HETEROCYCLI C SULFONAM DE DERI VATI VES USEFUL AS MEK | NHI BI TORS FI ELD OF THE
| NVENTI ON The invention relates to heterocyclic sul fonam de conpounds and
5phar macewbi2oaloses2sposi tions thereof, in particul ar het ecoapedin®66659

sul f onam de conpounds that are specific inhibitors of kinase activity of
MEK. The invention also relates to the use of the conpounds and
conpositions thereof in the nmanagenent of hyperproliferative diseases |ike
cancer and inflammti on. BACKGROUND 10Hyperproliferative diseases like
cancer and inflammation are receiving a lot of attention fromthe
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hyperproliferative diseases. In this regard efforts have been made to

identify and target specificqggghepiHE INPERFIdNAY @ role in proliferating
the di seases. 150ne target of interest is the over-activation of
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phosphoryl ati on cascade t ugh MEK 20 P kingse) .to ERK. Inhibition o
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di seases. mFKgdrieMbrHypeAFbifktive R8s like Eand@flanBesfam@alie only known
substrates for MEK phdosphorylation are the MAP ki nases, ERK1 and ERK2.

Constitutive activation of NMEK/ ERRGIEEREOEMND f ound in pancreatic, col on,
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nodel s thus suggesting that inhibition of MEK could have potenti al
t her apeuttrtgat spe¢ifie maehanisms which play a role in proliferating the diseases.
15 One target of interest is the over-activation of mitogen-activated protein
(MAP) kinase cascade which is known to play an important role in cell
proliferation and differentiation. This pathway can be activated when a growth
factor binds to its receptor tyrosine kinase. This interaction promotes RAS
association with RAF and initiates a phosphorylation cascade through MEK
20 (MAP kinase) to ERK. Inhibition of this pathway is known to be beneficial in
treating hyperproliferative diseases. MEK is an attractive therapeutic target
because the only known substrates for MEK phosphorylation are the MAP
kinases, ERK1 and ERK2. Constitutive activation of MEK/ERK was been found
in pancreatic, colon, lung, kidney and ovarian primary tumor samples.
25 Phosphorylation of MEK appears to increase its affinity and its catalytic
activity toward ERK as well as is affinity for ATP. This invention describes
compounds that inhibit MEK activity by modulation of ATP binding, association of
MEK with ERK by mechanisms that are competitive, and/or allosteric and/or
uncompetitive.
30 Activation of MEK has been demonstrated in many disease models thus
suggesting that inhibition of MEK could have potential therapeutic benefit in



vari ous di seases such as Pain (see, e.g., Evidence of efficacy in pain
nodel s described in J. Neurosci. 22:478, 2002; Acta Pharmacol Sin. 26:789
2005; Expeotofdmsms28her Targets. 9: 699, 2005; and Ml . PaicmEP2018/06:26896) :
Stroke (see, e.g., Evidence of efficacy in stroke nodels significant

neur opr ot ecti on agai nst 5ischemc brain injury by inhibition of the MEK
described in J. Pharmacol. Exp. Ther. 304:172, 2003; and Brain Res.

996: 55, 2004); D abetes (see, e.g., Evidence in diabetic conplications
described in Am J. Physiol. Renal.286, F120 2004); Inflammation (see e.g.,
Evi dence of effjcacy in inflanmmtion nodels desc bed .in Bi oc en1B|ophy

Res. Com varipgg d@?ﬁse§éU@7 as fiaip hEig vigence of efiicacy ir-paiiunede!ss ef ficacy

| nvest . GEREffRs APLAMAIOREI 22 47672005 ela hIARAISHDETI SN B,

have pot e@pindlherTergete @589 RG0S, ﬂndlm.sﬁ.&lﬁr 212, 200@): Strokeleess &g | | remai ns
dt . i i RY Th

?ncgﬁtl oﬁEY}béo]r\%fed(g égl;&%?gﬂ}ﬂk e [ofo) éﬁ'hgérg?%@té%fegﬂ%iégﬁwow ded 20 ©

V\heLe'deSCWemlU(Ulﬁh injunhiey mhRGtiorsofHhe ME ICHe€6 e diinl J. Pharmacc:)cm E)E(S@nldkR: b are

each i ndepen sel ecte tro a
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am no, 25(Cl C6)al kyl NH i (( Cl C6) _al kyl (C1” C6) al Kyl NHC(0) -
di ((C1_ ngyﬂr)ften@gyon (see(egg éﬁ)d@m@pf ?ch_mﬂammatlon models
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where eac of sal d (C2_Co6) al kenyl, and (C2_C6) al kynyl
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(CL..cCo)al kyl - NH d|($01 C6) al kyl ) N- or cyano;
beneflt in several studigs, there still'remains a heed fo find compounds having

commercial application.
15 SUMMARY

The invention provides a suifonamide compound of Formula (IA) is

provided
R2b
0\ /
R4></N RS R1b
O
(1A)
20  wherein

X is -N(R®)-, where R®is H or (C.Cg)alkyl;

R' and R are each independently selected from hydroxyl, cyano, nitro,
(C1.Cs)alkyl, (C,.Cg)alkenyl, (C..Cg)alkynyl, (C1.Cs)alkoxy, (C,.Cg)alkenyloxy, (Co.
Cs)alkynyloxy, halogen, (C1.Cg)alkyl-C(O)-, -C(O)OH, -C(O)-O(C1.Cg)alkyl, amino,

25  (C1.Ce)alkyINH-, di((C1.Ce)-alkyl)N-, (C1.Cs)alkyINH-C(O)-, di((C+.Cs)alkyl)N-C(O)-



R2a is Hor Clalkyl; R2b is a chem cal noiety selected from (Cl1_C6)al kyl,
(C2..0C6)al kenyl, (C2- 10C6)al kynyl, NR1OR12, cycl oal kyl, aryl,

het er ocycwoabiayls4s28r het eroaryl, wherein said chem cal moirgtPgotiomesspd i onal |y
substituted by one to three substituents each i ndependently selected from
hal ogen, cyano, hydroxyl, (G _C6)al koxy, (C2- C6)al kenyl oxy,

(C2_Co6) al kynyl oxy, (Cl1_C6)al kyl -S-, hal o-substituted(Cl_C6)al kyl, am no,

(G _C6)al kylNH, di((C1_C6)al kyl )N, HC(0)-NH, (C1_C6)alkyl - C(O) NH- |

15HC( 0) - N( C1- CG) al kyl y, (C1_Co) al kyl - C(O) N((Cl C6) al kyl )-, nonocyclic
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a chemni cadyafBi ety sel ected from (Cl1_C6)al kyl, (C2.C6)al kenyl,
(C2_Co) al kynyl (Cl Co6) al kyl C(0)-, (Ci1-0C6)al koxy, (C3- Ci4)cycl oal kyl,
(C6-C14) aryl, “ighor mﬁ%@f ed cycl ohet eroal kyl, or 5- to 14- nenbered

heteroaryl, V"rﬁm’% g cﬁ@ﬁ%é??no‘i%!‘iei&?é& fréth (@tﬁ%ddme% ﬁlkér@ga(b' y 30

substi t ut ed by one or tituents each Iect ed from

hal ogién, (B\g)aknmjﬂ NR{®R", C@):wald@kwylahetﬁmcy@balmmmle;eraanyhwheﬂem(s(a(m

) al ky! )c%emlgal%m%mg%'ptlgr%ly substituted by one to three substituents each
independently selected from halogen, cyano, hydroxyl, (C1.Cs)alkoxy, (Co-
Ce)alkenyloxy, (C,.Cg)alkynyloxy, (C41.Cg)alkyl-S-, halo-substituted(C4.Ce)alkyl,
amino, (C1.Ce)alkylNH-, di{(C+.Cg)alkyl)N-, HC(O)-NH-, (C1.Cs)alkyl-C(O)-NH-,

15  HC(O)-N(C4-Ce)alkyl)-, (C1.Cg)alkyl-C(O)-N({(C+.Cg)alkyl)-, monocyclic cycloalkyl or
monocyclic heterocycloalkyl, where said cycloalkyl and said heterocycloalkyl are
optionally substituted by one or two substituents each independently selected
from halogen, cyano, hydroxyl, (C4.Cg)alkoxy, (C,.Ce)alkenyloxy, (Ca.
Cs)alkynyloxy, (C1.Cs)alkyl-S-, Cq.s.haloalkyl, amino, (C1_.Cg)alkylNH-, di((C4.

20  Cg)alkyl)N-, HC(O)-NH-, (C1.Cg)alkyl-C(O)-NH-, HC(O)-N(C;-Cg)alkyl)-, or (C4.
Cg)alkyl-C(O)-N((C1.Cg)alkyl)-;

Wis NR%, O, or S;
R® and R* are each independently H, (C1.Ce)alkyl, halo-substituted(C;.
Cs)alkyl, hydroxy(C4.Cs)alkyl, or (C4.Cg)alkoxy;

25 R® is H, halogen, (C,.Ca)alkyl, or halo-substituted(C1.C)alkyl;

R' and R are each independently H, or a chemical moiety selected from
(C1-Cs)alkyl, (Ca.Cg)alkenyl, (C,.Ce)alkynyl, (C1.Cg)alkylC(O)-, (C4.Cg)alkoxy, (Cs-
Cias)cycloalkyl, (Ce-Cq4)aryl, 4- to 14-membered cycloheteroalkyl, or 5- to 14-
membered heteroaryl, wherein each of said chemical moieties are optionally

30 substituted by one or more substituents each independently selected from



R22 is H or a chemcal noiety selected from (Cl..C6)al kyl, (C2_C6)al kenyl,
(C2_Co6) al kynyl, cycl oal kyl, aryl, heterocycloal kyl, aryl-(Cl_C6)alkyl -,

(G _C6) alwpl201150mu828-, or diaryl-(Cl_C6)al kyl -, where eaebTapr2&@iocseshemni cal
noieties is optionally substituted by one or nore substituents each

I ndependent|ly sel ected from hydroxyl, cyano, nitro, (Cl1_C6)alkyl,

(C2_Co6) al kenyl, (C2.C6)al kynyl, (Cl_ 06) al koxy, (C2_C6) al kenyl oxy,
(C2..C6)al kynyl oxy, hal ogen, (Cl C6) al kyl -C(0)-, -C(0)OH, -
C(0)-0(C1..06)al kyl, amno, (CL_C6)alkylNH, di((C1_C6)_ alkyl)N,

Cl C6)al kyl NH 10 1 C6)al k 0)-,. (C1L.06)al kyl - C(0)-NH,
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substi tut G&}aﬂk)jn;ﬂ '?ﬁ‘ol@f‘ eé’@fe%g;ﬂfoﬂﬁ%suﬁb@ﬁﬂ@ﬂ @9'Hn|e>’or5iﬁ6t%0§db§tlfuéﬁt§ ddcht 1. Even
more preferred, , ethyl, “phenyl, benzyl, or phenethyl,
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Pref er ablthere®®. and R4 are each [ ndependent ly H methyl, or ethyl. Mre
Lg{ ﬁr gbl Y and%f gﬁi |§:@ﬂ28then is pre raq)?y Pit Eterc )%IkrTF ha/ mewl)y%tetﬁ et erably,
or propyl) (C2-Cg)alkenyl {ethenyl), (C.-Cg)alkynyl (e.g., ethynyl), cycloalkyi (e.g.,
20  cyclopropyl, cyciobutyl, cyclopentyl, or cyclohexyl) aryl (e.g., phenyt),
heterocycloalkyl (e.g., piperazinyl, piperidinyl, tetrahydrofuranyl, or morpholinyl),
aryl-(Cy-Cg)alkylene (e.g., phenyl-CHz-, phenyl-CH,-CH,-, or phenyl-CH,-CH,-
CHy-), (C-Cg)alkyl-aryl-,(e.g, tolyl), diaryl-{C+-Cs)alkylene (e.g., diphenyl-CH-);
wherein said alky!, alkenyl, alkynyi, cycloalkyl, aryl, heterocycioalkylene, or aryl is
25 optionally substituted by one or more groups each independently selected from
List 1. More preferably, R% is H, methyl, ethyl, propyt, cyclopropyl, cyclopentyl,
phenyl, benzyt, or phenethyt, wherein said methyl, ethyl, propyl, cyclopropyl,
cyclopentyl, phenyl, benzyl, or phenethyl is optionally substituted by one or more
groups independently selected from List 1. Even more preferred, R%? is H,
30  methyl, ethyl, phenyl, benzyl, or phenethyl, wherein said methyl, ethyl, phenyl,
benzyl, or phenethyl is optionally substituted by one or more groups



Preferably, R5 is H, halogen (preferably, fluoro or chloro), (Cil-C3)alkyl
(preferably, nethyl), or hal o-subsituted(Cl-C3)al kyl (preferably,
triflurorwonetinshd2s. More preferably, R5 is fluoro, chl ecwEroEmydeso or
trifluoromethyl. Mst preferably, R5 is nmethyl. 10In another enbodi nent, a
conpound of Forrmula (IB) is provided O (I B) wherein RRa and R b are
each independently hydroxyl, cyano, nitro, (G _C6)al kyl, 15(C2.C6) al kenyl
(C2_Co6)al kynyl, (G .C6)al koxy, hal ogen, amno, or (C _C6)al kyl-NH; R2b is
(i) 3- to 6-nenbered cycl oal kyl, where said cycloal kyl is optionally

aher of n”SREPRSendl palaEA Im s eI P AT e L 1 B Hor Bene s Mt yny | ar ¢
200pt i onaﬁ@krggp,qufi?tiyt}.ﬁd with 1 to 3 hydroxyl, (i) (CL_Co)al kyl
substituted by a m)nOCé?Iai c 3- to 6-nenbered cycloal k or a rnonocyclic 3-

to 6-menber ed frefesablyy Bl aad K/ |are eachindepgndenty 13, m@twi”dat&mﬂ Marect edhf rom
o s . * g =Y : .
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consi st i n@® and Rilaogeh, cyano, hydroxyl, (G _ C6)al koxy, (Cl_C6)alkyl-S-,

hal o- substituted(Cl C6)al kyl, amn Cl- al kyl - NH-.,
di - ((CL. 06) al y'P&QFRP‘)" n&%@"‘_‘%‘?‘hfﬁ@\‘e&lﬁy C@Q“? °¥°h'°r°)(€cf1r§3)t"&‘- c6) al kenyl
subst i t ut @refeably, TREtAGY,Wdri Hal@subbsitued(EoyaKY ¢yreksrably trifaforametriypcycl i ¢ 3-
to 6-nmenbered heter oc?_[zgl_ oal kyl containing 1

More preferably, R” is fluord, chloro, methyi, or trifluoromethyl. Most preferably,

R® is methyl.
10 In another embodiment, a compound of Formula (IB) is provided
R2b
2N
O NH R1a
H
T W@L
RK/N RS R1b
O
(1B)
wherein

R'™ and R are each independently hydroxyl, cyano, nitro, (C1.Ce)alkyl,
15 (C:.Cs)alkenyl, (C,.Cglalkynyl, (C1.Cg)alkoxy, halogen, amino, or (C1-Cg)alkyl-NH-;
R® is
(i) 3-to 6-membered cycloalkyl, where said cycloalkyl is optionally
substituted with hydroxyl, (C+-Cg)alkyl, (C2-Ce)alkenyl, or (C,.Cg)alkynyl,
wherein said (C4-Cg)alkyl, said (C,.Cg)alkenyl, and said (C..Cg)alkynyl are
20 optionally substituted with 1 to 3 hydroxyl,
(il) (C1.Cg)alkyl substituted by a monocyclic 3- to 6-membered
cycioalkyl or a monocyclic 3- to 6-membered heterocycloalkyl containing 1
to 3 heteroatoms selected from O, S or N, where said substituted alkyl is
optionally substituted with one to three substituents each independently

25 selected from the group consisting of halogen, cyano, hydroxyl, (C4.

5



5to0 3 heteroatons selected fromO0O, S or N, where said substituted al kenyl
Is optionally substituted wwth one to three substituents each i ndependently
sel ect ed woamdses2gr oup consi sting of hal ogen, cyano, hydr®pydi/066639

C6) al koxy, (G _C6)al kyl-S-, hal o-substituted(Cl_C6)al kyl, am no, (Cil-

C6) al kyl -NH, di-((C _C6)alkyl)-N, and (CL_C6)al kyl C(0)-NH, 10(iv)

(C2_Co6) al kynyl substituted by a nonocyclic 3- to 6-nenbered cycl oal kyl or a
nonocyclic 3- to 6-nmenbered heterocycl oal kyl containing 1 to 3 heteroatons
selected fromO, S or N, where sai d substitut ed al kynyl is optionally

fazsgiaagesow;¢s@@agyt el R i taiy Foakeh SMs ok iﬁ'xi‘“ ed from
(Cl C6) al kyl mﬁtNH ?ct@g?:%ﬂﬂfk_,%i@imycte)ammg) -NH=L- C6) al kyl -

_{(C1- CG)aIky?? ,
d.((o C5) al ky|)am(nlé(0£@e)au<envl &Nbstl t Bvamrr«gqvchmuﬁsmﬂmred) or S,

mfggeﬁz( ICi_ cﬂﬁﬁ(@rbr a%@chclwg%ﬂlﬁt-m%m d E%er%ﬁ%[b%i@l:ontammg 1R5 is H
phar meceut i cal toyd beteryatant seteated frorar@dd or N whereasalgi substituteddalRnyl ar e each
I( Pg)e p:ag dgpg{“y dggck qgﬁepﬁébsltﬁutgg t\mﬁlngr%eht%rthl%rébg q) nts é?lac%an'agg nde(r)\ily Formul a
selected from the group consisting of halogen, cyano, hydroxyl, (C+.
Ce)alkoxy, (C1.Cg)alkyl-S-, halo-substituted(C4.Cg)alkyl, amino, (C+.
Ce)alkyl-NH-, di-((C1.Cg)alkyl)-N-, and (C1.Cg)aikylC(O)-NH-,
10 (iv) (Co.Cs)alkynyl substituted by a monocyclic 3- to 6-membered
cycloalkyl or a monocyclic 3- to 6-membered heterocycloalkyl containing 1
to 3 heteroatoms selected from O, S or N, where said substituted aikynyl
is optionally substituted with one to three substituents each independently
selected from the group consisting of halogen, cyano, hydroxyl, (C4.
15 Ce)alkoxy, (C1.Cg)alkyl-S-, halo-substituted(C1.Cg)alkyl, amino, (C;.
Ce)alkyl-NH-, di-((C4.Cg)aikyi)-N-, and (C4.Cg)aikylC(O)-NH-, or
(v) di((C1-Cs)alkyl)amine;
R3is H;
R*is H or methyl;
20 Wis NR?%2, O, or S, where R* is H, methyl, ethyi, phenyl, benzyl, or
phenethyl;
R®is H, halogen, (C1.Cs)alkyl, or halo-substituted(C1.Ca)alkyl;
or a pharmaceutically acceptabie salt thereof.
Preferably, R'® and R'® are each independently halogen.

25
In yet another embodiment, a compound of Formula (IC) is provided



wherein RRa is F;, SRibis Br or I; Rbis (i) 3- to 6-nenbered
cycl oal kyl, where said cycloal kyl is optionally substituted with hydroxyl,
or (Cl- Coyel2kylosssmBerei n said (CLl-C6)al kyl is optionall ycsmpadiotosdese with 1
to 3 hydroxyl, 10(ii) (Cl-C6)alkyl, where said (Cl-C6)al kyl is optionally
substituted with oxetanyl or 1 to 3 hydroxyl, or (iii) -N(CH3)2; Wis 0, S
or N(R22), where R22 is H or benzyl; and R is H F, d, CH3 or CF3; 15or a
pharmaceutically acceptable salt thereof. In one aspect of this enbodi nent,
Wis 0. In another aspect of this enbodinent, Wis S. In yet another aspect
of this enbodinent, Wis N(R22), preferably R22 is H 20 Suitable
representative conpounds whejge I's 0 include: Cycl opr opanesul f oni ¢
acid [7-(2-f|uoro-4-iodo-pheﬁ;banino)-6-nethy|-5-

oxo- 2, 3- di hydr o- 5H oxazol of 2%Z- ahgyr i di n- &1yq- ani de;

2- Hydr oxynet hyl - cycl opr opanesul fopi c ﬁcid

[ 7- (2-fl uoro-4-iodophenyl am - @

| pyridi n-8-yl | -anide; 251-(<I—/Iy roxly- et h
[ 7- (2-fl uoro-4-i odo- N RS

phenyl am no) - 6- met hyl - 5- oxo- 2, 3- djl hydr o- 5H oxazol o[ 3, 2-a] pyri di n-8-yl]-amd
e; o

0- 2, 3-di hydr o- 5H oxazol o[ 3, 2-a
yclﬂ)opropanesul fonic acid
R

(IC)
wherein
R"is F;
5 R™is Bror|;
R®is
(i) 3-to 6-membered cycloalkyl, where said cycloalkyl is optionally
substituted with hydroxyl, or (C1-Cg)alkyl, wherein said (C1-Cs)alkyl is
optionally substituted with 1 to 3 hydroxyl,
10 (i) (C1-Ce)alkyl, where said (Cq-Cg)alkyl is optionally substituted
with oxetanyl or 1 to 3 hydroxyl, or
(iii) -N(CHa)z;
Wis O, S or N(R?%), where R?? is H or benzyl; and
R®is H, F, Cl, CH; or CF3;
15 or a pharmaceutically acceptable salt thereof.
In one aspect of this embodiment, W is O. In another aspect of this
embodiment, W is S. In yet another aspect of this embodiment, W is N(R?),

preferably R%? is H.

20  Suitable representative compounds where W is O include:
Cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-
oxo-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yl]-amide;
2-Hydroxymethyl-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-oxo-2,3-dihydro-5H-oxazolo[3,2-alpyridin-8-yl]-amide;
25 1-(2-Hydroxy-ethyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-0x0-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yl]-amide;



1- (2, 3- Di hydr oxy- propyl)-cycl opropanesul foni c acid

[ 7- (2-fl uoro-4-iodophenyl am no) - 6- net hyl- 5- oxo- 2, 3-di hydr o- 5H oxazol o[ 3, 2-a
] pyri di n-8oypiHaFusis; 1- Hydr oxymet hyl - cycl opr opaneegirfrpne10/06659

[ 7- (2-fl uoro-4-i odophenyl am no) - 6- net hyl - 5- oxo- 2, 3- di hydr o- 5H oxazol o[ 3, 2-a
] pyridi n-8-ylFam de; 51-(3-Hydroxy-propyl)-cycl opropanesul fonic acid

[ 7-(2-fl uoro-4-iodo-

phenyl am no) - 6- met hy1- 5- oxo- 2, 3- di hydr o- 5H oxazol o[ 3, 2-a] pyri di n-8-yli-amd
e; 3- Hydr oxy- cyclobutanesulfonlc acid

[7-(2-fl uoro- 4 | odo- phenyl am ng) - 6-
met hy1- 5- oxo- 21-&.&il meXSSPFQBYQzWPB{PSO@ﬂ"ﬂSHWNH?ﬁ'dd73@i'U8Fﬁ fidodo-

Cycl obut Jrﬁiﬂb s%étﬂyif g&ng? dlqu%zemzlaqwrm%-s@n]@hml -5- 10

0xo0- 2, 3-di hydro oxazo din-8-y1
3-(1, 3- di hydrokyiydtqwmemwnyclm(cpaoesmlfqmacld{T&ﬂpw@ﬂﬂm no) - 6- met hy1-

N (7o 2. PR RO BTG o 53 BB Rzt ol S ARSI 3ol o1 o 5 -
A o
oxazol o[ @f?wfwﬂp hyl %20%10&9 hé{ﬁ“gge'r‘%/ Qﬁﬁgﬁﬁﬂwﬂ’g amids;

N-(7-(2-fluorog. I&bh?dﬁe@@h‘orﬁc aerdf[yl(zﬂu@i@ﬁo&: Bhéflammelisxazol of 3, 2-
a] pyri di n- 8- y1% drox - 3- dr oxynet hyl) but ane- 1- sul f onam de; or a
phar maceutetu- ;D)@czéﬂfa{ﬂf@' oxamaé’oalpyrz@n@uylfamcte representative

E:gm(ogu]p?a Omeaﬁé%dﬁlﬁ%uh%ééd}ph%dﬁgég F‘N{é fﬂﬁ}rBﬂﬁi@%LHﬁeﬂ%mﬁ&)' L&l methyl-5-
10 oxo-2,3-dihydro-5H-oxazolo[3,2- a}pyndm— —yl] -amide;
3-(1,3-dihydroxypropan-2-yl)-N-(7-(2-fluoro-4-todophenylamino)-6-methyi-
5-0x0-3,5-dihydro-2H-oxazolo[3, 2-a]pyridin-8-yl)cyclobutane-1-sulfonamide;
N-(7-(2-fluoro-4-iodophenylamino)-6-methyl-5-oxo-3,5-dihydro-2H-
oxazolo[3,2-a]pyridin-8-yl)-1-(3-methyloxetan-3-yl)methanesulfonamide;
15 N-(7-(2-fluoro-4-iodophenylamino)-6-methyl-5-oxo-3,5-dihydro-2H-
oxazolo[3,2-a)pyridin-8-yl)-2-(oxetan-3-yl)ethanesulfonamide; and
N-(7-(2-fluoro-4-iodophenylamino)-6-methyl-5-oxo0-3,5-dihydro-2H-
oxazolo[3,2-a]pyridin-8-yl)-4-hydroxy-3-(hydroxymethyl)butane-1-sulfonamide;
or a pharmaceutically acceptable salt thereof.

20
Suitable representative compounds where W is S include:

Cyclopropanesulfonic acid [7-(2-fiuoro-4-iodo-phenylamino)-6-methyl-5-
oxo0-2,3-dihydro-5H-thiazolo[3,2-a]pyridin-8-yl]-amide;
1-(2,3-Dihydroxy-propyl)-cyciopropanesulfonic acid [7-(2-fluoro-4-iodo-
25  phenylamino)-6-methyl-5-oxo-2,3-dihydro-5H-thiazolo[ 3, 2-a]pyridin-8-yl]-amide;
2-Hydroxymethyl-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-thiazolo[3,2-a]pyridin-8-yl]-amide;
1-Hydroxymethyi-cyclopropanesulfonic acid [7-(2-fluoro-4-icdo-
phenylamino)-6-methyi-5-oxo0-2,3-dihydro-5H-thiazolo[3,2-a]pyridin-8-yl]-amide;
30 N-[7-(2-Fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-

thiazolo[3, 2-a]pyridin-8-yl]-dimethylaminosulfonamide;



0x0- 2, 3-di hydro-5Ht hi azol of 3, 2- a] pyri di n- 8-ylFam de;

1- (2, 3-Di hydr oxy- propyl)-cycl opropanesul fonic acid [7-(2-fl uoro-4-iodo-
25pheny| anonoj)/B4smet hy 1- 5- oxo- 2, 3- di hydr o- 5H-t hi azol o[ 3 peTajppywioséess 8- y1lFam
i de; 2-Hydroxynet hyl -cycl opropanesul fonic acid [7-(2-fluoro-4-iodo-

phenyl am no) - 6- et hyl - 5- oxo- 2, 3-di hydr o- 5H-t hi azol o[ 3, 2- a] pyri di n-8-ylFam d
e; 1-Hydroxynet hyl - cycl opropanesul fonic acid [7-(2-fluoro-4-iodo-

phenyl am no) - 6- met hy1l- 5- oxo- 2, 3-di hydr o-5H-t hi azol o[ 3, 2-a] pyridin-8-yli-am
de; 30N-[7-(2-Fl uoro-4-iodo-phenyl ani no) - 6- nethyl 5 0x0- 2, 3-di hydr o- 5H

t hi azol o[ 3, 2-a] pyri di n- 8- lF_dirrehIa nosul f.on
Cycl opent anes Y ‘PPQ!“%!&EF P'?'C(aZ" u@r@%o“‘o'ﬁgo HV‘PH}WCHCQ Mgty 1- 5-

0x0- 2, 3- dihy 8 30%% ol bﬂ{laaZz aipwahob 99%}{&& ani de;

3- Hydr oxy-cycl on| c acid | uor o- 4- i odo- phenyl am no) - 6-
met hy1- 5- oxo- 23Biydrqud:yclobbnaﬂesaliw@pgleYa(?ﬁUaprcdﬂﬂorgn phentilamino)-6-

5 | obut f 6- net hy1- 5-
oo 2. 3 PRI - SA L ibre B Bidad 2-Apl QR YR AN, ) - O LY
| uCycdobbut lﬂf ic-dcid [A-(2ofl gord-4-iod reno )Fmebhy&e- 2, 3-
gﬁygﬁ)ogﬂ]tesl a(? Y@L%%? ghl E(d%[ ‘EMT:]” oyl pha)r m)aTI:eu?i cally
accept abl &% e di 8 i %3/@13 ﬁlﬂyﬁ é%yliégﬂg%!t PO@ compounds where Wis NH
| ud | - 9 3
L At ot i 023

oxo- 1, 2 3d|!3¥(ﬂr@t5|'é'ﬁ§‘€¥<80|i a]mipm Szyujaﬁyﬁe.d. n- 8- y1Fani de;
Cycl opropanes E{)g g"&gr (£°Féﬁ§r&7£fm8§§6Tphenyl am no) - 6- met hy1- 5-
e ydro-

150x0- 1, I'm azo I n-8-yl | -am de;
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Suitable representative compounds where W is NH include:
Cyclopropanesulfonic acid [7-(4-bromo-2-fluoro-phenylamino)-6-methyl-5-
oxo-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-amide;
Cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-
15 oxo-1,2,3,5-tetrahydro-imidazo[1,2-a)pyridin-8-yl]-amide;
1-(2,3-Dihydroxy-propyl)-cyclopropanesulfonic acid [7-(4-bromo-2-fluoro-
phenylamino)-6-methyl-5-oxo-1,2,3,5-tetrahydro-imidazo[ 1,2-a)pyridin-8-yl]-
amide;
1-(2,3-Dihydroxy-propyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
20  phenylamino)-6-methyl-5-oxo-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-
amide; and
3-Hydroxy-cyclobutanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-
methyl-5-oxo-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-amide;
or a pharmaceutically acceptable salt thereof.

25
Definitions

As used herein, the term "alkyl” refers to a hydrocarbon moiety of the
general formuia CnHzn+1. The alkane group may be straight or branched. For
example, the term "{C1-Cg)alkyl” refers to a monovalent, straight, or branched

30 aliphatic group containing 1 to 6 carbon atoms {e.g., methyl, ethyl, n-propy|, i-
propyl, n-butyi, i-butyl, s-butyl, t-butyl, n-penty!, 1-methylbutyl, 2-methylbutyl, 3-
methylbutyl, neopentyl, 3,3-dimethylpropyl, hexyl, 2-methylpentyl, and the like).



1- (2, 3- Di hydr oxy-propyl)-cycl opropanesul fonic acid [ 7-(4-brono-2-fl uoro-
phenyl am no) - 6- met hy1- 5- oxo-1, 2, 3, 5-tetrahydro-i m dazo[ 1, 2-a] pyri di n-8-yl1] -
am de; WO 2011/0518282, 3- Di hydr oxy- pr opyl ) - cycl opr opanesulpComreo1806659

[ 7-(2-fl uoro-4-10d020phenyl am no) - 6- met hy1- 5- oxo-1, 2, 3, 5-t et rahydro-i m dazo
[1, 2-a] pyridin-8-yl]- am de; and 3- Hydr oxy- cycl obut anesul foni c acid

[ 7-(2-fl uoro-4-iodo-phenyl am no) - 6-

met hyl- 5- oxo-1, 2, 3, 5-tetrahydro-i m dazo[1 , 2-a] pyridi n-8-yl]-am de; or a
pharmaceutical ly accept abI e salt thereof. 25 Definitions As used

herein, the term "al k){ refers to a hydrocarhon nojety of the general
fornul a @'“ﬂ@ﬁ%lthe‘ﬁl\‘@/ BPREgAI- %r élﬁi' veof anralkiy: akylamingiched.  For

exanpl e, %Iﬁyl{ap 8, C% i £5)amyre Sﬁlénﬁdb @ema%pﬁ' (GF'NH S%Ii@i' L§fe)- or

br anched oup ont a met hyl ,
et hyl , n-NMadgydH)-), -allmltbm(i e., rallkgd-t&),,alkyleﬁwl (i.es- ajlsula;B(O){) ailsylwaonyl pent yI

3. 5 i bt AIESIO o sty istisamit @RS LRE-SO A SRS  siniiariy. the
ZL k?/l 5}oor(hu@nsoz~m-iﬂ) O@tbkuévemgblesrgnﬁe oéfiratiorahd abive. e mﬂﬁmdaﬁ a: k)él( S;n'_ no,
N( gd kyl ) (thj'ns O@iﬁoﬁgﬁx %H"%ﬁ" #teéyth%ﬂd(ﬂg}é "%f igal %PE%" 5&‘?‘ y

al ky!l - S( Q)nsupsfituted MJb@,ﬂwked \!mtﬁ’oneQJrWére%hQ%t?tﬂeﬁl‘s‘@éﬁéfbﬁWdﬁé‘

(al kyl - NH S02- al kyl sul f onam do | -S02-NH), etc. have the sane
def i ni t i dhregssibisttuents/eegept Huﬁheazaéa @al@sengubg@ue@tﬁaupp as\pesehlong ed", the

N

nore su uen one to ept in the
case &f Heastgee Falbgan Sutmtnu.tloauch as perchloro or perfl uor oal kyl s).

"Hal o- substit I ' f t | k ha t 10l east one
hal ogeﬁuszblst ﬁh%dgeﬁn!ﬂglkenyglﬁre oS to%nar]kﬁ gety%o Pa)nlngva Pe%s?one

unsaturation in the alkyl group. The alkenyl group may be straight or branched.
For example, vinyl, prop-1-enyl, prop-2-enyl, 2-methylprop-2-enyl, 3-methylbut-2-
enyl, and the like.

15 The term “alkylene” refers to an alkyl moiety where the moiety contains
two binding sites. The alkylene group may be straight (e.g., -(CH>)-, -(CHz)2-, -
(CHz)s-, or branched (e.g., -CH(CHs3)-, -C(CHs)2-, -CH2CH(CHj3)-, -CH(CH3)-CH>-,
-C(CH3),-CHz-, etc.). Suitable alkylene moieties are the same as those
described above for alkyl except with two binding sites instead of just one.

20 The term “alkenyiene” refers to an alkenyl moiety containing two binding
sites. For exampie, -CH,-CH=CH-CH,-. Suitable alkenylene moieties are the
same as those described above for alkenyl except with two binding sites instead
of just one.

The term “aryl” refers to aromatic moieties having a single (e.g., phenyl) or

25 afused ring system (e.g., naphthalene, anthracene, phenanthrene, etc.). A
typical aryl group is a 6- to 14-membered aromatic carbocyclic ring(s). A fused
aromatic ring system may also include a phenyl fused to a partially or fully
saturated cycloalkyl. For example, 2,3-dihydroindenyl, 1,2,3,4-
tetrahydronaphthalenyl, 1,2-dihydronaphthalenyl, 2,3-dihydronaphthalenyl, 9,10-

30 dihydroanthracenyl, fluorenyl, and the like. A preferred aryi is phenyi.

10



The term "al kenyl" refers to an al kyl noiety containing at |east one
unsaturation in the al kyl group. The al kenyl group may be straight or
branched.wbaniigsaszgl e, vi nyl, prop-1l-enyl, prop-2-enyl, PCT/EP2010/066659

2- met hyl prop-2-enyl, 3-nnethyl but-2- enyl, and the |ike. 15The term

"al kyl ene"” refers to an al kyl noiety where the noiety contains two binding
sites. The al kyl ene group may be straight (e.g., -(CH)-, -(CH)2-, -
(CH2) 3-, or branched (e.g., -CH(CH3)-, -C(CH3)2-, -CH2CH(CH3) -
-CH(CH3)-CH2-, -C(CH3)2-CH2-, etc.). Suitable al kylene noieties are the

sanme as those described abgve for alkyl cept with two binding sites
i nstead of j uskheol§em’ QO’Hf@Qtr%fPFﬁ tog R@%’PP&%’@ rP'@PE?ﬁ“Q’%‘Hﬁ"E‘BI@ﬁN moi ety

cont ai ni %n%\“@ shbg'dsﬂﬂaﬁlbta‘?ﬁengé)fnc%%rfﬁb& %ro 3 dekEriteddbove fokbh ablie

al kenyl e etres are the sanme as those Odescri bed above for al kenyl
except wmn:atw\exaapmwthgwgubmwng atesredherithpmoneofer exarepleed@-"aryl " refers

t t t h

yst em (PERE, 1Eharafhete, 1,4 pAGTene. £ neftionte. g mipriiditel 0P o)

e Zti‘%ﬁmp“‘“‘é’?f‘g“?éfaﬂ?“?“ﬁﬁﬂﬁmé?ém Q‘Eg"g;’“‘“‘gﬁ"e o oy o e
[ y | u | ully

sat ur at ed‘QﬂtEYé nappthy \é %‘yﬁa 0| NAR %43 4-

tetr ahydrmﬂmm&@é Whapﬂth%re%hs@ﬁmmma@é winapﬂthﬁleﬂehmér aniNohal enyl

9, 10- 30d|hydroanthracenyl fiuorenyl, and the |1 ke A preferred aryl is
phenyl .  binding sitesentle fiisegrarylene syslememay b ap thersms Eng er diffsrenti ¢ moi et y

havi t W, I | ude th d bed
above f or Mg 25 pféleRbd Biyiend e fhRNGicReY| PES 1T ST eo rat her Ehan one. For
exanpite, 1, 2- ThHeteyheoyclodlkyd® phipaytiadiyer fquyzlqurete)d wmd;:;allgyl’:«fefefapdnahyl ene,

1, 4- hthI ht h 1 t hyl 2, 3-
mapnt hyl bosSie rRgMHIRT B bylSuerieh 1886 0B R, bufpRBSL . 57!

napht hyl ef\@lopanfyl, dyaiiNelyil ewohébtﬁ BRGudy| €tes, oribaﬂraﬂﬁmﬂi‘udeﬁa&d

3, 7-napht hyl ene, etc. The two bi nding sites on the fused aryl ene system may
be on thd%n@quQH{QDWY'»oﬁMQQU&W' rGYﬁg@e"%(' svelerentagl.ardignyhe i s phenyl ene.

10The ter y&?é&éﬁ)?' KioheXa- 1 B%%ﬂﬁ'dyﬁ@&xé‘%%—&:eﬁﬂ %l?r?‘)t qgnl%¥§bﬁé&|ﬁé’d refers

to a carbadc I ng ich'is rogenat ed g., cyclopropyl,

cycl obut yotheoyige, dpemgbocyelgmmmgqmwbe a;ylag@tfm(ﬁsdasy&b@b@bwe) @tc.) or
tall | | tyl,
par 1 al | v DS HHETIRLE oo HSIeAT RS .1 Sl orvl - ovel openty

cycl ohexab:&ycﬂo[dlﬁﬂ]ﬁbxamﬂ Cb|¢ycl¢ﬂﬂl1e‘s]aeme@1w |mcyc1ci[ﬁ12hﬁheptsbenﬂhe car bocyclic
et ahyar eV Dhertanyl Bl eAS DortHAr PR SRIBEE LoV hexany! |
bi cycl of 2b:éyé1h}>|%e2<2]3c&02’ B*d|&h)ﬂ>’étbg[02a25pi{hhmﬁ§ fe?geﬁmlro[z Zﬂpentan 1, etc.),

bi cycl o[ 2. 2 eptanyl, bicycl of 2] oct any blcyc o[ 2.2. 2] oct - 2-enyl,
bi cycd[ 2and thedikea- 2, 5-dienyl, etc.) or a spiral ring (e.g.,

spiro[2.2] pent'ﬁﬂé’ferm%fclaalkglgﬁé’dorl“gﬁdﬂaillif‘Sr fully saturated cycloalkylene”
refers to a carbocyclic ring having either no unsaturation in the ring (fully

hydrogenated) or at least one unsaturation (partially hydrogenated) without being
aromatic and contains two binding sites. Suitable ring systems include those

25 described above for a partially or fully saturated cycloalkyl except having two
bind sites instead of one. For example, 1,2-cyclopropyl, 1,2-cycloprop-1-enyl,
1,2-cyclobutyl, 1,3-cyclobutyl, 1,2-cyclobut-1-enyl, 3,4-cyclobut-1-enyl, 3,5-
cyclopent-1-enyl, 1,4-cyclopenta-1,3-dienyl, 1,5-cyclopenta-1,3-dienyl, 1,2-
cyclopenta-1,3-dienyl, 1,3-cyclopenta-1,3 -dienyl, etc. Unless specified

30 otherwise, the carbocyclic ring may be a single ring, a bicyclic ring, or a spiral
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The term "cycl oal kyl ene” or "partially or fully saturated cycl oal kyl ene"
refers to a carbocyclic ring having either no unsaturation in the ring
(fully hywloagamsisd) or at | east one unsaturation (part ipalrippr2éyydseagenat ed)
wi t hout being aromatic and contains two binding sites. Suitable ring
systens include those 25descri bed above for a partially or fully saturated
cycl oal kyl except having two bind sites instead of one. For exanple,

1, 2-cycl opropyl, 1,2-cycloprop-1-enyl, 1,2-cyclobutyl, 1,3-cyclobutyl,

1, 2-cycl obut-1-enyl, 3,4-cyclobut-1-enyl, 3,5- cyclopent-1-enyl,

1, 4-cycl openta-1, 3-dienyl, 1,5-cyclopenta-1, 3-dienyl, 1, 2-

cycl opentEgiwherg tha o binding silgsotre Hieigyalic ripoang spigl Bng MY o3 the fi ed
300t herw : he I W ki jng, a bicyclic ring, or
a spiral éﬁ%g“@ﬁg?g@mﬁ“\?ﬁ' E%F% tglglﬁletgt%trll&? gog\)i' cyclic ring and spiral
ring may be on the sane ring different rings. See, e.g., the
illustration below. 1-00-1 gne ringDifferent ring 5The term

"het erocycl e" or "partially™~a Rterocycle” refers to a
nonaromatic ring that is ei ' “hydr ogenat ed and nmay
exi st as a single ring, bic) g ring (M fused rings) or a spira
ring. Unless specified othe €yithe heterocyclic ring is generally a 3-
to 12-nenbered ring contaihing 1 to 3 heteroatons (preferably 1 or 2

het er oat ons) i ndependent | $as irgy ed f rDiffietdit wingur, oxygen and/ or nitrogen

Partial t ur at.ed ful | t ed het lic ri i ncl ud
cuch g5 spoxy.aseim chetsrooviisl 3 sratialy aidufistied relRRScle istaroit anyi
di hydr opys h_dlﬁé]‘bfnati@YianQhétdb Rither Mﬂidlg?@ﬂ fully Rydrogeratea 2Pkimay exist as a

|

1Hdi hydr oi m da_zo:_g_l , hexahydropyrim di nyl, piperidinyl, piperazinyl,
pyr azol i ciiRgle ringrbisyeliering (Nalugige fysed rings) eka shisal/ing. binlesisripecifigdlt phol i no,

t hi onor p j ﬁg?ﬂf i h .0 . 1- di_axi ,
oxazol i drﬁb?m?%ﬁgégﬁ dr iy '?}'ﬂggﬁéﬁ% y% ?6?‘8?%@@ pﬂ&?ﬂrgﬁyﬁn@gh@ﬁt he |ike.
A parti al1fo 3 heteroatomshptafemabiyc! oc 2 heteroatoms) independently selected from

10 sulfur, oxygen and/or nitrogen. Partially saturated or fully saturated heterocyclic

rings include groups such as epoxy, aziridinyl, azetidinyl, tetrahydrofuranyl,
dihydrofuranyl, dihydropyridinyl, pyrrolidinyl, imidazolidinyl, imidazolinyl, 1H-
dihydroimidazolyl, hexahydropyrimidinyl, piperidinyl, piperazinyl, pyrazolidinyl,
2H-pyranyl, 4H-pyranyl, 2H-chromenyl, oxazinyl, morphoiino, thiomorpholino,

15 tetrahydrothienyl, tetrahydrothienyl 1,1-dioxide, oxazolidinyl, thiazolidinyi,
octahydropyrrolo[3,2-b)pyrrolyl, and the like. A partially saturated heterocyclic
ring aiso includes groups wherein the heterocyclic ring is fused to an aryl or
heteroaryl ring (e.g., 2,3-dihydrobenzofuranyl, indolinyl (or 2,3-dihydroindolyl),
2,3-dihydrobenzothiophenyl, 2,3-dihydrobenzothiazolyl, 1,2,3,4-

20 tetrahydroquinolinyl, 1,2,3,4-tetrahydroisoquinolinyl, 5,6,7,8-tetrahydropyrido[3,4-
blpyrazinyl, and the like). Examples of spiral rings include 2,6-
diazaspiro[3.3]heptanyl, 3-azaspiro[5.5]undecanyl, 3,9-diazaspiro[5.5]undecanyl,
and the like.

The term “heteroaryl” refers to aromatic moieties containing at least one

25  heteratom (e.g., oxygen, sulfur, nitrogen or combinations thereof) within a 5- to
10-membered aromatic ring system (e.g., pyrrolyi, pyridyl, pyrazolyi, indolyi,
indazolyl, thienyl, furanyl, benzofuranyl, oxazolyl, imidazolyl, tetrazolyl, triazinyl,

pyrimidyl, pyrazinyi, thiazolyl, purinyl, benzimidazolyi, quinolinyl, isoquinolinyi,

12



ring al so includes groups wherein the heterocyclic ring is fused to an aryl
or heteroaryl ring (e.g., 2,3-dihydrobenzofuranyl, indolinyl (or

2, 3-di hydwoiatalsysby, 2, 3- di hydr obenzot hi ophenyl, 2, 3-di pyadmpbennedshs azol yl ,
1, 2,3,4- 20tetrahydroquinolinyl, 1,2, 3,4-tetrahydroisoquinolinyl,
5,6,7,8-tetrahydropyrido[ 3, 4- b}pyrazinyl, and the |Iike). Exanples of
spiral rings include 2,6- diazaspiro[3.3]heptanyl,
3-azaspiro[5.5]undecany|, 3, 9-di azaspi ro[ 5. 5] undecanyl, and the |ike. The
term"heteroaryl” refers to aromatic noieties containing at |east one

25heteratom (e. g., oxygen, sulfu nitro r.co nat on r eof thin
S Ee o benaoRigh v aerprazail i epar it 2. liszlR e he WRe ; il > M ™
pyrazol yl petbRiebMmbii h"b%l?“ azcoﬁs'iﬁt%f')é'smdlé‘bﬁﬂhébd ringrsgafem. <5‘l1\ydr|;)|cﬁl><aZOI yl,

i m dazol yl, tetraz | n%/ grl m dyi, pyrazinyi, thiazolyl,
purinyl, slaglziha'teraaml ying igjaiontn Syemberedgingrenntaiping onedaAbras; ophenyl

penzone: Shabroa BRI s LT odh Sul bl fFoden 88, .,

typica slypgabfused detaosiyl nnglgystemasa-g-tto 16-memberextring systemnt ai ni ng one to
t hree heteroa.toms ndependent |y sel.ected fr sul fur and nitrogen
rﬁ (Fdecsedt By

and a 5 t$Y %'Ql"gf‘?ﬁee'@ ut Retgroaipmsiindepranden oM xRS fed ring
syst em cogdthiiogen OTse fd%eﬁ%é‘terbﬁ?ﬁhﬁ@b?élém ma;‘%aﬁﬁéﬁdsﬁw Hetéreahyed from

oxygen, sulfur and nitrogen. The fused heteroar ring system may consi st
é g sy y

of two hetirgsofused togatler arabeterenayifusedio an aryl @easkally) PReY to an aryl
(general l'y, pr"ﬁ{elés/{e}%\ “EQFer&&ﬁfEnfeh?éf@Fs raylh&gﬁ)earﬂ?{a%f %tﬁnﬁ]ﬁ%%&@@ry' havi ng

two bi ndi ng si I nst one uta et er0aryl ene groups i ncl ude
t hosel@lesinsteaddbf ainev Sitablenatercasylgne frovipadgnaelude thma idegcehecdabovesioead of

one. Unl e ecified.otherws term "conpounds of the present

I nventi onhet?[ﬁ j"a[ ﬁ‘%‘&%@ﬁﬂ'ﬁ@ sﬁgs %ﬁ?ﬁﬁ‘gﬁme& (IB) or (1C, and salts

thereof, as wellhlegs spédified 6thesvise therternt r‘mhptsilm@ dlitles prssent inventicn”and

enantiomers), tautonners,_ and 15i sot | cal IK bel ed co oundei (Iafl udi ng
Shend 3

deut er | unfeéﬁﬁstfp icpmpioynds of Eermya |('Aa hwe@ salis thetenpPgyella
pol yror phgteredid r%s(lr%ﬂfylrﬂj dlgié@ié’él@&}\ers%-ﬁbéﬂ#mow&f HokksT BAPT esent

i nvention provides conpounds and phar nmaceut | cal
15 isotopically labeled compounds (mcludlng deuterium substitutions), as well as

inherently formed moieties (e.g., polymorphs, solvates and/or hydrates).

DETAILED DESCRIPTION
The present invention provides compounds and pharmaceutical
20 compositions thereof that are useful in the treatment of diseases, conditions
and/or disorders modulated by the inhibition of kinase activity of MEK.
Compounds of the present invention may be synthesized by synthetic
routes that include processes analogous to those well-known in the chemical
arts, particularly in light of the description contained herein. The starting materials
25 are generally available from commercial sources such as Aldrich Chemicals
(Milwaukee, Wis.) or are readily prepared using methods well known to those
skilled in the art (e.g., prepared by methods generally described in Louis F.
Fieser and Mary Fieser, Reagents for Organic Synthesis, v. 1-19, Wiley, New
York (1967-1999 ed.), or Beilsteins Handbuch der organischen Chemie, 4, Aufl.
30 ed. Springer-Verlag, Berlin, including supplements (alsc available via the

Beilstein online database}).
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20 conmpositions thereof that are useful in the treatnment of diseases,

condi tions and/or disorders nodul ated by the inhibition of kinase activity
of MEK. wo2011@3epeeunds of the present invention may bepsymrb@siogeso by
synthetic routes that include processes anal ogous to those well-known in
the chemcal arts, particularly in light of the description contained
herein. The starting naterials 25 are generally avail able from comerci al
sources such as Aldrich Chenmicals (M| waukee, Ws.) or are readily prepared
usi ng nmet hods well known to those skilled in the art (e.g., prepared by

met hods generally described in Louis F. Fieser and Nary Fieser, Reagents
for Organic SyThWé‘EPB“OWPTOY‘dPQ imgnother age@Etya MEogessdor H@@Q"BQI a) or

Bei ! st ei ng, r-Verl ag,
er e | ComREHHRH T OtRful AR ED T i atychanfe blpcABe therBbbRar [ [
dat abas e)$chemes deplctﬁﬂ@elowamwdaqueml (ﬂ@.ﬂes for synesizingtheerompaeungsocess

for prepar a: co oun (; | lustrative

pur poses, fjtﬁg prr%s&gg g% ﬁgfs)e"%diaecyt é@%gﬁg%‘% p?geﬁﬁ% qu‘?' e|d|al routes for
synt hesi zdégriptién eptedndidiriual rebbiorpsieps, rﬁee the Exanylesisestitnl belowk ey

i nternedi ates. For a nore d tail Edttga}a? tion af the individua reactl on

steps, sebhqsesskillesipithe agé’l’,‘ ABRresH SYQIhefit foutes, maybe,pse
appr eci at @yrﬁﬁ@st.zé)m%vémb%m;fouhayw&d@h speciieathrtifg ﬁmém§ bAg t he

i nventive ‘conpounds. Alth oug artleig materi al s and reagents are
depi ct ed feagenis ase depistedindheissiervse anddisewssest helpws other stajtingt eri al s and

roagent's AR S3PIdabeRA b QRIAILIS GoVaElaNanel o0 deri vat i ves

and/ or reac I on con ounds prepared by
t he nHEl hodisrivaéises abd/dr lesliction candibiens. llmaddmonnnahyeﬂthercdm;gmndef this

di scl osure usi ng conven eni str k|IIed in the
aree SonceparainClie metods SesCl oy B8 he st phempdired s Bl E : o
present i dw@aéurerus(r{gwanvehﬁsaal chBfhisthyGell KRt MOEE RKINEE M thel e
di substituted 15pheny
Scheme 1 below iilustrates how one could prepare compounds of the
present invention ((1A), (1B), and (IC), where R! represents the disubstituted

15 phenyl).
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WO 2011/ 054828PCT/ EP2010/ 066659 HN.y.---..002RR3 R3 WHOCH2CH3RW CO2R
activated RASM 2 ). R4 LN>' nal onateR4 NH2R = -ethylH SM1l-la HO 0 R1RO, 0
Rl R3) <\WRvBIR811WK4d3B3RA4R5 1-1 el-1 d N3 R R3 WN.H R3 W RERGR45/066359 - 1f | - 1g
R2b_so2'

HN
CO,R R3
R3 §|O’:‘;l Cl'zl R3 W CO,R activated W COR
WH 5 )[ Y=/ 2 malonate R4 =
NH; R = -ethyl H d ks
St Ha b

R4 R4 R5

HO. O R RO OR1 RO. O
/ 1
R3 W~ Ny R We~N-y R3 WA~ A
X/N | R5 N | R4X/N l RS
0 0 0
I-1e I-1d I-1c

|

O R2b-802 O
Oy N3 R1 HN’« R25.50,.Cl N’(N 1
1 N-R? RS0, Cl p3 wy "R
RAIWS N RO - .
RK&R5 R4 N R5 RK/N R5
0 0 0
I-1f I-1g I-1h
R?-S0,, /
NH H
R3 W. = | N‘R1
RKN RS
0
)]
Scheme 1

Intermediate (I-1a) can be prepared from the desired amine (SM-1) by
refluxing with ethyl ethoxycarbonylethanimidate hydrochloride (SM-2, where R =
5 ethyl) in a suitable protic solvent (e.g., ethanol). The resultant intermediate (|-1a)
can then be converted to intermediate (I-1b) by refluxing with an activated
malonate (e.g., malonic acid bis-(2,4,6-trichloro-phenyl) ester) in a non-protic
solvent (e.g., xylene). The leaving group A is then infroduced into intermediate

(I-1b) to form intermediate (I-1c) by treating intermediate (I-1b) with a

15



Schene 1 Internediate (1-1a) can be prepared fromthe desired am ne
(SM1) by refluxing with ethyl ethoxycarbonyl et hani m date hydrochl ori de
(SM 2, whwoeoR/s48et hyl) in a suitable protic solvent (ecygEr2&bhsasssd). The
resultant internediate (1-1a) can then be converted to internediate (1-1b)
by refluxing with an activated nnal onate (e.g., malonic acid
bis-(2,4,6-trichloro-phenyl) ester) in a non-protic solvent (e.g., xylene).
The leaving group Ais then introduced into internmediate (1-1b) to form
intermediate (l1-1c) by treating internediate (1-1b) with a hal ogenating
agent (e.g. hosphorus oxybrom de) either at or in a.,suitable non-protic

sol vent ('@'Bgenaft'ﬂgl?&?é f(eg-, P@ﬂ%‘ﬂ%i”@é’r?@fﬁ?ﬁ&hﬁ RRAL 5 iR SHERRIPL enperature
to about %tﬂ’pﬁ'otlélsbﬁfeﬂﬂ%é %eic%hl: ta?iémﬁér% R karkiky frERYatt FéaRt ed with

nonaf | uor ane sulp ide 1nh the presence of a suitable base
(e.g., Sdempspatopyio ahaw |1aEthej\lt@matmelmant@rmedla(%(ltj b) may be reacted

N, N-di met h'}t{'Jh gﬁgﬁaﬁﬂg?g%éh? bfr}@?a%kﬂ eﬂﬁoﬁ&é‘ rP{hBtdrSSe%oée"ﬁ%dq&b% base (e.g.,

di chl or on¥ era ur e
phenyl4 r i dilsopropyeéthglaesiné) and mcdtalysm(e be hpN&ﬂmdwi-Giammspymmbé)anlaase (e.

d | eth t | t th
ot t enpertampedicdhanhle o- dinbinehedeha i rddndempstdue. Pomit i g ane)
t enper at lfenyﬂﬁﬂudrbﬁ]eﬂ%\é@unemrﬁhdeemﬁé bVéQe)ﬁce'of'b%ruﬂBHbéﬁa%e((é 1 b) may be

treated W|th trifluronethanesul gbonlc aci d de in the presence of

base (e. ¢disopianyiatind pminelainfosHi lﬁ$cﬂv%ﬂil(§ént1 ﬂiraﬁﬂhamfbem%)r?é) at _
terrperat Ue e"rﬁt[]%snr%néfngrﬂdmﬁﬂ uf roggﬁegrg)e?ﬁaii@@ %15‘?‘5??@)5 n?;ﬁ'hﬁfr?r medi at e

-1d) may e prepare rom i nternme react h an
appr oyir i adfe¢hasolvene AlRZTbatiNdly, mﬁengecﬁatﬂi\hab&imaarba/\hr@ta-i Mnthoupl i ng

condi tions, The Buchwal d- Har t. rea t.i na rfo ped in esence of
a catalys ﬂ'('r(?"bet angs I'@nbce%g@”pﬁm(ﬁgfg By @%85#8?% |0§§ e(%) PB‘P‘"ﬁ I adi um
acetate),ina mﬁﬁrcﬂl@ s@wenpaﬂaﬂ@uomtmm@érﬁpeWey kg frob aboude,

1. 8- di azobi. cycl o[ 5.4.1]undec-7-ene or cesium carbonate), and a |igand

(e.g., 9,2 Cdrepatignttamperatars. s (di phenyl phosphi no) - xant hene,
2,2 - bi s(di phepdnnBARRS 1M Taylb prépRPéd bm iRfermediate (I-1¢) by reacting

15  with an appropriate aniline (R?**-NH) using Buchwaid-Hartwig C-N coupling
conditions. The Buchwald-Hartwig reactions may be performed in presence of a
catalyst (e.g., tris(dibenzylidineacetone)dipalladium (0) or palladium acetate), a
base (e.g., potassium phosphate, sodium tert-butoxide, 1.8-diazobicyclo-
[5.4.1]Jundec-7-ene or cesium carbonate), and a ligand (e.g., 9,9'-dimethyl-4,5-

20  bis(diphenylphosphino)-xanthene, 2,2"-bis(diphenylphosphino)-1-1’-binaphthyl, 2-
dicyclohexylphosphino-2’-(N,N-dimethylamino)biphenyl, 2-
dicyclohexyiphosphino-2',6'-(dimethoxy)biphenyl or tributylphosphine) in a
suitable solvent (e.g., toluene, 1,2-dimethoxyethane, tetrahydrofuran or dioxane)
at a temperature ranging from about room temperature to the refluxing

25 temperature of the solvent, or under microwave irradiation at a temperature
ranging from about 70°C to about 150°C. Intermediate (I-1e) can then be
prepared from intermediate (I-1d) by reacting with a strong base (e.g., sodium
hydroxide) in a protic solvent (e.g., ethanol or methanol) at a temperature ranging
from about room temperature to the refluxing temperature of the solvent.

30 Intermediate acyl azide (I-1f) can be prepared from Intermediate (I-1e) via the

acid halide (e.g., treatment with an acid chloride using standard conditions)
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di cycl ohexyl phosphi no-2' - (N, N-di net hyl am no) bi phenyl, 2-

di cycl ohexyl phosphi no-2', 6' - (di met hoxy) bi phenyl or tributyl phosphine) in a
sui t abl e wol2vants4g28. g. , tol uene, 1, 2-di nmet hoxyet hane, t ecrairyanobtassan or

di oxane) at a tenperature ranging from about roomtenperature to the
refluxing 25 tenperature of the solvent, or under mcrowave irradiation at
a tenperature ranging fromabout 70C to about 150C. Internediate (1-1e) can
then be prepared frominternediate (1-1d) by reacting with a strong base
(e.g., sodium hydroxide) in a protic solvent (e.g., ethanol or nethanol) at

t { f boyt
Cenper at (PUowed Y deatneu ot stz AbGeapIosRbPHb A5HeaOBRAIBE. pr epar ed
from I nt ghaegéddfee(ds a?aeam.}sbgetghqnaﬁwanhﬁéy |F|% .G&h arot.ctsb%hnax,@ WMH)_ an acid

chl oride using standard condi {1 ons) by treatnment fh sodi um
azi de or loteymediate lotpban thende tirngfopmed wiarthe @W@@ﬂ@egf@meahwagweue (e.g.,

triethyl n-protic solvent (e.g., DVF). Internediate (1-1f) can
t hen be ﬁrqurg%'gla?e a the Curtius rearrangenent to give internediate

(1-1g)5. 5The Raie RE-dulfonyl groopipan de iteoduveddntodaidretiate (H1ey) bettirat e (|- 1g)

to f d th d hi d
(Reb- So2- i meRetsfieuiy tetiog it Be ges e i REPRaR R SO BMnce base
(e.g., Nbéd?ﬁébleaéawm (@i, %m&ametmﬁé)hﬁmés%neé bBY¥é (&l N ethyikgnihenal
conpound (1) is then prepared by hydrolyzing internediate (1-1 h§. For

exanpl e, diispprapybethylantine or ﬁyfldlﬁe)he-’él‘t%iﬂ'@ gommeund (Ih iscthendscrared byt r ong base
(e.g. S\Ig{d‘l‘g}/ﬂﬁg ||ﬂéfrﬁl§ ﬁ{egqu) ;ﬂéoihlé?m%ala\ffpt 1 I'&‘?? feated in the

et hanol / ow provides an a I've procedure for

pr epali ngpresemauoids stodng bmqodeegemdlummdtrmmde)(u(nmmqt(em; prcamsoa\r&n) wher e
Rl repres nt s the Igi stulssti tuted phenyl). WD 2011/ 054828PCT/ EP2010/ 066659
0 HN\- - ﬂhﬁ oliwater).

Scheme 2 below provides an alternative procedure for preparing
compounds of the present invention ((1A), (1B), and (IC), where R represents
the disubstituted phenyl).
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NR3 W-R NHRBA RBW N R4. \---1rRSRARSRR5 000 |-2el-2dl-2c (1) Reduction
R2b-s02-C1 R2bs02. NO RBN-RI WR4-5 R 0 I-2f Schene 2 I nternedi ate
(1-2a) camoheiprepared fromthe desired am ne (SM 1) byprraEebegessss h
equi nol ar anounts of 1,1-bis(alkylthio)-2-nitroethylene in a polar

HiCS- o, .
3 SCH; R3 W NO activated >[W NO,
RS WH sm3  ROYN_NO2 malonate  RYL =
R4>[ N g /—CH
NH2 H o R5
SM-1 -2a L2b
P 1
HN-X NO, R . NO,
3 W N-R? R} W~ NH R® w. AL_A
RX,N/ | «— X UL — X N
R4 RS R* RS R4 RS
I-2e I-2d _ I-2c
(1) Reduction
l R%-S0,-Cl \2) R2%-S0,-Cl
RS0,
R2bSOQ.N,<O \NH H
rR:. W A NR! R’g{", YR
0 O
|-2f il
Scheme 2

Intermediate (I-2a) can be prepared from the desired amine (SM-1) by
treating with equimolar amounts of 1,1-bis(alkylthio)-2-nitroethylene in a polar
5 solvent (e.g., methanol, ethanol, acetonitrile, tetrahydrofuran, water or mixtures
thereof) at temperatures up to the reflux temperature of the solvent. A proton
acceptor (e.g., NaOH, sodium carbonate or triethylamine) can be used in the
reaction. Intermediate (I-2b) can then be prepared using conditions analogous to
those described in Scheme | above for the preparation of intermediate (I-1b).
10  Similarly, intermediates (I-2c) and (I-2d) can be prepared using the conditions
described above in Scheme | for the preparation of infermediates (I-1c) and (I-
1d), respectively. Alternative, intermediate (I-2d) can also be prepared from
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5sol vent (e.g., nethanol, ethanol, acetonitrile, tetrahydrofuran, water or
m xtures thereof) at tenperatures up to the reflux tenperature of the

sol vent. wWoponot@ss2acceptor (e.g., NaOH, sodi um car bonat @eCorEPReT0@E4EFY am ne)
can be used in the reaction. Internediate (I-2b) can then be prepared using
condi tions anal ogous to those described in Schene 1 above for the
preparation of internediate (1-1 b). 10 Simlarly, internediates (I-2c) and
(1-2d) can be prepared using the conditions described above in Schene 1 for
the preparation of interrredi ates (1-1c) and (lid), respectively.

Alternative, internediate (J-2d) can al so repared from internedi ate
(1-2c) uslnw@meﬁ@t%flaaﬁaaﬁwgrtaeéand@m eeshigrion Sﬂgd't'&b? ’g%ﬁ?ﬁ"éi’ &t r eat ment wit h

Fe/ NHAd .ﬁ'éht eﬂP{u}{ﬁ?ﬂeﬂQm@l in sHI:\)enft gé Pre‘fmh%udvﬁ‘él%y Réaclibh ith! | phosgene i n

non-protic sol vent diate (1-2d)” can be converted
di rect |y trinhesgenednpoonraiotic SQIM@tE(pI%SBMF)l nvention (I1) by using standard

d i L . Ki i foll db
{reating w ¢ pieediedfida) CARYS coRvEHES B8Rl aghfieblifia Bithe (10 SFC ™
sol verst (pregent inverttioar(b)yey hang)stanuatdneecpfcaemcoadména vhdlsieno@rmt@ thoge i et hyl

of 1 nt or RGN 3 4 adciplieard by @ath wihE Mested SoRa diptae IFEPT ol | Sued

by treat n@gnin Wshﬁat'iﬂe%rvféﬁf hiréhlo%rﬁaﬁ@h@) mﬁé)pr@gerfceld@mm ne.g.nh the

presence of triethylam ne ) to produce’ the i m dazol one internediate
(1-2e). metiwhammﬁ. diigapropy! et%ylamﬁ@rpw"udwét ed with the desired sulfonyl
ol or1 e (TR0 iSndiivel, thén i drlh B ARt 21y b Eh R flcltE) 11 The
presence of a bas gL, tri yl "am ne, o r'o am ne or

pyr i ditne)an amirspgrodp dellosved ipntreatdeent nzitbrha‘rwpaﬂmngldnaﬁc)azomq(é:[blo eal product
(1) can

above | n BteE e iy vl BPeRINEARTIER o BaRRe W MBS Rie . "

presence ialermedigt®(IRd)asttelmedate $-2d) ban thal inxicde)ed Witlatheagasreds proti c
solvent (e.g., ethanol [ water & Schene 3 below il ust rates Mﬁ ar ation
yGh) e Pz%

of conpo donyk chigrda (R - #pa gHikakle Rolvent (§ gePYTiding, er
(referred,k@ehdk si65% &. g"‘strHMI )amlNg‘edTls%'o%WetRﬁiaﬁﬁﬁe pry}?}ld'he)ttaen Scherre 3

also illustrates how one Cou prePare conpounds” of For (I'B) and (10).
WO 20151/ oFedespsrifarrprdeirtesssiate (-2f). The final product (I1) can then be

produced using procedures analogous to those described above in Scheme .
For example, intermediate (I-2f) is heated in the presence of a strong base (e.g.,
sodium hydroxide) in an aqueous protic solvent (e.g., ethanol/water).
Scheme 3 below illustrates the preparation of compounds of Formula (l1A),
20 where X is -N(R®)-, wherein R®is H (referred to in Scheme 3 as (lll). When R®
and R* are both H, then Scheme 3 also illustrates how one could prepare

compounds of Formula (IB) and (IC).
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9 0-s-cF3 ONO2 HNSi (CH3)3 WR5 D.-R5 R3-1-,,N1 nWR34,/ R4- |-3all2

NSi (CH3)3 R4 SM 4l Schene 3 The OH group of internediate (I-2b) can
be converwedotiwsas2kriflic ester by reacting with trifli ecampyawiosssss n t he
presence of a base (e.g., triethyl amne). The 5resultant internediate
(I-3a) can then be reacted with a desired aryl amne (SM 4) using
conditions well known to those of skill in the art (e.g., Buchwal d-Hartw g
conditions) to forminternediate (1-3b). Preferred conditions of the
Buchwal d- Hartwi g reactions include reacting internmediate (1-3a) and the
desired amne (SM4) in the presence of a catalyst (e.g. A Pd(OAc) 2), a base
(e.g., cesiu

10ﬁ8 rbonate), and a ¢igand (e.g.,
2,2 - bi s(dip lghosphl no) -NQ,110b¥®&pht hyl (Bl NAP)}\10 i J’_& nce of a
sui tabl e sojyént di oxapek,. 0 The tri met hylgi of ou%§1

I nt er medi gsg (N 3b) i's the¥repla dw tituent using
procedur es pael | -Rnown to ‘bs/ ski | i’i t he am®{ Fdriexanpl e, the

trinmethyl silylt2group nay b sylagti t WK @ isRoHge RY rchtl ng

SM4 l
rR2.s0, R R R
|
H-N HNOR‘sz SOl NH, HN—OR”’ NQ, HNOR”’
W / \ R5 4—-—--—2-:* W / R5 W / \ R5
3%)\‘ ,(\/N 3 N
R R4 o R R* 0 i ’RE/ ©
n -3d I-3c
Scheme 3

The OH group of intermediate (I-2b) can be converted to a triflic ester by

reacting with triflic anhydride in the presence of a base (e.g., triethyl amine). The
5 resultant intermediate (I-3a) can then be reacted with a desired aryl amine (SM-

4) using conditions well known to those of skill in the art (e.g., Buchwald-Hartwig
conditions) to form intermediate (I-3b). Preferred conditions of the Buchwald-
Hartwig reactions include reacting intermediate (I-3a) and the desired amine
(SM-4) in the presence of a catalyst (e.g., Pd(OAc),), a base (e.g., cesium

10 carbonate), and a ligand (e.g., 2,2"-bis(diphenylphosphino)-1,1'-binaphthyl
(BINAP)), in the presence of a suitable solvent (e.g., dioxane).

The trimethylsilyl group of Intermediate (I-3b) is then replaced with the
desired substituent using procedures well-known to those of skill in the art. For
example, the trimethylsilyl group may be substituted by iodide by reacting

15  intermediate (I-3b) with iodine monochloride and silver tetrafluoroborate in dry
DCM under an inert atmosphere at reduced temperatures (e.g., about
-50°C.) Intermediate (I-3d) can then be prepared from intermediate (I-3c)
reducing the nitro group using procedures well-known to those of skill in the art.
For example, intermediate (I-3c) can be treated with a reducing agent (e.g.,

20  sodium dithionite or stannous chioride) in the presence of an acid (e.g.,

20



15internediate (I-3b) with iodine nonochloride and silver tetrafl uoroborate
in dry DCM under an inert atnosphere at reduced tenperatures (e.g., about
-50C.) | nvernadisas2e (1-3d) can then be prepared from i ntermpdidinesssd - 3¢)
reducing the nitro group using procedures well-known to those of skill in
the art. For exanple, internmediate (1-3c) can be treated with a reducing
agent (e.g., 20sodiumdithionite or stannous chloride) in the presence of
an acid (e.g., hydrochloic acid). The final conpound (II11) can then be
prepared using procedures anal ogous to those described in Schenes 1 and 2.

For exanple, internediate (1-3d) is reacted with the desired sul fonyl
chl ori de ydoctoicacid); 1 hg fing| eeppeu ﬁUle?ﬁ" thenbe prgparediYsingr DVF) in the

presence GhcBdlas Gnbfbolus 14 friosbMscril ASctRNECParRY! Miikbapide or

pyri di ne) e conpounds and internedi ates described in the schemes above
can be i siotemmnediate(l-3b) inreasted with thedesiredpufonylchierides(R“r&P-6Rdng@l e, many

f th d . [ I I bl f
Form ng. BNaB RS E 35 R EtnRonTNIEY b Witserice &t aftieel bl BB S0 e aci
L ettt B s 0 o s o e
fo?pexarrpl e, ﬁblﬁ?ﬂfﬁ ?W%décérﬂgi)"&%ﬁdé?ée%waﬁ'%@ﬁadﬁ’ h},e %é]eme $t3ni ¢ aci d

hvdr of el : e : . ; ] vl g
o o € o e B B o R s Tor i
aci d, acetqrepetidg repiesgnio by lé@wlaﬂa).mwmnct(lﬁiafﬁ capabimelt floEminghy dr oxy
act ds suclki@aghiGh 'sane dafticady priarffcduidMl ' RELGaBR! SLidbadiibh SafE ! o

i carboxylic acids such as mal’eic acid or succinic acid, aromaftic
car boiy| i Rharoiateutically axsepiableoacid addition satts bbthetmemmoundaofiFdrmalapidhy | acet i ¢
o1 O, ARSI T et by AR b BB el 88 suon

1- hydr oxyzadrbehiene adidC Rydrolionie agki 6 ydraiotiy dicitk Witeo Btldakeingic2- 20
carboxylic acid, and sulfonic acids such as rre;ggnesul fonic ag?legi or

benzenes AGi$RNosaBetC agideard Qrganic asids. jor prasple PRt MeReRABMIMICOf For mul a

(rA), (l oidé)éuc%ril 5 fm&éﬂﬁ&{nac%?ibta'cfd?ﬂm'dgﬁorgé AERHHLES ;@Q%]&,Uélﬁﬁnaﬁé For mul a

t
(rA), (1B), or (I contain acidic, e.g. carboxyl roups, are also
capable oltydroxynagids suth as ldctin apigs eidric agidplartarie acidror raalisragidvaceut i cal | y

accept abl . SUGE { . d - i S HI %Lilg salts
I ncl ude n@?gﬁggglctésb?&pa cthl %@g}%EQP@M%@a#J@ﬁé+Eg¢P%\'Iggggrﬁ"t rr%t al
sal t s sucduchsassloshzoin agidt Bshiorohenzeigreesd, Wiphenytazktic acidsaittshengtacetitt s wit h
amoni a or _.pharnma eglt (ijcal ly. cceﬁt abl E r galgql c_amn n@s Ry het er OC}/C| i ¢ bases
Such as cRHEBPEIRIAEYIERY AL FHEREE & RYGIgRVRROIC JGL R MIPRIbREOIe o
prepared acid, 1-hydroxynaphthalene-2-carboxylic acid or 3-hydroxynaphthalene-2-
20 carboxylic acid, and suifonic acids such as methanesulfonic acid or
benzenesulfonic acid. These salts may be prepared from compounds of Formuia
(1A), (iB), or {IC) by known salt-forming procedures.
Compounds of Formuia (IA), {IB), or (IC) which contain acidic, e.g.
carboxyl, groups, are also capable of forming salts with bases, in particular
25 pharmaceutically acceptable bases such as those well known in the art; suitable
such salts include metal salts, particularly alkali metal or alkaline earth metal
salts such as sodium, potassium, magnesium or calcium salts, or saits with
ammonia or pharmaceutically acceptable organic amines or heterocyclic bases
such as ethanolamines, benzylamines or pyridine. These salts may be prepared
30  from compounds of Formula (IA), (IB), or (IC) by known salt-forming procedures.
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30 from conmpounds of Formula (1A), (IB), or (IC by known salt-formng

pr ocedures. It will be recognized by those skilled in the art that
t he conpowodsiiafs4g2Be present invention may contain chiracTmepéensssand as
such may exist in different isomeric fornms. As used herein, the term
"isonmers" refers to different conpounds that have the sane nol ecul ar
formula but differ in arrangenent and configuration 50f the atons. Al so as
used herein, the term"an optical isomer"” or "a stereoisonmer"” refers to any
of the various stereo isoneric configurations which may exist for a given

conpound of the present invention and includes geonetric I somers. It is
under st ood t hat Wil ke ipcegniged by thgserskillad indthe artdhatthe compoupds pbtheor 4

carbon at gkerfIRiHiBGay Benhit el BEntefAChNISS sEARRAY UK h affifsier comer s

or 10 racemates O@t e comnpouna. ) nanti oners are a palr o
st er eoi sosemeric fermsarAs nsed hengpe therfsrsdisamerst rajersitosiiftesenifcompaiungsher . A

1:1 mxtuge, pf. a.pair of ant| NS .l " L.C" M r termis
used to d%'g} 8%‘%& @%&ﬂ%gﬁe&uﬁ]ﬂr}&{ﬁggmgg@fegﬁbaérg%ﬂqeﬁ@t)é&lg.@gé_@%péﬁi somers"
are ster edfithoamurfis.t Altlo dxavseditierea e e “asyptiedlisemat onta but which are
not mrror-inmges pf each ot h«?r. The absol ute stereochem stry is specified
accor di ngStEoIsRmer; Fefers; g any pf the wargyisrsterag jsemRic GaRABURNANSWIIAR i s a pure

enant i OMefal BRIsE IR EAET BbMbbYndbf BRGesNtiMentidh RAB INBYdLEgshRétiti ed by
either Ror S, Resolved conpounds whose absolute 20 configuration is

unknown claemees. diési upseratgod thatey subsitueap emayi bepattached @t @i ahéret c@mer dfext ro- or
| evorot at 9 %ﬁoWHt&lﬂ e %F&(j?ﬁf W%ﬁ{?@n ﬂ%l@e!s?ﬁgnhbrﬁg%, ﬁhsﬁ&gom}éﬂf ngth of

¢ :
t he sodi um i heo Cer LAl e conpounds” descr erein contain one or
nor e Hesynmaeematescafithecempounades and nmay thus give rise to enantioners,

di ast ereoners,,.and.. ot het, st ereoi %Ereri.c fornﬁ‘aEglat may be .defi , In terns

d
of 25absol ute STBPEYBRENRLE Apairl sfrpoisgmers € NON-"SYRPEIWOEHE| i ed

ot her wi semirfd9mage®eteath ethet. A 191 Afidlie by pait bPBnaitRNME8M at 0 i ncl ude al |
such possible jsonmers, including racemc m xtures, optically pure forns and

i nt er medi Aeeemicx mixtee. Ty ek is ysed to Jesigngte afagemis mixturgmhielenay be
pr epar ed é@rggri&ﬁi ral synthons or chiral reagents, or resolved using 30
conventi o echniques. |If the conmpound contains a double bond, the
substi& uent ndPidsterGomoniers’ carei gencatsiomers tfatharge ableastind asymmetiic a

Rt 3 W TN R R VA e
Conpoundsstefedchemistiyas spedcifibd atcardingad the) Cahpsingela PrelogR-8adystegn.as donor's
and/or ac\xﬁ.%%%r §o$8£unh ics]I raO Lﬁ’g e%%ﬂggmgwhebsetefe% ﬁgrln?str?{fat fe%tr:mcﬂgaico_
carbon may be specified by either R or S. Resolved compounds whose absolute
20 configuration is unknown can be designated (+) or (-} depending on the direction
(dextro- or levorotatory) which they rotate plane polarized light at the wavelength
of the sodium D line. Certain of the compounds described herein contain one or
more asymmetric ¢centers or axes and may thus give rise to enantiomers,
diastereomers, and other stereoisomeric forms that may be defined, in terms of
25 absolute stereochemistry, as (R)- or (S)-.
Unless specified otherwise, the compounds of the present invention are
meant to include all such possible isomers, including racemic mixtures, optically
pure forms and intermediate mixtures. Optically active (R)- and (S)- isomers may
be prepared using chiral synthons or chiral reagents, or resolved using
30 conventional techniques. If the compound contains a double bond, the

substituent may be E or Z configuration. If the compound contains a
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5 crystals wth suitable co-crystal fornmers. These co-crystals may be
prepared from conpounds of the present invention by known co-crystal
form ng pwoeedusess Such procedures include grinding, heariErgo10/066659
co-sublimng, co-nelting, or contacting in solution conpounds of the
present invention with the co-crystal fornmer under crystallization
conditions and isolating co-crystals thereby fornmed. 10 Suitable co-crystal
formers include those described in WD 2004/ 078163. Hence the invention
further provides co-crystals conprising a conpound of the present

I nvention. The conpounds of the present invention include
i sot opi calipybstited sycleaiyl theoeyclgalind sHbgieenmayhavesa 6is orbran$-epl aced by

atoms h aV&d?ﬁigh%oﬁ?"ﬂﬂ tAdtoMeHE formé' IREAIso Wn% '

ndeH neludegs or mass nunber
different frdmthe atom c mass or nmssS nunber usua ound i n nature.

Exanpl es of i deeropewndsuefithelinvention thadicostagngioups ivapablebaating 8 t he

i nventi on, conpr.j i.sot f ar bon, such
as '3C an r?g%ah:ifﬁf8?%{)‘38@2@5&%{?5%%%%%? F%gﬁén(ga,spas% Ecﬁﬂggﬁfﬂglg%l odi ne, such
asdlig% 2@ﬁ$tdh Isa]ﬂiﬂisuitabﬂé ﬁ@ems:t%azigcﬂma:l. 'llﬁielb%eﬁmlcr%ﬁlshmy@ggprepaxgu fegm 150, 170
an , osphor us,, such as. ., and, su ur, as , Substitution

Wi th heaviabounds ot the prasenbiovamianby [mews ca-chystal owyng progedUEss: « ain

t her apeut$@craﬂbaea@9§%¢1@&@%ﬁﬁmg?,fﬁéaﬁhgr&%@ﬁurﬁrﬁg,aémhieqtin‘gt, apility, for
exanpl e, increased in vivo half-Tife or reduced dosage requirenents, and
hence 25 ¢aija@@gin splkitipd gompoypds ot thequragent ivention v be@arqrystalaba ed

oo el AR ARAAl RN MBS BRSEARRI Y B BB ed, c..
anal oousSuitabléros-eryséa doinerd inaiuddthoae desgribred inyVEX2004/@%8168d Hereear at i ons
et ons e Po AR A DA Pt AR e und Brdletfe 0 o
invention.
The compounds of the present invention include isotopically-labeled
compounds wherein one or more atoms are replaced by atoms having the same
15 atomic number, but an atomic mass or mass number different from the atomic
mass or mass number usually found in nature.
Examples of isotopes suitable for inclusion in the compounds of the
invention comprises isotopes of hydrogen, such as ?H and 3H, carbon, such as
"¢, 3¢ and "C, chlorine, such as *ClI, fluorine, such as 'F, iodine, such as "%
20 and '®I, nitrogen, such as "N and "°N, oxygen, such as "°0, 70 and '®0,
phosphorus, such as *?P, and sulphur, such as **S.

Substitution with heavier isotopes such as deuterium, i.e. ?H, may afford
certain therapeutic advantages resulting from greater metabolic stability, for
example, increased in vivo half-life or reduced dosage requirements, and hence

25  may be preferred in some circumstances.

|sotopically-labeled compounds of the present invention can generally be
prepared by conventional techniques known to those skilled in the art or by
processes analogous to those described in the accompanying Examples and
Preparations Sections using an appropriate isotopically-labeled reagent in place

30 of the non-labeled reagent previously employed.
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The conpounds of the present invention may exist in unsolvated as well as
solvated fornms with pharmaceutically acceptabl e sol vents such as water

et hanol , wodotihs4d28ke, and it is intended that the invertcrer2eohsase bot h
sol vat ed and unsol vated forns. For purposes of the present invention,
solvates (including 5 hydrates) are considered pharmaceutical conpositions,
e.g., a conpound of Formula (IA), (IB), or (IC (or a pharmaceutically
acceptabl e salt thereof) in conbination with an excipient, wherein the
excipient is a soIvent The present invention is also in relation to
a pharnaceutlc osifian co oun of the present invention

A CO
and phar maceut ‘qu9 qQugsQf fhe Bpr eé‘ E\V%P hyrsolvatedaam®l general Iy
i ncl ude béwaoéted%ﬁﬁs RN hemh Sceulicalya PdHIésolfréﬁtE%ﬁ%h adlwa\tsnt s, flavors,

colorants, glidants, lubricants, preservatives, sorbents and sweeteners or

conbi nat |etheeql amg theoike, And jtis guendest that mlnvent@nmrelprace@oﬂyswatedg a
Somound &y b eg Riths! HIPERASOA Bl BresBhl kol UfAlesYindRhEL 1t

Suitable carrier exci skill ed
in the arhyctuaés)a@cmlmdmecephaﬂnsacmmubalamnqmsltmh;de gt, escormpowgsl, ofnat er

sol ubl e d/ or bl e ner dr lic or drophobi.c. materi al s,

oo ot o Feintia DATAE) of (ES (AR bRt el Ao S BaRA on 1 | or

di | uent Oéorﬁmﬁaﬁbrewnhuﬁ@icwédt WedeNfthexeigidi® is'Baakepnd pur pose for 20
whi ch the compound of the present invention is being applied. Solvents are

general Iy sel eﬂweseatéaveml%ld%@m@ relatienyta aeaawwl%w@maltl% in the

art as saidgy, e|:§ @(jfg% chpREnad oftHY ﬁﬁegFﬁlqn &t%nWarﬂa@e@%? saf e

sol vent s ar tOXI'C aqueous” sol vents such as wat er ot her non-toxic
sol velx s adeeptaieeexaipiablse or miscible in water. Suitable aqueous sol vents

I ncl ude wat er nol . .250r opy| | ycol ol yet hyl ene glycols (e.qg.,

PEG400, PECBO@“?{""E’?E excawaﬁ%%e?%ei@%ﬁaﬁf%ﬁP@E%q@“ﬁ@?ﬂﬁﬁFeﬁ%sons may al o

i ncl ude adisintagrants fillesd, fodluentssflavrs,i blargnieg glidants, Jubricastsant s, wetting
agents, |ubricating a nmul sifiers sus preservati ves,

ent s end| ents
ant i oxi da?f?§ewﬁbﬁuﬁﬂg’eé‘b%ﬁ'ﬂiswﬁ?tieﬂﬁﬁt%r comlg ﬂghﬁ col orant s,
sweet eners, peX fypibal toradfdtion: is PFéﬁé‘Péd B nﬂﬁﬁ@fascd?ﬁ%tﬁﬂ &ttﬁébré@%ﬂ‘t’m addi ti ves

to provide an elegant presentati on of he drug (i.e.,

15 invention and a carrier, diluent or excipient. Suitable carriers, dlluents and
excipients are well known to those skilled in the art and include materials such as
carbohydrates, waxes, water soluble and/or swellable polymers, hydrophilic or
hydrophobic materials, gelatin, oils, solvents, water, and the like. The particular
carrier, diluent or excipient used will depend upon the means and purpose for

20  which the compound of the present invention is being applied. Solvents are
generally selected based on solvents recognized by persons skilled in the art as
safe (GRAS) to be administered to a mammal. In general, safe solvents are non-
toxic aqueous solvents such as water and other non-toxic solvents that are
soluble or miscible in water. Suitable aqueous solvents include water, ethanol,

25 propylene glycol, polyethylene glycols (e.g., PEG400, PEG300), etc. and
mixtures thereof. The formulations may also include one or more buffers,
stabilizing agents, surfactants, wetting agents, lubricating agents, emulsifiers,
suspending agents, preservatives, antioxidants, opaquing agents, glidants,
processing aids, colorants, sweeteners, perfuming agents, flavoring agents and

30 other known additives to provide an elegant presentation of the drug (i.e., a
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conpound of the present invention or pharmaceutical conposition thereof) or
aid in the manufacturing of the pharmaceutical product (i.e., nedicanent).
The for mavet2zonms4sry be prepared using conventional di seormrPRen/o0s6s69 M Xi ng
procedures. For exanple, the bulk drug substance (i.e., conpound of the
S5present invention or stabilized formof the conpound (e.g., conplex with a
cycl odextrin derivative or other known conpl exation agent)) is dissolved in
a suitable solvent in the presence of one or nore of the excipients. The
compound of the present invention is typically fornulated into
pharmaceuti cal dosage forns, to provide an easily controllabl e dosage of the

drug and QQB“@QW of{e prrseshinven 'Q'D%Plé@'ﬁ]ﬂceﬁwl @_amnoy't'ﬁaﬁmfsam% agfoduct.
The conpggithd %nh?atglﬁﬂ?ﬁatb?! Ifﬁfrﬁéﬂéélkiﬁgl Brobgcr(pe] rsicipagar forms sel ected

froma group conpri , troches, |ozenges, aqueous or oily
suspensi ons, oihe fisgnulatipas otay heeprepagd using denventionaldissoiydion and enul si on,

creans, Sspra rops.. di ' [ l.es, ' ' hard or
cort gl Thde itk 8 tes oSl e A8 BCA g YubdRRY 2. cAHHOE B thd
c]?rrp0$' tLlpresérg_rimﬁémmlcﬁts':]abil)zeﬂgb:jmppthf:@ﬂrnf 'mudnm_.g)ecqmplbagﬁtﬂl a; n a variety
of ways dependi n on the t use r m ni sterir e .drug.

Cenecar | yovoiexiiih dTRafye oppber KAWT GAMPIRNEIAE 208 OIS S SOMEHAA oy

deposi t eds jifaBlefddhvdriith tHApEBERLH biCetle dranbid érthe @x@:ipiem.am edmpatied f or m
Suitable 20 containers are well-known to those skilled in the art and

i ncl ude reftte pEasent iiyenéen isdypically fopntiatedinihahamaseytical dopage fora¥poul es,
| ast i , | eyl i lyi T, ' | so incl ud
B aror SHoyiBE 28 ediy CORFA eI dtkdaor he Brugialfy EUNEWRPBRY aF B2 | 1€ ¢

t he pHckaglegartranddzisily bandiebblequodaitner has deposited thereon a | abel that

descri bes the contents .of the 25 nt ai,ner,.. JThe | abel mav.al so i ncl ude
appropriate war qﬂjgposmon s gﬁﬁ'gf%@ﬁia%‘HG@ddF*°t‘f?é'°HPé’?éﬂ@é/f‘?{m?m lon are

usef ul assdpgitéd RoAPEGraS ¢compriging EdiatPROshes, lozeaye® tiquebas oflbmeases or
conditions related to the hytperactlwt of MEK, as well as diseases or

\ /I 1Y gl )
condi t i orfiSRER%IPES iNtFentHRatehfgakAelian deplifregeasAPsHIeT RNuIsign, Gepmst her

aspect, tglﬁg*rafsgg,id?g’bér’]rﬁbﬁiﬁoﬁmdéfs Br GRIrURsE, ERfudibR ﬁﬂ'iﬂ Gt sdfgeRse or

conditionrelated to the hyperactivity of MK, or a disease or condition
nmodul kit edcapgulescsSWHEES @nd &lidies. conpri sing admini stration of an effective

e e . flngPac B4 BoRgh bl ot i b v °
i nvent i onpackiagéd in 4 vadetyssf heaysidepehdiagiupog the method used for administering
the drug. Generally, an article for distribution includes a container having
deposited therein the pharmaceutical formulation in an appropriate form. Suitable
20 containers are well-known to those skilled in the art and include materials such
as bottles (plastic and glass), sachets, ampoules, plastic bags, metal cylinders,
and the like. The container may also include a tamper-proof assemblage to
prevent indiscreet access {o the contents of the package. In addition, the
container has deposited thereon a label that describes the contents of the
25 container. The label may also include appropriate warnings.

The compounds of the present invention are useful as both prophylactic
and therapeutic treatments for diseases or conditions related to the hyperactivity
of MEK, as well as diseases or conditions modulated by the Raf/Ras/Mek
pathway.

30 Thus, as a further aspect, the invention relates to a method for treating a

disease or condition related to the hyperactivity of MEK, or a disease or condition
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S5proliferative diseases, such as cancer, conprising admnistration of an
ef fective anount of a conpound of the present invention. Exanples of
cancers iwolud@sim2s are not limted to: angi osarcoma, fiPorEP2010066559
rhabdonyosar coma, |iposarconma, nyxoma, rhabdonyoma, fibroma, |ipons,
teratoma; bronchogeni c carci noma, squanous cell carcinons,
10undifferentiated small cell carcinoma, undifferentiated |arge cel
carcinoma, alveolar (bronchiolar) carcinom, bronchial adenona, |ynphons,
chondr omat ous hanl art oma, inesothelioma, esophageal squanous cel

carci nong, |6|Ogﬂ sarconm, |eionyosarcoma, ductal adenocarcinoma,

i nsul i normadulgt hediaK cassade, rﬁ?ﬁ?i’”siﬂgpﬂﬂfﬁ'msé’ta@ﬁﬁ@ﬁaﬁﬁge§m | bowel
car ¢l ol Gnbimific afruif 819 EBRBOIRARS Ebﬁ%ms%m)b{lg Lorlgfi omyom,

hemangi oma, 11’ poma, neurofi roma enoma, Vil l ous
adenoma, pramaceuticallWacoestablersadt thereohr obl ast oma, | eukem a, bl adder and
uret hra squanmoys_cel |l carc¢in t r.ansiti.on cell

adenocar ci no @glff#r?ﬁgr?&pe? '8}%%"“%‘&8@%%%3 }a(?cﬁ@)ﬁ&e%fgﬁat ocar ei noma,
chori qcarﬁrbmmveldﬁﬁs%bl $uchl aC€aricet,ajopnprisiny adifinistRitioadt anraffectidienomat oi d
tunors, at oma (hepat ocel J.ul ar carci nomag, chol angi ocar ci noma,

hepat obl BWHO eRund ¢fithe p&’cf@%l?é(e" ngi oma, Osteogenic sarcoma

(Osteosarconﬁ)Exan%queﬁe% Jelré)r{fe fak@ﬁsfmﬁi?ed P aRgbeaROARITR, EWing' s
sarcoma, malignant [yin eticu um cell sarcoma), nultiple nyel ona,

mal i gnantf bypsarcomal rhabdnmyoaar@pn‘@rrhpos@ac@naemmmaf rMbdomgm@ocartu | agi nous

ex05t 05 e oSl g AR LroHIRRGL AL LaRI T, sENRGLERLY LI g, oSt ool d

def orn anmduﬁfaehtm'ed rsmallmemloagnmaapmmmrghilamﬂﬂarges:ell gatcimorga,ona,

medul | obl gst | nona I neal o , Iloblastona
Tl t1 1 or rAVSHAEbr SRrnanlan SETTURRE. EAEAARONT (HOBS SirrareBAGUR « ol
tunors, %dworﬁﬁrlﬂeﬂﬁhéﬁﬁm@r%haw'sﬁga@ms c8ll camongadonet ri al

carci noma, cervical carcinoma, pre-tunor cervical dysplasia, ovarian

carci nondelogy%a@oey%tlﬁaweée{p@maoﬁactah@fiemamm@ JasHBeEai nong,
granul osag P%@%ﬁlonﬂ%\elglasﬁrfﬁgﬂ{as ’VH)% 3 %'ldmétﬁygﬁcgsﬁﬁh oWaIRar2inoflY fMfdrg] nome,

nmal i gnan rat ona raepi t car Cl nona, adenocarcl nonsm, mel anoma)
vagi nl  cadesnocarginorear€arposits, saymmgdewnwmﬂmnfar(mmwmwha

| aken N8I, Rt SR b ekl VIR adBfbing, B RfBIE i o
nmyel opr ol tuirkr fiepheolsiasionts Seukeria, mé@denaehmthrﬂuqbawdwa@ kel tarcindyme]r one,
Hodgki n' s di sease, pon-Hodgkin's |ynphoma, nalignant rrphoma rral I gnant
mel anorm, ransitignal cel| Cifﬁ'r"é’rfﬂ?oﬁﬂe“%ﬁf@ oMy $e/} %‘ﬁré‘&‘? a.fpryegal

10der mat ofdrBhehm, té?ﬁio‘éhfbﬁ*norﬁé%Hﬁ%bércurﬁlﬁ?a A FHRbPEIIERcindig, conpounds of

the present 1nvention nmay al so be useful in the treatnent of other diseases
or codi tf’ bseadersina, edenomateid hypersa bepatoma (Gepatekeliaiaugarciaoma)f ur t her

25pect . RS AGEeh Bl A8 bt HEBaboRbf SELIERS, Mndhdlbag: oo

sel ect ed rom< Xeno or gan 'or mar r ow
15t r anspl esteéggenig sarcoma; (ostebsaniria)) mhtignarihﬁbrmlsmlsilcaytdma tis; cystic
fibrosis; ., . . .

chondrosarcoma, Ewing’'s sarcoma, malignant lyinphoma (reticulum cell

sarcoma), multiple myeloma, malignant giant cell tumor chordoma,

25 osteochronfroma (osteocartilaginous exostoses), benign chondroma,
chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell tumors,
osteoma, granuloma, xanthoma, osteitis defornians, meningioma,
meningiosarcoma, gliomatosis, astrocytoma, medulloblastoma, glioma,
ependymoma, germinoma [pinealomal], glioblastoma multiform,

30 oligodendroglioma, schwannoma, retinoblastoma, congenital tumors, spinal cord

neurofibroma, meningioma, glioma, endometrial carcinoma, cervical carcinoma,
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conplications of diabetes (including diabetic retinopathy and di abetic
nephr opat hy); hepatonegal y; cardi onegal y; stroke (such as acute focal

i schem c wonok@saszd gl obal cerebral ischem a); heart fapcume0190pdsse shock;
asthma; chronic obstructive pul nonary disorder; Al zheiner's disease; and
chronic or neuropathic 20pain. The term "chronic pain" for purposes of the
present invention includes, but is not limted to, idiopathic pain, and

pai n associated with chronic alcoholism vitam n deficiency, urema, or
hypot hyroi dism Chronic pain is associated w th nunerous conditions

i ncluding, but not limted to, inflammtion, and post- 25operative pain.

As used hefedumorcrevicas dysplasiar eyaiian rgiRPma, seroys SyPdereLaFinAMAuner ous

condi ti ong, Wal,Go ckﬁﬁ%ﬁﬁéﬁa&%%rinarﬁra?lﬁfosla'tﬂéééf%eﬁﬁlmbl‘%f b@ﬁﬁﬁlbgﬁ? cell

post operative pal burn pain, gout, trig

neur al gi atunaorsitdysgermieone, araligpasitteatomai intrpepitheliabcaraingims, di abeti c

neur opat h | exus avul sj eur omg 30vasculitis,  viral,infection, crush
nj ury, - cRRCAEIRosTA; MRANgmaY e cign T Setcing g MBI AR ner ve

i njurys be(fe\fvﬂﬁvoﬁmehmidrm%raaéorﬁ@r mupuawab@&amrﬁé@mambhmwous
system the i nvention nay EPE‘PEWI as antiviral

agent s fdmy?ﬂoéjabnl:@'"iﬁ raﬁPteihﬂ’I"BB?IP'éﬁ%c @HEW"%C ‘\V'CW FYlcleplssmia, r us (HBVY)
human pap@éf&%l%%%@als@a@f@ W&H%QW&&A"M@MQW%% dFgmé,ei n-Barr

virus (EB e i nvention e useful in the
t r eat nent Hodigkie's idisease snopklodkis sdymahwmagmllgmntMpmammahgr@nt aut oi mmune

i sease ARATPREE bERGE PRdng e SRR, Qs AEG8%8;  ° 0 be”" ©
advanteagedermatofibrdmian keloiis, pberiastyyaad meucdblastempr esent i nvention in
conbi nati on WI h at | eas ‘Pfqﬁﬁaddi t honal har maceut i cal t her apeuti c)

agent (e.g. SFRTPR EFSet 'NYEPYeR ay §°a ?f”??fb'f'@afh?y used in

chenot her@@athenibfsom@m@éage%r é&iﬂ-tﬂfre&emed HRBHyRErdsavitydss MERI ni st er ed
ei ther simultaneously with, or before or after, one 15or nore ot her

t her apeut Thusa @&t fusther aspast, dﬁﬁl'ﬂ)@l"}'on relatesdangonathogrof tieatpert¥fid i nvent i on
i o r b0 SISl ST SR BB RRNGY L
ot her 15agetnarisplant) rejectlon osteoarthritis; rheumatoid arthritis; cystic fibrosis;

complications of diabetes (including diabetic retinopathy and diabetic

nephropathy); hepatomegaly; cardiomegaly; stroke (such as acute focal ischemic

stroke and global cerebral ischemia); heart failure; septic shock; asthma; chronic

obstructive pulmonary disorder; Alzheimer's disease; and chronic or neuropathic

20  pain.

The term "chronic pain” for purposes of the present invention includes, but
is not limited to, idiopathic pain, and pain associated with chronic alcoholism,
vitamin deficiency, uremia, or hypothyroidism. Chronic pain is associated with
numerous conditions including, but not limited to, inflammation, and post-

25 operative pain.

As used herein, the term "neuropathic pain” is associated with numerous
conditions which include, but are not limited to, inflammation, postoperative pain,
phantom limb pain, burn pain, gout, trigeminal neuralgia, acute herpetic and
postherpetic pain, causalgia, diabetic neuropathy, plexus avulsion, neuroma,

30  vasculitis, viral infection, crush injury, constriction injury, tissue injury, limb
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For exanple, a conmpound of the present invention may be adm nistered 20

si mul t aneously, sequentially or separately in conbination with one or nore
agents selvecvmdsisz2em chenot her apy agents, e.g. mtotic ipomiBEPR410066652Ch as a
Docet axel (sold under the tradenane Taxoteree by Sanofi-Aventis), taxane, a
vinca al kal oi d, paclitaxel, vincristine, vinblastine, vinorelbine or

vi nfl uni ne, and ot her anticancer agents, e.g. cisplatin, 5-fluorouracil or
5-fluoro-2-4(1 H 3H) - 25pyri m di nedi one (5FU), flutam de or gentitabine.
Such conbi nations may offer significant advantages, including synergistic
activity, in therapy. A conpound of the present invention may al so be used
t o advantajButatiogcanthnenneiniirniatwesn e perinheralnaryqus sisteB addi®unds. Such
ant i pro'ééﬁﬁé@bé%%u§g QERpuUnds i nclude, but are not limted to aronatase
inhibitors; an |estrogensf t opoi sonerase | inhibitors; topoisonerase |

i nhi bi tors; niGompawndseofdbeiinentionpayraiso belusgfuhas mgticicatagentssfor hi st one

deacetyl gse ,inhi.bitor ch a 89:..c ound i i nduce cel |

differ en?‘lr%qqn@nv"ah g@%@?@é %”8'}8? 5@?;6%@'8?5}3%% ﬁﬁ@; ﬁWﬁﬁﬁlﬁ%i ors; nroR
i nhi bigt 8rﬁcusqumV)agyta@@@albwira@g%wpmnasﬁﬁsteiarsdrm”rwmw)les; gl Eti n
conpounds; conpounds targeti ng/ decreasing,a protein or 5lipi I nase
activity and f .’f‘ﬁgﬁ‘”éasn‘?i hﬁg’ﬂjﬂ B@ﬁﬂ@k@ﬁ%@ﬁﬁ’g?ﬁ" Hbt{#'ﬁd[ﬁ?&@e&h?fch t ar get,
decrease (@ktdndBisDpsoridits, afbigid Eont@ét RrPaRligidut@mmiid diselgsphat ase;
gonador el i n agoni sts; anti-androgens; nethioni ne_am nopeptidase inhibitors;
bi sphosphathetossleresispog inflammatopobeweldispasesr e.g. &mhs diseasg atdve

ant i bodi eS5ic %ﬂpﬁE@ﬂ se inhibitors; inhibitors of Ras oncogenic i sof orns;

t el oner aseC 16! AAFDI ors; proteasone inhibitors; conpounds used in the
treatient of Haretialndgstanoced, iiignaybeeslvantagpousitisadvhinister thegempaoladr ease or

! gt i Sl Mgl L "
di nnet hyl giyrimaeetdiod %ﬁtﬁ@mf@uﬁ'@@ehﬁ(@{g.ggh%ﬂ%dﬁ%éi agerioeaBjieb) . | Pl - 504,

15 CNF1010, CNF2024, CNF1010 from Conform Therapeutics and AUY922;
in

t ennozol dheTapy tyni ed injghgatherapy)ndilbe spepernd phihepresedt such as

SB715992 ; f d Lt KL i ! t A reomzi ne

from ConnI ?%@EééﬁggéféK [ nﬁ @I tgﬁﬁ%g%ﬁ‘éh&fﬁs" ‘:\’Z‘Q@E&&@@%%@Fg)gﬂe such as

RAF265; EmMbienetbestherandutic agient(s a Alternatively stherdompounded thelprasedt uct ase
invention may be administered separately, by the same or different route of

administration, or together in the same pharmaceutical composition as the other
agent(s).
For example, a compound of the present invention may be administered
20 simultaneously, sequentially or separately in combination with one or more
agents selected from chemotherapy agents, e.g. mitotic inhibitors such as a
Docetaxel (sold under the tradename Taxotere® by Sanofi-Aventis), taxane, a
vinca alkaloid, paclitaxel, vincristine, vinblastine, vinorelbine or vinflunine, and
other anticancer agents, e.g. cisplatin, 5-fluorouracil or 5-fluoro-2-4(1 H,3H)-
25 pyrimidinedione (5FU), flutamide or gemcitabine.
Such combinations may offer significant advantages, including synergistic
activity, in therapy.
A compound of the present invention may also be used to advantage in
combination with other antiproliferative compounds. Such antiproliferative
30 compounds include, but are not limited to aromatase inhibitors; antiestrogens;
topoisomerase | inhibitors; topoisomerase |l inhibitors; microtubule active
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20i nhi bitors, S-adenosyl net hi oni ne decar boxyl ase i nhi bitors,
antiproliferative anti-bodi es or other chenotherapeutic conpounds. Further,
al t ernat iwel2y11a154828 addi ti on they nay be used in conbi nacrmp2evoiobsess her
tunor treatnment approaches, including surgery, ionizing radiation,

phot odynam c therapy, inplants, e.g. with corticosteroids, hornones, or
they nmay be used as 25radi osensitizers. Also, in anti-inflanmmtory and/or
anti proliferative treatnment, conbination with anti-inflammatory drugs is

i ncl uded. Conbination is also possible with antihistam ne drug substances,
bronchodi | atatory drugs, NSAID or antagoni sts of chennoki ne recept ors.

The termecyn aa@ygﬁng sPIMpPuNds histede Heaestylape inttkitors. sugh@snpound 30

uht oh | AN @libo: nStRie YicPRALS b fifieterfiatibn BrdcBNel, Ty ERoRYgdSe

substrates an rost drone and estos erone rone :
respecti wehwltoFEhMMBnmhlbitm"s uaEOR inhibitoss, such b MARED T aninespasty, especi al |y

at ane- stan sta and for nestane._an i C eroi ds,

especi al I'S’f' ﬁ@ﬁﬁ%é{ r}ﬁ%poq% SOMPRIES taﬁ%‘?‘ (iﬁcu?%st' ﬁ]pg@a"}él | ost ane,
t est olact lipi¢ kinksé @k@m@zaﬂderunher @lﬂﬁhﬁgloéaﬁib@bﬁip%unwaﬁiﬁmimhe vitileh | et rozol e.
Exenest ane can be adm nj stered formas it is marketed, e.g.

under t hetafge{geppipasepicnpibitithe PSW?&sQfMOI%'hob@'QMPﬁP@ 18$&d, e.g., in the
form as '¢ dc?%ovawé‘dcﬁwsts E‘arﬁlaarﬂﬂg ng; %tﬁ(oﬁﬁ@%iﬁgbmhnﬁﬁ&éozm e can be

adm ni ste in the formas It Is market un-der
t rademar kbimmhona@gt blobp@lc@l tespobee amdlfmrs.tant@dollf%ragve aptibadies;f orm as it

k b
Gadm ni <feharinde b HhSIoRS 8RS bR Rorchil! RASEERT °, 1
t r aderoar krnﬁiﬁlmpmtem:nhmﬂdm ampcends nisde ircte teeatment of stered, e.g., in

the form as S ket er the tr mark ORI METEN. A

Conbi nat | Bemaloladi MAgGAas Solinoids W'l TetdstoidRese, AUDM BRI nt whi ch i s
an arorrat@aﬁu*ahlrmat Q{lchﬁsPNU41QUH§bQN|ﬂh$lﬁfdﬂésuéHa§ he-AKggi7ent of horrmone
recept or positive tunors, ﬁﬁ 15breast tunors. The term

"ant i -est@'!yb%'ﬂmoﬁﬂﬁséa"vl@ﬂe 3802085 1¥dPMAG@dound whi ch ant agoni zes t he
ef -fect Oénfé?%ﬂ@g r@(ﬂ%i% 24 rﬂ@%rgﬁﬁfd%tn%rmkﬁﬁ{eﬁscﬁb%l r[Piigtel udes, but

i's not vest ral o ene and r IOX|fene
hydr ob‘.hl oCN&4010Q, @NEZ@% Cﬂ‘élﬁ‘lﬂjl@ fachni Gordomma dherapgutics and APYO@2m as it is 20

k d, d f d
bo aan n, eristoipige TEMRPARCRABHA, Spralé BrafeinifnBicly, SuhAY SRaTEOeE O °2"
Zr gggngrlléo ?BﬁM1ﬁm®“ﬁr}?glt¢§P her t)QﬁmﬂIdmgm"ﬁmf)or m a"sm??n: 2 #gr ket ed,
o e PRSI NGB 86 BEAB35 A b T HUch At | o
conpri si leAFZGé‘Qf@Ghﬂﬁd’é?@L‘éﬁtﬁexﬁéﬂﬂ&%n%hﬁ&s I fboRlic@Blide Rduichaien i's

particularly useful for the treatnent estrogen receptor positive tunors,
e.g. 25}ealghlb!tgmaSsadenosylmem@nmrdﬂcammaaﬁdmmgm artiprelderativeci n rel at es

Lo any Substansies BLRccReRBRAbL SRk doRitbt] Parhoe bmlaobisal i fect s of

andr ogeni ¢ hornones and 1 hc tam de (sold
under t headditictetheyesay\bé asel m’nﬁcrrhblaat[brﬁmthnamirtmm dr@atnidnit am de (sol d

EAREETEE T TR BTN EE TS o I

implants, e.g. with corticosteroids, hormones, or they may be used as

25 radiosensitizers. Also, in anti-inflammatory and/or antiproliferative treatment,
combination with anti-inflammatory drugs is included. Combination is also
possible with antihistamine drug substances, bronchodilatatory drugs, NSAID or
antagonists of chemokine receptors.

The term “aromatase inhibitor” as used herein relates to a compound

30  which inhibits the estrogen production, i.e. the conversion of the substrates

androstenedione and testosterone to estrone and estradiol, respectively. The

29



The term "gonadorelin agonist” as used herein includes, but is not [imted
to abarelix, goserelin and goserelin acetate. CGoserelin is disclosed in US

4,100, 274vendiioam28e admi ni stered, e.g., in the form aspct/EP2010@6d684 ed,
e.g. under the trademark ZOLADEX. Abarelix can be fornul ated, e.g. as
di scl osed in US 55, 843, 901. The term "topoi sornerase | inhibitor" as

used herein includes, but is not limted to topotecan, ginatecan,
i rinotecan, canptothecin and its anal ogues, 9- nitrocanptothecin and the
macronol ecul ar canpt ot heci n conj ugate PNU-166148 (conpound Al in W99/

17804). Irinotecan can be administered, e.g. in the 10 formas it is
mar ket ed, teemgnclygess but isenat dignitedde I@t@!dﬁmlaw(?éﬂip@@éﬁﬂ% sremestane

admi ni st eéﬁdjforﬁle%agef[dérdtmme?ér?fc.mlé'i'snbﬁ sfe?o:ﬁ? é%ﬁ{?%gally"anﬂno 0Mimide trademark

HYCAMTI N. 0opol sof ner ase used herein
i ncl udes, ragigthimideyqyridoglutedbinide. tthilostanet test@gdbnedetekariazate, doscaokebi ci n

(et 19l 0% SRR TGS . St pe HITRARE By, 9 '

| osoxant r pedorraad it i enarketeghé gl ahderithe sragienpes ARDMASIN. eﬁoméstdne Et oposi de
can be admnlstered in the formas it |s market@dd ﬂ’ under the
t r ademar kCaare® e'ﬁﬂ%ie sindbe ferm e itigmarkeled, 8. U 9(5"“? ade@arkor m as it

i's market EE‘I:jTRR@)N e t%&@gaﬁ bedRmRhkeM ?@Ee%pﬁ@fgmas i M4KBledl N can be

adm ni stere ) ormas it Is mar .g. under the tradenark
ADRI BLASTe.§. bi- dﬂomwmdQn\arkE}sﬁEMA; Anestrarclesande adremat%r@d egdg.inthe t he form

o 1115 BRRKRIER mEndiect BUET ek UETE ARIEEE| Gtk dag i 1 can be

adm ni st rmas It 1's nar € trademark
ZAVEDS. Mmmmaateupeg aamé)ﬁ)ni’ﬁwhmsmaﬂetew e.¢.under mdmémam as it is

et i vo. coRpUARA Of EFMAIE AbTHsRLIen N o baiscimioklsecs.r o1 BBIPED

dest abi | i zd g ﬁﬂmé@®? ATHHeMtie Padéthark, DRIMETEN aAl ofmbindtid faRe
i ncl udi ng, but not limted to taxanes, e.g. paclitaxel and docetaxel, vinca

30al kal oi i@¥entioncomprising a@em—the%haaﬁ@nwwﬁh issan Aronaataseirhibitarncr i st i ne

espect al | oGl d<u Tt 8 foat AR o RAHBhBBGop6H SEAFR Bidkd a2g, coohi ol ne

15  breast tumors.

The term “anti-estrogen” as used herein relates to a compound which
antagonizes the ef-fect of estrogens at the estrogen receptor level. The term
includes, but is not limited to tamoxifen, fulvestrant, raloxifene and raloxifene
hydrochloride. Tamoxifen can be administered, e.g., in the form as it is

20  marketed, e.g. under the trademark NOLVADEX. Ralo-xifene hydrochloride can
be administered, e.g., in the form as it is marketed, e.g. under the trademark
EVISTA. Fulvestrant can be formulated as disclosed in US 4,659,516 or it can
be administered, e.g., in the form as it is marketed, e.g. under the trademark
FASLODEX. A combination of the invention comprising a chemotherapeutic

25 agent which is an anti-estrogen is particularly useful for the treatment of estrogen
receptor positive tumors, e.g. breast tumors.

The term “anti-androgen” as used herein relates to any substance which is
capable of in-hibiting the biological effects of androgenic hormones and includes,
but is not limited to, Nilutamide (sold under the tradenames Nilandron® and

30  Anandron®), flutamide (sold under the tradename Fulexin™), bicalutamide
{CASODEX), which can be formulated, e.g. as disclosed in US 4,636,505.
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and derivatives thereof, e.g. epothilone B or D or derivatives thereof.
Paclitaxel may be adm nistered e.g. in the formas it is marketed, e.g.
TAXOL. Dowetan@lssg2an be admini stered, e.g., in the formpas/EPRol0®6svas ket ed,
e.g. under the trademark TAXOTERE. Vinbl astine sulfate can be adm ni stered,
e.g., inthe formas it is S5marketed, e.g. under the trademark VI NBLASTI N
R P. Vincristine sulfate can be admnistered, e.g., inthe formas it is
mar ket ed, e.g. under the trademark FARM STIN. Di scodernolide can be

obt ai ned, e.g., as disclosed in US 5,010, 099. Also included are Epothilone

derivatives which are disclosed in WO 98/10121, .U , 194, 181, 8/ 25929,
VO 98/ 08849, \WhHe®mM3gena wiqeg@sﬁtzzae@eg%&rw@%fzﬁw 'SE%E%\%S
preferr edtoaéﬂértﬁﬂpgpé%@ﬁﬁaﬁu gegél‘éim %cetate GosbRIih e H?scl%!s&y irpbiBNY corrpound

as used herein In i's not Tinmted to, cyclophosphanide,
i fosfam de1oﬂﬂl7ﬂrmﬂda)and:re admrmﬁt@meag( Bothe formas léwelmwke@lble@ltmiﬁham de

can be a nder the

t rademar %%qﬁlzcﬁﬁébﬁ am erggxa%g'f)gég%ml}rll?tgﬁ‘eérrgd,gggggpss?ﬁ"P e 15 form
as it §s HBaBeOed, e. 9., under the trademark HOLOXAN. The term "hi stone
deacetyl ase inf bjtor, or HDAC. | nhi.bi S el at es C ounds whi ch
‘i bit the hi ieleandionomapeiase LinbRiRrcat freck BBk es TR & Bk ve
activity.inlifdcPto tapbieean, deﬁm‘été‘c%naéam fd:lthéﬂnbahuit%ﬂalob@ébaﬁ di scl osed
in WO 02/ 22577, especi al droxy-3-[4-[[ (2-

20hydr oxy@trnyamp@ﬂzem ang| magtomlﬁwlar @amnt@th?@tmwmugate PNU-166148

Rpﬁ%lrz)xiég%ﬁfjﬁ??ﬁg‘ 6,(9%/ 17804). rdr(lﬁtg%an ?ﬁdwnlstere e.g. in the

met hyl(Q phrenynla]s-ltZE rﬁarkptedpergarmnder ﬂnadrqﬂemmh@ﬁ\MP?f@BlﬁgR él'ccxpet&mbloans alts

th f |l I Lt f h ially inglud
o 57 Bkt B BTG b e SR A B2 )
trichost agyygcAMENI conpounds 25di scl osed in US 6 552,065, in particular,
N- hyd 3-[ 4- 2-(2-met hyl - 1H-i

Sy oty 1 - ATHGHBCIaRRODRIASS 1L IDHDETS 28 ya R ARERIN insludes, Rulibut | cal |y
accept abl Iﬁ'Bl?@d fot"lB%rnQﬁFaqyclmes su-Elﬂeasté’cf)JBrulﬂ&h'(l?ﬁf?ﬁ ﬁsddéoﬁﬁ‘i' met abol it e”

i ncl udes, Is not imted , uor our acl FU, capecitabi ne,
genci tsbi fioemulakion dgeC ALYX), rd;ﬁummiwnd%plrub(b:us udarumusaati aeyorybicinne and

porret r oxaie yAGHERS BEREnES S BbGrathihe. Shline Bbfotllotgigies S 1™
nar ket ed, etepgside add teripesite aElepas:He XEthnﬁimst&reda@gnm therforheas it is
o Shgheut g ek I AR kDBt o o BT o e, e
limted tfdministered, e.g. in the form as It is marketed, e.g. under the trademark VM 26-
20 BRISTOL. Doxorubicin can be administered, e.g. in the form as it is marketed,
e.g. under the trademark ADRIBLASTIN or ADRIAMYCIN. Epirubicin can be
administered, e.g. in the form as it is marketed, e.g. under the trademark
FARMORUBICIN. Idarubicin can be administered, e.g. in the form as it is
marketed, e.g. under the trademark ZAVEDQOS. Mitoxantrone can be
25 administered, e.g. in the form as it is marketed, e.g. under the trademark
NOVANTRON.
The term “microtubule active compound” relates to microtubule stabilizing,
microtubule destabilizing compounds and microtublin polymerization inhibitors
including, but not limited tc taxanes, e.g. paclitaxel and docetaxel, vinca
30 alkaloids, e.g., vinblastine, especially vinblastine sulfate, vincristine especially

vincristine sulfate, and vinorelbine, discodermolides, cochicine and epothilones
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5carboplatin, cis-platin, cisplatinumand oxaliplatin. Carboplatin can be
adm nistered, e.g., inthe formas it is marketed, e.g. under the trademark
CARBOPLATWO®salspd2at i n can be adnministered, e.g., in thecrmro@sscicsyis

mar ket ed, e.g. under the trademark ELOXATIN. The term "conpounds

targeting/ decreasing a protein or lipid kinase 10activity"; or a "protein
or lipid phosphatase activity"; or "further anti-angi ogeni c conpounds"” as
used herein includes, but is not limted to, protein tyrosine kinase and/or
serine and/or threonine kinase inhibitors or |ipid kinase inhibitors, e.g.,
a) conpounds targeting, decreasing or inhibiting the act|V|ty of the

pl at el et - ang dedatiyes iaieofaeo eppdiens &@QPD@P!’HE‘W%@W"&Q doRpiAels whi ch
ani ch 1 nhTB! oA aReU gl nd REARIL K hiBlod e BORPIRGtaly ToPOLNaS
derivati vean be gdniiniste'red e,g. Sd]ib& forﬁUﬁﬁﬂ&s anarketE®-e.g.1ynder the trelemaripounds
targetin i nh| t|n the,act i vi f .1 robl ast growth
fact or-rg%gﬁg-:ﬁ?ﬁF as“ﬁ%@}' gLﬂ’?d%drf"ersé%rPPnB% d%@?ee%m }3% i nhibiting
the acii vinbikeddd,ld)lg uriter thetradérsarkoVINBLASTINIRP. ndnenstioe sulfale@an 5, such
as conpounds which target, decrease or inhibit the achty@gf | G-I R

especi al | §ABHHEHaS- Q\Mﬂ" &ie form as if 'Strﬁérki@?%&eg ndeqt receptor,
such as tBRRfI Q‘Pm)lct?lgﬁﬁe‘f'ﬂg%ﬁéle%&ﬁj %b%w/é)ézég&scﬂ{searﬁ Ugodi es that

target the extrace onmal n o | G—-1 receptor or its growth 25factors;
d) corrpou5|.6§OIOQBgétl$m@CIL@8d@aﬁm§1lloneﬂﬁhvﬁi\ﬁswlﬂhél’%@lsclose@WDWQ he Trk

recept or h
conpoundsgql”gﬁg%fq‘h%bn@& ag" ??86%92%%?%8%8{4 e"‘g‘%tbugfﬁ%teé%‘("‘? he Axl

r e(r:]eEI(Dr Wzﬁ%ﬂandimmlémgl Fspedidlly prefqrmmham Emtlglb:tnelm andfec Beasi ng or
inhibiting t activit t he Ret ,ece [ 0S

corrpoundsgt ar ngq tegm a@%@a& cpgPoHnd nﬁ? Ciﬁﬁ'yefm@cﬁ‘#?vt?'ﬁjs Bt ljmited t/ SCFR
recept or &pﬁbmﬂas‘ﬁham ifosRantid | rhelf ﬂﬁ&ﬂt&rmﬁdsrdmélea@wuaﬁe:snade()par t of
the PDGFR fam |y), such as corrpounds Whl ch tar decrease or inhibit the

activity Gycloplosphrmide earpe sdmipipeiete i Ha@@%wsyt is gxgsketed| €-9- conpounds
whi ch i n@ﬁ%rtthé B5dEmbé cﬁr@%@ﬁﬂ If&%fﬁmldé {Qé’:ﬁ/ b& bbgymsﬁtgrr%de, :é}ég.b@ffpﬁunds

targeting, decreasing or inhi e ac Ity e c-Abl
fam 115 timemrasgblsenénketemhepg,am;iarﬁhqtragemBm?J-I%DXAMase) and nutants, such

O PO oA REE FRGRE o AP kB phsto”” o1 Fam 1y
compounds which inhibit the histone deacetylase and which possess
antiproliferative activity. This includes compounds such as sodium butyrate,
LDH588 disclosed in WO 02/22577, especially N-hydroxy-3-[4-[[(2-

20  hydroxyethy!)[2-(1H-indol-3-yl)ethyl]-amino)methyl] phenyl]-2E-2-propenamide,
N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-3-y])-ethyl]-amino] methyl]phenyl]-2E-2-
propenamide and pharmaceutically acceptable salts thereof, especially the
lactate salt. It further especially includes suberoylanilide hydroxamic acid
(SAHA), MS275, FK228 (formerly FR901228), trichostatin A and compounds

25 disclosed in US 6,552,065, in particular, N-hydroxy-3-[4-[[[2-(2-methyl-1H-indol-
3-yi)-ethyi]-amino]-methyi)phenyl]-2E-2-propenamide, or a pharmaceuticaily
acceptable salt thereof.

The term “antineoplastic antimetabolite” includes, but is not limited to, 5-
Fluorouracil or 5-FU, capecitabine, gemcitabine, DNA demethylating compounds,
30 such as 5-azacy-ti-dine and decitabine, methotrexate and edatrexate, and folic

acid antagonists such as pemetrexed. Capecitabine can be administe-red, e.g.,
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10pyrirnidine-am ne derivative, e.g. irnatinib or nilotinib (AWL07);
PD180970; AGMI57; NSC 680410; PD173955 from ParkeDavis; or dasatinib

( BMB- 354886)2011/0548281 ) conmpounds targeting, decreasing opcCImEpr2diolsesgo t he
activity of nmenbers of the protein kinase C (PKC) and Raf fam |y of
serine/threoni ne kinases, nenmbers of the MEK, SRC, JAK, FAK, PDK1, PKB/ Akt,
and Ras/ MAPK fam |y nenbers, 15 and/or nenbers of the cyclin-dependent
kinase famly (CDK) and are especially those staurosporine derivatives

di sclosed in US 5, 093, 330, e g. rnidostaurin; exanples of further conpounds
include e.g. UCN-01, safi ngi BAY 43- 9006, Bryostatl n 1, Perifosine;

| | r nof osi inghe fayTRas it Fmanketed g ouster thejradenark XELOBEp 1Gemcitabine

G0/ 09495; TS PRnERR £18, ko SARPAY IS maieled s 4 IR e Rrpineny 20 1O
1) corrpou@EMZAERgeti ng, de(r:"rgfttsiopg O;uizﬂh:abl ting thg activity of t

ecr oase. or 1 nTBA™ ABUBSAMRP5es BEY bPRT PR S RnEU TR o o

i ncl ude iééfBb?latub di$'pRitihatieplafibri \dnd) ox@liplialin pwbamatlrﬁcéryb@hostl nis
preferably a | ow nol ecul ar wei ght  25( nnw<15§pé ound

phar maceuddraigistorede 8 @ntin ihef °§'£'I 3s it sanaeeted W%tr@ﬁ?‘ﬂf’i‘f nd sel ected
from the BaRpEGHIJEN BRAPRNNL: |b°e &&.ﬁﬁﬁsé@fedtl@% Sn 1 JorPeaie RaRBARsY ri | e or

bi substrate quinoline class o oun nore especially any conpound
sel ected egowdeféhgﬂr@dpmdhEL%AT dNof Tyrphostin A23/ RG 50810; AG 99;

Baa’ Tyt phost 1 Trecieam CHMBRUNG Budiehiechiadiog 5 drilefitirdibidRigsd " FOPSL o0 i
S\Gthﬁ) Aél%&'ﬂyandadﬁmlhémwlhpld(mobbhﬁt,aBe acgwty” or “further anti-angiogenic
adaphost | amPRyrdEbas bskd Berald insvdeg. Bube roa BAgE & rrafi StositF ngsect  vi ty

of the ephglebrSdrird &WM/6r thasdriie kinBdé \ahiditor£ 6EMIi@kinase asHibifork] éigses (EGRR,
ErbB2, 5 ErbB3, ErbB4 as honpb- or heterodiners) and their nutants, such as

conpounds whi ¥ cemgeundsfergatingedecrepsingier inhibiting the aetivity ef thene epl der nal
wth f
O AR i RSy ORTEL R, SRt

anti bodi e f eceptor tyr05|ne |nase
fam |15 etaggetEBecreasept inhibitEthﬂtiviErdeE-HD@ﬁB Es;hﬁilalbrcoblpmundev&@h or EGF

related |]j are arti a t u ins or
ronoct onal e BT enidh B p)ERhEhe te iRl SR Renle ¥ 6vo

97/ 02266, ingatipib, 110 HNBGEE Md G®RB-139; or in EP 0 564 409, WD 99/03854, EP
0520722, EP O 566 226 EP 0 787 722 EP 0 837 063, US 5,747,498, WO

98/ 10767, WO 9%/ SemBaundsdangetingedecreaping o ydvkiting the agtviiuerthe 'y, wo

96/ 30347 ﬁl?roglasFWH%t&%% l%?s@?s §774) WO 96/ 33980 15 (e.g. conpound
ZD 1839) and WO 03283 (e.g. conpound ZML05180) ;

20 ¢) compounds targetlng, decreasing or inhibiting the acql\nty of the insulin-
iike growth factor receptor | (IGF-IR), such as compounds which target, decrease
or inhibit the activity of IGF-IR, especially compounds which inhibit the kinase
activity of IGF-I receptor, such as those compounds disclosed in WO 02/092599,
or antibodies that target the extracellular domain of IGF-I receptor or its growth

25 factors;

d) compounds targeting, decreasing or inhibiting the activity of the Trk
receptor tyrosine kinase family, or ephrin B4 inhibitors;

e) compounds targeting, decreasing or inhibiting the activity of the Axi
receptor tyrosine kinase family;

30 f) compounds targeting, decreasing or inhibiting the activity of the Ret

receptor tyrosine kinase;
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trastuzumab (Herceptin), cetuximb (Erbitux), Iressa, Tarceva, 051-774,

Cl -1033, EKB-569, GW2016, E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 or

E7. 6.3, aw0 26tpys80l 0-[ 2, 3-d] pyri mi di ne derivatives whipcli/ERe@odbasd osed in
WO 03/013541; and 201) conpounds targeting, decreasing or inhibiting the
activity of the c-Met receptor, such as conpounds which target, decrease or
inhibit the activity of c-Met, especially conpounds which inhibit the

ki nase activity of c-Met receptor, or antibodies that target the

extracel lul ar domain of c-Met or bind to HGF. Further anti-angi ogenic
conpounds i ncl ude conmpounds havi ng anot her 25nmechani smfor _their activity,
e.g. unrel at et eoppeUrRdstaggetingpfecrepsing or itipiting theadivily of el i doni de

( THALOM O; @#RTPE ﬁ?&w .pf"ﬁp’*%o @?gg@dégﬁﬁr’tyﬁgﬁﬁ@ﬁﬁeer (b&iobi t the

activity o aprote spha ree bi t'ors of
phosphat athe PDGpRdaplily}, sseh 28 compolbd Bhich igrgeﬁkdﬂmqeasea@n idhibit the deri vati ve

ot noi o Y SO KB IS Bps . BSbAcRl RS QRAER MR © - O

cycl ooxy dighidbitehé BrKibidceptonse. gsmhtimqy ei n includes, but is not limted to,
e.g. Cox-2 inhibitors, 5-alk substituted 2-ar [

enyl acetic acid and
derivati ves, s'?)cﬁorﬁﬁo%mse tlﬁ’g( detrRARpOr "?"6‘?‘3%% &Itbﬁg@ &% i coxi b,
val decoxi & g cf lﬁ‘f@llnhy' tr%naq %m%&u&m&bl BCP{CAS'I kifas#) and

5-nmet hyl-2- (2 | uoroani |l i no) phenyl acetic acid, |umracoxib.
The termmutasmsyph@ﬁmma@dwb@hﬁeﬁg@t de¢rease geinhitiithejastivibt ofid-ni t ed t o,

et 1| doni c (Al A fibe sl d KGR IgEne HEAIBA B RS, 81BN Hefy.d-Dandr o ¢,

ri sedroni'c ronic acrd I C acl can m ni stered, e.g.,
in the f opynmsslmetammerdmivatlmj e.@.imatinbderrmilotirbt(ARMNYOR) kP I STAIEL .

nar ket od, AGDS": NRGamcig: PPIAuShe rSicRpnBRive ol ssained Bl Asban” .

admi ni stered, i?c&npouﬂidstﬁ?gétih"g”tlé@rebémg%rrfﬂfﬂﬁﬁhgfﬁhe &cti¥ity oPARMBS of r ademar k
SKELI D. "Pamidroni c acid" can be admi ni stered, e.g. inthe formas it is

mar ket ed, the Rioteimkiaase hd P dadeRaf RRIHOASEINS/WeRTinG Kinasee memhote
adm ni st e 6@&%@( SRFEgABeFARr PO, Pkls‘lﬁktlﬁnmagﬂﬁﬂldK amily n‘d—:l?ﬁiﬁ‘é the

t rademar k ndroni ¢ aci d" can be admnistered,” e.g., |ntheform
as it15 s amdeemetbees of therayelin-thpendend kirask fBONDPPIAIand Riesespesially aci d”

can 0 sl B Sehosfe S s S A8 5%, LS ol e
as it is emnksiesdf fuether compeunddincludedegallGN2D, Zehbgd), BAY 43-9006,
Bryostatin 1, Perifosine; limofosine; RO 318220 and RO 320432; GO 6976; Isis
3521; LY333531/LY379196; isochinoline compounds such as those disclosed in
20 WO 00/09495; FTls; BEZ235 (a P13K inhibitor) or AT7519 (CDK inhibitor);

}) compounds targeting, decreasing or inhibiting the activity of protein-
tyrosine kinase inhibitors, such as compounds which target, decrease or inhibit
the activity of protein-tyrosine kinase inhibitors include imatinib mesylate
(GLEEVEC) or tyrphostin. A tyrphostin is preferably a low molecular weight

25  (mw<1500) compound, or a pharmaceutically acceptable salt thereof, especially
a compound selected from the benzylidenemalonitrile class or the S-
arylbenzenemalonirile or bisubstrate quinoline class of compounds, more
especially any compound selected from the group consisting of Tyrphostin
A23/RG-50810; AG 99; Tyrphostin AG 213; Tyrphostin AG 1748; Tyrphostin AG

30  490; Tyrphostin B44; Tyrphostin B44 (+) enantiomer; Tyrphostin AG 555; AG
494, Tyrphostin AG 556, AG957 and adaphostin (4-{[(2,5-
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The term "niTOR i nhi bitors” relates to conpounds which inhibit the mammali an
target of rapanycin (mMfOR) and which possess antiproliferative activity
such as swoabimmsss2§Rapanune), everolinus (CerticanO, CECcT/iEP01806664BT578.
25The term "heparanase inhibitor as used herein refers to conpounds which
target, decrease or inhibit heparin sulfate degradation. The term i ncl udes,
but is not limted to, P1-88. The term "bi ol ogi cal response nodifier"
as used herein refers to a | ynphoki ne or interferons, e.g. interferon.
30The term "inhibitor of Ras oncogenic isoforns”, e.g. HRas, K-Ras, or N
Ras, as used herein refers to conpounds which tar get, decrease or i nhi bit

t he oncOQBNT@XMQWI)WtW]aRHBO}eb%PZO&: agid agamantyf ﬁ&%MG@Oﬂm bitor e.g.
L- 744832’% Ref. or RL15777 (Zarnestra). The term "tel onmerase

i nhi bitor s us€d herein refers to conpounds which target, decrease or
inhibit the adt) wmpOMdatargﬁthaéecre@ing@nn’dEblmmeacalwgseofths decrease or

inhibit the acti,vit f te n ich inhibit
the tel on%F?aﬁfé“?'e% %‘thof?doé#adnn?yt éﬁ?ﬁ%&@&ﬁ‘?ﬁﬁﬁé ﬂfnageﬁ_ﬁé@f'gr% E‘irlr%t hi oni ne
am nopept EdBE B4 Bs hemao r hamommasyaﬁmrrsnmtantspmuasiSomboaﬂids ar get ,
decrease or.inhibit the activi

f hi d
whi ch t arYBich tyrget destease qrﬂm@%ﬁq%”ﬁhxpﬂh &mﬁpmc}gﬁshewmoun s

am nopeptﬂééaafar?érﬁnfa@ eéb%@&ﬂ{ﬁcgﬁu 8lnds ct%femtér»sﬁ.trbbe.@ewhach inhibit The term
"proteasone | nhibit'or as used herel n refers to compounds whi ch target,

decr ease memhens bf thetBHEF seeaptontyrasine kinags tamilvs 6:ge EGEorasenivisEBZEh t ar get
decrease I?Fb é{‘{%ﬂi@)ﬁfpg @% ty [E@F of EéFereB'i&:t (&geaﬁcfg eulﬂ:p élh |JarB0" t €zom d

(VeI cade) erm"nmatri X net Opf ot €l ha I'bitor™ or
(" MVPIO i nlmbbet:ompoaadmsmdtehtsrm monowbnal @antibbdies generidally iand tspecificallyc ol | agen

tid t d t hi,bi._t et t
o5 hyardpneed muT BB E PRidomRRd ERnat i ERcd Pps el V' VS
bi oavai | agd/o386W FRIGS207, nmsoses(zae 25@787 ;722 F@F@Q?ﬁmf{?\%m) net ast at
(NSC 68355 20 279251, BAY 12-9 270B or AAJ996.

BVG-
The term$S E%Kﬁ@ﬁnﬂéo S8EQ764, WQ&W’@QQ%EWP 87’4%‘3\%\@90%?’ 8984 ARdanci es” as
used her eéébécf&ilb“\ﬂﬁ? 9 954’7 ge Bo&onjnBH& Qné\fc?n ab WP S5drr4) WARS b8 38BHase

i nhibitors e.qg. npoun ecreasi ng or |nh|b|t|ng the activity
of FNS | i fesg. tOpmmumd 20 183%) aret\a[? 8543288 (e gRroMpourd ZW16/180); e.g.

1-b-D-ar api (ot 4hap mércc%ﬁﬁ)' A 0 (Erbitux), Iressa, Tarceva, OSI-774, CI-

1033, EKB-569, GW-2016, E1.1, E2.4, E2.5,E6.2, E6.4, E2.11, E6.3 or E7.6.3,
and 7H-pyrrolo-[2,3-d)pyrimidine derivatives which are disclosed in WO
03/013541; and

20 I) compounds targeting, decreasing or inhibiting the activity of the c-Met
receptor, such as compounds which target, decrease or inhibit the activity of c-
Met, especially compounds which inhibit the kinase activity of c-Met receptor, or
antibodies that target the extracellular domain of c-Met or bind to HGF.

Further anti-angiogenic compounds include compounds having another

25 mechanism for their activity, e.g. unrelated to protein or lipid kinase inhibition e.g.
thalidomide (THALOMID) and TNP-470.

Compounds which target, decrease or inhibit the activity of a protein or
lipid phosphatase are e.g., inhibitors of phosphatase 1, phosphatase 2A, or
CDC25, e.g. okadaic acid or a derivative thereof.

30 Compounds which induce cell differentiation processes are e.g. retinoic
acid, or tocopherol or tocotrienol.
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25 ¢) and bisul fan; and ALK inhibitors e.g. conmpounds which target,
decrease or inhibit anaplastic |ynphoma ki nase. Conpounds whi ch
target, dwonemsB4fs i nhibit the activity of FMS-1ike typosioreokiooase
receptors (FIt-3R) are especially conpounds, proteins or antibodi es which

i nhibit nmenbers of the FlIt-3R receptor kinase famly, e.g. 30 PKC412,

TKI 258, m dostaurin, a staurosporine derivative, SU11248 and M.N518. The
term "HSP90 inhibitors"” as used herein includes, but is not limted to,
conpounds targeting, decreasing or inhibiting the intrinsic ATPase activity
of HSP9O; degradi ng, targeti ng, decreasing or inhibiti ng t he HSP90 cli ent

roteins via t ub| r ot eqso. at hwa Co r.get.ing,
Secream ng or ‘?ﬂﬁ"l‘j' f%”‘i’ "‘Psﬁt'?hﬁ&? %qﬁeégléerggﬂgglp ?sd“r?llé?@to are
especi al | ymRL e CoxPd mh%tb?’s @aﬂ?ﬁédb%ﬂ!u?éd mlnﬂﬂmid’ﬁﬁihéhyla&@tﬂ: adiase
activity of HSP90 ‘e. g. al 'yl am no, 17- denmet hoxygel dananycin (17AAG, a

gel dananyanchderivatives.i su,ch @Q n@ecg&bd@ﬁh&ﬁ&ﬁi()r @f%ﬁce@b eﬂﬁmn@@nc@ﬂﬂ

di I e i ncl udes,
but 1 s noVAISOTS FHkI% Ay dihObhodtalic a8 B STRelRE PSRy’ o i o,
bevaci¥ ungHluclearstina)phenyi auettlmM)d(IEmiramb PR064553 (anti-CD40) and 2C4
Anti body. B dl,‘ e. t.act. no | ona i.bodi
pol ycl o%al én?ﬂ!ﬁ)%r@s thfé%’pf@tt%ﬁ ﬁgdlssﬁth%%}aﬂ u ?ﬁ‘l’?ﬂb'sf'}og d?%'ast 2
i ntact anétna@ﬁtbecslodu@mt #nidrrae Sﬁnﬁfc&wl%ﬂlérﬁjrémd ibagdrefic, Readreiitidhd t he
desi red bi ol ogi cal .activi ty For the treatnent of acute nyeloid | eukem a

(AM), cozﬂl%dma@ 2sid 1 itrigpnic @pyd &an beadmaigtered &%rm&ﬁ ferm@stitisst andar d
| eukeni a (AR, %y FRIRF M derBrIIIR OREL ORCid %B&‘? gséﬁﬁeused for the

treatnent o n particu corrpoun can
adni nlGst eadmlrusterednmgnanrt!nqumas it is. markete, myunder thestragesmaski nhi bitors

S o L BN =Bl Sk KRR ol B adle G Bl g AR b el
Car bopl at marksted)@.¢>KBdER the trademark SKELID. “Pamidronic acid” can be

administered, e.g. in the form as it is marketed, e.g. under the trademark

AREDIA. “Alendrenic acid” can be administered, e.g., in the form as it is

15 marketed, e.g. under the trademark FOSAMAX. “Ibandronic acid” can be
administered, e.g., in the form as it is marketed, e.g. under the trademark
BONDRANAT. “Risedronic acid” can be administered, e.g., in the form as it is
marketed, e.g. under the trademark ACTONEL. “Zoledronic acid” can be
administered, e.g. in the form as it is marketed, e.g. under the trademark

20 ZOMETA.

The term “mTOR inhibitors” relates to compounds which inhibit the
mammalian target of rapamycin (MTOR) and which possess antiproliferative
activity such as sirolimus (Rapamune), everolimus (Certican0), CCI-779 and
ABTS78.

25 The term “heparanase inhibitor” as used herein refers to compounds
which target, decrease or inhibit heparin sulfate degradation. The term includes,
but is not limited to, PI-88.

The term “biological response modifier” as used herein refers to a
lymphokine or interferons, e.g. interferon.

30 The term “inhibitor of Ras oncogenic isoforms”, e.g. H-Ras, K-Ras, or N-
Ras, as used herein refers to compounds which target, decrease or inhibit the

36



The term "antil eukem ¢ conmpounds” includes, for exanple, Ara-C, a
pyri m di ne anal og, which is the 2-al pha-hydroxy ribose (arabi noside)

deri vat i weoah1idaaesegcyti di ne. Al so included is the purinecamebag/oedeso
hypoxant hi ne, 6- 25 nercaptopurine (6-MP) and fl udarabi ne phosphate.

Somat ostatin receptor antagonists as used herein refers to conpounds which
target, treat or inhibit the somatostatin receptor such as octreotide, and
SOM230 (pasireotide). Tunor cell danaging approaches refer to
approaches such as ionizing 30radiation. The tern1 i oni zing radiation”

referred to above and hereinafter a | z radi ation_th occurs as
either el OERISARVibOt Bag e(gs@cfﬁrﬂgs);?'?&?@ '%h@gﬁﬁﬁgéygj“‘@z’part i cles

(such as pkphasand RA96a7ParmekRs) - onizing radiation is provided in, but
not limted to, radiation therapy and is known in the art. See Hell man,

Principl es of ﬁmeﬂm“tﬂiomaasgpphl it @e used herein fefers toscamppundsavhiel of

Oncol 00Y BB 8Bl Pbe mpfiShe sV EH b ARIaS! Copolitas AERTLRES 1993)

5The term as use ers u‘ppressants
t hat rodudedressd gmphmyhe abmﬂiyrafuélamemse arecdspesiafyl ¥@@Pounds whichhe term

"ribonucl eptide reductase in itors' refers to pyrimdine or purine
nucl eosi d&R@?th%ﬁOmﬁaﬁﬁdﬁﬁ‘a&%&g r{gpnquﬁ?et[”ed to, fludarabine and/ or
cytosine ar abiTRsicff “hittRiofthe dmihBhEstitRABE Mhibiforf hsl 86 hakdin reféfsadr | bi ne, 6-
10 mercaptopurine (especially in conbination with ara-C against ALL) and/or

pent ost at fAMNPEINSisWRiIck Argak dﬁ@(ﬁ?@?é’éé"h‘bihﬂﬁlﬂ‘@?’%y af methioniee al | y hydr oxyur ea
or - 1Y CBigpbhiagRl 195 Bodnds Shentafel ettty i Radinor P2, LS
Vol . ’BB methumlnq})pmlmp@dasq a@a}; b&@wdeamd@waﬂmﬂ‘@ewfet hi oni ne

the- compeunds M erDs Biteaftind BRRRPIS Do ierdiniiers th cbieBihasrt | cul ar

t hose Cormmuhdargeﬂrd@bmas& AP inkibin ¢ @crmrlty aﬂthemdte%somfe \Gdhpolirsdsl osed in WO
98/ 35958, 1- g4 chl oroani | jno % & P Irreth I,é ht hal azi ne or a
phar rraceu‘ﬁ’h'&gltﬁ'sge desrrass| o inhibit t BYO 3&9? Bd-e, or in WO
00/ 09495, m%lg?v@ggagé{)%mmgﬁ@& WO 98/ 11223 V\D 00/ 27819 and EP 0 769

947; those as descri Prewett et al, Cancer Res, Vol. 59, pp.
5209-B218 (1998he temné‘maémx mletalloprateinaae inhittar’ & MMRS inhibier) asg@edpp

14765- 14 | JelnliRdbles AU ihotimited B EGlagBR Depti@omimétic Ay 3209- 3214 (1998);

nonpeptidomimetic inhibitors, tetracycline derivatives, e.g. hydroxamate

peptidomimetic inhibitor batimastat and its orally bioavailable analogue

marimastat (BB-2516), prinomastat (AG3340), metastat (NSC 683551) BMS-
20 279251, BAY 12-9566, TAA211, MMI270B or AAJ996.

The term “compounds used in the treatment of hematologic malignancies”
as used herein includes, but is not limited to, FMS-like tyrosine kinase inhibitors
e.g. compounds targeting, decreasing or inhibiting the activity of FMS-like
tyrosine kinase receptors (Flt-3R); interferon, 1-b-D-arabinofuransylcytosine (ara-

25  c¢) and bisulfan; and ALK inhibitors e.g. compounds which target, decrease or
inhibit anaplastic iymphoma kinase.

Compounds which target, decrease or inhibit the activity of FMS-like
tyrosine kinase receptors (Fit-3R) are especially compounds, proteins or
antibodies which inhibit members of the FIt-3R receptor kinase family, e.g.

30 PKC412, TKI258, midostaurin, a staurosporine derivative, SU11248 and
MLN518.
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and Mordenti et al., Toxicol Pathol, Vol. 27, No. 1, pp. 14-21 (1999); in
WO 25 00/ 37502 and WD 94/ 10202; ANG OSTATI N, described by OReilly et al.,
Cel |, Volwo?911/(39828315- 328 (1994); ENDOCSTATI N, descri be#chxprehiRosdcsy et
al., Cell, Vol. BB, pp. 277-285 (1997); anthranilic acid am des; 7D4190;
ZD6474; SU5416; SU6668; bevaci zumab; or anti-VEG- anti bodies or anti-VEG-
receptor antibodies, e.g. rhuMAb and RHUFab, VEGF aptaner e.g. Macugon;
FLT-4 30i nhibitors, FLT-3 inhibitors, VEGFR-2 1gGL anti body, Angi ozyne (RPI
4610) and Bevaci zumab (Avastin). Photodynam c therapy as used herein refers

to therapy which uses certain chemcals knovvn as phot osensi ti zi ngq conpounds
to treat or prEvtMcEHKER0Inhipitas,pe dsed hgrrip i BUtif &oh ipitedh §9.udes

treatmentg dﬂmﬁ&ﬁh‘%@@;‘é‘ﬂﬂé usegﬁ#ﬁgoﬁ’rr@nbu?ﬂ 2 hfingieh sy féﬁi{bgi%ﬁ' um

SAngi ostatic sterol eln refers to conpounds | ock or
i nhi bi t ang§Pegedegradingstacgeting, decrgasingros shibiting the: HERGDIdtiehipreteins

hydr ocorti.sqne, .11-.-epihydr ot | t exol o [OXY| r ogest er one,
cor 1§ cost YR S ubBRtpTREPEbaETaMa CRbYSRioahe BRI

dexanet gaiﬁﬁibﬂmﬁ the intrinsic A'ﬂF:c‘ﬂlsbaﬁ:tlﬁltgfdiHSPgﬂ) afe @ﬁémmw&mﬁmﬂmr g ﬁr s to
conpounds, such as uacl nol on exane sone. " er
chenot her%[ﬁlﬁ&@% er %’Hﬁ%’%ﬁﬁ?d‘gh'ch ikt the %‘ﬁ?a% aetiydy OFH%EF%Q(P 90.17pl ant

al kal oi dsally\’&?ﬁnﬁﬁﬂ@"—dérﬁ@%@ da’ﬂ&i‘nﬁm (§)t & e@dﬁéﬁ%c@rﬁbeﬁ@a‘m@nse

nmodi fiers, preferably [ynphoki nes or I nte| ferons ant’l sense
ol i gonucl@bﬂ greidanamyein gelatesl capaperndseand dadigiool. shRNA or si RNA; or

m scel | aneous oiaHndsy BbirkRIRRNBASS Y44 ls0l Rk PhcREOOYY Thghant sm of

action. ruc ure he "active conp oung y code
nos. , 1igenimitexd o, trastademabr(Elercapyin d rasikmmﬁbmm bmltmt bleuaom:hmaton of the

st andard gonpendi.um " The. Mer r at a atent s

| nt er nat i@ﬂggt"ﬁ "G’”W%ﬁ@’ﬁ‘?&hﬂfgﬁ(}% ?ﬂﬂwye@wgﬁgms &6 E&t i ons of
r ef er encesntitddrs\ié Huambfgenrnéetaﬁaﬁommbﬂﬁmﬁes pdigidial eRfissdiéHod as an
adm ssion that the references cited are prior art _that would negatively

affect t HBUPEPesigantibegiesformad fheraat inast diaiact apfiboties. apdpstiberiess t he
i nventi Or\‘lrzf@réferﬂk% ﬂgﬁ%atl Fﬁhe%e@h‘é& ﬁ%&b‘léﬂéﬁ@?gar ately or

sequenti a In co one or nore ot uitabl e active agents
sel ected fr omHRdighé trBBtnmntg)f abalgsnsselold legieemia: (AMLt)i carhpdunds of formula

() can be used in combination with standard ieukemia therapies, especially in
combination with therapies used for the treatment of AML. in particular,
compounds of formuia (I) can be administered in combination with, e.g., farnesyl
transferase inhibitors and/or other drugs useful for the treatment of AML, such as

20 Daunorubicin, Adriamycin, Ara-C, VP-18, Teniposide, Mitoxantrone, Idarubicin,
Carboplatinum and PKC412.

The term “antileukemic compounds” includes, for example, Ara-C, a
pyrimidine analog, which is the 2-alpha-hydroxy ribose (arabinoside) derivative of
deoxycytidine. Aiso inciuded is the purine analog of hypoxanthine, 6-

25 mercaptopurine (6-MP) and fludarabine phosphate.

Somatostatin receptor antagonists as used herein refers to compounds
which target, treat or inhibit the somatostatin receptor such as octreotide, and
SOM230 (pasireotide).

Tumor cell damaging approaches refer to approaches such as ionizing

30 radiation. The term “ionizing radiation” referred to above and hereinafter means

ionizing radiation that occurs as either electromagnetic rays (such as X-rays and
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agents, e.g: Anakinra; anti cytokine and anti-cytokine receptor agents,
e.g. anti IL-6 R Ab, anti |L-15 Ab, anti 1L-17 Ab, anti |L-12 Ab; B-cell
and T-celwormdulsat2sng drugs, e.g. anti CD20 Ab; CTL4- | gpcairpeas@essedi fyi ng
anti-rheumatic agents (DVMARDs), e.g. nethotrexate, |eflunam de,

sul f asal azi ne; gold salts, 30penicillamne, hydroxychl oroqui ne and

chl or oqui ne, azat hi oprine, glucocorticoids and non-steroidal
anti-inflammatories (NSAIDs), e.g. cyclooxygenase inhibitors, selective
COX-2 inhibitors, agents which nodulate m gration of imune cells, e.g.
chenoki ne receptor antagoni sts, nodul atorBPof adhesi on npl ecuy| es,

i nhi bi t organamarreys)ior particles (speh asiiphaand betaparticlepb JPpiztig r@F"aé'BH‘Eﬁ hat i on

of the pr [ K0 ng of
active i grG %gﬁ'?\ﬁ?%ngngegg%;J%@?h%}? H{aé'lgz%) t 50@%‘%’?%& g;btout 1-500 ng or

about 1- zﬂe!!mgn dPrireipies oflRaaatlmgTherawoeanoeﬁmlemmyes@ndaﬂraeﬂcelofw my of
active i Lent I fi or al

adm ni st ‘gﬂ%r@e“r‘tﬁ%%gbgﬁg 6“'1#:4“) abo%t 1%}/ 2%%8@1853{& it will be
under st OOd by THeRemOE DX binders ashsedrrterélhaéfema cldssroﬁpeut i cal | y 10
effective dosage of a comnpound, har maceut i.ca conposi ti t he
conbi nat | BRGGRIPBERESaN HahDRHYAIES RGOS b Colagon: T BE750: he body
vei ght, age anfhd e HBsMlclEtie retititasé hisHcPO ERIrs § ppHhrifeeo0r t he
severity thereof being treated. A physician, clinician or veterinarian of

or di nary Rine nt@é@psmenalggwmdmgq@ut het lvnitestto; fudarabinatangforeach of t he
active i &fih&a} f’a?ﬁﬁ*:’)}’s-#ﬁgagﬁﬁg@é;{ C.ﬂ@e;@ﬁgacﬂrcnbam iRbtgthe progress of

t he di sorder or sease rop ertles are
denonsX r ahbmaptopurmedesp&blaliy inicombiredios with arg—&dgamsta@bblmi@/ommml s, e.g.,

mce, rats, .d e [ is I t ed ans i ssue araions
Thereof - Bantoifa,  HibS,Rofiie R e Ra e ARBR ERA R 2 o i
the form Wdré)@) mmlamﬁdole-gaﬂummtlﬁéd sLtwas PL20amd2i P13, m#wn_her
enterally I:|’oar enteral ly, advantageously intr avenousl Y,

suspensi oh 6 1 R 'gcf?Iéboltrg raetipnedrin Nerey & ahgfct ﬂrpﬂﬁoﬂqgf)cﬁé&l r%@@- Bet ween

about 10- 'g‘p pﬂ 0 9 nol ar concentrations. A therapeutically
ef fective am)unt [ o may range depending on the route of _
admi niSstrat i onTheb@rmé‘sradﬁmav!rrmtmoBme degarpxylase linhibitars” apused heredd ny/ kg.

oreoent | HONAES S FLARTHNARp e ORI aREREES 1P SETBICE ent | The
term ta t her apﬁmiMdeﬂ aéflﬁ?hntfelaaﬂmwéonqi%mdsppmndoomohbelopale?_ent it
Wi el § cottBerest Seger Beieped U Se R LR Ge Ty aliabe e+ oxanpl e,
reduct i O'bﬁfdylnﬁ%thw&ﬁtﬁé!a@lﬁe@? aPhaPmare8tically %c@éﬂé@!b%aﬂ%él‘ébf ¥6.9.GQhe

anmel i orate synptons, alleviate conditions, slo del ay di sease

pr ogr¥s si Biecingte pqr@wm 00/Q9486 N0 0@{23820 WO 00/59509 W 98/11223, WO
00/27819 and EP 0 769 947; those as described by Prewett et al, Cancer Res,

Vol. 59, pp. 5209-5218 (1999); Yuan et al., Proc Natl Acad Sci U S A, Vol. 93,
pp. 14765-14770 (1996); Zhu et al., Cancer Res, Vol. 58, pp. 3209-3214 (1998),
and Mordenti et al., Toxicol Pathol, Vol. 27, No. 1, pp. 14-21 (1999); in WO

25 00/37502 and WO 94/10202; ANGIOSTATIN, described by O'Reilly et al., Cell,
Vol. 79, pp. 315-328 (1994); ENDOSTATIN, described by O’'Reilly et al., Cell,
Vol. 88, pp. 277-285 (1997); anthranilic acid amides; ZD4190; ZD6474; SU5416;
SU6668; bevacizumab; or anti-VEGF antibodies or anti-VEGF receptor
antibodies, e.g. rhuMAb and RHUFab, VEGF aptamer e.g. Macugon; FLT-4

30 inhibitors, FLT-3 inhibitors, VEGFR-2 IgG1 antibody, Angiozyme (RPI 4610) and
Bevacizumab (Avastin).
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I n yet another enbodinment, a nethod for treating cancer in a mammal is
provi ded which conprises adm nistering to a manmal in need of such

t r eat mentwenogfdseg2gi ve anount of a conpound of the presegt/EPomenticen. As
used herein, the term"subject” refers to an animal. Typically the 5 ani nal
Is a mmmal . A subject also refers to for exanple, primtes (e.g., humans,
mal e or female), cows, sheep, goats, horses, dogs, cats, rabbits, rats,
mce, fish, birds and the Iike. In certain enbodinments, the subject is a
primte. Preferably, the subject is a human. As used herein, the term
"inhibit", "inhibition" or "inhibiting" refers to the 1Qreduction or

suppr essi on ofP%PteijW@rm'SélPﬁfPPY@ﬁ,”%?rﬂ%[%%"efﬁfs'Hﬁt%?atﬂ’&r"‘,’h'ﬁtﬂ ugeseerlain o g

signifi Ca&ﬁenqﬁﬁlks%%ﬁmicﬁ& ;SQOﬁinﬁgfc&ﬁwﬂds»ogieafopb@veai Eatlcepgtivity or
process. used herein, t e_ erm'treat”, .treatl ng or treat nent
of any di Examplesrof phelodgramiatberapy in¢lydesotreatmend mithi apgnpdvadai sushsas or

di sorder (i.. ] rr d or reducing the devel opnent of the

di sease oé'gaﬁlsf%@gﬁgoﬂgj @#rﬁﬁ%gé@'yﬁ‘?ni cal synptons thereof); (ii) to

al l evisati ng orAmgiestatic sferdigs ab used hierain eefplyyisi compquacia veiel blogk loudi ng t hose
whi ch may, not be discernible by the patjent; or (iii) .t reventing or

del ayi ng NALtANGIGIEHESI§ NN & - B?Q‘iﬂr@dﬁe‘g@@%‘?"% mgfﬂp@gﬁggeor

di sor der . 11 lefiRyHRbédtisol, ROERSIBhE  12AYdrBgyprofestbfotat BBMitostdrse) | bes the
managenent and care of a patient for the pufpose of conbating the disease,

20 condi tdesexyeprtiesieianes lasiRsierRoeLeREneRnddramethasAnen of a conpound of
the present i '\H‘Q{I‘%r’nt@T&obﬁirﬁﬁg‘fﬁ&’%oétgfoi@%‘?érs% cbﬁ'ﬁaoﬁtﬂﬂg’ts‘lﬂﬁ e
: eviating 1he synp mpl I'C

: : eg. . :
conplications ons or co atrons, or &Pi i nat | ng
t he di(seafhecirobong, idezamethasoser der . - As used herein, a subject is

"in need or a tleatnent .if such subject would 25benefit, bi.olqqgically,

i oty or 2 D8 Refotherapflic BHBRE s’ Tt e RATAR adeatifeaf SARt Y.
Anot her  agirgields?hofnighal RueipbuAds Ad anfageflises; bidlogicalsesgorseanogidersd of the
present invention and at |east one other therapeutic_agent (or

phar maceuRiefipbigERPhokReSOCplAseReRS: SNBSS AIIRNHEIPOUIER At aneous, separate
or sequeng thHl%ﬁtidé'démfét{@ﬁé;aamRﬂR o?QM%r@ﬁi@@él%’egu% gon pounddlof he

conbi nati o erapies o e Invention, t he conmpoun e present
i nvents oncempourds withether peuakrwwn meghanismrafyactien.manuf act ured and/ or

o e o e b 4 e BB S oy R e ero
agent) matyadeenames may be taken from the actual edition of the standard compendium
“The Merck Index” or from databases, e.g. Patents international (e.g. IMS World
Publications).

20 None of the quotations of references made within the present disciosure is
to be understood as an admission that the references cited are prior art that
would negatively affect the patentability of the present invention.

The compounds of the invention may also be administered
simultaneously, separately or sequentially in combination with one or more other

25 suitable active agents selected from the following classes of agents: Anti IL-1
agents, e.g: Anakinra; anti cytokine and anti-cytokine receptor agents, e.g. anti
IL-8 R Ab, anti IL-15 Ab, anti IL-17 Ab, anti IL-12 Ab; B-cell and T-cell modulating
drugs, e.g. anti CD20 Ab; CTL4-lg, disease-modifying anti-rheumatic agents
(DMARDs), e.g. methotrexate, leflunamide, sulfasalazine; goid salts,

30 penicillamine, hydroxychloroquine and chloroquine, azathioprine, glucocorticoids

and non-steroidal anti-inflammatories (NSAIDs), e.g. cyclooxygenase inhibitors,
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5brought together into a conbination therapy: (i) prior to release of the
conbi nation product to physicians (e.g. in the case of a kit conprising the
conpound wb 20hesiszsent i on and the other therapeutic agerCx/EPo10)6dB¥9 t he
physi ci an thensel ves (or under the guidance of the physician) shortly
before adm nistration; (iii) in the patient thenselves, e.g. during
sequential 10 adm nistration of the conpound of the invention and the ot her
t her apeuti c agent. Accordi ngly, the invention provides the use of a
conpound of the present invention for treating a di sease or condition by

i nhibiting the MAP kinase pathway, wherein the nmedica IS prepared for
admi ni st regleeliyefrPK- %H@‘lbﬂé’ taﬁéf‘éd‘é‘rﬂﬁh Enogiilaie miggation UBﬁ??F%o pr ovi des

for the Ueg deﬁerﬁaﬂﬁ@ céﬁtaﬁamgemas%oaaﬁmrs ofER&iioh H?ﬁ‘edm’ég garent is

adm ni st er on of a conpound of the present iInvention wth
t he ot herinhibifpespefliRAs1agbA4. Enbodi nents of the present invention are

i1 lustrated by I wever,
that the errbod Iﬁ%ﬁ?ésrma{p%me [ Eﬁ@@‘lt‘éﬁ oe'ircgem{niqatt?m%? ﬁ%g%ggbﬁ@gesrgrebc fic

det ai I ofar P@H‘Eurﬁxdmﬂf rg];esm ab@ubﬂhgoofiﬁg'af aat\/eongretﬁmn(spfor\ai édbjéut oE_rllo\an_ or
apparent in Ii of t t disc]osu to o 0 ski in
the art. m&@g@ kg, or aﬁ?Hﬁ%@BIWF@ b{ g‘\;(i) 39 %r d{éae‘?" bel ow have
the corr @ngm'dﬂﬁﬁouﬂ -50 mg of active mgred:ents In general, suitable

25BI NAP: 2 - bi s(di phe hi nog 1, 11-bi ha

By BOP: be nti%brrd%ﬂses inyqf a'cﬁ@miﬂlsﬁiﬁl@@ areyfr ﬂ'@pﬁhﬁﬂg ﬂdn%@hqiﬂéﬂ amg/kg.ophosphat e

ggng: Chlﬁ?‘&gFéfhﬂ?ﬁUQgﬁ B%%h?dd@%opropy car dad thaé the therapeutically

10 effective dosage of a compound, the phamaceutical composition, or the
combinations thereof, is dependent on the species of the subject, the body
weight, age and individual condition, the disorder or disease or the severity
thereof being treated. A physician, clinician or veterinarian of ordinary skill can
readily determine the effective amount of each of the active ingredients

15 necessary o prevent, treat or inhibit the progress of the disorder or disease.

The above-cited dosage properties are demonstrable in vitro and in vivo
tests using advantageously mammals, e.g., mice, rats, dogs, monkeys or isolated
organs, tissues and preparations thereof. The compounds of the present
invention can be applied in vitro in the form of solutions, e.g., aqueous solutions,

20 and in vivo either enterally, parenterally, advantageously intravenously, e.g., as a
suspension or in aqueous solution. The dosage in vifro may range between
about 10 molar and 10™® molar concentrations. A therapeutically effective
amount /n vivo may range depending on the route of administration, between
about 0.1-500 mg/kg, or between about 1-100 mg/kg.

25 In general, a therapeutically effective amount of a compound of the
present invention is administered to a patient in need of treatment. The term "a
therapeutically effective amount” of a compound of the present invention refers to
an amount of the compound of the present invention that will elicit the biological
or medical response of a subject, for example, reduction or inhibition of an

30 enzyme or a protein activity, or ameliorate symptoms, alleviate conditions, slow

or delay disease progression, or prevent a disease, etc.
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HOBT: N- hydr oxybenzotri azole WO 2011/ 054828PCT/ EP2010/ 066659

KHMDS: pot assi um bi s(trinmethylsilyl)am de LDA:lithiumdiisopropyl am de

Li HVDS: | iwbi2onvasiusgt ri net hyl sil yl ) am de NaHVDS: sodi um  PCT/EP2010/066659

bi s(trimethylsilyl)am de 5NBS: N-br onosucci nam de NCS: N-chl or osucci ni m de
NI S: N-i odosucci ni m de

TBTU: O- (benzotriazol -1-y1)-N, N, N , N -tetranmet hyl uroniumtetrafl uoroborate
10TEA: triethyl am ne THF:tetrahydrofuran TMS:trinethyl silyl Xantphos:

415- Bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene HPLC: hi gh pressure liquid

chr omat ogr aphy or hi gh perfornmance 15l id chronmat ogr aph
grap yI Sthel S i angeri aymammal is

n yet another embodiment, a methociJ #or treating ¢
provided which comprises administering to a mammail in need of such treatment
an effective amount of a compound of the present invention.

As used herein, the term “subject” refers to an animal. Typically the

5 animalis a mammal. A subject also refers to for example, primates (e.g.,
humans, male or female), cows, sheep, goats, horses, dogs, cats, rabbits, rats,
mice, fish, birds and the like. In certain embodiments, the subject is a primate.
Preferably, the subject is a human.

As used herein, the term “inhibit”, "inhibition" or “inhibiting” refers to the

10  reduction or suppression of a given condition, symptom, or disorder, or disease,
or a significant decrease in the baseline activity of a biological activity or process.

As used herein, the term “treat’, “treating” or "treatment" of any disease or
disorder, refers (i) to ameliorating the disease or disorder (i.e., slowing or
arresting or reducing the development of the disease or at least one of the

15 clinical symptoms thereof); (ii) to alleviating or ameliorating at least one physical
parameter including those which may not be discernible by the patient; or (iii) to
preventing or delaying the onset or development or progression of the disease or
disorder. In general, the term “treating” or “treatment” describes the
management and care of a patient for the purpose of combating the disease,

20  condition, or disorder and includes the administration of a compound of the
present invention to prevent the onset of the symptoms or complications,
alleviating the symptoms or complications, or eliminating the disease, condition
or disorder.

As used herein, a subject is “in need of" a treatment if such subject would

25  benefit biologically, medically or in quality of life from such treatment (preferably,
a human),

Another aspect of the invention is a product comprising a compound of the
present invention and at least one other therapeutic agent (or pharmaceutical
agent) as a combined preparation for simultaneous, separate or sequential use in

30 therapy to enhance apoptosis.
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LG Ms: i quid chromat ography-mass spectronetry NVR nucl ear magnetic
resonance TLC.thin | ayer chromatography Exanple '1 20 Synt hesis of

Cycl opr opmoesuldseszsc aci d 11- benzyl- 7- (4- br onp- 2-f| uor 0oPCT/EP2010/066659

phenyl am no) - 6- et hyl - 5- oxo- 1, 2, 3, 5-tetrahydro-i m dazo(1, 2-al pyridi n-8-01-
amde (1A): O (1A 25 Synthesis of Internediate Potassiumsalt of
2-Nitro-ethene-1,1-dithiol (I-la): NO2 SK+ H)---(S-K+ Ethanolic KOH (148g,
2.64npl) was added to a solution of carbon disul phide (200g, 2.63nnol) and
ni tronet hane (161g, 2.63nmpl) at OC. The resulting m xture was stirred at 0C
for 1 hour and at roomtenperature for 1 hour. The reactiog m xture was

filtered, wasH8dharembinaiansherapiss:affheimyenion dh&compernd stifiediesftssure to
S 1F ot RS e oy BTGB Ay o ot
formulated by the same or different manufacturers. Moreover, the compound of
the present invention and the other therapeutic (or pharmaceutical agent) may be
5  brought together into a combination therapy: (i) prior to release of the
combination product to physicians (e.g. in the case of a kit comprising the
compound of the invention and the other therapeutic agent); (ii) by the physician
themselves (or under the guidance of the physician) shortly before
administration; (iii) in the patient themselves, e.g. during sequential
10 administration of the compound of the invention and the other therapeutic agent.
Accordingly, the invention provides the use of a compound of the present
invention for treating a disease or condition by inhibiting the MAP kinase
pathway, wherein the medicament is prepared for administration with another
therapeutic agent. The invention also provides for the use of another therapeutic
15 agent, wherein the medicament is administered as a combination of a compound
of the present invention with the other therapeutic agent.
Embodiments of the present invention are illustrated by the following
Examples. Itis to be understood, however, that the embodiments of the
invention are not limited to the specific details of these Examples, as other
20  variations thereof will be known, or apparent in light of the instant disclosure, to

one of ordinary skill in the art.

EXAMPLES
The following abbreviations used herein below have the corresponding
meanings;:
25 BINAP: 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl
ByBOP: benzotriazol-1-yl-oxytripyrrolidinophosphonium
hexafluorophosphate
DCM: dichloromethane
DMF: N,N-dimethylformamide
30 EDCI: 1-ethyl-3-(3'-dimethylaminopropyl)carbodiimide
HOBT: N-hydroxybenzotriazole
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H SC H3 Methyl iodide (2279, 1.598npl) was added to a solution of potassium
salt 10 of 2-nitro-ethene-1,1-dithiol (150g, 0.704nol) in DVF (800nm.) at OC
under ni twogen/mismsphere. The resulting m xture was st iPCTAP2@D/0663689M
tenperature overnight. The reaction m xture was nonitored by TLC (30%

et hyl acetate in hexane). The reaction m xture was quenched with ice water;
the precipitate formed was collected and dried to afford 90g of the product
(77.5%yield). 15 Synthesis of Internediate

1- Benzyl- 2-ni tronet hyl ene-i m dazolidine (1-1c): NO2 c/ NH Et hanol
(200nmL) was added to a solution of 1,1-bis-nethylsulfanyl-2-nitroethene
(14.5g, 0.087d8dMPINd Retasshyy bisgrimetiaylsilyDamidsyi ne (129, 0.080mol). 20 The

resul ting m xt . was heat o 40r 2 hours. The reaction m xture
was nonitored %t?/@nc (13%%&49?%6@'%@‘?@ The reaction m xture was
concentrat ed dnadMD®: cotitreurnhes(rimetbyldildaotided i n et hyl acetate. The
precipitate fqr s coll ected .an ed.wth ethylacetate to afford 13g
of the producﬁq%ﬁ&‘% yisgf"a'ﬂ B'?@TEFW@B@E 6, 300 MHz) 6: 8.9 (br s,
1H), % 5-7.2 (MBS5H), 6.NSbfgmosldtinathide (s, 2H), 3.7-3.5 (m 4H). Synthesis
of Interrrediazﬁ _ .

1- Benzyl- 7- hydV&Ry- 6- methGRIOERSHEEiPENIge 3. di hydr o- 1Hi mi dazol |, 2- akyri di n- 5-on

e (1-1d): 0 Myjsene (15K.joddascanlffdge to a solution of
1- benzyl- 2-ni tronet hyl ene- 5dazol i di ne I\S@l\gNgrg 005nmol ) and 2-nmet hyl -mal oni c

aci d bis- (2, 4, BTWi chl ol {hsnaniriagokybr dtetremetmiwoniunThe resul ting
m xture was heated to rdé¢traffjuoreboratehours. The reaction m xture was
nonitgred by TLG (5% %Q%tbq %’&3). The reaction m xture was concentrated
and the concentTate was ¥4 in ethanol. The precipitate fornmed was
col l ected and Wakhed w tétratiyidesfatant o af ford 900ng of the

TMS: trimethylsilyl
Xantphos:  4,5-Bis(diphenylphosphing)-9,9-dimethylxanthene

HPLC: high pressure liquid chromatography or high performance
15 liquid chromatography
LC-MS : liquid chromatography-mass spectrometry
NMR: nuclear magnetic resonance
TLC: thin layer chromatography
Example 1

20  Synthesis of Cyclopropanesulfonic acid [1-benzyi-7-(4-bromo-2-fluoro-

phenyiamino)-6-methyi-5-oxo-1, 2, 3, 5-tetrahydro-imidazo[1, 2-alpyndin-8-yi]-

amide (1A):
o b
@\\ g
HN 4 F
S AS!
N CH3 Br
0]
(1A)
25  Synthesis of Intermediate Potassium salt of 2-Nitro-ethene-1, 1-dithiol (I-1a):
NO, SK*
H SK*
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NVR (CDC13, 300 MHz) 6: 11.5
4.0 (m 2H), 4.0-3.8 (m1.9
(6]

10pr oduct (65.69% vyield). 1H
2-
| uor o- net hamreswrbowiocssasi d

(br s, 1H), 7.4-7.2 (m 5H), 4.6 (s, 2H), 4.
(s, 3H). wo20118sm2Besis of Internediate Trif
1- benzvl- 6- net hyl - 8-

15nitro-5-0x0-1, 2, 3,5-tetrahydro-i m dazo[ 1, 2-al pyridin-7-yl1 ester (1-1e):

0 Triflic anhydride (2.8g, 0.010nmol) was added to a stirred solution
of 1- benzyl-7- hydroxy-6-nmethyl-8-nitro-2,3-di hydro-1Him

i dazo[ 1, 2-a] pyri di n-5-one (2g, 0.007 nol) and TEA (1.34g, 0.013nmol) in DCM

(40nmL) at -78C. The 20 resulting m xture was stirred at, roomtenperature
for 4 hours. THBapEHKPHA{1 ﬂﬁ&t%g@“ﬂﬁéﬂ’mﬁmt@@ Wuhq_@(%@% et hyl

acet at e) I%f?d ?Xé\ll wat er. The
organic I%{%—eﬁh@ggﬁémg ?'ﬁa'?'?ﬁ%a\‘\@%%%é(. or, 'rlﬁr@ gto ution, dried over

Na2SO4 aneésulting emixtuse was stirfed iat D'E&fordhhdnyamlatmmﬂeumatgreafpw on silica
gel (30% et hy cet at. xane % y| el d)
TH1 MR ( RS RS RstiBp ydird RS indied? 3SHeff wihy &y8and: DSdh LAt gt 2

4. 23- 4 13ur{der rédillcedprédsiie o éﬁord%ﬁ)ﬂg 6. the produt]7 B5Byyéldpsi s of

| nt er nedi ate 1-Benzv1l-7-(4-brono-2-fl uoro-phenyl am no)-6-net hyl-

8-nitro-2, 3- d| hydr o- 1Hi m dazof 1. 2- al pyrldln 5- one (1 1t : 0 Pal |l adi um

acet at e ( paanHe SIS f I'Jlﬂ-..u. ( ate \ -‘4F-HL¢J‘._<Lm..| ’.f D€ u’.’.- "7‘ ' 10 car bonat e

(2.8g, O. 009rm|) wer e di ssol ved iNo %olu §.,(20n) and th resulting mxture

was sparged for 30 mns with nitrogg&n 3 was followed by addition of
trifluoro-nethanesul fonic acid
1- benzyl- 6- net hyl - 8- ni tro-5-oxo- 1, bl 3, SSpEbrahydroi m dazo[ 1, 2-a] pyridin-7-y

1 ester (2.5g, 0. 006
o) 0 t o uoMeIbReR e SodhBTRak kB R B drkudr ol 7.
anot hgr 1gf zrhumbtéthenéihel-ﬂsﬂ?i_fltc(:rlso% (r)}l thmlel)vmlMFemoamhLatat Bwuh_?ﬁr 1 hour. The
reacti on was nonjt et acet i exan e reaction
i b ur o \BIEORTT PBNGPAERS UGS URNG BVKLE WR SCURE @hia0m LPSSEINIE: caron by
col um cha\irsgRY r‘ﬁﬁ&%a%ﬂoﬁ Hlktﬁ?e @85 nicHitrad by recqBedcethlabétaim) af f or ded
1.3 g of the product (48%yield).

hexane). The reaction mlxture was quenched with ice water; the precipitate

formed was collected and dried to afford 90g of the product (77.5% yield).

15
Synthesis of Intermediate 1-Benzyl-2-nitromethylene-imidazolidine (I-1c):

NO,

O

Ethanol (200mL) was added to a solution of 1,1-bis-methyisulfanyl-2-nitro-
ethene (14.5g, 0.0878mol) and N1-benzyl-ethane-1,2-diamine (12g, 0.080mol).
20  The resulting mixture was heated to reflux for 2 hours. The reaction mixture was
monitored by TLC (10% MeOH in CHCI3). The reaction mixture was
concentrated and the concentrate was dissolved in ethylacetate. The precipitate

formed was collected and washed with ethylacetate to afford 13g of the product
(74.7% yield).

25 'H NMR (DMSO-Dg, 300 MHz) 6: 8.9 (brs, 1H), 7.5-7.2 (m, 5H), 6.6 (s,
1H), 4.5 (s, 2H}, 3.7-3.5 (m, 4H).
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201H NMR (DMSO-D6, 300 MHz) 6: 8.05 (br s, 1H), 7.5 (dd, 1H), 7.4-7.25 (m
5H), 7.21-7.15 (d, 1H), 6.6 (t, 1H), 4.5 (s, 2H), 4.15 (t, 2H), 3.9 (t,

2H), 1.6 We,208ld54828 Synt hesis of Internediate PCT/EP2010/066659
8- Ami no-| - benzy1- 7- ( 4- br ono- 2-ti uor o- phenyl am no) - 6- 25
met hyl- 2, 3-di hydro- 1Hi m dazott, 2-aj oyridi n-5-one (l- 1l0): 0 Zinc (414

ng, 0.006 nol) was added to a stirred solution of 1-benzyl-7-(4-

br ono- 2-f | uor o- phenyl am no) - 6- et hyl - 8-ni tro- 2, 3-di hydro- 1Hi m dazo[ 1, 2-

a] pyridi n-5-one (500ng, 0.001 nmol) in THE (50nmL) and concentrated HCl (1

m.). 5 The resulting m xture was stirred at room t enper at for 30

m nut es. SWehes ermediate l-Bepzy highydrexys6-methyl &nitrood Gsdifydio-JEkt at e) . The

reaction m: v =N GE t€6 and partitioned between ethyl acetate and

water. T a2 .2 i d ted with saturated NaHCO3 sol ution and

concentrated to afford 400ng gf ®he crude product which was used in the

next step w thout 10further p cat i onNOgynt hesis of the title conpound,

Cycl oProPanesul fonic acid 11-Bbewzyl -7- (6L o

br ono- 2-f | uor o- phenyl am no) - 6- net hyl,- , 5’ 3,5-tetrahydro-i m dazo[ 1, 2-

al pytidin-8-1/11-am de (I A): 15Cycl angsul fonyl chloride (254 ng,

0. 0002 nol) was added to a stirred sol utifon GHs;

8- am no- 1- benzyl- 7- (4- brono- 2-f | uor o- phegy!l am no) - 6- net hyl 2, 3-di hydro-1Him

i dazo[ 1, 2-a] pyri di n-5-one (400 rEg 0. 001 nol lnbi n pyridine (4 nL.). The

resul ting m xtXenegkonyy)iwaseaddad o aelutiomet tbepaylidpitrametiiene-The reacti on

m xt ur It 0 - . b m xture
£ V\?e?zo’lmfﬁg (gg,a'ﬁgﬁs’mﬁp.@nﬁ@ﬁ’\béttﬁﬁ A6 Leijcis-(2 8% frfégfbfrv\g ?Q?Rﬂ)r

was concentrate artitioned bet'ween ethylacetate an ." The
or gani ¢ | ester(2:38g, &005eml). Jhedesulting Mixture was beated tprethacior 2maurs.i cat i on by

by pr epar 1 (EeARR ERON a8 eifofil by TERBH WeBETITEACT  THS Podtiomr |
( DVBO- D6, midiire Mrirg concBnttatdd3ind the concéifyate vdls digsbiveldih,etiiadol. The
precipitate formed was collected and washed with ethanol to afford 900mg of the
10 product (65.69% yield).
'"H NMR (CDCls, 300 MHz) 8: 11.5 (br s, 1H), 7.4-7.2 (m, 5H), 4.6 (s, 2H),
4.2-4.0 (m, 2H), 4.0-3.8 (m, 2H), 1.9 (s, 3H).

=W

Synthesis of Intermediate Trifluoro-methanesuifonic acid 1-benzyl-6-methyl-8-

15  nitro-5-oxo-1,2 3 5-tetrahydro-imidazof1, 2-alpyridin-7-yl ester (I-1g):

NO
@ 2 0

N~ O\Sff
Cn M ger
CH,
o)

Triflic anhydride (2.8g, 0.010mol) was added to a stirred solution of 1-
benzyl-7-hydroxy-6-methyl-8-nitro-2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one
(29, 0.007 mol) and TEA (1.34g, 0.013mol) in DCM (40mL) at -78°C. The
20 resulting mixture was stirred at room temperature for 4 hours. The reaction
mixture was monitored by TLC (100% ethyl acetate). The reaction mixture was
partitioned between DCM and water. The organic layer was washed with
NaHCOj; solution, brine solution, dried over Na;SO4 and concentrated.

46



25 7.25 (m 5H), 7.2 (d, 1H), 6.5 (t, 1H, 5.0 (d, 1H, 4.8 (d, 1H,
4.1-4.0 (m 1H, 3.9 (d, 1H, 3.6-3.5 (m 1H), 2.3 (d, 1H), 1.6 (s, 3H),1.3
(s, 1H), W0o20D/08428n 4H), 0.5- 0.4 (m 1H). LCVS: 98. 98¥CT/HPZ018/06653¢ M+1)
HPLC. 97.95% Exanple 2 Synthesis of Cycl ooropanesul fonic acid

17- (4- brono- 2-fl uor o- phenyl am no) - 6-

nmet hy1l- 5- oxo-1, 2, 3, 5-tetrahvdro-i m dazof 1, 2-al oyri di n-8-141-am de (2A): O,
;S=0 HN HH c_.1 NCH3 0 5(2A) Borontri brom de (20ng, 0.0001 nol) was
added to a stirred solution of cyclopropanesul fonic acid

[ 1-benzyl- 7- (4- brono- 2- f| uor o- phenyl am no) - 6- met hyl 5- oxo-1, 2, 3, 5-tetrahydro
- i mi dazo[ Rurficglip) by gohungn 9hmﬁta@apm¥\0"§di°ﬁ@e’ @Q%mw atedhpcm (3 nl)  at
0C. The r t m 10 tenperature for 2 hours.
The reactﬁ%t#n%? aﬁaﬂpgﬁmﬁéﬁmm ?Ewdé'eggﬁgeﬁoom hyl acetate). The reaction
m xture was quEhNMRI(GDER, 300 M (5: Ivt7 82r(oe@dH)al d-7.3km, 2dhckh(s,at e was

partition t The organic | ayer was

concentr ?ﬂh%%gqufi%hgﬁgﬁjgfgﬁﬁkﬁqgm| fication by colum

chromeg ography on silica gel (4% nmethanol in DCM afforded 7 ng of the
15product g r?tﬁ&’sf#'oﬂrﬁérmed:ate 1~Bgnz } ing)-6Ghefh 2 (d, 1H),

. ' ) 2.05-2.0(d 2H) .
3H). 1.12 (d, 3H). LOVS: 7@)sz = 457(Mrl) HPLC. 97.7% 20

NO, , F
0L
N CH, Br
O

Palladium acetate (129mg, 0.001mol), BINAP (638mg, 0.001mol), cesium

10 carbonate (2.8g, 0.009mol) were dissolved in toluene (20mL) and the resulting
mixture was sparged for 30 mins with nitrogen. This was followed by addition of
trifluoro-methanesulfonic acid 1-benzyl-6-methyl-8-nitro-5-oxo-1,2,3,5-tetrahydro-
imidazo[1,2-a]pyridin-7-yl ester (2.5g, 0.006 mol) and 4-bromo-2-fluoro-
phenylamine (1.15 g, 0.006 mol) in toluene (20mL) and the reaction flask was

15 again sparged for another 15 minutes. The reaction mixture was heated at 80°C
for 1 hour. The reaction was monitored by TLC (80% ethylacetate in hexane).
The reaction mixture was filtered through celite bed and concentrated.
Purification by column chromatography on silica gel (40% ethylacetate in
hexane) afforded 1.3 g of the product (48% yield).

20 'H NMR (DMSO-Ds, 300 MHz) &: 8.05 (br s, 1H), 7.5 (dd, 1H), 7.4-7.25
{m, 5H), 7.21-7.15 (d, 1H), 6.6 (1, 1H), 4.5 (s, 2H), 4.15 (t, 2H), 3.9 (1, 2H), 1.6 (s,
3H).

Svnthesis of Intermediate 8Amino-1-benzyil-7-(4-bromo-2-fluoro-phenylaniino)-6-
25  methyl-2 3-dihydro-1H-imidazof1, 2-ajpyridin-5-one (I-1

47



Exanpl e 3 Synthesis of Cycl oprol)anesul fonic acid

11-(2-fl uoro-4-iodo-phenyl am no) - 6- nethyl-5-oxo-1, 2, 3,

5-t et r ahywoeoimiseszzof 1 ,2-al Avridin-8-yll-a nide. (3A) pcT/EP2¢18A5668yNnt hesi s
of Internediate 1-Benzvl-7-(2-fluoro-4-trimethylsilanyl-Dhenylam no)- 6-

met hyl - 8-nitro-2, 3-di hydro-1 Himdazof 1, 2-alpvridin-5-one (I-3a): 50
Trifl uoro-nethanesul fonic acid 1-benzyl-6-nethyl-8-nitro-5-o0xo0-1, 2, 3, 5-
tetrahydro-im dazo[ 1, 2-a] pyridin-7-ylester (l-le: 500 ng, 0.001 nol) in
toluene (15 nmL) was reacted with 2-fluoro-4-trinethyl silanyl -phenyl am ne
(221 ng, 0.001 nol) in the presence of Pd2(dba)3(63.3ng, 0.0001 nop,

xant phos (40 ng, 0.0001 1 ) and K3PO4(367ng 0.002 nol) and the
reaction m xture was heate

f 1 uxdN Ih . Reaction workup yields the
crude product which was puriTied orrat ography on silica gel
(40% et hyl acetate in hexane) to rd 00 t he product (74.48%
yi el d). 1H N ) 6: 8.0 (br s, 1H),
7.4 (d, 1H), 7.45-7.2 (m 155H), 7. 1 d, (t, 1H), 4.5 (s, 2H,

4.15 (t, 2H), 3.9 (t, 2H), 1.6 (s, 3Hp, 0 3 (s 9H) Synt hesi s of

e o PSRRI, B0 185 it R AR ARy B e P
bromo-2 ﬂuoro -phenylamino)-6-methyl-8-nitro-2,3-dihydro-1H-imidazo[1,2-
ajpyridin-5-one (500mg, 0.001 mol) in THF (50mL) and concentrated HCI (1 mL).

5  The resulting mixture was stirred at room temperature for 30 minutes. The
reaction mixture was monitored by TLC (100% ethylacetate). The reaction
mixture was concentrated and partitioned between ethylacetate and water. The
organic layer was washed with saturated NaHCO3; solution and concentrated to
afford 400mg of the crude product which was used in the next step without
10 further purification.

Synthesis of the title compound: Cyclopropanesulfonic acid [1-benzyl-7-(4-
-6-methyl-5-oxo0-1,2 3, 5-tetrahydro-imidazof1,2-

bromo-2-fluoro-phenylamino
ajpyridin-8-yil-amide {1A):

15 Cyclopropanesulfonyl chloride (254 mg, 0.0002 mol) was added to a

stirred solution of 8-amino-1-benzyl-7-(4-bromo-2-fluore-phenylamino)-6-methyl-
2,3-dihydro-1H-imidazo[1,2-a]pyridin-5-one (400 mg, 0.001 mol) in pyridine (4
mL). The resulting mixture was stirred at room temperature for 3 hours. The
reaction mixture was monitored by TLC (100% ethylacetate). The reaction
20 mixture was concentrated and partitioned between ethylacetate and water. The
organic layer was concentrated to afford the crude product. Purification by
column chromatography on silica gel (80% ethylacetate in hexane), followed by
preparative HPLC afforded 30 mg of the product (6% yield).
'H NMR (DMSO-Dg, 300 MHz) 8: 8.4-8.35 (br s, 1H), 7.5 (dd, 1H), 7.4-
25  7.25(m, 5H), 7.2 (d, 1H), 6.5 (t, 1H), 5.0 (d, 1H), 4.8 (d, 1H), 4.1-4.0 (m, 1H), 3.9
(d, 1H), 3.6-3.5 (m, 1H), 2.3 (d, 1H), 1.6 (s, 3H),1.3 (s, 1H), 0.9-0.7 (m, 4H), 0.5-
0.4 (m, 1H). LCMS: 98.98%, m/z = 547(M+1) HPLC: 97.95%
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0

1-Benzyl-7-(2-fluoro-4-trinmethylsilanyl-phenyl am no)-6-nethyl-8-nitro-2, 3-
di hydr o- Meimidaszsegl, 2- a] pyri di n-5-one (400 ng, 0.001 mplCx/EPR0IDGEEGEL0 rril)
was added to AgBF4 (500 ng) in DCM (10 nmL) previously sparged with nitrogen
for 510 mnutes at -50C. The resulting m xture was stirred at -50C for 30
m nut es under nitrogen atnosphere. This was followed by the addition of I1C
(0.85n1L) and the stirring was continued for a further 1 hour at -50C under
nitrogen atnosphere. The reaction mxture was nonitored by TLC

(65%t hyl acetate in hexane). The reaction_m xture was quenched wth sodi um
t hi osuphate and 10 extract ed with Bxampigd organi c | ayer was washed with

@anﬁ‘ﬁﬁ cél was washed

[ [ O ny | .
1H NMR (DWEﬂ)VBﬁoxBeDZI\‘it—&-te intidazof 1 vndrmﬁ-w&anﬂda)QA);;; 4-7.2 (m 6H),
6.5 (t, 1H), 4.5 (s, 2H), 42(t, 2H),E4.O(t, 2H), 1.6 (s, 3H). LOWE:

83.8% 15ririlz 521(Mr1) Synt hesh i nternedi ate

8- Ami no- I-benzyl? (2-fluoro-4-iodo% nyl am no) - 6-

met hyl - 2. 3-di hydr o- 1Hi ni dazof 1, HK! pyri difn-5-one (1-3c): 0 20Fol | owi ng
the procedure set forth in Ex r e preparation of 1-1g,

1- benzyl-7-(2-fl uoro-4-iodo-p et hyl1-8-nitro-2, 3-di hydro-1H m
dazo[ 1, 2-a] pyri di n-5-one (280N l 0018 np |n THF (30 r|r|L) was reacted
with zinc (211 ng, 0.003 nol) and[HOCHZ 7)Bfo afford 250 ng of the crude
product which was used in the nextOstep without further purification.

Synt hesis of Internedi ate Cycl oproparzz_sdJl fonic acid

11- benzyl-7-(2-fluoro-4-iodo 5

phenyl am no) - BB4rehtipiorhideX@0hg2 00D tredl) way idded 1o datiniet sdhuaibpyfi di n- 8- v11-

am de (1-3d 0
( cyc}opropanesuifonlc acid [1-benzyi-7-(4-bromo-2-fluoro-phenylamino)-6-methyl-

5-ox0-1,2,3,56-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-amide (1A: 30 mg, 0.0001
mol) in DCM (3 mL) at 0°C. The resulting mixture was stirred at room
10 temperature for 2 hours. The reaction mixture was monitored by TLC
(100%ethylacetate). The reaction mixture was quenched with methanol and
concentrated. The concentrate was partitioned between ethyl acetate and water.
The organic layer was concentrated to afford the crude product. Purification by
column chromatography on silica gel (4% methancl in DCM) afforded 7 mg of the
15  product (28% vyield).
'H NMR (DMSO0-Ds, 300 MHz) &: 7.2 (d, 1H), 7.1 (d, 1H), 6.5-6.4 (m, 2H),
5.9-5.8 (m, 1H), 5.7-5.6 (br s, 1H), 4.95 (d, 1H), 4.3 (t, 2H), 3.8 (t, 2H), 2.45-2.35
(m, 1H), 2.05-2.0 (d, 2H), 1.8 (s, 3H), 1.12 (d, 3H). LCMS: 74.36%, m/z =
457(M+1) HPLC: 97.7%

20
Example 3

Synthesis of Cyclopropanesulfonic acid [7-{2-fluoro-4-iodo-phenylamino)-6-
methyl-5-oxo-1,2, 3, 5-tetrahydro-imidazof 1,2-alpyridin-8-yil-amide.(3A):

49



Foll owi ng the procedure set forth for the preparation of Exanple 1A, 8-

am no- 1 -benzyl-7-(2-fluoro-4-iodo-phenyl am no) - 6-net hyl - 2, 3-di hydro- 1H

10i m dazoWd,28t1alspse8i di n-5-one (250 ng, 0.001 nol) in pyPcdipreo10Aesvs) was
reacted with cycl opropanesui fonyl chloride (144 ng, 0.001 nol) to afford

t he crude product. Purification by colum chromatography on silica gel (80%
ethyl acetate in hexane) afforded 40 ng of the product (13.2%yield). LCVE:
83.8% mz = 595.1(M+1) 15 Synthesis of the title conpound,.

Cycl opropanesul fonic acid F-(2-fluoro-4-iodo-

phenyl am no) - 6- net hy1- 5- oxo- 1, 23, 5-t et rahydr o-i m dazol |, 2- al pyri di n- 8- Y11-
am de. (3A): Followi ng the procedure se orth for the preparation of

Exanpl e 2A, 20 cycl opropanesul f oni AN | d

11- benzyl-7-(2-fl uoro-4-iodo- phenéha ?__ met hy1- 5-

oxo-1, 2, 3,5-tetrahydro-i m dazq[1 a]p}qld n-8-yli-amde (40 ng, 0.0001
nol ) in DCM (3 nmlL) was reactedyw brom de (0.025 g, 0.0001 nol)
to afford the crude product. Puri ic tio col utm chr omat ogr aphy on
silica gel (4% nethanol in CH r deg gy, of the product (9.09%
yi el d). 251H NVR (DMVBO-D6, 300 MHz)[ 6: Claa~(br ks, 1H), 7.6 (d, 1H), 7.4 (d,
1H, 7.2 (br s, 1H), 7.0 (br s, 1HD 6.4 (t, 1H), 4.0 (t, 2H), 3.8 (t, 4H),
.1 (s, 1H),1.6 (s, 3H), 0.8 (s, 4H. kCMS 94.3% mnmlz = 504.8(M+l). HPLC
87.6% Exanple 4  Synthesis of (3A)

1-(2, 3-Di Bvﬂh@éﬁf‘s'o??tﬁéﬁhédrébéci-Bﬁh ) fhbcfr@w-ﬁm@élh Si

Trifluoro-methanesulfonic acid 1-benzyl-6-methyl-8-nitro-5-ox0-1,2,3,5-

tetrahydro-imidazo[1,2-a]pyridin-7-yl ester (I-1e: 500 mg, 0.001 mol) in toluene
{15 mL) was reacted with 2-fluoro-4-trimethylsilanyl-phenylamine (221 mg, 0.001
mol) in the presence of Pdz(dba)s (63.3mg, 0.0001 mol) xantphos (40 mg, 0.0001
10 mol) and K3PO4 (367mg, 0.002 mol) and the reaction mixture was heated to
reflux for 1Thour. Reaction workup yields the crude product which was purified by
column chromatography on silica gel (40% ethylacetate in hexane) to afford 400
mg of the product (74.48% yield).
'"H NMR (DMSO-D¢, 300 MHz) &: 8.0 (brs, 1H), 7.4 (d, 1H), 7.45-7.2 (m,
15 5H), 7.1 (d, 1H), 6.65 (t, 1H), 4.5 (s, 2H), 4.15 (1, 2H), 3.9 (t, 2H), 1.6 (s, 3H), 0.3
(s, 9H)

Synthesis of Intermediate 1-Benzyi-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-8-
nitro-2, 3-dihydro-1H-imidazo[ 1, 2-alpyridin-5-one (1-3b):
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Synt hesis of Internediate

7- (4-Brono- 2-fl uoro- phenyl am no) - 6- met hvl-8-nitro2, 3-di hydro-1Hi m dazof 1, 2
- al pvri diwo20nims4€28- 4a) : 100 HBr in acetic aci deC2Epeomwloycopms added
to

1- benzyl- 7- (4- br ono- 2-f | uor ophenyl am no) - 6-met hy1-8-nitro-2, 3-di hydro-1Hir
ni dazo[ 1, 2-a] pyridin-5-one (1-1f: 1.4 g) and the resulting m xture was
stirred at roomtenperature for 2 hours. The reaction was nonitored by TLC
(100% et hyl acetate). The reaction m xture was 15 partitioned between ice

wat er and ethyl acetate. The organic |ayer was concentrated to afford the
crude product. Purificatigh by col um chromatography on silica gel (65%
et hyl acetate in hexane) a ed, 600 N of, t hd product (54.5%vyield).
1H NVR (DVBO D6, 300 NMHz) B=9. E} 0 (s, 1H) 7.6 (d, 1H),
207.4 (s, 1H), 6.8 (1, 1H, 4.1 , .8 2H), 1.6 (s, 3H
Synthesis of Internedi ate
7- (4-Brono- 2-fl uor o- phenvl am na) - L o~p
0x0- 2, 3-di hydro-5Hi m dazol |, 2-al pyri di ne- 1-carboxylic acid tert-butyl
ester (I- 4b): (H3c)3cO NO2 Hc, N | 0 5BCC anhydride (21 ng, 0.0001
ol ) was added B@n@ISMZﬂ|ﬁﬂo-9lolrm’iétﬁilsnﬁny7-phenylam|no) 6-methyl-8-nitro-2,3-
(4- brom)2fluoopheny m no).- 6- met hyl - 8- n|tr02 dlhéM)o 1H-|mdazo[1 2-
a] pyri di rdiBydsaelH gandagoﬂe?—elmdm Pﬂ%&@mpo(oﬂ mal iDEdb LI Gipi) wa
acetoni tr M@ IH DEM Y it Prévidsly $barges it fegén rmerature
for 2 houérdsd:ed'[lé eac Pgn %s m)ngt ore byI LCy(I?LOrg/o etlhy'?lz; tate). The
react iSon 1®minutesiat-508€. dbwoesulting aﬂxtarangastlired ehéﬂ%éw%@mlmtﬁyl acetat e
and wat er r product .
Purifi Catqﬁvao%%ﬁ@ogﬁﬁgﬂ&r@\;@%Eg&@ a@pi o(r?l‘a&(lgg® ggf'ﬂefacet ae in
hexane) adridthaadindty wes ebntiredoiood figrtherGiBhdui %t y!S@?Dit)nder nitrogen 1H
NVMR (CDClI 3, 30 5. 7,8 1H), 7.3.(d, 1 7 , 1 .5 (t,
( atmospﬁere. he reaction gnslxtureH\?vas momtgred byFQ'LC (6&%£aﬂ1ylac|aéte?n (
hexane). The reaction mixture was quenched with sodium thiosuphate and
10 extracted with DCM. The organic layer was washed with ammonia solution and
concentrated to get the crude product which was washed with diethy| ether to
afford 250 mg of the product (56.1% yield).
'H NMR (DMSO-Dg, 300 MHz) 8: 8.0 (br s, 1H), 7.5 (d, 1H), 7.4-7.2 (m,

6H), 6.5 (t, 1H), 4.5 (s, 2H), 4.2 (t, 2H), 4.0 (t, 2H), 1.6 (s, 3H). LCMS: 83.8%,
15  miz=521(M+1)

Synthesis of intenmediate 8-Amino-1-benzyl-7-(2-fluoro-4-iodo-phenylamino)-6-
methyi-2, 3-dihydro-1H-imidazo[1, 2-ajpyridin-5-one (/-3c):

Q\\ NH, F

H
\ NP~ | N
n
CH, I
O
20 Following the procedure set forth in Example 1 for the preparation of 1-1g,

1-benzyl-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-8-nitro-2,3-dihydro-1H-
imidazo[1,2-a]pyridin-5-one (280mg, 0.001 mol) in THF (30 mL) was reacted with
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151H), 4.3-4.2 (m 4H), 1.8 (s, 3H), 1.5 (s, 9H) Synthesis of Internediate
8- Am no- 7- (4- br ono- 2- f | uor o- phenyl am no) - 6- net hVl -

5- ox0- 2, 3woi2bydises28H- i m dazol | . 2- al mai di ne- 1- car boxyl i c peTiEP2618/066682t VI
ester (/- 4c): 200 Zinc (284 ng, 0.004 nol) was added to a stirred
solution of 7-(4-brono-2-

fl uor o- phenyl am no) - 6- net hyl - 8- ni tr o- 5- oxo- 2, 3-di hydro-5Hi m dazo[ 1, 2-

a] pyridine-1-carboxylic acid tert-butyl ester (350 ng, 0.0007 nol) and
NH4Cl (310 ng, 0.006 nol) in water and THF (10nmL). The resulting m xture
was stirred at. roomtenperature for 40 rn'nutz?q.a The reactjon was nonitored

by TLC (180042 1HPIa80AMe!) andHT &4 ek & affeic 2REmg! the prudiechradedd and
partitio t ani c | ayer was washed
wi th sat tr}f?g,it QS‘H&% SO E%ﬁ?ﬁoﬁéﬁﬁlgﬁglgﬁggﬁﬁ%@gga%ﬂafford 150 ng of the
crude product which was used 5in the next step w thout further

purificat hesiy of inderimedidie -benzyl7-(2-fluoro-4-iodo-

8- (1- IIyI I 44- I g .

t | uor 0- pHey AR AL WS oA =l pyri di ne- 1-
car boxyI| (d3ugrt butyI ester (I-4d) 0 ki (I—|3q30 0 / HN 100

1- Al lyl -cycl opropanesul fonyl chloride (121 ng, 0.001 nol) was added to a
stirred solution of

8- am no- 7- (4- br ono- 2-f | uor enyl am Qog_ - met hyI 5- oxo0- 2, 3-

R

Following the procedure set forth for the preparation of Example 1A, 8-

amino-1-benzyl-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-2, 3-dihydro-1H-

10 imidazo[1,2-a]pyridin-5-one (250 mg, 0.001 mol) in pyridine (4 mL) was reacted
with cyclopropanesulfonyl chloride (144 mg, 0.001 mol) to afford the crude
product. Purification by column chromategraphy on silica gel (80% ethylacetate
in hexane) afforded 40 mg of the product (13.2% yield).

LCMS: 83.8%, m/z = 595.1(M+1)

15
Synthesis of the title compound: Cyclopropanesuifonic acid [7-(2-fluoro-4-iodo-

phenylamino)-6-methyl-5-oxo-1, 2, 3, 5-tetrahydro-imidazof1, 2-aJpyridin-8-yl]-

amide.(3A}:
Following the procedure set forth for the preparation of Example 2A,

20 cyclopropanesulfonic acid [1-benzyl-7-(2-flucro-4-iodo-phenylamino)-6-methyl-5-
oxo-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-amide (40 mg, 0.0001 mol) in
DCM (3 mL) was reacted with borontribromide (0.025 g, 0.0001 mol) to afford the
crude product. Purification by column chromatography on silica gel (4%
methanol in CHCI;) afforded 3 mg of the product (9.09% yield).

25 'H NMR (DMSO-Ds, 300 MHz) &: 8.4 (br s, 1H), 7.6 (d, 1H), 7.4 (d, 1H),
7.2 (brs, 1H), 7.0 (br s, 1H), 6.4 (t, 1H), 4.0 (i, 2H), 3.8 (t, 4H), 2.1 (s, 1H),1.6 (s,
3H), 0.8 (s, 4H). LCMS: 94.3%, m/z = 504.8(M+1). HPLC: 87.6%
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di hydro-5H-i m dazo[ 1, 2- a] pyri di ne-1-carboxylic acid tert-butyl ester (150
ng, 0.0003 nol) in pyridine (3 nm.). The resulting m xture was stirred at
room 15 twoperasus2e for 12 hours. The reacti on was noni orap2dy/0ddssd ( 100%
et hyl acetate). The reaction m xture was concentrated and partitioned

bet ween et hyl acetate and water. The organic | ayer concentrated to afford
the crude product. Purification by colum chromatography on silica gel (60%
et hyl acetate in hexane) afforded 120 ng of the product (60.6%yield). 20
Synthesis of Internediate

7- (4-Brono- 2-fl uor o- phenyl am no) - 841- (2, 3-di hydr oxvpropyl) - cycl opronanesul f
onyl am nol - 6- net hyl - 5- oxo- 2, 3-di hédro-SH-i m dazo f , 2-

al vvridi ne-1-carboxWc acid tett-bb¥Xgmpé&der (1-4e): OHO 0504 (0.1
ng, 0.000 . Snad F.0 8 e j i [7-{d.- 9.

8- (1- allyugg'lt@g%%ﬁﬁzgﬁﬁé : Fﬁ%ﬁﬁ‘ﬂé?ﬁ ogBphediofic aoid LDro-2ni
t hy 1- 5- oxfudto-phenipadrine)Stmathydd-of & 1.2; h bdetradidne-midaaofio3-alnyvedae8-d
tert-b tyluestir:éaﬁzo ng, 5 0.0002 nol) and N-net hyl nor phol i ne- N-oxi de (35
ng, 0.-000%= e ter and THE (3 nlL). The resulting m xture was stirred
at roomtenperature for 12 hours. Theq@eacti on was nonitored by TLC (10%
MeOH in CHCI 3). The reaction m xturg wa artitioned between ethyl acetate
and water. The organic |ayer was c tra to afford 75 ng of the crude
product which was used in the ne@t:s‘pstep w 't hout further purification.
Synthesis of the title conpound: PO
1- (2, 3-Di hvdr oxy- propvl)-cycl

no) - 6- me

1, 2-al pvridin-8-vll-am de (4
stirred solution of 7-(4-bro
f 1 uor o- phenyl ani no) - 841- (2, 3- di hydfoxyClds opy1)Bicycl opr opanesul f onyl ani no] - 6
- met hyl-5-oxo0- 2, 3-di hydro-5Hi m q@azo[ 1, 2- a] pyri di ne- 1-carboxylic acid
tert-butyl ester (75ng) in THE (10nmL). The resulting m xture was stirred at
45C for lhour. The reaction was noni t®Mked by TLC (10% MeOH in CHC13). The
reaction gihusig of thidRSediRRCEM-BAIRS 2N EBhbhiLRNRS- DRl AB-AlrBy! acetate
and wat er.” The organi c Tayer_was washed w Saturaie sol ution and
concent r a2 : d pyrigia-nepei(le4a)] 39. 58% yi el d) .

1H NVR (DMSO- D6, 300 MHz) 6: 8.5-%@ (br sg 1H), 7.5 (dd, 1H), 7.2 (d, 1H),

7.1 (s, 1H), 7.0-6.8 (t,1H), $41-4 9%(, 1H, 4.7 (t, 1H, 4.5 (t, 1H),
.M@m, 1.8-1.6 (q, 2H), 1.6 (s,
CH, Br
10 o)

4.2-4.0 (g, 252H), 3.7-3.5 (Tl
HBr in acetic acid (20 mL) was added to 1-benzyl-7-(4-bromo-2-fluoro-

4H), 1.2-0.9 (m 4H)

phenylamino)-6-methyl-8-nitro-2, 3-dihydro-1H-imidazo[ 1, 2-a]pyridin-5-one (I-1f:

1.4 g) and the resulting mixture was stirred at room temperature for 2 hours. The

reaction was monitored by TLC (100% ethylacetate). The reaction mixture was
15 partitioned between ice water and ethyl acetate. The organic layer was

concentrated to afford the crude product. Purification by column chromatography

on silica gel (65% ethylacetate in hexane) afforded 600 mg of the product (54.5%

yield).

'"H NMR (DMSO-Dg, 300 MHz) &: 9.6 (br s, 1H), 9.0 (s, 1H), 7.6 (d, 1H),

20 7.4 (s, 1H), 6.8 (t, 1H), 4.1 (t, 2H), 3.2 (1, 2H), 1.6 (s, 3H)
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LCMS: 98.58% mz = 533.0(Mr2) HPLC: 97.31% Exanple 5 Synthesis of
1- (2, 3-Di hydr oxy-Drooyl ) -cycl opropanesul fonic acid [7-(2-fluoro-4- 5
i odo- phenybaunims)s28- net hyl - 5- oxo- 1, 2, 3, 5-t et rahydr o-i m ¢#ez@prio18rnadesyri di n- 8

-yllamde (5A): OH 0 HN 0 (5A Synt hesis of Internediate
7- (2- Fl uor o- 4-i odo- phenvl am no) - 6- net hy1-8-nitro-2,3- 10 di hvdro-1
H i m dazof 1, 2-al oyridin-5-one (/-5a): N2 CH3 O HBr in acetic acid

(30 nm.) was added to
1- benzyl-7-(2-fl uoro-4-iodophenyl am no) - 6- net hy1-8-nitro-2, 3-di hydro-1Him

dazo[ 1, 2-a] pyri din-5-one (I-3b: 2.5 g) and the resul ting mxture was
stirred abyitiess oblntermadiale 7r(4-Bromosdrll : 8

TLC (100%y04 bl filBlar) imlhiSofs 228 Bl XL 41 MRS R b My B HOOS

sol ution € water an y
| ayer was#fponcentrated to afford the crude product. Purlflcatlon by col umm
chromat ography on silica gglc)(déO% ethyl acetate in hexane) afforded 1.5 g of

on
t he product (75%yield). o\( NO, ,, F
Q, ~ | | | I
N CH Br

3
0
5 BOC anhydride (21 mg, 0.0001 mol) was added to a stirred solution of 7-
(4-bromo-2-fluoro-phenylamino)-6-methyl-8-nitro-2, 3-dihydro-1H-imidazo[1,2-
a]pyridin-5-one (35 mg, 0.0001 mol) and DMAP (2.4mg, 0.0001 mol) in
acetonitrile (3 mL). The resulting mixture was stirred at room temperature for 2

hours. The reaction was monitored by TLC (100% ethylacetate). The reaction
10  mixture was concentrated and partitioned between ethylacetate and water. The
organic layer was concentrated to afford the crude product. Purification by
column chromatography on basic alumina {(60% ethylacetae in hexane) afforded
30 mg of the product (68.18% yield).
*H NMR (CDCl3, 300 MHz) &: 7.8 (s, 1H), 7.3 (d, 1H), 7.1 (d, 1H), 6.5 (t,
15 1H), 4.3-4.2 (m, 4H), 1.8 (s, 3H), 1.5 (s, 9H)

Synthesis of Intermediate 8-Amino-7-(4-bromo-2-flucro-phenylaming)-6-methyl-

5-ox0-2, 3-dihydro-5H-imidazof1, 2-ajpyridine-1-carboxylic acid terf-butyl ester (I-
4c)

(H3C)3C
o NH F
‘( > 1
Q,N |

20 0
Zinc (284 mg, 0.004 mol) was added to a stirred solution of 7-(4-bromo-2-

CH3 Br

fluoro-phenylamino)-6-methyl-8-nitro-5-ox0-2,3-dihydro-5H-imidazo[1,2-
a]pyridine-1-carboxylic acid tert-butyl ester (350 mg, 0.0007 mol) and NH,CI (310
mg, 0.006 mol) in water and THF (10mL). The resulting mixture was stirred at
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Synt hesis of Internediate

7-(2- Fl uor o- 4-i odo- ohenvl am no) - 6- net hy1- 8-ni tro- 5-

0X0- 2, 3- dvbydrimssdasi m dazof 1, 2- apyri di ne- 1- car boxyl i ¢ aecu/mpesobissy| ester
(I- 5b): (H3C)3IR 0 0 5BCC anhydride (761 ng, 0.003 nol) was added to a
stirred solution of 7-

(2-fl uoro-4-iodo-phenyl am no) - 6- net hyl -8-nitro-2, 3-di hydro-1H i m dazo[ 1, 2-
a] pyridin-5-one (1 g, 0.002 nol) and DVAP (530 ng, 0.003 nol) in
acetonitrile (20 m.). The resulting m xture was stirred at roomtenperature

for 2 hours. The reaction was nonijored b TLC (100% et h e). The
react i on TPPRY \@Mperalire fo ré&ma%%tﬁaﬁ wast %W@éﬁfﬁ@ﬁbﬁ%l acet at e
and wat er g hgﬁe @Eé}aﬁ*h& Hleﬁat n MBQUEWSLEddcehidtddCard partifopéieah the crude

pr oduct V\?‘I was ‘use e next step wthout further purification.
Synt hesi sethIacana& andwataer. The organic layer was washed with saturated NaHCO3

8- Am no- 7- t

0Xxo0- 2, 3- (ﬁ‘ﬂ@‘ é@g?&egﬁg%@g%%% aﬁq%gﬂﬁsccgr%e éﬁdﬂjgt vggtlcg\q lfs’et()jutyl
ester § | -indhe¢ next {teP GitAGUI furtBer purificaomc (296 ng, 0.005 nol) was added to a
stirred solution of 7-(2-fluoro-4-

I odo- phenlamno)-6 met hyl - 8-nj A ,
hydr o- 5H2¥#88 Infermediate £ syCloprapanes L4 Sster (400
ny, 0. 000f JrBloheApa G- 50@«0-930&9 afglsHJuﬁ;dm (-8l 415 ). The

resul ting mX ure was sTrrred at roomtenperature m nutes. The
reacti on &@i8 -1} i 80P et hyl acet ate). The reaction m xture was
concentrat ed and partitioned between /
N
O=s
(H3C)3C 0 /
O HN H F
SO
N
: CH3 Br
10 0

1-Allyl-cyclopropanesulfonyi chloride (121 mg, 0.001 mol) was added to a
stirred solution of 8-amino-7-(4-bromo-2-fluoro-phenylaminec)-6-methyl-5-oxo-2,3-
dihydro-5H-imidazo[1,2-a]pyridine-1-carboxylic acid tert-butyl ester (150 mg,
0.0003 mol) in pyridine (3 mL). The resulting mixture was stirred at room

15 temperature for 12 hours. The reaction was monitored by TLC (100%
ethylacetate). The reaction mixture was concentrated and partitioned between
ethylacetate and water. The organic layer concentrated to afford the crude
product. Purification by column chromatography on silica gel (60% ethylacetate
in hexane) afforded 120 mg of the product (60.6% yieid).

20

Synthesis of Intermediate 7-(4-Bromo-2-fluoro-

propyl)-cyclopropanesulfonylamino]-6-methyl-5-oxo-2, 3-dihydro-5H-imidazof 1, 2-
alpyridine-1-carboxylic acid tert-butyl ester (I-4e):

55



et hyl acetate and water. The organic | ayer was washed with saturated NaHCO3
solution and concentrated to afford 350 ng of the crude product which was
used i n tWwe nexis48ep without further purification. 5 SpotrhEr3e19/066659

i ntermedi ate 8-(1-Allvl-cyclortropanesul fonyl am no)-7-(2-fl uoro-4-

I odo- Dhenyl am no) - 6- net hy1- 5- oxo- 2, 3-di hydro-5Hi m dazo[ 1, 2- 40yri di ne- 1-
carboxylic acid tett-butyl ester (I1-5d): 0 1-Allyl-cycl opropanesul f onyi
chloride (259 ng, 0.001 nol) was added to a 10stirred sol ution of

8- am no-7- (2-fl uoro-4-iodo- phenyl am no) - 6- et hyl - 5- oxo- 2, 3-

di hydr o-5H-i m dazo[ 1, 2- a] pyri di ne- 1- car boxylic aﬁbg tert-butyl ester (350
nmg, 0.001 nol) in pyridine (3nmL). The resulti ture was stirred at room
tenperature for 12 hours. The reaction.was itored by TLC (100%

et hyl acetate). The reaction m xture wa |_Eted and partitioned

bet ween 15 et hyl acetate ?Ed ter. Ohes yer concentrated to afford
the crude product. Purifi athtn bp col/um romat ography on silica gel (75%
et hyl acetate i n hexane) afford%dg?2$"hg o t e product (27.7%yield).

Synthesis of internediate 8-f1-( drorwl)- 20
i @ hh
-' zoft

cycl opropanesul fonvl am nol -7-(2-d 1 u
tyl” éster (l-5e): 0 Osat

envl am no) - 6- net hy1- 5- oxo-2, 3- i
2-al pyridine-1-carboxylic acid tett-
(0.004 g, 0.00002 nol) was added to &stirred solution of _
8- (1-al Iyl cyclognopanay lof sun0R2anbiy Was addéd tb 4QitPret-donsiRmiTeyILaRA-no) - 6- met h
yl - 5- oxo- 2, 3- di hydro- i m dazo[ 1, 2-a] pyri di ne-1-carboxylic acid
t er t - but yeycloprepanesgiomammod-7cddomomst3-fliap-pheriatyinebbpnelhyhe-oxeoxi de (34
ng, 0.0003,r .-IY‘@- hi _ (.3l r | ' stirred
at room ?%?rp%% rJt:'Jr%e drﬂézscﬁg,‘éréslqucﬁﬁe Tﬁgg{’ﬁ}ﬁ%&@ﬁ@m %I[Besgé %@5%@( 10% MeOH
i n CHG 3)0.0002 matleartd Namethylimorpholae- Neoxide (35mad, 06008 emleiniwdtecatdit e and
vater. ThFHIQr(g?nq_l).CTll'lg ¥eesrultﬁ1%nr%ie L}r[-:-%aesdstirred at room temperature for 12 hours.

The reaction was monitored by TLC (10% MeOH in CHCI3). The reaction mixture

was partitioned between ethylacetate and water. The organic layer was

concentrated to afford 75 mg of the crude product which was used in the next
10  step without further purification.

Synthesis of the title compound: 1-(2 3-Dihydroxy-propyi}-cyclopropanesulfonic

acid [7-(4-bromo-2-fluoro-phenylamino)-6-methyl-5-oxo-1. 2 3, 5-tetrahydro-

imidazo[1, 2-alpyridin-8-yil-amide (4A):

15 Concentrated HCI (3mL) was added to a stirred solution of 7-(4-bromo-2-
fluoro-phenylamino)-8-[1-(2,3-dihydroxy-propyl)-cyclopropanesulfonylamino]-6-
methyl-5-ox0-2,3-dihydro-5H-imidazo[1,2-a]pyridine-1-carboxylic acid tert-buty!
ester (76mg) in THF (10mL). The resulting mixture was stirred at 45°C for 1hour.
The reaction was monitored by TLC (10% MeCOH in CHCI;). The reaction mixture

20  was concentrated and partitioned between ethyl acetate and water. The organic
layer was washed with saturated NaHCO; solution and concentrated to afford 25
mg of the product (39.58% yield).

"H NMR (DMSO-Ds, 300 MHz) 8: 8.5-8.3 (br s, 1H), 7.5 (dd, 1H), 7.2 (d,
1H), 7.1 (s, 1H), 7.0-6.8 (t,1H), 5.1-4.9 (s, 1H), 4.7 (1, 1H), 4.5 (t, 1H), 4.2-4.0 (q,
25  2H), 3.7-3.5 (m, 4H}, 2.3 (d, 1H), 1.8-1.6 (g, 2H), 1.6 (s, 4H), 1.2-0.9 (m, 4H)
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to afford 80 ng of the crude product which was used in the next step

w t hout 10further purification. Synthesis of the title conpound:

1- (2. 3- Diwpdnoxos4gesopvl) - cycl opr opanesul fonic acid PCT/EP2010/066659
17-(2-fl uor o-4-i odo- phenvl am no) - 6- net hvl - 5- oxo-1, 2, 3, 5-t et r ahydr oi m dazoR2
-al pyridin-8-yl kam de (5A): 15Concentrated HCl (3 nL) was added to a
stirred solution of 8-[1-(2, 3-

di hydr oxy- propyl)-cycl opr opanesul f onyl am no] -7-(2-fluoro-4-iodo-phenyl am no
) - 6- met hyl - 5- oxo- 2, 3-di hydro-5H-i m dazo[ 1, 2- a] pyri di ne- 1-carboxylic acid
tert-butyl ester The Jesulting mxture was stirred

80 ng)_in THF£5 m.) .

at 40C f okCHMS: 88 ./mm”&-'réaé-P(Mﬁ WAtPLR87%31%d by TLC (15% MeOH in CHCl 3) .

The reaction 20 m xture was concentrated and partitioned between

et hyl acetate and water. The organi ﬁ%ﬁé swas washed with saturated NaHCC3
t crude pr oduct Purification by

5 a e ' ¢

sol ution and concentr at ed to af f or

pr epar tlve HPLC . . 14, Y| g 1H NWR

( DVS0-06, 1258806 65— ; ’ i . -~ 7.1 (s,

1H), 7.0-5m Qje( s, 1H) 6.3(t, 1H) 5149(brs 1H) 4846(brs

1H, 3.7-3.5 (m 3H), 1.6 (s, 3H), 1312(br%é 1.1-12.0 (m 4H

LCVS: 98.58% m z 578.9(M+1l) HPLC. 97.679 arrpl e 6 Synt hesi s of

3- Hvdr oxv- cycl obut anesulfonl c aci dgﬁ 2-f
{

uor o- 4-i odo-

phenyl am no) - 6- et hyl - 5-oxo- 1, 2, 3, 5y tefrah |i_'o-i m dazof 1, 2- al pyri di n-8-v11-

amde (6A): OH 100 0‘:—-“8

(5A)
Synthesis of Intermediate 7-(2-Fluoro-4-iodo-phenylamino)-6-methyl-8-nitro-2,3-
10  dihydro-1H-imidazo[1, 2-ajpyridin-5-one ([-5a):

y o MNo2y F

L

N CH; |
o)

HBr in acetic acid (30 mL) was added to 1-benzyl-7-(2-fluoro-4-iodo-

phenytamino)-6-methyl-8-nitro-2,3-dihydro-1H-imidazo[1,2-a)pyridin-5-one (I-3b:
2.5 g) and the resulting mixture was stirred at room temperature for 2 hours. The

15 reaction was monitored by TLC (100% ethylacetate). The reaction mixture was
basified with NaHCO; solution and partitioned between ice water and ethyl
acetate. The organic layer was concentrated to afford the crude product.
Purification by column chromatography on silica gel (60% ethylacetate in
hexane) afforded 1.5 g of the product (75% yield).

20
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(6A) Synthesis of Internediate

8- (3-Benzyl oxy- cycl obut anesul f onyl am no) - 7- (2- f | uor 04-i odo- phenyl am no) - 6-m
et hyl - 5- owo-281185@828ydr o- 5H- i m dazo[ |. 2-a] pyridi ne-1- cach®prydioocasd d
tert-butyl ester (l-6a): (HBC)3C0 A "--"-z--.0 0--f HN N c--- 150

Usi ng the sane reaction conditions and workup as described for the
preparation of Internediate (I-5d),

8- Ami no- 7- (2-f | uor o- 4-i odo- phenyl am no) - 6-

met hyl - 5- oxo- 2, 3-di hydro SHim dazo[ 1, 2-a] pyri di ne- 1-carboxylic acid
tert-butyl . . Tml) |n pyr|d| ne (3 m_) was reacted
with 3-besY Ig WESHHEEDP-t 0 af f or d

8§iS O Inte Kafe BAC 3
the crude,pf 9,@&2@:‘8&5!# Tuh@?%b@m -Q%)ﬁv&)n\émcé%Q@@?&Muﬁﬂeﬁé} yea gel (80%
et hyl acet exane) afforde € produc oyretd).
511- INVR $400MHz, DNBOD6) 6 7. 68 7 64 (br s, 1H), 7.58 (d, 1H), 7.50 (s,

1H), 7.40-7.24 (m 6H), Eg)gg 4. 32 (s, 2H), 4.30-4.00 (m 4H), 3.80
(t, 1H), 3.51-3.40 (m 1H§ 02020( 2H), 2.10-1.90 (m 2H), 1.70
(s, 3H), 1.50 (s, 9H) 10 Synt h&?{ eHrred ate

3- Benzyl oxy-cycl obut anesul foni c agqyd <(2Nf] uag o- 4-
I odo- phenyl am no) - 6- et hy1- 5- oxo-ﬁhf 3, 5| t et ro-i m dazof 1, 2- al ovri di n-8
-0- amde (I-6W 0O Dioxane hydro ((:E‘ o \was added to

O

8- ( 3- benzyl oxy-
5 BOC anhydride (761 mg, 0.003 mol) was added to a stirred solution of 7-
(2-fluoro-4-iodo-phenyiamino)-6-methyl-8-nitro-2,3-dihydro-1H-imidazo[1,2-
a)pyridin-5-one (1 g, 0.002 mol) and DMAP (530 mg, 0.003 mol) in acetonitrile

(20 mL). The resuiting mixture was stirred at room temperature for 2 hours. The

reaction was monitored by TLC (100% ethylacetate). The reaction mixture was
10 concentrated and partitioned between ethylacetate and water. The organic layer
was concentrated to afford 900 mg of the crude product which was used in the

next step without further purification.

Synthesis of Intermediate 8-Amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-

15 oxo-2 3-dihydro-5H-imidazof1, 2-alpyridine-1-carboxyiic acid tert-butyl ester (I-

sc):
(H3C)3C
o\( NHy , F
o ”
N CHs |
O

Zinc (296 mg, 0.005 mol) was added to a stirred solution of 7-(2-fluoro-4-
iodo-phenylamino)-6-methyi-8-nitro-5-ox0-2, 3-dihydro-5H-imidazo[1,2-a]pyridine-
20  1-carboxylic acid tert-butyi ester (400 mg, 0.0008 mol) and NH,Cl (322 mg, 0.006
mol) in water and THF (15 mL). The resuiting mixture was stirred at room
temperature for 30 minutes. The reaction was monitored by TLC (100%

ethylacetate). The reaction mixture was concentrated and partitioned between
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15cycl obut anesul f onyl am no) - 7- (2- f | uor o- 4-i odo- phenyl am no) - 6- net hy1- 5- oxo-
2, 3- di hydro-5Him dazo[ 1, 2-a] pyridine-1-carboxylic acid tert-butyl ester
(250 ng) wodotims4s2esul ting m xture was stirred at room ermpre@bosesss or 12
hours. The reaction was nonitored by TLC (5% MeOH in CHC13). The reaction
m xture was concentrated; the concentrate was neutralized w th NaHCO3
solution and 20 extracted with ethylacetate. The organic | ayer was washed
with brine, dried over Na2SO4 and concentrat ed to afford 120 ng of the
product (55.8%yield). LCVM5: nmlz = 624.8 (M+l) Synthesis of the title

conpound; 3- Hydr ox cl ob nesul ni c acid

17 (20 1 RIPYabatR Sk BT R S8 Y e Waeg withysaturaled AR i mi dazof 1
, 2-al pyri giittid and/ddncaRtrafed(i8ford 3586R7 ¥ ASYCrGdE broIUEBWRIEH WaNigedaci d

[7 (2-fluoro-4-1odo-phenyl am no) - 6-

5net hyl - 5indke nextstep sitheut farther purifigationo[ 1, 2- a] pyri di n-8-y1] - ani de (120 ny,
0.19 mmol) |n DCI\/I(3 m) vvas react ed vmth 1MBCI3 (67 ng 0 57 mmol) at 0C.

h | £ A 2 * :
Pur 1 1o Suifedh Bt Hiemi@ard a7 80 8y cloBBanESHSRidhiiol 7o BBl Cl 3),

fol | owed jo _w?enwaﬂﬂnwéﬁ—hﬂﬂ@iﬁ-ém ﬂ,@GUJBﬁJ#D m-:mmzafnmdamvndma %% yi el d) .
1011-1 NMR (400 I?6I) . 3.22 (br s, 1H), 7.6 (d, 1H, 7.33 (d,
1H), 7.32eH ictert f dio (br s, 1H), 6.3 (t, 1H), 4.1 (t, 2H),
3.75(t, 1H), 3.6 (t, 2H, 3. 4-3.3 (m 2H), 2.4-2.3 (br s, 2H), 2.1-2.0 (m
2H), 1.6 (s, 3H). LCMB: 95.3% mz = 534.7 (M HPLC:. 97.2% 15Exanple 7
Synt hesi s of Cycl opropanesul fonic aci d %7-( -fluoro-4-iodo-phenyl am no) - 6-
met hyl - 5- oxo- 2, 3- di hydr o- 5H oxazol 01& i din-8-yll-amde. (7A):
12-S-NH HN 0 0 0 (7A) (He,C)aCb 0

1-Allyl-cyclopropanesuifonyl chloride (259 mg, 0.001 mol) was added to a

10  stirred solution of 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyi-5-oxo-2,3-
dihydro-5H-imidazo[1,2-a]pyridine-1-carboxylic acid tert-butyl ester (350 mg,
0.001 mol) in pyridine (3mL). The resulting mixture was stirred at room
temperature for 12 hours. The reaction was monitored by TLC (100%
ethylacetate). The reaction mixture was concentrated and partitioned between

15 ethylacetate and water. The organic iayer concentrated to afford the crude
product. Purification by column chromatography on silica gel (75% ethylacetate
in hexane) afforded 125 mg of the product (27.7% yield).

Synthesis of intermediate 8-[1-(2, 3-Dihydroxy-propyi)-
20 cyclopropanesulfonylaminol-7-(2-fluoro-4-iodo-phenylamino}-6-methyl-5-o0x0-2 3-
dihydro-5H-imidazo[1, 2-a]pyridine-1-carboxylic acid teri-butyl ester (I-5e):
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20 Synthesis of Internediate 2-N tronethyl ene-oxazolidine (1- 7a): MNO2

p- Tol uene sulfonic acid (0.5g) was added to a boiling solution of

1, 1- bi snewbybswishsey1l- 2-nitro-et hene (1-1b: 20 g, 12. 13pgwiEp2010/06468an0l
(200 nL). This was followed by the addition of ethanolamne (7.4 g, 12.13
mmol ) and the 25resulting m xture was heated to reflux for 12 hours. The
reaction mxture was nonitored by TLC (100% et hyl acetate). The reaction

m xture was concentrated, 300 nL of water added and resultant filtered. The
filtrate was further concentrated and was foll owed by the addition of
acetone. The reaction m xture was refluxed for &éﬁs}gur, cooled to room
tenperature, and filtered. The acetone 5 | ayer concentrated to afford
4.1 g of the crude product which was uged | he next step wi thout further
purification. i HNMR (300MHz, DWVBO- D6): \169./9 (SspnulH, 6.6 (s, 1H), 4.6 (t,
2H), 3.7 (t,” 2H) 10 Synthgﬁi@@f n Nape

7- Hydr oxy- 6- met hy1- 8- ni t r 0- 2, gbq??q-rlﬁ/ oxa o':oi 3,2- alLovridin-5-one (I-

7b): NO2 OH 0--CH3 L/N O ¢ Ni tf om#t hyl ene- oxazolidine (3 g, 23.0
mol ) was added portion wise to Z; ion of 2-methyl-nmaionic acid

_—

bis-(2,4,6-trichloro-phenyl) esté&r .15 mmol ) in Xylene (50 nli)

under nitrogen atnosphere over a peri z;I¥nobr at 125C. The resulting

m xture was heated to 125C for 5 hour The reaction m xture was nonitored

by TLC (50% et hyl acetate in hexaneg.gThe reacti gn m xture was concentrated
W,

and t hehconcen@ﬁﬁt 0.084 gpgmﬂ%mcﬂf srdded ta staed geliag obg-(diallva gel y
60% | ; %0 Vi .
TRT VR ( SoRTarOp B RN aR(o) 2RAISEM-bag-dheliailfip Bl pigfighsEbyg 9320 Vi 1 ©

dihydro-5H-imidazo[1,2-a]pyridine-1-carboxylic acid tert-butyl ester (125 mg,

5 0.0002 mol) and N-methylmorpholine-N-oxide (34 mg, 0.0003 mol) in water and
THF (3 mL). The resulting mixture was stirred at room temperature for 3hours.
The reaction was monitored by TLC (10% MeOH in CHCl3). The reaction mixture
was partitioned between ethylacetate and water. The organic layer concentrated
to afford 80 mg of the crude product which was used in the next step without
10 further purification.

Synthesis of the title compound: 1-(2, 3-Dihydroxy-propyl)-cyclopropanesulfonic

acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-1, 2, 3, 5-tetrahydro-

imidazof1, 2-aJpyridin-8-yl]-amide (5A):

15 Concentrated HCI (3 mL) was added to a stirred solution of 8-{1-(2,3-
dihydroxy-propy!)-cyclopropanesulfonylamino]-7-(2-fluoro-4-iodo-phenylamino)-6-
methyl-5-ox0-2,3-dihydro-5H-imidazo[1,2-a]pyridine-1-carboxylic acid tert-buty!
ester (80 mg) in THF (5 mL). The resulting mixture was stirred at 40°C for 2
hours. The reaction was monitored by TLC (15% MeOH in CHCI;). The reaction

20  mixture was concentrated and partitioned between ethylacetate and water. The
organic layer was washed with saturated NaHCO; solution and concentrated to
afford the crude product. Purification by column chromatography on silica gel
(5% methanol in CHC!3), followed by preparative HPLC afforded 10mg of the
product (14.7% yield)
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(s, 3H) Synthesis of Internediate Trifluoro-nethanesul fonic acid

6- met hyl- 8- ni tro-5-0x025 2, 3-di hvdr o- 5H oxazol 013, 2-al pyridin-7-vl ester

(I- 7c): woNGR/B4§38CF3 CH3 0O Triflic anhydride (2pP¢3/E®2019/0866890] ) was
added dropwi se to a stirred solution of

7- hydr oxy- 6- met hyl - 8-ni tro- 2, 3-di hydr o- oxazol o[ 3, 2- a] pyri di n-5-one (1.5 g,
7.0 mmol ) and TEA (1.42 g, 14.060 nmol) in DCM (30 nL) at -78 C over 5 a
period of 1 hour. The resulting mxture was stirred at roomtenperature for
5 hours. The reaction m xture was nonitored by TLC (50% et hyl acetate in

or gant & 1 ayer  RESMAINGCoPe AEMERT St 3 o1 H0ny S8 B bl a2 S0t and

concent r af;gd: Wi ' Ve t igld. | (50% 10
crhyl acet H6 T TChALNTEDER (Ehe, 00D ‘S“’é?”?-ﬂ?ﬂgﬁ‘@'&%c?” RATERON

11- INVR (BE0®IH8.5 OMSBIDSG (s638),01.311,2 (br5) 2H) RE-1(Q (madhl) 2.0 (s, 3H)

Synt hesi | | ate . 0

7-(2-Fl u??“(c'))'{ﬂl?-‘ P?%%n%ﬂb Sl ?5%3@”5%#%%% 7-/6- met hyl 8- ni tro-2, 3-di hydro- oxa
zol o[ 3 2-ajoyridin-5-one (I- 7d): NO2 HNSi (CH3)3 oCH3 150 Pd( dba) 3
(0.1 g, 0.109 mmml ), potassium phoEgimpse 6ri basic (0.5 g, 2.35 mmol),

xant phos (0.07 g, Q.120 ol difsspl ved j t o) Hene (30 nL) and the
resulting§¥ﬁ—gﬂht P O eV, : efslianie, aCid[7; 4P4dR99Thi s was fol | owed
by additi j

6- met hy1-8-nitro-5-0x0- 2, 3-dI hydr o- oxazol o[ 3, rn-7-ylester
(0.5 g, 1amiefffl) and 2-fluoro-4- trinethylsilanyl-phenylanine (0.3 g,
1.64 mmol) and the reaction flask was in sparged for another 15 m nutes.
The reaction m xture was heated at 100§ for 5 hours. The reaction was

nmoni tored by TLC (60% et hyl acetate i exane). The reaction m xture was
filtered through celite bed and the trate was concentrated.

O=d_.
P=0

Y HN H F
N~ =~ | N
gﬁl L
N CHj; I
0
(6A)
Synthesis of Intermediate 8-(3-Benzyloxy-cyclobutanesulfonylamino)-7-(2-fiuoro-

10

4-iodo-phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-imidazof 1, 2-alpyridine-1-

carboxylic acid tert-butyl ester (I-6a):

15 O
Using the same reaction conditions and workup as described for the
preparation of Intermediate (I-5d), 8-Amino-7-(2-fluoro-4-iodo-phenyiamino)-6-
methyl-5-oxo0-2,3-dihydro-5H-imidazo[1,2-a]pyridine-1-carboxylic acid tert-butyl
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Purification by colum chromatography on silica gel (60% ethylacetate in
hexane) afforded 0.25 g of the product (45.8%vyield). I HNIVR
(400MHz, WbHBO16)82868.25 (s, 1H), 7.1-7.3 (m 2H), 6.7 @CI/EPE)10/0d6690 (1,
2H), 4.25 (t, 2H), 1.7 (s, 3H), 0.25 (s, 9H) 5 Synthesis of Internediate

7- (2- Fl uor o- 4-i odo- phenvl am no) - 6- net hyl - 8-ni tro- 2, 3-

di hydr o- oxazol 013, 2-al pyridin-5-one (I1- 7e): F N HNO /\ CH3B3 L/INO A
stirred solution of 7-(2-fluoro-4-trinmethylsilanyl-phenyl am no)-6-nmethyl- 8-
10ni tro- 2, 3-di hydr o- oxazol o[ 3, 2-a] pyridin-5-one (0.25 g, 0.66 mml) in dry
DCM (10 m_) and i odi ne rmnochl oride ( m.) were added to silver

t et r af | uoP¥BOHRCE3P MY, §, 7 Mmnoy) lﬂ"ﬁﬂ"bd"]%(mkg 28 reacte Mith i obenzyla¥igas sed

th t stirred at
50 for §fEbudesiliofy HidtieaoTs Al 05 AmAipEaidd it fodlad, o111
hexane) . H'hmﬁr;anae by ol umawe dhitpmathgrapby oi silicarged {80% ethylatetatednum
Lt ore DPBbRrBI bt O Balol S i rate vas poneenL e o
CDCI 3)s 58. 6 ("HINMIR)(400MBiz7 DMSDDe3H) 7.68-7A84 (br, s, HiH), 758Qd( 1H), 7H50 (4. 45 (t,

o o Y11 75,2 105 B s A S 2o i 3Prd H04m, 4H), 3.80 (t, 1H)

di hydr o- 03379 3 8n218), 2/50-8idty Br QNBHY, 122 1004)00 (i, BH), H0/(s )\ 319, .50 (s,
9H)

10  Svnthesis of Iintermediate 3-Benzyloxy-cvclobutanesulfonic acid [7-(2-fluoro-4-
iodo-phenylamino)-6-methyi-5-oxo-1,2 3, 5-tetrahydro-imidazof[1,2-alpyridin-8-yil-
amide (1-6b).

H N
g
N CH, |
Q

Dioxane hydrochloride (3 mL) was added to 8-(3-benzyloxy-

15  cyclobutanesulfonylamino)-7-(2-fluoro-4-iodo-phenyiamino)-6-methyl-5-oxo-2,3-
dihydro-5H-imidazo[1,2-a]pyridine-1-carboxylic acid tert-butyl ester (250 mg) and
the resulting mixture was stirred at room temperature for 12 hours. The reaction
was monitored by TLC (5% MeOH in CHCI3). The reaction mixture was
concentrated; the concentrate was neutralized with NaHCO3; solution and

20  extracted with ethylacetate. The organic layer was washed with brine, dried over
Na;SO4 and concentrated to afford 120 mg of the product (55.8% yield).

LCMS: m/z = 624.8 (M+1)
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0 Concentrated HCl (0.2 nL) and SnCl2.H20 (0.24 g, 1.06 mmol) were
added to 7-(2-fluoro-4-iodo-phenyl am no)-6-nethyl-8-nitro-2, 3-di hydro-
oxazol o[ 3yd-2ajppus2di n-5-one (0.15 g, 0.347 mmol ) in et haoelEp¢&omsgess The
resulting mxture was heated to reflux for 2 hours. The reaction was
nmoni tored by TLC (100% et hyl acetate). The reaction m xture was cooled to
roomtenperature, diluted with ethyl acetate, basified with saturated

bi carbonate 5solution and filtered through celite. The organic |ayer was
washed with brine solution, dried over Na2SO4 and concentrated to afford

0.08 g of the crude product whi ch was used in the next step vmthout further
puri ficat Aithesis of thenlifie-campound; SoHygroxcyelabidanesulionia agid eIt oni ¢

acid 17-(

phenvl am'fzfoéi‘é&% ;3" - ;
2- al pyri dylhagidel(BAdm de Q/cl opropane sul fonyl chloride (50 ng, 0.35
nmol ) was add 0

8-am no-7-(2-f '98%{'3'3 %‘ﬂaﬁ?ﬁ“éfﬁi‘%ﬁc'%ﬁr%@f%i’fc”f '§’°’8|H’€g‘?8¥'883!%%)o‘?o[3 2-a]p
yridi s 5- @ethyl-5-0%0-1,83 S%tréhy&fﬂﬂlmiﬁatd[1lzﬂa]¢ylsrdlmﬁ yIPaﬁﬁddMMQam 195 0C. The
resulting mxture was stirred at room ure for 1 hour Tv\ggreactl on

e Smad DN b et AR BRI fad o Shgets
partiti Onr%gu@ﬁ%;‘fﬁ%r W%'ﬁ%g%&%aﬁde%é@&ure?aﬁsﬁb%ﬂlpﬁurlf@xﬁén pas washed

w th water, ne so ution, dried over SO and concentr at ed

Puri f i cat ¢@umpycheenategraghyormsiies aglHb%oMeOH incGHEb), foliovsed Me0H i n DOV

ff or ded 1HNMVR (300MHz,
gDcig)e rfggra?(rﬁﬁ-{ﬂé%ﬁér%é%q?({f%%%rga%ctégg ¢ Yy s 7 (s, 1H)( 4.8 (t,
2H), W 35 (t, 'HNMRI406MHsz, DRASO- m)%azsazz(m 1EYanpl(d, 8HRY. By (d,hesi s of

o B P B SRER b0 B0 Er Ayl D68, Hs4dh fy 2 3578 Bxlbi 013, 2-
| pyridi n-8e\t, mem 82-1.84w, 2H)(B4)2. §m5rtdﬂ9$1)sz qiz brorherzm?dl 8{(€ 3H).

2- Benzyl ox%rret h% cycl opr ooanesul foni ¢c_aci d

f1 uor o- 4-k 9he3tyl mfa 1 ops 8-(M iy HY G5 8. 2%3- d| hydro 5H oxazol of 3. 2- al oyri
di n8-vll-amde (1-8a): 5.

15 Example 7

Synthe_sis of Cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-
methyl-5-oxo-2, 3-dihydro-5H-oxazolo[3, 2-ajpyridin-8-vij-amide.(TA):
F

Q
[>—S-NH HN |

ol Hcrs

K/N

O
(7A)
20  Synthesis of Infermediate 2-Nitromethylene-oxazolidine (I-7a):

(N\L NO,
H

p-Toluene suifonic acid (0.5g) was added to a boiling soluticn of 1,1-bis-
methyisulfanyl-2-nitro-ethene (i-1b: 20 g, 12.13 mol) in ethanol (200 mL). This
was followed by the addition of ethanolamine (7.4 g, 12.13 mmol) and the

25  resuiting mixture was heated to reflux for 12 hours. The reaction mixture was
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Usi ng the sane reaction conditions and workup as described for the
preparation of Exanple 7A,

8- am no- wb2e0f1/039828- 4- i odo- phenyl ar ni no) - 6- net hyl 2, 3- di Ipgdmr20nazato| 3, 2- a]
pyridin-5-one (1-7f: 0.08 g, 0.0002 nol) in dry pyridine (2 mM) was reacted
wi th 2-benzyl oxynet hyl - cycl opr opanesul fonyl chloride (57 ng, 10 0. 0002
rnol) to afford the crude product. Purification by colum chromatography on
silica gel (2% MeOH in DCM afforded 51 ng of the product (21%yvyield).

LCVS: 95.06% mz = 625.9 (M1) Synthesis of the title conpound:

2- Hvdr oxynet hyl - cycl oor opanesul fonic acid 1715

( 2- 1 uor om@niteres HunEy (1A% sfhyiagatate) e pastion miviurg wes. conceEatetiof 3, 2-
‘E"?O%’rz' ]9: E%tf% ﬂwﬁ.ﬁf%&_@ﬁa&&% and réaAM veydRt Tivd fifatd RS ARARgSul fonic acid
phenyl anm cwicedtratedarid Bas fallowved-hyi the cdgitionaf asetone| 3 he-reaghon wibAure- y1] - ani d

0. 00 201 ¥8F jeHtiea TR o cBpIHGo beor Ebhaites fod e ToEALaITE: Sgen
at mospherlayeriRgs tescdritiate 85 afford @. g of thd crudd padduct whidhewae uséd irethe

overnight. The reacti.on was npnitored by TLC (100% et hyl acetate). The
reaction W&ﬁmwﬁﬁ%“tdﬁ@?ﬂl%ﬂ' IGAYN- sat ur at ed NaHCOB sol ution and extract ed
wi th ethyl acet @R BEOMHFADIMSOAYS 5 BASSWRRN &6 Y, tip) et 2H)r Bedtover
Na2SO4 and concentrated. Purification by 25 colurmm chromat'ography on silica
gel (2-3%MeOH in DCM afforded 11 ng of the product (27% yield).

11-1 NMR (300MHz, DMSO-D6): 8.8 (s, 1H), 7.6-7.1 (m 3H), 6.35 (t, 1H),

g: g:g'.‘g E"‘ s 2idras (M 1H),

f7-(2-fl uoro-4-iodophenyl am no) - §- thyé(/_ﬁ- 0oxo0- 2, 3-di hydr o- 5H oxazol of 3. 2-a
| ovridin-8-yll-amde (9A): HO A) thesis of Internediate

1- Al ly/ -cycl opropanesul fonic acid
17-(2-fl uoro-4-i odophenvl am no) - th§ &Hxo- 2, 3-di hydr o- 5H oxazol of 3. 2-a
| pyridin-8-yll-amde (1-9a): N

SARN

2-Nitromethylene-oxazolidine (3 g, 23.0 mmol) was added portion wise to
a stirred solution of 2-methyl-malonic acid bis-(2,4,6-trichloro-phenyl) ester (12 g,
15 25.15 mmol} in Xylene (50 mL) under nitrogen atmosphere over a period of 1
hour at 125°C. The resulting mixture was heated to 125°C for 5 hours. The
reaction mixture was monitored by TLC (50% ethylacetate in hexane). The
reaction mixture was concentrated and the concentrate was purified by column
chromatography on silica gel (60% ethylacetate in hexane) to afford 1.5 g of the
20  product (30% yield).
'HNMR (300MHz, DMSO-Dg): 5 11.1 (s, 1H), 5.0 (1, 2H), 4.2 (t, 2H), 1.85
(s, 3H)

Synthesis of Intermediate Trifluoro-methanesulfonic acid 6-methyl-8-nitro-5-oxo-
25 2 3-dihydro-5H-oxazolof3, 2-alpyridin-7-yl ester (I-7c):
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CH3 0 15Using the sanme reaction conditions and workup as described for the
preparation of Exanple 7A,
8- am no- wb2e0f1/039828- 4- i odo- phenyl anni no) - 6- net hyl 2, 3- di Ipgdmr2enazaso| 3, 2- a]
pyridin-5-one (I1-7f: 0.46 g, 0.001 nol) in dry pyridine (3 nnL) was reacted
with 1-allyl-cycl opropane sul fonyl chloride (0.25 g, 0.0014 nnol) to afford
the crude product. Purification by colum chromatography on silica gel 20
(2% MeOH in DCM) afforded 0.19 g of the product (30%yield).
11-1 NWVR (300MHz, CDCI3): 6 7.3-7.4 (m 1H), 6.85 (s, 1H), 6.35 (t, 1H),
5.6-5.8 (m 2H), 5.2-5.3 (m 2H), 4.85 ({, 2H), 3.85 (t, 2H), 2.8 (d, 2H),
1.75 (s, 3H), 1.25 (t, 2H), 0.8 (t, 2H).}5 Synthesis of Internedi ate
1- (2- 0xo- et hyl ) -cycl ortropanesul NGai ¢ @cBdCF3
[ 7-(2-fluoro4-iodo-phenyl am no) - 6- vl 55 0Xx0- 2, 3-di hydr o- 5H oxazol 013, 2-a
| Pyridin-8-Y11l- am de (I-9b): Hy 0 CH3 0

(N

Triflic anhydride (2.78 g, 9.9 mmol) was added dropwise to a stirred

O

solution of 7-hydroxy-6-methyl-8-nitro-2,3-dihydro-oxazolo[3,2-a]pyridin-5-one
(1.5 g, 7.0 mmol) and TEA (1.42 g, 14.060 mmol) in DCM (30 mL) at -78° C over

5 aperiod of 1 hour. The resulting mixture was stirred at room temperature for 5
hours. The reaction mixture was monitored by TLC (50% ethylacetate in
hexane). The reaction mixture was partitioned between DCM and water. The
organic {ayer was washed with water, brine solution, dried over Na;SO4 and
concentrated. Purification by column chromatography on silica gel (50%

10 ethylacetate in hexane) afforded 0.5 g of the product (20.6% yield).
"THNMR (300MHz, DMSO-Dg): 5 5.0 (t, 2H), 4.25 (t, 2H), 2.0 (s, 3H)

Synthesis of Intermediate 7-(2-Fluoro-4-trimethylsilanyl-phenylamino}-6-methyl-
8-nitro-2, 3-dihydro-oxazolof3, 2-ajpyridin-5-one (I-7d):
F

O/\CHs

k/N

15 0
Pd(dba); (0.1 g, 0.109 mmol), potassium phosphate tribasic (0.5 g, 2.35
mmol), xantphos (0.07 g, 0.120 mmol) were dissolved in dry toluene (30 mL) and

the resulting mixture was sparged for 30 minutes with argon. This was followed
by addition of trifluoro-methanesulfonic acid 6-methyl-8-nitro-5-oxo-2,3-dihydro-
20 5H-oxazolo[3,2-a)pyridin-7-y! ester (0.5 g, 1.45 mmol) and 2-fluoro-4-
trimethylsilanyl-phenylamine (0.3 g, 1.64 mmol) and the reaction flask was again
sparged for another 15 minutes. The reaction mixture was heated at 100° C for 5
hours. The reaction was monitored by TLC (60% ethylacetate in hexane). The
reaction mixture was filtered through celite bed and the filtrate was concentrated.
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Csmumtetra oxide (8 ng, 0.035 mml), 2,6-lutidine (0.08 g, 0.74 moi ) 10
and sodi um periodate (0.3 g, 0.001 nol) were added to a sol ution of

1-al | yl cywbapriapasesul f oni c acid PCT/EP2010/066659

[ 7-(2-fl uoro-4-iodo-phenyl am no) - 6- net hyl - 5- oxo- 2, 3-

di hydr o- 5H oxazol o[ 3, 2-a] pyridin-8-yl yam de (0.19 g, 0.35 nmol) in di oxane
(7 mb) and water (2 nmL). The resulting m xture was stirred at room
tenperature for 5 hours. The reaction was nonitored by TLC (5% MeOH in
DCM . The reaction 15 m xture was partitioned between ethyl acetate and

water. The organic |ayer was washed wi th wat er lgri ne sol ution, dried over
Na2sos, fRyrificatian By golumn ehromateeraphy of silica ae! Q% etinlacetatedd i on by col um

chromat o bHi 9 ERo af forded 0.12 g of the

pr oduct %e%%)ﬂé? gﬁ?f?bhlfpaﬁ\?sg%kn}rg@g%g_‘?ﬂsl) 2 d)'Synt hesis of the title

conpound; 1- ( ZHNMMR(#00MHzy PMSQDapropaads.ut i 7 &cimi 2H), 6.7 (1, 1H),

f7-(2-flu - A1 QAP+ L,NQ) .4 6 1595 0x0- 2, 3-di hydr o- 5H oxazol of 3, 2-

al pyri di ngggﬁ ?L@#ag?ﬁgkba{rgg%ﬁ g‘gé;(ﬁygﬁ)i de (0.1 g, 2.6 mmvl) was added

to a $tirred solution of 1- (2-0xo0-ethyl)-cyclopropanesul fonic acid

[ 7- ( 2- f | ugyithésit ofl tht Erneatyiate M-{Pof fubro-4-iodo-phenylarino)-6-methyl-8-nitro-2, 3-

25met hyl - 5- 0x0-2, 3-di h 0- bH oxazol o[ 3, 2-a] pyri din-8-yl]-am de (0.12 g,
Yihyg[oqxez Al et 7-') at roomtenperature. The resulting

m xture was stirred at roomtenperaturegefor 1 hour. The reaction was

nmoni tored by TLC (10% MeOH in DCM . action m xture was concentrated

under reduced pressure and party u@ et hyl acetate and water. The
organi c | ayer was washed with wa Noe /5ol ut | on, dried over Na2SO4,
ed. Purification by colum

filtered and the S5filtrate was c

chromat ography on silica gel ( ¥n DCM afforded 70 ng of the
product (58%vyield). i H 'N MHz, DVMSO-D6): 68.75 (s, 1H), 7.2-7.4
(m 3H), 6.25 (t, 1H), 4.75 (t, 2H), M. 45-4.6 (m 1H), 4.25 (t, 2H)),
3.5-3.6 (m 2K stir?e&s&lptio@bﬁ 7-§ﬂ-g§%§>-4-%ethglsﬁa |%a§g}na%%c3ééﬂﬁie%y|%0% 10

i 1-(2 r oxy-oropyl nesulfonic acid
( 3 (O.ZEé

Exanpl e 10 Synthesis o é/d 0|i)r_
17- ( 210 | udtre~243-dihydro-oxazolo[3,2-a]pyridin-5-one , 0.66 mmol) in dry DCM (10

;&dg‘ep?igﬁgm@%& MohB¥orad iPs i3 vl %iuea WE MGG Mudrdoathy il 41 n- 8- 4-
g, 2.05 mmol) in DCM (10 mL) previously degassed with nitrogen for 30 minutes

at -50° C. The resulting mixture was stirred at -50°C for 1 hour. The reaction
was monitored by TLC (50% ethylacetate in hexane). This was foliowed by the
15 addition of 20 mL of sodium thiosulphate and filtered through celite. The filtrate
was concentrated to afford 0.2 g of the product (70% yield).
"HNMR (300MHz, CDCls): 8 8.6 (s, 1H), 7.2-7.6 (m, 2H), 6.45 (t, 1H), 5.0
(t, 2H), 4.45 (t, 2H), 1.65 (s, 3H)

20  Synthesis of Intermediate 8-Amino-7-{2-fluoro-4-iodo-phenylamino)-6-methyi-2 3-
dihydro-oxazolof3, 2-alpyrdin-5-one (I-7f):
F

HN HN I
0 7 N CHj
(N
o)
Concentrated HCI (0.2 mL) and SnCl,.H,0 (0.24 g, 1.06 mmol) were
added to 7-(2-fluoro-4-iodo-phenylamino)-6-methyi-8-nitro-2,3-dihydro-
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HOOH S-NHHNO O 150 (10A) Gsmumtetra oxide (8 ng, 0.003 nmol),

N- et hyl norpholine (8 ng, 0.068 nmol) and water (0.5 nL) were added to a
stirred swbubiws4s28 1-all yl cycl opropanesul fonic acid PCT/EP2010/066659

[ 7-(2-fl uoro-4-iodo-phenyl am no) - 6- net hyl - 5- oxo- 2, 3-

20di hydr o- 5H oxazol o[ 3, 2-a] pyridin-8-yli-amde (/-9a: 0.04 g, 0.073 mmol)
in THF (5 m.). The resulting m xture was stirred at roomtenperature
overnight. The reaction was nonitored by TLC (5% MeOH in DCM . The reaction
m xture was partitioned between ethylacetate and water. The organic | ayer
was washed with water, brine solution,_drie Na2 SO d concentr at ed.

Puri fi cat xazolar32ralpyridinicgng O:1% Bngti”ﬁal"?afﬁﬂl}"bﬂt?@ﬂpﬁ 4k &9 MeOH i n DM
af f or ded 6&99@59%}8{ urd Qﬁgﬂ'&e‘é@gﬁc% rfeﬁ df'ﬂcﬂ)r% TFe reacho?a]wéd\ma (tere@MHz

CDCl 3) : 3 (8 OTH), 4.8 (t,
oH), 4. 35by TLCZH-Q)O%4etI1yiacaa(ah Tna)reacano@-rmxmremasmolecttmom 30 (m 1H),

1.75 (s, (7 1) HPLC
97.67% 5 ?tgrﬁfmgﬁ{%&%y@fg%ﬁnﬂ;g%ﬁg méﬁﬁra;’e‘?g&a%sul fonic acid
17- (2-5 | ustigtich anditipdred Yhrauyh oplite- Mbiehordafic tayer dvas-wiashedhwitlbbtimx azol of 3, 2-a
pyridin- saolElltlioknamnce}I Oglél:'l- ﬁl‘)atéSO‘;S érl}lé_l coHnNce%tr%ted to afford 0.08 g of the crude

product which was used in the next step without further purification.

Synthesis of the title compound: Cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-

10 phenylamino)-6-methyi-5-oxo-2, 3-dihydro-5H-oxazolof3, 2-alpyridin-8-yi]-amide
(7A):

Cyclopropane sulfonyl chioride (50 mg, 0.35 mmol) was added to a
solution of 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyi-2,3-dihydro-
oxazolo[3,2-a]pyridin-5-one (I-7f: 80 mg, 0.199 mmol) in dry pyridine (1 mL) at

15 0°C. The resuiting mixture was stirred at room temperature for 1 hour. The
reaction was monitored by TLC (100% ethylacetate). The reaction mixture was
partitioned between ethyiacetate and water. The organic layer was washed with

water, brine solution, dried over Na,S0O, and concentrated. Purification by
column chromatography on silica gel (1.5% MeOH in DCM) afforded 3 mg of the
20 product (3% vyield).
'HNMR (300MHz, CDCl3): 8 7.3-7.4 (m, 1H), 6.85 (s, 1H), 6.35 (t, 1H), 5.7
(s, 1H), 4.8 (t, 2H), 4.35 (t, 2H), 1.75 (s, 3H), 0.9-1.1 (m, 4H)

Example 8
25  Synthesis of 2-Hydroxymethyl-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methvi-5-oxo-2 3-dihvdro-5H-oxazolof3. 2-ajpyridin-8-yiJ-amide

(8A):
F
Q
j}lsl, NH HN |
o)
HO ° 7 Nen,
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\ 100 (11A) Synthesis of Internediate

1- Benzyl oxynet hyl - cycl opr opanesul fonic acid 1742-

f 1 uor o- 4-wodotpises2g! am no) - 6- net hyl - 5- oxo- 2, 3- di hydr o- SiHcTERz@bOE@S2- al pyri
din8-yll-amde (1-1 1a): 15 Usi ng the sane reaction conditions and
wor kup as described for the preparation of Exanple 7A,

8-am no-7-(2-fl uoro-4-iodo- phenyl am no) - 6- net hy1-

2, 3-di hydr o- oxazol o[ 3, 2-a] pyridin-5-one (1:Z: 0.35 g, 0.873 rnnol) in
pyridine (3 nm.) was reacted with 1-benzyl oxyni ethyl-cycl opropanesul f onyl
chloride (0.34 ng, 201.30 linmo!) to afford the crude product. Purification
by col um chronatography on silica gé$AX2@6Nh0H in CHCI3) afforded 0.27 g

of the prg : . S . e§ ff&ﬁ'&bc.' . 80.3%
Synt hesi s TpouUnad 1T et 1 ' onic acid
17- (2- fﬂumvd—mdo enphk ) ' XAz of3E-6 ¥xazol oa2-
al pyridi n88 yl |- (11A): 5USI ng the sane reacti on conditions and

wor kup as i r the prepaq ration of Exanple 7A,

1- benzyl oxynet hyl - cycl opr opanesul fonic acid [ 7H 2-
fiuoro-4-iodo-phenyl am no) 6- rret hy1l- 5600x0- 2, 3-di r o- 5H oxazol o[ 3, 2-a] pyri

din- 8-ylFam de (0.27 5 queﬁg |BF3. OEt 2(1.94 i,
15.45 mol ) and et hane 3 | ) e resulting m xture was
stirred at 10 room t enperdt ur @+or 3 . rlcfH cation by preparative HPLC
afforded 60 ng of the product (26% yi d 3

5 O
Using the same reaction conditions and workup as described for the

preparation of Example 7A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-
2,3-dihydro-oxazolo[3,2-a]pyridin-5-one (I-7f: 0.08 g, 0.0002 mol) in dry pyridine
(2 ml) was reacted with 2-benzyloxymethyi-cyclopropanesulfonyl chloride (57 mg,

10  0.0002 mol) fo afford the crude product. Purification by column chromatography
on silica gel (2% MeOH in DCM) afforded 51 mg of the product (21% yield).
LCMS: 95.06%, m/z = 625.9 (M+1)

Synthesis of the title compound: 2-Hydroxymethyl-cyclopropanesulfonic acid [7-
15 (2-fluoro-4-iodo-phenylamino)-6-methyi-5-oxo0-2, 3-dihydro-5H-oxazolof3, 2-
ridin-8-yll-amide (8A):
2-Benzyloxymethyl-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-

phenylamino)-6-methyl-5-oxo-2,3-dihydro-5H-oxazolo[ 3, 2-a]pyridin-8-yl]-amide
(0.05 g, 0.0001 mol) was added to a stirred solution of BF3EtO,(0.34 g, 0.002

20 mol) in ethane thiol (0.05 g, 0.001 mol) at 0°C under nitrogen atmosphere. The
resulting mixture was stirred at room temperature overnight. The reaction was
monitored by TLC (100% ethylacetate). The reaction mixture was quenched with
saturated NaHCOj; solution and extracted with ethylacetate. The organic layer
was washed with water, dried over Na; SO, and concentrated, Purification by

25  column chromatography on silica gel (2-3% MeOH in DCM) afforded 11 mg of
the product (27% yieid).
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11- INVR (400MHz, CD30D): 6 7.5-7.4 (d, 1H), 7.4-7.3 (d, 1H), 6.6-6.5 (t,
1H), 4.9-4.8 (t, 21-1), 4.4-4.3 (t, 2H), 4.0-3.9 (s, 2H), 1.7 (s, 3H), 1.2
(t, 2H), WoQeD/B4g28, 2H). LCVS: 98.7% mlz = 535.7 ( MrlpCcTHPLGO/08B582% 15

Exanpl e 12 Synthesis of 1-(3-Hydroxv-Drorw )-cycl opropanesulfonic acid
[ 7-(2-fl uoro-4-iodophenyl am no) - 6- net hyl - 5- oxo- 2, 3-di hydr o- 51- 1- oxazol 013, 2
-al pyridin-8-yll-amde (12A): HO O S-NH HN 8 /\ CH3

'HNMR (300MHz, DMSO-Dg): 5 8.8 (s, 1H), 7.6-7.1 (m, 3H), 6.35 (t, 1H),
4.8-4.6 (m, 3H), 4.2 (t, 2H), 2.1 (s, 1H), 1.65 (s, 3H), 1.5-1.4 (m, 1H), 0.9-0.8 (m,
2H). LCMS: 94.35%, m/z = 536 (M+1) HPLC: 89%

5 Example 9
Synthesis of 1-(2-Hydroxy-ethvi)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-oxazolo[3, 2-a]pyridin-8-yl]-amide

(9A):
HO
F
Q
ﬁ—NH HN |
O
o) / \ CH;
(N
@]
10 (9A)

Synthesis of intermediate 1-Allyl-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-

henylamino)-6-methyi-5-oxo-2_3-dihydro-5H-oxazolo[3. 2-alpyridin-8-yll-amide

{I-9a):
\ .
?
ﬁ—NH HN I
O
0 / \ CH3
(N
0]
15 Using the same reaction conditions and workup as described for the

preparation of Example 7A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-

2,3-dihydro-oxazolo[3,2-a)pyridin-5-one (1-7f: 0.46 g, 0.001 mol) in dry pyridine (3

mL) was reacted with 1-allyl-cyclopropane sulfonyl chloride (0.25 g, 0.0014 mol)

to afford the crude product. Purification by column chromatography on silica gel
20 (2% MeOH in DCM) afforded 0.19 g of the product (30% yield).
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(12A) Synthesis of Internmedi ate 1-(3-Benzyl oxy-proPyl)-cycl opropanesul fonic
acid [7-

(2-f 1 uor owé-20ndB4gBENyY| am no) - 6- net hy1- 5- oxo- 2, 3- di hydr ecshtroxancdsss 3, 2-

al pyridin-8-141-am de (I- 12a): 9 1IHNO CH3 O Usi ng the sane
reaction conditions and workup as described for the preparation of Exanple
TA,

8-am no-7-(2-fl uor 0- 4-1 odo- phenyl am no) - 6- et hyl 2, 3- di hydr o- oxazol o[ 3, 2-ai p

yridin-5-one (I- OSg, 1.246 mmol) in pyridine(5 5m) was reacted with
1-(3- benzyloxy C ropanesul f on chloride (0.39 1.371 mol)
to afford the1 &%é@ &Qhﬁi-/é?ﬂi“o(ﬁxbw)cgisén(ﬁ @é\%@rﬁﬁﬁg?%}mhy on

silica g 1 C % vyield).
o 936%?%’%5?"39“5 65‘%@*%%**" T2, B0 AR B P TR e
conpound; 3H}, (125-y,d2tdx P-&ito2h).) - cycl opr opanesul fonic acid

17-(2-f1 uoro-4-i odo- phenyl am no) - 6- net hyl - 5- oxo- 2, 3-di hydr o- 5H oxazol of 3, 2-

i' Fg' %‘ n- &- i 4 ll-cyelopropanesulfonic acid [7-(2-fluoro-
[7-(2-fl wouodphmmoybmmbsﬁxwMimiar@sa-&aao@rmwmﬂﬁ gxzol o[ 3, 2- a

] pyridin-8-yli-am de
amide (1-9b):

Osmium tetra oxide (8 mg, 0.035 mmol), 2,6-lutidine (0.08 g, 0.74 mmol)

10 and sodium periodate (0.3 g, 0.001 mol) were added to a solution of 1-allyl-
cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo0-2, 3-
dihydro-5H-oxazolo[3,2-a]pyridin-8-yl}-amide (0.19 g, 0.35 mmol) in dioxane (7
mL) and water (2 mL). The resulting mixture was stirred at room temperature for
5 hours. The reaction was monitored by TLC (5% MeOH in DCM). The reaction

15  mixture was partitioned between ethylacetate and water. The organic layer was
washed with water, brine solution, dried over Na SO, filtered and the filtrate was
concentrated. Purification by column chromatography on silica gel (2% MeOH in
DCM) afforded 0.12 g of the product (63% yield). LCMS: m/z = 549 (M+1)

20 Synthesis of the title compound; 1-(2-Hydroxy-ethyl)-cyclopropanesulfonic acid
[7-{2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo0-2, 3-dihydro-5H-oxazolof3, 2-
alpyridin-8-yil-amide (9A):

Sodium borohydride (0.1 g, 2.6 mmol) was added to a stirred solution of 1-

(2-Oxo-ethyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-
25  methyl-5-oxc-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-y(]-amide (0.12 g, 0.21
mmol) in THF (5 mL) and MeOH (2 mL) at room temperature. The resulting
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15 (0.23g, 0.352 mol) in DCM (10 nL) was reacted with 1IMBCI 3 (0.12
g,.1.056 mmol ) at 0C. The resulting m xture was stirred at 0C for 3 hours.
Puri fi catworzotiyoses2zsurm chr onmat ography on silica gel (4%rbEWdH2010/06848 3)
afforded 70 ng of the product (36%yield). 1FINVR (400MHz, CD30D): 67.5-7.4
(d, 1H), 7.4-7.3 (d, 1H), 6.5-6.4 (t, 201H), 4.9-4.8 (t, 2H), 4.4-4.3 (t,
2H), 3.6-3.5 (t, 2H), 2.1-2.0 (m 2H), 1.75 (s, 3H), 1.7-1.6 (m 2H),
1.2-1.1 (m 2H), 0.9-0.8 (t, 2H). LCMs: 96.73% mz = 563.9 (M+l). HPLC

95. 14% Exanpl e 13 25 Synthesi s of 3-Hydroxy-cycl obutanesul fonic acid
17-(2-f1 uor o-4-i odophenyl ani no) - 6- met hy1-5- oxo- 2, 3- di hydr o- 5H-oxazol of 3, 2- a
| pyri di n- BUXpUre wag ﬁgfe(dlgtAyom tempgrgture to5 Jchausi Jhereaction wasimenitored

3- Benzyl I C [ (

odo- phend) LactATRMEOFEH DG TAS rSactbniriniu e hnospirated under

2-al pyri dnedueed'mnessu& amd Uaﬂi(lon%b¢Meen ethylacetatmdqgataneTi;uamggan;‘act i on

o ami no- 75¢8. bat BeShE AN SRIRE AR soflfipheSit S 3%t Plarsd8MLfe o5, 2.2

yri ﬂ' g&g ﬁlﬂate(\ﬂtagé{bnclibng'atem Hur‘lﬂ;cﬁﬂbr:\ bylrclulblun)’r(ij tiiontatdgraphy or}@lzlma@ell ;czact ed
wi t en cycouanesu onyl .chlorjde mmol) to
afford th‘é ﬁ@é‘ B af °rIdGF1|7fq mgiaf the B";Pdé'ﬁﬁ@%\{ Z'ﬁ%énat ography on silica
gel (2% MeOH i "yNiaR)( 39®M9rzd9ﬂnsi@fo 5 9f75t(ae1 ) qcblfm &R%ﬁ%mse& d1)H)

Synt hesis of the t|tIe conpound 37 Hvdr ox tglc obut anesul f oni ¢ aci d

[ 7- (2-f1 ubf81k 2H), 4.45-4.6 (m, 1H), 4.25 (1, 2H) 3. {m, 2H), 2.1 (t, 2H), 1.6(s, 3H),

4-i odo- phghy n 6 50x023d|hydro SH oxazol of 3, 2- al pyri di n- 8-y
11- am deg? ds%w" Qi-lj Hﬁgh enzyl oxy-cycl obut anesul fonic acid
[ 7- (2HF | uor o- 4-i odo- phenyl am no) - 6-
net hyl - 5- oxo- 2, 3- di hydr o- SH oxazoIE)fa’mﬁ}eaqmyrl di n-8-yli-amde (180 ny,
, I3 0 . 4 mmol )
' S Es for 1
hour . Purbab%tehwanbfyojcszmémw%mt jg@BYS%xétdlbf?ﬁQ a}?)ynﬁﬁbfé V#DH in DCM,

fol |l oned by preparative HPLC afforded nmg of the product (30%vyield).
amide (10A):

HO OH

°/\CH3

15 O
(10A)
Osmium tetra oxide (8 mg, 0.003 mmol), N-methyl morpholine (8 mg,
0.068 mmol) and water (0.5 mL) were added to a stirred solution of 1-allyl-
cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2, 3-
20  dihydro-5H-oxazolo[3,2-a)pyridin-8-yl}-amide (i-8a: 0.04 g, 0.073 mmol) in THF
(5 mL). The resulting mixture was stirred at room temperature overnight. The
reaction was monitored by TLC (5% MeOH in DCM). The reaction mixture was
partitioned between ethylacetate and water. The organic layer was washed with
water, brine solution, dried over Na,SO, and concentrated. Purification by thin
25  layer chromatography on silica gel (5% MeOH in DCM) afforded 0.005 g of the
product (11% vyield).
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i HNMR (300MHz, CD30D): 67.36 (t, 1H), 6.46-6.40 (m 1H), 4.87 (t, 2H), 4.48
(dd, 1H), 4.38 (t, 2H), 4.17-4.08 (m 1H), 3.57-3.48 (m 1H), 2.63-2.55 (m
2H), 2. 35vd.28d/05m8282H), 1.73 (s, 3H). LCMS: 91.1% nlz PCHEP2800bb639) . HPLC:
96. 2% 5 Exanpl e 14 Synthesis of Cvcl obutanesul fonic acid
f7-(2-fluoro-4-iodo-Dhenyl am no) - 6- et hy1-

5- oxo- 2, 3-di hydr o- 5H oxazol of 3, 2-al Dyri di n-8-yll-amde (14A): HN O CH3 \o
10( 14A) Usi ng the sane reaction conditions and workup as descri bed
for the preparation of Exarrpl e 7A,

yridinos- one (HNMR HBRYRG, BoY: Bd'7 2orinbyaDub o A Soe 2 ed w th
cycl obut apegih fOgY{ 2F|'5"4335<E'192(-| 741@9@ {HI653.4 enaémpacbslésbnm crude
B

product. Purification préparative HPLC afforded of the product (5%
ield). 1H), 175 (s 3H), oemmﬁﬂ .3b0M% 97¢360m)z = 68(71 mmepga 1H),
y
740730%% 650 6.40 (t, 1H), 4.90-4.80 (t, 2H), 4.40-4.30 (t,
4.10 5 2.50-2.40 (m 2H), 2.40-2.30 (m 2H), 2.10-1.90 (m
2H) 15 80-1.70 (s 3H). LCVS: 96% nmlz = 20 519.9 (M+l). HPLC. 96.5%
Exanpl e 15 Synt hesi s of Example 11
3-(1, 3-di hyd 7-(2f|uor - | \ ' - 6-
met hy1- 5-8 AL L UL I (o e A -1- 25
sul fonam E’ﬁer{ﬂer?ﬁ)vo) 6—methvl-5-oxo-2 3—d:hvdro 5H—oxazolo[3 2-a]Dvndm 8—Vﬂ-am:de
11A):
F
HO 9
S—NH HN I
O
> Ncny
(N
10 O

(11A)
Synthesis of Intermediate 1-Benzyloxymethyl-cyclopropanesulfonic acid [7-(2-

flucro-4-iodo-phenylamino)-6-methvi-5-0x0-2, 3-dihydro-5H-oxazolof3, 2-alpynridin-

8-vil-amide (I-11a):
F
/\:\’O .
§—NH HN I

O
0 7 Y—cHy
(LN

15 0

Using the same reaction conditions and workup as described for the
preparation of Example 7A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-
2,3-dihydro-oxazolo[3,2-a]pyridin-5-one (I-7f: 0.35 g, 0.873 mmol) in pyridine (3
mL) was reacted with 1-benzyloxymethyl-cyclopropanesulfonyl chloride (0.34 mg,

20 1.30 mmol} to afford the crude product. Purification by column chromatography
on silica gel (2% MeOH in CHCI5) afforded 0.27 g of the product (50% yield).

LCMS: 88.4%, m/z = 625.8 (M+1). HPLC: 80.3%
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0 (15A) Synthesis of Internediate butyl 3-oxocyclobutane-1-sulfonate (I-
15a): 0 Il O(CH2)3C H3 11 O 5Pyridiniumchloro chromate (10.3 g, 48.07
mol ) wasweaddadsigesa cool ed sol uti on of butyl PCT/EP2010/066659

3- hydr oxycycl obut ane- 1-sul fonate (5 g, 24.03 nmol) in dry DCM (50 nL) at
0C. The resulting reaction m xture was stirred at room tenperature

overni ght. The reaction was nonitored by TLC (40% et hyl acetate in hexane).
The reaction mxture was diluted with DCM filtered and the filtrate was 10
concentrated to afford the crude product. Purification by col um

chromat ography on silica gel (15%ethyl acetate in hexane) afforded 2.8g of
t he product |1HNI\/R (CDCI3 300|\/Hz) t, 3H),

Jpvndm-B-vﬂ-amtde (11A):

5 Using the same reaction conditions and workup as described for the
prepagration of Example 7A, 1-benzyloxymethyl-cyclopropanesuifonic acid [7-(2-
fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-
8-yl]-amide (0.27 g, 0.515 mmol) was reacted with BF;.OEt; (1.94 mL, 15.45
mmol) and ethane thiol (0.3 g, 5.15 mmol). The resuiting mixture was stirred at

10 room temperature for 3 days. Purification by preparative HPLC afforded 60 mg
of the product (26% vyieid).
"HNMR (400MHz, CD3;0D): 6 7.5-7.4 (d, 1H), 7.4-7.3 (d, 1H), 6.6-6.5 (t,
1H), 4.9-4.8 (t, 2H), 4.4-4.3 (t, 2H), 4.0-3.9 (s, 2H), 1.7 (s, 3H), 1.2 (t, 2H), 1.0-0.9
(t, 2H). LCMS: 98.7%, m/z = 535.7 (M+1). HPLC: 99.32%

15
Example 12

Synthesis of 1-{3-Hydroxy-propyi)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-

phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-oxazolof3, 2-ajpyridin-8-yil-amide
12A):

20 0
(12A)
Synthesis of intermediate 1-(3-Benzyloxy-propyl)-cyclopropanesulfonic acid [7-
(2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2,3-dihydro-5H-oxazolo[3, 2-
ridin-8-yll-amide (I-12a):
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OCH2CH3 TiCl4 (0.5 nm, 4.854 mmol) was added to a sol ution of
THE (25 nL) and 20 CCl14 (5 nm.) at OC. This was foll owed by the addition of
butyl 3-oxocyclmimesane- 1-sulfonate (0.5g, 2.42mmol) atrc®@ramd/ociess hyl

mal onate (0.38 nL, 2.42 mol). The resulting mxture was stirred at 0OC for
5 mnutes. Then pyridine (0.78 nL, 9.68 mvol) in THF (10 nlL) was added and
stirred at roomtenperature for 96 hours. The reaction was nonitored by TLC
(30% ethyl acetate in hexane). The 5 reaction m xture was partitioned

bet ween water and ethyl acetate. The organic | ayer was washed with sodi um
bi carbonate solution, brine solution, dried gver anhydrous Na2SO4 and
concentr at ed. Purlflcatlon Y. C chromat ography on silica gel (13%

et hyl acetate in hexane) a forded g&o oduct (25%yield). 210i HNMR
(CDCI 3, 300MHz): 6 4.3-4. 3.7-3.5 (m 4H),
1.8-1.7 (q, 2H), 1.5-1.4 .0-0.9 (t, 3H). Synthesis
of Internediate butyl 3-(¥ CH:;AcycI obut ane-1- sul fonate
(I- 15¢): HO 0 ii S --0(CH2)3CH3 iiko/ﬂ

Using the same reaction conditions and workup as described for the
preparation of Example 7A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-
2,3-dihydro-oxazolo[3,2-alpyridin-5-one (I-7f: 0.5 g, 1.246 mmol) in pyridine (5

5  ml) was reacted with 1-(3-benzyloxy-propyl)-cyclopropanesulfonyl chloride (0.39
mg, 1.371 mmol) to afford the crude product. Purification by column
chromatography on silica gel (2% MeOH in CHCI3) afforded 0.23 g of the product
(28% vield). LCMS: 93.01%, m/z = 654.0 (M+1). HPLC: 74.6%

10  Synthesis of the title compound; 1-{3-Hydroxy-propyl)-cyclopropanesulfonic acid
[7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-oxazolof3, 2-
ajpyridin-8-yl]-amide (12A):

1-(3-Benzyloxy-propyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-

phenylamino)-6-methyl-5-ox0-2,3-dihydro-5H-oxazolo[3, 2-a]pyridin-8-yl]-amide
15 (0.23 g, 0.352 mmol) in DCM (10 mL) was reacted with 1M BCi; (0.12 g, 1.056

mmol) at 0°C. The resulting mixture was stirred at 0°C for 3 hours. Purification

by column chromatography on silica gel (4% MeOH in CHCI;) afforded 70 mg of

the product (36% yield).

'HNMR (400MHz, CD;0D): 8 7.5-7.4 (d, 1H), 7.4-7.3 (d, 1H), 6.5-6.4 (t,

20 1H), 4.9-4.8 (, 2H), 4.4-4.3 (t, 2H), 3.6-3.5 {t, 2H), 2.1-2.0 (m, 2H), 1.75 (s, 3H),

1.7-1.6 (m, 2H), 1.2-1.1 (m, 2H), 0.9-0.8 (t, 2H). LCMS: 96.73%, m/z = 563.9

(M+1). HPLC: 95.14%

Example 13
25  Synthesis of 3-Hydroxy-cyclobutanesulfonic acid [7-(2-fluoro-4-iodo-

phenvlamino)-6-methyl-5-oxo-2,_3-dihydro-5H-oxazolof3, 2-alpyridin-8-yl-amide
13A):
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Borane-DMS (0.2 nmL, 2.3 nmol) was added to a solution of diethyl 2-(3-

(but oxysul fonyl ) cycl obutyl i dene) mal onate (0.2 g, 0.575 nmol) in THF (5 nl)
and the rweubtigsgs28eacti on mass was stirred at room t emperatPee16/066689 ni ght .
The reaction was nonitored by TLC (100% et hyl acetate). The reaction

m xture was 20 quenched with 1IN HCl and extracted using ethyl acetate. The
organi c | ayer was washed with brine solution, dried over anhydrous Na2SO4
and concentrated. Purification by colum chronmat ography on silica gel (70%
ethyl acetate in hexane) afforded 0.13g of the product (74%yield).

11-1INVR (CDCI 3, 300MHz): 6 4.2 (t, 2H), 3.9-3.6 (m 4H), 2.5-2.4 (m 2H),
252.4-2.3 (m 2H), 2.1-1.9 (m 3H, 1.7-1. 6 Fgm 2H), 1.5-1.4 (q, 2H),
1.0-0.9 (t, 3H). LCMs: 99% rnj —9266 (M+1) /Syt hesi s of butyl

3- (1. 3-bi s(benzyl oxy) propd©® c BoiNH aHBI- 7. orlate (1-15d): 0
S-0(0112)3C113 O Using the salfe réact' I ons, procedure and work up
as described Internediate |-2ba (b%l&

3- (1, 3-di hydroxypropan-2-yl)cycl ob sulfonat e (0.13 g, 0.489 mmol)
was reacted with benzyl brom de (0. N 5 1.075mmol ), 60% NaH (60 ny,
1.467 mmol) and THF (5 nL) to afford the Qrude product. Purification by
col um chromat ography on silica gel (fA)ethyl acetate in hexane) afforded
0. 07 g of the product (78% yi el d) |HN (CDCL3 300M—Iz) 6

% Zad of / t aed -B l’ -V C ¥ 1‘-_'0 2ﬂ "4H)1

5  amide (I-13a):

Using the same reaction conditions and workup as described for the
preparation of Example 7A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-
2,3-dihydro-oxazolo[3,2-a]pyridin-5-one (I-7f: 0.53 g, 1.0 mmol) in pyridine (4 mL)

10  was reacted with 3-benzyloxy-cyciobutanesuifonyl chloride (0.179 mg, 1.2 mmol)
to afford the crude product. Purification by column chromatography on silica gel
(2% MeOH in DCM) afforded 195 mg of the product (23.8% yield).

Synthesis of the title compound: 3-Hydroxy-cyclobutanesulfonic acid [7-(2-fluoro-

15  4-iodo-phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-oxazolo[3, 2-a]pyridin-8-yl]-
amide {13A).
3-Benzyloxy-cyclobutanesuifonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-
methyl-5-ox0-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yl]-amide (180 mg, 0.288
mmol) in DCM (10 mL) was reacted with 1M BCl; (0.86 mL, 0.864 mmol) at
20 -78°C. The resulting mixture was stirred at room temperature for 1 hour.

Purification by column chromatography on silica gel (4% MeOH in DCM),
followed by preparative HPLC afforded 45 mg of the product (30% yield).
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Synt hesi s of Internediate potassium 3-(1, 3-bi s(benzvl oxv) propan- 2-

yl ) cycl obut ane-1-sul fonate (1-15d): 15Usi ng the sane reaction conditions,
procedur evendivendgkesup as described | nternedi ate |-25b (Ilpelr@mepotobedoyd

3- (1, 3-bi s(benzyl oxy) propan-2-yl)cycl obut ane-1- sulfonate (0.1 g, 0.22
mnol ) was reacted with KSCN (24ng, 0.24mmol) and DVE-water mxture (2 mni)
to afford 0.07 g of the product (83%yield). 11- 1 NWMR
(DVBO-d6, 300MHz): 6 7.4-7.2 (m 10H), 4.4-4.3 (m 4H), 3.4-3.3 (m 4H),
3.0 (m 1H), 2.1-1.9 (m 2H), 1.9-1.6 (m 4H) 5 Synthesis of Internediate

3-(1, 3-bi s(benzvl oxv a cl obut ane-1- sul fon chl oride - 150:

st 16t he sanms AR (ABIMBEn aPRPEH<0 7 Heboiiii & 4BrfiRamk 16 48" deth: bed

10f or the radyi tgr 0 (1, 3-

bi s(benz 3‘?‘%{@4 éﬁ%g(x/ %'@yd@%ﬁ?ﬁ&@ EHZ??)?)?%&;&% 01@ 2%25 I;ﬁm*rnl) was

react ed vQHI)hZF35@24((m 2M) L7 3%s,338). hGM$; 941 Ps apizah§Bs. 9t(MyH1)ahlﬂh§ (0.4 ni,

2.336mmr1# ﬁz}? DCM (20 nmL) to afford the crude product. Purification by

colum c Q) ography on silica gel (8% ethyl acetate in hexane) afforded

0. 32g sof the 15product (68%yield). I HNMR (CDCl 3, 300MHz):

6 7.4-7.2 (m 10H), 4.5-4.4 (m A4lfixaniplé 14n 1H), 3.5-3.4 (m 4H), 2.6-2.4

(m 4H) , 2119 m IlH) SntheS|s oflntermedlal'ge
3- (1. 3- bi BYKESS oi2ialt ‘

bgdg}ogg”%%% @Oé-d %B'ox%z% Qaﬁnﬁio#wdrwr&hrdemnj o[ 3, 2-a] pyri di n-8-
Yy u

10 (14A)

Using the same reaction conditions and workup as described for the
preparation of Example 7A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-
2,3-dihydro-oxazolo[3,2-a)pyridin-5-one (I-7f: 400 mg, 0.99 mmol) in pyridine (4
ml) was reacted with cyclobutanesulfonyl chloride (274 mg, 1.7 mmol) to afford

15 the crude product. Purification by preparative HPLC afforded 26 mg of the
product (5% yield).

"MNMR (300MHz, CD30D): 8 7.50-7.40 (d, 1H), 7.40-7.30 (d, 1H), 6.50-
6.40 (t, 1H), 4.90-4.80 (t, 2H), 4.40-4.30 (t, 2H), 4.10-3.90 (m, 1H), 2.50-2.40 (m,
2H), 2.40-2.30 (m, 2H), 2.10-1.90 (m, 2H), 1.80-1.70 (s, 3H). LCMS: 96%, m/z =

20 519.9 (M+1). HPLC: 96.5%.

Example 15
Synthesis of 3-(1, 3-dihydroxypropan-2-yl)-N-(7-(2-fluoro-4-iodophenylamino)-6-

methyi-5-ox0-3, 5-dihydro-2H-oxazolof3, 2-alpyridin-8-yl)cyclobutane-1-
25  sulfonamide {(15A):
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0 Using the sane reaction conditions and procedure as described for
the preparation of Exanple 7A,

8- Anni no-we(28t1fdsug280- 4- i odo- phenyl ami no) - 6- net hyl 2, 3- di ipgdmr2enazato| 3, 2- a]
pyridin-5-one (1-7f: 0.22g, 0.539nnnpl) was reacted 5with

3- (1, 3-bi s(benzyl oxy) propan- 2-yl ) cycl obut ane- 1- sul fonyl chloride (0.21g,
0.539mMmmol) in dry pyridine (2 nnL) to afford the crude product.
Purification by colum chromatography on silica gel (80%ethyl acetate in
hexane) afforded 0.3g of the product (71%yield). LCMS: 80% mz = 773
(Mt1l) 10 Synthesis of the (SIe conmpound;

3-(1, 3-di hydr oxypropan-2-y (7-(2-f|uoro-4-

i odophenvl am no) - 6- met hv1- 5- oxp- 3. 5- di hydr o- 2H oxazol o( 3, 2- al pvri di n- 8-
vl)cyclobutane-l-sulfonaH '
3-(1, 3- Bi s(benzyl oxy) propan-2-y1 %j3(2 f1 uoro-4-iodophenyl am no) - 6-

met hy1- 5- oxo- 3, 5- di hydr o- 2H oxazol o[,®~2-a] pyri di n- 8-yOcycl obut ane- 1-

ith IMBCI3 (1.1 ml_, 1.164
f{ford the crude product.
(8% et hanol in

15sul fonani de (0.3g, 0.388nnnnol) was
nnnol) and DCM (10 nL) at OC for 3@
Purification by colum chromat ogrggg
chloroform afforded 60ng of the ? i HNVR

(300MHz, CD30D): 6 7.5 (d, 1H), 7.4 : , 1H), 4.4-4.3 20(t,

2H), 3.9 ( m 1H), 3.6-3.5 (m 5H), 2. B 2.3 (m 2H) 2.3-2.2 (m 3H), 1.7
(s, 3H, 1.7-1.6 (m 2H). LCvs: 90. 9(8|0§A)n12 593.9 (M+l). HPLC. 95.12%

Exanpl e 16 Synthesis of
N-(7-(2-1$ h@s;§ofnﬁ@rnmbw BoxochElbbithnb- osdifohale ()i tHagir o- 2Hoxazol 013, 2-
-1 1) net hanesul fonam de (1 6A): 0 0 (16A)

al pyridin-8-yl 3- net hvl oxet an- 3-
5 Synthesis of Internediate (3- xet an- 3- v1) net hyl
4- met hyl benzenesul f onat e (11&?&@—8 O(CH,)3CH3

O

S Pyridinium chloro chromate {(10.3 g, 48.07 mmol) was added to a cooled
solution of butyl 3-hydroxycyclobutane-1-sulfonate (5 g, 24.03 mmol) in dry DCM
(50 mL) at 0°C. The resulting reaction mixture was stirred at room temperature
overnight. The reaction was monitored by TLC (40% ethyl acetate in hexane).
The reaction mixture was diluted with DCM, filtered and the filtrate was
10 concentrated to afford the crude product. Purification by column chromatography
on silica gel (15% ethyl acetate in hexane) afforded 2.8g of the product (58%
yield).
"HNMR (CDCl3 300MHz): 5 4.4-4.3 (t, 3H), 4.0-3.9 (m, 1H), 3.7-3.6 (m,
2H), 3.5-3.4 (m, 2H), 1.8-1.7 (q, 2H), 1.5-1.4 (q, 2H), 1.0-0.9 (t, 3H).

15
Synthesis of Intermediate diethyl 2-(3-(butoxysulfonyl}cyclobutylidene}malonate
(I-15b):
OCH,CHjs
O 1]
— S—O(CH2)3CH3
1l
O o)

OCH,CH;
TiCl, (0.5 mL, 4.854 mmol) was added to a solution of THF (25 mL) and
20 CCl4 (5 mL) at 0°C. This was followed by the addition of butyl 3-oxocyclobutane-
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CH3 p- Tol uene sul fonyl chloride (5.6 g, 29.41 nmol) was added to a
cool ed sol ution of (3-nethyloxetan-3-yl)nmethanol (2 g, 19.60 mol) in

pyri di ne wd2onigs4¢@ at OC and the resulting reacti on nageTHER30186665€d at 0C
for 2 hours. The reaction was nonitored by TLC (20% et hyl acetate in
hexane). The reaction mass was poured into ice-water, stirred for 30

m nutes, the solid formed was collected by filtration, washed with water
and dried under reduced pressure to afford 2.5 g of the product (50%
yield). 15i HNMR (CDCl 3, 300MHz): 67.8 (d, 2H), 7.4 (d, 2H), 4.4 (m 4H),
4.1 (s, 2H), 2.5 (s, 3H), 1. 5. 3H) . L :99.13% _rrilz 256 1)

Synt hesi s1'§¥"f¢ﬂﬂt‘é&9r§i %ﬂg"@‘?ﬂééttq \915'%‘@- @‘P%H\PX‘P@%@?‘%WH(&& O)4-1-16b): 0
HBCSON 201430 RingMixtufe WelEStined ¥ D 46ES! nlifutds SPhet byiling (0.78 mL,

( 3- net hyl oxet éc,nﬁrgé ﬁ‘% rreét hyl 4-met hyl benzenesul f onat %ﬂ?jl gg 3.90 mmol ) in
et hanol (268 munotind THR(10melsuvas addedeand storedhratroonpiemusiaisie far 99sC

over ni ght e " ' 0 t @, LN hexane).
The reactqooﬁg'ﬁgies%ggﬁg%%ﬁﬁréeﬁbgﬁ&g(srag‘gﬁ@g%eﬁée@hrhgﬁg%&aﬁp %r d1.7g
of the crredetigr mikicte whs phrtitiesed betiveearwatbeand ethy$ aeglate. Theuwtrgdnict her

B s hES R BarEel AoAlh AR e o (o
30 m nut egnhydiRdus Na,SO4 and concentrated. Purification by column chromatography on
silica gel (13% ethyl acetate in hexane) afforded 200mg of the product (25%
yield).
10 "HNMR (CDCl; 300MHz): 6 4.3-4.2 (m, 6H), 4.0-3.9 (m, 1H), 3.7-3.5 (m,
4H), 1.8-1.7 (q, 2H), 1.5-1.4 (q, 2H), 1.3 (t, 6H), 1.0-0.9 (t, 3H).

Svynthesis of Intermediate butyl 3-(1, 3-dihydroxypropan-2-yi)cyclobutane-1-

HO ('?
}_—O'ﬁ‘o(CHz)acHs

15 OH
Borane-DMS (0.2 mL, 2.3 mmol) was added to a solution of diethyl 2-(3-
(butoxysulfonyl)cyclobutylidene)malonate (0.2 g, 0.575 mmol) in THF (6 mL) and

sulfonate (1-15¢):

O

the resulting reaction mass was stirred at room temperature overnight. The

reaction was monitored by TLC (100% ethyl acetate). The reaction mixture was
20 quenched with 1N HCI and extracted using ethyl acetate. The organic layer was

washed with brine solution, dried ovér anhydrous Na;SO, and concentrated.

Purification by column chromatography on silica gel (70% ethyl acetate in

hexane) afforded 0.13g of the product (74% yield).

'HNMR (CDCls, 300MHz): & 4.2 (t, 2H), 3.9-3.6 (m, 4H), 2.5-2.4 (m, 2H),

25  2.4-2.3(m, 2H), 2.1-1.9 (m, 3H), 1.7-1.6 (m, 2H), 1.5-1.4 (q, 2H), 1.0-0.9 (t, 3H).

LCMS: 99%, m/z = 266 (M+1)

Synthesis of butyl 3-(1,3-bis(benzyloxy)propan-2-yl)cyclobutane-1-sulfonate (-
15d):
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10 reaction was nonitored by TLC (30% et hyl acetate in hexane). The
reacti on nass was extracted using ether. The ether |ayer was washed with
sodi um biwol2phatses2sol uti on, sodi um bi carbonat e sol uti onpcampea00ves59
anhydr ous sodi um sul fate and concentrated under reduced pressure to afford
0.3 g of the crude product which was used for the next step without further
purification. 151HNMR (CDClI 3, 300MHz): 6 4.7 (d, 2H), 4.5-4.4 (d, 2H), 4.2
(s, 2H), 1.7 (s, 3H). Synthesis of the title conpound:
N-(7-(2-fluoro-4-iodophenyl am no) - 6- met hyl-5- oxo- 3,
5-di hydr o- 2H oxazol of 3, 2- al pyridin-8-y1l)-1 -(3-nethvl oxetan-3- 20
yOnet hanesul f onam de (16A): Usi ng the sane reaction conditions and
procedure as described for t reparati on of Exanple 7A,
8- Ami no- 7- (2-f 1 uor o- 4-i odo- gphenyl am no) - 6- met hyl 2, 3- di hydr o- oxazol o[ 3, 2-a] p
yridin-5-one (I1-7f: 0.2 g, Q.499 mvl) was reacted with
( 3- et hyl oxet an- 3- Anet hanes nyl chlq@ide (0.13 g, 0.748 mmol) in dry
25pyridine (3 nL.) to afford the qﬁ_;z) CPI_prlfl cation by preparative
HPLC afforded 25 ng of the product 9%c§/| el dy? 1HNMVR
(300M1z, CD30D): 6 7.5 (d, 1H),57.4 (d, 6.5 (t, 1H), 4.9-4.8 (t, 2H),
4.7 (d, 2H), 4.40-4.35 (t, 2H» 4.3 (d, 2H) 3.6 (s, 2H), 1.8 (s, 3H), 1.6
(s, 3H. LCMs: 92.56% mnmlz = p49.5 (Mtl). HPLC 92.40% Exanples 17 and 18
Synt hesi s of
N-(7-(2-fluoro-4-iodophenyl g p) - 6- met hyl - 5- oxo- 3, 5- di hydr o- 2Hoxazol of 3, 2-
al pyridi n-8-yl)-2-(oxet an- 3- y¥tet hanesul f onam de (17A): OH

Using the same reaction conditions, procedure and work up as described

Intermediate [-25a (below), butyl 3-(1,3-dihydroxypropan-2-yljcyclobutane-1-
sulfonate (0.13 g, 0.489 mmol) was reacted with benzyl| bromide (0.13 mL,

5 1.075mmol), 60% NaH (60 mg, 1.467 mmol) and THF (5 mL) to afford the crude
product. Purification by column chromatography on silica gel (8% ethyl acetate in
hexane) afforded 0.07 g of the product (78% yield).

"HNMR (CDCl3 300MHz): & 7.4-7.2 (m, 10H), 4.5-4.4 (d, 4H), 4.2-4.1 (t,
2H), 3.5-3.4 (d, 4H), 3.6-3.8 (m, 1H), 2.5-2.3 (m, 5H), 2.0-1.9 (m, 1H), 1.7-1.6 (m,
10  2H), 1.4-1.3 (m, 2H), 1.0-0.9 (t, 3H). LCMS: 87%, m/z = 446 (M+1)

Svnthesis of Intermediate potassium 3-(1. 3-bis(benzyloxy)propan-2-

vi)cyclobutane-1-sulfonate (I-15d):

15 Using the same reaction conditions, procedure and work up as described
Intermediate 1-25b (below), butyl 3-(1,3-bis(benzyloxy)propan-2-yl)cyclobutane-1-
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Synthesis of Internedi ate 2-(oxetan-3-yl)ethyl 4-nethyl benzenesul fonate
(I-1 7a): 0 CH3 Using the sane reaction conditions and procedure as

descri bedwban11d3es280 preparati on of Internediate (I|-16aPCT/EP2010/066659

2- (oxet an-3-yl)ethanol (1g, 6.944mvpl) was reacted with p-Tol uene sul fonyl
chloride (1.9g, 10.416mol) in dry pyridine (10 nL) to afford the crude
product. The reaction nass was poured into ice-water and extracted using

et hyl acetate. The organic | ayer was washed with 1N HCI, brine sol ution,

dri ed over anhydrous sodium sul fate and concentrated under 15reduced
pressure to afford the crude product. Purification by colum chronatography

on sili cas@wnatep®ml gt ByR falé\@l)ét‘lﬂé’ reaciea e SN @Amay 0. 4pramobrandpr oduct ( 40%

y' el d) 5 E)PAE ﬁSer nXXtAJr? %%@Wﬁqﬁﬁ@%gt @33/8”?19@0 ZH) 7 4 (d

2 ‘2. 0 (m 2 WRS@DM%&iesSQﬁMH-In): erftdi.are, 130*(1)24t4ﬁ4@c(vrarﬂ1)03t4h3 )oxet ane
(rI- 1 7b) : S e t I tions, procedure and worKk
up as des@?’lﬂ@d:;f%?n’t ar eﬁgr(ﬁlmi&h ﬁ@ ﬁq@r a&gl ate (I -1 6b),

2- (oxeg an-3-yl)ethyl 4-nethyl benzenesul fonate (1 g, 3.90 mMmvol ) was reacted
W th KSCNg &héﬁsw:rﬁeﬁﬂemls- D3ibis (B aidyilcpcebliging-1. 7 g of the
crude product was use or the next step wthout further
purlflcatﬂd&ﬂﬂlﬂ%@m | nt er nedi at e 2- (oxet an- 3- 111) et hanesul f onyl
chloride (1-1 7c): s=0 00

Using the same reaction conditions, procedure and work up as described
10 for the preparation of Intermediate 1-25¢ (below), potassium 3-(1,3-
bis(benzyloxy)propan-2-yl)cyclobutane-1-sulfonate (0.5 g, 1.168 mmol) was
reacted with POCI3 (0.22 mL, 2.336 mmoil), diisopropyl ethyl amine (0.4 mL,
2.336mmol) and DCM (20 mL) to afford the crude product. Purification by column
chromatography on silica gel (8% ethyl acetate in hexane) afforded 0.32g of the
15  product (68% yield).
"HNMR (CDCl; 300MHz): & 7.4-7.2 (m, 10H), 4.5-4.4 (m, 4H), 4.2 (m, 1H),
3.5-3.4 (m, 4H), 2.6-2.4 (m, 4H), 2.1-1.9 (m, 1H)

Synthesis of Intermediate 3-(1,3-bis(benzyloxy)propan-2-yi}-N-(7-(2-fluoro-4-

20  iodophenylamino)-6-methyi-5-ox0-3.5-dihydro-2H-oxazolo[3, 2-ajpyridin-8-
yl)cyclobutane-1-sulfonamide (I-15q).
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10Usi ng the sane reaction conditions, procedure and work up as descri bed
for the preparation of Internediate (1-16c), 3-(2-thiocyanatoethyl)oxetane
(1 g) in weter/osdsnl) was purged with chlorine gas for p8@/BEP2n0IERSS O
afford 0.4 g of the product (56%yield) which was for next reaction with
purification and characterization. 15 Synthesis of the title conpound:
N-(7-(2-fluoro-4-iodophenvl am no) - 6- net hvl - 5-

oxo- 3. 5-di hydr o- 2H oxazol oi 3, 2- al pyri di n- 8- 0- 2- (oxet an- 3-1/ 1) et hanesul f onam
ide (17A): Using the sane reaction conditions and procedure as descri bed
for the 20 preparation of Exanple 7A,

8- Ami no- 7- (2-f | uor o- 4-i q&f6-phenyl am no) - 6- et hyl -

2, 3- di hydr o- oxazol o[ 3, 2- Iri di n-5-one (I-7f: 0.2 g, 0.673 nmol) was
reacted with 2-(oxetan-3-yf)etyhanesul fonyl chloride (0.18 g, 1.009 mml) in
dry pyridine (3 nL) to affords he crude product. Purification by
preparative HPLC, followed by fhash col um chromat ography (3% net hanol in
chloroform afforded 20 ng @f tHe 25 conpound (17A) (9%yield) and 3 ng of

t he hydrol yzed by- product : 1HNVR ( 300MHz,
CD30D): 67.5 (d, 1H), 7.4)d, , 1H), 4.9-4.8 (m 4H), 4.4 (m
4H), 3.1 (m 3H), 2.2 ( "NI-I)A_CME 100% mz = 549.8 (M+l).
HPLC:. 95.97% By- Product N

N-(7-(2-fluoro-4-iodophenyl am no) -
2-al ovridin-8-yl)-4-hydroxy-3-(hydr -1- sul fonam de (18A):
511-1 NWR (300MHz, CD30D): 6 7.5 (d, 1H), AW}, 6.5 (t, 1H), 4.8 (t,
2H), 4.4 (t, 2H), 3.6-3.4 (m 4H, 3.2 @n 2H), 1.9 (m 2H), 1.8 (s, 3H),
1.75 (m 1H). LCMVS, 89% mz = 568 (M+rl). HPLC. K 90.96% Exanple, 19 10

Synt hesi s of ?%H}%?%{H%é‘iﬂqt'BHice"Qé'PHs pRd Psogedyss gs ng"%ﬁlﬁd REWE ani no) - 6-
get hy1- 5- reparatidn &f ExdrpteoAf 8-Ming- Tl @LMrkre4Pvlb-PhenAarido)BTdenyl19A) :  CH3

2,3-dihydro-oxazolo[3,2-a]pyridin-5-one (I-7f: 0.22g, 0.539mmol) was reacted
5  with 3-(1,3-bis(benzyloxy)propan-2-yl)cyclobutane-1-sulfonyl chloride (0.21g,

5-di hydr o- 21-f - oxazol o[ 3,

0.538mmol) in dry pyridine (2 mL) to afford the crude product. Purification by
column chromatography on silica gel (80% ethyl acetate in hexane) afforded 0.3g
of the product (71% yield). LCMS: 80%, m/z =773 (M+1)

10 Synthesis of the title compound; 3-(1, 3-dihydroxypropan-2-yl)-N-(7-(2-fluoro-4-
iodophenylamino)-6-methyi-5-oxo0-3, 5-dihydro-2H-oxazolo[3, 2-alpyridin-8-
ylicyclobutane-1-suffonamide (15A):

3-(1,3-Bis(benzyloxy)propan-2-yl)-N-(7-(2-fluoro-4-iodophenylamino)-6-
methyl-5-ox0-3,5-dihydro-2H-oxazolo[3,2-a)pyridin-8-yl)cycliobutane-1-

15 sulfonamide (0.3g, 0.388mmol) was reacted with 1M BCl; (1.1 mL, 1.164 mmol)
and DCM (10 mL) at 0°C for 30 minutes to afford the crude product. Purification
by column chromatography on silica gel (8% methanol in chloroform) afforded
60mg of the product (26% yield).

'HNMR (300MHz, CDs0D): 8 7.5 (d, 1H), 7.4 (d, 1H), 8.5 (t, 1H), 4.44.3

20 (t, 2H), 3.9 (m, 1H), 3.6-3.5 (M, 5H), 2.5-2.3 (m, 2H), 2.3-2.2 (m, 3H), 1.7 (s, 3H),
1.7-1.6 (m, 2H). LCMS: 90.98%, m/z = 593.9 (M+1). HPLC: 95.12%

Example 16
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(19A) Synthesis of Internmediate 2-Ni tronethyl ene-thiazolidine (1-1 9a): N
\ 02 15 TEA (1.8 nm., 13.20 mmpol) was added to a solution of

1, 1- bi smewbybsisiszey 1- 2- ni tro- et hene (1-1b: 1.45 g, 8. 8@2T/mPeé1)/ 066669

2- am no-ethanethiol (1 g, 8.802 mml) in ethanol (20 nmL). The resulting

m xture was heated to reflux for 3 hours. The reaction m xture was

noni tored by TLC (70% et hyl acetate in 20 hexane). The reaction m xture was
concentrated to afford the crude product. Purification by col um

chromat ography on silica gel (70% ethyl acetate in hexane) afforded 0.6 g of

t he product 31% y| eI d 11 INIVR 300M—|z DIVBOD6 6 9 2-9.1
(br s, nthesis -f.ﬂuormértodgpkren A
701473, B -

[0-2, 3-a1 1 ‘ a o r|-|n- -one (I-1
9b): 0 2- Nltronethylene t hi azol i di ne 3 g, 50 nnDI) and 2- met hyl - mal oni c
acid 5bis-(2,4,6-trichloro- phenyl) r.3(23.8 g, 50 mmol) in xylene (80
m.) was taken in a reaction flask aﬁg tthe flask was heated to reflux for 3

hours. The reaction mixture was nofk ed by TLC (100% et hyl acetate). The
reaction mxture was cool ed, conggptifated gnd partitioned between DCM and
wat er. The organic |ayer was washeqd i gt er, brine solution, dried over
Na2SO4 and 10 concentrated. THe Qersd, was kept at OC for over ni ght .

The solid fornmed was collecteQd—y
5.3 g of the product (46% yi el C | 11- 1 NVR (300MHz, CDCI3): 6
11.2 (s, 1H), 4.7-4.6 (t, 2H), 3534“32H) 2.1-2.0 (s, 3H). LQWE:
100% mz = 229(M+1l) 15 Synthesis @ Internediate Trifluoro-methanesul fonic
acid 6-net hyl 8-nitro-5-0x02, 3-di hyﬂrGAjSchl azol o[ 3. 2-apyridin-7-yl

ester (1-190
( Syn hesis of Intermediate (3-methyloxetan-3-yl)methyl 4-methylbenzenesulfonate

(I-16a):
oi)SCHf*
0.0

S
L
CH3

p-Toluene sulfonyl chioride (5.6 g, 28.41 mmol) was added to a cooled

solution of (3-methyloxetan-3-yl)methanol (2 g, 19.60 mmol) in pyridine (25 mL)

10 at 0°C and the resulting reaction mass was stirred at 0°C for 2 hours. The
reaction was monitored by TLC (20% ethyl acetate in hexane). The reaction
mass was poured into ice-water, stirred for 30 minutes, the solid formed was
collected by fiitration, washed with water and dried under reduced pressure to
afford 2.5 g of the product (50% yield).

15 'HNMR (CDCl; 300MHz): & 7.8 (d, 2H), 7.4 (d, 2H), 4.4 (m, 4H), 4.1 (s,
2H), 2.5 (s, 3H), 1.3 (s, 3H). LCMS: 99.13%, m/z = 256 (M+1)

Synthesis of Intermediate 3-methyi-3-(thiocyanatomethyl)oxetane (I-16b):
O

H3CS<SCN

20 KSCN (0.75g, 7.81mmol) was added to a solution of (3-methyloxetan-3-
yl)methyl 4-methylbenzenesulfonate (1 g, 3.90 mmol) in ethanol (25 mL) and the
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0O NO2 0-s---cF3 8 CH3 O Triflic anhydride (3.4 g, 12.06 nmmol) was added to
a stirred solution of 7-

20hydr oxyw6-20md3y8288- ni t r o- 2, 3- di hydr o-t hi azol o[ 3, 2- a] pycirdipre15/46689 (2. 5 g,
10.96 mmmol ) and TEA (2.3 nL, 16.44 mmol) in DCM (20 nL) at -70C. The
resulting mxture was stirred at -70 Cto -50C for 2 hours. The reaction

m xture was nonitored by TLC (50% et hyl acetate in hexane). The reaction

m xture was diluted DCM and quenched with bicarbonate solution. The organic
| ayer was 25 washed with brine solution, dried over Na2SO4 and
concentrated. Purifjication by colum chromatography on silica gel (30%

et hyl acet ®ellting reastiondnass was Heated. 85 Qfovcermg'%r %Eﬁé%aql@awaﬁ el d).

11- 1 NWR ( l3}400 3 \ ha- : 2.1-2.0 (s,
3H) LOMS: i9f A d BXEC Loy ﬁﬁhl‘ﬁ?aée%éninh%%aﬁ'e%? re-raadtidrl magtvas

7- ( 2- Fl uocancéntraiesatrider seduoed presane kaationd) 1.3 gneftthercaidei product vahieh hydr o- t hi

azol 013, ZWS% Bgédl FoirQEg’ hg)'&esté;} whRSUt furthgpmcaiioéi (CGH3)3 GB Vo

5
Svynthesis of intermediate (3-methyloxetan-3-ylimethanesulfonyl chioride (I-16¢):

0O
3{9
HyC \—S~Cl
0

Chlorine gas was purged through a cooled solution of 3-methyl-3-

(thiocyanatomethyl)oxetane (1.7 g) in water (10 mL) at 0°C for 30 minutes. The

10 reaction was monitored by TLC (30% ethyl acetate in hexane). The reaction
mass was extracted using ether. The ether layer was washed with sodium
bisulphate solution, sodium bicarbonate solution, dried over anhydrous sodium
sulfate and concentrated under reduced pressure to afford 0.3 g of the crude
product which was used for the next step without further purification.

15 "HNMR (CDCl3, 300MHz): 5 4.7 (d, 2H), 4.5-4.4 (d, 2H), 4.2 (s, 2H), 1.7 (s,
3H).

Synthesis of the title compound; N-(7-(2-fluoro-4-iodophenylamino)-6-methyl-5-

ox0-3, 5-dihydro-2H-oxazolof3, 2-ajpyridin-8-yl)- 1-(3-methyloxetan-3-

20  vilmethanesulfonamide (16A):

Using the same reaction conditions and procedure as described for the
preparation of Example 7A, 8-Amino-7-(2-fluoro-4-iodo-phenylamino}-6-methyl-
2,3-dihydro-oxazolo[3,2-a]pyridin-5-one (I-7f: 0.2 g, 0.499 mmol) was reacted
with (3-methyloxetan-3-yl)methanesulfonyl chloride (0.13 g, 0.748 mmol) in dry

25  pyridine (3 mL) to afford the crude product. Purification by preparative HPLC
afforded 25 mg of the product (9% yield).

'HNMR (300MHz, CD;0D): 5 7.5 (d, 1H), 7.4 (d, 1H), 6.5 (t, 1H), 4.9-4.8
(t, 2H), 4.7 (d, 2H), 4.40-4.35 (t, 2H), 4.3 (d, 2H), 3.6 (s, 2H), 1.8 (s, 3H), 1.6 (s,
3H). LCMS: 92.56%, m/z = 549.5 (M+1). HPLC: 92.40%
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Trifl uoro-nethanesul fonic acid 6-nethyl -8-nitro-5-0xo0-2, 3-di hydro-5H

10t hi azol o[ 3, 2-a] pyridin-7-y1 ester (0.9 g, 2.5 nmol) was reacted with

2- fl uor o-we 2011058828y si | anyl - phenyl am ne (0.5 g, 2.75 nrol)EP2Rd6dsa) 3 (138
ng, 0.15 mmol), potassium phosphate (0.7 g, 3.75 mml) and xant phos (87 ny,
0.15 mol ) in toluene (30 nL) at 110C for 3 hours to afford the crude
product. Purification by colum chromatography on silica gel (30%

et hyl acetate in hexane) afforded 0.75 15g of the product (76% yield).

i HNMR (300MHz, CDCI3): 6 9.0-8.9 (br s, 1H), 7.3-7.1 (m 2H), 6.8-6.6 (t,
1H, 4.7-4.5 (t, 2H) 3.4-3.3 (t, 2H), 1.8-1.7 (s, 3H), 0.3-0.2 (s, 9H
LCMS: 97.55% m z 393.9 (Mrl)_20 Synthesis of Internediate
7- ( 2- Fl uor o- 4- i odo- phenyl am noﬂéﬂﬂ?ﬁﬂf%ﬁro 2, 3-

di hydr o-t gj 3 .
7-(2-Fl ug : ,(9 i hydr ot hi
azol o[ 3, 2exdzplaf8, _aipmdm@ !(IB ﬂomtan—aﬂlefmgggifgnmaﬁ [1_‘1) was added to

silver tetrafluoroborate (0.74 g, 3.81 InpD!) i DCM (10 nL) previously

degassed w itrogen_at -60C and the resul m xture was stirred at

-60C for 30 ynouyte Tﬂis wasfollowed t eaddlt(Don of iodine

nonochl oride (1.371. cont rr for a further 30
N e

m nutes at -60C to do actl on vvas m)nl
ethyl acetate in hexn 2 {
guenched wi th sodi i ogul pHg 5ol ution, filAergd throuy elite and the
filtrate was extrﬁt,qq i u@- organi c Ig(/era vvas'th NH3
sol ution, brine solutiolf, diHsd Bverl Na2SO4 and condgnt r@Hgd™ Puli fi cati on
by columm chromat ographg on silica gel (40% 10 ethyl@cetate in hexane)

afforded 0.45 g of the product (80%yield). 11-1 NWR
(300|sz cbcl3): 6 8.9(¢8A) 1H), 7.5-7.4 (d, 1H), *18A)7.3 (d, 1H), 6.5 (t,

4. 8- §w§‘hé§:s o?mtenﬁeoﬁaé @(Jx%tar?\'fbi/i)el}rv?# IndtnlBenDeshidfite Y81 P nilz =

445 9 (M)
°<>—\_
O

(WS o)
-S”
O/

CH;
Using the same reaction conditions and procedure as described for the
10  preparation of Intermediate (I-16a), 2-(oxetan-3-yl)ethanol (1g, 6.944mmol) was
reacted with p-Toluene sulfonyl chloride (1.9g, 10.416mmol) in dry pyridine (10
mL) to afford the crude product. The reaction mass was poured into ice-water
and extracted using ethyl acetate. The organic layer was washed with 1N HCI,
brine solution, dried over anhydrous sodium sulfate and concentrated under
15 reduced pressure to afford the crude product. Purification by column
chromatography on silica gel (20% ethyl acetate in hexane) afforded 1g of the
product (40% yield).
'HNMR (CDCl; 300MHz): 5 7.8 (d, 2H), 7.4 (d, 2H), 4.7 (t, 2H), 4.4 (t, 2H),
4.0, 2H), 3.1-3.0 (m, 1H), 2.5 (s, 3H), 2.1-2.0 (m, 2H)

20
Synthesis of intermediate 3-(2-thiocyanatoethyl)oxetane (I-17b):
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15 Synthesis of Internediate

8- Am no- 7- (2-fl uor o- 4-i odo- Dhenvl am no) - 6- net hvl - 2, 3-

di hydr o- twoasnlwss2- al pvridin-5-one (1-1 9t): O pCompennsedoss HCl
(0.3 nit.) and SnC12. H20 (0.15 g, 0.671 rinnol) were added to
7-(2-fluoro-4-iodo-phenyl am no) - 6- met hyl- 8-nitro- 2, 3-di hydro-

20t hi azol o[ 3, 2-a] pyridin-5-one (0.1 g, 0.22 miol) in ethanol (3 nm.). The
resulting m xture was heated to reflux for 2 hours. The reaction was

noni tored by TLC (100% et hyl acetate). The reaction mxture was cooled to
roomtenperature, diluted with DCM ba5| fb&?\{ wi th saturated bicarbonate
solution and filtered through cel trate was extracted with DCM
The organic | ayer was 25 washed U rine solution, dried over Na2SO4 and
concentrated to afford 0.09 g of the product (90%yield). 1HNMR
(300MHz, CDClI 3)sing the darrie Bedclionddnditiong - ptotedute ahid)work.up- & degaribedH), 5.8

(s, 1H), 4.5 (t 2 . 3..4-3.3 (.t .8-2.6 (b .8-1.7 (s, 3H).
LG o, 5 heprspardiipn ‘5'thﬁé@fe‘s@'%meé‘@’x8§ﬂ“f:§f¥6?'g{/\ et und:

Cycl opr Opl?élfz%HbﬁlﬁlfUrﬁ\t@ﬁ 3 90 mmoI) was reacted with KSCN (0.75 g, 7.81 mmol)

17-(2-fl uoro- |odophen - 0x0- 2, 3- di hydr o-5H-t hi azol 013, 2-
akyri di n-iB-6 mﬁ%%rr(ut@ﬁ;ford ‘c%@i Qfﬁh@ﬁﬁ-ﬁ’@ @eﬂﬂ@ﬁwclamaérqsee ferdheny, 0. 23
ol ) was, erérlg a m no-7-(2-fluoro-4-iodo-phenyl am
no) - 6- met h&{igg& ‘I\s);f?hd&\.lutﬁ rcfﬂﬁggétcﬁ] azol o[ 3, 2-a] pyridin-5-one (0.09 g, 0.21
mol) in pyr|d| ne (1 m_) at 0C. The resulting m xture was stirred at room
t enper at uSgnthesis of diterméadiater2: foxetam3wi sthanasulfonyticigride (- 176% MeOH i n

CHCI 3). The reaction mxture was partiti Ied bet ween et hyl acetate and

wat er. The organic | ayer was washed vvitho(gN HCl, brine solution, dried over

Na2SO4 and concentrated. Purificajdon by 0um 15 chromat ogr aphy on silica
gel (1% MeOH in CHCI 3), foll owedp epa(Datl ve HPLC afforded 25 ng of the

product (22% yi el d) . 1HNMVR (300MHz, CD300): 6 7.5-7.4 (d,
%H)7 217064 7.3 (lﬂsm%lﬂ?ge séi?éféacﬂi:()))htconﬂltl)aniﬂ%rﬁcédtﬁz(dnd v|2;dn*}(,u.p3a§6%§/sc5ibéd, _2|;)2,2
(W) pLie! t@g?’fm%b%ﬂé@@"%hg@y@%&ﬁs(?( locyahatosyoxetane 11 8) ™

1- (2, 3- Di {pyedy pxy gmlawqd&MHrcﬂmsfqgsffem@ niiutds ftJaffé’rdtdlﬂ rdﬁl‘ie
i odo- phenvl am no) - 6- met hvl- 5- oxo- 23- di hydro-5H-t hi azol 013, 2-a] pyri di n- 8-vna
m de ( 20Ayroduct (56% yield) which was for next reactlon with purification and

characterization.

15
Synthesis of the title compound: N-(7-(2-fluoro-4-iodophenylamino)-6-methyl-5-

ox0-3 5-dihydro-2H-oxazolof3, 2-alpyridin-8-yi)-2-(oxetan-3-yl)ethanesulfonamide
17A):
Using the same reaction conditions and procedure as described for the

20  preparation of Example 7A, 8-Amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-
2,3-dihydro-oxazolo[3,2-a]pyridin-5-one (I-7f: 0.2 g, 0.673 mmol) was reacted
with 2-(oxetan-3-yl)ethanesulfonyl chloride (0.18 g, 1.009 mmol) in dry pyridine (3
mL) to afford the crude product. Purification by preparative HPLC, followed by
flash column chromatography (3% methanol in chloroform) afforded 20 mg of the

25  compound (17A) (9% yield) and 3 mg of the hydrolyzed by-product (compound
(17B).

"HNMR (300MHz, CD;0D): 8 7.5 (d, 1H), 7.4 (d, 1H), 6.4 (t, 1H), 4.94.8

(m, 4H), 4.4 (m, 4H), 3.1 (m, 3H), 2.2 (m, 2H), 1.8 (s, 3H). LCMS: 100%, m/z =
549.8 (M+1). HPLC: 95.97%
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Synthesis of Internediate 1-Ally/-cycl opropanesul fonic acid
f7-(2-fluoro-4-iodophenyl am no) - 6- net hvl - 5- oxo- 2, 3-di hydr o- 5Ht hi azol 013, 2-
al pyri di rw8-2yilosasemde (1-20a): PCT/EP2010/066659

58- Ar ni no- 7- (2-f I uor o- 4-i odo- phenyl ar ni no) - 6- net hyl - 2, 3-di hydr o-
t hi azol o[ 3, 2-a] pyridin-5-one (1-191: 0.3 g, 0.719 nmml) in pyridine (3 nl)
was reacted with 1-allyl-cycl opropane sul fonyl chloride (0.15 g, 0.863

Imo!) to afford the crude product. Purification by colum chromatography on
silica gel (40% ethyl acetate in hexane) afforded 0.21 g of the product (52%
yield). 1011-1NWR (300MHz, CDCI3): 6 7.4-7.3 (d, 1H), 7.3-7.2 (d, 1 H), 6.8
br s, 1 6362t , 5.85-5.7 1,56531,52515d
: H) af of & ( 1 N- flLz (T H) : -v,- (
) §ynt heS| S

c acid

1H), 5.155
[7-(2-fl LmﬂmnénwdrﬂMenyl am no) 6- met hyl 5- oxo0- 2, 3-di hydro- 5Ht hi azol 013. 2-

s dostri bed r5RNHGsMRE, PS4 PR EETRuPAe BD. B Ihedadie 2

1-al lyl - ans @ -Banng, |32m2H19m2H1833H175

20[7 (2- ?%ﬁjoro p?g)g?%hgﬂeyl aﬁl no)(- - ) ( ox)o 2, (3 di ydro 5H—th| azol of
- a] pythii LSy 8%z =(FH8d1). d‘"ﬂ&@ 9&%%) in THF (2 nriL) was reacted

W|th Nret hoxy nor pholin-N-oxide (10.5 ng, 0.089 nrnnol) and osmumtetra

oxide (2.2 ng, 0.0089 ninol) to aé (@9 crude product. Purification by

col umm chromat ography on silica ge o MeOH in CHCl 3), followed by

pr epaltat i mtﬁéerB[Czabeg@edsﬂlbmmaaﬂ [T flgoneidindot- p1rwie reind)-6-

1HNWVR (300 DVS 1.6-7.5. ), 7.4-7.3 (d,

1H), 7.3- -OXQre - CRIVAIG <4 L8473 6 (m 1H),
3.5-3.2 (m 6H), 2322(d 1H), 181EF(m 1H) 1.6 (s, 3H), 1.2-1.0 (m
4H). LOMB: 91.7% mz = 595.9 (MB1). HPLC)=9Q.8%5
[>—§—NH HN |
0
S / CH;
(N
o)
(19A)

Synthesis of Intermediate 2-Nitromethylene-thiazolidine (I-19a):

S
(N\/K/NOZ
H

TEA (1.8 mL, 13.20 mmol) was added to a solution of 1,1-bis-
methyisulfanyl-2-nitro-ethene (I-1b: 1.45 g, 8.802 mmol) and 2-amino-ethanethiol

15

(1 g, 8.802 mmol) in ethanol (20 mL). The resulting mixture was heated to reflux
for 3 hours. The reaction mixture was monitored by TLC (70% ethylacetate in
20 hexane). The reaction mixture was concentrated to afford the crude product.
Purification by column chromatography on silica gel (70% ethylacetate in
hexane) afforded 0.6 g of the product (31% yield).
'HNMR (300MHz, DMSO-Dg): 5 9.2-9.1 (br s, 1H), 7.2-7.1 (br s, 1H), 4.0-
3.6 (d, 2H), 3.5-3.1 (d, 2H). LCMS purity: 99.93%, m/z = 147 (M+1)
25
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Exanpl e 21 Synthesis of 2-Hydroxynethyl-cycl opropanesul fonic acid

T7-(2-tl uoro-4-iodophenyl am no) - 6- net hyl
al pyri di nw8-2yiilosasrsde (21A): 10 HO (21A) Synthesis of pCwirrromdsase

2- Benzyl oxynet hyl - cycl opr opanesuffonic acid 1742-
fl uor o- 4-i odo- phenyl am no) - 6- met hy1- 5- oxo- 23- di hydr o- 5H-t hi azol 013. 2- al pyri
amde (1-2 la): 15 Usi ng the sane reaction conditions and

di n8-yff-
wor kup as described for the preparation of Exanple 19A, 8-amino-7-(2-fl

ro-4-iodo-p henylamino)-6-nethyl 2, 3-di hydro-thi azol o[ 3, 2-a] pyri di n- 5-one
(I-19f: 0.2 g
2- benzyl| ox¥/he

afford t : 7
gel (60%%@%#@?@‘1‘%

yi el d).

0 048 mml) i_n pyr|d|ne 2 nl) was reacted with
$& pf s ‘ _ : e 2 difgdre-thinz ofs

6.3-6.2 (t, 1H), 5.9 (s, 1H), 464/ \m 4H),

10

15

20

25

CHs,
k/N
O

2-Nitromethylene-thiazolidine (7.3 g, 50 mmol) and 2-methyl-malonic acid
bis-(2,4,6-trichloro-phenyl) ester (23.8 g, 50 mmaol) in xylene (80 mL) was taken
in a reaction flask and the flask was heated to reflux for 3 hours. The reaction
mixture was monitored by TLC (100% ethylacetate). The reaction mixture was
cooled, concentrated and partitioned between DCM and water. The organic
layer was washed with water, brine sclution, dried over Na,SO, and
concentrated. The crude product was kept at 0°C for overnight. The solid
formed was collected and washed with hexane and ether to afford 5.3 g of the
product (46% yield).

THNMR (300MHz, CDCly): 8 11.2 (s, 1H), 4.7-4.6 (t, 2H), 3.5-3.4 (t, 2H),
2.1-2.0 (s, 3H). LCMS: 100%, m/z = 229(M+1)

Synthesis of Intermediate Trifluoro-methanesulfonic acid 6-methyl-8-nitro-5-cxo-
2 3-dihydro-5H-thiazolof3, 2-a]pyridin-7-yl ester (I-19¢):

®
NO, 0O-S-CF;
o)
(N
0

Triflic anhydride (3.4 g, 12.06 mmol) was added to a stirred solution of 7-
hydroxy-6-methyl-8-nitro-2,3-dihydro-thiazolo[3,2-a]pyridin-5-one (2.5 g, 10.96
mmol) and TEA (2.3 mL, 16.44 mmol) in DCM (20 mL) at -70°C. The resulting
mixture was stirred at -70° C to -50°C for 2 hours. The reaction mixture was
monitored by TLC (50% ethylacetate in hexane). The reaction mixture was
diluted DCM and quenched with bicarbonate solution. The organic layer was

washed with brine solution, dried over Na,SO, and concentrated. Purification by

87

S ¥¢ ! B Z-nmol ) to
gl lVe>TN Purlflcatlon by col um chrorratography on silica

0S8 exane) affor ded 0.26 g of the product (86%

11-1NMR (300MHz, CDCI3):N@27. LOH. 2 (m 7H), 7.0-6.9 (s, 1H),

- 5-o0xo0- 2, 3-di hydr o- 5Ht hi azol or 3, 2-

uo



3.6-3.3 (m 2H), 2.6-2.5 (m 1H), 1.9-1.8 (m 1H), 1.7 (s, 3H), 1.4-1.2 (m
1H), 1.2-1.1 (m 2H), 0.9-0.8 (m 1H. LCMS: 100 % nlz = 642 (MW1);
HPLC. 92.8enb11BsmBesi s of the title conmpound: PCT/EP2010/066659

2- 1-| vdr oxynet hyl - cycl opr opanesul fonic acid [7-

(2-fluoro-4-iodo-phenyl am no) - 6- net hyl - 5- oxo- 2, 3-di hvdr o- 5H-t hi azol of 3, 2-
al pyridi n-8-yl kam de (21A):

2-fl uoro-4-iodo- phenyl am no) - 6- nmet hyl - 5- oxo- 2, 3- di hydr o-5Ht hi azol o[ 3, 2-

10a] pyridin-8-yll-amde (0.1 g, 0.156 mml) was addedtoastirred sol ution
of BF30Et2 (0.39 niL, 3.12 mmol % i n et hane thial 1. 56 mmol ) under
ni t r ogen %AUFAB ShEgreatography u §i qa{'@P'@Q%lﬂ*BWﬁﬁ%ta?('ﬂmeéanﬁ)taﬁ%ﬁﬂﬁ’ pe‘?ﬁ)er ature

for 2 ho ating for 4 hours at 40C. The reaction was
noni t or etF by k%@@%ﬁ@ . The reaction m xture was quenched in
saturated 15 NhIMMB(QQCDMHZQGDﬁhj éﬂt?&ﬁt(&c?l'w BI5-DENt, ZF)e2.drans BHlayer was
washed wit | dr| e r 2S04 and concentrated. Purification by
col um cl""r(gmg 6@&% %63\(@ gel (4% MeOH in DCM afforded 25 ng of the
produgt (31%yield). i HNVR (300MHz, CD30D): 6 7.5-7.45 (d, 1H), 7.4-6.3 (d,
1H), 6. 4-Syrdhédis of Intermediate 7-(2-Fluoro-4-trimethylsilanyl-phenylamino)-6-methyl-

8-nitro-2, 3-dihydro-thiazolo[3, 2-alpyridin-5-one (I-19d):

F

S /N CH;
N
k/ @]

Trifluoro-methanesulfonic acid 6-methyl-8-nitro-5-oxo-2,3-dihydro-5H-

10 thiazolo[3,2-a]pyridin-7-yl ester (0.9 g, 2.5 mmol) was reacted with 2-fluoro-4-
trimethylsilanyl-phenylamine (0.5 g, 2.75 mmol), Pd(dba); (138 mg, 0.15 mmol),
potassium phosphate (0.7 g, 3.75 mmol) and xantphos (87 mg, 0.15 mmal) in
toluene (30 mL) at 110°C for 3 hours to afford the crude product. Purification by
column chromatography on silica gel (30% ethylacetate in hexane) afforded 0.75

15 g of the product (76% vyield).

'HNMR (300MHz, CDCls): 6 9.0-8.9 (br s, 1H), 7.3-7.1 (m, 2H), 6.8-6.6 (¢,
1H), 4.7-4.5 (t, 2H), 3.4-3.3 (t, 2H), 1.8-1.7 (s, 3H), 0.3-0.2 (s, 9H)
LCMS: 97.55%, m/z = 393.9 (M+1)

20  Synthesis of Intermediate 7-(2-Fluoro-4-iodo-phenylamino)-6-methyl-8-nitro-2, 3~
dihydro-thiazolo[3, 2-a]pyridin-5-one (I-19e):
F

NO, HN I
S /N CHs
LN
@)
7-(2-Fluoro-4-trimethylsilanyl-phenylamino)-6-methyl-8-nitro-2, 3-dihydro-
thiazolo[3,2-a]pyridin-5-one (0.5 g, 1.27 mmol) in DCM (10 mL) was added to
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201H), 4.6-4.5 (t, 2H), 3.6-3.5 (m 4H), 2.6-2.5 (m 1H), 1.8-1.7 (s 3H),
1.7-1.6 (m 1H, 1.3-1.2 (m 1H), 1.1-1.0 (m 1H). LCMS: 96.2% nfz = 551.9
(Mt1l) . HRKG:20B/05182%0 Exanpl e 22 25 Synt hesi s of PCT/EP2010/066659

1-1-1 vdr oxynet hyl - cycl opr opanesul foni c acid

[ 7-(2-fl uoro-4-iodophenyl am no) - 6- et hyl - 5- oxo- 2, 3-di hydr o- 5H-t hi azol of 3. 2-
al nyridin-8-141-am de (22A): (22A) Synthesis of Internedi ate

1- Benzvl oxynet hyl - cycl opr opanesul fonic acid 1742-

fl uor o- 4-i odo- phenyl am no) - 6- et hyl - 5- oxo- 2, 3-di hydr o- 5Ht hi azol 013. 2- al pyr
I di n8-yl kam de (1- [ t he sane reactjon conditions and

Us
wor Kup a5 iStaBEaratorater(S 7 So LETeRl Y DENDIEL iR viously degassed
8- I 4 | o[ 3, 2-
am Nno- 7y ttqg;%@g;g s%@é?n@n%r%ggﬁhﬁm @é%%h fred ! ébbérfer 8§i azol o[ 3, 2- 3]

pyri di n-5-one I'n pyridine was reacted
wth 1- bennnyltescy’ﬁbrswasfo;loﬂveqbbypmwdstmmnmodmmono@lqﬂcﬂem!ﬁmLO 0. 52mmol )

fford d P f b | h
591 fen’ gel 308 emalapRisentifed Fithha S el ¥p BERER 51 BAE B0 % 0T (700
yi el d)5  The reaction was rhbhitdrBd meo%@my@cetaﬁe Tn He)?arﬁe)( d helbhctloﬁ 25-7.1

d, 7 6. 3-6. 2H),
é 4- 3Hé (m;xtgrﬁ)wasidly.ltggWItgf@CMlqgen:;‘?eg \tnfh Sq_qulm tiﬂlogulﬁ_)%gte@olutm (i 0_5? 9

(t, 1H). tHrBQ]qi@ o té/ahmnéﬁfirca)&/é/}b& exiracteldlvith @@W%@B&d}ﬁd Ry& the

title corrpoun roxymet ropanesuffonic acid
( 2- f | uor owas wagbe mﬁhymlansduyombme utenogliied ogerdilapd@sABH- t hi azol of 3, 2-

al pyr i di ng %1 é@lfrfa%?dqf rf%%ﬁgn bg%ﬁfnﬂpcﬁrg%a%d@pﬁfﬁﬁrslhgg gﬁp(]ﬁ%' ons and

wor kup as
10 ethylacetate in hexane) afforded 0.45 g of the product (80% yield).

'HNMR (300MHz, CDCls): 3 8.9 (s, 1H), 7.5-7.4 (d, 1H), 7.4-7.3 (d, 1H),
6.5 (t, 1H), 4.8-4.6 (t, 2H), 3.5-3.3 (t, 2H), 1.8-1.7 (s, 3H)
LCMS: 98.6%, m/z = 445.9 (M-1)

15  Synthesis of Iintermediate 8-Amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-2, 3-
dihydro-thiazolof3, 2-alpyridin-5-one (I-19f):

F
H,N HN@—l
S 7 CHj

I\/N
0O
Concentrated HCI (0.3 mL) and SnCl,.H20 (0.15 g, 0.671 mmol) were
added to 7-(2-fluoro-4-iodo-phenylamino)-6-methyl-8-nitro-2,3-dihydro-

20 thiazolo[3,2-a]pyridin-5-one (0.1 g, 0.22 mmol) in ethanol (3 mL). The resulting
mixture was heated to reflux for 2 hours. The reaction was monitored by TLC
(100% ethylacetate). The reaction mixture was cooled to room temperature,
diluted with DCM, basified with saturated bicarbonate solution and filtered
through celite. The filtrate was extracted with DCM. The organic layer was

25 washed with brine solution, dried over Na,S04 and concentrated to afford 0.09 g
of the product (90% yield).
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preparation of Exanple 21A, 1-benzyl oxyrnethyl-cycl opropanesul fonic acid

[ 7-(2-

f 1 uor o- 4-wodorpises2g! am no) - 6- net hyl - 5- oxo- 2, 3- di hydr o- 5iHcTEPamoloededy 2- a] pyr
i din8-yl)-amde (0.2 g, 0.321 mmol) was reacted wth BF3.0E12 (0.79 ni,
6.24 mmol ) and ethane thiol (0.2 m, 3.21 mol). The resulting m xture was
stirred at 40C 25 for 6 hours. Purification by colum chromatography on
silica gel (2% MeOH in CHClI 3) afforded 100 ng of the product (55%yield).

i HNMR (300MHz, CD30D): 6 7.6-7.3 (dd, 2H), 6.6-6.5 (t, 1H) 4.6-4.5 (t,
2H), 4.0-3.8 (s, 2H), 3.5-3.4 (t,_2 1.65 (s, 3H), 1.4

0.9-0.8 (t 2|4)HN &@OOMW/QDré'z)'W%Z-Md( WS)_’-Z'I{?_@ 4, Q@ﬁé@arrpl e 23

Synt h -
yn eSIS1 345(tyz||-2mno Sét 2Ht)28268brs 2H), 1.8-1.7 (s, 3H).

N47-( 2- FIuor phen -~ di hydro- 5Ht hi azol 013, 2
-al pyri di II:\CBISy %mtmﬁéﬁﬁmﬁﬂl)f onami de (23A): H3c, 9 | N-S- NH
HN H3C Q CH3 0 (23A) 10Using the same reaction condltlons and wor kup as
descrlrg)edsf o;)t’h . i L 4i0do-

8- am no- 7 azol o[ 3, 2-a]

pyridi n- %mfdmmbﬁs~m@thaf-glox6-mfnm BHLmr@fwﬁQ%p}(rierB)wm:obeact ed
wth di rrethé am nosul fonyl chloride (76 ng, 0.528 nmml) to afford the
crude pr Purification by colum chromatography on silica gel 15 (2%

MeOH in CHC 3)09&6&695% QuifShyd cRbrid e3P HdBY3 hARPWiShdded to a
solution of 8-amino-7-(2-flucro-4-iodo-phenylamino)-6-methyl-2, 3-dihydro-
10 thiazolo[3,2-a]pyridin-5-one (0.09 g, 0.21 mmol) in pyridine (1 mL) at 0°C. The

resulting mixture was stirred at room temperature overnight. The reaction was

monitored by TLC (5% MeOH in CHCI3). The reaction mixture was partitioned
between ethylacetate and water. The organic layer was washed with 2N HCI,
brine solution, dried over Na,SO4 and concentrated. Purification by column

15 chromatography on silica gel (1% MeOH in CHCI5), followed by preparative
HPLC afforded 25 mg of the product (22% yield).

THNMR (300MHz, CDs0D): 5 7.5-7.4 (d, 1H), 7.4-7.3 (d, 1H), 6.4-6.2 (t,

1H), 4.6-4.5 (t, 2H), 3.6-3.5 (t, 2H), 2.7-2.6 (m, 1H}, 1.8-1.7 (s, 3H), 1.1-1.0 (m,
4H). LCMS: 100%, m/z = 522 (M+1) HPLC: 98.8%

20
Example 20
Synthesis of 1-(2, 3-Dihydroxy-propyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-
iodo-phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-thiazolof3, 2-a]pyridin-8-yi]-
amide (20A):
OH
OH F,
;S:‘.—NH HN‘OI
O
S 7\ CH;
(N
25 O
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11- I NMR (300MHz, DMBO-D6): 6 8.8 (s, 1H), 7.6-7.5 (d, 1H), 7.4-7.3 (d, 1H),
(t, 2H), 2.9-2.6

3. 4
Me&x/EPRIHL/G56692. 8%

d
7.3-7.2 (s, 1H), 6.4-6.2 (t, 1H), 4.5-4.3 (t, 2H), 3.5-
(s, 6H), Wwo@brlnssas(s, 3H). LCMS: 98.4% mz = 524.9 (
20Exampl e 24 Synt hesis of Cvcl opentanesul fonic acid
[ 7-(2-fl uoro-4-iodo-phenyl am no) - 6-
nmet hy1l- 5- oxo- 2, 3- di hydro-5H-t hi azol of 3, 2-al pyri di n-8-yl17-am de (24A):
(24A Usi ng the sane reaction conditions and workup as described for
the preparatlon of Exarrpl e 19A,

2

I n

; 1> : o) NiC ag g :
pyr i di ne Ke Iéﬁw}ro Smb pmow 3Jar: -enetma%a saibt d.'ﬁ-@]- érﬁ%'e( 106 ny,
0.528 mmo 0 arftor e crude produc urirtircatron by preparaiive HPLC
af for ded £298):g of the product (11% yi el d). 1HNMVR
(300MHz, CD30D): 6 7.5-7.4 (dy 1H), 7.4-7.3 (d, 1H, 6.4-6.3 (t, 111),
4.6-4.5 (t, 211), 3.7-36(t H, 3.6-3.p (t, 2H), 2.2-2 (s, 4H, 1.8-1.55
(m 10 7H). LCVS: 100% mz 5 5@ 8 (Mrl) N\ HPLC: 92. 41% Exanpl e 25
Synt hesis of 3-1-1vdroxy-cy l% syl Clld
17-(2-f 1 uor o- 4-i odophenyl amtrio) 70- 2, 3- di hydr o- 5Ht hi azol of 3, 2-
al pyridin-8-yl1-ami de 15(254): ©O Synthesis of Internediate butyl

3- (benzyl oxy) cycl obut ane- 1- sul f 90-0-S-0(CH2)3CH3 i | 0o 2060%
NaH (0.95 g, 2.52 (CH2)2CH3 rrrmILL/vM dded to a cool ed solution
O
5 8-Amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-2, 3-dihydro-

thiazolo[3,2-a]pyridin-5-one (I-18f: 0.3 g, 0.719 mmol) in pyridine (3 mL) was
reacted with 1-allyl-cyclopropane sulfonyl chloride (0.15 g, 0.863 mmol) to afford
the crude product. Purification by column chromatography on silica gel (40%
ethylacetate in hexane) afforded 0.21 g of the product (62% vyield).

10 "HNMR (300MHz, CDCl,): 8 7.4-7.3 (d, 1H), 7.3-7.2 (d, 1H), 6.8 (br s, 1H),
6.3-6.2 (t, 1H), 5.85-5.7 (m, 1H), 5.65 (s, 1H), 6.2-5.15 (d, 1H), 5.15 (s, 1H), 4.6-
4.5 (1, 2H), 3.5-3.4 (t, 2H), 2.8-2.7 (d, 2H), 1.8-1.7 (t, 3H), 0.9-0.8 (m, 4H).
LCMS: 100%, m/z = 562 (M+1)

15 Synthesis of the tifle compound; 1-(2, 3-Dihydroxyv-propyl)-cyclopropanesuifonic
acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-ox0-2, 3-dihvdro-5H-
thiazolof3, 2-a]pyridin-8-yil-amide (20A):

Using the same reaction conditions and workup as described for the

preparation of Intermediate (I-4d) in Example 4, 1-allyl-cyclopropanesulfonic acid
20  [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-ox0-2, 3-dihydro-5H-thiazolo[3,2-
a)pyridin-8-yl]-amide (0.05 g, 0.089 mmol) in THF (2 mL) was reacted with N-
methoxy morpholin-N-oxide (10.5 mg, 0.089 mmmol) and osmium tetra oxide
(2.2 mg, 0.0089 mmol) to afford the crude product. Purification by column
chromatography on silica gel (2% MeOH in CHCI3), followed by preparative
25 HPLC afforded 12 mg of the product (22% yield).
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of butyl 3-hydroxycycl obut ane-1-sul fonate (0.35 g, 1.68 nmmol) in dry THF
(20 nmL) at OC and the resulting reaction mass was stirred at room

t enper at we 20mwosa2smi nut es. This was fol | owed by the adectrieppoioficdsenzyl
brom de (0.43 g, 2.52 mmol) and stirred the resulting m xture at room
tenperature for 2 hours. The 25 reaction was nonitored by TLC (20% et hyl
acetate in hexane). The reaction mxture was quenched with ice-water and
extracted using ethyl acetate. The organic | ayer was washed with brine
solution, dried over Na2SO4 and concentrated. Purification by col um

chr omat ography on si | | ca el (4% eth acetate in hexane) rde 0.2 g of
the product ( 5ePIMRLBA HN&I‘QM 9-88dmiH), 7/ @, AH? 4 5 (s,

oy M gt & ?H>iﬁ%“§ fH.4.90 3097 20h %9%3% Y = 298
(M) .  6H), a2t , §H)f1 Brit. & (mediHhtie6 (mt&kt)m tZrﬁ 0 (m, 4H).

g ggﬁ%r; ngmltf% g%éwwcw%@aﬁg 1-sul ?oga?esig g gKS(C):NG(()SSrrg

mol ) § n DMVE- wat er mxture (1:1 ratio, 4 nL) were heated at 85C overnight.
The reaction was nonitored by TLC Exdfifipridy| acetate in 15 hexane). The
reaction mas?’ was concentrat edl un?erreduc?fd pressure and the grude resi due

obt ai ned R¥s bIrgRic ACK) JHUORYAdeY07 70% yi el d) .
1HNMR ( .
1H), 2.09- ~ 99,
20 280( I\/HMynt hesis of Internediate 3- (benzyl oxy) cycl obut ane- 1- sul f onyl
chloride (I-25c): F
:: NH HN
/ N—cH
10
(21A)

Synthesis of Intermediate 2-Benzyloxymethyl-cyclopropanesulifonic acid [7-(2-

fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-thiazolof3, 2-ajpyridin-
8-yil-amide (I-21a):

15 0]

Using the same reaction conditions and workup as described for the
preparation of Example 19A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-
2,3-dihydro-thiazolo[3,2-a]pyridin-5-one (I-19f: 0.2 g, 0.048 mmol) in pyridine (2
mL) was reacted with 2-benzyloxymethyl-cyciopropanesuifonyi chloride (0.13 g,

20 0.52 mmol) to afford the crude product. Purification by column chromatography
on silica gel (60% ethylacetate in hexane) afforded 0.26 g of the product (86%
yield).
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POCI3 (0.34 nL, 3.558 nmol) was added to a cool ed sol ution of 25potassium
3-(benzyl oxy) cycl obut ane- 1-sul fonate (0.5 g, 1.779 mol) in dry DCM (10 nlL)
at 0C. Thwe 2emzsig28l owed by the sl ow addition of dii sopropypr2&bhydesam ne
(0.65 nL, 3.558 nmol) and stirred the resulting reaction m xture at 0OC for
2 hours. The reaction was nonitored by TLC (20% et hyl acetate in hexane).
The reaction mxture was extracted with DCM The organic | ayer was washed
with water, brine solution, dried over Na2SO4 and concentr at ed.
Purification by colum chromatography on silica gel (8% ethyl acetate in
hexane) afforded 0.15 of the product (38%vyield). 5i HNN%# ] 3, 300MHz):
6 7 a7, 1 (m EMRA30NElz, SPCIBA8 7474 i 7k 089481 ). G024,
Synthesi sqgf, ol @i 8Lea AR Y4029/ GXCHAR 2EDT (. MY . ¢ 8dm,

i odo- phenitarti i), 360 nedHy2 (B, dKo, 2.231.di(my 8H)-BRQ.B{mz dHO( 3, 2- albyri di n-8-v1l

1- 10 am L= RRd) : 9.l ) 0 Usi ng the sane reaction
conditi on'ge'é{‘#d1@2&@’%@%@2&'?3%%& 9?1%/" preparation of Exanple 19A,
8-am rp- 7- (2-fl uor o- 4-i odo- phenyl am no) - 6- met hyl 2, 3-di hydr o-t hi azol o[ 3, 2- a]
pyri di n- 5Spbesis of Bie tifs Sdm@ourfl: 35 HYaRIXymethy ey EiBhRpanésulfonic acid [7-

{2-fluoro-4-iodo-phenylamino)-6-methyl-5-0xo0-2 3-dihydro-5H-thiazolo[3, 2-

ajpyridin-8-yll-amide (21A):
2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2,3-dihydro-5H-thiazolo[3,2-

10  a)pyridin-8-yl]-amide (0.1 g, 0.156 mmol) was added to a stirred solution of
BF3OEt; (0.39 mL, 3.12 mmol) in ethane thiol (0.1 mL, 1.56 mmol) under
nitrogen atmosphere. The resulting mixture was stirred at room temperature for 2
hours, followed by heating for 4 hours at 40°C. The reaction was monitored by
TLC (10% MeOH in DCM). The reaction mixture was quenched in saturated

15 NaHCO; solution and extracted with DCM. The organic layer was washed with
brine, dried over Na,SO,4 and concentrated. Purification by column
chromatography on silica gel (4% MeOH in DCM) afforded 25 mg of the product
(31% yield).

'HNMR (300MHz, CD;0D): 8 7.5-7.45 (d, 1H), 7.4-6.3 (d, 1H), 6.4-6.3 t,

20 1H), 4.6-4.5 (t, 2H), 3.6-3.5 (m, 4H), 2.6-2.5 (m, 1H), 1.8-1.7 (s, 3H), 1.7-1.6 (m,
1H), 1.3-1.2 (m, 1H), 1.1-1.0 (m, 1H). LCMS: 96.2%, m/z = 551.9 (M+1).
HPLC: 97.19%

Example 22
25  Synthesis of 1-Hydroxymethyl-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-

phenylamino)-6-methyi-5-oxo-2, 3-dihydro-5H-thiazolo[3, 2-alpyridin-8-yil-amide

22A):
F
HO 0
S—NH HN |
0



15m) was reacted wi th 3-benzyl oxy-cycl obut anesul fonyl chloride (0.1 g,
0.39 mmol ) to afford the crude product. Purification by colum

chr omat ogwephy/@rs2si | i ca gel (50% et hyl acetate i n hexanertafrbowdedsd. 1 g of
t he product (43%yield). 1HNVR (300MHz, CDCI3): 6 7.4-7.2
(m 7H), 6.9-6.8 (s, 1H), 6.3-6.2 (t, 1H), 4.6-4.5 (t, 2H), 4.45 (s, 2H),
4.0-3.5 (t, 1H), 3.5-3.4 (m 4H, 2.7-2.5 (m 4H), 20 1.8 (s, 3H). LQVE:
85% nfz = 641.9 (M+l) Synthesis of the title conpound:

3- Hydr oxy- cycl obut anesul fonic acid

| 7- (2-t 1 uoro-4-i odo- phenyl am no) - 6- &%}2%1 5- 0x0- 2, 3-di hydro-5H-t hi azol of 3, 2
-al pyridin-8-ylj-amde (25A): 251M (0.46 nL, 0.468 nmol) was added to

a_sol uti ogyfthesis %?ﬂﬁd:‘n%ﬁlatecﬂ%@)g %%?H&If&@lcﬁ:r@}ﬁrﬁsulfomc acid [7-(2-

[ 7- (2-fl uoro-4-1odo- phenyl am no) - -'etnyl 5- 0X0- Z, ]
di hydr o- Suare; pl ‘ 4 Pr@ : Sc2- eyt gling
DCM (3 !:Iq%trmdgﬁlcﬂq.ﬁhe resultl ng m xture was stl rred at -78C for 3 hours.
The react d by TLC (10% MeOH in CHCI 3). The reaction m xture
was quenched with net hangts~pasified with saturated NaHCO3 sol ution and
extracted with DCM The @ | ayer was waghed with brine, dried over 5
Na2SO4 and concentrat ed. 9 |on by col ubm chromat ography on silica
gel (4% MeOH in CHCI 3), foll owed Sp.r,@.pq.q PLC af f orded 0.015 g of
the product (18%yield). HNVR (300MHz, CD30D): 6
7.5-7.4 (d, 1H), 7.4-7.3 (d, 1H), 694- le 4.6-4.5 (t, 2H), 4.2-4.0
(m 1H), 3.6-3.5 (m 3H), 2.7-2.6 ( 5'32 2 (m 10 2H), 1.8 (s, 3H).
LCVS: 91.4% nlz = 551.9 (M+l). HPLE %Exanpl e 26 Synt hesis of

Cycl oBut anesul foni ¢ acid O

17-(2-fl uoro- %élﬁ@'ﬁ@iﬁ?ﬁélré’éﬂtlbﬁ)coﬁdiﬁﬁh&‘)éhév@fﬁ: asdéséipddTopiitet hi azol of 3, 2-

al ovri di n-8-141-am de (26A): %
preparation of Example 19A, 8 ammo—?—( —fluoro—4—|odo -phenylamino)-6-methyl-

2,3-dihydro-thiazolo[3,2-a]pyridin-5-one (1-19f: 0.2 g, 0.048 mmol) in pyridine (2
mL) was reacted with 1-benzyloxymethyl-cyclopropanesulfonyl chloride (137mg,

10 0.52mmol) to afford the crude product. Purification by column chromatography on
silica gel (50% ethylacetate in hexane) afforded 0.21g of the product (70% yield).
"HNMR (300MHz, CDCls): 5 7.4-7.3 (d, 1H), 7.25-7.1 (d, 7H), 6.3-6.2 (t,
1H), 6.1 (s, 1H), 4.6-4.5 (1, 4H), 3.9-3.8 (s, 2H), 3.4-3.3 ({t, 2H), 1.7 (s, 3H), 1.5-
1.4 (t, 1H), 1.3-1.2 (t, 2H), 1.0-0.9 (t, 1H). LCMS: 100%, m/z = 642 (M+1).
15 HPLC: 90.5%

Synthesis of the title compound: 1-Hydroxymethyl-cyclopropanesulfonic acid [7-
(2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2 3-dihydro-5H-thiazolo[3,2-
alpynidin-8-yil-amide (22A):

20 Using the same reaction conditions and workup as described for the

preparation of Example 21A, 1-benzyloxymethyi-cyclopropanesulfonic acid [7-(2-
fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2,3-dihydro-5H-thiazolo[ 3, 2-a]pyridin-
8-yl}-amide (0.2 g, 0.321 mmol) was reacted with BF3 OEt; (0.79 mL, 6.24 mmol)
and ethane thioi (0.2 mL, 3.21 mmol). The resulting mixture was stirred at 40°C

25  for 6 hours. Purification by column chromatography on silica gel (2% MeOH in
CHCIs) afforded 100 mg of the product (55% yield).
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(26A) Usi ng the sane reaction conditions and workup as described for
the preparation of Exanple 19A,

8- am no- wb2e0f1/039828- 4- i odo- phenyl am no) - 6- et hyl 2, 3- di hpdTEpPRbhioazaso[ 3, 2- a]
pyridin-5-one (1-19f: 0.1 g, 0.23 mmol) in pyridine (2 20 nL) was reacted
wi th cycl obut anesul fonyl chloride (0.04 g, 0.20 nmol) to afford the crude
product. Purification by preparative HPLC afforded 15 ng of the product
(12% yi el d). 1HNVR (300MHz, CD30D): 6 7.5-7.4 (d,
1H), 7.4-7.3 (d, 1H, 6.4-6.3 (t, 1H), 4.6-4.5 (t, 2H), 4.0-3.9 (m 1H),

3.6-3.5 (m 2H), .2.5:2, AH. 2.1-1.9 25 2H). .1 8 (s . LOMS:
05 5o i v = LN (AN BDEODNGS 587 Bt BBl s BB O
Cycl opr opaneay 8 @nsCo@Ei3ds-3 4 (1, 2H). 1.65 (s, 3H), 1.4-1.2 (m. 2H), 0.9-0.8 (t, 2H).
17-(2-fl uor'o-4-i ogo’- phgnvl am (n'o) -)5- oxo(Z,' 3- c)i'i hydr of 5H—t¥ii azol os‘ 3, 2)- al Dyridin
- 8- v11- aniGMS( 2006, m/z =S50 (Wi 1). HPLQ79.18%Synt hesi s of | ntermediate
7- Hydr oxy-8-nitro-2, 3-di hydro-thiazol of 3, 2-al pyridin-5- one (I-27a): N2
O 5 Example 23
Synthesis of N-[7-(2-Fluoro-4-iodo-phenyiaminc)-6-methyl-5-oxo-2, 3-dihydro-5H-
thiazolof3, 2-alpyndin-8-yil-dimethylaminosulfonamide (23A):

F

,N—”—NH HN \ / I
He & 2~
’ S’(‘E‘CHa
v

(23A)
10 Using the same reaction conditions and workup as described for the

preparation of Example 18A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-
2,3-dihydro-thiazolo[3,2-a]pyridin-5-one (|-19f: 0.2 g, 0.048 mmol) in pyridine (2
mL) was reacted with dimethyl aminosulfonyl chloride (76 mg, 0.528 mmol) to
afford the crude product. Purification by column chromatography on silica gel
15 (2% MeOH in CHCIs) afforded 0.08 g of the product (32% yield).

'HNMR (300MHz, DMSO-Ds): 3 8.8 (s, 1H), 7.6-7.5 (d, 1H), 7.4-7.3 (d,
1H), 7.3-7.2 (s, 1H), 6.4-6.2 (t, 1H), 4.5-4.3 (t, 2H), 3.5-3.4 (t, 2H), 2.9-2.6 (s, 6H),
1.65-1.55 (s, 3H). LCMS: 98.4%, m/z = 524.9 (M+1). HPLC: 92.8%

20 Example 24
Synthesis of Cyclopentanesulfonic acid [7-(2-fluoro-4-iodo-phenylaminec)-6-
methyl-5-oxo-2, 3-dihvdro-5H-thiazolof3, 2-alpyridin-8-vil-amide {24A):
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0 Using the same reaction conditions and workup as described for the
preparation of Internediate (l1-1 9b), 2-nitronethyl ene-thiazolidine (0.65
g, 4.45 MWommwiosyees reacted with mal oni ¢ acid bis-(2, 4, écrmprehboosassphenyl )
ester (1.5 g, 4.45 mol) in Xylene (10 nm.) to afford the crude product.
Purification by colum chromatography on silica gel (100% et hyl acet at e)
afforded 0.3 g of the product (33%yield). 11-1INVR (300MHz, DVSO-D6): 6
11.6 (br s, 1H, 5.6-5.5 (s, 1H), 4.5-4.5 (t, 152H), 3.5-3.3 (t, 2H). LQWVE:
100% mz = 214.9 (M+l) Synthesis of Internediate Trifluoro-nethanesuffonic
acid 8-nitro-5-o0xo0-2, 3- di hydro-5H—t&i %ol of 3, 2-al pyridin-7-14 ester (1-2
7b): 0 NO2 0-S-CF3 48

7- Hydr oxy- 8- mwg.ﬁg &ésﬁh@ygﬁdﬁoh%ﬁambﬁéanamﬁlmaguasémaerom& g, 1.40
mol ) in DCM ( was reacted wth triflic anhydride (0.26 nL, 1.54

mol ) anopremra(agnp@ rample 19A, rﬁram)nm?-@ Foro-tiedo-pRemyiaminoyBrnetilylvas
stirred on
silica gg# (‘:@3@ ‘E%'?%°'P@Lc5e?£{’t"gaunﬁ g‘l’l@ B%f% ?U@Pmﬁﬁ I'ﬁeg(l%/roduct
(56% i el ®)) was reacted W|th cy&lﬂ)ﬂ:éh@néﬁﬁlfﬁblﬂtchlﬁ)hﬁ}%)mgﬂmmS fsmol) k) , h4 6- 4. ?

t, 2H), 6-3.5 (t,, 2H). : 4 esis o
i e mect St Hi8 st 5 pXsick. PUTsaBRR Y PR arBY Ve R Btosdedi PR3 e
t hi azol o[ groduét! (Y94 yéld).5- one (1-27c):

"HNMR (300MHz, CD;0D): 6 7.5-7.4 (d, 1H), 7.4-7.3 (d, 1H), 6.4-6.3 (t,
1H), 4.6-4.5 (t, 2H), 3.7-3.6 (t, 1H), 3.6-3.5 (t, 2H), 2.2-2 (s, 4H), 1.8-1.55 (m,
10 7H). LCMS: 100%, m/z = 549.8 (M+1). HPLC: 92.41%

Example 25
Synthesis of 3-Hydroxy-cyclobutanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyi-5-oxo-2, 3-dihydro-5H-thiazolof3, 2-alpyridin-8-yil-amide

15 (25A):
u E >
HO “ —NH HN

(25A)
Synthesis of Intermediate butyl 3-(benzyioxylcyclobutane-1-sulfonate (I-25a):

0

{
O<>—§—O(CH2)3CH3

¢ H— o

20 60% NaH (0.95 g, 2.52 (CH;).CH3; mmol) was added to a cooled solution
of butyl 3-hydroxycyclobutane-1-sulfonate (0.35 g, 1.68 mmol) in dry THF (20

mL) at 0°C and the resulting reaction mass was stirred at room temperature for

30 minutes. This was followed by the addition of benzyl bromide (0.43 g, 2.52

mmol) and stirred the resulting mixture at room temperature for 2 hours. The
25  reaction was monitored by TLC (20% ethyl acetate in hexane). The reaction
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N2 HN sn O Trifl uoro-nethanesul fonic acid

8-ni tro-5-o0xo0-2, 3-di hydro-5H-t hi azol o[ 3,2- a]pyridin-7-yl ester (0.6 g, 1.7
mmol ) waswoeacises2ei t h 2-f | uor o- 4-i odophenyl am ne (0. 45pg1/EP2@ 060559 |,
Pd(QAc)2 (38 ng, 0.17 nmmol), BINAP (0.1 g, 15 0.17 mml) and cesium
carbonate (0.84 g, 2.6 mmol) in toluene (20 nmL) at reflux for 3 hours to
afford the crude product. Purification by colum chromat ography on silica
gel (30% et hyl acetate in hexane) afforded 90 ng of the product (12%yield).
i HNMR (300MHz, CDCI3): 69.4 (s, 1H), 7.6-7.5 (t, 2H), 7.2-7.1 (t, 1H),
205.5-5.4 (s, 1H), 4.7-4.5 (t, 2H), 3.5-3.3 (t, 2H) . LCV5S: 94.84% nlz =
433. 7 ( vHmxtgewasegyenched withieaavater and extracted using ethyl acetate. The

8- Ami no- 75 /(.21 | o4 5 =Yag =2 Ba r ' 013, 2-al pyridin-5
-one (1-2 nfc Iﬁﬁiwg%oo\ﬁﬁﬁ'ébﬁ%ﬂt Igg's%}sgj %cﬁzgr@?gﬁdi tions and

wor kup ascatesotratedd Ploficatioa byraghama tchoomatog taphyranesilica gel (4%1etbyl) |

7-(2-fluoro-4-i.0do-phenyl am -8-nitro-2. 3--..

di ﬁydro-tﬂ‘?%?‘&'ﬂ §3‘§0§]%{PW%‘WEZ§ gh e(%?‘g%%é?oé.yi%ﬂ)-mmn in ethanol (2 ni)

T Ta arrord G e P e oen (TR A et T, (09
to afford 0, of crude praduc ich was used jn next ste

Wit hout frtedHis B8 4m o). 2eRe (modth. Ap I iaabof Bt o Bt dear s of

the title fapyng; [770) i acid 17-(2-fluoro-4-iodo- 10

phenvl am 11?;15 oxg'cﬂc%fl)ﬁ¢dﬁgg?lgétg;n az@l' o[ 3, 2-al E)yri din-8-yll-anmide (27A):

Usi ng the sane reaction conditions and workup as described for the

psiEof interneiale Rlagsi pzylbxyicyclabutaner1etudonateni-no) - 2, 3-
di hy\(,j\Loo-t Lazol o[ 3,2-a] pyridin-5-one (0.08 g, 0.199 mmol ) in pyridine (1
m.) S r ed with cycl opropyl sul fonyl chloride (33 ng, 0.238 mmol ) to
afford the crude 15 product. Purificatign b? preparative HPLC afforded 20

ng of the product (20%yvyield Oé—S-—O‘K‘”
< > / il
@]

KSCN (68mg, 0.66mmol) and butyl 3-(benzyloxy)cyclobutane-1-sulfonate
(0.18 g, 0.604 mmol) in DME-water mixture (1:1 ratio, 4 mL) were heated at
85°C overnight. The reaction was monitored by TLC (50% ethyl acetate in

I

15 hexane). The reaction mass was concentrated under reduced pressure and the
crude residue obtained was washed with ether to afford 0.11 g of the product
(70% yield).

'HNMR (DMSO-ds, 300MHz): 5 7.4-7.2 (bs, 5H), 4.4-4.3 (s, 2H), 3.9-3.7
(m, 1H), 2.9-2.7 (m, 1H), 2.4-2.2 (m, 2H}), 2.1-1.9 (m, 2H). LCMS: 99.03%, m/z =
20 280 (M+1)

Synthesis of Infermediate 3-(benzyloxy)cyclobutane-1-sulfonyl chioride (/-25¢):

@_/O—<>7&S|)— Cl

POCI; (0.34 mL, 3.558 mmol) was added to a cooled solution of
25  potassium 3-(benzyloxy)cyclobutane-1-sulfonate (0.5 g, 1.779 mmol) in dry DCM
(10 mL) at 0°C. This was followed by the slow addition of diisopropyl ethyl amine
(0.65 mL, 3.558 mmol) and stirred the resulting reaction mixture at 0°C for 2
hours. The reaction was monitored by TLC (20% ethyl acetate in hexane). The
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11-1 NWVR (300MHz, DMSO-D6): 6 9.0 (s, 1H), 7.8-7.7 (d, 1H, 7.6-7.5 (d, 2H),
7.2-7.1 (t, 1H), 5.1 (s, 1H, 4.4-4.2 (t, 2H), 3.5-3.3 (t, 2H), 2.9-2.7 (m
1H), 1.0-woo{mms4sB). LCVS: 97.87% mz = 507.9 (M1l). PPLCEP289/086% 20
PHARMACOLOG CAL DATA The utility of the conpounds of the present

i nvention may be denonstrated using any one of the follow ng test
procedures: A BRAF- MEK- ERK cascade assay is used to evaluate the effects of
the 25 conpounds as inhibitors of the MAP ki nase pathway. An enzynatic
cascade assay is set up using reconbinant human activated BRAF (V599E)

ki nase (Cat No. 14-557), human full |ength unactive MEK1l kinase (Cat No.
14- 706) aliegction midufeivas peragted withdGMe Thapreania gyepwernashed witio. 14- 536)
enzy e PRl thel dfioH? 5118 Buer K I afd koo frafia Phfibatinagy ence
resonance energy transfer) detectron technology I's use or t'"he read out.
The assaycduinhehreoatographycomsibcangel38%nathyr acetatel i hBxark) afforddgl0.25, 1 mv
DIT, 0.01 % Jween 5 i/s 00..]1 M activated BRAF, 2 nMunactive MEK1, 10 nM
unact i ve ERKD® %6”‘6 %\’ﬁ:ylﬁﬁ 500 nM I ong chain biotin-peptide substrate
(LCB- §FKNI VTPRNMR)(CDTI2 386K HepI 8 71407 nqin, SHY24.Bi(9289), Beag i (af) 2H), st opped
after 90 mnutes with 10 nM EDTA and Lance detection m x (2 nM Eu-| abel ed
phospho- 5858 (MhfEbni ne ant i body (Cat. No. AD0176-Perkin Elnmer), 20 nM

SA- APC (Cat No. CR130-100- 10 Perkin Elnmer) is added. The TR-FRET si gnal
(Exci tati opnhbsid 0P inmdda 3-B8nA ok ey BRAEORBNR Beid f7-(5Afbrila N SO0 pS
delay time O & VIctor3 v rtuaori meter. 1he data s calcul ated using the
rati o of iodagihegyamindesmeathyd-560%-A18-diffdrotSHéh vjet y8-gf- DVSO i s
2.5 % jn th% - Conmpounds are screened at 10 pM concentration with
pre-i cub%ql‘—gﬁgﬂg—%' he enzynes in the presence of test 15 conpound for 45
m nut es. Each ingi dual 1C50 is determ red using a 10 point dose
response curve gener ag r aphPad €rism softwate Version 4 (San Di ego,
California, USA) usin ) A ' i,O 1 '  for signoidal dose
response (variable slope). Anin-Nftra nasg @ésay is set up using
activated MAP ki nase 20 2/ ERK2 (Cat.
TR- FRET detection technology is used

sol ution contains 50 MM Tris pH 7.5, Q/

s out . The assay buffer
, 1

Using the same reaction conditions and workup as described for the
preparation of Exampie 19A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyi-
2,3-dihydro-thiazolo[3,2-a]pyridin-5-one (I-19f: 0.15 g, 0.35 mmol) in pyridine (2

15  mL) was reacted with 3-benzyloxy-cyclobutanesulfonyl chloride (0.1 g, 0.39
mmol} to afford the crude product. Purification by column chromatography on
silica gel (50% ethylacetate in hexane) afforded 0.1 g of the product (43% vyield).

'HNMR (300MHz, CDCl): & 7.4-7.2 {m, 7H), 6.9-6.8 (s, 1H), 6.3-6.2 (t,
1H), 4.6-4.5 (t, 2H), 4.45 (s, 2H), 4.0-3.5 (t, 1H), 3.5-3.4 (m, 4H), 2.7-2.5 (m, 4H),

20 1.8(s, 3H). LCMS: 85%, m/z = 641.9 (M+1)

Synthesis of the title compound: 3-Hydroxy-cyclobutanesulfonic acid [7-(2-fluorc-

4-iodo-phenylaminc)-6-methyl-5-oxo-2, 3-dihydro-5H-thiazolof3, 2-alpyridin-8-yi]-
amide (25A);

25 1M BCl; (0.46 mL, 0.468 mmol) was added to a solution of 3-benzyioxy-
cyclobutanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-oxo-2, 3
dihydro-5H-thiazolo[ 3,2-a]pyridin-8-yl]-amide (0.1 g, 0.156 mmol) in dry DCM (3
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mM DTT, 0.01 % Tween 20, 1 nM activated ERK2, 100 pM ATP and 500 nM | ong
chain biotin-peptide substrate (LCB- FFKNI VTPRIPPP) in a 384 well 25
format. TWe 2kimasssr eaction is stopped after 90 mi nut es peirtEP2010/068¢5€EDTA and
Lance detection mx (2 nM Eu-I| abel ed phospho-serine/threoni ne anti body
(Cat.No. ADO176-Perkin Elner), 20 nM SA-APC (Cat. No. CR130-100-Perkin
Elmer) is added. The TR-FRET signal (excitation at 340 nm em ssion at 615
nm and 665 nm is read with 50 ps delay tine on Victor3 V fluorineter. The
data is 30 calculated using the ratio of readings at 665nmto 615 nm The
final concentration_of DVMSOis 2.5 %in the assa npounds are screened
at 10 p\MEbALEBIG atlhedesiiting m"@ui%‘d%ﬁt""'%ab‘fmfééo"e?lﬁ?%@s The t he presence

of test ¢ 0 a ndi ng assa
s st ando A0 s Morftercl BYTEE (1o MeOH R CaE 3 T b B P o (cat
No. 14-55#%s quendtiedagith umnusmasme@mmatgrm NNbICQa4SGhmqn andbcured from
Upstate. The |ngor. i of 32P.into MNEK1 V599E) i's
oasur ed Frtira Wil Bcda., e droaifc iyl ReFSHes Wi nilier ARE8 e 5 2 10°
MA 2 5 INgIBG)Tdnd déKtenliated: rReticafion bp Koketh dﬂ‘oﬁfeitdigmpﬁﬁdﬁfsmcé geM ATP and

2 pG [ vy 32P1 ATP and 500 MEK1 Ki nase d S enzymatl o
reaction {43 MeSipiyC Hﬁ'érfo!!%eﬁirpﬁlﬂ'@%arﬁﬁ“{%Hﬁiglﬁﬁj ai%’érﬁbﬁﬁf‘@rl c acid)

and 1 nM 0 ion is spotted on P81 filter paper and washed 4
tinmes ‘ﬁsg"déh?/{"z@%m) phosphoric acid and lastly with acetone. The dried
P81 fi | ter papuwadaowala Ch:0DU &7 $-bét(d, TH) 1A 7skidhtiH)I &dibbd (kount er .

at 10 pm MaharR e A 44O M Bt B AP0TRT e (2Bl R Al o oo

preserice 2H), ties(s, CHPLEME:faOr4%5niz RUB5A9 (M+1). HADBs®4.6%says descri bed

above are fully detailed in Han, Shulin, et. al., Bioorganic & Medicinal
Chem stry Letters (2005) 15, 5467- é-‘>473 din Yeh, et. al., din Cancer
Res (2007) 13(5), 1576-1583. xampl cell viability assay in A375

cell's i s §@Athegs bR cf%ﬁu!%bkulﬂirﬁé Scibl udfd- 430 REpASYiamino)-6- r?fé_T) Ls a
yel l ow t etTazo l'um Sa |s creaved 10 an orane or mazan y the
m t ochond@0¥0& 3-gifve i iajeyridin-Byi]-am pbdur e aIIows for rapid
determnation in a m crotltre pI ate, to gipve reprodu0| bl e and sensitive
results. A375 cells are grown inyDVEM nmedi & containing 10% FBS and 1mM 25
sodi um pyruvate. Cells are psini zed and eded at 1000 cells/well. After
allowing the cells to adher veﬁﬁ IT"\Ico is added to the wells at
the follow ng final concentratiaps: 0.3, 0.1, 0.03, 0.01, 0.001,
Hcates for each concentration.

and 0.0001 pM The assay is set
iS/ Three days after conpound

DMSO concentrations are kept at
addi tf’son, t he

(26A)
Using the same reaction conditions and workup as described for the

preparation of Example 19A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-6-methyl-

2,3-dihydro-thiazolo[3,2-a]pyridin-5-one (I-19f: 0.1 g, 0.23 mmol) in pyridine (2
20 mL) was reacted with cyclobutanesulfonyl chloride (0.04 g, 0.20 mmol) to afford

the crude product. Purification by preparative HPLC afforded 15 mg of the

product (12% vyield).

'HNMR (300MHz, CD;0D): 5 7.5-7.4 (d, 1H), 7.4-7.3 (d, 1H), 6.4-6.3 (t,

1H), 4.6-4.5 (t, 2H), 4.0-3.9 (m, 1H), 3.6-3.5 (m, 2H), 2.5-2.3 (m, 4H), 2.1-1.9 (m,

25 2H), 1.8 (s, 3H). LCMS: 95.5%, m/z = 535.9 (M+1). HPLC: 90.9%

Example 27
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30 XTT assay is perfornmed. Wells are washed once with PBS. 100 pL of DVEM
medi a wi t hout phenol red or FBS is added to each well. A working solution
of XTT cwotaimisegslng/ mLXTT and 100 pL of PMS (stock ceor@mrbediosess 0. 383
ng/m) per 5m is prepared. 50 pL of the working solution of XTT is added
to each well. Absorbance of the plate is read at 465nm usi ng a Spectramax
190 (Mol ecul ar Devices). The absorbance fromwells with nedia and XTT
alone, but 5 without cells is considered the blank and subtracted from
readings fromall wells. Percentage viability is cal cul ated

consi dering the bl ank subtracted value fromwells treated wth DIVBO al one
as 100% \Dyrhesis of Epclopropagesylfonic.acidy fn{ HUQIOr 41/0deRRGNE DG

non-1ine C1g 2fé ,f,(%_gs / gpﬁ 2 7k9S € response (varl abl e
sl ope). %%?ﬁ‘e %l’-e?'é i er described in Scudiero, et.
al ., Cancer Research (1988) 48, 4827 4833: Weislow, et. al., J. Natl.
Cancer Institute, (1989) 81, 57?586 and Reshm et. al., J.

| nmunol . Met hods [ 1991] 142: 2 5-NH HN Merpounds of the above

Exanpl es were eval uated as nh t of AP ki nase pathway in a
BRAF- MEK- ERK enzymati c cascade d in 15the cell viability assay
descri bed above. The results ar c II ed in Table 'l below TABLE 1
Exanpl e No. | UPAC Nane % i nhi b| soPM 1A Cycl opr opanesul fonic acid

[1 benzy1- 7- (4-brono-2-fl uorophenyl anfho) - 6- net hyl - 5- oxo-
,2,3,5-tetrahydro-imdazo[ 1, 2- a] py(jﬂl)n 8-yl] -am de

5  Synthesis of Intermediate 7-Hydroxy-8-nitro-2, 3-dihydro-thiazolo[3,2-aJpyndin-5-
one (I-27a):

NO, OH

S 7\
k/N
Using the same reaction conditions and workup as described for the
preparation of Intermediate (I-19b), 2-nitromethylene-thiazolidine (0.65 g, 4.45
10  mmol) was reacted with malonic acid bis-(2,4,6-trichloro-phenyl) ester (1.5 g,
4.45 mmol) in Xylene (10 mL) to afford the crude product. Purification by column
chromatography on silica gel (100% ethylacetate) afforded 0.3 g of the product
(33% yield).
'HNMR (300MHz, DMSOQ-Dg): 6 11.6 (br s, 1H), 5.6-5.5 (s, 1H), 4.5-4.5 (4,
15 2H), 3.5-3.3 (i, 2H). LCMS: 100%, m/z = 214.9 (M+1)

Synthesis of Intermediate Trifluoro-methanesulfonic acid 8-nitro-5-o0xo0-2, 3-
dihydro-5H-thiazolo[3, 2-ajpyridin-7-yl ester (I1-27b):

|
NO, O-S—CF;
S 7\
(N

O
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70% - 2A Cycl opropanesul fonic acid [7-

(4- brono- 2-fl uor ophenyl am no) - 6- net hyl - 5- oxo-

1, 2, 3, 5- twonahydnsesi m dazo[ 1, 2- a] pyri di n-8-ylFam de 10@¢rEP8018M66659

Cycl opropanesul fonic acid [7- (2-fluoro-4-iodo-phenyl am no) -

6- met hyl - 5-oxo-1, 2, 3,5- tetrahydro-i m dazo[1, 2- a]pyridin-8-ylFanm de 100%

0. 019

10

15

20

Exanpl e No. | UPAC Nanme % inhibition G 50PM 4A

7-Hydroxy-8-nitro-2,3-dihydro-thiazolo[3,2-a)pyridin-5-one (0.3 g, 1.40
mmol) in DCM (10 mL) was reacted with triflic anhydride (0.26 mL, 1.54 mmol)
and TEA (0.29 mL, 2.10 mmol) at -78°C. The resulting mixture was stirred at
-78°C for 2 hours. Purification by column chromatography on silica gel (30%
ethylacetate in hexane) afforded 0.27 g of the product (56% vield).

'HNMR (300MHz, DMSO-Dg): 5 6.5 (s, 1H), 4.6-4.4 (t, 2H), 3.6-3.5 (t, 2H).
LCMS: 100%, m/z = 346.8 (M+1)

Synthesis of Intermediate 7-(2-Fiuoro-4-iodo-phenylamino)-8-nitro-2 3-dihydro-
thiazolof3, 2-alpyridin-5-one (I-27¢):

F

NO, HN—@—I

S 7\
K/N
O
Triflucro-methanesulfonic acid 8-nitro-5-ox0-2,3-dihydro-5H-thiazolo[3,2-
a)pyridin-7-yl ester (0.6 g, 1.7 mmol) was reacted with 2-fluoro-4-iodo-
phenylamine (0.45 g, 1.9 mmol), Pd(OAc); (38 mg, 0.17 mmol), BINAP (0.1 g,
0.17 mmol) and cesium carbonate (0.84 g, 2.6 mmol) in toluene (20 mL) at reflux
for 3 hours to afford the crude product. Purification by column chromatography
on silica gel (30% ethylacetate in hexane) afforded 90 mg of the product (12%
yield).
'"HNMR (300MHz, CDCls): 8 9.4 (s, 1H), 7.6-7.5 (t, 2H), 7.2-7.1 (t, 1H),
5.5-5.4 (s, 1H), 4.7-4.5 (t, 2H), 3.5-3.3 (t, 2H). LCMS: 94.84%, m/z = 433.7
(M+1)

Synthesis of Intermediate 8-Amino-7-(2-fluoro-4-iodo-phenylamino)-2, 3-dihydro-
thiazolof3, 2-alpyridin-5-one (I-27d):
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1- (2, 3- D hydroxy-propyl)- cycl opropanesul fonic acid [7-(4-

br ono- 2- f | uor o- phenyl am no) - 6- net hyl - 5- oxo-1, 2, 3, 5-

t et rahydrwoinidazs2gl, 2- a] pyri di n-8-y1]-am de 100% 2. 88 PEAVEP2010/066659

1- (2, 3-Di hydroxy-propyl)- cycl opropanesul fonic acid [7-(2-

fl uoro- 4-i odo- phenyl am no) - 6- net hyl - 5- oxo-1, 2, 3,5- tetrahydro-imdazo[ 1, 2-
al pyridi n-8-ylFam de 100% 0. 293 6A 3- Hydr oxy-cycl obut anesul fonic acid

[ 7-(2-fl uoro-4-iodophenyl am no) - 6- met hy1- 5- oxo-

1,2,3,5-tetrahydro-i m dazo[ 1, 2- a]pyridin-8-yli-amde 100% 1. 38 7A

Cycl opropanesul fonic acid [7- (2-fluoro-4-iodo-phenyl am no) -

6- et hyl - 5- oxo- 2, 3-di hydr o- 5H oxazol o['3, 2-a] pyridin-8-yl]- am de 99% 0. 026
8A 2- Hydr oxynet hyl cycl opr opanesul f oni c FN[ 7- ( 2-

fl uor o- 4-i odo- phenyl am no) - 6- hy [
r o- SHoxazol o[ 3, 2-a] pyri di n-8-yl ] -

LN

0]
Using the same reaction conditions and workup as described for the

preparation of Intermediate (I-19f), 7-(2-fluoro-4-iodo-phenylamino)-8-nitro-2,3-
dihydro-thiazolo[3,2-a]pyridin-5-one (0.08 g, 0.181 mmol) in ethanol (2 mL) was

5 reacted with SnClz.H;O (0.12 g, 0.541 mmol) and concentrated HC| (0.5 mL) to
afford 0.08 g of crude product which was used in the next step without further
purification. LCMS: 5%, m/z = 403.9 (M+1).

Synthesis of the title compound; Cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
10  phenylamino)-5-oxo-2 3-dihydro-5H-thiazolo[3, 2-a]pyridin-8-yi]-amide (27A).

Using the same reaction conditions and workup as described for the

preparation of Example 19A, 8-amino-7-(2-fluoro-4-iodo-phenylamino)-2,3-

dihydro-thiazolo[3,2-a]pyridin-5-one (0.08 g, 0.199 mmol) in pyridine (1 mL) was

reacted with cyclopropylsuifonyl chloride (33 mg, 0.238 mmol) to afford the crude
15  product. Purification by preparative HPLC afforded 20 mg of the product (20%

yield).

'HNMR (300MHz, DMSO-Dg): 5 9.0 (s, 1H), 7.8-7.7 (d, 1H), 7.6-7.5 (d,
2H), 7.2-7.1 (t, 1H), 5.1 (s, 1H), 4.4-4.2 (1, 2H), 3.5-3.3 (t, 2H), 2.9-2.7 (m, 1H),
1.0-0.8 (m, 4H). LCMS: 97.87%, m/z = 507.9 (M+1). HPLC: 99.35%

20
- PHARMACOLOGICAL DATA

The utility of the compounds of the present invention may be
demonstrated using any one of the following test procedures:
A BRAF-MEK-ERK cascade assay is used to evaluate the effects of the
25 compounds as inhibitors of the MAP kinase pathway. An enzymatic cascade
assay is set up using recombinant human activated BRAF (V599E) kinase (Cat
No. 14-557), human full length unactive MEK1 kinase (Cat No. 14-706) and
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0.122 9A 1-(2-Hydroxy-ethyl)- cycl opropanesul fonic acid [7-(2-

fl uor o- 4-i odo- phenyl am no) - 6-

nmet hy1- 5-weoef/iB348t8hydr o- SHoxazol o[ 3, 2- a] pyri di n- 8- y1] - pamiEkeo12066¢59. 019
10A 1-(2, 3-Di hydroxy-propyl)- cycl opropanesul fonic acid [7-(2-

fl uor o- 4-i odo- phenyl am no) - 6-

nmet hy1- 5- oxo- 2, 3- di hydr o- 5Hoxazol o[ 3, 2-a] pyridin-8-yl]- am de 100% 0. 033
Exanpl e No. |1 UPAC Nane % inhibition G 50pM 11A

1- Hydr oxynet hyl cycl opr opanesul fonic acid [7-(2-

fl uor o- 4-i odo- phenyl am no

ot h s o irBan Rl Iatetparaclive MAR Kinase 2/ERIZ(Caf Nog14-536) armmes
procured from Upstate. TR-FRET (Time resolved fluorescence resonance
energy transfer) detection technology is used for the read out. The assay buffer
solution contains 50 mM Tris pH 7.5, 10 mM MgCI2 , 1 mM DTT, 0.01 % Tween
5 20, 0.1 nM activated BRAF, 2 nM unactive MEK1,10 nM unactive ERK2, 100 uM
ATP and 500 nM long chain biotin-peptide substrate (LCB- FFKNIVTPRTPPP) in
a 384 well format. The kinase reaction is stopped after 90 minutes with 10 mM
EDTA and Lance detection mix (2 nM Eu-labeled phospho-serine/threonine
antibody (Cat. No.AD0176-Perkin Eimer), 20 nM SA-APC (Cat No. CR130-100-
10  Perkin Elmer) is added. The TR-FRET signal (Excitation at 340 nm, Emission at
615 nm and 665 nm) is read with 50 us delay time on a Victor3 V flucrimeter.
The data is calculated using the ratio of readings at 665nm to 615 nm. The final
concentration of DMSO is 2.5 % in the assay. Compounds are screened at 10
MM concentration with pre-incubation of the enzymes in the presence of test
15 compound for 45 minutes.

Each individual iIC50 is determined using a 10 point dose response curve
generated by GraphPad Prism software Version 4 (San Diego, California, USA)
using non linear regression curve fit for sigmoidal dose response (variable siope).

An in-vitro MAP kinase assay is set up using activated MAP kinase

20 2/ERK2 (Cat. No.14-550) obtained from Upstate. TR-FRET detection technology
is used for the read out.

The assay buffer solution contains 50 mM Tris pH 7.5, 10 mM MgCl; , 1
mM DTT, 0.01 % Tween 20, 1 nM activated ERK2, 100 uM ATP and 500 nM
iong chain biotin-peptide substrate (LCB- FFKNIVTPRTPPP) in a 384 well

25 format. The kinase reaction is stopped after 90 minutes with 10 mM EDTA and
Lance detection mix (2 nM Eu-labeled phospho-serine/threonine antibody
(Cat.No. ADO176-Perkin Elmer), 20 nM SA-APC (Cat. No. CR130-100-Perkin
Elmer) is added. The TR-FRET signal (excitation at 340 nm, emission at 615 nm
and 665 nm) is read with 50 us delay time on Victor3 V fluorimeter. The data is

30 calculated using the ratio of readings at 665nm to 615 nm. The final
concentration of DMSO is 2.5 % in the assay. Compounds are screened at 10
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100% 0. 02 12A 1-(3-Hydroxy-propyl)- cycl opropanesul fonic acid [7-(2-

fl uor o- 4-i odo- phenyl am no) - 6-

nmet hy1- 5-weof/iB348t8hydr o- SHoxazol o[ 3, 2- a] pyri di n- 8- y1] - pamiEke012066¢59. 011
13A 3- Hydr oxy-cycl obut anesul fonic acid

[ 7-(2-fl uoro-4-iodophenyl am no) - 6- met hy1-5- oxo- 2, 3-di hydr o- 5H oxazol o[ 3, 2-
al pyridin-8-yl]-amde 100% 0. 122 1 4A Cycl obutanesul fonic acid [7-(2-

fl uor o- 4-i odo- phenyl am no) - 6- net hyl - 5- oxo- 2, 3- di hydr o- 5H

oxazol o[ 3, 2-a] pyridin-8-yl]- am de 100% 0. 016 15A

3- (1, 3-di hydr oxypropan-2-y1)-N(7-(2-fl uoro-4- iodophenyl am no) 6- met hyl -
oxo- 3, 5- diM\e@neetrasionwithopre- 'ﬂcdﬂ’ﬁiﬂﬁ efithe gnzymeg iitthenresancecfdestt onani de

100%

10

15

20

25

30

compound for 45 minutes.

The radioactive filter binding assay is standardized using recombinant
human activated BRAF (V599E) kinase (Cat No. 14-557) and kinase dead MEK1
(K97R) ( Cat No. 14-737) procured from Upstate. The incorporation of 32P into
MEK1 (K87R) by BRAF (V599E) is measured with final assay buffer conditions of
50 mM Tris pH 7.5, 10 mM MgCli2 , 1 mM DTT, 100 mM sucrose, 100 uM sodium
orthovanadate,5 yM ATP and 2 pCi [ y 32P] ATP and 500 mg MEK1 Kinase
dead substrate. The enzymatic reaction is stopped after 120 minutes with 8N
HCI (hydrochloric acid) and 1 mM ATP. The solution is spotted on P81 filter
paper and washed 4 times with 0.75 % orthophosphoric acid and lastly with
acetone. The dried P81 filter papers are read in a Micro-beta Trilux scintillation
counter. The final concentration of DMSO is 1 % in the assay. Compounds are
screened at 10 yM concentration with pre-incubation of the enzymes in the
presence of test compound for 45 minutes.

These assays described above are fully detailed in Han, Shulin, et. al.,
Bioorganic & Medicinal Chemistry Letters (2005) 15, 5467-5473, and in Yeh, et.

al., Clin Cancer Res (2007) 13 (5), 1576-1583.

The cell viability assay in A375 cells is set up in a 96-well plate format
using XTT.

XTT is a yellow tetrazolium salt that is cleaved to an orange formazan dye

by the mitochondria of metabolically active cells. The procedure allows for rapid
determination in a microtitre plate, to give reproducible and sensitive results.
A375 cells are grown in DMEM media containing 10% FBS and 1mM
sodium pyruvate. Cells are trypsinized and seeded at 1000 cells/well. After
allowing the cells to adhere overnight, compound is added to the wells at the
following final concentrations: 10, 3, 1, 0.3, 0.1, 0.03, 0.01, 0.001, and 0.0001
MM. The assay is set up in triplicates for each concentration. DMSO
concentrations are kept at 0.5% /well. Three days after compound addition, the
XTT assay is performed. Wells are washed once with PBS. 100 pL of DMEM
media without phenol red or FBS is added to each well. A working solution of
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1.53 16A N-(7-(2-fluoro-4- iodophenyl am no)-6-nethyl-5- oxo-3,5-di hydro-2H
oxazol o[ 3, 2-a] pyridin-8-yl)-1-(3- nethyl oxetan-3- yl)nethanesul fonam de
100% 1. 30wd 26A/08428- (2- f | uor o- 4- i odophenyl am no) - 6- et IPETAP2010/066659

oxo0- 3, 5-di hydro- 2H oxazol o[ 3, 2- a] pyri di n-8-y1) - 2-

(oxet an- 3-yl ) et hanesul f onam de 100% 1. 73 Exanpl e No. | UPAC Nane %

i nhibition A 50pM 18A N-(7-(2-fluoro-4- iodophenyl am no)-6-nethyl-5-

oxo0- 3, 5-di hydr o- 2Hoxazol o[ 3, 2-a] pyri di n-8-yl)-4- hydroxy- 3-

XTT containing 1mg/m! XTT and 100 pL of PMS (stock concentration 0.383
mg/ml) per 5mt is prepared. 50 pL of the working solution of XTT is added to
each well. Absorbance of the plate is read at 465nm using a Spectramax 180
(Molecular Devices). The absorbance from wells with media and XTT alone, but
5 without cells is considered the blank and subtracted from readings from all welis.
Percentage viability is calculated considering the blank subtracted value
from wells treated with DMSO alone as 100% viable. GI50 values are calculated
using Graphpad Prism, using non-linear regression curve fit for sigmoidal dose
response (variable slope).
10 The cell viability assay is further described in Scudiero, et. al., Cancer
Research (1988) 48, 4827-4833; Weislow, et. al., J. Natl. Cancer Institute, (1989)
81, 577-586; and Roehm, et. al., J. Immuno!.Methods [1991]142:257-265.
The compounds of the above Examples were evaluated as inhibitors of

the MAP kinase pathway in a BRAF-MEK-ERK enzymatic cascade assay and in
15 the cell viability assay described above. The results are collated in Table 1

below.
TABLE 1
Exzr:ple IUPAC Name % inhibition Gl 50uM

Cyclopropanesulfonic acid [1-
benzyl-7-(4-bromo-2-fluoro-
1A phenylamino)-6-methyl-5-oxo- 70% -
1,2,3,5-tetrahydro-imidazo[1,2-
alpyridin-8-yl]-amide
Cyclopropanesulfonic acid [7-
{4-bromo-2-fluoro-

2A phenylamino)-6-methyl-5-oxo- 100% 0.8
1,2,3,5-tetrahydro-imidazo[1,2-
a]pyridin-8-yl]-amide
Cyclopropanesulfonic acid [7-
(2-fluoro-4-iodo-phenylamino)-
3A 6-methyl-5-ox0-1,2,3,5- 100% 0.01¢
tetrahydro-imidazo[1,2-
alpyridin-8-yl]-amide
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(hydr oxynet hyl ) but ane-1- sul fonam de 100% 4. 26 1 9A Cycl opropanesul fonic
acid [7- (2-fluoro-4-iodo-phenyl am no)- 6-nethyl-5-o0xo0-2, 3-di hydr o- 5H

t hi azol o[Wo20a)Eys28di n-8-yl] - am de 100% 0. 0003 20A PCT/EP2010/066659

1- (2, 3-Di hydroxy-propyl)- cycl opropanesul fonic acid [7-(2-

fl uor o- 4-i odo- phenyl am no) - 6-

nmet hy1- 5- oxo- 2, 3- di hydr o- 5Ht hi azol o[ 3, 2-a] pyri di n-8-y1F am de 100% 0. 054
21A 2- Hydr oxymet hyl cycl opropanesul fonic acid [7-(2-

f 1 uor o- 4-i odo- phenyl am no) - 6-

met hyl-5- ax0-2 3-di hydro-5Hthi azol o[ 3, 2-a] pyridin-8-ylE am de_LQQ% 0. 158
22A 1- Hydr o5¥am@Pl®/ | cycl opr gke Ndheni ¢ aci d o nkidition Gl oM
f1 uor o- 4-ilodoN@heny! ani no) - 6-
met hy 1- 5- gxo- 2, 3- dil H{(@rBDindroxyzpriopyid, 2- a] pyri di n-8-yl ]t ami de 97%
cyclopropanesulfonic acid [7-(4-
bromo-2-fluoro-phenylamino)-6-
methyl-5-0x0-1,2,3,5-
tetrahydro-imidazo[1,2-
aJpyridin-8-yl]-amide
1-(2,3-Dihydroxy-propyi)-
cyclopropanesulfonic acid [7-(2-
fiuoro-4-iodo-phenylamino)-6-
methyl-5-0x0-1,2,3,5-
tetrahydro-imidazo[1,2-
a)pyridin-8-yi]-amide
3-Hydroxy-cyclobutanesulfonic
acid [7-(2-fluoro-4-iodo-
phenyiamino)-6-methyl-5-oxo- 100% 1.38
1,2,3,5-tetrahydro-imidazo[1,2-
a)pyridin-8-yl]-amide
Cyclopropanesuifonic acid [7-
7A (2-fluoro-4-iodo-phenylamino)-
6-methyl-5-0x0-2,3-dihydro-5H- 99% 0.026
oxazolo[3,2-a]pyridin-8-yi]-
amide

2-Hydroxymethyl-
cyciopropanesulfonic acid [7-(2-
8A fluoro-4-iodo-phenyiamino)-6-
methyl-5-ox0-2,3-dihydro-5H-
oxazoio[3,2-a]pyridin-8-yli]-
amide

1-(2-Hydroxy-ethyi)-
cyciopropanesuifonic acid [7-(2-
9A fluoro-4-iodo-phenyiamino)-6-
methyl-5-oxo-2,3-dihydro-5H-
oxazolo[3,2-a]pyridin-8-yl]-
amide
1-(2,3-Dihydroxy-propy|)-
cyclopropanesulfonic acid [7-(2-
10A fluoro-4-iodo-phenylamino)-6-
methyl-5-oxo0-2,3-dihydro-5H-
oxazolo[3,2-a]pyridin-8-yi]-
amide

4A 100% 2.88

5A 100% 0.293

6A

100% 0.122

100% 0.019

100% 0.033
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0. 061 23A

N-[ 7- (2- Fl uor o- 4-i odophenyl am no) - 6- net hy1- 5- oxo2, 3-di hydr o- 5H-t hi azol o[ 3, 2
- a] pyri dvo-28tiybks28i net hyl am nosul f onam de 100% 0. 107 24&T/EP2010/066659

Cycl opent anesul fonic acid [7- (2-fluoro-4-iodo-phenyl am no) -

6- met hy1- 5- oxo- 2, 3-di hydro-5H thiazol o[ 3, 2-a] pyri di n-8- Aam de 100% 0. 192
Exanpl e No. | UPAC Nanme % inhibition G 50pM 25A

ExaNr:ple IUPAC Name % inhibition Gl sopM

1-Hydroxymethyl-
cyclopropanesuifonic acid [7-(2-
1A fluoro-4-iodo-phenylamino)-6-
methyl-5-ox0-2,3-dihydro-5H-
oxazoio[3,2-a}pyridin-8-yl]-
amide

1-(3-Hydroxy-propyl)-
cyclopropanesuifonic acid [7-(2-
12A fluoro-4-iodo-phenylamino)-6- o
methyl-5-ox0-2,3-dihydro-5H- 100% 0.011
oxazolo[3,2-a}pyridin-8-yl]-
amide
3-Hydroxy-cyclobutanesulfonic
acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-oxo- 100% 0.122
2,3-dihydro-5H-oxazolo[3,2-
a]pyridin-8-yl]-amide
Cyclobutanesulfonic acid [7-(2-
fluoro-4-iodo-phenylamino)-6-
methyl-5-oxo0-2,3-dihydro-5H- 100% 0.016
oxazolo[3,2-a]pyridin-8-yI]-
amide
3-(1,3-dihydroxypropan-2-yl)-N-
(7-(2-fluoro-4-

15A iodophenylamino)-6-methyi-5- 100% 1.53
oxo0-3,5-dihydro-2H-
oxazolo[3,2-a]pyridin-8-
yhcyclobutane-1-sulfonamide
N-(7-(2-fluoro-4-
iodophenylamino)-6-methy!-5- :
16A oxo0-3,5-dihydro-2H- 100% 1.30
oxazolo[3,2-a]pyridin-8-yl)-1-(3-
methyloxetan-3-
yl)methanesulfonamide
N-(7-(2-fluoro-4-
iodophenylamino)-6-methyl-5-
oxo-3,5-dihydro-2H- 100% 1.73
oxazolo[3,2-a]pyridin-8-yl)-2-
(oxetan-3-yl)ethanesuifonamide

100% 0.02

13A

14A

17A

107



3- Hydr oxy- cycl obut anesul fonic acid
[ 7- (2-fl uoro-4-iodophenyl am no) - 6- net hyl- 5- oxo-

2, 3- di hydwo-2btt/asis2azol o] 3, 2- a] pyri di n-8-ylFam de 100% @C9222016866659

Cycl obut anesul fonic acid [7-(2- fluoro-4-iodo-phenyl am no) - 6-

met hyl - 5- oxo- 2, 3-di hydro-5H thiazol o[ 3, 2-a] pyridin-8-ylF am de 100% 0. 156
27A Cycl opropanesul fonic acid [7- (2-fluoro-4-iodo-phenyl am no) -

5- oxo0- 2, 3-di hydro-5H thiazol o[ 3,2-a] pyridin-8-yliam de 100% 0. 064 What is
Claimed is: 1. A conpound of Fornula (IA) RZb 5 wherein X is -N(R6)-, where
R6 is Hor(Cl Co)alkyl; Rla and Rb- sel ected
from hydrc@’Fa,mEkﬂam ni t rnopAcNanse al ky! , (@,m},ﬁi&f)n |, Gf LaM0) [l kynyl,
(C1_C5) al koxyNo T2l cB) al kenyl oxy.. (C2- 08) dl kynyl oxy :E: ::?

(C1_c8) al kyl - C(0) - | N-{@-@ftugro-4e( 0) - 0( C1_C6)ial kyl, ami no|
iodophenyiamino)-6-methyl-5-
ox0-3,5-dihydro-2H-

18A oxazolo[3,2-a]pyridin-8-yl)-4- 100% 4.26
hydroxy-3-
{hydroxymethyl)butane-1-
sulfonamide
Cyclopropanesulfonic acid [7-
(2-fluoro-4-iodo-phenylamino)-
6-methyl-5-ox0-2,3-dihydro-5H- 100% 0.0003
thiazolo[3,2-a]pyridin-8-yl]-
amide
1-(2,3-Dihydroxy-propyl)-
cyclopropanesuifonic acid [7-(2-
20A fluoro-4-iodo-phenylamino)-6- o
methyl-5-0x0-2,3-dihydro-5H- 100% 0.054
thiazolo[3,2-a]pyridin-8-yi]-
amide

2-Hydroxymethyi-
cyclopropanesulfonic acid [7-(2-
21A fluoro-4-iodo-phenylamino)-6- o
methyl-5-ox0-2,3-dihydro-5H- 100% 0.158
thiazolo[3,2-a]pyridin-8-ylI]-
amide

1-Hydroxymethyi-
cyclopropanesulfonic acid [7-(2-
22A fluoro-4-iodo-phenylamino)-6- o
methyl-5-ox0-2,3-dihydro-5H- 9% 0.061
thiazolo[3,2-a]pyridin-8-yl]-
amide

N-[7-(2-Fiuoro-4-iodo-
phenylamino)-6-methyi-5-oxo-
2,3-dihydro-5H-thiazolo[3,2- 100% 0.107
alpyridin-8-yl]-
dimethylaminosulfonamide
Cyclopentanesuifonic acid [7-
(2-fluoro-4-iodo-phenylamino)-
6-methyl-5-ox0-2, 3-dihydro-5H- 100% 0.192
thiazolo[3,2-a]pyridin-8-yi]-
amide

19A

23A

24A
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10 (G _0B)al kyl NH, di ((G _C8)_al kyl ) N,

(CL_CB) al kyl NH C(0) -

di ((CL_C6)al kyl)N-C(0)- , (G _C6)al kyl -C(0) - NH,

(C1_Co6) alwpl200G(i3)s28l( (CL_C6) al kyl ) -, (CL_C8) al kyl - SO2- NHPCT/EP2010/066659

(G _Co6)al kyl -S02-N((d _C6)al kyl)-, (C1_C6)a lkyl-S-, (C _C6)alkyl-S(0)-

(G -C6)al kyl sS&2-, NH2-S02-, (C _C6)al kyl NHS02- and

di ((C1_Co6)al kyl ) N-S02-, where each of said (Cl.C6)al kyl, (C2_C6)al kenyl,
and (C2_C6)al kynyl noieties are optionally 15 substituted by one or nore
substituents each i ndependent|y sel ected from hal ogen, hydroxyl,

(C1_Co) al kaxy no, (Cl Co)alkyl -NH di ((Cl C6) JN-—or cyano; R2a is
H or Clal rﬁxarml? Is a chegj pm @ty sel ectn;;qlnﬁlb%,{ at C@} Shiw! .
(C2_06) al kenyNo. (Cp- ZOCB)aIkvnvI NR10R12.| cycloal kyl,| aryl

het er ocycl|oal kyl , )B—I-Hw:trexseaqubutamﬁpni%al d chemical fhoiety is optionally
substi t ut ¢d aone moidt[Fi2dlusub4tiddarent s each i ndependently sel ectled from
hal ogen, ¢ya hy d pbemylam(ric)-6atiptliyko>oxo- ( 2. C80@lckeny| oxy0.922
(C2_CB)aIkynonxy, e GLdiegdm-ShithiazolofB2-0- subst i t ut ed( C1} C6) al kyl , [ami no,
(CL_C6) al kyl NH-, di Gfpytideed-gi)amiét , HC(0) -INH-, (CLl_C6) jpl kyl - C(0) - NH-,

25HC( 0) - N(CT-06) al KyLtobuldnes HForé 55,511&(@) N((CI_CbyalkyT)-, nonocyclic
cycl oal kyll or  mono¢yghioCs-tioehiyfdndin where sai d cycl oal kyl ﬂnd sai d
het er ocycl| oald6# ar &, i) b)@ §iH |5|_|pt ed by ehg,0r tMho ituents each
i ndependently sel e¢ l@@ ﬁ gyano, hydroxyl (IC1_Co) al koxly,

(C2. Co6) al kenyl oxy, )a y ¥ (Cl Co6) al kyl - S— Clhal oal kyf , am no,
(O_CG)&'L‘Y"—PVIU ¢h SUl ' [7_ }-NH-, \ClC}a:{lr\yI-C( - NH-,
HC(O)-N(C--CB)aIkyI ﬂ %Eﬁgl A -N((C1_C6)al kyl)-; Wils NR22,

0, or S: 27AR3 F&f BB)ndent |y bho (C1106) é%{

hal o- subs{i t ut ed(C yal ky199%r (a1 cgi oxyl 10R5 is
H, hal ogen, (C1_C3] HF% '° é*amﬁﬂgngﬁﬂktltuted(O__C3)aIk R1 and |R12 are
each i ndependently a chemical nmoiety lselected fr

(C2_Co) al kenyl (C2_C6)a|kyny|, (G _Ce)al kyl C(0)-, (C1_Co)al koxy, (C3-

Ci 4cycl oal kyl, (C6-Cl4)aryl, 4- to 1l4-nenbered cycl oheteroal kyl, or 5- to

14- menbered heteroaryl, wherein each of said chem cal

optionally
5
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15 substituted by one or nore substituents each independently selected from
hal ogen, hydroxyl, (Cl_C6)al koxy, am no, (Cl_C6)al kylam no, di-((CL-

C6) al kyl )woi2on/Bus28yano; and R22 is H, or a chem eali/prRe@ysssel ect ed
from (Cl1_C6)al kyl, (C2_C6)al kenyl, (C2,C6)al kynyl, cycloal kyl, aryl,
het er ocycl oal kyl, aryl-(C1_C6)al kyl-, (C _C6)al kyl - 20aryl-, or
diaryl-(Cl1_C6)al kyl -, where each of said chem cal noieties is optionally
substituted by one or nore substituents each independently selected from
hydr oxyl, cya no, nitro, (Cl1_C6)al kyl, (C2_C6)al kenyl, (C2_C6)al kynyl,

(G _C6)al koxy, (C2_C6)al kenyl oxy, (C2_C6)al kynyl oxy, hal ogen,

(Ci _ce) al\Whatig@pimed ig; 0) OH, - C(0)-0(C1_C6)al kyl, ami no, (Cl_C6)al kyl NH,

di ((C1_Co) _al H 25C(0)-, di ((CL_C6)al kyl)NC(O0)-,

(ClL. C®) gﬁ(’yl - @{ lé%%?f',‘%'c'ﬁ_"@'ﬁ'b% _C(0) - NaCl- Cb)al kyly,

(Cl. C6) al kyl -S02-NH-, (C1_Cg)al kyd2S02- KC1-C6) al kyl)-, (C1_C6)al kyl -S-,
(C1_C6)al kyl -S(0)-, (C1_06)atyyl/S02-, NH2-S02-, (Cl_C6)al kyl NHSQ2- and

di ((CL_Co6)al kyl ) N-S02-, where h oR2?8aid (Cl_C6)al kyl, (C2_C6)al kenyl,
and (C2_cC6)al kynyl noieties@re o ’i’onally Ribstituted by one or nore
30substituents each independently el ected fjrom hal ogen, hydroxyl,

(C1_Co) al koxy, am no, (CL.C6) X~dj (B, C6)al kyl )N-, or cyano; or a
pharmaceutial |y accept abl@ |t |t herfof. npound of Fornula (1B)

5(1B) wherein R4

(IA)
5 wherein

X is -N(R®)-, where R®is H or (C1.Cg)alkyl;

R' and R'® are each independently selected from hydroxyl, cyano, nitro,
(C1.Cs)alkyl, (Co.Ce)alkenyl, (Co-Cg)alkynyl, (C4.Cs)alkoxy, (C2-Cg)alkenyloxy, (Ca.
Cs)alkynyloxy, halogen, (C1.Cg)alkyl-C(O)-, -C(O)OH, -C(0)-O(C4.Cg)alky!, amino,

10 (C1.Ce)alkylNH-, di((C1.Cg).alkyl)N-, (C1.Ce)alkylNH-C(O)-, di({C1.Ce)alkyl)N-C(O)-
, (C1.Cg)alkyl-C(O)-NH-, (C4.Cg)alkyl-C(0)-N((C1-Cs)alkyl)-, (C1.Cg)alkyl-SOz-NH-,
(C1.Ce)alkyl-SO,-N((C+.Cg)alkyl)-, (C1.Cg)alkyl-S-, (C1.Cg)alkyl-S(O)-, (C1-Cs)alkyl-
§0,-, NH2-50,-, (C1.Cs)alkylINH-SO,- and di{{C1.Cs)alkyl)N-SO,-, where each of
said (C1.Cg)alkyl, (C,.Cg)alkenyl, and (C,.Cg)alkynyl moieties are optionally

15  substituted by one or more substituents each independently selected from
halogen, hydroxyl, (C,.Cg)alkoxy, amino, (C1.Cg)aikyl-NH-, di((C1.Cg)alky)N- or
cyano;

R%is H or Cys.alkyi;

R? is a chemical moiety selected from (C1.Ce)alkyl, (C2.Ce)alkenyl, (C,.

20 Cg)alkynyl, NR'°R' cycloalkyi, aryl, heterocycloalkyl, or heteroaryl, wherein said
chemical moiety is optionally substituted by one to three substituents each
independently selected from halogen, cyano, hydroxyl, (C1.Cs)alkoxy, (Ca.
Cg)alkenyloxy, (C2.Ce)alkynyloxy, (C1.Cs)alkyl-S-, halo-substituted(C+.Cg)alkyl,
amino, (C41.Cg)alkylINH-, di((C1.Cg)alkyl)N-, HC(O)-NH-, (C1.Cg)alkyl-C(O)-NH-,

25  HC(O)-N(C¢-Cs)alkyl)-, (C1.Ce)alkyl-C(O)-N((C+.Cg)alkyl)-, monocyclic cycloalkyl or
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RRI b are each independently hydroxyl, cyano, nitro, (Cl1_C6)alkyl,

(C2_Co6) al kenyl, (C2-C6)al kynyl, (C _C6)al koxy, hal ogen, am no, or

(C1_Co6) alwpl2oNKrsa8282b is 10(i) 3- to 6-nmenbered cycl oal kyirEpPedrencsesai d
cycloal kyl is optionally substituted with hydroxyl, (G -C6)alkyl,

(C2_Co6) al kenyl, or (C2_C6)al kynyl, wherein said (G -0C6)al kyl, said
(C2_Co6) al kenyl, and said (C2_C6) aI kynyl are optionally substituted with 1
to 3 hydroxyl, (ii) (Cl-Co6)al kyl substituted by a nmonocyclic 3- to
6- menber ed 15cycl oal kyl or a nonocyclic 3- to 6- nenbered het er ocycl oal kyl
containing 1 to 3 heteroatons selected fromQ, N, where Iiald

subﬁt it gt@ﬂnmﬂ@yﬁ heterepycloatian. wherg s3id ‘EWWWPH s@!ﬁ’ehﬁtﬁrqcm;'@@ ¥ M8t it uent s
bydr oxl - RGeS by ! b dRp St SRR Rjqgiashul e, cvanc
(20(:63 al( kyfremmajogm ¢yano, mqiwx%w(@f@b)alkam (@@Cemmykwc(@») NH-, .

i n i re
cycl oal g‘?ﬁ%‘ R%(Sgy@?)aiﬂygg ‘f(tdﬁ*%{arjrgwg@ g@‘}/ t(g? E’?‘@!)hg_l-‘ @Wont aining 1

to 3 hr,e][ le(cgan(gnm , HC EDLNIE-, f(CQGbﬁlkySCﬁO) -NH- \Alglél(e)-&ﬁCd-Ga)dﬂQtrll)—tmr(cj(ed aljken?/l S
optiona subs ut ne to three substituents each independently
25sel ect G)PMhéfébN&%m‘}p si sting of hal ogen, cyano, hydroxyl, (G _

C6) al koxy, (C]Wq@\mzkyd) ors: hal o-substituted(C _C6)al kyl, am no,
(G C6) al kyl - NH- (C1_ CG)aIkI) N- and%lCGaIkIC(O) NH- (iv)
(C2_Cs6) al kynyIRs%misRl ﬁ[ﬂ@%ﬁl‘bmdapﬁndﬁmlwﬁl(pa 3)alkyh f@khﬁub‘art@sd@m oal kyl or

het er oat arokyl B BIGRBIACoLR GIHER" Y cubsti tuted al kynyl i
optioral |y sul:Rst |stl-utrmbguri; (C p@galkgl, bhhale- mhishtuted(éh&)alqdh [ ndependent |y
ool et O e B S35 BBl T Rl ey R
5,62 ?'C;W' i e))/éilfggrg(dr%ics(iﬁkérhw@zﬂ\d)alkﬁw (c¢t:5mm¢m QOYCMitkoxyo(C3-0( V)
1a)cycioalkyl, (Ce-Ca)aryl, 4- to 14-membered cycloheteroalkyl, or 5- to 14-
membered heteroaryl, wherein each of said chemical moieties are optionally
15 substituted by one or more substituents each independently selected from
halogen, hydroxyl, (C1.Cs)alkoxy, amino, (C1.Cg)alkylamino, di-((C1-
Ce)alkyl)amino or cyano; and
R? is H, or a chemical moiety selected from (C4.Cg)alkyl, (C-Cg)alkenyl,
(C2.Ce)alkynyl, cycloalkyl, aryl, heterocycloalkyl, aryl-(C1.Cg)alkyl-, (C1.Ce)alkyl-
20 aryl-, or diaryl-(C.Cs)alkyi-, where each of said chemical moieties is optionally
substituted by one or more substituents each independently selected from
hydroxyl, cyano, nitro, (C1.Cg)alkyl, (C2.Cg)alkenyl, (C..Cg)alkynyl, (C1.Cg)alkoxy,
(C,.Cs)alkenyioxy, (C..Cs)alkynyloxy, halogen, (C1.Ce)alkyl-C(O)-, -C(O)OH,
-C(0)-0O(C4.Cg)alkyl, amino, (C1.Cg)alkyINH-, di((C1.Cs)-alkyl)N-, (C1-Cg)alkyINH-
25  C(O)-, di({C1-Ce)alkyl)N-C(O)-, (C1-Ce)alkyl-C(O)-NH-, (C4.Cg)alkyl-C(O)-N((Cx.-
Cs)alkyl)-, (C1.Cg)alkyl-SO,-NH-, (C.Cg)alky!-SO,-N((C1.Cg)alkyl)-,
(C+-Ce)alkyl-S-, (C1.Cg)alkyl-S(O)-, (C1-Ce)alkyl-SO5-, NH2-SO,-, (C1-CglalkyiNH-
SO,- and di{(C4.Ce)alkyl)N-SO,-, where each of said (C1.Cg)alkyl, (C2.Cs)alkenyl,
and (C..Cs)alkyny! moieties are optionally substituted by one or more
30 substituents each independently selected from halogen, hydroxy!, (C1.Cg)alkoxy,

amino, (C1.Cg)alkyl-NH-, di((C1-Cs)alkyl)N-, or cyano;
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R4 is Hor nethyl; Wis NR22, 0, or S, where R22 is H, nethyl, ethyl,
phenyl , benzyl, or phenethyl; 15R5 is H, halogen, (C _C3)al kyl, or

hal o- subswototad(€zs C3) al kyl ; or a pharmaceuti cal | y acceptrarb@ossadeso

t hereof. 3. The compound of Claim2 wherein Ra and Rib are each

I ndependent |y hal ogen; or a pharmaceutically acceptable salt thereof. 4. A
conpound of Formula (1C) R2b ONH ..... 7.5. NHw__ JINRSR b O (I1C) wherein
25Rla is F;, Ribis Br or I;

or a pharmaceutially acceptable salt thereof. -

2. A compound of Formuia (IB)
R2b
s
O \NH R'la
H
) NW@
RX/N RS R0
O
5 (IB)
wherein

R' and R'™ are each independently hydroxyl, cyano, nitro, (C1.Ce)alkyl,
(C2.Cs)alkenyl, (C,.Cglalkynyl, (C1.Cg)alkoxy, halogen, amino, or (C1.Cg)alkyl-NH-;
R? s
10 (i} 3-to 6-membered cycloalkyl, where said cycloalkyl is optionally
substituted with hydroxyl, (C1-Cg)alkyl, (C..Cg}alkenyl, or (C,.Cg)alkynyl,
wherein said (C4-Cg)alkyl, said (C,.Cg)alkenyl, and said (C..Cg)alkynyl are
optionally substituted with 1 to 3 hydroxyl,
(i) (C41.Ceg)alkyl substituted by a monocyclic 3- to 6-membered
15 cycloalkyl or a monocyclic 3- to 6-membered heterocycloalkyl containing 1
to 3 heteroatoms selected from O, S or N, where said substituted alkyl is
optionally substituted with one to three substituents each independently
selected from the group consisting of halogen, cyano, hydroxyl, (C4.
Ces)alkoxy, (C1.Cg)alkyl-S-, halo-substituted(C1.Cg)alkyl, amino, (C4.
20 Ce)alkyl-NH-, di-((C1.Cg)alkyl}-N-, and (C4.Cg)alkylC(O)-NH-,
(i) (C2-Ce)alkenyl substituted by a monocyclic 3- to 6-membered
cycloalkyl or a monocyclic 3- to 6-membered heterocycloalkyl containing 1
to 3 heteroatoms selected from O, S or N, where said substituted alkenyl
is optionally substituted with one to three substituents each independently

25 selected from the group consisting of halogen, cyano, hydroxyl, (C+.
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R2b is (i) 3- to 6-nenbered cycl oal kyl, where said cycloal kyl is
optionally substituted with hydroxyl or (Cl-C6)alkyl, wherein said

(C1- Co6) alwpl20i105eq28i onal |y substituted with 1 to 3 hydr exylEP2&10i06¢659
(C1-Co)al kyl, where said (Ci-C6)alkyl is optionally substituted with
oxetanyl or 1 to 3 hydroxyl, or (iii) -N(CH3)2; Wis 0, S or N(R22), where
R22 is H or benzyl; and RS is H F, C, CH3 or CF3; 10or a pharnaceutically
acceptabl e salt thereof. 5. The conmpound of Claim4 wherein Wis 0; or a
pharmaceutically acceptable salt thereof. 15 6. A conpound selected fromthe
group consistin

O ror o LCaliexpengs ey i aratRstituga(C: Eefafkyl, amino, (C1.

0x0- 2, 3- di hydreaky NAZ & c oAk AYN- ks @ \CehalRACHS)-NH-

2-Hydroxyrreth cycl opropahesu fon

[ 7- (2-f | uor o- 4- i oddivhé@yCanikynyl-seibstituted bysa axenczygliali-Hg érwembietsdizol of 3, 2-a
Loyt di -8 91 5 3G oA hidrel il 1Y eshiBlokr Gy RLGRSRRARSH L ABHnghF! ¢
phenylsam no) - &o@hétgioaﬁamseel%c&dd’rmmcsBFNQmend sHid stbstjtotedialkymyB- y11- ami d

F? (2-f1 uér((JZASPgH% @%ﬁﬁ'\"%ﬁl‘”@h PréCl 1 “3 wlastgu%'ﬁgleﬁgﬁmgdegppg%ym 0[3,2-a

] pyridin-8-yl Ise@éﬂt@@froﬂﬂﬁu%rr@wa&ﬁmlngwq{aw@pawIhfyequl #cj d
[7-(2-fluoro-4-iod

25pheny! ani no)CEQaIK@Bh)(C4 Gelaiyl-8- halp-sybstiule(enxegalkyl amma|(Byri di n- 8-y11-am
| de; Ceg)alkyl-NH-, di-((C4.Cg)alkyl)-N-, and (C4.Cg)alkylC(O)-NH-, or
10 (v) di((C4-Cg)alkyl)amine;
R is H;
R*is H or methyl;
Wis NR%, O, or S, where R# is H, methyl, ethyi, phenyi, benzyl, or
phenethyi;
15 R® is H, halogen, (C1.Cs)alkyl, or halo-substituted(C4.Cs)alkyl;
or a pharmaceuticaily acceptable salt thereof.

3. The compound of Claim 2 wherein R'® and R are each independently

halogen; or a pharmaceutically acceptable salt thereof.

20
4, A compound of Formula (IC)
R2b
4
/S\ R1a
H
W.__~ N
Q
(1C)
wherein
25 R'is F;
R"™is Brorl:
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1- (3- Hydroxy-propyl)-cycl opropanesul fonic acid [7-(2-fluoro-4-iodo-

phenyl am no) - 6- met hyl - 5- oxo- 2, 3- di hydr o- 5H oxazol o[ 3, 2-a] pyridin-8-yll-am d
e; Wwolydrmxsescycl obut anesul foni ¢ aci d PCT/EP2010/066659

[ 7-(2-fl uoro-4-iodo-phenyl am no) - 6-

met hyl - 5- oxo- 2, 3- di hydr o- 5H oxazol o[ 3, 2-a] pyri di n-8-y1l)-am de;

30Cycl obut anesul fonic acid [7-(2-fluoro-4-iodo-phenyl am no) - 6- net hyl -

oxo0- 2, 3-di hydr o- 5H oxazol o[ 3, 2-a] pyri di n- 8-y1] - am de;

3- (1, 3-di hydroxypropan-2-y1)-N-(7-(2-fluoro-4-iodophenyl am no) - 6- net hy1-

5- oxo- 3, 5- di hydf o- 2H oxazol o[ 3, 2- a] pyri di n- 8-yl ) cycl obut ane- 1- sul f onam de;
N-(7-(2-fl uoch is odophenyl am no) - 6- net hy1- 5- oxo- 3 5 di hydro 2Hoxazol of 3, 2-

SN 7 (20t Lo - 4. L SinBiRel lodii WABRTAA E36I1S optiopally

Kr?éol(g[?l 2- a]SplbsmtdtewL\BlﬂyhYerxYld%réC&@ﬁ)B'W)\ghwaﬂb?lg(%ﬁﬁai:ﬂ@ﬂ Izsal_gd o[3. 2
-(2-fluorq-4-iado -6~ -5- 0x0- 3, 5- di hydr o- xazol o[ 3, 2-

a] pyri di n- 8- y%oﬁﬁnﬁs'ﬁ@sgwgﬂ&gﬁcﬂéhlbut ane-1-sul fonam de; or a

phar naceut i cal ly agipe(Cabb)alkyhrmwherdé eaidqC-Cilalkyl.is dpioratigpabstituted C ai m 4

wherein Wis or a phar tically accept able salt thereof. 8. A
conpound sel edﬂ'@bow 'Pﬁg‘a@% regh<Qfsti ng of 15Cycl opr opanesul f oni ¢ aci d

[ 7-(2-fl uoro- 4- |on", hRkaM no) - 6- net hy1- 5-

0x0- 2, 3-di hydro-5H-t |azol F]B kgyrl di n- 8-yl yam de;
Wis O, S or N(R? ) where is H or benzyl; and
R®%is H, F, Cl, CH; or CF3;

10  or a pharmaceutically acceptable salt thereof.

5. The compound of Claim 4 wherein W is O; or a pharmaceutically
acceptable sait thereof.

15 6. A compound selected from the group consisting of
Cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-
0x0-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yli]-amide;
2-Hydroxymethyi-cyclopropanesuifonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-0x0-2, 3-dihydro-5H-oxazolo[3,2-a] pyridin-8-yl]-amide;
20 1-(2-Hydroxy-ethyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-0x0-2, 3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yl]-amide;
1-(2,3-Dihydroxy-propyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino}-6-methyl-5-o0x0-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yl]-amide;
1-Hydroxymethyl-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
25  phenylamino)-6-methyl-5-0x0-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yl]-amide;
1-(3-Hydroxy-propyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-oxo0-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yl]-amide;
3-Hydroxy-cyclobutanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-
methyl-5-0x0-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yl]-amide;
30 Cyclobutanesuifonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-
oxo-2,3-dihydro-5H-oxazolo[3,2-a]pyridin-8-yi]-amide;
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1- (2, 3- D hydroxy-propyl)-cycl opropanesul fonic acid

[ 7- (2-fl uoro-4-iodophenyl am no) - 6- net hyl- 5- oxo- 2, 3-di hydro-5H-t hi azol o[ 3, 2-
a] pyri di nwB-2yilifsns2de; 2- Hydr oxyr net hyl - cycl opr opanesul f eoir®praeiod66659

[ 7-(2-fluoro-4-iodo-

20phenyl am no) - 6- net hy1- 5- oxo- 2, 3-di hydr o- 5H-t hi azol o[ 3, 2- a] pyri di n- 8- ylFam
| de; 1- Hydr oxyr net hyl - cycl opr opanesul fonic acid

[ 7- (2-fl uoro-4-iodOphenyl am no) - 6- met hy1- 5- oxo- 2, 3- di hydro-5Ht hi azol of 3, 2-
a] pyri di n- 8-ylFam de;

N47- (2-Fl 4-i od h | | o] 3, 2
-a] p§/r| di gorS?)alf I%ﬂ%ﬁ@@éf&ﬂ%&”&% ﬁH‘éro 4?%0&99'1%@8 222(”05

[7-(2-f] ;5)&90 43 %96:%@436@?@8%}2 @WH Cyclobutane 1—sulfonam|de

0xo0- 2, 3- ydro-5Hthiazolo 1Fam de
3- Hydr oxy cy cINbil{2figeror4- m@ophanyiamirm)(ﬁzmethydrﬁcpm$ 5dijh¥ﬁi@'r$}'l anl i no) - 6-

hyl
Oyl obut ARELRRRER AP ae b 5 o BB bedimoher e i ny 1. 5.
300;(0-52 3-di hw(bfﬁﬁhél’mamlophgn?lam]mm nhethyﬂ%yﬂﬂéa&ﬁhen lgzbhydci);adgl-oxo ) 3

opr opanesu u - - 5- 0X0- 2, 3-
(%/ ﬁydlroo quf-atzﬁﬁ"b%a;‘fyg%ﬂ‘ g]\é)gﬁ' %qgargg@jeﬁmeaglf ﬁ "f\'?fpnaceut ically
accept abl e salN ?t@fi@%4ﬁ>d%pﬁ@ﬁji5ﬂmlﬁ3ﬁmeﬂ{frl Sl cmwrsizm-wi s NH or a

phar maceut i cal accept abl e salt” t hereof onpouind sel ected fromthe
r oup cor@qagpnor%mpyndm- B-yD)-4- hm?w&sﬁ-@wﬁmmeﬂmb@t%&suifonamIde

[ 7- (4- brono- 2- eg% gej.tah

10oxo-1, 2, 3, SJtetr regwdr%ﬂg]a pltggl Bhhe |n 8- ylFami de;

Cycl olm)ropanesul f oni c acid [7-(2-fluoro-4-i odo phenyl ani no) - 6- met hyl -
0x0-1,2, 3, 5t et r Ay dr O:nd urta4Rh 2 vk i€8” of a YohhrrAltelfically

acceptable salt thereof.

8. A compound selected from the group consisting of
15 Cyclopropanesulfonic acid [7-(2-fluoro-4-icdo-phenylamino)-6-methyl-5-
oxo-2,3-dihydro-5H-thiazoio[3,2-a)pyridin-8-yl]-amide;
1-(2,3-Dihydroxy-propyl)-cyclopropanes uifonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-oxo-2, 3-dihydro-5H-thiazolo[3,2-a]pyridin-8-yl}-amide;
2-Hydroxymethyi-cyclopropanesulfonic acid [7-(2-fluoro-4-icdo-
20  phenylamino)-6-methyl-5-oxo0-2,3-dihydro-5H-thiazolo[3,2-a]pyridin-8-yl]-amide;
1-Hydroxymethyl-cyciopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-oxo0-2, 3-dihydro-5H-thiazolo[3,2-a]pyridin-8-yl]-amide;
N-[7-(2-Fluoro-4-iodo-phenylamino)-6-methyl-5-ox0-2,3-dihydro-5H-
thiazolo[3,2-a]pyridin-8-yl}-dimethylaminosulfonamide;
25 Cyclopentanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-
oxo0-2,3-dihydro-5H-thiazolo[3,2-a]pyridin-8-yl]-amide;
3-Hydroxy-cyclobutanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-
methyl-5-oxo0-2,3-dihydro-5H-thiazolo[3,2-a]pyridin-8-yl]-amide;
Cyclobutanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyl-5-
30 oxo-2,3-dihydro-5H-thiazolo[3,2-a)pyridin-8-yl]-amide; and
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1- (2, 3- Di hydr oxy-propyl)-cycl opropanesul fonic acid [ 7-(4-brono-2-fl uoro-
phenyl am no) - 6- net hyl - 5-oxo0-1, 2,3, 5-tetra

hydr o- i mwezo{1los#s28] pyri di n-8-yl1l- 15am de; PCT/EP2010/066659

1- (2, 3- Di hydroxy- propyl)-cycl opropanesul fonic acid [7-(2-fl uoro-4-iodo-
phenyl am no) - 6- met hyl - 5- oxo-1, 2, 3, 5-t et rahydro-i m dazo[ 1, 2-a] pyri di n-8-yl]-
am de; and 3- Hydr oxy- cycl obut anesul foni ¢ aci d

[ 7-(2-fl uoro-4-iodo-phenyl am no) - 6-

20met hyl - 5- oxo- 1, 2, 3, 5-tetrahydro-i m dazo[ 1, 2-a] pyri di n-8-ylFam de; or a
pharmaceutically acceptable salt thereof. 11. A pharmaceutical conposition
conprising a phienieranassifpnic aeisbidr@rfbierednigde-phegylamithipooxRtZetcor ding to
any one of: 1di® ¢hka g hat m i.cally acceptable salt thereof, and
a phar rragée"ﬁﬂrga §/'ﬁ%£c‘53%18%%]|%2"@5? gﬁ%ﬁj{’&é 12. The conpound accordi ng to any
one of cl ai ns ar-alghdrovacestically acheptaple. sathéreaf.met hod of treating a di sease,
di sorder or syndrone associated with MEK inhibition conprising the step of
adm nistering to a subject in need thereof (i) a conpound accordi ng

to any org of THedompduntOof Claink BaviEreiRUN iS AlH; or agsiepimabedticiiyt t hereof , or
(i1) a pharmaceutical conposition of Claim11l. 5 14. The nethod of Caim 13
wher ei n s%ﬁcépg\ﬂﬁ st theeeof. hunan and sai d di sease, disorder or syndr one
associated with MEK inhibition is cancer. 15.The method of C aim 13 wherein

said subject is a human and said o
10. A compound selected from the group consisting of

Cyclopropanesulfonic acid [7-(4-bromo-2-fiuoro-phenylamino)-6-methyi-5-
10  oxo-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-amide;
Cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-methyi-5-
oxo-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-amide;
1-(2,3-Dihydroxy-propyl)-cyclopropanesulfonic acid [7-(4-bromo-2-fluoro-
phenylamino)-8-methyl-5-0x0-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-
15 amide;
1-(2,3-Dihydroxy-propyl)-cyclopropanesulfonic acid [7-(2-fluoro-4-iodo-
phenylamino)-6-methyl-5-ox0-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl}-
amide; and
3-Hydroxy-cyclobutanesulfonic acid [7-(2-fluoro-4-iodo-phenylamino)-6-
20 methyl-5-ox0-1,2,3,5-tetrahydro-imidazo[1,2-a]pyridin-8-yl]-amide;
or a pharmaceutically acceptable salt thereof.

11. A pharmaceutical composition comprising a pharmaceutical composition
comprising a compound according to any one of Claims 1-10, or

25 pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable
excipient.

12.  The compound according to any one of claims 1-10 for use in therapy.

30 13. A method of freating a disease, disorder or syndrome associated with
MEK inhibition comprising the step of administering to a subject in need thereof
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(i) a compound according to any one of claims 1-10, or pharmaceutically
acceptable salt thereof, or

(i) a pharmaceutical composition of Claim 11.

5 14. The method of Claim 13 wherein said subject is a human and said

disease, disorder or syndrome associated with MEK inhibition is cancer.
15.  The method of Claim 13 wherein said subject is a human and said

disease, disorder or syndrome associated with MEK inhibition is inflammation.
10
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