9RAEHBE: .
- (CRI9R28P) , $( O) 2NRI 6R17 (CRI 9R20%A0XOR16),
-{CRI9R2) 11 SM2(ORI6), -(CRI9R2)11 Sg=r)R. 16,
{CRI M Sq=n0R16, -(CRI9R25n SC(=Y')NR16R17, - and
is selected front carbocyclyl heterocyclyl,

nd h |,
E’e"ﬁ’elg SRS 1}f?"a“8)r6 f%t&lf'ﬁ,w pgja}m 0 G2 G e
bR oA SO s A OV w20 i R o
- —OR'hrt'e): capy! of X! and Rbﬁre Bbh@ﬁﬂy kikEn togghérhﬂth ti hifrogdmeatom to which
nltrogen to which they are attached forma 3-8 = -
menbered saturated, unsaturated or aromatic ring
havi ng 0-2 het er oat ons sel ected from 0, S and N, :
wherein said ring is optionally substituted with one
or nore groups selected fromhalo, CN, CF3, -0CF3,
-N2, C-C6 alkyl, -OH -SH, --0(Cl-C6 al kyl),
-S(C-C6 alkyl), -NH2, -NH(Cl-C6 alkyl), -N(C -C6
al kyl) 2, --S02(Cl-C6 al kyl), -CO2H, -0Q2(Cl-C6
al kyl), -C(0)N142, -C(O)NH(Cl-C6 al kyl), -C(O)N(Cl-C6
al kyl)2, -4(Cl-C6 al kyl)C(0)(Cl-C6 al kyl),
-NHC( 0) (Gi - C6- NHS02(Cl -C6 al-kyl), -N(Cl-Cs
al ky0S02(Cl -C6 al kyl), --302NH2t - SO2NH(CI - C6 al kyl ),
-S2N(Cl -C6 al kyl)2, -0C(0)NH2, -0C(0).NH(Cl-C6

ba



-0C(0)N(Cl -C6 al ky1l)2, -0C(0)0(Cl-C6 al kyl),
-NHC(O) NH(Cl - C6 al kyl), -NHC(O)N(GC -C6 al ky02,
- -N(Cl -C6 al kyl ) C(O)NH(Cr-C6 al kyl), -N(C1-C6
~alkyl)C(O)N(Ci -C6 al kYl )z, -NHC(O)NH(CI-C6 al kyl),
-NHC(O) N(Cl - C6 al ky1l)2, -NHC(0)O(Cl-C6 al kyl), and
-N(Cl-C6 allcyl)C(0)0O(Cl -C6 al kyl); R14 and R15
are independently selected fromll, C -C2 alkyl, - -
aryl, carbocyclyl, heterocyclyl, and heteroaryl; m
. and n are |ndependently sel ected fromO, 1, 2, 3 4,.
-5, or 6; Y is independently 0, NGO, or S;
wherein each said al kyl, alkenyl, alkynyl,
they &8 BRRGYEloYbrm hetienamsaklyhtyratdyk usadrivdirag baviyg 0-3faddional |

e

moregrcmtupsehrdwde”weh}@émﬂw ol SUtlad ¥ ﬁs?oﬂ’f"h Pr3
‘ NEE .-(ORX ggg; = SHOIOICE, 2CRYRY)C=Y’ JNRYR!7,

~(CRPR ”; :-:"'" ‘ - 5%@[@“ Cﬁ‘bﬁzqRﬂd@mC(—Y )R” :
- . (CRWBZ'BBB]@&@ IQRZU)H I{IITSO RI6 7
(CR”REOWCQR?@RNRL@K‘WHWY )OI% @g@ meﬁ(’ﬁgﬁ&& L
-—(CR“’ Cgﬁg%’f%&ﬁ%é{ E&-( P(OR*)(OR )
_<CR%&BI§ OR Iem., SO ORL ‘679(CR'9R2°),1 SC(—~Y JOR', ~(CR"R °)n
3,% ﬂ@% 6) (ORL7), - (CRL9R20) S(0)R16,
SC("Y@ ’O)2R16 (CRI 9R25, S( OAZNRI 6R17, |

_ X7 GREBRES FRNGH{ORIC) heteraqyel, sRband kansyarhrie) |

RUGRIPORE RYG6 i &ntlymx%g)ﬂkﬁmz—@g@m&l C3—Cy alkynyl,
and R21; S each R16,

1D -
. Cafb‘)”ﬁﬁiﬁ/?g’ﬁﬁ“ﬂ‘éﬂ %C‘g’ H&él}!‘é‘ﬁ Sl ly H Cl-Cl2 ?%%L G
abridephd R@a@mmﬁwmqup gbyyyle éqey arg & @gpw?: membcred
‘ saturai%ﬁ)ﬂnsatﬁfateh%} SlofakY king M\@ﬁgeﬂ) D hetaiodtofs keyd:c;teda}dneﬁyS andN, - -
"wherewée.ér%%lgslg ?)glcﬁ; %8%? ? é th x%‘n{)lre g@y éﬂ se}]e‘a%g grorgrhalo CN, CFs,
_OCFgr- s Cebh dbyledOHs oRLh(6 -CerikyDorsia -Copyh, - N, ~NH(Ci-Ce
@dlkyi)%@zm@mzmcﬁ alleyB(-(OJNHy, -

a QN@?C%' -8
ol M RE G < Sodplei

—NHC(@((O) KisialkyD) OO S0H(Ci C@eﬂﬁﬂo,ovffﬂ?ocf vy '7%6 alleyly; PO,

_soaaidyld % @de‘é . SONCIOCE G sl '
—OC(Q)%NE?C? Aty ’C@ o g C
allyls a«(@wﬂkylmcmemm«ca alr.sa), KGis aiks@)@(@)wpeﬁe a0,

-—NHC “Cﬁﬁ%g)o)%gb@ :déml%’gz -NH%@)(%E Bl, 2, and -N(C1-Cs

aikyl)Cé{DR (&:@mmn(ofes al kyl), -N(Gi - CG al kyl ) C(0) N(Cl - Cs
qvkmm“aw@p)em@ys@&wd feoh H, Ci-NHEalBY INGrgk ca@Bocyclyl,
1 0)0(Cl-C6 alkyl), and -N(Ct-Cs
hetemcgf’ilﬁ?/ 6 (0] C6- al k311 or R16 and R17
: yzglzﬁiepmdeﬁ@?ﬁw & Polo AP @nS1%8Y are attached
. ﬁorsml@eﬁn&nm?@bm{éhloss;t urated, unsaturated or
. ar Onatl Seh'shi g%lky? lkegyloal%yrm tﬁf&%%e%e%c?&&f‘egrﬂ ﬁrﬁirﬂegaroaryl

) ch sai
of RLRLR El , R, RS, RS, X, Xz R'" RZ RY RY, and R' is independently optionally

substituted with one or more groups independently selected from halo, CN, CF;, -OCF3, —NO,,
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wherein said ring is optionally substituted with one
or nore groups selected fromhalo, CN -0CF3, CF3,
-N®2, C-Cs alkyl, -OH -SH -0(Cl-C6 al kyl),
-S(Cl-Cs alkyl), -NH2, -NH(CLC6. al kyl), -N(Cl-Cs
allcyl)2, -302(Cl-C6 alkyl), -CO2H, -02(Cl-C6
alkyl), -C(O)NH2, C(O)NH(ClI-Cs alkyl), -C(O)N(Cl-Cs

- alky02, -N(C-C6 al kyl)C(0)(Cl-C6 al kyl),
‘NHC(0) (Cl-C6 al kyl), -NHS02(ClI-Cs alkyl), -N(Cl-Cs ,
al ky1) 302(Cl-C6-al kyl ), -S02NH2, SO2NH(Cl-C6 alkyl),

. -S@N(CL-C5 al NL12 0 G-06
0Xo0, &@léﬁﬂk@ﬁrﬂ%}h R(%)Eﬁ‘“ ) 19(2& ).cé)(cg’ )QEH( 6
YR NRNHC(QEWRF“ ‘ l—@ﬂ}z’“),. SR'®,

".(CR;\%EK %Q{akk%n) &%?{EKO C%Bgé(ﬁ 101 gﬁl‘g ﬁﬁj“‘c =y’ )NR“R” .

(CRP R e CRIGDROCIN: Rt ,
~(CRNC NW!R) m@t@w’) @sccm(bww) —(CR"R™) OREY" ¥ OR TRER '),

(CR@ Y 895"5 -&% Reﬁ,asi@)ﬂ" Qfl’:ft"?l{z‘?' sEhRel ]kyl

(CR‘”R@BASIOhIﬁRéRH @) (LR BtDbrSéQ?zgﬂPR 6, .

—~(CRPR®) k8 4311 1@12(@sz°) ﬂ—@oafﬁke( PPR¥G8(Ts YANRASRY lapd R
Ma@é id 1P LENR HAEY Ly, sl RELE ﬂi@ényi Cr-Cy lkynyl,

S opt| u uted
| carbowctsﬂx lwtw)cwiyhmyé og h@fem% eﬂrh@@tve%ldr%ﬁ]ﬂlﬁ @ Caéwc yelyl,
r&@i is n@ll kbytituted Gkth oneSid, mor® gﬁhpm:lected from

e o o L

-—NH(CGCQ(ﬂ@iB GGl kwa;kyl)z ES0) L alkyd) COrCarfk gy D),
9)&0( ;ﬂﬁu@l)kyﬁcm,oa4mq4m0>(ca-cﬁ alkyl),

-NHQ(QQ(é, iyl ,_1&5[ i %ﬂé%@cﬂlkﬂi L§0,NH,
—S0; NS08 N ek v OBS A Nl acs aﬂ®02 N@@( MmrQQQ)yﬂ(Co@ e

- —0C(© DA -C: ﬁ%lammaom(eﬂ-emm) “NHC(ON(C1-Cs
s SN el A it Gown
~NHCEORYHLC -G B0 —SBICEDRYIC) T 03, g alkyl), and —N(Cl-Cs
alkyl)C g 6 Ialkkyl) SIHC(O) N(Cl-C6 al kY1) 2, g
| aﬁggé pad égige o it it gt 8y festachtd 9%’%9 . Shmbered
saturaied Amifudated for @bﬁ@hﬂrmg hwangtped)&tw]ams selecirddrom B Hapd N '

where%xgigi" 3'1 {F% Bk geglb%ﬁw&%ﬂe Sﬁﬂnlﬁ@ﬁﬁﬂpi Scidted fron; halo, CN S
~OCFy,&Fy, -Ncaze ffgf;ggf?—?qi AN SR AR ~3G e AR, N8 -NE(Cr-
Cs alkggﬁmam dﬁQ "—Wz@:HCe(azin@l ﬂ@oﬁélm%@??&@aﬂg@)lﬁ;ﬁ _
~CONHEY @,s L GARICLE alkoby] *ﬁ{dmﬁnt&!)e N O-@campy, abl e
"NHCﬂﬁlﬂ@rfﬁeél&ﬂD,cé‘{HS‘azﬁrSaerilg DU SIS Ao BEHE 50N
~SO,NIRC, g iy r%@N(@M:ﬁ%u@bgmewﬂﬁaocw)an{(é:pcabmcgl), |

oL R BRI S
- alkyl)cONSH G aﬂgzl)&?(@bhﬁ:ifﬁ%m@s dkylFoNitI-Gs HkDEHEINNC sfmﬂ%}%d 2s
—Nﬂcm}ﬁa f;rBNHI:(@Mc:e?.cgamyl)gr—Nm(:p;ca(omgamyl)mﬁl—w(c. -Cs

arrler) further conprising a second
Mkybqiﬁi ﬁﬁ%@k? tic and/or a second anti-inflammatory
agent . :
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[0012a] Di scl osed is a pharmaceutical conposition as
defined herein for use in therapy. The present

conposi tions are useful for inhibiting abnormal cel
growth or treating a hyperproliferative disorder in a
mamal (e.g., human). Al so disclosed is a use of a
_pharnaceutlcal conposition as defined herein in the
manuf acture of a medi canent for use in inhibiting
abnormal cell growth or treating a hyperproliferative
disorder in a manmal . The present conpositions are
also wuseful for treating inflammtory diseases in a

ﬁﬂﬂﬁﬁld K% ot independnily sdustel iom 1dj GeCoabig,i-§CHpearyl e(@H,).-

tical fined herein in the
cafboﬁ%\‘ﬁrﬂ e@focgcﬁggﬁfga@ﬁf% Se in treating an
arﬁm@mawu iCGreGedkényl, észFarpﬁam [ Sehospgial hgerocyclyl, aryl, or

heteré;’irﬁ C%Ré‘r&ﬁ chéh hhigb& e Rﬁfxs @pﬁahaarmb:sautemth QRIP avid draups

d h
seiectfazg{;'ro Ol?ﬂxcf ?&gﬂ%ﬁf %lmﬁllﬂgle Sf{ aSﬂE—Qj(@?E?Qky[)
-S(Cd@sz@lma;t-Mé HHEC @k:dbrN(@,r%q W&m&%(& Wedlrer O,

~comﬁ@6°41kﬂy SCopEas eC((VJ'NIﬂC:—d'I; slieth & C(OIN(EDC elkyls ebea;Co

alky})@?@)ggk DISRIR AR B (ﬂ(é, oE Sy aﬁﬁ’sré?(b' 190, 4 ‘N(@':P@y

 alkylBe0rEaslk e i SOMHEN-Ce AR RN- Gy DG RINED,
—00(95Nﬁ(c%ﬁt§a g—b\fﬁém@&fa&w t—@e:(@)omr-aemyim mmamm(cl-cs

sk MR o a0 o e L S0 ARy S B 2

 alkyDE@R(CACE alkahg -OHIGOINH(Q L sty Ds ANHE(DMEE 6§ 91ksd}z a
—NH(?(@E@%'@'MI} Q&iﬁﬂtcl-@lamgcmwm; coakjipation with a

sec agent.. [ 0014] The present
48 el?eﬁg‘frﬁ@qg’ ofﬁbfal of treating an

- i RPliaHmahr§dikydase in a manmal (e.g., hunan)

‘conprising administering to said manmel a

t herapeutically effective anobunt of a compound of

‘Formula |I (and/or solvates and salts thereof) or a
[0011c} orposinta ssrondhaspeess therg 1s REOVEed 4 PoppRBRrherlscsd figeh a

second anti-infl ammatory agent. [0015] The present

dlsclos_re i ncl udes a net hod ofnuglng the present

c ottg®for; in vitro, i prsite, ddAn vivo
di agnosis zjjpeatnent of n#hmals |l's, organisns,
or assograt at hol ogi cal condi e o
o N (Example 5) | (Example 6)
g,owo-%’n' - we é
h & (Examplc 9 N HO ‘ (Example 10)
: - . | ﬂ
0o @
HC o ‘ :
~"o y F >-H
§7% N\[j ' @
e T = .
\_ 7 ' 8 : -
N - (Example 11} - : 7 (Example 12).
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[ 0016] DETAI LED DESCRI PTION OF EXEMPLARY EMBODI MENTS
[0017] Reference will now be nade in detail to certain
enbodi nents of the invention, exanples of which are
illustrated in the acconpanyi ng structures and
formulas. Wiile the invention will be described in
conjunction with the enunerated enbodi nents, it wll
be understood that they are not intended to limt the
invention to those enbodi nents. On the contrary, the
“invention is intended to cover all alternatives,
nodi fi cati ons, and equi val ents which nay be included
within the scope_of the. pr sent InVﬁ on as, def |n

[00KR] t he ciheipResontcsierlaRry PEdH SHTPOSRPD (G Py aP%%%la%%uz

d/6d dN%ﬁi%ﬂh@ﬂﬁ thé& d
cot gpségﬁﬁedéolg@ %‘ggld%er eol%%lél ggﬁ?réﬂﬁ}mc{)%?d bse usesd in tShe eof) an
a capfidqh pﬁ:ﬁnﬁéeuhbﬂlgpmptablelcmﬁt ilo A thirfliaspgsit.abands provided a

invention is jn no l[imted t d
phaﬁw@wcatl @%&qw&lp%wgtaﬁé’m@\?% dr%g%“’ ofrll%r ‘%? anra%‘-r@ar e of
g{b%]ﬂg Bg{ ?1%1 a%nﬁ&r FhdipBsenPaibEBute aléhcRidsd 4 @dmposition
ers fr

omor contradicts this -
(e gaamlham:&t:mﬁmal oombasmamg coruprisieg 2 pomioued of Bowaila h@ad/or solvates

L SRS S RS B 0 Ui

a SG&(Q!QJC%LIEB% {a?&fﬁc Aldro a'sedsndumEdnanmbtory ffeat.s to a

saturate near or branched-- chai n nonoval ent
[0012adir oc alkisdosed d$ & aharmfacenitcak QYmMBRSILGR 2t ar bon at ons.

l. f I
PRyl Al P B s g5
-abn((rﬁlaf Eell %ib%ﬂpcﬁ}ﬂ'eannglt h&? tivedigrdgryh a fhaninal (e.g., human).
| - propy utyl (n-Bu, n-butglh
Alsodieﬂ@eﬂw@qs))f a mxane@mncal Lgmaagwor{ 3s dsfined Deyginy | |

but
mthe&?—?("%?ﬁ-é@r—%’f& %,ﬁ ﬁsezmpr opy g%t BU, cell%ct)vh,or ireating 2
GrBatBk disbre1th ¥mAripe The pres@iti2EhPEHATS2 _ :
-pentyl (-CH(CH3) CH2CH2CH3), 3-pentyl (-
CH(CH2CF13)2), 2-met hyl - 2- butyl (-C(CH3) 2CH2CH3) ,
3-nethyl -2-butyl (- CH(CH3)CH(CH3)2), 3-nethyl-
1-butyl (-CH2CH2CH(CH3)2), 2-nethyl-I-butyl (-
CH2CH( CH3) CH2CH3), 1- hexyl- (- CH2CH2CH2CH2CH2CH3) ,
2- hexyl (- CH(CH3) CH2CH2CH2CH3), 3- hexyl
(- CH( CH2CH3) (CH2CH2CH3) ), 2- net hyl - 2- pentyl (-
C( CH3) 2CH2CH2CH3) , 3- net hyl - 2- pent yl
(- CH( CH3) CH( CH3) CH2CH3) , 4-net hyl-2- pentyl
(- CH(CH3) C1-12CH(CH3) 2), . 3- et hy1- 3- pent yl
(-C(CH3) (CH2CH3) 2), 2-net hyl-3- pentyl
(
(

- CH( CH2CH3) CH(CH3) 2) , 2, 3-di met hy1- 2- butyl

-C(CH3) 2CH(CH3) 2), 3, 3- dinethyl-2-buty

(-CH(CH3) C(CH3) 3, 1-heptyl, and 1-octyl. [0020] The
term"al kenyl" refers to linear or branched- chain
nonoval ent hydrocarbon radical of two to twelve

- carbon atons with at | east one site of unsaturation,

i.e., a carbon-carbon, sp2 doubl e bond, wherein the
alkenyl radi cal includes radical s havi ng "ci s" and
"trans" orientations, or alternatively, "E' and "Z"
orientations. Exanples include, but are not limted
to, ethylenyl or vinyl (-CH=CH2), allyl (-CH2CH=CH2).
[0021] The term "al kynyl" refers to a linear or
branched nonoval ent hydrocarbon radical of two to
twel ve carbon atons with at | east one site of
unsaturation, i.e., a carbon-carbon, sp triple bond.
Exanpl es include, but are n ) limted to, ethynyl
(-G =-CH), and propynyl (pr pargyl [0022] The terns
"car bocycl e", "carbocyclyl" carbocyclic ring" and
"cycloal kyl" refer to a monoval ent non- aronati c,
saturated or partially unsaturated ring having 3 to
12 carbon atons as a nonocyclic ring or 7 to 12



[0023] "Aryl" means. a rmnoval ent aromati c. hydrocarbon
radi cal of 6-18 carbon atons derived by the renoval
of . one hydrogen atom from a single carbon atom of a
parent aromatic ring system Some aryl groups are
represented in the exenplary structures as ~ "Ar"

useiYbr rélfing Qxﬁﬁanﬂhgtyﬁ? iligedseglinGahanaenppi, umgnpFurther dlscloscd is

thegllrs]g t I S, n%t]ﬁél cog}ljtogitl%n ?i%ﬁ]%tgﬁﬁb 5:(1:1{/)121{’41& ﬁ'llaiﬂfacture of g

meugammcfywsean beateng anyinflemimatgry disgise erp%nia%l‘ilqlme but
z ﬁ] not J%!ls%‘tﬁ%s%&’ is thedkeat Sp Hiﬁfladé&ﬁicaﬂ b@ﬁpdﬁﬁnmea’seieﬁned herein
phen

| ut ed nzeneg, ¢ %%g
?mel?t gary™ Eag’ ronapt hal ene,
dis@Rd d@:stﬁwﬁvé"boﬂp%écﬁ‘ﬂé&dﬁ@ﬁﬁ@itm|d150['dé&21411f55|‘16u¢ éisamBe, viral disease,
L ET ey Ol € e paret el ARV AL VL BNl NELer Q0URLLE ift b Blkmmal,

fibrafie dgesn ReHRd e A Raralh
[00%3it ur at e’ﬁneq:resampésdl@ﬂ!m gmclmd%% wethpdef iphibging abaormya) cell growth

| or tf¥3fm v P in 4 Fiafin@il &Qg] Ciﬁlrﬂtlnij borapidisg

' r| n di cal 3 t
&fo qagg@gmgﬁ% ?‘?‘?ﬁ@’eﬁ?@ﬁy ?teélvﬁ’e eroa f?)arﬁ é‘%oecct[
Forﬁmm (ahd/oro@bntesay galts terdof of & gpmpasitonrtheradinplage pi lﬁg

egﬁc gRLE ring atons is
o S i e
msm%&@nﬁmlm@ﬁlﬁl@ c&npmsn@ abmipistesing B sagd Bamaraban -

thel'%t)]eo mézjlf%r e ect1 é&?ﬁg@@@%%ﬁg Itéxﬂfﬁr %Ivgws E’nd salts :

rin
- ‘thezgoi& ar @wmms@m tﬁw@cﬂ aoge g Hetosh l"lsﬂ?mma*"fy
0,. P, and S), for exanple: ablcyclo[4 5] [5, 5],

ager 6,6 |
00T, L 3y BLILI S Yol 0 B pRcLl B
for ighvéina, st s, apdNPAVIVBEEReRITOT trgatipap pkinsa gu- cells, orgamsms or

'asso@ﬁféd'ﬁ‘aﬂio?@aﬁl@@ﬁﬁﬁw 1, 3, 4, 6, 7, and 9: "The
Chemi'stry of Heterocyclic Con'pounds A series of

B [oo1¥pnogr a MAWDESQR@TKD&@FSEXEMBLMSR EMBBRINENTS
ookl esent )Rffér%%ng %@gln%w & mY& s 13 BertalifternB&iimbts oR1He

inventiga, @?{@@91@5 ofiwhichage i Wéqf%} i ‘S%%?CBE‘P?W%?‘E“W“’S and formulas.
Whilethe ieptdewilbbl datsbal ia chnedion with the sawmerated @mbodaments it

will @ar ! J%%%tlogd Ha ﬁ%J LALR urgxﬁ&d 19 Vi 1Bk i RAb BREY Sinb6diments.

ocy c ic’ ring et erocycl in
 On theconivey, thivemtioniagntpadsg 1 SOV%ﬁLF'E WVﬁwodlﬁc ofi nd

equilAlkstS RISHhGhay @@isﬂcluddd h&ﬁimﬂw seopelof tHegiresehtjidvationengefined by
the 33{11:52%? gi‘{ﬂ%r an gﬁy\i\ﬂ O%\Xi g'ﬂXda" methods anfl In%agenals similar or

equivdlendrio l:l'p:lso Hésen ed heToita 1}a| tﬁe practice of the present
mvemam OfHERA lﬁ%nucalzlg i flo amy mmee tethymetlidds ahdimpterials

descageg Qﬁr !?xgeln? %PB% o (? a{)%lcg‘ tﬁﬂn‘é&ﬁﬁ%{ed lﬁégtﬁﬁeo #)Qt)é ts, simifar
matanlal:tagg‘ay?éconﬁﬁ @mrggﬁ? thn;}qpp cpaéwg; incl g%@g gthqot lnmted to deﬁned

term} 9' bedﬁué@z@ies e Hid, i applicattbintdohmblany | |
ydrothlenyl di hydr of uranyl ,
mmﬁlyr azoI

7oI|nyI |mclazoI|d|n I
[0018} azabi Therhi. ﬂk@]'mme@/heremrefers toa saturated finear or branched-

han‘?ﬁlggl %&11; ﬂ%ugro%a:% ?zﬂi@aﬂ‘ YF on@ftwelve carbon atoms. Examples of alkyl

o AL o e RS R SRR, prop

(n—PIEiiépifﬂi}b}& S—C;H;Oﬁhﬁiﬂ;}: rZepy)pyh (c—Pg,rlealP}NTéfﬁﬁCHz)z) Acpurldade n-
- 9X 2 butvl (s-
oo AR Sy e s

[ 0025] The tenn "heteroaryl™ refers to a nDnovaIent
aromatic radical of 5- or 6- nenbered rings, and
includes fused ring systens (at |east one of which is
aromatic) of 5- 18 atons, c@ntaining one or nore

het er oat ons i ndependently sel ected from nitrogen,
oxygen, and sul fur. Exanples of heteroaryl groups are



100291Thé terns "treat" and "treatnent” refer to both
t herapeutic treatnent and prophylactic or
preventative neasures, wherein the object is to
prevent or slow.down (lessen) an undesired

b, BB SR EL b ey LRkt U, GhuRIoCACHgh) drpegy (-

pentyh vEHCHyCHAGHHER 31 2aperty] (d&ld(GIEJCHLCH (CH), 3-pentht

CH(SUI‘ﬁb thgé hALS. bERngg'd(é}ﬁEéHE@Hﬂa 'nga bi.ofyat
HCHle ﬁiq%ap e m@thylﬂohﬁtmr@ﬁ;é%ﬁﬂ@m etk dbus -
CHM@%WH;%WM@@I (-1 CRsEHpr gL IECHQD-hany (4 or at i on

R?EZCP?U}PE}PI 3tﬂ%§¥fj éﬁéﬁﬁﬁ?ﬁﬁ{z@%ﬁ%ﬂ%ﬁé@ 2~penty1(
C(C &, 3-mpthykZrreatyl (GG EH HnCheton
pent?l{l'-@H@Hg)eﬂzCH(lDHE)@ﬂ 3tmetag<1pspem9u (S®¢0H3\)(a1deH3D129t2—methyl—3—

re e Gl gy RE b R OES (& AR mb o

dimeghylwebyty {sCHH{E DCHE HBD@ t-bemtglvand lectybndi ti on or
[0028] sor d eifh@terml’f@&en}dh refbiisdd hnm oc bradthadorthaby manasateter

hydrifarhh iR ST RLeS Sl B AR 1650 BB ey ondeion,

ie., 4 BALOI-EEBM, shTdAIMd Béhd Bdbreld the hﬂ@gﬁl&aﬁbalﬁﬁ(ﬁﬂﬁétrﬁlbdlﬁhavmg
partlcular di sease, condltlop" u|__sorder
"cis"zand c o' @sientatiens, oF altesmatively. 8w @@e@m@om Ef@ﬂ@les include,

but e Y T v BV L E R GO R 6

[0020D€ OF TR @3 Y ARYAYE rélbrs i liRddrior BrndhedtndRABRNt hydrocarbon
condi tion, or- diSorder described herein. In the case

radica} ofdmiade twelvhearbre pigpwuvitlcatipast ever stetof Wasayration, i a carbon-

carbn S HEPHERRY RIS bR DR B LBRBEE] ofiShi i, and
propﬁﬁll%ﬁ{)pﬁgﬁ %ﬁ%@é@{kﬂ y stop) cancer cell infiltration

1 it 0 peripheral organs; inhibit (|. ., slow to sone
{Oozk]xt ent ’ﬁlmiepnse‘foarlmobrg/le%,t"oqar})o¢wmw ‘cebagcisiisg" and "cycloalkyl"

‘ hibit, .tqg sone extent uTor wt h: and/.or relieve
referyia aymav el R Sanraes SRS nera b B e o
carboM dtbmb BEa El%ﬁ&%fchc Ti%gto'i‘ @ 61 @iaboh E@)nﬁrdd % H@éh@ iy € chychc

grow h and/or.’kill existing cancer cells, it may
carb@ycloshmmw il @tpms;pfmbgm@ngeﬁofor esheple, stsraénfaxv}o [4 5] [5,5],

15138 G0 Bt BB B lsR s TR0 il R b2 ange
asa ‘tﬁ@}cﬁi [B,G}ldil% Erﬁys[e@@ ReRAS @nﬂgédesyétBB); sucH &03ds%TdT2. 2t 1§hdPhane,
bnornal cel rowt h". and "hypei proliferative
- blcycm[g&?dmtmeaamé h@@ép[ﬁ ﬂt?éﬁ@mﬁgéﬁﬁmyleﬁ al mﬁn@cychc carbocycles
] h'
incluf® ﬁ’)lul[ &r@%‘ ufmtemf‘g)n 8&%{8}3 ggl yLQ(EEﬁlﬁl c%clcﬁ%gﬁ? g cysie }%np 1-enyl, 1-

uril’ess o erMAse

cycldpbr&tZ -bisyl] nepaRaestensf, cpdbh@iyl rie¢pel chic@s 1yen v Clh eyl ghag-2-enyl,
é | oss of contact 1 nhibition). This includes,
I-cy ‘alee%zﬁw e Ohﬁ’éadé?ﬂYbrcﬁ‘ﬁHOha?tMI‘Fl‘éﬁ“ﬂ( ayjclangryph cydpdesyl,
quﬁh&ﬂ?f%ﬁd ddie@lii ferate by expressing a nutated
I'ne ki nase or overexpression of a receptor

' [0023]y r osi HArKi' nezes a @ﬁjnobaiantganommmb h;airocgartantrad;ehﬂ of 6ef8 carbon
di.seases in

her rollferat ich. err

atomy @ffrtygfl e U remogalglians AV eNRes atoih o ﬁh Q arfih o of a parent
Haty [ e dour

S Uil it o S%ﬁ‘éx%ﬁﬁ’%s es s
seri.ne/threonine kinase activation; and (5) benign
and mal i gnant cells of other proliferative di seases
in which aberrant serine/threoni ne ki nase activation
occurs. [00321The terns."cancer"™ and "cancerous"
refer to or describe the physiological condition in
mammal s that is typically characterized by '
unregul ated cell growth. A "tunor" conprises one or
nore cancerous- cell.s. Exanpl es of cancer include, but
are not limted to, carcinoma, |ynphoma, bl astons,



deoxydoxor ubi ci n), epirubicin, esorubicin,

i darubicin, marcellornycin, mtonycins such as

m tomycin C, nyc, ophenolic acid, nogal amycin,
oI|vonyC|ns peplonycirt, porfironycin, puronycin,

nArd ﬁ?ﬁé&dﬁs blC%(gi?C r%glcgll om gﬁ%ﬁg L Q{lognra'tlg Bmg tﬁ'is%ﬁ 197 fothl%ted

ent nex, Zzin Zor u

partially unsirale® rink &6 @@tﬁhnca@:mhlm dslew)eedr@:yand rmg Typlcal aryl
5-11 uorour aci a -FU); faolic acid: analogs such

Erouge HisBides P areRat mxﬁeéﬁai@dwﬁﬁ derbydelrqny! erﬁen%ahﬁ@x&tSébsumted
B ALy AR 1o o R BR800
EMBhﬁhDEQMMﬂe azaci tidi ne, 6-azauridine, carnofur,

cytarabjne, dideoxyuridjne, doxiflurjc "
[092é oci t abhfierms P%%?‘%FPFXﬁI‘?xe hefgrarysid i Befroryotic ring” are used

a
LS O A QURS S QEARE PR, S 05 on
or maretﬂom@letmldtoln |tmp1d épnds withia the; ring)ichrbetyahie ;radicdl o€ 3 &z 1 §iring

nish such as froli |c aci d
stoms SR e € Tttt BetRingt SR ah Qiiigen. oxygen and
sulfithb WG hing rAEBAGHY Bng beshéRRYE bt ok &@g"étbﬁ@ & optionally
edatraxate déf of am ne® denecol ci ne; di azi quone;
subs@lutedrinddpendsatly evith Qi oTineTe sulkstiateats chspné)pdtb oo reheterocycle

_etogl uci d; aII| itrate ent |
may B Attrile fang 5 Th Qv it S PSR AT R
heter@%ﬁﬁ' sbREled s’fr’on‘ITN'[ OYPR AL or @lﬁ@ﬁé&ﬁi&ﬁfﬁl@@ toMRtrEanERbers (4 to 9
nitraerine; pentostatin; phenaret; pirarubicin;

carbomaioms and bme6 hp@mw selavias o &, O Peansl ) otreample: a bicyclo
I4, 5] %agabéjp?r § I%é L) }f)e?ergc%@;i%&qunbceﬂqg IPgﬁuegt‘é '_]Ldseo A

ugene Xane;

"Pruﬁipl@fdfrl\&diderﬁ Pllefe@@gzblia e stry © (Wak dPdnfansial] New York, 1 968),
triaziquone trlchlorotrlethglam

Partl‘fqliﬂ'éhGMfé%féﬁe%; A( 8s aea@ﬁ!a‘% ["YherChempistey af Heterqexlis ¢ pmpounds, A
srch SRR OO, NESIRR ASKDRIBRLEN in pucular
Volupiep @By blya6; 199 any 28sindd;, Aar. dihiemo Sod €1 J60ABA:5689).; “Heterocyclyl”

also 1(“6‘3‘1‘3‘19 Frodiak st é?t%q%'cfilg padi @i}fﬂ)}m d%@%ﬁ%&ﬂgﬁggﬁg&ﬂi
unsatﬁfdt&?ﬁﬁé) Br afdmbtik caﬁ%@ﬁ@fﬁ%ﬁ%&@y@l@ﬁﬁ? rEfdu§fles of heterocyclic

‘ bum n="engi neer ed nanoparticl e formul ati ons of
rings pmdudeg awedre psininitedito, Pruavlnrhnjelutetr@lwdﬂﬁamnﬁb dghydrofuranyl,

etra R A B Er BSHyP R Gy P e G o gineridin,
morpﬁﬁ%ﬁﬁﬁ%oﬁ:ﬂl%ﬁﬁb BB piferkFih @l QH&ﬁbﬁiﬁerazmyll, azetidinyl, oxetanyl, -

rnercaptopurine; methotrexate; platinum anal ogs such
thictaag], ompbipetifingh ¢xepantb pbhuamanﬁl ohrepinak diarepingk Spwepiel, 2-

po O S AT SRR 5B gl

pyrazofiayir axlaheyl, dlaliplanvic dihyd@@ymplg emydnoﬂ:ﬁag& Cdlhy’zt’@bﬁhﬁmyi
( XELODAQ) ; ,|bandronate 0i Sornerase
pyrazo e etz | SO Gr SRBICHSAL o RPRRRE. TOVFO) -

wcai UL AReUEN, B LEHLRALD 25h ekl SRARERIEIA BR) iud
witlnﬁ ltlﬁ;\/s&opn{ OB dfiattionn Hxadgiksiof aﬂlbteI@gémmgrbup whefein ring atoms
"chenot her apeutic agent" are: hgr nona

are subgdpied Wit pxoG0) %Owewapénwém%w? 4 1 hevestibiomerphetinyl

ntu 0 ARg -

(00250, 1 ogant SHE RASoRH R o 0RRE Ak SONBRL il of 3016

'memlmredmhg,, and aohxief Ared ring lsyﬂﬂemsg(akxltaaﬂmf wj:uchnaammahehof 3-
citrate ral oxi fen dr ol oxi f ene,

18 attipsyrcan Qs I moTE E?mqi%fﬂ%mdﬁ%@@%&i%@?ﬁ%ﬂ%rogena
onapri stone, and FARESTON (toremifine citrate); (ii)
aromatase inhibitors that i%hibit the enzyne
aromat ase, which regul ates estrogen production in the

adrenal gl ands, such as, for exanpl e,
4(5)-i m dazol es, am noglutethirnicle, MEGASE(r)




inhibitors; (vi) antisense oligonucleotides,
particularly those which inhibit expression of genes
in signaling pathways inplicated in aberrant cel
proliferation, such as, for exanple, PKC-al pha, Ralf

B L
2-hyb Ry pididing), ifavdaizbiyl, V@ﬂiﬁh@ﬁ}&l(ﬁmm}&&ndﬁlﬂh(mﬁ%ﬁgﬁm example 4-

vaccl nes, for exanple, ALLOVECTIN(r), LEUVECT]bi(r),
hydrere YD), IPRGIBUKITEFLYL W@Z@ﬂ detephls sféﬁ’ért%@aylilsoxazolyl

E
thlaéowf’i &é&ngl 1(33%%?%2% Iﬁg%l éﬁ as be% tﬁlﬁd&w (1)
benzﬁﬂdé@ﬂlﬂ%éﬂmﬁ(rb@h&ﬁﬁr&ﬂhﬁ imdadoliyk indohiainyh phthialagalyl, pyridazinyl,

B DA I
, benz%HRéiahg_ %%&%@b&ﬁ%ﬁu&blﬂ MR a9b151, qM}{Ezo‘imyI

mat r éinase 9) "inhibitors,

qumﬁmﬂmybnmymanwnwuaﬁﬂﬁnmmhdmots and VEGF receptor
00zt 77 el At B BB R BhE B Pl S Bty o

mtrogéh GRetHeRatnkem) AabibdtWigr® 5&HE0 bossible. By way of exam le and not
onpounds/ conpositions are described in m% 172,

1m1mmeamw55mdeéms&:wgles Ephqtemafksaarem@sl/a@mguon N8, 4,5,0r6

of & BKRS BRSPS chg, Fibo! I M A GRS TR B O o AR midine,
posnﬁ}?{ ﬁ %93 Qor @Q@a&%{r@%@ 9031M‘§(13 %939;21!865% ofS Nﬁl%?:‘t&?ﬁ?&mﬁﬁ&’m

tlnofsraaﬁ:tu@hme aydolepr m@humlaf@ﬂSé@n& hpcrofrancaxgrle.

m:udaf\éz €,01, tﬁlgﬁ% 'e,gp%?s%ogr Og,gérltf(g z}n %&a%?lﬁb%e}zo(l% or 1soﬁh15ilzole gosmon

2 or 3 6f & &rindiaetpasiivh QUB Nazodfl aneazéHdhe Phsitibn anhlde 526 7 or8ofa
o within WD.01/ 32651), ) N

quinolinepr ppgigen 124, ﬁe@i‘gﬂb AL% of a1 PPaRPeling. net hoxy- 7- ( 3- pyr

1002730 i LR e oEms o ROV i BAOPAGepAcd Ggserocy esor
heter@ﬁ&&&?@'g&ncﬂﬂ d}l &M{?ﬂﬁof Slplitidine, kageﬁtﬁhélz}) éib_ézrﬁg&l@rrol?ﬁkﬁb 2-
unds,. such .as .t hos ed.in U ion
e o A N e L L
Inwm@&h&ﬁBﬁﬁ@zMﬁ@QB@kﬁtﬁam pganﬂkespm@amhenntﬂena@ém@yﬁi
1ndaz%ﬂae§5§i 151{]§'t()f ) drkﬂ%l :Fgainrdoﬁﬁ b&ab 213 f %@?&ﬁd}ﬁe and position

poun e rnhi’bitors o
90f%%hb§phnph%§w®ph@33 ki nase), such as those reported
[0028]" Yag UPHH tef?h “Khlo { 2909610 liﬁl'éf‘o C‘Morb herobiRf or IQ@@ CEle heteroatoms

prscaipfagoartlrdspmoslos bk iows brrbai s g, SO) md

$(0)£653320; US 6403588 WD 2006/ 046031; WD 2006/046035

2006/,046040; 710428 042810
10028] 5 0 S T A0SR N eI o bR Ly abnent and

proptB0aAic @0 HBtEntalive ﬁ@%ﬁﬁ;’:ﬂrﬁ&@m 1S oBR20Gis 1l pRVent ov\ow down

(et PP IR 06 oIS S g et

of cargr.0BaBUPGEs OhETOgaLion, bensfi Mefsaisehm%é%ﬂ  gclude, but

are n&’iﬁﬂi@é@t% Afeverioh OIFE toRfal @itﬁlﬁfsﬁmbﬂi\ﬁfléﬁﬁnﬁﬁ"&ﬁe%@ stabilized
3K i nhi bitor e Ph?rnace |caI§? EZ- 235
(ie. > iqt: SRR SERG %ﬁ’ 5%6@ élﬁ[aiyé:)r SION10g Q44159559 oig]:ﬂ%psp,taé}?ehoratlon

or palﬁ&ﬁbm ¥f the disﬂé‘se)stat{: Gad Gérﬁfselthwhetheﬁakat(ﬂ)ﬂ}’ whether

detec%%f e qr %ﬁ[:tggt%‘?lss e?ﬁgﬁﬁg{e%?@ %Eo( ﬁl?:ig} rgapoﬂg]%% sﬁg‘z%al a? %mpared to

expecathamrvival ié nosessiving igesndny.e Thestrin igdd afitesatment include those
i nfl ammat ory bowel disease (including, but not
limted to, Crolufs disease and ulcerative colitis),
chronic obstructive pul nonary di sease in the |ung,
fibrotic disease in the |ivér and ki dney, Crohn's
di sease, skin diseases such as psoriasis, eczema and
scl eroderma, osteoarthritis, multiple sclerosis,
ast hma, diseases and disorders related to diabetic



[ 0039] A "netabolite" is a product produced through
met abolismin the body of a specified conpound or
W%Si ereof . Metabolites of a conpound may
gh%"lgz?l ed using routine techni ques known i nbqu;rénsgpq’im%sm
and their activities determ ned using tests such as.

altehdz\smthi éxcohbeidn be dedrder SSweddl 3ty ptcheBYaverhie! béncﬁtﬂ:fn or
| ati on, reducti on,

.ex fromthe OXIdtIO
@%f rfl@?%m which fhei °8F\ %ﬁl&%ﬁ%ﬁ o RegirevsnfGdeat i on,
mmst eri f’I'h%?Ma@@ SRR BN fim 898 an QU Bor o

adm ni stered conpound. Accordingly, the invention
coppeinfbigherpresdnd mweefsmrfhatddrm@mrm @re@f:nts He: panticeitdr idoRase,

[ roduc SS _conprisin
Cohfﬂﬁlt)l&l % Ia%o&%%%ﬁp &4 n S ]EimF I’%%%?:( r?v gﬁ eSﬁnE: ﬂngl toms of
thd partieul peliscast, odnditige oﬁdiif;(frtiat Sﬂlﬁil)tpie\kén%' di d@laﬁ@ﬂl@ Rakdt 6f one or

roduct - t hereof . c&? pPOSOone' nmal |
Mg SyeRtams ghHs P ﬁﬁi}séﬁ’n@%@é’ré‘#mﬂ% |dé?§ﬂbed herein. In the
[
caﬁgﬁ%%t R ﬁéraﬁ@nﬁ%:@l‘(h; ﬁfgécfngg E%Eaﬁnt\ﬁﬁhﬂﬁa&r{]%m% S(I;&g%? ity Jymber of
caisr eslh; I@d@pe tb@tunmraizwmhléltc{h@mm &y apmmtcm ag@pteferamy stop)
s of t ne are co m
Igcr range Itratm& “&8 5&;19 2\1 r%r OrRT %ﬁbn él 023? 0 S8mtet?§m

prﬁrﬁlﬂygﬁ)ﬂ)}ﬁimcﬂfméiastﬁs&ghﬁﬂilt esdhicanemt, tia0ddbwheL aﬁ@’ﬁﬁehe\re to
ackage i nsert s used to refer to instructions

sogggngtgqeﬁnp PW%%‘P%E%WR#O% Atfafiated I“’I%‘é@q’(ﬁ"ﬁ’égf dfo the extent the
drdghRdyAREknk QH@BISkilIteQﬁﬁnff%E@r' 114, %ﬂﬁf@% &ﬁ@st@cﬁoalﬁh/or

the’i nd| ca ons usage, dosage, m ni st
cytetoicr Zionernsar therapy.cofiadacy cmbamnwredofw exmpig, liyfmsassmg the

. f h_t her apeut 00 The term " raI
st 3HE0e B ARBH TP RN Shtu el rest o A0
[UDSIJper i NpDisedairhs ‘tabn@zinall Bl SlohE" dnd® eﬁﬁbhﬁ%ﬁwe\ﬁﬁbhﬁr“ are

the term"achiral"” refers to nolecul'es which are
uscg &*H@Wﬁ &l et arptigttion APRArTiaherestpiH nfrused herein, unless
othERR&3hdibRel 86 s B BN BRIWIRD BB is ﬁ@éﬁ)@ﬁ@en{ Of GARPIOStory

whi ch have i denti cal "chem cal stitution an
med e tE-gis ify*’S obeantagt fohdrigot). dhisemtleddsofos exdmpléigha abnormal

gro@vq‘lf(gf I(fg B, s&&un sé %g% ﬁlta)g rﬁ%y%%ﬁr%gs\{ggr atl Ien%ta?é/d tyrosine kinase

or %%pﬁ%&ﬂdﬁﬁ&b&ﬁ&&%sﬂE &3v%0c; [(@%ﬁlgn[ﬁndﬁhﬁﬁfgﬁ%%éﬂs of other
onmer Wlt two or nore centers of

prof TR (isgnti VNG abTOLLTRLAS Kifge ARVAPR peR: dges fumors
thdtgfro Iﬁ@ﬁzt@%ofe'a@ﬂtor t?f&ﬁl{é I@(E}]ﬁ@é.ge fﬁﬁ aﬁﬁ‘ ‘6%:1&'% b8 f)z%m'erﬂ]a )6? L G@kant

roperties, e.g. I ng" poi nt
Seﬂgyéﬁi@hnqdﬂnq&@ atiiesionand (ﬁ)elmmmﬂnﬁ ingdigntxetily cﬁ“s:thxfr proliferative
arat e, under high resol ution
cislu B3 RSB R ERRERR RS EhcibElh (53R, on.
“[00d]ectro Qiﬂﬁrt&ﬁlss'caitdr"chlﬂﬂ O el 9LANRBRr to or describe the physiological

0045] " Enan mers" refer to two stereoi soners of a
con& gflﬂqanwﬂtl%tﬁafdp bpisgHy charactenized by unregulated cell growth. A

"tumor” comprises one or more cancerous cells. Examples of cancer include, but are not

limited to, carcinoma, lymphoma, blastoma, sarcoma, and leukemia or lymphoid
mdligrlancies. More particular examples of such cancers ’include squamous cell cancer
(e.g.,‘epithelial squamous cell cancer), lung cancer including small- cell lung cancer, non-
small cell lung cancer ("NSCLC"), adenocarcinoma of the fung and squamous carcinoma
of the lung, cancer of thc peritoneum, 'hepat.ocelluiar cancer, gastric or stomach cancer

including gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian

11



superinposable mrror images of one another.

[ 0046] St er eochem cal definitions and conventi ons used
withsttapgneral ly follow S. P. Parker, Ed.

MG aw—%lgl | Dictionary of Chem cal Terms (198P H7US2007/076340

MG aw Hi | | Book Conpany, New York; and Eliel, E and
camgdreliver Sincet, ﬂaddﬂmtn@ml&patymafbrasgmmr Ghﬂlmommels tectal cancer,

&.S York, ,1994. Th
R SRR Y SRR 7Ry o S Sleyhpngces bidney or
refidlichidler, pRINRS Sanc@NGult NRLEID B8N @dhodr hePhfid @sfrﬁﬁ&ma anal
st er eoi soneri c forms. It is intended that all

CAESIED PYB IR Aute feulkpraiactsidlatdadibraimend neck cancer.
ention,» t .No -

ORETL s EBOHE AR Rl MRSl et sy g e

of agnoat. XEExangdestol ehandthsraptutia sgerdacmeinide Eﬁbwmh r(TEAR(IEMA@

o3he 05! SR oabeeaaett CEEHCRREY: REYSHGE Fhee Sihorvergent
(FASLODIEN® ARazZoRREe seﬂ‘enpdsmezm paibdry Qo8B T(PEME\RA@

descri bing an optical active conpound t he efi xes
Naosia b TRsHAY (6 LEENE RS O Ao SR8 0w,

Q}%@ﬂlfa Fm?u@g@ @5 fsx gg} Cfgﬂr?go@?&!j 1(éu§c8m<‘rgl %@fiam%cm

"(smmmywmzfmﬁ@g Wégath) hapasinipr( TVK ERB®} GBKSTH016, Glaxo Smith

KRR Rl o et L R ST PP Gt Latsh bm it
(IRESA® etz édecdy, RIG1ar8 A6 557881 270 fgeh), alkfREing agents such as

gi ven chem cal struct ur e, these stereol soners are
ﬂup@@%@ﬂ%ﬁ@%@éﬁ%@ cyﬂa&phpm@msdee allyl sulfpnstoesiek apbusyhen,
f
iR SRR L6t SEh SO ARY, 5B LELGERGH w

urﬂdspa;feth@’tenmhbseﬂldanethﬂamb]amm iecluding altretaménd m&ﬁzflenemelamme,
.s,.referred to, as acemc -

' tur rs
tidfhyfifplohoratiy ﬁ'ﬁ%ﬁeﬂempéﬂsrf?a?ﬂag% i sty i ggaime:
acdisien e €pERalBlIRNIRASE HALLDRaGhork), & QBPRABN Ghddih R
chem cal reaction or process. The terns "racemc

synihstic gpglog gpgtecaae biyastatin; pélﬂsesratmocﬁrﬂ 06§ Ginghyling itsiadeaslesin,
ca&gleiﬂ\%m?‘?%c‘b@%ﬁ{t% %c%ﬁﬁg ’t T S ﬂ]sgéarﬁ 14 |L‘}gPtoghycm 1 and

activity e ter
crybwphycin 8Y, dplesthign; smbcmm}rmal (mciaxdngrtbe s;fnﬂthht:faﬁalem KW-2189 and

' rconver .iblc via W ener
CB ) FrultlioS iy Rt B e e B e plngerds
such 20 bRbfaaibuil, LoAlrRdPRbShe, Icﬁ@kmsmﬁﬁﬂec egﬁ«agﬁﬁﬁﬂ@ SfoMhaRide,
m gration of a proton, such as ket o- enol

mepfﬂgq%@a@%mﬁelﬂp@éhmﬁnwslﬂ%h@rowwc@em@m@m@nbwhm

f
ph @&érg&e%fl BhEL LR gfgﬁdssmﬁg%{ @g@&?ﬁg ggﬁbs%eag bud R a@ustine,
chlbzph(apm;:femnwm& jrommtlagtrmmuﬁlrsamd radsmnusiive; ieivéotivs such as the

N T e

calich&umtiaoynegal {(Bnkes bhéﬁ HAUE] . r(@@94l% '33‘1%@13186} Qynemicin,
sul fate, citrate, acetate, oxal ate |orid

inclydmgidyaemichhdespherphonetes. sushsan dodrenatg; ﬁwm@cma 83 well as
sal cid
nocBORERBF b PO M RlRed IRThBH B Ry Rl
chrignophoresy taelaciasmysibgtastinas e, pathesmyval, eadserine, bicomycins, -
enti si nat fiunarate,. Iucong Iucuranatg,. L
cacliRii ARbiein P BT in LR POY o MBI, Stinomycin,
dauhBubROE 8etbfubivi, &-diBRS YRS 2 norRu bRk, e@mm® (doxorublcm)
benzenesul f onat’e, ptoluenesulfonate panpate (i.e
morphalinondaeiubisii-Gypeomerpholingrdsrprudiom Frsmesdine dpxembicin and
al kali netal (e.g., sodiumand potassium salts,
al kaline earth netal (e.g.,12mgnesi um salts, and
amoni um salts. A pharmaceutically acceptable salt
may i nvol ve the inclusion of another nol ecule such as
an acetate ion, a succinate ion or other counter ion.
The counter ion may be any organic or inerganic



acceptabl e salt nmay be prepared by any suitable

met hod available in the art, for exanple, treatnent
wof2odseshg ee base with an inorganic acid, SucBRCcea®s2007/076340

hydrochl ori c acid, hydrobrom c acid, sulfuric acid,

nitric acid, nethanesulfonlc aci d, and/or phosphorlc
deqpsidgxorgbiciy. Ry gsambe%dii@fublgmwa@gﬂcaem dnifpspyfins such as

m{@ﬁ)ﬁgﬁ& %ﬁ%c%?gélggl}? BiiCn c%%laﬂlgc S’%wﬁirﬁfcuﬁic e%io 3@%{‘ Bottfromyein,
puginm:]cui, qcelianycnh, rﬁdﬂmh:lyinla me@mnmgnnastmpmam tﬁibd:rcﬁm dbenimex,
such as glucuronic .acid or cturonic
Zing e, e IR OGS SR LR d STuplpE T (&-FU
folﬁ'cdcﬂi arAlbgfficAQs Abddpierit! ERRERSE Pdrdpterdit kibn@fexate; purine
lutarni ¢ acid, an aromatic acid, such as benzoi ¢

analegscueh asiudarehing, Graercaptopyting, drirmipsior.dhioguanines pyrimidine

o QOUPHSBHAIN. el BN A A e S Mo,
doxflindding, keoddi@bine eﬂbmhdm&amﬂmﬁgeﬁﬁﬂ;dch aﬁ&dﬂﬁrﬁb& drcﬁﬁistanolone
pr e SU|tabIe netggd for exanple

ar
ProPPé‘ﬁ‘Fn%‘%"S f e ﬂpéf@ & d5EPIRRRNS: A
am B GRRHGMARS ﬁmto&ﬁ@ %ﬁﬁmﬁg f@H& n&d édg[enﬁ,ﬁerysucﬁ s&mﬂﬁa Yci@l

‘tertiary), an al kali netal hydroxi de or al kaline
aceghtani; aiéqmbsnhymnmlmsum arpinelevilknae adid;|codtracil; |asmacnne

hl but..are
AL oS AR, 3PSO B8 P e
clliptidiimasetateyfi spothalode;terhidid eal lRAMBIRER; hydiddyares; lentinan;
secondary, and tertlary am _nes, and cyclic_am nes,

loniafpes MapEpuRqid FHEh ahBlapHBIRG R A pIgsEIsa T tAIazaRy
mith{RkGAL nfopdihind1; %%deﬁﬁ%&%%ﬁﬁ%h@ﬁm&%ﬁr%m loeoxantrone

pot assi um rragneS| um anese, 1ron, ‘copper
podaphyiima asidntethjyhiyiamde; Qr@%&@zﬁ]ﬂmP@K@Wacchmde oomp lex (JHS
indicates that the

Natgﬁgﬁ{oga%% li%lcgfel \ gxgai%(? ) abrltl}%g%(mb S SpIrpgegmanitm; tenuazonic

~ acid; rtu¥igiahd; 2, B0t bdhldroeaoi@ghe alithothesbded (EkpRciall EV-Z toxin,
i ngredi ents coq£r|5|ng a fornulation, and/ar t
veragifet. WEAWG Pt neretirnyindesosdesebaans axtaeﬂomustme

mitdiRh 1% iIAR0 R SRRBIALHOBacdiosEATBLE oo ORR.EF, MOT €

sol vent nol ecl and a~conpou e 1nve
cyclerbosphasidefthotipapakeids, feag., TAXOLSulpedites]iBratalddyerbBguibb

oncRlsfincelof . ABRARARE | GORERRRRey oA hinccred

nan@iaﬁt@dl@foﬁ?ﬂﬂiﬁonsﬂf%abﬁfaﬁ@l (Ay@figdre Pharfla@afichOPArfiRrs, Schaumberg,
npl ex where the sol vent nolecule is water.

ﬂlmp@b 59l TRXQ ERRE® doesesch RyOgF-Sapleny Berer, dnfenygFrance);
I .
chlo?é‘lg%ucﬂ'l'@ﬁlt/{ ZAeb L%én&%u e ﬂthlogﬂimﬁéyﬁéaﬁ‘?ogg@%; rr]rgétthotrexate,

protect’ a partic i ona
platipuiemalogssich amaisplgtio apd cahoriliten; &mhrlasmuj ctoposide@dtbée,

. n. am.no-protectin r bstit.uent attached
ifosfiidd BifaraBegi ot ad SRS bR e Rt e S

© teniposiiet duRakdtd; mauﬁbrhj?@n GRiTRenteth; cByclt#ith©XELODA®); ibandronate;
anm no- protectlngbg S |nclude acetyl,

CPT 1 fonpssopisrase yphibi &(:gpg)gf HYfomE 1thme (DMFOY; retinoids
such%?%ﬂuﬂg?%%c;fff 0@ ﬁﬁ% TR g.ﬁ’% yPLa}zlﬁ acn§ ar%dl dgm ative of any of

the dbhyelr oxy- protectlng group" refers to a substltuent of

3. hydr o rqu cks rotects the hydro )
1003F, 0t 1 o todfied i P e BB R e Fare] i () anti-
horn@@al den@ht Sbt 1 reguiuts 6AMBIKTORHOALEHDABn BRHD Sudhel 8hs-

to a substituent of the carboxy group that bl ocks or
estrogerst andtseleetine eéﬁewycefpmrm@mrﬁ% ding, for example,

car boxy-protecting groups include

phenyl sul fonyl et hyl , cyanogghyl ,

2-(trimethylsilyflethyl,

2-(trimethylsilyl)ethoxynethyl, 2-

(p-tol uenesul f onypet hyl ,

2- (%- ni trophenyl sul f enyf | et hyl




I11-h, and Ill-i, and all other vari ables are as

defnmed in Fornula I. [ 0056] I n an enbodi nent of the
present inventi on, corrpounds are of Formul ae |-b,
[1-b, 1I-f, Il-g, II-h11lI-f, 111-¢g

i ?fe* Lhclﬂdm?%%%p%z@;@%ﬁéif?iﬂ ] rfpETiee iofparene, +
hydrngeanﬁmm eloxieny) dsodfeae AT Y FOMOTR éha Fﬂﬁoﬁ’é lan@Fh@tESTON(@

var j abl es are as defined in Formula 005 In an
(torgpaiann GHesie); 1) arpmatgpeinbibitorsthetiphibiy thmazmemonmm, which

e e R 8 s P Ao

ammnglﬁmhnﬂu& MEGASE@I(h;egéstﬂbI ad:etzfte) lAiG)MMS‘IH@ %kerﬁestane Pfizer),
. I [N 111 or 111- OOS]@{
Formis it AR OB (vRE7pleb JMMARATE Hebonsie/Riovaish and

e T T Y

nlltmde,lhncaﬂ%HamMeHeuproﬁﬂe @hd gbi;efd:lm as welbR3 froni@aBing (RH3-
Cl-C6 alk and Il other variables are as

Aol ARG POV RISl GY) protin fingss SpBIpHom: o) ipiJanase
inhibitord; (vi)lmflsensé ofigorhubleBtidellfarfeulhdy t'hfose Rhich inhibit expression of
genes in signaling pathways implicated in aberrant cell proliferation, such as, for example,
PKC-alpha, Ralf and H-Ras; (vit) ribozymes such as VEGF expression inhibitors (e.g.,
 ANGIOZYME®) and HER2 expression inhibitors; (viii) vaccines such as gene therapy
vaccines, for example, ALLOVECTIN®, LEUVECTIN®, and VAXID®; PROLEUKIN®
- 1IL-2; a topoisomerase 1 inhibitor such as LURTOTECAN®; ABARELIX_@ rmRH; (ix)

* anti-angiogenic agents such as bevacizumab (AVAST_‘IN ®, Genentech); and (x)

pharmaceutically acceptable salts, acids and derivatives of any of the above. Other anti-
angiogenié"agents include MMP-2 (matrix-metalloproteinase 2) inhibitors, MMP-9
i(m-attix—metalloproteinase 9) inhibitors, COX-II (cyclooxygenase II) inhibitors, and VEGF
receptor tyrosine kinase inhibitors. Examples of such useful matrix metafloproteinase
i_l"lhibitérS that cé;n be used in combination with the present comi)ouilds/compo'sitions are
described in WO 96/33172, WO 96/27583, EP-818442, EP 1004578, WO 98/07697, WO
98/03516, WO 98/34918, WO 98/34915, WO 98/33768, WO 98/30566, EP 606,046, EP
931,788, WO 90/05719, WO 99/52910, WO 99/52889, WO 99/29667, WO 99/07675, EP
945864, U.S. Pat. No. 5,863,949, U.S. Pat. No. 5,861,510, and EP 780,386. Examples of
VEGF receptor tyrosine kinase inhibitors include 4-(4-bromo-2-fluoroanilino)-6-methoxy-
7-(1-methylpiperidin-4-ylmethoxy)quinazoline (ZD6474; Example 2 within WO
01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-methoxy-7-(3-pyrrolidin-1 -yIpropoxy)—
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, and WO
98/13354). ' |
[0035] Other examples of chemotherapeutic agents that can be used in combination

with the present compounds include inhibitors of PI3K (phosphoinositide-3 kinase), such
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[ 0060] I n anot her enbodi nent of the present invention,
RLis H d, CN, CF3, nethyl, -NH2, -NH(CH3),
-N(CH3) 2, -OH, or -COCHS; and aII other variables are
as deflned tn Formula I, |- -f, I-9

as thhisTgporishin Yeihi eﬁé’é‘é@@’ Sﬁwéﬁf?agi%a' foﬁ‘nF N 95%53%556 us
71'13%@@5 vem%bl €8 6@0@05@85@&9‘&)_@%@ HS @rsﬁly’ly vaS 67’70@1 US

: -9,
6653I320,fUS 64035887370 E@W@ﬁla‘ﬁ(}#ﬁ%d}%ﬁ WO 20%/046040 WO

20RO AR g 2T S ool o 2gggr007aon;

wcatd)omd@né vwo mﬂsﬂsma 1@@2@@‘/14@@&?4 i wocmommm WOR,
— 20q3m3439i MS @03&5821:# -EP 1@793@ @%20%@5%@&’ 200642417 JP

0 S0 QBRI 1 5yPORR B 8 ST ool e

PI3Rlighibiters ilmmes:fdemd QPI]!K(ixﬁhl‘ﬁtorCSerﬁifbi;el Phar@Bcutivd1ey, BEZ-235
R' wherein R11 is H or -

(P ntbiier QYparinia b P i B ebar Bods det | ned
[0036] For mih them mBamfna lilsgaseé"l' nusbd 1rﬁathls]ai)pge%tioh %ludes but

e, II-1, T1l- c, [ = -1,
not htm)ieé to, FiGbab}did aEthntub athesosblechsive Mngﬁtl\th&apfe&IS&lj inflammatory

bowe snt ?mcluﬂl@@_éjtglbt E@ijeggl)[, Qﬁl%(ﬂ'ss %algir qllc%rlaﬂ'éq, colitis), chronic

obsﬁ‘@d:ti'v@ ?hﬁ%xﬁfﬁ&@é&s@ &f e qj‘f%gg ﬁlgﬁh?‘tﬂlls%aée’ in Ith@i%_xiélr a.gd kidnfy, Crohn's

dlseasel, slgn dzs.::ases such as psonas1s eczema and scleroderma, osteoarthritis, multiple
sclerosis, asthma, diseases and disorders related to diabetic complicaﬁons, fibrotic.organ |
failure in organs such as lung, liver, kidney, and inflammatory complications of the
cardiovascular system such as acute coronary syndrome.

[0037] An "anti-inflammatory agent" isva compound useful in the treatment of
tnflammation. Eﬁ{aniples 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-
rheumatié drugs (DMARDs) such as methotrexate; 5-aminosalicylates (sulfasalazine and
the sulfa-free agents); corticosteroids; immunomodulators such as 6—mer¢aptoputine ("6-
MP"), azathioprine ("AZA"), cyclosporines, and biological response modifiers such as

| Remicade.RTM. (infliximab) and Enbrel. RTM. (etanercept); fibroblast growth factors;
platelet derived growth factors; enzyme blockers such as Arava.RTM. (leftlunomide);
and/or a cartilage protecting agent such as hyaluronic acid, giucosamme, and chondroitin.
[0038] The term "prodrug" as used in this application refers to a precﬁ;rsor or
derivative form of a compound of the invention that is capable of being enzymatically or
hydrolytically activated or converted into the more active parent form. See, e.g., Wilman,
"Prodrugs in Cancer Chemotherapy” Biochemical Society Transactions, 14, pp. 375-382,
615th Meeting Belfast (1986) and Stella et al.,, "Prodrugs: A Chemical Approach to
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111-i, or as defined above. [0065]In an enbodi nent of
the present invention, R3 is H halo, CN CF3,
_NR11-K 12, -OR', -SR', -C(----0)NR11R12, or Cl-C6
al kyl, and all other variables are as defined in

TegelDAle Defifidt 7fered Dfse e Boreadecfegl. (66, g7 267,
Hu{n@ﬁzﬁ’Bl]ehsn( 1’985))'. Hiire mﬁdlm’gi ofithis m*fzentlhﬂ ]Iﬂﬂ]ﬁﬁ:@ Btlt drO M6 irhidsdl to, ester-
is H hal o, Cl - al kyl; and all other

CO‘\‘/%WP& BrOsEugs, Bh%ﬁgﬁéféﬁ%fé’dlﬂigqpfﬂéw&&lthlophoﬂpha‘fe-qon@mlllg prodrugs,

iy g bl Bl B o

proérmgs),@lyxmaylamﬂ pt(b’ch'ug?r, 8dartamicoumitin®prodRisj qatidnalﬂy sbsBiuted
o B k25, YA, S8 5SS LIS Bmrin
L ther! dy

profilgs, adrobddifs aff othl: iRy AR be conyered it
the R@’Tﬁ’ %CUHB cotagic fraFdrugnéichgples of C}ﬂptoanrkh‘agés that ¢’aarbe denvatlzed
AR TR 8B BT ER ESU be B § chiaso
the in|vbntﬁon 4 oﬁémﬁﬂfetdﬁéﬁa@@éﬂ@ sutPE@bibammpodi nent  of

t he present invention, R4 is H halo, CN, CF3, n 11,

[06039] . NE“ R Smetabylite! q:a(grmcﬁ Rgpglucqﬁth@ug@sn@iﬁb@ism il body ofa
sperfﬂ_' %d & ntﬂéd'un}i Ak Eﬁf) Jth%tc"eof ﬁ/l ?a%fﬁte OPe%OIITb‘lBOLF}(H’IE[ay ﬁcf 1d8nt1ﬁéad using

- routide-tgchnidues khdwbin ﬂhe 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, dgamidation, esterification, deesteriﬁcation, and/or
enzymatic cleavage, of the administered cbmpound. Accordingly, the invention includes
: metabolites of compounds of the. invention, including compounds produced b’y'a process
comprising contacting a compound of this invention with a mammal for a period of time
sufficient to yield a metabolic product thereof. '
[0040] 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 MEK
hﬁibitors disclosed heréin and, 7optionally, a chemothefapeutic agent) fo amammal. The
components of the liposome are commonly afranged in a bilayer formation, similar to the
- lipid arrangement of biological membranes. -
[0041] - The term "package insert” is used to refer to instructions customarily
included in commefcial packages of therapeutic products, that contain information about
the indications, usage, dosage, administration, contraindications and/or warnings
concerning the use of such therapeutic products. |
[0042] ~ = The term "chiral” refers to molecules which have the property of non-
Superimpbsability of the mirror image partner, while the term "achiral" refers to molecules
- which are superimposable on their mirror image partner.
[0043] The term "stereoisomer" refers to compounds which have identical chemical
constitution and conmectivity, but different orientations of their atoms in space that cannot

be interconverted by rotation about single bonds.
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c,I11-g, or Ill-h, or as defined above. [0070]In
anot her enbodi nent of the present invention, R4 is H,

'wab(%sz)h CF,, _NR11,-.12 x or -C(=0)N 2007/076340
wherein R11 and R12 are i ndependent|y H or C?%%Eﬂs

al kyl, -OR11 wherein Rl1 is Hor C1-C6 al kyl, or
[0048R11 wh&PigstareRmer " refers tora sGireddsonadr kjth; twarud nairt catidreof

¢h¥ ﬁ%& abée%ﬁ?saegr?olgcsqj]%ea% Hcgcdnnlrrrlt])r Excl)agig'g gta or{?@hoqu]]gf gl’%i_a:slt)efeomers ha{fe-
diffdrert i}hﬂm&ﬁ pfdpeties, |e:‘g0 nébltiy pditkts, boil g pRts ‘§J{)écﬁ§pp1€ EUEs, and

[Q071] I n anot her odi rent of the present invention,

reapidvitigs. tMixtypres qfigliastgrgomenpgy sepEt er highyreradytion analytlcal

oIy s LAMNERD, NG Felogtpyy O |

[0&451 I - b, "Enaotidmers" tefdr to I:vlre af:rebisetbers Ohe comhpeundlwhith are non-
l.- h, I or. H - as defi ned above.

Sup[‘“’ﬁﬁ’??fal #Wﬁ‘@ggeé%%‘? ?FE’ﬁlierof the present invention,

[00@&] I S H, StBreocelmicdWefititians aﬂﬁ'tl%nvenﬁbns]ﬁs%érem %HS }?ollow S.
C(0)NH2, -C(0)NHCH3, -C(0)N(CH3)?2 OH, _
P. Rankerckd.. e Gegw-Gia Dittioaaryeaf ChawicdbT 4?%(&1?84) F@Gde-Iﬂl Book

Cm}ﬂ? [HJ Fgfv %or&n And%ihe& ]?fi‘ﬁ‘% IW“:f}sn k | n %erlg::l)%hée rgamc 9

Cofpéutish", FohraWale} & Seispbai, MYﬁﬂk, 199, mhe%empounds of the mventxoﬁ
C6 . al, k optl onal |y .

mailé %3%% {a%?f%tag%& of 5@@1 %stﬁa‘safmd%?rﬁéfe R i eRenh Heropisomeric
fonﬂ@f It 'ibeiﬁteh&eﬁﬁﬁtrﬂl'ﬂ @erlems&ﬁend foﬁns J)f‘ the c&ﬁpou!nd? of thg fhvention,

mclpdlmg @ut mt IIHIJteﬂ to@haségeq!@smmtm@mnd[a@om@mmammm

f_the resent icnvent
Imx epeggpé cﬁ as Jacem% X%L, wr% %}hpreﬁggmvsx}nonal}dany
orga:n@lc@ﬂ»omﬁheﬁst%abpm{l?&me&bﬁﬁsl :ﬂet thla? lﬁa\lremlé_'@llhﬂw 19 rbtate the
|l - - C,

a, I
plaqelof ﬁlapp-lpogmz?d, héhf 1 Irhdesgpblgg an optically active compound the prefixes D
and L, or R and S, are used to denote the absolute configuration of the mo_lecule about its

chiral center(s). The piefixes 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 (+) ordis dextrorotatory. Fora
given chemical struéture, these stereoisomers are identical except that they are mirror
images of one another. A specific stereoisomer may also be referred to as an enantiomer,
and 4 mixture of such isomers is often called an enantiomeric mixture. A 50:50 mixture of
- enantiomers is referred to as a racemic mixture or a raceméte, which may occur where
there has been no stereoselection or stercospecificity 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. | |

[0047] The term "tautomer” or "tautomeric form" refers to structural isomers of
different energics which are interconvertible via a low energy barrier. For example, proton
tautomers (also known as prototropic tautomers) include interconversions via migration of
a proton, such as keto-cnol and imine-enamine isomerizations. Valence tautomers include
interconversions by reorganization of some of the bonding electrons. |

[0048] The phrase "pharmaceutically acceptable salt" as used herein, refers to
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defi ned above. [0075]In an enbodi nent of the present
invention, R5 is Hor C-C6 alkyl; and all other

vari ables are as defined in Formula |, ha to hi, or
Il-ato Il-i, or as defined above. [0076]1n anot her

oGRS e ST LD b i
Exé%ﬂ)plﬁityi salt$ includa, Bu? ak not tiifel atotsQlfht - ditrate) aca@ted 6d 1M hloride,

ve. %%077]|n anot her embodi ment of the present
brofiee i MRS PsuEtciphosiic, o€ Hamovaelea BoESoRRase destate,

sah@ﬁ&‘ge eigralc: Of k2 d&ﬁg] n%]ée otﬂén%bga}u%tl !asqpﬂ%agg

ove. Imen

sucpnmﬁmhlehﬁy@mhsmm, fidmaraste, ngttidophte, @nchrahdte, Ghétbharate, formate,

F la I, |- | -
benggits %31%4{%[ TreRncyul TRt HBE B SLhanboliomin defeenssutfonate p-

tolt@ﬁ&gﬁbfﬁ@ a{el'[f% P{ $548kh e[m‘,%'iht i ﬂgdﬁg)é TBSnaggﬂ)fbatg’)B “sfbs, alkali

al kyl; er var| es are
metEkﬁergJ,I sadium anch)dtamsilum) shlks, alkiibng ¢arth, metal (klgl, Imgnesmm) salts, and

[11.-i, g defi ned above. 08 I n anot h
sonsns sl 2 sisoioa 08 A PRI RAY IREOIY U ipglusion of another
mole&il yllloh aARE addthte %tt' %rsuc\!c@ﬁét@ IRJne& e c@éntgﬁf)h n?ﬂe b5hnter ion may

Formula I, hato I-i, Il-ato ll-i, or Ill-a
be agy osgamicyesfinergania ety tha0 smrbrzm thn chirge om mmamm n-bmptbund

Furtth Endit eas &mh@e\{lﬁcaﬂy acbeptaﬁe saslt may gn\ge magile tgan 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 sait
can have one or more charged atoms and/or one or more counter ion.

[0(_)49} If the compound of the invention ié a base, the desired pharmaceutically
- acceptable salt niay 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/or phosphoric acid, ot with an
drganic 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 _glucﬁronic acid or galactaronic acid, an alpha hydrbxy acid, such as citric acid or
tartaric acid, an amino acid, such as aspartic acid or glutamic acid, an aromatic acid, such
as benzoic acid or cinnamic acid, a sulfonic acid, such as p-toluenesulfonick acid or
ethanesulfonic acid, or the like. 7
| [0050] If the compound of the invention is an acid, the desired pharmaceuticaily
acceptable salt Vmay'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 -hydmxide, or the like. Ifustrative
examples of suitable salts include, but are not limited to, organic salts derived from amino
acids, such as glycine and arginine, ammonia, primary, secondary, and tértiary amines, and
cychic ainines, such as piperidine, morpholine and piperazine, and inorganic salts derived
from sbdium, calcium, potassium, magnesium, manganese, iron, copper, zine, aluminum

and hthium.
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vari ables are as defined in Forrmula I, I-a_to I-i,
Il-atoll-i, or Ill-ato lll-i, or as defined above.

[0082] I n anot her enbodi ment of the present invention,
R6 is methyl; and all other variables are as defined

[ousm] For rmu lme bhraée ®hhndceiticalty a8edp@ibld' ihdicREs th%n! he sﬁl% ce or
as defined above. 100831l n an enbodi nent

cortlpf@ltmne@éﬁtbemm@mblg nbelmmall}sal@mm)(lcolegicalﬁo :ymu %&e bthea
X d I ar e [ in
ek o S S, s B0 S BB ek i

[0082] embodiamesiivatef rdf&i€ tPALEBAiati SV HohPlex afJenle or 3t solvent
wherein RHis H and all other variables are as -

mojgsples ar 2 porrpeund)of the ipvention. Examples opsoluentsithhi fopat solvates

, . . - -t .
mcﬂlﬁg\e’bﬁltt a%:ﬁn%% @fht@d %?&%gé@ﬁgﬂoge ﬁan%[j ngellﬁ%pﬁ{ ?3\% , ethyl acetate,
acefit a€if, Aldleyhanokiing. | The et WhidiatoNRfQE 1dThE %oﬂlbIé%Fﬁghere the solvent

iﬁ@gpendently selected tomhalo, CN, CF3
moleREp IS WRIL- - Si (Ci - C6- (CRI 9R20) 11 C(=

0053 &y orpnnew: PO ESRRRp st ¥ iRl iR oty

empl()j@ﬁ]t@ Rk, dr W&@(&;&W)CBM funclichiARAGIl& reacting other functional

grmll\}IiF\s:l ¢ %@é@%‘-p%ﬁéz §(§1§ %_R%r?pRez? e C( Y'_ z}é\';%@%gl 125 a substituent
attachddRd 9RRaRN S%@G% Wik %@@s or ]&r&%@t@ %%PQD%() f%&ﬂ%% the

_(GR9R20) .0 (GRIGY,
@Rigm&ﬁlﬂmmmﬂt()téﬂiﬁg@r()mﬁlﬁc)lude acetyl, trifluoroacetyl, t-

. té"(&ﬁ%@ﬁ?6%@%%‘55%Zsﬂgcafp%oe%é&@%Rﬁln%?gﬁ%%(ﬂ%@%%noxymnﬁ
(Fmo(:%%i%‘ﬂ%% 1d '?(q it ctm:g( 059%%}%21 Qb ARk a hydroxy group -
that.biqghp gmm;eo@@h&ky@mmﬁmﬁon@m SRirable @mjetainjg gooupsrinclude acetyl
and \.ﬁﬁ‘jl;ll 9%? %?bo%rgg)rg% defg'r&%g r'ePersF R sulbatltuer% of the carboxly group that
: blocks or protects the carboxy functionality. Common carboxy—protectmg groups include
phenylsulfonylethyl, cyanoethjfl, 2-(trimethylsilylethyl, 2-(trimethylsilyl)ethoxymethyl, 2-
(p-toluenésulfonyl—)ethyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(diphenylphosphino)-ethyl, and
nitroéthyl‘. 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.
[0054] The terms "compound of this invention," and "compounds of the present
invention" and "compounds of Formula I, ”, unless otherwise indicated, include
compounds of F ormula T and stereoisomers, geometric isomers, tautomers, solvates,
‘metabolites, salts (é. g., pharmaceutically acceptable salts) and prodrugs thereof.
[0055] The present invention provides azabenzothiophenyl compounds of Formula
I as described above useful as kinase inhibitors, particularly useful as MEK kinase
inhibitors. The present invention includes compounds of Formulae I-a, I;b, I-c, I-d, I-e, I;f,
I-g, I-h, 1-i, II-a, II-b, lI-c, TI-d, Tl-¢, II-f, II-g, fI—h, 1-i, -a, II-b, Ill-c, IT1-d, I-e, III-f,
Hl-g, I1I-h, and I1I-i, and all other variables are as defined in Formula L
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[0086]1 i In another enbodi nent of the present
i nvention, X s: WD 2008/024724PCl M52007/ 076340 CH
wo390sfodar4 0 OH other variables are as defi negcirys2007/076340
Formula | or I-ato I-i, or as defined above.
[0087] I n anot her enbodi ment of the present invention,
is 0; and aIIFf othr varlabl§§ are as definmgd in

bpifl agd or | -a I Rﬁ or Pne sabove,n-
X0t her vari abl & ar deflnnéd |n Fornul a 1X"or
I-i Nag def | ney A

present | n¥e

IS}
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HOUHOZH2NV (21.- WD 2008/ 024724PCT/ US2007/ 076340 H
NHitN 20 7S--- ?2-"--"07(11- .7%*-'07 O other

0]

iables are as defined in Formula | or I-a.t -
‘%‘ﬁ”&@gza i ned above. [00901lIn anot her enbodi r%%fé%?mm%“”
the present invention, X1 is HO7CO)11- OH HOZ-C1) 21-.

H00) 12- OH . 0
R6

meg I-h I

[0056] In an embodiment of the present invention, compounds are of Formulae I-b, |
i-f, I-g, I—h, II-b, II~£ II—g, H-h, I1-b, I, Il-g and III—h, and all 6ther variables are as
defined in Formula I. | |
[0057] n an embodiment of the present invention, compounds are of Formula Ii-c,
and all other variables are as defined in Formula I. _ '
[0058] In an embodiment of the present invention, R'isH, halo, CN, CF3, -
~NRMR¥, —ORM, -SR!, ~C(=0)NR''R"2, or C,—Cj alkyl, and all other variables arc as
defined in Formula I, I-a, I-b, I;d, I-f, I-g, IT-a, H—b, Ti-d, 11-f, U-g, [I-a, ITI-b, TI-d, III-f, or
II-g. ) '
[0G59] In another embodiment of the present invention, R!is H, halo, CN, CFs,
C1—Cs alkyl, -NR''R"* wherein R"' and R" are independently H or C,-Cs alkyl, -OR""
wherein R is H or C;-Cs alkyl, or —~SRM" wherein R is H or C 1~C5 alkyl; and all other
varables are as defined in Formula ], I-a, I-b, I-d, I-f, I-g, H-a, II-b, T-d, TI-f, 1I-g, 11l-a,
1II-b, Iti-d, T11-f, or 1U-g. _
[0060] : In another embodiment of the present invention, R' is H, CL.CN, CFs,
methyl, -NH,, -NH(CHj3), -N(CH3),, —OH, or —OCHj; and all other variables are as
defined in Formula I, I-a, I-b, I-d, I-f, I-g, I1-a, H—b, 1I-d, XI-f, li-g, Nl-a, III-b, OI-d, T1I-£, or

Hl-g. A '
| [0061] In another embodiment of the present invention, R! is H; and all other
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H2Noz OHH and all other variables are as
defined in Formula | or I-ato I-i, or as defined

091] I n anot her enbodi nent of the pr
0 76
vﬂ%%ﬁ’t%&% X1l is OR11 wherein R11 is heterocycly S2007/076340

(e.g., 4- to 6-nmenbered heterocyclyl) optionally
vgizbks ateuss definsidtin Formenla i, Trpi-b, Bd,ddpkg,iThdepdntiaehTl-§ H-g, 111-a,

I[If’% @%{! (i%gf 0[ haI o, CN, CF3, -01I1F3, -NO2, oxo,

[6062] Inan embodlment of the present invention, R” is H, halo, CN, CFs,
—-NRHRH, —OR"™, -SRY, —C(=O)NR11R12, or C;—Cs alkyl, and all other variables are as
defined in Formula I, I-a, I-c, I-d, I-e, I, O-a, I-c, HI-d, I-e, II-i, I1I-a, ITI-¢, I1I-d, ITI-¢, or
II1-1, or as defined above. 7 -

[0063} In another embodiment of the présent invention, R? is H, halo, CN, CF;,
CI—Cﬁ alkyl, ~NRYR¥ wherein R and R* are independently H or C;-C alkyl, —OR!
Wherem R' is H or C1-Cq alkyl, or —SRM wherein R is H or C1-Cs alkyl; and ali other
variables are as defined in Formula 1, I-a, I-¢, I-d, I-¢, I, TI-a, T, TI-d, H-¢, 11, Il-a, 1M-
c, Iﬂ—d, II-e, or IT}-i, or as defined above.

[0064] . In another embodiment of the present invention, R* is H, Cl, CN, CFs,
methyl, -NH,, -NH(CH3), ~N(CH3),, —OH, or —OCHj3; and all other variables are as
defined in Formula I, 1-a, I-¢, I-d, I-e, I+, TT-a, Ti-c, II-d, II-c, I1-, Il-a, TTI-c, TTl-d, ll-c, or
11, or as defined above. ' |

[0065] In an embodiment of the present invention, R’is H, halo CN, CFs,,
~NRUR", —OR11 —SR11 —C(= O)NR”R12 or C,—C; alkyl, and all other variables arec as
defined in Formula I, I-a, I-c, I-d, I-e, 1-i, I¥-a, II-c, II-d, Il-¢, T1-i, I-a, TH-c, ITl-d, llI-e, or
III-i, or as defined above.

[0066] In another embodlment of the present mventlon R’ is H, halo, CF3, Ci—Cg
alkyl; and all other variables are as defined in Formula I, I-a, I-c, I-d, I-e, I-i, II—a II c, 1I-d,
II-e T1-i, 1}-a, Ill-c, II-d, Ill-¢, or ITI-, or as defined above.

[0067] In another embodiment of the present invention, R? is H, F, CFa, or methyl;
and all other variables are as defined in Formula I, I-a, I-c, I-d, I-¢, I-i, II-a, II-c, II-d, Tl-e,
H-i, II-a, IH-c, ITT-d, ITl-¢, or 1Ii-i, or as defined above.

[0068] . In another embodiment of the present invention, R* is H, F, Cl, CFs, methyl
or CN; and all other variables are as defined in Formula I,V I-a, I-c, I-d, I-¢, 11, T-a, O-c, 1I-
d, II-e, 11, Ill-a, 1ll-c, ITI-d, T1-e, or III-1, or as defined above.

[0069] In an embodiment of the present invention, R* is H, halo, CN, CFs,
~NRY"R", ~ORY, SR, -C(=0)NR'R'?, or C;—Cs alkyl, and all other variables are as
defined in Formula I, I-a, I-b, I-c, I-¢, I-g, I-h, [I-a, TI-b, II-c, II;-e, H-g, 1I-h, TH-a, II1-b, IiI-
¢, Hi-e, 1lI-g, or I11-h, or as defined abéve.

[0070] In another embodiment of the present invention, R* is H, halo, CN, CF;,
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(cRi 9R20)c(_y,)tt6 , Y)OR16, -(CRI 9R20)11"-=-
Y)NRI 6R17, _WRi 9R20LN- Rt 6R17, (CRL9R29)"OR16, -(CR

“J(?%é%é% 4)R1ﬁ|ngé€E|V9)R2 00?)1%’1NRI 6e( y)RLY, PCT/US2007/076340 |
- (CR19R29) 11NR18C( =Y' ) NR16R12,
—NRERMOR29) %mméﬁf?&me&m ROGRAFR2 HeGhd éza i %I or C;-C6 alkyl,

9R29 " 1")OR16, -(CRL9R29).0
~@ 1@@2,1:6%/1 or ~SR' wherein R" is H or Cl—C6 a]kyl and all

%%%%% %@\f% Og%fﬁé e CoRP Ir &P ey frss 10, T, e, 11-

¢, T ERTORIMHL H%Q])IEBJIﬁrg, of GRLOMR2E)d=608) @NRLER12,
Y (OR16), -(CRI9R29) 11 8(0)2(40Rl)23
[0p 9R29)911 crpigbrdignent eﬁﬁhp @fi@gt}t-ns@eu% GR1gH, Br, CN, CF,

LNaEkSY

w"I?/]Egrl aEIge? 5aL1re asj def |%nils %6?1@ @@F?éﬁ%)ﬁ_l

~@tHasandell bttetvatables are[dgaeﬁﬂldmn&lmm@n I&A;I’Q%gll-ﬂﬂtﬂ ngflt -h, -a,
t reln | S - (0]

-5 fchln Do Alb oty iU ﬁ@lxgﬁﬂ@@%@ﬁg@h@m

mmqr ei n AbghhS L GIBGYNEhY b the t%{v%hﬁafné R GSH dé#r TN, CF,

one or nore groups I ndependently s

—Nﬁd eNTmﬁsﬁFE(CHQQFE(O)NHB —Cﬁi@@lNHCB]s,(@((m(@HJ%' JOH, or
QLR 876 9] e e delnedcrForouy L b, 1o s, 14, I
o-b (Igglﬁ @ﬁ)g, ’I@]Iﬁl-a 16 %Rﬂii) 821% %ﬁlg 'or 11I-h, or as defined above.
[0073] In another embodiment of the present invention, R*is halo, -OH, or C;—C;
alkyl optionally -subrstitutedr by halo, and all other variables are as defined in Formula ], I-a,
I-b, I-c, I-e, I-g, I-h, II-a, II-b, Il-c, T-¢, TI-g, II-h, Hl-a, IT-b, MI-c, Ml-¢, Hl-g, or HI-h, or
~ as defined above. B _ , -
[0074} In another embodiment of the present invegtion, R*is independently CI, Br,
Me, Et, ¥, CHF,, CF3, or —OH; and all other variables are as defined in Formula [, T-a, I—b
I-c, I-e, I-g, I-h, IT-a, II-b, II-c, 1l-¢, 1I- g,II—h I-a, I-b, ITl-c, II[-e IHg,orI]Ih or as
defined above. _
[0075] In an embodiment of the present inventidn, R*isHor C 1—C5 alkyl; and all
| other variables are as defined in Formula I, I-a to I-i, or 'II;a to II-i, or as defined above.

[0076] Tn another embodiment of the present invention, R® is H or methyl; and all

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

[0677] In a.nothér embodiment of the present invention, R’ is H; and all other
variables are as defined in Formula 1, I-a to I-i, or II-a to 11, or as defined above.

- [0078] In another embodiment of the present invention, R® is tethyl; and all other
variables are as defined in Formula I, I-a to 14, or II-a to II-i, of as defined above.

[0079] | In an embodiment of the presént invention, R® is H or C1—Cs alkyl; and all
other variables are as defined in Formula I, I-a to I, II-a to I, or IM-a to M-i, oras
defined above, |

10080] In another embodiment of the present invention, RéisHor methyl; and all

other variables are as defined in Formula I, I-a to I-i, IT-a to II-i, or IfI-a to Ii-i, or as
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( CRLOR25" NRL6C( =Y5R12, - ( CRI 9R29) 11NRL6C( - - T) OR12,
- (CRL9R29) . NRL8C(=Y' ) NRL6R12, - (CRI 9R29) NR12802R16,

110C(=Y' )R16, ( CRI 9R29 Y) OR16,
W‘%%R@%Ezmég OC(C(—\/) N)R16R12 ( ~(CR 9R)290)C(OS( 0) 2( oRfA{Us2007076340

- (CRLOR29) 110P( =1 n) (OR16) (OR12)
defip@RAIBR29) 110P( OR16) (0R12) (CR19R29) 11( 0) R16,
0

9@93&1}%@%) %ﬁ%}eg%@ 15 9 ZNR%?%W ali other

vé;-iﬁﬁE?sl&EQQ)i S 7Y T YRk 1 16 @R emxolﬁsqﬁn 39 or s defined
- (CR19R20). SC(Y)NR16RI2, and R21; and all ot her

abp¥%t-i abl es are as defined in Fornula | or I-a to l-i,

.A as def
092175, 00 B AN DR r QRN SROS B, Bl orr
vaghlhlesoarh es defmed abFesiuda b I-aso Befll-a eﬁ.[lﬂmrr{ﬁr-mml IH—1l o1afs defined
l-ato l-i, or as defined above. [0094]1n anot her
®8¥hodi nent of the present invention, X1 is O0y0-,:ctr
[0683] O BU In an embodiment of the present invention, X* is OR!! (i.e., Formula Il-a to

II-i); and all other variables are as defined in Formula T or I-a to I-i; or as defined above.
[0084) 7 In an embodiment of the present invention, X! is OR! wherein R™ is H;
and all other variables are as defined in Formula I or I-a to 1-1; or as defined above.

[0085] In another embodiment of the present in{fentio'n, x'is ORM v#herein rR" is
Cy-Cy; alkyl (e.g., C1-Cs alkyl) substituted with one or more groups independently selected
from halo, CN, CFs, ~OCFs, ~NO», oxo, _Si(C1-Cs alkyl), —(CRP®R®), C(=Y")R,
~(CRPR*),C(=Y)OR", «(CR¥R®),C(=Y")NR'R", ~(CRR¥}),NR*R",
~(CRPR™),0R™, ~(CR*R™),SR", (CRR™),NR'°C(=Y*)R"", (CRR?),
NRIC(=Y")OR", ~(CRPRX),NR *C(=Y JNR*R"", ~(CRPR™),NR"SO,R ',
—~(CR¥R?),0C(=Y")R", ~(CR”R™),0C(=Y")OR", —(CRIQRZO)HOC(:Y’)NR16R17,
“~CRPR™),08(0)(OR '), ~(CR"R™),0P(=Y")(OR'*}(OR "),
—(CR‘QRZ"),IOP(ORIG)(OR”) —~(CR"R™),S(O)RS, (CRszO)nS(O)QRI(’ ~(CR¥R™),
S(0)NR™RY; —(CR”RZO)HS(O)(ORIG) ~(CRVR™),8(0)(OR '), «(CR¥R™),
SC(=Y")R', ~(CRPR®),SC(=Y")OR’S, ~(CRR™),SC(=Y" )NRIGR”, and R™'; and all
other variables are as defined in Formula I or I-a to I-i, or as defined above.

[0086] In another embodiment of the present invention, X' is:
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and all other variables are as defined in Fornul a |

or l-ato l-i, or as defined above. [00951l n anot her
‘,ﬁ;r%ﬁ H}ﬁ Nt of the present invention, X1 is HN 0>

Sther variables are as defined in Forl?ﬁﬁf%szpo"’m“”
or l-atol-i, or as defined above. [0096]1n an

, enbodi nent of the presenpHnvention, X1 is R11l, and
X1 and RG ar aken toget her with the nltrogen at oqu
,_b;;\rfﬁi(\@! orm 5- QWQgher\

- Saturated or unsaturat ed cycl icqi ng havi ng O- 2

addi ti®¥Ral heteroatons sel ected from O S and N,

wherei n said cycllc ring is optiona %gbstltuted

C\ﬂth one or re gil?c&gps sel ect'-%mfr

( CRLOR26) . C( =Y' ) OR16, (CR?9R20) \?\C))NR16R'
- (CRL9R26) 11NR16R17, - ( CRL9R26) " ORLS,

(CR19R26) - SR16, 9R26) 11 NRL6C(=)")RL7,
9R2) NRL6C( Y?)%%é{ CRLIR20Q P
) NRI6R", 6) "NRL7S 6, 0
9R26) 0C( - Y)R16 - (cR1-9R2) nOc( =v) Oe,
- (cRi 9R20) 110c(=No) \ TRI 6R17, -(CRI 9R26) . 0S( 0) 2( OR16) ,
(CRlQRZG%aloP( Y)(OR16)(0 11), “
Wrs&gé ( OR16) ( P IQWG)M?/
( CRI 9R26) 115( 0) 2 CR19R26) 11S(0) 2NR16R17,
- (CRI 9R26) 118(0)(0R16) (CR19R26),, S(0)2( OR16),

-( 6, CRI 9 11
Hm %é( CR19IF@ )( NRI 6RE7 {?"and
all other vari abl es are as &efined in Forpul a or

I-a to I-i, or as defined above. [0097]In' anot her
enbodi nent of the present inventign,, Xl is Iﬁ and X1 <

/ﬁr‘@S\o/b"L /[L\/\ /‘1'2.. HO , 0/'-11 2N>(\O/
, O/\O/ ©/\ /b"z.. ,/\N/\/O\és

NN b o/“‘?- NN

/O\\s\(N\)-- B N O\)
o

I/'\2|
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are taken together with the nitrogen atomto which
they are attached to forma 5-6 nenbered saturated
vﬁy bk &r4b44Ng having 0-2 additional heteroatol
eéte fromO, S and N, wherein said cyc|r§“?W%8m”MWB“’
optlonally substituted with one or nore groups
sel ectegd from hal o, CN, .CF3, -0CH3, -NO2, oxo,

-Si (G} Ce al kyl), - 9R20 R18, -(CR19 .
(Of ) ciguereniae o me (g

AANRL6Ce yi R17,
_(Cz19R20) 11 Lt nORI 7, -(CR19R20). NR18C(=Y' ) NR16R12,
-(CRI9 13)11NR17502R16 - - (cRI 9R250g=V) R16,

CR19}20) . 0C( Y) -(CR 9R20) oC(=Y' )NR16R127’L
0) 12Q3( N/\/\O
9RrR20Y". 013(=Y) QRlG)(O

9R20}. 013(OR 5(OR1), -- 9R25' s(O) R16,
9R20) S( 0) 2R18, (CR19R20) S(0) 2NR16R12, ; and all

11 R18 (CR19R2 S(0)2(0R16
o CRITRO S IR i CRAOERL Q2LT
[00€7FR19R2 )y an%@(er?m)oblﬁi‘n@ﬁ%gfthégo s inveﬁtﬂgl, &iilis ot her

vari abl es are as defined in rmula | or I-ato I-i,

.§§;/ \FggL%gf bove [0098] I n. anot her enbodi ment of '
S€ Inve %igjﬂ th\é\f *J&?‘lab?eg reazlsldeﬁllfléaqﬁ F\Sﬂ{lﬁlﬁqlo? Bato I-i,
are-as defined i'n Fornu
ordefléfmed abbeyve. [0099]In anot her enbodi nent of the
sent invention ot her
(OBSTS o1 oL i SBmadineRtof the PobertigoRio X/ iy ro -
or a defined above. [00100DI n anot her enbodi nent of
the gresent inventjon,

H o H
N [ O’\:\ de\\\\o}.:

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

[0089] In another embodiment of the present invention, X is
HCY/\\I//\\Cf;zL Cf/\\://\\cf’
OH OH

i S S
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X and all ot her
or l-atol-i,

WD 2008/ 024724PC T/ US2007/ 076340
vari abl es are as defined in Formul a |

i ned above. [00101]1In an enbodi nent , _
X/ is R11, and X1 and RS 5’%&’@&"8 76340

vﬁyﬂﬁﬁzg?{
preesen |nvent|on
together with the nitrogen atomto which they are
naI O/;zL

attached to fornﬁa 4- nenbered satu a ed or
cycllc rlng h ngKQ
&%' owﬁereln sAhd

qﬁsaturate
~heterbarerfs sele
cyclicring is optlonaIPy substltuted mnth one or
CN, -0CF3, - N2,

nore groups sel ected @[onmhalo
oxo, -Si (G Cs al®yl),l (CR|9R2 ncer 16 %1‘
HoN 6) = Y'Y 27 ,
) JI NR¥6 eRi 9@20)noR|6 5
_(CRL9R26) 11 NRi scffoRi T,
")NRL6R17,

{C
(CR19R26) " SR16,
“(cRi9R2511 Y' ) ORL7, -(CRi 9R2511 NRisce v
-(Cr1§86) 11NRI 7S02R16,  ((CRI9R26) 1100 G2
i Ry

CR1YR26) . 0C( =
HO ) - C(s{gy)z(om

1
(CR19R20) OP( Y‘)(OR16)(OR17)
-(CRI R20)|S(O)R|6

(CR19F@6) 110P( ORL6) ( ORL7),
RL9 0)115(0)2R16%(CR;9R2 K /\/\

other Vanzibles are as defined in Formula I or I-a to I-1, or as defined above
In another embodiment of the present invention, X' is

; and all

[0090]
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ns(0) 2NR16, -. 17, --(CRI 9R20) US(0) (ORL6),
- (CR19R2511 S(0)2(0R16), --(CRL9R2 )11 Sg= yl)RI16,

wd RRORZ) | sr(= Y )ORL6, =(cRI9R20)f| PCT/US2007/076340
scopy,,,R oRri, and R21; and all other variables are

as defined in Formula | or I-a to I-i, or as defined

aﬁ WE. [Odi@&]_pﬂ'\aﬁgtherH pr of thes pr esent
invention, Wizs and al ot er*variafles are as -
defined hi FoAmula |l or I-a%o I-i, or as deflned '

a}kyove [00103] IE{ an enbodl mentHof the present

J}om X1 and - mﬂ R5 ak 3
togth ot h ¥he | t regen a‘meo V\/nlchth ae
tt/fached to fohm d 4-7 nenber

aturated or
unsaturated cyclic ring having 0-2 additional

het er oat ons sel pcted from O, and N, whemrej By
IN;rlngls tl\onally su Iited with
@ gr oups s&l ecO&d: f aun hal o, ' CF3, -0CF3, -N,

oxo -Si (G -C6 al kyl) |9R20)1lc( =y)Ri 6 ,
and el pitgRy 9ﬂabéf(s=aye asoc%iﬁe edi (F@mngla;! hetely o RRdERed sbove.

) [OﬂﬂiliR; %{%&%&Sﬁfﬂeﬁl{: gy‘fﬁ%l%)sédt ?&gneé gglléjgkn)wl:ll\'e%m RM s
heterocyclyl (e g., 4- to 6-membered heterocyclyl) optionally substituted with one or more
groups independently selected from halo, CN, CF3, ~OCFs, -NO,, oxo, -Sl(Cl-C5 alkyl),
~CRR™),C(=Y "R, (CRPR*),CEY)OR, (CRPR?),C(=Y")NRR", '
~CRPRI,NR*RY, (CRYR™),0R*, (CRR*),SR, m(cR‘9R2°)nNRlﬁc(:Y’)R17,
~CR¥R®),NR*C(=Y")OR"?, (CRR™);NR¥C(=Y")NR*RY, (CR"*R*),NR""SO,R S,
—(CRIQRZO)HOC(:Y’)RIG, —~(CR"R™),0C(=Y")OR ", ,—(CRIQRZO)HOC(%Y’)NRI6R”,
—~(CRPR™),08(0)(0R ™), ~(CR"*R™),0P(=Y")(OR)(OR'),
~(CRPR™),0P(OR*YOR "), (CRPR®),S(O)R', ~(CRR™),S(0):R ',
—(CRPR™),S(0),NR'RY, —(CR”RZ"),;S(O)(OR‘G), —(CR™R™), S(0),(OR'),
~(CR¥R™),SCEY )R, «(CRPR™),SC(=Y)YOR Y, (CRR?), SC(=Y*)NRR", and

R and all other variables are as defined in Formula I or I-a to I-i, or as defined above.
[0092] In another embodiment of the present invention, X' is OR™ wherein R is
4-to 6-membered heterocyclyl having 1 nitrogen ring atozﬁ wherein said heterocyclyl is
optionally substitﬁted with one or more groups independently selected from halo, CN, CF3,
~OCF3, ~NO», 0x0, -Si(C;-Cs alkyl), (CR*R®),C(=Y")R'S, ~(CRYR?), C(=Y")OR,
—(CRIQRZG)HC(=Y;)NR16R”, _(CR¥R?),NR'*R", {CRIQRQO)HORls, _(CR®R%),SR,
~(CR®R?),NRIC(=Y")RY, ~(CRR®),NRC(=Y")OR", ~(CRPR®),
NR3C(=Y")NR¥RY, -(CRR2),NR"SO,R, -(CRPR>),0C(=Y")RS,
—(CRIQRZO)BOC(=Y’)CR16, ~CRPR™),0C(=Y")NRRY, ((CRR*),08(0),(OR "),
~(CR”R™),0P(=Y" Y OR')(OR"), (CRPR™),0P(OR™)OR "), (CR¥R*),S(OR"®,
~(CR®R™),S(O),R", —(CngRzo)nS (0)NR R, (CRR™),S(OXOR'®), (CRR™),
“S(0)(0R'®), (CRR™),SC(=Y")R", ~(CRR*),SC(=Y")OR'®, (CRPR™),
' SC(:Y’)NRISR”, and R?'; and all other variables are as defined in Formula I or I-a to I,
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xIii NRLBC(= Y')ORLl7, -(CRI 9R26)" NR18C(=Y')NRL6R'
_(cRi 9Ri oNR , SO2R16, - ( CR19R26) 110C(=y1) R16,

W&@@@@@ 1109 y,)OR16, _(cR19R20)110g=y7) N%#quhlszommm

S (0)2 (OR16), -(CRL9 R26).
) (OR16) (0R17) ( CRI 9R26) OF('OR16) ( ORL7) ,
or-a GELBR26)c] S( 0) R16, OCR| 9R2511S( 0) 2R16,

9R20) 0S(0) 2NR16R1 CRI 9R25118( 0) (OR16),
[ﬂsgﬁlmgméﬁﬁéof?yf 1’%1%‘}0 PIGSERY 1§/, x--. 16
1(0, 9R20) SC(=Y) 0R16 (CR19R2)n Sq=-
@ d R21 nd all other variables are as
ForrruIaNQ—b- tol-i, or as defined
above [00104]1(151' an er embmdmﬂbﬂter@:inzﬂaﬂﬂap&‘ﬁc&ﬁhedm
F 8 ﬁ 7 t%f%lf]j], band -OR11 of X1 and R5 are
‘1“8}% f 5§44 'érorﬁﬁl FRE°Ht r ogen at om t o whi ch they

[0894¢ att aghathtie® chBbInRnbof the PREALHSEnRAL (' @f ed or
unsaturated cyclic ring having 0-2 addifional

het eroatonms selected fromO, S and Nmei in sai :
cyclic ring_ig optiona substi t h-Bfie
ups@e@ed from hal,o, tC}§/CF3 -OCFSH M
Mg o

(GiN kY1), 0), Dgynn 16 .
-(CRI9R26) 11 C(=Y' ) ORI 6 ( CRI 9R2511g= Y' )NRI6RL7, U, °
and QICBRIGRE®Iables are as defined in Formula T or I-a to I-i, or as defined above.
[0095] In anbther embodiment of the present invention, X' is

) ;\:‘ >< ’I/O \
0 CL N
O \‘; and all other variables are as defined

in Formula | or I-a to I-i, or as defined above.
[0096] In an embodiment of the present invention, X' isRY, and X! and R® are

| faken together with the nitrogen atom to which they are attached to form a 5-7 membered
safuratéd or unsaturated cyclic ring having 0-2 additional heteroatoms selected from O, S
and N, wherein said cyc'iic ring is optionally substituted with one or mbre groups selected
from halo, CN, CFs, —OCF3, ~NO, oxo, —Si(Cl-Cs alkyl), (CR¥R™),C(=Y")R'®,
_(CngRzo)n C(=Y’)OR16, —(CR19R20)n0(=Y’)NR16R”, —(CRIQRZO)HNRMR”,
~(CR®R?,0RS, -(CR¥R?),—SR'®, -(CRR®), NR16C(=Y’)R.”, _(CRER®,
NR¥C(=Y")OR", (CR'*R?®), NR*C(=Y")NR R, ~(CRY¥R™),NRSO,R,
~(CRPR),0C(=Y")R', (CRPR™),0C(=Y")OR ', (CRPR?),0C(=Y"NR!RY,
—~(CR¥R?),0S(0),(OR'®), -(CR°R™),0P(=Y")(OR)ORY), |
—(CRPR™),0P(OR'YOR "), ~(CRR™),S(O)R", ~(CR *R?®),S(O),R .
—~(CRPR?),S(0),NRRY, (CR¥R™),$(0)OR%), {CR¥R*, S(0)(OR™), ~(CRR™),
SCEYIR'S, ~(CRPR™), SC(=Y)ORY, <(CR®R™), SCEYINRRY, and R and all
other variables are as defined in Formula I or I-a to I, or as defined above.

[0097] * In another embodiment of the present invention, X' is R, and X' and R’
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_(CRLOR20) BNRL6RL7, - (CRLOR20vV--.K 16) SRI16,
-(CRI9R26)" NR16q,y,)R17, -(ceR2)"1-psTR Y )ORL7,

wd So928) 11NFe8q_y, ) NRI6R17, - (cRLIR2) 11Nt N$3HRis8a07/076340
--(cR19R2), Loce-

nRi6, _ (ORI 9R26)". 0C(=Y' ) ORL6,

are (kR GREY. I thy njtNRES RIDT) {0 WidHY BB 8ie bifoche(l0) REORIEY

me%@%@%ﬁ}ﬁ@%ﬁl@ﬂ% teRapA? R%‘Zlﬁi%&%ffrff?%sﬁ%md from 0, S and

N; \(rIQR«blﬁ 20 %%%oﬁ&mll @1@&1@1@5&& &heZNRR s selected from

R 9R20 )11S(0) (OR16 CR19R20 1
halq C@M@ﬁzﬁ Fsc(@s%é,m; )sl ( ) ]’f&n&w , (CR”R”)n

G &%ﬁ?ﬁ?@éﬁcmﬂﬁ%ﬁ*h %@% RO @%%B“
g el

: ?R%eﬁﬁgq%ﬁméﬁ%f ' oet—lﬁ@ngﬁfot)MlF&Qoﬂli FHOGR R DD OEEY R,

w(é’%%‘*’ Ak 2 PR R R R 8800

e b e L

-(ﬁﬁ?gﬁzogﬂswpﬁmsedc&dfm?ﬂ)nS(@mJC%ng —@orlg”rd‘im(o)@mé) ~CRPRY),

SRR o R BB i (R RRSm) oD KrIERIR
i SRR DR RBSDl ECpmpgyma orco

ora:(@memmv,el NRL6C(=Y' ) ORL7, - (CRLIR26),

8C( Y'IP @@%M7m%§n%§ 9fR§e6 I?)resen Z@% %GW is:

| 9R26}
(CR19R26)OC( =Y' ) ORL6, . - ( CRL9R26) 110C( =Y'9oyBMBRL7,

[ > 0\3/\[ Qﬁ O_< j
HO-C, " How: C, CI HO-C’ rpOH . Q,/OH
Ho~p HO‘C{ HzN“C/ .-CK,

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

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

.,
e

o~ G Ot =T, e
g, OH “%..~OH
HO
NS <
OH

£

6‘ ;and

all other variables are as defined in Formula I or I-2 to I, or as defined above.

_ [00 -100] " In another embodiment of the present invention, W is:
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( CRLOR26) 110S( 0) 2( OR16)
- (CRL9R20) 110P(=Y' ) (OR16) ( ORL7),

6) 110P( OR16) (ORL7), -(CR19R26).S(0 "
Cé% glls(g)le)a,( (C)R19R(26) S(0) 2?\|R1e(3R)17PCTfUSZOU7/076340

- (CR19R26) S(0) (OR16), -(CR19R26)n S(0)2(O0R16),
( QRZG)ll SC(=Y')R16, -(CRI9R26)" SC(=Y')OR16, -
H&L@E‘aﬁ) SC(=Y' )NR16R17, and R21; and-all other
var nare as defined in Forrula | or I-a to I-i,
oKAas def |ned above. [001061I n anot her enbodi nent of

the present invention, Wis: HO,; and all -other :
; apd el aHfice sarzables axe ad dpfinpddn |anrr@!a o &a fo b, of asddfioed abhgve.

0BL0183 . L Rty ARy B RO TR g5 g e

pre ent inve
ta]aaln&omhaﬂ e.ﬁﬂhnb&jmtrngdﬁmmﬁj Itcawhwhlth@ art attachdd ©, foim 6 4-rher@bered
above. [00108]In

Sa%%%rr‘-%é%f&@ﬁ ﬁﬁﬂkc i w@g%f’ éei%'%lgfaﬂ helforiems sséfctpé om O, §
aniRNL wibe:£ial Rtfic hﬁg E‘ Opﬁﬁﬁalgj Jubﬁftﬁt%ﬂ W‘ﬁﬁrdné bl ﬁ@r%@‘gﬁ%elected

defined in Fornul a
from byalo,| CN, Clows —OCF;, —NOzasXOd e$u((ae66 alkpl\‘/ e«(cgb"(atibsgta:h’ RS,

LB T S T o
IO o b e

NR'{GRYORHOY,  (CREW) R TG0, I—I(@”R‘?”);r@aiﬁozwﬁ
(CIQ%)HOC()—&C’:()R‘S )(chzj1§ %)nOC( =Y’ )ORR"2 )(éﬁfy%es WOC(EY )NRRY,
~(CRPR?),08(0)o(OR %), <(CRR™),OP(=Y")OR¥)OR"),
~(CR¥R™),0P(OR ") OR""), -(CRR™),8(O)R ", -(CR'R™),S(O),R",
—~(CR"R¥),S(0):NR*RY, (CR¥’R%),S(O}OR'®), (CR“R?), S(O)o(ORm) (CR”R”)n '
SC(*Y R, ~(CR¥R™), SC(=Y")OR', (CRR?), SCEY"INR'R", and R%; and all .

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

[00102} In another embodiment of the present invention, W is:
NS
HO - ; and all other variables are as defined in Formula T or I-a to I—i; or as defined
above.
[00103] In an embodiment of the present invention, Xlis -OR*, and -OR" of X!

and R’ are taken together with the nitrogen atom to which they are attached to form a 4-7
membered saturated or unsaturated cyclic ring having 0-2 additional heteroatoms selected
from O, S and N, wherein said cyclic ring is optionally substituted with one or more groups
selected from halo, CN, CF3, ~OCF3, —NO,, 0x0, -Si(C;-Cs alkyl), {(CR’R®),C(=Y")R",
~(CR¥R™), C(=Y*)OR'S, —(CRIR?),C(=Y")NR*R”, ~{CR®R?),NRR",
—(CngRzg)HORm, ~(CR¥R®),~SRS, -(CR¥R?), NR'*C(=Y")R", _(CRPR™),
NR¥C(=Y")OR", ~(CRPR%), NR C(=Y")NR'R"7, ~(CR*R?),NR''SO,R,
~(CRPR*),0C(=Y")R", «(CR*R™),0C(=Y")OR ', (CRR?),0C(=Y")NRR"",
—~(CR”R*),08(0),(0R %), (CRP®R®),OP(=Y"}(OR *)(OR"),
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(CRI 9R213) 110R15, - ( CR19R20). S1216, |
- (CRI 9R20) " NRI 6C(=Y) R12, - (CR19R2). NRLB6C(=Y')OR12,

o ) SNR 80(= Y ) NRI6RI2, - (CR s
- (CRI9R20) sOC(=Y" ) 0?16 - (CR19R20) 1100 =Y’ ) NRI 6R12,

~O( W20 ‘6)((OE)F%;(L9WR?JR?‘1):(S'GOR)1RIY (-GRR bm@)zam
~ %ﬁ%ﬁﬂ&%ﬁ (@R‘ m%&m@%z s%@; RL@(@E(ORM) ~(CRPR™),

Sc BRI 43 TSy ¢ TRARB K OGRS

othdr SRR grd S FR¥d )ﬂ\lﬁiﬂrﬁﬂlazl; ordncto R lor ag ﬁéﬁrﬂzld| ab@freh e r
varlables are as defined in Fornula I - b, ”
[091084] | . ¢ In pogtheriempodipert offhe preent é?veagora éﬁ‘ .%‘-&i a@@d eOR" of

. " _
x1R8%K Q}é ﬁké{‘f&%lﬁg& \ﬁ%%l%ﬂd%{on{ Bﬁyﬂ%@%@ﬁlﬁre attached to forma 5-

i nventi on
7 membered saturated or unsaturated cyclic ring having 0-2 additional heteroatoms

selected from O, S and N, wherein said cyclic ring is optionally substituted with one or
more groups selected from halo, CN, CFs, '—OCE, ~NO,, oxo, -Si(Cl—CG alkyl),
—(CngRzo)gC(=Y’)RI6, _(CRszo)]1 C(=Y’)0R16, —(CngRZO),lC(—w‘Y’)NR16R17,
{CRIQRZO)HNRIGR”, —(CRIQRZO)HORM, _(CRIQRZO),I—SRIG_, m(CRwRZO); NRIGC(:Y,')RU,
| —(CR¥R™), NR'SC(=Y")ORY, (CRPR™), NR180(=Y")NR16R1“7 :
HCRPR™),NR''S0,RY, (CRPR*),0C(=Y")R", (CRIQRQO)DOC( YOR',
~(CRPR™),0C(=Y")NRRY, ~(CR¥R?),08(0)>(OR"),
~(CRPR¥),0P(=Y") OR*)(ORY), {(CRR®),OP(OR*YOR '), (CRIQRZO)DS(O)RM
u_(CRIQRzO)nS (O)2R16, —(CngRZD)nS (O)gNRlGR”, —(CngRm)nS(O)(ORm), —(CRIQRZO),I
S(0)%(OR ™), ((CR"R™), SC(=Y")R'’, (CR"R™), SC(=Y")OR'S, (CR¥*R?),
SCEYINRRY, and R?; and all other variables are as defined in Formula T or I-a to I,
or as defined above.
[00105] In anofher embodiment of the present invention, X" is -OR", and -OR! of
X' and R® are taken togctﬁer with the nitrogen atom to which they are attached to form a 5-
6 membered saturated cyclic riné having 0-2 additional heteroatoms selected from O, S
and N, wherein said cyclic ring is optionally substituted with one or more groups selected
from halo, CN, CFs, ~OCFs, ~NO, 0x0, -Si(C1-Cs alkyl), (CRR™).C(=Y")R'S,
_(CRszo)n C(=Y")OR', —(CRszO)nC(=Y’)NR16R”, —(CRIQRZO)ENRNR”,
—(CRIQ_RZO)HORIG, —(CRIngo)nHSRIG, —(CRIQRZO)H NR16C(=Y’)R1-7, ~—(CR19R20),1
NRC(E=Y)ORY, (CRPRY), NREC(EY)NRIRY, —(CRIQRZO)HNR”SOp_RM,'
~(CRPR®),0C(=Y )R, -(CR¥R™),0C(=Y")OR Y, ~(CRPR?),0C(=Y")NR'*R",
~(CRYR?*),08(0),(OR™®), —(CRIQRZ")ROP(:Y>)(0R“)(0R”),
—~CR R™),0P(OR'®)(OR"), -(CRR),S(O)R ", (CRR%),S(0),R ",
~(CRPR™),S(0)NR"R", HCR"R¥),S(O)OR'®), (CRR™), S(0)(OR'®), ~(CR*R™),
SCE=Y )RS, (CRPR™), SC(=Y")OR'®, ((CRR™), SC(=Y*)NR'’R'", and R*'; and all
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other variables are as defined in Formula T or l-ato -I-i, or as_defined above.

[00106] In another embodiment of the present invention, W is:
HO '
T |
O ; and all other variables are as defined in Formula I or I-a to I-i, or as defined
above, _ ' '
[00107] ~  In an embodiment of the present invention, X' is R*; and all other variables

are as deﬁne& in Fdrmula I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, or I-i, or as defined above.
- [00108] In another embodiment of the present invention, X! is R" wherein R'! s H;
" and all other vériables are as defined in Formula I, I-a, I-b, I-c, I-d, I-e, I-f, I-g, I-h, or I,
or as defined above.
[00109] In another embodiment of the present invention, X' is R*! wherein R!!
Ci-Cy; alkyl (e.g., C1-Cs alkyl) substituted with one or more groups independently selected
from halo, CN, CF3, ~OCF3, -NO3, 0x0, -8i(C;-Cs alkyl), (CRR™), C(=Y")R",
~(CRPR®),C(~Y")ORY, —(CngRZO)nC(=Y’)NRlﬁRi7, _(CleRzo)nNRmRn’
~(CRR™),0R", —(CngRzo)nSRm, —(CRIQRZU)HNR]GC(=Y’)-I{]7, _(CR¥R™),
- NRSC(=Y")ORY, (CRPR™),NR¥C(=Y")NRR"", (CR"R**),NR'"SO,R ¢,
~(CRPR™),OC(=Y "R, -(CR¥R™),0C(=Y")OR', ~CRPR™),0C(=Y")NR'’R”,
—~(CRPR?),08(0)(0R'€), (CRR®),0P(=Y "} (OR'*)(OR"),
~(CRR*),0P(OR ') OR "), _(CR¥R®),S(OIR'®, ~(CR™®R®),S(0)R, (CRIQRZO)H
S(0)NRR", ~(CRPR™),S(OXOR®), (CR¥R?),S(0)}(OR ), ~(CR¥R™), ﬁ
- SC(=Y")R", ~(CR¥R™),SC(=Y")OR ', (CR¥R?),SC(=Y")NR ¥R ", and R%. and all
‘other variables are as defined in Formula I, I-a, I-b, I-c, I-d, I-e, I, I-g, I—h, or I, or as
defined above. |
[00110] In another embodiment rof the present invention, X' is
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0 OH HOC, HO- HO, and all other vari ables are as

defined in Formula I, I-a, I-b, I-c, I-d, I-e, I-f,
Wo Bosidaaiby O 1-1, or as defined above. [0011
anot her enbodi nent of the present invention, :byfﬂ]szgw’mﬁ““

HO K, HO and all other variables are as deflned in

Forrmlal, I-a, l-b, 1-cOH -d, |-e, |-f, I- g, I-h, or
I-i |ne bove [00112] 14| an
fthe ﬁ"* “Lf
and ald ot her vari abl es are as defi ned |n Forrrul a l,
W) -¢, I-d, I-e, I-f, I-g, I-h, I_?rl-l or as
deflned above O

Y\/‘L 7 /‘\/‘QL /J\/\/b'm

\/\/%'- %/\'/‘1‘L /\/\/%"
| I
CH30\/;;JJ /L é’i /N\/\}LZ

A B N . AT
VORI oS,
N\
)
0 0
Neor ™ . /\/\/’7’2'
') O
AN L NS T T
E /j/“\g/\/\/ <\’jo/"\g
N _



[00113] I n anot her enbodi ment of the present
invention, X1 is -S(0)2R11 wherein R11 is H or

“@hﬁ%zﬂﬁnd al | | ?t her vari abl es a’reI afs def i neI’dCTIr’.HnS280r7/076340

b, I-c, I-d, I- l-g,

l-i, or as d.eflned above. [00114]In an enbodi nent of
the piesent invention, Wis -OR (i.e., Formula Ill-a,

H-b,Iill-g,or 111I- V\,her R11 of Wis Hor Cl-Cl2

ARy e r varfl abl §s are as defi ned above.
15]IHanothe enboleTer}t/ _present
Np#ention, Wis -OR (1. [11-b,1'11-h,

or III-|) wherein R11 of Wis H; and all other

~
"

vari ablles are as defi ned above.

/ZOOS/ o,%magm U%g@Q’D\QZ‘S?AO manot h r/\/‘r\

errbodl ment of the present 'inv NS -0OR11 :
.e., Formul a 111- g, I - h, ; and all
e
Ot}%grv Lﬂé%ﬁlégar%edegg% er ne qb%\?g[ b, Iﬁot(}?ﬁi gf’gljng I% 9r -1, oras

defndababowent of the present inventi on X2 is aryl
p wher.ei n ai d ar S optlonally
l"@‘ﬁﬁgt i t UE%@C\%;@E ﬁmeﬂ@ﬂﬁflt ﬂ%h%p@? Bgfem@nale ident 1y
Cﬁaé ected from hal o, CF3, -OCFS NC2, oxo,
~C6 al k (CRI 9 »(ch 9R20).11
e ' /\/

OH

T
Q

> HOQ
- : OH

I
Q

X
§)
N
T
qo
””
’
I
(@]
; i
rd
a \

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

[00112] In another embodiment of the present iﬁvention, xtis ‘_'S(O)ZR”, and all
other variables are as deﬁﬁed in Formula |, I-a, 1-b, I-c, I-d, T-e, I-f, I-g, I-h, or I-i, or as
defined above.

[60113] ~  In another embodiment of the present invention, X' is ~S(0):R" wherein
RYisHor methyl; and all other variables are as defined in Formula I, I-a, I-b, I-c, I—d; I-e,
I-f, I-g, I-h, or I, or as defined above. |

[00114] Tn an embodiment of the present invention, W is -OR! (i.e., Formula Il-a,
MI-b, Hl-c, 111-d, Ifl-¢, £, 11I-g, TIT-h, or TMT-i) wherein R" of W is H or C;-C12 a]kyl and
all other Vanables are as defined above.

[00115] In another embodiment of the present invention, W is -ORM (i.c., Formula
l-a, II-b, M-, II-d, ITI-¢, I0-f, HI-g, TT-h, or MI-i) wherein R'" of W is H; and all other

variables are as defined above.
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C(=Y' ) OR16, - (CRI9R20)11 C(=Y')NRL6RL7,
-(C12: 19R2) . NR16- 17, (CR'R2)110R16,

Wi Cﬁﬁ% _)N;?fg%? 'y )(%gRZO)( éélg%gf( =Y ) Rl Geqrusa007076340
NRL8C(=Y' ) NRL6RL7, - ( CRLOR20) 11NRL7S02R16,
[0011GR1 9 R2 O} BAdEher ¥niBbBimen( &RhS PRBnt 110Chs0h, VO Rl-@RH (i.e., Formula

%%g]bz E%O) éfd ﬁt@é{:ﬁl{%ﬁ Do ?Bl‘ck}?g%’flpdhl oy} Wi 15 CcGrptkyl; and

al R er QBKiEHRLE ¢ Qefhed 6&819@0 ) 11S (0)R16, (CRI9R20).
S(0)2R16, -( CR19R20) S(0) 2NR16R17, - ( CR19R20) :
[e&1T) ( Q?]_@ an e@@ﬁ@[@mt@fl}le IBE@N Q](nmp, X2 [SGRIYRE) phenyl), wherein

s S} Piiares SRR °n§ﬁ°a B P e P AR e om
hats (O UMeddmn, FROMWxa, Jsl(d1 E¢:! aml)l (GRIPRZOﬁ tEYHIRY, (OR¥RY),

111 I 18] |
C(ah’dﬂ%ﬁ(%ﬁﬁ%&”ae&rﬁgfmﬁ&“ne@@?ﬁ )nmé mq;oﬁcR%z"p@R“

~ER RSP C%‘a%”i?#f‘scf‘af@iq (2 ﬁ?% #ﬂ'fﬁf&o%g?*

—(QR”R?P@ dNRBeyey- Nﬁﬁﬁklth('fR@R@E IR R @g R16
pr esent |nvent|on IS d all other variables a

4@319%%,10@(&Y )ﬁ)R:l&r—rﬁORé?Rlzo)n cheF‘f ONRIMR Y, HCRRE), (DS(O)Z(ORM)
~GRORRCRTE O RERDRES, TRa BRI veR? Do LR DS OR,

(CRIQRZO)H S(O)gRls, (CRIQRZO N S(O)QNR16R17 (CRIQRZO)n' S (O)(ORlﬁ)’ _(CRI?RZO)n
S((_))Z(ORM), ~(CRPR™), SC(=Y")RY, (CRVR™), SC(=Y")OR'S, (CRPR™),
SC(=Y’)NR16R1 7 and R*!; and all other variables are as defined in Formula I, I-ato I, II-
a to II, or I-a to I11-i, or as defined above. - |

[00118] In another embodiment of the present invention, X2 is _

th@ﬁﬁ

i3 | CH

SV ¢ Ui ¢ Ui ¢ WV

CF4 CFs CF, CF, \©\

s e ci CH, Br

LS Win ¢ Tk ¢ Wil 6 NIEVN
OCFs OCF,4 ~OCF, OCF,
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and all other variables are as defined in Fornmula I,

La to Li, -atoll-i, or 111-a to 1ll-i, or as

def i ned above. [ 00 121]In anot her embodi nent of the

W 90 H0vention, X2 is F and all ot her - vaRGHBI28G/076340

are as defined in Fornula |, Lato I-i, 11-ato Il-i,

I'11- a toor aq;deflned a@pve [OOlZé}‘n anot her

gl ment  ofs they presept inventiQ XTI I°’s SMe ; andCF;
aly » ot nul a | £ -

sheg ATENOCPIF,t he
present inve t|o Xg*%s %B C10 awl substltute& with

IaIkyI |1 other varidbles are as defcp@d
| @ Li, 1l1-¢ataJll-i, or II ELL
efined 30 ([)O&%ZMI ther enb

2sent |nvent| 3is !
heterocyclyl and all other variabl 8
in Fobmpla |, Lato Li, Il-ato 11-i,
lkl-i [ Or as defined above. WO
724PCT/ US2007/ 076340

I11-a to

A
and all other variables are as defined in Formula 1, I-a to I-i, l-a to H-i; or IlI-a to III-, or |

as defined above.

[00119] In another embodiment of the present invention, X? is
. F o - Cl Br F Cl
hethelhet Relael

B CH3

: CH, - CHj; 3
ReNget Tl
x : I _ Br x

: ' F-

heWael heWie! el

“\@’ \QSOZCH?, \Q\ ﬁj\

and all other variables are as defined in qumula I, I-a to I, H-a to 114, or I1I-a to I1I-, or
as defined above. |

[06120] In another embodiment of the present invention, Xtis
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7[00125] I n anot her enbodi nent of the present
invention, X2 is and all other vari abl es are as

n Formula I, Il-atol-i, Il-ato Il-j
Wqﬁ()bg&tqgkl I1-i, or as defined above [00126] | rP‘-‘éfﬁ%?ﬁw%“"
enbodi nent of the present invention, X2 is M SNe :
SMe FSMe and ald) ot her vageables are as deflne

sFor lal,d-atol-i 11ato I-| or
or . c “
e ent  of
car bucycl yl o ] ?r Br
heteﬁocyclyl (e - to 6- nenbered he erocyclyl)

erein said car bocycl yI heterocy@ | is

tut one r gr oups ‘
I ect haI , < 3, -0CF3,
aI (C. ),, c(_y,)R16,

Br

N F cl CH, oF,
L) "‘\@ “‘\@ ReWine
O SNock, OCHF, OCHF,

Cl
5 Cl

and all other variables are as defined in Formula I, I-a to I—i; II-a to 114, or 11I-a to 1Ii-, or

 as defined above.

[00121] " In another embodiment of the present'invention, X2 is

<

( ,
F; and all other variables are as defined in Formula 1, I-a to I-i, H-a to I, or TlI-

a to I+, or as defined above.

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

gt -

SMe ; and all other variables are as defined in Formula 1, I-ato I-i, H—e to 11, or
IIT-a to 111, or as defined above. - | |
[00123] In another embodiment of the present invention, X2 is Cs-Cip aryl
substituted with C;-C4 alkyl; and all other variables are as defined in Formula I, I-a to I-i,
II-a to 1I-1, or ITl-a to ITI-i, or as defined above.
[00124] In another embodiment of the présent invention, X is

'55 OH .55 ﬁ halo-
Cl or 5-membered heterocyclyl. .4 11 ofher variables

are as defined in Formula L, I-a to I, Xl-a to II-1, or IlI-a to ITIi, or as deﬁned above
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Y )ORL6, -(CRLOR29)11 C(- Y )NRL6RL2, _(cRLI9R20)K
UNRL6- 17, --(CR19so, R26)"ORLS, ( |
CRLOR29)" NRL6C(=Y' )R12, (cRL9
“ﬁ&ﬁ%@‘%@“ Y')((R (CRI 9R26) " NRI 2S02R16, s 200mrsan
- (CRL9R20) . 0C(=Y' ) R16, - ( CRL9R29)"0C(=Y" ) ORL6, |
[0QCES}9OR29)n afEher EmtiNRikidal 31 the (L% RARhtion, RGH) 2( 0R16)
- (CRI9R26) GP(=v ) (ORI6) (ORL7), - (ceR20) 110poe(oRIT),
_(feR2) 115(0) R16, (cR 9R®@). S(0)2R
~8(A2NRI6RL7, L (CR 9R2g) 1 S(o%(ome

9R29)

l-g.to I-i, llzato Il-
deﬁ'} ned above. CI[ 00128] I n [

SMe

and all other variables are as defined in Formula 1, I-a to I-i', H-a to II-1, or ']]]—d to IiI-i, or
as defined above

[00126] | In another embodiment of the present invention, Xis
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defined in Formula I, I-ato l-i, Il-ato ll-i, or
IIl-a to H14, or as defined above. 1001291l n anot her

t of the present invention, X2 is 0
N(R16) 2; and all other variables are as defigggﬂﬁﬂmwwm&m
Formula'l, Il-atol-i, Il-atoll-i, or Ill-ato
Illgi, or as defined aboVeMelOOlBOlAncp{ her of
he present |invention

descrl bed bel ow i n the scherres and exanpl es or py
methods knomn €h the art. Nhe starting material srand

[00132] For exan‘pl
mJIa(I (II-b) or '
ng the syn heti ¢ route’e

(II -b) may .be| prepar ed/

ed | s 1,7 @ 3.
N N Sve “SMe
H
SMe >

and all other variables are as defined in Formula 1, I-a to I, II-a to 11, or II-a to IH;i,' or
as defined abové. |
[60127] In another embodiment of the present invéﬁtion, X is carbocyclyl (e.g., Cs-
Cs carbocyclyl) or heterocyclyl (e.g., 4- to 6-membered heterocyclyl), wherein said
carbocyclyl or heterocyclyl is opti.onally substituted with one or more groups
independently selected from halo, CN, CF3;, —OCF5, —-NO,, oxo, "Si(CI‘Cﬁ alkyl),
 ~CRYR™), CEYIRS, ~(CRYRY), C(=Y")OR'®, (CR¥R™), C(=Y")NR'*R”,
~(CRR™),NR'R", —(CRIng)u OR', (CRP®R?),~SR, -(CRIR®), R16C( YR,
~(CR®R?), NR¥C(=Y")OR", —(CngRzo)n NREC(=Y")NRRY,
~(CRPR¥),NR""SORY, ~(CRPR®),0C(=Y")R, (CRR™),0C(=Y")OR',
—~(CR"R®), OC(=Y")NR'®RY, (CRPR?®), OS(0),(OR'®), ,
~(CR¥R®),0P(=Y")(OR'S)(OR""), ~({CR™R™),0P(OR')(OR "), —(CR¥R™),S(O)R®,
—~CRYR?), S(O),R*, -(CRP®R?), S(0);NR'*R"7, ((CRR™), S(O)(OR'®), -(CR¥R™),
S(O)(OR ), ((CR¥R?), SC=YIR, (CRR™), SC(=Y")OR'S, {(CR*R?),
SC(=Y")NR'R", and R*; and all other variables arc as defined in Formula I, I-a to I, II-
ato II-i,br Iil-a to I1I-, or as defined above. -
[00128] In another embodiment of the present invention, X is C4-Cs carbocyclyl

wherein said carbocyclyl is substituted with —C(=Y")R'®; and all other variables are as
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Scheme 1 WO 2008/ 024724PCT/ US2007/ 076340 1) PDX3,
sol vent, heat or 2) C4F2S02F, base, solvent or 1 3)

' “%]’Lé%”ﬁase, sol vent, heat or Tf20, base, .soljc\%%gtmo@%ﬁw

defined in Formula I, I-a to I-i, II-a to II-, or Iil-a to T1l-i, or as defined above.

[60129) In another embodiment of the present invention, X is
o A

' N(R16)2; and all other variables are as defined in Formula 1, I-a to I-i, II-
a to II-i, or Ml-a to 1II-i, or as defined above. '
[00130] Another embodiment of the present invention includes compounds

described in EXAMPLES 5-12 and compounds below:

41



A Ph,'" Rl where A may i ncl ude - Oorf, ONf, C, Br,
| 4-N (IX) : | ,
WO 2008/024724 , PCT/US2007/076340

HO L~ - Ho\/\o,n o i
- A B
i ~| 7 N t ~
| N=N
HO\/\O,E (o] HO\/\O
¢l
“F- / \ SMe / \
HO\//\
> t‘l
/ \

[00131] The present compounds are prepared accofding to the procedufes described

below in the schemes and examples or by methods known in the art. The starting materials
and various intermediates may be obtained from Qoﬁunercial sources, prepared from
commercially available cémpounds, or prepared using well known synthetic methods (for
“example, those described in W002/06213, WO 03/07785_5 and WO03/077914). o
[00132] For example, 5-azebenzothiophenes of Formula (I-b), (H-b) or.(II-b) may
be prepared ‘using the synthetic routes outlined in Schemes 1, 2 and 3. |

Scheme 1
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Sol vent, Heat (Vi) 1-1214 RO Base Solvent S

. WO 2008/024724 : PCY/O S2007}l’076340

Q RO. O 1} POX,;, solvent, heat

Base RO"% or
X COR Solvent 57\, ~OH iiC4FBSOZF, base, solvent
— ——i S CO a
ﬁ‘; 7 HSACO R _— & — . 3) Tf,NPh, base, solvent, heat
Y “—N 2 P ) _y or TR0, base, solvent
Ris Me or Et, N Y N
o) fower alkyl o o - RO._O
R'is Me or Et penzyl '
or lower alkyl PN §TNA
X -is halogen _ @-{»Fﬁ] T\ where A may include
Y is H, halogen or carboxylate ester 50 - e ) Y r:]’ OTF. ONE, CL, Br, |
, B o ) Solvent, Heat Vi H,N
p-NasO © pneRpay MOS0 RO._0 @{m]
H Coupiing agent H H _ L
§ %N Base g7 N . Base N where R1 is an optional
Sol Solvent $
olverit - R1] i substituent group
_ RT]n - — n e — R1] n=0-5
4 4 p, " : .
RN Ny ¥y N Pd catalyst. Ligand, Base
o w | v S et
) ) where DNHR may include, but is not fimited to,
Solvent a broad range of substituted and functonalised
heat hydroxylamines (XII) or amines
[00133] - Compounds of formula (IV) may be prepared using published methods

described in the litéfatﬁre. They may be reacted with methyl thioglycolate or ethyl
thioglycolate in the pi‘esence of a base, such as sodium hydride, in a suitable solvent, such

- as N, N-dimethylformamide or 1,2-dimethoxyethane, at a temperature of from -50°C to

- room temperature, to obtain compounds of formula (VI). ‘

[00134] Compounds of formula (VI) may be converted to compounds of formula
(VID) by reaction with a halogenating agent such a8 phosphorus oxybromide, neat or in a
suitable solvent such as toluene, at a temperature of from room temperature to 140°C.
Alternatively, compounds.of formula (VI) may be reacted with nonafluorobutane
sulphonyl fluoride in tﬁe presence of a base such as diisopropylethylamine and a catalyst
such as N, N-dimethyl-4-aminopyridine, in a solvent such as dichioromethane at room
temperature, with N-phenyltrifluoromethanesulfonimide in the presence of a base such as
diisopropylethylamine, in a suitable solvent such as 1,2-dimethoxyethéne at a temperature
from room temperature to the reflux temperature of the solvent. In addition, compounds of
formula (VI) may be treated with trifluoromethanesulphonic acid énhydride in the presence
of a base such as pyridine in a solvent such as dichloromethane at a temperature of from -
20°C to ambient temperature.

[00135] Compounds of formula (VIIT) may be obtained from compounds of formula
(VII) by reaction with an aniline (incorporating appropriate substituents R1), in the
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Where R1 is an optional substituent group n=0-5
YNPd cat al yst, Ligand, Base (VI1'l) Solvent, Heat

- WO 2008/024724 PCT/US2007/076340

~presence of a catalyst such as tris{dibenzylideneacetone)dipalladium (0) or palladium
acetate, a base such as potassium phosphate, sodium teﬁ~butoxide, 1,8-
~ diazabicyclo[5.4. 1Jundec-7-ene or cesium carbonate, a ligand such as 9,9°-dimethyl-4,5-
- bis(diphenylphosphino)xanthene, 2,2>-bis(diphenylphosphino)-1,1 *~binaphthyl, 2-
dicyclohexylphosphino-2’-(N, N-dimethylamino)biphenyl, 2-dicyclohexylphosphino-2°,6’-
(dimethoxy)bipheny! or tri-butyl-phosphine in a suitable solvent such as toluene, 1,2-
dimethoxyethane, tetrahydrofuran or dioxane, 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. - | |
[00136] “ Alternatively compounds of formula (VIIT) can be obtained from
compouﬁds of formula (VI) by reaction with compounds of formula (IX) (prepared using
published methods described in the literature), in a suitable solvent such as tolueng or 1,2-
dimethoxyethane, at a temperature of from room temperature to the reflux temperature of
| the solvent, or under microwave iﬁadiaﬁon at a temperature of from 100°C to 180°C.
[00137] Compounds of formula (X) can be obtained from compounds of formula
(V TIT) by reaction with a base such as sodium hydroxide in a protic solvent such as ethanol
or methanol, at a temperature of from room temperature up to reflux temperature.
[00138] Compounds of formula (X) can be reacted with a functionalised
hydroxylamine of formula (XII) (commércially available or prepared according to Scheme
6) or an amine, and a suitable coupling agent, such as O—(?-azé~benzo-triaz01~1-y1)- ‘
N N,N’ N’ -tetra-methyluronium hexaﬂu_oronphqsphate, N-(3-dimethylaminopropyl)-N'-
ethylcarbodiimide hydrochloride or NN '-dicyclohexylcafbodiimide in the presencé of N-
hydroxy-1,2,3-benzotriazole, in the presence of a suitable base such as
diisopropylrethylamine or triethylamine in an inert solvent, such as tetrahydrofuran, N,N-
dimethylformamide, or dichloromethane at a temperature of about room temperéture, to
obtain the compounds of formula (XT). Alternatively, compounds of formula (XI) can be
obtained directly from compounds of formula (VIII) by reaction with an amine or
- hydroxylamine DNHR in the presence of a Lewis acid such as trimethyl aluminium in a
solvent such as DCM, at a temperature of from room temperature up to reﬂux termperature.
[00139] Alternatively, compounds of formula (VIIT) can be prepared from
compounds of formula (XIII), according to Scheme 2.

Scheme 2
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DNHR (XI1) Lewis acid Sol vent heat where DNHR may
include, but is not knifed to, a broad range of

wiHh ed and functional i sed hydrokyl am ne
or 2%2%2% [ 00133] Conpounds of formula (1V) ﬁrﬁc([ﬁ#zbommsw

prepared using published nethods described in the
literature They may be react i th X hyl __
t hi ogl ycol ate orzgt hyl thi bgl /CC ﬁht] g’ﬁ%ﬁt‘f@emp@esence
of a base, such asT]sodi um hydr¥o n i table
ol Ventoveguch as  &W-.r negj@‘ ﬁg';‘qéﬁifr Ef"t't*’de Fg’ o

-lerget\ggﬁyetha 4 at aLercpeLat_ur_,e of f N|-50Cto
.—[Ri

mte%er?ature obt ai n gonpounds of fyr

é( R’ﬂ Nds of for (M) ma
o)nverted to cogg( nds of for R(]yn) by %, on

&5y
RwlefiEh hal ogenating agent. dughe ageRhasphor us

XowpRaoni de,. neat or in a satictakbeusel vent &l aer "
{@xYdd Huéhves halggen @ t enrper at ur e';t)’fng dfcttumqtasoom temperature to
140C. Alternatively, compSBRdg °dF ¥6¥%ula (VI) may be
[o§1ert ed \WohdpohRRalrisanAPOlIAN ia lE'Jle PROA% L{stn%%bﬁ‘s%ea fhethods
t he (gr esencé of a base such as”diisopropyl ethyl am ne
desgeduinghe Liteyatures Gompayndy Qﬂgém%tfhlylllﬂ&(?éﬁt)m@pw prtipared from
colrfothds 8F T R EBbE AFRIAASGR £F B8 Rronsmrionas

nmper at ure

compourids opfoese & Tpfroma cbﬂ@&utﬁilst @ﬁ fasula (IV).
sui tabl e s | vent such_as

I e
[0@'4585’&8 ﬁs%@%&?@r}gtﬂaa&l ey e a {@ingHl ST eagpRonds of formula
(xmrm%ﬁateﬁevltt&&ﬁp%uﬁefdﬂfwﬁlem@d&oﬁrﬁ,nr%tngd?@m)pmte :

- solvent. In addition, conpounds
substtuents Reladrsivighethedsidestibedrabdvarferstbs prepaiagomof ebmpounds of

o S, RS IOER 21 SAEEAUET el B

(VBI) riiaydra obtdldd fr@m andabenids béﬁibmttht(m) by reaction with compounds of

unds of formula,(VIII e obtai n
foﬁm&fﬁ QaRRs FFFIRAE bptityeriyR | gbf?ae BFESHCER ahase such
as @ik BRir{dese %&B%%kitﬁetﬁﬁ@fsﬁz&rah@ttﬁ a &ﬁ%té doneatf suckdd -

in the  presence of a catalyst such
tetrahydsgiyrasen 2N Viddopbafernnomsilel |abetdrrama\ﬁu¢ﬁ @ )rogyroom temperature to
E\I | adi um acetate, a base such as potassium
phosphat e, sodi umtert-butoxide, 1,8- :
[00d#2z abi cxlttraftbuctly, b])mpdﬁrds 6f fmeubir(Xg esn alsd bapleparad €roma

Cowoge&d%*ﬁ@ﬂt}tlﬁﬁxﬁbﬁtcﬁ orehe 3

bls(dlphenylphosphlno) 1,1' - binapht hyl, 2-
—Jﬁﬂ@@clohexylphosphtno 2' - (N, N—dlnethylantno)biphenyl,
2-di cycl ohexyl phosphi no-2', 6" - (dinethoxy)biphe |, or
tri-butyl - phosphlne in a suit Ivent such
roLwl uene, nethoxyetha tet ofuranO

N
i oxane, at a watlur e of}fromrooFrgte er at g elit o
STYE" r efdeux t rature“’of th ol VARE S pd’ﬂ?'jers__ @
0
N

N

Tncrov?\i& |rr at| era‘F&ﬁe of fro

2. cyclisation Base Solvent, Heat
VI c1.Br, 1 or other vy ; @)
Ieévin,g group e - ?‘,cc:isent
) é Heat
[00143] Compounds of formula (VII) can be converted to compounds of formula
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1001361AI ternatively conpounds of fornula (V111) can
be obtai ned from conpounds of fornula (VI) by

vﬁfﬁﬁ&tﬁ 4vvlth compounds of fornmula (1X) (pre&Qﬁﬁ%x)wwm&w
erature

using published nmethods described in the lit
in a SU|tabIe sol vent such as toluene or 1, 2-

ooV Iﬁhlsliﬂgmeytm&salnmbaﬂ al?)lvta domthe ptepair&tlcﬁf oﬂdoﬁ[poﬁmd‘smlf formula (X)
te erat X te tur e sol vent,
fD VI £ragas s ﬁ%&&éﬂ%l& Gopipled to

arﬁﬁ:a@é@u%@ 0 5&1&8ﬂﬁetﬂy9@3p§3ﬂa§9f%%'}g§hﬁs JeQér[ﬂéli %bé%:)for the

can be obtained from conpounds of formula (V

PIERAERHONEN cw@npwnés befoemyla (K Delsons oetpamntly of fg»xmdle (Km fallowed by
I e I t hanol
R S BRSOy Bl BBt s orin

Suttebm solednt sech af AhBB¢retmel el sroffrmf @rdﬁmhﬁ efh%}, € aleriiRrature of
reacted with a functionalised hy dQlamne of

- oy ronm SmpsaayTe ey the m}vavatma Brdcogroypésffapnula (X VII).
-[o@mpr di n@:@@&ﬁﬁ%@m@gmg ngagg:@ Sbtafed fRrs &s&lﬁ&kw&s 3f formula

ling agent, such as benzo-triazol-1-y1)-
HJfN’ rep&ﬁqnetﬂiﬂ:aarr@tﬂhw (mcomomemna @rpIbprise euhshbsspus &g, in the

pedleb SuTELo AL OOPLARYE) o B L GREROLLTHES, ot
acﬂﬁi@ﬁ&hﬁé sﬂ:dfh aNlpytaskﬁuﬁgfpﬁe%rh&e, @dﬁhﬁrﬁﬁﬁ@liutdxadaﬂﬂr in the

res (0] a suita e ase uc as. . L
dl%?‘?lg lagyil %‘%4?91 98 CRHUTR FRTBPIAK aﬁagﬁ%i fuch 5 99rrdimethyt-4,5-
bls‘étﬁ @iﬁphosﬁiﬁ%);@a%tﬂeﬁ&,rﬁnlﬂ%(@fpﬁé #lbhosphino)-1,1 —bmaphthyl 2-

i met hyl f of mam de I ¢hl oronethane

dlqyehb@ﬂémhw@ma a@bNtdlmgféryﬂanemablph@m ér dmwlcimaiphostphmo-z’ 6’

(IR RheR o P T PateSiing il L AP whTTONRSS 1.2
dimehpoethdse, métrahjbdtrﬂﬁirﬁl dr\dm)la)le bij a Ite&@fet'atm& dﬂﬁbhl ROmABIPEature
e presence of a Lew s

g@ %¥drox Ian1ne 11

to SanFG Ph iRt sve B PR GHIPH a5 SOXAID S ERPgte of

ﬁmﬁmecqglgftenperature of fron1roon1tenperature up to
reflux tenperature. [001391Alternat|vely conpounds

[003#5F or mupdernEtively, cempowyels of éamibsd XX pmex dapbiamdd fofn

co B ) P AL g I it
apyopii pseubstitubnts R1), in the presence of a base such as sodium hydride or lithium
hexamethyldisilazane, in a suitable solvent such as tetrahydroﬁ.lraﬁ or N.N-
dimethylformamide, at a temperature of from room temperature to 150°C.

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

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

the synthetic routes outlined in Scheme 4.

Scheme 4
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Xis halogen . (a) Yis H (b) Y is hal ogen Pd
catal yst, Ligand, Base Sol vent, Heat or LG 2) Base,

XVI) where LG is a suitable |eaving -
“?ﬁ%’:?%‘gl a7 ependent on Rl group(s) where R1 inJTZ[#%Ww“‘m
optional substituent group nr- 0-5 [00140] Conpounds
of formula (XII1) may be prepared using publi SJh’erL solvent, heat

RO._.0

net hods RO 2) C.FLS0,F, base, solvent

HS co R F’hosphme Base .

coupling agent Salvent g~ -OH g;Tf NPh, base. solvent. haat
' - ase, solvent, hea

- _— s COR . ) ]
Ny o~ ) — . = or T1,0, base, solvent
N—y HO” “COR A C A '
. N7y :

xXx) Ris Me or Et N—=""Y RO. O
1 Ik : XX
R'is Me or Et orlower alkyl ] (o) Xy A
or lower alkyl _ Ny
Y Php=N 3
@{R‘l] .\ where Amay include
(ix) " X OT$, ONf, Ci, Br, |
- : N—"Y
Solvent, Heat
R v (XXl | HN
B=Na 0 -
¥ DNHR - ROLO ri],
57 Coupling agent  ~ H
Base 949 3 N gﬁ,eem g7 xyN wheré R1 is an cplional
— R1]n Solvent " |- substituent group
A Rl R1] n=0-5
XXV} . N—"Y Pd catalyst, Ligand, Base
XXV} ) (XXIV) Solvent, Heat
v where DNHR miay include, but is not fimited to,
DNHR (X1 a broad range of substituted and functionalised
Lewis acid hydroxylamines (Xll) or amines
Solvent ’ .
heat
[00147] Compounds of formula (XX) may be prepared using published methods

described in the litérature. They may be reacted with methyl glycolate or ethyl glycolate in
the presencé of a phosphiné such as triphenyl phosphine, an alkyl-azodicarboxylate such as
diethy! azodicarboxylate or diisopropyl azodicérboxylate, in an aprotic solvent, such as
tetrahydrofuran or diethyl ether, at a temperature of from room temperature to reflux of the
solvent, to obtain compounds of formula (XXI);

{60148] Cbmpounds of fQImula (XXT) may be reacted in the presence of a base,
such as sodium hydride, in a suitable solvent, such as N, N-dimethylformamide or 1,2-
dirriethoxyethane, at a temperature of from -50°C to room température, to obtain
compounds of formula (XXII). , ,

[00149] Compounds of formula (XXIT) may be wnveﬁed to compounds of formula
(XXIIT) by reaction with a halogenating agent such as phosphorus oxybromide, neat or in a
suitable solvent such as toluéne, ata temperature of from room temperature to 140°C.
Alternatively, compounds of formula (XXIT) may be reacted with nonafluorobutane
sulphonyl fluoride in the presence of a base such as diisopropylethylamine and a éatalyst
such as N,N-dimethyl-4-aminopyridine, in a solvent such as dichloromethane at room
tempefanlre, with N»phenyltriﬂuoromethanésulfonimide in the presence of a base such as
diisopropylethylamine, in a suitable solvent such as 1,2-dimethoxyethane at a tempc;rature

from room temperature to the reflux temperature of the solvent. Tn addition compounds of
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described in the literature Conpounds of.  general
formula (XIV) can be prepared from conpounds of

Wfoqofi%z}(zgx' 1) using nmethods descri bed 'above%E;il}:USE(ﬂ't,?l,g,m&’%0

preparation of compounds of formula (VI) fro
conpounds of formula (I1V). [00141] Conpounds of '
- fofoil (VB nfa¥ibe lideated yvitheri Didrameeanédpiosio apid WAkkrde in the presence
formula (xrv) by reaction with conpounds of formula
of, @%e% such RERFSEIEAE Riel Ve SHelp RS deiklowmsdiane glenegppiure of from -
2008k gbRhNOdS sigRCT | bed above for the preparation of
conpounds  of fror mula (VI11) from conpounds of fornula
[0¢NH0) . Al Gompatidsell yormubn@oUNg snayfbefabtaimddaranvbdrbpoumey of

foﬁlgual‘ag &%@%@g%&@?ﬂ%«%ﬁﬁg gnrﬁ -1"?16 ?i%%{)%ﬁ%ga&}fp}%ﬁgéteb%bsﬁmems R1),in
the proQACPOT Ddatalght SAIO B d(@benzylbsichtat@iRidipdRhlium (0) bhgalladium
presence o base such as sodi um hydride or |ithium

f a
acH@i A 28 PPaFAtR phosphafe srivabies-érdnt.Ssuch as
dlatzgﬁr%%ﬁm f491§fﬂ%df%@-796rne W DEstinh BEHEYE Qnizam %1%1(1) &Q@,Qadimcthyl-ﬁtﬁ-

eratur fromnom tenperatureto

bifiptiengphbspbineganthehy 2. dnstdiphesy pifosptonayed, B -{idgphiter, 2-

- al b repar ed; compounds. of f oy nul VI | ) s o
iR BB ol B B TRBHR o Benst OB ool phonmipo-26-
(digfetorybighanyl ¥t tn-benplspkias ued heableGoReniatngsoRine, 1,2-

.formul a ;qXVI ) using nethods described above for

dirpgioxyrhiang. EABYOBRIBRIIES % f FBRERIITE [ToR) ofplgmperature to
theGRIPORReraRfre B%Qy+l@erﬁxlrluhher m@%z%cﬁgﬂcfn% PWrfherature of

(XVI'1) can be coupled to am nes such ,
from EC 0 120°Get hyl - | - propanol usi ng net hods descri bed

ve for. .the.preparation C nds of fornul
030 ¢ ol HeEph Py oS R R Fref ftfpd From
cothp@eitls offowhtld (ERXIID 0§ KacSHC it SoinBb@it lof Edtnarlal (H€) @fepared
phosphor us oxychl or | neat or in a suitable solvent

. de, . . ,
usibg b igbe dgmethpdsy dsaetitiod Mbthe AReTBRIED o Syakle sal¥at Sushife foluene
or E?—d?lﬁétﬁ%%ﬁ%é‘, fafa gmﬁefa@@e %m&%gfpg#a%g tdf tﬂf ge?fulx Y&¥mperature

e sol vent, to afford conpou or nmu

of fhXyelivent, orudddaradic@orayo imatisativh at o tempeaat(ngoXfromal00HE to 180°C.

ai ned~from co unds rowla, (XM11) b
[Oo‘riggct i onCEpHn ggf?lnfl}l i éﬁ%ﬁ‘; nIg 8t eroét{tzlglﬂ%i tlé%% g 8%??%&‘1@ of
forswhgKXIVe by sealRlgn witha bl spelesewaamdhydiogids &l 34sbtis ssllent such
a%} t Li s( %’hbenz | i deneacet one) di pal | adi um (0) or
35 PRATOLRN FHN A0S f ETRFTHAS TS EPTR ST D i Telux temperature.
[00258)S Phat €omSRRY 8t fofthira 86 belrefted with a finctionalised

di azabi cyclo[ 5. 4. 1) undec-7-ene or cesium carbonate, a
hydrpxydarding of formulag Xot) {@imre¢rhiplly 4y&lable or prepared according to Scheme

i i.pheny] phosphi ng) xant hene .

0 &SRR s RIRGRIRBERARGIE Moo @ pmctepro ot 10
N.NINGYCtentaansth s pi HgaRuoroNbysstiats W@k diicthgaaiimdpeomi -V

21- d{)&ﬁgl ,ohei%l phosphi no-2' . 6' - (di et h_c_)xy(? bi phenyl or
ethylpart ¢ prieghenre ord’ Y -digy tlalpelcstiogimidedu iy pagsence of M-
hydrSHED S behrAriadidTe fﬂ@;ﬁ%@&&%%’a shiiébudsedugan or
-~ dioxane, at a tenperature of fromroomtenperature to
ditspprepyletiylamineorguethylamancoh anhncrs sitiventtspctoss tetraberdrofuran, N, N-

O o R TE R e A
obt4IXkhE) coffpuids ofifb@iuleX VI aaspatnds compbMdIWF rmula (XXVI)

. XV%I[) by reaction with cgonpounds of anilines )
e &’F‘ S50 HeTg T SPURP e & SUBERA N Y reastion with e amine or

hydRIx§ BBRRE DRHRRINRAS Sresdheh ofis TSRS 440 S 5% A6 iyt alelhidW, in a

hexanet hyl di sil azane, in a suitable solvent "such as
solveat sugh yol PEMI 2t tepapeltividiofdtony fofoor teapimire ap toareflux tfemperature.
tenperature of fromroomtenperature to 150C. :
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Compounds of fornmula (X) nay be obtained from
conpounds of formula (XD)by reaction with an acid
ydrogen chloride, or acetic acid in
“éﬁ@ﬁ%@?gﬂsolvent such as water, at a tenpera?%FgmaPWWM&m
fromnomtenperature to reflux of the solvent. |
[0D D341 46] 6- PiziaksgD Qi pyrtpiaaRe sf Brmnts PEIMRf dr1T.f thiy K REpared
[1l-c may be prepared using the synthetic routes
usgigethe pyaehctis rasiesuilingd IoSplems 3 [ 00147] Conpounds  of
formula (XX) may be prepared using published nethods
ibed in the literature. They may be reacted with
met wl glayc,olate or ethyl glyc,olate in the presence
of a sphi ne such as triphenyl phosphine, an
al kyl\dZogigar boxyl ate such as di et hyl
azodi canlexyl-ate or diisopropyl azodi carboxylate, in
an apf ote® "8l vent, such as teggabydr of ur anPe¥. soivent, heat

di etgylcomr@gfgm at Rery{ enper atsir & Of {1 oM 1 0GfAr so.r, base, sonent

t enpgrat ure—to-refl yx @fx t FE°Sok , okt al n
conpounds e “tar mul 1). [O ] Conpoulida iy 2eee, sovert he

for mula, (X6 Neormy b& gleact ed i nMhe presehce of a

base, such™886bdi umxoydri de, imoa suitabfe%ol vent,
sucﬁ&%ﬁﬁN,N-dinethylforngﬂLge or 1, 2- N A _

di metiaexyet hane, at a tenbef@;%%ﬁ of from<30G,1.Q IRM.
tenperature, to obtain cospo f for mula,/( XX e

£00149] Conpounds of for nul as{¥ete), may be(g&pygfted

o-tgCconmpounds of fgrmyla (XXII1) eaction Wt ‘
genat i fY=agent Bugh as pgogﬁ%% %g oxybro 'dQ;E%mL'
tﬂ: sde SUT { “ﬁre Eonsntl G ol uen
N eperat ur &8 f r offfy odpfte t 3@5#@
1)

whegpfR1 igjan optional
At epdaat i vel y, conpeungs,of formsa ( IFBanRigand, Base

! substituent group
reacted wi th nonaf | uor obut ane sul phof§f"f | udtae=i n
t he preég%be\giszegézgpiﬁiﬁd?§,dkfgopropylethylanine
and_a catal yst i'met hy1- 4- am Ny bl ChalliRude, but is not Bmited to,

n=0-5

in a solvent such a§wﬁw@hloronethane at ro mﬁﬁg@ﬁ?ﬁﬁgﬂmwmﬂwd

tenperature, w.th hb%ﬁ%hyltrifluoronethanesd?%bnlnlde

‘in the presence of &%ase such as
- diisopropyl ethylam ne, in a suitable solvent such as
0(&5 - di e [
O0RSSF o ot ety oy pL R ORPE R Dk ARe to methods
descnbeiddithd [tprabwepthen dsyotactedf vt halogevilingregentimch as phosphorus

treated wth trifl uoronethanesul phoni.c acid anhydride
oxyHIPHE 57 LR e SHRPICSAEL S 2 telleng it ST fefom room
b W88 to 206K, 18 préli@dopRnRdsFTemalla Fxﬁc@gper ature of

rom- 20C to anbient tenperature. [00150] Conmpounds

10047611 or m#-emporrdypf feampulsd XSBt\E mug beobteinsdfousraepaynds of
fori@HaTs 219&% biniRY B8 oMe BhdsPicaindh 'f{lr'l_jzl%epre aratjon of
~ (incorporating appropriate substituents , PRTTRE
compoagdncidonfiula (XBtfainy sémpannls eSformula (IV), as shown in Scheme 5.

0B ey SEBC 8 GO0 LT U O B e mothods doscrves

in tRORRRAGE or (hSQChiBld SiteAUlRY ifliScheiess.
di azabi cycl o[ 5. 4. Hundec- 7- ene or cesium carbonate, a
Schemgdnd such as 9, 9' - dirnet hyl-4, 5- '
bi s(di phenyl phosphi no) xant hene,
2, 2" -bi s(di phenyl phosphi no) -1, 1' - bi napht hyl, 2-
di cycl ohexyl phosphi no-2' - (N, N-di et hyl ar ni no) bi phenyl
, 2-dicycl ohexyl phosphi no-2',6' - (di nmet hoxy) bi phenyl
or tri-butyl-phosphine in a suitable solvent such as
tol uene, 1,2- dinmethoxyethane, tetrahydrofuran or
di oxane, at a tenperature nomroomtenperature to the
reflux tenperature of the solvent, or under m crowave
irradiation at a tenperaturg of from70C to 150C




[OOlSl]AIternativer conmpounds of fornula (XXTV) can
be obtained from conpounds of fornmula (XXIl) by
wi th conpounds of formula (1X) (pref

“{S’?ﬁ%‘j %@a i shed met hods described in the |it§’?§ﬁ@?‘éﬁf{°7ﬁm

in a suitable solvent such as tol uene or

1, 2-di met Boxyet haRgq. &L a tenperagure fﬁwﬁ&pg@mWMmMe

trepyper at unk thephpesd-ax t enper a ofthe sol vent,

or - undéf” wave TTTadi at i onat" mperature Bl xia)

from 100Cot o 180C. [00152] Conpourmls of fornmula ( QQa)&NW
cozan be obtai ned from conpounds ofcodsar mul a () OCl V)| I®sucing agent, Acic

reaction with a base such as sodi um hydroxide inla or
"protic solvent such as ethanol or nethanol, at a Qﬂémmep
tenperature fron1roon1tenperature up to reflux ~ base, solvent

tenperature. [00153] Conpounds of formula ()GCVO can

be reacted with a functionalised hydroxylanlne&ﬁNj/R (X1-b)
formula (XIl1) (conmercially available or prepared =
according to Schenme 6) or an amine, and a suitable

l'ing_.agent, such as za-benzo-triazol - 1 yl
ORSK] &1r0F Sf %Pkﬁﬁ? AeeE forsrda QRN )b

fed Qﬁ'n eﬂidd@ﬁ&é&ﬁﬁécpﬂ f t -
P drgbhgﬁilde or N, N'-ﬁ%%;%%%ﬁgxgﬁﬁggﬁgggkﬁgkgaﬁh1lﬁdmxy

phﬁbﬁlé@@lﬁ asing pRosphing ad coupling rgagent sueh a&yhnﬁm zZodizatbexylate to

t
P DB SR G676l urlh EBKSD IR
- (XXEMIBhinay belddprascid usiah i ddratibie aﬂncthyl hydrazme to provide
|rneth | forpmam d or dichl oronet hane at a
by R aP L LEOr LB GO CATIPURERRS T oK i) mapde further

mo@ ¥R BY E‘&ﬁmﬁ@;e iﬁﬁlﬁﬂ&@w{m%ﬂl})des 6 E&&ﬂ%@h&lﬁg L{XscgllC}ng éltgfnt such as

. conpounds of formula (XXVI)" can be obtali
sodiyp Mergm?)bmhycbide: gchh aya(n)st}s@n\f)lydarsder edwiringrpywidite iaa solvent
suc@q!s nghﬁgoe@/ag]%g %ﬁ?NE'BPI Mok h $h rnsﬁse%a & to g%ﬁ.g;e IEIE addition,
corspoaindsast DEhdla ﬁXIIaa) mea;y{j:erfatﬂwrmcmﬁﬁe‘dﬂgmlk)ﬂamﬁ with an alkyl halide
aaUJeupt re t enper at

n tf‘%gi[%seﬂcerﬂ thist such B YRS ek sobYeatgichus dichlpromathane, to
m@okgmymgg]Qﬁﬁﬁ@@ﬁ%mﬁﬁﬂ@&nhng}gygghet|c routes outlined

i n Schene 00155] Conpounds of fornula (XOCV11l)
(00423} be p‘kl@bmsezf ggagek igmmya(3XpdKhestd inl eross-cdumding reattinns

r

desl:ﬁl;e%ta@ét@é a}é g@‘é%ég %fl b& S@ﬁ% )%%gﬁngo rﬁelz ng@dnle SLE@ lagerﬁtl.%e gr accordmg
n;&mmmable sol vent such as toluene, at a tenperature

fromroomtenperature to reflux, to provide conpounds
Schefnef7or mul a (XXl X). [00156] Conpounds of formul a

OOV ) may be 9 thngd flora conpounds 0 formul a

(XXl X) usinpg S “het hts t eg _ones scrlbed

for the a |on ‘of ¢ ds of " for I) Gum

compound ormula (I as shomn in ene 5.

[ 00157] Hy {oxylan1nes of sermula (XI1) mag, b

prepared usi ng net hods.descri-bed in the Ilterature or

t he syniheti Sanlopidtatsuitizhd ned in Schere 6.
group, n=0-4

[00160] Substituted 4-chloro-nitro benzene may be reacted with hexamethyldisilane
i a solvent such as xylene using a catalyst such as tetrakié(ﬁiphenylphosphjne)palladium

at a temperature of from room temperature to reflux. The nitro group may be reduced

using methods described in the literature such as reaction under an atmosphere of hydrogen -
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Schene 6 WD 2008/ 024724 R OH + HO- N ( XXXVI 1)
Coupl i ng agent, Phosphine, Solvent PCT/ USZOO?/ 076340

G}ZI ne or methyl hydrazi ne, solvent RO"NR'N
W %"P" %73 0 RR'CO, Sol vent XXVi41) Reducing g’ggmszoommm

Acid
at a pressure of from 1 to 5 atmospheres in the presence of a catalyst such as palladium on

carbon and in a solvent such as ethanol or ethyl acetate at room temperature.
[00161] Triﬂuordmethanesulfonyl esters of general formula (X1} used in cross-
coupling reactions described above may be prepared by using methods described in the

Iiterature or according to Scheme 8.

Scheme 8
CHSO,F, .
- OL=0
o4 - Alkyt lithium CH TH,O or PEN(TR),, QL . Th, ONf
R,SiX base . R 1]
RY), ——= R, — = n
—Si—" —Si—
X [ I
(XL) (LN : (XL}
' X=halogen  Where R, is an optionét substituent
group, n= 0-4

[00162] Halo phenols of general structure (XLI) may be reacted with two

equivalents of alkylithium reagents such. as n-butyl lithium in a solvent such as THF,
followed by quenching with trialkylsilyl halidé such as trimethylsilyl chloride to give
trialkylsilyl phenols (XLII). Trialkylsilyl phenols may be fuither reacted using literature
procedures to give trifluoromethane sulfonates or nonaflates of general structure (XL)
100163] It will be appreciated that where appropriate functional groups exist,
compounds of formula (I), (II), (III) or any intermediates used in their preparation may be
further derivatised by one or more standﬁrd synthetic methods employing substitution,
oxidation, reduction, or cleavage reactions. Particular substitution approaches include
conventional alkylation, arylation, heteroarylation, acylation, sdlfonylation, halogenation,
nitration, formylation and coupling procedures. )
[06164) For example, aryl bromide or chloride groups may be converted to aryi
iodides using a Finke.lstein reaction employing an iodide source such as sodium iodide, a
catalyst such as copper iodide and a ligand such as trans-N,N'-dimethyl-1,2-cyclohexane
diamine in a solvent such as 1 ,‘fl—dioyszane'fmdw heating the reaction mixture at reflux
témperatun_a. Aryl ﬁialkyléﬂaneé may benconverted to aryl iodides by treating the silane
with an iodide source such as iodine monochloride in a solvent such as dichloromethane
- with or without Lewis acid such as silver tetrafluoroborate at a temperature from -40°C to
reflux. | 7
[00165] In a further example primary amine (-NHj) groups may be alkylated using a

reductive alkylation process employing an aldehyde or a ketone and a borohydride, for
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O RRX ( X=leaving group base, solvent
R'N(XII-b) "Y [00158] Pri mary or secondary al cohol s of

l,.formula (X)OCVI1) may be prepared us o
ma% E%‘%é”‘zgescri bed in the literature. They na)y?:g"éuszom/omsm
reacted with 1-hydroxy phthalimde using a phosphine
- examgleGodiphi mgcdieadenhydideivrasdidinadyaydborshgdii € (D9 ¥l @t Guch as a

ha&%ﬁ%%@%%%?%ggg g;’an?%? %%pcﬁ[:ﬁl)rofet%;gg lo? az:(L fﬁggh%\l/%&c%l)ds 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. | ) '

[00166] ~  In a further example, primary amine or secondary amine groups may be
converted into amide groups (-NHCOR’ or -NRCOR’) by acylétion. Acylation may be
achieved by reaction with an appropriate acid chloride in the presence of a base, such as
tricthylamine, in a suitable solvent, such as dichloromethane, or by reactidh with an
appropriate carboxylic acid in the presence of a suitable coupling agent such HATU (O0-(7- .
azabenzotriazol-1-y1)-N,N,N’ ,N’-tetramethyluronium hexafluorophosphate) in a suitable
solvent such as dichl_dromethane. Similarly, amine groups may be converted into
sulphonamide groups (-NHSO,R’ or ~NR”SO;R") groups by reaction with an appropriate
sulphonyl chloride in the presence of a suitable base, such as tricthylamine, in a suitable
solvent such as dichloromethané. Primary or secondary amine groups can be converted

into urea groups (-NHCONR’R” or -NRCONR’R”) bsf reaction with an appropriate
‘isocyanate in the preséﬂce’ of a suitable base such as tricthylamine, in 2 suitable solvent,
such as dichloromethane. _

[00167] B 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 pailadium on a support such as carbon in a solvent such as cthyl |
acetate or an aicohol ¢.g. methanol. Alterﬁa’tivcly, the transformation may be carried out by
chemical reduction using for example a metél, e.g. tin or iron, in the presence of an acid
such as hydrochloric acid. .

[00168] 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 ethere.g. a cyciic ether such as
tetrahydrofuran, at a temﬁerature from —78°C to the reflux temperature of the solvent.
[00169] - In a further exaﬁple, amine (-NH,) groups may be obtained from carboxylic
acid groups (-CO,H) by conversion to the corresponding acyl azidel (-CONa3), Curtius
rearrangement and hydrolysis of the resultant isocyanate (-N=C=0).

[00170] Aldehyde groups (-CHO) may be convérted to amine groups (-CH,NR’R™))

by reductive amination erhploying an amine and a borohydride, for example sodium
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(XXXVII1) may be deprotected using hydrazine or
nmet hyl hydrazi ne to provide hydroxyl am nes of general

Wﬂ{qﬁ@n%él |-a). Conpounds of formula (XII-a) C%}lszommascm

di fied by reductive am nation with?
al dehydes or ketones using a reduci ng agent such as

nﬁ&iﬁd@ﬂb&hz@ﬁﬁtd@&ﬁdlﬁﬁrc@m&dﬁ?dn&oﬁi d8Blvent such as a halogenated
cyanoboro ydri de, orane-pyridine in a sol vent
hysigreprbas, far evmnle dichlarancifiang, or eplephelisueh af ethangmwhere necessary

L

[oal Myl at i dmafarther axenallé \wldehede @mpsnmtyft&: gohesexddetoatkenyl groups .

OB PR e R g b eyt Bepioah e e earoprise

_phb%xgghaha of Mkdspmnate[&ﬁéﬁs%ﬁaxldl doR&SioRS kidRRehahosk @1&1!1@&1 A the art.

used in cross- COUp| I Ng reactions describ

{0&5’61/ e maplddiyge epupeaiap e eispingd bretedoetiongd seter greups (ﬁuCh as —

O BB P R S Pk IS B o SRUOP Rl et such s
toluesc t&b‘dmmmdhy h@:ie&y@et grglighirsast twrté)tamecﬂa}stdlb mraau@mmm
ne ng cat t
exdis REiRE S0 Pl o GO HE i S i ip the ar.
JoéEmsper at gy gf%uf;é @O‘DEI@"? Eﬁa&%@@&ﬁ%& %1t6 the! L%He&i?&ndﬁg Gcid group
nitro group may be reduced usi ng met hods descri be

. (~Q%@D ibiy teeida e basc-saiensekhyided piis, dppandingronghe aatnsfRe ilfeR ls t-
P50 RS B AL Ul B AL R i
acﬁa‘ad:imm tafldoroacetic ackivie m a@igols sabreet, bﬂhp’creﬂtneﬁlt\h[y}i an 1norganlc

cet at oom t enper at ure
ac‘? ]%?3{6\0[1{9 ngﬁ’éﬁ‘g?ﬂ‘llsfst?h‘iﬂﬂ esters of general
00195l a ExXbbxRestid BrofpsqSCo19HR) bdbnkeR&d lhmldes (CONHR®

~descri bed above may be prepared.’by using neth
or e QBRI R Acbyi raactive wifh asrappiopeate prdRTiBrth pigseanee sf:an sn@bls

cm?gigg E??n% such aAg(H.A% 908 &Y\Qﬁfe%ol%m' stcic}?gs (ﬁeﬁlo%%thane

uent
[00175] In a further example, carboxylic acids may be homologated by one carbon

(i.e ~CO,H to ~CH>CO,H) by conversion to the corresponding acid chloride (- COCZ)
followed by Arndt-Eistert synthes1s

-[00176] In a further example -OH groups may be generated from the correspondmg
ester (e.g. -CO2R’), or aldehyde (-CHO) by reduction, using for example a 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 the corresponding acid (~CO,H), using for example lithium aluminium
hydride in a solvent such as tetrahydrofuran, or by using borane in a solvent such as
tetrahydrofuran. ‘ |
[00177] Alcohol groups may be converted into leavingr groups, suéh as halo gen-
atoms or sulfonyloxy groups such as an alkylsulfonyloxy, e.g. ﬁiﬂuoromethylsulfonylbxy
or arylsulfonyloxy, e.g. p-toluenesulfonyloxy group using conditions known to those
skilled in the art. For example, an alcohol may be reacted with thioyl chloride in a

 halogenated hydrocarbon (e.g. dichloromethanc) to vield the corresponding chloride. A

base (e.g. tricthylamine) may also be used in the reaction.
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group, n= 0-4 [00162] Hal o phenol s of genera
structure (XLI) may be reacted with two equival ents
it hiumreagents such as n-butyl lithi '

“@%0®gﬁ¥h§uch as THF, followed by quenching m##ﬂhhﬂm%wm&m

trialkylsilyl halide such as trinethylsilyl chloride
[001789i Ve (i amdtherlesirhylt, bubion bbenoXbd dnidd Bicabkiag bk Mikylated by

yhenol m@y be further reacted using literature i
COEP aal'or gmide with gn pleefiol Bhetohuenesush o bivahydotyran in the

BeRRIIratRSsRincIE LBk e b1
prbe'appr ci%}egggﬁatgmﬁéﬁgH g%%oﬁgég%gh%%%§§%%%HF&L1’

diigeraond, cexiiraethyleariicrindslatd. Aiematively {lkylatién tpy b¢ hétiigved by
eyt Bl 0B ia e S re B vl BIERAAPUSSiriTRE: Hiion of
an Aldyhoidg agsiplsopt garsdlb@thblidd, | on, oxi dation, reduction,

or cl eavage reactions. Particular substitution

[0&178} 0achéomatic hadnecr spReERENS ihibhe spRpuNdS Hity be subjected to
. Pey O ti o,
B A A A o Al bR bt
bufyt ectedityldghiunQoptialy at loartpmpsratan, ¢lgr moimte-8°C, in a solvent
l.ori de. groups be converted to a I odi des usj n
o R B BRI Buden dRRBY Shh Rl hEPbaiees el
sutstifilnia $me) tbr éihrinpld] ﬂﬁmnﬂl gotPhyp be Biaehu@d HyARPGN,N-
.iodigs-and a ligand such as - . )
dinpethyl tormanyrle 35 thet gigatrophibe. demgicdialngsn grbstiueatsimayplternatively be
_ it oot i
S g R AR E it (P RREE (B
examye, Beidcestoretyero, amdgrayfl, hetatintk slkbyyls allewptyil rthiot beamino
.l ane w.th an iodide, spurce such as.iodinge: " g
st S BRE ils Bt BR g e il iefble dfse dassbed by
Hewt, Sk, SHlkhBadhwbd\bisHakd. such as sil ver ,
o tetr fluorobonate at a_temperature from-40Cto . .
Affrt%%t%fﬁse.ogf@m%qupws Fap Hereferag anprehic dienccmenifallowing
 reabtidRn Y %%r@n&%ﬁ%ﬁi@iu@ﬁ 882l hing oflafd S %&anta cously,
al kyl ati on"process enpl oyl ng an al dehyde or a erong
such pacastipomei pd camlied ofibat clevetgd impirerabwdiinthe presence of microwave
irratilakid et oxybor ohydri de or sodi um cyanoborohydride, in
a sol'vent such as a hal ogenat ed hydrocarbon, for

[0083END| e TheDodipotthdy cFehdysognt @ crion at<Ciokted foy e @Bacity to
y in the presence of an aci

.8 |, .where.ne f d
I@b@ﬁﬁgsﬁcfaie@te %rvgl aggff%f% r ERgRY RIS pIsIE Aer thepwleaia alfects on

wiOR AhfYasa SR SRy oy
gna|kylg$g%mghplo§%l aﬁkél eﬁéﬁga“ﬁggf%%?V%@§h¥ﬂ?%H%?°fkﬁs
thare ks (Enorp pichraalyly ess han G eavon ders prafriratdy tesothes 1By, most

_ nv ed i . i de..groupns (-N r.-N
oSSR s WP 30 S AR5 1 BTG ot
tham\b LM @iore prf@pblydéss tiesi (1 gM, elostigcicfiblyRshes€ 0t aMfin the

base, such as triethylamne, in a suitable sol vent,
ME&?&H‘%{WW% FEARP et L0t 16y hasd QM Kmare mrefirpbly less than S

r -
OSBRI SRR LSS i PSS e, o

ECazbisenthan 19 a¥blmdre profembliylegs thdn-1t 18Vl mostpngferablyribasrthan 0.1

h hate) in._a i table sol vent .as, .
iR ERRTRBRRA & af pl ik & GPUHEY nER ifbions
[oox8apVer t e prdsenttndplion afthiddea gorapREion-(NESePRarnticeutical

- NR"_%SZR‘ ) groups by reaction with an appropriate
COMPASLHARCOFIPERPG i BIPPHNG - pakd {end/ grsolyates jand pal s thereof) and
a cal}8$ €a pIQRc AR Ay &E%ﬁfﬁlﬁ@bﬁﬁﬁ%@h@p&kﬂﬂi ARk GOl udes a

such ‘as dichl oronet Hane. Prinary ‘or secondary am ne
comgpyiprs(canrr Hhermasmtical edmpetiton) ceapgsiog p sopiHOONRoRula T
or -NRCONR R') by reaction with an appropriate

I socyanate in the presence ©f a suitable base such as

triethylamne, in a suitable solvent, such as

di chl oronet hane. [00167] An ami ne (-NH2) nmay be

obt ai ned by reduction of a nitro (-NO2) group, for
exanpl e by catal ytic hydrogenation, using for exanple



reduction of undies (-UN), for exanple by catalytic
hydr ogenati on using for exanple hydrogen in the

of a metal catalyst, for exanple pal [
: onﬁgggﬁg%ort such as carbon, or Raney nicka,ﬂq¥¥@¥BWWM&@

sol vent such as an ether e.g. a cyclic ether such as

(ah@br sityadkisahd sdR, th@tofpateapeariat (dpRatia0siticdBfadc@pthble carrier),

f 1 ux tenperature of the solvent. [00169]In a
ﬂ?@?&%@@ﬂé@&&ﬁﬁ?ﬂ‘@n ShFrpRiherangpy age Olhga§ﬁ09@1 ¥t aflaegnatory

%eﬁps‘iﬁbﬁ RO GibRE hgreﬂlr O résgﬁga%) Qﬁ?ifjsoe{}g IS HBibiting

“the correspondi ng acyl azi
abpeamal adgglwm orredting o hyperpiod fayitiviehigsordes il 4 mlammal (e.g., human).

TheS %: g c%tglﬁv él%l?%s T g_ %?,hseﬁélofg:”o o dwr o#éj aﬁ% na n?amma[

@@ﬁdwﬁmnye am nation enpl oying an am ne and a
orohydride, for exanple sodium _.

109152) c et 0A\B BISHY 4P RBRITSYE aBG avpasiipan slslseripefui f frepting an
au&m%ﬁ{u}’l@ BiseaRb! %stﬁﬁ:u@% B@ﬂ@(ﬂ%@é PYegaL @Eslaﬂzﬁrs ¥ ctious discase,

exanpl e di chl or omet hane, or an alc suc
- virel disgest, ,ﬁbvm@rdasemslsamﬁegameltahee fbls@semaxﬁmh(wgu Ithman).

R SR A P S

coﬁ@ﬁdﬁfoﬁ@@lﬂbﬁﬁi@reﬁh(gﬁﬂw réopfby Of &Eﬁ%‘c}) agéirellaﬁ@d Hl%&llar

of a Wtti or Wadswort h- Enmons reaction uUsi ng

degensrabigns @F@nﬁﬂ@éﬁﬁwa%c E}#mﬁ%’g et RiniHgand gmﬁ demeptitis,

L e

nembﬁbm@tosg;r mggstr@lgpkaht a@ectlomﬂle)uaostmhet geptie sho(ck(IN):rt failure,

o it ot At s TapeEecha i Bty and viral
- infoetionp Sudhry HIC, Ik @) vinhs (Hsku&ahlp@ﬁu@ﬁm&hﬁ@tmv

groups .usin ny suitable oxidisin ent known to
H}&g%loglm&(Pg/HJ)y #nd pstenBa oo 1ERE gt Ehrogicajs fer-rogmRys of the
pre@aif 115%%11&%@15& bllltqg goiI it EPo" ﬁﬁ@gﬂl‘ﬂé y;gx% il ﬁalg 12Q88Riated with
(- us rélysts, -

acl ase- cat al
chl@ewelh@halgsno n’lttill!lm dfzﬁcwmey,ofrelma IfpoRdyraidismbintfigmation, arthritis,

ancgi}os Pé%%‘%lé rﬂsa‘e]%?\n %Jgéﬁoﬁalt%é IB%H&% nggcﬁgtgi Wgﬁ%ﬁgie}ﬁo%rs cgr)l(cﬁf%)rlsewhich

includef but efcaRe finited RS hrﬁlalnﬁnzﬁ{bnaﬁruﬁgiéﬁmii@bﬁ&ﬁ I'Shan®@kn B4b pain, burn
treatment with an_inorganic acid such as hydrochloric

paigogoutitiecainal qawaleie. eews Bepetic msimsiicmenpRyn; causalgia. diabetic
ne#b X%LSL(EPMGLB’SII&%%S& ﬁﬁdwhpiiﬁe%d ]Sa}ﬁ}wgonsmcﬁon |

~or - feactionh wth an appropr1
m}ltrlsietlsysu@m;emndmdf amppigafiag bitkritisopspd, iand nage m_]urysbm#eeas;he

HART, in a s%ltablﬁlsolggnt such as di chl onmet hane.
penipheral nervous system and the central nervous system
[00183] The present compounds and compositions are also useful for treating
'pancreatms or kidney disease (mcludlng prohferatwe glomeruloneplmtls and diabetes-
mduced renal disease) i in a mammal (e.g., human)
[00184} | The present compounds and compositions are also useful for the prevéntion
of bléstocyte mmplantation i a mammal (e.g., human).
[00185] The present invention includes a method of inhibiting abnormal cell growth
or treating a hyperproliferative disorder in 2 mammal (e.g., human) comprising
administering to said mammal a therapeutically effective amount of a compound of

Formula I (and/or solvates and salts thercof) or a composition thereof. Also included in the
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[00175]In a further exanple, carboxylic acids may be
honol ogated by one carbon (i.e -CO2H to - CH2CO2H) by

“?%#W%&%&ﬁn to the correspondi ng acid chlorld%cgﬂﬁg&%mﬂﬂﬂ}

by Arndt-Eistert synthesis [001761llna
further exanple, -OH groups nmay be generated fromthe
preienf msaoidiingmetibé bf freatigg an G%B)nmony didedetiy dmaﬁﬁﬂ)(e g,

. eductlon using for e conpl ex_ nme
hﬁ#& Fﬂi@P%%wdggmﬁegﬁs Bt la%mabmhﬁgﬁg%t@éﬂy Fff%ﬁﬂé'? Agppunt of a
coBlpB8hd Of FdrBll AN QT BIvaRs afl/oSQH %H&é&@f&*&)e@{ﬂg%u DitRreof.

sol vent such as nethanol. Alternatively,
 [0486] be pridwarasentiyveneoniociudes mmeﬂlhéoﬁmhmmbdom@i cell growth

o R Sl b BRI R TRy
adnfm toxaRl ham@alsohvepdutisulthefistiveinaky of otohpound of -
1001 ;etcohol hﬁf ﬂP e converted into |l eaving

F‘%‘r‘ Sidionlvas? el Bie ekt cooToaptenTR) 1 P@ab@auon with

a SSLHIA ASmBIheAbKMC YA é%’%bfose%e&:nbed hereln The Qresent invention
trifluorornethylsul fonyl oxy or arylsulfonylo

alsg-indndps weuhddoriyeating ariofipmmsiony deeaselin 4 mnmnwhfnm lum:an)

ol ey B S AL Py PR o P
coimpdlﬁmknﬂfbﬁﬂulﬁé (@nd/odt Isﬁlhht@ﬂ Emﬂdh’mahﬂ)heie@f))dr e |c&mbbk&t10n thereof, in
rres e. triethyl am ne)

‘ ’}7133? W & s%‘é}g la}cl)t;] In't Aaé(g%tsqeggﬁ such g8 those described herein.
[0@@9}3/ 024@@5@&@%@&7&11%@%&& a[lg%&%f* tfbaﬁﬂ%lb%tonnmune disease,

exanpl e, al cohol, phenol or am de groups
dewvwabcw digprdeoupelifomgtive gisendets, mfecamsdhsemet, hlrdrdlsease fibrotic
h a sol veq t such as Lol drofuran in th
dlsgisg g)e ﬁeur efgeneragth Iasrﬁ:em a énamm? fuﬂ)n gnm ng agwlstenng :

to smi aatnnmeh b mer@uﬁﬁbaaﬁ cfit@ivh )ﬂhmunﬁbﬂa&ﬁﬁipﬁ@d of ®imula I (and/or
dlne%%y @ &%& grboxylate Alterﬁatlvely al kyl ation
HEhMETFE %b§ AEBPVIThARFIeBh 2ol PRitral s firthgpyaamprising 2
sec@% EhePapSuti SAR—MU MR RWH s B8 sl diQURd/ R SHBRQ NS 'Bﬁty re not limited

addi tion of ‘an al kyl'ating agent, such as an al
to, Hebptge and Galierio tamphcatives, disbegerstisetii tamemo@hy of frereaturity,
JJteas exchan
o GEPRUAS IR D6 RS0, LRL BRIy R B
atom;ta:l&rrastltm renil\diseade dnd beray Failuid, bohyaystzo Bidnejﬂ ailséab&e adongestive

el R S Sl Pl e ke S sock,
hea fﬁﬂﬁlreo&%hxll ﬁaﬂsﬁlah%fe@l@&? @dﬁleﬁﬁ&’ srcﬂ’s@a&u Babhib Ue ﬂéura_ﬁ!ilﬂﬁc pain,
- for exanple ou i ntroduced by
. and jgrah gnipetins Mﬁy Hﬁ‘dr lrmnimﬁegﬁsmvh 1BV b dumephipiioma virus (HPV),
lternatively be
qmé%%%@%?@ﬁT?kﬂﬁégﬁﬁ%%%%gh&%a g?%%for copper)
[00d88]al yseThe maehi ianatioh dndludes admmh)d dfafcatugppipbRatithcdrdidney
dis%%%( 6{;@}}1&1}/@ E}Q(@fgr%ntﬂv%gglﬁmg%byﬁglmttg[?ga %lga’be %qlijqudgquerenal discase) in a
maRb¢ gY % ﬁﬁa@% Qﬁmﬁﬁmrﬁg@& salaﬂﬁJaﬁﬂm 3 *&&%@emauy
descri bed by u

zuki, Stine,
effaqiive pinguntaf  sempenndaif Egenuls i handiar uelmtss mysabas thereof) or a
R R0 n ctlo
conw&ﬁfog%h%%og{ %%rolﬁln?ﬁa(ilﬁr%ﬁgér 3121% g %ecoﬁ&nghnegag t] a%:PP
[0028P]al coHMe pré&duitintagion irilydes a uedthodl foegre vénting ﬂﬁ&laﬁ@cy’te
arried out at elevated tenperature in the presence
imp4h4HOR B ASASTIRS (5l BTSN COPEHRE PIRBIYTHSIAfHd AmEHe
theRpEFRAMy LARUEDE LBBuRLE s bEBbohd FEHRAL T (£ARASHIYred fd salts
inhibit” MEK activity and activation (primry assays)
thergpld of 8 rcomn@mortih@b@é prshdptishlby fusthencogmeisingg scedridgherapeutic
(secondary assays) as descri bed bel ow. The conpounds
having |1 C50 of |ess than 105¢gM (nore preferably | ess
than 5 gM even nore preferably less than 1 gM nost
preferably less than 0.5 gM in the MEK activity
assay of Exanple la or Ib, 1C50 of less than 5 g.tM
(nmore preferably less than 0 1 gM nost preferably



conmposition) conprising a conpound of Formula I
(and/ or solvates and salts thereof) and a carrier (a
wpenssatiaut i cal |y acceptable carrier).. The pr@SEmiS2007/676340
i nvention also includes a conposition (e.g., a
har maceuti cal conposition) conprising a conpound of
rmula |~ (and/or solvates and salts thereof) and a

[60180) i er (Re RRGMIRGBMIdNGALILTesACHSRS RO BirkAhE pRENt compounds
further conprising a second chenot herapeuti ¢ agent

fordm eitkgs inesityernsind viradiagnasis enfreatioest of gwmmalizs lecliss organises, or
7y g present conpositions are useful
aﬁﬁ%%%?h%ﬁgpgﬁégkggﬁéﬁﬁal cell growth or treating a -

[009Her pr olt if Bscetbeliececdthstahel esmpaunds obtheptesére igvention can render
for

human The present conpositions are_al so useful .
: abn(opgglt%eﬂ.@nﬁom COSHIRG @rtgpaﬁg ydibJadi tiop %mpse@ af Elllmg and/or
 inbib#IE the gl 824ubRR 1N, SRQBIISAYPAKNAEARY A BEPRBH LS 199 $nethod

are_also useful for treating an autoi mune disease, )
for gensitizing dbnernipbsellsin ganatemal (9igo|hufan bipitseetnating with eadiation which

' i i se Lrak .di e fibroti | se :

corlgHsEE b RBing B8 B bl af RS o Bl LorfoRRRRT (emror

solvateyen)l sallsxherpd B or @ tompesitichi theras £ srhibhapiolar & effeaivwede, -
hut. are not limted to, diabetes and diabetic

SCIHBABE _rmsh%e}lsa? Leptmet with ABSIRhy, reti nopat hy of

[00P92FBL UT A dnfiniRGRod S BE BOmPREIAL BF i %%&ﬁﬁﬁéénaﬁn (hereinafter the
hemangi omg, idiopathic pulmonary fibrosis, rhinitis

“actaveccomnophd(s b eareltel affested byaay mitlwaldbas cashles dehimtry of the

failure,, pol yeystic ki dney,disea _congestive. hear
compRispy § PR A des HeRCRYmOUT BERS: P BARS it SedB routes,
pardn@draiGihjebion @RbGiENd Rirabénonk Sub&riebas, Hit@eHscl@dintravascular or
. failure, organ transplant rejection, Al zheiner's
infugjor) Aqucal dRhalaion 96‘2 TeRUREPEIAT#08ai n, and vi ral
igakect i RS . ' 14 : jAr :
O o Tiomat G Ao¥ne SRBO] Sk d Wil e A pdent on the
subjastcbeljgstraatad, Barseverity obth¢ EBvjder Gheomditionpthe mte bOadministration,
urpeses 0of the prese isvention.incl udes ut .i s
the BRDRRREO3e (ool BRLlR AR ST s i cBBisia dowever,
an e:’ﬁﬁet:thveﬁd&fs%&@ irothe @di\]!cglb lo$ Adouy DI0BMiH alﬂﬁ_f 160 ﬁ@‘f)}é}& kb weight per
thyroidism inflammation, arthritis, an
daySEETiebent LB HiihsS Nelesisa i welkariividedduse Bredo ke
hunith s WSTRE QB 28 dbduk O3 ¥igfdle Brelisty a3 085 %o Bt 2.5
[Tmted to, 1 nflammation, postoperative paln, phantom
g/dayi frp sqra¢ imstabeasndgsagenievelobelpwithe bpeer himlit afehr efbigsad range may
acut.e herpetic,and st her pet,i.c_pai n,- causal gi.a, .
be s ARl SRAE Iy 05 ARS8 e Tt PElp Byed withour
caust@saityl Hatrhfiul sk effbct] proeided Giat siwhUsBer dtsél afe first divided into

constrictiaon inLuréé.tissue injur%ékllnb anput ati on,
sevegyl spalldpses dan sdmigsiatay thoughputile ¢t ween t he :

; Tk o
00 B TR 8 Do S E P b2 Al e {20 e YR mtcion
withame ogingwe deeictherimutic pgmats, g qampleahdse tescribed kérdine Buch
coni i R TRt B Pl Pty B S eGSR of scparate
dosif€oOthe iHHNTREYL colPBARA diftRaph@gent conpounds and

conpositions are al so useful for the prevention of
[0018Phst ocyhePharpreaitistli COmPPFtian FEpnier cxaarye, bepr ot suitable for
_ : g j ; _
o MRAESLE 2] SR b P, BB GRS IR s,
solufy sngpendiorf, dorgiarangereli is@ciier ad asteriloaohrtdn, (Sespgnsiothommmn)lsion,

conpri,sing adm nistering to said_m I T

for Qi ZHRIAIERAOR §° 8 PEEPF &F SEGH Y foreaAamBistiopes a
Formula | (and/or solvates and salts thereof) or a
conposition thereof Also i Gl uded in the present
invention is a nethod of treating an inflanmatory
di sease in a marmmal (e.g., hunman) conprising
adm nistering to said manmmal a therapeutically
effective anmount of a conmpound of Formula | (and/or




[ 00187] The present invention includes a nmethod of
treati ng an aut oi nmune di sease, destructive bone
di sorder, proliferative disorders, infectious

di sease, viral disease, fibrotic disease or

s o R SRRSO el P it Goiee foTT Skable for
sindl adraRestiatioAbl yreafst 86do¥e PHEPMAIMAkuficat eHRBIGoPKill include a

Formula | (and/or solvates and salts thereof) or a
congerpisnsl nhagnacentieal shuricn avexsinierdaad kgompeeitbaccording to the

_ S r } | ‘
iR B B BRGSO RE e B Ao il
phatifacedii@id eg@fis, afdied, alfiatits, eapl i cations, diabetic

retinopathy, retinopathy of prematurity, age-related
001 Ul ar Texegubey peresieralsgmimgrasion, forme ipplade bofutions or suspensions

- U | brosi [0 & ' rmatiti
of ot XRRRolnd{ B SHHE palelh Yo BUARE B Rimipene atvool or
dextioesabtions. obgphsiosygr foans tanftai duitelly boffuredf ifldedradt osi s,
rgan transpl ant rejection, cachexia, stroke, septic
(001K bk, [SSaiAble PARIACEUIGH GEFior Parladsiiasrt dHEsmie e s, Water and
, 9% . 5 n
B oS PRt BB EHbRRARY, 1 SRR, coflilh
addigiel)ingrbdiesis spelpad flavorings, bimsleXsHdY or ecxyi[lmm al]‘hlﬁifﬁmal
' . angd Epstein-Bart virus, (EB'V). [00188] The
. admﬁﬂlc%% ﬁaﬂk_%*rﬁorl%?m% ERRAE S EP 1_;s_h8¥£&fs Ciifigagifl ey be employed
togeBRR GiBAlHbLS difntdgraliesuclias SRS, élgﬁﬁé A5 B certain comple
__proliferative gl ommul onephritis and dia etes-lnéh edX
silicplenand with birskng dgents suelmmeductose geelatinmd apadanpddisbndly,

tobe R R0E B Bl BB G BT EORTLER 2pd il g ofien
usefBIofoy RbRSind Plrpeatd. SIHILRPLIitOAS @facmmybg By L8R Umnployed

and optionally further conprising a secoOnh

in saftynddisedifilled agjatin carplos.sBrcimeedpmaierals, therelong, iimviude lactose or
e . f . ' f bl : .
B R e o i e

elixiggtie desied Ton@tal Adrbialstratid e lacived dbeiRRad thepéth by be combined
., effective appunt _of a conpound of Formula I (and/or
withyariguy eectimipgen fayoring pewty colering awiigusirdyenandadssired,
o N . o) S
e IR e 8t mipehihe HspfioNRLE! Rt BURGRP D g er. chanol,
propylené plyesl, glyeetifiad combimsiiogs thiveofir esent conpounds for

(O0TYF] 1 fals DLt S RSSO g g bomRsions With a Specifi
i Sy ; : . _
ammiﬁﬁto? akpQ &?Ar%)ﬁﬁ@ g{c’et]%l?%?hcél[ %g%@%&lﬂpgrehﬁ 14109 B]LLLMEH:s art, For

at the conpoun I nvent1 on can
exampdesd see Remiogionls Rhetrthacentead Ssiensdst Maek Poblishést Genpany, Ester,
i th Lati or purposes of killing and/or
Pa., %Wpﬂﬁﬁ%ﬁbmtﬁgp"& owt h of such cells. Accordingly,
[00199] s | nERANPNE§Urther relates to a nmethod for

sensitizing abnormal cells in a mamal (e.g., hunan)
Abbreviatiomst nent wi th radi ati on which conpri ses

dm ni stering,t,Q. sai.d a unt of a conpound
PBUgf For mul a IQ’E;' lgf%’ﬂ(’@ﬁggﬁé@%ﬁ%%’gl ts thereof) or a
DCMonposi ti on Dhdl@eiethwhd ch amount is effective is

sensitizing abnormal cells to treatnment wth

DIPEAydi at i on. [P03erpmdethyiemineat i on of the conpounds of

MAP'E Present j [ . Lnafter the "active

D conmpound( s) "%%ﬁ%@%ﬁ%@ﬁe by any net hod that

DMFenabl es del i Dangthgforidagidonpounds to the site of
action. These _mnethods include oral routes, |

EDCY nt r aduodenal-Ettsiided, -dpngtbremingpronyleatbpdiimidenc] udi ng
I ntravenous, subcutaneous, intranuscul ar,
i ntravascul ar or infusion),gtopical, inhalation and
rectal administration. [00193] The anount of the
active conpound adm nistered will be dependent on the

vari&!,l
Vi




subj ect being treated, the severity of the disorder
or condition, the rate of admnistration, the
' ition of the conmpound and the discreti
vﬁ#@@@@%@fng physi ci an. However, an effectiveggagga@HﬁWBw
is in the range of about 0.001 to about 100 ng per kg
HATUY wei ght' pexr(7daysbepicdfiobblyy)-8DIN tettansalRNtkion
ng/ kg/ day, in single or divided doses.. For a 70 kg
hurman, this wBEaEawBhePh#te about 0.05 to 7 g/ day,
referably abeout about 2.5 g/day. In sone
H?%stances, do?gggQnggﬁgdbeIOMLthe lower [imt of the
HMtSr esai d r anbelute®) HdE-MNbrantdified Bde gl dteemashéuseaith that can
ot her cases stjill larger, doses may, be enpl oyed
Wi t hout causi cgﬂbyﬁgpﬁ?ﬁpngH%H%F?ect, provi ded
¥

HoBat such | ar geTydeasesnatfizbler st divided into several
smal | doses for administration throughout the day.

L490194] The actithismcBispiopdamidf be applied as a sole

Mddgrapy or i nygaphijnation. with one or nore
éﬂgnntherapeu%fz agents, for exanple those described

Nafli@i n. Such Sahjmibitarbonett ment may be achi eved by
) of the si .tanequs,, sequenti al or separate
Iﬁ@%ﬁing of the§¥%ﬁP3V§ﬁ§chonponents of treatnent.
PA{f¥9IR51The ph'ﬁéﬂfs@ﬂﬁah@r@ﬁph@@ﬁﬁﬂiﬁ&?biﬂaﬂﬂnﬁﬂy, for

exanple, be in a formsuitable for ora

Pdolht ni ot r at | oRinGibenzsbfcasaccionpdinaladiy(). povder

: iyed rel 3 ' j uspensi on,
Pd?%?fg‘%)?'em er a?&?ﬁ)jnfggé ' rﬁ%ﬁgﬁg{;@%%&d@gﬁl QI?I on,
Si-8BEpensi on orPresmatlsiddsolufer sitiapiasathraniaiography asrdigeas
- oi nt ment t&%eir or for rectal administration as
: supposito?@? ) r(Ebﬁ'f';ﬁmatceutical conposi tion may be
Xahphoi t dos ag%9@ﬁﬁ&yﬁﬂjﬁlﬂ§(ﬁ@h€ﬂﬂplﬁi#ﬁh@xaﬁthene
admi ni stration of - _preci se dosages. e pharmaceutica
[00280h0si t Pewrdlibpeiimentafeondié®syvent i ona
- [02DRY MBCCUY KRR (FR1L ke RborBEARLIRIn: ARthee GO TR A arien
according.to the Invention as an active I ngredi ént.
Unity Imdrd i(400dME 2)i specraymaterciitide tripidwesonarat onm girober Chemical shifts

phar maceuti cal, agent carri.ers,.adjpvant et.c.
RSB il iR i SRR ity S fions have been
useldNed LIBB as Silbidl] HASinglet, UUHS RIS ARS— dubBCddubRet, GCNBIPLAGAS-
in steril e aqueous solutions, for exanple, aqueous
quasieh By T EMBIRIFYy col or dextrose sol utions. Such dosage
ns cag; | i \
00pTS 7 Siep reiaHa E Rl Gfanty WSS ShBdmmetry (LG9
expettimeetstis dgernfing tegangipn wiates (R prahdeasoicatesl roasg &misovere performed
solvents. The_ pharnaceutical conpositions may, if
usigpanerddhe foawiigmettiedst i onal i ngredi ents such as
vor i iAn : Gipi !
OO PRt B 82 i B BEor T bR Sk ML ZQYBbrupote
masspe@ioanda linkerttv saldewlett Packaad HE 1 h@lyLO systamp vitheliode array

t ogef.her with i ous  di Si an such as starch, .
dettef S weiets Ko S DO L P ol b ] Flpinute
flow rdteli THg iAEENoSveBHE RteaBwadIBIV0 K ter 88 tahing 03IV fABAE hdld (solvent

Addi tionally, lubricating agents such as nmagnesi um '
A) andeip aedoniy e pemsinigiOyl % demia pdd sty et Xfon the fistirainute

g tig 0 Sl it
TollfRE By p BRI EE) B R D ST oo R S i B BleeRl P s,
Thef fitkdl ealvege lspstém was psldicosstarPifef efurtbel Smatnatdsal s,
ref or i ngl pyde | actose.or ml k. _suga d high
00picc o anetid BhES ST EREed Py WL brdiimadt Sggrupote
" suspensions or elixirs are desired for ora

adm ni stration the active conpound therein may be

conbi ned with various sweetesning or flavoring agents,

coloring matters or dyes and, if desired, enulsifying

agents or suspendi ng agents, together with diluents

such as water, ethanol, propylene glycol, glycerin,
or conbi nations thereof [00198] Methods of preparing



DBU1, 8- Di azabi cycl o[ 5. 4. 0] undec- 7- ene _
.DCMDI chl or omet hane DI PEADI i sopr opyl et hyl arni ne

woMARda kb aet. hyl anmi nopyri di ne DMFDI net hyl f or manyj .
EDCI %G%ﬁ‘;l -3- (3" -di met hyl-am nopr opyOcar bodi |rIl $2007/076340

HATU HC1 HWM N HOBt LDA MeOH NaHCO3 NaOH Pd( PPh3) 4
mpg 2o retClinkddRo 3/ [vdett Bitfkard- P XaotlihostdnD@RRAlode array

defte(:)cgozr%li 100 position autosampler using a Phenomenex Lﬁna Cl 8(2) 30 x 4.6mm
column. and a 2 ml / minute flow rate. The solvent system was 95% solvent A and 5%
solvent B for the first 0.50 minutes followed by a gradient up to 5% solvent A and 95%
solvent B over the next 4 minutes. The final solvent system was held éonétant for a further
0.50 minutes.

[00205] ‘ Microwave experiments were carried out using a Personal Chemistry Emrys
Initiator™ or Optimizer™, which uses a single-mode resonator and dyp'aniic field tuning,
both of which give réproducibility and control. Temperatﬁre from 40-250°C can be

achieved, and pressures of up to 20bar can be reached.

[00206] EXAMPLE 1a MEK Assay (MEK activity assay)

[00'2'07] ~ Congstitutively activated human mutant MEK 1 expressed in insect cells is

used as source of enzymatic activity at a final concentration in the kinase assay of 62.5nM.
[00208] The assay is Qarriéd out for 30 minutes in the presence of 50uM ATP using
recombinant GST-ERK1 produced in E.Coli as substrate. Phosphorylation of the substrate
R is detected and quantified using HTRF reagents supplied by Cisbio. These cc:msist of an
anti-GST antibody conjugated to allophycocyanin (XL665) and an anti-phospho

(ThrZOZ/T yr204) ERK antibody conjugated to europium-cryptate. The anti-phospho
aintibodjz recognises ERK1 dually phosphorylated on Thr202 and Tyr204. When both
antibodies are bound to ERK1 (i.e. when the substrate is phosphorylated), energy transfer
from the cryptate to the allophycocyanin occurs following excitation at 340nm, resulting in
ﬂubrescence being emitted that is proportioﬁal to the amount of phosphorylated substrate

‘produced. Fluorescence is detected using a multiwell fluorimeter.

[00209] A Compounds are diluted in DMSO prior to addition to assay buffer and the
final DMSO concentration in the assay is 1%.

[00210]  ThelCs is defined as the concentration at which a given compound
achieves 50% inhibition of control. ICsy values are calculated using the XLfit soﬁware
package (version 2..0.5). _ ‘

[00211] EXAMPLE 1b MEK Assay (MEK activity assay)

[00212] Constitutively activated human mutant MEK 1 expressed in insect cells is

used as source of enzymatic activity at a final concentration in the kinase assay of 15nM.
[00213] The assay is carried out for 30 minutes in the presence of 50uM ATP using
recombinant GST-ERK|1 produced in E.Col; as substrate. Phosphorylation of the substrate
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0- (7- Azabenzotriazol -1-y1)-N, N, APX-t et ramet hyluroni um
hexaf | uor ophosphate Hydrochloric acid Isolute(r) HWN

j S i fied formof diatonaceous earth that can
W&_@?ﬂé@'ﬂzﬁ y absorb aqueous sanpl es PCT/US2007/076340

1- Hydr oxybenzotri azol e Lithium diisopropyl am de
is Merthiadald oas fikn i3l PRI AdaBentd slipd MdVEC R¥Idd e hese consist of an
Tet raki s(tri phenyl phosphi ne) pal I'adi un{0) )
antrrGET pfibpdn ﬁ%ﬂ&i@ﬁ@ﬁ@&@ﬁiﬂ@%@l&l(&é@@d)ﬁn anti-phospho
' _ i ' [ adi 1 _ ;
B I T A S
concantratictge 4Ll ibdnddr &Mfugmainrespectively. The anti-phospho antibody
9, 9- Di net hy1- 4, 5- bi s(di phen)fl phosphi no) xant hene. L
reqeghersF Rk feslbrtisrtiordyadipe TBROZ RRT 17864 Mhopdoth antibodies are
‘ i ) h : .
oS5O0 i, BB 88y ARG ARy 10 A lF1E0 A0R
crpie for i ellopBivesriyersih oshirs fodlowms exirtease 340mm, ppswting in

. . [ sil. The fol |l ow
o RR0 B Lo S bk Qar inshe By o8 Phrghamtared substrare
- pr&iudgl. Rluorgscendlabl Bétedted ghing Aalb lRuledr, t =

triplet, = quartet, m=rmnmultiplet. . '
[00214F _ Cgmpognds are difuted in DMSO p%or to addition to assay buffer and the

final DMSO concentration in the assay is 1%,

[00215] The 1Csg 1s defined asrthe concentration at which a giveﬁ compound
achieves 50% inhibition of control, ICsy values are calculated ﬁsing the XLfit software
package (version 2.0.5). _ , .

[00216] Compounds of Examples 5-8 and 10-12 exhibited an.Icso of less_tha:ﬁ 10

pM in the assay described either in Example 1a or -lb, most of these compounds exhibited

an ICsq of less than 5 pM.

100217] EXAMPLE 2 bRaf Assay (MEK activation assay)
[60218] Constitutively activated bRaf mutant expressed in insect cells is used as
source of en;ymaﬁc activity. -

[00219] 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 is detected a,rlld‘ quantified using HTRF, and reagents are supplied by Cisbio. v
These consist of an anti-GST antibody conjugated to allophycocyanin (XL665) and an
anti-phospho (Seer’]/Ser?.Zl) MEK antibody conjugated to europium-cryptate. The anti-
phospho antibody recognises MEK dually phosphorylated on. Ser21 7 and Ser221 or singly
phosphorylated on Ser217. When both antibodies are bound to MEK (i.c. when the
substrate is phosphorylated), energy transfer from the cryptate to the allophycocyanin
occurs following excitation at 340nm, resulting in fluorescence being emitted that is
proportional to the amount of phosPhoryIated substrate produced. Fluorescence is detected

-using a multiwell fluorimeter. _

[00220] Compounds are diluted in DMSQ prior to addition to assay buffer and the
final DMSO concentration in the assay is 1%.
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[ 00202] Hi gh -Pressure Liquid Chromatography - Mass,
Spectronetry (LCMVS) experinments to determ ne

i times (RT) and associ ated nass ion
W’Ogrﬂﬁ{)'srzﬁg"g usi ng one of the follow ng met hods%CWS%OOWO'FﬁSé#O

[ 00203] Met hod A: Experinents perfornmed on a Waters
[6062X1] onaiS §th@:53 dsdsfited lae thersticeafr@idarab mbicdra givek@mhpgoand

kard HP 1100 LC system wi th_di ode array
aCEEY%‘*é{% inh e g Heo @Irlﬁeﬁﬁ%c%ﬂﬂ%%ﬂﬂ@.@l&f@é‘ﬂﬁo@ware
crapeerlipm2ang. @ 1 nl/mnute flow rate The initial
paso vg%tr systg‘r’}] was 95% water containing 0.1%formc

[082228 ( s olly Byig assyy, apnip@Hds o Examinlesi 3-@ and bl exmbitg 8@ 1C%of less

th%:x gM: acid (solvent B) for the first mnute foll owed
gradient up to 5% solvent A and 95% sol vent B

over the next 14 mnutes. The final solvent system

hel'd ¢constant for a further 5 m nutes.
f"‘pgéhoq NE&@Q@—EE—EQEiPF‘?%W%O H#EHr med on a Waters

od22a} f or McbpaaiwPRERd inMell proliferatio the followi 11
k) 02475 1B D o prolife Hon assay using the follgwing ce

liney a Hew ett Packard HP 1100 LC systemw th di ode

y de and on_aut os r using a
m‘%?gﬁorrenggﬁﬁﬁa Cllé"{r%n gre tﬁlcérrﬁﬁogbal @@#@nd a2m /
[002R6Lt e fRAWSTrate ThenaohyéitantsidbmaasTSpo sol vent A

B for the first 0 50 mnutes followe

5%
R [“@? gr ngérﬂe 1 et gresupiaingd i DMEN{E1 D604 pedia Eﬁ?ﬂbg))
supI&fert W e X8% F Y RS in 8% dcb nﬂnﬁ%& GlLbaYsSt em was

hel d constant for a further O. m nut es.
[0028805] M-ellsamaseeded edt- Welhpbt%‘r%()@(htrdhsb@llwlﬁ aftsi Hdmmrs they

str ni ti at ot.r r, er
o PR R PRl ot R o in Bt B B Rl L o
fortalfmﬂihg‘ 72boind a.ﬁfeqwdllv@hm@l onZdIlQ"ﬁéloGlﬁCrbbgeht {PromBgh) is added to each
er at ure from 40-250C can be achi eved,

Wean 1%3@%?%}? exdlsgnd ggnargenpyamessrit ignt|Paensonal fo the smount of
ATPQER
FIRBIELRIONR B epAphotnan ERHNBE L b B85t e

deté@t?ﬁi%@@muhlwaﬂsl@mnm@dtﬁs is used as source of -
oncentration in

mat i final
100335 T2 B ¥ ool Pl S BBhn OGS I VR PR dline
achdayes 5@ i@Gbinion of estioh EQ§ vatues e celcalbtcld QdinlyItifeTRI ASdoftgare
ec (gol nagt T- ERK1 produced in E. Coli as substrate.
C%i‘ﬁ?s n of the substrate is detected and

[ooasmnt i fi Edh1§ §ésﬁ? ddﬂ%uﬁmtaﬁlpﬁ;g BRLi &6 eﬁaﬁbl%ééﬂ B of less

These consist o
than 10 pM in either one of the cell lines.

[00231] EXAMPLE 4 Phospho-ERK Cell-Based Assay

[00232] Compounds are tested in a cell-based phospho-ERK ELISA using the
- following cell lines:
[00233] HCT116 human colorectal carcinoma (ATCC)
[00234] A375  human malignant melanoma (ATCC)
[00235] . Both cell lines are maintained in DMEM/F12 (1:1) media (Gibco)
supplemented with 10% FCS at 37°C in a 5% CO, humidified incubator.
[06236] Cells are seeded in 96-well plates at 2,000 cells/well and after 24h they are

exposed to different concentrations of compounds in 0.83% DMSO. Cells are grown for a
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anti-GST anti body conjugated to all ophycocyanin
(XL665) and an anti-phospho (Thr202/ Tyr204) ERK

' conjugated to europiumcryptate. Th
an W‘%g%&épho anti body recogni ses ERK1 dual | y%CTfUSZOWMGMO
phosphoryl ated on Thr202 and Tyr204. \Wen both
 fushdrizhed Rdls fxed with doreh Al e hE R, final) anhyAmbdbelisd bathraétRanol.

i.S pho orylated). energy transfer fromthe cryptate.
F"t%“f‘l%ﬁ&f%’%ﬁp‘?@b@@ _%”é-r%i Th B e fixed sl AeiP sy atsd oviherritesfy getibody
(aRfPRSEHRS BRI S inbi) Mem;%l% GePeechRl DY atté@éé«gﬁ Bpidium

i s proportional to the anbunt of phosphorylate :
lodidp §dNAtTopasouitidyed andHetortnad neldularp-BRKds pedbrusid mging an anti-

[tiwell fl.yorimeter. .[002 Co ds are dil.ut
rl St b OB e 5 0 RS Bl R 8 e Botecutar
prétefa I h ONTER o dn iiatided fsin g tHehecudsedBiploser (TP Labtech), a laser-
[ 00210] The 1050 is defined as_the concentration at ‘
SCYpRTIEHIS T Aty irBetHo aRrithe A T acRlugr H8sianais primiadigedfo the PT

Si@gﬂ?{/@brﬁohg&gcéq%mrﬁre cal cul ated using the XLfit
-sof re package (version 2.0.5). [00211] EXAMPLE | b
[0BR] Assaifh¢ KEK indelingiltay thesoagontrpO@ra 2{hBdres giventomeiond
ti'vat ed hwran nut ant Kl.expressed .in insect ¢
aciglel {3 B PR, IR AR RSB R RLGR Byt P,
arcCuBIRd &tngahe KNfit ftwdt pakega&s@iona0.46nM :
. [00213] The assay is . carried out faor 30 minutes in the
[049?%15 enceltghisseigi campoyadsef Beawiasioriadt 0ddexkikied an ECs of less

thaR"1091A% &fcitt3r Ene SF9hd cSlimppbst rat e. Phosphoryl ati on of
the substrate WO 20081024724PCT/11S2007/ 076340 is

detected and quantified usi ng HTRF reagents supplied
Ci sbi consi st of an anti-GST anti body
[00%%]] ugat%ophycocyani n (XL665) and an
- [002a6] - phoshré-hiRbHAM/dMr 204) ERK anti body conj ugat ed
to europiumcryptate These are used at a final

l's
50 values

concentration of 4pg/nl an . 84pal respectively. The
anti - phospho anti body re | S& ERK1 dually
phosphoryl ated on Thr 202 Tyr204. \Wen both _
anti bodies are bound to ERIC (i.e. when the substrate

[00241]phos pFadlopiing the proceduseyyf Gwillies tleal (F196).tPre. ChemtaX:292-
CQOC j rs l.Qwi i tatJd.on Aat..

6, B SRR PECTRMESCHATR SERE 56 Ll sBHd LR dplarous

THES7(pmd)pwsst dddetd-chlordpyadmegiinte, 83,3 plas phetey bak@dn atmosphere.

AP RoGE TRETEE S vo BoS AT CEONN ALOLp Sl s kgntained
withi 2¥0GhIRIohRE] 1Rk aAdi:t AIRRYihE tt%%@&‘ﬁoﬁ’ %Iﬁ%nllgngar_ﬁﬂg ambient

final -DMSO concentration in"the assay Is 1% )
tenpepRIe tEvelutias@as quatich¢dreith agter K¥) obnBletalaiilé orgaaic solvents

Weﬁémsrﬁgve% i Rfc\zlc%g afid Eﬂ%orgzrﬁgining aqueous suspension was extracted with diethyl
ether (3 x 100 ml). The aqueous phase was cooled to 0°C and the adjusted to pH 4 by the
addition of concentrated hydrochloric acid. The resultant precipitate was aged for 30 |

minutes then collected by filtration. The solid was washed with cold diethyl ether (10 ml)
" to afford the title compound as a white solid (3.2 g, 61%).

[00242] Ethyl 4-chloro-nicotinate

cl o
=" "0
P
N

LN
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achi eves 50% i nhi bition of control. 1C50 values are
cal cul ated using the XLfit software package (version

wid $0802474400216] Conpounds of Exanpl es 5-8 and p¢@rsk2007/076340
exhibited an 1C50 of less than 10 pMin the assay
described either in Exanple la or |Db, nost of these

108243 ound st eyenensianed 4zphlarenerogniciagigy3 Otgah9.8 mynayj in thiony!

h%%%%glw&gut |@§?{7 ac |va§d\/§ﬁb thﬁdgﬁﬁn@%%@?éd

temperhtuses ce ORIt wias cogenirasd waltywss afd t&mamwcﬁﬁd with toluene (2
Vlt [ 00219 ssay..i.s carried out for . '
x §f mintpatton w d f‘?g@ﬂ@ hé@@@ﬂﬁfkﬁ*@a%mﬂ@mmoled (0°C)
solfi6R BP LiRARY] (éﬂnl\éﬁ&bmﬁ&@w&,ﬂ) irhe Fea&mnl wAStRHPShahe-
Phosphoryl ati on of the substrate is detected and
tergperature foed hows theniqpmientratad in wwge heloreawaterip pil) web asiged. The

sofdhiBR s F;tga%f ﬁ‘{]esnhpﬂtac&gte x %@ %QE%% ﬂ%;b:] g@gﬁ:& organic phases

conj uga coc
weattitieddnes pddiurh Selfﬁélﬁ}éﬁemﬂﬁﬂ&ataﬂé @m thbdedy canpyund at & rown oil

0. pi e nti ph antib e
6P S ot MBIk FopoiTodil G BRE 38 i der o1 Fizald. 741 e
1S8R 22108HS '1H§{|4Y45thq0ﬁ=9h@fﬂi @mm ﬂm(tsﬁae 254y, Wagn bot h

anti bodi es are bound to mhen t he s strate
: [0[?@-4bhosp X ¢ Ve e 3R s(fa a0 g
to the aIIophycocyanln ocgurs fO||0MAng ex0|tat|on at
340nm resulting in fluore efcence being em tted that
is proportional to the anou of phosphoryl at ed
substrate produced. Fl.uore H is detected wusing a
mul tiwell fluorinmeter. [002 Compounds are dil uted
~in DVBO prior to addition t ssay buffer and the
final DVBO concentration in the assay is 1% WO

[00298p/ 024?34%&&’@@%&%@%&0%@8@% i&ﬁoﬂo@ﬁ&aﬂnﬁte (1.55¢,8.4

defined as the concentration at which a given

mmcmwwﬁcmyl gHEDI% G Bk 254 m@lﬁt)m@anhyﬂ@@ DMF (30
Tl Sa a8 Sl P Mo B2 R dispersion i

| 01198ﬁ%pnglﬁd§)oﬂfonEﬁmmDemnﬁtﬁs7 Stindngl Saeoniibidded Sttt OB Ehintes,

follo%vséa by 1.5 hours at room temperature. The reaction mixture was then quenched by the

addition of water (5ml), acidified by the addition of acetic acid (1 ml), and subsequently
concentrated to-provide a residue. Tﬁé residue was partitioned betwéén ethyl acétate (150

- ml) and water (100 ml). The layers were separated and aqueous phase was extracted with
DCM (100 ml). The combined Qrganic phase was dried over sodium sulphate, filtered and
evaporated to give a solid. The solid was triturated with diethyl ether : pentane (1:1, 15 ml)
to afford the title compound as a yellow solid (1.5 g, 81%). LCMS (method B): Ry =2.21
min, M+H" =224 -
[00246] 3-(Nonafluorobutane-1-sulfonyloxy)-thieno[3.2-c]pyridine-2-carboxylic

acid ethyl ester
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than 5 'LIM [00223] EXAMPLE 3 Cel|l Proliferation
Assay [00224] Conpounds are tested in.a cell

% ation assay using the follow ng cell
116hunan col orectal carci noma (ATC@FTHENWWWM&W

[ 00226] A375hurman nal i gnant nel anona ( ATCC)

[obmﬁ?] Batolh siRfeli sbiufi6i® oY-BydFBk ﬂﬁéﬂ%ﬁjzlc féa%b lic acid
medi a (G bco) suppl ejrfrentield with % FCS at OX cad

A B S S BN (Eames 0.50 msl]n@wsaané) at 0°C was
adﬁ?@ﬂ%%@ ﬁﬂ Vﬁl (#]mﬁlo il ngﬁafﬁiop Q)ngﬁ%ﬂ#o?lgm I‘ld% Iafj.36 ml, 7.56 -

our’s re expose
mmol) cAfiérr 18trhiangs dfe reanipo uridsrd wasOw &3 DVEOm Galptsitas end stired

ro for furt 72h, and an e val une o :
foen 38100 B b Ao R Ay & e S g MAEA mD and
wabBdd witl Waker (30S8B. Tlﬂfﬂtﬁﬁhé ? ha3¢ Qfag %B?a&&ﬂ 88ePover sodium Sulphate
| um nescent signal proportional to the anount of ATP-

filtersdesnd svneasier tolr@wezt broenmilo pbe oil saaputed hyeflash ehmatsfzraphy
(B Bekpd T 305 S GRS o o

colohdess oiloarith atyitallisat 01:\/\&1:&1@[’(1@(4@0 v 14BRAAMS (RefbeBER = 4.46

gﬁ? ﬁ@ltlon of control. EC50 val ues are cal cul at ed
mi Bm 8xLfit software package (version 2.0:5).

[0d2A8R30] | B JH:8m835MYoro SRR AUNES)-Hienb IR FPidRe 3N viic acid

exhi bited an ECS0 of Téss than I0 TLIMin either one
ethytestdie cel|l |ines. [00231] EXAMPLE 4 Phospho- ERK

Cel | - Based Assay ~
0.0
H F
gl
\l\‘; Br

[00249] A degassed solution of 3-(nonaﬂu0r0butane— 1-sulfonyloxy)—thieno[?v,Zé

clpyridine-2-carboxylic acid ethyl ester (422 mg, 0.83 mmol), 4-bromo-2-fluoroaniline
(206 mg, 1.08 mmol), Pdydbas (38 mg, 0.04 mmol), Xantphos (48 mg,. 0.08 mmol) and
DBU (316 pl, 2.08 mmol) in toluene (1 ml) was subjected to microwave irradiation at
150°C for 10 minutes. The reaction mixture was cooled to ambient temperature then
diluted with ethyl ‘acetate (30 ml). The resﬁltant solution was washed with water (20 ml),
dried over sodium sulfate and concentrated in vacuo to give a solid residue. The solid -
residue was pun'ﬁed by flash chromatography (Si-SPE, pentane: dicthyl ether, gradient
90:10 to 70:30) to afford the title compound as a white solid (210 mg, 64%). LCMS
(method B): Ry = 3.78 min, M+H' = 395/397. '

[00250] 3-( 2-Fluoro—4-i6do-phenvlanﬁno)~thieno [2.3-c]pyridine-2-carboxylic acid
ethyl ester
\‘
. “ﬁ
[00251] A mixture of 3-{(4-bromo-2-fluoro-phenylamino)-thieno[3,2-c]pyridine-2-
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[ 00232] Conpounds are tested in a cell-based
phospho- ERK ELI SA using the followng cell lines:
116hunman col orectal carcinoma (ATCGlt/ws2007/076340
[ 00234] A375human mal i gnant mel anona ( ATCC)
[ 00235] Both cell lines are maintained in DVEIVI/F12
caftiox lic aridiethy)(e@ich (09)ms G5l remrehs wdpeni(Dhodided 08, @0263@@01)

QT TR e S TR .

(88 k180,024 RN aY 121 @oL2R SO Radhdalc@ra@M5°C for 24 hours under an
concentrations of conpounds” in 0.83% DVBO. Cells are -

ar Itﬂmoarp(bcreaComfeu ﬂa Fskdea(f neg, oma mmqwi)@nﬂ trrtsEN,N'-dimethy-1,2-

mal d h %,f d b|| d wt
o5 R RRE R 65 o B beRthG SR ipyeq fo o frther
246 ebhe the ﬁad:t{b(ﬁbbb@stc@dleﬂﬂtd fboﬁf ﬂempéﬂmfm meb;ﬁﬂafm was partitioned
(anti-phospho ERIC from rabbit over-nlght at g
be@&en%} Eofaisc B amldandnd o vPr OB CHURe oG eler @B, The layers were

'se% 8 megélg LQX&‘) %]ﬁggwg«%ﬁﬁg%&’ %ﬂlfD@ bb’ Ir_rﬂf @'hgggnhﬁed orgamc

n anti-rabbit secon ary anti
la}ccomwgtaﬁtdsdret s)dlutm stilphaie,dd oeadtandleesparattdiben &&Sesi(jnm was purified

o G R g SR PO B 01010

701385 &Y afRE@ MR tilg cBmGHRH Ala/elyk Qom: @174 n@g;ml%h q,(@Msxa;ethod B):
Fl uor 488 signal is normalised to the

RT(p}%maMﬂél—%%eu number). [00237] The EC50 is

[otgzg%]p”e‘j 352 Ehﬁ)r& Q'18@&#1&&%&%@%111\%[&&-%&déﬁél%-carboxzuc acid
2 Hinppeh i 1.3 tdexohenxd xypemgte. EC50 val ues are
calculated using the XLflt §oftmare package (version
~2.0.5). [00238]In thisg-~assa goupounds of Exanples 5
-and 10-12 exhibited a C50 ;¢ s than 10 p,Min

either one of the cell |ineg=\[ I9] EXAMPLE 5

N

[00253] A mixture of 3-(2-fluoro-4-iodo-phenylamino)-thieno[ 2,3-c]pyridine-2-
carboxylic acid ethyl ester (50 mg, 0.11 mmol), IN agueous NaOH solution (0.12 ml, 0.12
mmol) and ethanol (2 ml) was heated at 65°C for 45 minutes. The reaction mixture was
concentrated then azébtrbped with toluene (2 x 2 ml) to give a solid residue. The solid
residue was dissotved in anhydrous THF (2 ml)'and O-((R)-2,2-dimethyl{1,3]dioxolan-4-
ylmethyhhydroxylamine (27 mg, 0.23 mmol), EDCI (27 mg, 0.14 mmol), HOBt (21 mg,
0.16 mmol) and DIPEA (59 pl, 0.34 mmol) were added. After stirring for 19 hours the
éolvent was evaporated and the residue partitioned between ethyl acetate (30 ml}) and water
(20 ml). The organic layer was dried over sodium sulphate, filtered and evaporated to give
a yellow oil. The oil was purified by flash éhromatography (S1-SPE, pentane: ethyt
acetate, gradient 80:20 to 50:50) to afford the title compound as a yelloﬁr solid (18 mg,
30%). LCMS (method B): Ry = 3.09 min, M+H" = 544, |

[00254] 3-(2-Fluoro-4-iodo-phenylamino)-thieno [3_2fc]pvridine-2-carbbxvlic acid

((R)-2.3-dihydroxy-propoxy)-amide
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[ 00240] 4-Chloro-nicotinic acid [00241] Follow ng the
procedur es of Quiltier eta! (1995) J. Og. Chem

0 - to a cold (-78C) solution of L ‘
“’%{0@022 |n hexanes, 33.3 mml) in anhydrou?é?&éjz?{’?@%m’
m ) was added 4-chl oropyridi ne (5.0 g, 33.3 nmol)
~under an argon atnosphere, Rftoer 1 hour at -78C, the

solution was rapidly p@)’m/éﬂ into bed of solid CO2
contained within a 250 M c Tca)\o’gl\gask. After
allowing the reaction soluti@nyt rmto anbient

tenperature the solution was duenched with water (30

[00355) The 3volmbdrbe-RuSpRLSyIAFhY LM oSl Eiph RARY.Lat Bhxylic acid

vacua and the remai ni ng agueous suspensi dn was

(B3 2-denatbylviil Bidigkaemgty @m@xy)(aande 18angr0)03 rfmneg was dlssolved in
O A5 RS PP Bl St R P B ThE g

alliﬁhed foessitl Iﬁ:trdrﬁoum then pidpatag:dua ﬂrﬁlgﬁdo Ebfl'e a30sidiha) Thefesidue was
oA EGHE S5 B AL ALy The, SOl S ves woghed Lo
- (2CRAMPIHOSHASic i’ay‘éf‘bvﬁ@se%@ﬂa&eq ér:f’ed?ovgr sIAA sulpiR2 FFlayh

4-chl oro-ni coti nate

evchb@wmﬂymﬁmw ovap @mﬁ@a by Rash pémmgrqfhy (Si-
SP% EIM; [ ﬁfe% %}rﬁd)(]én‘f 9@‘5"&9 g.‘f §b%ua%fgéc¥' t%F (é)iﬂF u%n P‘?ﬂ*ndéﬁo r%how solid

was  he
8 mgnm%}s LOALS émethod ARy + 6.33 b e HE ernoer AHNMR (HRBIcOH,

038 b3 Til 6l Ve 12 056 UAG. I AFeof . .45 (44, = 10

HzS PR Hik 1ﬁ51€; 179(% uj L%@Hﬁqu) 6. W&@@'d%ds g 809HE 3%9. 3894 (m,

cool ed (0C) solution of éthanol (25 m) and DI PEA (15
1HpB) 76- TR (nedx B di-3neb(met2r ed at roomtenperature for

4 hours then concentrated in vacuo before water (75 -
nil) was added. The solution was extracted with ethyl

[00256}t at e EXAM ﬁ1) t hen the conbi ned organic phases _

o ahéytegni

al(n%lgll—l) 758(d J =
) 0.5 Hz, 111), 4.45
q, J = 7.3 H, 211), 1\43.9 = 7.3 Hz, 3H).

[ 00244] 3- Hydr ox_y-t hi 5[3 N ridine-2-car boxyl iC
acid ethyl ester - %5\

_F,;,' |
[00258] A mixture of 3—(4—'br0mo_—Z—ﬂuoro—phenylamino)—thieno[3,2—c]pyridine—2-
carboxylic acid ethyl ester (36 mg, 0.09 mmol), IN aqueous NaOH solution (0.10 ml1, 0.10

. mmol) and méthanol (2 ml) was heated at 65°C for 45 minutes. The reaction mixture was

concentrated i vacuo then ézeotroped with toluene (2 x 2 ml) to give a solid residue. The
solid residue was dissolved in anhydfoﬂs THF (2 ml) and O-((R)-Q;Z—dimethyl—
{1,3].dioxolan-4-y1methyl)hydroxy1amine (22 mg, 0.18 mmol), EDCI (22 mg, 0.}2Amm01),
HOBt (17 mg, 0.13 mmbl) and DIPEA (48 ul, 0.28 mﬁol) were added. After stirring
ovemight at ambient temperature, the reaction mixture was concentrated in vacuo to afford
a yellowkresidue. The resultant residue was dissolved in ethyl acetate (30 ml), washed with
water (20 ml) followed by brine (10 ml) before the organic layer was isolated then dried

over sodium sulfate and concentrated in vacuo to afford a yellow oil. The oil was purified
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OH [00245] To a cooled (5C) stirred solution of ethyl
4-chloro-nicotinate (1.55 g, 8.4 mol) and
WS -acetic acid ethyl ester (2.6 nl,
nﬂgﬂﬁégﬁous DVF (30 m), under an argon at éﬁﬁg&@%“”y”
was added sodi um hydride (21.7 mmol, 60% di spersion

byl fies® chrom3GErapBy (SiBAR) bEtaiks eﬂi‘YE:Ice@Qe giaﬁiéhﬁ% 1165t 30:50) o afford
was continued at 5C for 10 m nut ol l owed_by 1,5

the s compoupdang Ydleweriht Smas. AR LM psthofit Br & Mdgmin,
then 4 hed by the addition of water (5nl),

h4£§.d.?ﬁgg§by the addition of acetic acid (1 m), and

(082395 equed p-cTsidine-2-chidsoxylic acid

, é e was oa}tlfro edlbetmeenhethyl acetate (150
. The layers were separated and

aqueous phase was extracted th DCM (100 nl). The

combi ned- or gani c phase Od | er sodi um
sul phate, filtered and evap to gi ve a solid.
‘The solid was triturated mntﬁ} [ et her : pentane

(1:1, 15 m) to afford the title conpound as a yel | ow

| 0028} ¢ (1ASoBioBbY(4 bHR>- 6 PRI RRFhdRY faro) FhRnd[3, 20 PByridine-2-
Cal[bedéw@]cmmh%.?1d@m¢tbblu&1aﬂemolgurl4ﬂémﬂhem)m1ﬁ¢ el 8.036 mmol)

in BB 51 0T Eesio BRAGED b B S5 2eeBY Bl rforridie was

themoaghedomitiofmethanol (15 mi) before the desired product was eluted using 2M
3 hydr noJ i ne-2-carb xyllc acid
o Q43 2o S e ckB it thet e P B o e SBpe
res[Hi!i@ ks bﬁmml\ﬂ)(ﬂe@h RhionfodMphyasi-8pd eociA i ?grﬁhéﬂt 1 00 0 to

and nonafluorobut Isulfon I fluorid

94@1':0 affos@tb?emdppomp@m@ras@g off whiteesolif K nge 536 BEMS kmgfrhed A):

S Y BATRRL G- RA0HS CHPRIAK L Jae0R, RMHSY S 49 @ 1 -
5. mz hHROMW @0J #is)7 Had Hyas A (idyil thi wlier2. % BO, TH) 7.151é J = 8.5

R LIS P SRS S BB S gm0, 37

369 I, 2ffe oi |l was purified by flash chronatography
i - SPE, pent ane: di-ethyl ether, gradient 100:0 t
7030) to afford the title conpound as a colourless

kl7 whic tah | ised tin standing (420 ng, 149% .
[OOEEHS (ne‘ﬁr]%%%i%ﬁm 4.46 mn, MHt = 508.

HN&GQZ48]Iﬂahﬁmennn@e@huamdeﬂhheﬂms 2-c* dlne 2- car box

~lic acid ethyl ester o o
IJ L
[00263] . A suspension of 3-chloro-isonicotinic acid (1:0 g, 6.35 mmol) in thionyl -

chloride (10 ml) was heated under reflux for 2.5 hours. After cooling to ambient
teﬁlperanlre, the solution was concentrated to dryness and then azeotroped with toluene (10
fnl) to affoi;d an oii. The resultant oil was added dropwise over 10 minutes to a cooled .
(0°C) solution of ethanol (15 ml) and DIPEA (5 ml). The reaction was stirred at room
temperature for 18 hours then concentrated in vacuo before water (20 ml) was added. The
solution was extracted with ethyl acetate (30 ml) and the organic phase was dried over
sodium sulfate then concentrated to give the title compound as an orange o0il (1.1 g, 94%).

1H NMR (CDCls, 400MHz) 8.72 (s, 1H), 8.59 (d, J = 4.9 Hz, 1H), 7.63 (dd, J = 4.9 Hz,
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[ 00249] A degassed sol ution of 3-(nonafl uorobut ane-
. 1-sul fonyl oxy)-thieno[ 3, 2- cjpyridine-2-carboxylic

Cl thyl ester (422 ng, 0.83 mol),
“ﬁ’-%’ﬁ%?e?ﬁ%-ﬂ uoroaniline (206 my, 1 08 mnol ), PEAAERYI076340
(38 mg, 0 04 mmol ), Xantphos (48 ng,. 0.08 nmol) and
0.DBl, (8),8.49i(q, 2= 08 Hayoh), 142 ¢.0l-venelA 3rm ) was
saﬁhected to ntcromave |rrad|at|on at 150C for 10
t es S -l & GLYERE-E A alz : £
t enper at ur e then dlluted mﬁth ethyI acetate (30 nﬂ)
The resul tant sol ution masoma§hed with water (20 nl),
dried over sodiumsul fate anff concentrated in vacuo
to give a solid residue. T H d residue was
purified by flash chromatog hy (Si-SPE, pentane:
di ethyl ether, gradient 90:404to 70:30) to afford the
t|tIe conpound as a white sdlid (210 ny, 64%. LCMs

28y hod Biy'a &8h1ed (3 &tifbdsol Mol df 35chRR@/isdRiCotinic acid ethyl ester
(15 0250] 3- ( 2- Fluoro - i odol t henyl ami nol -t hi eno[ 2, 3-cl'p

 igdlf-Aenpold andyoesprpte-ageticchoist ¢thyl ester €r8 mi,GOTFamAl) in anhydrous

DTS B, aies o prgop smmraboras adfed sodm ot 5 g, 60%
t11®er210n in Qﬂ[ 62Dyik) i@ pattiods 6(7&1)210 reinires. SHAQ: W cotdtimdd at 5°C for 20
m1ggtg1!; d“@ll %ﬁae L]dB( Ilcx)frqlfggl de &> pg?%ure OTl%Zreacrt%g lmtktuls'eo\gé‘,sut?en :
qu&t[cﬁ@@ bM adgitlﬂﬁ'bb %%feil (ﬁmﬁ}’&ﬁ&ih@c’f%"&e%@ﬂbﬂ &f 5&1‘15_’ afll (1 ml)

di oxane heat ed at
and @—Bﬁecwnﬂﬂ mm@ntr&tedmd:eméfna msgl@n Tatemqlmem pacisioped between

6
et} dock OBl e O i o b s polegtisa g
sodlufS3Iphmme| ﬁltami mmlzdp@taaa e gueah Wemm OﬂtTHa:ltﬁtdwzisq:funﬁed by flash
further Mce t he react on was cool ed

2 [0
| Chtﬂgw&ar%ahar(gf Sklhoeniane: sy feetaip gradiant sl 0 FaR atford the ttle
coﬁf)&)ﬂd AG ﬁB\% s&l@@glné?) g, 399 1081/ (hefhol §9: RFH‘Q@v%n M+H" =
/water (20 l'ayer$s were separated and t
%queous phase was extracted with DCM (30 nﬁ) The
: {00"2‘8 |h ned .
ate

amﬂmﬁmpanefled by flash chromat ography a Si - SPE
(eluting with pentane: diethyl ether, gradient 90:10

to 70:30) to afford the title conpound as a yel | ow
solid (174 ng, 74%. L (netpod B): RT = 3.97 mn,
MrH = 443, A0,

[ 00252] 3- ( 2- Fl uor o- 4- |o_d nﬁﬁﬁ no) t Hi enol13, 2-cl o
vri di ne- 2- carboxylic ac d MO 2, 5 ﬁlnethy141

31di oxol an- 4- ylnethoxy) ide HOHF--t-'s

(00580253 Ari XK EeBlion of Iydrorsthinp 2 aaslayading-Bspbgryle acid
ethyﬁeste(i aysmcmgl.a 5 ﬁﬁto@) &HH)MA?S(!Z@ﬁlg( 601 mnol@m]ﬂcmm,ll al) at 0°C

ueous ution

w@g& aﬂ’{ié (MS)mbv&% erea@lé ancgtoeﬁeorpbwl@slf@nyﬂa ﬂt“e@de @98 ml,
558 eaﬁa epmtu?maeme ng&aseﬂﬁate% ‘g‘ﬁ“ﬁ@r eS| Hcrﬁture and

: uene to girve a
Stlrmdl fpolarr wkiitthwel Ybkouds. él"éto rgagtion mietmieychs dtlgteEtHFith(IZCM (B0 ml) and

- waff ﬁfwﬁ\/‘é%r 3o );&)f iy Qg@%gé g A Sodivg gylphas, fltered and

evaﬁ@ratdd td @We)lowhﬁlBﬁ“hé 811 Wﬁg puI@ﬁécﬁ)ynﬂIEQh )sht@ﬁﬁto@l'dﬂﬁﬁ\ ($i9$PE,
After stirring for

-wer e_ad
 erfisi; SeNbRE) a2 P56 FReTaT ha S Gomgpiibas « colourless
[ ®

ol t%%‘l;tx@ﬁ%s%t%%%m S e e e T B8 Vot BT i
sul phate, filtered and evaporated to give a yeIIow
oi . The oil was purified bygflash chromatography
(Si - SPE, pentane: ethyl acetate, gradient 80:20 to
50:50) to afford the title conmpound as a yellow solid
(18 ng, 30% . LCWVsS (method B): RT =3 09 mn, MH+ =
544,




[ 00254] 3- ( 2- Fl uor o- 4-i odo- phenyl am no) -t hi eno[ 3, 2-cl u
vridi ne-2-carboxylic acid

di hydr oxv-_pronoxv) - am de WO
"J?(o%@?%%l%%m PCT/ US2007/ 076340 PCT/US2007/676340
[ 00255] 3- (2- Fl uor o-4-it hdo- phenylan1no) t hi eno[ 3, 2-c].

“MPpHT =dioge- 2- car boxyl i ¢ aci d
8} 2, 2 dlnethy141 3] di oxol an- 4- yInEthoxy) ani de (18
10 0.0 flyore ghenerning)-thaenehh rclnytidine)2-earbbxvlic acid

' ﬂ%?gggntrated hydrochl oric acid (1 drop) added. The

e was allowed to stir for 2 hours then
give a residue. The residue
ous saturated NaHCGC3

ﬁ1) and DCM (20 m) The
zz:gd over sodium

evaporated to dryness t
"was partitioned between

solution (10 m), water (

organi c | ayer was separ atse

sul phate, filtered and ey r to give a yellow

solid.- The solid was puri i£d by f1 ash

cl u- omat ogr aphy (Si SPE, DCM: MeOH, gradient 98:2 to

W@é%) t oAatepassed sdbetian afl3e(newafho m’mtaas-lasujffehjrloxw)sthiem[z 3-

c];érggﬁg fﬁ%y 1&’%%&? Eﬁggﬁﬁzt}iggl-r%% o%)2 4r omg—%uo(r%amlme

(329 mg,5.78 mpl);LPﬂy,db% (8T ndgdl0. 03 mma) g(auq)hogg‘B&Sm%ZMﬁilﬁﬂﬂﬂ) and

H)
| D’%J @i’% (P 35Jm=m°é) i fﬂﬂenes% gl gras ﬁq;ecteé t@UgroYAY iragiafion at
' 15(§3’C7f§r 70 Rhubdd) Tgé_geactﬁm‘]iﬁmﬁug &l EBOI&HI) arr{b(?&\% ?e%lp%@ul\{”glfh
dﬂl@@@%ﬁ]e&y( d@e&t@mrﬁl)fThmmﬂmmwmmm Weaklddewietl Fatdr 0 ml)
X

i QPG e g orsTtciapartoso eivpamosee o Tboil wes

ath Bhestddtdraphy (Si-SPE, pentane: diethyl ether. grad1e11t 90:10 to 50:50)

(4- brono- 2- fIuoro-phenylan1no)-thleno[§ E ridin

follgwgd by crystalhsatlon from ethyl acetate: pentane to provide the title compound asa
white solid (353 mg, 67%). LCMS (method B). Rt = 4.08 min, M+H " = 395/397.

[00270] 3-(2-F Iuoro-4-iodo—nhéﬁvlamino)-thienof2,3-c1nvridine-2-carboxvlic acid

0,

H F
e @]
\N/ .1

[0027i] : A mixture of 3-(4-bromo-2-fluoro-phenylamino)-thieno [2,3-c]pyridiné—2—
carboxylic acid cthyl ester (288 mg, 0.73 mmol), copper (I) iodide (7 mg, 0.036 mmol),
sodium iodide (219 mg, 1.46 mumol) and trans-N,N'-dimethyl-1,2-cyclohexane diamine

0

ethyl ester

(10.4 mg; 0.073 mmol) in 1,4-dioxane (1.0 ml) was heated at 105°C for 24 hours under an
argon atmosphere. Copper (I) iodide (7 mg, 0.036 mmol) and trans—N,N';dimethyl-l,Z-
cyclohexane diamine (10.4 mg, 0.073 mmol) were added and heating cbﬁtinued fora
further 24hours. The reaction was cooled to room temperature and the mixture was
partitioned between DCM (30 ml), concentrated aqueous ammonia (2 ml) and water (13
ml). The organic layer was isolated, dried over sodium sulphate, filtered and evaporated

then the residue was purified by flash chromatography (Si-SPE, DCM) to afford the title
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carboxylic acid efhyl ester (36 ng, 0 09 mml ), 1IN
aqueous NaCH solution (0.10 m, 0.10 nmol) and

wWoi@pR(2 n) was heated at 65C for 45 m nyf&syaIhe. .o
reaction mxture was concentrated in vacuo then

azeotroped with toluene (2 x 2 m) to give a solid
comymuddies a e wsolid 2 Tesp,dige WaEME (estloddR): RR =a¢hh‘;yﬁburg MHH =
4 HF (2 m) and
4(R) - 2, 2-di met hyl [ 1, 3] cl i oxol an- 4- yl net hyphydr oxyl am

[OGITH}( 22 moy2-Kud8-495abohe inb @ue@i@ 2.0 RridRRI) carbdBlic acid
17 , 0.13 nnol) an DIPEA 8 mol ) Wer e
he gyl Qlpsrd-ving midg anbi ent '
tenperature the reaction nhxture was concentrated in
“vacuo to afford a yeII&Mk“QS|3ue rThe resul tant
resi due was di ssol ved -|rP et ate (30 nl),
washed with water (20 m) fof by brine (10 MJ
bef ore the organi c | ayer waswt’sol at ed then dri ed over

098] o ot PR30 G IERE b A P Butbi 2 e -

caﬂahmimdoﬁxgastaﬁreytef 8i0-i2EH. 1 InafBNEN a%ie{a%ée Nta?ﬁt %llg.&%(g 5% dml 0.12

10 to 50:50) ‘to affor
mflal g BhsaNomD Yescheigd Ay Ton Erasnpipe: s cBylon s

2
RSy 3P 1200 0 i i e

I'eSZdU@IWﬂ,%KillSSDINEd 2-aphydrony THE (ﬁuﬂlﬁnd 0- ((R) 2 2-d1methy1 -[1,3]dioxolan-4- -
ylélétﬁ{}l)hydmxy A PN RO RO 270 28 s B! HOBR 21 me,
0.13 oI DIPEA l(womo 0B RHbIF MRtk ATRS kB R GhPW i the

e-2- carboxylic acid

oy amanie gt o ontiiamibegiaroit pysn 2on) and water |
(If‘ﬂlﬁl oh fgrlggrﬁg E%%Dwégsclg ola g%%ﬁ%g s%dl.vll,i;‘r) su\é\p@} Q&B@t °

evaphaxgedmgm lwrwn ogeﬂmam lwab bﬁnfi&:d b}bﬂ!:ishrc@rdéi‘meo g:felsgr(gﬁSPE
ro t.was el ut In Me01-1 and the
 rellpierittrres pagtoni S E M ar s s mrmed putarnge
oﬂfmn%eéaww Ecwl\gﬂé%ﬁdﬁ BR& Y3 8 ash Mhiroaakggr aphy

Si - M OH gradlent 100., to 94: 6) to afford

{0 H@ltutl il

Eu e5 50 mn. MHE = 456/ 458, 1HNMR
60. (s, 1H) 8.40 (d, J = 5.7

T
Hz, 1Hy, 7.94(d, =57 FE“ , 7 39 (dd J =.10.6
Hz, 2.2 Hz, 1H), 16+o .80 (dd, J=
8.5 Hz, 8.5 Hz, | : 4 1 4 3 89-4.00 (nmy
2H), 3.57- 3.67 (n1 2H). [O 2 1] NPLE 7
[ 00262] 3- Chloro i soni cotinicacid ethyl ester ci o

[00R75] 3~(2-Fluoro-4-iodo-phenylamino)-thieno[2,3-c]pyridine-2-carboxylic acid
((R)¥2,2—dimethy1-[l .3 Jdioxolan-4-ylmethoxy)-amide (40 mg, 0.07 mmol) was dissolved in
methanol (1 ml) and concentrated hydrochloric acid (1 drop) added. The mixture was
allowed to stir for 2 hours then evaporated to drymess to give a residue. The residue was
partitioned between aqueous saturated NaHCO; solution (3 ml), water (20 ml) and DCM
{20 ml). The organic layer was separated, dried over sodium sulphate, filtered and
evaporated to give a yellow solid. The solid was purified by flash chromatography (Si-
SPE, DCM : MeOH, gradient 99:1 to 92:8) to afford the title compound as a yellow solid
(21 mg, 57%). LCMS (method A): Ry =7.12 min, M+H" = 504. 'H NMR (ds;-MeOH,
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[ 00263] A suspensi on of 3-chl oro- i sonicotinic acid

(1.0 g, 6.35 nmmmol) in thionyl chloride (10 m) was

e der reflux for 2.5 hours. After coolin
@n@pgﬁﬁwemer ature, the solution was concenti& 3%@8%7(976340

dryness and then azeotroped with toluene (10 m) to
4®MED2')@ ms OIIH), 8.3Bed, Ueswmnmpwlsz\/(@@ Jadped pel 7 0nw, $8), 7.44

utes to a coole 0C) sol ution of et hanol

RS 5 Hrand Ty BEA T @] TRS K adion U, 40 potid =5
1, BOHL AR, §6-uns é&og%% r§303‘*§§ gmg@ég%%

vacuo b ore waf |on

was extracted with ethyl acetate (30 ni) and the

m@@ﬁim c dri ed over sodiumsulfate then
entr ive the title conpound as an orange

ok ¥ , J =
7 3 Hz 3H) . _
[00264] 3- Hydr oxy- th| enm\z"g- pyrFi di ne- 2- car boxylic -
acid ethyl ester = ON ‘[TO‘OZG @cool ed (5C) stirred
sol ution of 3-chloro-isonicafipnieacid ethyl ester
(1.11 g, 6.0 mmol) and nercapto-acetic acid ethyl

[0®F8er (1 ASnixhure a.ﬁetﬂympi arohﬁ-zaﬂﬁmarp%ﬁyl%omﬁeﬂm 3-

under an argon atnosphere, was added sodi um hydride

cInyriging-Znenphox yBemiod inegp @rlﬁ omol)nlN pfiyeogpNa@if)solugion (0.17 ml, 0.17
mrg@ %ﬂ@&gad&r:@rmjﬁ Qva@h?é’c%:cf %t;/éve 556 ey 4]‘_5%9.%3%%? Sﬁ%&% uﬁlt!ajl% reactnon
mlkmrqosemad:onc@traﬁh én vEao the@;rthmesidué Way\@&o&b[&rd xqm.lemteﬁd 2x2 ml)

to e polientics dBe fosull: SO0 ity waftispindsd i vspus THE @ m)

befoRNCE(H)LAS-AndtRy 11 BYdi6fold EEShaHEHhvHRS yAhER M@SD 32 mmol), |
partiti oned between et hyl acetate (150°m ) and wat

' ED@H@S@}; 02@1@@@&@% (b age 0138 sunigly st EH’Eﬁdfasad M&mmol)

WG‘FB %%Fgén P&IL.J tlgl%%g 'f(()}‘ 46I l}xﬁise &?D[%?ﬁ aborat §S c rea.gtlon mixture was

ow OI

conbh:litm‘rai mgaaphy a(iord SRflovoesidan e he@édijthnt a&ediRtvéas dissolved in
adi ent -80Q:20 to _30:70) to afford the title conpound
ogtafrd 5P gil) g waghed wh V@teré%%tﬂ) bebers thavpigrwi 1yt wrgtisolated,
ed%x% dBidly W then Sffentrated ;
[ 0026% 3-(Nonafl ucl)lr obu?nar?ee 1m gﬁcufod%fa/ f%rgya)yeuﬁ?;eﬁlo[léhefﬂ was
purgfiedyhyi hehmm@mgw}ay ($ieSPRaqientane: eyl actate, of BRD6F):70 ter0:100)

to gt 1B Wbt o8'e yeltow fotn (Glums. 7236 LY Emgthpd B): Re =
3.02 iy MeHTt e496269. ny, 4.26 mmol) and DVAP (26 ng, 0.21

I [ at OC was added D PEA (1.8 nl,
[00215‘}% ) (4-Bromas2adlubro phenylany eBeli3-g ing —Carbog'@hc acid

(gRﬂ‘g,g,_‘ﬁhg_g wongﬁfahg&e 10 m nut es t he reaction mxture
re

was -war n O roomtenperature and stirred for an
addi ti onal 20 hours. The Lgagtion mxture was dil uted
with DCM (30 ni) and*\'ﬂashed Lihiwater (20 nl). The
organi ¢ phase was dried over=s0 m sul phat e,

filtered and evaporated to e a yellow oil. The oil
was purified by flash chronmatography (Si- SPE,

- [0028Mt ane:A &r @wcnyi ("eblﬁ’@io'z'é}‘laﬁli phfnylgoine-thigngB; 3sﬂpmcbne -2-

L e

andB)droRat c:ondem@temh IECI in methanol (2 ml) was stirred at ambient temperature for 2

hours. The solvent was evaporated in vacuo and the resultant residue partitioned between

72



WD 2008/ 024724PCl M52007/ 076340 = 508.
[ 0026813- (4- Brono- 2- f'l uor o- phenyl am no) -t hi enol2, 3-c

i widine-2-carboxvlic acid ethyl ester [OOZG%JA
W&?él 081024450 Ut i on of CT/US2007/076340

3- (nonaf | uor obut ane- I - sulf onyl oxy) -t hi eno[ 2, 3-

dieﬂwﬁémeqjaﬂ%e (z&ﬂap} rm&y(go el P dCkaBl-ityd N@ﬁt:@ré sd18d& , B3%a). The

fluoroaniline

orgRn phaspa@dm ((w@ztsq'rlgml sulbure mopcenxateﬁph @@cu@m affgrd a yellow
o ety b it D Pl S HER BV o

gridient DO: Inb 90183 SolioTe by eatation wiihehethenobadetst@lled Jfrd the title

anbi ent tenperature then diluted with eth acet ate
compguI 55 ALV BEUIOTA LS B8t 2 5 CAAS (BRI 6 Ol i, MEHHT'

= 430439 )'H NURed,-RHOH, SO0 §%f(atﬁc 9%@1;9 qm‘ egﬁsf at £d 58 Hz,

In vacuo to give an orange ol | The oi fle

1y 7 BT-d<46 (uhfiHhﬁt g ddpHy % SiHzSPS anéﬂtl'&z;elH)ﬂﬁ %2 (ul;zll J=8.7Hz,

h I
s Ehpetny RO BT THoned Fof bl oS S tark,
provide the title conpound as a white solid (353 ny,
679 . L thod B): RT = 4 08 mn, MW= 395/397.
m?%%%?O]ggiéﬁﬁfkéﬁo 4)|odo phenylaglﬂo) t hi eno(2, 3-cl o
{00589 i ne- % (Q%EH%M ibo-liinGhaBliN.thRAbB2-£1B9RFiA-A carboxylic acid

niapxtyratisy Pafmkdeor o- phenylan1no) t hi eno[ 2, 3- c]pyrldln
e-2- carboxyllc acid ethyl ester (288 ng, 0 73 mmol ),
copper (1) iodide (7 rgo~0003 mnml) sodlun1|od|de
(219 ny, 1.46 mmol) and
trans- N, N-di met hyl -1, 2-cycl di am ne (10 4 ny,
0.073 mml) in 1, 4-di oxane ( FO m ) was heated at

[ogk83(C for A%ﬂlxhﬁbl bB3- ?ﬁﬁ&@hﬁﬁ%&ﬁ&ﬁ%?ﬁﬁé&p @e&%ﬁme-z-

nT nol

| d
al%m)syi{soamltd\ﬁbbﬂ et 24 me20.28 ywholheRhamiedislNeOR seluton (03 ml,
d t

03B o PR st L oS BB DR P SO B iR mixrure
wak esrpentedted 2 1abgh mblethmrmgm regidudmdst azt:d)tmpe%i gbmn}tmg%d(z x2
: n ntr agueo ni a

nﬂmgag a(ﬂj dpgsydu uerhie mhga?ﬁ@faq @Se(f %ﬂhé(fhé’ﬁs TQF (@enD
beﬁyeeo) (s %@Mﬁﬁﬁy&ox%ﬁ@ seinng 5@1@&9{ HIRY (s’ﬂﬁ& 0.35

t he resi urificed by flash chromat ography
mnfc), HEPBY, (5B@t@ 058 namblbmmﬂ DHEEA (¥47eul, @&hmm,uﬂjwas added. Aﬁer

sti =Y omgﬁhol | d A%Zgl?enﬂ%@perat@re the%e&t was evapo fed, and the resultant
res{&@%Qhﬁaté@wEle&(ﬂo h@dﬂmﬁ féﬁﬁydtétmvﬁp ):ﬁlszm@@ﬁ%[ (30 Zalffdlowed

: ridine-2-carboxylic aC|gg§
by étchgwmqhg:]e@%;@,] a3 he gonghi Wg@l}: _lwscyéere dried over sodium sulfate,

filtered and evaporated to give a yellow oil. The resultant yellow oil was punﬁed by flash
chromatography (Si-SPE, dichloromethane: methanol, gradient 100:0 to 98:2) to afford the
title compound as a yellow solid (91 mg, 65%). LCMS (method B): Ry =3.05 min, M+H"
= 500. ' |

ure

[00284] - EXAMPLE 10
[00285] 3-( 2—FIuoro—4—iodo—nhenvlamino)wthieno [3.2-clpyridine-2-carboxylic acid

(2-hydroxyethoxv)-amide
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[00273] A m xture of :
3-(2-fluoro-4-iodo-phenylam no)-thi .
-c] pyridi ne-2- carboxylic acid ethyl
: W%L?‘gsg).z%fgmml ), 1N aqueous NaCH solution (O. ?g&@ﬁ?&%@muo
0.12 mmol ) and ethanol (2 m) was heated at 65C for
45 m nutes. The r-eactngn mixiaur e was concentr at ed
t hen azeotroped vvithtoT/u\é’ne\ﬂ 2 mM) to give a
solid residue. The solid residu s dissolved in
anhydrous THF (4 m) and . i
~ 04(R)-2, 2-di met hyl -[ 1, 3] di oxol an- 4- :
~ [06286pt hyp Bxd&?%mbambm@?ﬁ&?laﬁgno)ah@ao [mﬁr;%]byﬁdiﬁlgﬂ;céﬁ&(cyﬁc acid
ng, .0.14 mmol ), t (21 ng, 0.16 . .and DI P 59
- Cyryleyy saharpspyudidp b mgd b d § mopgly was @ﬁm‘fqdﬁae ol {gmlyand 1M

hyﬁk%l‘iléri& h&d g@k ﬁﬁﬁ&d&é@.%%ﬁiﬂﬁ&@%ﬁaimdt@ 8 1852 AR then
partitioned between ethyl acetate (20 nil) and water

evipbBateditp. drsess torgiani tesidug diheviesyltand gbsadusdvaspaitdigned/egtween

dj | ' filt : i .
G AR, DAL SRR A GO 38 o
'lay@hiﬁvﬁs_lmagfsegpcﬂélyedg(ﬁieg @?gggl &ﬂfhlt@?ﬁ;ﬁeregta?% hv}@_oﬁt@it’te give a yellow
adi ent : o 0: to or e title compoun
solif Tglﬁ reshldang é’e'gqu S‘({lubwwgzuﬂéedﬁy ﬂm@f?%tp&raams‘;%e $R8 Bem:
M%%%’%aﬂjj%{t (1M‘):b't@)'|98 3) Rftthwed by reversed phase HPLC (Phenomenex Luna 5

o 2- Fl uor o- 4-1 odo- phenyl am no? -thieno[2,3-clp
phenyi/Hexyd-21% i oimwaterangj ageradient of methanol 95:5 to 40:60) to afford the

. R) - 2. 3-di hygdr oxyi= POXV ) g, aM . D . '
il s < 5 DS S CARE SN ERIs ot A Broy & 00ymigy MeH”
:41(z>yr’i)}umm' gf“me%mwdw]{@lcﬂ.@ﬂ (si 1H), 8.44|(d-, J :h 5.7 Hz, 1H), 7.98 (dd, J =

: R) -2, 2-dinethy141, 3] clioxol.an-4-y| net hoxy) - am de :
51030 G007 A 8 b6t Bdt Dn/ Revrarioh 1B G fad, 1= 8.5
HZ299 EEONAR Rgeat, 9l Ry Dachhord g=a6i opf 1 drop) added The
mxture was allowed td stir for 2 hours then _
evaporated to dryness to give a residue. The residue
parti.ti bet ween aqueous saturated NaHCO3

1002871, £ o ErastBlE 12 T 00 ) and DOM (20 ml ). The

organic layer was sepgratefl, glried over sodium

sul phate, filtered and evapdrased to give a yellow
solid. The solid was purifg ash chromat ogr aphy
(Si SPE, DCM : MeOQOH, gradie 99: 92:8) to afford
the title conmpound as a yeN solid (21 ngy, 57%.
LCMS (method A): RT = 7.12 mn, Mt f = 504. 1H NMR

[00288]- Me O HB-Andi@HVEord-tHiéno( 3.2-cliviidine®-88béxdilic dcid ehyl ester

- Hz, 1H), 7.52 (dd, J = 10.6. Hg, 2.0 Hz, 1H), 7.44
(dd, J =5.7 Hz, 1.0 Hz, IH)} 7.32 (ddd, J = 8.5 Hz,
2 0 Hz, 1.0 Hz, 1H), 6.56 ¢ N} = 8.5 Hz, 8.5 Hz,
~1H), 4.00-4.13 (m 111), 3. 3.95 (m 2H), 3.54-3.65
(m [00276] EXAMPLE 8 Y
[00277] 3-(4-Brotri o-2-fl uom phenyl am no) -t hi eno(2, 3-c
] pyri di ne-2-carboxylic acid ((R) -2 2-clinethyl4l
[0038%1i 0x ol Bana Aviytureedieohilgrotaflal@o-nicotinonitrile (1.0 g, 6.4 mmol) and

potassium carbonate (4.4 g, 32 mmol) in DMF (15 mL) at 0°C was added ethyl
thioglycolate {0.73 mL, 6.7 mmol) dropwise. The reaction mixture was stirred at 0°C for

10 min, at room temperature for 20 min and then at 40°C for 30 min. The reaction mixturc
was cooled to room temperature and partitioned between water and ethyl acetate. The
organic layer was separated and washed with water followed by brine, dried over sodium

sulphate and concentrated in vacuo to give the title compound as a yellow solid (1.5 g,
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[00278] A mi xture of ethyl
3 (4- brono- 2-f | uor o- phenyl am no) - t'hi eno[ 2, 3-

é%‘l}dl ne- 2- car boxylate (63 ng, 0.16 mmol ), IN
vg $724@0H sol ution (0.17 m, 0.17 mol) ar?dTT/U52007f076340

ethanol (2 m) was heated at 65C for 45 mnutes. The
u eangentrated in vacuo
ﬁ@nt§ﬁ{§ g’n{egﬁgifj BPRTE S Uy b Vlﬁffl%l Q‘A

€ vvas azeotrope

toluene (2 x 2

lﬂﬂﬁﬂlto gi7ddues o < trfinye lanyledehyiaminod oiemb[3.2-
resi due S nded i.n anhydrous THF (2 m ) before
O4(R)-2;gﬁ%ﬁﬁ%ﬁ%;ﬁ—@¥%¥8rgﬁéﬁgLfiryInethyphydroxylam
ne (38 ng, 0.32 mol),~E <3(3§ ng, 0.20 ninbi), HOBt
(30 mg, 0 22 nrnol) and DIPE$ 83 pi, 0.48 nmol) were
added. After stirring fof &6 s, at anbi ent
tenperature, the reactiog r§ xtwfesiywas concentrated in

vacuo to afford a yell ow si due.” The resul tant
resi due was_dissalved in ethyl acetate (50 ni

0Wdhed wWRIHEES J-goinatyilugsetlyenol 3. Ao lmysbng- %—cvrhwhc acid
| tﬁé%%séérﬁt@é P gdl 5 Qv tﬂﬂﬁ&o G Lﬁfblnfcaafc?d zh'aﬁl% 4eprimethylsilanyl-

e din va uotoafor a yel l'ow ol
phowd egm(ﬁil o, by finad)y Pdidbeste? ogg B6R§ mp®sl), SFE;phos (86 mg, 0.15

I t t.60:40 t
i) B Eh 845 BEch T poum B ehEt (b s i ahiomgrowave
andz%on aL@(EC(fUﬁE(i@QmB@s TWrcact%nQ‘&xfﬂr@ wabfillerbd thifough a pad of
CeElt?d@ 7516:411‘(@% Bfa8 FELENERIGS fladegs g LR I o P Side which was

su dtf%i tBQIag% Elﬁ{)gl?g%é ‘ﬁPr g%loxv penta A dleﬂ'tyé 8%] adle t1 (I) (()) }:]0 _
9030 w-giveohe tide toémponts pyicHow Bmﬁd 388 enxp p2%63- ICIJIMS r(mehlhnd! B): Rt

_ yl aC| d
(%)FQT “&ﬁ n% hyl -[ 1, 3] di oxol an-4-y| nmet hoxy) - am de

[00261) Ny, ﬂFh%rmz)ﬂmzl:iow-ﬂ&nefawmﬂqm@hdsratzeanmﬁné-m
~ methanol (2 m) was stirred at anbl ent tenperature
o¢arkoxyiip acidthyd a5ten g

for 2 h L Ci\as evaporated in vacuo and
the resultant residue pawtibi oned between

di chl ororet hane (20 ni), ter (10 n) and sat ur at ed
NaHCO3 solution (3 ml). o i c phase was dried
over sodium sul fate and en ed in vacuo to
afford a yellow oil. THe e&ul t ant yel l.ow oi |l was

purified by flash chromatography (Si-SPE, DCM MeOH,
[(mgﬂﬁdi ent TO9 cdoled (BC) &ylutical dfoRdotoy3-(2-Fltiotoat-trimethyléitanyl-

o RS Bk SO AL SR Ao
DCM I\;ﬁgmﬁﬁh ad¥sd MnemﬂMc ( A 15'@@1\@[(1?6 Mﬁ% Hl.6 rnmol) dropwise.

40 16 (d, J = 0.8 Hz,
Onjgpmpletd) addmog?themwstu(q wias aflpyved V) stiy af ofafor hﬁuBth@ﬂ &uenched by

thepfiib of Guifal so by Ogu%‘?ﬂé Wil 70 RS e mityESigs gred
v1g(nmiu;1§ El)rsl(I@ﬁk&ﬂ]ﬁmegfw?ehn ethyl acetate and I;alraéerllro'll‘hse orginlic layer
PP SATIEYI ¢ S4B oOL0PR oy TR LY ORGP AT

follb%@ 8? Lﬁnéndi%&' Bﬁer%t)dmm sulphate, filtered and concentrated to gwe the title
| uor o- 4-i odo- hengl am no) -t hi eno[ 3, 2- ]p | di ne

compgmnd as a yellow solid (358 mg, 54%). LCMS (method B): Rt = mm M+H" =
461. _ '
[06294] 7-Fluoro-3-(2-fluoro-4-iodo-

carboxvlic acid (2-vinvyloxy-ethoxy)-amide
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carboxylic acid ethyl ester (124 ng, 0.28 mml), 1N
aqueous NaOH solution (0.30 m, 0.30 nmol) and

“gﬁg@p%% §4 m) was heated at 65C for 45 m nutes.

VY% H* mi xt ure was concentrated in vacuo tﬁ@ﬂﬂFﬂQWMWBW
resultant residue was azeotroped with toluene (2 x 2
-m) to give a solid re§|dueh Tge solid residue was

di ssol ved in anhydr oUs " TAFOT ) before

~0-(2-vinyl oxy-et hyl)-hydroxy 58 ng, 0.56
mol ), EDCl (67 ng, 0.35 mmlk, (53 ng, 039
mol ) and DI PEA (147 gl, & 1) WMere added. After

stirring for 18 hours at ambié&nt tenperature the
[0635yent RS sBNABA Waﬂlﬁﬁio @t@ B4 SRR at i) t@tﬁ@n&fﬁ%

~ diluted with water (20 , then extracted w
cIppeatingt LoqrBOxylic )aCJﬂ@Ith}tbmgr ¥5 mgc%B%mmné]tmdh@ ((43@L}rwys added a

1. QYR P 5 BB hRELRe WS B0 s SR i@ PN mixcure

er e vapor to gl Ve
wasihkated toes 5r°€Sot 1 Abdr baﬁérb GeinQicholvdr® r@(btﬁltémp‘ﬁatbiye zfnldaﬁhlcentrated

h oh SPE, di chl th t hanol
o AR a1 TE e
su _n@%ﬁnm«& E‘Eil)l CbSJéﬁiV %,gﬁé%*@@mw%@ 8.78mmol), N-
N-ioopB)ihyiting @26 wli d%upmdhﬁmh(h‘kﬁ)mgm @hvimol), and HOBt

(1(2332&1%,)/ Jf(f%fno 'v\rf]eer fhe%%xrig ocf(élel ﬁe%tl‘éﬁy, and the reaction mixture stirred for 18 |

droxyet’hoxv
ho{u @2B6 3 efiBerrhuba r Thefreh@ida rpR@RyWadonentiattiden 0§30 2ne Hie

|d|ne 2-carhoxylic acid (2 V|n¥lo§£ et hoxy) - am de
f WA Pa@ﬂﬂeedfh%vﬁeweem@se&w aestatey The REGIBIC Ipyer fap separated

an@ﬁfgshl:mﬂﬁqrs@ﬁ]ﬂt% sSlufd 6 b@ium ko &hond %n&‘bﬁﬁé" 4fed over

was allowed to'stir -for 2 hours then evaporated t.
sodivy salaie.tfdteridvaad goneantrdigd to Jikea rasislyt tvhrith wes pmléedvbafspolmnn

mﬁg@ﬁlﬁﬂgﬁpﬂm ﬁ%é' %a%n n)%‘ﬂlg%h/O yﬂsﬁ@lsa%tzl #«i\?) #ﬁj@% ’%}18 glﬁle 80mp0und

as h pale feliuns saidiad@ingdl 544y 1 BAMS\(Biethsd @) LR} S Bl%N2ah@, M+H' = 518.
fi d eyapo ateg to give a. ye||OM/SO|Id . The
{0628l ¢ 5 ;

3 1odo-pnenylaming)- : dine-2-
chronatog&@ﬁgﬁcgéa(§ﬁﬁﬁnggkﬂlQ@bedgradlent 100:0 to
98:2) follTowed by reversed phase HPLC (‘Phenonenex

Luna 5 phenyl / hexyl, , |n wat er on a gradi ent
of methanol 95:5 to 40 60 tlo mfflord the title
compound as a ye||OMISO|Id5( 40% . LCVS (nethod
A): RT =6.00 mn, Mflf+ NVR (d4- NEOH

4oow+u) 8 68 (s' 1ro 8 I4 . J = 5.7 H, 7.98
7 55 (dd, J = 10 5 Hz,

{00%9*6 Hz, Mql}lﬁowoe%ﬂuow (%ﬂmﬁlodephen(yé@nng)—th@o@ 2 :
c]p:irgdm Ebia%%%ﬂﬁl%@ gﬁllyﬁ)&{ f’&loxy)l_gmdg a'ljt)b mg3 0'th Ignt:r!ol) ila Tixture
of HeD2s8hit BEMeady lofatid:tbmﬁe g STRi-2 Barﬂidglepwhjlcﬂ wrae eRetealawth
me%axlllfgllo%\%dqay til%l soFu%on of gmm()ma in methanol. ‘Appropriate fractions were
combined and concentrated under reduced pressure. The residual solid was purified by

- column chromatography (Si-SPE, gradient 0-40% tert-butyl dimethyl cther in DCM then
10% methanol in DCM) to afford the title compound as a_yellow solid (SOAmg, 53%).
LCMS (method A): Ry = 9.60 min, M+H" = 492. IH NMR (CD;0D, 400MHz) 3.58 (2H,
t,J=4.89 Hz), 3.84 (2H, t, J = 4.91 Hz), 6.89 (1H, t,J=8.76 Hz), 6.98 (1H, dd, J = 8.41,
2.15 Hz), 7.21-7.26 (1H, m), 8.02 (1H, d, J = 5.61 Hz), 8.45 (1H, dd, J = 8.25, 5.61 Hz),
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[00289] To a m xture of
4-chl oro-5-fluoro-nicotinonitrile (1.0 g, 6.4 rnnol)

t assi um carbonate (4.4 g, 32 mol) in DVF

“ﬁ’f‘%og&“@é was added et hyl thioglycolate (0. 7?%652807’7376340

nmol ) dropw se. The reaction m xture was stirred at
8.9L8f501KGni n, at room tenperature for 20 mn and

then at 40C for 30 min. The reaction m xture was

cooled to roomtenperature and partitioned between

r an l;~acetate. The organic |ayer was

m@%% et zah d wwth water followed by brine,

drled over sodi um sul ph L\and concentrated in vacuo

to give the title conpound a8 a yellow solid (1.5 g,

quant.). LCVS (nethod B): RT 8 41 min, MH = 241,

[ 00290] 7- Fl uoro-3 :

(2-fluoro-4-trimethylsila YT p yl am no) -t hi eno[ 3, 2-

cl oyri di ne-2-carboxylic acird | ester 1002911A

m xture of

3-am no-7-fl uoro-thienof 3, 2- c]ﬁyrldlne 2- carboxylic
[00290 et hyl Fhises i

trifluoro-nethanesu :

2- f | uor ocarbexyligmeidvethsil estery | phenyl ester (411 ny, 1.3

mol ), Pd2dba3 (69 ngy, 0.07 nnol) Xant phos (86 ng,
0.15 mmol) and Cs2CO3 (685 1 rnnol) .in tol uene
(6 m) was subjected to n1c Mave irradi ation at 160C
for 20 m nutes. The react| m1xture was filtered
through a pad of Celite- |Itrate was '
concentrat ed under reduc sure to give a residue -

whi ch was subjected to flash *ronatography (Si - SPE,
pentane: diethyl ether, gradlent 100: 0 to 90:10) to

mogg%%e t he, ti e%eis? dﬁs%ﬁR%fL o(flggnon %\{a\./ﬁes ? %T'iy?oxygf-g%enoﬁ 2-

c]pfyﬂd)ﬁ@-Z}cﬁrHéb(yﬂm iBethi?t st 00.04 4-1.9 d@acnjw Qfﬁllﬂo%mfiﬂéthﬁﬁﬂﬁaﬂyl-

phefyaas 0n 5. 0 |r@aol(>8%55§%|y('%b%§°0$q38 ol Xantphos (0.044 ¢,

0.076 ﬁx&rﬂﬂ)’@rd@(:@@a fb. B@@ol' 4 tdchdIRE BMeRd 18P was heated at reflu for 18
phenylani no) -t hi end[ 3, 2-c] pyridine-2-carb oxi1|c aci g

hougs. i resstien midwE wag, cooled 10 m’eiler)t tﬁmp@@Me(théh ﬁh@redv&sough a pad

f%?ﬁ%

© eﬁggéhg%o‘ﬁ\%l %gyp%]%cozggﬁ&éa ‘ﬁ%ls %@Wg 1711"?&”8@896&?5

residtahionegidud subjected tafla@Cotromathghaphly (stliseﬁ gtaﬁia;ﬁhwo%yetﬁ;m Bcetate
qﬁgtlot of  Saturated sodi um thi osul phate sol uti

in diCplprimP e I pserde e e caTntuadiavs goloBLsI (Fob 21 7. OMS

@naﬁyaﬂgaRgegupnﬁglpeqwegg et hyl acetate and water The
or ani c Iayer was separated and mashed mnth a

gur at ed <siole+HamCcH lsa el SALTCEIe i vridi

follomeg B drled over sodlun1sulphate
filtere aﬁ% ﬁg&gﬁntrated to give the title conpound
as a yellow solid (358 ng,Hq 4@@ LCVMS (et hod B): RT
= 4.72 mm MH+ = 461. : :
[ 00294] 7- Fl uor o- 342- fluor M4 odo- phenyl ami nol -t hi eno
13, 2- cl uyri di ne- 2- F ,

»

N

/S

[00302] A suspension of 3-(2-fluoro-4-methylsulfanyl-phenylamino)-thieno[3,2-
¢lpyridine-2-carboxylic acid ethyl ester (0.19 g, 0.52 mmol) in IMS (10 ml) was treated

with sodium hydroxide (1M aqueous solution, 0.63 ml) and the reaction mixture heated at
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carboxylic acid (2-vinyl oxy-ethoxy)-am de
[ 00295] To a sol.ution
f73(2-fl uoro-4-i odo- phenyl am no) -t hi e =
ﬁ%@#@él ne- 2- carboxylic acid ethyl ester (173%%&82007/076340
0.38 mmol) in IM (4 nL) was added a 1.0 M aqueous
6050 fatt3 loouro fThe eekiultant hiyictupeivdeal (el tortool Ghdn conmdnjrated vevacuo.

reaction. mxture was heated to 65 C for 1 hour before
ecm% reddieatrsitsates ovith e ety ixEHa G i P S tith dretic acid

Th‘é%éﬁﬁanf'éﬁ%)eﬁﬁ&y%é ﬁﬂeré@%éjr%ﬁdﬁ@éo&ét%@%ﬁ@&@&i zwvhého to give the
t ol -.uene nmL and then suspended in THF nf%

titfy C@Elpmnr@/asetgeeestshyﬂ YO Hydg, 2%4) awhaghreas(uped withow. p‘ﬂeﬁcatlon in the
su J‘HI'IG)H tI\I—d| i sopropyl ethylam ne (0.26 nL, 1.52 nmol),
- {$%% my, 0.76 nmol), and HOBt (103 ng, O 76
{00303] ) WeB€2{Hheito-ddaehyisgfinehplicallanindnblictd]s, 2 Epeidinn?-
m xture st rr d for 18 hours at roomtenperature The
react i onSHRORYEE AL < EIARORYEEMIe vacuo and the
resi due was partltl one betvveen wat er and et hyl
acetate. The organic |a was separated and washed
with a saturated sol uti on ob-sodi um
hydr ogenocar bonat e and,;-bri.ne, i ed over sodium
sulfate, filtered and conce ated to give a residue,
whi ch was purified by col oymat ogr aphy (Si - SPE,
gradi ent 0-2% net hanol in g afford the title
conpound as a pale yellow soli d'106 ng, 54% . LCMS
(method B): RT = 3.92 min, MH+, & 518,
10029617-Fl uor o- 3-é2-f| uor o- 4- i odo- phenyl ami no) -t hi en
[04504] 2- c| pysringbsien of 3-(-Antroxdymethyksuifenyl-phenylamino)-thieno[3,2-

h 2 | ut
ety A F L R0 B 0 R A SRSyt tng s wncer an
atmdzspb{efrb dil“ m&"og',’en?ﬁdshﬁbklilt@ g%m(mfo%eated moth I:)ng\;[F (1 drop) and oxalyl
vVin 0X e 0oX am de ,
| Chlr(awsl% Grd 13 ﬁgﬂ%/ﬁ) WW&H&‘%&%@T@% Zah%f then the
solRKrenGRA LS 1A98, THOTGR MR Rk WRY rdbilsPediBl mldlchloromethane

followed by a 2M sol uti on of ammoni a 1 n net hanol

{a mPpnd pletad dropwisstwidre sakeifan o §iri-wesloansthybrhysmxylrgde (0 066
o SRR FTATER 8150 B AP S 1 oo
beifig étﬁ%dtfef 18 hoauiry. | Tied mﬂm)almxghineﬁvas wadBEM W orer) bidy dried
(M%({)B B‘i §@D¥Mteag%%c%ot t I t ' Cog'po‘lhjlgd %_.]._ecydé@ ﬂash
chthﬁtogMEﬁEg {Si4 ‘Fﬂ’%é ﬁﬂaﬁ‘leﬂ\@t:&’ﬁ%ﬁ)ﬁ’acé% %)khl%ro@getﬁ%'éwotproﬁde the

—

titlgcomgund aw yeliogy géld(@mct a1 8%). £ECBISyametirodi B): Rery= 3.17 min, MHH*
4o0/-21-7.26 (1H in), 8.02 (111, d, J = 5.61 Hz), 8.45

(1H, dd, J = 8.25, 5.61 Hz), WO |
[00205]8/ 02 AF-ZAPGS/oUSARRNATBBADHSn A 3mBioSthi¢rbs 2 R pyridine-2-

[ 00298] Ex n‘g)(l e 12
[ 00299] PRE phenyl am no) -t hi e
no[ 3, 2- cluyrldlne 2-  Ho
M\ H
0-N
0
S
N_H
® NjF
N/
5
[006306] 3~(2-Flﬁoro-4-methy1su1fa’ny1—pheny1amino)-thieno[3,2—c]py1'idjne—2-
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carboxylic acid ethyl ester [00300]A degassed
sol ution of
WO Z uor obut ane- 1- sul f onyl oxy) -t hi eno[ 3, PLT/US2007/076340

c] pyridine-2-carboxylic acid ethyl ester (0.74 g, 15

caﬂsa"xgh& ama(i kdﬁg gAe Db 3 emny| bembRm e dBolk2d th
ba3 (0.035 038 tnnnl& Xant phos
me@@n@ﬂhn@ an@ t@aGdnvi 9011@@111@31}%28 bsirogigodoagd (10 2)m1m1)
f 1

bet bR S r Tt el Y T bl oncliRt bl
cont&NRRd I, Wadiotane mha‘mbﬂ@m%ﬂﬁu@bghtﬁ toistered plawé HOLC (0.1%

washing with ethyl acetate. iltrate was
HCQ o dhiensies dishhel BoRRicher ﬁe@amﬁﬁﬁe fragignseere combined
 and§HREE /&ﬁ&ﬁtotg%fthéﬁhe r@ﬁﬁa O PAN | %cﬁ@%me%aﬁ)em 6.36

0-10% et hyl™ acetate 1| chl oromet’hane) Y :
ming MeHH'i 394 p11d dBYB (AWM S(3-da 490 Mty 3518 2, (t,oI =1e 8@ Hz5»73)/§4 (2H,t,J

=4 PEUER R €30 4 TP dh it Cting T SpHery P BRI TRS EhEL .

800013,k ¢ =Uy61 Hir)) 8431 K ddlaox8L5,c5. @lCHﬁ) BIG3-4 03 ARk,

suspensi on of

3- (2-fl uoro- 4- et hyl sul fanyl - phenyl ani no) - t hi eno[ 3, 2-
c] pyri di ne-2-carboxylic acid ethyl ester (0.19 g, "

-0.52 mmmol) in IM5 (10 nil) was treated with sodium
hydr oxi de (1M aqueous solution, 0.63 m) and the °
reaction m xture heated at 60C for 3 hours. The
resultant m xture was allowed to cool then
concentrated in vacuo. The crude residue was treated
with water and the m xture adjusted to pH 5 with
acetic acid. The resultant suspension was filtered,
the residue collected and dried in vacuo to give the
title conpound as a green solid (0.107 g, 56% which
was used wi thout purification in the subsequent step.
[ 00303] 3- ( 2- Fl uor o- 4- et hvl sul f anvl - phenvlarnlno) t hi
enor 3, 2-cl pyri di ne-2- ‘carboxylic acid

(2-vi nyl oxy- et hoxv) -am de Vo
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\Th HO N [00304] A suspensi on of
3- (2-fl uoro- 4- net hyl sul f anyl - phenyl ani no) - thleno[3 2-
c] pyridi ne-2-carboxylic acid (0.107 g, 0.32 mmol) -
dry dichl oronethane (5 m) under an atnosphere of
nitrogen was cooled to OC and treated with DVF (1
drop) and oxalyl chloride (0.081 m, 0.96 mnol). The
reaction m xture was stirred for 1 hour then the
solvent renoved in vacuo . The resultant residue was
re-suspended in dry dichloromethane (1 m) and
t .ed dropwi se with a solution of .
Weélgiélg-i'vinyIoxy-ethyl)-hydroxylamne (0.066 g, 0.64
mol ) and DI PEA (0.167 m, 0.96 mml) in dry
| or onet before being stirred for 18
L. hou$§0“¥ﬂﬂm£%§%¥é%994#h? 8as washed (water,
brine), dried (MgSO), filtered and concentrated in
“vacuo. The resultant regi due was subjected to flash
chromat ogr aphy ( SnwSPEZ gr ggh ent O- 30% et hyl acetate
in dichloronethane) tH prov|de the title conpound as
a yellow solid (0.024 189, LCVS (method B): RT =
3.17 min, M1-1 420.f00305] 398 Huor o- 4- met h i sul fan3
2-c.di ne-2- carboxyl™nc agi-d (2-hydroxv-ethoxy)-am de
[ 00306] 3- ( 2- Fl uor o- 4- sul fanyl - phenylan1no) thie
no[ 3, 2-c] pyri di ne- 2- arb xyllc aci d
(2-vi nyl oxy- et hoxy) - éfzo ng, 0 048 mmol) was
di ssol ved i n. net hanol @i ) and treated M th
CQ$gSPEQ%&}*wh grochlorlc acid (0.01 m, 0.12 mmol)
elﬁ 'fred at roon1tenperature for 2 hours.
ih@‘?%actlon m xture was concentrated in vacuo and
tZhg mesul tant residue subjected to reverse phase HPLC
i 0 fKIEFlln water on a gradient of acetonitrile).
propriate fractions were conbi ned and
drled to give the title conpound (9 ny, 47%.
;(nzr&a:“ taaﬁn&apen&éﬁuy sfed6d from H, MHbHCIS%F;, TBCRIVRNO;,

_{CRH BME? :1’4_(2 ,_{,ggf(lH Ck,lfiRJS ( R, 3.84(2
| gl? R % 381

—+]

(CR”R“):A\HK (@MB )-@Ii r@ﬁ“ Y806 1
_(CR*R) MR ACEYIORY, bt&)R”IS‘S)ﬁﬁRPm(ﬁ')md' 'a, _:ecn”R ).m'%san“
e elpds s kit QoM G Sepse,

—(CRMR™),08(0),(OR™), (CR ),,OP(— YYORM)OR™), (CRMYR'%),0P(OR')(OR'?),
—~(CR"R"),S(O)R", (CR"‘R'S)!,S(O)zR", ~(CRYR'®), S(ORLNR''R™, ~CRMR"™),S(O)OR),
~(CRMR¥),S(0):(OR"), ~(CRMR'%), SC=Y)R", (CR"R"*),SC(=Y)OR",
—(CRM™R'¥),SC(=Y)NR''RY, C;~C); alkyl, C,~Cy alkenyl, C;~Cyg alkynyl, carbocyclyl,
heterocyclyl, aryl, and heteroaryl, ' '

?5
X1/N>"’
_ W is ;
R’ and R® are independently selected from H or C;—Cn alkyl;
X! is selected from R ', -ORM, ~NR'"R%, S(O)R“ and S(O);;R“ when X1 is R or

)1 !, R" or ~OR" of X" and -R® are optlonailyrtaken together with the nitrogen atom to which
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and salts thereof, wherein: Z1 is CRI; Z2 is N, Z3-is
CR3; Z4 is CR4; R, R3 and R4 are |ndependently
selected fromH, halo, CN, CF3, -0CF3, -NO2,
(CR14R15)"C(=Y) Rl 1, -(CR14R15)"C(=Y)ORI I,
-(CR14R15) C(=Y) NRI 1R12, -(CRI4R15)"NR | 1R12,
- (CRI4R15),,0OR11, -(CR14R15).SR 1, :

-(CRI4R15)"4RI 2C(=Y) R11, (CR14R15)0NRI2C(=Y)ORI 1,
- (CRI4R15) NRI 3C(=Y) NRI | R12, - (CRI 4R15) NRI 2S02R11,
-(CRI4R15).0C(a-Y)12.11, - (CRI4R15)"0C(=Y) ORI 1,

- (CRI 4R15) 80C(=Y) NR11R12,  (CRI 4R15) 0S(0) 2(OR1 5,

- (CR141215) AOPNYXORI | XCORI 2),

they are(:ORIMRIGHOPEARL mpnbRedyaturaled ey WP&SI)&% ¢l having 0-2 additional

eroatbGRsARLR) fronPO0 K AR 1, whéreils4id Ling %) optiGadd)y30btitutdd with one or

more gr fég 3,( ( )Yl ,
R (CR‘% é%fiﬁé%‘éqc%%&fz NE(;@@R crccaéﬁétgn%)%t%

—(CR'GUREION 1R "C2CR3° P tﬂyml-r(caé?n{ﬂb,pﬁgm(cw%}ﬁé)g m(%cj(w’)r{” ‘

b T
~(CR'$E )e@c@faf 113 om(@%R _ns )WY YORR: SR

-(CR"‘1$? 97) )z(@bR‘WcR%kz%@P%YQmR‘OR)R"R (@R‘S’R@ROP@RWOR”),
_(CRI ar '9(8&@%{,%53?@?4 a&??%zuagﬁby R th h (éﬁng)uS(O)(ORIG)
(CR”RZ"),, S(O)Z(OR‘ ), (CRPR™), SC(=Y")R", (CR”RZ")., SC(=Y")OR', ~(CR"R*),
SC(=Y")NR!“RY, and R?; _

X2 is selected from carbocyclyl, heterocyciyl aryl, and heteroaryl;

- R', R™ and R" are independently H, C1~Ciz alkyl, C-Cs alkenyl Cy—Cy alkynyl,
carbocyclyl heterocyclyl, aryl, or heteroaryl, -

or R'! and R" together with the nitrogen to which they are attached form a 3-8 mcmbered
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,-
—~OCF;, -NO,, C;-Cy alkyl, ~OH, —SH, ~O(C;-Cs alkyl), ~S(C,-Cg alkyl), -NH,, ~NH(C,-Cg
alkyl), ~N(C;-Cs alkyl)s, —S02(C-Cs alkyl), ~CO,H, —CO¥(C;-Cs alkyl), —-C(O)NH;;,
: —-C(O)NH(C;-Cc, alkyl), -C(O)N(C,-Cs alkyl);, —N(C-Cs alkyl)C(O)C~Cs alkyl),
~NHC(O)C;-Cs alkyl), ~NHSO(C,-Ce alkyl), ~N(C;-Cq alkyl)S02(C,-C alkyl), —SOZNHZ,
'~S0,NH(C;-Cs alkyl), —SO,N(C-C alkyl)z, ~OC(O)NH,, ~OC(O)NH(C,-Ce alkyl),
—OC(O)N(C,~Cs alkyl)z, ~OC(0)O(C,-Cs alkyl), ~-NHC(O)NH(C;-C atkyl), ~NHC(O)N(C-Cs
alkyl)y, -N(C}-Cs alky) C(O)NH(C,-Cs alkyl), ~N(C;-Cs alky)C(OIN(C;-Cg alkyl),,
~NHC(Q)NH(C,-Cs alkyl), ——NHC(O)N(CI-CG alkyl)a, —NHC(O)O(Ci-CG alkyl), and *‘N(C;'Cﬁ
alkyD)C(0)O(C;-Cq alkyl);

R' and R'® are independently selected from H, Ci—C;2 alkyl, aryl, ca:bocyclyi
heterocyclyl, and heteroaryl;

m and n are mdependent[y selected from0,1,2,3,4,5,0r 6

Y is independently O, NR", or §; ‘

wherein each said alkyl, alkenyl, alkynyl, carbocyclyl, heferocyclyl, aryl and heteroaryl
of R\, R%, R?, RY, RS, RS, X!, 3, R, R R, R, and R" is independently optionally
substituted with one or more groups independently selected from halo, CN, CF3, ~OCF3, —~NO,,
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they are attached to forma 4-7 nmenbered saturated or
unsaturated ring having 0-2 additional heteroatons
selected from0O, S and N, wherein said ring is
optionally substituted with one or nore groups
sel ected fromhal o, CN, CF3, -0CF3, -NO2, oxo,
-Si (A -C6 al kyl), -(CR19R20)0C(=Y"')R16, -(CR19R25,,
C(=Y")OR16, -(CRI9R25.C(=Y"')NR16R12,

(CRI 5R211) "NR16R17, -(CR 9R26) "01216,

(CR19R26) - SR16, -(CR19R26)" NR16C(=Y')R17,

oxo, %{%C%“}]‘V e T Wﬂc&{ %%%Wgr@@&&l”)m”

~(CRYCORCGR2MR '], 4{: )N R

_(CRI 2 }Q Wsc IQRZ@)KWHNR(SWQY lﬁRlﬁR”, i
@ %g;ssgggé&lé% (m@

: —Eglli“’r( é‘ggt&%ﬂ‘ﬁ{'ﬁﬁﬂﬁ ‘hxzmam %@%%@?(‘Y "YOR')OR'),

(CRPH? (AFHSR,8 695{2)18913( (BDOHRR]6) ,
R’%%(P%Z%s%&w@&@i Bng %(022( seI ¢gt,¢d

~(CR' D CEarHBLY e(@R'QR’ﬁ’bS@ﬁ% YRR 4 —(Cgr yf o YT Ronmyd R
Rach RE2r R4 ﬁlsels ?rfd%énﬂéiﬁﬁﬂm,dlﬁ RC )ik, CI}I—CQJI](@M; h~Cs alkynyl,

carbockl BB, i G By, i 85Y Sy, iy spocsely,
heterod3t /1 taogmrmetermlhs em@namt &Ubgéﬁwg withAneeF mafe groypgselected from

halo, N, LfiFg (Cif. 0002, &6, mmdaﬂm@peyalkﬂnsa(mnmml), ~NH,,
GBI N L8 B £ I8 S el s o

| —C(0)NHRStG(OMNBC v iikxiheCé(ﬂ)Nfﬁh&ﬁ glkdjl]ps é%ll @ﬁ:ftlédﬁ(pé(ﬁl -Ce alkyl),

~NHC -%iHs@z% —n@d;.@@alams(bz(cr CHlkylSHSO;NH,, -
ol o b 5 S G

—OC(0)NER(- ctalm)zam@(@)ome@@mmz-bf @@W@c@ s’flb[ﬂﬂq(b)N(Ca -Ce
alkyl),; @, M S ?2(3 Hﬂm |1N®1 -a4 ﬁwlmmmcs@ﬂ?’lh
g JShC Iy, L, SRS b -
a}kyl)C(SQ]BNH((GIaJl@@) al kyl), -SO2N(C1-C6 al kyl)2, -0C(0)NH2, .
§§16 H{Cl; ﬁzﬂ( kb ni &%ﬁ%\ @) MhicH (1P alaktaghdd Porm a 3-8 membered
a

saturate H@faé‘f%‘féf’r @BH’QP%V% Eavm %N&%gom@?l? @I S a&N :
whereia ls&iyl Iring x5d‘ﬂ(t16hal%®btﬁ¢yﬂe§ @b )org¢ cnmews gxdupyolgsted from halo, CN,

~OCFs, H %é Q@yﬁLbﬁ L-SH; th?a‘mel\ﬂﬂl@lr O§(aldgw0a ), ~NH,, —NH(C;-
Cealklh Yy b‘@x:r @6@1%?@? 2 DG Cadlig GO
~C(O)NH@E pEpalkyid, I—;C(QemehtmmyimeC:&aﬂImCﬁD]@d -Co alkyl).,
—Nﬂc@é@%g&kglbf N t:F@z(@gbé glé a0, Jlgtaﬁc Q%é(b CthIﬁ SBO,NH,
"SOZW(CYQ&@“WH D2, NIQC( - C( jN 'YQaCh‘ '
- ~0C(®R(d, -l mk&l)z ab@@w(matelamt ~NHE(ODE(CH sasalkyl) ~NHC(0)N(C1-CG

 alkyl) K- 1312 ((of el ain b INRE . By 1R
~NHCM@?&§%Z%%§%% )Fktl %{%é%%% kst a(CrCs

alkyl)cg(og)@gs, -Cuiiepgndent |y sel ected from haI o, CN, CF3,
3, -1402,
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oxo, -Si(Cl-C6 alkyl), -(CRI8R20),,C(=Y")R1S,
- (CR18R20),, C(---Y' )OR18, (CRI8R20)C(r--Y' )NRI 6R17,
- (CRI 8R20) "NR18R17, - (CRI 8R20). OR18,
- (CR18R20), , SR18, - (CRI 8R20)"NR18C(=Y')R17,
- (CRI 8R20) . NR18C(---Y' ) OR17, ,
- (CRI 2R20) NRI 8C(=Y' ) NR18R17, - ( CR18R20)" NR17S02R18,
- (CRI 8R20) 110C(" r--Y' )R16, -(CRI8R20)"0C(r--Y )ORLS, . °
- (Cl2. 18R2) " 0C(=Y' ) NR16R17, - (CRI8R2).08(0)2(CR18),
- (CRI 8R20) "0OP(=Y") (OR16) (0R17),
(CRI 8R20) OP( OR18) (OR17), - ( CRL8R20)"S(0)R18,
CrndRY0ye @@Q)eaci@ﬂs seleqtmmpoﬂmy KRR Foraryl, ~(CHz)o-

carbocyél .E CHHORAetda2) 0 S(0) 2( 0?18) _
et A Ty o

heteromlz whpicioReheh mmqua"p?e nzs@mxwﬁwub@ltu@d it qaylor mgpe gIpHps

selectealf&ﬁmh@, 0928 &R, ﬁtbd;%nmh Y, hocg Ldingl, — el -eFI YR YL alkyl),

s orlglg ég - hlk\l{%@erﬁ Fﬁk?l)z, ~§éﬂf(cl%! KBOY! ~co,H,
"COz(ﬁe‘Ce b OO R S oo e RN e g rorN o
alkyl) SCGSaﬁiy@CLHHd ON Y403 hlkyl) GMHS@GESCsﬂEﬁ ~N{CRCs

 alkyl) 2@63:5 ), “§9%NH§@3%N§& CﬁEq( Zﬁ Cy ((g(a fEbpés: C(O)NHz

~OC(Q)BBECECs @syla,l mw)N(malkﬂDOﬂ

alkyl), ﬁﬁb( % gﬁm%t>@m)m<emhM§Lm Cs
A am%bﬂ BNy PO i o
~NHCEDINC)-Co 2R —N(GGQNHMD @0y alkyl):; SOPN( Ol -
2ty Rind B DINKDS(RNH( O - 06 al ky| ). -
r%g%((% {\M@E ky1)2 -0C(0)0(C1-C6 al kyl),
Y'al kyl ), - NHC(0) N(Cl-C6 al ky1l) 2,
-N(Cl - C6 al kyI)C(O)NH(Cl C6 alkyl), -N(Cl-C6
al kyl ) C(0)N(Cl - C6" al ky1) 2, -NHC(0) NH(Cl-C6 al kyl),
- NHC( 0) N( Cl - al ky1) 2, 0)0(Cl-C6 al kyl), and
2. N}(:!%-C)@Eﬁ’ﬁll'%i/:e)‘ﬁ}'{)) b@d}@re@e)H(aﬂa@yle):ted from: or R16 and
R17 together with the nitrogen to which they are ‘
RA ackge: f ot g3 < nefi® oFat ypated~ghsat Yt ed
or aromatic rijng haV| ng Of 2 heteroat%];p sel ected from
0, Sand N, wherein said ring is optionally
Ha\gbstltut ed vvlth one or. nore groups_sel ect ed fraom
“GF3; -NQ2, Cl- 0BOAlkyT ~0”H, “oSH,
-0(C1-Co6 aI kyl), -S(C1-C6 al kyl ), NJOH‘LZ - NH( C1C6

al kyl), -N(Cl-C6 al ky02, - SO2( C1- al kyl), - L
01 os ak ), -C(0)NHR, -C(0) al : ‘0><.
- NCCLGE-al k 0)% | -
aIkI)O NHC( ClOCGaIkyI)° NHSO2( C1- C6 al RyT),
N(Cl C6 al kyl soz(o CGHaI kyI) - N112 _

_ NH( C1- Cg~ahkyl ), A o™
NL12, HNO 1(C1 aI)J<yI) OC(O) N(Ci\/
aI lcyl )OPCl C6 al kyP), - NHC(0) N11(C1-
~al kyl), NHC(O)N(O C6 al k 1)2 - N( C1-
Iky C()Q) NH( Cl -.C6+al kyl ), Az N(Cl- C6 alkyl 0) 2 Coe
- NHC(0) NA( CI - C6 “al K91, NI|C(OP)I<I§:(CI %9\0 )
-NHC(0) 0(Cl -C6 al kyl), and -N(Cl-C6 _
aIkyI)C(O)O(CI C6 al kyl); R19 and R2 are
i-ndependently selected fromH, Cl-Cm alkyl,
-(CH2) 11-aryl, -(Cl-12)6- carbocyclyl,
-(CH2) . -heterocyclyl, and -(CH2)n-heteroaryl;
R21 is C-Cl12 al kyl, C2-C8 atkenyl, C2-C8 al kynyl,
car bocyclyl, heterocyclyl, &ryl, or heteroaryl,
wherei n each nenber of R21 is optionally substituted
Wi th one or nore groups selected from hal o, oxo, CN,
-0CF3, CF3, -N®2, d-C6 alkyl, -OH -SH, -0(Ci1-C6
al kyl), -S(Cl-C8 alkyl), -NH2, -NH(CI-C6 al kyl),
-N(Cl -C6 al kyl)2, -S02(Cl-C6 al kyl), -CO2H,
-02(C1-C6 alkyl), -C(O)NI 12, -C(O)NH(Cl-C6 al kyl),

i aaiks), - C(O)NH(CI Cs



HO ..0teHOO>HO 6H .>e HO----y-Th" 0 ' OH 3. The
conpound -of claim 1 wherein X1 is selected from
Hfrr.) OHHO 4. The conpound of claim1 wherein X1
is R, and R |- and | e are taken together with the
nitrogen atomto which they are attached to form

3. The compound of claim 1 wherein X' is selected from:

WS 2 a0 T HoT YR HO~X

OH Ho . > HOW
HO\/l\/'-( OH
HO

4._ The compound of claim 1 wherein X' is R'%, and R"! and R’ are take-u_'together
with the nitrogen atom to which they are attached to form:

HO—G" ) Ho"--C’N ' GN HO-GN- HOwd N

" ' ", ~OH “, ~OH .
, _ HO

HO N H0~C"‘ . H,N—C,N HO—CNK, ﬂ

o & : N~OH — po”
- ~ HO ) : Lo .

~ HO

5. The compound of claim 1 wherein X2 is:
| Me : - H
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6. The conpound of claiml wherein Ris
selected fromFl, C113, CP3, CN, -NRI1Rr2, _ OR -,
and . The conpound of claiml1 wherein R3 is
selected fromH CH3, F, or CF3.. 8. The conpound of
claim1 wherein R4 is selected fromCF3, Br, d, CN
-NR'-OR', and -C(----0)NRII R12. 9. The conpound of

claim8 wherein R4 is selected fromd, Br, M, Et,
F, CHF2, CF3 or.-OH 10. The conpound of cIa|n11

6. \"herﬁl'enccﬁﬁaduﬁd Ff Ghiniat Whbrein K. is TRRcRANROMNE, @fH;, CF;, CN,

le m@ereln R6 is Hor nmethyl. ' 12. A conpound

b&é CLeRTramhCl. 13. A pharmaceutical conposition
conpri sing .a conpound of any one of clains 1- 12, and
a pharmaceutically acceptable carrier. 14. The

. 7 pharipes Jnﬁﬁlo Olsﬁﬁéreﬂ ©fis cbiadiR f]fgmﬁl@ﬁlb?ﬁ or CFs. .

conprisin secon enot her apeutl c agent
8. The compound of claim -1 wherein .R* is selected from CF3;, Br, Cl, CN,

-~ NR"'R',-OR", and -C(=O)NR''R .

9. The compound of claiin‘s wher‘éin R? is selected from Cl1, Br, Mé, Ert, F, CHF,,
- CF3 or -OH. '
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1. The compound of claim 1 wherein R® is H or methyl.’
12; A cmhpound selected from:

HO’Y\O | HO/HE(\ °"s\n Fo
g@ R,

(Example 5) N (Example 6)

a0y %H KEL ' , HOw~O ém
' N (Example 10)

(Example 9) Ho

,0
W F

' (Exampléll) : A8 (Example 12).
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13. A pharmaceutical composition comprising a compound of any one of claims I~

12, and a pharmaceutically acceptable carrier.

14.  The pharmaceutical composition of claim 13, further comprising a second

chemotherapeutic agent.
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