1111111212121112121211212112111 *159 59* Kinase I nhibitors Useful for the
Treat nent of Myl eoproliferative D seases and other Prolif ses
Cross Reference to Related Application 5 This applicati onm"wm"@ m nm:
benefit of Provisional Application 60/850834 filed Cctob

application is incorporated by reference herein. Fietd-of- Jrhe—l%ffemﬂﬁrr The
present invention relates to novel |cinase inhibitors and nodul ator
conmpounds useful 10 for the treatnment of various di seases. Mre

parti cul ar | y, Kirnase Inhibitorsdisefud facthe iresthent ofMyleopraliferptiveBiseaseet hods of

treating di seases, and net hadd otlierBiolifeestive Difeasése conpounds. Preferrably,
the conpounds are useful for the nodul ation of |dnase activity of C Abl,

c-Kit, VEEgss RéteFence fd ReldtedApyntatibhe HER fami |y, the Raf kinase famly
and d| sease pol ynol phs .t hereof. 15 Background of .the |nventjon Segeral

menber 8 of THsPp P%S{oéuwlma%eeqeﬁm Promirealdeplicetioanpy/§95ip1HeaPeden t he

pat hogenesi Sydpl, Vi éﬁfr‘ﬁcﬂfoﬂhé fn%é@%ﬂa&ﬁ thererRitepsip! | ferative diseases and
t hus represent inportant targets for treatment of these di seases. Sone of

the proliferative diseases 20 relevant to this invention include cancer,

r heumat oi q‘«‘élétowﬂetﬁﬁ {fherosclerosis, and retinopathies. |nportant

exanpl es of "kinases Which have been shomn to cause or contribute to the

pat hogens|’1§1e(pfeseﬂtemnﬁorsmdmmo|H0E¢1Mtas{}rlhﬁiltots| alldmdah@brtmmpomdsgeeﬁﬂc f usi on

r ot ei dnase; HER f a ecept or
ki nacdD vitbi e reasnr Sioefiati tsesey Moreitafconidfe Heri T et anfyy
25C- Abl | GuElaSembsurids, nEaids adlt tefiihel €RedstNr arldy eftiode Jfi mﬂesmnw)hhbed in
cell signal transductlon Thi s ubi qui tously ex resse‘(g ki nase- - - ‘p
acti vat i orfOBpost Peeferrablyy tha comporads 257 gsefvlcf%fﬁﬁﬁw Gk A Fisese GPAVIY

oxi dat i ve oFIRBE c-Kif) VEIIFR] ﬁjemllms QIMEAN thel FOER Fdniigy, EROR AtkiRe tmkineal i zes
to the cell pl adma nenbrane, the cell nucleus, and other cellular

conpartnerwédisnﬁt,spuﬂlb’ﬁ@mhﬁéhea%qfi n cyt oskel eton (Van Etten, Trends Cell Biol.
30 (%%99) 9:179). There are two normal isofortns of Abl |cinase: Abl-1A
and Abl-1B. The N-term nal half of c-Abl |dnase is inportant for

aut oi nhi blBackgromhdtolﬁdldqnnaﬁendorrai n catalytic activity (Pluk et al, Cell

(2002) 10%evgra7}nem%%;[saclﬁl ?ne pro em klnaseh %m ﬁ)tv Ih%véa sbegnthlsear(f;r implicated in the
pathogenesis of various proliferative and myleoproliferative diseases and thus represent
important targets for treatment of these diseases. Some of the proliferative diseases

20 relevant to this invention include cancer, rheumatoid arthritis, atherosclerosis, and
retinopathies. Important examples of kinases which have been shown to cause or
contribute to the pathogensis of these diseases include C-Abl kinase and the oncogenic
fusion protein ber-Abl kinase; c-Kit kinase, ¢-MET, the HER family, PDGF receptor
kinase, VEGF receptor kinases, Fit-3 kinase and the Raf kinase family.

25 C-Ab! kinase is an important non-receptor tyrosine kinase involved in cell signal
transduction. This ubiquitously expressed kinase--- upon activation by upstream
signaling factors including growth factors, oxidative stress, integrin stimulation, and
ionizing radiation---localizes to the cell plasma membrane, the cell nucleus, and other
cellular compartments including the actin cytoskeleton (Van Etten, Trends Cell Biol.

30  (1999) 9: 179). There are two normal isoforms of Abl kinase: Abl-1A and Abil-1B.
The N-terminal half of c-Abl kinase is important for autoinhibition of the kinase domain
catalytic activity (Pluk et al, Cell (2002) 108: 247). Details of the mechanistic aspects of
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1 this autoinhibition have recently been disclosed (Nagar et al, Cel
(2003) 112: 859). The N-term nal mnyristolyl am no acid residue of Abl-IB
has been shown to intranol ecularly occupy a hydrophobi c pocket forned from
al pha-helices in the C | obe of the |Idnase domain. Such intranol ecul ar

bi ndi ng i nduces a novel binding area for intrarnol ecular 5 docking of the
SH2 domain and the SH3 domain onto the kinase domain, thereby distorting
and inhibiting the catalytic activity of the kinase. Thus, an intricate

i nt ranol ethis auointdbjtivn haverregpntlpbeandisloseh Ndganers®, Gadt 200y 12:5839). ollght about

by th t | f df
of o NebTaiyristoR iR, s feih of PPRTS et UeeRBROME B piimbpaMLA) o T ol
the Phil as@hpma}@mp@ms qoekdt Rofed] fomioaltathetitesain, thS- k]bee)f(ﬂh@&maseLSZ

1497; J.D. Rowle Natur 973),. 243:. 290) s..abnon orral
transl oca‘E“i”B@*\nl f"éﬁﬁér gﬁe%rlaé?‘%&h ali’é’t"%ehlﬂﬂd‘{‘ﬁére Pr F”gli E‘é Ygene and

t he brSEak@&HkAE{g ?ﬂ Hétﬁﬁz [ReHaf af BER) SHENGmdid éitoe e oehie cwmaabemérew protein
cal | ed bcr Dal ey et al, Science f(1990) 247: 824; M L. G shizky
et al, Prdigtortiggt and A@labntms(:tile qaghvticl ag@jiyoof therdanases  Thusetangfntricpte gy
Med. (199 11% edeQl ude the
regul at orgﬁr#rglgg%léﬁg a?‘lfeo%%gllja?gp?g néasgsdg?ﬂa}pﬁ%%#t ng%tg}o%léz 859) and
as a r esutetminahegioonst @AbHsingachp n’uﬂrenhdmguhtedéqmesf Q:ﬁbblﬁ |f@nrwglétom d

| eukem a nc n
cell s. é%s%nﬁmd?l%ﬁ%mnA%le% élfgeedn%l %S B’g?ﬁ kel %gg%@gl%'s&@%@ , and in
20% ofg paNb@alll %t W, ts‘azemu(tleé(l))ymhM% 1JD.| Rewdeyri Marurk (28D F43r B9MasThas so been

di scl osed and bee 0 I| ed t.o pe ausati.ve,of u % of

patients mor?n q;mqsg) éﬁ?@gﬁ}’%fga“? gene Tugign, brtue ‘B‘ﬁh[ y“b(ji

mol ecul e kipagsa thé\Bfeakﬁo@ﬁtsclﬁd?etregams@g?@edeemrsteaeodw@/al BeRANS hewh t o bi nd
in one of "three wa the reported inhibitors interact with the ATP

bi ndi ng dgﬁiﬁdlbcbf\b{«’e Chd?ql%eﬂsqlst@“ﬁ'ﬁd(’e%?@} 24% §éfrMel s Gishigkp ¢t FofifAst i ng with
ATP for ogeHPANGYsei qgﬁ,? wgﬁﬁwlstv@gss haveabgenss %%)hlsadlsgg) aTgepar at e
hydr ophobi ¢ region prot € n known as'the G'i n-conformati on"”
pockeﬂs abd—Abllﬂntlompm:s dhmtbmmesthewgutamrbmdlstob’lmwltﬂ@ Nagrgbmai n and
the "DFG i i f Raf

i masee. c2hBAGRENAT D P i EhesuFRAFRRR: BRGRbiclil Anichbe] Siie

(2002) 8: n@%ﬁ}lﬂﬂ&aﬂua (EMB}; CNIL iet nzlligndday oEpluri@genthematopoiBiiarjerbiceltsover y

&
Devel opne 004) 600-616, Dumms, J. .et al. 20030 2 AI. 0( 2003) ;
Dunas, %%ngﬂ fOHV\Bf@@faghlsIS Sgqn 1p %d@?‘JPHEFPHS With, é@ﬂ‘"@ 9@% (2004)
116: 855 @RHA- acute lymphdehii® ldakaﬁiacaAlpyss iR esisodioRn Idaglkal el ms h%entom‘mn
activation/deacti vafl on_nmechani sm wherei n a, speci flé] activation | oop

sequeR@e Hrkadie beingsasatpiesf #p o Hi%hakratice’s withagule iymphogyiadegkegyia  he sane
protein which if, &e@aw 6F sthali afoléche ﬁmsaqmnaqm ik hRACKSH CFRRdAWRe
200380110049 for turther details). Such binding occurs when specific am no
acid 5 rebpasbewnfo bindinaneiof duewtiayso dfestefdheisapreddghibisers énterag vethyhe
phosphoryl aftlibqlqdmé)é(%rg ﬁ@le agtqver\%lt%'aﬁéﬁéltﬁlgp ffé@&ebgpé eﬁﬂ%%thtm Retivation
Iooplnto he Sw Fesul ts 1 R & confof mati on ange of the
protein i ntaanpmt@ &hemehmmcurmhémmp shbwma trobikdi ta yaﬂ:paraﬂc hﬁdenbphobm@ng?S 282) .
10 Su r thelnventlo “ .Co unds of t rLe nt, on find
utili ?gﬁ i ﬁf PPN, 85 h?B‘e“’rlB?CgF?’f‘a? X \chl%f?saglgssgs, Kaev ba%n cancers
and especkidviy t wigh t@admertne IATH Wit and th@t“UHGﬁnt-(mdfch'mmmi”l gcmkeﬂ:

mel anomas, gl i obl astomas, ovarian cancer, pang e(gtl c cancer, ostate
cancer, | Engmplansnsedic tpirhiitory gfRek kinases gmebe foun é‘?%°w’€§?rv‘i’€éfl WE§i nonas,

15 thyroi thaﬁ;%@&ncapba%a@b@zm 226908 mﬁ{alsdJ TeM&YDrCz&)%ﬁDOﬁﬂFdh zs lﬂrﬁg
nyel oproliferative diseases, chronic rgle ogenous | eukem a
t

lyr nphocyﬂl@ov@:uk-"erﬁeatelomﬁer(zﬁ?%ﬂorﬁo@ 1pePamASY . ¢f 96rWEY %003|9§§ﬁz|3|é}y
thyr ok gi@p%{ﬂnasf'?“eﬁm{n}o @9&1455%19  8hd WIS pie! LOBR Cell (2004)

hypere03| IT°c syndrong, gastr0|nte | strofml tlnors, colonic
cancers, d¢@HﬁESﬂVseases characterized by hyperprollferatlon | eading to
inndness 20 including various retinopathies, i.e. diabetic retinopathy and

age-rel ated macul ar degeneration, rheumatoid arthritis, asthma, chronic
obstructive pul nonary di sorder, human jnflammation, rheumatoid spondylitis,
ostero-arthritis, asthmma, gouty arthrl%ls sepsi s, septic shock, endotoxic
shock, (}an}negatlve sepsi s, toxic shock syndrone, adult respiratory

di stress syndrone, stroke, reperfusion injury, neural trauma, neural

i schem a, 25 psoriasis, restenosis, chronic obstructive pul nonary di sease,
bone resorptive di seases, graft-versus-host reaction. Chron's disease,
ulcerative colitis, inflammatory bowel disease, pyresis, and conbinations

t her eof a dlsease caused by C- AbI Icinase oncogenlc forns thereof
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30 pol ynorphs thereof, c-Kit kinase, oncogenic forns thereof, aberrant
fusion proteins thereof and pol ynorphs thereof, FIt-3 kinase, oncogenic
forms thereof, aberrant fusion proteins thereof and pol ynorphs thereof,
VEGFR | dnase, oncogenic forns thereof, aberrant fusion proteins thereof and
pol ynor phs t hereof, PDGFR ki nase, oncogenic forns thereof, aberrant fusion
proteins thereof and pol ynorphs thereof, c-MET | dnase, oncogenic forns

t hereof , aberrant fusion proteins thereof and pol ynorphs thereof and a 5

di sease caused Pbysido@Eﬂyl. dilmsee are m:g)@m dyf ar erenmoére ragti¥ationddeactizationf usi on

roteins thereof an h f f.erred
ICI%nbodl nment&e ﬁll%glﬁrgﬁ aoiyﬂngl&%c?g%vapglﬂ)? Squ%ﬁ ﬁ%%%\%s(r% P r%tgﬁcﬂgr%gﬁthgs and
noi eti es tspeifaodockéiamabe yahe/protedf ﬁhﬁh mefbarebWasrﬂlagmuﬂedoanor pozket (see

vl ooct ady S0 for ithenBriatah ubH Bipdingoeuss Sihen faseihe g acid

bi cycl @[ 2.1&sidko 6 @RYActivation B P48 @ndcﬁﬁéi‘lr for ta@alﬁﬂw Bf ipREsph&rYlafibh, idaabRN ne and
i odine; Aryl refers to nonocyclic or fused bicyclic ring systens

char act er ioF @etrq@ylau@ o hindiag pof the %Cé‘t’?tlﬂﬁ‘slo?mré?ré@q &‘Vlf@;‘)P%Hﬁrféﬁméﬁ%ﬁg t he
ring carbg f | e | rings
are taken ?r omp an Ch%%aphtigll%%? gﬁ gﬁgﬁﬁ%ﬁ%@&b qu %ﬂﬁéﬁahaﬁﬁlyndanyl
Heteroaryl(109éﬂé5-§82)o monocyclic or fused bicyclic ring systens

characteri zed by delocalized TC el ectrons (aromaticity) shared anong the
ring carbon or heteroatons 25 including nitrogen, oxygen, or sulfur of at

| east 10ne Snm:hﬂgrmlthe:hﬁﬁnﬁmt erocyclic ring; het eroaryl ri ngs are taken

from but not mted to rr en oxa IyI
i soxazol yl , sy of ﬁ%ﬁ ?éﬁ"ylm"eﬂé?%zﬁ}’é/l Hl&%a %‘Tea azonI

triazolyl ,hygabfoﬁfé?étwle dlslé)ﬂe*s Ohimaliddy éanbarsl hlﬁWéspe@M[}aEdrﬁBH canaafg mammgyl
triazinyl, 1ndolyl, |ndoI|nyI I soi ndol yl, isoindolinyl, indazolyl,

benzof ur akyh nobEmSEE Hp eRgfienanie nTstanEs | sicblagomete Y8EH 43P MpACIEatic
benzoxazol asp %f—zgza@&@a%eé azo% ca&a@ e QX %@éﬂ'kﬂr%‘?'&éﬁc’é&t hir@zacHicinomas,

benzi m dazo enzim onyl,” benztriazolyl] im dazopyr| di nyl,
pyraz dlSopyhyrmdngdncer metastasis of primary solid tumor secondary sites, myeloprollferatlve

| azor oMMk O btbuid MhRRLGRE! Hhikéhnil Mh8RE! WA e, other
oxazol onopwdajmi;&rauwﬂmmdbmpyapmhmyhyrbslod:alnc':im,cr;mylrsimﬁllngdll tung azandeopyri di ny
I,

mesothelioma, hypereosinophilic syndrome, gastrointestinal stromal tumors, colonic
cancers, ocular diseases characterized by hyperproliferation leading to blindness
20  including various retinopathies, i.e. diabetic retinopathy and age-related macular
degeneration, rheumatoid arthritis, asthma, chronic obstructive pulmonary disorder,
human inflammation, rheumatoid spondylitis, ostero-arthritis, asthma, gouty arthritis,
sepsis, septic shock, endotoxic shock, Gram-negative sepsis, toxic shock syndrome, adult
respiratory distress syndrome, stroke, reperfusion injury, neural trauma, neural ischemia,
25  psoriasis, restenosis, chronic obstructive pulmonary disease, bone resorptive diseases,
graft-versus-host reaction, Chron’s disease, ulcerative colitis, inflammatory bowel
disease, pyresis, and combinations thereof, a disease caused by c-Abl kinase, oncogenic
forms thereof, aberrant fusion proteins thereof and polymorphs thereof, a disease caused
by a Raf kinase, oncogenic forms thereof, aberrant fusion proteins thereof and
30 polymorphs thereof, c-Kit kinase, oncogenic forms thereof, aberrant fusion proteins

thereof and polymorphs thereof, Fit-3 kinase, oncogenic forms thereof, aberrant fusion



i m dazopyri mdinyl, pyrazol opyrimdinyl, imdazol onopyrim dinyl,

t hi azol opyri di m nyl

t hi azol onopyri m di nyl , oxazol opyri di m nyl , oxazol onopyrim dinyl, 5

i soxazol opyri m dinyl, isothiazol opyrimdinyl, triazolopyrimdinyl,

di hydr opuri nonyl, pyrrolopyrimdinyl, purinyl, pyrazolopyrimdinyl,

pht hal i m dyl, phthalimdinyl, pyrazinylpyridinyl, pyridinopyrimdinyl,
pyrirnidi nopyrimdinyl, cinnolinyl, quinoxalinyl, quinazolinyl, quinolinyl,
i soqui nol proydins thetebfilaad | pryymorblen frediofx YEGFBe kinasso tancegeoici faemg thereoft ri onyl |

di hydr oqui,nol i nyl, tetrahydroqui nolinyl, .10 r .

di hydr oi sﬂ%fﬂﬁaﬂtoﬁwo,ntW'emy%ﬁggﬂﬁipﬁ%oms, %lgm%ap%%?%ﬁl?ag%’ngggg?%pi nyl ,
benzoxapi fixhs tRRshfPARAGNFSPH BYdtéinditietd and bylymbshe tiserdod, ¢MEICYimhseC i ngs
cont ai ni ng carbon and heteroat o _taken,frgg%o n, nitrogqe or, sul fur

en, n,
and wher ePRFogeRs formg theseofqphegany fusiay proteiny Wereph#d Ralypemiy hFed) 2963 shar ed
among & heglifg Ged Y QIHERNGHRA! P gedlE fRIRCHEIeYE, dbbhas fusled Pasgteinbut are
not lim teé to, oxetanyl, azetadinyl, tetrahydro-furanyl, pyrrolidinyl,
oxazol i nythereokandmiolymarphs themefazol i nyl , thiazolidinyl, pyranyl, thiopyranyl,
t et rahydropyranyl, dioxalinyl, piperidinyl, norpholinyl, thionorpholinyl,

t hi onor phol i nyl S-oxi de, thionorpholinyl S-dioxide, piperazinyl, azepinyl,
oxepi nyl , Ddscaiption oy the Rrefepeed/Embeadichentsnot r opanyl ; 20 Pol y-aryl refers to
two or nore nonocyclic or fused aryl bicyclic ring systens characterized by
delocalized it electrons (aromaticity) shared anong the ring carbon atons
of at 16 eashe RNBwaERd2eGWEbhLrefcr ROvatdoas &intpouhds dnid aghetizoteaiofied therein are
optionally linked together; 25 Poly-heteroaryl refers to two or nore
rnonocyclic or fused bicyclic systens characterized by del ocalized it

el ect r ons chaLyENI | Gy to ThBER iSOkt REmI Eydbpfedyl) OfycRbutyBt @rclb?éxﬁm
C

i ncl udi ng nitrogen, oxygen, or sulfur of at |east one,carboc& ic or
het er ocyc kyadohexylg cygheheptanyh srclpactagyl, aerhozanyk dothvssyl: higrclolpLicskavk y | i nked
t oget her, mpﬁ J t, . one of 30 the nmonocyclic or fused bicyclic rings
of the po y-léﬁgﬂ%gf§+£§§éten1is taken from heteroaryl as defined broadly
aboveland the other rings are taken fromeither aryl, heteroaryl, or

het er ocyc as_def] ned broadl.y _ab : - heterocyclyl refers to two or
nore nmono Feresye k‘{}iueoﬁ'n%icglgjc F’é%ré)l]}{ﬁa ag‘ygisot&enlrg}t

Aryl refers to monocyclic or fused bicyclic ring systems characterized by delocalized 7
electrons (aromaticity) shared among the ring carbon atoms of at least one carbocyelic
20  ring; preferred aryl rings are taken from phenyl, naphthyl, tetrahydronaphthyl, indenyl,

and indanyl;

Heteroaryl refers to monocyclic or fused bicyclic ring systems characterized by
delocalized T electrons (aromaticity) shared among the ring carbon or heteroatoms
25 including nitrogen, oxygen, or sulfur of at least one carbocyclic or heterocyclic ring;
heteroaryl rings are taken from, but not limited to, pyrrolyl, furyl, thienyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl,
triazolyl, tetrazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, triazinyl, indolyl,
indolinyl, isoindolyl, isoindolinyl, indazolyl, benzofuranyl, benzothienyl, benzothiazolyl,
30 benzothiazolonyl, benzoxazolyl, benzoxazolonyl, benzisoxazolyl, benzisothiazolyl,

benzimidazolyl, benzimidazolonyl, benztriazolyl, imidazopyridinyl, pyrazolopyridinyl,



5 contai ni ng carbon and heteroatons taken from oxygen, nitrogen, or sulfur
and wherein there is not delocalized it electrons (aromaticity) shared
anong the ring carbon or heteroatons wherein the rings contained therein
are optionally linked, wherein at | east one of the nonocyclic or fused
bicyclic rings of the poly-heteroaryl systemis taken from heterocyclyl as
defi ned broadly above and the other rings are taken fromeither aryl, 10
het eroaryl, or heterocyclyl as defined broadly above; Lower alkyl refers to
strai ght oniddmopwidicylai nﬂmo@midiyyls, thiazolButywtridingt,ed dxpzatepynidioyl,on wit h

a noi ety refestoth fact t rther,substitue attached to
Ehe ot ot gagam bl aeve Bt onsehEtRa S, dh o adivt
enbraces phidnzop9aumidied] pyraAtsBAitading, &aﬂdmlmwmﬁ{dynyusmﬂzmpﬁrmml kal i

nmetal salts of free acids and to form dition salts of {ree bases, The

nature of tidelosgpPYrimidiogh crit i CHAZOIRYBIREY: t hat i ¢ OFgolonopynmidinyl,
phar rra§euwoszﬁolo\syaﬁ&ﬁ,9}1ahkamaﬁnb;sﬁm&inﬂhamaswﬂﬁai gv d#QdRpERRID! e acid
addition salts may be pr epare froman’i nor%anl C acl roman or ganl Cc

aci d. Examprdepxsimidiagh i prsinghini pyragolepyrigidin ydmbtmll@%dYb pithelapidinn. c |
hyd d b d. Apps t
oF gani o abrEbpbkiginAe. OB fincpibntiing, ShhRRATRARaRGL ©. ARRUARL 2 ©

aryl al i phqtlihoxaliayﬂd Iqemembmybl yiuinoGmylai soquinalanyh oxphttiatazewyl, dsbeazndiazyl, f oni ¢

aci ds, are .formec, etic, ,.prLopioni uecci ni

gl ycoI i c ‘g‘? ﬁnghnel g’? rHonyle i ¢, P ﬁ'éqqf“@?l“g’fl’t ric, 3%’€§¥‘§P%“m‘§i"é{§ur oni c,
mal ei ¢9 f difgddofsoquiiiély i C, te&ﬁl’@ﬂfdlscﬁgumglm;ﬂ,am bendoenphiyl;, abénzodinteping],
nmesylic, stearic,  sal hydr oxybenzoi ¢, phenyl acetic, mandeli c,
enboni ¢ (B%H‘FB?‘WY’ flhﬁgﬁ—? f/ et hanesul foni c, 2-hydroxyet hanesul f oni c,
benzenesul f oni c, pantothenlc t ol uenesul foni c, 2-hydroxyet hanesul f oni c,
sulfanilic, cycl ohexyl am nosul foni c, al geni c, 303-hydrox butyr| C

gal act ar i Eetorrryelyl eaérs to FosoeHslie ringy Ferinias sAterEBd Heterogion. t Bbl e
salts of o] tallic
salts andg%f% %{Igge% ﬁﬁﬁﬂk@%e&g%? :.aﬂr;'érii %1 q@é?@?fdhg&ggﬁeg@?dﬁc? gﬂﬁm ut are
not | ilfn telchrécbam tlnprru@t ertsdnkad heteredtans;( deergeytisl) risgl ihelpdag lbuabrenetear t h

net al (gr Ha and .ot hysj ol ogi cal ept ahl e. net al uch
salts can B)éte%%@x'rt P G =Ry Y dIR SRag S aorayRinbe, um
sodi um anehiZiolifyl, H&Bmﬁﬁﬁdpﬁh%ﬂhi@pﬁ@hﬁsteﬁﬂ{yd%yfﬁﬁﬁdfoﬁﬂfﬂyprp'ufé&ﬁiﬁyﬁm nes,

secondary 5 am nes, tertia ary am nes and quat er nar annnoni um sal t s,

i ncl udi ngmMorPhelipyl, tb’toé??ﬁ%t}%lﬂi’lnéhmﬂlo&lwp r Rro¥ede, ¢ thiomornlokiayl h§rddﬂ’ﬁ%| um
N, N1-di be ﬁ%}ﬁfn yla%@% e?Lng,Frtﬁggﬂgp%ndﬁ&%ﬁ% Idl et hanol am ne,

et hyl ened am n and procaine. 10 The term
prodriédg refers to derlvatlves of active corrpounds which revert in vivo into

rodr 33 | conpounds |
be-eat er i PPRE P 4Tre % Y s s Bk o Bl el B, YERTL2, (o

in VvVivo tohdradt@ized thy ﬂ&@cahaédomewctrcnsacmanétimirm st&ai Eﬁmm@yl&r riftg caﬁ:lon J. Med.
Chem 2004, 47 10} 2393- 2404 _.and Loren2| et. al Phar m EX{)
Ther peut i @9ms @5 leagpae sarbacycle ringyyhsyen thegings F?W'@Pedag’ﬁ’@& argopiepally nvent i on

- Corrpounqigkedl\(gégﬂqg;ls Preparations and Adducts The invention includes
corrpogg\ds of thé fornula la: 3z6h

Poly-heteroaryl refers to two or more monocyclic or fused bicyclic systems characterized
by delocalized &t electrons (aromaticity) shared among the ring carbon or heteroatoms
including nitrogen, oxygen, or sulfur of at least one carbocyclic or heterocyclic ring
wherein the rings contained therein are optionally linked together, wherein at least one of

30 the monocyclic or fused bicyclic rings of the poly-heteroaryl system is taken from



A Ela R3 R3(22 wherein Q and 2 are each individually and

I ndependently selected fromthe group 20 consisting of N and C Z6, provided
that both QL and @2 are not sinultaneously CZ6; El is selected fromthe
group consi sting cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl,
pyrrolidinyl piperidinyl, phenyl, thienyl, oxazolyl, thiazolyl, isoxazolyl,
| sot hi azol yl, pyrronI pyrazolyl, oxadiazolyl, thiadiazolyl, furyl,

i m dazolyl, pyridyl, g®r|n1d|nyl and naphthyl and wherein the EI ring is
substit ut hn:lemmh a9 rdeﬁmd adly Rbeverané tthe ethen dingh areefaken OMERithar Agyl s

substitut %% popgﬁmﬁéﬁgﬁag th %b mehereln Ais selected fromthe

group con car |, pyrrolyl, furyl, thienyl,
oxazol yl, thlazolyl |soxazolyl |soth|azolyl inidazolyl pyrazol yl,
oxadi azol triaz tetra

thladl ol yl azi,n r|da2|n I
R Vool Sest o e pr morg, FBbsthe ' fusb BREVIY bne BYSGREZ Y
t he grS)Upc&f?aﬂﬁlh? TchﬁBGn @fld ﬁh’téﬂ’o@io)ﬂs talfdﬂrﬁ‘drn ok?geﬂ[lﬁhogﬁ% A GhIfr, anB tWwleaso| vl ,
i soxazol yl, isofhiazol i m dazol yl érazo yl, oxadi azol yl, thladlazolyl

triazol yl thereeisr a(ztodﬁ}fvca?/mﬁr Ez¢1ﬁ§ﬁll0rls fgromaticityn shared ramosE e gy FBRTOF . and
pyrim dinyl, P%ﬁaﬁh%refu‘r'ﬁ%gm% Cc%ﬁ alfed Qﬁ&% Fa?(f Xﬂ:tlotsnglgf}ﬁgnl%édo%teﬂﬁn ST104LP

consisting 0O I'sol n I hyl, 1 ndazol yl,
benzof ur anyd of tb:emmmdyclmgﬂ fpsetdé:nmhh nag&mfythq pqurhbtemml h}'miSdnlydﬂ from

benzoxazo X nzi so zoI ben2| h| I

benzi m da%ﬁ??yc?ﬂ chl ﬁ%‘g%aﬂwy? V%é‘ﬂi?‘ﬁ Wgs ar?n £V, o%b;ngle\éd] ya]ryl
pyraZ@bOpﬁamdmﬁybrhﬂ&bdﬁﬁﬂh@ﬂﬂhﬁﬁm&mﬂwhmomh|azolopyr|d|nyI

t hi azol onopyri di nyl, oxazol opyridi nyl,

oxazol onopyri di nyl, i soxazol opyri di nyl, i sothi azol opyridinyl, triazol opyridiny

|, i m dazegye) dityd kéwﬂs to S04 Of PN LRINEY -CAaDdydazol onopyr i ni di nyl ,
t hi azol opyri di mnyl,
Substituted in connection with a moiety refers to the fact that a further substituent may be

15  attached to the moiety to any acceptable location on the moiety.

The term salts embraces pharmaceutically acceptable salts commonly used to form alkali
metal salts of free acids and to form addition salts of free bases. The nature of the salt is
not critical, provided that it is pharmaceutically-acceptable. Suitable pharmaceutically-
20 acceptable acid addition salts may be prepared from an inorganic acid or from an organic
acid. Examples of such inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric,
carbonic, sulfuric and phosphoric acid. Appropriate organic acids may be selected from
aliphatic, cycloaliphatic, aromatic, arylaliphatic, and heterocyclyl containing carboxylic
acids and sulfonic acids, examples of which are formic, acetic, propionic, succinic,
25 glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric,
pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, stearic, salicylic, p-
hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic,
ethanesulfonic, 2-hydroxyethanesulfonic, benzenesulfonic, pantothenic,
toluenesulfonic, 2-hydroxyethanesulfonic, sulfanilic, cyclohexylaminosulfonic, algenic,
30  3-hydroxybutyric, galactaric and galacturonic acid. Suitable pharmaceutically-acceptable

salts of free acid-containing compounds of the invention include metallic salts and organic



15 thiazol onopyri m di nyl, oxazol opyridi m nyl, oxazol onopyri m di nyl,

I soxazol opyri mdinyl, isothiazolopyrimdinyl, triazolopyrimdinyl,

di hydropurinonyl . pyrrol opyrimdinyl, purinyl, pyrazol opyri m dinyl,

pht hal i m dyl, phthalimdinyl, pyrazinylpyridinyl, pyridinopyrirnidinyl,
pyri m di nopyrimdinyl, cinnolinyl, quinoxalinyl, quinazolinyl, quinolinyl,
I soqui nol i nyl, phthal azinyl, benzodi oxyl,

20benzi sot hi azoline-1, 1, 3-trionyl, di hydroqui nol i nyl, tetrahydroqui noli nyl,
di hydr oi seajtsi Moteyprefertd mbytlicsaltsoigeinde bungk pbe}imibaizmpaipplyobrim abkelimzetd pi ny|

DenoXD! ki PSR ER i comun ) b B BB SRR Bl o oor v

pyr Idm d: n|Ydeth‘I§ Sﬁ%ﬂaﬁ?’ banlﬂ%ﬁidﬂlfidlﬂfdlilmmlgm Jelciund, Imltlﬁilﬁl miammuﬁltlpdtgswhn
I mdazolyl pyrimdadiny oxazo pyrlm L ny sot i gzo rrmal
pyrazol yl godiemiaad e, P eﬁeéﬁgrs P%HscﬁaM’Ff%dﬁ dronyp %.Sﬁsﬂnggry

thi adi ﬁzoﬁﬁmﬂ')éE'tEPtlgfy'Munes%ﬁQﬂ%h@W AhbAThisBY, including in part, tromethamine
di oxot hi onor phol'i nyl pyri m di nyl, t hi onor phol i nyl pyri mdinyl; (5 A is

a heter ocylmﬂwlalmakéﬂrd-NdmmYﬂ@ngmauw %Nédrb@nm@tmene&lemmwhloran@wm,ny|

t et rahydr n r | y onI
pyranyl , '?(jidgl@ ?!ﬁ%??ﬁl&t&g{tl?gh;;}g{ryleg%%% lhgdlh-no a I ny %éaé}l%iué?mlgézﬁh Y

nmor phol i npchamhl or nor phol i nyl, thionorpholinyl S OXI de, thionorpholinyl
S-di oxi de, pi perazinyl, azepinyl, oxepi nyl, 5di azepinyl, tropanyl, and
honot ropanyl; The A ring is substituted at any substitutable position with
one Al10NDITRE YermWiedrg Fefés to derbatiestofdetiveordnipoandy I’vﬂﬁq‘h neoms istivonitothe A2, A3
and A4; 10 A2 s selectedfromth rpu consi sting, o

(Z3) 1. qt1v§)fgrm F@r@ﬁtamp & 3 §5u' oxyic actd 50 OF 85 actyvg d(%ﬁ“iy be eftﬂyj‘:td 0-\z4, \,

Rz3 % create a prodrug, and the ester is subsequently converted in vivo to revert to the carboxylic
acid form. See Ettmayer et. al, J. Med. Chem, 2004, 47(10), 2393-2404 and Lorenzi et. al,
J. Pharm. Exp. Therpeutics, 2005, 883-8900 for reviews.

15
1. First aspect of the invention — Compounds, Methods, Preparations and Adducts

The invention includes compounds of the formula Ia:

e //“"
3

wherein Q1 and Q2 are each md1v1dually and 1ndependently selected from the group
20  consisting of N and C-Z6, provided that both Q1 and Q2 are not simultaneously C-Z6;

El is selected from the group consisting cyclopropyl, cyclobutyl, vcyclopentyl,
cyclohexyl, pyrrolidinyl piperidinyl, phenyl, thienyl, oxazolyl, thiazolyl, isoxazolyl,
isothiazolyl, pyrrolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, furyl, imidazolyl, ‘pyridyl,
25  pyrimidinyl and naphthyl and wherein the El ring is substituted with one or more R16

moieties and wherein the El ring is substituted with one or more R18 moieties;

wherein A is selected from the group consisting of phenyl, C3-C8carbocyclyl, pyrrolyl,
furyl, thienyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl,



"--\N, Z3\ NH z4-5"' zi-tA .-t-- NON-N Z4NzZ3 Z3Z4 A3 is selected from

the group consisting of A4 is selected fromthe group consisting of and
wherein the synbol (**) is the point of attachnent to the A ring of formula
la; and wherein -- indicates either a saturated or unsaturated bond; the A
ring is optionally substituted with one or nore R2 noieties; X2 is selected
fromthe group consisting of Cl-C6 alkyl, C2-C6 branched al kyl, and a
direct bond wherein El is directly linked to the NR3 group of formula Ia;
X3 is sel ecdedolfl, dieditwlyy wiapolvlo tetrazalyingyrafinyl Opyrlpzinyl, tiazinylp pyaiipyl; - |
-S-(CH2)"-, . ... -0-(,CH2)g-0-, -0-(CH2)g-NR3-, -N(R3 )-(CH2)g-MR3 ) -,

- (CH2) n- NPW‘W‘:G?QF("-(W) "- N(R4) - O(=0) (CH2) n-, - (CH2)"-C(=0) N(R4) -,
-(CH2) p-, C2-05al kenyl, C2- C5al kynyl, and C3-C6cycl oal kyl and wherein the

carbon atagns of -(CH2),-, = 2)g-, - CH2) p- - Q5al ,
o oo iy Tt feistoRnd tifen, ey Gat ensare BLBETIY Bk PO MGy o
CL- Coak kY ihiazolyl, Yeoxadoiyl 2nébthiZzolyle iddiholyT) dpaeamgntdxydiandyl| asjedaidlyiel y

selected fromthe group 5 consisti ng of 0 and 11%; each Z2 i s independently
J

and i ndi virisgely). {etrgenlle praazinylopyridaainys Blapingle AFIdIRYLApd pyrimidinyl;

G2 is a fused bicyclic heteroaryl taken from the group consisting of indolyl, indolinyl,
isoindolyl, isoindolinyl, indazolyl, benzofuranyl, benzothienyl, benzothiazolyl,
10  benzothiazolonyl, benzoxazolyl, benzoxazolonyl, benzisoxazolyl, benzisothiazolyl,
benzimidazolyl, benzimidazolonyl, benztriazolyl, imidazopyridinyl, pyrazolopyridinyl,
imidazolonopyridinyl,  thiazolopyridinyl, thiazolonopyridinyl, oxazolopyridinyl,
oxazolonopyridinyl,  isoxazolopyridinyl, isothiazolopyridinyl, triazolopyridinyl,
imidazopyrimidinyl, pyrazolopyrimidinyl, imidazolonopyrimidinyl, thiazolopyridiminyl,
15  thiazolonopyrimidinyl, oxazolopyridiminyl, oxazolonopyrimidinyl,
isoxazolopyrimidinyl, isothiazolopyrimidinyl, triazolopyrimidinyl, dihydropurinonyl,
pyrrolopyrimidinyl, purinyl, pyrazolopyrimidinyl, phthalimidyl, phthalimidinyl,
pyrazinylpyridinyl, pyridinopyrimidinyl, pyrimidinopyrimidinyl, cinnolinyl,
quinoxalinyl, quinazolinyl, quinolinyl, isoquinolinyl, phthalazinyl, benzodioxyl,
20  benzisothiazoline-1,1,3-trionyl, dihydroquinolinyl, tetrahydroquinolinyl,
dihydroisoquinolyl, tetrahydroisoquinolinyl, benzoazepinyl, benzodiazepinyl,

benzoxapinyl, and benzoxazepinyl;

G3 is a non-fused bicyclic heteroaryl taken from the group consisting of
25  pyridylpyridiminyl pyrimidinylpyrimidinyl, oxazolylpyrimidinyl, thiazolylpyrimidinyl,
imidazolylpyrimidinyl, isoxazolylpyrimidinyl, isothiazolylpyrimidinyl,
pyrazolylpyrimidinyl, triazolylpyrimidinyl, oxadiazoylpyrimidinyl,
thiadiazoylpyrimidinyl, morpholinylpyrimidinyl, dioxothiomorphelinylpyrimidinyl, and
ﬂliomorpholinylpyﬂmidinyl;
30



hydrogen, aryl, d-Céal kyl, C3-C8carbocyclyl, hydroxyl, hydroxyd -Cséal kyl -, -

cyano, (R3)2N-, (R4)2N-, (R4)2NCl-Co6allcyl-, (R4)2NC2-Coal kyIN(R4)-(CH2)n-,
(R4) 2NC2- 10 CbalkylO(CH2).-, (R3)2NC(0)-, (R4)2NC(O0)-,

(R4) 2NC( 0) C1- Coal kyl -, carboxyl, carboxyd -C6 al kyl -, d -C6al koxycar bonyl -
C - C6al koxycarbonyl d-C6 al kyl - , (R3)2NS02-, (R4)2NS02-, -SO02R5,
-S02R8, -(CH2)N(R4)C(0)R8, -C(0)R8, =0, =NOH, =N(OR6), -(CH2)Gl, -(CH2) XA,
-(CH2), 10(CH2) nGL, -(CH2)NnO(CH2)"HA, - (CH2)NR3 (CH2)n-aryl, -(CH2)NR3
(CH2) nGl, G4 Gki2) NREr@&¥2)yl 1t@i#ten Hfoni GHR) Bile@p 0¢adxsiSting 2188 pxetanyl, azetadinyl,

- ( CH2) NHS(.0) 2NHCL0O) RS, - NHS( 0) 2 - > .

(G0 N G PERBP Y. (R hieD o) SR iyl oyezclifgyh (RGO (BB o) s,

-(CH2), Oc(tﬁb{?ﬁanﬁ,n%hzﬁﬁl‘aﬁﬁlyl dioxalinl,t piperii@y)} niohstiolind, ekibmaiphslima, al ky!
further 20 substityted with one or

or alkylene noi noieties e

more O - aEamRRelii S RRiss, FomHabEH Py B r i deeainy. Seribbed 1 om
t he grgup(ﬁgﬁﬁm t {rBshnQf, afd hdehotr 1kyl, branched C3-Cral kyl,

C3- C8car bocycly hal ogen, fl uoro CBaIkyI wherein the aIkyI noi ety can be
partially or fully fluorinated, cyano, hydroxyl, nethoxy, oxo 25

( R3) 2NC( 0)

* N( Ra) S02R8™ Aﬁﬁ%édu}%%éﬁgd atu%‘gjé&%}%ﬁ 5&%?%&% Rﬁél)e EEB ShRa) 2.

- 0( CH2) , 1Gelettedbainkiie groupicdBisfiteie) 42-AOlardedd:kyl , - N( R3)(CH2)qN( R4) 2,
-0(CH2),,R5, -NR3(CH2)gR5, - C(0)R5, -C(0)RS, -R5, and nitro; 30 in the
event that Z3 contains an al kyl or al kyl ene noiety, such noieties may be
furthen susisistlditediframithe goep consistigofCl - C6al kyl s;  each Z4 is independently
and individual]y sel i

hydr oxyC2- C6 l, al koky@ oshy kyl -, _I(Ra) 20k C2- CB | &
C2- Coal kyl N( 4 €3 - ICeal ky) -l (R4) 2231 64 | K3y zfba

5 Ceal kyl -  bo &al kgxycar 1C1-

Ceal kyl N( 0) &8, hﬁ | NSRRRESTO0RS, Y ( CHEY G §

-(CH2) qo(CH2)"d, - (CH2) O( CHZ nGﬂ“ - (CH2), I NR3( CHZ nGl (CHZ)q R3(CHZ)G4

- (CH2), I NHC(JO) ( CHZ n( C(0 N ) A5 CH2) ) R5,

- (CH2) , PO( Q)RR = ( 37&( zz@bpl A5, 10 in
t he event f tal n &R Ien | ey ysuck |et| es may
be further \sdbst i {4fB8d Wt Lone o,n\rmr eNEZI @&a‘s ky lz£3+-\Neach,

i ndependent | Y. and i nd| Vi dua?l y sel eBted fromthe gr oupz‘ton5| sti n of H d-

([/23)‘ H\ /(23). (za)l /23& (23).
—(23). | -—(zs). | —(23): -~(za)t
0\/ za—(

3\—-—3 ' .\J

Z3) (23) (23)(
< / d / @ N >
WJ J ——(za), (za)t (Z3)
N N _
; 24
r\kN-J \ N /

Z4

(23
(23)| (23)|
© (7 5"23" [ e, | :
24\ C%‘, 7 and 0 '
° /N'ﬁ*o AN§o
Z4 RS Z4 O

N\

A3 is selected from the group consisting of



15 C6al kyl, branched C3-Cral kyl, hydroxyl, hydroxyd - C6al kyl, hydroxyC2- C6
branched al kyl -, d - C6al koxy, d -C6al koxyd - C6al kyl-, C 1 -C6al koxyC2-C6
branched al kyl -, branched C2-C6al koxy-, C-C6allcylthio, (R3)2N,

-N(R3) COR8, (R4)2N-, -R5, - N(R4)C(0)R8, -N(R3)S02R6, -C(0)N(R3)2,
-C(O)N(R4)2, -C(0)R5, -SO2NHR4, hal ogen, fluorod -C6al kyl wherein the
allcyl is fully or partially fluorinated, cyano, 20 fluorod -C6al koxy
wherein the al kyl |s fuIIy or partially f1 uori nated, -0(CH2)(iN(R4)2, -

N( R3) ( CH2) qN{"R4) 2z3),-10( CH2) J0- C1- *‘-O(CHZ) 1N R4)2 |- N( R3) ) CH2) q0- DC1-
céal kyl, - o CH iy Dl SN g N gsécﬁz) R5, f-(NR3), R17, -
(0)rR17, ; ) N, Gl G 251, -
(CH2), 10( "A, La(/CH2 L\L\ R3 2) n¢l and - 2)qN ’CHZ) &, 25 each
R2 is selectéd from®he gr &fp coffdi sti ngPof  Z3- SG%‘S'[I t ut?d aryl‘z”l

Z3-substi t ut §d G Z3.substi tuted G4 Cl - C6al kyl , b anched -C8al l cyl, RI19
substituted cycl \ hé Cl- (kgy (ngy g, hed
C3- Coal kyl yé’ro ?3 ZCo6al kyl -

cyano sub&f\;\ ut edhp (23)30 I|c > cffélm,nsub iRued
C3- C8car bocycryl-, (l 4) 2N kyl - (23 R4)2NC(O) substltut ed branched
C3- Coal kyl -, (R4) 2NCt0) subs 1 tut ed g?car 0 ycl vy, fI uproCl- Ceal kyl

wherein the’ %3 I I y rSpadt i a't e ,Lyano, d

- C6al koxy, i Xy nYy Il y or
partlallyf"lu ringt ed; | h R3 I's J ndepen qntl nd, iEndyyj dual I'y

sel ect ed fesgm t he g\r(znup corsest i 1§ Hzd Cowl k{T nched C3- Cral | cyl,
C3- C7cycl oal ky),, and Z3-subsfituted phenyl - each is i ndependent ly and
individually s ngct ed[from the grolip consi t(,4_3pg of Hﬂ). Cl C64al kyl ,

hydr oxyd - C6 nched 7F3- C7ay | -, branched
hyci roxyd - # 1 | cYy, r'&iched

di hydr oxy 26(, . pRDy—- A CHEY) N4R7) 2,

Yo, J -
-(CH2) 0C( B9 RS, - (CH2) 0C( 0) ORB! cIyIR;4r|*nydroxyI|s\ubst|tuted
C3- C8car bocycl y1-, al koxy substi t¥ted C3-Ccar bocycl yl-, di hydr oxyl
substi tuteéimla@&ddrdnoﬂ:lygrqpbconsmmgo(mm R17; 15each R5 is independently
and individually selected fromthe group consisting of ri rrr r rrrr ON

10



0.'J,0,"(,,D.R (L.R*4,42..0. 1 R4 and wherein the synbol WDis the -

point of attachnment of the R5 noiety; each R6 is independently and

i ndividually selected fromthe group consisting of G - 20 Cé6al kyl,

branched C3-Cral kyl, C3-C8carbocyclyl, phenyl, G, and 4; each R7 is

i ndependently and individually selected fromthe group consisting of H d -

C6al kyl , hydroxyC2- Céal kyl -, di hydroxyC2- Ceal kyl -, C2-C6al koxyC2- C6al kyl -

branched C3-Crall cyl -, branched hydroxyCZ C6 al kyl -, branched

C2- Coal koxyC2- 25 g& kyl -, 1b gnche ydroxyC2- Bl kyl -, {* Q’CHZ) gRS5,
-(CH2), C(0)R5, - (B2) A5 clyl Var oxy Bsti t ut ed

C3- C8car bocyclz]- Koy t| tu arb lyl-, dr oxy
substituted C3-E8cafbocy an - 17; e&ch R8s ndependent |y
and i ndi vi dual Y5 eet e dro 51t | MgZieks al. kyl , branched
C3- C7al kyl, fluoroQ - Ceall V\:h%‘l’ ) Al kyl ety is partlally or fully
fluori nat ed C3- C8car bocycl yl 3- substl tu’("ed phenyl , Z3-substituted

phenyl1Cl- Caal kyl
Z2-substituted
N(R3)2, N(R4)Z

,(23,23 S bﬁj‘.l tut Sk Gl Z3} §_gbst|t ftgd Gl-Cl q;@)al kyl -

o Z22-¢ S - C6 -, OH, Esal koxy,

deng nd gl ual |y sel ected
fromthe gr oup/ consi Céal kyl J branched /C3- €7al kyl ,

C3- C7cycl oal ky % Vtaa, ?__g{':ﬁﬂ MEDY-q vir (CH2) nG4; 10
each R10 is independent Fy and i pll vidbahy sebecked fra@m tzae group

consi sting of CO2H,..CORC1-CaaLkyl, -CL0)N(R4)2, OH 4Ll -C6al kexy, and
-N(R4) 2; each R13 ils@ndepe n.tly ang @ndi v s@Pect ed ‘7r”0mthe gr oup
consi sting of 715 64l , c,/ed car bo y |yl

hydr oxyC2- C7al iy & cz- 0) - 2N C(0) Cl- C6
al kyl -, carbo al ka | z2—n C6a ko o} C g
- C6al koxycar bonytaf- Cbal A ra) Cé—a-k(’ky oV,

( R4) 2NC2- C6al kyFRI( R4) (CHRY g¥1 RS- E- aI IRBy | A R43“(’C|z12) g- .}

(R4) 2N- C2- C6al ky106CH2) g-, R5-£2- Coal kyl O CH2) 1-, - (CH2), IN( R4) C( 0) R8,
aryl, aryl Cl- Coal ky2 aryl oxy @320 Coal kyl -, ar yI am noC2-Ceal lcyl-, C1
7Jc2- OBal kyl N( R4) C(0) R8, R8C(=NR3) -, - SO2RS,

-COR8, -(CH2)n CH2) n- ¢ (CH2) nQ( CH2) GL, - (CH2) nQ( CH2) nG4,
- (CH2) nN( R3) ( , and 2) NN( R3) (CH2) n(4; 25 each R14 is
i ndependently a espetti v seélected fromthe group consisting of H,

C csal I cyl, bradKchéd C3- c6¥fky®®, and C3- C7carbocycl y1;
and wherein the symbol (**) is the point of attachment to the A ring of formula Ia;

and wherein ---- indicates either a saturated or unsaturated bond;

5
the A ring is optionally substituted with one or more R2 moieties;
X2 is selected from the group consisting of C1-Cé6 alkyl, C2-C6 branched alkyl, and a
direct bond wherein E1 is directly linked to the NR3 group of formula Ia;
10 ’ |

X3 is selected from the group consisting of -C(=0)-, -O-, ~-O-(CHz)y-, -S-(CHz)y-, -NR3-
(CHz)y-, -O~(CHz2)q-0-, -O-(CH3)g-NR3-, -N(R3)-(CHz)g-N(R3)-, -(CH2)s-N(R4)-C(=0)-,
~(CHp),"N(R4)-C(=0)(CHy)y-, -(CH2)a-C(=O)N(R4)-, -(CHy),-, C2-CSalkenyl, C2-
CSalkynyl, and C3-C6eycloalkyl and wherein the carbon atoms of -(CHa)y-, -(CHa)g-, -

11



each R16 is independently and individually selected fromthe group -
consisting of O- C6al kyl, branched C3-Cral kyl, C3-C8 carbocyclyl, hal ogen,
fluoro Cl-C6al kyl wherein 30 the al kyl noiety can be partially or fully
fluorinated, cyano, hydroxyl, d -C6al koxy, fluorod -C6al koxy wherein the
al kyl nmoiety can be partially or fully fluorinated, - N(R3)2, -N(R4)2, and
nitro;, each R17 is taken fromthe group conprising phenyl, naphthyl,
pyrrolyl, furyl, thienyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl,

i m dazol y@cmmy,rcaz ozbmkenyamducazzowkynyl hioaiﬂbﬁdbxy ImathEIfa:zhdr)shbstmnMWol yl,
pyrazi nyl, pyridazi r|a2|nyl oxetanyl, azetadinyl, tetrahydrofuranyl
oxazollnym“”ﬁﬁ%ﬁﬁé 3*%&w pyranyl , thlopyranyl tetrahydropyranyl

di oxal i nyl, azepinyl, oxepinyl, diazepinyl, pyrrolidinyl and piperidinyl;
10 wherein RL7 can be further substituted with one or nore Z2, Z3 or Z4

moi et i es: VRIE i andi Naewenerehtingensndentlncandi erspachiyely etelseted drm o t BeURyr oup
consis¢in d - Coal kyl, branched C3-Cral kyl, C3-C8 carbocyclyl,
halogé% %F%%?@%ﬁk%%ﬁrﬁy wherein the al kyl noi ety can be partially or
fully fluorinated, cyan, hydroxyl, C 1 - Coal koxy, quoroO C6al koxy

vher 12 B2t BRSO RN e B o B TG 192,
cone stingor G 1 s Cﬁ“me“mmsa""“’y” S oLy e oxya ot and
al koxyal k&”%%‘d (BN l(%%)ﬁlﬁg %&b@&{; ggg%ﬁﬁ?t%%h‘é{ﬁ%gﬁb@ ’ai)é *b?i es may
cyclizg t@émﬂtﬁg@{gfﬂ C(ZU)N@(@CVQR&%NCE@)Q (?@?z!l\@(()ﬂlscﬁalﬁyl P dafbodyld; Q IS

2-6; r is provi so that conpounds of

formula | ﬁafh%rycrllﬁﬁaﬂ‘é’l' 1. 1@0@66&%‘1@Pnﬁm rruPb anlkWWOB%%:mqa’flﬁy preferred
A angalxg h?ucﬁ g\z}]gscs)% F uctdl%irigfsQEQ?Q%c gr nul aﬁme gﬁ)chon:@é) ?%GX RfZOE)Irrgl :
\ c oe/N #NOH4b—N(OR6) -(CH),G1, -(CH,),G4, -(CH;);O(CH,),G1, -(CHo)nO(CHo)nG4 -
(CH2)oNR3(CHy)y-aryl, -(CH2)uNR3(CH).G1, -(CH2)sNR3(CH>),G4, -
15 (CH3),NHC(O)NHS(O);R8, -(CH»):NHS(O),NHC(O)R8, -C(O)NHS(O).RS,
(CH2)NHC(O)(CH2)aRS, -(CH2)oNHS(O).RS, ~(CH2):C(O)NH(CH2)qR5,
(CH3),C(O)RS5, -(CH;),OC(O)RS, and -(CH3)4RS;

in the event that Z2 contains an alkyl or alkylene moiety, such moieties may be further

20  substituted with one or more C1-Cé6alkyls;

each Z3 is independently and individually selected from the group consisting of H, C1-
C6alkyl, branched C3-C7alkyl, C3-C8carbocyclyl, halogen, fluoroC1-Cé6alkyl wherein
the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, methoxy, oxo,

25 (R3);NC(0)-, (R4);NC(0)-, -N(R4)C(O)RS, (R3)2NSOs-, (R4);NSO;-, -N(R4)SO,RS5, -
N(R4)SO,R8, -(CH2)yN(R3)s, -(CH2)aN(R4)2, -O(CH3)¢N(R4),, -O(CH;),0-C1-Céalkyl,
-N(R3)}(CH1)qO-C1-Céalkyl, -N(R3)(CH2){N(R4)2, -O(CH2)RS5, -NR3(CH2)qR5, -
C(O)RS, -C(O)R8, -R5, and nitro;

30 in the event that Z3 contains an alkyl or alkylene moiety, such moieties may be further

substituted with one or more C1-Céalkyls;

12



AINNM Il HH wherein the Aring is pyrazolyl. 1.1.1 Conmpounds of Formula
1-1b which exenplib preferred Al Mieties In a preferred enbodi nent of
conmpounds of formula I-1b, said conpounds have 10structures of formula

I -1c: 1.1. 2 Compounds of Fornula |b which exenplifr preferred Al

Moi et i es In a preferred enbodi ment of conpounds of formula I-Ib, said
conpounds have 15structures of formula l-1 d Fr A NNI HH®6 1I-1d

each 74 is independently and individually selected from the group consisting of H, C1-
Cé6alkyl, hydroxyC2-Cé6alkyl, C1-C6alkoxyC2-C6alkyl-, (R4);N-C2-Cé6alkyl-, (R4);N-
C2-C6alkyIN(R4)-C2-C6alkyl-, (R4):N-C2-C6alkyl-O-C2-Céalkyl- (R4),NC(O)-C1-
5 Céalkyl-, carboxyC1-Cé6alkyl-, C1-Cé6alkoxycarbonylC1-Cé6alkyl-, -C2-
* C6alkyIN(R4)C(O)R8, R8-C(=NR3)-, -SO;R8, -CORS, (CH2),G1, -(CH2),G4, -(CHa)y-
O(CH),Gl1, -(CH2)O(CH2)sG4, -(CH2)NR3(CH2).Gl, -(CH2)NR3(CH:),G4, -
(CH3)eNHC(O)CH2):RS5, -(CH2){C(O)YNH(CH2)4R5, -(CH2),C(O)RS, -(CH2)qOC(O)RS,

-(CH2)4R5, -(CH2)NR4(CH2)4R 5, and -(CH2)qO(CH2)¢R5;

10

in the event that Z4 contains an alkyl or alkylene moiety, such moieties may be further

substituted with one or more C1-Cé6alkyls;

each Z6 is independently and individually selected from the group consisting of H, C1-
15 Céalkyl, branched C3-C7alkyl, hydroxyl, hydroxyC1-Céalkyl, hydroxyC2-C6 branched
alkyl-, C1-Céalkoxy, Cl-C6alkoxyC1-Cé6alkyl-, C1-CéalkoxyC2-C6 branched alkyl-,
branched C2-C6alkoxy-, C1-Céalkyithio, (R3);N-, -N(R3)CORS, (R4):N-, -RS5, -
N(R4)C(O)RS, -N(R3)SO;R6, -C(O)N(R3);, -C(O)N(R4);, -C(O)RS5, -SO,NHR4,
halogen, fluoroC1-Céalkyl wherein the alkyl is fully or partially fluorinated, cyano,
20  fluoroCl-C6alkoxy wherein the alkyl is fully or partially fluorinated, -O(CH3)qN(R4)s, -
N(R3)(CH;)¢N(R4)2, -O(CH;)q0-C1-Céalkyl, ~O(CHz){N(R4),, -N(R3)(CHz),0-DC1-
Coalkyl, -N(R3)(CH2){N(R4)2, -O(CH,)qRS5, and -N(R3}(CHz)¢RS5, -(NR3)RI17, -
(O)R17, -(S)R17, -(CH2)R17, -(CH2)Gl, -(CHz),G4, -(CH3);O(CH),G1, -
(CHz)q0(CH,),G4, -(CH2)qN(R3)(CH2):G1, and -(CH2)sNR3(CH2).G4;
25
each R2 is selected from the group consisting of Z3-substituted aryl, Z3-substituted G1,
Z3-substituted G4, CI-Cé6alkyl, branched C3-C8alkyl, R19 substituted C3-
C8carbocyclyl, hydroxylC1-Cé6alky, hydroxyl branched C3-Céalkyl-, hydroxyl
substituted C3-C8carbocyclyl-, cyanoC1-Coalkyl-, cyano substituted branched C3-
30 Cé6alkyl-, cyano substituted C3-C8carbocyclyl-, (R4);NC(O)C1-Cé6alkyl-, (R4);NC(O)
substituted branched C3-C6alkyl-, (R4),NC(O) substituted C3-C8carbocyclyl-, fluoroC1-

13



1.1. 3 Compounds of Fornula I-1b which exenplini preferred Al Mieties I'n a
preferred enbodi nent of conpounds of fornula I-1b, said conpounds have
structures of formula 1-le (R16)1(Z6)1 A 112 A4 NN 1(R18) HH 1.1.4 More
preferred conmpounds of Section 1.1 In a preferred enbodi nent of
conpounds from Section 1.1, said conpounds have 5structures of formula I-1
f: (RI6 R "Z26 NI-1f AINN Ii(R18)1 H 1.1.5 Conpounds of Section 1.1.4 with
preferred RL6 noieties

Céalkyl wherein the alkyl is fully or partially fluorinated, halogen, cyano, C1-Cé6alkoxy,

and fluoroC1-Céalkoxy wherein the alkyl group is fully or partially fluorinated;

each R3 is independently and individually selected from the group consisting of H, C1-
5  Céalkyl, branched C3-C7alkyl, C3-C7cycloalkyl, and Z3-substituted phenyl-;

each R4 is independently and individually selected from the group consisting of H, C1-
Cé6alkyl, hydroxyCl-Céalkyl-, dihydroxyCl-C6alkyl-, C1-C6alkoxyC1-C6alkyl-,
branched C3-C7alkyl-, branched hydroxyC1-Céalkyl-, branched C1-C6alkoxyC1-

10 Céalkyl-, branched dihydroxyC2-Céalkyl-, -(CH2),N(R7); -(CH2);R5, -
(CH2),C(O)N(R7)2, ~(CH2),C(O)R5, -(CH2),C(O)OR3, C3-C8carbocyclyl, hydroxyl
substituted C3-C8carbocyclyl-, alkoxy substituted C3-C8carbocyclyl-, dihydroxyl
substituted C3-C8carbocyclyl-, and -(CH3).R17;

15  each R5 is independently and individually selected from the group consisting of

"

N O | T
S5EEEE6 6 b &~ &b

R

R4

1
R4

and wherein the symbol (##) is the point of attachment of the R5 moiety;

each R6 is independently and individually selected from the group consisting of Cl-
20  Co6alkyl, branched C3-C7alkyl, C3-C8carbocyclyl, phenyl, G1, and G4;

each R7 is independently and individually selected from the group consisting of H, Cl1-
Cé6alkyl, hydroxyC2-C6alkyl-, dihydroxyC2-Céalkyl-, C2-C6alkoxyC2-C6alkyl-,
branched C3-C7alkyl-, branched hydroxyC2-C6 alkyl-, branched C2-C6alkoxyC2-

25 Cé6alkyl, branched dihydroxyC2-Cé6alkyl-, -(CH;)qRS, -(CH2).C(O)RS5, -
(CH2).C(O)OR3, C3-C8carbocyclyl, hydroxyl substituted C3-C8carbocyclyl-, alkoxy
substituted C3-C8carbocyclyl-, dihydroxy substituted C3-C8carbocyclyl, and -
(CH2)R17;

14



In a preferred enbodi mrent of conpounds from Section 1.1.4, said conpounds
have structures of formula I-1 g H 1.1.6 Conpounds of Section 1.1.5 with
a nore preferred Al noieties In a nore preferred enbodi ment of conpounds
from Section 1.1.5, said conmpounds have structures of forrmula I-1b: 15
Wherein Al is selected fromthe group consisting of Z4 1.1.7 Conpounds of
Section 1.1.5 with a nore preferred Z6 noieties In a nore preferred

enbodi ment of conpounds from Section 1.L5, said conpounds have structures

of forml gadir RB'is indefendbrthB abll AMdNNdallll dafected from the group consisting of Cl-
C6alkyl, branched C3-C7alkyl, fluoroC1-Céalkyl wherein the alkyl moiety is partially or
fully fluorinated, C3-C8carbocycelyl, Z3-substituted phenyl-, Z3-substituted phenylCl-
Cé6alkyl-, Z3-substituted G1-, Z3-substituted G1-C1-C6alkyl-, Z2-substituted G4-, Z2-
5  substituted G4-C1-Céalkyl-, OH, CI-C6a.lk6xy, N(R3)z, N(R4),, and RS;

each R9 is independently and individually selected from the group consisting of H, F, C1-
Cé6alkyl, branched C3-C7alkyl, C3-C7cycloalkyl, phenyl, phenyl-C1-Céalkyl-,
(CH;),G1, and ~(CH,).G4;

10
each R10 is independently and individually selected from the gl'oup consisting of CO;H,
CO,C1-Céalkyl, -C(O)N(R4),, OH, C1-Cé6alkoxy, and -N(R4) 2;

each R13 is independently and individually selected from the group consisting of H, Cl1-

15 Cé6alkyl, branched C3-C7alkyl, carbocyclyl, hydroxyC2-C7alkyl, C1-C6alkoxyC2-
C7alkyl-, (R4),NC(0)-, (R4),NC(0)C1-Céalkyl-, carboxyCl-C6alkyl-, CI-
Céalkoxycarbonyl-, C1-C6alkoxycarbonylC1-Céalkyl-, (R4),N-C2-Céalkyl-, (R4).N-
C2-C6alkyIN(R4)(CHz)g-, R5-C2-C6alkyIN(R4)(CHz)y-, (R4)2N-C2-C6alkylO(CH;)q-,
R5-C2-C6alkylO(CHz)g-, -(CH2)N(R4)C(O)RS8, aryl, arylC1-Céalkyl, aryloxyC2-

20  Cé6alkyl-, arylaminoC2-C6alkyl-, C1-Cé6alkoxycarbonylC1-Céalkyl-, -C2-
C6alkyIN(R4)C(O)R8, R8C(=NR3)-, -SO,R8, -CORS8, -(CH2).Gl, -(CHz)y-G4, -
(CH2),O(CH,),G1, -(CH)nO(CH2)aG4, -(CH2)sN(R3)(CH2):G1, and -
(CH2)nN(R3)(CH2).G4;

25  each R14 is independently and respectively selected from the group consisting of H, Cl1-
Céalkyl, branched C3-C6alkyl, and C3-C7carbocyclyl; '

each R16 is independently and individually selected from the group consisting of C1-

C6alkyl, branched C3-C7alkyl, C3-C8 carbocyclyl, halogen, fluoro C1-Céalkyl wherein
30 the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, C1-Cé6alkoxy,

15



wherein Z6 is -C(0)NHR4, -NHR4 or R19 substituted pyrazole; 1.2 Conpounds = -

of Formula |a which exenplifr preferred A and X2-E1 Miieties In a preferred
enbodi ment of conpounds of formula la, said conmpounds have structures of
formula |-2a: (R16)11Z6h \47.%11 elICIARL 1 /Q1 1-j4 |-2a AlHlumtot |-f
Where in the Aring is isoxa2olyl. 1.2.1 Conpounds of Fornula |-2a which
exenpli & preferred Al Mieties In a preferred enbodi nent of conpounds of
formula I-2a, said conpounds have structures of formula I-2b: (R16), (26),
1("Xhj - Hadrot)-C6BkéxyAdherein the alkyl moiety can be partially or fully fluorinated, -

N(R3)32, -N(R4)2, and nitro;

each R17 is taken from the group comprising phenyl, naphthyl, pyrrolyl, furyl, thienyl,

5 oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl,
thiadiazolyl, triazolyl, tetrazolyl, pyrazinyl, pyridazinyl, triazinyl, oxetanyl, azetadinyl,
tetrahydrofuranyl, oxazolinyl, oxazolidinyl, pyranyl, thiopyranyl, tetrahydropyranyl,
dioxalinyl, azepinyl, oxepinyl, diazepinyl, pyrrolidinyl, and piperidinyl;

10  wherein R17 can be further substituted with one or more Z2, Z3 or Z4 moieties;

R18 is independently and individually selected from the group consisting of hydrogen,
C1-C6alkyl, branched C3-C7alkyl, C3-C8carbocyclyl, halogen, fluoroC1-Céalkyl
wherein the alkyl moiety can be partially or fully fluorinated, cyano, hydroxyl, CI-

15 Co6alkoxy, fluoroCl-C6alkoxy wherein the alkyl moiety can be partially or fully
fluorinated, -N(R3),, -N(R4),, C2-C3alkynyl, and nitro;

R19 is H or C1-Céalkyl;

20  wherein two R3 or R4 moieties are independently and individually taken from the group
consisting of C1-C6alkyl and branched C3-C6alkyl, hydroxyalkyl, and alkoxyalkyl and
are attached to the same nitrogen atom, said moieties may cyclize to form a C3-C7
heterocyclyl ring;

25 andnis0-6;pis1-4;qis2-6;risQorl;tis1-3,vislor2;

with the proviso that compounds of formula Ia can not be

16



1. 2.2 Compounds of For,nula 1-2a which exenpli & preferred Al- Moieties In a-
preferred enbodi nent of conpounds of fornula I-2a, said conpounds have
structures of forrmula I-2c: (R16)1(26h |I-2c (R14 1.2.3 Conpounds of Fornul a
| -2a which exenplj5ipreferredAl Mieties In a preferred enbodi nent of
conpounds of formula I-2a, said conpounds have structures of formula I-2d:
1.2.4 More preferred conpounds of-Section 1.2 In a preferred enbodi nent of
conpounds from Section 1.2, said conpounds have structures of fornula I-2e:
(R16), ..Z6 I-2e (R18), 1.2.5 Conpounds of Sectig&af 2.4 with preferred RL6

noieties In g, preferred enbo%%;g:f of conpounds f nt@gﬁj(@b 1.2.4, said
conpounds h trauc e f nmuka N W _
SECEEhe SIS SON (?

N N
11 Compounds of Formula Ia which exemplify preferred A and X2-EI Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures

5 offormulal-1b:
(R16). /ze)l

t
A J\ /L, '\) I1b
Al \'f I

H H

(R18)(

wherein the A ring is pyrazolyl.
1.1.1 Compounds of Formula I-1b which exempliify preferred Al Moieties
In a preferred embodiment of compounds of formula I-1b, said compounds have

10  structures of formula I-1c:

(R{8),

110

(ma),

1.1.2  Compounds of Formula Ib which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-1b, said compounds have

(RgB), (Zﬁ)(
I,

R R
H #H (18”

15  structures of formula I-1d

1.1.3  Compounds of Formula I-1b which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-1b, said compounds have

structures of formula I-1e

17



10 1.2.6 Conpounds of Section 1.2.5 with a nore preferred Al nobieties In a-
nore preferred enbodi nent of conpounds from Section 1.2.5, said conpounds

have structures of fornula I-2g: H H Wherein Al is selected fromthe
group consisting of 1.23), " I / ,?=1=- NG -NN Z3 763 (23), V and
Il N VI 23 24

15);\‘ /zs),

UG

1-'1 '11 (Rﬂs)l

1.1.4 More preferred compounds of Section 1.1
In a preferred embodiment of compounds from Section 7./, said compounds have

5  structures of formula I-1£:

(R16).
,A\ j\ /Q\J \/\Nr 11
(R18)

1.1.5 Compounds of Section 1.1.4 with preferred R16 moieties

In a preferred embodiment of compounds from Section I.1.4, said compounds have

R18
N
iN/%) \I(/)‘J/
|
H F

1.1.6 Compounds of Section 1.1.5 with a more preferred A1 moieties

structures of formula I-1g:

N\
=T
/

10

In a more preferred embodiment of compounds from Section /./.3, said compounds have

structures of formula I-1h:

x
T3 /4\'/0\'/\/26 I-1h
/A\ )k = I K/N
Ny

H H F

15  Wherein Al is selected from the group consisting of

H\ {Z3) i

N A / ~

/_‘zﬁh | / - ﬁ;m — @3 | zs\l e
O\ __J gz N/ ' <— ' Q\ »

(. —
3 S |_N N—N-,
z3
o ™ S \ (Z3)‘

1 ——(z3 —(23)

| Z (23)(; | = (23 | P . |

N, . , i
ey . \=!=N B '\&N . L

V2 N

z |

Z4
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1.2.7 Conmpounds of Section 1.2.5 with a nore preferred Z6 noieties 1In a
nore preferred enbodi nent of conpounds from Section 1.2.5, said conpounds
have structures of formula I-2h: Rl 8 I1-2h A....N Al NNII HHwerein Z6
is -C(O)NHR4, -NHR4 or R19 substituted pyrazole; 5 1.3 Conpounds of Formula
| a which exenplinr preferred A and X2-E1 Mdieties In a preferred enbodi nent
of conpounds of formula la, said conpounds have structures of fornula I-3a:
wherein the Aring is thienyl. 10 1.3.1 Conpounds of Fornula |-3a which
exenplifi) preferred Al Mieties In a preferred enbodi nent of conpounds of

formula I- ' - 3b:
F12 ? Xl?j?? Oz'%hdggmcos IOJQ gerg?ign 5] ?Y’J%w?ht ar %g;eugrgjﬁerrgg ZIS %%Erelilzje.s'a |-3b: (R16), (26

In a more preferred embodiment of compounds from Section /.1.5, said compounds have

structures of formula I-11:

R{8
2 5

LA -
~As VN
w Y

H H F

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.2 Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-2a:

{R16) Z6)

R2 N \/\
A,”L‘N’E\N’k\j O\J [-2a

10 ol (R18),

Where in the A ring is isoxazolyl.
1.2.1 Compounds of Formula I-2a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula 1-2a, said compounds have

structures of formula I-2b;

(R18), (Z6)

oW
,’IiNj\N/k,\j OU I-2b
|

A2
15 I

1.2.2  Compounds of Formula I-2a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula [-2a, said compounds have

structures of formula I-2¢:

{R16x Z6)

N
/L\NiNJ‘\’\J %d I2¢
A3
20 L

1.2.3  Compounds of Formula I-2a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-2a, said compounds have

structures of formula I-2d:
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11 (R18) H 1.3.2 Conpounds of Fornula |Ix which exenplifi) preferred Al
Moieties 15 In a preferred enbodi nent of conpounds of fornula 1-3 a, said
conmpounds have structures of fornula |-3C (R16) p3) t 19 ji. , +0.

lei-ti 12 e A..... A S N .)1-3c 05, 311PI II(Rl 8)1 HH
1. 3. 3 Compounds of Fornula I-3a whi ch exean||5) preferred Al Mieties

In a preferred enbodi nent of conpounds of fornula I-3a, said conpounds have
20structures of forrmula 1-3d: 1.3.4 Mrre preferred conpounds of Section
1.3 1n a preferred enbodi nent of c ounds #kom Section 1.3, said conpounds

have structures of formul a I-3§ jﬁ KVJ ..... /\11 |
1-2d

/A\
l (R‘lB)g

1.2.4 More preferred compounds of Section 1.2
In a preferred embodiment of compounds from Section 1.2, said compounds have

structures of formula [-2e:
(R16),

N
L .

Al
[ (R18)
H

1.2.5 Compounds of Section 1.2.4 with preferred R16 moieties

In a preferred embodiment of compounds from Section /.2.4, said compounds have

2 Rsé\o Z6
,jt\N,/E;j,lﬁ” \\E:*,;N I-2f
|
H F

10 1.2.6 Compounds of Section 1.2.5 with a more preferred Al moieties

structures of formula I-2f:

In a more preferred embodiment of compounds from Section /.2.5, said compounds have

structures of formula I-2g:

26
,A\ J\ ( \‘/\r I-2¢

N
!

H F

Wherein Al is selected from the group consisting of

m& i
o ™
7, /——(za). (23). ——tzsn 2} | P
<\ ’ ) k4
N—O N “Nezg
/(zs}, N
au (Bh —ﬂun [ oo
) a.nd

73 \,—-0 Vi U/\/N
A

15
1.2.7 Compounds of Section 1.2.5 with a more preferred Z6 moieties
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A, Al\j/ 1-3e NNII(R18), HH5 1.3.5 Conpounds of Section 1.3.4 with
preferred R16 noieties In a preferred enbodi nent of conpounds from Section
1. 3.4, said conmpounds have structures of fornula 1-3 f: 1. 3. 6 Conpounds
of Section 1.3.5 with a nore preferred Al noieties 10 In a nore preferred
enbodi ment of conpounds from Section 1.3.5, said conpounds have structures
of fornmula I-3g: Wherein Al is selected fromthe group consisting of
R3), -{23)/--(23)1 i----LiTz3)z31

In a more preferred embodiment of compounds from Section /.2.5, said compounds have

structures of formula I-2h:
R2 RQ,.\ﬁ o (\( z
SIS

I
H H F

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
5 1.3  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures

of formula I-3a:

(R1 ) Z6),
. /

,A\ i /K,\ R) I-3n
a4 (R18),

H H

wherein the A ring is thienyl.
10 1.3.1 Compounds of Formula I-3a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-3a, said compounds have

structures of formula I-3b:

(R6)

A
Az’A\NJ\ L/’\/ Ul

|!| '!‘ (m 8x

1.3.2  Compounds of Formula Ix which exemplify preferred Al Moieties
15 In a preferred embodiment of compounds of formula I-3a, said compounds have

structures of formula I-3c:

(R16). /za)(
i
-~ A\ i /R, I\) 1-3¢
A3 | | (R‘l 8)
H H

1.3.3  Compounds of Formula I-3a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-3a, said compounds have

{Ri8) Z6)
NN
,LNJ\N/k,\j O\\)P 1-3d

| |

H

20  structures of formula I-3d:

A4
Rt8
H ¢ k
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. _03): ,,-,N2N" SN I=N" \-211i "NNzZ4 "Ck ....... "r 23" z3----- tl..s -
N'----- N23 T./1,x, a3/1V/ N731lland 11 ....-,V..-i NWV2V 12zZ3 15 1.3.7
Compounds of Section 1.3.5 with a nore preferred Z6 noieties In a nore
preferred enbodi nent of compounds from Section 1.3.5, said conpounds have
structures of forrmula 1-3h: wherein Z6 is -C(0)NHR4, -NHR4 or R19
substituted pyrazole; 1.4 Conpounds of Fornula |la which exenpli preferred A
and X2-E1 Mieties In a preferred enbodi mrent of conpounds of formula Ia,
sai d conppBdsibeveefeiredicinpoasdsofSectfoarinill a 1- 4a:

In a preferred embodiment of compounds from Section 1.3, said compounds have

structures of formula [-3e:
(R16)

S
,A\NJ\NL \E/\II\I/ 1-3e

Al
I | R18
) (R18)

5 1.3.5 Compounds of Section 1.3.4 with preferred R16 moieties
In a preferred embodiment of compounds from Section /.3.4, said compounds have

structures of formula I-3f:
/\ 0 Z6 .
sV, o

1.3.6 Compounds of Section 1.3.5 with a more preferred Al moieties
10  In a more preferred embodiment of compounds from Section /.3.5, said compounds have

structures of formula [-3g:
R 8&\ /\rZG
2 PN O
M,A\ j\m/%)/ \"\/N I-3g
|
H

Wherein Al is selected from the group consisting of

’)\/ZBM i
3), & S
z3 G(za). / @ /d;—(za). G(ZB). | ‘—(23);
r <_ ] (\ ?
N

I '24

A @ §
(23 )‘ (23)1 '—“(23). ‘ 7(U),
N
- B——— and
_N N

Z3 \-—o

I—-Z

15 1.3.7 Compounds of Section 1.3.5 with a more preferred Z6 moieties
In a more preferred embodiment of compounds from Section /.3.5, said compounds have

structures of formula I-3h:

22



(1316)1X(Z26 R2 N,1,N14a Al I(R18)1 H wherein the Aring is furyl. 1.4.1

Conmpounds of Fornula lii which exenpliP preferred Al Mieties In a
preferred enbodi nent of compounds of fornula 1-4a, said conpounds have
10structures of fornmula I1-4b: (R 16)1(Z6)1 e, 4 ..... A

.......... ---?, AL -, o ... 21-413 A2NPIE TIT(RL B) H1.4.2
Conmpounds of Fornula i mhlch exenpli.P preferred Al Mieties In a
preferred enbodi nent of compounds of fornula I-4a, sai d conpounds have 15
structures of fornula 1l4c: (Nt TA. re N OICIrO'f :TWN

/%/’/ I-3h

wherein Z6 is ~C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.4  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

5 of formula I-4a:
(RQ, 76)
P .

l
) (m 8y

R2
A
At N

H
wherein the A ring is furyl.
1.4.1 Compounds of Formula Iii which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-4a, said compounds have

10  structures of formula I-4b:

(RI6Y (26

N
TR

(R18),

1.4.2 Compounds of Formula Iii which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-4a, said compounds have

[GN
/A\ I4c
A3 N N
| | (R1 8).
H H

15  structures of formula I-4c:

1.4.3 Compounds of Formula Im which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-4a, said compounds have

Pﬁ" /Zﬁ"
O
,A\ LJ 14d

20 |!| 1!1 (R1 a)l
1.4.4 More preferred compounds of Section 1.4

structures of formula I-4d:
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i (R16), HH 1.4.3 Conmpounds of Formula I mwhich exenplifr preferred A
Moieties In a preferred enbodi nent of conpounds of fornula | -4a, said
conpounds have structures of fornmula I-4d: 20 ):6 (T, I,#" 1: ...)." .

1...... .., , I-id MNNN Il (RIB)L H 1.4.4 Nbre preferred conpounds
of Sectlon 1.4 In a preferred enbodi nent of conpounds from Section 1.4,
sai d conpounds have structures of fornula |I-4e: (R16) Z6

In a preferred embodiment of compounds from Section 1.4, said compounds have

structures of formula [-4e:
{R16)

IS Seass

| R18
P e

1.4.5 Compounds of Section 1.4.4 with preferred R16 moieties

Al

5 In a preferred embodiment of compounds from Section 1.4.4, said compounds have

structures of formula I-4f:
z6
rA L/’\/\f

1.4.6 Compounds of Section 1.4.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section 1.4.5, said compounds have

10 structures of formula I-4g:

gV 2
2 g ’/\:‘/"\@
A1’A\']l fil Y 2
H H

Wherein Al is selected from the group consisting of

- (23), re
~ N (230 =
23 /-——(ZB), | —(23), _(23)| 23 | (@3}
<\ 3 O \23 ( H <\ *
—° I‘ N “MNez4

' z3 \—'s

1.4.7 Compounds of Section 1.4.5 with a more preferred Z6 moieties
15  In a more preferred embodiment of compounds from Section /.4.5, said compounds have

structures of formula I-4h:
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Al ,ANl-4e INI(R18), HH 1.4.5 Conpounds of Section-1.4.4 with preferred- -
R16 noieties 5 In a preferred enbodi nent of conpounds from Section 1.4.4,

sai d conpounds have structures of formula I|-4f: 1. 4.6 Conpounds of
Section 1.4.5 with a nore preferred Al noieties In a nore preferred
enbodi nent of conpounds from Section 1.4.5, said conpounds have
10structures of formula I-4g: Wherein Al is selected fromthe group

consisting of 1.4.7 Conmpounds of Section 1.4.5 with a nore preferred Z6
noieties 15 In a nore preferred erriag%”rrqv)ant of ﬁscorrpounds from Section 1.4.5,

sai d conpounds have structurqsﬂ %/ W R18 R2..1"..,07i

F

wherein Z6 is -C{O)NHR4, -NHR4 or R19 substituted pyrazole;

1.5  Compounds of Formula la which exemplify preferred A and X2-E1 Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures
5 of formula I-5a:

(R]6) (za).

A Bese I

l (R1 8

wherein the A ring is pyrrolyl.

1.5.1 Compounds of Formula I-5a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-5a, said compounds have
10 structures of formula I-5b:

(R1 6). /ze),
./~

,A\ /[\,/0 '\/W

| (Rw)1

1.5.2 Compounds of Formula I-5a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-Sa, said compounds have

structures of formula [-5¢;

{ RQ)%) 6)
g i / ™
/T\NiNJ’\,\J O\U I-5¢

A3

15 bl e

1.5.3 Compounds of Formula -5a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-5a, said compounds have

structures of formula I-5d:

16h /225).
TLd

I (Rm)1

20 1.5.4 More preferred compounds of Section 1.5
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i11 AlL. A 1?111lc- ."NI-4 HHF wherein Z6 is -C(0)NHR4, -NHR4 or R19 :
substituted pyrazole; 1.5 Conpounds of Fornula la which exenplt& preferred
A and X2-E1 Moieties In a preferred enbodi ment of conpounds of formula
la, said compounds have structures 5of fornmula I-5a: (R16)1(Z6)1 N A 11
H wherein the Aring is pyrrolyl. 1.5.1 Conpounds of Fornula |I-5a which
exenplin) preferred Al Mieties In a preferred enbodi nent of conpounds
of formula |I-5a, said conpounds have 10structures of fornula |I-5b: (RL16)(

A2 NN || (1R18)prefelfed -embddicap @8 @poindsofroft| Sectiobd . Syhiaith cenpovplis hatel

preferred Al Mieties
structures of formula I-5e:

(RQ
76
LA
,A\ =N I-S5e
AT tma)l
H H

1.5.5 Compounds of Section 1.5.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section /.5.4, said compounds have

structures of formula I-5f;

H F
1.5.6 Compounds of Section 1.5.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section /.5.5, said compounds have

10  structures of formula I-5g;

R2 l

i \

4 A\N p l-sg
A1 ) Tf

H H F

Wherein Al is selected from the group consisting of

(23)1

M Ry
/(23)1 / 1
73 -1 3
22\ P (23} | P N | (Za)l \'J za(\l P h
}q’O N 23 Z'S \ -5 l ' }“/N'zq
N N A L 23 N
e | et | —a, | @
No T 0\. n—— and bi
737 Y0 ‘l’N L 2N L/ [N

1.5.7 Compounds of Section 1.5.5 with a more preferred Z6 moieties
15 In a more preferred embodiment of compounds from Section J.3.5, said compounds have

structures of formula I-5h:
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In a preferred enbodi nrent of conpounds of formula I-5a, said conpounds have -

structures of fornmula I-5¢c: (R 6)1 F12,jof A301Pi | HH 1.5. 3 Conpounds of
Formul a -5a which exenpl 6 preferred Al Miieties In a preferred enbodi nent
of conpounds of fornula |I-5a, said conpounds have structures of fornula
|-5d: 6}tp AO( NN II(R16)1 H 20 1.5.4 More preferred conpounds of Section
1.51-5(1 In a preferred enbodi nent of conpounds from Section 1.5, said
conpounds have structures of fornula I-5e:

R18

P 1 /\Q L

S
H H F

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;

1.6  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures

5 of formula I-6a:

{R1B) 76,
.
N A\NiNﬁ'\ O I-6a

) '[‘ (R18)

wherein the A ring is imidazolyl.
1.6.1 Compounds of Formula I-6a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-6a, said compounds have

10  structures of formula I-6b:

(R18H Z6)
& P
ISP ENS
A2 ! E (R18Y

1.6.2 Compounds of Formula I-6a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-6a, said compounds have

w /26»
/A\ /L)\ I-6¢
A3

I
15 _ W A "“8*

1.6.3 Compounds of Formula I-6a which exemplify preferred A1 Moieties

structures of formula I-6¢:

In a preferred embodiment of compounds of formula I-6a, said compounds have

structures of formula [-6d:

(R186), /zs),
\(/\/o\(/\ P

PN

3L

{R18)

=

/A\

X --Z

20 1,64 Morepreferred compounds of Section 1.6



1.5.5 Compounds of Section 1.5.4 with preferred R16 noieties 5 1n a
preferred enbodi nent of conpounds from Section 1.5.4, said conpounds have
structures of formula I-5f: HHF 1.5.6 Conmpounds of Section 1.5.5 with a
nore preferred Al noieties In a nore preferred enbodi nent of conpounds
from Section 1.5.5, said conpounds have 10structures of fornula |-59: R2
AN HHR18 Z6 1-5g Werein Al is selected fromthe group consisting of
1.5,7 Compounds of Section 1.5.5 with a nore preferred Z6 noieties 15 In a
nore pref @ hegrefid® MniBRbimet oforbaPanas fro@nNB&eioh i8] sid cbmpsaids lmoapounds
have structures of fornula I-5h:

structures of formula I-6e:

(R16)

R ’4\| O ~ 2
,}\\N/ﬁ\ /k,\f/ \g//\l!l/ I-Ge

| Ri8
AL

1.6.5 Compounds of Section 1.6.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section /.6.4, said compounds have

structures of formula I-6f;

g
z Z6
R2 SV N
_;'\\j\ ~ \'()u/ 1-6f
sy

H H F

1.6.6 Compounds of Section 1.6.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section /.6.5, said compounds have

10 structures of formula I-6g:

N
H F

RKEI Z6
R2 X0
AL
| |
H

Wherein Al is selected from the group consisting of

N
N,
—— b
N—0 Y= B g \—|=N ‘{I .
74
2
(1] L] g €
N N g L@ N
- 23 —@) —@3
| /,anll i | S, ] P | e,
" %o -|_ K/N /\?N
v2 N Vi Z3

1.6.7 Compounds of Section 1.6.5 with a more preferred Z6 moieties
15 In a more preferred embodiment of compounds from Section 7.6.5, said compounds have

structures of formula I-6h:
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wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole; 1.6 Conpounds
of Fornmula la which exenplifi) preferred A and X2-E1 Mbieties In a
preferred enbodi nent of compounds of fornula la, said conpounds have
structures 5of fornula I-6a: (R16)1(Z6) 72 N AIII(R18)1 H wherein the A
ring is imdazolyl. 1.6.1 Conpounds of Fornula |-6a which exenplib,
preferred Al Mieties In a preferred enbodi nent of conpounds of fornula
| -6a, said conpounds have 10structures of formula I-6b: (Vlir,...)Z6)1 -1-0

l-6b NNI(Rf)l H1.6.2 Oorrpoun of Forrruli% | -6a which exenplifr
preferred Al Mieties In a pgef i nt of conpounds of fornula

| -6a, said conpounds have s ghik emul a ' 6c:

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substltuted pyrazole;
1.7 Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

5  of formula I-7a:

(R} 6), /za X
,RZ
/A\ j\ I-7a
Al
l | R18
g oon ( )

wherein the A ring is thiazolyl.
1.7.1 Compounds of Formula I-7a which exemplify preferred AI Moieties
In a preferred embodiment of compounds of formula I-7a, said compounds have

10  structures of formula I-7b:

(R s)t /(ze)‘
S PELS
/A\ I-7h
Az N
H

) 1
W (R 3)1

1.7.2  Compounds of Formula I-7a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-7a, said compounds have

structures of formula I-7¢:

\j O\J I-7¢

(R18)

A
A3

{R16) 6}

y (L”
15
1.7.3  Compounds of Formula I-7a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-7a, said compounds have

structures of formula I-7d;

(R6% (Z6)
R2 N /%
tl« j\ /&,_ﬁo‘.\ r I-7d
CONT N
1 (R18),
H H

20 1.7.4 More preferred compounds of Section 1.7



15 A3 NNI HHr6X (ma)l 1.6.3 Conpounds of Formula |-6a which exenplifj)
preferred Al Mieties In a preferred enbodi nent of conpounds of fornula

| -6a, said conpounds have structures of formula 1-6d: (R 16)1Z6)1 1,2 ,
0-ir0---0 ....A A, " . ... ... ... , WI-6d A N\ |i(R18)1 H?20 1.6.4
More preferred conpounds of Section 1.6 1In a preferred enbodi nent of
conpounds from Section 1.6, said conpounds have structures of fornula I-6e:

In a preferred embodiment of compounds from Section 1.7, said compounds have

structures of formula I-7e:

(Rua)l

Z6
,A\ i L \l//\mr -7e

(R18),

1.7.5 Compounds of Section 1.7.4 with preferred R16 moieties

5 In a preferred embodiment of compounds from Section /.7.4, said compounds have
structures of formula I-7f:

A1'A\ jf\ 2N I-7f

PN
H H F

1.7.6 Compounds of Section 1.7.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section 7.7.5, said compounds have

10 structures of formula I-7g:

ESUeas gl

Wherein Al is selected from the group conmsting of

(23).
\
[ /‘Z"" /E:}m ——(za). J:';—(za).
<\ \_I l 1

N—0 "3 ig

SN ] AN | x S @ ~
N | /—(za:; popcel : N | Jo f s
X . , i d
S M|=N T v " Yo
I 23
Z4

I
23

1.7.7 Compounds of Section 1.7.5 with a more preferred Z6 moieties
15 In a more preferred embodiment of compounds from Section 7.7.5, said compounds have

structures of formula I-7h:
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(R16)t R2\: ), 00 c.."... .Z6 1 ...As,\ \ IILNI-6e AN
[1(12113)t " H H 1 6. 5 Corrpounds of Sectlon 1.6. 4 wth preferred RL6 noieties
5 1n a preferred enbodi nent of conmpounds from Section 1.6.4, said conmpounds
have structures of fornula I-6f: 1. 6.6 Compounds of Section 1.6.5 with a
I norepreferredAl noieties In a nore preferred enbodi nent of conpounds
fromSection 1.6.5, said conpounds have 10structures of fornula I-6g:
Wherein Al is selected fromthe group consisting of 1.6.7 Conpounds of
Section 1.6.5 with a nore preferr 26 m)letlégs

L8 J\f

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.8 Compounds of Formula Ia which exemplify preferved A and X2-E1 Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures

(R18) 26
N
3 3G

) R18
o (R18)

5  of formula I-8a:

- I-8a
A1l )
H

wherein the A ring is oxazolyl.
1.8.1 Compounds of Formula I-8a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I1-8a, said compounds have

T A
SPELY:
AZ/A\N N \ I-8b

| | R1
oW (8):

1.8.2 Compounds of Formula I-8a which exemplify preferred Al Moieties

10 structures of formula I-8b:

In a preferred embodiment of compounds of formula I-8a, said compounds have

(R18), 768)
NN
Aa’J\‘NJ\N/k\jO\d 1-8¢

15 non (RS

structures of formula I-8c:

1.8.3 Compounds of Formula I-8a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-8a, said compounds have

structures of formula [-8d:

(R} 6), Z6)

/O\
/A\ N

l (R1 8)

20 1.8.4 Morepreferred compounds of Section 1.8
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15 In a nore preferred enbodi nent of conpounds from Section 1.6.5, said
conpounds have structures of fornula I-6h: H H wherein Z6 is -C(0) NHR4,
-NHR4 or R19 substituted pyrazole; 1.7 Conpounds of Formula | a which
exenplifr preferred A and X2-E1 Mieties In a preferred enbodi nent of
conpounds of formula la, said conpounds have structures 5 of formula I-7a:
(R16)1 R 2\.411 nels AL NN HII(RL 8)I-72 wherein the Aring is
thiazolyl. 1.7.1 Conpounds of Formula I.-7a which exenplibi preferred Al
Moi eties 1 g hrfefed RiRbmAM OTDREipdeids BbmCOEHonds; wid kcompainds lhava, said
conmpounds have 10structures of formula I-7b: Fr''");el 6 (), -Tro ,ill
A2N\ 9% L' structures of forpila +-34318) 1

{R16%
R2 \, o N Z8
| S O
A Y NN e
Al N
lll l!{ (R18)%

1.8.5 Compounds of Section 1.8.4 with preferred R16 moieties

5 In a preferred embodiment of compounds from Section /.8.4, said compounds have

structures of formula I-8f:

\{

. 26
R2 i
; j\N NG {:«r 181
1.8.6 Compounds of Section 1.8.5 with a more preferred A1 moieties

In a more preferred embodiment of compounds from Section /.8.5, said compounds have

10 structures of formula I-8g:
R z5
R2 o] i O X
,/I\\ /“\ e 4 \CIL/ I-8g
S
F

H H

N

Wherein Al is selected from the group consisting of

i @ T

I X (23) s = |)\/ Ry

23 |l P | // Cl e ! /_(Zah”ﬁ/“ Za\I Pl
N .S ,
<}q,o ' O\NJ B g g \:I=N &I'!‘ ’ <\N/N'Z4
2 2
N I

| s | e

aCo | M P
Z3

1.8.7 Compounds of Section 1.8.5 with a more preferred Z6 moieties

15 In a more preferred embodiment of compounds from Section /.8.5, said compounds have

structures of formula I-8h:
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H 1.7.2 Conmpounds of Fornula 1-7a which exenplifr preferred Al Mieties In
a preferred enbodi nent of conpounds of fornula 1-7 a, said conpounds have
structures of formula I-7c: (R16)1 40-0 I-7c (R18)1 1.7.3 Conpounds of
Formul a 1-7a which exenplib, preferred Al Mieties In a preferred

enbodi ment of conpounds of fornula |I-7a, said conpounds have structures of
formula I-7d: ( RL6)t()L 2 R."/ I N-7d Ad I1(R1 81 H20 1.7.4 Mre
preferred conpounds of Section 1.7 1In a preferred enbodi nent of conpounds
from Section 1.7, said conpounds ha e structures of formula |I-7e:

£

wherein Z6 is ~-C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.9  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures

5 offormula I-9a:
(RiB) Z6 )

JL LI

) R18
N h

wherein the A ring is isothiazolyl.
1.9.1 Compounds of Formula I-9a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-9a, said compounds have

10  structures of formula I-9b:

(R186), 76

PPN

) R18
) ()|

1.9.2 Compounds of Formula -9a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula 1-9a, said compounds have

(RI6) /}}Zﬁh
2 "\m .
AQ/A\NINKJOU I9¢

15 Ny R

structures of formula 1-9¢:

1.9.3 Compounds of Formula I-9a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula 1-9a, said compounds have

structures of formula I-94d:

(Ri6) /1
/A\ /L,

(Rm),

20 1.9.4 More preferred com_pounds of Section 1.9
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(R16)t R2 76 Al NN (R18)1 H 1.7.5 Conmpounds of Section 1.7.4 with
preferred R16 noieties 5 In a preferred enbodi nent of conpounds from
Section 1.7.4, said conpounds have structures of formula I-7f: R18 7 R26
Al -A ,N1-71 H1.7.6 Conpounds of Section 1.7.5 with a nore preferred Al
noi eti es In a nore preferred enbodi nent of conpounds from Section
1.7.5, said conmpounds have 10structures of fornula I-7g: Wherein Al is
sel ected fromthe group consisting of

In a preferred embodiment of compounds from Section 1.9, said compounds have

structures of formula [-9¢:

(R36)

ISP Sa

R
|]| ( 18)

1.9.5 Compounds of Section 1.9.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section 1.9.4, said compounds have

structures of formula I-9f:

/\ N'g S 26
=
n “:'
H F
1.9.6 Compounds of Section 1.9.5 with a more preferred Al moieties
In a more preferred embodiment of compounds from Section /.9.5, said compounds have

10 structures of formula I-9g:

N
!

R18
e g Y
af ™™ NJ\\') Kot
|
H

Wherein Al is selected from the group consisting of

(zs). i
\_(23) | (Z3)t 7 (23) | \ (23)'
\ Z h (Z )l ‘ 23 _
<,_N

Nao 23 \._—-s

1.9.7 Compounds of Section 1.9.5 with a more preferred 26 moieties
15 In a more preferred embodiment of compounds from Section /.9.5, said compounds have

structures of formula [-9h:
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1.7.7 Conmpounds of Section 1.7.5 with a nore preferred Z6 noieties 15 In- a:
nore preferred enbodi nent of conpounds from Section 1.7.5, said conpounds
have structures of fornula I-7h: wherein Z6 is -C(0)NHR4, -NHR4 or R19
substituted pyrazole; 1.8 Conpounds of Formula |a which exenplifr preferred
A and X2-E1 Moieties In a preferred enbodi ment of conpounds of formula
| a, said conpounds have structures 5of fornula I-8a: (Rk6)1(Z6), 12\ 1-8a
AINN 11(R18X HH wherein the Aring is oxazolyl. 1.8.1 Conpounds of Formula

| -8a which exerrpli&preferredAI peties In a preferred enbodi nent of
conpounds of fornula I-8a co 10structures of formula
| -8b: (R16)1r16X , Lj\ N o~ I5h

F
wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;

1.10 Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties

5 In a preferred embodiment of compounds of formula Ia, said compounds have structures

P{» W
M,A\N /r\, 1-10a

. R18
4o ()l

of formula 1I-10a:

wherein the A ring is phenyl.
1.10.1 Compounds of Formula I-10a which exemplify preferred Al Moieties

10 In a preferred embodiment of compounds of formula I-10a, said compounds have

{R\) Z6)
AZ/A\NiNL’ '\J I-10b

|-Iq '!l {R18)

structures of formula I-10b:

1.10.2 Compounds of Formula I-10a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula 1-10a, said compounds have

15  structures of formula [-10c¢:

(Ris), /zs),
T
Ay i 1-10c
™y \)
H

J' (R1 8

1.10.3 Compounds of Formula I-10a which exemplify preferred A1 Moieties

In a preferred embodiment of compounds of formula I-10a, said compounds have

[R15)1 /ZG)I
R2
/A\ J\ /L, \) 1-10d
Lol

Ad (Rm),

structures of formula I-10d:

20
1.10.4 More preferred compounds of Section 1.10
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11(1118) HH 1.8.2 Conpounds of Formula |-8a which exenplifi) preferred A -
Moieties In a preferred enbodi nent of conpounds of fornula I-8a, said
conpounds have structures of fornula I-8c: 15 1-8c 1.8.3 Conpounds of
Forrmul a 1-8a which exenpli & preferred Al Miieties In a preferred enbodi nent
of conmpounds of fornula |I-8a, said conpounds have structures of fornula

1- 8d: 20 1.8.4 More preferred conpounds of Section 1.8 1In a preferred
enbodi ment of conpounds from Section 1.8, said conpounds have structures of

formula Ip,8g ‘preferred embodiment of compounds from Section 1.10, said compounds have

structures of formula I-10e:
(RI6)

Z6
PP RS
o A‘N 1-10e
II-I I!I (R1B),

1.10.5 Compounds of Section 1.10.4 with preferred R16 moieties

5 In a preferred embodiment of compounds from Section /./0.4, said compounds have

SUcas
A\ =N 1-10f

1.10.6 Compounds of Section 1.10.5 with a more preferred A1 moieties

structures of formula I-10f:

In a more preferred embodiment of compounds from Section I.10.5, said compounds

10 have structures of formula I-10g:

R\E z6

RZ /4\ (o] d N

EX LT
|
H F

N
!
H

Wherein Al is selected from the group consisting of

(za)‘ i
73 > @3y l X @ (zs) -—(23). 7 | L(za),
/ ]
Fogiid
I—N

3\-'—’5

(23)(
) /—(23). (23). '—(B)l —(23)
N, —-—
“0 y z3

o and L/\/

1.10.7 Compounds of Section 1.10.5 with a more preferred Z6 moieties

15 In a more preferred embodiment of compounds from Section /./0.5, said compounds

have structures of formuia I-10h:
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1.8.5 Compounds of Section 1.8.4 with preferred Rl 6 noieties 51n a
preferred enbodi nent of conpounds from Section 1.8.4, said conpounds have

structures of forrmula I-8f: 1. 8.6 Compounds of Section 1.8.5 with a nore
preferred Al npieties In a nore preferred enbodi nent of conpounds from
Section 1.8.5, said conpounds have 10structures of formula |-8g: Wherein

Al is selected fromthe group consisting of [ILs".CZ3h Z3 | -(Z3)i-(Z3)1

10

15

20

-.'. .S ,---23, --:---- NS
r2 Rﬁé\ol/yzs
T igy S
Y
H H

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.11  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties
In a preferred embodiment of compounds of formula Ia, said compounds have structures
of formula I-11a:
(R15), /zs),
/T\ i /k, Ila
Al E ||4 (R1 B)l
wherein the A ring is pyrimidinyl.
1.11.1 Compounds of Formula I-11a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-11a, said compounds have

structures of formula I-11b:

(R16)l /ZG),
2 2
,E\ j\ L, '\) I-11b
az
(R18),
H H
1.11.2 Compounds of Formula I-11a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-11a, said compounds have

structures of formula I-11¢:

N
Aa’A‘ J\ L,\ U e

J. l!i (R18),

1.11.3 Compounds of Formula I-11a which exemplify preferred Al Moieties

In a preferred embodiment of compounds of formula I-11a, said compounds have

[R16)' /)}Zﬁ)t
0\ r
/A\ \) 1-11d

I (R1 8)

structures of formula I-11d:

1.11.4 More preferred compounds of Section 1.11
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N---ON---Z3 NI----S'\-t. Z3- 74 1.8.7 Conpounds of Section 1.8.5 with a
nore preferred Z6 noieties 15 In a nore preferred embodi ment of conpounds
from Section 1.8.5, said conmpounds have structures of formula I-8h:

R2 1-8h Al-A N H HF wherein Z6 is -C(0)NHR4, -NHR4 or R19 substituted

pyrazole; 1.9 Conpounds of Fornula a which exenplt& preferred A and X2-E1l

Mbi eti es

R18Z6

In a preferred enbodi nent of conpounds of fornula la, said
conpounds have structures 5 of fornula I-9a: (R16)t12.6 h "\, Al)

In a preferred embodiment of compounds from Section 1.11, said compounds have

structures of formula I-11e:

10

15

,A\ i L, N I-1le

1.11.5 Compounds of Section 1.11.4 with preferred R16 moieties

In a preferred embodiment of compounds from Section 1./1.4, said compounds have

structures of formula I-11£:

R18
2 ’¢\1l O = z
JLNM\ON
|
H F

1.11.6 Compounds of Section 1.11.5 with a more preferred A1 moieties

In a more preferred embodiment of compounds from Section 1.11.5, said compounds

have structures of formula I-11g:
RB/\ 76
Rz Ay N
o RS A S
1
H F

Wherein Al is selected from the group consisting of

(za). i
N
i; @3 || / @ ——(zsh (zz;. /—<23).

I—=

\ _J 23
Neza
N S¢ @ N
(za), —(23)' l — (23 v | / | —(Z3),
N, f
, 73— and
Y \| . AT

1.11.7 Compounds of Section 1.11.5 with a more preferred Z6 moieties

In a more preferred embodiment of compounds from Section /.17.5, said compounds

have structures of formula I-11h:
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NN Il (R18)t H wherein the Aring is isothiazolyl. 1.9.1 Conpounds of

Formula 1-9a which exenplifir preferred Al Mieties In a preferred
enbodi ment of conpounds of formula |-9a, said conpounds have 10 structures
of fornmula 1-9h: (R16)1526h A2 NN Il 14 1.9.2 Conmpounds of Formula -9a

whi ch exenpl O preferred Al Mieties In a preferred enbodi mrent of conpounds
of fornula I-9a, said conpounds have structures of forrmula I-9c:

26)1 IF A3 NN |1 (R18), HH 1.9.3 Conpounds of Formula 1-9a which exenpli &
preferred Al Moieties In a preferrgg enbodi nrent of conpounds of formula

| -9a, said conpounds have st -
np fuﬁur 'j»fo@riﬁs a |-9d:
MY
H H F

wherein Z6 is ~-C(O)NHR4, -NHR4 or R19 substituted pyrazole;
1.12  Compounds of Formula Ia which exemplify preferred A and X2-E1 Moieties

In a preferred embodiment of compounds of formula Ia, said compounds have structures

5 of formula I-12a:
Sy
,A\ /ﬁ\ /L, OU I-12a

(R18),

wherein the A ring is pyridinyl.
1.12.1 Compounds of Formula I-12a which exemplify preferred A1 Moieties
In a preferred embodiment of compounds of formula I-12a, said compounds have

10  structures of formula I-12b:

(R 6)| /ZG)(
1o
NG TP

(R‘lB),

1.12.2 Compounds of Formula I-12a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-12a, said compounds have

structures of formula I-12¢:

(R1B). /215),
e j\ J’\)\J w 12

15 S
1.12.3 Compounds of Formula I-12a which exemplify preferred Al Moieties
In a preferred embodiment of compounds of formula I-12a, said compounds have
structures of formula I-12d:
(R16% /16}1
/L\Tj\ /\(,\\E‘L \\) -12d
H

A4
'!‘ {(R18),

20 1.12.4 More preferred compounds of Section 1.12
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e. /1" \-1-1'1-9d A Il (R18) H 20 1.9.4 Mre preferred conpounds of

Section 1.9 1In a preferred enbodi nent of conpounds from Section 1.9,
conpounds have structures of fornula I-9e: 1.9.5 Compounds of Section
1.9.4 with preferred RI6 noieties 5 1n a preferred enbodi nent of conpounds

from Section 1.9.4, said conmpounds have structures of forrmula |-9f:
1.9.6 Conmpounds of Section 1.9.5 with a nore preferred Al noieties
In a preferred embodiment of compounds from Section 1.12, said compounds have

structures of formula I-12e:

{R16)

T

=N I-12e

[ R18
Y e

1.12.5 Compounds of Section 1.12.4 with preferred R16 moieties
5 In a preferred embodiment of compounds from Section 1.12.4, said compounds have

structures of formula I-12f:
R 8’ 76
P 1 i?/\”\f
A X 2N 1121
AT
M H F

1.12.6 Compounds of Section 1.12.5 with a move preferred A1 moieties
In a more preferred embodiment of compounds from Section 1.12.5, said compounds

10  have structures of formula I-12g:

L}"\”\f

Wherein Al is selected from the group conswtmg of

(za). i
AN AN
z3 — 23y | / “h i;—(zsx l '_123): za | @3
NN
4 : Q : (\ :
N—O z % \‘N “Nezy
% ‘@ z

0\ __J Z3

1.12.7 Compounds of Section 1.12.5 with a more preferred Z6 moieties
15  In a more preferred embodiment of compounds from Section //2.5, said compounds have

structures of formula 1-12h:
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In a nore preferred enbodi nent of conpounds from Section 1.9.5, said
conpounds have 10structures of formula |-9g: Wherein Al is selected from
the group consisting of 1.9.7 Conpounds of Section 1.9.5 with a nore
preferred Z6 noieties 15 In a nore preferred enbodi nent of conpounds from
Section 1.9.5, said conpounds have structures of forrmula |I-9h: wherein Z6
Is -C(O)NHR4, -NHR4 or R19 substituted pyrazole; 1.10 Conpounds of Fonnul a
a which exenplini preferred A and X2-E1 Moieties 5 In a preferred

enbodi ment of conpounds of fornul arga, said npounds have structures of
formula |-10a: (R6)1326)1 RZ*9 ﬂi ™YH wherein the Aring is phenyl.
1.10.1 Conpounds of For mul ‘11"1"3:1%@ mpl i Y?preferred Al Mieties

H H F

wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole;

1.13  Methods
5 1.13a Methods of Protein Modulation

The invention includes methods of modulating kinase activity of a variety of kinases, e.g.
C-Abl kinase, ber-Abl kinase, Flt-3, c-Kit, PDGFR, VEGFR, ¢-MET, the HER family of
kinases and the Raf family of kinases. The kinases may be wildtype kinases, oncogenic
forms thereof, aberrant fusion proteins thereof or polymorphs of any of the foregoing.

10  The method comprises the step of contacting the kinase species with compounds of the
invention and especially those set forth in sections 7.7/-1.12. The kinase species may be
activated or unactivated, and the species may be modulated by phosphorylations,
sulfation, fatty acid acylations glycosylations, nitrosylation, cystinylation (i.e. proximal
cysteine residues in the kinase react with each other to form a disuifide bond) or

15  oxidation. The kinase activity may be selected from the group consisting of catalysis of
phospho transfer reactions, inhibition of phosphorylation, oxidation or nitrosylation of
said kinase by another enzyme, enhancement of dephosphorylation, reduction or
denitrosylation of said kinase by another enzyme, kinase cellular localization, and
recruitment of- other proteins into signaling complexes through modulation of kinase

20  conformation.

1.13b Treatment Methods

The methods of the invention also include treating individuals suffering from a condition

selected from the group consisting of cancer and hyperproliferative diseases. These
25 methods comprise administering to such individuals compounds of the invention, and

especially those of sections /./-1.12, said diseases including, but not limited to, a disease

caused by c-Abl kinase, oncogenic forms thereof, aberrant fusion proteins thereof and

polymorphs thereof, chronic myelogenous leukemia, acute lymphocytic leukemia, other

myeloproliferative disorders, gastrointestinal stromal tumors, age-related macular
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10 In a preferred enbodi nent of conpounds of formula I-1 Oa, said conpounds

have structures of formula I-10b: A2 N1 (N6)1 6)1 Lo "*. N-10b I(R16)1
1. 10. 2 Conpounds of Forrmula I-1 Oa which exenp* preferred Al Mieties
In a preferred enbodi ment of conpounds of formula 1-1 QGa, said conpounds
have 15structures of formula I-1 Oc: (R16)1 R219 N ****L\ Ar 1-1 DC

degeneration, hypereosinophilic syndrome, glioblastomas, ovarian cancer, pancreatic
cancer, prostate cancer, lung cancers, breast cancers, kidney cancers, cervical carcinomas,
metastasis of primary solid tumor secondary sites, ocular diseases characterized by
hyperproliferation leading to blindness including various retinopathies, i.e. diabetic
5 retinopathy and age-related macular degeneration, rheumatoid arthritis, melanomas,
colon cancer, thyroid cancer, a disease caused by a mutation in the RAS-RAF-MEK-
ERK-MAP kinase pathway, human inflammation, rheumatoid spondylitis, ostero-
arthritis, asthma, gouty arthritis, sepsis, septic shock, endotoxic shock, Gram-negative
sepsis, toxic shock syndrome, adult respiratory distress syndrome, stroke, reperfusion
10  injury, neural trauma, neural ischemia, psoriasis, restenosis, chronic obstructive
pulmonary disease, bone resorptive diseases, graft-versus-host reaction, Chron’s disease,
ulcerative colitis, inflammatory bowel disease, pyresis, and combinations thereof. The
administration method is not critical, and may be from the group consisting of oral,
parenteral, inhalation, and subcutaneous.
15
1.14  Pharmaceutical Preparations
The compounds of the invention, especially those of sections 1./-1.12, may form a part of
a pharmaceutical composition by combining one or more such compounds with a
pharamaceutically acceptable carrier. Additionally, the compositions may include an
20  additive selected from the group consisting of adjuvants, excipients, diluents, and

stablilizers.

2, Synthesis of compounds of the present invention
The compounds of the invention are available by the procedures and teachings of
25 WO 2006/071940, filed December 23, 2005, incorporated by reference, and by the
general synthetic methods illustrated in the schemes below and the accompanying
examples.
As indicated in Scheme 1, ureas of general formula 1 can be readily prepared by
the union of amines of general formula 2 with isocyanates 3 or isocyanate surrogates 4
30  (trichloroethyl carbamates) or 5 (isopropenyl carbamates). Preferred conditions for the

preparation of compounds of general formula 1 involve heating a solution of 4 or 5 with 2
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HH 1.10.3 Conpounds of Fornula 1-1 Ga which exenpl, preferred Al Mieties
In a preferred enbodi nent of conpounds of fornula |I-10a, said conpounds
have structures of fornula I-1 0d: "20 (R16)1)26)t IR2 A(A.sy (RIB)1 HH
1-10d 1.10.4 More preferred conpounds of Section 1.10 In a preferred
enbodi ment of conpounds from Section 1.10, said conpounds have structures
of formula I-1 Oe: (R16)1 R2Z6 A.,1-10e AIN Il (R18),

in the presence of a tertiary base such as diisopropylethylamine, triethylamine or N-
methylpyrrolidine in a solvent such as dimethylformamide, dimethylsulfoxide,

tetrahydrofuran or 1,4-dioxane at a temperature between 50 and 100 °C for a period of
time ranging from 1 hour to 2 days.

o]
A—N=C=0 Al )k AN
N 0~ TCClh (Z6)
4

{Z6) 3 or o) /
R3_ X2, /xa\//m = a. M _xe x3 A
N L - NNV RO

H - R3 Q7

g ar A\Nio/ﬂ\
H
3

Scheme 1

As shown in Scheme 2, isocyanates 3 can be prepared from amines A-NH; 6 with

phosgene, or a phosgene equivalent such as diphosgene, triphosgene, or N,N-
dicarbonylimidazole. Trichloroethyl carbamates 4 and isopropeny! carbamates 5 are

10  readily prepared from amines A-NH; (6) by acylation with trichloroethyl chloroformate
or isopropenyl chloroformate by standard conditions familiar to those skilled in the art.
Preferred conditions for the preparation of 4 and 3 include include treatment of
compound 6 with the appropriate chloroformate in the presence of pyridine in an aprotic
solvent such as dichloromethane or in the presence of aqueous hydroxide or carbonate in

15  a biphasic aqueous/ethyl acetate solvent system.

0
A-:IHZ . A—-N;—-C=0 o A‘u)l\o/\cch o A\HJ\OJ\
4 5
Scheme 2

Additionally, compounds of formula ! can also be prepared from carbéxylic acids

7 by the intermediacy of in-situ generated acyl azides (Curtius rearrangement) as

20 indicated in Scheme 3. Preferred conditions for Scheme 3 include the mixing of acid 7
with amine 2 and diphenylphosphoryl azide in a solvent such as 1,4-dioxane or
dimethylformamide in the presence of base, such as triethylamine, and raising the

temperature of the reaction to about 80-120 °C to affect the Curtius rearrangement.
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H H 1.10.5 Conpounds of Section 1.10.4 with preferred R16 noieties 5 In a
preferred enbodi nent of conpounds from Section 1.10.4, said conpounds have

structures of fornula |-10f:
nore preferred Al noieties

1.10. 6 Conpounds of Section 1.10.5 with a
In a nore preferred enbodi nent of conpounds

from Section 1.10.5, said conpounds 10 have structures of fornula I-1 0Og:
R2 AIN HH Wherein Al is selected fromthe group consisting of 1.10.7
Compounds of Section 1.10.5 with a nore preferred Z6 noieties 15 In a nore
preferred enbodi nent of conmpounds framSection 1.10.5, said conpounds have

structures of formula 1-1g0ho s . %2844 .. Al NN i HH
N7 R l J 0 (26X
2 o = Al )j\ PR ,xa\/‘/m
A—COzH N Ea &l K‘oz’"

2

|t

Scheme 3

Many methods exist for the preparation of amines A-NH; 6 and acids A-COzH 7,

depending on the nature of the A-moiety. Many such methods have been described in

5  detail in WO 2006/071940, and are incorporated by reference here. Preferred synthetic

methods are outlined in the following schemes for the non-limiting examples wherein A

is a 1-substituted-pyrazole (optionally substituted by R2) or A and Al are linked by C-C
bond.

As illustrated in Scheme 4, Al-substituted, pyrazole amines 10 (a preferred aspect

10 of A-NH; 6, Scheme 2) are available by the condensation of hydrazines 8 and beta-keto

nitriles 9. Preferred conditions for this transformation are by heating in ethanolic HCI.

Hydrazines 8 are in turn available by the diazotization of amines 11 followed by

reduction or, alternately from the hydrolysis of hydrazones 13 obtained by the palladium

mediated coupling of benzophenone hydrazone with compounds of formula Al-X 12,

15  wherein X represents a halogen or triflate moiety.

Dz
o
=

u
-
~ff—

>—x
>—Z

NH, .

»—Z

._
[%)
]
&7
I=

Scheme 4
A non-limiting example of Scheme 4 is illustrated by the preparation of
compound 19 (Scheme 5 and the accompanying examples). Thus commercially available

20  6-hydroxyquinoline 14 can be converted to trifluoromethanesulfonate 15 by treatment
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Z6 1-10h wherein Z6 is -C(O)NHR4, -NHR4 or R19 substituted pyrazole; 1.11
Conmpounds of Fornula la which exenplifi | preferred A and X2-E1 Mieties

In a preferred enbodi mrent of conpounds of formula la, said conpounds have
structures 50of fornula I1-11 a: (R16)1(Z6 X T2 9 ... A 21\ ../%,k) Al NL4N
11(R18) H wherein the Aring is pyrimdinyl. 1.11.1 Conpounds of Fornmnul a
1-11a which exenpli .61 preferred Al Mbieties In a preferred

enbodi ment of conpounds of fornmula I-1 la, said conpounds have 10structures

of formul Qvitlln'u]iﬂfctﬁn}'lyc{rﬁ%@xa p%cﬁ§z) ﬁZaciiBﬁ %FEQ avitﬂr‘%er?zophenone hydrazone in the

presence of a palladium catalyst, preferably a catalyst containing the
bis(diphenylphosphino)ferrocene ligand, provides the hydrazone 16. Reaction of 16 with
ethanolic HC at reflux provides the hydrazine 17, which can be combined with keto
5 nitriles of general formula 18 by further heating in ethanolic HCI to provide quinoline
pyrazole amines of formula 19. In another aspect of this synthetic sequence, hydrazone
16 can be converted directly to pyrazole 19 by the direct reaction with keto nitrile 18

upon heating in ethanolic HCI.

Ph Ph

hi
H 0S0,CF, N‘NH
B
= N =
=N =N | N
14 is 16
R2
HzN( R2 n
NH \ﬂ/\CN ~N~ TNH;
o i
~ AN
l =N l N
L 15
10 Scheme 5

Another preferred method for constructing Al-substituted pyrazoles is illustrated

by the general preparation of pyrazole acid 22 (Scheme 6), an aspect of A-CO.H 7
(Scheme 3). As indicated in Scheme 6, the union of a pyrazole 5-carboxylic ester 20 with
A1-X 12, wherein X reprepesents a halide, triflate, or boronic acid suitable for direct

15  transition metal—catalyzed couplings with pyrazoles 20, provides Al-substituted pyrazole
esters 21. Preferred conditions for such transformations involve mixing a boronic acid 11

[X= B(OH),] and esters 20 in dichloromethane with copper acetate and pyridine in the
presence of crushed molecular sieves, with or without heating. Preferred esters for this
transformation include ethyl, tert-butyl and benzyl esters. The esters 21 in turn can be

20 converted to acids 22 by standard conditions familiar to those skilled in the art, such as

saponification, acidic hydrolysis or hydrogenation.
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A2 (R14 H 1.11.2 Conpounds of Formula 1-1la which exenplify preferred A
Moieties In a preferred enbodi nent of conpounds of fonnula I-1 la, said
conpounds have structures of fornula 1-11c: 15 6hi Z6h R2IICTjis 1-11c A3 NN
| (R18), HH1.11.3 Conpounds of Forrmula I-1 1a which exenplib qg3referred Al
Moieties In a preferred enbodi nent of compounds of fornula I-1 la, said

conpounds have structures of fornmula I-1 1d: (R16),2Z6)1 | -o0--- 1-11d A4l
| (R18)t H
R2 R2 R2
X
1l\1 * MOR ] = N\N\ R 3 N?NOH
n R [} }n ¢} .AI\1 a
b1 a n

Scheme 6
The synthesis of intermediates useful for the construction of compounds of
formula 1 wherein A and Al are linked by a C-C bond is shown in Scheme 7. In this
5  case, palladium catalyzed reactions (for example, Suzuki or Stille reactions) of A1-X 12
with a complementary component 23 or 24 provides compounds 25 or 26, examples of
general intermediates A-NH; 6 or A-CO;H 7, respectively. In this synthetic sequence,
the X- groups on the reactants 12 and 23 or 24 are moieties that undergo transition metal
catalyzed cross coupling reactions, such as halides or triflates and boronic acids or esters,
10 stannanes, silanes, organozincs or other organometallic moieties known by those skilled
in the art to be suitable substrates for such processes. The X-groups in Scheme 7 are
complementary moieties for cross coupling processes such that when A1-X 12 is a halide
or triflate, A-X 23 or A-X 24 will be a complementary organometallic,. such as a stannane
or the like or a boronic acid or ester. Likewise, if A1-X 12 is an organometallic reagent

15 or a boronic acid or ester, A-X will be a halide or triflate.

% . el ol

| | Pd catalyst |

Al X ——— Al

12 23 (Y = NHy} 25(Y = NHy)

= 24 (Y = COH) 26 (Y = CO,H)
Scheme 7

Within Scheme 7, it will be understood by those skilled in the art that there are

additional synthetic equivalents for the Y-groups of 23 and 24 that can be used

20  interchangeably with NH; and CO,H with the addition of additional transforming steps.
For example, the Y group of 23 might also be a protected amino group such as N-Boc or

a surrogate amino group such as nitro that would give rise to compounds of formula 25

after acidic hydrolysis or reduction respectively. Similarly, it will be recognized that the
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20 1.11.4 More preferred conpounds of Section 1.11 1In a preferred

enbodi nent of conpounds from Section 1.11, said conpounds have structures
of formula I-1 le: (RL6)t R20Z6 Ale N.."Ajjl-11e AII(R18)t H1.11.5
Compounds of Section 1.11.4 with preferred R16 noieties 5 In a preferred
enbodi nent of conpounds from Section 1.11.4, said conpounds have structures
of fornmula I-11 f: 1.11. 6 Conpounds of Section 1.11.5 with a nore
preferred Al noieties In a nore preferred enbodi nent of conpounds from

Section lyldom, of 2 fhighPIREBEAR edf@r BANRIS Whith! duRDlydt Y018 oh adid &f
formula 26 by standard synthetic methods.

A non limiting example of Scheme 7 is illustrated by the preparation of

compound 29, an example of general intermediate A-NH> 6, above. Thus, commercially

5 available quinoline 6-boronic acid 27 can be combined with commercially available 5-

fluoro-2-iodoaniline 28 in the presence of a palladium catalyst to provide compound 29,

an example of general intermediate A-NH; 6, above.

B(OH); F
NH;
Ny NH;
o P
=
27 28
21 R
2
Scheme 8
10 Amines 2 (Schemes 1 and 3, above) useful for the invention can be synthesized

according to methods commonly known to those skilled in the art. Non-limiting
examples are illustrated in the following schemes. A general preparation of aryl amine
32, an example of amine 2, above, is shown in Scheme 9. Thus, chloropyridines of
formula 31 are reacted with phenols of foﬁ‘nula 30 in the presence of base such as
15  potassium tert-butoxide. Reactions are generally conducted at temperatures between 0 °C
and 150 °C in solvents such as dimethylacetamide, dimethylformamide or
dimethylsulfoxide. Some non-limiting examples of general synthetic Scheme 9 are

shown in Schemes 10-12, below.

HEN ; o NN g \(/:]26}1-3
QOH L l/\//_ TN
(rig 13 (R16) 13
30 Al 32
20 Scheme 9

In Scheme 10, commercially available 3-fluoro-4-aminophenol is reacted with

potassium tert-butoxide and chloropyridines 34 or 35 to provide amino ethers 36 and 37
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Wherein Al is selected fromthe group consisting of 1.11.7 Conpounds of
Section 1.11.5 with a nore preferred Z6 noieties 15 In a nore preferred
enbodi ment of conpounds from Section 1.11.5, said conpounds have structures
of fornmula I-11h: wherein Z6 is -C(O)NFIR4, -N-1R4 or R19 substituted
pyrazole; 1.12 Conpounds of Formula Ia which exenpliA) preferred A and
X2-E1 Moieties In a preferred enbodi nent of conpounds of fornula Ia,
said _corrpoungs have structures 5of forrmula I-1 2a: ( 16), wherein the A
ring is pyri [

preferr edly %%e\{)ét @15 pref‘lrr%m&%’n'?ﬁg g]rlsr ggﬁs 2 é|mm=3%52n{flrﬁl‘%H gg%pgéﬁirxigést ag\:‘

Formul a_|tehp &amrébdtde@cﬁmdndemave 105tructures of formula I-12b: (RL6)t

)26 h ' 7111- 12b \C(ﬁ\

36 R=CHy
i g{ ﬁ'f” 37 R=H)
Scheme 10
5 In a similar manner, commercially available 2-methyl-4-aminophencl 38 is

combined with chloropyridines 34 and 35 to provide amino ethers 39 and 40, respectively
(Scheme 11).

ged o — OO

iy i i
Scheme 11
10 Scheme 12 illustrates the preparation of meta-substituted pyridyl ether amines 47

and 48, examples of general intermediate 2, above. As shown in Scheme 12,

commercially available 2-chloro-4-flucrophenol 41 is treated with methyl chloroformate
to provide carbonate 42. Nitration under standard conditions then provides adduct 43.
Hydrolysis of the carbonate provides phenol 44. Concomitant reduction of both the nitro
15  and chloro moieties provides aminophenol 45. Treatment of phenol 45 sequentially with
potassium tert-butoxide and 3,5-dichloropyridine and heating in dimethylacetamide
provides the compound 47. Removal of the chlorine atom of 47 by hydrogenation

provides the amine of formula 48, an aspect of general amine 2.
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(RIEt), 1.12.2 Conpounds of Fornula I-1 2a which exenplifr preferred A
Moieties In a preferred enbodi nent of conpounds of fornula I.-12a, said
conpounds have structures of fornmula 1-1 2c: (R16),(26), +, 11-"-"lk

1 (R16), HH 1.12.3 Conpounds of Fornula I-12a which exenplify preferred Al
Moieties In a preferred enbodi nent of conpounds of fornmula I-12a, said
conpounds have structures of fornula I-12d: 20 1.12.4 More preferred
conmpounds of Section 1.12 1In a preferred enbodi nent of conpounds from
Section 1.12, said conpounds have structures of fornula I-12e:

Cl F. Cl F. cl
oL, — O —
OH 0CO;Me O,N 0CO,Me

42

4 8

Cl

jo ]
N
2 cl a cl 46 - )
¢ — 0, 200
OH HoN OH HyN o
_4_5_

0N

44 47 (R=Ch

48 R=H)
Scheme 12

Amines of general formula 2 can also be prepared by the general route shown in
Scheme 13. Thus, halo pyridine 49 (X is halogen) or halo pyrimidine 50 (X is halogen)
5 can be converted to Z6-substituted pyridine 51 or Zé6-substituted pyrimidine 52,
respectively. There are several methods through which this can be accomplished,
depending on the nature of the Z6. When the Z6 moiety is attached to the Q-containing
ring through a Z6 nitrogen atom, preferred methods include heating compounds of
formula 49 or 50 with an excess of the amine Z6-H either neat or in a solvent such as N-
10  methylpyrrolidinone, DMF, DMSQ or an alcoholic solvent at temperatures ranging from
RT to 200 °C. For the case of aryl and heteroaryl amines Z6-H, additional preferred
methods include the heating of compounds 49 or 50 with an excess of the amine Z6-H
and an acid catalyst (for example, TsOH, HCl, HOAc or the like) in a suitable solvent
such as DMF, DMSQ or an alcoholic solvent. Additional preferred methods for aryl and
15  heteroarylamines Z6-H include combining Z6-H with compounds 49 or 50 in the
presence of a transition metal catalyst such as a palladium catalyst in a suitable solvent
like 1,4-dioxane or DMF with heating if necessary. When the Z6 moiety is attached to
the Q-containing ring through a Z6 oxygen or sulfur atom, preferred methods include
heating 49-50 with alcohol or thiol Z6-H in the presence of a strong base (for example,
20 NaH or potassium tert-butoxide) either neat using Z6-H as the solvent, or in a polar
solvent such as DMF or DMSO at temperatures ranging from RT to 200 °C. When the
Z6 moiety is attached to the Q-containing ring through a Z6 carbon atom, preferred

methods include contacting compounds 49 or 50 with a species of formula Z6-M in the
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(R16)1 I-12e I(R18)1 1.12.5 Conpounds of Section 1.12.4 with preferred Rl
6 noieties 5 1n a preferred enbodi nent of conpounds from Section 1.12. 4,

sai d conpounds have structures of formula |-12f: 1.12. 6 Conpounds of
Section 1.12.5 with a nore preferred Al noieties In a nore preferred
enbodi nent of conpounds from Section 1.12.5, said conpounds 10 have
structures of fornula 1-12g: Wherein Al is selected fromthe group

consisting of 74 1.12.7 Conpounds of Section 1.12.5 vvi th a more preferred
11275, s apasimpbo aalohin S bR oRerBL o 1 et of PABRPAES n baBaske! | O
metal catalyzed cross-coupling reactions. Examples of suitable M groups include but are
not limited to, boronic acids, boronic esters, zinc, trialkyltin, silicon, magnesium, lithium,
and aluminum. Optionally, the transformations shown in Scheme 13 may be performed
5  with microwave heating, It will be understood by those skilled in the art that the Z6
moieties introduced in Scheme 13 may contain optional protecting groups that will be
removed in subsequent transformations (not shown). Some non-limiting examples of

general Scheme 13 are shown in Schemes 14 and 15, below.

\(\u l/\ /] Z6-H or Z6-M HZ”T\ N ‘AZG
[ Jof L 2 Y 3od
(R16) 13 (R18) .3
49 (Q=CH) 51(Q=CH)
5 @Q=N) 52(Q=N)
10 Scheme 13

In Scheme 14, phenol 33 and 24-dichloropyridine (51) are combined using
general Scheme 9 to provide the chloropyridine 52. Further reaction of chloropyridine
52 with the N-methylpyrazole boronate 53 in the presence of palladium
tetrakis(triphenylphosphine) provides 54, an example of general amine 2.

F
HoN +C‘ I\C' F NGENGe
—
OH HoN
Al 52

33

i5 54
Scheme 14

Scheme 15, shows the preparation of amino pyridine 55 from chloropyridine 52
by the general route of Scheme 13. Preferred conditions for this transformation include
the contacting of chloropyridine 52 with isopropylamine in N-methylpyrrolidinone with

20  microwave heating.
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wherein Z6 is -C(0)NHR4, -NHR4 or R19 substituted pyrazole; 1.13 Methods 5
1.1 3a Methods of Protein Mdulation The invention includes nethods of
nodul ati ng ki nase activity of a variety of kinases, e.g. C Abl kinase,

bcr- Abl kinase, FIt-3, c-Kit, PDGFR, VEGFR, c-MET, the HER fam |y of

ki nases and the Raf fam |y of kinases. The ki nases may be w | dtype ki nases,
oncogeni c forns thereof, aberrant fusion proteins thereof or pol ynorphs of
any of the foregoing. 10 The nmethod conprises the step of contacting the
ki nase species with _conmpounds of the invention and especially those set
forth in sections 179 P~ The Fldnasei.gpecihes~gaf \wrat ed or
=activated, and the @ es @ be nodul at ed pho pﬁ ryllati ons,
suffation, fatty a&¥d acyl ations gl ycosyl aN"ons, nitrosyl ation,
cystinylation (i.e. proxisml cysteine residues insthe kinase react with
each other to forma disulfide bond) or 15 oxidation. The |cinase activity
may be sel ected fromthe group cons QF?stof catal ysis of phospho transfer

reactions, inhighthOns Muskhesihdierlald pepardXdiiidoRPods BF F&Q?a\l ledu@n Of

sai d kinase by another enzynme, enhancenent of dephosphorylation, reduction

or deni t r osyrPRIeseBIsd & the PrFpRiatens ef Bipa SlotIndhe instapese when BégEd aping Llisar

| ocal i zat i reCiyi Lggn 20 e i i ey [ | exes
througflsanoﬁgmag?ir@r? of Ki nase %Ot%rgtr? oéonnggx?%ﬁw%nlgb%&??%@?ﬁéeﬁt i\/ga t%’ds The
met hods oftritideroethykearbanrated s @r idrtrophenyl roathainaty 58ridi reactioa vdthsisdprepenply from a

condi tion fr. t up. consi st r f capcer. an .
hyper pr ol i%ﬂeﬁrrgt:é%'@ee’cﬁ1 cglg%)irg gtgl 4 lgéh(ﬁ%r fory eﬁ%%‘ﬁ’gkg;sp%g&ﬁrﬁ 5e° ag@l FESREEYEYg to
such i ndi vAltkradtivelypbyp anatelsy tofSchéire 2,mneing 2 gR3 =adddcaateaohadried té bdisereaf

sections 1.1-1.12, said diseas i n¢ludi ng, but not limted to, a disease
caused by 'chl(ﬁrfatekis-%a§§ ,a"%ﬂ@bﬁ’efﬁigmfgr Fﬁ?“ﬁq%‘e‘?fg’tﬁftb,méﬁééé' tOT RPSYBRERADt ei ns
t her eofo angitpRB ¥iwxkiHe dnife EQprovides Geh 61, kARSI 8P fenkRYFRMLR,1. acut e

| ynphocytic | eukenia, other nyeloproliferative disorders, gastrointestinal
stromal tunors, age-rel at@¥ macul ar degereration, hy#x eosi ﬁi’)pﬂhi lic
syndrone, gl ireb| 2% oMtg”~avari an cancgﬂ\ ,dlqngp(ega;ﬁa\ apcer , xPrestat e
cancer, |lung cahcers, Qeﬂlst <cancers, ki%ne} ceficerlg, lcervitar—®ar ci nomas,
metastasis of primary sdfid tumor secondary sites, oellar di seases
characterized by hypemproliferation |eading toshkingeess,dyc! uding various
retinopathies, i.e. diabetic 5 retinopathy and%aﬁ%ggaﬂ%d macul ar
degeneration, rheumatoid arghritis, nelgponas, ol ko, CANCE!, t hyr oi d
cancer, a di sease causeq Eﬁka it ati 08Li n t he RAS- RAF- MEKERK- MAP | ci nase

pat hway, human i nf | anmat igh >nrheégfratioi qmspondyl itis, osteroarthritis,
asthma, gouty arthritis, psSis, septipsf shock, endot oxic shock,
Gram negati ve sepsis, toxic shock syndrone, adult respiratory distress
syndronme, stoke, reperfusion 107t njury, neural traunma, neural ischem a,
psoriasis, restenosis, chronic obstgthemev@ pul nonary di sease, bone
resorptive di seasgds, _q%;af -versus- hgst reacti onf Cl uon' s di sease,
ul cerative col i"’t’} .,d‘tf ] : P@W%&E‘T‘. eEH : é—ﬁ%'@‘sﬁ’@l}’ar%ﬂf idlgsHstadat i ons
thereof. TRERGNE 1, Shit thQBn B WRAGHIRE $s MR, Md thbrdoRlubstRida IRYs P8r &1 & t he
group consisting of oral, parenteral, inhalation, and subcutaneous.
15  be optionally further transformed into bis-R3-substituted ureas 62 (Formula 1). Thus, in
Scheme 17, exposure of 1 or 61 to alkyl halides or cycloalkyl halides in the presence of a
base, for example potassium carbonate, sodium hydride or potassium tert-butoxide in a
suitable solvent such as DMF provides ureas 62 wherein the newly incorporated R3
group is alkyl or cycloalkyl. Altemnatively, exposure of ureas 1 or 61 to copper(ll)
20 acetate and Z3-substituted phenylboronic acids [See: Chan et.al, Tetrahedron Lett. 2003,

44, 3863-3865; Chan et.al, Tetrahedron Lert. 1998, 39, 2933-2936; Chan, D. M. T.
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15 1. 14 Pharnaceutical Preparations The conpounds of the invention,
especially those of sections 1.1-1.12, may forma part-of a pharnmaceuti cal
conposition by conbining one or nore such conpounds with a
pharanmaceutical ly acceptable carrier. Additionally, the conpositions nmay

I nclude an 20additive selected fromthe group consisting of adjuvants,

exci pients, diluents, and stablilizers. 2.Synthesis of conpounds of the
present invention The conpounds of the invention are avail abl e by

the procegyy dﬁ%d,%wieheam 9989@1f3 é’(ﬁsxpoaﬁgélr@zaa%g%us bislredsbaae@B Gfeag 3. 2005,

i ncorporated by reference, ‘and eneral synthetic nmethods illustrated
in the schﬁamtb@ﬂIWbymdmor@e@&%tSr@asWstﬁgteéRm es. As indicated in
Schene 1, uregas of genggal fornula 1 can be geadily prepared by e union

of am nes ,of gquragﬁkﬂ mul a 2, W i h iksogy es 3 of ocya urrogat es
4 30(tr|chTm ﬁyi‘tgrlanaﬁes) orNS'(‘msoérqpenﬂ-—cawﬁ’E téé) eferred

condi tions foﬁSthe pr@par ati on éf ¢dnpoun 920f gener & tornula @ I nvol ve
heating a solutioprefy 4 or 5 with 2 i@ the presence of aamantiary base
such as diisopropylethylamne, triet %ﬁéﬂ? ne or Nnethylpyrrolidine in a
sol vent such as di net hyl f or mam de, yl sul f oxi de, tetrahydrofuran or

1, 4- di 9xane at Géner ARBlea AUNEL, I@@tw&ean 8R ARdg H06bxezd10 tantbel}REpatd ‘t@/fthé i me

ranglng from1l hour. to 2 days Avth;O (Z6k3or_ R3".

/. "] 01 methods described in Scheme 18. Many examples of R2-substituted ammmsoxazoles 64
and 65 are commercially available. They can also be prepared from common keto nitrile
intemediates 63 by condensation with hydroxylamine either under acidic or alkaline
conditions as described in the literature (Takase, et al. Heterocycles, (1991), 32, pp

10 1153-1158). Bromination of isoxazoles 64 or 65 using standard conditions (see: Sircar,
et. al. J. Org. Chem (1985), 50, pp 5723-7; Carr, et. al. J. Med. Chem. (1977), 20, pp 934-
9: Chan et al., US 5514691) provides bromo isoxazoles 66 and 67 respectively. By
analogy to Schemes 7 and 8, 66 and 67 can be converted to Al-containing amino
isoxazoles 68 and 63, examples of general amine 6 and 25, through palladium-mediated
15 couplings with reagents of formula A1-M (70), wherein the “M” moiety of Al-M is a
moiety that participates in transition metal catalyzed cross coupling reactions, such as a
boronic acid or ester, stannane, silane, organozinc or other organometallic moiety known
by those skilled in the art to be a suitable substrate for such processes. Using the general
methods of Schemes 1 and 2, amines 68 and 69 can be converted to ureas of general
20 formula 1. It will be understood by those skilled in the art that the Al-moiety of 68-70
may contain protecting groups that may be removed prior to or after conversion to ureas
of formula 1 by appropriate de-protection conditions. It will be further understood that
the amino group of 64-69 may be optionally protected with a suitable protecting group
(such as a tert-butylcarbamate) if desired to facilitate the bromination or palladium

25  coupling steps.
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N E LI 02 2Or 0(Z6)1 A/NL,X2." 1X3 ei/01 EIl H R302 5 Schene |

As shown in Schene 2, isocyanates 3 can be prepared fromam nes A-NH2 6

wi th phosgene, or a phosgene equival ent such as di phosgene, triphosgene, or
N, Ndi car bonyl i m dazol e. Trichl oroethyl carbamates 4 and isopropenyl
carbamates 5 are 10 readily prepared fromam nes A-NH2 (6) by acylation
with trichloroethyl chloroformate or isopropenyl chloroformte by standard
conditions famliar to those skilled in the art. Preferred conditions for
the preparation of 4 and 5 include include treajpment of compound 6 with the

appropriate chl orofor Qe I n the presenc—®f pyri@ ne in &N aprotic sol vent
such as dichl orone nHj NTTHE Pre e NHzaqueo’Us ke or

Br

66

carbonate in 6
/NH;OH
o

12

Al-M
N—Q : N— (70} N—C
/ —_— J —
R2 NH; R27 N NH, RN NHz
& Br A1
34 )
Scheme 18

By analogy to Scheme 18, amines 73 and 74, examples of general amines A-NH;

(6) wherein the A-ring is isothiazole, can be prepared as shown in Scheme 19 by the

5 reaction of bromo isothiazoles 71 and 72 and A1-M (70). The requisite isothiazoles 71
and 72 are accessible by methods described in the literature (See; Hegde, V., WO
94/21647 (1994); Hackler, et. al. J. Heterocyclic Chem. (1989), 26, pp 1575-8). Using

the general methods of Schemes 1 and 2, amines 73 and 74 can be converted to ureas of

general formula 1.

Al-M
s-l‘{ (0) s—r{
___>
RZ/&R\NHZ RZ/&R\NHZ
8r Al
n 3
Al-M
N—S ) N—8
4 —_— 4
R2™NZ “NH, R27N\Z ~NH,
Br At
10 Z 24

Scheme 19

2.1  Examples
General Method A: To a stirring solution of carboxylic acid (0.50 mmol, 1.00 eq) and
15 DPPA (0.75 mmol, 1.50 eq) in 1,.4-dioxane (5.0 ml) at RT was added Et;N (1.5 mmol,
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15a bi phasi ¢ aqueous/ethyl acetate solvent system Schene 2

Addi tionally, conmpounds of fornmula 1 can al so be prepared from carboxylic
acids 7 by the intermediacy of in-situ generated acyl azides (Curtius
rearrangenent) as 20 indicated in Schene 3. Preferred conditions for Schene
3 include the mxing of acid 7 with am ne 2 and di phenyl phosphoryl azide in
a solvent such as 1, 4-dioxane or dinethylformam de in the presence of base,
such as triethylam ne, and raising the tenperature of the reaction to about

e 1o, SRR S K o BPRTS B SBBObrite B Ko B R0 - '
R3 7 dioxane was added and the mixture was heated at 95-100 °C. Afier 2 h, the completed
reaction was cooled to RT, diluted with brine and exiracted with EtOAc (2x). The
combined organies were washed with 3M HCI (1x), satd. NaHCO; (2x), and brine (1x),
5  dried (MgSQOys), filtered and evaporated to give the crude product which was purified by

flash column chromatography to afford the target urea.

Example Al: 4-Amino-2-fluorophenol (1.13 g, 8.9 mmol) and Example A22 (1.5 g, 8.9
mmol) were combined by the procedure of Example A2 to provide 4-(4-amino-2-

10 fluorophenoxy)-N-methylpicolinamide (300 mg, 13% yield). 'H-NMR (DMSO-d6) &
8.78 (d,/=4.8 Hz, 1 H),847(d,/=54Hz,1H),732(d,/=2.4Hz,1H),7.11 (m, 1
H), 7.01 (t, /= 9.0 Hz, 1 H), 6.51 (dd, J=13.2,2.4 Hz, 1 H), 6.42 (dd, J=8.4, 1.6 Hz, 1
H), 5.51 (brs, 2 H), 2.76 (d, J = 4.8 Hz, 3 H); MS (ESI) m/z: 262.1 (M + H™).

15 Example A2: A solution of 4-amino-3-flucrophenol (2.00 g, 15.7 mmol) in anhydrous
DMA (32 mL) was degassed by evacuation of the head space and backfilling with argon
(repeated 3x). The solution was treated with potassium tert-butoxide (2.12 g, 18.9 mmol)
and the resultant mixture was sonicated briefly to bring all solids into the solvent volume
and was stirred at RT for 30 min. Example A22 (2.68 g, 15.7 mmol) was added. The

20  reaction mixture was degassed a second time and the reaction mixture was heated to 100
°C overnight under argon. The reaction mixture was poured into ethyl acetate (400 mL)
and washed with water (3 x 100 mL) and saturated brine (2 x 100 mL). The combined
aqueous was extracted with EtOAc (100 mL). The combined organics were dried
(MgS0,), concentrated in vacuo to a brown oil and purified by silica gel chromatography

25  to provide 4-(4-amino-3-fluorophenoxy)-N-methylpicolinamide (3.18 g, 77% vield). 'H
NMR (400 MHz, DMSO-dg) & 8.76 (m, 1 H), 8.48 (d,J =5.7 Hz, 1 H), 7.36 (d, } = 2.6
Hz, 1 H), 7.10 (dd, ] = 5.7, 2.6 Hz, 1 H), 7.02 (dd, J=11.8,2.6 Hz, 1 H), 6.86 (t, ] = 9.8
Hz, 1 H), 6.79 (dd, J = 8.9, 2.5 Hz, 1 H), 5.23 (s, 2 H), 2.79 (d, ] = 4.9 Hz, 3 H); MS
(EST) mvz: 262.0 (M+H").

30
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Schene 3 Many net hods exist for the preparation of am nes A-NH2 ‘6 and
acids A-CO2H 7, depending on the nature of the A-npbiety. Many such net hods
have been described in 5 detail in WD 2006/ 071940, and are incorporated by
reference here. Preferred synthetic nethods are outlined in the follow ng
schenes for the non-limting exanples wherein Ais a 1-substituted-pyrazole
(optionally substituted by R2) or A and Al are linked by G C bond. As
illustrated in Schenme 4, Al-substituted, pyrazole amnes 10 (a preferred

aspect 10 NEEJ\Q V-1 i 2 ?pﬂ}e tol f
hydr azi neyé'@%%e?a- et gﬁ?lf%r?%ggacgag re e?f@é“’i’ﬁﬁig? |'on€’81?b8|r]ﬂ?1ﬁlﬁs
t r ansf or nahd potassivem putesdei(hgOign 124 hamol)iaod M@ mixtyd rveesistizred 8vamighi at t urn
avai l abl e he, di azati zation of .amn f ol |.que r ction ar,
o ter nat o P e & o e el s BRE S i orohmdfe e £ Bl e at oo
__ coupl i ng @bwhensa paashemearbyitex8ohmg)\s SN neined ikismixturt oasithea whtmed 2,

o S SRS aenl ek Bfsres Hind batks e dboted'® Rt didiea w11

brine (100 mL) and extracted with ethyl acetate (3 x 50 mL). The combined ethyl acetate

extracts were washed with saturated sodium bicarbonate (50 mL), water (50 mL) and
brine (50 mL), dried (Na;SQy4), concentrated in vacuo and purified via column
chromatography to yield 2-chloro-5-(S-fluoropyridin-3-yloxy)benzenamine as a thick oil

10 which was used without further purification. 'H-NMR (DMSO-ds): § 5.57 (br s, 2H),
6.26-6.30 (dd, 1H), 6.50 (s, 1H), 7.19-7.22 (m, 1H), 7.45-7.50 (m, 1H), 8.26 (s, 1H), 8.39
(s, 1H). MS (ESI) m/z: 239.0 (M+H").

Example A4: A mixture of Example A10 (4.6 g, 19.3 mmol) and 10% Pd(OH)./C (0.5
15 g, 0.35 mmol) in EtOH (50 mL) was stirred under a H, atmosphere at RT for 3h. The

mixture was filtered through Celite® and washed with EtOH. The filtrate was

concentrated to give 2-fluoro-5-(pyridine-3-yloxy) aniline (3.5 g, 88 % yield). 'H NMR

(300 MHz, DMSO-ds) § 8.53 (d, J= 2.4 Hz, 1 H), 8.48 (d, ] = 3.9 Hz, 1 H), 7.80-7.69 (m,

2 H),7.05(dd, ] = 11.1, 8.7 Hz, 1 H), 6.53 (dd, J = 7.5, 3.0 Hz, 1 H), 6.28 (dt, ] =8.7, 3.3
20 Hz, 1 H); MS (ESI) m/z: 205.3 (M+H").

Example A5: To a solution of 2,4-difluorophenol (2 g, 15.4 mmol) in CH>Cl, (20 mL)

was added triethyl amine (3.21 ml, 23 mimol) and ethyl chloroformate (1.77 ml, 18.4

mmol) at 0 °C. After stirring the mixture for 1h at RT, sat. NaHCOQ; solution (30 mL)

25  was added, the organic layer was separated and the aqueous layer was extracted with

CH,Cl; (1x25 ml). The combined organic layers were washed with brine, dried (Na;SO4)

and concentrated to afford 2,4-difluorophenyl ethyl carbonate (3.11 g, 100% yield) as a
liquid.

To a solution of 2,4-difluorophenyl ethyl carbonate (3.1 g, 16 mmol) in sulphuric

30 acid (10 mL) was added fuming HNO; (0.78 ml, 19 mmol) slowly, keeping the internal

temperature around ¢ °C. After 15 min ice cold water (70 mL) was added, the product
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NNH2 Al 10 A non-limting exanple of Schene 4 is illustrated by
the preparation of conmpound 19 (Schene 5 and the acconpanyi ng exanpl es).
Thus commerci al ly avail abl e 206- hydr oxyqui noli ne 14 can be converted to
trifluoromethanesul fonate j.treatnment wth triflic anhydride and pyridine.
Reaction of 15 with benzophenone hydrazone in the presence of a palladium
catal yst, preferably a catal yst containing the

bi s(di phenyl phosphi no) ferrocene |igand, provides the hydrazone 16. Reaction
of 16 wt | % %gg jcan be
conbi ned vhv\lmtgtﬁ;a etg‘glﬂﬁ%ﬁ%c&e&a@%k%g%@am% blﬂf‘egfblﬁ lagé: urt ermhelgtl ng in
et hanol i c wilbrine, cined\,(MESQymamd)tommt{ayadalcafferdaﬂm [113133] p:bdlfcoamtlacklsfrup n

anot her aspect.. of thi Iy [:.S ra .16 .can be C erted
directly t.%@l pngfo?ééctig?%glsﬁ&eéddlp rrgc g &? ef%lut%ﬁntr &f upon
heati ng i Bolid NaliOO, ¢4.0Hg147 thizib9 ahﬂ&hﬂmemtaﬁt mlxmre/o\das)tsthﬁerd for mmmdmt hod f or

constr ctin sti azoles is illustrated by t ner al

prepar at i B‘H e‘ﬁ?sr"g dé:a“zgctfj ‘Elg WS apeengted aﬂ'i"aé‘i%]é‘f‘gé?hfpwﬁéﬁove@Scherre
3). As ingh gateoiml) 2edfiE6d wﬁt’ﬂ@l\/ﬂHCpﬁbl@ﬁonQo@HL@Zmeeprgd&@WBﬁé(Mab&d ester 20
with Al -X 12, wherein X reprepesents a halide, triflate, or boronic acid
suitabl e Poth GHede (3325 Whﬁg? CPBPINAR OEgAntCleYary Nere Washshi Wis buipe, HitisYr azol es
20, provi ¢rs @,y éwbc%hténﬁfa@q tBUFBACS §-dBfIoR-5- lélg’rg)@gfﬁf %d*‘%?%@' s for

such transfor matl ons Involve mxing a boronic

est ers 20 NMR d#@hMdlzp deethoaéds) & 250 (o pldhr7. Bc@t-b§.22Hd, B 745 e Ji=n14. 4he
presenge C with or without heating. Preferred
estergﬁf o(rﬁzf. Iflﬁyi}tisegﬁﬁ?%rﬁng!{ ?{)(rl}ﬂﬁﬁl ude et hyl, tert-butyl and benzyl esters.
The esters 21 Ta atsuxpensmmobh4-ﬂﬁhmm/-&mit&thérml ehi)blg, 4] inyno‘.:)tlarEﬂGAd wa@ndi tions

fam'liart t.hose. sk ed. | S ssa oni fication,

hydr ol ysi & ‘?ﬁdpﬁ ?ﬂ‘%i‘ﬁé{ ?0 bgﬁﬁgjem@ ha Hesyy SHfTe H‘E‘ Fmedl ates
useful fom Hyb@gsxoaﬁtoepmatdmsaﬁmmsd@s(ﬁﬁtexfearmh@ d céme?® phd) whsmng Al are
| i nked by a C.C bond is showm in Scheme 7. In this case, palladium

cat al yzed WBaEiQAn 21 0 mlgyanthe filftate wyasoponsentrated F%é’é@f‘%r?s%mlb? 24 -X 12
Wi t h a5CoRmh@ppRLA Yo. §%,W§@%§mé1d)2é .’P§oh%4'I-PWRiﬂﬁ) mﬁggmd 4% 953 €5

exanpl es of general i nterne t'es A- , respectiveély. In
this synt A8 €95dguerice? HamdHY, 63f dtips =oh8tie HBadi¥ntbss, 2H)aMB PB8SIhr 24 are
noi eti es t“f}é?j g\q ge) transition netal catalyzed cross coupling reactions,
such as ha r'iffl ates and boronic acids or esters,

To a solution of 5-amino-2,4-difluorophenol (0.3 g, 2.07 mmol) in DMSO (2 mL)

was added potassium t-butoxide (0.23 g, 2.07 mmol) at RT. After stirring for 1h, 3,5-

20  dichloropyridine (0.37 g, 2.5 mmol) and potassium carbonate (0.14 g, 1 mmol) were
added and the mixture was heated to 190 °C for 1h in microwave reactor. Water (30 mL)
was added, and the product was extracted with EtQAc (2x35 mL) and the combined
organic layers were washed with brine solution, dried (Na,SOs), concentrated in vacuo
and purified by chromatography (EtOAc/hexane) to afford 5-(5-chloropyridin-3-yloxy)-

25  24-diflucrobenzenamine (0.35 g, 66% yield) as a solid. "H NMR (400 MHz, Acetone-dg)
6 8.33 - 8.30 (m, 2H), 7.44 (t, /= 2.4 Hz, 1H), 7.13 (t, /= 10.8 Hz, IH), 6.78 {t, /= 8.4
Hz, 1H), 4.85 (brs, 2H); MS (ESI) m/z: 257.0 (M+H").

To a solution of 5-(5-chloropyridin-3-yloxy)-2,4-difluorobenzenamine (0.35 g,
1.4 mmol) in 1M HCI solution (10 mL) was added Pd/C (0.015 g) and mixture was

30  shaken on a Parr apparatus under a hydrogen atmosphere (40 psi) for 24h. The mixture

was filtered through Celite® and the filter pad was washed with water (2 x 5 mL) and the
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10 stam anes, silanes, organozincs or other organonetallic noieties known
by those skilled in the art to be suitable substrates for such processes.
The X-groups in Schenme 7 are conplenentary noieties for cross coupling
processes such that when Al -X 12 is a halide or triflate, A-X 23 or A-X 24
will be a conplenentary organonetallic, such as a stannane or the |like or a
boronic acid or ester. Likewise, if Al -X 12 is an organonetal lic reagent
150r a boronic acid or ester, A-X wll be a halide or triflate. AAY | |Pd

cat al yst L4 RinNieC For fol atthdil RSl tae ol b Yrhidhose
skilled i @1#1% g%%ﬁcaetzut &eiyg g‘?ef}gg%}ltzﬁrofgarﬂgﬂgn?ﬁg?#c e.qoﬁifdva e:[nt S s?or t he
Y- groups chompgunhwapdeutializedcwith b aqsideHQQ; soletéane Herfigsadshipe wkirdetedHatoand CO2H
with the I,tign agddi tj ana ransf orm teps. I , ok Y
group of 2@6%0 t* g% S0 élenda&%r%J ebélfegdg " arﬁlcrl(ﬁ;%ﬁlfsoﬁgrg s%aéﬁédagéﬁl-r%gg’ ((l)é a
surrogat e (d@SM) aideoncaitiatedas yield 2,4-diflvato- wipyridirg3-ylxy)berzehamine i dugds of

formul g 25 ter. acidi |.S or. reducti r ecgtjvely.  Soularly, it
w1 b ¢ BT aS e KL NP S Bhnsr RaiSte- e £7L0 %0 G B0 2 o
nitrile m.zdwﬁ]ngqm)m.@m(t,hyéno.hmqiﬂy,@,mt,am 84 ofz, {19y, 38 Fbrd 2HRY MH ﬁ@sm)ar d
synt heti c net hods, . A non Ilimting exanple of Schene 7 is illustrated
by the prdpzi 23GMbBE )conpound 29, an exanpl e of general internediate A NH2
6, above. Thus, conmercially 5 avail able quinoline 6-boronic acid 27 can be
conbined with commercially available 5- fluoro-2-iodoaniline 28 in the
presence dixamplelA@diArsobuioal ofs¢-aminope-oresad (030 UhEH 2gnolhinn exbydsdus of

gener 81|0 i %ﬁéﬂ?ﬂ&&éﬁid@'@“&)ﬁ’ w?sb ﬁé/-gassed in vacuo and treated with potassium tert-
butoxide (0.33 g, 2.93 mmol) under argon. The reaction mixture was sonicated briefly to
suspend all solid matter in the liquid volume. The reaction was further stirred at RT for
30 min. Example A22 (0.417 g, 2.44 mmol) was added and the resultant mixture was
heated to 100 °C overnight. The cooled reaction mixture was partitioned between ethyl
15  acetate (50 mL) and water (20 mL). The organic layer was further washed with water (3
x 20 mL) and saturated brine (2 x 20 mL). The combined aqueous phases were extracted
with ethyl acetate (2 x 20 mL). The combined organic phases were dried (MgSOys),
concentrated in vacuo, and purified by silica gel chromatography (EtOAc/hexanes) to
provide 4-(4-amino-2-methylphenoxy)-N-methylpicolinamide (530 mg, 84% yield) as a
20  yellow foam. 'H NMR (400 MHz, DMSO-dq) § 8.75 (m, 1 H), 8.45 (dd, J = 4.6, 0.5 Hz,
1 H),7.27(dd,J=2.6,0.4Hz, 1 H), 7.04 (dd, ] =5.5,2.6 Hz, 1 H), 6.78 (d,T=8.5Hz, 1
H), 6.53 (d,J=2.3 Hz, 1 H), 6.48 (dd, ] =8.6,2.5 Hz, 1 H), 5.10 (s, 2 H), 2.78 (d, ] = 5.0

Hz, 3 H), 1.93 (s, 3 H); MS (ESI) m/z: 258.0 (M+H").

25 Example A7: Using a procedure analogous to Example A2, 4-amino-3-fluorophenol (14
g, 0.11 mmol) and Example A25 (16 g, 0.10mmol) were combined to provide 4-(4-
amino-3-fluorophenoxy)picolinamide (8.8 g, 36% yield). 'H NMR (300 MHz, DMSO-
de) 6 8.46 (d,J=5.7Hz, 1 H), 8.09 (brs, 1 H), 7.68 (brs, 1 H), 7.34 (d, ] =2.4 Hz, 1 H),
7.10(dd, J = 5.6, 2.6 Hz, 1 H), 7.01 (dd, J = 5.7, 2.4 Hz, 1 H), 6.84 (t, ] = 9.0 Hz, 1 H),

30  6.77(dd, J=5.7,2.4 Hz, 1 H), 5.22 (s, 2 H); MS (ESI) m/z: 248.1 M + H™).
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29 Schene 8 10Ami nes 2 (Schenes 1 and 3, above) useful for the invention =

can be synthesi zed according to nethods commonly known-to those skilled in
the art. Non-limting exanples are illustrated in the follow ng schenes. A
general preparation of aryl am ne 32, an exanple of am ne 2, above, is
shown in Schenme 9. Thus, chloropyridines of fornula 31 are reacted with
phenols of forrmula 30 in the presence of base such as 15 potassium
tert-butoxide. Reactions are generally conducted at tenperatures between 0

C and 150g %.hgne d‘% V A ESuSHCEE Barih 1mzap§t@mﬂ@ol)mmmwéwnamme or

di et hyl su Some non-limting exanples of general synthetic Schene 9
are shownmlL wgs heatekto150 2C forbiahoﬂlhe solv@wz@mwbu@er reducedipresgrnend 10,

comer ci al,l y ayai | abl e uQr o- ophenol {.assi um
tert-but oLbIedgs‘ Hrd™ ??tﬁugﬁ&l)yi/’?/ Parn&s ?@mﬂ 85 #g8, aﬁh(?{/%g’ég‘ggﬁi 80 321 er S 36 and
3_7 r ﬁsreetﬂumﬁipyeno“imepwdaf -2yt antins)edtivanot (Ifbg, 54;% idldan'st OMR {4 nMH,
t 8
(R o1 aﬁﬁ@dgy’y%@,ﬁ?gf&, 19, RE51EE Y 802814 101 B), 6.78 ¢, s =lgR TCR3) 3.
Hz, 1 H), 6.67 (dd, /= 8.8, 2.0 Hz, 1 H), 6.44 (t, ] = 5.2 Hz, 1 H), 6.06 (dd, /= 6.0, 2.4
Hz, 1 H), 5.80 (d, ] = 2.0 Hz, 1 H), 5.08 (s, 2 H), 4.68 (br s, 1 H), 3.43 (m, 2 H), 3.25-

3.20 (m, 2 H); MS (ESI) m/z: (M+H")264.1

10 Example A9: A solution of Example A23 (4.0 g 16.8 mmol) and N,O-
dimethylhydroxylamine HCI (3.3 g, 34 mmol) were combined in 1,4-dioxane (50 mL})
and the reaction mixture was heated overnight at 110 °C. The reaction mixture was
concentrated in vacuo, neutralized with 3M NaOH and extracted with EtOAc (3x). The
combined organic phases were washed with brine, dried (MgSOs) and concentrated in

15  vacuo to obtain 4-(4-amino-3-fluorophenoxy)-N-methoxy-N-methylpyridin-2-amine (4.4
g, 99% yield). 'H NMR (DMSO-ds) § 8.06 (d, J = 5.2 Hz, 1 H), 6.95 (dd, /=124, 2.8
Hz, 1 H), 6.83 (dd, J= 8.8, 8.4 Hz, 1 H), 6.75 (dd, /=8.4,2.4 Hz, 1 H), 6.43(d,J=2.4
Hz, 1 H), 6.37 (dd, J= 5.6, 2.4 Hz, 1 H), 5.16 (s, 2 H), 3.61 (s, 3 H), 3.14 (s, 3 H); MS
(ESI) m/z: 264.2 (M+H").

20 A mixture of 2-fluoro-4-(2-(methoxy(methyl)amino)pyridine-4-yloxy)aniline (2.0 g,
7.6 mmol) and 10% Pd/C (200 mg, 0.18 mmol) in MeOH (15 mL) was stirred under a H
atmosphere (50 psi) at RT for 48h. The mixture was filtered through Celite® and the cake
was washed with MeOH. The filtrate was concentrated to afford 4-(4-amino-3-
fluorophenoxy)-N-methylpyridin-2-amine (1.2 g, 68% yield). 'H NMR (DMSO-ds) &

25 7.86(d,J=6.3 Hz, 1 H), 6.82-6.69 (m, 3 H), 6.18 (dd, /=6.0,2.1 Hz, 1 H), 5.84 (d,] =
2.1 Hz, 1 H), 5.41 (br s, 1 H), 3.62 (s, 2 H), 2.84 (d, J = 3.0 Hz, 3 H); MS (ESI) m/z:
234.2 (M+H").

Example A10: A solution of Example A24 (0.95 g, 7.47 mmol) and potassium tert-

30  butoxide (0.92 g, 8.2 mmol) in dimethylacetamide (2.0 mL) was degassed under vacuum
and backfilled with N3 (4x) and then stirred for 30 min. 3,5-Dichloropyridine was added
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Schene 10 5In a simlar manner, commercially available

2- et hyl

- 4-am nophenol 38 is conbined with chloropyridines 34 and 35 to

provi de am no ethers 39 and 40, respectively (Schene 11). (R= CH3) (R =
H) Schene 11 10Scheme 12 illustrates the preparation of neta-substituted

pyri dyl
As shown

ether am nes 47 and 48, exanples of general internediate 2,

I n Scheme 12, comercially avail able 2-chl oro-4-fl uorophen

treated with nethyl chloroformate to provide carbonate 42. Nitratio

standard
provi des

o o P RAR TR G oSt T el e

above.
ol 41 is
n under
onat e
chloro

nmoi eti es pheliltthés wasiocoogentratedl inSacia aad rpuriﬁed)byrsﬂmaogel 4hrosmetegeapthiyatol y wi t h
pot assi um_t er.

Yot oyl nekfiide 35-SaaevARt st bRl dang AR i gl URME (400

47 by hydﬂ\tﬁﬁf,n}MSOFkIgpﬁ 8B ded H)N8. Zal(rs,neﬂ)ofl.si &, NH)a7.08 (ddouh =aA9rse 618 K, 1gener al

am ne %.

10

15

20

25

30

}81, 6.46 (3151415;1 ;.65 'ESZHZC,_' 1) Hi86.£2R(r;,- 1Hﬁ), 5.38 (s, 2 H); MS (ESD) mv/z: 239.2
(M+HMY.

Example A11: A mixture of Example A8 (0.263 g, 1.0 mmol), imidazole (0.0749g, 1.1
mmol) and TBSCI (0.181 g, 1.2 mmol) in DMF (10 mL) was stirred at RT overnight.
Solvent was removed under reduced pressure. The residue was quenched with H,O (10
ml) and the pH was adjusted to ~8 by using NaHCOQ;. The aqueous solution was
extracted with EtOAc (3x20 mL) and the combined organic layers were dried (MgSQ,),
concentrated in vacuo and purified by chromatography to afford 4-(4-amino-3-
fluorophenoxy)-N-~(2~(tert-butyldimethylsilyloxy)ethyl)pyridin-2-amine (0.252 g, 67%
yield) as a light yellow oil. MS (ESI) m/z: 378.3 (M+H").

Example A12: To a solution of Example A17 (7.5 g, 32.5 mmol) in EtOH (60 mL) was
added 1.0 M aqueous NaOH (10 mL, 100 mmol). The resuitant mixture was heated at 85
°C overnight. The majority of ethanol was removed in vacuo and the concentrate was
diluted with water (50 mL) and washed with ethyl acetate. The aqueous layer was
acidified to pH 1-2 by the addition of 3 M HCl. The acidic solution was extracted with
EtOAc (3 x 200 mL) and the extracts were washed with brine, dried (MgSQ,) and
concentrated in vacuo to give 5-(3-amino-4-fluorophenoxy)picolinic acid (6.2 g, 77%,
yield). 'H-NMR (300 MHz, DMSO-ds) § 8.40 (d, J= 2.7 Hz, 1 H), 8.01 (d, J=8.4 Hz, 1
H), 7.38 (dd,J=8.7,2.7Hz, 1 H), 7.03 (dd, J=11.4, 8.7 Hz, 1 H), 6.50 (dd, J=7.5,3.0
Hz, 1 H), 6.26 (m, 1 H), 5.39 (br, s , 2 H); MS (ESI) m/z: 249.1 (M+H").
5-(3-amino-4-fluorophenoxy)picolinic acid (0.14 g, 0.56 mmol) was dissolved in
THF (3 mL) and stirred at 0 °C for 5 min. 1M Borane (3.4 mL) solution was added
dropwise to the reaction mixture at 0 °C over a period of 30 min, The ice bath was
removed and stirring continued at RT for 7 hours. The reaction mixture was cooled in an
ice bath and treated with 3M HCI (5 mL). The solution was heated for 1 h at 50 °C. The
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Schene 12 Am nes of general fornmula 2 can al so be prepared by the
general route shown in Schene 13. Thus, halo pyridine 49 (X is hal ogen) or
hal o pyrirnidine 50 (X is hal ogen) 5 can be converted to Z6-substituted
pyridine 51 or Z6-substituted pyrimdine 52, respectively. There are
several nethods through which this can be acconplished, depending on the
nature of the Z6. When the Z6 noiety is attached to the Qcontaining ring
t hrough a Z6 nitrogen atom preferred nethods include heating conpounds of

formul a 49, ﬁ%éf@ﬂ?‘@ltﬁﬁ@ﬁ% %F %}h%@ﬁﬂu@&szﬁyéf‘ Wisldd6led RE 84 i@Mbalt) @

sol vent suc pyrr I none O or an al coholic
sol vent asnd ae:q’mahmduwels Mdﬁﬁ@f@ f".FhmsCFqunoWQEOQXt@CtGFfoWlth Fs0Agd8xlofthear y|  and
het er oar yl|

conpounds®? Z@’ &e%rgaﬂftlweaddl z?lc‘%gge‘io Lberirnam ne %(%i& %&gg&gct}r%gdcgfgwgg °
(for %@gmoc?a aﬂss gllbdglgH@-@ iﬂﬁlﬁﬁ%udrdi;&nehdﬂy@ynﬂ?l-h-yb?bﬂmbﬂe @01I3vgnt9833’ercg r als
and’ 15 heﬂéﬁbaﬁ?l%:{g‘iﬂ %‘SHBW daﬁd&m" hed 6§i§z %eﬂ?#@ogpd%%%‘g 49 or 50

in the pr ?ﬁfﬁ% (84, ﬁctlsamﬂzl on) mqhdwtaﬂymtz Hucm)asm(cml/l:am e cat al yst
in a suitabl’e solvent |1ke 1,4-di oxane or if I('fcessary

When the He, Hbi 6§ (dts/ at3t2a§l$ééil 15D+ A0 @}lﬂ)ﬁ@zﬂ%ﬂﬁé 5r§3r(@ % s ot 76 oxygen

or sul furggtampr 66 %/ ehkheqs4igl ude heating 49-50 with aI cohol or
t hi ol Z6- 6I n tﬁ;e) Igrggse ce of aqstngﬁg base (for exanmple, 20 NaH or

potassiumtert-butoxide) either neat using Z6-H as the solvent, or in a

pol ar . sol yent su f o 200 C

When t@ % f‘%& a.g,'[ﬁ H@%%‘?‘LOQ \%gpsgn‘?g:éﬁ?% {0%1%1‘% Jfﬁﬁ'}%G car bon
atom pr e]g\elg r(edo%thﬁdﬁol) ficitydEHE ¢50 am)uangf%brmﬁmm mm @8, (5019vg,t6n4 mﬁ "
species o r mu resence 0 m c erein

i g a specF’é‘?lW%stadﬂﬁ‘fﬁl\élc‘#‘ﬁéﬁa%oq Iﬁ“‘ﬁ?ﬁﬁf’é‘?f%‘?ﬁiaartr@q’gﬁﬁgrgﬁ“y;\g%kﬁ f884e oupl i ng
react i ons &y armh@ie])Gias 38dddadd 0€CMnG HiRRSctiof elikidf: wastallawed fobarki wiRTd t o,

bor oni c aC| ds, boronic esters, zinc, trialkyltin, sili cg\ wﬁagney um
lithium ammghturﬁhmﬁlvew%ﬁaweé ungerreducsd BReBRUFRCI OB R STE PFPditthene 13

may bes perf,or med, e t hd%%%ﬂ&#%@dpﬁﬂmxwpyﬁ&hlz ﬁﬁnésﬂcf:bﬁer stopdily those

skilled in the art ’chat e Z6 noieties introduced ene 13 may contain
opti onal parbersdithinge gfWefhe, 2-harmol) [vrasislissplapd inetpliene §h B d e nributyltin

e e il
70 H2 N, , , reflux'forl3 ﬁcﬁirs 1Tl solventOw & riemblvell uddt fediREd pregsudd RHGhd re@idae (@ = CH) 51
o B G 5 T, i BB s
purified by silica gel column chromatography to obtain 2-fluoro-5-(6-methylpyridin-3-
yloxy)benzenamine (0.26 g, 56% yield). 'H NMR (400 MHz, DMSO-ds) & 8.20 (d, J =
2.8 Hz, 1H ), 7.30 (dd, J = 2.8, and 8.4 Hz, 1H), 7.25 (d, /= 8.4 Hz, 1H), 6.97 (dd, J =
8.8, 11.6 Hz, 1H), 6.38 (dd, /= 3.2, 7.6 Hz, 1H), 6.13 (dt,/=3.2, 8.8 Hz, 1H), 5.31 (s,
1H), 2.44 (s, 3H); MS (ESI) m/z: 219.0 (M+H ™).
25
Example Al4: A solution of 4-amino-3-fluorophenol (0.20 g, 1.6 mmol) in 4 mL of
anhydrous DMA was treated with potassium tert-butoxide (0.24 g, 1.9 mmol). The
resultant dark-red solution was stirred at RT for 1 hour in a capped vial. 4-Chloro-2-
methoxypyridine (0.26 g, 1.6 mmol) was added and the reaction mixture was heated
30  overnight at 100 °C. Water (50 mL) was added and the solution was extracted with ethyl

acetate (3 x 50 mL). The combined organic layers were washed with brine, dried
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general Schene 9 to provide the chloropyridine 52. Further reaction of

chl oropyridine 52 with the N-nethyl pyrazole boronate 53 in the presence of
pal | adium tetral ci s(triphenyl phosphi ne) provides 54, an exanpl e of general
am ne 2. 1554 Schene 14 Scheme 15, shows the preparation of am no pyridine
55 from chl oropyri di ne 52 by the general route of Schene 13. Preferred

conditions for this transformation include the contacting of chloropridine
52 with isopropylam ne in N-nethyl pynolidinone with 20 m crowave heati ng.

52 Schene {,50,), conéﬁ&ﬂ@ tr;-@a&ujol dﬁ% pﬂtﬁltﬁ‘é& rkﬂﬁ!at%%g] &l S hS zﬁg%‘gﬁwr ea 61,

conmpounds ‘of ‘general formula 1, esent e preparati
In the i nsobtaice- Wﬁ&m@xymndmw-z'loxy)lﬁnmnamey((xmgrss% yield)ne H can be

A<t cr opnd IR A0d B, PRATE T BZIEVE O e [ S (Y 2o PaF%)

t ri chl or o&t82ylid cht @rdo BEr At 161)06.73 (dd, Ur-oRbediy Hze MH)}récmqﬁ&aIe,zzr es{nez,t [ veI y.

2 o sovet dDLbIQnre €8 . ST T sl G ntneve thsDapls SRR R i s

56-58 or isocyanate 59 10 W|th R3 substltut ed am ne 60 provides urea 61, an

exanple of_general formula 1 (Z6)t R3,... ..... NEI
SXATPL ) O st A% & slasceappsd A s ehaigeduith - apiino-3-Bucrophnol (0291 g,

2.29 mmol) and anhydrous DMF (2.3 mL). The resultant solution was de-gassed in vacuo
and backfilled with argon (3x). The vial was treated with sodium zert-butoxide (0.27 g,
10 2.41 mmol) under argon and quickly capped. The reaction mixture was stirred at RT for
1h. After addition of 4-chloropicolinonitrile (0.317 g, 2.29 mmol) and K2CO; (0.174 g,
1.26 mmol), the vial was de-gassed again and heated in a 90 °C oil bath overnight. The
reaction mixture was diluted with EtOAc (60 mL) and washed with brine (25 mL). The
aqueous phase was back-extracted with EtOAc (50 mL). The combined organic layers
15  were washed with brine (25 mL), dried (MgS0s), concentrated in vacuo and purified by
chromatography to afford 4-(4-amino-3-fluorophenoxy)picolinonitrile (0.162 g, 31%
vield) as a colorless oil. "H NMR (DMSO-d;) § 8.56 (d, J= 5.6 Hz, 1H), 7.62 (d, J=2.0
Hz, 1H), 7.14 (dd, /= 6.0 , 2.8 Hz, 1H), 7.03 (dd, J = 11.6, 2.4 Hz, 1H), 6.88-6.77 (m,
2H), 5.25 (s, 2H); MS (ESI) m/z: 230.0 (M+H").
20
Example A16: A solution of 5-amino-2-chloro-4-fluorophenol (100 mg, 0.619 mmol) in
degassed dimethylacetamide (2 mL) was treated with potassium t-butoxide (83 mg, 0.743
mmol) and 5-chloro-2-cyanopyridine (86 mg, 0.619 mmol). The resultant mixture was
heated to 80 °C overnight, then cooled to RT and diluted with water (10 mL). The
25  mixture was extracted with EtOAc (30 mL). The organic phase was washed with water
(3 x 30 mL} and brine (30 mL) dried (Na;S0O,) and concentrated in vacuo to provide 5-(5-
amino-2-chloro-4-fluorophenoxy)picolinonitrile as a dark oil which was used without
further purification. MS (ESI) m/z: 264.0 (M+H").

30 Example Al17: A solution of 3-amino-4-fluoro-phenol (5.6 g, 44 mmol) in

dimethylacetamide (60 mL) was degassed in vacuo and was treated with potassium tert-
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"Ntt.,.., 2 R34, 60H 2 (R3=H (zZ6)t A ,jl1, X2 /X3 ,r-%Q NN HE
Li R302 sfi (R = NHCO2C(CH3)CH2) 57 (R = NHCO2CH2CCl 3) 511 (R=
NHCO2( 4- NO2C6H4) 59 (R = NCO) 61 Schene 16 An additional subset of ureas
of general fornmula 1 can be prepared as illustrated in Schene 17. In the
I nstances when R3 is not H, the nono-substituted ureas 1 or 61 can 15 be
optionally further transfornmed into bis-R3-substituted ureas 62 (Fornula
). Thus, in Schene 17, exposure of 1 or 61 to al kyl halides or cycl oal kyl

hal i des i gydRQe R5.85% Q@%ﬂgl).a The resulting solution was stirred for 30 min. 5-Bromo-
pyridine-2-carbonitrile (6.6 g, 36 mmol) was added in one-portion and the mixture was
heated at 80 °C overnight. The solvent was removed in vacuo and the residue was
purified by  silica gel  chromatography to  provide  5-(3-amino-4-
5  fluorophenoxy)picolinonitrile (3.5 g, 44 % yield). "H-NMR (300 MHz, DMSO-ds) § 8.47
(d, /=3.0Hz, 1 H), 7.98 (d, /= 8.4 Hz, 1 H), 7.44 (dd, /= 8.8,2.7 Hz, 1 H), 7.06 (t, /=
9.2 Hz, 1 H), 6.52 (d, J = 7.6 Hz, 1 H), 6.28 (m, 1 H), 5.44 (br s , 2 H); MS (ESI) m/z:
230.0 (M+H").

10 Example A18: In DMA (10 mL) was placed 3-amino-4-fluorophenol (500 mg, 3.93
mmol), potassium t-butoxide (441 mg, 393 mmol) and 4-chloro-2-
(methylthio)pyrimidine (632 mg, 3.93 mmol). The mixture was warmed to 50 °C and
stirred overnight. The mixture was cooled to RT and diluted with water (30 mL),
extracted with ethyl acetate (2 x 25 mL) and the combined organic phases washed with

15 brine, dried (Na;SO4) and concentrated to yield a dark oil. The oil was purified by
column chromatography to yield 2-fluoro-5-(2-(methylthio)pyrimidin-4-
yloxy)benzenamine (841 mg, 85% yield) as an oil which was used without further
purification. MS (ESI) m/z: 252.0 (M+H").

20  Example A19: A solution of pyridine-3-boronic acid (0.68 g, 5.5 mmol) and 2-methyl-5-
nitro phenol (0.85 g, 5.5 mmol) in DCM (10 mL) was treated with pyridine (1.00 mL,
12.4 mmol), copper acetate (1.5 g, 8.3 mmol) and powdered 4A molecular sieves (330
mg). The reaction mixture was stirred for 7 days at RT open to air. The mixture was
poured into water (50 mL) and extracted with DCM (2 x 50 mL). The combined organic

25  phases were washed with saturated ag NaHCOj (25 mL), water (25 mL), satd NH4Cl (2 x
25 mL) and brine (25 mL), dried (Na;SO;), concentrated in vacuo and purified via
chromatography on silica gel to provide 3-(2-methyl-5-nitrophenoxy)pyridine (81 mg,
6% yield). '"H NMR (400 MHz, CDCl;) & 8.48 (dd, ] =4.6, 1.0Hz, 1 H), 8.43 (4,1 =24
Hz, 1 H), 7.99 (dd, J=8.0,2.0 Hz, 1 H), 7.70 (d, ] = 2.4 Hz, 1 H), 7.46 (d, ] = 8.4 Hz, |

30 H), 7.39-7.30 (m, 2 H), 2.42 (s, 3 H); MS (ESI) m/z: 231.0 (M+H").
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base, for exanpl e potassium carbonate, sodium hydride or potassium -
tert-butoxide in . a suitable solvent such as DMF provides ureas 62 wherein
the newly incorporated R3 group is alkyl or cycloalkyl. Aternatively,
exposure of ureas 1 or 61 to copper(ll) 20 acetate and Z3-substituted
phenyl boroni c acids [See: Chan et.al, Tetrahedron Lett. 2003, 44,

3863- 3865; Chan et.al, Tetrahedron Lett. 1998, 39, 2933-2936; Chan, D. M
T. Tetrahedron Lett 1996, 37, 9013-9016] provides the anal ogous

ot B S RS WA ST Tonh o 0,
4 ' 3 R3PHIC (50% wet 165 mg, 0.08 mmol}) in methanol (4 mL) was treated with formic acid
(89%, 1 mL, 35 mmol) and the resultant solution was stirred at RT. After 1 h, the
reaction mixture was filtered through Celite®, and the filter cake was washed with
5 methanol. The filtrates were concentrated in vacuo, diluted with 40 mL of a pH 12
aqueous solution and extracted with ethyl acetate (3 x 25 mL). The extracts were dried
(Na;SO4) and concentrated in  vacue to provide 4-methyl-3-(pyridin-3-
yloxy)benzenamine (58 mg, 83% yield). 'H NMR (400 MHz, CDCl3) 6 8.36 (m, 2 H),
8.32(dd, } =4.6, 1.4 Hz, 1 H), 7.26-7.18 (m, 3 H), 7.05 (d, ] = 8.0 Hz, 1 H), 6.49 (dd, J=
10 8.8,2.4Hz, 1 H),6.29 (d,] =2.4 Hz, 1 H), 2.11 (s, 3 H); MS (ESI) m/z: 201.0 (M+H"),

Example A20: In DMA (8 mL) was placed 3-amino-4-fluorophenol (281 mg, 2.21
mmol), potassimn t-butoxide (248 mg, 2.21 mmol) and 5-bromo-2-
(trifluoromethyl)pyridine (500 mg, 2.21 mmol). The mixture was warmed to 75 °C
15  overnight, then cooled to RT and diluted with water (75 mL). The mixture was extracted
with ethyl acetate (2 x 40 mL) and the combined organic phases washed with brine (40
mL), dried (Na;S0O4), concentrated in vacuo and purified by column chromatography to
yield 2-fluoro-5-(6-(trifluoromethyl)pyridin-3-yloxy)benzenamine (161 mg, 26% yield)
as an oil which was used without further purification. MS (ESI) m/z: 273.0 (M+H").
20
Example A21: In DMF (5 mL) was placed 5-(3-amino-4-fluorophenoxy)picolinic acid
from Example A12 (500 mg, 2.01 mmol), 2.0 M methylamine solution/THF (10 mL,
20.1 mmol) and HOBt (324 mg, 2.12 mmol). To this was added NI-
((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine hydrochloride (772 mg,
25  4.03 mmol) and the solution stirred overnight at RT. The solution was treated with an
additional equiv of NI1-((ethylimino)methylene)-N3,N3-dimethylpropane-1,3-diamine
hydrochloride (775 mg) and warmed to 40 °C, then cooled to RT and stirred overnight.
The solution was diluted with ethyl acetate (30 mL) and washed with water (30 mL),
brine (30 mL), dried (Na;SQO,) and concentrated in vacuo to yield 5-(3-amino-4-
30  fluorophenoxy)-N-methylpicolinamide (530 mg, 101% vield) as a thick oil, which was
used without further purification. MS (ESI) m/z: 262,0 (M+H").
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am nes A-NH2 (6) wherein the A-ring is isoxazole can be prepared by the
nmet hods described in Schenme 18. Many exanpl es of R2-substituted

am noi soxazol es 64 and 65 are conmercially avail able. They can al so be
prepared from conmmon keto nitrite intenedi ates 63 by condensation with
hydr oxyl am ne either under acidic or alkaline conditions as described in
the literature (Takase, et al. Heterocycles, (1991), 32 pp 10 1153-1158).
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filtrate was washed with brine (2 x 100 mL), dried and concentrated to yield 4-chloro-N-
15  methylpicolinamide (16.4 g, 60% yield) as a yellow solid. 'H NMR (400 MHz, DMSO-
dg) 0 8.78 (br s, 1H), 8.55 (d, J = 5.2 Hz, 1H), 7.97 (d, ] = 2.0 Hz, 1H), 7. 66 (m, 1H),
2.82 (d,J = 4.8 Hz, 3H); MS (ESI) m/z: 171.0 (M+H").

Example A23: Using a procedure analogous to Example A2, 2,4-dichloropyridine (8.0

20 g, 54 mmol) and 3-fluoro-4-aminophenol (8.0 g, 62.9 mmol) were combined to provide
4-(2-chloro-pyridin-4-yloxy)-2-fluorophenylamine (11 g, 86% yield). 'H NMR (300
MHz, DMSO-ds) 6 8.24 (d, /= 5.7 Hz, 1 H), 7.00 (dd, J = 9.0, 2.7 Hz, 1 H), 6.89-6.73
(m, 4 H), 5.21 (br s, 2 H); MS (ESI) m/z: 239.2 (M+H").

25 Example A24: Methyl chloroformate {77.3 g, 0.82 mol) was added dropwise to a -10 °C
solution of 2-chloro-4-fluorophenol (100g, 0.68 mol) and sodium hydroxide (32.8 g, 0.82
mol) in water (550 mL). After complete addition, the precipitated solid was collected by
filtration and washed with water to give 2-chloro-4-fluorophenyl methyl carbonate (110
g, 79 % yield). 'H NMR (300 MHz, DMSO-ds) 8 7.62 (dd, J = 8.1, 2.7 Hz, 1 H), 7.50

30 (dd,J=9.0, 54 Hz, 1 H), 7.30 (td, J = 8.1, 3.0 Hz, 1 H), 3.86 (s, 3 H); MS (ESI) n/z:
205.2 (M+H).
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5 reaction of brono isothiazoles 71 and 72 and Al -M (n). The requisite -

| sot hiazoles 71 and 72 are accessi ble by nethods described in the
literature (See; Hegde, V., WD 94/21647 (1994); Hackler, et. al. J

Het erocyclic Chem (1989), 26, pp 1575-8). Using the general nethods of
Schenes 1 and 2, amnes 2. 74 can be converted to ureas of general fornula
. A1-MS-N70) RRNH2 Br 71 Al -MN-S(70) RRNH2 NH2 NH2 BrA 107274
Schenme 19 2. 1Exanpl es General Method A: To a stirring solution of

carboxylic aqith £n§pe‘iﬁlom|2»c1ﬁm9§h fbro dﬁmﬁ‘ 11r§&ﬁ’ﬁpea&f&nZé (MTPE; 0.34 Afde) 0
1, . 4-di oxane (5. at RT was adde Et%N 1.5 rnrnol
conc. 2SO4 (5 mlL) was slowly added a mixture compnsed of conc. H2804 (40 mL)

and fuming HNOj; (40.8 mL, 0.89 mol). The resultant mixture was stirred for 30 min at Q
°C. The reaction mixture was poured into ice water and the precipitated solid was
5 collected by filtation and washed with water to give 2-chloro-4-fluoro-5-nitrophenyl
methyl carbonate (120 g, 90% yield). 'H NMR (400 MHz, DMSO-dq): § 8.45 (d,J=17.2
Hz, 1 H), 8.12 (d, J=10.8 Hz, 1 H), 3.89 (s, 3 H); MS (ESI) m/z: 250.1 (M+H").
A mixture of 2-chloro-4-fluoro-5-nitrophenyl methyl carbonate (120g 0.48 mol) and
sodium hydroxide (22.7 g, 0.57 mol) in water (300 mL) was refluxed for 4h. The
10  insoluble solids were removed by filtration and the filtrate was acidified with dilute HCI.
The precipitated solid was collected by filtration and washed with water to give 2-chloro-
4-fluoro-5-nitrophenol (90 g, 98% yield). 'H NMR (400 MHz, DMSO-dg) § 11.18 (s, 1
H), 8.10 (d, /= 10.4 Hz, 1 H), 7.62 (d, J=7.2 Hz, 1 H); MS (ESD) m/z: 192.1 (M+H")
2-Chloro-4-fluoro-5-nitrophenol (85 g, 0.45 mol) and 10% Pd/C (25g, 0.023 mol)
15 were combined in EtOH and hydrogenated (SO psi) for 12h. The reaction mixture was
filtered, concentrated in vacuo and purified by silica gel chromatography to provide 3-
amino-4-fluorophenol (40 g 70% vield). 'H NMR (400 MHz, DMSO-ds) & 8.87 (s, 1 H),
6.70 (dd, J=11.2, 8.8 Hz, 1 H), 6.14 (dd, J=7.8,2.4 Hz, 1 H), 5.84 (m, 1 H), 492 (s, 2
H); MS (ESI) m/z: 128.2 (M+H").
20
Example A25: 4-Chloropicolinamide was prepared using a procedure analogous to
Example A22 by substituting NH; for MeNH,. 'H NMR (300 MHz, DMSO-d;) § 8.59
(d,J=52Hz, 1 H),8.18 (brs, 1 H), 8.00(d,J=2.0Hz, 1 H), 7.79 (brs, 1 H), 7.72 (dd,
J=5.2,2.0 Hz, 1 H); MS (ESI) m/z: 157.0 (M+H").
25
Example A26: Using a procedure analogous to Example A2, 2-fluoro-4-aminophenol
(2.6 g, 24 mmol) and 2 ,4-dichloropyridine (2.88 g, 20 mol) were combined to provide 4-
(2-chloropyridin-4-yloxy)-3-fluoro-phenylamine (3.2 g, 67% yield). 'H NMR (400
MHz, DMSO-ds) 8 8.25 (d, J= 5.6Hz, 1 H), 6.99 (m, 1 H), 6.90 (m, 2 H), 6.50 (d,J=1.6
30 Hz,1H),6.41(d,J=10.4Hz, 1 H), 5.51 (s, 2 H); MS (ESD) m/z: 239.1 (M+H").
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3.00 eq). After stirring for 30 mn at RT, the appropriate am ne (0:76
nunol, 1.50 eq) in dioxane was added and the m xture was heated at 95-100
C. After 2 h, the conpleted reaction was cooled to RT, diluted with brine
and extracted with Et 0OAc (2x). The conbi ned organics were washed with 3M
HCl (1x), satd. NaHCO3 (2x), and brine (1x), 5 dried (MgSM), filtered and
evaporated to give the crude product which was purified by flash colum
chromat ography to afford the target urea. Exanpl e Al:

4- Am no- 2-f | lm;;g}l) FreaiRigns"2d £18.5 rgnol$. 9 nmol )
wer e conbi negqf)l&a?ﬁg?gr(g%g%ﬁ? gyrgﬁnEx e fﬁﬂ; pr ovi de:@4 §4 am no§3 10

fl uor0pheﬁ@ﬁ<99ﬂzbdm¢§tﬂmlp$&?&mﬁémaﬂéei(t @29@ Cl@%wslen@)i stegh bamipg\Rhe

Dl VI SO d 7 32 (d,
0= 2. 4 rir i ol piF dhcindfed 4 o frd b b ﬂycéeéeéﬂ%a*%%ﬁ% .
13.2, 2.4ghe, 4J(4+d)mnc6241210(0¢iﬂ¢n021¥)—18 b¢pz>fl~l‘6nﬂeﬂlylp1mﬂi)l 2-8ni5g (L0 g, "/H) 2.76

d, J:4.8. , - NS 262.1 (M+ H4). 15 Ex le A2: A
gol uti gn Wlﬁi‘-]ﬁﬁi(ﬁggﬂ?lﬁgﬁoﬁ% 1 (2.00 é 15. 7) nanol ) ?rrlmaﬁhydrous DVA
(32 m) was '(liegﬁs(ﬂﬁﬁbnbyf 4\(4-Gatrddd- Muﬁophéiﬁxﬂ@&d;eﬁzg&bﬁnﬁﬂhﬁlpbﬂd:hﬂkdxﬁmelg W th

(212 g, “RE0s. oD andieds (el Mol G UG O ERTET s They o

bring all rgsetidigad fiPed E&ﬁie§@| Hﬁaﬁndéﬁlhéﬂm(ﬁﬁz_ﬂr%\ﬁﬁ% Stifbf egh. atThRTedcibn 30 MM
Exampl e A22 (2.68 15.7 nmol) was added e 20 reaction mxture was

degassed anete@ow tﬁtﬂﬁ@ genseptraied unger regcadi presswre apd sumissh ytreverse pipse
t at

(00 1D B B o e 0 ' B0
m.) . The a&%uncie)d aqﬁwueomﬂieﬂmaetaenﬁ 80 td, -0 86 Hz1 0GDnb.p0 (trMe %@nbi ned

nt d br d
oL SR oS S A g0k, BOBTALIE L% kb S8t @ S W g
4- ( 4- ani n633{§ I2lH))l;Db&edex=yt)SH-zmaHDI;WISI(ESiDmAaMﬂ1334.8 g, 77%vyield). 11-1
NMR (400 MHz, DMBO-d6) 5 8.76 (m 1 H), 8.48 (d, J = 5.7 Hz, 1 H), 7.36 (d,
J=2.6H, 1H, 7.10 (dd. J = 5.7, 2.6 Hz, 1 H, 7.02 (dd. J= 11.8, 2.6
Hz, 143%- 1Exa§l &6 AbY, kxanﬁﬂ@m ((1591) 62?%&16% 43(4% ﬁs Qﬁtra%e@l yHE321 H),
5.23 (s, 2 H), d,_J = 4 %% 0(|v|+11) 30
Exanpl e Aéloxpwer?Y§h§1W9%aéoaP%&zéd ey SsA 3h€3olr00$>h9eﬁcslpm?ll% g, 11.8
mol ) and pgQipaYs '(G‘Eﬁg &H)'Q?’ﬁuﬁ@l) (Weré QoMbind? it DMIPH)LO0M utl]fbe T'HE’?E&!:&@H was

stirred overni ght at solution was treated with

3, 5-di f | uorispyer wahi degassed, ’PBinbetedZS’lth Neremid )heatad] at¥ife pesniglyt Ebepmletaci bonat e
(51870, Tepo VRt k@8 LD S Ihe) UAP LRERABAITRIOAD (5 (B0 faugnhngl | e

for 24 h. e resul ure was cool e ute "Wwth brine
(100 2Dh) amdbined Deganmj wmrd Iv.'asiteﬂwmabana(@ 1(B),xdried (WLQSO4)[mnmntrME¢hem et hyl
acetate extract

hed Wi t [ um 5
wat er (50 VF aaﬁa“‘aﬁ?%‘e‘/ %m?ﬂﬁm %fo(ﬁg%gﬁf—pyr% cfE ?’I% gacuo and
purified \ZLfmoeeUemaﬂmﬁmemm 808336) e atughyyeelbdr solid. '"H NMR (400Hz DMSO-ds)
2-chl oro- 5- %5 fl uor.op ri din-3-yl oxy)benzenan ne as a h| ck oil %S{Wm ch was
used wi thGUBBBINEL SR T 56 m | TH1545 URT)OMRC b B5UeT 2AN, o1y
6. 26- 6. 30 1(xgdy. oig&d J& 1%, QSLHzlh*)H 889%7 =233 1(1£ﬂ1 H)H)sJ84Zm4ﬁ 8.4509z,(p), 1H) ,
8. 26 mz: 239. (IVHH+ Example A4: A

mxtuglé oﬁ@éxmrblfﬁ é@Q)(S(ll 5 MS (ﬁ@)e/mnp(mi %0% Pd(OH) 2/ C (0.5 15 g, 0.35
mml) in EtOH (50 rnL) was stirred under a H2 atnosphere at RT for 3h. The
m xture was filtered through Celite and washed with EtOH. The filtrate was
concent r atBxdmipte g28c A-sblution ®f Exapple dN23e(33g,y120% ywmalhi I-inpdyl-3(44.6,5- 88 %

o) R, M G0 B3 ot ity bl (0

dd J = 55 2 thrfibl}Ha, DMER) 8 nfh.) 284d (vdter (6Jm*£,) @avspatzed i rilrogeh fbf) 20 dfd. (ES 1)

rﬂz 2 a e AS.. To a ion of, 2,4-difluoro

15. 4 &Sm ?’d heﬂiz@fzn % m%&%@é@a{l Fbétr?ﬁ'z‘I ting ypixirq was) ea?ﬁg géonunon
and et hyl °ehbxom{.orﬁwa‘o&eﬁtkvgﬂreﬁbvedl&dér reBe dg@&su@a@d thé érede protliictivag t he
m xture for Ih at RT, sat. NaHCO3 solution (30 mi)
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25 was added, the organic | ayer was separated and the aqueous |ayer was:
extracted mnth CH2C12 (1x25 m). The conbi ned organic | ayers were washed
with brine, dried (Na2SO4) and concentrated to afford 2,4-difl uorophenyl
et hyl carbonate (3.11 g, 100%vyield) as a liquid. To a solutlon of

2, 4-di fl uorophenyl ethyl carbonate (3.1 g, 16 mmol) in sul phuric 30 acid
(10 m) was added fumng HNOG3 (0.78 m, 19 mmol) slowy, keeping the
internal tenperature around 0 C. After 15 min ice cold water (70 nlL) was

added, th%usg{cﬁ’@d% wallR SnP&ltalieh HHnEt b[Ach‘I’g r?&n@ﬁ%&aﬁwﬁ@%?s%e&%)ﬂl b‘ﬁﬂé’

conbi ned organic |ayers were washe W t dried (Na/7SO4)
concent r atdsidd (Nazéﬁﬁ)o cohcemteated inocir aduprifiad ba silion gél @mmmograiﬁlysto givier o

e

at RT. ThaiME (mmwrzenwm-ﬂg)l&aaz ed And.1 He, 1 H), Brt(e, MH) 76ansdni), atled. The

resultlng sof i s.dj.s 20 ) di_f.i M HC
Soruti on @ o4 B s Sutes B mbienfNe B e ddn st it he
conbi ned Qg,gijsl(ggng;vRs@ Wagted with brine, dried (Na2SO4) and
concentrated to afford 2, 4-di ftuoro-5-nitrophenol (2.34 g, 84% yi eld). 11-1
NVR (400 MHz, Acetone-d6) 5 9.59 (s, 1H), 7.78 (t, J= 7.2 Hz, , 7.45 (t,

J= 10. 4 1GoyEaple Who: MBy (gﬁic%:\{%zEyr@%lQ AW—Qn;noJ ﬂuorEﬁleﬁolstlﬁpfgeg%@ of

2,4-difluoro-5-nitrophénol in Et0Ac was ad pal | adi um
hydr oxi de nqmolmamgassmamwbawdp (8A8%0 gh@ 7T aundl) | ang! tsftthuty) 4ehiorepi¢alinetd under a
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pot assi um t - byt oxi d 07 mmol ) at RT. After stirring for

di chl or opy¥a dfifed gpY é’% g 22h 5Tha EACHOM, Atk tASt Wassausaehed rHigh Ab% aqd\laQHg " 1
ol ) 1¥er gopdee Iﬁﬂfj ﬂl@?esmtirﬁ‘éﬁ.%em WeafiRded a0 tferatOfad rhledWihovnave

reactor. Water was ad and the product was extracted wth EtO0Ac

(2x35 rnLEt@ad ( Hﬁe%dﬁhﬁ K’eélver(@*éﬁacllﬂoa%ﬂﬂ@wmn@xmmmZMWﬂwﬂDhé70§oI ution,
dried (Na d purified by chromatography

( Et 0Ac/ hex e? to Q’f%ﬁ‘ gﬁ%{?% Qﬁ?(%gfg%}??dl n-3-yl oxy)- 25

2, 4-di f | uor oenaetiar nif n@-(@nEso-3; ﬂtﬁﬁﬁzﬁlwoey)}b)rndua-bylyméﬂlmol (MM, 480 MHz,
Acet one- d6 8. - 0 2 (t,J=
10. 8 Hz, f’%‘é) é‘?“%tﬁ %ﬁﬁ %‘.gglg@?‘boﬁ 65(58@0('8}) at%zﬁ"v “aﬁ/éfe??éél‘flﬂ?j - 257.0
( M(+H+)2gI T(bu@]cﬁmktﬂiylsibﬂ dlhfond)e (624 mg, ?1 16 mmct)Jl) The resulting solution was stirred at 5
5-(5-c¢ o In-3-ylo 2, 4-di oroenzenmne (0.35 1.4 nuno in
1M HCL soI ﬁ?\o&l@ #{f) Ohégt %(eﬁjréawwf i veerans reawae WA P gﬁ@dmswe shaken
on a Parr gep&%aﬁ Hﬁoﬁﬁ@@fapﬁ%f&’c%bﬂgﬁ B,(gr(aa@m@rdﬁnétﬂﬂsma)ay)&leﬁlyﬁp%mﬁe

m xture was filtered throu litee andthef pad "'was .Wwashed with

V\I]?.]'E er OI( ZhX’f Yoxm)R- fb—rvdohehtenalﬁﬁnet(%ﬁ elg\/\é%%cy@ﬁ\dﬂenﬁrldl»@d(@ﬁ l\lﬂlﬂa DMEPRIS) Bzer to
T
RaHo0s S0l G —oriaey EE5a e LD, 68 7B 430, BRG 2 W S thyZ R (e

conbi 26d Or894micH), amr(s VI, MSEBS TR ch/ai3un2 IHRE). dried (Na2SO4) and

concentrated to yield 2,4-difluoro-5-(pyridin-3-yl oxy)benzenam ne (0.19 g,
63% yield) as a solid. Ili NVR (400 M-1z, Acetone-d6) 8 8.33 - 8.30 (m

2H), 7.37 E'xaﬁlp?é?AQl) N Exdidple 2991 %t 43 rxlﬁoﬂ ahil ethii-mdbhok-behzyldmide- doHz, 1H),
4.78 (brs, 2H) M5 (ESI) .nal z;
mL) were combined and heated to 200 °C for 30 hours. The reaction solution was poured
into HOAc/water (20%, V/V) and extracted with EtOAc (3 x 100 mL). The combined
30  organics were washed with brine (3 x 50mL) and saturated NaHCQ; solution (2 x 100

mL), dried (NaSOs), concentrated in vacuo and purified by silica gel chromatography to
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Exanpl e A6: A solution of 4-am no-o-cresol (0.301 g, 2.44 mol) in :
anhydrous 10 di net hyl acetam de (6 nL) was de-gassed in vacuo and treated
wi th potassiumtertbutoxide (0.33 g, 2.93 mml) under argon. The reaction
m xture was sonicated briefly to suspend all solid nmatter in the liquid
vol ume. The reaction was further stirred at RT for 30 mn. Exanple A22
(0.417 g, 2.44 mmol) was added and the resultant m xture was heated to 100
C overnight. The cool ed reaction m xture was partitioned between ethyl 15
acetate ( ) ( 3 I shed

W th et ep T e e A ) Py Ay R e D B
aqueous pﬁ&%@seidbr & YMR ﬂﬁﬂéﬂ{mﬂmsétdwﬁ? %Q:@t, dt=e5 6 2izx 1 H), #0Y (d, TheB.€onbi ned

fied b
o e PhBSEREGE Lo ISR o SBRCED (aHER, 1R pring ptaRer) 1 e o

b acEr g mﬂﬂ*wzwwﬂ%%%?agﬂg@;@m e
e owT.0 m . )
4. 6y o% H?Sa%]%&’ls%@ggﬁt‘% Q&M*ZH?/BO 4 He, 7.04 (dd, J = 5.5, 2.6

HZ,8 é H)21 6. Tﬁﬂﬁ&oao&hc a&d5(1|dZmL1 \bﬁs atﬁie53to(£i sgﬂltlcn Z}fqdlfdl amind=- ﬂu§m48 (dd3 J
;D ; VB (EBh?“OPS)é)FPWB’Bz‘GI]M‘}‘meﬂ?"%@}"é‘w(l %li‘rr’g" 1&“"}9})66&{2?@ (éq)lal ogous
to Exanpl ﬁﬁ%nd e B3Ry ﬁ% oluiieR Wb Rened to(4:b4’(ﬂove9ué}pf THR koaciifmBraeRLe A25 (16
g, 0.10mmol) were con ned to provid

am no- 3-f bmme mduvzﬁdlm@awm@nq &eeregdue%% tp¢atddayith HIOI (NIvIR, (IBMO |VHz
DivsCQd

2 34 ?}) 9& nﬂ'xgol 4%\)}&? é)()z-n];fz 1’8 s]qumoﬁ V‘Qig gv(agﬁed%mglllE_@Ac (Ztlf §0 é‘nl?,g 1 he, d J _
5.7, 2.4 Pkqyeols lafyer wis 8e¢ated with Na}EG& uritl] pH =H) and3b exradteiwiti EtGAT(3 2. 4 Hz, 1

D ot 2253, BT e S s s - SR BTty 0 3o

C for 3 Pcoﬁ[‘hﬂra‘iﬁi ;lﬁfnfﬁacwstor giveve- ﬁllﬂii@r.’it ﬂ@dﬂﬂﬁdom%smy@md—ztiaﬂné esi due
was urifie 111 ca cnhronat oqgr.a

e Cal (. b Ao e GRS GOyt RRER AR 1 e ool Hod 55 (o o

{hgl d%s_ i%ig W'ﬁzﬁl@@ MTE(t J = @W@Q@l@? éﬁ'?éc?dBJ&ds 7‘]2'451261 'FB %%9@]. g 35 0
Hz, 1 H, 5. 61215 (dcd; JF 5=7§H22H2|21H15H}—(d6=1631(m 1H)=5. (xs,, 2121),43 L&(leHJ) 5. 80

(d, J =24 dr &-% (br s, 1 H, 3.43 (m 2 H, 3.25-
3.20 (m Z%BW‘]I\E % ﬁdsﬂ% )ST/I\ZAEIZ—H %gﬂ 1?8)10 Exanpl e A9: A solution of
Exanpl e A23 (4 0 g, 16.8 nmol) and N, 0- di net hyl hydroxyl am ne HCl (3.3 g,
34 ol ) Weampleohdi: nEalaisolutionloEsxaple A2300:30)g, a3dnmbk in B (SomLyivat ure was

heate ove ht at. 110 eact on .m xt s, concentra ln vacuo,
et r 29 7 SRR RS st e, § BECDRA e SResf PSSR AR e

or gani c plfrgs@hom@rwawmctiddtd Bnd thien@lutidti ived ekl yvithrthyl adeeed)t TAé ed in 15
vacuo to obt

4- (4- am GrEgtie s yphEaTed yit briverdied (MeSQeh gorisstraiid iz oogyn w8 werfied g 999
yield). 15{0;111%1(@%(% GbmioBady (oAl cfnd HoACL ?/tébmgﬂ%lz)( dbptalr 124,
H, 6. ’43 ¢ 4-aminop3 ﬂumpheﬂow)-N@soampmdndla——-fsmee (Q 18 gz 49% H)eld)5 M§ (s 2
H, 3561 3 H; M (ESI) mz: 264.2 (MrH+). 20A mixture
of 2-fl uog%sqléd ?‘flrrgt(rg]{oil rret hyl ) am no) ppi di ne-4-yl oxy)aniline (2.0 g, 7.6
nmol ) and 10%Pd/C (200 ng, 0.18 nmmol) in I\/EOH (15 nmL) was stirred under a
H2 at nospher ps 8 The, . er ed ough
Celite(r) % {eﬁ%zcaééd@ﬁ/a%n%é & ﬁr h?% (23?19 m@r’aChfo\Wag éent rated
to affordold(3(3§ @mi90n<ﬂ}arfdmmqmerg)ﬁyhdl}mmyl(womhw&mmatQdo‘Z:g 68%
yield). Ili O 69 (m 3
H, 6.18 E’&Qﬂ“"’\%ﬁ: Ig?ﬁ}”‘“ér W‘ﬁz‘"“’“THFﬂ"e‘?g’ g ‘EPd tﬁﬂf“'ﬁ‘HﬁEﬁ Y—’&Sﬂg"i‘f mt%vazﬁ hr s, 1
H), 3362 (Be adudohs 1afeB%ad @xtrabted With etigl acetdtd (3 I¥51 40EIL) aﬂ'ﬂ&he 2dftbided M+H+)
Exanpl e A10: A solution of Exanple A2 0. 95 7.47 mol) and _pot assi um
tert- 30 BipAwis were(rshed with Bﬂff:ﬁﬁﬁfi N2280¢); ?@Fﬁwaéﬁééf' apguaend punfied by was
degassed under vacuum and backfilled with N2 (4x) and then stirred for 30
mn. 3,5-Dichloropyridine was added and the resulting solution was heated
to 80 C overnight. The mxture was filtered and the filtrate was
concentrated in vacuo and purified by6&ilica gel chromatography to provide
5- (5-chl oropyridi n-3-yloxy)-2-fluoroaniline (0.5 g, 28%yield). 1H NVR (400
MHz, DMSO-d6) 5 8.37 (s, 1 H, 829 (s, 1 H, 7.51 (s, 1 1-1), 7.00 (dd, J
= 10.8, 8.8 Hz, 1



5H, 6.46 (dd, J= 7.6, 2.8 Hz, 1 H), 6.22 (m 1 H, 538 (s, 2 H,; M -
(ESI) ink: 239.2 (MtH+). Exanple All: A mxture of Exanple A8 (0.263 g, 1.0
mrol ), im dazole (0.0749g, 1.1 mml) and TBSCl (0.181 g, 1.2 nmol) in DV
(10 nL) was stirred at RT overnight. 10 Sol vent was renoved under reduced
pressure. The residue was quenched with H20 (10 nL) and the pH was adj usted
to -8 by using NaHCO3. The aqueous sol ution was extracted wth Et0Ac (3x20
m.) and the conbined organic |ayers were dried (MgSO), concentrat ed in

vacua and g,
f | uor ophenoxy) gfel\gl?cﬁlﬁi4 @%E@?ﬁ@‘ﬁﬁl&aﬁﬁ@oxyﬁ @4?- yr| m le 31
(0.252 g, @Mdmdél Bl NMR 4400 Wiz, PMIQvik)al .56 651@58)51(3;& H)G887$s (1|v|+1 14) .
Exanpl e Al Al7 (7.5 g, 32.5 nmol) in EtOH (60
rnL) was a}g)dgéei 6§©r§tlbgol%r\g§ﬂg()ignm 100 mmol ). The resultant m xture
was heat ed atlrodSpowvdey ¢6.higght2 nihel) megs aididédytood neiktasnef 3-\(Bshlo@amyidth-3-n vacuo
and the concentrate was 20 and washed with et hyl
acetate  PHE d’é%?elrzawlegé‘é Bl %lmf’béa a?"élcﬁﬂgi ?%{%@ ithe BaFE9OTaSof 3 M
HC1. The agidi Gt I ko6l O NWHRS (208 Gda@@daddtdﬂd Bl kS wis efi8aidel tepd 7t he
extracts were washed with brine, dried %@ MySO4), and_concentrated 1 n vacua to
!

gi ve 5- (3-ith sevmated| NesCOh rokien a9d cwas Ctﬁ@l"ﬂtb( EtQAgG (3 x7b30 pily| ghhe
11-1-NWR 8.4 Hz,
1 251, 7(%%}@ dgg‘%r%ﬂf%%e‘?éga&eﬁ +ith ﬁlﬁ; ﬁgedzgi 6@%4) %on'élritra?edoié @%alﬁ

6. 50 (dd R]ﬂ:lﬁ?d &) siicogdlito give Byamide-345-chiorapyHilin-Bylagy)bénzonitrile (2924, 71IVE (ESI)

(5 o L ool DA IR LI IR P P 0 2,

Bor ane (3. UHN)804 6134 HzylH), &dtfed, HHRBW2¢, X0 156Hz, 1 éBc6.50(, i 0He, at 0 c

over a perl f 3 +30 renoved and stirring continued
at R for 7 ﬂgﬁrzés %‘Ilﬁ}eﬂ'lseé%ﬁ’ﬁfﬁ ?\?ﬁ thdwa]a)as cooled in an ice bath and
treated with 3M HC1 (5 nL). The solution was heated for 1 h at 50 C. The
sol ution was washed with Et0Ac (2x) and the aqueous | ayer was cooled in an

i ce bath dHPMRIGASH iPredinifiorirnamiiiedd e theneeb - mshvinyEdiesd-plid ’esl 1 ¢ h
Et 0AC 1(53X)mmbl)EatORNEOE fh P03 BmbBYRES HRPR @S T Wnll hebliel 161118 1ed

(Na2SO4) and concentrated in vacuo'to obtain
( 5- ( 3- ami riyeehight.udhe pershox ixiyre disnpausd intewhtgnend (he. Migtuge wa8 & Bacykdel d) 1H

;I!Vﬁo(?gg, = W%??Eﬁ%%@&%&%dd}%ﬁa%’%,W‘%‘l@‘“&rﬁf“‘%‘%&%% (dd, J=

2.8, 7.6 Hopcehhdted Gn 1ﬁzc(tdta,nde11rBieﬁ b8 sBichizgel Idhjomdbogiiphft to provide63-k-, 1H) ,
5.33 (s, 2 4. 54 6.0 .Hz 3

Scanpl o' ATy ST G & i iR on T S Rz of

Exanplz® AlZME0) 5830 (3. mmael(s) IIHD 8l08(sT|1'||i_=l)(501 () H9t7.85-%56 A, Ue-rchQz,m n, CS2

(0.49 g, 64mmy7? V\@ % and the reaction mxture was stiirred at 0 C
for 1 hourl HMéA34 A Hz4 |), 185 (51349): M ESHmE: 216-DIMHhd t he reacti on

mxture was @l hiwag 403-WRh gﬁyﬁdm@\lﬁbﬂ)@ﬁxmﬂ?ﬁmﬁﬁ‘iwﬁ‘é ye5 hRfPaed under

reduced pressure to obtaln t he crude product. 15 The cr

0- ( 5- ( 3- artfagcpogder moﬁcgtm@%k%ﬂppyk) ﬁPﬁStgﬁeﬂ@ﬁBﬂ}f}Wﬁg rmqwas added endtlict hi oat e
0. 69 | tjn hydrid
(2 1) CandPRSERVEL RSS2 MAK el BEC0, (ufibn PRCadiEbibortddy [ Gcr

r ef | ux25f orexgadiedumgth Et@&so&nﬂeﬂte wmbmaimm&cslmzlﬁe wastlett edthpbeiss udriedand t he

id d hed Cl2.. Th | trat ted
fnd the 1 avesel) gt ceg%ﬂdﬁ?«céd o bl Gl B8 cimr ARSI RN to
obt ai n 2- fadmind-6+( yigtidio- pyeiygbenzartrilé ¢X\p) Tevz gieriyi He NMR 260@ MBS0

25 déndlwﬁ‘ﬁz%@%(%a?’?%df) 826 Pl g s Ha el Pl e 2 -

1H, 6.38 S
1E)D 224 ﬁg’;‘% }JH),% R, H 4 1[6% 578 (328, @49?5 B Mé?(Eén%a/z&z% MR+ | (s
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25 Exanple Al4: A solution of 4-am no-3-fluorophenol (0.20 g, 1.6 mmol) in
4 mL of anhydrous DVA was treated wth potassiumtert-butoxide (0.24 g, 1.9
nmol ). The resultant dark-red solution was stirred at RI for 1 hour in a
capped vial. 4-Chloro-2- nethoxypyridine (0.26 g, 1.6 mmol) was added and
the reaction m xture was heated 30 overnight at 100 C. Water (50 nL) was
added and the solution was extracted with ethyl acetate (3 x 50 nL). The
conmbi ned organic |ayers were washed with brine, dried (Na2SO4),
CO“C?“”apﬁ mpik X353 9%995&&&@&%1&)/5@@ 708 gﬁioncwgyme&hsqm&gro@phy to
obtain 2 2- et hoxypyr i di n-4-yl"0oxy) benzenar ni ne . 58%
yield). | wnma C(l4'039 WB‘lZ'I' 7TDiBo! )8y petagsion catponate(18). Dg,H7 7 mmpl) 16%%1’ (dd, J=

1y 6 5a (e e e yhimgica g Gl yifen gt Eland AflsBiipelart e (1 1

1H), 3. 81 rdastion3Whs dxM?ed(\EBi éthylaa/cztateZ(ﬂB rﬁ)L)(sz thér (1Exairp| Thedrganidphasé | o n

capped_vial was ch ed with 4-am.no-3-f e nunol )
and anﬂydl"@%ewd??‘%éh% th Fggssﬁf]’flﬁh ic B‘I’rg’f @ﬁ'ﬁ@saﬁgb%’%sg@d%&n vacua
and backf uhh&@vézysb ééri]:@xﬁtrz(téﬁ’(ﬂn vabli® ai¥d phrifi¥dSht ERah@egabliyN(Sadi cdldmn,

tert-butoxide (0.2 2.41 nunol)_under. argon and qui ckl capped The

reaction byl aeeéatv()a@wg@ﬁ) rtPe%!Vf‘a? lgght rygHowy FFOhS&fl‘El@r“ﬁa‘HéF tyrgHourPyndin-3-
4-chl OrOpgbePb@f'HUnftﬁle(?ﬁg 89% yield? n:i@(mp}n)z 9@90@@@8) (0.174 g, 1.26

nmol ) al was de-gasSsed dgai’n and heated in 90 C oil bath
over ni ght. TheAr sdwttanoef Bﬂnmmi-ép)mgl-élwmvbdnmmleml@Acg,(5662 mupollpad washed

LSl RUIELE T A A 0,

( I\/gSO4) darx kst rAftee dodlingviaRID theekaptinn Fasggbulbsd @it omebwabg (d@thsnly.o Théf or d

4- (4-am no- 3-fl uor ophenox colinonitrile (0.162 ..31% yi el S.,a

col or | ess 3B{9ous Wﬁ%ﬁ” SDR%@)&] @q‘g’—§é h‘ Sogi dfa?d lxed‘;wg'é 1"5= 2.0
Hz, 1H), “cekdte( GH@ mIl)‘aﬁtl Qlterea tﬁ'ohEh péﬂd} to ferfb¥e(rebt sdifs. 1Thi6 soRitidn bis 1H),
6.88-6.77 (m (ESI) mz. 230.0, (M:H+). 20 Exanp

AL6: A so|emr¢c&ﬁl with sthalnac:ﬁ@tez@ehif%fr@ &mi ﬂWcﬁOH’&H@HG’FgﬂP%d’aﬁlbed wﬁsé@nm| ) in
gggassigd %@@mads@mtaam&%e&@atémn W0 td g@«& %qlggt &Qlo@@%cﬁﬁﬁﬁbﬂﬂﬂed%‘@ox' de (83

, %I | or o- 2-cyano é The
resul t ant amise {m'ﬂdﬁis3 W@ai’)bénﬂoélf@b ©5 \ﬁ‘ég,nﬁb‘%t yleltdhenMéo@rséH "%/é 2.@nd

dlluted WI Hw{ater (10 mL). The 25 m xture was extracted with Et 0Ac (30
The organi'c phase was washed with water (3 x 30 nL.) and brine (30 nl)

dr| ed (Na2SO4) and concentrated in vacua to provide 545-

am no- 2- cfExmanABﬂs U GFsoyghe proxgdups mmldgoom'tdEidmplasﬁ;l ernlkoéiﬂuomhmlwas used

i th h f 264. mle AL7: A
\émol u'?llib zél”é er p#%é IC‘?ISJ g?)'ll\%@ﬁgq %‘Cgﬁ"é"anﬂﬁeﬁ% :19%6! MEPH I%égsam de
(60 M) wasmbREaESsgide MQBMﬂﬁmtﬁ4iﬂlﬁdr0Wﬁéhokf/)@ﬁﬁlﬁﬁhMIahuwa$ sigy §9%eyiéld).

MS (ESI) m/z: 221.0 (M+H").

Example A36: A solution of 1,3-difluoro-2-methylbenzene (15 g, 0.12 mol) in H;80;4
25 (100 mL) was treated dropwise with HNO; (65 %, 11.4 g, 0.12 mol) at -10 °C. The

resultant mixture was stirred for about 30 min. The mixture was poured into ice-water

and extracted with EtOAc (3 x 200 mL). The combined organics were washed with brine,

dried (NaSOy) and concentrated in vacuo to give 1,3-difluoro-2-methyl-4-nitrobenzene
(16 g, 78% yield). '"H NMR (400MHz, CDCl3) 6 7.80 (m, 1 H), 6.8-7.1 (m, 1 H), 2.30 (s,
30 3H). '
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but oxide (5.3 g, 47 mmol ). The resulting solution was stirred for 30 mn.- - - ..

5- Bronopyri di ne-2-carbonitrile (6.6 g, 36 nunol) was added in one-portion
and the m xture was heated at 80 C overnight. The solvent was renoved in
vacua and the residue was purified by silica gel chromatography to provide
5-(3-am no-4- 5 fluorophenoxy)picolinonitrile (3.5 g, 44 %yield). 'H NW
(300 MHz, DIVISOd6)8847(d J=3.0 Hz, 1 H), 798(d J=8.4 Hz, 1 H),
7.44 (dd, J-88 2.7 Hz, H, 7.06 (t, J-92Hzl ,652(d J =17.6

szérrél Z') Al8: %83 &@iﬁ%ﬁ%‘%@)ﬁﬁmﬁ’%@ 9%;2%9%“ u ro W*% é%‘%?zlo, 3. 93

rnnol ), poﬁc&}smdﬁa@@ﬂaﬁ 6>, 04 8 (del L wemg, cothbéizd imDIMF €254 mL)czinﬂchBaledZto 100
(et hyl t hiyQ) di_.pe nmol ) . Temxt to 50 C
and st rreg‘g%li Q{gﬁlﬁ‘ ‘g‘ﬁ fBP‘érea/é%‘ 6’8}6‘?’@& teétr??fe Hhﬁ’la‘rs)ﬁfmg% h wat er
(30 nl), exty asteembinkd oﬁgahwk vage WadiRd (Withkbrde, @Akd (RQ80L)heorventitétest Or gani c
phases washed with 15brine, dried (Na2SO4) and,_concentrated to yield a dark

oi | . THe dpFuonard purtied By celm%ﬂuﬁwa@ﬁfaahﬁtoagfrﬂaﬁh&e t'8 give|lcpenzyloxy-3-
2-f 1 uor o- Snfofs- é%ﬂkwtﬁﬂr&ae%nb 4 34y, HhiaKY) BNNIRE@ABI NG, (18161%019@2 585;/0

yield) as an oil which was useggvmt hout™ furt her furlflcatlon

rniz: 252. 8(1)4(0KM-178 83z, BAnp BT Afdm, AHOT.08 (A =dF2 PByr 1 H).ie283solbailé aci d
(0.68 g, !'1 I) and 2-nmethyl-5nitro phenol (0.85 g, 5.5 mmmol) in DCM (10
m.) was tr e’ated with pyridine (1.00 nL, 12.4 nunol), copper acetate (1.5 g,
8.3 nrnol) arleBmyldey—éeﬂuMb—InnieﬂwlMantrd:eams ($ 83003ighol) dink 10 LakRd-Cdbg)m xt ure

t d f . d t RT t t d int t
(50 " artere bR e D SaGhi oo it o st B E 2B phnces
wer e was h%dnwph&eqataﬁhﬁbedn@m I\Iarhls:%cﬁﬁﬁmmmne W@t Blteréd bndihle, filtatedvdyHACL (2

x 25 nmL) and brine dried (Na2S concentrated in vacuo and
purified \VPBCERMEHE w*a%gwsﬂr%mp? CERVSE ;ﬂft IRheneld2 & 96 % yield). 'R

3-(2-neth N M—Iz
CD& 13;798 M(?g% mif]ah_ g)ws gl Ffrzae1 15 %. 411;(8 ﬁJg%lei' qm), 111 ﬁszB 8(44ﬁ9

(dd, J= 8. 10H)22@(H2H)11496X5 3ﬁ)7MS(@SI)Jl : P24l [MHHE. 1) 7 46 (d, J = 8 4 Hz,

i\ ggl uti on o% ga%gmgrte@ttﬁaﬁ ng r$§t54% (ﬁenoxy yr:\égfléldgl%l(%ém&m é@%g&r{o ) and

10% Pd/ C (f50%-deicthyliisnoiy4.20g, 803mwol) Jin DMﬁeamhﬂmlres(uharmmemwm stirtedd Wi t h

form c aci 9% 5 |) and uIt ution irred at
mr "ar oy e 30 e R o 55 PTRRE oS Sl R R P R R B R 8 Lnd the
filter cal@aoy\mal)wmbm(y\mmﬂﬁ mhharmis hedfaé aitllbo rat @&rﬂ&@fte Tiengacionat ed i n
vacua, diluted wth 40n1_ i&%uggus solutlo xtracte wth

ethyl ac et%‘t"@lr? ax C%eﬁﬂte 'f'h’é"' Yewe disspl

concenfy atgf) hiy Yidena thu l\ﬁ[R@MicQ%eﬂ -WRh Jfo%n&@wlﬂnﬁfb&c Whexmm%rkzﬁnam ne
(58 ny, 83%y|eld) 11 88.36 (m 2 H), 832 (dd, J =
4.6, 1.4 tgenceptrpied apd z:smﬁetiM(aﬂlca3g¢1+)chrom@%reldw tp give 4o2ighlorapyrfdin-4. 49 (dd,

2t 201, O Aot metbiidty pfimink G55 dp 7 vialy, Dus MO badoPnan, Bhasd (ES1)
3- ani no- 4-ds) 88120 {ehol6.q 281 Hy,6.8% (811 Mt.§1 (ddod assh, drh Hz,Hulkih6iale(n, 248 ny,
e R L R
with vester (W2mOro§hmlm4>@My$ZMr@xwaqﬂlmﬁzWMee(1htyIg, acaeh&mﬁ) (& x 40

(Na2SO%) , haenie et sqermebakbls iorshom ran b HAurERR OnodA s5Pbny 1o

yi el d 2-flwgees%0. é@ngslrﬁrhwmadpph))pwzsﬂg 0, B md o) Were BB Had 1E1Q)I(/IE61 ng,
26% yi el d) as an oi was used w thout further purification. M5 (EST)
rri/z: 27370 mIphepd watep (25 mL). The mixture was sparged with nitrogen for 15 min and was
heated to reflux overnight. The reaction mixture was extracted with EtOAc (3 x 100 mL)
30 and the combined organics were washed with brine, concentrated in vacuo and purified

by silica gel chromatography to give 2-fluoro-3-methyl-4-(2-(1-methyl-1H-pyrazol-4-
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Exampl e A21: In DMF (5 nL) was placed 5-(3-am no-4-fl uorophenoxy) pi colinic
acid fromExanple Al 2 (500 ng, 2.01 nanol), 2.0 M nethylam ne sol ution/ THF
(10 mL, 20.1 mol) and HOBt (324 nmg, 2.12 rnnol). To this was added N1-
((ethylim no) et hyl ene) - N3, N3-di net hyl propane- 1, 3-di am ne hydrochl ori de
(772 mg, 25 4.03 mmol ) and the solution stirred overnight at RT. The
solution was treated with an additional equiv of

N1- ( (et hylii ni no) et hyl ene) - N3, N3-di nmet hyl propane- 1 ,3-di am ne

over i gntOARENEEP TP RIE IR £ Aot AR aRe MBS BB & e

w th wat ey =(630He]l) H),B.1&6, ( 30, Y (s, drH)e 07 B 23dY p.68r(oh, 2dhc éAbI(dd.dd i n vacua

vieldy asSh ihied Bsonipih SRECRS B U Gl M isEimist AR Butl s 1
(ESI) mz: 262,0 (MrH+). Exanple A22: To stirring anhydrous DVF (25 nl)
was sl ow Exﬁﬂﬂfeq\ﬁogil Eolﬁtie%%frlt?) 3 ﬁiﬂu%k&h’-nﬁrd ﬁéﬁeﬂem g,tchﬂ ﬁlegcaha Béhzyl

tenperature was mai ntal ned at - Pyridi ne-2- car ox%/ ic acid (25 g,
:f

0.2 nol) wlechohdkfetizi 1parol) @rRMBV(é?O g@u)maﬁ t@h‘ddt"‘ﬂ@i K B 89035 ﬁﬁ‘C)Dc ure was
heat ed at &t v@gu@g n&ﬁnredyﬁslga&em ﬁi* SR w&'% Vi plvhgad%@qne'us@t ed.

Af ter coo ngto m Xt ure was Iuted W t uene
concent r agdure Tras sxpaaaiesith BH3Ae é&méﬂ@mlﬂh The combipsd ofBheicy wsml V(aS dr y

a<et i1 or oy PR iied deds o SFRETRR: il i Gl BEMARRA IR B IE Y TG

i n theo negive st-lﬁﬁzylb;t)hm,aidlma> -Hinitedblentene 1061 @, a6%0fielt). (5H MMR (400 MHz,

oD oo BN e € of T BBl AL D g e ) B S ous T

resul ting m Xtk R8s 1:5 Azgrdisi 28t diBlubrol PhitréPenz a1 9262 BQﬂmBII) %hdPe/ONaS
concentrated under reduced pressure to yield a solid, which mas suspended

in Et 0Ac 680 fli4 £)dp dEOH fRO0mLY as wirigd andes eriwdragen mesphses 8 psD fo@ ni) |

dried and C%S%E&E g?t[\%js xref?loyécﬁﬂafiﬁﬂraﬁbrll QﬁcP&n'é"ﬁl&aEte Wk %d@hﬁ.ﬁéd mmcg@td 16.4
60%y|eld as a yéllow solid br s, 1H),

8.55 (%, afford 4ranno-2Bd)fluoro- 9&n(>b|(7 g, 92%1 mld)lz H NMR (400 Z( MMSL?P-W ®.82 (d,

o onorcs P4 e BN gy g » e

3-f 1 uor o- 4- adsingp pexedurg Shalbggys tﬁEE:&mnlenAB) 4-aerin-2,3dbilueegphtuol 6 gt lce

4-(2-chl d 4- 6% | 11-1

ooyt kLt 1) TR BT 78 J 3 i 5 80, 11
e Exanpl e e ST anl o pymidinid, M)“”‘ym“m’}“‘m‘i"‘”?ag RIS
2o DO & & el maaR aih Ss BN oS Rel it T 680% b HIaTa5fS The et o

hydr oxi des©3¢m81 ), 439238 ﬁ9|8)8flli‘l"l@t§62 (BTQ g2k}, 1 B, 1590 (5.2 et e addi ti on,
the precipitated solid was collected by filtration and washed with water to

gi ve 2-chl oro4-fl uorophenyl nethyl carbonate (110 g, 79 %yield). 11-1 NWR
(300 MHz, Exampled4$8:3 & shutiogf Bxample 1A372(27 gH7 .8 1111114}); 17'“%)’1%( 353 = 9.0,

Sot. 5% i AmetoPl Liocdondute.d Rifssde s £/ 850k e MectB f) 2

car bofat emg] 196 gindd) i!ﬁzDMEI()Z i) exxchH,0 HPSO) wadpandeyt wmalsnﬂsd@qur 2domd a

R A e R e T e YU e

M xt ure WasdepaltFopeh fonlle hi CRie\selvert vaad derhied i@ rdecéd Qﬂéss‘ﬁfﬂ ind thesud®
collected by filtation and washed w th

2- chl or o- BEPEtoYas-spendsdoisnesisa %%wrteﬁﬂ wﬁoﬁfbro‘@ @1’960 Lo gbe\Aredns |

2438 Mz, l%ﬁ@ay%she% xgltlfl@nﬁéj dne@ (M%A%kazoonéenﬂ)ﬂed & WéctAand puﬂa‘ﬂdeb)HZ
- gg’ column chmmatogrzthy on 5111ca gel to give 2 3 difluoro-4-[2-(1-methyl-1H-pyrazol-4-

yh)-pyridin-4-yloxylphenylamine (1.3 g, 55% yield). 'H NMR (400 MHz, DMSO-d;) 6

72



A m xture of 2-chloro-4-fluoro-5-nitrophenyl nmethyl carbonate (120g 0.48 - -

nol ) and sodi um hydroxide (22.7 g, 0.57 nol) in water (300 nL) was refluxed
for 4h. The 10 insoluble solids were renoved by filtration and the filtrate
was acidified with dilute HCL. The precipitated solid was coll ected by
filtration and washed with water to give 2-chl oro4-fl uoro-5-nitrophenol (90
g, 98%yield). 1H NWR (400 I\/Hz DIVISOd6) 8 11.18 (s, 1 H, 8.10 (d, J= 10.4
Hz, 1 H, 7.62 (d, J=7.2 Hz, ;I\/B(ESI)rﬂz 192.1 (M+HY)

2-Chloro Q ty Iy C 0. 023
mol) 15 WA (g0 Bl AR EHY dah ) %‘?%éé pg‘%]f?&qg 15(82§%h
reacti on nil)6706.6V(m, 2iH); ﬁﬁé(& 2di)nl@21(s1; aHE)rMBr(ESHWa waa[mmﬂ]n ed by silica

gel chromatography to provide 3- am no-4-fluorophenol (40 g 70% vyield). 1H
NVR (400 MHz, DMSO-d6) 8 8.87 (s, 1 H), 6.70 (dd, J=11.2, 8.8 Hz, 1 H),

6.14 (dd, ﬂxan?plg A3D; 4Exdiaplé A3, (2@ %48 4 mmdl) bhid 44ndoxfbenzilatliie (¥6 oIBSI ) T z:
128.2 (MrH+). 20 Exanpl e A25: or opi col i nam de was prepared using a
proceddr e e conbined i sxah hpmb a;@bﬁ%gﬂ o6t | Edfer 3y Thereacsion pEKMEE WasH NVR

300 MHz, DMVBO-. d 00 d,
S = 2.0 HS n(j_enﬂftG 21.}1119% ?.%uc(eg pre%mﬁja %.n% pl}%ﬁ?dllaf}?ex%g jpgep(gf‘loéﬁ%]gn’g) N- @. (
(ES!') rn/ zrnetm&@b@nz(ymtl-fﬂ)amlﬁ&SEﬂamrpplmnéﬂﬁpyﬂdhm-ﬁgmanqa(rldbgdﬁ?/cejnddhl ogous to
Ex le A2, 2-fl -4- am I . 24 I d - .

2 a-di chi or ogyr UG (o GH-GRRSREE AR ams BT pe B2 Amine
(2-chl or ORBO0 digt 47 %ﬂﬂy%@{dlmbmﬁyﬁ@fw%ﬂ{ﬁn:ﬁoﬂumﬁ:@ﬁﬂrﬁ(wb eitratelH NVR
(400M—|z DVBO- d6 90(m 2 H,

6. 50 Jd-64, E@@é IIEmOIiai“B &’CGGSA‘lmltdmxﬁm Y@M ai%ﬁ)m’eﬁu@i @_Q egctign g
(ES') ' n/ Zmix@e - v&as(wﬂ'ﬂ& w1th wateAI‘ BotdeHfredlin vacuo and purified by silica gel
4-(2-chloro-pyridin-4-yloxy)-3-fluoro-phenylamne (2.0 g, 8. 4 mmol) and
benzyl met m}mmtmammto{m)el é4ﬂ@m0e3}ﬂv@02m0@)gmlﬁlmm¢ 2W mgedlbonb.

The reactl d r i hica gel
chr ot ogra g{/“ fit M‘?{Végaéwﬁ%,"b%éb%)eﬁb?(a{%QUéom, 187'4.84 &R, PY 0%, bicC

4- (4- am nod2- lfﬂll;élﬂdmhéﬁdkzlﬂ-zl\l Herz68 (miHInkE)Y, 66 g, Ve 45,2-&Hrj hH),(51840sg, 37% 5

ZI ?lztd)l}ﬁ N?-é%ﬁ&aﬁ? Tméﬁc?%; P&rw%g%y? %M&(ﬁ@m “?rﬁgé%ﬁ*he (1.0 g, 3.1

mmol) in MeOH (10 nlL) was added 10% Pd/C (0.25 g, 0.23 rnnol). The reaction
was stirred under a H2 at here (50 psi) 75 Cfor 12 The reaction
mi xt ure waSXamplepdy Qo ‘goﬁ"f? eﬁg‘ﬁﬁﬁé%’mre@éft °1pr(‘é§§Lﬁ’ep‘:‘;1§lom’5‘8bl i ed by

reverse phisg %Qc&ﬁﬁﬂ‘e'(ﬂ—ﬁ}u Qa?ﬂéﬁﬁbéé@ in veico and blanketed with argon. Potass:um
4- (4-am no-2-flTuoro henox;Q in-2-amne (560ng, 78%yield). Il

NNR (400 Nett-bumwigie-@6) 2,814 smaliway a%d@nmzthe feapfjon wudigre (was dp-gassed az, 1
’ 6. 2.8 Hz,
P Ssefihd b phoYrredal T ufidlr ol 307y 24 plonicho-pitidinle (g 213 2,2 12
}15 Ezazpl e ARIBl) \Easaaﬂdh b? aw@gle(zmu??g ):gag Hrbalﬁg :mrgD() °§J o]\-fii_nught i The solvgntY\;ras 2 76
5, 5 - 3.
o S e, Tedioda Zprsti R TASL AR b baBAr Bho st 3 3 7
CQ{TEI &Sdaln gu@hfgbgdﬁ&y( £30gi ve_#-(2- Ihlerdp@ﬁd‘m@ygoigy)ﬂ-memglga&edms ged.g, bb%lnlljtete Sd
W th 1B Caers e R (D e SR sl e Ty ISR -880 fara

or gani £z V\?i%\&@me@'wstis ®r2 Ay 1(9?2Qs ), wmﬁmw» MfRNCent rat ed in

vacuo and purif by chromat ography to afford

4- (2- (1H pyr aza$ snlnypwf Ad?whhargamﬁyl)‘l ypxy)irorctiplhenesnaming 59D mgB 204 839 as

3= 5% 1y Rl Pty A3 R D Gl 2 fprl OV (5 0

(dd = 11.©g, 28UmHio]) and Ap,CGB. (893@ 7.77 1mn<$)1s 1Py L qflPMF (&0 sﬂ.)@m wate:(38 4 Hz,

Excamp o A28 KoLt frepe hier e fnd Biptepeg il isbdentpERPR: (s 0

1- met h30L- 3mfnél)4vds,a8ded and the reactxon mlxture was heated to 90 °C overnight. The reaction
mixture was diluted with EtOAc (30 mL) and washed with water (2 x 10 mL) and brine

s:
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tetramet hyl -[ 1, 3, 2] di oxaborol an-2-y1)-1H pyrazole (5.2 g, 25.2 nol ), and
Na2CO3 (2.7 g, 25.2 mmol) in DVE (18 nlL) and water (6 nL) was sparged with
nitrogen for 20 mn. 30 Pd(PPh3)4 (729 ng, 0.63 nmol) was added and the
resulting mxture was heated to 100 C for 16 h. The solvent was renoved
under reduced pressure and the crude product was - suspended in water and
extracted wwth Et 0OAc. The organic | ayer was washed with brine, dried
(Na2SO™4), concentrated in vacuo and purified by silica gel chr omat ogr aphy

00 Sovey B 1Y i (el it botacy bl ERERIca v ADRIOE @ 1Y b farfthe L5 (B
1 H A Zl) 920rﬁbmedLorlg)1mcs7wm S\Ndige{(b\;ntlﬂ brifte @ 0kzl.), dzorld)mtrﬁed?i@ NvgmoEanldl-ﬂ)mﬁec_] 8282 (7)2
M) Ex8PrpI PR 28 i, SpTisks o3 B2 ,ﬂgei@yé-%%}h@?%ﬂéﬁa (0. 12
?ﬁcﬁi (5)?0 y)) bemhaﬁﬁlbumtpelret bom@gloehﬂ folm@BL7 mg, %lndlﬂml){mﬁo(memt but yl
Cert oo M oSG es SR 6T Hrare s TSR RY Be 19Tl ) e

(ESI) rn/ 13952%( | 6¥4 (d,] T@é@{zS@ 6@@(&){142%'2'41 59441840 &8, # Mol )
in THF (1 s added tert-buty - (4-'am no- 3-f | uor o& henoxy) pi colinate

wa
(1.4 g, 4He (sy2 B, Jo34dsuhdbr- %2(5 Wb G w/7881-5¥tHdd at 0 C for 2 h.
The reaction m xture was quenched with 10% aq NaOH 15 solution (4 nL), the

resul tant pRUSPRIAUL PRIk blﬁétﬁﬂs@ﬁﬁyltﬂyﬁalamé (Bl W KLY, a&tﬂismt h Et OAc

(3 x 30 nL) to give (4-(4-am no-3-fl uorophenoxy) et hanol (700
my, 700 ylf@laal)ethybvﬁ %%s)wabﬁrglan@%) !LH@malzplp 2.0 g,Alp(g})rrmqlbrNaofi (2.8 g,
(4-(4-arn h ’ L (7, 1) and
3N (o217 T PUBERONTRIALEUS dhilnfl o FBBAGE Y b EofelPeormheie 0P ),

but yl di rrettdiydnslﬂtQH/fblﬂ @r4/4e0maldd Tﬂng;nintuneaﬂasrd;gf)ssedmeanpbmsavawgum@hdltl on was
stirred ali)

was puri f|ng€EH>}1gstP hea%lsjpra% ifaroa S Irn‘iax V%%slhgatg 8‘%%“%%&% residue

coI - chr o7 Fovi
4-(2-((tefC- ue ydsdluﬁtetﬂbyticm wid filtergdmmidngt ‘ﬁnwte dhméonyzéma}e)d a&dfpluuﬁécbbyenzenam n

)\ 71800 pUCH gelgproredagapivgd Hovide 4 Ry ioGR (U pyapgl-4 Wpviindie 84y

250 89 (s QIMeI&) 0?1 NMR @OU)MHE/BC]@E@ § smszd, B4 2HeMH);19.24 Bxampl e A30:
Exanpl e (TOg and @yl (4- nmet hoxy- benzypam ne (10 nlL) were
conbi ned 5@@ (ﬁégi)ea 0 &, Jo00-tHeol Hﬁ Hdsr:t)-The reaction sol ution was poured

015, L1 5 i 0SS S SR T
sol uti on (mdichibggnethane (3 mL) and H,O (1 mL) was added 4-methoxybenzy1chlor1de (200
20  mg, 1.28 mmol) at 0 °C. The mixture was stirred at RT overnight. The organic layer was
separated, washed with brine and concentrated in vacuo to give crude 4-(1-(4-
methoxybenzyl)-1H-pyrazol-4-y1)-2-(methylthio)pyrimidine. ~'H NMR (300 MHz,
DMSO-ds) 6 8.58 (s, 1 H), 8.50, (d, J=5.4 Hz, 1 H), 8.16 (s, 1 H), 7.40 (d,J=54 Hz, 1
H), 7.27 (d, J= 8.4 Hz, 2 H), 7.22 (d, /= 8.4 Hz, 2 H), 5.30 (s, 2 H), 3.72 (s, 3 H), 2.51

25 (s, 3 H); MS (ESI) m/z: 313 (M+H").

To a solution of 4-(1-(4-methoxybenzyl)-1H-pyrazol-4-yl)-2-
(methylthio)pyrimidine (200 mg, 0.64 mmol) in dichloromethane was added m-CPBA
(220 mg, 1.28 mmol). The reaction was stirred for 2 hour at RT. Water was added, the
organic layer was separated and the aqueous layer was extracted with dichloromethane.
30 The combined organics were washed with brine and concentrated in vacuo. The residue
was combined with 3-amino-4-fluoropheno! (165 mg, 1.28 mmol) and K,CO; (176 mg,
1.28 mmol) in DMF (5 mL) and the resultant mixture was heated at 90 °C overnight.
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m.), dried (NaSO4), concentrated in vacua and purified by silica gel
chromat ography to give _ :

[ 4- (4- am no- 3-fl uor o- phenoxy) - pyri di n- 2-y1] - et hyl - (4- net hoxybenzyDam ne
(1.2 g, 78%yield). 111 NWR (400M+z, DVsO-d6) 87.90 (d, .1=5.6 Hz, 1 H),
7.07 (d, J=8.4 Hz, 2 H, 6.82 (d, J= 80 Hz, 2 H, 6.74 (m 2 H, 6.63 (d,
J=7.2 Hz,1 H, 6.02 (d, J= 4.0 Hz, 1H), 5.90 (s, 1H), 5.09 (s, 2H), 4.53
(s, 211), 3.67 (s, 3H, 3.4 (m 2 H), 1.00 (t, J 5=6.8 3 H,; M (ESD
mz: 368.2 . r e {40 ol ution
of [4-(4- a#no-@?l%oarngp%éedﬁg%%%S’ypjl‘edlr%{: -A—élst Uﬁﬁfdl\%?{egﬂ %ofe(rzfg@] m ne
(1.2 g, 3.chromatedgraphyrto GGt -(15@- m&tho:@hdlzybd H-pyaddl-4nd)pyomidin-aryloxyy heat ed

b essur e At e et Pedatly FrME C8 Rk R o8 b sb il " and
wat er (50 HLBMTdagjs@Imzqmsow@ah@}jmzw.EQAcHzMHy,ﬁ@s M.y = glyHzaqueous
| ayer was treated wt en_extracted with EtOAc (3

X 50 rmL). fl*l‘hé%(ﬁsbh%Ié%«tlr%)w@l\ﬂérp-&;ésﬁ?e&%éﬁlﬂq He 43 &7 83, kD), dried

(NaS™4) a t EY:
4- (4- ani ng@ %33@3?%?2%&5%@%@‘5 ?H?ﬁdfzn(sf I MS SOz 922 ), oy )

e
NMVR (300 MHz, Oiesos G- 1d4-rg @tybenzzl) -pxsazsﬂ?ﬁ(sdlmynmglulz YoxY» 4 Hz, 1

37 £°T0 sty s 0150y byt g 1,

3.15 ( m 2(903 mL) 680 (’c and e &,actﬁid)stml’ds at RS for 12k Thé&olz'el(tl\més-r]:m)wedfmarrpl e

A31l: Tq a sol ut 30 D NNW was 20
added ﬂ%sopra@b‘illdéerﬁeﬁ@uf Wa%gp agyed %éﬁ%ﬁq&ﬁéd T ﬁggte "[’}(a crowave
at 200 C f'me solidh o/ds SolleVibdl @ia ﬁnamoalcwlednamdndeheacsﬁ:hubgﬁzeswa,S(1H>ﬁyfa261Led Wi th
et hyl acet e or ani.c (%/er was_ washed with bring, drie SH4)

concent r at YPWI %L@LPQ Xyhd- %JS’F hﬂP@&mByws(ﬁ#.% Y& viegw)- unfl X QQE’ é’phil

( Et OAc/ heme@D? EsQAqq, MeGH SHAGER B. 23%9@26}‘1}1740 éd J=54,1 H), 7 02 (dd, J
4- (4- am no- -am ne ) g, 49%y| el d).

uor ophenoxy) - N- i sopr opyl pyri di n-
M5 25 (ES W&38.2dz. 12HI }id £x2 V@ 2 H)Aﬁéel(msuldﬁ vl (ESI) m/z: 272.2
3, 5-dipy tr(g/l zonitrile (5 g, 25.9 nol), 5-chloro-pyridin-3- ol (3.35 g,
259m)l) an CB (7.2 g, 52 nol) in DVF (150 nil) was heated at 100 C
overnight. The m xture was concentrated in vacua and the resi due was poured

into water,. 30 .T eous ed w I etat.e (3 x 150
i) Cand « TExI A2 VAR ol MR P AT Fhifo B fiedns,
concent r at@d27 g, v.acumaclimed Hbranio-2dithypyriding (X203gel1. mﬂnmmat/@g capbiyied @ af ford
3-(5-chlor -yl Oxy) - 5- r o-.benzonitr 3 % |eId 111
S (400 TR nfieftey S ps it S ensergmine (0088 B ag% Sieldes seliowr) g 22
(s, 149, 5%11&9‘H(NM1@T(¢(D0 MHzSBMSD-dd) 8‘%36 d, OJE@%"ﬁErIH)GS:iOQd Al3gmpl ) vas
added to a m xture of 3-(5-chloro-pyridin-3- -5-ni'tro-benzonitrile
(3.1 g, 11D, %56 Ydd, d =&&t3 & HaclH), (’Q@anﬂ)[) &rha (dtﬂ\e’? E\éciﬁcﬁz, Wdk 6s3li(er ed at

RT for 6h 1}(}\?@ gng the m xture was neutralized to pH
7 with sat ur)vgegtsl\lgég%gtﬂq I‘on-an ‘extracted wwth Et0OAc (3 x 150 ).
The conbi ned organics were vvashed WI th br| ne, dried (Na2SO4), concentrated
in vacuo on. sil | .
" ant no- 5 e Bt o ripeschilish oy bt b4 5 suetrmegiyiy 33 gioxaborolan
25  2-yh)-34-dihydroisoquinoline-2(1H)-carboxylate (0.991 g, 2.52 mmol, 1.00 eq) in THF
(10 ml) and H;O (2.5 ml) was added NalO4 (1.62 g, 7.56 mmol, 3.00 eq). The resulting
suspension was stirred at 25 °C for 30 min and then treated with 3M HCI (1.68 ml, 5.04

mmol, 2.0 eq). The mixture was stirred for 2.5 h. The supernatant was decanted away

D

from the solids, rinsing forward with THF. The combined organic phases were washed
30  with brine (2x), dried (MgSQO4) and concentrated in vacuo to give crude 2-
(benzyloxycarbonyl)-1,2,3.4-tetrahydroisoquinolin-6-ylboronic acid (0.640 g, 82% yield)
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10 %yield). 111 NWVR (400 MHz, DMSO-d6) 6 8.53 (d, J = 1.6 Hz, 1 H, 8.44 - -
(d, J =2.4H, 1 H, 7.80(t, J =2.4H, 1H, 6.77 (s, 1L H, 6.72 (d, J
=1.6 H, 1 H, 6.5 (d, J =2.0H, 1 H, 592 (s, 2 H; M5 (ESI) mz:

246. 2 [|\/|+ H +. Exanple A33: 3,5-dinitro-benzonitrile (3 g, 16 mol),

6- met hyl pyridin-3-ol (1.7 g, 16 15 mmol ), and K2C3B (4.3 g, 31 mmvol) were
di ssolved in DVF and heated to 110 C overnight. The reaction m xture was
poured into water and the m xture was extracted with Et 0OAc. The conbi ned
organi cs wer

purified BY? g‘?aﬂ %’g‘ g&as L0 P06 @Y 1ﬁ§t regmgs%ﬁwMg\f{?g(_?ﬂﬁfﬁmﬁsé_ﬁé)V@Cu0 and

I‘ omat ogr a to provi
met hyl pyr Nerv 53- (v, @K)) 7. 55-m129r(nbemdhn €| BH) 3.13 (s, 2606 yﬁwdé)(bnn,l?m, NMR (400

VHz, 20DMSO) 6 8.50 8.01 , 1 ,
7.59-7. 563éé (brs, 2H) ’1%)g‘1‘st&‘ EHW)H)S §9§I§b(@5 @%SIF%H’ g zg‘?ﬂ&li—ér) 1, 98( ?s, 3H)H) :
;I\D,/B( gES| % hr n/ z: T%ﬁ@tl%’lr{gl\éﬁ!spe;nblﬂm of t2 (B%ﬁy%k}ﬂagaoﬁid) -1,2,3,4- tetrgh;(l)dfmsoqumolm- 4

e i di n- 0X ni t robenzonitrij nd iron
powder i n%ﬂ&ﬂf@f@c add &8/@4200%/) 26 mipeb 144 ?@e@da"t‘g‘ P%‘ls( foo& R Cl’ﬁggo(\%égﬁhdded and
the m xtuge Was.q ex{brlté% R 204 ?bb‘reas ehiRd FPBetall s btyr-1Hhe

aqueous Iayer was acted Wt and the conbi ned organics were
washed wi phamle-ﬁ@ﬁrbdxyletd ONGS@A4 2 Oﬁcmmpént p& ealiaid CuAR: £hdTher i 29€d by

er11| |nga5g(e| IWE@ Hj"%qx%ﬁrﬁ‘ﬁl‘%‘egé’g%%ﬁf Rtgre,was sired atgo, G, Aftep 40 b 1he \WR (400

MHz, DNVSOmiftu. wds dilsted with) (Y atiPddcanted awaylforhithe tholiehylarziedes. (Tthe ldyers 8. 4 Hz,

! H) BT %ng@%epwtgg S Qf%gwﬁ ﬁfgﬁrse wg§ wa%ggﬁwbe&;@gm S ohibined alffleond” 49 (S

3 5 (? ni g 9%@51?%;93 Eiﬁdcg;a %\gﬂe CgTZ)(:E (715{) .MTHe) cdﬁﬂﬁneﬂd@i‘%ﬁi’ué @hases lvisid ylnad7 S
pyridin-3-0 mol ) and_pot assi um car bo
mol ) in ONES é)ﬂ)BCQ?Eﬁ’mTaﬁslé" rsioAnd e Eed by @MJE@QW%%%Q,H ni ght .

After coold ng tgff thebgﬁaz@,ptl ONg\REbEtyI- gt&gbﬁ%grborga)hm-pﬁ@,@glqtﬁ) 20 nL) and

wat er (10 e organi ¢ phase 5 waS separated, washed vvlth sat ur at ed

sodi um bi d&yﬂmqwn@a@-mlﬁ) mhpmlatm@ 6602.8% yieldbd FNARERM(400cMikent r at ed
h thpl

Lot aidy e84 135738 GUSATRACT AP, 45 690 (L oIS €M 4.67 G,

3-nitro- 52Hp,y4'17j(qn2H-Jyl?o'bdsl?)bé:ﬁﬁdbnsxlﬁi)l,é%ﬂ 3H, §= mH@yuléde, OHE!.1&SI ) nvz:

242.0 (MH) nitr di n- 3-yl oxy) benzonitrile (1.31 g,
9.42 mol )(t aﬁd Bitszﬁw)(gg)g}/? 254&@%{2te (6.13 g, 27.2 nunol) in ethanol
(20 rﬂa) was vvarr?\adnﬁmgéeluﬁ“oﬁ 6fbéﬁz%lrﬁs(}tAfutt}mS-(eﬁﬂkjda@ohﬂ)-RH-%wc’[mgl waezi on vva)s
poured onto ice/water The aqueous, m xt ur e. ba pH - =8
Wi th sodi drt-tireiReqyne ‘6?’89%&2%0?‘}4&@ h 6iceﬁat (@3?% anbn fi rlt’ar ed
througlh pagayeicu/H f1yRp °@&v}afs§ddelim@m@)wm (IJ’Q?\QGE?Eifﬁﬂoa)CtAeﬁhrWH; h et hyl
acetate (2 x 75 nL) and the conbi ned anlcs wash W th 15 dried

(Na2SO4)  dbricoremiet rqeate@dwaﬁwa%ﬁ@fb(nfwé \»@thalMuPB%‘t SKfragAe ?ﬂ &t%‘éntu fied

3- 5 | 9 ESI
2 212 G M e e o o ol o A,

ng a
3- ami no- 4-ahd umpomltﬁeholaffm K@beewloxs'cgﬁonmoﬂ 3,3 Arietrahydmiseawpslin-Griytidn- 2- ani ne
(500 ny, 8 C o
4- (3-arni i&ugl'%c# %Z\éﬁ n%arg(}x r :%g}ldd@ nﬁzé/ :lrgérf’eyif lfég“ Srfaﬁ ,Olgg&l)c?i%?sdgséd M5 (ESI)
m z: 231. Qiftvtfnytherfpusfitdtion A36 NMR $400HayDRISOtds3 8 didl + Adr (02, 2H)Er. 138 benzene
(159, 0.2 101 Jieh\ 6 SRR ), 5.15 (s, 21), 4.65 (brm, 2H), 3.66 (brs, 2H), 2.86 (t, 2H, ] =
6.0 Hz), 1.29 (s, 9H); MS (ESI) m/z: 434.2 (M+H").

Example B2:  Ethyl 3-t-butyl-1-(2-(trifluoromethylsulfonyloxy)quinolin-6-yl)-1H-

30  pyrazole-S-carboxylate (see WO 2006/071940A2, 0.380 g, 0.806 mmol), MeNH>-HCI
(0.109 g, 1.61 mmol) and Et;N (0.449 ml, 3.22 mmol) were combined DMF (8 mL) and
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25 (100 nmL) was treated dropw se with HNCB (65 % 11.4 g, 0.12 nol) at -10- -

C. The resultant m xture was stirred for about 30 mn. The m xture was
poured into ice-water and extracted with Et0Ac (3 x 200 nmL). The conbi ned
organi cs were washed with brine, dried (NaSO4) and concentrated in vacuo to
gi ve 1, 3-difluoro-2-nethyl-4-nitrobenzene (16 g, 78%yield). "1-1 NMR
(400ML-12z, CDC13) 57.80 (in, 1 H, 6.8-7.12 (m 1H, 2.30 (s, 30 3 H.

1 3-difluoro-2- nethyl 4- nltrobenzene (16 g, 0.092 nol), benzyl al cohol (10

g, 0.092 0, e ifaed i 0 ni)
and heat ed f%d 'OgT eﬁ’h i %1‘1%“%%1 r§° uorféw&v\glgz %@ﬁmoiéﬁ. tlo&wa er %‘ﬁd
extract ed BN toagaﬁz;s(za rnm&l)@veré_éddea' lamd thentictied was gm-adcas additienaldsthatd wi t h
brine, dried S C centr dinb5 va ur|f| nm
chr ot ogriSh Y SA 260 G 16 FOPBlet geseRon i s b Biine and Curated Vi
fluoro-2- rmbmélf[ﬂe @it{“arcféwg%ﬂneﬂgvlﬂbbrﬁ@ c%ew(ﬁhsm, m&'&eﬁtﬁ&éa mcuoDMBO d6) 6

8.04 (t, J= 8 . 7.30-7.46 (m 5 H),

5.28 ($, ?“HﬁedeYS f(lhca 38¢)) . chromaegpply y 13- ﬂJFQ}’éﬁeo Eth)ﬁlet ﬁ‘}?ﬂ hutm“%benzene
8 g, 0.0 o . TRid1amgInyk00 N
gndgt he metélteu@'l&)m q"gg@?lrgeﬁgund grg%tor%éaf%%% gtgggrd;ﬁg 3 %ldgvzl?rﬁmﬁt Th)e
reacti on r#eQ Mz, RAMS®dkt&eY.80 (dro= PR, i1H)r Gé%(dnd s 2‘,8&?@11 hatBddi A=vacuo to

gi ve 4-am i 3-£fiu - et ( Oy— ig! & I 300 M—Iz
DVEO- d6) 68 ’1"@3%&‘@)‘?& gﬁ%?ﬁ{]ﬁ%‘,%@, @ﬁ(qpé, P %yﬂ;g G4 de)J O

H), 4.28 (55823 Hd), 1H}), 496 (¢s), = 3.2Hz, 2, 2.E5(d, Ji=¥.& Hz)1312), 1.3 Kés BHY, IIBF{otJaSS| um
tert- byt oxi 3 , 1. ded to a solution of 4-am no- 3-

f I uor 02- m?ﬁ%%@%ﬂsgﬁgé%%%ﬁw in DMAc and the resultant m xture
was stirred fori@f- moaus i8] 3.40Qnrhébli )SWm added © Mu@ddﬁdﬂ@l S-adrtsbuitglni -of

2, 4-di chl or opyri di ne n DMAc and the m xture was heated

at 100 C d@éﬁﬁ%ﬁ@lanl@agﬂ)d#'ﬂﬂrﬂ%?’éIcﬁﬁgxﬂﬁﬁc@r?ﬂp a®848i MmMPRc b 3and t he
resi due wagixflirs sohMegTHIVERDRY1: lelcﬁfnﬁl eTﬁ@%ﬂct% ftduré s §tirtddvedighhatough

silica gel, washing forward wt c. The filtrate was concentrated and

purified BRT.gdilutedavigel M HCHrad @gra@wﬁymtle@Aﬂeand -THE. c Fhaopasphingddirgandcs

| f =4 3- |

INBONES o5 SNy TR RARNRESEE bl pblnciteiffp Bl bRy T2

Hz, I H) , tf-QrimethykminGquizoks6-yD- H)-pyrbzdd-5{carbosylid) aciV(0(22SE) 100%z 253. 1

(M. 25402 G QARSI fs YHRE)-25 5 OIS TohRd P HS USRS 1 0 0
thyl- 4- hyL-g[5l: | 1 g,

e

wer e conbiheHzi (dlg—rﬂﬁ H&n%ﬁhvé@él(s OP% MS)(ESHaazd22 2 (M \Haé spar ged

with njgrogen for 15 mn and was heated to reflux overnight. The reaction
m xture was extracted with Et OAc. (3 x 100 nlL) 30 and the conbi ned organics
wer e was heiéxampla B3t i A sqluttomnafdriflicaanbytiride (4228 go0.Ahthopun iGH.€8 (100mL) was

added dropwise to a 0 °C solution of 6-hydroxyquinoline (20.00 g, 0.138 mol) and
pyridine (23 g, 0.277 mol) in CH,Cl, (500 mL). The cooling bath was removed and the
resulting solution was stirred at RT for 4 h, The reaction mixture was washed with water

25 (3 x 300 mL) and the organic phase was dried (MgSO,) and concentrated under vacuum
to afford crude quinolin-6-yl trifluoromethanesulfonate (40g, >100% yield) as an oil. 'H-
NMR (400 MHz, DMSO-ds) § 9.00 (d, 1 H, /= 2.8 Hz), 8.50 (4, 1H, /= 8.0 Hz), 8.21 (d,
J =228 Hz, 1H), 8.18 (d, J = 9.2 Hz, 1H), 7.80 (m, 1 H), 7.64 (m, 1 H); MS (ESI) m/z:
277.9 (M+H™).

30 To a suspension of quinolin-6-yl trifluoromethanesulfonate (40 g, 0.14 mol),

benzophenone hydrazone (35.6 g, 0.18 mol), cesium carbonate (74 g, 0.23 mol) and 1,1°-
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by silica gel chromatography to give R
2-fluoro-3-nethyl-4-(2-(1-nethyl -1H pyrazol -4- yl)pyridin-4-yloxy)aniline
(0.74 g, 75%yvyield). 11-1 NWR (300 MHz, DVMBSO-d6) i5 8.27 (d, J= 6.0 Hz, 1
H, 818 (s, 1 H, 7.90 (s, 1 H, 7.07 (s, 1 H, 6.63 (m 2 H, 6.45 (dd,
J=5.6, 2.4 Hz, 1 H, 506 (s, 2H), 3.82 (s, 3 H, 1.95 (s, 3H; M (ESI)
mz: 299.2 [M+H]. S5Exanpl e A37: A solution of

1,2,3-tr|fluoro 4-nitro-benzene (30 g, 0.17 nol) and benzyl al cohol (18.4

Phe  oeul Pl ipptitteetf ¢ £ 2ottt Sioknt G fisediRl) Gea,
and the rrpxltadnm aeesate X0.0 E8c £,e0l058 trimdEr OFbe fe3ulkanb Gixtmie) wasThﬂataddﬂtﬂOn‘&j
of gani ©S }“@% gwatgc?geegl %c%gllegéwf% 1%(51 ‘51} \é{‘;{ﬁm Whs cSRBGENT 2184.d fhavRgue and

chr omat og
1- benzyl oxasidde Jvadliphifi fial wia 4ilidh pelodohnFe titopdibe@phyB@E O Kt /pickkher)Ltblprdd@e ( 400

MHz, DMBO-d6): 45 1 H, 7.49-7.30 6 H, 5.37 A
m xture of- (QRPB@YH?M%%Z@H‘F%WBTYQ%‘%%W? Eﬁ?e&z@g%%(ﬂﬂgb (@i‘"@(%‘?) and
Pd/ C (10%wz, 4)1\@9;01 8\@914(s§ 200, 4159 evers 158 Heried), 8ndgd, A= BB a09¢1), AgGrOSpher e

(30 psi) for 2 h. The catalyst was renoved by filtration and the filtrate

was concefd rfaftééﬂznl\bﬁc'fﬁb( »d =159 &z b, 2159&771531@24%?5%@56'&@%4 (7 g,

92% vyi el d 5 (s, 1 H, 6.45 (t, J= 8.8 Hz,
1 H(; %I)’ 71}3%39\@&26@ % ﬁﬁ; [)'B%?%?i +%2+9 Usi ng a procedure
anal ogous t oAEmhmpﬂx ef Amlplibnylmaﬁqd@eﬁqumnde®ylemz1r(e63@g, 99mmumokand ) ,

Bit 283%{]}1}4\?\%{1{8&% %{% §8’& él?l]cg dg, M 51 in egandl %566' mﬂf)vrvgéj %eralte%' With (6.1 g,

4- (2- chl oeendNCI @onnmmgms)s -AelP anl ﬁ]leummtdmawﬁﬁfadnere(ﬂmme@;gh%%yl el d)
11-1 NMR (4Q0, Mz, DNSO-d6) (5 8.2

6.95 (m qulﬁd regct@z n(lature\]wgs c%n%enpﬁted g.nc}%r va%mglzanfl?fe Tgﬂdlg) \gas|¥asl?qi(\¥bth 5 60
(s, 2 H. Emfao}eﬁweé%w AiphétyIKetdAB. OFheEéfadH)bﬁdMKNa@ Zigolvéd & BYODAJ and
1-nmethyl-4-(4,4,5,5- tetranethyl4l, 3, 2] di oxabor ol an-2-y1)-1H pyrazole (1.6

g, 7.8 rmopirakised Mﬁc@@ewm grdies szC@s sglukiens| ) Then ofspgic ﬂern’ﬂys Y dRed o0 (4
rril) Xas aﬁﬁ)ng%ﬁgon\é‘eﬁ é&':’l 59(95%5 {m&%ﬁ? snhca egg(é%?&hﬁté%ﬁ%n de%ﬂfe SOtef‘} mol )

was added “an e resulting mxtuevvas o /0 rr nitrogen for
16 h. Thebsiyl-Z-gninolimé- yﬂéHﬂ!MOlrad@mnedlﬁzgd Sﬁ%e}psldbe "HNMRN 809 Mk, pr oduct

b The
Fayer v HMSRdn 4586 bprT B3 A=t e B.ENAR P S B i %na
i b““ﬁi%i“‘“?ﬁ'”i‘“%&wm"? MSE o 9%2 il !
| uor o ne Z0 I N P en | am ne
e Bt T i TS b oF Srie oS Bl @yA@H(é« hy 1.
8.32 08§, %sbbg §o%61§ in Sobml Jf éﬁ2¢1§ wa% ald):led ﬁ,ﬁ)ﬂﬁn so&ﬁ
6.70-6.67 > 2 (s, 2 H,

1) m z: 303 2[ M+H] .
Exanpl e AM& m) A@QO'(VQd byaq scgutxmwﬁ)in)clﬂamthal ﬁb‘?@%@@’&éﬁ fie (50 nl)
S vere CO%&?Q‘: 3(prn§o§b ?er rgfg'g) Qg@betﬁimh@s mrgmfrfﬁé £ h&ﬂewﬁﬁfwt 1 on

m xture was concentrate pressure and purified by reverse
pr ep- HPLC(109 gll)/waNa(ldbd mmimgxgdnenueylliomw( mm@ and the organic layer

N (4. not nORBRE rbf ot T Sl ol R b A pee e SR BNl 1
1. 47 nwvol bbiathe@HAEH Zenfcdh@l ot Xhenad vént aaysedlizst t frora racetonittite ae rfumishl X/2,2Ai t rate
trichloroethyl 3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-ylcarbamate as a white solid
(8.23 g, 62% vield). 'H NMR (DMSO-dg) & 10.15 (br s, 1H) 8.93 (m, 1H), 8.41 (d, ] =
8Hz, 1H), 8.11(m, 2H), 7.90 (dd, J = 8, 2 Hz, 1H), 7.60 (dd, J = 6.4, 4.2 Hz, 1H), 6.39 (s,
1H), 4.85 (s, 2H), 1.32 (s, 9H); MS (ESI) m/z: 442 (M+H ™).
30
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10 (1.64 g, 2.99 mmol) and the resultant m xture was stirred at RT
overnight. The reaction m xture was washed with water, concentrated in
vacua and purified by silica gel chromatography to yield

4- (4- am no- 3-fl uorophenoxy) pyri di n-2-amne (250 ng, 77%yield). 11-1 NWR
(300 MHz, DwvsO46) 8 7.73 (d, J= 6.0 Hz, 1 H), 6.88 (dd, J= 9.0, 2.0 Hz, 1
H)y, 6.80 (t, J—87Hz 1H, 668(m1|—|),6.06(dd,J:45 1.8 Hz, 1
H, 5.84 (s, 152 ,575(d J=1.5Hz, 1 H, 508 (s, 2 H ;I\/IS(ESD

(0 55 o Ftih s OmIR; ﬁ“ozesé\f@ﬁ%%g{’%%mﬂfibwasd’ls RERAHGHCRORC, and

bl anket ed mlL} dhdgiveidine (Pﬁﬂ_a&ﬁmlMSt(mitvatbmuax mdiast(xﬁd(it BT fd#lé Bours. uEﬂnyl)S \nas
added and the reaction tu de- ga 20 Seco time stirred
S o b myraels abo e (6155, Bor B Sipab and opara fee U8 211 T oo
added and 1 fenhil)x WefeCadied ah® &lcCdadtion W04 s@n‘é&%f mgm 3 deys ol west. TS
renoved under reduced pressure and t he purified by silica gel

chr ormatSogriagstign myxigre, wau fiftered frevainy P?‘Hfgﬁcﬂhtgﬁ dk?ﬁlt@t‘?rﬁ’@hw%‘ﬂ%@a‘lﬁ ne (4.5
g, 56%yi e'l(zgz}o #Slﬂ'lﬁ% Qs‘}Q:Q g%m@@ ng@)to%b&u?éﬂlfd%-teﬁ‘bu@yla ('ﬁ'ﬁmoﬂn H,

6. 75- 6. 80 2567 45-6 s, 3 H,; M
(ES') m z: 6-2]3-5H3py(rml¢+§-carboxylate ®.Zlog, 3BVgneldy MS (ESI) m/z 324.0 (M+H )-

1 et hyl -4 (4, bt PP (6 . 2 BEBHRRARS b0 Baalor BrofylE: ||

(790 ng, 3ubP-IngEoinplisodCHP-pERzEIE- 55c%rl‘g)xy13te7(ﬂ 20 6165 rmlnollﬁ)n dloxade-BD}@~ (10 nl)

and er S ssed under vacu nd bl an ed.wi th.nitrogen.
b pPrigh 4 RoRE e Smbly H5 ey Risre it SRR e PEETY ok S
heat ed t o RQcdatraéehnd ﬂ{étresxa’dwwaseagstoma uﬁrmot(nenmaswubuwwadﬂea AndEtRAC (30
m.) and washed with water and _brine (2.x 10 g . The aqueous

X

portion M/a@e‘éleaFea‘E%Se@uﬁﬁt%blEﬁWAEo?@ washed with “%i‘Ff& t e selhwp dindehi cs

wer e washegd i Ro %taﬁﬁs&é@bﬂwl agﬁmﬁt&wﬁdpyr&oveaﬁeabmc%rd fo. rdgon

silica gel to provide 3- Mé?/ 1- et é&azol 4-ypp r|d|n4

yI oxy) benz%lr‘i/ameldéaagwaltpsnhd yHlI‘H D&ﬁe@rd() 9gld, -8‘8%0y|4e(?H¥ 11-1
Q ds) 7 8;1 7. 90

Lo 9 200 Hoyghr (R £his By 808 D, 898 iy 7 B g’y 398 Bafig)

6 49 (d, N, 2.63 (42, J ¥ 48,,8.8 Hi5-16).4001 (8, 12)H).33 Ts, GR)( MS ESH) m/B. E&O(s 3

, 1.94 MH) M5 (ESI) tn./z: 281.2 (MrH+). Exanple A4l:
4 Chl or o- I%ylsulfanyl pyrimdine (1.4 g, 8.8 mml) 4-(4,4,5,5- 10
tetramet hyl41, 3, 2] di oxabor ol an-2-y1)-1H pyrazole (2.0 g, 10.3 mmol), Na2CGO3

(2.8 g, 26E{ampip B5PA6RPARith- 3-5@& am43y1)mpﬁthamﬁ[@1]swﬁblaaa¢tuym e@tersol vent
conpri sed of toI uene/ Et OH H20 % . The m xture was degassed by

appl yiHy ahdechionrie (e B2 1006/07 G0« Héor&éeﬁéga@el)waﬁﬁreatﬁgaﬁth aMHROHEBHCt | on

m xture wag.faai eAnVev8rRi It mao) L8 the rehbtfon! MSAIrE RS nBRES inorf‘sééﬁa thiid t er ed
and the filtrate was concentrated and purified by 15silica gel

chr omat ogrfaphylayo Phrecsplvgat way remrohigd inhiacyo M@W@W@Mswa)q@aphﬁd Wne (1.2

Py (724" (gl pal G Audd Bner i Ry Byt -aptatn f Hspbytld 610 g,

soI ution ofl %-yfeldt M$(Eﬂlpx)1l34321m(myrﬁ)zol 4-yppyrimdine (200 ng, 1 minol)

(200 0 g, " TeRRmHRE o] e so om0 A e P AR P B i gt
Iggugr?gnb | Vdg@g%ode -Blﬂplarm@ﬁzolmIaﬁWhmkﬁntm)awmmd ¢I0ucengy .93 i n

1-(4- . .
o hoxy e o) % P TERGL (25 . (b 1ol By xS SRRSO
?I(\j/BOJ d 9) 55%\%115@1':( Fhe in)!fure v?as éﬁute& %ﬂl%ﬂlyﬁaé&talfgﬂ? }nL?)and al(ejcﬁgefnfo phllsé'&/as 7 2480
5.30 (s, 2sepprated, W@hg@ wng 5% c1trzc gaid (30 mL) and brine (30 mL), dried (NaZSO4) an ’

30  concentrated in vacuo to give a solid which was triturated with ethyl acetate and filtered
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25(s, 3 H; M5 (ESI) mz: 313 (MF1-1').

Toasol uti onof 4- ( 1- (4- net hoxybenzyl) - 1H pyrazol - 4-y1) - 2-

(met hyl t hi o) pyri m dine (200 ng, 0.64 mmol) in dichloronmethane was added

m CPBA (220 ng, 1.28 mmol ). The reaction was stirred for 2 hour at RT.

Wat er was added, the organic |ayer was separated and the aqueous |ayer was
extracted with dichl oronethane. 30 The conbi ned organi cs were washed with
brine and concentrated in vacua. The residue was conbined with

3-ami no- 44§ g}b&[ Kook ﬂo@ée 11-€4u Wb)ox@&ﬂyl &ﬁaléﬂ-i—@l)@tert]bu?ﬁ mol) in

DMF (5 nl) the”resul tant ‘m xture was heated” a over ni After
filtrati onHepyezobfiykatbemaied?t] mpS2veyicheMidESPun/zf498d MHED i ca gel col um
chromat ography to gi ve 5- (4 (1-(4-net hoxybenzyl)

el oS Examabla o] bt s ofier b BB HRATR Qe hy Blndl”, |
H, 8.30 (1%4 ﬂHJﬂdazcﬂe43;a(b@xyldte (5ee4WdZ 20(16/0171940}\25 (250 g-0.80 4nchid) a® H) ,

6. 98 (t J = = 2.7, 8.7
o1 1y Tepokdl el 5 msmalbin BoAs O nipt R viss aqdsh sg g ek, 5 [y i
(ESI ) n1 z; 13%&-) M‘l the complgt@d Fe@bi tWaR NdiRkedSw{H rk;la:kélwsem;wd)enzyl ) -

1H pyrazol 4-yl)Ypyrimd naz‘mg - 2-fluorobenzenam ne 13 nmol)
in di chl ofi#msgh h?eso lid WPE)U Wa]élél‘éfé? hPFWeE @ﬂ%dﬂ?ﬁ togttord @’%‘Pfﬂyl{%@ “e8act i on
stirred a r aMRE esi due was
washed wi E’Hg—r%@?z’%ﬁgﬂ’{o}@ e hyll\@ 2 rl]{n?ng sol E?iargﬁiﬁglgﬁe solid

was cabl e¢a. Mg\g7%ﬁelld)rl\é$(Eﬂi)mm5mDéM+Hﬁ)der vacuumto give
5-(4- (1H pyrazol -4- yl)pyrimdin-2-yl oxy)-2-fl uorobenzenam ne (15 ng, 43%

0 o9 a0 Epampls 7 Ty ity gy dr Vot -G aaga bt BeeBoBibay 2
2 7, 7.2 U%dﬁyd‘%soq@rﬁ@né o1 Hy-cbbox Whie ( (s&d )W(Ul 20062)729@&5 @M‘VEHQ 0.Exanpl e
A42: Using a ?roce ure anal o oug to é 6 gg du]glﬁﬁr@{genol

(0. 127 g, enel) 1o A0 836,72 b el BpBicia b oves 590 say y wer e
conmbi ned {@safd oy znﬁoh)uonft@ résu(tﬁrgrﬁlﬁﬁaﬁplébl'ugbrﬂw%s wrigya RaNER lfFﬁ‘e(O 098
g, 39%yield) as a yell'ow 20 solid i NWVR (400 MHz, DMBO- d6 8.36 (d, J

= 2.8 Hz, layes, were3wpgrated Jnd e gappous mh)ase wasExpaRed with E@ACH(2). H{he 1H)
K/BOZE(Slm) #sznbmg%g%&‘l?%kasé Were Washad gntk'%nnéh)x), (ﬁre§¥lvl(g§04)1&ﬂh1co§ceﬂ§até& 2H) ;
in vacuo to give crude t-butyl 6-(3-t-butyl-5-((2,2,2-trichloroethoxy)carbonyl)-1H-
pyrazol-1-yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate (0.110 g, 100% yield). 'H
20 NMR (DMSO-ds) § 9.93 (brs, 1H), 7.29-7.24 (m, 2H), 6.83-6.80 (m, 1H), 6.27 (s, 1H),
4.85 (s, 2H), 4.52 (brs, 2H), 3.57-3.53 (m, 2H), 2.82-2.79 (m, 2H), 1.44 (s, 9H), 1.27 (s,

9H); MS (ESI) m/z: 545.0 (M+H").

Example B8: A solution of tert-butyl 5-(5-amino-3-tert-butyl-1H-pyrazol-1-yl)-1H-
25  indazole-1-carboxylate (see WO 2006/071940A2, 0.64 g, 1.80 mmol) in EtOAc (6 mL)
was treated with 1M aq NaOH (2.7 mL). To the stirring biphasic reaction mixture at 0 °C
was added isopropenyl chloroformate (0.26 ml) dropwise over 1 min. The reaction
mixture was stirred for 4 h at RT. The reaction was diluted with EtOAc (20 ml). The
organic layer was washed with H,O (2x10 ml), brine (10 ml) dried (MgSO,4) and
30 concentrated to afford tert-butyl 5-(3-tert-butyl-5-((prop-1-en-2-yloxy)carbonylamino)-
1H-pyrazol-1-yl)-1H-indazole-1-carboxylate (0.69 g, 87% yield) as a light yellow foam.
'H NMR (DMS0-dg) 8 9.77 (s, 1H), 8.52 (s, 1H), 8.17 (d, ] = 9Hz, 1H), 7.97 (d, 1 =2
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Exanple Bl: To a stirring solution of benzyl

6-(4,4,5,5-tetranethyl-1, 3, 2-di oxaborol an- 25 _

2-y1) -3, 4-di hydr oi soqui nol i ne-2(1H) - carboxylate (0.991 g, 2.52 mmol, 1.00
eq) in THF (10 mM) and H20 (2.5 m) was added Nal04 (1.62 g, 7.56 mol,
3.00 eq). The resulting suspension was stirred at 25 C for 30 mn and then
treated with 3BMHC1 (1.68 ml, 5.04 nmmol, 2.0 eq). The m xture was stirred
for 2.5 h. The supernatant was decanted away fromthe solids, rinsing
forward w | i r i e 3 i rine
(2x), drié ’(lwgo?ﬁ 03, 5903 REAE; 934K 1RGIRE An  BES 1 HBSESINIPGIS Ou,
(benzyl oxyic3U (sH)1 MS (BSIBméz: 440.2 i i soqui nol i n-6-yl boronic acid (0.640
g, 82%yield) as a foamwhich was used as is in the next reaction. 11-1

NVR (400 , d6) 6 7.68-7.58 2 7.45-7. 6 7 (m
1H), 5. 13%,“’15%0 ,%94. 62345.1% @onRrocesyye g}.’%%g%r do %éﬁé“qé‘?sgg%’t,ﬁ'%, J =
5. 60 Hz); (Hﬁhér@ﬁﬁéﬂﬂéﬂé{hﬁﬁt&-ﬁ%lfq%bﬁﬂe (39 @, SI2.7T ridel) S BEP enge@Rl-Dbxo-
2- (benzyl oxycarbonyl)-1, 2, 3, 4-tetrahydroi soqui nolin- 5 6- }él boronic acid
(0. 640 g, PEn@eenifitll;S & 180 wapl avsee eombired to pewidg)to Priseprrak b-(guirolin§- was
added pyrig.ns. 68 0, W’i . BONRAR oAl py -
3-t-butyl-’g%g?g%gﬁ??ggg}ﬁblx ’I3ate tEI(F)i.jL'4O4 g, gfogltl)\}[mfol ,Q{).%%b%gd)d’énd

Cu( OAc) 2 (44,376Hg, 1 H), B 16818 (m, 12 BY) 8413)8.02Ttue Zr1d) dl4di(ddy Jit 816,44 Hanl Hxt ur e

was stirre C, JAfter el ne . mX s ), ut Wi 0 ,and
decant ed aﬂ%@&f fiﬂ\ %ﬁgﬁm’%ﬁﬁr 2197#1(9\}@?E#de’@?g%sﬁ@ﬁk:ﬁ%g@%&%fed and
t he organizs3phaseiywas washed with H20 (2x). The conbi ned aqueous phases
were extracted with CH2Cl2 (1x). The _conbined .organi ¢ phases were dried
(MySO4), concersing %aquFﬂllv%éwﬁ%gogﬁao E&Pw’feeﬁg @ylsgﬂra@ﬁ-lc(ﬂwam-éaba Ty

( Et OAc/ hexanes)shiirf (bard %,ble.@ Eﬁlxolnvas converted to 2,2,2-trichloroethyl 3-isopropyl-1-

6- (3-t-butyl -5-(ethoxycar ogl)-l pyrazol-l-Yl -3, 4-

di hydr oi sdquinpln-6vd- G{-pHpzalax-Heathamate (0.39u e, §1%48eldyi MEESD) myz: IR0 400
MHz, 15 ) 8 7.41-7.28 (m 5H), 7.24-7.20 (m 3H), 6.96 (s, 1H), 5.15
(s, 2H, 4 brrn, 2H), 4.17 (q, 2H, J = 7.2 Hz), 3.66 (brs, 2H), 2.86
(t, 2H5J =6.0 Hz), 1.29 (s, 9H), 1.18 (t, 3H, J = 7.2 Hz); M5 (EST) nm z:
462. 3 (MrHxample BIDo a d$isingri mg psadedtreorenafogtasnzipl Example B3, 6-(2-

6-(3-t-butyl-5-(et rbon -1H-.pyrazol --1-y1) - o

S 6 ai nyar g ROV aE PR TIREEY (BF & 163, =9 Iprommppenitiler. 1.1 20
THF/ Et OH H2(3 4 3.11dg) wate cddbinedds yi@[iidsiéﬂdnli-ilg‘hiﬁolilzﬂﬁy(-ﬂrl@mol%-y&m?& (o301 ) .
After 3 h, the conpleted reaction was acidified épH 2-3) with 1M HC1 and
ext ract ed %k Helhc H 3R GHLMizBMRRrdor @ BRY ddd a3 S, hridzdadhded%i t h

bri ne df i iihter r f fOr

1 (2 (onchy B Ko 1. 51 G P e EYPRE Pl T g DB 12 e

t-butyl - 1HHpyrHadd £25)csAb 6y [H)c2.42 (gl /(071 8lzg? H).066 (ijet @ Hes34h); MiSI  whi ch
was used 2 i t ho. r purification. 11-1 NWR (400 MHz, DMVSO d6) 8
7.41-7.31 %%W%%%%@%7.20 (in, 3H), 6.91 (s, 1I(-|), 5.15 (s, 2H),)4. 65
(brm 2H), 3.6@ddy & pidedur2. &falagbus 261, Example. B3HS)ethyl-2@hiddlin-B}2HMS ( ESL)

N T ST ey o Sl 4ot s -
pyr azo}£- SqembRRSWI R p(Res- I cA08R4E0 (824042 410 IR Gis HwRAS IR MS
MeNH2- HClS(-qO. 109 w,l)al gl nrr%\%c and tE'[(3N (0. 449 %ﬁ, )3. 22 mmol ) were
conbi ned I)(TB/Zh‘fg_l)l‘b@@*Héti rred at RT overnight. Additional portions of
MeNH2. HC1 (0.109 g, 1.61 mmol) and Et 3N (0.449 m, 3.22 nmol) were added

and the r ' S | fdol I C. The
conpl et edegg%dél??c?rﬁ vva@dcﬁr {ﬁgg%@%@%% aaég&gﬁergaogﬂgﬁét%agﬁ%ﬁgé’ The
extracts we(z(dipshgoetiyiehe)bhydmanyliuirdiné KR 3015.5 mwal} end At ettifluorordcua and

5 ified b ilica. h hy t i h - 1. - 1-1-(2-
oPur 46, SRR TR CHRRE ek BRI Ahiglbihy -
ﬂz el g)H) NVRrifl40@mistiz]-2 D5faz0B3-yRmind@.Y g, 53% yRld2. HE NMRY3007MBE, DMSO= 2. 8

7.5 d, J=
ds) % 8?95 (dd,/=15,42Hz,1H),847(d,J=72Hz 1 H),822(,/=24Hz 1 H),
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9.2 Hz, 1H), 7.46 (dd, J= 8.8, 2.0 Hz, 1H), 7.17 (q, J= 4.8 Hz, 1H), 6.98
(s, 1H), 6.80 (d, J=8.8 Hz, 1H), 4.16 (q, J = 7.2 Hz, 2 H), 2.92 (d, J=
4.8 Hz, 3H), 1.32 (s, 9H), 1.13 (t, J 10 = 7.2 Hz, 3 H); M5 (ESI) m z:
353. 2 (M+rH+) . Li 011-1-120 (0.143 g, 3.40 mml ) was added to a

solution of ethyl 3-tert-butyl-1-

(2- (et hyl am no) qui nol i n-6-y1)-1H pyrazol e-5-car boxyl ate (0.240 g, 0. 68
nmmol) in a mxture of vvater/THF/EtOH (1:1:1, 9 nm). The reaction mxture
was stirr N | yL 3 M, Heh @ad;£xbr astpd Wyt h Et 0AC
and THF. %?aéonb? %2_%’ gﬁ??:gddg \i\'%%\g(\;/\ggh 133 th(aﬁrl ne, dried (MySO4) and
concent r af.ed (hrpzH), \&aﬁﬂﬂm Hy MB(EShm/z: 279.2 (M+H").

B s T

J= 2.4 HzoHBWazol/3-9Rmikk (947 &, 81 Hzmmdh) was? cdbvefteldl to 1252,9-tdchiGroghylz 1- 1H)

7.14 (m 1H), 6.88 (brs, 1H) 7 J=9.2 Hz 4.8 Hz,
3H), 15 31{quigolinygyyl) &zsm@ESt eﬁtyg) Ig'zsra?l(ﬁw‘@féﬁmatiﬁ} g?ﬁré‘?éz g%ﬁ)A ol uti on
of tHfIlesquﬁdagﬁ@ M4ﬂ+ g, 0.15 nol) in CH2C12 (100nL) was added

dropw se C so uti on of 6-hydroxyqui noline (20.00 g, 0.138 nol) and

pyridine (23 g, 0.277 nol) in CH2C12 (500 nL). The cooling bath was renoved
and the rEsaplengBil ut | Bfingiag spropedare asnaivEopor top Example r Bict i6d ni xt ur e
was washe ) o h led
(Voson, aniiehRedib heBiesgthalibill) (R 155 haRl) Gnd u?‘%%t‘%‘*%ﬁg"“

trifl uor oosdphaneaitrilo@dt g 1( U8y werd @0¥biyadeb d)elchﬁ-cBniOmnlyl 14(einpling 6119

25 v, 10ppmehS paneg2 3, S5adieif iy Mgyl %SO%%E‘%%#&;“ ;-

(ESI) nzg38¢da, Y < MsHE). Hz3(ﬁ4t7) @ 16L{§ FleH)?Iscm 8)62 gﬂ,l IIHb mssﬁ(cm;u 42, 8.1

trifl uoromnet hanesul fonate (40 zophenon }/drazone (35.6 g,

0.18 nol)HZCbéﬁ)tﬁﬁlc@rbé’nHié3(87(4 lgH)@%’s(l%lP}) hﬁ&lfﬁim 2%, 153170 (m,

bi s(di phe hj RORAHE (2.5 g, 4.5 mnol) in degassed toluene (1
L) was adgﬁdpms(ﬁggﬁlg%n%?et ate 30 013 g, 0.058 Mol ). The resultant m xture
was heated to Gﬂng:aupldeﬁduee mialogoge to FxpmplshBa.e3-cydlensntyls- -(guinglleS-¥)xt ur e was
concentra d |n cua a resi | acol umm
e o BnielS et Bfald's, o5 n%agw@% Riffeltbf do V3, 22516351 3

1- (di phenyquiemyteq@maﬂ( -Gyl )i G- pyraﬁﬂ-;ﬁl-))ldmyhhnmm 9394 22580 yBdD6 MY (E31Y) .

1H NVR (300 MHz Q- d6) 6 9.22 (s, 1 H, 8.58 (t, J=1.8 Hz, 1 H), 8.13
(d, J—381”Hz4539(a>\/§‘ ¥.80 (d, J= 3.6 Hz, 1 H, 7.61 (d, J= 3.9 Hz, 1 H),
7.59-7.51 (m 4 H), 7.50 (d, J—36Hz 2 H), 7.33-7.39 (m 6 H); M (ES1)
in/z: 324 (MrH+). A solution -

1- (di aﬁen;ﬂxmtm BA%—) 2-Vtjng ncﬂlﬁroee%}lrﬁ hpepleghe 9 3EPmRY Biol -@nd 10

4, 4- di met }C(Yéﬁe% stgaeainyr)aittﬁom@%m g0id5 lﬁatm dnl RERALYLGEQ- ML) was
treated w't 8 ) and the m xture was heated
to refl ux pmpmmmgh(tl 7 g Hel eDoverd comhined émpfm“}é‘? érféfckﬂh‘étylc%rﬁ%‘@ﬁlﬂrrﬁtyeal‘lunder

d th d sh t |ket
The or ude PYPGIAETRRES (b AP7eHERy "l DR G0 WLh SCBNER) B 80p (iR P isy ot one
sat ur at ed 1¥aR£Q31)5 8/1 648120 (m, ZHH), ROGBID4qm, 2¥Hy 7. 4bGiddr +=8di, 13 HAAIBES4

concentrated in uo r fi ilica o} gi ve

5t or Bhut ¥ z{qar%%‘@q Sk B 130 2%8%2@%3%‘%&%5’@11 %fa&‘t?t’ét%

11-1- NVR (300 %M0d6)6886(m1 ,839(d J-57Hz

8.11-8.02 (m 3 7.54 (m 1 H (s 123
(s, 9 H: M5 (Bsip aprecednesramicempsfo) Exargply %I-"OFYE’GPEFt”t %‘ﬁm(l‘)li‘BG@}‘z t
5-tert-bu - 2H=p I 8. etﬁ Aool ) in
100 m of %ﬂi@l%ﬂﬁgeag% ]%nﬁ& in{ﬁ’ﬂ‘@o Vi M&@B?t&ﬁ ti:):’ e ) |
fol | oned Ryclebwylt lufguinlin®-)-1 Bipyrzoled- Mlyﬁrbcmat@r(@ﬂ& ® J(lsldb rMS B mol) in
30 m I period of 20 mnutes. After stirring for 1 hour,

wat er 3?10?'7??1%5t%§ﬁ}r§e stirring continued for 10 nore m nutes and the
organi c | ayer separated. The organic |ayer was washed with brine, dried and
t he dark brown residue 25 obtai ned after renoval of the sol vent
crystallized fromacetonitrile to furnish 2,2,2- trichloro ethyl
3-tert-butyl-1-(quinol in-6-yl)-1H pyrazol-5-ylcarb amate as a white solid
(8.23 g, 62%yield). 11-1 NWR (DVSO dB2 6 10.15 (br s, 1H) 8.93 (m 1H)),
8.41 (d, J = 8Hz, 1H), 8.11(m 2H), 7.90 (dd, J = 8 2 Hz, 1H), 7.60 (dd, J
= 6.4, 4.2 Hz, 1H), 6.39 (s, 1H), 4.85 (s, 2H), 1. 2 (s, 9H); M5 (ES1) nl z:
442 (MtH +).




30 Exanple B4: Quinolin-6-ylboronic acid (0.34 g, 2.0 mmol) was di ssol ved
in CH2C12 (30 nm.) and pyridine (1 nL) with M5 (activated 4A) and stirred at
RT for 6 hours. Ethyl 3- tert-butyl-1H pyrazol e-5-carboxylate (0.39 g, 2.0
mmol ) and copperaDacetate (0.36 g, 2.0 nunol) were added and the reaction
was stirred at RT for 3 days open to air. The 5 reaction mxture was
filtered through a pad of Celite(r), the filtrate was concentrated in vacuo
and purified by silica gel chr omat ography to obtain et hyl

3-tert-butyl-1- |noI| 1 %%
yield). ’t“l':'%‘g# At %AI‘H%‘@/ %9? kb %f(’q?éél%gz "6 mmol )
was added msioB, Bd(PBﬁ;Da,C(D 106 neg, DYl mmot), qumolm— -ylboromc acid (0.381 g, 2.2 mmol)
3-tertbutyl-1-(qui i 1H- azol e- - boxyl at e 21 .65 nmol)
T i oxandkih O35 @ o b imegboypine 28 EL AR b s ) WeShelier e
over ni ght tﬁ‘ﬁieﬁgﬂuﬂ- B@erﬁl B IRBNYASrCoRBost meie@da@d pkddSurk. CRedUfdAGas

di ssol ved in H20 3M HC1 was added and the iarem pitate 0\%5 col | ected

by filtr atqﬂé‘F?daﬁHl %&Q C\l\/ﬂﬁf"‘%@@r‘?m?ﬁéd FhiE04s 63 %P0 e )u bt mto
obtain 3-t 1 QUi [ ol; r y cig, (0. 18
oD a0 y| %npulta &h?”t("% & dr('mg HoBHtR4OR. 5 %&@ laeef iug%ea(d 0.
2.0, 4.0 Hhromdograpty, to@figrd qthzi 5- ghlerciz Glmr@hu-wad)bemq)ite (Q 264) g% Jm)ld) 8. 06

Poon (v, it ot JEMEIN I YROMIN 0 6 Ciati) “ecanpi o Bel

[ 3- (5- am no- 3- tFobaiktyring woladon of efifinSyphiblual- @uﬂolm#éj-ﬁgighzcmtcaﬁlm@, Y18 est er

ot 1 REDHAGH T (PHECI D, O b iy e LR R (O TBe s s ™

heated | n dAmSPaliateéuliag; fefdtiof niiase wid@ine0 lavRTMovEyaRht. smmdwmemamo and
t he resi due was chromatographed to_provi

2- (3- ( 5- arindet medpesd; prpssusg| and the yesidus) was 91§H%Ppwéth dalh (. 71)-aEhe 8akER (610
ng, 41 % ydoflidh wahfﬁmﬁ%%h)m plea 3423 3 EHid b ex@&Téa WHEGAY (@x% midl et ed

sodi um bi carbonate (20 , ethyl acetate

- (5-am no|®ntberrexi pIgayit- mwrpywarzowaslwglmébh'@MI Q&FL)yIC}TJ&ée(Mﬁ% 4RO0 ny, .
Vi gor olto o0 AR S roleCS sl 2 lan sy b iy O B DRI R 51 1T

and the orwghxtuxohqih\aSQEmm/seﬁaDdM*) washed with 5%citric acid (30 nm.) and

oo o 20 T L SRR AREN R BRSO Db Ba P Byl e = ¢

i H-2 2-tri lclh}n@[)?ﬁa mEA (.21(44(1{51‘2& @mlﬂﬁ%lgljﬁl(,@&llidﬂd)ﬁ@ﬂphﬁggfl RT; rjayﬂ%egmmmmgyl-
razo car panat e % Vi N ' Z. . .

Srapi ¢ B0 017 s GOFE PiRY. AT RS ar 39 MRAUR T, oy rohloroatianol (0,650 i

o- (- a4y Noy gz L diy stt ydﬂaeéhhdﬂwe%mmn Qva;vsm%écr with h@&ﬁf%’t @ooh@%mpxy”r&t e (see

WO 2006/ 071940A2 0. .70 m nol) Troc-d , 74 mol ) in

Et OAc (7 mopmtecmam vaa;dbl@tegamﬂubnmaulﬁ:@g) el extrgpte zmh Eﬁ%p)GxZ&fmaf 3h,

th | eped. Th

S0 1 0w RS ol PRI et b8 with 5% AEKARA b5 Bpq, Wiy d Fhfl. The

5-(3-tert bmﬁ)HnﬂE{K((lﬁl)Zdrﬂadt(MgSﬁhbcme:bhm@zoafab@rayldpuﬁﬁbcbwdz@hatmn])y 1H i nda

o SR B A T o35 )

6- ( 5- a9 noyidid) asuiYide sbiid (MBS ZBSI) mlz: yL’B){)(M+H)
3, 4-di hydr oi soqui nol i ne-2(1H) - carboxyl ate (see WD 2006/ 071940A2, 0.075 g,
0. 20

Example B15: 2,2,2-Trichloroethyl 4-chloro-2-(quinolin-6-yl)phenylcarbamate was
prepared from ethyl 4-chloro-2-iodobenzoate using a procedure analogous to Example
Bl4. MS (ESD) m/z: 431.0 (M+H").

30
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mmol ) and Troc-A (0.028 m, 0.21 rnnol) in E£OAc (2 M) was added sat'd.

NaHCO3 15 (0.82 m, 0.61 mmol). The resulting biphasic solution was stirred
at RT overnight. The | ayers were separated and t he aqueous phase was
extracted with Et OAc (2x). The conbi ned organi c phases were washed with
brine (1x), dried (MJSX) and concentrated in vacuo to give crude t-butyl
6-(3-t-butyl-54(2, 2, 2-trichl oroethoxy)carbonyl)-1Hpyrazol -1-yl) -3, 4-di hydro
i soqui nol i ne-2(1H)-carboxylate (0.110 g, 100%yield). 1H 20 NVR (DVSO d6) 8
9.93 (brs 1672 ) 4.85
(s, 2ty bl ig” & s LR L ipCndolBy st o) s apdnipge oy, (-

9H), 1. 27in( MeOBH400NBL) B3k )heatbd underSHY (1W?W@M@Deemht AAdr the on of
tert-butyl no r utyl- 1H- r.a y. 5

i ndazol e- F‘"ﬁ"ér% %léetr%dg(ﬂté gﬁbfl% 2%66:)36 é%ﬁ‘ig gfly € 1})"1 |i;%ol'ég"'mmmF)as|an Et 0AC
(6 m) wage 1!06@3%!1@@40'\%@7%1%@91 'Na@QVR( @0F MFLD, DMSJOId@)GSSZBG (Ur@,ng)thBI c

reaction m xture at C was added i soprop chl or of ormat e
B

dropwi 5e Gve)17.22 (d, JTheodtzmdthe - 7i(dtdiT 1K}, |6r7écf='sf]olfl)41 (QESFQT The
reaction (20 m). The organic |ayer was washed wth
H20 (leohﬁ‘lﬁyg(%é’i %W%B®W| ed (MgJSAM) and 30concentrated to afford
tert-butyl 5-(Be tepkutibubflH5ndqzol diylamiem(820 gl o, yraelbénhgangeniatrg) HCl

yol Fow 1 o mHaveAd ity 385 oBads §E5E8K Rificn’ch % oG Y De 3015 11T
1H), 7. 97nﬁ1£hl) at 0=°C2and-ihe réskdting fmiXdird ohds stmisd ;1 2. Hx sdlbhion 6f SWCI{ZH,OLH), 4.7

E rl\]/]wl2 19’ éﬁ?gﬁorﬂé%m@% i°RRC écﬁ)%&eaﬂ?,wgs i, CE%% 6@6‘0% ﬁe%ﬁ%@}l ./ éﬂ? é40 2

(di pheny! mRiRyi@ReRDY draeRITNW awxudﬂ@fuq@etmaoo@rpeﬁan&lms)o and eg) in
4-met hy1- 3- oxopent aneni tri | were conbined to rOV|de to

nmol
3- i sopr opytharol (Ymhbyaspdded Mﬂlimgﬁn&@é’iw@ V%@ﬁ'i‘?ﬂied torefluxpverpght. T LH
NMR (400 as i 2 ,
y 05( 5.0 2134*610@91%@&2 3;; s 8o Jfaﬁl&i unlidr r%duécd%ré’s’?ure lmd'?»v ﬁir@ed%yls? cfa@el 3. EDS (br
s, 2 H), 2homatograply K prorl®12(bH 111318266 58}'1}-15-150@%)/1- MY{aEQré-YWG 253. 2

M d t
g-i ls_?)b?opﬁ’l- 196’5’31’n Ft(r%g - ;rﬁal\@ﬁ‘@)gr azo 583%)6% (88) 3 ’81 5) 71'325(Sh11m1—})) was
convert ed 7150 (@,./2 &6z, t H)or.oetdy F 636 Ha.dpi)p Pyl {4,-1 H), 5.12 (s, 2 H), 2.74 (m, 1
I 1 I b 1% vyield MS (ESI
Sglulzno4|29"’8’ ]{ﬁ%@ Iﬂw‘%%é%#ﬁ @%&%F&W@%ocedur e glngl ozgous t(() ExZarrpI e
53 6- (2- t (di ph?ﬂﬁfﬂﬁeiogiﬂlbﬁ raﬂf)zktyxarlﬁdazays-}/guumiwmzﬁélpﬁazgl 3-Bindné (8! ) and
oxo-pentanenitrile
et byl < >2qtt merbringigrne @ Lie Fe e F (S ld e Ssat hIBHI0 §S i
(300 Mhiz, ;5MBHAE) The Pesifant Hxturb-wab-sBired fod 3/H2and Wablthen@x@&ted with DCM

(3 x 100 mL). The organic layer was concentrated in vacuo and the residue was purified
by silica gel chromatography to give 5-(5-amino-3-isopropyl-pyrazol-1-yl)-indazole-1-
carboxylic acid tert-butyl ester (6.8 g, 47%) as a white solid. 'H NMR (300 MHz,
DMSO-ds) § 8.43 (s, 1 H), 8.10 (d, /= 9.3 Hz, 1 H), 8.00 (br s, 1 H), 7.82 (d, .f=_ 9.3 Hz,

25 1H),5.36(s,1H),5.29 (brs,2H),2.76 (m, 1 H), 1.64 (s, 9 H), 1.16 (d, /= 7.2 Hz, 6 H).
MS (ESI) m/z: 442.2 (M+H").

A solution of tert-butyl 5-(5-amino-3-isopropyl-1H-pyrazol-1-y!)-1H-indazole-1-
carboxylate (1.50 g) in EtOAc (15 mL) was treated with 1M aq NaOH (6.8 mL). To the
stirred biphasic reaction mixture at 0 °C was added isopropenyl chloroformate (0.64 mL)

30  drop-wise over 1 min. The reaction mixture was stirred at RT overnight. The reaction

mixture was diluted with EtOAc (100 mL), washed with H,O (2x30 mL), brine (30 mL}),
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20 (dd, J=8.4, 1.5 Hz, 1 H), 8.12 (s, 1 H), 8.06-8.03 (m 2 H, 7.54 (dd, -

J=8.4, 1.2 Hz, 1 H, 546 (br s,2 H, 5.40 (s, 1 H, 2.49 (g, J=7.5 Hz, 2

H, 1.16 (t, J= 7.5 Hz, 3 H); M5 (ESI) mz: 239.2 (M1l+). Using a

procedure anal ogous to Exanpl e B3,

5-et hyl- 2- qui nol i n-6-y1- 2Hpyrazol -3-ylarnine (0.378 g, 1.5 muvl) was

converted to 2,2,2-trichloroethyl 3-ethyl-1- 25

(quinolin-6-yl)-1H pyrazol -5-yl carbamate (0.287 g, 41%yield) as a white

foam M5 ( ) 4 MEXH-{ I rﬁ;lujcy [ e al ogous

to a pr ocecg-‘%l e(wé‘ug(?% %lésgotn% % Jz)égg;a e : yﬁ ¥Bprdpii- 53&&% tCer¥

6- ( 2- (di pNM)Mdmylamm:))Hﬁﬂpmzowl-))lhhHﬂmdaznle I¢Erpxylatel 6.9 2n$l% yaeld)

4,4, 4-trifl uoro rani.t (2.3 g, 16.8 nunol) were conbi ned

to yield 2% Mlﬂggff’ﬂ“gﬂgig%g iﬁ?ﬁ%ﬁtﬁhyl 2H pyrazol -3-ylanine (2.3 g,

53%vyield). 1H NWVR (300 MHz, DMBQd6) 68.95 (dd, J= 1.5, 4.2 Hz, 1 H), 8.47

(d, J=37. ZEﬁnplé lﬂ)7 6512@ a(piocedme&mﬂlogBus tb Ei)ampl8 B]16 QHﬂndbzolgS §lairﬁne 1H,

797(dd J - ll;%gq% , 96(brs
5. 855008, 35! WmODs*néés%o-mat@m@me @Qmﬂll fsﬁ were'co §°% PR dur e

anal ogous By0 sﬁefaagerlcﬁm(%?am Iﬂy't@%wenﬁ-@thyll 2-prH- fﬂd&mrﬁmwazm- -ylamme

2H pyrazol 3-yl am was converted
2,2, 2-tri cBi208, 6d¥yield]two steps). 'H NMR (300 MHz, DMSO-ds) 8 8. 04 (s 1 H),7.58 (s, 1

5 | t Jd 3 g, 43%
yfgi’h)” O TR @7 e PR TR L 348 Som PHR e 855 O
anallggt_)ms Zelb’g ﬁxdﬁm%HB?ﬁ,HB-l(lﬂ-(t (e GohHmy3 HthS[ESIbI)#ﬂ]@Z&&(MyHﬁ)Jl nol i Qe ()5 0

) o e
\?ver e conbi ned f‘gs%ﬁ P cg‘% g‘% %%%O:riff y‘i-%f Tégﬁg yl' '§lhe‘f&gz°95§’%)o -5- a?n ne

(2.3 g, 53[%raMOBB1§f]armhé 3.0 guv& G ) Whicon%if@tdﬁi)—(S&rﬁn&B eftil- pgaakb1-1 8)-38 ( dd

J= 1 5 8.4 4-

8.1 bz, 1P6"“Z°§’ hiat%%wﬁg a?dl(lﬁri‘b@YQ%S‘?f§38 ﬁﬁ% )26@%88(4 F{qmels >R G (m
2 3({3@9 Kﬁ{z(, rmMﬁon-ﬁ)l}s,s 495s,(153),)8. ogrth J2395 Bz (1I\#)L*7)98 (é-fiug) n®13d,r ocedure
an I o ous B3 ycl opent y1-1-(qui noli n-

1H pyrb’?zol Qﬁaﬁﬁ,héi)(@351@81 él) 51295 )\Mé convert ed to

2,2,2-trichlorq g
cycl opentyl-1- (qU| né'l% 83 am ﬁ) 1%%)/1}%9)3?%0%-13)’%51#1%%%%? - c(algjoégate ©. S98%
yield). M) B8 )comlmed458 t@t-()WH-é)-(Z% 2yl BSx@prpp4- @%YIUSY)ngbwyﬂmmu@)dLHe

o 120" o St G dencli A oo RGO TR b e e S RS £ O

conbi ned tmwgowtd@xsmmﬁomwsmmunm; (M+BYy1- 2Hpyr azol - 3-yl ami ne (1.3

, O/&ZHeId). 11-1 NVR (300 MHz, CDC13) 5 8.92 (dd, J = 4.5, 1.2 Hz, 1 H),
81683 O(m 2 H), 8.00-8.04 (m 2 H, 7.43 (dd, J= 8.4, 1.2 Hz, 1 H),
5.64 25(s, Eﬂadﬂ)le Bi8SA sfohftlgﬁ of R-téhzhydryidefdN'-duitdlin-@yKibdZazae (821, 0109@

2.08-1.92 (m 1) in E{_&i{ {500 mL) was treated with conc. HCI (80 ml, 0.96 mmol). After stirrin
g
for 10 min, 5,5-dimethyl-2,4-dioxo-hexanoic acid ethyl ester (26 g, 0.15 mol) was added,
and the mixture was heated to 80°C overnight. The reaction was concentrated in vacuo to
25  give a residue which was washed with Et;0 to afford ethyl 5-tert-butyl-1-(quinolin-6-yl)-
1H-pyrazole-3-carboxylate hydrochloride (40 g, 0.11 mol, 112 % yield). MS (ESI) m/z:
324.1 (M+H").
A suspension of ethyl S5-tert-butyl-1-(quinolin-6-yl)-1H-pyrazole-3-carboxylate
hydrochloride (32 g, 0.089 mol) in THF (300 mL) was treated with aqueous LiOH (2 N,
30 100 mL, 0.20 mmol) and the resultant mixture was heated to 40 °C for 3 hours. The

reaction was concentrated under reduced pressure and the remaining aqueous layer was
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mz: 265.1 (MtH). Usi ng a procedure anal ogous to Exanple B3,

5-cycl obut y1- 2- qui nol i n-6-y1-2Hpyrazol -3-ylamne (0.396 g, 1.5 mmol) was
converted to 2,2, 2-trichloroethyl 3-

cycl obutyl-1-(quinolin-6-yl)-1H pyrazol -5-yl carbamate (0.412g, 63%yield).
M5 (ESD 30 in/z: 439.0 (M+H+). Exanple Bl4: A degassed m xture of ethyl
5-chl oro- 2-i odobenzoate (0.621 g, 2.00 nrnol), Pd(PPh3)4 (0.116 ng, 0.1
nmol ), qU|noI|n 6-yl boronic acid (0.381 g, 2.2 nunol), K2CO3 (0.553 g, 4.0

m nol ), g%%& HORE (7hk Hl\l;)eguéﬁgasw&r a&éi Biio WP 3haRf o MBdane refl ux

over ni ght . s were reno er reduce ressure The residue was 5
di | ut ed V\,pxtchpﬁae whsl\didllétftec( b§ filtrytiomn ovashed raidh edldvnthfhr i oded (13 weeddtarl) . The

nbi ned dri ed S t d
cor Tt ed SR ST P PR o RO Ll 7 T ivEGHRy 2"
5- chl or 0- 3H-NMR 1400 MiHG; PMS®a)@E0.63 (), 121% 250 @9Yoy8. 2 Ht) | &8, B2€(l,dr+ ess oi | .

B oh), Bt 15, RSB sl D% 35 K580 A, 767 a7
THF/ Et OH §i204 4 2, 1H), @48 &1 WaS. mgle}ii)st-kESZPm(zOzdcﬁﬂ(MmS) 91 nmmol ). The

resulting reaction mxture was stirred at RT overnight. Solvent was renoved

under reduced pressure and the residue was diluted wth H20 élo m.). The
aqueous sExamplenBlfas Aawlwtion e godigmpitrite (i 2rman-HommallingiaQ & f"&j‘”ﬁﬁth Et 0AC

(3x30 ni) g@f?%m g‘n%ga%qvar % 4@%6&@? gfg.%ewmlmgnm N0 2033 L) ,

dried (M concen rated to
5- chl 06 0- Zfai moddni- E1CY () @eniy.oi Thearsdtifd) ndftireagwad siitred ef 8)°Cadoral Whi te

lid. i.nk:.
32 chi or o- Tl Iegr HHESgIo AN Epr 2 mureD iy 1) BT faRlddh wLef A (0,148
m, 1.06 wa®tontintedlatdo i rdrte ahd e RT fir 2RT Ethans! (60 de)andRRAdintHyS-

0.244 mol ). After stlrrln for 3 2-trichlaorpeth noI (0 680
- 207 obnaRa e AR e added gt B e el NP SHELER o ai

100 C for o'?erh‘lﬁht-r &&&féaétﬂﬁ%ixaﬂe Was cHickntaesl M iabudoddndiluteiOwim ) and
extracted wt Et OAc (3x25 nil). The conbi ned organi cs were washed with 5%

CI tri ¢5acedy| a®tatg §100g9nk). dThe\gmmxterg \(afcporﬂe 1838 16/ Vafer patlp apd ynade) basigy
(MSO) BRDGS Wik %ﬁﬁgb&lmf@d g&q B dof dtfeﬂwt%xfﬂt@feermroe @By, drg B ford

,2-tri ui nol 1 n-6-yl) phen Icarbamate(o 25 g, 82%
25 y| el d) fidter aakm/rwaseﬂgbﬂ with MEit¢rESD ymlpy and et @ef@ mIpx abhsl €EBIG:

2o 2 Ty PhasS PR et CAREE v Sl Bibd G KOLD NS KLABIORIRLP,igfey P oPar o

enzoate usin re anal ogous to
Bl4. M5 (&k). THezfoarf 3vs GtifrddtinHeher 810 mLEaIﬂlrﬁﬂbWe(BtkfktanA foni setrerabhomfs The

5-nitro-1Hi dazol , 31.nol d % Pd/ C (5. i.n 0) 400 nL
was h@ﬁt edsH %Iso ((‘"% lgeﬁeg by, Hga ‘%ﬂa?’@ %‘Vg Hitheiiing ‘°A¥1F@ 39{ 'buﬁlfly'sf Ft(a was :
filtered, pfeffylduindinad )-\I\Hspye&er:elamwmstr@g 98 yiditt)i MSBZESD n/yl 281.0e as a
yel | ow SO|Id (40 g, 9 %yield). 11-1 NWR (300 MHz, DVMBO-d6) 8 12.50 (br s,

11-1), 7Mdéb5)s, 7.22 (d, J =6.6 Hz, 1 H, 6.77 (d, J =6.6 Hz, 1
H, 6.74 (s, 1AH)501ul40n7 %f (f‘:)-ferlsbuty]l-ltblmg@yl(]ﬁ%vﬁn-BJ}'{)ZI:H-ﬁ%zca-S(»MﬁhH')(420

mg, 1.50 mmol) in CH,Cl; (15 mL) was treated with pyridine (592 mg, 7.49 mmol) and
25 TROC-Cl (333 mg, 1.57 mmol). The mixture was stirred at RT for 16 h, then washed
with 5% citric acid (2 x 20 mL), saturated aq NaHCOs (20 mL) and brine (20 mL). The
organic phase was dried (Na,SOs) and concentrated to provide a mixture of 2,2,2-
trichloroethyl  3-tert-butyl-1-(2-methylquinolin-6-yl)-1H-pyrazol-5-ylcarbamate  (73%
yield) contaminated with 16% of the bis-Troc aduct. The mixture was used without

30 further purification. MS (ESI) m/z: 456.5 (M+H").
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To a solution of 1Hindazol-5-ylamne (8.0 g, 60.1 rrunol) in concentrated
HCl (20 nL, 240 nunol) was added an aqueous solution (50 nL) of NaNQ2 (4.2
g, 60.1 mmol) at 0 C and the resulting m xture was stirred for 1 h. A
solution of SnCl122H20 10 (27 g, 120 nmrnol) in conc HCL (30 nmL) was then
added at 0 C The reaction was stirred for an additional 2 h at RT. A

sol ution of 4-nethyl-3-o0xo-pentanenitrile (8.0 g, 1.1 eq) in ethanol (50
m.) was added and the resultant nlxture was heated to reflux overnight. The

react] on LS P GHICEALIBLEE ISt (USRI SRS IRy | 1 o0

by silica
2- (1Hi ndagbdymﬁcyai:i& @Zmog;rnmj imﬁdﬂl) |ayat aﬂgl 3 3ery-batyi-hid-piythzdledBcaghox§td yi el d,

P SL0YoadT & A A% RS et sl bt 2

2.74 (m Il dui-s Erbzolé-slcal’%x fateH)0. 0358z, (BF! yield) & aZbborfesy MEHVS
A stirring soI uti f)ylrl? g?’p 1H | ndazgl dS'DOylify’S;@gS i so%rg{)yl 2H pyrazol - 3-yl am ne

(8.0 g,5 3AEsHong: miﬁ(l\éﬂéée (80 mL)/10 % NaOH (30 nmL) was treated with
(Boe) 20 (8.6 9,ygf}h 39 frobdiite - anzfag ﬁsestHl mmnpm xaw%mwsmdmtadl fir 3 h

and was then extg%ct edwth G‘ he organi c | ayer was

concent ratmidazn[lv%@]@w@n@-xlhéHMWdl@é-m@xw q f0&d 1 by, s9-23 camepd) was

chr omat ogr o giv r.aZ e-1-

car boxyl i c* @Xﬁfdt er%t gt%t'ﬁétgﬁp éﬁqtngdagé[ga j%d‘upx %P# §¥ (';15%[5 cﬁﬂ;@%@k T NWR

(300 MHz, 4A450-0543 g,ﬁﬂ%@le(d‘)as 4 white s@id1 MS(@SDIwzL8s.HM+HDHH), 8.00 (br s, 1
3)2(d J-9 3 Hz, 251 H), 5.36 (s, 1 H), 5.29 (hr s, 2H),2.76(m1
4 (s, 9 H ,116(d J=7.2 Hz, 6 H. M5 (ESI) mz: 442.2 (M:ll+). A

SO| Utl on OExshﬂﬁIE B21t Wsing a procedure analogous to Example B4, imidazo[1,2-a]pyridin-6-

5- (5-am no- |sow§£ I-ll—l—e_grazol 1-y1) 1H—|ndazo e-1- carboxylate (1.50 g)

in Et0AC (ngorﬁat): 03008 3 0%yearRol) phch G BrSQPEPPY Hﬂjpyr erheArR e d

bi phasi ¢ rgagb gns%m&s wedre GombitRa t%dﬂﬁﬂd'e’il%@@f%@ﬁ%bylclhd}!lhﬁfu@id[fﬁﬁ-e (0.64

m.) 30 drop-w sé over mn. The reaction m xture was stirred

over ni ght . a]mlnéadl—lmwalpdr@rhnaylam (0298 B, i1 ¥/ yistd) As a(q@vxlqstpﬂ %hed

wth +(30 nL), dried (MgSO4) and concentrated to
af f or ﬁer@%ﬂ?’g_%% %)le sc?pr opyl-5-((prop-1-en-2-
yl oxy) car bonyl amsmg))a 1ptopyduaz cinalbgyiis) -t HExampieo| B4, 1 ethal bdisphapw-1(-(HO0 g,

ot nd & pr BodOFE TG ane 1o el = et R o3 RRL Y 0 o

37.5 mol ) convekted O¥0- pas’o?]aafp@nu(rmh@da(zé{m -§lpyridid-68l)- )H-peraeoleSrdaitoadiand
purified by silica romatograp

5- et hyl - 2- §ei440-98d & $%5'1%)352|&¥be9§91 %(E%I)a‘?%(zn%”(%@é‘“ﬁ) 61% yi el d, two

steps)go 11- 1 NWVR (300 Mz, DVBO-d6) 8 8.04 (s, 1 H), 7.58 (s, 1 H), 7.57

(d, J = 6. ﬁx%ﬁple]Bﬂ) Tc7a %susbens@orﬁot"@mnﬁxob&nzo@xa%&e(@SOd-g, 33 mmdol) (br s, 2
, 10 2.47 (q, (t, H, M5 (ES!) mz:

228. 3 ( M+Hp. conc. HCLE mlj aaoér?ﬁwwﬂédeérvaswg@uyfﬂ\bl\@ea(ﬁﬁ%gm@ mmol) in

5-et hyl- 2-

coﬁve)r/t ed {.,21)(5‘%5 Fgfi;ﬁldlenrgl 23?8%%?/%%2%?%@539%%% oa]gdeai%'?wgégﬁy Ic acid

tert-butyl wesblmnnéd% Do this wamhyn eddd aamhaiontf SeCh@H:0.(2.74 g1 INVRED M M—Iz

DVSO- dg) :

(d, J '?1)5 ]ﬁél& ]I)-I) A@gﬁ %qgn;g%tm%%hq_ﬂddltg)%@e %sipe%sl_(gnzwaﬁ)sgnié t 4R”llfol_i)lh

tert-Butyl m&tﬁy@n&m@eﬁmﬁtﬂwe (© m@gr 320Immbl) ayd FtOHHb0 day eke-dddednmbxy| ate
(0 50 g) was converted to tert-buty

5- ( 3- et hy 1t reqchpp ey stiFrdwith &?R%fﬁ“&a'ﬁt Bén(}‘} it ONB- e iR FomRipted repelom w3 ngazol e
1 613 cat b?é é{:&ﬂ% o (k'lighdgvon%%%hﬁéﬂ & £h addsbiRGedd R AGRAMshARAIRGMALY B iExanpl e
z
and made strongly basic (pH 12-13) by the addition of 6M NaOH. While still cold the
30 mixture was extracted with EtOAc (2x). The combined organics were washed with H,O

(2x), brine (1x), dried (MgSQ,), filtered and evaporated to afford crude 1-
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20 Exanple B18: A solution of N-benzhydrylidene-N -quinolin-6-yl-hydrazine-
(32 g, 0.099 nol) in EtOH (500 nL) was treated with conc. HClL (80 m, 0.96
nmol ). After stirring for 10 mn, 5,5-dinethyl-2,4-di oxo-hexanoic acid
ethyl ester (26 g, 0.15 nol) was added, and the m xture was heated to 80C
overni ght. The reaction was concentrated in vacuo to 25 give a residue

whi ch was washed with Et20 to afford ethyl 5-tert-butyl-1-(quinolin-6-yl)-
1H pyrazol e- 3- car boxyl ate hydrochl oride (40 g, 0.11 nol, 112 %yield). M

(ES!) rrlz 32 f | % oil
B-tert- but’§ fd]%"aé&% é\’@’y?’qqgf@%é’%@‘gyégrs bBxyT At o ohier i de (32
g, 0.089 mlchWamuﬁlﬁs(saﬁﬂrm)exmacttoneéfﬂwmmﬁ MaaelaM«SOtdsm%é (8,1H30 100 niL,

eact i on SabtbarehbEatithtiRed s Bl i cadid pd ke e I loous

| ayer was(s, YRgBed Bisi PHEFROK(sept1e] agisehn s hase (dyds 6:8cHeli fH)eMS GESPH 3 and
t he resul tanté{grem ﬁl tate was collected by filtration, washed with cold
et her andmé 28Y0 (MtHakua to provide 5-tea-butyl-|

| 6- - B &b elH- NVR
(g 83' R/I(zlzl nuvséﬂ%6§ﬂi‘h9%§(ﬁ§ﬁﬂrﬁ>fa @aﬁaggmhaza agl)ct 168&0@11 1;%@@0 d)mnz o J

52 4 Hz, ©.89g,38. mEo )@nd@y&dlBE@‘Hzml §2H)1m(017) 11?@”@%(3%1119 aéR'?" Wi, déedA Hz,

, 7.67 TwhsSied Mthi10 (ESI)
rrlz 296. g%?l\%lig)s%rék rﬁmtglégﬂéi)zsho%e?%o Ct?d]-ge'(;%lwcl]]r-nwﬁg’lsl trite (502%, 7.27
trunp in &390 &xiy Bizm/a(skx)adhdﬂei (bbr)olﬂwedséM@SOa) wedporated andegurified by fesh e of
2- et hyl qui.nol i n-6-am n 6.32 10 0 ). The
resul t“%{ngc?h“?{lur %%t‘)%rfl?l%yr eggtagqctg‘eémf‘esf f%m-n( I#?g%il%hﬁgéetﬁsﬁl h%r ate
(6.13 g, (gﬂf_[ﬁﬁéz)ol 6fy])C31fs©proﬂJyll-IGéﬂep{zI&zdﬁS)ylmBalmﬂc{Gd1ag)dl3§45 iyield)nay ams
conti nued at C for and L%% 5’2 Et hanol (60 nml) and
4, 4- di net H‘}lb@(Ede’Hén"(%wa 5(01( )-8.22 mml) were added and the
m xture was heated at reflux overnl ght. The conpl eted reaction m xture was
concentrated in vacuo and diluted with 15 ethyl acetate (1Q0

Th

mi xt ure wlsawple| B2B:i A-Methylceniftat 1&-benaeldligyvidazels Jarepaed as éﬁ%@@ﬁdm\i) Wi sgl i d
di um h | fil

Sodl “m”gsyggmsgﬁgg,ﬁa \é%.zx‘ﬂtn?rggl)%E cfH CévaE Eﬁﬁé{%d&emigeau#iadm e filter

cake w'th ter i nL acetate The organic

phase was theapaseatead 1 0%aBHE S0wh Hhoi hé7 g{ﬁ@ dmmBZS@ﬂl)ls ke ?ﬂﬂ?ﬂl@?ﬁ rated to
yield a foam. The am was _stirred {0, st and
for sever SEHBYE él%‘ﬁ%g %éFlgg’urfrismﬁtflorwaF& %m%égomhég?ggl Eé/ki%l I r“zf? i on and
dried in vagd@rdteal yé %lfiﬁrdBcﬁﬂBt} bmt}yn,m-b(eﬁzo[d]umdazox -5-amine (1.02 g, 108%

g‘gg—h)z/l ?m% }) as ger% SBﬁt“ﬁlb lxisq?s u%e asis 1(114t?e ner;r(?feagtl A yhel\ll]gﬁ{ (4%,81) mz:

3- tertzobutm\hsédg)%m tsynqwmcl(umﬁsymz 1HI) r@wsa(apj = 50804, 0H),(6480ddgj,= 1. 50
mol ) in CH2CL2 n.) wa ated with Egbne (S%)E(EP_F Z 49 mol ) and
25 TROC- CR-O(@g3. ‘w@z 1@5“*7%@?%25*) 3#?48 AH MSLEShan/z 14 al )RT for 16 h,
then washed wi{; ng%?s: el aﬁabgbuéz’omxa%ﬂple@zz ﬁﬁkﬂi&ﬁlﬁd)e%[ 14520 )

and brine (20 he organi ¢ phase was dri ed (Na2so4 concentrat ed to
provi de aaminet(Q/58 goB 420D NaNQT(RI28rg dtlHpmol, Snldr2H1¢ g, "4 mmol) and

o {5 T UL it Pl BTG irstlpsent o vt o
puri f i2sat Ilsmbropbvﬁl—(fﬁl'bhyhiﬂ -bedfofhd|Emidhdefp-yl)-1H-pyrazol-5-amine  (0.63 g, 73%
yield) as a foam which was used as is in the next reaction. 'H NMR (400 MHz, DMSO-
ds): & 8.22 (s, 1H), 7.72 (dd, J = 0.40 and1.2 Hz, 1H), 7.60 (dd, J = 0.40 and 8.4 Hz, 1H),
7.42 (dd, ] = 2.0 and 8.4 Hz, 1H), 5.32 (s, 1H), 5.08 (brs, 2H)}, 3.85 (s, 3H), 2.75 (septet, J
= 6.8 Hz, 1H), 1.16 (d, J = 6.8 Hz, 6H); MS (ESD) m/z: 250.0 (M+H").
30 Using a procedure analogous to Example B22, 3-isopropyl-1-(1-methyl-1H-
benzo[d]imidazol-5-yl)-1H-pyrazol-5-amine (0.63 g, 2.5 mmol) was converted to 2,2,2-
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Exanpl e B20: Using a procedure anal ogous to Exanpl e B4,

i mdazo[ 1, 2-a] pyridin-6- ylboronic acid (0.200 g, 1.23 nunol) and et hyl
3-tert-butyl -1H pyrazol e-5-carboxyl ate (0.267 g, 1.36 nmol) were conbi ned
to afford ethyl 3-tert-butyl-1-(Himdazo[1, 2- .

a] pyridi n-6-yl)-1H pyrazol e-5-car boxyl ate (0.0355g, 9%yield) as a
colorless oil. M5 5(ESI) nmz: 313.2 (MtH+). Usi ng a procedure

anal ogous to Exanpl e B4, ethyl

3-tert-butyl-l-(H M dazo - i di n- - e ate

(0. 071 g BrSoRthl) CLECh kb PYA ol Mook R RAR 5 A4 ROERS

3-t ert - butyitartianiate (0 glad784 Yielkh) ahdisplattidras 6 pil) “H HFNR (400MEIZ5DMEMdAW | ¢ aci d

Ecanpl o B850 G A2 4 BcBmh e’ T bho e ) ERAHRAR, 38 S Mbdna 10

i m dazo[ 1,24 Hizp)H), 2B (651 HY, 4080 (o) 01), 385 (5, 67), 200 (gEpted, JG96.81, ) Hand2€d hy|

3 SOPoPY) - APy LS QLELRE AT DI L 0010 (i 3440 1) Were combined to

al pyridin-6-yl)-1H pyrazol e-5-carboxylate (0.098 g, 11%yield) as a
col orl ess @idmpld/Spbal ESIo Mz stid@- JolMbitbof 1-(2-(benfloRgtafboRyINg SHL

anal ogous to anple B4, eth

t hyl |
3-isopro pygtr@llyétqiwn@iaqléi{-é-yb=%]eﬁthtsdilhi-mcry@)le-iﬁarbymifo peid stremr Basmpplet e

(0.098 g, I nyer iy y .
-(Hinfi da@oﬁ?%l %Z/ru i n?’6¥§f§1f %Ti E%?‘:&@?Eg ﬁg’céi%go?ﬂ"ﬂ’c]'éif B-Gs7 g,
98% yi ¥l d)diexane (Whinilpats2l 1@ wadBIdeE SIPPA (. 183 1al7 0.889 frivholt) .15 26). EABenAle B22:

To a stirrjing ensi on _of. 6-.am enzot hi,azol e 00 3.33. mml) in
tone. " Ho 1S pR R ERt il G0 ARACRERE. Fangf Wi shiccBa e ot VR )

rrlrml ) i nI :—%&eﬂ 5|'i1miﬂ1?eatiﬂﬂ”la umi»et:u_rﬁa%eg/ash,shé d;}d_’nﬁﬂet&i re@;tﬁm@vefsgiﬂu?e‘ﬂ vmii:l*lnbrm‘eti | ?
cearyeosouto S opt al ned. 0 this was then_adde sojutjon o
SnCl2. 2H2 (P 2t ,W‘Ii}&%f%@ﬁ- Hhp comOiRs Oreapist WeEs WS}T?Q Wit &8s €BifieEk i ng the
addi tion, @ke &S mmcgmmflzn%tghgi ngghg%g éMgso;)h concentrated in vacuo and

- 4- Met héln- 3-oxopentanenitri , mmol ) and EtOH (50 ni) were
added Bnd Rusdied eby:t §iken Wk chromategraphivt fo naffard nbengy! P(3cert-Ratyks-(@r, t he

conpl et ed eqactl t Gyl d_GoRgent rat: -an eous residue.
TS was CHRPSEBNERRGRRhRH 1 Rrafd. AR Rl R LIS 1S by
the addi t i @rboaylaBMORE0HE, §¥Hiel weld) iak lancall.d MBe(ESD nixt M%) WsHEXt58a® ed with
Et OAc (2x) ‘er%ﬁonbi ned organi cs were washed with H20 (2x), brine (1x),
dried (l\/gé&j, ‘I'tered and evaporated to afford crude 1-
(benzo[ d] t hi azol -6-y1)-3-isopropyl - 1H pyrazol -5-ainine (0.8 g, 93%yield)
el M e PN RO

. S, ; . , = 2, ; o LU, .. 5 O, )
1H), 7.74 %I%F,"Eﬁ‘@“?. o8 Fekagnple %2,(199&, 4-%.@%olz,és@um?ls(g}r@@hxlﬂ}yé)fmf%, 2.76
(septet, .A.0MBnSTHE 79140, 7.8 -ridolf dad isé?_roﬁer@l bidorofithate B 48 Bt 4. Pinftoly  259. 0
(Mr1-1). To a stirring solution of o
1- (benzo[ dVemRi w@mee-tywro@%p Jueir-bisp-2-v H-pppmpy L-Guinelind- (b 1 Boypzos-1 mol )
and pyri di : N7 at RT was added Troc-d
(0.51 ni, @%S%%Sﬂsﬁgg%’gaﬁp Vs (Bt np'gtgég%gggi(}i on was washed with 10%
CusSH 42x), H20 (1x), brine (1x), dried (MySO4), evaporated and purified by
flash 10 cExample @260t sjutaophyf §-E-Bbatybygeinelsy-6yb2H ffyazdl-3-ylamine from
2,2,2-tichloroet hyl,  1- . o .
(benzol o] (HPAee B8 2a3 8 mmp o THE, 2 680 980150 1078 a6 (52184 Wi 2304
yi el d) as laRiugi bis(tetiSily)dmhide (£.83v0in( MHE) 7.5435, 0.5 Mhaot}H)The éauiphie B23:
1- Met hy1-5-nitro-1H be ZO[%]%{? dazol e (prepar e(il s described in WO. 15
2005/ 092899X1re s §irred 45~ TFurfo g 10hmeR o fFopsHomy |CE1 emalg (Geyminds! H2 (1
atm ado Rinind)tie aRasR0GarrR wdd%omttued 6098 We Yot Pminl - Thé 1BactiBn Gfb&usgmol ) .
After 18 h, the conpleted reaction was filtered on Celite, rinsing forward

wi th Et OH Waheueaeheti diedd | withae dWdRN.chader® maobd was vearmed ¢ Rlusnd
1- met hyl - |1, A5 : e viopl
oi Inewhiych S ug(gg]q{av!é I's |%J{%gaﬁ&ég'?néggécggoﬂégNmﬁ(%gﬂﬁﬂ-lgyeg%& orange
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20DVsO-d6) 5 7.87 (s, 1H), 7.17 (d, J = 8.4 Hz, 1H), 6.75 (d, J =2.0 Hz,
1H), 6.59 (dd, J = 2.0 and 8.4 Hz, 1H), 4.73 (brs, 2H), 3.69 (s, 3H); M
(ESI) mz: 148.0 (M+H). Usi ng a procedure anal ogous to Exanple B22,
1- net hyl - 1H- benzo[ d] i m dazol -5- amine (0.50 g, 3.4 mnol), NaNO2 (0.28 g,
4.1 mol ), SnCl2-2H20 (2.8 g, 14 mmol) and 4-net hyl - 3-oxopentanenitrile
(0.45 g, 4.1 mmol ) were conbined to afford crude 3- 25 isopropyl- |

-(1-met hyl - 14 benzo[ d] i m dazol -5-y1) - 1H pyrazol -5-anmi ne (0.63 g, 73%yi el d)
as a foa e%a%a Qﬁl vadild &JMRP&

DVBOU6) : "Bt WQ’EH%,{L gﬁnéisddé‘g MBAIont e, 1H) dd J=
0. 40 and glich pl, chiddatography (odgrowdg:prg: a}eaﬁwlsﬁ tsrq@tylilr()qumsi@é ye 5.08

o 511z, P w82 BRI bR S i s, ‘égga‘s o

Exampl e 822 3-isopropyl-1-(1-nethyl-
benzo[51j i Ej(ﬁﬂpnlnﬁ- y4-Flubtd- yyxftmphényﬁaomm add (09 @349, m@ob wasolissolwed irconver t ed
to 2, 2,

trichlor o@ﬁh@h 610 whprediriding @k} Witk M3 st &) trdLried 050 I9Ys1 A pyr azol -

5- ylcar bﬁ%&ﬁr‘% 60 4Sfbro- §Z1rﬁc§ih&ﬂ4ﬁﬁor@rﬁé’ dciD| 1@it@ltyR S3-R6propyl-1HkdraddUR5{( 400 MHz,
DMVBO-d6) 5 9.86 (brs,

I—??G? brs% lﬁ(sd J—84
He, 1H), w@aya@ﬁ(l Qg4 WOBHQPPBC%U]-&C ctaiey (.88, enzngol 5?&51110130 A S[EYSS o

3.85 (s 6 \S)
(ESD ﬁﬂz @6‘: at?‘?ﬂf%é@% B?I\}Rﬁrzﬂgﬁd@?&t%g%gﬁ $§er§ac;t1to|§rn§|x ‘rt%e So:_?,ltl on
of 1-(@- (b}emﬁydered(;lmmgb(armd))f Celi’tes 'the filtrate was concentrated in vacuo and purified

t et rahydr gi s. - 5- carb aC|dfrom
Eaml o B0 000 Sl e A, tathedlieP e fren A DOlGaT o

1.15 eq) hi&oﬁhéayl)ms@bramanel -fytaolard ):ambx)mﬁe @.Whg, AbidpdldpPMA (ESDH18/3: m

0.849 rnnol, 1.15.eq). After 30 min, 2,2,2-trichloroethanol (1.0 m, 10.4
nmol , 14 éﬁ @é?’@dded and the reaction was stirred with heating at 100 C

After 4 h, thersarBh@b@of feadniylanammrelB nit@temilk Hisopiopd- Bhgyrexdle-dct ed with
The conbi ned organics were washed wth I X),

Et OA o d
sat df: 1§\laHGm0’(ﬂ%t9 (7 Eb il rempeRyin THE/waler (ymb)jvas @Sa@zﬁ‘pﬁél‘@@ac' cuo and

15purifie i r ,
6- F3 tert W&%{d H%(%Z@@ A’“ﬁh(ﬁ ?(?T?‘%]L?g r'Ig‘)g{W%cEgr)l %ﬁitﬁfedwﬁeﬁhﬁéh overnight at 60

onyDani no*CH- blyzSa@nlsolpuw)was addedijuntil thsi BQSQ’U%(S‘PSF fgtarsh-iodifle. PESFHBRY| at e
(0.260 g, 6@%\53 I ceq}c dh\%g é%fdtzd H‘Nﬁ %ﬁ{g(agj#ﬁ.eﬁ%gsggnﬁ)m)exuﬁh Wit M2+ -

20 Exanpl i rocedure
3-i sopr opFitAe (aﬁldll |ﬂreobngm16-1gyb) w]aHpgalslaleoMtEbaini:,rrbfieﬂr(MgS&)amph@nteQ 7 00g, 4.0

nunol l'ithium,bis(t il de (1.0, M 9. mmol )
and iégprbﬁ‘é‘ﬁﬁndgﬂ?ﬁ?‘{)ﬁyoﬂt\ﬁ/%e? ﬁ%%ma gﬁap%ili';amvcvehq;éanc i ned’z 6 provi de
prop- 1- enbagy (3—11'}!81@95'-(3ﬂﬂﬂroﬁhen)(lﬂBulmfdppkﬂ-I-pin)azd.lb#Spqar‘tmzpllateS({) ¥l g a¥Panat e
(0.85 g, 65%yvyi el ])5 (3 m z: 337.2 (MtH) .
yield). MS (ESI) m/z: 348.3 (M+H ).
To a solution of tert-butyl 1-(4-hydroxy-3-nitrophenyl)-3-isopropyl-1H-pyrazole-
5-carboxylate (0.27 g, 0.78 mmol) in ethyl acetate/methanol (1:1, 10 mL) was added
25  palladium on carbon (30 mg) and the mixture was hydrogenated (50 psi) overnight under
Parr. The solution was filtered and washed with methanol. The combined filtrate was
concentrated to afford tert-butyl 1-(3-amino-4-hydroxyphenyl)-3-isopropyl-1H-pyrazole-
S-carboxylate.  The crude tert-butyl 1-(3-amino-4-hydroxyphenyl)-3-isopropyl-1H-
pyrazole-5-carboxylate was treated with 25% TFA in CHyCl; (2 mL) and stirred
30 overnight at RT. The solvent was evaporated to obtain 1-(benzo[d]oxazol-5-yl)-3-tert-

butyl-1H-pyrazole-5-carboxylic acid. To a solution of 1-(benzo[d]oxazol-5-y1)-3-tert-
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25 Exanple B26: A solution of :
5-tert-butyl-2-quinolin-6-yl-2H pyrazol -3-ylam ne from Exanple B3 (1.00 g,
3.8 nu-nol) in THF (20 nL) was cooled to -78 C and treated with lithium
bis(trinethylsilybDamde (1.0 Min THF, 7.5 nL, 7.5 nmol). The resultant

m xture was stirred at -78 C for 30 min. |sopropenyl chloroformate (0.45
m., 0.41 30 nrnol) was added and stirring was continued at -78 C for 30
mn The reaction mxture was quenched at -78 Cwith ag HC1 (2 N, 4 nL, 8

dt t.,t. 1 Et OA
(200rrL) T R Olengr‘fﬂéE K %Cl'glel'g%? ffles3 MECRat Ride e dFnbrgififle ™ OAC
('VQSOS) Q@lll@ﬁiu O%Qﬂnolmmﬁsumlgﬁkdamm beEITS)yTlsa ﬂeaclﬁngﬁktucdwwi'%mgr aphy to
r ovli de ro en- 2Z- . .
2 tert- bﬁtayri“rol °¢ dJow ﬁé]of"ﬁ 6T Re Salvang yyas Fypnomated gl the fesidne wastrgptedswath, o d).

M5 (ESI) Wﬂ@len%%iluo%dé WhthHshirriny X 2HBIe TR Tesufting! sdRd as filtkre @) @@yHeBOT ONi C
acid (0.9 g, 4. mmli1 was dissolved in CH2C12 (10 nm) and pyridine (1 nlL)

with M8 (auth mathmnm logidel telobtain fl{pergolsderagol-Saylirdisaprepybi H-pyrazole-5-
4-11 uoro- %m%%%,ﬁ%%mg'l as%'ﬁ?ﬁ@%ldmfe%rehl;w%@sm&ow@g&m& pyrazol e-5-

car boxyl at rru coppe etate (0.8 .9 mmol ) and
nol ecul ar sieves (4A activated, powder) was stirred at RT for 7 days open

to the ai Exaiiple B2%cin tolueme X8 mIE) L EL p/lmd flr(ﬁtpbcledtncthylon@hy@aqmmj(lcﬂo Lelite.
The filtrat trated f |
R A
?IE ‘55 Ir fpﬁfnx&;gl%%ygm@hﬁwdapﬁﬂi%mw asmlhﬁ;tﬁalmr(?@:@gl ?0?6( ﬁlmm ad thetadrioal d) . M5
Z - . (0] S util o eri.- .
1- (4 f | uor'gs 3tiFed %’E@Q “E‘F)y&'}d% ﬁfgfebgdwlaﬂ%!ﬁfﬁy?oa |f8lﬁ51y T8 s datRilee (0. 74
bﬂ.ltlbt'ﬂ wwald/@t @Brofrﬁa%mﬁbﬂali‘ﬁ@@ﬁﬂﬂ@% b4 Ghthd1P QBqikE t-Budordide (Wek) and

H,202 (30%Nt . The reaction m xture was heated overni ght at 60 C
Na2S203 s@manﬁri%nmaa aadj éFéBEDGr(@ ML) nhegeaction yas plasgd yslen AR Rod warerd Baper)
was negati ﬁﬁ L%Sf "i‘a‘}‘iQQEH ?Ve %ﬁth?hpl’éam WasilufedSyifOditdyi On was
extractedwl eorganlc was washed with brine, dried

( MySOAY, c(ﬁﬂmé:)mndawmr (3:6 IQD) M(ﬁlt@l’@rtﬂropgh afCelits fag. The pahwerewvashed with

chr omat ogr, t

o hyar Bt PRI T S, Fo8 ShBbiied Biehbialer were washed withbine 5,

37% vyi eI d)(50 NE,)((ESd)(NdS(h) bBeehtrafett i vacuo and putifiediby ohromiatography (ehiyl- but yl

0. 78 ool PeUHeBEHpPI O &7 G RRDPRE0e) - e s RGERATe A0S A ach
o a adi um on

carbon (3QowmyicRNes &Bﬁg}m%HbW%MﬁlS'Ihm wmw;i Dii)s@s&))s wsmmqm sunder

Parr. The solution was ltere e conbi ned

filtrd0e ls7&bicdnims aﬁ%cﬁ ?%7&51(’@r%iﬂt)e7r?5 @ul VP 7 8 (s 2 H), 3 61 (S ), 8.74
1- (3-am nQ; 4- %g%@@/g nm @SI)ﬁnﬁao@%)U J,H*)oyrazol e5-carboxyl ate. The crude
en

tert-butyl am no- 3-1sopropyl- 1Hpyrazol e- 5- car boxyl at e
was treat ed wi tlh zﬁendrFAlO nnﬂ;l)iZ(YQL@ (maeml) 1{dwhetylmethylesd-2olquinakaliat6-at  RT.

-ﬂu(abz(rzlz\éff}]ﬁ)hﬁgzoﬁé/WﬁE%? f@?‘%lgllﬂ‘vlal—?ylaceg’?gﬁﬂe %Sécénrgb(%%?lllmcn Qm 8 PTo a
sol uti on abludnesliléonzcogcid bydraiel (764 yik) 330tmmmbD. The reaction was brought to reflux
25  and stirred overnight. The reaction was cooled to RT, diluted with ethyl acetate (50
mL) and saturated sodium bicarbonate (50 mL). The organic phase was separated,
washed with 1N NaOH (30 mL) and brine (30 mL), dried (Na;SQO.), concentrated ir
vacuo and purified by chromatography (Si-25 coluinn, ethyl acetate /hexanes) to give a
tan foam, identified as 3-tert-butyl-1-(quinoxalin-6-yl)-1H-pyrazol-5-amine (57 mg, 23%
30  yield). MS (ESD) m/z: 268.2 (M+H").
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butyl - 1H pyrazol e-5-carboxylic acid in xylenes (3 nL) was added tri et hyl
orthoformate (0.16 nL, 0.96 ranol) and a catal ytic anount of PPTS. The
reaction m xture was heated at 140 C for 4 hours. The sol vent was
evaporated and the residue was treated with nmethyl ene chloride with
stirring for 1 hour. The resulting solid was filtered and washed 5 with
net hyl ene chloride to obtain

1- (benzo[ d] oxazol - 5-y1) - 3-i sopropyl-1H pyrazol e-5- carboxylic acid (0.1 g,
45% vyi el d-._for ee steps ! Y ( ) 28 In

t ol uene (gxwf?k "pl ace %Fﬁgg%ﬁgﬁé%%% ?Fé%%?ﬁﬁhggg?ﬁgﬂ . Eéfé%.lo
oD, pal {636 g.cnel) at BtQADHO (8§D nil,A4BH4vasadded etind chloroformate, dropwise,

2- (di pheny) phosphi ng)-1-(2- 10 X .

(di phenyl é%qu%m%a)oﬁﬁaﬂn %éldBﬂ% aperiadhAf M She miztreyes wede® RbAe and t he
reacti on WasedShi 44 &HitdhallQ0 Theldigfic piasé Ghs Sephfated andl tHehQueamoddyedwas RT. To
this dark purple solution was added 6-bronnquinoxaline_%ﬁ?%)g%gj4.64 nmol ) ,

sodi un? t - pfraster th O crgThegomtyined grasmic nhiases (e washed with Ty M&act i on

was pl aceg.. [ 8, chEd2d 19 tREfRpd stirred
over ni ght gﬂ%g%se@gi %ﬁeﬁ%&éﬁ?ﬁlﬁ%ﬁgﬁ &lr[ﬁe%flhbélrml% [ 50 rtn_ IJagdt water (30 nL)

and filteethyl piengngbarbantié (202 ghd.H NMR (400 Mbk. GBEMQ Ta-h18(mef H)20 ni)
d wat h i - e L
and wa eréﬁ?%gg,é@)IIEA%’(HIﬁQ%.Sgﬁg,aﬁ@i)?&mgﬂﬁgmgﬁf?F fz}/ggmtvy_@g i ne (

nm), drie ,“concemTated 1’n vacuo an ‘chr omat ogr aphy
(et hyl aceHpteheXiafesy6.8 Hzgite

1-(di | t hyl - 2- i .1 n- 6+ i 305 . 0 Vi d

br LanBOsal | o Asuiendaf of Al hsgeh eg b e A B D St HhppActagl 5) 2°
(7.551EL 7H)53a%& 1{)02“;1:9 v:w{asﬂae'ﬁ&rgﬁ% 850-26\0 T@aﬂr@ stirNFBed(Zgr %.Sh. Thd-i)egcztgmgﬂlel\ﬁmfs H, 8.61
o ot hanopotietio il paiea into i Hsiang PR Y Mo ThoAaRis BPE Hess-

yl) hydr azi e {3 00iHB10Re gﬁﬁgmﬁ , TR z&h&x&gsﬁgﬁmféé Qverd W@sH¥R, with 25 ol )

and ptol uenesul fonic acid drate (704 ny, ] ). The reactjon was
brought t B20e$%UseCE5 and biring,jdried NapOr) coftventratpfein vageq sdrpupidisd ey diagy to RT,

di | ut Wt h hyl e t i i e (50
m) . e 81}3@%%0@% Pg{s%eatf@)/é‘g?”g-e%gh ra egqgo\%gglh}é%qﬁ? Ignﬁf%l leEa?Cil\k—Tf/I ?3% m_g én((j brine
(30 m), OMBHNE2SODXs, 1EDNT 8N (d, dt-dcb Hn Nak U#3dhd pub iHz &d).5y33-7.25

chr omat ogr a L - co , yl tate /hexanes) to give a tan foam
identifi egngg)()gé?zﬁﬁdﬁ'tyﬁg?ﬁﬂ Ejpno@gﬁgh- -yl) - 1H pyrazol -5-am ne (57 ng,
Zﬁ% 30hy: el d) . T&(V%é(cEShl) b?ﬁbol@f&iﬁn&%%ﬁ?ﬁ&ﬂ%b@c%&]&@? mb) u:g) 82 ;)L 0
phenet hyl am ne : , 0.5 nol) . an : . 0.6 Mo n_Et OAc
(500 . #es pgedo it A gt ol gr e O 7 ool deoPofisciVet 45 ol ) o
0 C dgpi Nafdr B&ingGorodh, lthe refEngimikiufeSwibSouted fiesliced,BTardndiretifor 8@ for an
addi tional |h. Thé organic phase was separated and the, aqu%ous | ayer was 5

ext r act ed it ThEpmApitateiveas 8 terrdn d@shed guir B2 rand giieddr airpaHed Witk- H20 and

brine, drsedyifNaeof¥loquiRRaar 1Ry NRAUEB 08B YINMEDaR) §%.58 [@gh-
chr onmat ogg’g’gﬂ{‘}%%gﬁ%%qrd e?ﬁ;ﬁ&l{egagg)etﬁilcar amat e (90. ZE‘dg . NI\/I& 400 MHz,

g
CDC13) 8 2.432z,7AHIB 8(3h(d5/ +5.4 He, 18),(82%(d, FP.4 Hz, 1) 47.08(d, o =83EHe. Bz, 2H),

3.44-3.43,(m ) 8 Hz, 2H), 1.26-1.21 (t, J=6.8 Hz, 3H).
10A suspeRéﬁ%ﬁ%’%ﬁﬂ%ﬁ%&é@ﬁt@%amt e (77.2 g, 40 mmol) in
pol yphesphor i c Aasukpbn§id 6f 7rnjtroad4-ditgdtoetHiswqliadlit 6@n(1d ridg, 0 mmel) ahdr 2. 5h.
The reacti ] xture wa | ed to RT, carefull r i.nto ice-H20 and
i rrod { aPmLC the Badt st ut et vsmib Bk Lot Pl heul o 5580 )
The conbi RRd FNELAMEuM CaRS MANGasHaSREE MUMOH TROf 1RO WER @Bporatel tridene, dried
(Na2SO™4), concentrated in vacuo and c&L’er'fi ed by,f&_ash )

vacuum to afford 8.2 g of 7-amino-3,4-dihydro-2H-1soquinolin-1-one, which was used

without further purification.

30 To a suspension of 7-amino-3,4-dihydro-2H-isoquinolin-1-one (8.1 g, 50 mmol)

in conc. HCI (100 mL) in an ice-H,O bath was added a solution of NaNO; (3.45 g, 50
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15 chromat ography to afford 3, 4-di hydro-2Hisoquinolin-1 -one (24 g). 1H .
NVR (400 MHz, DMSO-d6) 8 7.91 (brs, 1H), 7.83 (d, J= 7.5 Hz, 1H,), 7.43 (t,
J=7.5 H, 1H), 7.33-7.25 (m 2H), 3.37-3.32 (m 2H), 2.87 (t, J= 6.6 Hz,
2H) . To an ice-salt bath cooled m xture of conc. HNO3 and conc. H2SO4
(200 m., 1:1) was added 4-di hydro-2Hisoquinolin-1 -one (15 g, 0.102 nol)
dropwi se over 15 mn. 20 After stirring for 2h, the resulting m xture was
poured into ice-H20 and stirred for 30 mn. The precipitate was filtered,
washed wit Led.in ff . o

7-nitro3, m&?ﬁyﬁﬁgggﬁpﬂ%ﬁusw& Airte e Tl B 1gn mixture neverTpse A38E Iz, “ovso- de)

g 225(3d( dJsog.lﬁzﬁ ﬂf;Srt@lg ZH[{fd%()Zi AS,%é 3.% 51661) inkagc. HOﬂllSOJJhD.,) wék added dhopvme 4ﬂd=ﬂz 1H) ,
suspensi ord0ominy THp e thglg@&itqﬁd‘faé S%-Pl@‘? %Qfoﬁﬁ'mi’ﬁ{ #h g&b g? %"i Pre@‘%tateé‘basmml )

and 10% Pd/offedtdd yd.shictidh, MeNHedawithit bihee do OUfbAI IHydedzindT3 Aathg8roti#-( 40
psi). The mxture was filtered through Celite(r) and washed with MeOH. The

filtrate wwumhpdrmeeéﬁ Hirglewhiele (as v6dafor othg mexp 1gagiipn without further

7- am no- 3 C%ﬁ)gro 2Hisoquinolin-1 -one, which was used without further
purificati oh. 0 a suspension of 7-am no-3, 4-di hydro-2Hisoquinolin- 1
-one (8.1 g, 50\ mimie ¢fii7-bydrezing-&d-dilnieo- ﬁﬂ)lsqqnlr@hnﬂmm@@ H37® wawhadded a

The r eact (B AU gy SeRuet 0@64 B RSN Bro BT iBh 505 o

0.1 nol) imCc@oanL)ds Kehted Méﬂumeﬁdgiﬂd Adtep perhoal af the rsol3entprihe. residies

resul tjng m xture . was rred t her h i pitate was
col | eclltoed bRy m\ﬁg‘?ﬁ Z? I b’z'gl?"ﬁ}slr@'raml -{y?) T4 %ﬁ"y&o'
7-hydrazi ri@oq%uﬂmﬁumrr@rd?ddﬂoﬁde ﬁps%msw kdlid €10%eg, (BB yRld), Witk Wavvasedused for

the next reaction without further purification. A m xture of
7- hydr azi netipus fugthesmuridcstion soqui nol i n- 1-one (8.0 g, 37.6 mml) and

4, 4-di et hy1- 3-x0<pRRLABERI sfahbl%ﬁb%l Byraft- 1r5np9h)dmyar£bﬁmqm9hm) and

conc. HC1 (10 nL) was eate at reflux overni er renoval of
sol vent, theng bysir@hh@rm@ (Ovésg, viekhamnolyi in rCHﬂne@ tt@L)awr@radded pyridine (0. 22

Ey((jYSOC ggﬁggaﬁég%a%oé C%lqr&%x%%i%%ﬂ /g‘sy)fé:j&?qﬂymlﬁ'ﬁ%}%ss used wit hout

further pusvefrighatat 81. LCMS showed Ehelreactlam wa$ incomplete. Pyridine (0.25 mL) and

st oahl or TRRE- b2y R 9% aafid B4 e o BPSR SRR SORE B0 2488 0H i ne
(0.22 15 ni'eictﬁ;ﬁdm&ﬁﬂr@%@ﬂ%&ch%th@ﬂ@lpfﬂﬁf(b’iﬁé:ﬂc (HeRWadriwvhshel vathGMIHCT he
m xture was stirred overnl%mtl at RT. LCMS showed_ the reactiqn was

i nconpl et €30 drined i nd gqrgentratsd. @) vaceo-2 gy psids Was disedvedn® t hen
the m g urgoid duli ‘ﬁgxsﬁﬁt‘: wad adRh. %h@mﬂd%vasmreae@e&mrz IDKichlRoRE 3déd.ut ed

with CH2C12, the organic |ayer was washed with HE' and brine, dried
( Na2SO4) abmylcbﬁcwh&,ﬁédeﬁraileWGUIllqihb7WB§|PHBB‘%§ icaseamaied (046 28, Et 0AC

and hexane iltered to obtain 2,2,2-trichl oroethyl
3-tertbut ys_[%fl?‘(e@qoxo (PE@‘?-%/% itgd(%&ﬁﬂ roi soqui nolin-7-yl)-1H pyrazol - 5-yl c;r
b amate (0.46 g, 57%yield). I\/B(ESI) raiz: 458.0 (l\/HrH+) Exarrple B30: To a
solution o I - 25

i soqui nol |£1 ‘Tmﬁ)‘ﬁeﬁ:ﬂbdr cﬁl%ﬁq‘ﬂ\é ?ip% ES?@{}?%:?%%@’SP '1?%0?65 °I"3HT n THF
(400 niy wesqushliad -btdhyidehdrid® r3RASE faMple BRY P2V 4,i00079 nadl) - BHIC(400MsL)

resulting m xture was heated at refl ux overndgrgt followed by the addition
of 10% NaOres#&fdst il (hF gep395 mol) m portions at C. The resulting miixture was

heated at reflux overnight, followed by the addition of 10% NaOH solution. After
stirring for 1h at RT, Boc,O (23g, 0.106 mol) was added and the solution stirred

overnight. After filtration, the filtrate was concentrated to afford the crude product,
30  which was purified by reverse phase chromatography to give 7-(5-amino-3-t-butyl-
pyrazol-1-yl)-3,4-dihydro-/ H-isoquinoline-2-carboxylic acid t-butyl ester (12 g, 75%
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stirring for Ib at RT, Boc20 (23g, 0.106 nol) was added and the solution
stirred overnight. After filtration, the filtrate was concentrated to
afford the crude product, 30 which was purified by reverse phase

chromat ography to give 7-(5-am no-3-t-butyl -

pyrazol -1-y1) -3, 4-di hydro-/H i soqui nol i ne-2-carboxylic acid t-butyl ester
(12 g, 75@6 yield). 1H NWR (300 N%E DMSO-d6) 8 7.32 (s, 1H), 7.29 (d, J =
2 7 Hz, 7.18 (d, J= 8.4 5.32 (s, 1H), 5.15 (s, 1FD 4 51 (s,

Hz,
gyt aimeo bl oh e o fh sl

(71 E}Sdam nP= %43{ L. %'Zl(slﬂ-lpﬂgazglli-n, zuﬂ(l)(s,?aZHB,BSZ t,J=5. 6H§ 2H),d2 5 (8, J a ¢

I hydr oi soqui nol | ne- 2 ca te 5 1) and Troc- 0. 19
. 1. 38 ™d Bz 2HD B e PD#H? %’%@ %"&dgﬁgé%(?nﬁﬁ@%gv(z 75 m, 2.02
mm|) The resp bishgidal d&hﬁ&h%f%r&bkt&ﬁﬂ(\si&nﬁiotj-feﬁ%@ 1pr Jr@dol 343 Fhe | ayers
were separated and the organic washed with sat’ é%‘r‘i and. brine

(1x), #ri éldbiy@rNaQ@Dm)lmaﬁﬂl yiete @P0i g 1\5&0@@"9@“@6’? -Gl wh 38
7-(3- 1
Tty 1) 3R R EIORE (5 AL nf IR 3k OGS SOIBNE bOR UL SR ting

( ESI ) m Zblpﬁab& Dixtive wes stifxdapRE for 5 A. sBiedayasnwete sEraipd @Qle(ors’an@ g 15 8

: lLe A2 (,.4 | |
ovgo (| 7ovaiipe el el N ARb e B e e g fod et D ) o1
m xture wa&uagwgmh?uﬁ-eutymﬁ- e(rﬁﬁﬁyﬁ{g) 118-)(2, zstmbmtendgihmr)fw@dnyl)glﬁggghmlsg i ds
wer e separate | rati.on cce d’é/gs a Jza If)nl\? n(%;zu e

dud® "1 i borhedesapancliners -t i (0.69 57549 el MS (
Er?But ertsby@ggﬁﬁi)(qw nol i n-6-y1) - 1H- pyrazol-5-yl) - 3-

(2-fluoro-4-(2-(nmethyl carbanoyppyri di n-4-yl oxy) phenyQurea as a white
crystalline solid (4.06 g, 46%yield). 1H NWMR (DVM5O-d6) 5 8.90 (m 2H),
879(m 2 ( A2 2ili4 51H), 7.63
(dd, J = &m‘ﬁpgeﬁ m"“}’%g) %&“ﬁ"g"@%@%o olgol'('?’ﬁ’j’ﬁ§IdE’“Jm"Jle T & 17 (m
1H), 7. OSlQ&,mlﬂol:) aﬁHDIEA}(I)H@M!(ﬂBlol )LH)DMSOacS(Ooml)Jvashgatﬂlzw anpildpfty | 9H) ;

M5 (ESI) miz: 554 (l_u_l\/rlrl_}q1 The free base was treated with 0,1 MHCL to

provi d& 1at 70 OC for 8 e reaction mixture was poured into water (500 ml), stirred overnight

(3-tert-b gf&%ﬁ’@é Ba@d%})m&dffoﬁyglﬁé&glvé cbﬂrg{)aﬂéat(o% Jrlieodr@eprodinet
dhe i

(et hyl car yr|d| -4-yl 0xy) phenyQurea bi's hydrochl oride salt as a
pal e yel | ﬁmazﬁmenmmq/a@tﬂmemrmd tertibatsmwF(qpmh;@ﬁa@)l%pgras@ 5(31 3‘1H) 19.26

0 24, St o e i |,

9 2Hz4 06L ) 4697 yehil) ( 4 NMR (BSO-k)§ 8.90 &0, 21y 8.79 (m, 3H),1&$&(m,124ﬂ), 7.20

gdd 5 139, 340000 gadac o gl 7o3leddin b (a2 B sol i ol Gy T

Et 3N (0. 15:@ 12@1272Hyn7ql7)(nv\ﬂm T.0sTid, medoiis 1d)p8a0¢s, (181)2.30(dPPRA K9, 13 ni,
0.59 mMmol ) wa and the reaction_m xture was stwre&ﬂ%@or 90 mi n.
Exanpl e A2 3@@49% M§ (B8) w1 SANEdrd de Aike bessavasdeeaied 3 Rvas

puri 11 ed By ARl | o gel ah e o] 6« (1orerr butyl-5-
(methylcarbamoyl)pyridin-4-ylox %pheny%urea bis hydrochloride salt as a pale yellow
25  fluffy solid (2.40 g). '"H NMR (DMSO-dg) 3 9.56 (s, 1H), 9.26 (m, 2H), 9.10 (d, J = 8Hz,
1H), 8.85 (m, 1H), 8.55 (m,2H), 8.46 (d, J = 9Hz, 1H), 8.33 (dd, ] =9, 2Hz, 1H), 8.11(t, J
= 9Hz, 1H), 8.03 (dd, dd, J =9, 2Hz, 1H), 7.46 (d, ] = 3Hz, 1H), 7.30 (dd, ] = 3, 12Hz,
1H), 7.20 (dd, J = 3, 6Hz, 1H), 7.04 (brd, ] =7 Hz, 1H), 6.49 (s, 1H), 2.80 (d, ] = 4.5 Hz),
1.33 (s, SH).
30
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(3-(2-fluoro-4- (2-(methylcarb amoyl)pyridin-4-ylo xy)phenyl)ureido)-1Hp
yrazol - 1-y1l) - 3, 4-di hydroi soqui nol i ne-2(1H)-carboxylate (95 ng, 42%yield).
[li NVR (400 MHz, DMSO-d6) 8 9.00 (br s, 1 H), 8.84 (s, 1 H, 8.79 (q, J =
4.8 Hz, 1 H, 8.52 (d, J =5.6 Hz, 1 H, 820 (t, J =9.2 H, 1 H),

7.40-7.28 (m 10 H), 7.17 (dd, J=5.6, 2.8 Hz, 1 H), 7.05 10(m 1 H), 6.40
(s, 1 H, 514 (s, 2 H, 466 (m 2 H, 3.68(m 2 H, 2.91 (t, J =5.6 Hz,
2 H, 2.79 (d, J =4.8 Hz, 3 H, 1.27 (s, 9H; M (ES1l) mz: 692.2 (MrH+).

Asol ut i b 6-(3-t - 1-5-(3-(2-f1 - A-(.2- I

Car banoy paARHS: a B ReRl B PR sty i BN 008 B Himol) were

571 SHMALID S DRI i) ) (P
was reated w % % wet , , . an r aci
(88% 0. 6ON¥HUre Was sirpadyat R¥far §%§’m-t Mwb‘ag? K%@%%m% asé@&?‘in@g‘ for 90
mn and fig¢gEQtnt RHQMENCBLAEE0 9428 P hf ThYRLEHM hixniFB WARBRicenthiR

filtrate was concentrated in vacuo and purified on silica gel to provide

1-(3-tdrt ]:ib wegup-and (purific@ by silise gelrshenmeatemeptiyrio prayide Yenzyl fi( byl
1) - 3- (2- - 4. , 42 ny,
L% yi ol O Boiptet - LRI EE BRI AL (D B RERMLETN 72 T

provi de 1-38dihgdroisbgripdling-2(1H)-carboxylate (95 mg, 42% yield). "H NMR (400 MHz,

(et hyl cariS e Bo0gP 0k BTty BuP 54 BT e @ YR o
MHz, DVBSO-WR), 88209(t,38= 0lrHS 1 B), AK0-7281Gn, (19, H)) 737 1d8 JH5,6, 2.8z, 1IH)F.05s, 1 H),

8. 80 1 8.5 vood = 0. , . t, = 9. iz ,

7 26- 1054 e 30 5 1400 534 .2 B b 3 15 388 b2 Iy g 6T R e
7.05 (m ; Q4 1 1.%7 @DHE ] . 603, | obscured by H20),
3.09 Et, ?*Emg?gd’ﬂz,“gﬂﬁs?”%’.17%‘7‘?33“)?M§%E?§%,69§2i§@ﬂs ?su 9 H)?/ NG %ES
) miz: 558.3 (AMtHH+) solmiapl € 8f Usi Béhzglener ag-(Irekttadyl A-(3E2Tbote484 (80 ny,
0.27 rrunol), Exanple Al .30 (0.18 g, 0.68 mmol), tri tg’yl am ne (30 ny,
030 rr undEthiEAPeIpPYT- Ay TR0 PSRBT SO BB b o yi el

1- (3-ter t - il d¥discknd ot 0 1H)-cBrvbAYlat F(ﬁ%%ﬁ@ls i) 8 nkedahblU@y @14-was

(2- (et hyl car bano ridi n-4-yl oxy) phen rea which was treated with 3M
HC1/ Et BAC treatediytith 1% Pd/OHERYeswigts 7‘{ mgslﬁ%mnm@%ag‘r iferindg acigf#R %4, H kil 4

DVSO- d6) : 7 .9 16 1H)4, : 1H),
8.79 ( o m 'gTI%{P; 1yt g‘%%&%"’%‘%@?"g‘“&g m}iﬁf’t érhs@‘i%‘%ﬂ‘ﬁ %‘rdrﬂme Deprofig? %ﬁlstfpn’r " H)

8. 22 (br mwashing férv@id (Mithnmetladp]. BherfiliBte(whd, codeenRatdd iravmdud andipiifiedids) | 7. 37
d, J = 2.4 Hz, 7, 34 J=.9. vl 19. , ,..b0. 4 , 1H),
8907 (. i st fg broyfge T Mor iy ¥ puckBbigrfisoqpinb By Tyt o0 19

Exanpl e 4:yIFo-(2 fisedotd-{Pinatiyl EaxteaityhpRtdif 8-y 133 then @) 36k @auhy, 3606 Fidd).(1. 0 )
were 10 added Exanple A2 (0. 083g, 0.3135 m"mlé and 1-net hﬁl péE){JOl fnfl ne (2.6
mg, 0.43 i Fanmgpquet Weptreatsd witlaquseus Gl Q@d M V-85 mb) & okidg il e(C-takPuighl- was

d ' ol | iz01- -4 -to which 3M
Ir-lgrlr;)\éte OAgn?f’%&ﬁh?ﬁ%#g@%ml ;ﬂﬁgﬂ;ﬁ%@@%ﬁ%@i&gﬁ?lﬁrﬁ)@ﬁ x? ur eI \(/:vas stirred

at RT over(meginicartfagioybpurifing-hexinheaylireas bydroghderide. h 'HTNMR (46Q iMHzZni xt ure

. reby oy
ot ract oo m LT BRY BRSSO IRt SR AR KD S0 I LBRRIE 1 i
sat’ d. NaHBOB=(57 Hi,)|, F)B0X((, Ik 9.1l 151 Rd6-0 24, 4dD)i 882 (I SO 6, 2.8

consenss atgg L YARYR, FH0HS ! Gl WAL R4S UBPLY 03 86 (Phibbsoured

y1) - 3- (2- f byEs@); 3.00 2 ( P OHE.SEK) Moy B+ 5 0ity; 31)| D2y {sphenyMS(EAN@BR: ny, 49%
yield) as a white solid. This was converted to corresponding HClL salt by
reacting witm & 04 0 20 Min dioxane, 1.0 eq.). 11-1 NVR (DMSO-d6) 8 9.17
Ls, 1H), 9.13 (s, 1H), 8.99 (m 1H), 8.56 (d, J= 5.6 Hz, 1H), 8.23-8.18 (m
2H), 7.96 (d, J= 2.0 Hz, 1H), 7.72 (d, J= 8.8 Hz, 1H), 7.58 (d, J= 2.4 Hz,
1H ), 7. 49p{fifiple ST Gsifly pdnebal Hotholi A, Examide BA480 J,% 5b76nméh SEfdmplé . 7. 24
(dd, 3 = 6.0, 3.0 Hz, 114). 7.07 (dd, 3= 8.8, 1.6 Hz. 1% 6. 47(s. 1H)
2.81 (W J(0d 84, 9.68mmgahy)triethylzmnipe (300mg,: 0. 3smmelmand PPRA (874me.20.30mm0)), 25

were combined to yield 1-(3-tert-butyl-1-(quinolin-6-y1)-1H-pyrazol-5-yl)-3~(3-fluoro-4-
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Exanpl e 5: Using general nethod A Exanple B4 (80 ng, 0.27 mmol) and
Exanple A6 (99 ng, 0.38 nmol) were conbined to provide
1-(3-tert-butyl-1-(quinolin-6-yl)-1Hpyrazol -5-y1)-3-(3-nethyl-4-(2-(nethylc
ar bamoyDpyri di n- 4-yl oxy) phenyDurea (149 ng, 99% yvyi el d). NVR (400 MHz,
DVMSO-d6) 6 9.08 (s, 1 H, 8.97 (dd, J =4.1, 1.2 Hz, 1 30H), 8.77 (q, J
4.6 Hz, 1 H), 862(s 1H), 8.51-8.48 (m 2 H), 8. 20 816(m 2H) 7.97
(d, J =8.9, 2.0 Hz, 7.63 (dd, J = 8.5,

5
4.2 Hz, | , 6 (d, J =
708 (m @y my%caéagnéoaﬂpﬁdwa%ﬁéﬂ% e g %gafsd] %fﬂz e
Hz, 3I goeazb/gﬂmtg O'Bﬁdg% gs mcgaan((szs Phgty8% wnoﬂm;«mmom&mm%» 18
0. 4gpmml§ ﬂ&br%kéﬁglg IGA@’ 0“%18990%9@ S’IW% éhg’o%?@ §§p8$’%V| deg

(1 (3- tlert (Y56 1z, 1H),842(brm 1H), 8.33 (brm, 1H), 8.22 (brm, lH), 7.91 (brm, 1H),
qul nol 1 n

yrazol ca bann | pyridi 0 2-fluoro
pheny@re&%ﬂfi dﬁ?ér%@e”(‘bﬂ%b‘)'lbnglﬁ%“&reaﬁﬁz %yl‘g’ﬁ( Ij?ﬂ;é}%%ﬁ )%?)9 55 (s,
1H), 9. 27 2 8. 8. n;’;ZH) 8. 46
(e E??_?ﬁ'ﬂ& ) éﬁ”%v Jé_%lécﬂ J65%2h'§ 3#)“)1 318(55@1) Iﬁé((z f 5
J-92|—|z$54];!-§M+ 04 (dd, J—84 5.2 Hz, 1H) 785(s 1H) 752(dJ—2.4
Hz, 7.32 (dd, J= 11.6, 2.4 Hz, 1H), 7.24 (dd,J= 6.0, 2.8 Hz, IH), 7.05
(dg, J—88 1.2 Hz, 1H), 6.50 (s, 1H), 1.33 (s, 9H); MS (ESI) m z: 540.3
(MrH+) . 1Bxms m)i eTd a sExdopbeEREmpIR BRO(0g,32G, nBOmmm»mmarprenlAgre(ess my,

neat o0 ov bl Brpmate 4500 e 0 apiiPaha "o PIRORES BB Al & e

extract edThé ifixtfleOhi I(e@teli al 8§ (Ilc)venﬁlght Gﬂblédﬂgﬁ@é)emmmaﬁmmeaﬁeadue was/acuo and
purified by silica gel colum chromato (EtOAﬁ/?gxan ; (%)tal n

1- (3- t er t dissalyed-in M@f@lﬂr(ﬂyﬁlfﬁuﬁtoy"ﬂ)mll%a QE@/AC was a

5 y1) - 3- (3nd L0k ke (WRISHEAT RP LR, Roifbred Bpbkails ey 3 Fhe sol i d

was treate (2 equiv.) to obtain and
1-(3-tert Ibmteﬁmmll -nfiggirmwhy epngenjrated to-dppesgABluteg with sat’d. NaHCO; (7 mi) and

2 S S ST TG g e o

(br s, 114NaHEME7 by, FhO (114) andBbide (b drikHMeBas onemntsated tyacug@al 8.3 (m

7.92 4 d 11.6
0 7592 bty Sl ool o o ntodo iy 1
1H), 2.88 y()fkr(ZJﬂucr&4$2{iﬁeth?lb§rbariho)'dgay('lSm-éQH)JXY)b@iWI(EEI(30 g, 39%53361;12 ( MEHH) .

Exanpl e 8°  Us d t 178
5 30 S0 AuRBI saidh e & oA pomep b B erogdias S sb Y Rt En b o1 b
0. 4022?‘*‘63'1\&1&/@5&90{%@?de@‘131@§0 f5loay Cmpgnsqbrlmas 99 (A,

( Et 0AC/ hexanes) and pufified a second tinme " col utm chr omat ogr aphy

( Elt 0Ac/ CHBGHZY, £o58Hz1H),18.33:8.18 (15,4310, 7.861(d, ¥- =5?- Q B!Z( Hi)( B721kd.rob§ Hzdi In 3
2-
(DL 0ash o HGHRORLT ILRE AL TS QPE T o b g g RR g Bte

J = 2.8 Hajp), B24@d .5+ 6D:3.0 B, 3H),(77 (ﬂH-lJ% 8:8, R6(HZHIH), 6&7354H)1¥281((#)J2H) 5
8.24 (dt, 1H,.J =0 n 1H J =2.8 and 6.8 Hz), 7.22
(dd, 1H, I‘&E-Ze’*&nh%i% QHMS@%T? g%ﬁz ‘\%g-ﬁ = 3.2, 4.0 and 8.8 Hz),
1.73 0s, 1.34 (s, 9H); M5 (ES1) n z: 6202(|\/H H+) . The materi al

fromthe preV| ous step (0.0486_g, .0.078 nur AM HC1 i.n.di oxane (5.0
m) were doampicd Hsinggengal m%%%%@%&&%ag’t 2Qme Saa“d%“m‘ ‘

A6 (99 mg, 0.38 mmol) were combined to provide 1-(3-tert-butyl-1-(quinolin-6-y1)-1H-

pyrazol-5-yl)-3-(3-methyl-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea (149 mg,
99% yield). 'H NMR (400 MHz, DMSO-ds) 8 9.08 (s, 1 H), 8.97 (dd, ] = 4.1, 1.2 Hz, 1
30 H),8.77(q,J =4.6 Hz, 1 H), 8.62 (s, 1 H), 8.51-8.48 (m, 2 H), 8.20 -8.16 (m, 2 H), 7.97
(d, = 8.9, 2.0 Hz, 1 H), 7.63 (dd, J = 8.5, 4.2 Hz, 1 H), 7.46 (d, ] = 2.4 Hz, 1 H), 7.32
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10 honogeneous solution. The m xture was heated overnight at 40 C. The
conpl eted reacti on was concentrated in vacua, dissolved in MeCN H20, frozen
and |l yophilized to afford

1-(3-t-butyl-1-(1Hindazol -5-y1)-1H pyrazol - 5-y1)-3-(5-(5-chl oropyridin-3-y
| oxy) - 2-fluorophenyQurea (0.0475 g, 103%yield) as the bis-HC1 salt. 11-1
NVR (400 MHz, DMSO-d6) 8 9.14 (s, 1H), 8.95 (s, 1H), 8.43-8.42 (m 1H),
8.34-8.33 (m 1H), 8.20 (s, 15 1H), 8.00-7.97 (m 1H), 7.88-7.87 (m 1H),

7.70-7. 67 1 0 5 e 27 (m
1H) , 6.81(%5“7'7“%07 "-Zﬂ% fy ggﬁ &y %Hz 155, 73866%&”1\/5&&)@5{)82%{ 520. 2
(MrHY) . Exgpple (91 BRi2W3 @, pnson@ﬂumaHa,rmoogoasH)t 03B Mpie MS (ESdamgt:e B7
(0.300 g, 0.550 2Q nmol), Exanple A10 (0.138 g, 0.577 mmol) and DI EA (0.115
m, O. 659 el Mﬁﬁe?e conbi ned and purified by flash colum chromat ography
(Et OAc/ hexanes) to afford terthbutyl
6-(3-tert-butyl-5-(3-(5-(5-chloropyridin-3-yloxy)-2-fluor ge yl ).urei do) - 1H
pyr azol5- 1-Exppirde 4: dUsipele drecsduicriariogausyio i yanple BoFW%PPLe {‘ ég 043604

yi el d) as (4900 Wy rifold © floRie (8 St Bidi-1.8. 36 (s,
AT Y gg'agaﬂ%nﬁgnemo 4ok ay%@r&e & oW 1@ &h@ ;836 (s,
(m 2H), Aq@foln-egl)¢H- pmol 57y123(4’ (&zarbmomdlrewm} ?éluemhe €36, 46 (s,

1H), 4.63 ’ 9
185 (s, dhgtiotpefitedd ook Sadide, R OMSGHTe osd [Ty baT A S 00
reacti on (ZH)QQ@O ¢, JO= 4.8 HmyoH), 815600540, 22H) 8449 (BIC1=i92 Idz,dﬁan&n 6ldd=n) were

conbi n it 0 d 0 £

honog ‘}gé ﬁ§)§21§(e h/'g) E&ﬁ%ﬁe{a ggd,&wﬁﬁﬂégf onz(Z:Eep ?a éH?n vacua,

di Sgol Ved 7b85 Meﬁl%y H20, (deeaemH@,nd{)I 7.9pdd, rzed .6,0.4HE,0H), 7.24 (dd, J = 6.0,

1- tert-but

te'grahydr(ﬁ%béuﬂﬁb%% @Qy{)’ &1 13 gy S5 30 6. SH), 53 Al MBFESRIMZ - yi oxy)

-2- f 1 uor oplhg ra(é}ﬂ?a (76 mg, 89%yield) as the bis-HCl1 salt. 11-1 NWR (400
O?E% 8 (brs, 2H), 9.26 (brs, 1H), 9.22 (s, 1H), 8.42-8.41 (m

1H) 8. 33-8. 32 (m IH, 7.95-7.92 (m 111), 7.60-7.59 (m 1H), 7.42-7.29

(31 ol 2 Bl oy 4, e e oSt 55
Exanpl e 1CIDIEA6(7ngng; Orﬁt)anmdl)r\eeramaxhbngedjm EMS&(armﬂ.)eanmheﬁxchquBng@t 60 150 g,

(])_' ?glf m;g:,%; %pd ter as adéezd 65% 1]9)1a1% the mlﬁt%rerrvrvrgsl gxtractreg wcft%rg{bﬂ.%ctSt O1ddf ovi de

(2- (et hyl gy, baﬁaquglsogl) Neoheatitied) Dh%&ﬂO) aﬁd(ﬁ:ﬂiﬁdpbpp&llealgénwnhmm n- 6-y1)
- 1Hpyr azol - 5-yQurea hydrochl ori de gt %2‘V3( el.d étl jlégl Od6)
9.36 (s, 1¢omajogrgphy, éﬂhem t%oté%n(ldﬁ set-bigtyl 1 yguingling - 15k e

1 3 JG - -4 /The soifd éa?ed9 2 He,

1:3 é%cgz £€9133 -1 fﬁx @o-kl%z (ééﬁﬁélaﬁlrﬁ?pﬁﬂin dylo&yﬂ;hbﬂ@l)uﬂdd)Hz s évdstr p.2 b

8 4 4.8 Hthh ] 0M7HQ12(2(equwjio obtainjapd lf(m)tert-butslil -{qunolips- MD:IHleGaZOb 8 He,

Z ég %?ng (?[iﬂ)uor% lﬁ%g?%“’_%’m i’f%"ﬂgl-&gll_é()qglien% u d%y\?gocglogﬁe (%.'Z'D 1?_1&6 45 (5

( ESI ) 1 z: 3B4§ich){ MERYR (ESXNBIze DMSO-dei &ridy2 (tpv, d Bt B(bam AHh s (brmo, Exarrpl e
1, Exanpl ehlg)ég 6%9%1?15\;?1%80533&5, 28 ok)s @NXAIPC A% 4 12138, 974 @n38 mol)

wer e conbi
143- ety - 1M qi3BQld, 762 8 Land bz, A1) 7.67 i) HEB), 682 1(8,uor 64444, 2H),r6¥& @3y | car bam

QP B AT SN e S g )
8.87-8.82@\pp,ﬂ)H) 8.53 (d, J= 5.6 Hz, 1H), 8.48 (d, J= 1.6 Hz, 1H), 8.38
(d, J= 9.2 Hz, '1H), 8.25 (dd, J= 9.2, 1.6 Hz, 1H),

Example 8: Using a procedure analogous to Example 1, Example B6 (0.178 g, 0.335
30  mmol), Example A10 (0.0840 g, 0.352 mmol) and DIEA (0.0701 ml, 0.402 mmol) were
combined, purified by flash column chromatography (EtOAc/hexanes) and purified a
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25 8.14 (t, J=8.8 Hz, 1H), 7.95 (dd, J= 8.0, 4.8 Hz, 1H), 7.43 (d, J= 2.0
Hz, 1H), 7.31 (dd, J= 12.0, 2.4 Hz, 1H), 7.19 (dd, J= 5.2, 2.0 Hz, 1H),

7.05 (dt, J=8.8, 1.6 Hz, 1H), 6.44 (s, 1H), 2.79 (d, J= 4.8 Hz, 3H), 2.64
(g, = 7.6 Hz, 2H), 1.25 (t, J=7.6 Hz, 3H); M5 (ESI) mz: 526.2 (M-H+). 30
Exanpl e 12: Using a procedure anal ogous to Exanple 1, Exanple B3 (0.195 g,
0.441 mol ), Exanmple AIO (0.111 g, 0.464 mol) and DI EA (0.0923 nm, 0.530
nmol ) were conbined and purifi ed f| rst by flash colum chronat ography
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30 mixture homogeneous. After 2.5 h, the completed reaction was concentrated in vacuo,

dissolved in MeCN/H,0O, frozen and lyophilized to afford 1-(3-tert-butyl-1-(1,2,3,4-
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Exanpl e 16: Using a procedure anal ogous to Exanple 1, Exanple B3 (85 ng,
0.19 15 mmol ), Exanple Al13 (42 ng, 0.19 mmol) and DEA (55 ng, 0.42 nmol)
were conmbined in DVMSO (1 nL) and heated overnight at 50-55 C. Water was
added (50 nlL) and the m xture was extracted with EtOAc (3 x 100 inL), dried
(MgS™), concentrated in vacuo and purified by silica gel colum

chromat ography to obtain 1-(3-tert-butyl-1-

(qui nolin-6-yl)-1H pyrazol -5-y1)-3-(2-fl uoro-5-(6-nmnethyl pyri di n-3-yl oxy) phe
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nmet hyl am 0 L) was placed the crude sul foxide/sul fone m xture

(0.61 g, 2.2 15 nmol) with stirring overnight at 40 C. The m xture was
cooled to RT, diluted with ethyl acetate (25 washed_ wi 5%citric
acid (25 rExampladyy Msing aqescduicsmaloetsiia Esample %ﬂ%xaamlle g?? FF@PS( 0. #E dri ed
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646((%1) @%@)Gl(hr m 1H), 691693(hr m 1H), 7.32-7.37
(m | H), 7.94-8.05 (m 2H), 8.23- 8.33 (m 2H), 8.40 (d, 1H). 8.48 (s,
1H), 8.98 (d, 1H), 9.19-9.21 (in, 1H), 9.43-9.47 (hr m 301H), 9.68-9.73
(hr m3011Exanfle 1ESUsing aZpro&ﬁﬁreZau@lVEM)to ExBrwhpl . Expple B3 19195 prbdddur e

anal ogous to le 1 | e (46 ng,
0. 20 T unorolnERBrels A1TtTR 5 0 wimn ) M B e, o BRRRS) $4d)°, G
obtain 1-(2-fluoro-4-(2-(nmethylam no)pyridin-4-yl oxy)phenyl)-3-(3

i sopropyl -1-(quinolin-6-yl)-1H pyrazol -5-ypurea. The product was treated
with 0.100M 5 ag HCLl solution to obtaigyp

1- (2-fluoro-4-(2-(nmethyl am no)pyri di n-4-yl oxy) phenyl) - 3- ( 3-

i sopropyl-1-(quinolin-6-yl)-1H pyrazol -5-yflurea HCl salt (52 ng, 48%
yield). I'll NWVR (400 MHz, DMSO-d6) 8 9.17 (s, 1H), 9.14 (brs, 111), 8.98
(dd, J= 1.2, and 4.0 Hz, 1H), 8.50 (d, J= 8.4 Hz, 1H), 8.42 (brs, 1H), 8.20
(d, J= 2.8 Hz, 1H), 8.17 (d, J= 9.2 Hz, 1H), 7.97 (dd, J= 2.4, and 9.2 Hz,
1H, 7.91 (d, J= 7.2 Hz, 1H), 7.64 (dd, J= 4.0, and




10 8.4 Hz, 111), 4 (dd, J= 2.4, and 11.6 Hz , 1H), 7.07 (dd, J= 1.2, and
8.8 Hz, 1H), 6. 60( J= 6.4 Hz, 1H), 6.43 (s, 1H), 6.17 (brs, 1H), 2.95
(m 1H), 2.87 (d, J= 4.4 Hz, 3H) 1.27 (d, J= 6.8 Hz , 6H); M (ES!') m z:
512.3 (M#). Exanple 20: Using a procedure anal ogous to Exanple 1, Exanple
B10 (0.13 g, 0.314 15 rnnol), Exanple A7 (0.086 g, 0.346 mmol) and DI EA
(0.12 m., 0.69 mol) were dissolved in DVMSO (1.5 nL) and the m xture was
heated at 55 C overnight to afford 1- (4-(2-carb
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yield). il(M4VR (400 MHz, DMBO d6) 8 9.35 (brs, 1H), 9.13 (brs, 111), 8.85
(d, J= 2.0 Hz, 1H), 8.74 (s, 1H), 8.35 (dd, J= 1.6, and 8.4 Hz, 1H), 8.25

(in, 1H), 7.90 (s, 1H), 7.74 (d, J= 8.4 Hz, 1H), 7.71 (brs, 1H), 729(|n,
2H), 6.46 Eﬁ,mle)4 Msﬁaga(q;ocaiurammlcygpps B.HExalﬂpEG Example 831)(01ng92§5

1.22 (t, J= 71) ExampfqéHA’.lZ I\@3 (n%gl 2)25m mmo % f)%ﬁ%4 mg, 0.50 mmol) were

25 combined and purified by reverse phase column chromatography to obtain 1-(3-tert-
butyl-1-(quinolin-6-yl)-1 H-pyrazol-5-yl)-3-(2-fluoro-5-(6-(hydroxymethyl)pyridin-3-
yloxy)phenyl)urea TFA salt. The residue was dissolved in 3M HCI and co-evaporated
with isopropyl alcohol (3x). EtOAc was added to the residue and the solid was filtered,
washed with EtOAc, and dried under vacuum to obtain 1-(3-tert-butyl-1-(quinolin-6-yl)-

30 1H-pyrazol-S-yI)-3-(Z-ﬂuoro-S-(6-(hydroxymethy1)pyridin—3-yloxy)pheny1)urea HCI salt
(40 mg, 34% yield). "H NMR (400 MHz, DMSO-dg) 6 9.15 (brm, 1H), 9.05 (brm, 1H),
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Exanpl e 24: Using a procedure anal ogous to Exanple 1, Exanple B19 (150 ny,
0.329 mml ) and Exanple A2 (94 ng, 0.362 mmol) were conbined to provide
1-(3-tert-butyl-1-(2-methyl quinolin-6-yl)-1H pyrazol -5-y1)-3-(2-fluoro-4-(2
- (met hyl car bamoyppyri di n- 25 4-yl oxy) phenyQurea hydrochloride (113 ng, 60%
yield). 11-1-NWMR (DMSO-d6) 8 1.33 (s, 9 H), 2.79 (d, 3 H, 3.00 (s, 3 H,
6.49 (s, 1 H, 7.02-7.04 (in, 1 H, 7.19-7.20 (m 1 H, 7.30 (d, 1 H, 7.45
(s, 1H) 8.01 (d, 1 H, 807-8.09 (m 1 H, 8.34-8.37 (m 1 H), 8.50- 8.57
(m 3 H, 8B6Bbrh, 8H),(882 (brr) 1HP 31O (bieh, 2H)18.03 8n 200X 9.90 Xk H), 9. Blbes, 1 H);
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et her (10 Edampldh?: 3Bingch pvasedord dnatvigeat foyExfaniple &} Earmmpladon@d3 wig b.set her (2

n) a ar edt af f or 3-tert-but 1- 2,3.4- 10

te%raﬁ@drdﬁ%‘fﬁl&u ?)'PP]ﬁ‘gﬁgﬁ Tﬁz8;?&%’5‘%65&“9(1#%?Q’,O%%c?%”(’EWDdWFF% yl oxy)
henypur eaohpiic Gl DMF @2 RC) ¢ fakid - 0 -yl 1H- MHz,
levsoy 86) 601%28 (s, 9 gl),@) og 3. SSG?Q%IO&& (Y(gin(%]iﬂ-é ylg H pﬁ%%](s%ﬁp 4.28-4.30
(m 2 H), 6.33 (s, 1 H, 7.23-7.24 (m 1 H), 731734(m1H) '7.39-7. 47
(m 4 H, 7.63-7.67 (m 2 H, 7.77-7.78 (m 1 H), 8.52-8.54 (m 1 H), 8.59
(m 1 H), 893 (s, 1H, 9.42-9.43 (mO2 H), 10.16 (s, 1 H: M5
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15(ESI) m(z: 527.2 (Mrll+). Exanple 28: Using a procedure anal ogous to
Exanple 1,. Exanple A35 (95 ng, 0.428 mmol), DI EA (158 ny, 1.22 mmol) and
Exanple B3 (180 ng, 0.407 mmol) were conbined to give

1- (5-(2-am nopyri m di n-4-yl oxy) - 2-fl uorophenyl)-3-(3-tert-butyl-1- 20

(qui nolin-6-yl)-1H pyrazol -5-yQurea hydrochloride salt (102 ng, 48%yield).
[li NVR (300 MHz, DMSO-d6) 6 1.31 (s, 9 H), 6.46 (s, 1 H, 6.65 (d, J= 6.8
Hz, 1 H, 6.91-6.94 (m 1 H), 7.32-7.37 (m 1 H, 7.91-7.94 (m | H),
7.97-8. 003( (3methyti, (2 3meByRaB8mb)pylidid-4-yBxBbhéhyBdreanil 94 okd, , 738 J6lH. 39 (m 1

gi) 668(:5- M&W%g’@%@% m1¥1ﬁ)9975@§13§‘%1%1m&$@ b!‘}? %@?}e 29:

Using a pL r oygnt I Dg4H68 mMmol )
and Bxanpl gﬁézi%% Pldl")‘ﬁg@@ P%{),@Sﬁé&@%ﬁzﬁ) Eﬁgége)lr?g(gB%fquﬁwngJ 9,@“1

0.1.03 mB#)Hzdrd, E6atidid e §-3 4t Her b )745 d, J=2.4 Hz, IH),733(gidJ 8.9,

|1S(()gr g%yﬂ Zg{hlﬂjop:zﬁ (ﬁ ]Qx%/gl%r lHlj ﬁ? ’rzg}gg ?83 £%é }é?,’ z'foé% lé{s)’ a

col orl essZﬂBI(d =t 4.3 A H)e B s, t3eH)t1028:(3h ﬁeséﬁol‘ld,iﬁﬁ);l—]@i (E&NtmAby536act i ng

w th HCl1 Mln di oxane, 1.0 eq.).NWR (400 MHz, DMSO-d6) 5 9.19 (s, 1H),
9. 09-9.08 873(d J =80 Hz, 1H), 8.60 (d, .1= 6.0 Hz, 1H),
8.32 (d, 1:24Hz 8.27 (d, J-88Hz,1H) 8.16 (t, J= 9.2 Hz, 1H),

8.10 (dd, J= 9. d J= 8 d J=
2.8 Hg 1ﬁy‘amPle§:§ w%@ éﬁef~@%9 4|~§ A rogipl) was aé%ﬂﬁ(tﬂaHZ‘H“”’ggfeg"a? Hz, 1H),
7.05 gd, adg (9452mg,22 87 Egnolld cH 14515(1$1L?EX&1'1'@ the 200k Was Hred &1 THe J= 7.2
Hz, 6H); M5 (ESI) mz: 5 508.3 (MtH4 | e 30: Using a_ procedure

anal ogous Mi¥umwaspyashad with sshpiated Bsdlpmdm@rbonaty (@532Gpbd and bring GQaHpl e A29
(0.158 g, Q c%(?%é@?ﬁ 8.11& %(V&Eﬁra@éa'm'vga@ tb@qe%@QS% . arﬂu') foRtn, which pf&eftd N

presence o 1. 36 nunol provid
1- (3-tert bout wiixtire( qﬁlﬂm)lslulfplc@ﬁr yid) scﬂlﬂalpyraaiovhl& y"@)i -@ed s (13- ([t &N but yl di m

o). ARRRTIGERGS Sl e bigyinds 4R GRRIhG it (g S P 0

7.65 (lm Bhi)ol) \theatuﬁdgiovaimght&x 48°@. e mﬂﬂﬁ)rgvﬁse&)wcstp ROLiluted 8@h ey, J :

471 (s, hate bl sy oty o sig bl Sty plen gieationiey By iH) 541. 3

(MtH 4) . 3 )And otitkd (ZSrlan dried (Na;SOy), concentrated in vacuo and unﬁed by reverse

3-tert-butyl- |in-6-y1)- | -5-y1)-3- tertbutyl dineth
1 9111 oxpharbt PPPpERaT 8. ik Lo oo BpreRtghea-pobyvgnidndo ol )

in THE (280 d’éﬁ%&&%ﬁé&ﬁhmtt(boﬂﬁé'%d/}yi@ldw MslE81) Mu’éOialstd @'y, THF) at RT

for 1 hour. Water (10 was ad e sep arated solid was filtered,
washed0wi t h Wainepl\@ﬁh(?dmlédvaﬁ ®laged Exawple §3 él@dnér%éﬁﬂzmm(ﬂ) DIEA (139

1-(3-tert- ut ylgel - (HS}HJ) ol 18- 6?,_&31 i %Eﬁaf) &?%enéxyéib} rréﬂlg/%ynaﬁ) in-2-amin

fl uoro-4- (hy r oxyne hyppyr hen rea te so
(0.090g, ®iftaoysaettit) acid IshINKFO( #@D O MBik mr@MEO"ﬁﬁ)mB&u@]waSbmamedlﬂ) 508°(D7 (dd, J

= 4.2, 1 = 8. J = S5Hz, 2H),
8.18 (in, ozwlgh%lt_l%:l} dslagg v&é& %@rl aﬁet?_t& (7:)’5 E'i) waﬁ%éd w1t1:1)’ 9% citric acid éO n-ln_L|Z), H)
saturated sodium bicarbonate (50 mL) and brine (50 mL), dried (Na;SOy4), concentrated
25  in vacuo and purified by column chromatography to yield 1-(3-tert-butyl-1-(quinolin-6-

yl)-1H-pyrazol-5-y1)-3-(2-fluoro-5-(2-(methylamino)pyrimidin-4-yloxy)phenyl)urea (93

mg, 49% yield). 'H-NMR (DMSO-dg) 1.31 (s, 9H), 2.54-2.86 (br d, 3H), 6.46 (s, 1H),

6.57-6.61 (br m, 1H), 6.91-6.93 (br m, 1H), 7.32-7.37 (m, 1H), 7.94-8.05 (m, 2H), 8.23-

8.33 (m, 2H), 8.40 (d, 1H), 8.48 (s, 1H}), 8.98 (d, 1H), 9.19-9.21 (m, 1H), 9.43-9.47 (br m,
30 1H), 9.68-9.73 (br m, 1H); MS (ESI) m/z: 527.2 (M+H").
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1H), 7.63 (dd, J =9, 4.4 Hz, 1H), 7.22 (dd, J = 12, 2.5 Hz, 1H), 6.99 (m
1H), 6.93 (d, J = 2.5 Hz, 1H) 6.82 (dd, J =5.7, 2.5 Hz, 1H), 6.48 (s,

1H), 5.40 (t, J = 6 Hz, 1H) 4.50 (d, 25 J = 8 Hz, 1)132(s 9H); M5
(ESI') mz: 527.2 (MtH4). The free base was converted to hydrochl ori de salt.
1H NVR (400 MHz, DMSO-d6) 5 9.31 (brs, 1H), 9.23 (m 1H), 9.07 (dd, J =

4.2, 1.6Hle) 8.70 (brd, J = 8.3 Hz, 1H), 8.65 (d, J = 6.8Hz, 2H), 8.32
(d,J:2Hz, 827(d J = 9Hz, 1H), 8.22 (d, J =9 Hz, 1H), 8.09 (dd,
J =9, ?Eylﬂin lé“fb Ukinga f)ﬂﬂedu;e ana?o oﬁs% Eiambié')l, Fﬁaﬁﬁﬂg B37(8$|iﬂ gHp, 7.34
(d, 2.8 H 7.12 6.48 1.32 (s, 911);

(ESI) rﬁuzwl)d?zmmlf E@QWE,OE&@WIMSPIE&@?@%O 6?6&1@&119'@?%%&4 us to
Exanpl e 4, m@m@éﬁr@ﬁo é&alﬁq @8- (AR EnyiP3.03- 0. 98

mmol) in presenc pyrr ol |a|ne z’cata tic a I?‘were conbi ned
t o af f or d idopfspyl-Il {quinelih-§- yl){lﬂ-lgpxraquﬂ-jel}wm)"lﬁymr@ﬁmt was Eeated with 0.100M

e e

1-(2-f1 uonﬁmﬂaﬁﬂi-(ﬁm&@bﬁ@p&llH-pyrazol -5-ylyurea HC] salt (52 mg, 48% yield). '"H NMR

ol oY i e BRI ELS, Vit Sl RRL DY B9800 7 b3 A0 Bood Tivel o)

11-1 NWR (M(deksmﬁ) 83429(5955 anSMﬁXd J= 08 K5, 1H)B.17 8d,96= 6cbdHz,J = 1.6,
and 4.0 Hz, I—% r 1 8. 17 (m
10 o5 T 0% 4t T 2. 8eamad) 2 Hap ity 91 Gk 10 D07 60 (@, JH A0, adgs ¢
\6]5_6411 ﬁgdarssh i}z41111527311;d)id 17:?2?4 @ﬁ'djiléﬁzz ﬁ—l) amb 4, 2—5%2 (a;,w)&s ﬁz%ﬂ%m 1H)
ﬁZH) 6&{) 91 6(6fi((d1ﬂ)=6@Hon4h64§E® I% Q57(lus u«a % 12211356%:7 (QEnE:SFHﬁéEhngA
y |
Exanpl e B%) E%@ZL ) M@:’#@g (0. 16899g 0.678 . mmol)
rrbdt ffdlSttbtllH—

:Nrenrga(zzg[ 1:%; vei din 12()%1% y rlagoly X()"R,ﬁ’{i:é an %lléa %rj %I n-4-ylo
o 257k e Al Sl e B RE S AU R A E L N

t o corisesamndi) nExHﬁﬁlesm t(o b86 rgsaa@uﬁ ﬁﬁmhﬂ)tahd I-HQEA( (b 2 ML, 0.6% ﬁmain)ewerk 0
eq.). NMR (400, Mz, 20. 9. 48 (s Héll-l) 9.13
(d, J= 1. ligsplved [ DM@%@ S(IaL) and-thg mixfge Wafrﬁ)eateé at4§5 %‘aovqmglzt tg afiprd 1IH) 8 26

(d, J= 2.Qq -,car%ki}mgé%.@d?n-ﬁ é@&ﬁmﬂlﬂ)wphegyl)@g( Ethgllﬁgqum%hﬁ% ﬁl&zHJ

1H), 7.32(dd, J= 7 0’5
(dd. J= 9.myrazel-Bybprea (0988 & 54% xlgld ks was, wvwd to FyrespRdirRie] -wltﬂ)y 529. 3

b9 (100 meSHEFCHE (0} BRRaBE T b, RN UMD B B PP O o

DI EA ]ngl;m 49183955(m{]mpls)90m,r£~<3mm5nm 864|edfjo=ﬁ 6.6 Hz, 1H), 8.43 (s, 1H), 8.21
o opy @ T B DS AR R EE St g %l%ﬁiaﬁfﬁ%?@ﬁé&%rérwz The

product \A@S{tvg@mﬁj\uw ml—ﬂﬂaIEFUbflO(ﬂHCJa%'Zj 1touaf i 9.05 (d, J = 9.2 Hz,

&

1-(2-fl 6- h d th
30v1 oxy). Bh@mq%@, L A B GEDnPs 6= J D AHRME £BPD SV EIRda m esy!
ate salt ((%H*)

25
Example 21: Using a procedure analogous to Example 1, Example B3 (198 mg, 373
mmol), DIEA (121 mg, 0.933 mmol) and Example A21 (117 mg, 0.448 mmol) were
combined to yield 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-5-(6-
(methylcarbamoyl)pyridin-3-yloxy)phenyl)urea (140 mg, 67% yield) as the
30  hydrochloride salt. 'H-NMR (DMSO-ds) & 1.30 (s, 9H), 2.81 (d, 3H), 6.45 (s, 1H), 6.81-
6.83 (m, 1H), 7.30-7.35 (m, 1H), 7.43-7.46 (m, 1H), 7.91-8.02 (m, 3H), 8.19-8.21 (m,
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ng, 65%yield). NV\R (400 MHz, DMSO-d6) 5 9.11 (brs, 1H), 9.10 (m 1H), 9.06
(m 1H), 8.65 (d, J= 8.4 Hz, 1H), 8.34 (s, 1H), 8.25 (d, J= 1.6 Hz, 1H),
8.21 (d, J=9.2 Hz, 1H), 8.03 (dd, J= 2.4, and 9.2 Hz, 1H), 7.91 (dd, J=
2.8, and 6.4 Hz, 1H), 7.75 (dd, J= 4.8, and 8.4 Hz, 1H), 7.58 (s, 1H), 7.30
(m 1H), 6.75 (m 1H), 6.40 (s, IH, 4.61 (s, 2H), 2.92 (m 1H), 2.32 (s,
3H), 1.25 (d, J= 6.8 Hz, 6H; M5 (ESI) mz: 513.3(MH+). 5 Exanple 34:

Usi ng a procedure anal ogous to Exanple Bl19 step 2, Exanple A2 (1.00 g, 3.83
ol ) and1ﬁ)%3’¢8ﬂ3 Impetdsyds&eﬁbnm@bhqmn@;91013130(;@ 119, 4.28 (b, ol ) were
conbi ned to_ qi trichl or oet

2-f1 uor o- AHQ%{%tW}Mér@ﬁWF)WQ@WA yl oxy) phenyl carbamate. M (ESI)
rn/z: 436.0, 438.0 (M+H). A solution of Exanple 1328 (57 ng, 0.213 mmol),
2,2,2-trichloroethyl 2-fluoro-4- 10

( 2. ( met hy Examplerd?y | Jsne 4 progedarednaloghyste xpmpleoh BxamplelBit (9g25@, 9281 nmol )

gcgrrl?ll ght %ﬁl@) F‘tq‘ﬁ i’treaéto)ogb\r/g ﬁu@'@d%ﬁ ?)O{IH %ﬁgolgéd?@? ﬁ%@?o\e\eh?d to 60¢

2-f ugr;) ézrgﬁr%eylpﬁ‘&ﬁrhwymwam}opb?nyﬂ)eﬂ (ﬁ-mlgll‘oldb@q)]mhbmtﬁt]yt)phhe/ﬁal tee (- t200( zng)
warmed to over ni reacti on was_di e e c e

m) and 5%@?@9?@8&9@3%2@"@513@? Wé{(&l\@%%dé)"gp%g%g has: éﬁ%&#ﬁti@‘? washed
Wi th satugqated; §egi wif) Riooqd, bﬂ:n@b&Hz(, 28),18.94- 8'91521% JH)E8. 604, 19,2 Hj m;
(Na2SO4), concentrated in vacua and puri f ﬁé chr onat otgzr aphy

col um, W@W(Et@bﬁﬂzolﬂ)‘ﬁ@ﬁdt Vi szlrde&éﬁ'S 1 E‘u?-H)algéB fdd <3- 1r@ver se

phase 4ch was
treate ilft;B %5 ?ygdrﬁ%qgiom dde @ m. an(]d;%?(%[? ‘act ed ﬁil—g ﬁZWHZO acetate
(2x 20 uﬂ_=)56W&d@;h@@(ddr@aﬁl&lﬁﬂtséli),\héﬁi@%)méﬁﬂ&&@@@iﬁ) concent r at ed
in vacua and treated with 4N HCl/di oxane (0.1 nL) to afford
1-(3-tert-butyl-1-

(qui noxal ixafpleld3: 1Usiy raam&edﬁreyahh}o@oﬁsztofmm;ﬂe 4; ERargptBY (Sanpatoy | ) pyri di

n-4- yl oxy) phenypur ea hydrochl ori c ac 2% 11-1 NWR
(300 MHz, Ti5vEh- éf/?éa"a’ lo Adg ($% mgg O30 ‘SDI@APU‘*‘C O‘E%“Eiyn ﬁ’k’ﬂ%‘? 100-7. 05
1 2 W dind hken -7.65
(mH), 15) , Ogééééi%%r%]éht(zﬁbo e t&'d))taml .‘_ﬁ-ﬂZora& Uﬂzetﬁoﬂg%yn in 9y16)f53)% 7:/3'1)—3m ; Hg,m

8.97-09. 03(3( wpp@pﬂ)l -(qyinpgn svl) lHﬂ?)VTaZR)SS Q’E!EF? Hﬁlzsaltdég%(ﬁ/we By arthl e 35:

Usmgaplmgg t | @nl 5)(@@}3 4 0339 30
nmol ) and Exarrp e A27 (0. Ogﬁ) EP? @6’{9 ﬁ{) 9] ip)}}?’eg?ﬁ(ég %fQ(QHZ }( 124 m.,

0. 710 mml8)74v(1e,r1é{)c&ﬂb(dded=tb6 eehﬂ@r‘ldﬂz 1H) 825 (m 1H), 7.90 (s, 1H), 7.74 (d, J =

1-(4-(2-( 4-M 2

fl uor ophe# @Xé%@%?é@%@@%,f%@% r?b{)(x SZ-IH?[431I-€-qurg Z0 Z’g-H))&jr e(ds’(o. 112
g, 632 asH), 1.389h(sfHH)t bap(t, J & Nialdz dbthSt(@SI)txﬂchr:e(Mﬂﬁdl ng nmesyl ate salt
by reacting with MsOH (1.0 eq.). 11-1 NWR (400 MHz, DMBO d6) 5 9.10-9.03
(m 3H), 8.63-8.52 (m 4H), 8.26-8.20 (m 2H), 8.03 (d, J-= 3.6 Hz, 1H),

7.78-7. 70 Hx@mptd4: Usidda pdbcedlire dloBolizto Eiainple/l, Ekaﬁqﬁ@BINlS@hﬂg, 08204 (S
1H), 2.95 (m SD rn/ z:

549.3 (M-AmOD @Eﬁl@lsé& (Eﬂza}%ppé6%2@0§‘b“§$(§°’§bln6dk‘z %EOW%F%S 1 e A2
Eg r1718)7 gn&({gﬁq%ﬂgﬂhahrﬁélgjl&@%%l-gYﬁ) -k 3-fidere4- (L Ricihyiefamefyiagd i n DVBO
4-yloxy)phenyl)urea hydrochloride (113 mg, 60% yield). 'H-NMR (DMSO-ds) § 1.33
(s, 9 H),2.79 (d, 3 H), 3.00 (s, 3 H), 6.49 (s, 1 H), 7.02-7.04 (m, 1 H), 7.19-7.20 (m, 1 H),
7.30 (d, 1 H), 7.45 (s, 1H), 8.01 (d, 1 H), 8.07-8.09 (m, 1 H), 8.34-8.37 (m, 1 H), 8.50-
8.57 (m, 3 H), 8.85-8.87 (m, 1 H), 9.10 (d, 1 H), 9.29 (s, 1 H), 9.61 (s, 1 H); MS (ESI)
m/z: 568.2 (M+H™).

30
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After 18 h, the conpleted reaction was cooled to RT, diluted with brine and -

extracted 10 with Et OAc (3x). The conbi ned organi cs were washed with brine
(2x), dried (MgSO4), evaporated and purified by flash col um chromatography
(Et OAci hexanes) to afford the free base (84.1 ng, 22%yield). The free base
t hus obtained was treated with certified 0.INHC1L (3.1 m, 2.0 eq) to
afford

1-(1- (benzo[ d]thi azol - 6-y1)-3-isopropyl-1H pyrazol 5-yl1)-3-(2-fluoro-4-(2-(m
et hyl ear bmﬁmsdw & pragauRh ﬁﬁt% mél A, Bgathpre BY §20 ki, 098 sal t.
11-1 NMR (400 M ngda 594? Jﬂgog gﬁ gql@(q,\] 4.8
Hz, 1H), onmol)( Bxample A2G (8§ mg; 1929 smsé) (@d BIEA {1 16) 01&4) muglwered, J =

742 (a, 3oRR ) vigh, ] aRus hgalordlob Iyl i%&"%’?’ﬂg@ﬁ’(ﬁ 5 2

and 6.0 Hzsoptegy)- 17(quﬁﬁol(nd@m - 13-pyrazd-5-ydeachydraghigridty (621h8,, 40% yigld}.s'H- 1H)

2 92 (SRim isdidd §s Wi S sl hultys Sennlr b 2oets

0. 464 mmol)37 Exam)ﬂ 6%27&40(:&2111{)938674@34(@@@ )79an;d98 ga?rﬁNEB 168.18/n,m, 1. 02
and _stirred with ng, at 70 C. After

mol ) were conbined in (]%a Sé
18 h, the %nﬁﬁéﬂ@dlﬁ)eéép.(ﬁnl §-52 4o 48 §§7r@ 1R, Pdpel Gumen 1y P& (25 and

extract ed it &145&’91‘1),(1\@8(@51-'_% ¢oMPiedor gani cs were washed with brine
(2x), dried concen%rat ed in vacuo and purified by flash col um

chr omat ography (Et OAdhexanes to EtOAe to THF) to afford inpure product.

0 106 T PRI o 2 R REAMGTE MipREN TS BRRRPASE EXIRRIERO0S RN BTN L
gls . tS glevlg/k:lﬁal_l)_ﬁgﬂ ;B‘;]ﬂ(;m;prl]ﬂ @ISy(@riﬂ Blg, z)aftSiI mﬁmh@e@ gfflfﬁmed ad tprévides I-Qb(()hl n )edf \3/?8
Ry IR el s B R R LR RR G A = -

The conbi nepirelq0.288 §, MOYS. Msmgsmﬂ/atseda (NHHJ‘) ed with I\/ECN/ H20 and t hen

treated with certlfled01N HCL (3.3 q&to af
1- (2-f 1 uor o- 4- ( 1o(4-(2- Cyanopyridin-4-yloxy)-2- ﬂuorophenyl) 3-(3-isopropyl- l (qu1nohn-6-y1)-

(met hyl'SCfirltl?aH?MiHﬂG Iilﬂx'réh (6'1)2)13 gxty hf’ﬂ‘ﬁﬂ%i))anaﬂ i&ﬁ@@feﬁﬁ)(b 01%_%10 mtx%brlebenzo[
d] i m dazol - pyrazol - 5-ypurea (

(400 5 NHzere m@%)n NeQH16).3 bilo, Am)omtgn 1asc_et(1t9 (0 pﬂ) g, 0.0¢529 (mmol) 1yas 8. 76

608 (é, " foadt iy tﬁé@m}‘.ﬁ'dgg‘(’ﬁg Wi i‘eeﬁé‘bgﬁﬁ@z we”?ﬁ?g‘;‘?éﬁﬁ“ Try °°‘?‘p%tf (d, X

2.5 Hz 1 Hpactivn 9@s @ated Fith FBOA(1nml), Hasifiethy KbEXD;, ckird@ed with EIOAC 22x80and 5. 8

’ B 927 g)g?)‘}%dﬂ% @ Ly, ’é‘eﬁ?m%ﬂf@%rgfaﬂ%%z’éds erwﬁfhé‘?ﬁi‘ﬁ’bé‘ﬁ?%ol %28(51,5’ J =

6 8 H20 6Hdried mgso4)( &ﬂcanmaa in V02an( atifidd bﬁ&ﬁﬂfﬁhﬁgﬁﬁhy ﬂdengd genez-al

t hod A, l e 00054 0 16 g, 0.60
ﬁm? wer é%%% %ﬁﬂé%vh? %\Pr‘enievmé% bqomrogs? 1-(qum°1m-6 §l) 18- 9
a] pyridin- ;ﬁfr&nsér)m%@p(fomy 1g 1Ry LRED! as©uy whits-soRd.f THRI @udt-codverted to

corresponding HCl salt by reacting with HCI (4.0 M HCl/dioxane, 1.0 eg.). 'H NMR

(DMSO-dq) 8 9.57 (s, 2H), 9.36-9.34 (m, 2H), 9.20 (d, J = 1.2 Hz, 1H), 9.09 (dd, J = 4.4,

25 1.2 Hz, 1H), 8.74 (d, /= 8.0 Hz, 1H), 8.68 (d, J = 5.2 Hz, 1H), 8.35 (d, J = 2.0 Hz, H),
8.28 (d, J = 9.2 Hz, 1H), 8.18-8.10 (m, 2H), 7.92 (d, J = 2.4 Hz, 1H), 7.80 (dd, J = 8.4,
4.8 Hz, 1H), 7.32-7.26 (m, 2H), 7.05 (dd, J = 8.8, 1.2 Hz, 1H), 6.44 (s, 1H), 2.97-2.93
(m, 1H), 1.28 (d, J= 6.8 Hz, 6H); MS (ESI) m/z: 525.3 (M+H").

30 Example 27: Using a procedure analogous to Example 1, Example B7 (159 mg, 0.291
mmol), DIEA (45 mg, 0.35 mmol) and Example A34 (74 mg, 0.35 mmol) were

105



15( et hyl car banmoyl ) pyri di n-4-yl oxy) phenyCQurea (0.045g, 43%yield) as a
white solid. It was converted to corresponding nesylate salt by reacting
with MsOH (1.0 eq.). 1H NWR (400 MHz, DMSO-d6) 5 9.19 (m 1H), 8.49 (d, J=
6.0 Hz, 1H), 8.33 (d, J= 2.0 Hz, 1H), 8.24 (dd, J= 9.6, 3.0 Hz, 1H), 7.15
(d, J= 2.0 Hz, 1H), 8.08 (d, J= 10.0 Hz, 1H), 8.01 (t, -J= 8.8 Hz, 1H), 7.53
(d, J= 3.5 Hz, 1H), 7.12 (dd, J=6.0, 3.0 Hz, 1H), 7.06 (dd, J= 2011.6, 2.8
Hz, 1H), 6.96 (m 1H), 6.45 (s, 1H), 3.01 (m 1H), 2.94 (s, 3H), 2.70 (s,

. 3H), 1. 33céfbindd 6.t Hz,gited) ; WH:-b(uEﬂSI) 6H(3+ terBB&yBS{MH-Hy)ano-Ea(pyrpinMBQ: Usi ng

general nethod A Exa Ie B21 Q.11 mmo 0.082 ¢,
0. 33 mol yloasapéertyaﬁtﬁlc}rgﬂ%w éry %zﬂﬂ é;cpqowlaalg{;[ﬁnlg) GboRlae A g

25a] pyri di o Lel -Mg) Sq)ow : 468 PR, - 5-y1) - 3- (4- (2- car banoyl pyr|d|n 4-y
| oxy) - 2- Hkuoropheen Ojrfetfa (0. 0245 43:’2 ield) as a white solid. It was

converted to cbrCHsgotbimhg wasplas tel‘blgﬂtﬂefa(:%‘ieﬁ@l’wl‘ﬁﬂ31@ﬁym PewridiA- di oxane,

1.0 %é% 6 9 ’ d, J=

6 4 Z(Z:IS 1%%%%&?89&%@2?1 196 %_I}? 4= %@)gjé&?o(%u]nohge-ﬁ(lﬁg cax%mjha%tg (@9 (

8. 20- 8. 11 m{gn0. 13H)1mol7) QHCQ s{g) Mi@ bubibleéd irftol reagtiors ngxtape, wgd the solutumgw d J=

11.6, 2.8 Hz 2 1 1.37

(d 3= gpiptehighy igaliip g g shacn 53 g f @Ei‘““@@”nm%i‘ér%%"é D

E}r( oc efjur E Sa?lilzwgaﬁ uﬁasgﬁtzdgfatad‘rmﬂfh) dherEtampl)e m:gscﬂﬁ:%wmgcollgc@? bmﬁitr)hamd

a e ) r NNo wer e i ne royl de

am grc))pyrl avaphed. y‘I‘r’%ky)eﬂ‘QEf %o heﬁﬁ‘?l)‘f@ s’@%??‘b&ig'i "E'EWNOHZ#%‘ yl)-1Hp
lip5- t t 28%

z:’ leg)lf) 11 2 ﬁﬁ*/@Ris&ﬁﬁAfoﬂooﬁmm 2. Eg@/hsézbl &y@ 32(3 %‘aﬁ@k%ﬁﬁﬂl xyﬁp‘ﬁénﬂﬁlrea )

1 5 Hz, 1 hH}YOCISOHKQaC(ldrﬁaltl(GPi)m& Q3?(n9¥181d}16 H NMR £300)MHg nI]iMS(OrdM 1369(8,29 Hz, 1
H ’8 ;7), 92 gﬁ,ﬂazog’ingb?m gl%s?ek‘g 403(nﬁ)21q)7482% 4(§b(HZ 2-H)”>6%3'1'§ 1 111) H)zs "72453 (0|0|44J
(s, 1 H) (6, 1L B)(H3ll-7.34 an51 H) 723927 #2(m4 H), 7.63- ’9&7@3 2 12), 9977—757@21 (ch),s =20
He, 98. 2
- 11) W %L @ il kesokil { iyl of (190008.9.48 () 2 P16 FelS) 1 D7 md

1-(4- (13- arq'Emayz;isdiz.n{m-pry) -2-fluorophenyl) - 3-( 3-
i sopropyl-1-(quinolin- y1) 1H pyrazol -5-yl)urea (44 ng, 0.061 mnol

t heory) and pyrldlne( 37mm| in CZ st ed with
acetic anfy@mpiR28:oU @E@aﬂf_‘)ce Sgnqlr‘?ﬁ?luft i &F‘Hﬁ%\ﬁgsép? r 60 h
and then &%&NDM@félﬁe&%@mEﬁaﬁﬁg ﬂﬂdEzarPr%l%CBMVMg, Iihe'feﬁlganneeréayer vas

washed with water and brine. The agueoqus hases were back extracted wi t.h

Et 0Ac. Theowdived nied gb@gédﬁdz'ﬁﬂ’mgﬂm%‘*dﬁlq Z(ﬂﬂa@sbﬂ)yl) TehicEupded in
1964 A7 U0 I SRS G Sl s MO N
n- 6-y1) - 139Qyitkz BMIBD- VMrieal (szs Higé 44 626 JHeb 43 (AVR 6(846@, %Ms@ﬂ dé) 5
20 5351 (%mhé)mz%gjfg{gs{ 5%,, 40782 08 Prdy 7B 06 oD 15 848- 433 ot 19,
8.31-8.33 (m, ! H), 8.36-8.39 (m, 1 H), 8.45-8.46 (m, 1 H), 8.92-8.94 (m, 1 H), 9.18 (m,
1 H), 9.45 (m, 1 H), 9.66 (s, 1 H), NH2 missing; MS (ESI) m/z: 513.3 (M+HY.
25
Example 29: Using a procedure aﬁalogous to Example 1, Example B9 (0.200 g, 0.468
mmol) and Example A15 (0.113 g, 0.491 mmol) in presence of DIEA (0.179 mL, 0.1.03
mmol) were combined to afford 1-(4-(2-cyanopyridin-4-yloxy)-2-fluorophenyl)-3-(3-
isopropyl-1-(quinolin-6-yi)-1H-pyrazol-5-yl)urea (0.238 g, 100%) as a colorless oil. It
30 was converted to corresponding HCI salt by reacting with HCI (4.0 M in dioxane, 1.0

egq.). '"H NMR (400 MHz, DMSO-d¢) & 9.19 (s, 1H), 9.09-9.08 (m, 2H), 8.73 (d, /= 8.0
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0O =8.8, 224 H, 11-1), 7.64-7.59 (m 2 H, 7.21 (dd, J - 11.8, 2.7 Hz; -~
H), 6.98 (m 1 H) 6.65 (dd, J =5.8, 2.4 Hz, 1 H, 6.43 (s, 1 H, 2.93
m 1H, 2.03 (s, 3 H, 1.26 (d, J =6.8 Hz, 6 H; M5 (ESI) mz: 540.3
M-H+) . Exanpl e 41: Using as procedure anal ogous to Exanple 4, Exanple B25
100 ng, 0.30 mmol) and Exanple A. 30 (74 ng, 0.30 mml) in presence of

met hyl pyrrolidine 25(catal ytic anpunt) were combined to afford

( -(2- (et hyl am no) pyri di n-4-yl oxy) - 2-
f1 uor Ophenyzlnﬁs(e%r(usm%wzl 111)(93& (&)Jl:rrﬁﬁyll)mlkb@ d, 9208, s%rzyiﬂ}nsqa (70 ng,

45% yi el d) The product was tréated with nethanesul ?OI’]IC aci d afford

1-( 4 (2-( ét, HyA SdHgob by il i(dd At DRyA-4 Plzf 1)o7 §Biddhy £) 8.6 4.4 Bz 1H), 7 7 (d,

yror a1 AR 0b e SR B b o BRGSO, R B, o7

(d0, 3 = U-692muHE, D6 ASTHLDR ADGHLIY, 1338 I F Ha A, 95 BT s, 1H).
8.17 (i, gl l,95 (dd. J=2.4, and 8.8 ke, 1M, 7.8 (d, J= 7.2 He. 14,
7.63 (d ii nd 8 4 Hz, 1H), 7.33 (dd J= 2.8. and 11.6 Hz, 1H), 7.06
(m 1H). 6.61 (dd. J= 2.0, and 7.2 Hz, 1H), 6.41 (s. 1H), 6.13 (brs, 1H).
3.23 (m aii)amp?eﬂﬁ UBihg hlﬂ}oceaurz&nﬂﬁgou@h'ﬁ Exdmphk 1| dExalpl6 B3 (2 g6l)4531. 13 (t,

J= 7.2 Hz, é:b 5 Exanpl e 42;. Using a procedure
anal ogous %Olé@éﬁﬂﬁxém?k ﬁ%ﬁ%l%s BQO(‘ W%)W@ree@mhmi)m%%ém)eﬁtmo (214

0. 763 |
”!% (qui nol‘’n- V\%geﬁﬁ-%%o& EMDWF%Q?@%P d;?olvédtf"}jbuw A auiR SR 0P
- et hytlo1 Hepyiy ar lyrabolPpYys-di(a- (ﬁcryibﬁwbtﬁ?‘%@déﬁamét&?ﬁpﬁﬁm el d). |1
NVIR (400 Mz, DVBO-dO) 5 9.00 (s, 1 H). 894 (dd J =472 L 1H)

8 59 (s, Tubjoph&ylbreqd6.12g, 4398 yild)10'H NMR{4001MiJz, CRCI9 § 6 OZI(basBlIEI), 1

7. 1918(50 %fﬁ)é ?Léa?ﬁédlﬁh%%g% 3%4%21@‘1‘19?%? 47‘1130”?&%99 & 55%5#% 111),

7.27 (dd (Hrd-J896)Hz21H) fdzzs (BdH)Tli zliftzdlﬂ)lé%séisa}gzmd(hb 1HS, 991@ J =
8 8 Hz, [%) 3@1 1 H, 3 (s, 3
. 2.92 ( ), 1136r()5 9 9{556% 9H3~ 9-65 (516&)51\’(S(£ESD /zpod MBS )H) |v5 (ES') rn/ z:

559. 2 j6MrH+ 5 I 3 i

Exarrplg B3 %o 97*115'55"%*3 g%%nﬁ’o&ﬁ b%%dqésﬁl%lﬁ%lgsﬁﬁgmg 15 HBRAE

presence (bf-lthilEﬁthlylsllﬁsmﬁmeﬂﬂl)nﬂldmﬁy)loxmi*ﬁéhl@mwné)drqadodﬂngIOd9 mm01)
1-(2-fl o, r

yl (()xy) pﬁen@IﬁFgnggwg%H%égy zéqwqglllnhx@%f ﬂh& B]yrl;%@o?t I%T Kﬁrlehé)ur(o. 4319,

48% 20 yi éVatgr @9 ml) whistaddaebébnddthe Istpanated salidvesd Silered) washedewjth mhtargndesyl ate

3. 8 6608 0 @vE destliiet bbdu 199 st BV e Gy oL e B 05
(dd, 20= Hudro- Q(ﬂﬂiﬁaroxﬂqh&myﬂpﬁﬁhr( %ylokyﬁ)hénﬂ)ul’ﬁ asldwhitd s818 (05090¢H1%7. 37
(dd. J= 11.6, 2.0 Hz, 8 (m 2H), 6.41 (s, 1H), 3.50 (s, 3H),

2.92 (m ]yi@ld) bHMs@O(BM)—Iz IDMBD 661) 5&017(b% HH), 86M)(dd, N 4.ESL.$ Hzp2H), 25563. 3
(M+14). Exanple 44: Using a procedure anal ogous to Exanple 4, Exanple B26

(100 ng, @.309bridl)8. bk, BrBHc(dABL S(SEZ aY), 80182@n, 2] 7.97 (ddpd esh3diz, of

N- net hyl rold gi.n C 0 n o)

T YOI Qe o Rk o ALY - 45T ROTRSS R, %68 .
=2.5 Hz, 1H), 6.82 (dd, J =5.7,2.5 Hz, 1H), 6 48 (s, 1H), 5.40 (t, ] = 6 Hz, 1H), 4.50 (d,

25 ] =8 Hz, 2H), 1.32 (s, 9H); MS (ESI) m/z: 527.2 (M+H ). The free base was converted

/-\AA_N

to hydrochloride salt. 'H NMR (400 MHz, DMSO-dg) § 9.31 (brs, 1H), 9.23 (m, 1H),

9.07 (dd, J = 4.2, 1.6 Hz,1H), 8.70 (brd, ] = 8.3 Hz, 1H), 8.65 (d, ] = 6.8Hz, 2H), 8.32 (4,

J =2Hz, 1H), 8.27 (d, J = 9Hz, 1H), 8.22 (d, ] = 9 Hz, 1H), 8.09 (dd, ] = 9, 2.3 Hz, 1H),

7.75 (dd, ] = 8, 4.5 Hz, 1H), 7.43-7.37 (m, 2H), 7.34 (d, 2.8 Hz, 1H), 7.12 (m, 1H), 6.48
30 (s, 1H), 4,77 (s, 2H), 1.32 (s, 9H); MS (ESI) m/z: 527.2 (M+H*).
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305-y1)-3-(2-fluoro-4-(2-(isopropyl am no)pyridi n-4-yl oxy) phenyl )urea (59
ng, 32%yield). The product was treated with nethanesulfonic acid to
afford

1-(3-tert-butyl-1-(quinolin6-yl)-1H pyrazol -5-y1)-3-(2-fluoro-4-(2-(isoprop
yl am no) pyri di n-4-yloxy) phenyQurea inesylate salt (63 ng, 93%yield). 11-1
NVR (400 MHz, DMSO-d6) 5 9.03 (m 1H), 9.00 (s, 1H), 8.98 (m 1H), 8.54
(brd, J= 8.4 Hz, 1H), 8.35 (brm 1H), 8.17 (in, 2H), 7.97 (dd, 5 J= 2.4,
and 9.2 Hz, 1H), 7.86 (d, J= 7.2 Hz, 1H), 7.66 (d, J= 4.4, and 8.4 Hz, 1H),
g g3H§dd Eﬂamgl% A @é?ﬁ’% ﬂ-ﬂn‘o@edﬂ%@ aﬂélﬂ)gou; tcpﬁxa(rhge 4llﬁx:anﬁﬂe6ﬁ2§ gﬂ%éﬂ)@ 4, imgg
(s, 9H), mn1<8) e@ﬂ EzmneleoAB& (0 Qﬂ)g o (nmyl)) lmplzesensgmf Z‘Jiﬂvﬂ%)?yngﬁﬂl@(anpl e

45:. Us 0.15
ool ) ang BBESEEE AACkARANE Rt ETRY ubro- EATR R ikt G, O 1
(i ?g n?ﬂogl))xy?hmybmmomﬁ-limﬁmolﬂn -6- yll) ISH-pirazcg -S5-yhurea (0.26 g, 54%

e - razol - 5- -3-(2-
1 o or 1 751 Sherinorki®h Rl Fradd WAt ARGeieRitotle 54 55 sifvrd Moo t4% 6 g,
go% yi el dIls@ﬁqp@lladﬂhd)ﬁyﬁdiﬂ-mwdﬂy)pmylwF(ﬁ-@ﬁolpﬁiﬂ)yl-D-(@ﬂﬂidli&ﬁ&?jﬂm-dHﬂg/rmgg-l Sg essgISt
y reactin . 03-8.

ng with 15 MsOH (1.0 e%i),. 151 NVR (400 Mz Dlvrsogaé
m 3H), 8Dwse gessdate mlr@m@ 83 geldy (HhNMR) (@0 Mitz, DMSO5ia) 993 (3, 4 17,

1 P0G e o= B g b o 2 Ay 880, 20,
2H) 20 25 (s, 1BJIB, 17 Tmd BHY, 7,95Jdd, 7.62. Bizandi?l—il)l;iz VB ()d Jn’=ﬂ 6 le,gm, T63H+) . 20

ggg:g igi (154{)5'%8@3%@'1%#@” pr esence o%gi @(‘Hf qﬁ% %@Jm?rg?) and

Et 3N (44 224, and®72HAyH),)6.4lefse1 B 6100r(br, 116), aTSﬁdelH),29l (m, 1H), 2.30 (s,

thyl car badyi a3 %@)ldﬁéﬁyﬁp bt SHE S sy AR (a0 e,

DVBSO- d6) 5896(d J= 2.0 Hz, 1H), 888(s 1H), 886 25(s 1H), 877(q
J= 4.8 He 8 49 (d, J= 6.0 Hz 10 gg I-% 94 (dd,
J =313 aEamypb 3%, Using) genprab mathnd AgE lzmpleaﬁ £0. @643125 %Bﬁ mmal al((b J— 2.8
Tij 1H) E{gﬂpfedfb (‘g)‘l 68- {' @@'fk meﬁ) 'd?ere J:bﬁ'lmed %61' a(fféfh 1&)3 1t gutgﬂg-(ﬁ 3= 6 g
He, 6 ; s dezt).3- a]mdmafsm ZH(WZOH))'I) sm-@x@mn@mndw ziosy)sqoen’s. on of

vae added " SBIATSREP R o Skl Byttt YT WRE iy b QRBEB e B0,

over 15 mialt bylfesctingswitt HO! (400 M inrdionsms, 150 éq.). €H NMR (300 MHz DME0-G,) A

ot o 205 SN GBSt gt Brebbdud (0 wd & rlBhsa GraS ket ¥r et for 2

h at 0 C ganqaves 2et, aﬂt)esizcvv(é -5 045, (H).8.128. @Mm 4¥ne7ag'e£qm PRy tion was

cooled with an ice bath cautiousfy treated W th '3 M NaCH (70

n) to a {4 Ha=r2ﬂ;|HZoﬂHB73?r(édahué&952§é§Z éﬁi,ﬂa?@t(éé »6vrt5r§ E{B(ﬂ@ 1@2 3050 ).
Al l organ [oseiiao] n a brown oil
(2.58 9g), c\%ﬁ{\éﬁr%s con@? %ﬁﬁ g?gg ace n|tr| Eﬁ?%gﬁfgj 8.0 mml)
in isopropanol (15 mL). The resultant soI ution was heated to reflux for 28
h. ThéSreEtxainple:iﬁ XUsing a pasedwe eralogas éul Exampkdy &xadipleuB2 4100 mg E2DAc (30

ant bri ne"r50 A EXsrple ATnEk 508 bind S oAPY i el aniRd , 20 ™
m). The %mdmeartgaﬂbm (’Eﬂlﬂ)r@sl(ﬁflhﬁdvﬂx@%)hyl)@%%tﬂ&ﬁﬂwhﬂ)-BE(QU0 and

purified by chromatograph on silica 86| to prov

-4

5- ( 5- ani n&OBOPHEr k- (iRolip-S1l- Pioysagel-xylurpa £30 WE&%MWR}%HT@“@HW@ g, 65%
| d 1 6 7.61
2’![ el d). ?reé'ted\lwﬁh Gﬁ&%n%@ﬁm@'\@& & Qfﬁ?d g. (95ﬂuQ)PE!—5 Z6- kﬂy)droxg/sgt?n%ﬁ%?%ndln g'-) Seols

(M | - [SQ) quxg}phq:pyi)oh(S isopropyl-1-(quinolin-6- yl) 1H—pyrazol 5-yl)urea mesy]ate salt (23

5(5amno3 ut y oQi I , 0.33
mmol ) and §Ce 8r¥él Xi n’%“f@%‘%@k@%’ Id%)gbtfgl\(ﬁ@ ﬁ’al?dn ?H fgg% ed with
pot assi uMherH), Bidb @K ijes.4 3z, 1H), 8345Q, THDER RS (d,1ve= 1.6a%4, 1 HY) 0 IXHW € MBS
stirred 45 mn at RT. The m xture was diluted with EtOAe (30 nL), washed
wth water (10 nL) and brine 20 (2 x 10 nmL), dried (Na2SO»), concentrated
in vacua and purified via silica gel 108



chromat ography to provi de propan-2-one

0- 2-cyano-4- (5-am no-3-tert-butyl- 1H pyrazol - 1-yDphenyl oxinme (47 ng, 45%
yield). 111 NWVR (400 MHz, Acetone-d6) 5 7.93-7.89 (in, 2 El), 7.63 (dd, J =
8.8, 0.8 Hz, 1 H, 5.52 (s, 1 H, 4.87 (s, 2 H, 2.17 (s, 3 H, 2.08 )s, 3
H, 1.26 (s, 9 H; M5 (ESI) mlz: 312.3 (MrH+). _ 25A sol ution of

pr opan- 2- one 0-2-cyano-4-(5-ammo-3-tert-butyl-1H pyrazol -1- yl)phenyl oxine
(47 mg, 0.15 mmol) in ethyl acetate (5 nmL) was treated with 2 Maq Na2CC8
(0.67 nL) @dH) W@Beﬁ¥|2@|ah@99fl{%melélo(dﬁ5ﬁ—m&aﬁhéﬁHiWH) 7.75h8d,r eacti on

was stirred at RT. After di ti onal isopropenyl chi or of or mat e (0.1 m,

0.92 mol Y/ 74S, @mjd%ﬁHZAIHbr7I58r(S H8a7 80 émal H), $6/5r(Bh Al 6-4h(sotdx drotdee (0. 1

m., 0.92 I 0 Af ter
anot her h?ﬁzé'?‘?@qr %gctloﬁagng il ’tjedﬁ\%ﬂ%%?’wé%ﬂﬁ%@mgg hed with
water (10 nmL) and brine (10 nL), dried (MJSO4) and concentrated in vacuo
t o provi deExaneple 34:p Lbperyprocanivaamlogows!to Hixample Bi®step 2, Example A2 (1.00

0- 2- cyano4- 3- r,azol I i e 62 , 58 %
yield) thde LR o 2 R e °PP‘F%%H%%W§£%( edp meh. S5 7 7
(NHH+|) '5|'hﬁrﬂb&ﬁﬂr ape rgwe captmmhlerdeﬂ@m tzhmm}@as-ex(m?xstggtcap?ﬁlleﬁ)mgmgl éS = Iol)o,
Exa e an p i di ne ng, O. nmo

merrerpconblyﬁ%?ﬁ’lﬁ’r‘? ;;Ig‘be(“l %@%&M qg)@(é{ 6‘6erni ght. The reaction was
concentrat ed aﬂﬂs&ﬁﬂ&@hﬂﬂﬁﬁm &9 ni% - 020 Siginidie 2991—1&-@519%@#[‘9—%61%64-( 97 ny,
> 100% yield) as a dark foam m z: 599.2 (MtH+). The above urea

was di 1§so|(@é@eﬂlmlc¢rbwaﬁﬂbpyaﬁw 4 wbar)@hemqaﬂsaglarﬂ (@02 me10-23 mmeljand DIEAf t er 24
h, anot her(lfb,ﬁ I 6,843 RfnoB iVDREISAIELS ¥R wagpﬁeem& a&&fﬁe&w éddd‘&eﬂﬁga ntinued

for 3 days reactl oﬁ mxtur was“partitioned aqueous 2 M Na and
Et OAc. Thevasr gaﬂm I a;eatedwaswm]as headdmondi saZ,Z,QqnclIdM@eEyl wadhupreed®-br i ne,

d d (Na S pur,i siliga 0
cLlrgma'E ogr'ap legit §§l ?'Iy x?;{)t a|"'oaI"I’I F%énog P@ypr%megewgeéo c
1-(1- (3 amvam@nzwbd}easﬁmaweé dﬁ:tycﬂ.)wtﬁ-etm taedwémﬂnlﬂa pyd 8%0titrfe-ackb(20

e S L b S

Hz, 1 , BLBGnd Srind Eg mi),7 Hnécﬂ (NﬂaSB $ &m’égntraaedl'% vieupOatd pudficd 1
I—I),8.20(tJ—9 1) Cd” H),764753m2
H), 7.37 (Aromptegrsphy {5i-23 qunm,ngethE@Ae) 1109 aﬁ:@rds igpure pyroduet.15 (dd,
\(]d: ? S %e%uﬁ'ﬁcatlgm Ma rezergppl(agé clﬁ'oxlﬁ'hogﬁpﬁ;((f158'-2520ch'ﬁmn,§3!-‘ﬂ3%1\(/ﬁ20)lga|d)= a 217

residue which was treated with 1N sodium hydroxide (3 mL) and extracted with ethyl

20 acetate (2 x 20 mL). The combined organic phases were dried (Na;SO,), concentrated
in vacuo and treated with 4N HCl/dioxane (0.1 mL) to afford 1-(3-tert-butyl-1-
(quinoxalin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-4-{2-(methylcarbamoyl)pyridin-4-
yloxy)phenyl)urea hydrochloric acid salt (14 mg, 12% yield). 'H NMR (300 MHz,
DMSO-dg) § 1.31 (s, 9 H), 2.77 (d, 3 H), 6.47 (s, 1 H), 7.00-7.05 (m, 1 H), 7.15-7.18 (i,

25 1H), 7.26-7.28 (m, 1 H), 7.39 (m, 1 H), 7.65 (m, 1 H), 8.08-8.13 (m, 2 H), 8.21-8.25 (m,
2 H), 8.50 (m, 1H), 8.78 (m, 1 H), 8.97-9.03 (m, 3 H), 9.13 (s, 1 H); MS (ESI) m/z:
555.2 (M+H").

Example 35: Using a procedure analogous to Example 1, Example B9 (0.145 g, 0.339
30 mmol) and Example A27 (0.087 g, 0.323 mmol) in presence of DIEA (0.124 mL, 0.710
mmol) were combined to afford 1-(4-(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-2-
fluorophenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yhurea (0.112 g, 63%) as a
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20 4.7 Hz, 3 H, 1.27 (s, 9 H; M5 (ESI) mz: 559.2 (MH+). Exanple 48:
Usi ng a procedure anal ogous to Exanple 1, Exanple B9 (0.175 g, 0.41 mmol)
and Exanple A42 (0.097 g, 0.389 mml) were conbined to afford
1- (2-f 1l uoro-5-
(6-nitropyridin-3-yl oxy) phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H pyrazol
-5-yQurea 25 (0.129g, 63%yield) as a light yellowoil. 11-1 NVWR (400 MHz,
DMSO-d6) 5 8.94 (dd, J= 4.4, 2.0 Hz, 1H), 8.48 (d, J= 8.4 Hz, 1H), 8.31 (d,
J =8.8 H&rhué?cﬂa)n 8y ofiebrted to-citreBpdnidingtsylafe s2R by deacting-wih $4s0#] (110H), 8. 11
(d, J = 1H, 8.00 (m 11- 1% 7.91 (dd, J = 9.2, 2.4 Hz l?l_-(%, 7.63
(m 1H) “n BéH(I‘éMR (380 Ytz DMEOds) & Byip-9.63 Grn 3 B.63 B2 (g, 4. 868449 6. 46
(s, A LES! (MrH+)
(51 (1, EnBok et Ao 80, 1300 2 0F S0 an Ay OBt 10an (M1
6- yl) 1 Hepy2H)z 644 Bs, YEU2625 (@le,@@(smmmmuf 'ZA&ﬁzdﬂi)sMS/@@Urn/ZNEOH (2.0
tgewg gg Cl (0.131 g, 2.45 mmol) and zinc power (0.160g, 2.45
rrm)l) 243 d the reaction mxture was stirred at RT for 4 h. The
reaction mxture was filtered through Celite and washed wi th nethanol (30

et ween EEGABPIETS: dpmalBa b 0B oy drsnstat o By S0 Rt hase was.
washed w thy BiEA 0. é’ﬂ‘pm!m) 57 ﬂﬂo?dvér%&%e@ﬂﬁbmﬂﬁ@ﬂﬁn ah@dmfsa a’ilfTDGCd

1- (5-(6-am nopyridi n-3-yl oxy) fluoro henyl 3-(3-i rop
(qui nol i nAgtey 13 hi the Bagtiogr was ¢! 664931 dll&@%"gﬂﬂbg "d‘tf\ﬂﬁP‘i e foam
M5 (E

-fl fjo?gg)hg’ rlltﬁl%é%%((%g( it C)me%l %% éaﬁllcﬁga el&ﬁ‘p%ghédjm $rvd E%‘y)dnr%daz(olgS(Smypur ea

(0. 0495 gevdpofids zm’dqiu)lﬁwby ﬂaﬂs@lmdchrnmmmaphy CEt@ExF/hCJE@W)m gHongythe d| ne

0.49 m, 6. | dri de 66
Sdied, | T BeEhh vt Sotke TR M G atRRed s el ST RLARLE
reactl on \waN Heem:hed, mofea) @M%mmﬁo[M1wM yi)B-ismptopsil- WiI-tpbraEblOAc (25

The o ani ¢ | ayer wa hed 2 and dri ed
(|vg504) S0 Al -Cr AR R @’%Gf 913’ %@Y&Pﬁ%&g Bﬁfasp% b’[so At for d
1-(5-(6- a@t@l%ﬁi‘td%wﬂl m@w&tzomasé’-d@w@ (s 1H) 900 (s, 2H),881 (q, =48
fl uorophen 1) - -isopro %%gl nol i n- X - 5- yptir ea (0.0234
g, 44%yi &z} H)a§ 53(511,él=f§) %ohﬂi 3P s béﬁ{\?e} )eézf‘é Jor%%%ﬁéﬂtﬂ n§%esyl at e

It b t_l 0 8 10.54
?2 1H§’ rg@g gﬂg fli')5 9'(%&7359 2@%&883{3& Jmlg"\ﬂi @MHzPIV%@(d@)J 10.5

(d, J= 2.0.2Hmd mt@HzBLPB;L?(l&(ddH%zSandéOng 118, 1 (d_ﬂ@ , B= d72 @rﬁm@QS 8.02

5 37 o i GR Ty Ml g e ) 2, 2
3HS 20087(25HZ$I-D),M$(E&I)MZ SA63TVEHY, 6H): MB (ESI) mz: 540.0 (MH).

Exanpl e 49: Using a procedure anal ogous to Exanple 1, Exanple B24 (150 ny,
0.26 25 mmol) and Exanple A28 (74 ngy, 0.26 nmol) in presence of DI EA (90 4,

0. (52 mol )Eg\ﬁlﬁ{ WMdiﬂd;a }BQ3@(§ bov gl ( d;n(mzmho?] El‘,xample A2 (0.121 g, 0.464 mmol) |
6-(3-tert-but 2 uoro-4-(2-(1 yl-1H n-4-yl ox
y) pheny Curagd @%}MF—&%}%%%I Lg2 MOlhwﬁrecﬁolr‘gi’ GI@CIRZMgﬁC‘S ia@% %'%%c oxyl at e
(100 ny, @36 a?b@j)c Aﬁer 18 h, tie &nﬁﬂ’étéﬁ ﬂeﬁ’tﬂmﬁfwag‘é&ﬂb’d to RT, diluted with brine
6-(3-tert-butyl-5-(3-(2-fluoro-4-(2-(1-nethyl- 1H—pyrazo|30

4: yppy2si diand ¢chde4ﬂhEt@M(@)d6?wM§bwéﬂﬂmWﬁ washed iwithdrraies@¥i nol i ne-
2(1 /
ot 100 BRSO W lBaued o0 el bIkelE DMK EHRAE sbgriop il o
The sol ut i(BIOAwglsexanes to EtOAc to THF) to afford impure product. This was purified a second
filt dand t r at.edi t
et r ahydr GFORLEHB PIAGE §E o REBYPLOBroN (520 T4 T8 YRR TS J10 040 8, 1y - 11t
m az %:vs gagﬁgd) d82:¥ﬁ¢d3br6d1&t §10X08), BJS%IW@(ﬂSJ)rﬁme(m s, foBMﬁ]gil)@btﬂlzéﬁPnl ThRR ( 400
8.25 (3§, 1IFAH §a1t8_3550 gdb yas élSaOIV%GhEP ?gﬁ ﬂg@ Fb‘a}(kgi O%taﬁ% wﬁtﬂﬁfﬂl be“aq? 3 (
3H), 7.99 (m (%lb{)SmSg)?"oxG@ hl(_l)mhe %ﬁﬁema?ar@@valﬁ_b@ecaﬂteﬂ adaP ahl the bellds wasB& ¢ith 1H) ,

y O, m

3.84 (s, 3H) (m 1H), 2.79 (m 1H), 2.60
(m 1H), 1.25 (s, 9H); M5 (ES1) miz: 581.3 (M-H+).
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10 Exanpl e 50: Using a procedure anal ogous to Exanple 1, Exanple B29 (0.20 - -

g, 0.43 nunol) and Exanple A27 (118 ng, 0.43nunol) were conbined to afford
1-(4-(2- (1Hpyrazol -4-yl) pyridi n-4-yl oxy) - 2-fl uorophenyl)-3-(3-tert-butyl-1-
(1-oxo0-1, 2, 3,4- tetrahydroi soqui nolin-7-yl)-1H pyrazol - 5-ypurea (123 ng,
47% vyield). 11-1 NWR (400 MHz, DVMSO-d6) 68.88 (brs, 1H), 8.83 (s, 1H), 8.33
(d, J =5.6 H, 1H, 8.10 (d, J=8.8 15 Hz, 1H), 8.07 (m 2H), 7.85 (d, J =
2.0 Hz, 1H), 7.57 (dd, J= 2.4, and 8.0 Hz, 1H), 7.42 (d, J = 8.0 Hz, 1H),

7.31 ( br S, THﬁXZxﬂ The cﬁﬁlﬂmeé decantd, wcﬁf@ @orﬂe@n@atéﬂz dllﬂ{ﬁﬁ w1t§ I@éCI(L‘HﬁO a}ﬁ'ﬂlén 6. 65
(m 1H), 6.33 1H), &N é} 9H); MS (ESI)
mz: 581. 3tran\ﬂdH+ylﬂ1 zc@rt}fs@drrﬁll SHCI Lféﬁngmla po@@huf)eaﬁm dg@dbxor@‘*@(arrm e 1,

O O T R e e

(1 3“(4 4- § 2Z (mqiﬂhamtew—ylb[bbl:poyfmm—ﬂ-yz)hmﬁl-mg)‘ asube gqsﬂHEinpltLr i dOYR g4aCer i—, . (l))/o uty
yi el 83/ ﬁhﬁl"ﬁ‘lwé@ﬁ‘éé dil%/ﬁ) 128’?]4\}1 %nglgi)ﬁja(ﬁ 1@2§ 2@&3?& ]@@ﬁ@m rred
at RT for g5h@yrs.5.6He, m)lsdl aphvas.2f iz, 11eN),e3006 ([@psh el l\i\t)t’ﬂ9$(d)yl=23&‘HEate and

yr azol - a- Yo Gl SR8 T 52 B FEDE 9327 24 301 288 Y2164, 3. 4.

t et r ahydr of sQ@Uad04.6 mrzhu)t)’f arﬁ%qlz 2: &/Qﬂr@@}iicmyad 13 (512@) g (86%

| d 11-1 NWVR (400 b 1 ,921
Vel D Hid MR (100 M2y LOVED 0% &, 2o 3hatPhm a0k oo n e e

1H), 7184 &% b 5432 @14 (in, 307. 13(rn 1H), 710(dd J-24 and
6.4 Hz, 1I-§E, )6 37 séqlg§438(m 2H), 3.38 (m 2H), 3.05 (in, 2H), 1.28
(s, 9H) M5 (ESI) n12 567.3 (M+tH). Exanple 52: Using a procedure

anal ogous Exankplard8t e Uting Egeacrpl eefi®d lﬁ,lE@amgl,e B2B3B0.400blg) 020dmipodnmide B1O

150 , 363 re .ned and purjfi chro Si -25
E:ol um"lrr%J rrgl?’ﬁam ! /e )O %eﬁ%pb g v‘ie{/eelg 131 e@q% uoroH ﬂt}{ gn?%ohﬁ

5nmet hy1- 1I-ir]pyrcﬁxz64y=1)43—;sa:1)rpyylbn{-pyﬂz?{lmyﬁgmélmyrb)#&g(3_ elt gyl 1- (qui nol i 208 yl
e e o s el e 908 ) vl L0
6 46 (s, N@mnﬁeﬂ%&i@cgr@sﬁéﬁduﬂgdﬂ gla?e stk b?/treacﬂm{%vath_&{s%ﬁ{ gls() eti) M1, NMR65- 7. 68 |
(s,lH), 97-8.0 é 8. 22 , 8.40-8.42

H)
(m 1 (80‘5(‘)’1}83 oM %%)15%)9(1911(}@’548& (JrﬁGQHEi)IHDSﬁTQ( s/ = ZOIH)Z B, 9. 19

faflal (1392?15 %\@4@8};9%{ ?0%31%1& @08‘7( %)'?%@S{ﬂqol%)}? gﬁ%n(m e B10

(150 ny, OI8&3R HnrouH) %58 €d,conBi e, kmdmm(ad Jedl6.0y3.0 Ho1H),ch0@aklyJ €S| - 25

Toy1) 2 el B () 63800 1t & & MR TS B A I 01 - -y

yridin-4- 1.33(d,J=6.4 Hz, 6H); MS (ESI) m/z: 529.3 (M+H").

Example 39: Using general method A, Example B21 (0.030 g, 0.11 mmol) and
Example A7 (0.082 g, 0.33 mmol) were combined to afford 1-(1-(H-imidazo[1,2-

25  a]pyridin-6-yl)-3-isopropyl-1H-pyrazol-5-yl)-3-(4-(2-carbamoylpyridin-4-yloxy)-2-
fluorophenylyurea (0.0245g, 43% vyield) as a white solid. It was converted to
corresponding HCI salt by reacting with HC1 (4.0 M in dioxane, 1.0 eq.). 'H NMR (400
MHz, DMSO-dg) 6 9.26 (d, /= 0.8 Hz, 1H), 8.69 (d, /= 6.4 Hz, 1H), 8.38 (d, /= 1.6 Hz,
1H), 8.26 (dd, /= 9.6, 1.2 Hz, 1H), 8.20-8.11 (m, 3H), 7.96 (s, 1H), 7.48 (d, J = 5.6 Hz,

30 1H),7.23(dd, J=11.6, 2.8 Hz, 1H), 7.10 (d, J= 9.2 Hz, 1H), 6.51 (s, 1H), 3.03 (m, 1H),
1.37 (d, J= 6.8 Hz, 6H); MS (ESI) m/z: 515.2 (M+H").
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yl oxy)phenyOJrea as a white foam (78 ng, 38%yield). ill NWVR (400 MHz, -
di net hyl sul foxide-d6) 5 1.29 (t, 3 H), 2.09 (s, 3 H, 2.67 (g, 2 H, 3.91
(s, 3H, 6.47 (s, 1 H, 6.59-6.61 (m 1 H, 7.00-7.02 (m 1 H, 7.22 (s, 1
H, 7.67-7.70 (m 1 H, 7.99-8.10 (m 3 H), 8.22-8.24 (m 2 H, 8.30 (s, 1
H, 839 (d, 1 H, 853-855(m 1H, 9.00-9.03 20(m 2 H, 9.10 (s, 1 H;
M5 (ESI) rn/z: 563.3 (M+H+). Exanple 54: Using a procedure anal ogous to
Exanple 1, Exanple B3 (0.10 g, 0.23 mmol) and Exanple A32 (56 ng, 0.23

mmol) in auk} PRAR Equx 1c084d @3dig, 0.29
-(3-tert- %Sf%;} fe%ﬁﬁ%gpgﬂcgﬁué%l §)yroazol g 3- (5- (83 5

chl or opyr maal) 8nd, ﬂ?ﬁl%B@y@ﬁ p‘ﬁén9? Jpead) (wge rﬁjmb ot9|H§P¥} 3 @R (400

'f':,)z g’vggmﬁsg?op%a%ﬂdd@)a%omp@ @g) ﬁg?;so SpA ﬁ(cg{]ﬂhf}aéyjﬂl f%@l 33 82 (S

(m 2H), ¥)@%Fa coedamihated wittadd, zemhlqzoeﬂmngl (5¢.182 1&% yipkd)p. bi Nz‘VIRi 7. 70

G LA L R e e R R AL W(ESI)

rdz 538. @-n,(i\/lﬂb-l-lg)lo(t,a(ﬂmllez 559), USBfdd,d 9.0, Hizel BT 8Eh$ =t58 Bxahpl e 1,

ot csence. B DAL a8 3d0 Penb Ha Lo @R ER! £8 28 sy i Besdat? HRU & "
- (qui nol i R §313 (dd T RYs.8z0 1%; v H); 894 &; zmn_asi(i@ 2.0 Hz, 1 H), 2.94 (m, 1
met hyl pyri di n- 3- on hen]%)OJr ea 531\;3]928 7% eI d. il [ NVR (400 MHz,

DVBO- d6) 51)819211@,{56 i! 4 4 Hz, 1H), 8.74 (s, 1H),

8. 48 1 dof Ife2 a0 n 0 2.8 and
o2 Hgm H)A7%8§1%& fH)the 8 ng 1d§j4|:sza£1§ é@nﬁfm gidk -7 7786 Ftld:@l;l)éqs 3 an

: J=
8.4 Hz, 1prroisy129(c(mnolm-£ ﬂ)-@waazml-é -yl)grea 7(4¢i me, 1961 gnmel (téeorm)H)aﬂé 2.50 (s,

proceéu?g g‘ﬁ%{%gpo S §m)101 &/ql{ %@ &)(&%ﬁe)d%egé@ th@é&%@%éﬁe( )M]g 2

Exanpl e B@ai(, 2891@moN. G’dérmﬂdm) wasestiered dorbdOnte end theq)pmilwmd between EtOAc
g ﬁlé‘l f%n“%%ﬁ?«f%paé%a g ot bk dehed s P RGNS ThelglidoB 500 e
B 50, 454 PP epg Beck’ oltegrel iy E¥ad, g ytbfndopynilloogds dnd Bed 1, )¢

7.92 (dd (Haz'-S )0 corizedtravéxd, il viduo incBizurQﬁh;l b)ﬂ re:v@aea)haxb QhrBQatograpl)y ty.51 (d,
J =50 H, , 7.27 (dd, J = 11.0, (m L.H. 640 (s,
1 H, 2. 89»r<(vmde 114 (2-acetaml@pyngm-d6ylsxﬂz2 ﬂmf’hewﬂ)'(?ééﬂfjopfﬁpll SHBIONE Mt ) |
The foll o Xa 6 henes
157 %20 Gl SR ES e (RRE R BPNRL AR TNOR & T 8 M bea i
VO 2006/ 074,948), oftit l(ed He8®64 @82 BHBHI (imd 3Hpdi &Bdd (my4 H), 7.95 (dd, J

ot ranfr 6 Shaut 861 | BDCL S B0 TR 44 1 27 Rk ) S5 Am. 1 D)

E met Ey: carm)r(aagp.yls BN 1; yHc);@z)ao(rsgnyi?m%%a(f)ﬂ, 1%13}( gﬁg }(s, BuH)y l,;zf(ig(,zs 6.8

met am_no) qui nol i n - zol - 5- -3-(2-fluoro-4-(2-

25( me%/hyl &% B §p§§§1)6}/¥r]5)§033|@%{‘$henymyea 1-(1-(4-(2-am no- 2-

oxoet hY')m%ﬂw&ﬁnwgng'as)précédﬁfetmmé%&h&ﬁxmpwmﬁmﬂe)nﬁr(ﬁ@e fig] 0BO- 5- (5-f |
uor opyri di n3 Qurea, 1 tert-butyl-1 -(quinolin-6-y

1H pyr azolmmBoly Pyd%(mm A (B n(aaﬁmj ecd) Jit PREFFIE ety Mmednl pyrrohdgne
1-(3-tRrt é@a? éﬂt é.m()gl%ib éré ri'e)i f'o""aﬂ%’da¥ Q1R adinépyAdin-4-yloxy)-2-

di fl uoro- Qur ea,
1-(3-tert fhmtqp]heribf-l)(31:(321,s@rdpjtldt-animyﬂn-@r)ébﬁdﬂpmllwlfﬁryl)urea (70 mg, 45% yield).

2002 Ol L B et ich e fton e o @ et ULl instantl: BN Y PUT €2,

(1H i ndazdf- lex;})-Jz)ﬂddrbmyﬁﬁ)z Bl(3-EsopibpyB-(Ruddlines-vi)-BH{pyazoHs-yhBey | oxy) phenyl ) ur
ea, 1-(5- mesylate salt (71 mg, 87% yield). 'H NMR (400 MHz, DMSO-ds) § 9.02 (m, 1H), 9.01
30 (s, 1H), 8.97 (dd, J = 1.6, and 4.0 Hz, 1H), 8.49 (brd, J = 8.4 Hz, 1H), 8.37 (brs, 1H),
8.17 (m, 2H), 7.95 (dd, J = 2.4, and 8.8 Hz, 1H), 7.88 (d, /= 7.2 Hz, 1H), 7.63 (d, J =
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tert-butyl-1-(quinolin-6-yl)-1H pyrazol -3-yl)-3-(2-fluoro-4-(2-(nethyl carba
noyl) pyri di n4-yl oxy) phenypurea, 143-tort-butyl-I
-(quinolin-6-yl)-1H pyrazol -5-y1)-3-(2-fl uoro-4-(2-

(2- hydr oxyet hyl am no) pyri di n-4-yl oxy) phenyl ) ur ea,
1-(3-tert-butyl-1-(quinolin-6-yl)-1Hpyrazol -5-y1)-3-(4-chl oro-5-(6-cyanopyr
i di n-3-yl oxy)-2-fluorophenyl)urea, 1-(2-fluoro- 5

4- (2- (et hyl car banoyppyri di n- 4-yl oxy) phenyl1)-3-(1-(quinolin-6-yl1)-3-(triflu
or onet hyl )4.4,bd Byl akh,572.35Qdd A= 2.8, and 11.6 Hz, 1H), 7.06 (m, 1H), 6.61 (dd, J = 2.0,
1-(3-cycl 1- inolin-6-y1)-1 yrazol - 5- -3-(2-11 -4-

(2" (ot ny BT Aoy 5By bitath B0y 553 Yrpriahy a8, 20 252 T, 238 5 3,
1-(3-cycl qbzswljiﬁ(mm (5] mﬁctyﬁ%!zwwsﬁ;qhs?ﬁsmﬂﬁsé@sz 4-(2-(methylc
arbannyppyrldln 4-vyl oxy)phenypurea (3 -tertbutyl-1-(quinol in-6-y1)-1

H pyrazol - 5-y1) - 3- (5- (6- cyanopyri di n- 3- yl oxy) - 2-

1071 uorsophenl i isgA ukirgh bbbl kb BUEBithdil 1 SExhpr BPYo3 2, vy ) - 3- (3

-fluoro
(et hyI ammm))bymd dixsmple AR (P bh ergy IO)ZﬁSeamml)(\sere @pmbimﬂ yriDJME 13 D), -

y¥ oxy) pher R b, A SO RSB A TR BRI o

pyl-1- 1H-pyrazol- 4—y1)pyr1d1n—4—yloxy)pheny1)urea (278 mg, 72% yield). "H NMR (400 MHz,

(a0l no L S aBbieash BN s A B Fab 1 B tag Y Sy > (2

1- (3- tiet t -oertiy 1y iy, BHid-@Eag0 Hz5t H), 8.20 (s, 1 H), 8.15-8.13 (m, 2 H), 7.94 (dd, J = 9.1,

1)-1H pyrazol 2- am no rimdin-4-ylox hen
ﬁr)ea 1py 4 ,bg}/g)m(s1H),760(ddJ(85(41sz1H),746p3'J 2.3 Hz, 1 H}'n?y)p yP

anoy| py“%&‘ 14—860%21?{ fl—f)”PTPPh?'“ﬂ%H% { fy, %Y dOJZE(SCl'-&’]Oﬂq'BZ@ﬂg I3 (4 (2-

yl ) phenyf l'ur'ea, 1-{1- (1H i ndazo I SOpropyl razo
car bamoy| p=y5 7d2ﬁ1'1¢,i'lfﬁx§t§9@sﬂll-l)o3 &ﬁJfHQﬁ)H)) uPefm .1 H), 2.05 (5,3 H), 1.25 (d, T =

-(3-tert- g%§ %ﬁ’ :
yl) - lH-pyrazo (%H §§§ Jrlﬁglscarﬁarmy "pyridin-4-yloxy)-2-fluorophenyl)urea,
14442-15

(1:I6—1I-r bg;nr)glz ra[ggj;i’(?jl%” iJé ye) QTQC met h 0281? t]c')%]?r@{rﬁ? gar 08%183 (0(7%II n? éﬁn 6-y1)-
anoyppyr i dnﬂﬂola—an&@gy):wlqems_)({&s(o% 1.58 mmol} in presence of DIEA (0.61 mL, 3.48

'1_5?25 ?E%é}%@% A uqur(?fl_o I@[]ftzo?d- ){—%%-ﬂ}llc;'r_op)/ (r2a(zlor|netﬁylylfl-ll-pyrazol 4-yl)pyridin-4-

>yfllg urlgtipy [Lﬁ&@bplénw-)s:@.ﬁogfdﬁ%ﬂmmﬁm&zs (IR HONWER1-D3RL) PYS isid)- 4ayd,0xY) phen
1- (4- (2. c artidnasyd white shilid- B -was sryverted to casresprhiding ipesglatessalt dypeastipg with( 2- met hy

1o Con (TR DR 3F BOme S50 Bagso-d0d 2 8y 2o 0. - 88

(13E i?,s_opr o[y, 1?),(18:]511 -8.64 (1n; mys)zemw a0 8.65 Wduy e®.2, 2.4 Hz, 1H), 7.75 (q, J
- -|sopro y gui ho
1H pyr azoI 49‘!@) 1g)’(73‘€'4h§§t HSH 71{57(@‘:1 (“F'ﬂat1 Wi %&%)‘ngﬂ & ?\0&1(‘94 %ﬁ)y?ﬁﬂéﬁymr ea,
1- 3 90 (s, 3H), 2.92 (()m 1H), 2.33 (s, 3H), 1.24 (d, J = 72 Hz, 6H); MS (ESI) m/z:
yl)- 1H—pyrazo| 5-y1) - 3- (4-(2-'car barmoyl pyri di n- 4-

(3- tertbu 1Pé_q|nolln
onxy) 3 31 dhenypur ea,
1-(5-(2- anlnopyrlnldln 4- onxy)-2-fIuorophenyl)-S-(S-isopropyl-l-

(1 2( et Pﬁloﬁ%ﬂ 2.&1(1%&2 6%% ;prtnt; Ry éﬁ%l%?o&%%h%nple 4, Example B26 (100 mg, 0.29

4-yl oxy) phemyl) )and - E3mple px3d p{/5- thg( 6.9 muinbk) -i6 -prdspacetbhNrmeathyl- pyralidee,
1-(2-fluor0-5-(6- . ol

(et hyl car%%%ﬁé‘f IMOIT Fe 5omRined S HEd 1yC Aerr Bt b inglin-oryh- dHmyezeh- 6- y1) - 1
H- pyr @00l F-y1§81(2dluorb-4-(2- (1sopropylam1no)pyndm -4- yloxy)phenyl)urea (59 mg, 32% yield).
-(3-isopropyl -1-(quinolin-6-yl)-1H pyrazol -5-yl1)-3-(2-net hyl - 4- (2

(et hyl car banmoyl ) pyri di n- 4-yl oxy) phenypur ea,

1-(3-tert-butyl-1-(2-nethyl quinolin-6-
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5 _
y1l) - 1H pyrazol -5-y1)-3-(2-fl uoro-4-(2-(nethyl am no) pyri di n-4-yl oxy) phenyCQur
ea, 1-(4-

(2- (1H pyrazol - 4-yppyri di n-4-yl oxy) - 2-fl uor ophenyl) - 3- (3-net hyl - 1- (qui nol i n
-6-yl) - 1Hpyrazol - 5-yCQurea,

1- (2-fl uoro-4-(2-(nmethyl car banmoyppyri di n-4-yl oxy) phenyl) - 3- ( 3-

i sopropyl -1-(qui noxal i n-6-yl)-1H pyrazol - 5-ypurea,

1- (4- ( 2- cThb prodydtpyasitebated Avith mettpresulfonic acid to afford 1-(3-tert-butyl-1-(quinolin-

i 1 uor Oph-%rl)yfll-)i-pyragoei g_)sds)g (8%&0 4 iﬁﬂlsorll)%(p%’ amm% 131n- F)i'_l(géé' %eg)}lfl)ureay Qurea,

10(ben20[ﬁ4e];ﬁa‘t@§9 (63" dé-b?»‘%ﬁ@iﬁj thI\WIR%J PMIEBZ DMSD-¥) 59303 @, Fily 0v.00 4- ( 2-
(et hyl car banoyl ) pyri di n- 4-yl ox hen rea,
1- (4-(2- (1s-|.lﬁyr8@9,§dm4Hy|8}§g/€orcu = 4Hz 1H), 8.35 (brm, 1H), 8.17 (m, 2H), 7.97 (dd,

vl oxy) 53- YOS ANhROS WA, A8k (S TRPPHL; Tyl Ak (0118 ahdkAth Avya7.93 - 5-ypure

(1H pyr az@d, 4-—-3mmapddu 16-He, WHOXK)5 @n.fIH)06.6b by £)2.8-a08 6t8ellz, 1)L 6415 (55 ( 1, 2, 3, 4
15(  soar s diR's RO, i8] 55 Qe o, AR 5906 §2aTa U 60 Bl ds

15(i sopro

ani no) pyr (B8 Ipmdz: 503 YMpHENY 1) - 3- (3-i sopropyl- 1- (qui nol i n- 6- y1) 1H pyrazol-5
- yQurea, 1- (3-isopropyl-1-(qui nolin-6-yl)-1H pyrazol -5-y1)-
(i sopropyl am no) pyri di n-4-yl oxy) - 3- met hyl phenyl ) ur ea, 14442-

(cycl gge nmhﬁme’w %h?b Bro‘éﬁﬂr@é%ldg%né loUet e 1Y Exandple B10 (0.060 g, 0.15
-(3- |sopropyl 1- (qui noli n-6-

1H- pyr az omngol agmmm&@@m 8-13 mupol) in peesanpq off PSR @0-mLy BB r i di n- 4-
20yl ox I Th

f 0I>/I owy%gggngﬁi}prégg(go@ lﬁ)épgé%rlafg)g%ypﬁ]étﬂ#gr %%%110%5‘-6?{ ﬁgg)é,r M%ﬁ r?ﬁaas 1- (137,
Gener al Mubod- (Q(1tmahﬂbﬁiﬁpwﬁz(ﬂm1mdmd4—ylbey)pmmdsa d€4téi mg iIWNO

?g? g gzggé)"n%ld()gls :f\ éﬁ}ltDEg ?Yaf iér&/ 80d5 tfo (‘If%gs%rop gmg mesyl!aatg salt by reacting with

t et rahydr arsenuyi (ﬂédh) mwnxmmﬂyrmmb@ﬁb)oaMﬂmmMsss 48 afBH)L di n- 3-yp

enyl

di n2-vyl
0 5o ( mﬁ;ﬁ?»%&re |3fﬁ*@%§)gﬁd. HEO I 28 BE0H) 164 fddud S driyHE. 18D B35 <.

i sopropyl ( | - r 1 6
1-(2-fl uo?gﬂ 4’}}%{&9 S IQ OX%)S PH_HW ﬂé?hﬂﬁ}%aglgf %6 (Sply}Pl’ ?nggl(sn Jg)ﬁ?‘l gxy) phenyl

p
) - 3- (3-i sépropy }Iz;zlﬁpﬂﬁél(s AHB- lyl.B)(iJJFFMHz 3H); MS (ESD m/z: 549.3 (M+H)
pyrazol - 5-ypurea, 1- (2-fluoro-5-(4-(1-nethyl-1 H pyrazol -4-yl)pyrimdin-2-

301 0%¥) Phsi piezt% (i SQREAPHEMmA BIBARbleB A (fFHigl 62 R HrRA Pl E Al €2

1-(2 uoro-

(1-net hylmlsww@lsmmmpwﬁ ipgéserned-of PBA pétenly,1).3 Brindol) avbEGNYH4 §L( qui nol i n
-6-yl)-1H _ pyrazol -4-y

1- (2 f | uoPetl41Epal) 1WeRst ﬁgamb@ﬁl pir afferd. 4-(rPprzelderizal-Jryiddysqprmd it i:
3 ( 1- l soplpglrml F910-94b TRbid4-82-Ynleth A PR S yDpyr3aid U 68 Prrch b @103 fhigl 2- (1- et
70% yield). "H NMR (400 MHz, DMSO-ds) & 8.96 (d, J = 2.0 Hz, 1H), 8.88 (s, 1H), 8.86
25 (s, 1H), 8.77 (g, /= 4.8 Hz, 1H), 8.49 (d, /= 6.0 Hz, 1H), 8.16 (t, /= 9.2 Hz, 1H), 7.94
(dd, J=3.2 and 5.2 Hz, 1H), 7.57 (dd, J = 2., and 8.8 Hz, 1H), 7.38 (d, J = 2.8 Hz, 1H),
7.28 (dd, J=2.4 and 11.6 Hz, 1H), 7.14 (dd, J= 2.8 and 5.6 Hz, 1H), 7.03 (m, 1H), 6.37
(s, 1H), 2.76 (d, J = 4.8 Hz, 3H), 1.23 (d, J = 6.8 Hz, 6H); MS (ESI) m/z; 530.2 (M+H").

30 Example 47: To a suspension of 5-amino-2-fluorobenzonitrile (1.00 g, 7.38 mmol) in
conc HC1 (15 mL) at 0 °C was added a solution of NaNQO; (0.64 g, 9.28 mmol) in water
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pyrazol - 4-yppyri di n- 4-yl oxy) phenyl) - 3- (1-i sopr opyl - 5- net hyl - 3- (qui nol i n-6-y
1) - 1H pyrazol -4-yl) urea,

1-(2-fluoro-4-(2-(1-nethyl-1H pyrazol -4-yl)pyridi n-4-yl oxy) phenyl) -

53-(2-i sopropyl -5-(qui nol i n-6-ypoxazol - 4-ypur ea,
1-(2-fluoro-4-(2-(1-nmethyl-1H pyrazol -

4-yl ) pyridi n-4-yl oxy) phenyl) - 3- (2-i sopropyl - 5-(qui nol i n-6-ypt hi azol - 4-ypure
1-(2-

or 0- 4- (25 il Bty dvékH5miina ZTHe-résutpitythixeliré) wis ytireadyfbp @ mih ht @°C5- Asopr opyl

a
f
E i nol i n-SBIYiRR Geraprissd ph SpElk AP A337 &1 62 mmeby coradiGl(§ M) adrwates Ga- y 1) pyr
i
y
f

q

_ fII N-4-  mL) was added drop wise over 20 min. The mixture was stirred for 2 h at 0 °C, and was
I
0

I u
2-
u

oX henyl’) - 3- (5-isopropyl - ui nol i n- 6- ypt hi ophen-3-y1)urea, 2-
uoﬁ,p 4- (eIgItch_[ed V(Jlth EtOtI?c 4 )2/ 25 ng the aqueous p01¥t10n was Fc):ooled WIIII azl ice bath an(

613 II?II h%h %ﬁt%ﬁlg afe \MEPIVCI In‘i' S A1 NQBW) B SN LY aFiref pl TR OB agheduul nol i n-
1-(2-f1 uomﬂ(r@ﬁqdlwﬂeﬁmc (12Hr #ymb). oAl Hrgapisy mierH qembineld arg Feriventyatgd-in
ﬁyl( >-1sopr OP!XJ fo aﬂglqiu a lI;Irg QulQZIg%)g) 1wI_II'_uEII/ \IverlsOcI:omeImYeQ'Iwﬁ] p:é"alé)%ace onthifs (4I 62 (1-met

pyr az o I 4-gy B YOpyanbl) iim isdprppanoy | IPhaby 1 ThSrefultahissoputiop was hedteditoneflivnfb281) - 1H- py
rrol -

yQur ea 1- (o The gepetion mixture; was, copeentiqted, i varyg, dilwed with FtQag G sl9)aBAeny 1) - 3-
(5- 10 washed with water (20 mL), satd aq NaHCOj3 (20 mL), water (20 mL) and brine (20 mL

15met hyl - 2- (qui nol i n- I ridin-3-y ureal 2-fl uoro-4-(2- 1matI111H-
razol - y Th(eqaqueous was furIt/hgrpe%/(tracted w1th OAc (2x 50 mL). The combine orgamcs by

y5p§/n f“ a gf/er %(I;%-fﬂy }vfﬁmylaon&nﬂfeh%‘?%c%ﬁﬁd pirkfibd By SnfidafiefARY dh fiogY! nol i n-6

1- ( 2- f | uort@-poyide éﬂ(smﬂwlle_&blﬁylrHi@ytaﬂglylpﬂyaffhlpmbdn@hmlf)(rik?éng,1§5%

3-(1-isopr I | 4 \/ Qur ea,

1- EZ fl ugry?%?%- I#ﬁ%@?@lﬁﬁ%g m%gy}rlf7§7ﬁ%lmgﬁléﬁeny II 3-(2-i
sopr ofdyl- F7, 1 1), 843(s, 1 H), 5.42 (s, 2 H); MS (ESI) m/z: 259.3 (M+H").

B Ay o s s antR S Y B B {52 ek Bid (TR, ™Y - 1P

yppy I1 i di n%wmw)dabawaﬁe Skifnd (3B a1y 089 Imrholf In BMAG¢IL ALY d/ay Bestbd aali nol i n-6
-ypt hi az
4-ypur ea, POE“’QSII“PG‘B‘I Butgxide (6mgR 1 mmeb). Fhe ssastiommixtyrp jas ghimedds miBaF) pheny 1)

-3-(5- RT The mixture was diluted with EtOAc (30 mL), washed with water (10 mL) and brine
i sopropyl -2-(1, 2,3, 4-tetrahydroi soqui nol i n-6-yO0furan-3-yQurea, 1-(2- fI uoro-4
-(2-0 20 (2 x 10 mL) dried (Na>SO4), concentrated in vacwo and purified via silica gel

met hyl - & OIE@%% 6’ﬁr¥gId9 Bﬁ?ﬂn-wo(ﬁ@d EI&%@%@ (2ikiRo 3 IGRHARY ) Bdytdbo 3 4

25tetr ahy
1-(2-f1 uorleyl)bh(aﬂyl @ilmze(mmmg aw%gyela)z&mmm (400 MHz Acetone-ds) 8§ 7.93-7.89 (m,

DRy 01 RN D5 81055 \OPRPR ) i A & B A B LSBT 2bagy! ot -6
1-(2-fl uonp; flzég;m)nmsfqmr)wzma@qmwﬁyl) pyridin- 4 yl oxy)phenyl)

3-(5-i sopropyl - t et r ahydr gi soqui nol i-n- 6- rrol -3-yQurea,
1-( 28uor o- 4- A solutlon of propan-2-cne O-2-cyano-4-(5-amino- tert—butyl H-pyrazol-1-
(

2- (1 e it B¥ER7Gh g YRl i QURES il e SABH Y e L (2
N32C03 (0.67 mL) and isopropenyl chloroformate (0.050 mL, 0.46 mmol). The reaction

2-
(1
3,

- was stirred at RT. After 2 h, additional isopropenyl chloroformate (0.1 mL, 0.92 mmol)

was added. After] h, additional isopropenyl chloroformate (0.1 mL, 0.92 mmol) and 2 M

30 aq NayCO; (0.5 mL, 1 mmol) were added. After another hour, the reaction was diluted
wiI.h EtOAc (10 mL), washed with water (10 mL) and brine (10 mL), dried (MgSO) and
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30t et r ahydr oi soqui nol i n-6-y1)-1H pyrrol -2-yQurea,
1-(2-fluoro-4-(2-(1-methyl-1H pyrazol - 4-yl)pyri

di n-4-yl oxy) phenyl) - 3- (5- net hyl-2- (1, 2, 3, 4-t et rahydr oi

soqui nolin-6-yl)pyridin- 3-yl)urea, 4-(3-fluoro-4-(3-(1

-i sopropyl - 3-(qui nolin-6-y1)-1H pyrazol - 4-

yl ) ur ei do) phenoxy) - N- net hyl pi col i nam de,
4-(3-fluoro-4-(3-(1-isopropyl-4-(quinolin-6-

y1) - 1H py comdentBatsdlipwueraim) o do she isdpropeay! lesrbpinets bif peopietd;ofie (B2-clyanor o- 4- (3- (

2- : . o
i sopr opy 1485 ERiRG s R YL U Rupael- LYVREGPY, og B9, 08 Mk v§ 4 iRl HW B?SC%SF? nani de, 4
- (3- without further purification. MS (ESI) m/z: 396.2 (M+H").

5f | uor o-4- (3-(2-i sopropyl-5-(quinolin-6-ypthiaz reid hen N-
met hyl pi COI(I ngmmg@ogropggll carbérrcllate from the prexlgus step 850 mg,)()%DI : l?)f Xamp é( y)-

4- (3-fkuor O‘m% 651'5'rﬁ19915 Qﬂd/lll ﬁetﬁﬁﬂh’?&idnﬂ: @18, )old15 ARHEP wdre combined in

ypurel o)p e N- et y icolinarnid
4-(3-f1 uorT(HF4(K lP4ands bga;t W S5- ‘(Q]mvmjlghh gThe reaction was concentrated and

Y1) 1§ MRl RN L ANRNR LB e RO ) DM i) s o drk

4-(3-fluoro

i sopr opy 1f@mf.qMISHBEI) m/6-399)2-M+HYr r ol - 3- yQur ei do) phenoxy) - N- net hyl pi col i nam
i de, 4-

10( 3- f | uor o- 4- Ef'ge ehove dpss was Asselved in fibroh 2 feared with 3 M PE:I);P PdPe do) pheno

Xy) - NIOTTEtAB& Pit GOAroARADGEML of 3 M aq HCL was added and the stirring was continued for
4- (3-fluoro:4-(3:(5-nmethyl -2-(quinolin-6-ypp

ypur ei do) ék@ﬁ&xﬁw EAFHETh oW RS RAT I GREC adpieotis Zq\’lq‘lalcm and EtOAc. The

4- (13- f 1 uolyPsafhic( ByéDwhs QREIRIAY ¥itR -safldl NHAOS- water, and brine, dned (Na,S04),
yl)furan-3-yl )ure| do) phenoxy) - N- net hyl pi col'i nam de, 1-(5- ﬁlH— pyrazol 4-
yppyri mi dicpneenipated in vacuo and purified by silica gel chromatography and recrys allization

2- f|
(i)qul)ilr azol - Sp(%ﬁdeﬁgtt}’i&&gﬁ n?lé% ﬁéﬁ?w&mﬁ%&%mis(f&%w aﬁz é%[ yr| m di n- 2-
[ i s e e
w2 stége). 1 AR (Al MEPEY 67593 (@ oP= Rl Y sREEN Yy, e
nzo [ G g ¥ H§ 1\¥5t g
12(2[fILOI707-74(an{=|4§/81|1-I£ 1(Hy, eﬂp)rmf}r/ws«;mp%;}g;gao (143 )9 3ng 1 H) 7.99 (d, ] =
ﬁﬁ%;' mldllang VESYLRENE) 3 85 (57 GOPLPY bz I Y 0%l Y £3Y.8)5 & Py azol -5

20(3h(?en49[¢119{<@12@l=55w@145 118RP0aRML 1 Hht 6wy @zphn,%.411%s; BHY, 271 (dore- 5- (4- (1
- rre -
yraz@{o-44y711){bﬁ'ﬁ}n1@|7rﬁs’2-1§/)F M/ ESRePpIOMHS. (4- (1H- pyrazol - 4-yl ) pri ni di n

yI oxy) 2-f 1l uoro- 4- net hyl pheny1)-3-(1- (i m dazo[ 1, 2-a] pri di n-6- -1 sopropy
| - 1Hpyr az cExaBlM e¥sing (apro¢edureanglogaus(te -Branipld 1,1E¥Wla£al (047§ |§p9 ﬂi m

din-2- ylg %2,@ Khdmgle Ay 010 436 38d hron) 34 bohiBecfioetibiclT(RARGOBY! -

1H pyrazol
(6-n1tropyr1dm—3-yloxy)phenyl)-3-(3-isopropyl- 1-(quinolin-6-yl)-1H-pyrazol-5-yljurea

25  (0.129g, 63% yield) as a light yellow oil. 'H NMR (400 MHz, DMSO-d6) § 8.94 (dd, J =
4.4, 2.0 Hz, 1H), 8.48 (d, J = 8.4 Hz, 1H), 8.31 (d, J = 8.8 Hz, 1H), 8.26 (d, J = 2.8 Hz,
1H), 8.20 (d, J = 8.8 Hz, 1H), 8.11 (d, J = 2.4 Hz, 1H), 8.00 (m, 1H), 7.91 (dd, J = 9.2,
2.4 Hz, 1H), 7.63 (m, 1H), 7.58 (dd, J = 8.8, 2.8 Hz, 1H), 7.22 (m, 1H), 6.84 (m, 1H),
6.46 (s, 1H), 2.98 (m, 1H), 1.30 (d, /= 7.2 Hz, 6H); MS (ESI) m/z: 528.3 (M+H").

30 1-(2-fluoro-5-(6-nitropyridin-3-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-
1H-pyrazol-5-yl)urea (0.129 g, 0.245 mmol) was dissolved in MeOH (2.0 mL), to which
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Abl kinase (SEQ ID NO 1) assay Activity of Abl lIdnase (SEQ ID NO 1) was
determ ned by follow ng the production of ADP fromthe ki nase reaction
t hrough coupling with the pyruvate kinase/l actate 30dehydrogenase system
(e.g., Schindler, et al. Science (2000) 289, 1938-1942). In this assay, the
oxi dation of NADH (thus the decrease at Amain) was continuously nonitored
spectrophonetrically. The reaction m xture (100 gl) contai ned Abl kinase (1
nM Abl from deCode Genetics), peptide substrate (EAl YAAPFAKI CK ( SEQ | D NO
g)h 8 2 mWH,®bG!131 (g1 0. %ﬂ%ﬂl)@ﬁﬂlﬁ:\dﬁtﬁ)w P 560g( 44(5%%) wekr@addetl end the 5 m
ehydrogenase. (0.7 units oen pyruvate (1 n
in 90 ni M TFRAGHON BUES W@Bﬁ@%&ﬂ% T5f0032h ﬁﬁedmw@ ¥ yas gﬁﬁreé ﬂyov O pH
7.5. Test GQRPAHA%RasHE] %th“ﬁiéﬁﬁh&dgefiﬂl ) ARl é@ﬁ@ t:t?a N, ﬂrheaﬁlea@t»bsé

reaction reagents at 30 ore ATP was added to start
t he reactu@ncenmqt@dabg'wpm cartitiongd betwrernBO Ao Otmeamtwnter o)y ThHeor 2

nours & 30,48 B0k Shike Ghhl hsflelAal SR’ 103, (R BES) Ofhd e aS
RS e hRbe <A, (BTN “the

cal cul ate si ng rane. erce t
obt ai ned bt;onit@mtatcdﬁarafﬁmh ldﬁ (6{aaum0ptynd1na3t yiomy)t:?hﬂmdtagheoyl)-a-(aas’dpmpbrl (4 )

wth note Iue e G cul ed froma serj.e fo
per cent ugllo ’ir;fgr?'ﬁ/ﬂ% tﬁ’@rs?zc‘i Eode‘@P %4?5 5)135 Wﬂ”& $%‘P &fgn@ig& rations
usi ng softmm‘eQSD(Mﬂ-Hé)s as i rrpl errent ed in the GraphPad Prl sm sof tware

package. 15 pAbI ki nase as tivity o ki nase D.NO 1) was
det er mi ned by flof? r@miﬁoﬁyﬁ ""p}'éi ¥t S‘HOTBP}‘“'%@&#@UFHP{W Ili‘(ﬂ‘ég‘é‘“}’@éﬂ:)tl on

t hrougty co ?ﬁgolvs Hurk@.qA95 &Y 6,099 lﬁrﬁtﬁlﬁ@éé AR By 10(9 56 whicht em
(e.qg., Sch?ﬁjg er e%lbual @Sm elr%ce (2000) 289, 193811942 ¢ hi's assay, the

oxi dat i on BFIGNSIR4P mHu$.Q manoleadeasetic shydre0@9ps wls ri’@mﬁl)c)’iﬁﬁ gddedni t or ed
20 spectr Oﬁ{bolrg; {
Ki nage (2 nM %FQ@%@# gy@dﬁa%qet#g?fbés B %QCéxﬁ%&eﬁ%ﬁCp%g&?MAKl CK
(SEQ ID NOVltlBIZM DalConN(12 miread @macmd)wﬂlpﬁm‘afé jeLhdle qrganimlayer) wad act at e
dehydr oge i o) vV, nd. NADH (0. 28 m\V)
in 90 niM rsi%g(i g/tijtgﬁé@ é:%ﬁ%%?ﬁ‘g ‘bﬁg%}‘ glfléél @&g{s(%g n%%h%? d % E] O pH
7.5. Test moifleduntg werematograpint edow hfford  1-(5-(6-acetamidopyridin-3-yloxy)-2-
fluorophenyl)-3-(3-isopropyl-1-(quinolin-6-yl)- 1H-pyrazol-5-yhHurea (0.0234 g, 44%

yield) as a yellow foam. It was converted to corresponding mesylate salt by reacting with
MsOH (1.0 eq.). '"H NMR (400 MHz, DMSO-d6) § 10.54 (s, 1H), 9.09 (s, 1H), 9.07-9.04
(m, 2H), 8.65 (d, /= 8.0 Hz, 1H), 8.25 (d, J=2.0 Hz, 1H), 8.21 (d, /= 8.8 Hz, 1H), 8.11-

20  8.07 (m, 2H), 8.02 (dd, J = 8.8, 2.4 Hz, 1H), 7.85 (m, 1H), 7.75 (m, 1H), 4.48 (dd, J =
8.8, 3.2 Hz, 1H), 7.24 (m, 1H), 6.67 (m, 1H), 6.40 (s, 1H), 2.92 (m, 1H), 2.31 (s, 3H),
2.08 (s, 3H), 1.24 (d, J = 7.2 Hz, 6H); MS (ESI) m/z: 540.0 (M+H™).

Example 49: Using a procedure analogous to Example 1, Example B24 (150 mg, 0.26
25 mmol) and Example A28 (74 mg, 0.26 mmol) in presence of DIEA (90 pL, 0.52 mmol)

were combined to afford benzyl 6-(3-tert-butyl-5-(3-(2-fluoro-4-(2-(1-methyl-1H-

pyrazol-4-yl)pyridin-4-yloxy)phenyl)ureido)-1H-pyrazol-1-yl)-3,4-dihydroisoquinoline-

2(1H)-carboxylate (100 mg, 56% yield).

To a solution of benzyl 6-(3-tert-butyl-5-(3-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-

30  4-yl)pyridin-4-yloxy)phenyl)ureido)-1H-pyrazol-1-yl)-3,4-dihydroisoquinoline-2(1 H)-

carboxylate (100 mg, 0.14 mmol} in methanol/EtOAc (1:1, 10 mL) was added 10%
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25 pAbl (SEQ ID NO 1) and other reaction reagents at 30 C for 2 h before
ATP (500 AM was added to start the reaction. The absorption at 340 nm was
nonitored continuously for 2 hours at 30 C on Polarstar Optima pl ate reader
(BM5). The reaction rate was calculated using the 1.0 to 2.0 h tine frane.
Percent inhibition was obtained by conparison of reaction rate with that of
a control (i.e. with no test conpound). |1Cso 30 values were cal cul ated from
a series of percent inhibition values determined at a range of inhibitor
concent r atAdans THS islgtisip ivasvatirged” ovtirnipletsurier Hafl @meNateRTi Tht heluGmphakad Prism

sof tware package. pAbl was ohtained as a phos horyl at.ed for e enzynmne
used in tlfétGMI aycopewratedov &y . VAR T§951?€‘€’§EQF R‘IBL Pﬁ?{iaésé assay 5

Activity QfAD Wm(@ﬁ%kq)ﬁ@ols)ynks -AAGrHAS 24 SInftiy1N edpyR¥of-al | owi ng

t he productlon of DP from the | ci nase reactjon through coupling wth the

pyruvat e M)pm@ﬂ%&dmat)ﬁwdﬂhym 6emas @%;mlé)mﬂ SIMR (465t M e IEVISOek) 8 .

Sci enc 000) 2 I t h I n DH(thus
t he de re?@%f i@hénn) é:%%st hﬁousrq ﬁzaﬁﬁa%l%&e ?H )egcl??(g{p orrz{lgtf ralhl@al ly.
The react ig®) 1Hi)XLo5 @, (H)OO lp 13} (mpm)aﬂﬂetﬂrnlm%bl%'(ﬁlﬁﬂ) 6liordse= RBER,| D NO

(5601 D N 95 trong i, S8 iy 0r o8B, e Bt R ool ot at e

dehydr ogemnasanl, @ ZILEH(ES)H) MMEBDQ@/@%SIEBY e (1 nmM, and NADH (0.28 nmV
in 90 MM Tris buffer containing 0.2 % octyl-glucoside and 3.5 % DMSO, pH

7.5. Test conpounds were incubated with Abl (T315I% and ot her reacti on 15
r eagerifs aﬁxasmlcsﬁ oMsingt¢ meredie anFioep00 Exampledstxample B28 (A28 0fhe

t 2 h
reaction. 30§ WRiph AZY (ﬁﬂ%grtngﬂpgg@e@%&ercsﬁbﬁe@tw BEGS]--fonp2 hours

at 30 C on arstar t1 m reaction rate was
cal cul at e¢ywzolﬂgyt)t)w1dm @-ylcayEZGlumqphcmfl)f?r-@ﬁbrt blﬂeﬂde(ﬂ\tom-dkﬁ bt i on was

obt ai ned ari so tion,ra that f on Wi th
no test c%f)‘%‘&'&fﬁ Soq‘f"ﬁilﬁ‘g{igll)ﬁgf °1 583\ cul(g ed’ rgt% Yollgidgnltéls Le?cent

20i nhi bi t iMHAzVBMSEsd}B8BBB TbREIH)AS. 8a(sr AHYE3.33f (d] thISbSI H@,rlft)o&de(ﬂ,r]a:tik ®ns usi ng
software routines as | enented in the Ga d Prisms wa, kage.

Abl | diSnad&. dBES. QHW& ,BSWH%HWWMS%F@%NL%@&@E@ ’éﬁpﬁg MERTD
| TMECHKL (@G0 é/ PP MYERY, 71312 Brsl Q@YSLmT Vﬁ%%ﬁ&’ﬁﬁﬂﬁ@%%@nl
KHPNLVQLLGVCTREP PFYI TTEF YGNL EVNAWLLY S SAMEYL E

KKNF | HRELGSARNEEYGEEHE\DADES (m, @RZM(WAQAGARH) B (W%LAYNKF S
| KSDVWAF %%l ATYGVBE PY PG| DL S QVYELL EKDYRVERPEGC PEKVYEL
MRACWOANP " SFAEI HQAFETMFQES S | SDEVE KELG CRGT 30

20  Example 51: Using a procedure analogous to Example 1, Example B30 (0.20 g, 0.37
mmol) and Example A27 (100 mg, 0.37 mmol) were combined to afford tert-butyl 7-(5-
(3-(4-(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-2-fluorophenyl)ureido)-3-tert-butyl-1H-
pyrazol-1-yl)-3,4-dihydroisoquinoline-2(1 H)-carboxylate (130 mg, 53% yield) which was
treated with 4.0 M HCl/dioxane (2 mL) and it was stirred at RT for 4 hours. The solid

25  was filtered, washed with ethyl acetate, and dried under vacuum to obtain 1-(4-(2-(1H-
pyrazol-4-yl)pyridin-4-yloxy)-2-fluorophenyl)-3-(3-tert-butyl-1-(1,2,3,4-
tetrahydroisoquinolin-7-yl)-1H-pyrazol-5-yljurea HCI salt (120 mg, 96% yield). '‘H
NMR (400 MHz, DMSO-dg) & 9.51 (brs, 2H), 9.27 (brs, 1H), 9.21 (brs, 1H), 8.69 (brs,
2H), 8.54 (d, /= 7.2 Hz, 1H), 8.22 {t, J = 9.2 Hz, 1H), 7.84 (m, 1H), 7.3-7.5 (m, 4H),

30 7.13(m 1H), 7.10 (dd, J=2.4, and 6.4 Hz, 1H), 6.37 (s, 1H), 4.38 (m, 2H), 3.38 (m, 2H),
3.05 (m, 2H), 1.28 (s, 9H); MS (ESI) m/z: 567.3 (M-+H).
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Abl (T3151) kinase (SEQ ID NO 2) M5 YY}I}THH | HD YD |
PTTENLYFQGAND PSS PNYDKV1EMERTD | TN KHKL GGGQYGEXTYEGVYW KitY S LTVAVI CTL
KE DTMEVE E FLK EAAVMKE | KH PNLVQLLGVCTRE P PFY | |1 EFMIYGNLLDYL RECN
RQEVNAWLLYMATQ | S SAMEYLEKKNF 1 }ift DLAARNC LVGENHLVRVAD FGL
SRLMIGDTYTAHAGAKF 35 P | KWAPE S LAYNKF S | KSDVWAWF GVLLWE | ATYGWS PY PG
| DL S QVY E LLE KDYRVER P E GC PEKI/ YEL PERACTI QANPSDRPSFAEI HQAFETVRGT
Cell Culture BaF3 cells (parental or transfected with the foll ow ng:
wild type bcr-Abl or bcrAbl point nutants T3151, E255K, Y253F, MB51T) were
obt ai ned flm éﬁés’i e@ﬁﬁéa?&d’c@dﬂﬁé’aﬁ@dheﬁé toemanﬂm @ﬂn?l@%@ll@&hg,mer

Bost on, iefl S were grown in RPM 1640 supplenmented with 10%

char act er @@@ﬂ)f@ﬂaﬂﬁﬁ#n@%éﬁﬂrﬂ'{%@n@m%gﬁﬁ coyryingd and myafed &y _
Cel si us, %M)(?Eﬁ dbtinfn ﬁ%lhlm%o VMRHVE & ﬁéultf)t B¢ &ideD1-2X PAThokL ] éi - eachi ng

80%saturat|on oi nt they were su ed or harveste or assay
use. C8l| mthylilfepyazabid- Myaﬁlni@ﬂosﬁph@bd)tﬁ-@tﬁthﬁﬁ -(@hinpkm6- y&bﬂbound vvas

di spensed into 6 wel | Iea bott
For each @é’fﬁzoﬁ'ﬁﬁﬁme?h?seg ?V é \(/)\je?o/g @%@éd per EEISUI:I con‘pl ete
growt h rredhmathylahlﬁdxaie-dws @. 2i7njt; BlHa)t 2ds (q;]a 231803, S Hi)t 6.3F (sjég‘l)ee§4-6§I65| us, 5%

CQ2, 95% t n i bat .l i od Bl ue

(Prorrega 0 ded” ea fai i hour
nithoh22 (o) bt T BR £l Dl st s o

i ncubati onp H) 8]35 (371 Id)essmeem%hs M5 8.50%.530%, 1999hom.ai (] 1@ 9pexd, or med.

Plates were then read on a BM> Fl uostar , Optima (BM5 Durham NC) using an

exci t a0 orﬁb? 18 4 | HDMMHESINE L0 U5 612 nM Data was anal yzed using

Prism softvvare (Gaphpad, San Diego, CA) to calculate 1C50's. 20 Biol ogical

Data Summgg Corrp Jm,g;h?%gahrdc ) ﬁs&fE%%mw@fan%eE@hm{is% 33680

general , I'scl osed hereln bited >50% I nhi bition activity
at 0.1-2 unmgk)rmlénExanpanHgdliﬂsmgAm 363dmasd) et ToRbitedAshd Ipgrifisd by
Bi ol ogi cal

la |
550 Py oo shioniisas HIRHE, ihinalGBY ABLHSTT Be TITRONITBlal ¥ T 2 | @
Dot Lﬁ””a‘H@&@'ﬁfﬁé?ﬁ”ﬁﬁiﬁm%ﬁzﬁﬁﬁb‘?@ﬁg ‘?a;"g“““’?“‘?'ﬁ op Qﬁd““‘
MBS | T.  SARMRKTYIeR g8 o t&FPh { Ypdfitko vlgi%ﬁ% &
Activity dlmethélm 931@4%@@%@9'@33{)'@@@@ szﬁ (K35 637 (4, r1cl udi ng

C- Abl ki nase | ci nase ki nase the HER fam |y wherein

a central Hn6A3916.61 Gy 1i H), 1H9ohe3 (muk By 7. ﬁn(seké’“p'{' &7-6f/0tmed &1 RAPHil0ors is
shown bel qy 3 e@%% 24@1 Czem 530 (RNeny]s. :rgl @915, 45548310t yipdo pRHGzand R18

H). Conpounds di scussed” bel ow, are taken ffomfrom WD
2006/ 32019402 H)R%M ésséhi)aMS/@iSIWZSﬁ@%(Mﬂés)

Example 54: Using a procedure analogous to Example 1, Example B3 (0.10 g, 0.23
mmol) and Example A32 (56 mg, 0.23 mmol) in the presence of DIEA (68 [L) were
combined to  afford 1-(3-tert-butyl- 1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(3-(5-
25  chloropyridin-3-yloxy)-5-cyanophenyl)urea (39 mg, 32% yield). 'H NMR (400 MHz,
DMSO0-ds) 6 9.47 (s, 1H), 8.98 (dd, J= 2.0 and 4.4 Hz, 1H), 8.82 (s, 1H), 8.53 (d, /=
2.0 Hz, 1H), 8.49 (m, 1H), 8.45 (d, /= 2.4 Hz, 1H), 8.17 (m, 2H), 7.97 (dd, /= 2.8 and
9.2 Hz, 1H), 7.84 (t, /= 2.0 Hz, 1H), 7.70 (t, /= 1.6 Hz, 1H), 7.65 (dd, /= 4.0 and 8.0
Hz, 1H), 7.45 (t, J = 2.0 Hz, 1H), 7.31 (m, 1H), 6.48 (s, 1H), 2.50 (s, 3H), 1.34 (s, 9H);
30  MS (ESI) m/z: 538.0 (M+H").
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Example 1 (R16=2-F, R18-11), Exanple 15 (R16=2-F, R18=H) Example 5

(R16=3- Mk, R18=H) Conpound B (R16=H, R18=H) Conpound A (R16=H, R18=H)

It has unexpectedly been found that inhibitors that contain R16
substituents other than H have superior potency as neasured by in vitro

ki nase inhibition and al so as nmeasured by in vivo whol e cell
anti-proliferation potencies in cancer cells. By way of illustration in
Table 1, Exanple 1 of the present invention containing a 2-F noiety as the

R16 subst gikumple 555 Osinglal procedinl @alpgb@nto ]i‘lx&mp]h(lsﬂhﬁhyle&léd} Abg, k2hase

63 ros MREALh o ESATPIEN A4S G5 g rIATFS0) £ s St B (GbD) Rictace, &
6. 3 ti mes TRy 19 se, a
clinical i f 2 ronic
mvel ogenof i, oFiefRRE QBRE b 1 ARG B R L AR B RO Srer )

‘avai | abl errteﬂmpypdmﬁ yiogy)ptiényhueh ¢Bvimg (2706 yikld).E H SR (400 Mblz, I¥SOmEE (2001)
293: 8

2SI e AR O i R

305: 399) 28@!@@)68 ﬁée@rﬁml m&gmaﬁ%ﬂﬂm@zm; ﬁﬂyms (EheHRYGoLals+ t uent s
4 tinmes nore potent vs.

h h
Corrpound ,3«8 gl Stle 118, %g‘h@afﬁl%ﬁz’e@)ﬁg%he?y%&sﬁ I)t if&%b‘gb Gdent is

8-times HH. 1.89 Rpg (u- Abl) than the
unsubstlt Ic—iw?R%E 0, &hgﬁﬁd Bm%squromV\D 2 0 71940A2). Exanple 15 is >

14-ti mes rmre ot ent than Co ound B vs._p-Abl |cinase, and 18 §Imé:8l nor e
pot entl0t hExawplef dsing @/Erocf"h’ée angplopgys M’éﬁ‘ﬂpl%i Example Ad1£1pmg. §.05R16 u- Abl

I Cso p- Ablnm!lc@?%xd-rﬁ};l{lpﬁt%9 tZQS(Qg, 0.056 mmol) were combined to provide 1-(5-(4-(1H-
pyrazol-4-yl)pyrimidin-2-yloxy)-2-fluorophenyl)-3-(3-isopropyl-1 -(quindlin—6-yl)—1 H-
pyrazol-5-yl)urea (9 mg, 29% yield) 'H NMR (400 MHz, DMSO-dq) 8 13.36 (s, 1 H),
9.09 (s, 1 H), 9.07 (s, 1 H), 8.95 (m, 1 H), 8.50-8.45 (m, 2 H), 8.17-8.12 (m, 2 H), 8.01

15 (dd,J) =6.8,2.9Hz, 1 H), 7.92 (dd, J = 9.0, 2.1 Hz, 1 H), 7.61 (dd, ] = 8.2, 4.1 Hz, | H),
7.51 (d, ] = 5.0 Hz, 1 H), 7.27 (dd, J = 11.0, 8.9 Hz, 1 H), 6.85 (m, 1 H), 6.40 (s, 1 H),
2.89 (m, 1 H), 1.22 (d, J= 6.8 Hz, 6H); MS (ESI) m/z: 550.2 (M+H").

The following examples were prepared by the methods described in Schemes 1-17,

20  General Method A, the above Examples and the methods described in WO 2006/071940,
filed December 23, 2005, incorporated by reference:1-(3-tert-butyl-1-(1,2,3,4-
tetrahydroisoquinolin-6-yl)-1H-pyrazol-5-yl1)-3-(3-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(2-
(methylamino)quinolin-6-yl)-1H-pyrazol-5-yl1)-3-(2-fluoro-4-(2-

25  (methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(1-(4-(2-amino-2-
oxoethyl)naphthalen-2-yl)-3-tert-butyl-1H-pyrazol-5-yl)-3-(2-chloro-5-(5-fluoropyridin-
3-yloxy)phenylurea,  1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-5-
(pyridin-3-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2,4-
difluoro-5-(pyridin-3-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(1,2,3,4-tetrahydroisoquinolin-

30  6-yl)-1H-pyrazol-5-yl)-3-(2,4-difluoro-5-(pyridin-3-yloxy)phenyl)urea, 1-(3-tert-butyl-1-
(1H-indazol-5-yl)-1H-pyrazol-5-y1)-3~(2-fluoro-5-(pyridin-3-ylexy)phenyl)urea, 1-(5-
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Example 1 2-F 0.8 nM4 nM6 nM Exanple 5 5-Me 0.7 nM 6 nM 250 nM Conpound A
H1 nM22 38

tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-3-yl)-3-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-
4-yloxy)phenyljurea, 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-
(2-hydroxyethylamino)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(quinolin-6-y1)-1H-
pyrazol-5-y1)-3-(4-chloro-5-(6-cyanopyridin-3-yloxy)-2-fluorophenyljurea, 1-(2-fluoro-
5  4-(2-{methylcarbamoyl)pyridin-4-yloxy)phenyi)-3-(1-(quinolin-6-y1)-3-(trifluoromethyl)-
1H-pyrazol-5-yl)urea, 1-(3-cyclopentyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-4-
(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-cyclobutyl-1-(quinolin-6-yl)-1H-
pyrazol-5-y1)-3-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-
butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(5-(6-cyanopyridin-3-yloxy)-2-

10  fluorophenyl)urea, 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(3-fluoro-4-(2-
(methylamino)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(1,2,3.4-
tetrahydroisoquinolin-6-yl)-1H-pyrazol-5-yl)-3-(4-methyl-3-(pyridin-3-
yloxy)phenyl)urea, 1-(2-fluoro-5-(6-methylpyridin-3-yloxy)phenyl)-3-(3-isopropyl-1-
(quinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(3-ethyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-

15  fluoro-4-(2-(methylamino)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(1H-indazol-5-
yl1)-1H-pyrazol-5-yl)-3-(2-fluoro-5-(2-(methylamino)pyrimidin-4-yloxy)phenyljurea, 1-
(4-(2-carbamoylpyridin-4-yloxy)-2-fluorophenyl)-3-(4-chloro-2-(quinolin-6-
yl)phenyl)urea, 1-(1-(1H-indazol-5-yl)-3-isopropyl-1H-pyrazol-5-yl)-3-(4-(2-
carbamoylpyridin-4-yloxy)-2-fluorophenylurea, 1-(3-tert-butyl-1-(2-methylquinolin-6-

20  yl)-1H-pyrazol-5-yl)-3-(4-(2-carbamoylpyridin-4-yloxy)-2-fluorophenyljurea,  1-(4-(2-
carbamoylpyridin-4-yloxy)-3-methylphenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-
pyrazol-5-yl)urea, 1-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)-3-(3-
isopropyl-1-(2-methylquinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(3-isopropyl-1-(quinolin-6-
yl)-1H-pyrazol-5-yl)-3-(3-methyl-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea,

25  1-(4-(2-carbamoylpyridin-4-yloxy)-2-fluorophenyl)-3-(3-isopropyl-1-(2-methylquinolin-
6-yl)-1H-pyrazol-5-ylurea, 1-(4-(2-(dimethylamino)pyridin-4-yloxy)-2-fluorophenyl)-3-
(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-ylyurea,  1-(3-isopropyl-1-(quinolin-6-yl)-
1H-pyrazol-5-yl)-3-(3-methyl-4-(2-(methylamino)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-
butyl-1-(quinolin-6-yi)-1 H-pyrazol-5-yl)-3-(4-(2-carbamoylpyridin-4-yloxy)-3-

30  methylphenyl)urea, 1-(5-(2-aminopyrimidin-4-yloxy)-2-fluorophenyl)-3-(3-isopropyl-1-
(2-methylquinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(2-fluore-4-(2-(methylamino)pyrimidin-
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Exanmple 15 2-F 1 nM 35 nM 56 nM ConpoundB . H8 nM > 500 nM 1, 000 nM
Exanple 4 2-F 0.7 nM

4-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-y1)-1H-pyrazol-5-yl)urea, 1-(2-fluoro-5-(6-
(methylcarbamoyl)pyridin-3-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-y1)-1H-pyrazol-
5-ylurea, 1-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-methyl-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyljurea,  1-(3-tert-butyl-1-(2-methylquinolin-6-
5  yl)-1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-(methylamino)pyridin-4-yloxy)phenyl)urea, 1-(4-
(2-(1H-pyrazol-4-yl)pyridin-4-yloxy)-2-fluorophenyl)-3-(3-methyl-1-(quinolin-6-y1)-1H-
pyrazol-5-yl)urea, 1-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)-3-(3-
isopropyl-1-(quinoxalin-6-y1)-1H-pyrazol-5-yl)urea, 1-(4-(2-carbamoylpyridin-4-yloxy)-
2-fluorophenyl)-3-(3-isopropyl-1-(quinoxalin-6-yl)-1H-pyrazol-5-yl)urea, 1-(1-
10  (benzo[d]oxazol-5-yl)-3-tert-butyl-1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(4-(2-(1H-pyrazol-4-yl)pyridin-4-
yloxy)-3-methylphenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(4-(2-
(1H-pyrazol-4-yl)pyridin-4-yloxy)-2-fluorophenyl)-3-(3-tert-butyl-1-(1,2,3,4-
tetrahydroisoquinolin-6-yl)-1H-pyrazol-5-yl)urea, 1-(3-fluoro-4-(2-
15  (isopropylamino)pyridin-4-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)- 1 H-pyrazol-5-
ylurea, 1-(3-isopropyl-1-(quinolin-6-yl)- 1H-pyrazol-5-yl)-3-(4-(2-
(isopropylamino)pyridin-4-yloxy)-3-methylphenyl)urea, 1-(4-(2-
(cyclopentylamino)pyridin-4-yloxy)-2-fluorophenyl)-3-(3-isopropyl-1~(quinolin-6-yl)-
1H-pyrazol-5-yl)urea and 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-
20  yloxy)phenyl)-3-(3-methyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)urea.

The following examples are prepared by the methods described in Schemes 1-17, General
Method A, the above Examples and the methods described in WO 2006/071940, filed
December 23, 2005, incorporated by reference: 1-(3-tert-butyl-1-(1,2,3,4-
25  tetrahydroisoquinolin-6-y1)-1H-pyrazol-5-yl)-3-(4-methyl-3-(4-(pyridin-3-yl)pyrimidin-
2-yloxy)phenyl)urea, 1-(5-(4-(1H-pyrazol-4-yl)pyrimidin-2-yloxy)-2-fluorophenyl)-3-(3-
isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yljurea, 1-(2-fluoro-4-methyl-5-(4-(1-methyl-
1H-pyrazol-4-yl)pyrimidin-2-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-
pyrazol-5-ylurea, 1-(2-fluoro-5-(4-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-
30  yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-yljurea, 1-(2-fluoro-4-(2-
(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(1-isopropyl-3-(quinolin-6-yi}-1H-
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20 nM 12 nM Conpound C H 1.6 nM 350 nM 160 nM Structures of Exanple 4
(R16=2-F, R18=11) and Conpound C (R16, R18=1:1) This trend is al so
evident in other analogs related to those nmenti oned above. As shown in
Tabl e 1, the indazolyl-containing conpound Exanple 4 containing a 2-F
noiety as the RL6 substituent is 2.2 tinmes nore potent than the
unsubstituted (R16 = H) Conpound C vs. u-Abl kinase, 18 tines nore potent
t han Conmpound C vs. p-Abl kinase, and 13 tines nore potent than Conpound C

vs. T3151mpyta0t4-Htrek Na@Sfuoro-4-(2- (ﬁmemyummg@%zbledyl)ﬁﬁmaa@ddx@)mﬁﬁpcy Vs.
these I cinases isS also revealed in whole cell assays which rre?@{ the
ef fect i ven"’e@slSQPFORYI}rés(émAﬁllm'Q‘lyﬁzﬁﬁpﬂﬁﬂr%)’l@‘gfg% t ol tA-Gepoprgril 1

cells con A& fretivil8-(HHSIRD6-PHAEI N bcrAbI
| dnases (T-C@l-d}bﬁ i ers, . ngﬁya{%g(%?na?l %f f\/llgdl é{lne 98% 340: 1330;

S. Fader| rotazal-4- yme;wa Erig(lzathwm}énﬁ%hme&wl RHdiYéﬂZﬁHﬂh)%@)m- zyloxy nyly. B.

Ki Kk t gf 1985
8(2):noﬁ8%0;a 1[@5‘ %pr%y?ﬁe(ﬁglb&g} 3'1)%)%% | n%p sed enc}gé su st | t te ( )
R16|- cont ?:lo mylmndmn@gﬂmmhafy_llgﬁle@mbmm% 5t @?mahnm;;ﬂ;)thmol-myé)meau ns Zb(S;Z-lt tuted

0gs oun e su | I mes
ﬁg?e got e f%ﬁgf'fﬁg‘egwgﬁ%ﬁyﬁz i 'éfl) 9@5@@ 'g'gf'fsgprggérzgsm ng

oncogeni ¢ (Q@iholﬁb5~yl)ﬁirﬂﬁ§i-@l)urka5 31524ﬂume>s4 (mﬂanﬂhylem-pyﬂachalF)'&)p@ﬁthsdf-
expressing the T3 151 nutant oncogeni c form of _bgr-abl se,
times nor &lgedrhsayl)-3-(Bisopropyl-2-{quiag) H“e%&ll)‘ﬁ{j’l”f‘?{’é Youse: m}f uo ’Z%j fi ¢ form

of berppablyfhnagepydzd- 46y1wyﬂ@i% mbﬁy)gﬂénznis @%&iﬁ& l-qf(gﬁlﬁolﬁi‘@fyﬁslfﬂ -ng the

E255K mut ant ‘oncogeni ¢ f'or m of 2 tines nore

potent in molckvﬂ)@e%ﬂdrzéb@mré (¥ﬁbmvBHkTHmﬁ%¥ﬁk4ﬂHEWdqud)ml) ber - abl
e TSRS S bl dugnger o eremgsDLotaRg prueel e
bcr-abl ki pyaazelMbpyrﬁhm-s{ymm')nkmnylhé-(émpwpylky(wmlllneﬂajda}lHemmabﬂ- i nhi bitor
@ eevec 0. I)T]abl € 15&-@1uoro-4-(2-(1-methyl-lI—I-pyrazo]—4—y1)pyridin-4-yloxy)phenyl)-3-(5-

15  methyl-2-(quinolin-6-yl)pyridin-3-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)phenyl)-3-(1-isopropyl-3-(1,2,3,4-tetrahydroisoquinolin-6-y1)-1H-
pyrazol-4-ylurea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
3-(1-isopropyl-4-(1,2,3,4-tetrahydroisoquinolin-6-yl)-1H-pyrrol-3-yl)urea, 1-(2-fluoro-4-
(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(2-isopropyl-5-(1,2,3,4-

20 tetrahydroisoquinolin-6-yl)oxazol-4-yl)urea,  1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yhpyridin-4-yloxy)phenyl)-3-(2-isoprepyl-5-(1,2,3,4-tetrahydroisoquinolin-6-yl)thiazol-
4-ylurea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(5-
isopropyl-2-(1,2,3 4-tetrahydroisoquinolin-6-yl)furan-3-yl)urea, 1~(2-fluoro-4-(2-(1-
methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(5-isopropyl-2-(1,2,3,4-

25  tetrahydroisoquinolin-6-y!)thiophen-3-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-
yl)pyridin-4-yloxy)phenyl)-3-(4-isopropyl-1-(1,2,3 4-tetrahydroisoquinolin-6-yl)-1H-
imidazol-2-yl)urea, 1-(2-fluoro-4-(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-
3-(5-isopropyl-2-(1,2,3,4-tetrahydroisoquinolin-6-yl)-1H-pyrrol-3-yljurea, 1-(2-fluoro-4-
(2-(1-methyl-1H-pyrazol-4-yl)pyridin-4-yloxy)phenyl)-3-(4-isopropyl-1-(1,2,3,4-

30 tetrahydroisoqﬁinolin-ﬁ-yl)— 1H-pyrrol-2-ylurea, 1-(2-fluorc-4-(2-(1-methyl-1H-pyrazol-
4-yl)pyridin-4-yloxy)phenyl)-3-(5-methyl-2-(1,2,3 4-tetrahydroisoquinolin-6-yl)pyridin-
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BaF3 wt bcr abl11050 BaF3 T3151 bcr-abl 1050 BaF3 Y253F bcr-abi 1050 BaF3
E255K bcr-abl 1050 BaF3 MB511 bcecr-abl 1Cso

3-yl)urea, 4-(3-fluoro-4-(3-(1-isopropyl-3-(quinolin-6-yl)-1H-pyrazol-4-
yl)ureido)phenoxy)-N-methylpicolinamide, 4-(3-fluoro-4-(3-(1-isopropyl-4-(quinolin-6-
yI)-1H-pyrrol-3-yl)ureido)phenoxy)-N-methylpicolinamide, 4-~(3-fluoro-4-(3-(2-
isopropyl-5-(quinolin-6-yl)oxazol-4-yl)ureido)phenoxy)-N-methylpicolinamide, ~ 4-(3-
5 fluoro-4-(3-(2-isopropyl-5-(quinolin-6-yl)thiazol-4-yl)ureido)phenoxy)-N-
methylpicolinamide, 4-(3-fluoro-4-(3-(5-isopropyl-2-(quinolin-6-yl)thiophen-3-
yl)ureido)phenoxy)-N-methylpicolinamide, 4-(3-fluoro-4-(3-(4-isopropyl-1-(quinolin-6-
yl)-1H-imidazol-2-yl)ureido)phenoxy)-N-methyipicolinamide, 4-(3-fluoro-4-(3-(5-
isopropyl-2-(quinolin-6-yl)-1H-pyrrol-3-yl)ureido)phenoxy)-N-methylpicolinamide, ~ 4-

10 (3-fluoro-4-(3-(4-isopropyl-1-(quinolin-6-yl)-1H-pyrrol-2-yl)ureido)phenoxy)-N-
methylpicolinamide, 4-(3-fluoro-4-(3-(5-methyl-2-(quinolin-6-yl)pyridin-3-
yl)ureido)phenoxy)-N-methylpicolinamide, 4-(3-fluoro-4-(3-(5-isopropyl-2-(quinolin-6-
yl)furan-3-yl)ureido)phenoxy)-N-methylpicolinamide, 1-(5-(4-(1H-pyrazol-4-
yl)pyrimidin-2-yloxy)-2-fluoro-4-methylphenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-

15  pyrazol-S-ylurea, 1-(2-fluoro-5-(4-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-
yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-y1)-1H-pyrazol-5-yl)urea, 1-(5-(4-(1H-
pyrazol-4-yl)pyrimidin-2-yloxy)-2-fluoro-4-methylphenyl)-3-(1-(benzo[d]oxazol-5-yl)-3-
isopropyl-1H-pyrazol-5-yl)urea, 1-(2-fluoro-4-methyl-5-(4-(1-methyl-1H-pyrazol-4-
yl)pyrimidin-2-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-5-ylurea, 1-

20  (1-(benzo[d]oxazol-5-yl)-3-isopropyl-1H-pyrazol-5-yl)-3-(2-fluoro-5-(4-(1-methyl-1H-

" pyrazol-4-yl)pyrimidin-2-yloxy)phenyl)urea, 1-(5-(4-(1H-pyrazol-4-yl)pyrimidin-2-
yloxy)-2-fluoro-4-methylphenyl)-3-(1-(imidazo[ 1,2-a]pyridin-6-yl)-3-isopropyl-1H-
pyrazol-5-yl)urea, 1-(2-fluoro-5-(4-(1-methyl-1H-pyrazol-4-yl)pyrimidin-2-
yloxy)phenyl)-3-(1-(imidazo[ 1,2-a]pyridin-6-yl)-3-isopropyl- 1 H-pyrazol-5-yl)urea.

25
Section 3
Abl kinase (SEQ ID NO: 1) assay
Activity of Abl kinase (SEQ ID NO: 1) was determined by following the production of
ADP from the kinase reaction through coupling with the pyruvate kinase/lactate

30 dehydrogenase system (e.g., Schindler, et al. Science (2000) 289, 1938-1942). In this

assay, the oxidation of NADH (thus the decrease at Azsonm) Was continuously monitored
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Exanple 1 2-F 6 nM8 nM 26 nM83 nM 11 nM Exanple 5 5-Me 8 nM 25 nM 15 nM
62 nM 10 nM Conmpound A H 16 nM

spectrophometrically. The reaction mixture (100 pl) contained Abl kinase (1 nM. Abl
from deCode Genetics), peptide substrate (EAIYAAPFAKKK (SEQ ID NO: 3), 0.2
mM), MgCl, (10 mM), pyruvate kinase (4 units), lactate dehydrogenase (0.7 units),
phosphaenol pyruvate (1 mM), and NADH (0.28 mM) in 90 mM Tris buffer containing

5 0.2 % octyl-glucoside and 3.5 % DMSO, pH 7.5. Test compounds were incubated with
Abl (SEQ ID NO: 1) and other reaction reagents at 30 C for 2 h before ATP (500 pM)

was added to start the reaction. The absorption at 340 nm was monitored continuously

for 2 hours at 30 °C on Polarstar Optima plate reader (BMG). The reaction rate was
calculated using the 1.0 to 2.0 h time frame. Percent inhibition was obtained by

10  comparison of reaction rate with that of a control (i.e. with no test compound). ICsp
values were calculated from a series of percent inhibition values determined at a range of
inhibitor concentrations using software routines as implemented in the GraphPad Prism

software package.

15  pAblkinase assay
Activity of pAbl kinase (SEQ ID NO: 1) was determined by following the production of
ADP from the kinase reaction through coupling with the pyruvate kinase/lactate
dehydrogenase system (e.g., Schindler, er al. Science (2000) 289, 1938-1942). In this
assay, the oxidation of NADH (thus the decrease at Assonm) Was continuously monitored
20  spectrophometrically. The reaction mixture (100 pl) contained pAbl kinase (2 nM. pAbl
from deCode Genetics), peptide substrate (EAITYAAPFAKKK (SEQ ID NO: 3), 0.2
mM), MgCl, (10 mM), pyruvate kinase (4 umits), lactate dehydrogenase (0.7 units),
phosphoenol pyruvate (1 mM), and NADH (0.28 mM) in 90 mM Tris buffer containing
0.2 % octyl-glucoside and 3.5 % DMSO, pH 7.5. Test compounds were incubated with
25 pAbl (SEQ ID NO: 1) and other reaction reagents at 30 C for 2 h before ATP (500 uM)
was added to start the reaction. The absorption at 340 nm was monitored continuously
for 2 hours at 30 °C on Polarstar Optima plate reader (BMG). The reaction rate was
calculated using the 1.0 to 2.0 h time frame. Percent inhibition was obtained by
comparison of reaction rate with that of a control (i.e. with no test compound). ICsq
30  values were calculated from a series of percent inhibition values determined at a range of

inhibitor concentrations using software routines as implemented in the GraphPad Prism
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12 nM 108 nM 368 nM 35 nM Exanmple 15 2-F 11 nM 25 nM 86 nM 238 nM 13"~
nM Conpound B

software package. pAbl was obtained as a phosphorylated form of the enzyme used in

the Abl assay (see above).

ADbI(T315I) (SEQ ID NO: 2) kinase assay
5  Activity of AbI(T315I) (SEQ ID NO: 2) kinase was determined by following the
production of ADP from the kinase reaction through coupling with the pyruvate
kinase/lactate dehydrogenase system (e.g., Schindler, e al. Science (2000) 289, 1938-
1942). In this assay, the oxidation of NADH (thus the decrease at Aassonm) was
continuously monitored spectrophometrically. The reaction mixture (100 ul) contained
10 ADbI(T315I) kinase (SEQ ID NO: 2) (6 nM. AbI(T315I) from decode Genetics), peptide
substrate (EATYAAPFAKKK (SEQ ID NO: 3), 0.2 mM), MgCl; (10 mM), pyruvate
kinase (4 units), lactate dehydrogenase (0.7 units), phosphoenol pyruvate (1 mM), and
NADH (0.28 mM) in 90 mM Tris buffer containing 0.2 % octyl-glucoside and 3.5 %
DMSO, pH 7.5. Test compounds were incubated with Abl(T315I) and other reaction
15 reagents at 30 C for 2 h before ATP (500 M) was added to start the reaction. The
absorption at 340 nm was monitored continuously for 2 hours at 30 °C on Polarstar
Optima plate reader (BMG). The reaction rate was calculated using the 1.0 to 2.0 h time
frame. Percent inhibition was obtained by comparison of reaction rate with that of a
control (i.e. with no test compound). ICsy values were calculated from a series of percent
20 inhibition values determined at a range of inhibitor concentrations using software

routines as implemented in the GraphPad Prism software package.

Abl kinase (SEQ ID NO: 1)
MSYYHHHHHHDYDIPTTENLYFQGAMDPSSPNYDKWEMERTDITMKHKLGGGQYGEVYEGVW
25 KRYSLTVAVKTLEKEDTMEVEEFLKEAAVMKE IKHPNLVQLLGVCTREPPFYIITEF. MTYGNLLDYLRECN
RQEVNAVVLLYMATQIS SAMEYLEKKNFIHRDLAARNCIVGENHLVKVADFGLSRLMTGDTYTAHAGAKY
PIKWTAPESILAYNKFSIKSDVWAFGVLLWEIATYGMSPYPGIDLSQVYELLEKDYRMERPEGCPEKVYEL
MRACWOWNPSDRPSFAEIHQAFETMFQESSISDEVEKELGKRGT

30
AbI(T315]I) kinase (SEQ ID NO: 2)

MSYYHHHHHHDYDIPTTENLYFQGAMDPS S PNYDKWEMERTDITMKHKLGGGQYGEVYEGVW
KKYSLTVAVKTLKEDTMEVEEFLKEAAVMKEIKHPNLVQLLGVCTREPPFYI T IEFMTYGNLLDYLRECN
ROEVNAVVLLYMATQISSAMEYLEKKNF IHRDLAARNCLVGENHLVKVADFGLSRLMTGDTY TAHAGAKF

35  PIKWTAPESLAYNKFSIKSDVWAFGVLLWEIATYGMSPYPGIDLSQVYELLEKDYRMERPEGCPEKVYEL
MRACWOWNPSDRPSFAETHQAFETMRGT
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H 49 nM 87 nM 297 nM 1,109 nM54 nM C ains 1. The use of a conpound of
formula la: 0(26)t A )(X2 X3 ""IQ .- - NIyEljla R3 R302
wherein QL and 2 are each individually and i ndependent|ly sel ected fromthe
group consisting of N and C Z6, provided that both QL and @ are not

si mul taneously C-Z6; wherein El is selected fromthe group consisting of
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, pyrrolidinyl piperidinyl,

phenyl, thienyl, oxazolyl, thiazolyl, isoxazolyl, isothiazolyl, pyrrolyl,
pyrazolyl éEedhago! vyl . thiadiazolyl, furyl, imdazolyl, pyridyl,
pyrimdin phthyl and wherein the El ring is substituted mnth one

or nore R16 noBeF3 edlisdnateninkeratiansfepted E-rlﬂlrthﬁ@“%"l%b@idl typa Ber-Adltos bete or

phenyl . caRul B ETSE oty VR FPUIS D P LGSl BYR EpORLekiciaaT) |

i soxazol ylVani BienhiNezoEnglandi MediazioCetsr, Bystemdﬂm B@mﬂm t&ﬂ@h\;ﬂte gnolwruadl azol yl,

L;Ir ?fnog?llnwﬁt\[@%%&gll@igrﬁgf‘g}tﬂﬁboé’r%aﬁ%%% ”f“% B’i‘ﬁa%eﬁ@égﬁ% don | s’tl ng of

pyr (rj ol y: | Umyrarb7 de @Wélsméé&%@lby} 95% Emagayylcens wercatiotved to expandiimatitol yI
I m dazol y yrazo , oxadi yl, .thiadia |l azo tetrazol yl,
pyr azi nyl Teﬁ&&“ﬁ@ﬁz"i s3{pwatiop 2 ‘:X%"ﬁ?f’m YWGTW ‘éﬁ"ﬂ“ﬁb "(ﬁyéqw Ssay e o g

fused bicyclic heteroaryl taken fromthe group consisting of indolyl,

i ndol i nyl, isoindolyl, isoindolinyl, indazolyl, benzofuranyl, benzothienyl,
benzot hi aﬁgummm_ﬁwm onyl , benzoxazol yl , benzoxazol onyl ,

benzi sgxazol yl A 8608 | H6H glf?és}llcom &{?1%1' ﬁégxé& FP@@Z@Mﬁzﬂé&nMLar

benztriazol yl, azopyrl razo opyr I ny i m dazol onopyri di nyl,
bottom plate (Corning, Coming, NY) For each cell line, three thousand cells were added

per well in complete growth medium. Plates were incubated for 72 hours at 37 degrees
Celsius, 5% CO2, 95% humidity. At the end of the incubation period Cell Titer Blue
(Promega, Madison, WI) was added to each well and an additional 4.5 hour incubation at

15 37 degrees Celsius, 5% CO2, 95% humidity was performed. Plates were then read on a
BMG Fluostar Optima (BMG, Durham, NC) using an excitation of 544 nM and an
emission of 612 nM. Data was analyzed using Prism software (Graphpad, San Diego,
CA) to calculate IC50’s.

20  Biological Data Summary. Biochemical ICsy values of compounds of Formula la.
In general, compounds 1-56 disclosed herein exhibited >50% inhibition activity at 0.1-2
uM concentration against Abl kinase and T3151 Abl kinase.

Biological Data Summary. Whole cell ICsq values of compounds of Formula Ia.

25  In general, compounds 1-56 disclosed herein exhibited >50% inhibition of proliferation at
1-10 uM concentration against BaF/3 cells harboring wt ber-Abl and or ber-Abl point
mutants including T3151, E255K, Y253F, and M351T.
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t hi azol opyri di nyl, t hi azol onopyri di nyl, oxazol opyri di nyl , oxazol onopyri di nyl ,
isoxazolopyridinyl |soth|azolopyr|d|nyl triazol opyridinyl,imdazopyrim diny

|, pyrazol opyrim di nyl, imdazol onopyrimdinyl, thiazolopyridimnyl,
t hi azol onopyri m di nyl, oxazol opyri di m nyl, oxazol onopyri m di nyl,
| soxazol opyri m dinyl, isothiazol opyrim di nyI , triazolopyrimdinyl,

di hydropurinonyl, pyrrolopyrimdinyl, purinyl, pyrazol opyrim dinyl,
phthalim dyl, phthalimdinyl, pyrazinylpyridinyl, pyridinopyrim dinyl,

pyri m di ”%@b’tfdnm M}tant%ﬂmmmbmpaﬁwn@w@mzagsbaz,ﬁuwaazol inyl, quinolinyl,
I soqui nol i nyl, al azin benzodi oxyl , benzi sot hj azol | n%I 1,1, 3-trionyl,

di hydr oqui noI i FN‘D 209@9?%6&3 dgserihen mhl}aﬂorsmfﬂfwﬁeﬂ YlmEJE-ybl kinase, B-
tetrahydrgi ?%iﬂéég'MﬁY'VEéﬁ se %'EBQH %@f%&%ﬂn‘ e[‘é’éntraﬂﬁﬂﬁﬁ ijgyl, and

benzoxazepi ny 'S a non-fu |cyc eroaryl taken from the group
consi st i ngmedbstitpteddy Ap yaxaniplei mﬁ/thewmhthﬂdrsnysl §h9wnnb®nwxywherem the central

oxazol yl pyti m, di ny. zol.y, ny dazo

i soxazol y PR rﬁﬂau'ﬁws“% arBtteﬂ (g% W? ﬂh&'l rﬁﬁmp‘)ﬁ?/#syég% (?’i %"8“894
triazol yl melowyhitikeh froaxiekn a020Py07194dARY| , t hi adi azoyl pyri m di nyl,

nor phol i nyl pyrim di nyl, di oxothi onorphol i nyI pyri mdinyl, and

t hi om)rphol | nyI pyrim d| nyl; & is a heterocyclyl taken fromthe group
consi st i ngRepressn@tive ey Strugtures etrahydrofuran J} l—%l nyl ,
oxazol i nyl, ox@ZETPP]Gilr(Il‘?:%‘ﬁfi%lézé)onyl pyr mpe Eé:rrné‘&
tetrahydropyra rmplgiSdRAGTHYIe, REF BB i di nyi , CABPYIY o=Hy i%rﬁ)rphol inyl,

t hi onor phol i ny ompewidis (R RIBpHDI i nyl S di oxi de pi per azinyl . azepi nyl ,
oxepi nyl, diazepinyl, tropanyl, and hdnotropanyl ; The A ring i s substitut ed

at any sub$tihdt abl e pos'?‘f’l on with one Al_ i ety, Bei n Al is selected
fromthe g oup on5| ¢] nd A4; | Sg sal t he group
consi sti ngjof : i ) tl (2 )1-(Z3)t/1 J| Z3
(Z3)t(Z3)1 Gms P N
H
[ Bis HClsalt
/N /N

It has unexpectedly been found that inhibitors that contain R16 substituents other
than H have superior potency as measured by in vifro kinase inhibition and also as
measured by in vivo whole cell anti-proliferation potencies in cancer cells. By way of
illustration in Table 1, Example 1 of the present invention containing a 2-F moiety as the
R16 substituent is 5.5-times more potent vs. phosphorylated-Abl kinase (p-Abl) than the
unsubstituted Compound A containing R16 = H. Example 1 is 6.3 times more potent
than Compound A vs. the T3151 mutant Abl kinase, a clinical isolate of oncogenic Abl
kinase found in patients with chronic myelogenous leukemia and in whom treatment is
resistant to currently available therapies including Gleevec® (M. E. Gorre ef al, Science
(2001) 293: 876; S. Branford et a/, Blood (2002) 99: 3472; N. von Bubnoff et al, Lancet
(2002) 359: 487) and dasatinib (N, P, Shah et al, Science (2004) 305: 399). Example 5
containing a 3-methyl moiety as the R16 substituent is 4 times more potent vs. p-Abl
kinase than the unsubstituted (R16 = H) Compound A. Example 15 containing a 2-F
moiety as the R16 substituent is 8-times more potent vs. unphosphorylated-Abl kinase (u-
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Z3jii23)jz3 124,y(Z3)t q _2:73 Nr" za' z3 '
*x°(7z3)1 ** r N Nkj Z3

Z3 * N\ Z3 1 ,1v(Z3)t 26 NN

Abl) than the unsubstituted (R16 = H) Compound B (from WO 2006/071940A2).
Example 15 is > 14-times more potent than Compound B vs. p-Abl kinase, and 18 times

more potent than Compound B vs. the T315] mutant Abl kinase.

Table 1
R16 u-Abl ICgq | p-Abl ICsp T3131 Abl
ICs
Example 1 2-F 0.8 nM 4nM 6 nM
Example 5 5-Me 0.7 nM 6 nM 250 nM
Compound A H 1nM 22 38
Example 15 2-F 1 nM 35 nM 56 nM
CompoundB H 8nM | > 500nM{ 1,000 nM
Example 4 2-F 0.7 nM 20 nM 12 nM
Compound C H 1.6 nM 350nM | 160 nM

Structures of Example 4 (R16=2-F, R18=H)
and Compound C (R16, R18=H)

R16

3
N LT
N\ /\/5 /N
NN N 7 Ris DN
éHa
\
N—NH

This trend is also evident in other analogs related to those mentioned above. As
shown in Table 1, the indazolyl-containing compound Example 4 containing a 2-F
moiety as the R16 substituent is 2.2 times more potent than the unsubstituted (R16 = H)
Compound C vs. u-Abl kinase, 18 times more potent than Compound C vs. p-Abl kinase, -
and 13 times more potent than Compound C vs. T315I mutant Abl kinase.

This unexpected increase in potency vs. these kinases is also revealed in whole
cell assays which measure the effectiveness of these Abl kinase inhibitors to block
proliferation of cells containing oncogenic forms of Abl kinase: the fusion protein ber-
Abl kinases (C. L. Sawyers, New England Journal of Medicine (1999) 340: 1330; S.
Faderl et al, New England Journal of Medicine (1999) 341: 164; J.B. Konopka et al,
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(Z3)t zr N * 1(Z3) N, Z3 A3 is selected fromthe group consisting
of: A4 is selected fromthe group consisting of: and wherein the synbol
(**) is the point of attachnent to the Aring of forrmula la; and wherein
---- indicates either a saturated or unsaturated bond; the Aring is
optionally substituted with one or nore R2 noieties; X2 is selected from
the group consisting of C1 -C6 alkyl, C2-C6 branched al kyl, and a direct
bond wherein El is directly linked to the NR3 group of fornula la; X3 is
sakgcz gc: Provarding of HeuNakmmb Ustdenty off Scidied) USA-(0985)-82: (18HR) n- Tabls-Z CH2) n-,
~0( or) qoiisbites i ingang) potengpref plesisyed R sgnisiine SRR A pEESFTPls

(CH2) nN(R4) gﬁh(l@"@) thicir unkEHFR Mt ANEREbmponddSHA2 Mt B. 16 KO3 ubi@itytkd

- C2-05al kynyl, and -
analogs are 2.6-4.5 times more potent than the unsubstituted analogs in BaF3 cells

expressing oncogenic ber-abl kinase, 1.5-3.5 times more potent in BaF3 cells expressing
the T3151 mutant oncogenic form of ber-abl kinase, 3.5-7.2 times more potent in BaF3
cells expressing the Y253F mutant oncogenic form of ber-abl kinase, 4.4-6 times more
potent in BaF3 cells expressing the E255K mutant oncogenic form of ber-abl kinase, and
3.2-4.2 times more potent in BaF3 cells expressing the M351T mutant oncogenic form of
ber-abl kinase. These five forms of ber-abl kinase are oncogenic and are causative of
human chronic myelogenous leukemia. Moreover, the four mutant forms of bcr-abl

kinase are resistant to the currently available ber-abl inhibitor Gleevec ®.

Table 2

BaF3

BaF3 wtbor| BaF3 73151 |5 S Y203F|BaF3 E255K) - ypapqq
R16 ber-abl ber-abl
abhl IC;, | ber-abl ICy ber-abl
ICs ICs

ICsp

Example 1 2-F gnM | 8nM 26 nM 83 nM 11 nM
Example 5 5-Me 8 nM 25 nM 15 nM 62 nM 10 nM
Compound A H 16 nM 12 nM 108nM | 368nM 35 nM
Example 15 2-F 11 nM 25 nM 86 nM 238 nM 13 nM
Compound B H 49 nM 87 nM 297 M 1,109 nM 54 nM
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C3- Coeycl oal kyl and wherein the carbon atons of -(CH2)n-, -(CE12)cr,
-(CH2) p-, C2-05al kenyl, and C2-05al kynyl noieties of X3 may be further
substituted by one or nore C1 -C6alkyl; V, VI, and V2 are each

i ndepedgnisl y and respectively selected fromthe group consisting of 0 and
H2; each Z2 is independently and individually selected fromthe group
consi stji ng ‘foeﬂ%écgf‘?&%ﬂx ot Iq;“{lalac_ﬁal kyl, G -C 8c arb ocyclyl, hydroxyl,
hydroxyC 1 -Cb gya ? 2N, (R4)2N-, (R4)2NC 1 - Ceal kyl -

(R4) 2NC2- Coal kyl N( R4) (CH2) n- (qR4)2NC:2 Coal ng)l Q(CH2) -, (R3)2NC(0)-
(R4)2NC(0)-, (R4)2NC(O)C 1 - - 06 kyly : carboxyCl - Coal kyI C 1-
Céal koxyc arb onyl-, C1 Cﬁa{ m{c ylg 1 g:6a| kyl -, (R3 )2NS02-,

(R4) 2N S02-, -S02R5, - SO02R8, ks ( 2)N(R4 ) R8 C(0)R8, =0, =NOH,
=N(OR6), -(CH2)nGl, -(CH2)HA, - (CH2). O(CHZ)nGl - (CH2) Q( CH2) n(A4,

2 T ol SRV Ay SR A

- ( CH2) NFIS(abyl ((CER,)grvided tERiZHodiNBS@AJ DRZre ndt Chi)lnefdsNHE-ZBR) , , RS, -
(CH2)nC(0) R5, -(CH2)NnOC(0)R5, and -(CH2)nR5; in the event that Z2 contains
an al kyl or al kyl ene noiety, such noieties may be further substituted with

one or wheregh Ell- {s6adideydds fropnele gx%up&dn@d@pgeaﬂea@&lbyrogﬂld dyaldbmymtfsyuoyser&ﬂl ect ed
fromthe grou‘p consisting of H C 1 -C6al kyl, branched -
y

C3- C8c ayHelsry Vﬂolwhmdgvmrldmybmhwl t@s“aylkyxazmértbiaﬁolvlhesoma@wl lﬁfﬁhlé’é%}yle an be

t t 0
ey 2ne By eyl SRR, 2 i RR001, R DtflopollR: Rosit iBmidiRR) AHEY)
02R8, naftRYIN{HdE3V)2sin the EHARME M bjtRyted S GHRE pNOfR4) R 16 mdidDie? poDwiiereinGbal kyl |
-N(R3 Kk CH2) gN(R4) 2, -0(CH2) gR5,

-NE ng %ggﬁggaﬁ%“%mt&%‘ﬂ gne@(@}?ﬁ%g?g&? %grd(nl %ro i§1 th)eqevent that Z3
contains an al kyl or alkylene noi ety, such noieties may be further

subst i tyHeRsh W rskse&et%dq*fonmee%e P cotRdink Wt phen@ach- C%@aﬂb&}}c% ;Fﬁﬂﬂ’ﬁnfdr}‘l and

individually selected fromt group consi sting

hy dr ox yienyds 1xkgalyl, Ghiazolgh alisesszedd. Gsethiagolyl, (r@)imlxlz aaAokyH | oxadlazolyl

R4) 2 | |

ER4§ 2N&§%‘} g%?yf %é%ﬁ%mz %@a@% pé‘ﬁ% Zﬁyﬁ %agﬁ% %aﬁé‘cﬁ’ Car g ke

- CBal kyi4;, - C2- Ceal kyI N(R4)C(O)R8 R8- C(=NR3)-, -SM2R8, - C(0)Rs8, (CHZ).G
1, -(CH)"G4 -(CH)O(CH), .G 1 , -(CI-|2)qO(Cl-|2)"G4, -

(CH2), IN(R3) (CH2)"d, -(CH2)gN(R3)(CH2)" &4, -(CH2), | NHC(0) (CH2)"R5,

CH2 (Raryl dHR SR ,
((CH)Z?QfI%)SR%%CI—IZ) AI\StBégnfa 3—%%%%%5‘5“ I n%%})g\%une? 9%%£ 4 tglgﬁlgl ns an
aI kyI dsoxazatyll dsethizvsiyds ymdgm*,ﬂ wpTaaely somﬂgazqiél fthiadiaeelyls ypazolxlutesdzadvk h one

Fr om ¢ 027 ang A TR b IR, 20C " 3. cral kot - hyar oxyl

hydr oxyd - C6al kyl , hydroxyC2-C6 branched al kyl, C CGaI koxy,

22PN BN ot R PN SRR Pty s Pl

- N(R4) Q&ﬂdgﬁnyl‘ 3201 ?pz%nzoﬂa(ﬁsll\l( I%%:hi-’()threx(ﬁélo) N@l%}lﬁazoiy(l:( ObEzothiaatRhIR4) 2,
- S2N( R5) 2, haf ogen, fluoroC -C6al kyl wherein the alkyl 1s fully, or

part i albeyzoxpadyli natheazoxasolemyl f 1 beZECrazobE koRgnaedratolylt he bamwrdaz@ylf ul ly

o

- N( R3) (tSh@ylopyiRityR, - Ct(xﬁklﬂ)m}ﬁ&ndwytj N( RE}£clhYridRE], - ( NRSpazdRinbpyridiayl R17,

Ly R b o oo PR ARSI o LR R

i's sel ggteblopy@miditi® Jinddikot@0pirsthidig1,0f thiz3olspsdimidill e dthawzyBAepyrimidinyl,
Z3-substituted 4 -, Z3- substituted 4-, d-C6 alkyl, branched C3-C8al kyl,

RL9 sulsafalenysidingnyleg cxppienapyymidipyldy &wi@iemmlwwl whra%ﬁlgnynmlé}ﬁ%ed
C3- Coal kyl -, hydroxyl substituted C3-C8carbocyclyl-, cyanoO Coal kyl -

cyano substituted branched C3-C6al kyl, cyano substituted -C3-CBcarbocycIyI,
(R4) 2NC( 0) C1- Coal kyl -, (R4)2NC(0) subsg3i tuted branched C3- Cé6al kyl -,

(R4) 2NC(0) substituted C3-C8carbocyclyl-, fluorod -Co6al kyl wherein the
alkyl is fully or partially fluorinated, halogen, cyano, C 1 -C6al koxy,
and fluoroC 1 -C6al koxy wherein the alkyl group is fully or partially
fluorinated; wherein each R3 is independently and individually sel ected
fromthe group consisting of H, C C6al kyl, branched C3-Cral kyl,

C3- C8car bocycl yl, and Z3-substituted phenyl; each R4 is independently and
i ndividually selected fromthe group consisting of H C 1 -C6al kyl,
hydroxyC 1 -C6al kyl -, di hydroxyC 1 -C6al kyl-, C 1 -C6al koxyC 1 -C6al kyl -
branched C3 -Cral kyl -, branched hydroxyC 1 -C 6al kyl -, branched C

17/ N\ I~



rrrr o'c)c)c) R OO (N rr RANH R4 and wherein the synbol (44) is the

point of attachment of the R5 noiety; each R6 is independently and

i ndividually selected fromthe group consisting of C 1 -C6al kyl, branched

C3- C7 adrigydlop eimmidiRI hiigydRdprinoi1e NP irrol&yringid thy (4 pu@lﬁ?lh B?rrdzslopy’kﬁiﬁﬁﬁﬂdent ly

and i ndi vi dll),la| ly selected fromthe roup consisting of H C I -Cb6alk

hydr oxphthelingdyk phthaligidigydy axspenylegadieyl, -pyr maaméwxlfcwrmémewnmldmy nc hed
Cra b d KO3k | kyl -

br anchéegy‘g“%d{l‘gﬁ&%ggy ‘g’ ?ﬁ%] Cﬁ“ﬁl’ml nsoi{g%@%&’? %‘ Fe%‘@'-& CHZ) C( 0) OR3,

C3- CBchembmoWzylme hyartorsyl, sdlb}adromum@dlyl Cet Eépmcwlmyyldlhydrmmymolyl

bstifut dr, tuted Cc8 b | yl
G IR o Rk PP AR R TPy S5 VRt PO t he
group consi sti ng of C1 -C6al kyl, branched C3-Cral kyl, fl uor oCl - Ceal kyl
wherein the al k noiety is partlally or fully fluo

C3- C8cHP b‘éé’y%‘rny sedzhlcy@}b“—sb?t%raﬁréh takg fin thezsroga 699%@@%2%5 mmm&%h kyl -
Z3- i
= Sﬁg t utWGgﬂldm;ﬁ %%F%*l?%ﬁﬁlﬁélqéggﬁ i {mdmé3 a3 d1 I;l?gﬁlq dt l

each RQoxazolyﬂ]deanMEht Ilwthmlylnmmdmyal I lyyrwlidnmdfnybm mh@lﬂpmpldmyl

consi stl - Ceal hr.anc Cral ky lyl,
phenyl , a{)a%e%lpy%fld&?’al kyl - % Oé.le yrlnmg%yECI-IZ) 4, kﬂ &%R%B%B%&
Indepeaﬂgmdoynoaﬂd)lmw@wmdu@m wd&ﬁbmf@dhﬁylpyﬂmhﬁlygr oup consi sting of CO2H,
C2C1- Ceal kyl, -C(O)N(R4)2, OH Cl-C6al koxy, and -N(R4)2; each R13 is

i ndependently and individually selected fromthe group consisting of H,

d - Cea lky by £§§i RIOKEN], aARWAMIK ERhGddkledyl, C 1
~Ceal kg}%%ﬁ HEIAR ga?plta@‘ g tw% 0“9%0 e e il o Ryl bggyo al kyl |
d - %apkmdyhrasﬂ bomzbhnylcoaazol al, kmx@ﬂéalpb:dnyommylcehlpkwnyl tetrahydropyranyl,

R4) 2N- B 4
Coal iy PREREV LRy im e BiTel SRR RIP R ik alins (8idey G
(CH2) cB Mg piheRBinyR aydpinydroxkfiyCoakdpyyl, rapayyloand@dniofabiapt;-
aryl am noC2- Céal kyl -, C | Coal koxycar bony1C1- C6al kyl -,
- C2- Coal kyl N(R4) C(0) R8, R8-C(=NR3)-, -S2R8, -C(0)R8, - (CH2)GL, -(CH2)"A4,
- (CH2) 7€ QH%)A&E'% subs(t@'d'e’a ag@@'%)lbs@'ﬂutab'lé %)IM R &Jelg)ln@het}a%erem Al is
(CH2) nN(R3) ( each R14 is independently and respectively sel ected

fromt @%ﬁu@némpmmgls@mgﬂAtﬁmwyl branched C3-Cé6al kyl, and
C3- C8car bocycl y1;

and

A2 is selected from the group consisting of:
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R16 is independently and individually selected fromthe group consisting of
Cl- Coal kyl, branched C3-Cral kyl, C3-C8carbocyclyl, hal ogen,
fl uorod - C6al kyl mherein the al kyl noiety can be partiaIIy or fully

fl uori nat ed, yan ydroxyl,( L -jC6al koxy, flu C1- aIk@my ‘wherein the
al kyl noi et yca #3i al or f _% £ 4) 2,

C2- C3a|kyny 024 R17ZA & ik é éZ3 |ng

phenyl , \pyrrolyh,ﬂiury,1 t hi Lyl ,, azoI

|soxazolyl |sot iazedyl, imidazglyb, pyra%olyl zwxadlazolyl tmladlazolyl
triazolyl, tetrazalyl, pysazinyl, .pyridazinyl,

.riazinyl, ox tanyl

azetadinyl, gtra Biur &atox /}&n oxaz din \\pyr

t hi opyr any} /tatn rom dil ox yr‘ﬁaz i pyEer ) E%n I'—@mazeplnyl
pyrrolidingl Zperm hm elns ank b fult er Tituted with
one or nDre422 ZBﬁor Zﬁ*ﬁunetre@r  R18 % nd@ﬁéhdeﬁtT ﬂlelduaIIy
sel ected froatthe gr oup consrstlng of h drogen, C 1-.. Ikyl branched

C3- Cral kyl - C8cag bocy

| ogen, | FPMOEQ§}¢@BaI h% al kyl
noi ety can pe—paf &ylor &uHIy_&bp |ate 1W}:yan ydr
l-CBaIkoxy} UoK0 alkox er eknythes— z R be/ <) t|aIIy or
full y fluo /rfhatzéd’s N( -NNERA) 2 N' C3aH>tynyI N’@Hd 4r0; \- 9 is Hor
Cl-C6 al kyE®B wherein twd3R3 or R4 noi @ies are |ndependenbly

i ndi vi dual l'y,.t aken. from he group consisting of Cl-C6alkyl and branched
C3- CBaIkyI[/EXH daﬁwy ’/aﬁw | koxyal and ar gf attache to the sane
nitrogen at s i \\(@ygll @z3f, Or a_§§ Cc7 ggocycl yl ring;
and n is 7gj , Iy &or I 173y Is 1 or 2; with
t he provi ,thap’éonpdudds o] \prnula a cannoty-Be -, |n>L e manuf act ure of
a nedi canent for the treatm¥nt &' di setse causefd by c- AP kiznase, oncogeni c
forms thereof., aberrant fusion proteins there and pol ynor phs t hereof,
chronic nye @hous -Eﬂe agut nphocytl ukem a, other
nyeloprolif ive ord gast qtdF%stlnal romal tunors,

hypereosr | ¥~ dro gI|8 a tona&m arl an_cancer, pancreatic
cancer, %ate G ﬂcerﬁm g candery’ breasp“dﬁncers kldney cancers,

cervi cal carflnonas met 8%t asi sZ#ofprimary Zol9 d tunor secondary sites,
ocul ar di seases characterlzed by hyperproliferation leading to bllndness
i ncl udi fgis k@tdiePREMhESrousltRIihEof: €t | NOpat hy and age-rel ated macul ar
degeneration, rheumatord arthritrs, nelanomas, colon cancer, thyroid
cancer, a disease caused by a nmutation in the RAS-RAF- MEK- ERK- MAP | ci nase
pathmay, human i nfl anmati on, rheunatoid spondylitis, ostero-arthritis,
asthma, gouty arthritis, sepsis, septic shock, endotoxic shock,

Gram negati ve sepsis, toxic shock syndrone, adult respiratory distress
syndronme, stroke, reperfusion injury, neural trauma, neural ischem a,
psoriasis, restenosis, chronic obstructive pul nonary di sease, bone
resorptive di seases, graft-versus-host reaction, Chron's disease,

ul cerative colitis, inflanmatory bowel disease, pyresis, and conbinations
thereof 2. The use of claiml, wherein the conpound has the fornmula |Ib
(R16), (Z6),
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00 r-*% N |Ib A{ NHNH (R18)1 wherein A is pyrazolyl. 3. use of claim 2,
wherein the corrpound has the formula Ic (R16), R2I
----N T " K7AN -a-0---- \-
t he conpound has *t*he forhrrul a l

T @3 —(Z3)($—(z3)
¢ (e

\(23)1 , 2 (Z3),»

/Q}(Zfi)l /<>—-(23)‘ (Z3),

(23)‘1 N Noy —(zs)(,
/g}(zntfi}(zn' D(23),
/ \/\/ ._\’ s

wher ei n

@) N @3), N @3),
*%
(Z3% (23) @3
7~ /(zsx /(za)t N 7 N,
- 26 @3 2w @3,
’ N 'R and RI4
=
z6 R14I II\J R14

Z4

A4 is selected from the group consisting of:
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R20 " 1d ABN(R18), wherein the conpound has the formula le: A4 N wherein

the conmpound has the formula If: ('\16),(Z6), N-----1f HI(R18), wherein A
is isoxazolyl. 7.The use of claim®6, wherein the conpound has the formul a
lg: A2NN- "' *722n-o e/ N ¥l (R18), R &6), *2(6, c,)d 1g H 8. Fhe use of
claim6, wherei e conp ﬁ t has fz”f or /5 | h: /(Z”' S&
Z4 l
Vi ay 7 P
Vv Z4/N \'2 \ vl - N—-Z4, 76 ,
V2 Z4/ v2 V2 \Z4
(Z3), (23), 23), Z3),
Y w7 [~
Vi / Vi / Z4\N >
Z4=N, N—,, O N—Z4 vz’g\N vi
RI3 V2 RI3 V2 RI3 - 74
* % * % * % *k * ¥ * %
23 (23) Z3)
| \( ) | q /fZ3)' | X(Z?’)‘ l q /fz:a)l l N A | \/\ t
z4 Z4 V. V.
N F N F A Z N F N G
/ /
V2 Z4—~N (0]
V2 N~ 4 N N 26&\ Z6
A A Gt S el A A
RI3 RI3 VI RI3 z6 RI3 Y RI3 Y, RI3

R13 v R13 Z6

and wherein the symbol (**) is the point of attachment to the A ring of formula Ia;

and wherein ---- indicates either a saturated or unsaturated bond;

the A ring is optionally substituted with one or more R2 moieties;

X2 is selected from the group consisting of C1-C6 alkyl, C2-C6 branched alkyl, and a direct
bond wherein E1 is directly linked to the NR3 group of formula Ia;

X3 is selected from the group consisting of -C(O)-, -O-, -O-(CH,),-, -S-(CH,),-, -NR3-(CH,),-,

-O(CH,),0-, -O(CH2)eN(R3)-, “N(R3)(CHp);N(R3)-, _(CH,),N(R4)C(O)-, -
(CH,)uN(R4)C(O)(CH,)y-, -(CH2)sC(O)N(R4)-, -(CHy),-, -C2-C5alkenyl, -C2-C5alkynyl, and -
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12\)e-46 (R16 111 ABN II(R18), H 9.The use of claim6, wherein the
conpound has the fornmula Ii: (R16)1(Z6), e/N1i | (R18), 10. The use of
claim1l1, wherein the conpound has the fornmula Ij: (R16),(Z6), A N(RL18)"IIi

}Nher e: @3J|6€b§:§6m8¢@)ih whbdein Tﬂéeca%iﬂ Abm€ bal(OHLY),, W)L NCHIR-, Cpsalkéhyhas t he
or mul a
and C2-C

alkynyg moieties of( X3 may be further substituted by one or more C1-Cé6alkyl;
V, V1, and V2 are each independently and respectively selected from the group consisting of O
and Hy;

each Z2 is independently and individually selected from the group consisting of hydrogen, aryl,
C1-Cealkyl, C3-C8carbocyclyl, hydroxyl, hydroxyCl-Cé6alkyl-, cyano, (R3);N-, (R4);N-,
(R4),NC1-C6alkyl-, (R4),NC2-C6alkyIN(R4)(CHy)y-, (R4),NC2-C6alkylO(CH,),-,
(R3);NC(0)-, (R4),NC(0O)-, (R4);NC(O)C1-Cé6alkyl-, carboxyl, carboxyCl-Céalkyl, CI-
Cé6alkoxycarbonyl-, C1-Cé6alkoxycarbonylC1-C6alkyl-, (R3);NSO,-, (R4);NSO,-, -SO2RS, -
SO,R8, -(CH,),N(R4)C(O)R8, -C(O)R8, =0, =NOH, =N(OR6), -(CH),G1, -(CH).G4, -
(CH,),O(CH2):G1, -(CH2),O(CH2)xG4, -(CH2):N(R3)(CHj)p-aryl, -(CH2).N(R3)(CH:).Gl1, -
(CHy),N(R3)(CH,),G4, -(CH,),NHC(O)NHS(O),RS8, -(CH,),NHS(O),NHC(O)RS,
C(O)NHS(0);R8, -(CH2)NHC(O)(CH3)sR5, -(CH2).NHS(O);R5, -(CH2):C(O)NH(CH;)4R5,
(CH,),C(O)RS5, -(CH,),OC(O)RS, and -(CH;)4RS;

in the event that Z2 contains an alkyl or alkylene moiety, such moieties may be further

substituted with one or more C1-Cé6alkyls;

each Z3 is independently and individually selected from the group consisting of H, C1-Cé6alkyl,
branched C3-C7alkyl, C3-C8carbocyclyl, halogen, fluoroC1-Cé6alkyl wherein the alkyl moiety
can be partially or fully fluorinated, cyano, hydroxyl, methoxy, oxo, (R3),NC(O)-, (R4),NC(O)-,
N(R4C(O)R8, (R3),NSO;z-, (R4),NSO,-, -N(R4)SO;R5, -N(R4)SO,R8, -(CH2)N(R3),, -
(CH)oN(R4);, -O(CH)qN(R4);, -O(CH;){0-C1-Céalkyl, -N(R3)(CH,)qO-C1-Cé6alkyl, -
N(R3)(CH;)qN(R4),, -O(CH2)qRS, -N(R3)(CH»)4R5, -C(O)RS, -C(O)RS8, -R5, and nitro;

in the event that Z3 contains an alkyl or alkylene moiety, such moieties may be further

substituted with one or more C1-C6alkyls;
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12. The use of claim 10, wherein the conmpound has the fornula I1I:

(R16), (26X \-* o \.., ,.,l1. (R18), 13. The use of claim 10, wherein the
conpound has the formula Im (R 6)t(zZ6), lii | A4*--A'N 14. The use of
cl ai m kachnheisCindegeh@entlo e iddvibadl vt SeRcle@ from thelgloup ¢dndieling 6N, CR2\6RIKSI N |

A ’h?;dgxlygz-%%'yl']\fyl, C1-C6alkoxyC2-Cé6alkyl, (R4),N-C2-Céalkyl, (R4),N-C2-C6alkyIN(R4)-
C2-Céalkyl, (R4);N-C2-C6alkyl-O-C2-Cé6alkyl, (R4),NC(0)-C1-Cé6alkyl, carboxyC1-C6alkyl-,
Cl1-Cé6alkoxycarbonylC1-Co6alkyl-, -C2-C6alkyIN(R4)C(O)R8, RS8-C(=NR3)-, -SO,RS,
C(O)R8,  -(CH),Gl,  -(CHpuG4,  -(CH))O(CH»),Gl,  -(CH),O(CH,).G4, -
(CH,){N(R3)(CH,),G]1, ~(CH,)(N(R3)(CH,),G4, -(CH,)NHC(O)(CH,),R5, -
(CH2){C(O)NH(CH2)qRS5, -(CH2){C(O)RS, -(CH;)4OC(O)RS, -(CH3)4RS5, -(CH,){NR4(CH;){R5,
and -(CH,),0(CH,){R5;

in the event that Z4 contains an alkyl or alkylene moiety, such moieties may be further

substituted with one or more C1-Cé6alkyls;

each Z6 is independently and individually selected from the group consisting of H, C1-Cé6alkyl,
branched C3-C7alkyl, hydroxyl, hydroxyC1-Cé6alkyl, hydroxyC2-C6 branched alkyl, Cl-
Céalkoxy, C1-Cé6alkoxyCl-C6alkyl-, C1-C6alkoxyC2-C6 branched alkyl-, C2-C6 branched
alkoxy-, C1-C6alkylthio-, (R3);,N-, -N(R3)C(O)R8, (R4),N-, -R5, -N(R4)C(O)RS, -
N(R3)SO;R6, -C(O)N(R3);, -C(O)N(R4);, -C(O)R5, -SO;N(R4);, -SO;N(RS5),, halogen,
fluoroC1-Cé6alkyl wherein the alkyl is fully or partially fluorinated, cyano, fluoroC1-Céalkoxy
wherein the alkyl is fully or partially fluorinated, -O(CHz){N(R4);, -N(R3)(CH)qN(R4),,
O(CHy)q0-C1-CéAlkyl, -O(CH2)(N(R4),, -N(R3)(CH;)40-C1-C6Alkyl, -N(R3)(CH,){N(R4),,
O(CHz)¢RS5, and -N(R3)(CHz)(RS5, -(NR3)R17, -(O)R17, -(S)R17, -(CH,),R17, -R17,
(CH2)uG1, -(CH2)nG4, -(CH2):O(CH2)1G1, -(CH2):O(CH2).G4, -(CH2).N(R3)(CH2)2G1, and
(CH2)N(R3)(CH2).G4;

each R2 is selected from the group consisting of Z3-substituted ary0l, Z3-substituted G1-, Z3-
substituted G4-, C1-C6 alkyl, branched C3-C8alkyl, R19 substituted C3-C8carbocyclyl,
hydroxylC1-Cé6alkyl-, hydroxyl branched C3-Cé6alkyl-, hydroxyl substituted C3-C8carbocyclyl-,
cyanoC1-Céalkyl-, cyano substituted branched C3-C6alkyl, cyano substituted-C3-C8carbocyclyl,
(R4),NC(0)C1-Cébalkyl-, (R4),NC(O) substituted branched C3-Cé6alkyl-, (R4),NC(O)
substituted C3-C8carbocyclyl-, fluoroC1-Céalkyl wherein the alkyl is fully or partially
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1 (R18), HH wherein Ais fury!. 15. The use of claim 14, wherein the
compound has the formula lo: (Z6), A2NI\) Or lo (R18), 16.The use of claim
14, wherein the conpound has the forrmula Ip: 112(R16),Z e/ (N6 ufp (R18),

17. Theflubsmath, Edl@%em ddano I EYalkok  eardoffip@ol0 t- dbatkok ) & hteitnmhe aallkyd -group is
(R116),(76), 122-1'° " "h0 erriN 1 A, \.UV-1g 9\ | AN
fu ly or partially fluorinated;

wherein each R3 is independently and individually selected from the group consisting of H, C1-

Céalkyl, branched C3-C7alkyl, C3-C8carbocyclyl, and Z3-substituted phenyl;

each R4 is independently and individually selected from the group consisting of H, C1-Cé6alkyl,
hydroxyC1-Céalkyl-, dihydroxyC1-C6alkyl-, C1-C6alkoxyC1-C6alkyl-, branched C3-C7alkyl-,
branched hydroxyC1-Cé6alkyl-, branched C1-C6alkoxyC1-Cé6alkyl-, branched dihydroxyC2-
Céalkyl-, -(CH2),N(R7),, -(CH2);RS, -(CH);C(O)N(R7),, -(CH2)aC(O)RS5, -(CH),C(O)OR3,
C3-C8carbocyclyl, hydroxyl substituted C3-C8carbocyclyl-, alkoxy substituted C3-
C8carbocyclyl-, dihydroxyl substituted C3-C8carbocyclyl-, and -(CH;).R17;

each RS is independently and individually selected from the group consisting of

I ST N
N, N N. N N N, N N, N N N ] N
SO0 OO O O G~ GOt
TR L R4\N/l§NH e
\
R4

and wherein the symbol (##) is the point of attachment of the R5 moiety;

each R6 is independently and individually selected from the group consisting of C1-C6alkyl,
branched C3-C7alkyl, C3-C8carbocyclyl, phenyl, G1, and G4,

each R7 is independently and individually selected from the group consisting of H, C1-C6alkyl,
hydroxyC2-Céalkyl-, dihydroxyC2-C6alkyl-, C2-C6alkoxyC2-C6alkyl-, branched C3-C7alkyl-,
branched hydroxyC2-C6 alkyl-, branched C2-C6alkoxyC2-C6alkyl-, branched dihydroxyC2-
Céalkyl-, -(CH)qR5, -(CH;),C(O)R5, -(CH2),C(O)OR3, C3-C8carbocyclyl, hydroxyl
substituted C3-C8carbocyclyl-, alkoxy substituted C3-C8carbocyclyl-, dihydroxy substituted C3-
C8carbocyclyl, and -(CH;),R17;

each RS is independently and individually selected from the group consisting of C1-Céalkyl,
branched C3-C7alkyl, fluoroC1-C6alkyl wherein the alkyl moiety is partially or fully

138



1 (R18), HH 18. The use of claim1, wherein the conpound has the formula In
(R6)tsz6x Ir AIN(RL8), wherein Ais pyrrolyl. 19.The use of claim 18,
wherein the conpound has the formula Is: (N6),(26), e/N" I(R18), 20.The
use of tmbahmcﬂ,&:s-wbedrmdyclyhaacam@ﬁmwd prgaylt, N23-bitetifutsdnpienylictl-C4aRdB), ,A326) ,
R2 \ t A3N_1l HH

substm}ted Gl1, Z3- Sl(letltLl)th G1-C1-Céalkyl-, Z2-substituted G4, Z2-substituted G4-Cl-

Céalkyl-, OH, C1-C6alkoxy, N(R3),, N(R4),, and RS5;

each R9 is independently and individually selected from the group consisting of H, F, Cl1-
Cé6alkyl, branched C3-C7alkyl, C3-C7carbocyclyl, phenyl, phenyl-C1-Cé6alkyl-, -(CH,),G1, and
'(CH2)nG4;

each R10 is independently and individually selected from the group consisting of CO,H, CO,C1-
Céalkyl, -C(O)N(R4),, OH, C1-Cé6alkoxy, and -N(R4),;

each R13 is independently and individually selected from the group consisting of H, C1-Cé6alkyl,
branched C3-C7alkyl, C3-C8carbocyclyl, hydroxyC2-C7alkyl, CI1-C6alkoxyC2-C7alkyl,
(R4),NC(0O)-, (R4),NC(O)-C1-Cé6alkyl, carboxyC1-Cé6alkyl, C1-Cé6alkoxycarbonyl-, CI-
C6alkoxycarbonylC1-C6alkyl-, (R4);N-C2-C6alkyl-, (R4);N-C2-C6alkyIN(R4)(CH;)q-, R5-C2-
C6alkyIN(R4)(CH)q-, (R4);N-C2-C6alkylO(CHa)q-, R5-C2-C6alkyl-O(CHz)q, -
(CH2)]N(R4)C(O)RS8, aryl, arylC1-Cé6alkyl-, aryloxyC2-Cé6alkyl-, arylaminoC2-C6alkyl-, C1-
Cé6alkoxycarbonylC1-Cé6alkyl-, -C2-C6alkyIN(R4)C(O)R8, R8-C(=NR3)-, -SO,R8, -C(O)RS, -
(CH,),G1, -(CH),G4, -(CH),O(CH,),G1, -(CH,),0O(CH;);G4, -(CH;),N(R3)(CH,),G1, and -
(CH2)nN(R3)(CH2)aG4;

each R14 is independently and respectively selected from the group consisting of H, C1-Cé6alkyl,
branched C3-C6alkyl, and C3-C8carbocyclyl;

R16 is independently and individually selected from the group conmsisting of C1-C6alkyl,
branched C3-C7alkyl, C3-C8carbocyclyl, halogen, fluoroC1-C6alkyl wherein the alkyl moiety
can be partially or fully fluorinated, cyano, hydroxyl, C1-Céalkoxy, fluoro C1-C6alkoxy wherein
the alkyl moiety can be partially or fully fluorinated, -N(R3),, -N(R4),, C2-C3alkynyl, and nitro;

each R17 is taken from the group comprising phenyl, naphthyl, pyrrolyl, furyl, thienyl, oxazolyl,
thiazolyl, isoxazolyl, isothiazolyl, imidazolyl, pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl,
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21. The use of claim 18, wherein the conpound has the forrmula lu: A4N,
A (R14 72(R16),(Z6), \140 e'/' lu 22. The use of claim1l1, wherein the
conpound has the fornula Iv: (R6)t(Z6), AINN ,A ..... S W I S

e' I N Hetrddo(yR1Byrazinyl; Pyridazindl,.triazinyl, vkeeansi, I‘Bzétadﬁly] mt%ydxioﬁirany?ﬁox‘ﬁh@myke of

claim 22, wherein the conpound has the for
oxazolhidinyl, pyranyl, thlopyrrrra)myl tetrahydropyrany? cﬂyxa?myl azepmy? ogceplzxyl diazepinyl,

pyrrolidinyl, and piperidinyl;
wherein R17 can be further substituted with one or more Z2, Z3 or Z4 moieties;

R18 is independently and individually selected from the group consisting of hydrogen, C1-
Cé6alkyl, branched C3-C7alkyl, C3-C8carbocyclyl, halogen, fluoroC1-Céaltkyl wherein the alkyl
moiety can be partially or ﬁlliy fluorinated, cyano, hydroxyl, C1-Cé6alkoxy, fluoroC1-C6alkoxy
wherein the alkyl moiety can be partially or fully fluorinated, -N(R3),, -N(R4);, C2-C3alkynyl,

and nitro;
R19 is H or C1-C6 alkyl;

wherein two R3 or R4 moieties are independently and individually taken from the group
consisting of C1-Cé6alkyl and branched C3-Cé6alkyl, hydroxyalkyl, and alkoxyalkyl and are

attached to the same nitrogen atom, said moieties may cyclize to form a C3-C7 heterocyclyl ring;
and nis 0-6;pis 1-4;qis 2-6;risOor 1;tis 1-3,vis 1 or 2;

with the proviso that compounds of formula Ia cannot be

JL WA

LT
Xt OG0 % 1,0 ae
SN

in the manufacture of a medicament for the treatment a disease caused by c-Abl kinase,
oncogenic forms thereof, aberrant fusion proteins thereof and polymorphs thereof, chronic
myelogenous leukemia, acute lymphocytic leukemia, other myeloproliferative disorders,

gastrointestinal stromal tumors, hypereosinophilic syndrome, glioblastomas, ovarian cancer,

pancreatic cancer, prostate cancer, lung cancers, breast cancers, kidney cancers, cervical
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JI 1w (R18), 24.The use of claim 22, wherein the conmpound has the fornula
Ix: A3 HI(R18), (R16),(Z6), ..;\---"-",DO0O (15.".""/T \-11 25. The use of
claim?22, wherein the conpound has the formula ly: (T),(2Z6), 72 Q0-1.- |,
AN N AgaiciroRibS,) metadths?Oof Hrinaing eoliff tuibAsatoddarykies sicilat HBesengiatuctriaedby he

Formul %yperpro 1§ejiz?t)1_dn( 1§a6c?ir’1g to blindness including retinopathies, diabetic retinopathy and age-
related macular degeneration, rheumatoid arthritis, melanomas, colon cancer, thyroid cancer, a
disease caused by a mutation in the RAS-RAF-MEK-ERK-MAP kinase pathway, human
inflammation, rheumatoid spondylitis, ostero-arthritis, asthma, gouty arthritis, sepsis, septic
shock, endotoxic shock, Gram-negative sepsis, toxic shock syndrome, adult respiratory distress
syndrome, stroke, reperfusion injury, neural trauma, neural ischemia, psoriasis, restenosis,
chronic obstructive pulmonary disease, bone resorptive diseases, graft-versus-host reaction,

Chron’s disease, ulcerative colitis, inflammatory bowel disease, pyresis, and combinations

thereof.
2. The use of claim 1, wherein the compound has the formula Ib
(R16) (Z6)
R2g XN 2N
;«1/)!\\NJ\NL\’\J ’ ~ | b
LooL Ry
wherein A is pyrazolyl.
3. The use of claim 2, wherein the compound has the formula Ic
(R16)l /Zﬁ)l
/\ N
,J\\NJ\NL\/\ \J Ie
A2 (R18),
H H .
4. The use of claim 2, wherein the compound has the formula Id:
(R186), /ZG)‘
XN A
/A\ N/k/ °
) (R1a)‘
H H
5. The use of claim 2, wherein the compound has the formula Ie:
(R16) (26)(

iQO Ie

(R18),

6. The use of claim 2, wherein the compound has the formula If:

(R16), (26}

XN, 2
PO ST S

N
| | (R18),
H
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72\ iz AINI1(R18), H wherein Ais thiazolyl. 27.The use of claim 26,

wherein the conpound has the formula laa: (R16), (Z6),
28. The use of claim 26, wherein the conpound has the fornula | bb:

| aa A2N |

(R18),
R2 Ibb N

H | ( Ri8hereid® Fhsoxasdylof cl ai m 26, wherein the conpound has the formula Ice:

(R16), (Z6),

7.

10.

The use of claim 6, wherein the compound has the formula Ig:

(R6), (Z6)
JL 3 L}
/A\

Ig
(R1 a)‘

The use of claim 6, wherein the compound has the formula Ih:

(R16)( (26)‘

i /O\
/A\

(R18),

The use of claim 6, wherein the compound has the formula li:

(R16) (Z6)

i ’\/o\/ Ay
/A\ L
| (R18)l

The use of claim 1, wherein the compound has the formula Ij:

(R16), (Z6)

JL 3

/A\ Ij
(R1B).

wherein A is thienyl.

11.

12.

13.

14.

The use of claim 10, wherein the compound has the formula Ik:
16» (26)

Ay
j\ /O\ Ik

(Rw)l

The use of claim 10, wherein the compound has the formula II:

{R16),
/
,A\ j\,\ \ 1

II R18
b R&

ZG)(

The use of claim 10, wherein the compound has the formula Im:

(RI6) (Z6)

A
S UL

A4
! f (R18
H H k

The use of claim 1, wherein the compound has the formula In:
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R2 Illce ANl H(R18), 30.The use of claim1l, wherein the conpound has the
formula Idd: (R16)1(Z6 X \--Th I (R18X wherein A is oxazolyl. 31. The use of
cl ai m 30, wherein the conmpound has the formula lee: (%)1226), \ .Y lee
(R18), 32. The use of claim 30, wher‘ n th ‘%orrpound has the for rrul a lff:

(R16) (Z6), A3N (R18), Iff T ij\/o\

| (R1 8)
wherein A is furyl.
15.  The use of claim 14, wherein the compound has the formula lo:
( 16) <zs).
/A\ J\ /O\
(R18)‘
16. The use of claim 14, wherein the compound has the formula Ip:
(R16) Z8 )
X // '
/"!\\ i L\/\ \) Ip
A3 E E (R18)
17.  The use of claim 14, wherein the compound has the formula Iq:
(Ri)( (ZS)‘
P Ay
/;I\\Nj\ L\,\ 0\) Iq
A NN (R18)
H H .
18.  The use of claim 1, wherein the compound has the formula Ir:
(R16), Z6),
N // y
T3 3T .
At NN (R18)
H H
wherein A is pyrrolyl.
19.  The use of claim 18, wherein the compound has the formula Is:
(RI6) /(st
XN 2N
/J\\ j\ J/\,\) v Is
A2 N N
Lo e
20. The use of claim 18, wherein the compound has the the formula It:
(Rw)‘ (zex
i /O\
L
R‘IB)‘
21.  The use of claim 18, wherein the compound has the formula Iu:
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33. The use of claim 30, wherein the conpound has the formula |gg:
(RI6),(Z6), AMMANI H I (R18),

the formul a | hh:

34. The use of claim1l1l, wherein the conpound has

(R6),SZ6 el N I hh Al (R18), wherein A is isothiazolyl.
35. The use of claim 34, wherein th¢ 16‘ o, ﬁd has the fornula lii:

(R16),)Z6) 0 , A2NN Il (R18), HH’3§. e“of clai m 34, wherein the
conpound has the fornula Ijj: ARQe i;\ NG
22.  The use of claim 1, wherein the compound has the formula Iv:

wherein A is imidazolyl.

16) (Z6)

i /\ //N
/A\ Iv
(R1 8)I

23. The use of claim 22, wherein the compound has the formula Iw:

(R]18); (Z6)

N
T3 L3 W

A2 D (R18),
24.  The use of claim 22, wherein the compound has the formula Ix:
G 6). (ze)l
j\ L,\ \)r‘ Ix
(R18),
25.  The use of claim 22, wherein the compound has the formula Iy:

(ZG h

,A\JLQ

Rm)l

26.  The use of claim 1, wherein the compound has the formula Iz:

wherein A is thiazolyl.

(R1 8) (26

RS 'y
JL

/O\

R1 8)‘

27.  The use of claim 26, wherein the compound has the formula Iaa:

(R16) (ZGX

oW
AZ/L\NJ\N/kl\ \) Iaa

I | (R18),
H H

28.  The use of claim 26, wherein the compound has the formula Ibb:
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ANl "A/ I (R18)I1jj 37.The use of claim 34, wherein the conpound has the
formula I kk: ANl 72(T)t(Z6), ---. \ --0--- ,N (R18) J/1kk 38. The use of
claim1, wherein the conpound has the formula I'll: (R16),(Z6), (R18),
wherein A is phenyl. 39. The use of ! Ial m/??B wherein the conpound has the

formula Ilmm (T)t(z6): 72\ I, /\j\tL""UlrrlmAZ

| (R18)‘

29.  The use of claim 26, wherein the compound has the formula Icc:

(RTGJ‘ /zs).
/\

/A\ j\ Q Ice

l (R18)l

30.  The use of claim 1, wherein the compound has the formula Idd:

(R?6) (Z6)

P
C / Tdd

(R1 a)‘

wherein A is oxazolyl.

31.  The use of claim 30, wherein the compound has the formula Iee:

(R}16), Z6)

3
i

| (R1a).

Iee

32.  The use of claim 30, wherein the compound has the formula Iff:

(R1 6)‘ ZG )3

/O\
/A\

l (R1 e).

33. The use of claim 30, wherein the compound has the formula Igg:

F1\6) (26)1
/O\
A4/A\'i‘ N/L/ \) Igg
H .

| R18
b (R18);

34. The use of claim 1, wherein the compound has the formula Thh:

'KG) /26)(
JL L
/A\ Ihh

(R1 8)(

wherein A is isothiazolyl.

35.  The use of claim 34, wherein the compound has the formula Iii:
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1 (R18), H 40. The use of claim 38, wherein the conpound has the formul a
Inn: (R16)t(Z6)t RR\# 10 e'/Isi , A3, A, NN,...--2;"," \1J \Inn II(R18), HH
41. The use of claim 38, wherein the corrpound has the fornula Too:
(R16)1(Z6)1 \140l e/ 11 100 (R18%§1 AR ﬁshe use of claim1, wherein the
conmpound has the fornula | pp: §\) LZ 9\&)72 AN, (R18)1' pp

| (R‘]B
W h

36.  The use of claim 34, wherein the compound has the formula Ijj:

(RI6), (26}

A bof j

(R18),

37.  The use of claim 34, wherein the compound has the formula Ikk:
(zsx
/\
/A\ J\ j\,\) Tkk
R18).
38.  The use of claim 1, wherein the compound has the formula IlI:
(R16); (zs)‘
N W
/A\ N/K/)
fli (R18),

wherein A is phenyl.

39.  The use of claim 38, wherein the compound has the formula Imm:
ZS)
/\
/A\ j\ L,\) Imrm
(Rm»
40.  The use of claim 38, wherein the compound has the formula Inn:
(R16)( (Z6)

f J\ ﬁof/N

Inn
R1 8)1

4]. The use of claim 38, wherein the compound has the formula Ioo:
(Ri)l /(ZG)l
N PN
/L\NJ\NL/\) \) Too
A4 7 (R18),
H H .
42.  The use of claim 1, wherein the compound has the formula Ipp:
(R] 6), ze).

/A\ j\ J/\,\ \ Ipp

(R18),

wherein A is pyrimidinyl.
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wherein Ais pyrimdinyl. 72 A2N 1l (Z6), lgq (R14 44. The use of claim
42, wherein the conmpound has the formula In: (R16),(Z6)1 0 r-/, N4 (R18),
45. The use of claim 42, wherein the conpound has the formula Iss: AAN
(T),(z6), elN

43.  The use of claim 42, wherein the compound has the formula Iqq:
16)‘ (26)‘
,A\ i Iqq
(R‘IB)‘
44.  The use of claim 42, wherein the compound has the formula Irr:

F"\5) (ZG)|
/A\ j\ /L/\J Irr

I (R18)(
45. The use of claim 42, wherein the compound has the formula Iss:
(R16), /(ze)l
/\ / N
/A\ i Iss
(Rw).
46.  Theuse of claim 1, wherein the compound has the formula Itt:
R16), (ZS)l

x i

l (R1s).

wherein A is pyridinyl.

47.  The use of claim 46, wherein the compound has the formula Iuu:

(R} e). Z6)
N
AZ/'I\\NiNJ,\/\/oU‘ Tuu

! | R18
ooy (R18),

48.  The use of claim 46, wherein the compound has the formula Ivv:

(R18) (26X

R g /\} \/‘/
A RIS

| | R18
bk (R18),

49. The use of claim 46, wherein the compound has the formula Iww:

(R16); (Zﬁ)l

JIG

(R18),

I—z

H
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| (R18), Iss 46. The use of claim 1, wherein the conpound has the formul a
Itt: R2,\6)e' /N (RL,(Z6), ,A Itt AINN wherein Ais pyridinyl. 47.The use of
clain146, wherein the conpound has the formula luu: (R16),iZ6), R2le,,Ar
N. . - .THeluse 'of claim |, whetelnuthe ARhseli§ R1&Yed fpingBe Ttowp ugresi&iirng@If &hneen 6,

mhereln the conpound has the f rmula | v
hyperprohferggve cgseases, secon ary cancer )éro“(tll$6 )ax‘xs(l )from metasta51s diseases
characterized by hyper-vascularization, inflammation, osteoarthritis, respiratory diseases, stroke,
systemic shock, immunological diseases, cardiovascular disease and diseases characterized by

angiogenesis.

51.  The use of claim 1, wherein the compound is selected from the group consisting of 1-(3-
tert-butyl-1-(1,2,3,4-tetrahydroisoquinolin-6-yl)- 1H-pyrazol-5-yl)-3-(3-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(1,2,3,4-tetrahydroisoquinolin-
6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-
tert-butyl-1-(quinolin-6-yl)-1H-pyrazo1-5-y1)-3-(3-fluoro-4-(2-(methylcarbamoyl)pyridin-4-
yloxy)phenyl)urea, 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(2-fluoro-5-(pyridin-3-
yloxy)phenyl)urea, 1-(3-tert-butyl-1-(1H-indazol-5-yl)-1H-pyrazol-5-yi)-3-(2-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(quinolin-6-yl)-1H-pyrazol-5-
y1)-3-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-tertbutyl-1-(quinolin-
6-y1)-1H-pyrazol-5-yl)-3-(3-methyl-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-
tert-butyl-1-(1,2,3,4-tetrahydroisoquinolin-6-yl)- 1H-pyrazol-5-yl)-3-(3-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-tert-butyl-1-(quinolin-6-y1)-1H-pyrazol-5-
y1)-3-(4-(2-carbamoylpyridin-4-yloxy)-2-fluorophenyl)urea, 1-(3-tert-butyl-1-(quinolin-6-yl)-
1H-pyrazol-5-yl)-3-(2-fluoro-4-(2-(methylamino)pyridin-4-yloxy)phenyl)urea, 1-(2-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)-3-(3-isopropyl-1-(quinolin-6-yl)- 1H-pyrazol-5-
ylurea, 1-(3-ethyl-1-(quinolin-6-yl)-1H-pyrazol-5-y1)-3-(2-fluoro-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-(3-cyclopentyl-1-(quinolin-6-yl)-1H-pyrazol-
5-y1)-3-(2-fluoro-4-(2-(methylcarbamoyl)pyridin-4-yloxy)phenyljurea, 1-(3-tert-butyl-1-
(quinolin-6-y1)-1H-pyrazol-5-yl)-3-(2-fluoro-5-(6-(hydroxymethyl)pyridin-3-yloxy)phenyl)urea,
1-(4-(2-carbamoylpyridin-4-yloxy)-2-fluorophenyl)-3-(3-isopropyl-1-(quinolin-6-yl)-1H-pyrazol-
5-y1)urea, 1-(3-isopropyl-l-(quinolin-6-yl)-1H-pyrazol-5-yl)-3-(3-methyl-4-(2-
(methylcarbamoyl)pyridin-4-yloxy)phenyl)urea, 1-( 4-(2-carbamoylpyridin-4-yloxy)-2-
fluorophenyl)-3-(3-ethyl- 1-(quinolin-6-yl)- 1H-pyrazol-5-ylurea, 1-(3-tert-butyl-1-(quinolin-6-
yl)-1H -pyrazol-5-yl)-3-(2-fluoro-5-(6-(methylcarbamoyl)pyridin-3-yloxy)phenyljurea, 1-(1-(1
H-indazol-5-yl)-3-isopropyl-1H-pyrazol-5-yl)-3-(4-(2-carbamoylpyridin-4-yloxy)-2-
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3

vy A3IN |11 (R18), H H 49. The use of claim46, wherein the conpound has the
formula lww. (Rcl1l6),(Z6), 72 A NN HH II1 (R18)1 \-1)livw 50. The use of
claim1l1, wherein the disease is selected fromthe group consisting of
cancer ﬂuhgppbcrpﬂ)cutdaf & dt(Rwertdimsmabglpyridisebylday y2- ﬂaomphelgk)e}f\ﬁhlswmsyldg from

ost coattnr e SBERERARATL P fra TP AE) & Bk O bl RS o e

di seas@sprapat- d:(wa@mubayr) dH-poase- aplqlurea se(asmﬁ)r@hqrzqcir@tmﬂm Pytazol-4-

angi ogenesi 51. The use of claim whe t he co n? ound 1's sel ected
fromt Hé)pw%aﬁ “Heorgphs ﬁg3 @rlsg_pregyl 1 (qumolm 6 yl) lH-pyrazol yl)urea, 1-(3-ethyl-1-
tert-b 2 t IRl i Y1) -3-(3-flu
or o- 4- E@MLOIJH 4 #) lc}gp grg%r(gyg ?}é?(? u%%%?gx%% ﬂﬁ' enyl ))'{]Jalri‘ieﬁozllgllih;}%cr1154
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H i ndazol -5-y1) - 3-i sopropyl-1H pyrazol - 5-y1) - 3-(4-(2-carbanoyl pyridin-4-ylo
Xy) - 2- 54f | ud"ﬂleplsl@qr@dlélmrfdawhﬂch(ls I-(-Brebwylbltquinadin-6-yl)- 1 H-pyrazol-5-yl)-3-(2-
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1-(2-fluoro-4-(2-(1-nethyl-1H pyrazol -
yppyridin-4-y|oxy)phenyl)-3-(3-isopropyl-l-(quinoIin-6-y1)-1FprrazoI-5-yCu
rea, 1-(3 -ethyl-1- (quinolin-6-yl)-1H pyrazol-5 -y1)-3-(2-fluoro-4-(2-(1
-nmet hyl- 1H pyrazo 1-4-yl)pyridin-4- yl oxy)phenyCQurea,

1-(4-(2-(1Hpyrazol -4-yl)p yridin-4-yl oxy)-3 -nethyl phenyl)-3 -(3 -i soprop
yl 1-(quino lin-6-y1)-1 Hp yrazol -5-ypthea, 1-(3-tert-butyl-1 -(1,2,3
,4-tetrahydro i soquino |in-6-yl)-1Hpyrazol-5-y1)-3
-(2-fluoro-4-(2-(1-methyl-1H pyrazol - 4-yppyri di n- 4-yl oxy) phenypure a,
1-(4-(2-(1Hp yrazol -4-yl)p yridin-4-yl oxy)-2-fluorophenyl)-3 -(3
-tert-butyl-1-(1, 2,3 ,4- tetrahydroisoquinolin-6-yl)-1H pyrazol -5-ypurea,

1- (4-(2- (1H pyrazol -4-yppyridi n-4-yl oxy)-2- fluorophenyl)-3 -(3
-tert-butyl-1-(1 -oxo0-1,2,3 ,4-tetrahydroi so quino

~lin-7-y1l)-1H pyrazol - 5- ypurea,

1-(4-(2- (AH pyrazol - 4-yppyri di n-4-yl oxy) - 2-fl uorophenyl) - 3-(3-tertbutyl - 1-(
1,2,3,4- tetrahydroi soqui nolin-7-yl)4H pyrazol - 5-ypur ea,
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yl oxy)phenyl)-3 -(3 -ethyl-1-(quinolin-6-yl)-1H pyrazol -5-yl)urea. 52.
The use of claimb51, which is

1- (4-(2- carbanoyl pyri di n-4-yl oxy) - 2-fl uor ophenyl) - 3- ( 3-
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accepta er eof 53 The se 0 m 51, which is
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nethylmﬂ1$ao&e@QMy&ﬁarbanDyI)pyrld|n 4-yl oxy) phenyQurea and
pharmaceutically acceptable salts, and tautoners thereof. 54. The use of
claimb51, which is 1-(3-tert-butyl-1-(quinolin-6-yl)-1H pyrazol-5-yl)-3-(2-
f 1 uor osgl- ( er(err!shﬁsthmiwd ) Rz}ﬁfc'h% nxztﬂﬁb&wzzo{;@amgr@ﬁn@ngyndm 4
pharmaceutical | y "accept abl e salts, and tautomers thereof 55. The use of
cl ai m goxy)pkrinyh-3-S-isopropyl-1-(quinolin- -6- yl)-1H-pyrazol-5-yl)urea and pharmaceutlcally

1-(3-tert nol i 1) - 1H- pyrazol - 5-y1) - 3- (442-
carbaﬁﬁ§ﬂﬁ§#f§#ﬁ %&3?8%§?89"?Vﬁ0rophenyCurea and pharnaceutical ly
acceptabl e salts, and tautoners thereof. 56. The conpound of claim 51,
which is 1-(2-f|uoro-4-(2-(nethy|carbannyl)pyridin-4- yl oxy) phenyl)-3
-(3-i sopropyl-1-(quinolin-6-yl)-1H pyrazol-5 -yQurea and pharnmaceutically
acceptabl e salts, and tautoners thereof.
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