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I NVENTION Field of the Invention [001] This invention

relates to conpounds and nethods for the treatnent of

cancer. In particular, the invention provides

conmpounds that inhibit Aurora kinase enzynes,

phar maceuti cal conpositions conprising the conmpounds,

and nmet hods of using the conpounds for the treatnent
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to the Anerican Cancer Society, an estinated
mllion ATeri garsndadekaewd. ¥riaEBeseive N cancer in
2004 and about 560,000 victins died from the disease.
Wi | e nedi cal advance have inproved cancer survival
rates, there is a continuing need for new and nore
ef fecti ve treat MACKGROMBD OXiHE INGENREONCt eri zed by
uncontrolled cell reproduction. Mtosis is a stage in
the cell cycle during which a series of conplex events
delity of chronbsonme separation into two
ught cells. raI current ca er api es,
[qoi]cl ud&h’é “%‘1?8“‘1’%‘6 o CQ&?R?”OS%‘&‘ ‘ﬁ?tﬁ%f;sé%‘ge trgginepiof cancer. In
paﬂﬁhulb)ﬂ thetlmnﬂbrt meﬁ&ﬁmdmﬁﬂythaﬂ\ﬂﬂuett Mr@ﬁangaaséizmesj S

e Oé%ﬁ%g Bl el Srdinetipdiet winadhe

cdthpit&&dﬁforﬂlﬂtﬁﬁa&néﬁtbﬂ&ﬁcéram I y rrenbers (e.g., Aurora A
Aurora B, Aurora C) regulate mtotic progression

%'%%Qomg%‘gk@- of centrosone separation, spindle
%m’cs——';m—nﬁ?q—g ssenbly checkpoi nt, chronosone
[0dbj gnme ntAcc@rngqbgctX WAIQ@I?&E cafddt §(5c§ertf aﬁtestﬁﬁateaij 1.4 million

Oncogene, Berdni k et al

Apjegicans wepe neaﬂm—d{ag@@'g}l)wnl'@’g@qeé M%@d@boaﬁp@m v1ct1rns died from
taMRdehdel GRlileQRdRh M%‘e‘?ﬁaké ﬂ%@%d@@l’{&r RGN al K]t R a

oncogenesi s in several tunor tty i ncl udi ng those of
ceringineaaer f9F aeys and Merefifectivie tigptmengy| . Cancer Ther., 2:

589 (2008 Bi schoff et —al., ENMBO, 17: 3062 (1998)
et alCanceisharacieized byginconplisd colbspyoftuciysy dinsis is a stage

m%lé ediReykie Hﬁﬁﬁg whithiaRérdids @ncdrﬁpléxtweﬁts eRfukSthe agbit} 5f dh?omosome
mtoti ¢ arrest and apoptosis, suggestjng that thes

sqpaFAbion anto Hyoy qqg,ﬁtg:lr eellst vgfab%utrgenf eAneer Aherapies, Hg,u&lmg the taxanes
al(mch'ﬁmé‘é‘eﬁlkﬁélds, acl to @ﬁﬂlt thé Blitotic ﬂ:.@clune%ﬁ M(t&Qq&))gressmn is largely

g R el

Rl e Sl oRes b ayp g HEL e ptecied B mirolk
kinhseb Ualoya kiahde faraily gaabes @3, Auibrh i, hoF&a Bf Afiufoea Quiegulate

ki nases ar.e expected have i cation acr.o a .
mpRaR R St Rt Dis PLEnBRB e PP SRR dframies
spigtle Assembly ckedkpsiat, icdoiokdoe dignmént, Wd 085hekik DB @rtre et al.,
OP cogenu%ofg% %&%ﬁrdmk et al., Curr. Biol., 12: 640 (2002)). Overexpression and/or
amplification of Aurora kinases have been linked to oncogenesis in several tumor types
including those of colon and breast (Warner et al., Mol. Cancer Ther., 2: 589 (2003); Bischoff et
al.,, EMBO, 17: 3062 (1998); Sen et al., Cancer Res., 94: 1320 (2002)). Moreover, Aurora kinase

inhibition in tumor cells results in mitotic arrest and apoptosis, suggesting that these kinases
are important targets for cancer therapy (Ditchfield, J. Cell Biol., 161: 267 (2003); Harrington
et al., Nature Med., 1 (2004)). Given the central role of mitosis in the progression of virtually
all malignancies, inhibitors of the Aurora kinases are expected to have application across a

broad range of human tumors. There is thus a need for new Aurora kinase inhibitors.
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DESCRI PTI ON OF THE | NVENTI ON [ 0041 Thi s invention
provi des conmpounds that inhibit Aurora kinase. These
weompounss are useful for inhibiting Aurora KiP@EEES1005/016445
vitro or in vivo, and are especially wuseful for the
treatment of cell proliferative disorders, including
cancer. The Aurora kinase inhibitors of the invention
have the formula (A): RekemNNNRe R ANFRY Rf1l
"Rf2 G (A or a pharmaceutically acceptable salt
t hereof, wherein Ring A, Ring C, and each of the
variables Ra, Re, R', 0, KR and G have the val ues
descri bed bel ow. Dﬁﬁkll’sﬂ%‘;)%ggﬁ,myﬁwlo%nd R2
together forma bond. Ris hydrogen, or e forns a bond
[08d) h ei t Midis ifVention pAvidekaehip@indiRthaaintlibR Adrodamené eThebey

i s hydrogen uor 9, . or, an tionally substituted .
oot P RRe Lo G oy O s e i T P E ey
usehuil farthatreamnkm ofbdliofroliferyivadieordaist iacheitlg cir@ernTh Aurora kinase

.optionally substituted, 3- 6- menbered cycl oal i phatic

1%@{50&& Venglﬂ?jhﬁ‘e ?@E@P{‘?g‘?)'form a bond. Gis
hydrogen, an optionally substituted aliphatic, or R ng
B when Rf' is hydrogen; and s hydrogen, -ORS,
-N(R4) 2, -SR5, an optiogally stituted aliphatic, or
Ring B when 0 and R12 togdiher forma bond. Ring Ais
a substituted or unsubstitgkgq 5- or 6-nmenbered aryl,
het er oaryl , cycloaliphathR r__heterocyclyl ring.
Ring Bis a substituted ot)ugdubsStituted aryl,
heteroaryl, cycloali ph Riet er ocyclyl ring. -2
WO 2005/ 111039 PCT/ US20645 4% Ring Cis a’
substituted or unsubstitgted gyl , heteroaryl,

het erocyclyl, or cycloaliphatic ring. R-is hydrogen%A)
-C(OW -C2R, -S@2R, or a Cl1_3 aliphatic having 0-2

subsg,i a%h%%&“ceutically acceptable salt thereof, wherein Ring A, Ring C, and each of
the variables R*, R®, R”, R”, R*, R’, and G have the values described below.

R" is hydrogen, or R" and R” together form a bond.
R%is hydrogen, or R” forms a bond with either R" or R".

Each of R" and R’ independently is hydrogen, fluoro, or an optionally substituted
C,, aliphatic; or R” and R’, taken together with the carbon atom to which they are
attached, form an optionally substituted 3- to 6-membered cycloaliphatic ring; or R*

and R” together form a bond.

G is hydrogen, an optionally substituted aliphatic, or Ring B when R" is hydrogen; and
G is hydrogen, -OR’, ~N(R4)2, -SR’, an optionally substituted aliphatic, or Ring B
when R" and R” together form a bond.

Ring A is a substituted or unsubstituted 5- or 6-membered aryl, heteroaryl,

cycloaliphatic, or heterocyclyl ring.

Ring B is a substituted or unsubstituted aryl, heteroaryl, cycloaliphatic, or heterocyclyl

ring.



i ndependently selected fromR3 or R7. Re is hydrogen,
-OR5, -N(R4)2, -SRS, -NRAC(OR5, -NRAC(O N(R4) 2,

WO NR4/CaBR6, - N(R4) SO2R6, - N(R4) SO2N( R4) 2, or BECTASI05/016445
al i phatic optionally substituted with R3 or W R is
Cl 6 aliphatic or an optionally substituted aryl,
heteroaryl, or heterocyclyl group. Each R3
i ndependently is selected fromthe group consisting of
-halo, -OH, -O(C1_3 alkyl), -CN, -N(R4)2, -C(O(CL_3
alkyl), -C®2H, -C2(d _3 alkyl), _C(ONH 2, and
- & NEGlndi ' ! ' i
o L e e L L PR ARy, Y SR
het efaryl , or heterocyclyl group; or two R4 on the
same nitrogen atom taken together with the nitrogen
atRoimhytlorgan.aG(QBt FOBR |-SORulbsa Cf 1alipbatB-having -2rsehdticyenth

heterqgaryl. or 4- to_ 8-ngnbered heterocyclyl ring
havilﬁge,Pe%{‘ﬂerﬁl&éFlF‘FtB‘ﬁﬁ?rBFt ReRnitrogen atom 0-2 ring
het eroatons selected fromN, 0,, and S. Each R

4

i ﬁ%ﬁéﬁwﬁmﬁvfl-QRifsl\Tﬂmr%emff<% : @ﬁ% CEMNR yzl, é‘flb@@;lf’ut ed
e H R foBe RIS RIS &7 b e Sp oy Butsep fi Sifa & or .
y

al i,phatic or aryl _roqu. Each R independently is an

opt isénarlighalicpisin apbipeallyatbatitutebangl betoroppil, or feterocyclyl group.
het erocaryl group. [005] The invention further

prEedh Rlésdqphadenty éselectad frowrthogiotp omsistogpi-halbn@Ha-O(C, , alkyl),
compound of faormula (A), as_well as_uses of the

R eiE S O Sl gh Se Ron T eV et e ol N e

act i_@é@m@f % 1) treating Aurora ki nase-nedi ated

di sorders.” TO lgﬁ[ "Conpounds of this invention include

t hose .descri be neral |y above, and.  are further

| RaR gy e Seende R er Bt iy

di sgl hergl . el eh0  Shak d
the ToTT ot agaar B o RO D < RE o g

I ndi togetleat.with tBORitrogen atsmdfolre re bptiortale sutetimiedAu taf-membered
LA LS00 998 Bl A ALK 1 LB e iogen
pr ogpterssl-dring Beterantonts yeledtedcfedrh i, &% and35. WO 2005/ 111039

PCT/ US2005/ 016445 proteins that play a role in cell
diBaclsR ondepeedesitil ¢ hyaltrapen bo#n gitosphondbtitiied aliphatidiardr a

ki nas en i ncludi ng, without limtation,

hi Sﬁgﬁ@éowﬁgﬁe&?cy@j@}\ﬁwgg- nmyosin Il regulatory Iight
chai.n,s.protein phosphatase-1, TPX-2, |NCENP, survivin,
t Eﬂﬁ}n% d'ﬁ‘iﬂpﬁg‘ie“ﬂ? lsaﬂ“m&’&?“"ﬁb’ iSHEEy e g‘W@E‘i‘%‘,’r AW SEHAP,
desm n, Ajuba, XIEg5 (in Xenopus), NdclOp (in budding
yéadt§ indapandsritp@andpiomllysubatituted aryhheterosydkylnegdeteroaryl
enzy lgp'al so are thensel ves substrates for

aut O%E sphorylation, e.g., at Thr288. Unless otherw se

i ndi cated by context, the term
[005] The invention further provides pharmaceutical compositions comprising a

compound of formula (A), as well as uses of the claimed compounds for inhibiting Aurora

kinase activity and for treating Aurora kinase-mediated disorders.

[006] Compounds of this invention include those described generally above, and
are further illustrated by the classes, subclasses, and species disclosed herein. Terms used

herein shall be accorded the following defined meanings, unless otherwise indicated.

[007] As used herein, the term "Aurora kinase” refers to any one of a family of

related serine/threonine kinases involved in mitotic progression. A variety of cellular
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"Aurora kinase" is neant to refer to any Aurora kinase
protein fromany species, including, wthout

wo povstiaiBoON, Aurora A, Aurora B, and Aurora C, PCT/US2005/016445
preferably Aurora A or B. Preferably, the Aurora
ki nase is a human Aurora kinase. [008] The term
“Aurora kinase inhibitor” or "inhibitor of Aurora
ki nase" is used to signify a conmpound having a
structure as defined herein, which is capable of
interacting wth an Aurora kinase and inhibiting its

p%ié}{ﬂi%t ;ﬁa}aé:go'levﬁltcé(ll diviMYnkd 4 dtggtrd‘t\%rfglr Iﬁxog H@?lgtlono‘?y Aurora kinase

enzymatic activit Yy neans reduclin the a

epgymss andidiag evithoupliriasivor lystaneeH%u P 3uBENF-Ay vypepd] ré@dl@tpry
1iPRQhSh rbrotleﬂt PHREpIRYR-E MR8 TREERP, s%%ﬂnrt%?&%rhé?%e‘ﬁ alpha,

uror a ki nase act|V|ty is at | east abou

viressgin, BB MegRacCAP, fesain, AiHouXIESD 05 Xatop il g brbudding
gaé% arD-®hccl (ﬁ%soﬁmﬁwmﬁgr@klﬂﬁe Y hRY s CAR AN TBRE Ssubstrates

"Fhe’ Concentration of Adrora Kinase'inhibitor required
ferquiapherpBointinyregy. at Kl dndess gtharyiee igdicatod by cqnéext, dlaasterm
AR 1BaRQpts tlneMt tb ?ecfecr tb Eﬁ}nAm%pé)lHBas@ Q)t&Mfro 34, including,

about 100 nM or |ess thHan about 5 009 Fn sone
wathpeidimiation, AwoEr i MEPEIR arshAerak Rs%f@tab Ayrog A oxByg

PRYEAIIR, thd RBRLa kiha¥RIidd hugharl RGleELENdsBe ability Of_ an
Aurora ki nase to phosphoryl ate a substrate pepti de or

tein a concentration that, han the .
[@8 centr %Qé‘ﬁmo ”E?fé KinRfs by Pﬁ é‘tl“t’%or °f é&fﬂr? E’é‘asteols used to
sx@myalm &ﬁ'np&fﬂﬁti theﬁng b Bt edtade @l déﬂr@li bgletraivhih issapabl€ofgnteracting
duction

9 nmatijc Vit di f
“ﬁ‘i Lo r%‘“&‘a%%‘%elﬁ@‘é RCAAS fegzyn} & adh ﬁ’%/ T %\l\ﬁ) Soehinase
enzyimdbic baivitg heans reddtingedhe bbitityari 2y Amtdre kimadel tu Iphyspthf)rylate a

s@%grtégr%reptlf e?f%%]redteitﬁe fvearna bl %IB% mellnlg suclsh radl%:gxl | C{:-l AFroranlélg%se
aetpipty dxdt heastebyyt 509, ttl’least zén@u%%)ﬁt least ghoyh$0é, aoleasa ploan 85%, or at
leas a%?utgg( 1) varlou? prgodlmg %S‘(ﬁe cotnﬁer{f‘r%pgnﬁ nfggtggraek)%r%ase i bétor
retcjmﬁedb mmdimelae s\nad&a\kmampmbmwchhqf in tasrssthaﬂ albow aue Bess than

tSOJ lesst a ou elO@nM orhle [ na}bou l'}&/l i s used
e & &W

value g@ove and bel ow
t he stated value by a varlance of 10% [011] As used
(@98} ei n, tlheomeembddimantsi sudsihhilpiiipnds sejeqiveuteghe Hutorg kinase

TF‘% 2(2}( H%l#:&%et eﬁnhtg of ﬁXQo%plg§£s; %gpfa’ aéé%%ggé{agel;ﬁe%ﬁée or

e term atic el n, neans
prateinatpheangdidriaiion thlatalﬁ kvead than the/eonpentratigr of thwthtb’@at thatis
%ﬁ@@ 1B &R @&@Eﬁhﬂreﬁ@éﬂ%ﬁ&ﬁ&l Q:tecw;g RGO the @RSy RAtic

re units of unsat urati on, are not

agiivitpref ¢ different kisasgnpi @mesembtoémeélmathﬁ priiet &ingpeinpibitor also

rédﬂu@tsltﬂ@enzwaﬁé Actlu&fgf a%méns%%t lirteﬂéia%@ drie RRASs lmetl@amﬁqamer.
or cyc i c”al kyl kenyl, or alkynyl “groups and

[dmbr i ds theraal aab&i»tcia u@&i Hedth ﬁﬂﬁééﬁﬂ Fﬁixﬂately in the region of,
en

cIoaIK;g%&zalk or (cycl oal kyl)
Yo HicATe h@émyﬂs termpgbot'jis,pssfl |1%C°g‘t%%°%‘a§h 1ntuaer1@21 range, it
n’i'od'ﬁf(bs &mt ﬂang@b)@exténcﬁﬂg t!ﬂle b&[ndlr1&§hb3vecﬁfdkhéﬁﬁv the Elglltl'él]lca]_hﬁues set
used gl one or
va

r ynyl "
fggn. d_ggefne g teg}'\ ggout 1s used %erem to m0d1f¥ a numerical value above and

below the stated value by a variance of 10%.

[o11] As used herein, the term "comprises” means "includes, but is not limited to."



noiety, refer to a straight and branched chain

al i phatic group having from1l to 12 carbon atons. For
w@opos®s of the present invention, the term "edRY$3005/016445

will be used when the carbon atom attaching the

aliphatic group to the rest of the nolecule is a

saturated carbon atom However, an al kyl group may

i ncl ude unsaturation at other carbon atons. Thus,

al kyl groups include, without limtation, nethyl,

ethyl propyl, allyl, propargyl, butyl, pentyl, and

[Oq%])e( t er En%g For llllﬁ‘%lp ??Sel.gseg Lerelg V\Egrgéggﬁhtl-c@l\e{le nlt)rlar(?crﬂxt’ed or cyclic

Cat hpdrbiafighr Mucw arpdvai glérel§) baruatddor tWwtech @gtair0dnetol ﬁlore units of
nol ecul e forns part of a carbon-carbon doubl e bond,
upgaRERRAN. Brtovipeh arﬁ Bptadematig FRgempPlensuitable glphafi HSH“PS include
s%fi{gf&@lgﬂ%mbsﬂ-m@dtl&@?ﬂ ltarﬁn@ﬁﬂ tosaswim amﬁﬂautlmlye 6€£1ﬁjlnytl groups and
or ur poses o e ventil on e er
hybgjdgyhpsgol, %%Ffr 1?5 <@§C%&aam§y3?§@ngaﬁbﬂﬁr é&ysfﬁlfa L aéh?ﬁ%ﬂ
viritfis anbpdidiehs, B BlifhatiOgolp haLsto 101 tHi8e1 1wl Bou, 6r T1eBFEbons.

part of a carbon-carbon triple bond. Al kynyl groups
[onBic] ude, Tk tdimdt'alkyInTdlldnyDandehlRymy], useb-aore p)y ﬁl@llbart of a larger

ufr%egzlytlf) Bﬁ%?l lgtnatn %%aé\;lbeéfg%an 1812%12%{%\.83[ l?;%{? Ifr.om 1 ¥0e12 carbon
at'bmsr W@es ofdlie pregat ilmerymhj thé terms délylavilhiee wed adepthetcarbon
atgﬁgaa alcjl}lréggnr a 19 al%t étoulpqo ﬁ\éetr%[esg of’ra’rh?] gntosercate Zs(rjﬁ ogl.{./rgtﬁ(ﬁ Ezl%r (l)rll Qltgm
Howeadyoart alkyl grmprmysncludtaemeahmrathhe at ahexphmon @tamsn g"hus, alkyl

glgo?‘[x%% %g?u:d% Cvﬁﬁit hpﬂﬂlt; rﬂpt%&]! Etﬂﬁr ?rog%/ % qu ?rg&!}]g};l lﬁxtyl pentyl, and

oUt
heyt| obut yl , cyclopentyl, cycl opent enyl cyclohexyl
cycl ohexenyl, cycl oheptyl, cycloheptenyl, cyclooctyl,

[084)c| ooct dieybyrpased of the Ipersentanticatigr, thelterny gilenyl” will be used when
th%@x%ml QI%H{ tacllhhg H’@%ﬁk%c lé%ulph@%eefe& Of fe %ﬁﬁ&gﬂsforn;g rt ofa

terns " oal I , car bocycl
carbm@dzqrcdqyble bgpd.- é@semd@mpﬁ G}‘Cl%illes‘@lth% ligpéfatiogy, viphi iweopenylf

1%h@g§ %Eéhmgﬂ%naqgggy%p one or nore aromatic or
nona tic’rings, such as decahydronaphthyl or

(G161 ' ahy Ariap3RRLA of the PREER ifV28ti6R HictBlm VP9I Will 86 used when
att achnment ?gﬁbn fheeallphétlc rlnq E V@?gooéllff§3$len
S

thecbosotonsytatgng the aliphatic sy to dierfs Oﬁfé\r: Fpl§cpiedpyms part of a

carB&H-Q@abdiVttiple boR@! ARYKABYbups atthde W Rt kg tior, eﬂ@ﬁylt ppropynyl
an aILEhatlc al kyl , alkenyl or alkoxy group, as th

1-bygayhkipenrnylamddihe¥ead with one or more hal ogen

used herei t.he, t hal oge al qQ",
Rene o W Shpafnatig sy P, gy criigo’ o

"cafocyclic Uﬁ@d aldne BEasQfartaﬁ apapiér rﬁxfletﬁ, tefef Gef safated yr patigly,
refer a.
et vptic SRRt Bt pan Bl R ohE 4 B i fbefbin the
al&;ﬁ@ﬁatmgsystengls ppmbnaﬁh subisetubl IOynlahlighaﬁubsmpst intlede, without
Pr.ef er ab

lm?tgtbopn CXCR%F?PJ & ¢yc ol%/uh%l (iycl;J Bent %ylc Hei%ltpwe ncyflolgerx E}{chohfz;(enyl
cytuheptyl, cycloheptenyl, cyclooctyl, cyclooctenyl, and cyclooctadienyl. In some
embodiments, the cycloalkyl has 3 to 6 carbons. The terms "cycloaliphatic”, "carbocycle”,
"carbocyclyl”, "carbocyclo”, or "carbocyclic” also include aliphatic rings that are fused to one
or more aromatic or nonaromatic rings, such as decahydronaphthyl or tetrahydronaphthyl,

where the radical or point of attachment is on the aliphatic ring.



ant hracenyl. The term"aryl", as used herein, also

i ncl udes groups in which an aromatic ring is fused to
won®sar10sor e heteroaryl, cycloaliphatic, or PCT/US2005/016445

heterocyclyl rings, where the radical or point of

attachnent is on the aromatic ring. Nonlimting

exanpl es of such fused ring systens include indolyl,

i soi ndol yl, benzot hi enyl, benzof uranyl,

di benzof uranyl, indazolyl, benzim dazolyl,

benzthiazolyl qui nol yl', isoquinolyl, cinnolinyl,

mt hal az 'Tﬂ¥ Lﬂa%ﬁpll\dtfaylhaloa% n%ﬁ)'a!k@ﬁ()ll ar@aBQéﬁ%w refer to

acrldln a2|n Kenot hi'azi nyl , phenoxazi nyl

ant diphatiry e{lky)]q@lkemyﬂ pthy xytgeqqpawbqe &ise Bt bﬁ@pbsﬁlyqlted with one or more

hem) Qfa ! ’As'ﬁm%m tHQ%ﬁﬂnlu%geg' &halo” means F, Cl, Br, or L.
rahy r onapht hy I ndol i nyl, phenoxazi nyl ,

[0@@” zodi 0%@PYdrms &f3¢1 RNz 'u@é%pzhbﬁlle orAB p&¥t ¥ a la%éphh@le@&g.,

be nmono-, bi-, tri-, or polycyclic, preferably nono-,
abalkyl Cﬁralkvxyt,ynl aryloxyﬁik}é rq@'ﬂre@ efalol Gy, aromatic mpietyi coypripipg one to
tl"tree aﬁérggt;.r? rm)%lg y eh er ,opt1ona f gublsgtu%,dc g&%ﬁb ot?ﬂr% Lyl grou[?I % A

C[ 0491 grbip.” @fyagll@abs inalude, aviyHoat lkititationy hepylc Aapbithysasd an
aryl group covalently attached to an alkyl

agthiapeaw!. dfhegime RO n a%lbsgﬁ gersiny §)sq lélClBﬁ?ﬁ %?lléHSIl? W%Jch an aromatic ring
153&‘33& ttd &ﬂétcﬁ thorEr@EREFD cyclodliPRaticAdraleleYdey 8l 0ritigs) whee O radical or
%¥ ) al kyl |nclud|3% hout |Iﬁ1tagj d
P8 Wad"ﬁl?éh’éf’ﬂ € argrRefic tHigp mﬁmrgﬁwmp ko cf]“gﬁ‘fée ring
sys&&mncflmtlfdaﬂr Mblnd@?ldberﬁetﬂ\&h@abenzofubb&@d dtdearguanylaisdazolyl,
art o ar et eroa

ol heReipeolyl Branvt oafeiek FengPobpL Has Ry enginy
qﬂlﬁofa'hﬂﬁl Caﬁia@ﬂl‘s"l aﬁfcﬁﬁ}er p&bhazu’@d pﬁen&hlanhyllﬁhembmlr@ﬂ ons;

A peSadinl iy i ity bR an b e L

teﬁﬁbfﬂionafphﬂm Gm:Ethpl f)lmﬂlbxehﬁ{ydaﬂ)él&todtmanyl Hnd bt'mzrothoxolyl An aryl
t t ot

S O TS KRy T B PR T BTt TRBY Bk Byl s

p&fuﬂalﬂylmoqmair bicpilice Thé ermm'ofl” analgds usedrinterahgrgeably with the terms

oaryl , gr aups, . i nel.u w thout limtation,
at¥1 gem'iﬂ er ra%yFnd amn% Cg g I m dazol yl , pyr azol yl,

|azonI g
[Otlégadl azol yr} ¥a?l%?haz o%erralky? ?&ﬁ:{ éaél)%n g y?sogﬂaaﬁ?% 470l alfnﬂy attached
t%ﬁ anqy Bfoupp%lﬁ‘md@fm hagh lndwndwt]dllmhon@lwsalbstﬁyqed Preferably, the

al:fxﬂ%?%r!gﬁ%gs Wea?}é{ ngkpll mc]% gn%%;itﬁiourp{mhtaggn ertlzgr{ IgﬂéMyl and

er oar
niyitgilMethgdl. SO |nclude groups in which a heteroaromatic
ring is tused to one or nore aryl, cycloaliphatic, or
[dze]t e r ocy dihg ltertrisriggeroagBirasd * }&te‘lﬁr-ZDﬁ;Ed A1bhOBGas part of a larger
rl’}Oé quJ %tz %tgllﬁ’g% ?far o}:\ﬁi roar?ﬂ O’ﬁ' g ret%\bto{) Qé)rg%nc%o% th%\(;l:agg tcg 14 ring
alofiB) p.tdfGralbl’yCB) byd, or ]0&ﬁ1gmﬂ(£thy havdi@tﬁ] 20tdnilénylectrons shared in a cyclic
benzo %F ur anyl , I ndazol vy,
S s AT SRS Ph OB e FRBRYrom st etgronoms.
Thé renal lhdl’@tbatox}fhh telfah a:zmtnygen, ayperazoduilfoy land igliidepxgl axidited form
1 qui NO aroathazol wle, acridin h v
o pxﬁga%etnhor gz {3 yz%/nd angﬂélateg(mzze}é rf](’))/ taebtasm ﬁ.ltli’:ﬂggra ﬁllqﬁ%ljol 1& %roups
irtcktde akniytebruo lisdrgtinmmn dli¢nyy, Iflilrayamq;yrrolyl imidazolyl, pyrazolyl, tr1azolyl
t&%%l)%)gxzazéyp lsbgazbéﬂ,%%?cﬂ{al’yl, thiazolyl, isothiazolyl, thiadiazolyl, pyridy],
pyridazinyl, pyrimidinyl, pyrazinyl, indolizinyl, purinyl, naphthyridinyl, and pteridinyl.
The terms "heteroaryl” and "heteroar-", as used herein, also include groups in which a

heteroaromatic ring is fused to one or more aryl, cycloaliphatic, or heterocyclyl rings, where
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3(4H)-one. A heteroaryl group may be nono-, bi-, tri-

or polycyclic, preferably nono-, bi-, or tricyclic,
worpios/1piogd er ably nono- or bicyclic. The term PCT/US2005/016445

"heteroaryl™ may be used interchangeably with the

ternms "heteroaryl ring", "heteroaryl group", or
"heteroaromatic", any of which terns include rings
that are optionally substituted. The term

"heteroaral kyl" refers to an al kyl group substituted

by a heteroaryl, wherein the al kyl and heteroaryl

fFSéa_(,\Lﬁa(l) Rspdu“q)?g gﬁ@h i oﬁ[h% hg@:{'da (ﬂ'ﬁid&ﬁ u%fﬂl&%@@.xamples

sed ereln, ternms eter
inthyde adolyy csio;ndolyl quzoéhlwwemofmradyldabmo uawl ‘indazolyl,

be&f‘nﬁlﬁﬁ % ehfth{ak&g qﬁflﬁlﬁpﬁg ihdl 1%&%&??9%3@%91 &ﬁr‘\&rolinyl,

e 3- nocycl
qmu@@dinyﬁ 4H- qumohzrmﬁtrerb@aolmlr aqmdirw@@ae@zlrwb phenatiraierled
t §
PRUBIEL 1 D SR Eh . RSl B e
3(@Hh-bom /nheserearybgreup magbe glongy bif.driapl BOlYHElY Brefesthly mono bi-,

L refé’i'§blg glonped vabaxe Tthé%ﬁ hisBslyl Indydfeqk&NCe
to a r|n tomo a heteroc cle, the term ni trogen”

inithehaaa@@ ighyths termat ederogtyt ’i“t&’ge hetergaryh group’s pphetereagorgatic”,

AP W HREHEE Y infadd diddsltiiat ldfbﬁﬁ)‘hkﬂﬁaﬁ@%dbsﬁﬂnﬂ@d e téven Q\E@roaralkyl
Het er oat ons sel ected from oxy sulf%ea&r nitro

refquétorﬁntallla/é éwuﬁﬁybsﬁglt?\qi }e)é%hqtﬁogryh wherein t yl and hete oaryl
p&kiBNSihge %hh&mraed HMtonalyHubaguted. pyrrolidinyl) or +NR

(as in substituted pyrrolidinyl). [022] A
[o2elt er ocyc;«isl 1Bed hét@inChB tddls Seteacdyeld”, tletdrdG e tiaiocglio flical”,

a f er oat om rbon, ato hat re ts.in
e S A P e R T
n@ﬁbdy@lﬁtabﬂ t a fadel St iot10tradhnbeltedaorbrid gedd- t6 Lcesbérad aicgdicor

%? ! tﬁ’(fﬁ lrr?éfe n?\g{ 1?5”8 e%g%? eg ;P(cﬁ) %é‘%lja?)g ﬁl’rlﬁ%gurgtgd nd '}15‘%11;‘;{% addition
td caﬂfoah;tﬂhﬁsobﬂm c&rmydre, ppsfetablyiode fmyfoyr, pgte:roeiorrdm)defmed above. When
peri.din

{) & %Vaﬁ; t%%5ﬁ$ ﬁt&n oﬁélhetea)et ah%/ﬁ Ee)rgrg :‘Jnlrllt?r){))glielnn%(\cludes a substituted
nivvogeo| As:hmayhmpkej 1pearsanzwangd Qr p}irtl}i)kla mlylisa\turdtedxmlgémyxhg 0-3

hgclar%%t%c edtecF fX Sulf{x htllg] %g?%g%%? 341{62&9 gg;, BQN' (as ift @»,91-
leyefcﬁmpyxeblyi) 'NH (;ﬁeﬁ @mcly:nﬂm)yj orf 'NR@4s in N*fibbitued\pgthotidinyl).
group”, "heterocyclic noiety", and "heterocyclic

[ozedi cal " ,A Hét@robb&ﬁ&j rlng tinteGRadige i&bﬂtsypelﬂﬂm&igmupaﬂ dnﬁh&&oatom or
i pcl ude g%oupf HCh a hete )xg N rlngwé g 1
carporyHem thigt repy t%maﬁ,sgﬂb e Eﬁlélf.‘léllr% Ap ian II € 08 onally
siifstifSed. IheMpRs of snctodaturyied oBtrhrhﬁll@Olhx}Ght;uraI&tr lcmangyichc radlcals
: nant hri L., o |yl wher e
oplie ot P SRR R e, pHaR Rt Brpicony.
prpeﬂgmylﬁxpjmedslmyb Wthﬂ'\ydirogﬁmu]}tnmwdh@quumohﬂ, ,detahydl;oqomolmyl
garzggch%‘ b?lyérﬁg Hgl 818 rBrY leX anyl dl.lﬁzep%n Proxgzre}laic ¥1C thaz’epmy ,
midagiodinpicyrel gdimtckigtinyl. %V‘@@@U‘.Eek&&@@@g mb&t}@Z@OS\k@ﬂg@Mﬁ ring",
fers.to an al upsti e
R R e
npexchangeably hﬁdepmmdebp lichadeggraypsiirowhich ¢ hst@tmwl!lutrgds fused to one
oL %?J alrjﬁ5 hel%ésrgg?rh 61 ﬁ%ﬁahéﬁﬁﬁ Lgésr%ucﬂ 35 I:ndgiuk)x #FEGBM ’Elitu%g\anyl
phenanthridinyl, or tetrahydroqumolmyl where the radical or point of attachment is on the
heterocyclyl ring. A heterocyclyl group may be mono-, bi-, tri-, or polycyclic, preferably

mono-, bi-, or tricyclic, more preferably mono- or bicyclic. The term "heterocyclylalkyl”



i ncludes at | east one double or triple bond between
ring atons. The term"partially wunsaturated" is
wo mioent®sb t 0 enconpass rings having nultiple SPEABESDDSN016445
unsaturation, but is not intended to include aryl or
heteroaryl noieties, as herein defined. [024] The term
“l'inker group"” or "linker" nmeans an organic noiety
that connects two parts of a compound. Linkers
typically conprise an atom such as oxygen or sulfur, a
unit such as -NH, -CHz , -(O-, -C(ONH, or a
f
BB O RRR S 6y B0 AL TR iy D ety
portiopisdependently apoeptiopalist sebstiiedi n t he range of 14 to
96 with a length of up to about six atonms. In sone
[@Bbodi merfissuseq herein; thi karmj"gartiallycunsgtusgted;|refps te i ging moiety that
irlcRded atTJé@t Jn% rd'%hbl@ bk gfeﬁﬁmd befRES nl%é’ at%m@' Yid @Ak p%lrﬂfa\ﬂ'y

rou ene chain” is a polynethyl ene group
upsaglrated (1§}qtq>d% to USRI BISA TIRSS lgavgpg@glixpﬁe@éesl qﬁp@@@ratlon but is not
indrRb& tARbiMad 59101 heleoabyl mdiétRB)ad hbRirfdefihédm 1 to 3,
from1l to 2, or from2 to 3. A substituted al kyl ene

[oQJm?Ih nis mﬁwghvmmg%&@eogn@w@ ilrr@ar\@;ghh@ﬂ%aﬂftﬁn&étymﬁhrt onnects
me ne rogen atons s re ace W a
“%%ag? C§ A °‘§1‘}r Lapers tBéijfélf/uc?IBBHi%“laﬁﬁ‘l‘ Sifb ap roggn or sulfur, a

uRiesichhbagbetiow £@5)-, ac@YREL,idk HiRen 8f 4:0h8akiG as@h QlikPlené¥hain.

al kyl ene chai n’’al so ‘'may be 'substituted at one .or nore
Thomplefwaramags pha likenisitymieally én thg range obeboat ¥ 206G, prefesebly in the

ra%gé Bmttb §6 Wit Y Ren rghp&g% tﬁ&bo%'t SYLERR. el e?x{b%gm%% B linker is

tional I nter upt a functional group.
aéZ_Jq]rlk}émechhaJ nis "interrupted" by a functional gr oup
when an internal nethylene unit is replaced with the
[o2sinct i ondlheggrouplkyexampesso abivalent Akl gréupntAarslgplendidhain” is a
p(f) grr#e:t }%3%m%£ﬂ§?39§2); n‘(/:v remg%g; it_i\(/:e(igi\e)ﬁélj pr-e?_ %-l}; frc-)r(r)l-l'to 6,
fromMNORE s Hdm 1 8) :N(ﬁ%}rg 2N 2 to N AR Hated a‘llg%lc‘-.Q)e N )sa

)
lemé»’h(\%l)O}lP in @{m@ye_w moregr@éﬁaﬁhydrommnw(smlacedwlth a
sub¥ifRentS6Qikabie subfdtGéntSiticludé MISNEREBRH Ib¥low for Y BERORA aﬁf)hatlc

an optignally substltut ed aliphatic, aryl, heteroary

BOMP- pBrEyisas ehain alsg Bapb e%xbstiltm%dmm&?f%e BOfiRONA wﬁh&@éhphaﬂc
gup Bt a bisemd0gipheigrd. h the nitrogen atom forma

5-8 nenbered aromatic or non-aromatic ring having, in

[oaeldi t i on ArDalkjlene dhhiffalbgedn ibd dptlonltyZntetiigtell & @If@ations group.

B e G R R

repiiced with e, fuﬁ)d‘hohﬂtg&ﬁ@uc szin)qﬂesgj‘f @luipa.ble- &tM@lpﬂﬁ@ archia03 @roups”

et SRy ey 5 G SN %?35’ Bl e ST
%2@*@)&!@%%@4 )Cfch &bﬁ%}l rCQé%gtb XJI’1ave béén OC(O)O

d@(meuwpt:@dk Y131 annde«m%@@h@% SOCHRAED) 2
mdependerﬂy, is hydrogen or an%p%l;%e)ﬂldgl s%lbstl(tuted ahphatlc, aryl heteroaryl, or
heterocyclyl group, or two R on the same nitrogen atom, taken together with the nitrogen
atom, form a 5-8 membered aromatic or non-aromatic ring having, in addition to the

nitrogen atom, 0-2 ring heteroatoms selected from N, O, and S. Each R* independently is

hydrogen or an optionally substituted aliphatic, aryl, heteroaryl, or heterocyclyl group.



-(CH2)2Q(CH2)Zz , -(CH2)2Q(CH2)3 1 -(CH 2)3Q(CH2) -,

-(CH 2)3Q(CH2)2 , and -(CH2)4Q(CH2)-. O her exanples
wtooah kpBene chains that are "interrupted" w tPCT/US2005/016445

functional groups include -CH2GCH2-, -CH2Q CHR2) 2-,

-CH2G(CH2)3 , -CH2Q(CH2)4 , - (CH2) 2GCH2-,

-(CH 2 CH)z , -(CH)2(¢(CH2)3 , -(CH2)3QG(CH)-, -(CH

2)3¢CH2)Z , and -(CH2)4E CH2)-, wherein Gis one of

the "interrupting” functional groups |isted above.

[028] The term "substituted", as used herein, neans

A r. g 0] +d i
ek 0 U983 O ORI IR e
aliphaéic, atydHeeerauryl, aterragtlyyerbemsi bl e conpound. A stable
conmpound or chemcally feasible conpound is one in

(o2l ch t heExah@s obl, Sikyléa tHaghsithat hete b ShRupRUl with -O-
al tered when kept at a tenperature from about -80 C

inclyda HediOGAH @%@(ﬁﬂzhe RO &y o HiCE by €C B0, Kither

GPODER RO QR e oRgma yrov o BlEm-

ORIRR BHPI& of BRylEEEHAkns Mt ateMBIt@RGHED" Gvil FuRdtHRRANr & Gslikclude
adm ni strati on to a Eatl ent. The phrase "one or nore

-“SSSHL (SHEC)as Cike Hhbr eCFIﬂz,G(@@f)efr CHACEThurtbBp) (),

R b GHor T B TSl e BB oeRE hHBn G e

RV aidralphiag bRnetiondl greijsasted@boél ded that the above
conditions of stability and chenical feasibility are

(ozst . [ 02%fheAnrnalsitbstifuiteit) d4disdibherdie, radaynb tHaDoretof nhd’x]e hydrogens of
ar al k ar al kox | ox and. t [ k

RS FORDR Fni i PR e B tE o etk 08 sable or

cllreerhearug: aafaajlblqdozr@ndnd) €A stnigla b(ﬁh}k@.myl oanitbmitdile féasibbe)cogwnpoumd is one

e B e tis S b St by Rt BT R rom

alfut &80 °@rty Abamt +4E1Ceinathe yhsegpe@bmoisheé adeherlthéroicallyNeRtive

cér@t\é&lﬁ%ﬁ_ aé&ga%f%&%?&% ﬁ%g}ngii\rmiﬁs%meigég’ long enough to

be MNRICED)tRIrapeuNReCHIOpIIR) 2dminfRaGOR R, a pabeBOTRE phrase "one or

%@%ﬁh‘gglt&zam% @1 %fé{s %b& ofgﬁ%hﬁf\gtﬁ% 'equals from one to

theMiRINGHTNRbEE N(spﬂegnt@l@)@mble asemm)hel\(l(umb)egof available bonding

sﬁeg r%@%&i ﬁﬁ*\r&i @N (: %\K&E)o‘l? ta??&%ﬁ%kﬂ&m’?ﬁ@as@ﬁ@grg met.

?b P(O - G aryl d'nl\:% i Qx&ﬁfé\})le\%‘( B"é}agkyl Qfralk ﬁ?l&?ﬁ@l and the

stit uents aken Heir in erven
hlaft) @nﬁeterparryh{naphadlag W@ﬁ@@r@wl dpiedY m@teé@rlre}kylﬁaﬁlthrefﬁrqayalkoxy and

' tﬂérhfk Ed)r{iegn BAY b0 sebskitabts: BxaMp1€ 2hilabldd38stituents on
PCT/ 05 16445 atons selected fromthe group

tl@owsatsxtaitqqlgcadxon Riton®of agraeyl Qr heterogyt groyp fyhide dieade, SNOR-CN, -R*,

@ﬁa PR e b Bk Pkt st Bl e

d?@ L S RIERYR(195  AREH T IBHIE, -BRIGRYC D& bR dCOo,RY,

e substituted w th®one or’nbre substituents.
@mxtm))% -a{OoRyi-CatyNer” %UM@)N(RQ(I(:‘L\]IUNI\I(M , sat ur at ed
carbon of an ali hatlc‘gr or of a non-aromatic
NE ST HNB NGOYR FENR N(Rn)i HdalNRDiOR HROMN R hos e
-NR")C(=NR")-N(R"),, -NR'SO,R°, -NR'SO,N(R"),, -P(O)(R*),, -P(O)(OR*),, -O-P(O)-OR*,
and -P(O)(NR")-N(R"),, or two adjacent substituents, taken together with their intervening

atoms, form a 5-6 membered unsaturated or partially unsaturated ring having 0-3 ring



|isted above for the unsaturated carbon of an aryl or

heteroaryl group and the follow ng: =0, =S, =C(R*) 2,
wWoM0BHR039 =N- N(R*) 2, =N-OR*, =N-NHC(O) R*, =N NMIOEH005/016445

=N- NHSO2R, or =N-R*, where each R* and Ris as

defi ned above. [031] Suitable substituents on the

nitrogen atomof a non-aromatic heterocyclic ring

include -R*, -N(R*)2, -C(OR*, -QCO2R*, -C(O-C(OR*

-C(OCH2C(O R*, -SO 2R*, -S02N(R*)2, -C(=S)N(R*)2,

-C(=NH)-N(R*) 2, and -NR*SO2R*; wherein each R* is as
ag%'saggec?@&}{ ¢he gr@dPdonbibticd dfiN, I@f aPP ARG RL shgstﬁﬂ&ts, R°is an

'ed in the art that certain conmpounds of th

optmxehy $udnati yyokeyl aé-phatc or aryl groupreediRe, R*oandsR” axk bs @Qjmhd above.

tautoneric fornms of the conpounds being wthin the
[(BO]ope of Arhdiphatiegibipor a hdnt-asmatd lte&rrw'ysle: mtgahe;dbe substituted

rolx{g %)ur gs de n]%ngeta d fEQaerB ?fasyﬁable %u%ls,lttl: %nrqse on the éatﬂxgalttehudd CaF.E)on of

alamltrblﬁtlc gonp Dg@fraatqnﬁam(smétarhee:mdycla:smgnmﬂmdecwumutémmta‘aon those
hste(? a ovglfrogrth il Q%tl 7 égé c%rbgo(r%goorgrrg?r&ggrrﬁei 95“?%1 Sgrgfp %’x\ﬁl tlwe fo?lgwmg =0,
_s H{sm); Namanu H:NSN(R*); -0 =N-NeIE O e=N-ofHEOR®, =N-NHSO,R°,

i nventi on. of ex g t he conpounds of fornula
O’(ﬂ)‘IR/\hVélf‘eé?ﬁa a’i‘%RH?aFr%é‘é‘ﬁ aOYR have R or S

figuration at the carhon atom bear] B.. Both
BEE, R andttide SbsbUEnEan R Coer o rgeoahefgoccic ring
irRldde IR INAR®S dr@;Re afo,Rar @(o)rcqbwed(@ycrm@)th SEROBO,R(RY),,
the invention. 033] Unl'ess ot herw se st at ed,
-EBNER Y, 6X=NERNERB G afbNR*BOR" ewladragio emibcR itis asalefined ahdee.
conmpounds which differ only in the presence of one or
[032) e i sotlopilCial dppaent tooheskildddmehe arftbat cent@inpbrepounds of this
m%gn o%grg%éen hs anf tglgtot n ea rozx)‘fg\%re?ﬂt ?C%’lt tg% %Erlgglcgfé)gngﬁh%co&npoungs being
wﬁﬂhirt thel mopeof thh mvempinammsmthaivm staedh strucaitrenddpyctal HeBéin are
carbon e .SGope 2f t e
o pnt Rt eh B Rlehal bl Sl B B el
caldighcitions ﬂoeeaeh asya:maetat santare Adrefoe, single steleod&ohqahisemers as well
aft Qngpg%g%fﬁta%? ﬁla% eﬁ1 A GEICC: %nq)gtugeﬁ Bf tt(iﬁ% ggesgnq npr&y%%n%g aél Within the scope
oftha irvassist IB@a‘l'dyy)f amqm &ﬁﬂ enpalids dﬁforﬁﬂrﬁp(ﬂmwﬁl&eﬁf R" is hydrogen
forrrula as well as solvated and hydrated for
cas¥hay &ror 5P$fsgura% (i SE7bSP AOTRE IFREED B8y ibe B.4ag the S
s&%&]enwmoﬁaﬂaqalwaﬂmt sl afixthiRe tHefoog Atd iAudE] Wi@n @ scope of the
npounds of formula (A) where Re is hydr ogen, - CRS,
m"Rf("‘F?A{‘} 2 -SRS, -NRAC(OR5, -NRAC(O N(R) 2, -NRACO2RG,
[Ogg{ i on a| | ’ y N RA%?S %tlél R%rHct%s 8Fp1&ted'ﬁ?fem§g%éso meant to include
(ﬁﬁ]ﬂﬁd\ﬂm& dlfR& ohly ihieregerice@f ofe dZinde abiopirally énriched atoms.
F% FF%IS%E r?e%%/n Soldﬁzs haVU}%e}g? %rat%er;:\t gtFltefgg% e>%:rﬁpt ngR'rn%\e lrerfpla%gr;l‘érﬂl ofa
?cﬂi*é@&i ATBRADLS 2 dRuteANG YIS, o BRiteplAaRANGIARKIbYN SRIveist £8C- or

"“C-enriched carbon are within the scope of the invention.
[034] Unless otherwise stated, structures depicted herein are also meant to include
solvated and hydrated forms of the depicted compounds. Also included within the scope of

the invention are pharmaceutically acceptable salts of compounds of formula (4), as well as

solvated and hydrated forms of such salts.

-10-



hydrogen, fluoro, or a Cl1_6 aliphatic optionally

substituted with one or two W In sone other
wensdiment s, Rx and RY, taken together w th tPEr/US20bDOU6445

atomto which they are attached, forman optionally

substituted 3- to 6-nenbered cycloaliphatic ring. In

sone other enbodinents, R and Rfe together forma

bond. In sone enbodi nents, Rx and RY are each

hydrogen. In certain enbodinents, Rx, RY, and Re are

each hydrogen. [037] Sorre enbodi nents of the invention

[0 Pﬂl ate t @o%% TR8L& f Ihgrxméh%Af% ate t%%?oﬂdg of §>rmula (A)

ydro en 2 IS, y rogen or oget her orm
wherb BAiE hydrogeG- ®_R -NiRY)y, RRERNRAB(OORE 1@@(@)9«(@% COR&d

agic, ,or 038] Sonme ot her enbodi ne
N(ng@ﬁtr{'lﬂﬂ%@%(}%d@reﬁ[l #amcaap(agganymmuw iR By B

n%%%{:) % men s, anlsg ?r%g%na(?rn ” u ap %( 8' Oglgﬁly ?ubﬁﬁu ed qugll ne R’ or

R’Sllﬁtbr%ffbé?%da?rﬂ&ﬁs, Ras@\&éifo%&@b' y i's hydr ogen, -GCRS,
-N(R4) 2, or an optionally substituted aliphatic. Mre

OB D o R g o e o

hfdrbnO@hdey, or aCQ dlibhRic opnNﬁe@ﬂy r sabgltledl With bniRos Wy RL e f3he other
where L1 is a coval ent bond or C1 3 al kyl ene. [039]
erﬁbcwemm@ﬁtfo didrBntakemfogether witly thetcatban pieirep evhich they are attached,

sub en f t.h 0 unds . of .for A
foLRar SR ‘z’e‘ébsgtu(% dt(;gr)(rgr(ﬁ merRe Sicyd(i lps%(cizf@SFle her
er%ﬂuﬂ&&@%bﬂdﬁa%etﬁer forrh'lebhd NnBéme AmbdimBts, ' afid RPard pach
or a pharnmaceutically accept able salt thereof, where
hydregena estaimserpodinmyits, R Rd Br are gach hydtdgaed above f or
formula (A). Values and preferred values for R ngs A
[0B7] and CSpme efnbpdinieats of e imdﬁtémpella)e tarcemgelsm'\s iobfegmula (A)

04 bstit ut.ed
wBEe Q) edsilibar ot i e e Ry Rrb APRant &€ or
hBbEMO&Y & tibhally i@stitied ARbIRSIc A Rifig® A | ncl ude furano,

di hydrof urano, thieno, dihydrothieno, cyclopenteno,

[08¥1C! OhexeRfe odid: BWbERnOnts RYAHE &) @mpdYAdsUf kd¥hula (A), where R" and
R” together form a bond, and G is hydrogen, -SR’,-OR’, -N(R4)2, or an optionally substituted
aliphatic. In such embodiments, G preferably is hydrogen, -OR’, -N(R4)2, or an optionally
substituted aliphatic. More preferably, G is -H, -OH, -NH,, -O(C, , alkyl), -NH(C,_, alkyl),
-N(C,, alkyl),, C, , alkyl, C, , fluoroalkyl, -O-L'-R’, -N(C, , alkyl)-L'-R, or-L'-R’, where L' is a
covalent bond or C, ; alkylene.

[039] Other embodiments of the invention relate to a subgenus of the compounds

of formula (A) characterized by formula (A-1):

-11-



pyrrolidino, oxazolo, thiazolo, imdazolo,

i m dazol i no, imdazolidino, pyrazolo, pyrazolino,
w@yaaolosdi no, isoxazol o, isothiazol o, oxadi azedDUS2005/016445

triazol o, thiadiazolo, 2H pyrano, 4H pyrano, benzo,

pyri di no, piperidino, dioxano, norpholino, dithiano,

t hi onor phol i no, pyridazino, pyrimdino, pyrazino,

pi perazi no, and triazino, any of which groups nmay be

substituted or unsubstituted. Preferred val ues for

Ring A include, without Iimtation, substituted or

unsubstituted rings selected omthe group consisting

of furano, thieno, pyrrol ozoI o, thiazol o,

i m dazol o, pyrazol o, isoxazghos isothiazolo, triazolo,

benzo, pyridino, pyridazilNo, pyrimdino, and

pyrazino. [041]] Ring A nma substituted or

unsubstituted. In sone entodiWwepts, each

substitutable saturated_rj oon atomin Ring Ais

unsubstituted or is s @E; With =0, =S, =C(R5)2,

=N-N(R4) 2, =N OR5, =N NHO(Q 55 R’=N- NHCO2R6,

=N- NHSO2R6, =N-R5 or -Rb, V\,here Rb, R4, R5, and R6

are as defined bel ow. Eg ubstit ut abl e unsat ur at ed

ring carbon atomin R Ng"Ais unsubstituted or

substituted with -Rb. Each substitutable ring (A-1)

nitrogen atomin Ring Ais unsubstituted or is

subsiriatphtechcentically Ro¢ptatdsghltdhereqfi wibere ﬂlewegéﬂes RitRmridR’ are as

|onaII XIdI ed. FEac n l.
iR alteided R Rl NPT SRR S
foahulae G}),andl(A-phamdescop«tdbmml y substituted with R3 or
R . -12 WD 2005/ 111039 PCT/ US2005/ 016445 [042] Each
[Om i ndepém@mﬁd @/swbstltazb or amsubgititied & drp-reerbisdred aryb feteroaryl,
tignal l bstitu I .
cyﬁ eota epr}\ & é)"r therOC}{cl)ﬁ r{%\ r gar Ié/s O%lﬁl & A mcfut%g\éuarg%%, géhé’ﬁf"f‘ﬁ{ﬁf‘o'
tlii@loedihydrogﬁnbedydmpédﬁertoh@c]ohé)@h«r,@thi pygralo, pyrratoopp rolfnor m

p)érroh%u}o, 8)&%010 hlazglcs)t atzgl% fuéa lmo, 11}1.19162 1dm:6ngﬁ5§o%, pyrazolino,

hon Aromarie ri ing
pyretaidoe xswslzslel isuthiezbld, romdxazhvlp trguduph@dnsqﬂgﬂfﬁgyr@fto, @H-

p%ma%gr&;@g&%ﬁg@!am@%gy%gg ggfrglgyﬁto' anmé@m n%&orph&l%

pyr@StaziBoyrimidRE, pyr&RE, pipgfagirkeand-tE@IRG any S@leeml)ozps may be

su'b%%éé un%%lq y feirég%%%?g}lﬁiﬁ@g mcfuﬁgmlmutatlon

subg)it@yed©f @R@shtute@(r@gp@electe@(f@rm(}p@)@p cozg(ls;tmg@f fugRy thieno,

pyt (Eé@zog?%uaz_o% Eﬁldgg&@ asa%lgﬁg%zmﬁoﬂ!}&ﬂgﬁ:) friazolo, benzo,

pyR{i®), PPREZMmo, pmrzm imp e ma@ﬂ@lependent ly is selected

fromthe oup consisting of -halo, - acl_3
[Oéﬂkyl ), _I%M A_rq\q(yplg)egubs_h@(td ?regusgbsgmggq )In sorwppod* ments, each
su'b%(a@i‘e_s%hﬁ‘itw bihg carbdridihiZn RABA is ufd BN hr & Bbdidhtbd with

Each R4 |ndependently i s hydrogen or an

-@ms, eﬁéR 1y= e DR D, £NHOR, %N NEHHOIR, =NAfTO,RAeNeNGEOR', =N-R or
%?,: ‘6%% ?g%gﬁ(g lta)élg gt' %rggg defmed EJV\f())w %agl sugptletutg e ungaltltlr(age r{;\g
carbon atom in Ring A is unsubstituted or substituted with -R’. Each substitutable ring
nitrogen atom in Ring A is unsubstituted or is substituted with -R”, and one ring nitrogen

atom in Ring A optionally is oxidized. Each R™ independently is -C(O)R’, -C(O)N(R"),,
-COZR6, -SOZR(’, —SOZN(R4)2, or a C,, aliphatic optionally substituted with R orR.

-12 -



with the nitrogen atom forman optionally substituted

5- to 6-nenbered heteroaryl or 4- to 8-nenbered
whedosnowoyc! yl ring having, in addition to the PCT/USHOF016445

atom O0-2 ring heteroatons selected fromN, 0, and S.

[046] Each R5 independently is hydrogen or an

optionally substituted aliphatic, aryl, heteroaryl,

or heterocyclyl group; [047] Each R6 independently is

an optionally substituted aliphatic or aryl group;

[048] Each R independently is an optionally

G2 el B S s
o;itg)%gl] diBstHONE 28T SHALS or @&Barmrbﬁ}fj ependaiddm R Staken

sel ected fromthe group” consisting of Cl.6 aI [ phatlc
togathér withithe énteriveprtieg fing atomgform Ryeptiongily sepptituied duseq4- o

8- ﬂrean@Qd%gdn%% 3 norRQomtaﬂgﬁH% ﬂ%@gt dj§fm hdrdtohBfhs selected from the

Intervening ring atons m an optlonally substituted
glfouBe@Skﬁtmg@f@Méﬁ%éfed aromatic or non-aromatic ri ng

havi ng 0-3 rlgmdheteroatoms selectedfrgmtfgb ]S’
[021105/ 111@:3@111?3 eis2desl08 6205 -NGy S -EEISCER b R=GR)R'

ol R o Oty RO 5P g SO RG- 2V %%3“629 e

N@{‘ég@) NPRY, | QHBEONRE SHRSH R Ub@@)&%(lﬁ% @c@)Rﬂdfb @JQQO)R

gortion® 1t her eof’ onalfy f
-G«W mammk‘ed a(tmm -NERbh %NRMM”&ME"DN(&‘)ZL N(Ism(ememaz )y
%mthe roup nsisting of -halpg, -OH -QC
RRGPR’, -N. R:NO NGJ( 4PE@)(R >e(00)11(@x0§ al kyl ), COZH,
COZ(Cl 3 alkayl) -C(ONH2, and -C(O NH(C1_3 al kyl).
[0E#ich Ri b Hacdr pecﬂuj:endénylyuseb:cté‘d ferGthe piloap consping ofrahloy-OH,
substltuted W t.h or substituents Ri b on

Qe it O BRIt S C i Al ?@g%« R0 Cusi Ay Dy 1ORTp B
ch they are attached, forma 3- to
Cgbﬁ@ﬁ'{gg?%lg%:ar bocyclic ring. Each O i ndependently is
an optional IK substituted aryl, heteroaéefl, or ) _
[oﬁ@t er ocydiagh @@%Bder["]@?ll}ydlr?ﬁeé‘(?ﬁé“ erfirsahmbiLtutegialighakic,
hgtléposagyl,}qogﬁlgtgg\é%ég en é %36%1{ Qh tl'Qe s:!lﬁué UL I%Il B't%m ?‘akeerygether
wdhftfﬁeerneage.n akdin S@xﬁfearedsmmﬁamymﬂasutueashtolabnembniepmaemyl or 4- to

8- greir%% e?iﬁ%?egcﬁfyé 9\.?0 nﬁdg%%rsl Itot n%’og%n %ﬁéo 2 ruBg heteroatoms
setectet-fonaNK Q) anales. chai n optionally substituted with
fluoro. In sone enbodinents, two adjacent Rb, taken
[daslget her Bath R’ 1hh@ehdilér&ll}r\1£hwd’n%ehlon gn optidpelly substitetedfatiphatic,
an&ﬁgtlo IIy substituted fused 4- to 8-nmenbered
a f9agy i PRISFCEIBERYR: i ng havi ng 0- 3

[047] Each R’ independently is an optionally substituted aliphatic or aryl group;
(048] Each R’ independently is an optionally substituted aryl, heterocyclyl, or
heteroaryl group;

0. - 5 4,
[049] Each R" independently is -CO,R’ or -C(O)N(R’),.
[050] In some embodiments, each R” independently is selected from the group
consisting of C, , aliphatic, C, , fluoroaliphatic, -R®,-R™,-T"-R®, and -T"-R”; or two adjacent

R’, taken together with the intervening ring atoms, form an optionally substituted fused 4-

to 8-membered aromatic or non-aromatic ring having 0-3 ring heteroatoms selected from the

-13 -



ring heteroatons selected fromthe group consisting of
0, N, and S. In sone enbodi nents, each Rb

wo pepemstent |y is selected fromthe group consPGL/USIODG16445
Cl 3 aliphatic, Rib, and -T'-Rib, where T" is a Cl1_3
al kyl ene chain, optionally substituted wwth fluoro. In
sone such enbodi nents, each Ri b independently is
selected fromthe group consisting of -halo, -NO2,
-C(R5)=C(R5)2, -C=C-R5, -OR5, and -N(R4)2. [052] In
some enbodi nents, Ring Ais substituted by 0-2

gr%Hch:gr{sxtsgrgﬁfﬁg/%lJ §n(%?.. gﬁeg\feafiﬁﬁ%?{lm ése%?cfg%{l??@&% eeaghhf %%R are

ddstritependent |y is sel ected fromthe group consisting of
-halo, -N®2, -C(R =C(R5)2, -C=C-R5, -OR5, and

- M(R4)Z,, alkylesaBin@pholFe fbsSiuteath Rbod K1Y epengieTidry pbftion
sel ected fromthe group consisting of -halo, C1_3
al i pheeefoptionally fornpre#f p priat/eembeiRg UERS, where R5 is
%dr ogen or -14 WO 2005/111039 PCT/ US2005/016445 C1 3
aEpgriatindependentis isselesediremdhe graup pssiingefialo RORg-ACialky),

o or Y SUBgr 1 Gl i R dep oy R SRR (e

groupop@nel shiydg of chloro, fluoro, brono, nethyl,
trifl &o)‘r?\gﬂef%ylﬂ and net hoxy. [053] Certain exanples

.fEach KYin ?%endent{ G528 & S égﬁ%lpu g na;ﬁgkg{:‘gsn%itecl: wih B3R Oér two

Vi €W ng, e op Yi'ohar? on ring carbo

at ONBbsHIGenFIT” Hthe kit8e BirbdrRE&H, AL Bgetidh ithQhe &hWhtom to
Tabl e 1. Exanpl es of Rlng}A Moi etles 0:1 <\\O |

A- 1 vbich ihegargaggached, forn £¢ tg6-menpire @rigeycliarigg| - 1 . N

OH A9 A10 A-11 A-12 HNHNC %1 HA-13 A-14 A-15

AEaéh R <independpntly is amprgioNally substitited.anyd, heterearyl, orcheterocyclyl

group.

[051] In some embodiments, Ring A is substituted with 0-3, 0-2, or 0-1 substituents
R", wherein the substituents R” may be the same or different. In some embodiments, each R’
independently is selected from the group consisting of C, , aliphatic, R® R™,-T'R”, and -
T-R™, where T'is a C,, alkylene chain optionally substituted with fluoro. In some

embodiments, two adjacent R, taken together with the intervening ring carbon atoms, form

an optionally substituted fused 4- to 8-membered aromatic or non-aromatic ring having 0-3

ring heteroatoms selected from the group consisting of O, N, and S. In some embodiments,
each R’ independently is selected from the group consisting of C, , aliphatic, R®, and -T'-R”,
where T' is a C,, alkylene chain, optionally substituted with fluoro. In some such
embodiments, each R” independently is selected from the group consisting of -halo, -NO,,
-C(R)=C(R%),, -C=C-R’, -OR’, and -N(R"),

[052] In some embodiments, Ring A is substituted by 0-2 substituents R’. Insome
such embodiments, each R’ independently is C, , aliphatic or R”, and each R”
independently is selected from the group consisting of -halo, -NO,, -C(R)=C(R’),, -C=C-R’,
-OR’, and -N(R4)2. In some embodiments, each R’ independently is selected from the group

consisting of -halo, C_, aliphatic, C, , fluoroaliphatic, and -OR’, where R’ is hydrogen or

-14-



N~~rvN O ONl HH A-21 A-22 A-23 A-24 -15 WO
2005/ 111039 PCT/ US2005/016445 ., HNs~ 1 SN A-25
WR2@8/17402% A-28 S NHNHN N S/ H A 29 A 30 HeBUSHoB® 6445
N NA33 A34 A-35 A-36 N \ NN NNNN, LN A 37
A-38 A-39 A-40 Hr, NN)~J CNDI O==% N NH A-41
A-42 A-43 A-44 H,,4 H SSNN S' \ Hand H A-45
A-46 A-47 [054] In sone enbodi nents, two adj acent Rb
on one of the above Ring A noieties, taken together
with the intervening ring atons, forman optionally
S Luie . - - eq. ]
e R o oo RS s TR R pr2
subBtiténts, pEderhbliy 10 or @ xabiphuestsaohdeeadenty csledtédfromitiet gresp

cq%éigtiﬁc’ghoqmolro? fh-ll-(?r%,l beror%’o, r%&%yl?griﬂ\{\l@rlo%thr{f?,la%& % 09(9_1: ional Iy
[053] Certain examples of Ring A moieties are shown in Table 1. For ease of

viewing, the optional substituents R’ on ring carbon atoms and R” on ring nitrogen atoms

are not shown.

Table 1. Examples of Ring A Moieties
4
0
A-1
{1
S

A-5

O
> (7T » > ¢ » L9
- s : 5

N7 |
N
H
A-9 A-11 A-12
N
H O
A-13 A-15 A-16
) N S N
& 1 ¢ | « ¢ |
S N N
H
A-17 A-18 A-19 A-20
§ N
N N | o Oy |
N N
H Y H g

A-21 A-22 A-23 A-24
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substituted on any substitutable ring carbon atom and

any substitutable ring nitrogen atom -16 WO
WQEADSA1DIN39 PCT/ US2005/ 016445 Table 2. Exanpp@BUSH005/016445

Bicyclic Ring A Mieties O Q1 A48 A-49 A-50 A-51

CjSSNS A52 A53 A-54 A-55 HNOI S\S | O\S I

9\S1 A-56 A-57 A-58 A-59 HN / \Nl N[ \ I~ H and

A-60 A-61 A-62 A-63 N A-64 [055] In sone

enbodi nents, the invention relates to a conmpound of

formula (B): C HN N \ Re RxLAS NRY B (B) 17

WO 2005/111039 PCT/ US2 05/ 016445 H
phar uticall Y @ bl e salt eof, wher e‘ﬂ
AllsiN stltuted WI‘ 0-3 Rb. Ri and C, ad‘he
vari abl e and are as flned above for
fornmu (A) [056] certain su enbodi nent s ng
A hasA??}e forrrula -:ZE Rb2 Rb3 &% AZ@'
o
S\
s HN‘S: N’ IC @C
7 >
A-29 A-30 A-31 A-32
B D P h ®
P Z Z
NN NN H ?
A-33 A-34 A-35 A-36
S N7 NN N
{2 -- - »
N “,i N = ",l N
A-37 A-38 A-39 A-40
| Na EN\ (I: O=(H]::
Nz Z
¥ NTY N
A-41 A-42 A-43 A-44
H n,, H
N S N
S N oY and H .
A-45 A-46 A-47
[054] In some embodiments, two adjacent R’ on one of the above Ring A moieties,

taken together with the intervening ring atoms, form an optionally substituted fused 4- to
8-membered aromatic or nonaromatic fused ring, so that Ring A is a bicyclic moiety. Certain
examples of such bicyclic moieties are shown in Table 2, any of which moieties optionally is

substituted on any substitutable ring carbon atom and any substitutable ring nitrogen atom.
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A-i  wherein each of Rb2 and Rb3 independently is

hydrogen or Rb. In sone enbodi nents, each of Rb2 and
wob®siingdependently is sel ected fromthe group PCT/US2005/016445

consi sting of hydrogen, -halo, Cl1-3 aliphatic, Cl.3

fluoroaliphatic, and -OR5, where R5 is .hydrogen or

C -3 aliphatic. In certain enbodinents, each of Rb2

and Rb3 independently is selected fromthe group

consi sting of hydrogen, chloro, fluoro, brono,

methyl, trifluoromethyl, and nmethoxy. In sonme other

ng%ﬁﬁmé’oflﬁﬁ‘gclmn Sviolefiken together with the

I ntervening r carbon atons, forman optionally

su tuted fused 4- tq 8- nenbe ed aronmatic or

no ic ring hga 0-3 @ heter oat ons S

sel € fromth consi st pf O, N, !
[057] Ot he co ds¥of formul a@ (&, (A 1)\=#And ¥ B)

above ng Bis a o- bi-, o ricyclic ri
systé%% In some enbo ?nents the‘%opnt of attacﬁn%nt
for Rhng Bto the rest of the formul@ is on an aryl
or hegﬁr-‘ryl ring ef e Rhng B gy I n ot heg
the pgnf of atta i,S on anN
S or c pphatic . referad y,
B i S nono- or bicyclic. [058] Each substitutab
sat urfmb®d ring carbvB3atomin R ny58 i s unsubst S8t ed
or is substituted with =0, =S, C(R)Z —N—N(R4)2

=N- OR55._5& NHC( O) R5, 5 =NxNHCO2 RS,
-Rc dh substit Ie unsat ur lrlng carb \atom

i AN is unSyb ted or tuted wi
Each substitutable r|ng ni trogen aton1|n Ring Bis

unsubfsPb t uted or i ASlbstituted WMPR -ROc, and 08

ring nitrogen atomin Ring B optlonally is oxidized.

Ea ndependent"lI y s - C(OyR5, O N(R4)2, -CO

2 R6, - SO2NCR or a i phatic

opti ON subst i N th R3 or ing B £
unsub$tifuted or substituted on any one or and

nore Qfgi ts conponegyri ngs, whergigh the substi hugnts
may be the sane or different. In sone enbodinents,

Rin % substituted with 0-2 independently -18 WO
2005 11j1039 PCT/ US2005/ 016445 selected R and 0-3
in tly selected Rzc or Cl_6 aliphatic groups.

Th riables R3, R4, R5, R6, and R are as defined
above for 'Ring A, and R and Rzc are defined bel ow.

[ 059]A-each R i ndependently is Rzc, an optionally
substituted C1_6 aliphatic, or an optionally
substituted aryl, heteroaryl, or heterocyclyl group.

[OB 60] Eagh iwedi%?rﬂgrﬁg %Qetll'\‘yen'hgn reheﬁl:soco a cN%oundq}‘lvformula (B):

R =C(R5Y 2, - C(R5) =C{
-ORS, -SR6, -S(O) R, -SOZR6 ON(V\)21 N(R4)2
“NRAC(O)R5, - NR4C( O) N( R4) 2, 4COQR6 - O CO2R5,
- OC(O) N( R4) 2, OC(O)RS - - (O R,
(O R5, -C(O)N(R4)2, - 4) - N( R4)2 - C( =NR4) - OR5,
“N(R4)-N(R) 2, - N(R4) (= NR4'3 R4)2

Re
RX

(B)



-N(R4) S2R6, - N(R4) S2N(R)2, -P(O (R5)2, or
-P(O(OR5)2. [061] In sonme enbodi nents, each R
wo pidepemnsent |y is selected fromthe group conm:HUszmgsmmus
of -6 aliphatic, Rzc, R, -T"-R2°, and -TI-R
where Rz* is as described above and T and R are
described below. T1 is a Cl.6 al kyl ene chain
optionally substituted with R3 or Rib, wherein Tl or a
portion thereof optionally fornms part of a 3- to
7-menbered ring. Each R3 independently is sel ected
fro r@rtaI'ﬂ)@lalgﬁ&éﬁﬂlcggnﬁcé;témgsa@cfthergﬁ| WhereiRing AXGlibstituted with 0-3
aI kyl) O (1 al kyl), - CO2H,
R". GOR{s@lar@ calamyuw)evam@(l@a ,anddﬁdrea@(d@xm(a@mvefoaquym}a (A).
Each Ri b independently is a Cl1_3 aliphatic optionally
[0Seibst i t utleckrisirt suciR8mbodiRénts,Ring Adhas e lfetidaisnt s Ri b on
the sane carbon atom taken together with the carbon
atomto which they are attach%ga forma 3- to
6- member ed carbocyclic ring. Eac i ndependently is
an optionally substituted aryl, cyclyl, or
het eroaryl group. [062] In sorre enbodi ments, each R
i ndependently is selected fromtheé-group consi sting
of C1.3 aliphatic, Rzc, R -T -R and -T - R, where
T ishaeiftad dRKyphd RE 1mdea>emﬂentjptsmydazlgb1y orsl&bbshtt sangt eegpodiments,
with fluorQ. In some enbodi nents, eac

eqch gER e bRt inglependentieis pelertad faam f}ﬁegr‘@}’rpo‘iﬁ’ﬁmit&@f byqrrgenphalo,

AL o e BB T 5 R ers an v

erAPSdiRBRb, ledchsos S tant W B Hdpehdlentll; ieRcted RoMQABEBUP Bonsisting of
embodi nents, each R2C | ndependently is selected from

hydegegr dugrodbivse Sromgy msthyl ﬁaﬂ@promN@zl andomnpihpxy [rsgrpe other
erﬁgacgm%%s R'b%é %32 Pﬁi(fan %}%Eﬁigr w1t1|; 91@ %ﬂ]teljvgmﬁggﬁ ?JIP&%E%Q tfocr‘rnrl an

I's a su unsubsti t ut no-
ofticei ity substittiyel fased heto@amemydred amglasmrewwomatmmtgﬁsvmg 0-3
consi t|n of fur rolyl,

no&%{grloyﬁomts F5%0 IrorP th Lé%zOhf g O%ir‘ gz ?)Ilpéﬁ

oxazol I [ I g
[()'tS'z]I adi az g? }}e’cggt%gfﬁ:ﬁfsoof %cl)gl;‘nu )é %&5 gﬂz ?) %Ad B% Blfdv@zlal\g h is a mono-,
bipyor itnidydiarirlg, sygymam sople, enthodaxzqntwthe point dfcdtiazhrne;dt for Ring B to the

sQin d o dazol

I bR o AERESA s ARREH AERT o
ednbasthmxmdheypqmtmj attafn}lmenqls pnah hi¢terofygbd or eyologliphatic ring.

[ | i h aI qui nazol i nyl, qui noxal i nyl,
Prefer?:lﬁﬁlay%ms én% p}nerl di nyl . [064] In sone

[O%E]b odi ne 't%a\ SLBlsthgAt §le sﬁtu@atgﬁ){lxgéya%dn%t%n x?ﬁxﬁg BB b8 Huted or is

aryl or eteroar rrn titute
subrsdemlndlenw,;tssecm edN- R(R ‘preN-OR2, ql\hhﬂﬁﬁ:ﬁ)iémw NHCO,R’,
sel ected R2C or _Cl1-6 aliphatic groups. In certain such

=NrgeP RS R gy Rg Egch subgfityabletinsafraepdging catbenpiont indtirgB is
U.IQS %Qt}/tuteg g%sﬁtu¥ed wur?-‘iz‘ . Each substitutable ring nitrogen atom in Ring B is

unsubstituted or is substituted with -R”, and one ring nitrogen atom in Ring B optionally is
oxidized. Each R” independently is -C(O)R’, -C(O)N(R"),, -CO,R’, -SO,R’, -SO,N(R"),, or a
C,, aliphatic optionally substituted with R’or R’. Ring B may be unsubstituted or may be

substituted on any one or more of its component rings, wherein the substituents may be the

same or different. In some embodiments, Ring B is substituted with 0-2 independently
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[065] In sone enbodinents, Ring Bis substituted with
0-2 substituents W In sone such enbodi ments, each R
wo padepemnsent |y is Cl_3 aliphatic or R2c, and eBChuUSdos5/016445

i ndependently is selected fromthe group consisting

of -halo, -N®, -C(RS)=C(RS)2, -C=C-R5, -ORS, and
-N(R4)2. In some enbodi nents, each R independently is
selected fromthe group consisting of -halo, Cl.3

al i phatic, Cl1_3 haloaliphatic, and -OR5, where R5 is
hydrogen or C1_3 aliphatic. In certain preferred

SRR T3 ol SIS St e

RERNShERT HGadefiabd Md¥e fdrIRUH &, anBROBRI RT1Exeyfined below.
trifluoronethyl, and nmethoxy. . [066] In sone

odi nme Ri . e i . .B-i
Bere n cagt® S ReRaRg e BT Ay et o
oetfonRly substitseiaryg teedoarginérheteragchl gytbuRcl and Rt 5

i ndependently is selected fromthe group consisting of
[oby1dr 0gen Eactif indepeGdedlyab iahatN@,, -aBl, ~B(R)=C(R%),, -C(R)=C(R’}(R"),

fluoroaliphatic, and -QOR5, ere R5 i s hydrogen qr
LT, SHCPRATOR, SFh SOV oS 2BONSS00%RD} TG O,

USROS o0 PRI o et e e

- 0gemHNRY LHONRHINIRAO.CORRIIBR’! INRY),, -NRY)C(=NR)-NR'),,
dtr{??ifi gg(?%\lrge?%yl(, ar%oll\‘}tng% ho(xy.m[a%mg}gﬂlaz t(h?:2 co(ngofmds) ®)

-NR*)SORTUNER)SOB(R Y, APD)(R grd-K(B)OBhpve, Ring Cis a
substituted or unsubstituted nono-, bi-, or tricyclic

[061]N0 SYSULEmd dinislifBe RS R KT BHePendehBy isBOEIM @ém the group
attachment for Ring Cto the rest of the formula is on .

camsistamgyof Gy altpdiée, 8arE/l, -F'iRigarf-T -Rewiira§ 6 avdewtiped dhove and T
ot her enbodi nents, the point of attachnment is on a

akR efrg dgscriped Relow.cycl oal i phatic ring. Preferably, Ring
Cis nono-, or bicyclic. [068] Each sulstijutable
sat UF at g, (lrikytene ehdioopticnalty substRitted wath B on Rsuskarein(Jt ech

or is _substituted . with =0Q = = 2. . =NN(R4) 2,

2\ CRsPOIRR &ﬁ&”&)}’%&",“a@)\ﬁmﬁ%‘,a %ﬁﬁhﬁ%ﬁrﬁﬁ%ﬁp R5 or

- Rd. h substitytable unsaturated ring carho m
R Renpep et S R e B b el S
Each sylst i K ' t_em iincy nS.-
insubst et e o s R B B, RORE GO S ighE o,
ring nhid @@yNE@Qalkyl).Ri ng C optionally is oxidized.
Each R9d independently is -C(OR5, -C(O N(R4) 2,

- CO2E0n R* SHBEndenHPENE4 hidphaBE optionsl batith RASIHHR’ or R, or two
optionally subsgbltuted with R3 or R7. Ring C may be
unsubs sulistituents 8 ometlye agne caubbs hiotru taken togetherywitinthe garbon atom to

R T e o
0 R R 5
al i phag}ogpgr oups. The vari ables R3, R4,
[062] In some embodiments, each R® independently is selected from the group
consisting of C, , aliphatic, R* R, -T'-R*, and -T'-R”, where T' is a C, ; alkylene chain
optionally substituted with fluoro. In some embodiments, each R® independently is selected

from the group consisting of C, , aliphatic, R*, and -T'-R*, where T' is a C, , alkylene chain
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RS, R6, and R7 are as descri bed above for Rings A and
B. The variables Rd and Rzd are described bel ow.
wQ 2BSji1each Rd i ndependently is Red, an opti onedt1/yS2005/016445
substituted aliphatic, or an optionally substituted
aryl, heteroaryl, or heterocyclyl group. [070] Each
RZd i ndependently is -halo, -NO2, -CN, -C(R5)=C(R5) 2,
-C(R) =C(RS) 2(R10), -C=C-R5, -C=C-R10, -ORS, - SR6,
S(O RE, -S02R6, -SOZN(R4)2, -N(R4)2, -NR4C(O RS5,
-NR4C( O N( R4) 2, -NR4CO2R6, - O CO2R5, -0OC(O) N(R4) 2,
opt%@ )%k tufe@qglgéf?\ﬁrf(lg o% g?)‘:ﬁ%c()oagegs%chR independently is
seiéﬁ(eﬁ‘ﬁonﬁ\(ha)gl?ou bR (oF MRYb) -NG) RAR)= C(N()B@:SIRER@DR and -N(R%,.
-N(R4) S2N(R4) 2, -P(O) (R5)2, or -P(O (OR5)2.
[o8gid IOt INO g%l I(S:czineNé%ﬁlﬁbﬁ(i%%tg %ngsﬂisl(ggzbshtut&dR Zr LmsulI);Atfl)tuted mox&o- or
or - =
bicye mm OIS A 0B ETeLEOBBT erPER 4SSt %&N](fufaﬁw]ggh@ 3
p RSP bR S thi LG IijawExe peagens lbyxak@lylsgbmatzelgh Bmﬁazoly1

the grou nsi stin hat
triagoly %%,CPQZ?E’E Ryl p-y%‘d?‘ Py Z‘“XL Bgr‘W‘%%YIF?WéaZ‘Wéf‘%’TIWIR
1r§dhzt1ﬁyl;’:lﬁdol§i‘le Fs61lht'lbl§?g 1rﬁ1bﬁkl§21,cbeﬁhﬁdb]'[rﬁran§r13ben&'o[b}mldn)FKMnﬁfredazolyl,

eSCr | T2 1s a .

S A I K R
qahkaplieylequishalinyl opphowebinyl, asd ptatidnylupt ed by

_Q(R5)=C(R)-, -C=C-, -0-, -S, -S(O-, -S(Oz ,
[06802N( R) I soriv é4hodiment, Rir)gB Ba-monoiRAECE- @r (rRébered aryl or

he_t%itR ring, 'S&EFCE})O%A\I \&IF?\ _@&’%(iéjchg)ﬁl?fi\tly ée?( %Lﬁ%% _pzz)ir_ld%ggndently
se'le%lgea)ﬁ(gr% 1algﬁ1 § ( A certaﬂ%cﬁ‘@ﬁﬁ@dlﬁmﬁg I@lrlg ﬁlsoa%t)étﬁﬁted or
e a?cl f'o

reof opti rms part of nmbér ed ring.
uf@ibstguigd Ghergyl at yyridoyheng hai n opt i onal I y subst ituted
with R3 or e, wherein the al kylene chain optionall y
[GGS] i nt er ol piraderblyodi RS Ry IRB substitu@e=Owith 0Q-substiBaents R Insome
1-50z -S(IN(RI) -N(R) -, -NCR4) (O -,
sucNRz;@()@T}q(lR@a_chR 1&{11:&@2& yls @(3@)1N(q1;4):)r R ag(ig}th mdependently

. ﬁ%‘%ﬂ i s erag S v ROy b RE and

R")01n 8orROEMbABMERNS 8 R GRidpOiRhH @1@&§d ﬁ‘éﬂht h &néi
rzibelfrled ring. Vis s C(RS) el& ylss t @gmé‘p sting

of-B416) C ] alifBa6), T, 1 hal GOPNERAInd, - ORN(VR)ere; R~ 1$\K1)R2t)>g§(n®)‘q3ahphat1c In

ce_rg(RA' g% 5% Brér‘r\%o%a_ﬁrl}lt% @1% @ suEsC(t@I 8’1@0 1, O%E%Jj)skltu%\ts,

1nd€ﬁéﬂ34x)t1?ﬁ\§elect2€fmge(z-o) ?RE%N(SR)H‘ » ﬂg;ﬂw)(oao:é Sﬂ)-uN(Od?Bx)oﬁgaethél

trgﬁlgrqg%‘%‘oiﬁ&? Y. Each Rib i ndependent lyis a Cl 3
hat t | R7, t

PN LR A

on atom taken
together with the carbon aL.tho
RC1 RCS

B-i

wherein each of R™ and R® independently is hydrogen or R®. In some embodiments,
each of R” and R” independently is selected from the group consisting of hydrogen, -halo,

C,, aliphatic, C,; fluoroaliphatic, and -OR’, where R’ is hydrogen or C, , aliphatic. In certain
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whi ch they are attached, forma 3- to 6-nenbered

carbocyclic ring. Each R7d i ndependently is an
wopioson@dd y substituted aryl, heterocyclyl, orpCT/US2005/016445

heteroaryl group. [072] In sone enbodi nents, each Red

i ndependently is selected fromthe group consisting

of -halo, -ORS, -N(R4)2, -N(R4)C(O -, -C2R5,

-C(ONR4)2, and -SO2N(R4)2. In sone other

enbodi nents, each Red i ndependently is -halo, -OR5,

-N(R) 2, -N(R4)C(O-, -C2R5, -C(ONR4)2, and

o RN M 0 g
hRIE3ZdSH0GE, fObbe) HEomd, @Byl Inflsoometbylae] methbsy. T2 is a

Cl1_6 al kyl ene chain, which optionally is substituted
[06F]t h one Imthetcompsunaistof fon@ntas (A @ -1)nadeldEhaent|Ring Cis a

su}?i%itglge'glteo? (L:uf‘lgu%gl_fuag rﬁ“%%%&%gﬁéicﬁ‘% %%yggefnf EJEL%QnV\% én%lo'dgnents, the

paiubs hitidrerrhsfoRBimgdhtottherestsd e fermmbbois oato ATyl baketeroaryl ring of

SS3BBL0 e U SESPE MR AL S g

cylclvaBpiric eng) obliefeerbiys Ring2C Bpitdnonat bigydlis. i nt errupt ed by
-q(R9=C(R-, -CC, -0-, -AO-, -(QNR)-,

[068)( R4) C( Bpeh mubstitifaRi)saturdt@7dig darbogiien enliog Criewssibstiuted or is

IS -C(R.=C(RS).-, -~ 6&C,.-0-, NCR) =, = 5, 6
SRR 8y 20 3 “C RN - N RSN v cas”
—NSNBSER® AnBkky-RN G0 @ib5hitBle UAsatRREddd ! hdboh Stom in Ring C is

substituted with one or two Ri b i ndependent|y sel ected

uhsubgttiiae ofsubsptutedonisi R i Fegh efibstihadbde ringHitr8geal dtgrhat Rieg C is
-OH, and -Q(Cl1-3 aliphatjc), or two substituents R b _
ugswibstifated apis sebatibied withnR RAdk epe HReyirpgan ajgm i RiRg C optionally is

carb tgmto which th § taghe 60 3
R aEhared CXERRIETY & TN, T 6 UBTEERgbar R SN ora
cl falighacalv ﬁ!}ﬁ‘a‘!’l% eRsstafiad With Wil REBIE ABRbL ¥nshiBstituted or may be
Fnterrupted by -C(R) =C(RB)-. -C=Co, -0, -C(O)-.
subS)it@je(oR)any ond\PrRAYPrECOIs comrponerNfiRg3, whefelry i silpstibisnts may be the
i S i Y i. ) f
SRR 0B HEPRAIETL Ll g 60
sdRctedR dnd 0-32ndRpeindentlp sdRected-R7 dr3:, RaliptatidgroVpsl EhR vAdables R, R’,
wher e is selected fromthe group consisting of ,,
R> Ralepd R- qoRes desNe‘tRA)atgve_fN( 1&4;@ @)\d B. I@mples R7and R™ are

el 2, d - SO2N(R4) 2. Additionally, R 2d
d Sg{‘gg%gé) -C(?)?N( R4)C((:NR)4)-N( R4I)2I or =

g 1 RN ag R ar Poaed DS RET R T IR A O

opticmaily fibsiituedprdonsdredryNgr lefterodyiclyHgrblupN- NH N NJ,  and
Nv

[070] Each R* independently is -halo, -NO,, -CN, -C(R)=C(R%),, -C(R)=C(R"),R"),
-C=C-R’,-C=C-R", -OR’, -SR’, -S(O)R’, -50,R’, -SO,N(R"),, -N(R"),, -NR'C(O)R’,
NR'C(O)N(RY,, -NR‘CO,R’, -O-CO,R’, -OC(O)N(R?),, -O-C(O)R’, -CO,R’, -C(O)-C(O)R’,
-C(O)R’, -C(O)N(R),, -C(=NR*}-N(R"),, -C(=NR*)-OR’, -N(R")-N(R"),, -N(R)C(=NR")-N(R"),,
NR)SO,R’, -N(R)SO,N(RY),, -P(O)(R"),, or -P(O)(OR),. Additionally, R* can be -SO,R’,
-C(O)N(R)C(=NR*-N(R?), or -N(R)C(=NR")-N(R")-C(O)R’.
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any of which groups optionally is substituted on any
substitutable ring carbon or ring nitrogen atom

wQ 200Fji1ose some enbodi ments, Ring C is substiturEmiUsaondnic44s
at least one -T2-RZd or -1Z-R d, where: -23 WO
2005/ 111039 PCT/ US2005/ 016445 T2 is a Cl1_6 al kyl ene
chain, wherein T2 optionally is substituted with one
or two substituents e independently selected fromthe
group consisting of -halo, -Cl_3 aliphatic, -OH and

-Q(d _3 aliphatic), or two substituents Rib on the

[o¥f"e car hQ Eorﬂé é}mﬁocﬁlﬁgﬁtg e&%&?’]&ﬂ‘&e“%end&nhb is sgl@ctgd’lif_rgﬁrlhegérggb

to which 't are. attach
C&@fsb@g:élf@ I th'l'iafi@ ﬁdwrﬁﬁd T@Tﬁﬂfd @ﬂaml&; R d$wheremR is as

|nterrupted by C(R5)-C$R)- -CC, -0-, -(O-
deshike(OpR5 and TNIRY) 0Ty - aredescmpmelow and R2d i s

sel ected fromthe group consisting of -halo, -OR5,

- N BA)Q, atkNeRdgHa(rQptional GRS tuted GHORNORRY, 2yherein the alkylene
- SC2N(R4) 2, - C(O) N( R) C( =NR4) - N( R4g 2, and
- N( RZIIP@(OPNRZI%HYN( R}P—r 4{( R Qféh & Ssuet)-, -S(0),-

) Tlo%bgﬁ&n) i ‘\gﬁa)? @ ﬁ%‘%@ﬁi@) &ﬁ%{&gen{&ﬁ&{% 2Ly

sel et @flc(d Or@éh%@(@u po@eﬁ)@ Sbt@mﬁ‘*)hyﬁ(r@pﬁm ) h@k %0,-, or

CL 3 alip atlc 5, where hydr ogen or
al i pJﬁ&N(GRf) land S.@tﬁ&lIE‘Ifbmdlpﬁﬂfd)hShera'cﬂ opSorally €&Fmé paitlyd BRe
chai n, hoptlonally is interrupted by C(O)N(R4)
or -INE §r€§ [079] In sonme enbodl rrents Ri ng C |s -
stltuted vvlth at | east one -V-
jsg C,\yakky eneN(l'ﬁH’)optlon@}ly SUbWWNm&)R or RO(\@)eremgPealkylene
-GGy, |.e o c
opt i oamlcfpf/loﬁad%s nte“% b %59:}?( pvvo subg)t ‘i t%uerslf@ %O%?
| ndegend@y, '—w(ﬁ‘bﬂ N@{é)of«br ONthw)rm@u pNavﬁwz tE@INE)-, -C(O)-,

-halo, "-C1_3 aliphatic, -OH, 3a|phat|c)
or t¥OBaESt, r@@gn%(@- bO@@)ﬂ%O@@o@J(E‘m B R BNGH)-, -NEK 0, or
t oget her Wlthth rbon atomto which they are

at t ackReIR a%wé\esem &' 8 PRETPBLREeP! ea?%&lyécrfm% RSt RER 37
and R2dpisqs6gected fromthe group consisting of
han - OR5, -N(R4)2 -NR4C(O) R5, - CO2RS,

R )- 3 Sg_zugm%@))l tut éid Sv% ﬁg{)tﬁ(ﬁﬁs %&F%% for

errbod nts, ‘Ci's su ne -V-T3

or NR‘G@B)R(R“¢ mﬂcom comal(RYy-, ane)- oﬂocer CENHADE,ueato)-,
selected fromthe group cpnsistin E Nﬁgdro en,
re

- hal ®C(@X0-3-4F(OPNE I c-C(RAR =Norg O hy R

o SRS ok Hhal B ERsGh "‘E%?NRW%

ONR4)-, T3 is a C24 al kyl ene chai n,
%szm Rislendy ﬁSﬁd-“epféfPé\ém Worlglly aﬁlpﬁrfbf@é ﬁ‘“‘%‘rR e&Rsor two

al I ph tstlr}%éntg *% N{ s)c\rzne Icz%rbon atoE\t {age a’c cythesr%% tlh% lc’lzgrgon eixstom to

wh1ch they are attached, form a 3- to 6-membered carbocyclic ring.

Each R" independently is an optionally substituted aryl, heterocyclyl, or heteroaryl
group.
[072] In some embodiments, each R™ independently is selected from the group
consisting of -halo, -OR’, -N(R"),, -N(R)C(O)-, -CO,R’, -C(O)N(R"),, and -SO,N(R,), In some
other embodiments, each R* independently is -halo, -OR’, -N(R4) -N(R )C(O)— -CO, R,
-C(O)N(RY),, and -SO,N(R,),, -C(O)N(R*)C(=NR*)-N(R*), or -N(R*)C(=NR*)-N(R")-C(O)R’.
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-24 WD 2005/ 111039 PCT/ US2005/ 016445 heteroaryl or 4-
to 8-nenbered heterocyclyl ring having, in addition to

w0 besnimsogen, 0-2 ring heteroatons sel ect ed PCDUSNPS/016445
0, and S. In certain such enbodi nents, -N(R4)2 is an
optionally substituted heterocyclyl selected fromthe
group consisting of piperidinyl, piperazinyl, and
nmor pholinyl. In certain other such enbodi nents, -N(R)2
i-s an optionally substituted heterocyclyl selected
fron1pyrro|idiny| and azetidinyl. [082] In other

di bs .
ofifore v Phsomdpdppgs, S93L cifedihy il it bofbadhy i
subBtufdd dmhsoné R R8RS du@B@bbts ﬁiﬂ l;fﬁﬁe bdrideRaly Aﬂectea f¥nimEbeugd

heterocyclyl or an optionally substltuted 5- to
coﬁsmﬁa@n’-ﬁ Fleadb, H@Lt, ahldantly,l -OH], indc-e€x € giatiplsich or e\rmusstnwtts],{ on the

Ridis selec ed fr ro consi sti :
SaWF?E?QQ iam 9Fqg &1 th% EJ%B%\%O }bg}'t?cp %;F Xttacﬂgci form a
3-Q¥ Q-Zr%lrdbbred%mb@é%ﬁé M Iﬁ@&n@é’rﬁ?&ﬁﬂrﬁﬂlts, T Bp&aliPisintetrited by

such enbodi nent’s, ﬁ% is a 6- to 8- nen%ered bi cyclic

-IRY)-€7(BYy eT30-, -CL 0B BY)-, A BI(RY)- e MIRAT @ rrsN(BI-ng C i s
substituted with one or two substituents

[ov41dependenidnye edcaehats, friom®rec@h)gup=cos;-sIR Rg-Cod)-,
C ;3 aliphatic, -halo, -ORS, -CO 2R5, -C(O N(R4)2,

-NE(RdCQCBCEN(CF@)PQ(R )Add |som©ﬂabodwbret@t tsrasClp akglend ehafrpwhich

or Syt iRyt R v s bR e i e Fng

conbl6d fg% =R N@.WJ%IQ( @hﬁg% Lk oﬁgnﬁhﬁfmﬁm%auu&m Gh the

I's substituted substituent selected
safhreaatboh etog’r taken ogadestitn heairboCaRRE0 WwIBHGhey( R4 pached, form a

G e O L

1 _b_ d or
oﬁé‘ﬁ&g’lg TRRL SuptERL RD- c%z?fccfr 3 stdct ube ctg))t he@nit I@)QSN 1@‘ 80)-

5, ere R5 is gen or al i phatic.
-NR%)sone enbodi nents, Rlng Cis substltuted Wit h at

| east one -C(O - N R4) 2, -C(=NR4)N(R4)2, or

07§le4€( O) R sonth\&hisodirhbrfRé behiT® il &mehgpﬁlsbmct&lp&wtﬁégrs@p

- to 8-nenbered heterocyclyl rin haV|ng,
coanshelmﬁg @IC, { dlihhec, Rt ROGER QTR EN R| mgpdhté eRanbﬂrreR is
selected fromN, O, and S, an is an o

shisdtiorease pisigEBhelRe - MR YR EIRCTT g -CONRY,

ggﬁagégb%%% nggd% |tuté%ﬁcEg?ggﬁgxgﬁ§%§sé32%5iéz

P&gqubheygngpgaggh3|stlng of piperidinyl, piperazinyl,
nmor phol i nyl , pyrrolldlnyl and azetldlnyl In sone

§12§2| ?giﬂet erocyc Iﬁs R&‘g(%%%%‘gﬁ 110@8{31(3'&15@[mesﬂiyp lected

frOCTh 500 BdrBiE AL S [085] In certain enbodi nents, Ring
Cis substituted with at | east one substituent

N § ; AN
a"\« N J"\(Rl_/? é“\ﬁjl » NI\J’

N=NH

any of which groups optionally is substituted on any substitutable ring carbon or

ring nitrogen atom.

[077] In some embodiments, Ring C is substituted with at least one -T-R™ or

-TZ-RM, where:
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having the fornmula D-i: X LZNW D-i wherein: Ring D
optionally is substituted on one or two ring carbon
w@e@sa1103%i sOor NH, WL i s hydrogen, -C(O R5, PCT/US2005/016445
-C(ON(R4)2, -CO2R6, -S02R6, -SO2N(R4)2, or an
optionally substituted aliphatic, aryl, heteroaryl,
or heterocyclyl group. [086] In sone enbodi nents, Ring
Din formula D-i is substituted with one or two
substituents selected fromthe group consisting of
Cl1_3 aliphatic, -C2R5, -C(ONPR4)2, and -TS-R'',
wher £ id. §Cl|_6%§1egld%iﬁlvh§é¥&??z é?ﬁ@hﬂlng]gab@i.@ukeﬁ wifftRe or two
-N(R4) 2, - R5, or -C(ON(R4)2. I'n sone such
sestiments B tisdepRidegtiPsdlartdddroiiutha gBub dosisisng ¥ iHald, &1, wighatic,
one or two substituents selected fromthe group
QR sP(Ghgalithatiy), @ twpisgstitients R @ppthe sangrpibon afpmy ftakgn jogether

- . - I - o
il Gl it ey S Al oty B g hmerierd] oy cic ring
M L e e B

- a ne) - a , -

- Qﬁ@n@)'l‘&ﬁgﬂ?nd(m_§ al kyl>/ene) -Q02(C1_3 al kyl),

-(C1_3 alkylene)-C(ONH2, -(C1_3 alkylene)-C(ONH(C1_3

al kyKy is seladed {rGh.13: grbiqy tamsistingf )N, DR -M(RRy FNR )QOBZLOR’,

In certain other errboSi ment,s, Ring Cis substit u;)ed 5
"GN Ra -$SAYR) 01 EONEHSENR ISR bty () E=DR JPHE)-COR".

formulae D-ii to Dv below X X ND\Aa~)W2 \A N W)\A

[0RB2 ~| InperpiRsucineRBodtmeRE, Rifg Ciis bptitutedwith meyT-R* or -T-R”,
erein: Ring D .L.anal IS supstituted. on one .or
il el B Rl o ekl LG RisGy 815 e, -alo

C%Q@ﬁﬁ&t&JMQORCWMW GOhylt 6 Dr CY atiphitidHn 368nd eintfddbrients, T'isa
-T6-R T6 is a C1_3 alkylene chain optiopally
Ceythtdne ghain, witiethordnally iRirtterruptesl by -C(O)N(R)- or -N(R)C(O)-.

[079] In some embodiments, Ring C is substituted with at least one -V-T-R* or
-V-f—R7d, where:
V is -N(R%)-, -O-, -C(ON(RY-, -C(O)-, or -C=C-;

Tisa C,,, alkylene chain, which is optionally substituted by one or two substituents
R® independently selected from the group consisting of -halo, ;C1_3 aliphatic, -OH, and
-O(C,, aliphatic), or two substituents R” on the same carbon atom, taken together with the
carbon atom to which they are attached, form a 3- to 6-membered carbocyclic ring; and

R* is selected from the group consisting of -halo, -OR’, -N(R4)2, -NR'C(O)R’, -COZRS,
-C(O)N(R"),, and -SO,N(R),.
[080] In certain such embodiments, Ring C is substituted with one -V-T>-R* or

-V-T-R”™, and optionally one other substituent selected from the group consisting of

hydrogen, -halo, C, , aliphatic, and -OR’, where R’ is hydrogen or C, , aliphatic.

[081] In some embodiments, Ring C is substituted with -V—Ts—RZd, where V is
-C(O)N(RY)-, T is a C,, alkylene chain, and R* is -N(R"),- Each R" independently is

hydrogen or C, , aliphatic, or -N(R"), is an optionally substituted 5- to 6-membered
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R'"is -N(R2 or -CCONR4)2; and Rz is hydrogen,

-CO2R5, C(ONR4)2, -C(OR5, or a C1_3 aliphatic
wopicson@Bd y substituted with R3 or R7; or RZ eamu¥ps/016445

taken together with the carbon atomto which they are

attached, forma 4- to 7-nenbered cycl oaliphatic or

heterocyclyl ring. [088] In sone enbodinents, Ring D

in formulae D-ii to D-v is substituted with one or

two substituents selected fromthe group consisting of

Cl1_3 aliphatic, -CO2R5, -C(ONR4)2, -ORS, -NR4)2,
h@c@(@ar&§‘ t]REB 8 Mfﬂ)@rea ﬁeﬂeﬁ) Rgcl)cl:l-mg h§4/1k%|u$ BEdiGHRIoNh AR oFR, 0-2 ring

s -ORS N(R4)2. [089] Tn
hetenobaimg S@edbmﬁrcma At 9, argt S. Ileagtau@ﬂ@hgmbsfﬂlrr’teuténN (RD, iRk g

|
ofioR R RRE releEro (s Sk PHRm BErR R g Ble o Bidby ity
p%eﬁmglgan%n&ﬂﬂol—ﬁ@l NinXcerfaitldihdr sﬁcﬂNﬂH@iﬁleMsﬁmRM‘xk\lhh &ptdnally
D5 D6 D7 D8 X X X OHX\AN) N, H3 AN
sulsptusgdnpgterparip! selected frompyrrokidingy apgl azetshinyhy 2005/ 111039
PCT/ US2005/ 016445 X X Na X X CH3 N3, CH N, CH3 C~HCH,
[08AN H 3 Icpther empgdimengs, Ring C is substituted with -V-T-R _where V is

-C(O)N(R")-, T is a C,, alkylene chain, and R’ is an optionally substituted 4- to 8-membered

heterocyclyl or an optionally substituted 5- to 6-membered heteroaryl. In certain such
embodiments, R is selected from the group consisting of pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, pyrrolyl, oxazolyl, imidazolyl, and pyrazolyl. In certain other such embodiments,

R™ is a 6- to 8-membered bicyclic heterocyclyl.

[083] In some embodiments, Ring C is substituted with one or two substituents
independently selected from the group consisting of C_ , aliphatic, -halo, -OR’, —COZRS,
-C(O)N(R4)2, and -SOZN(R4)2. Additional selections possible for Ring C substituents in these
embodiments include -C(=NR)N(R"),, -NR'C(O)R’, -C(O)N(R")C(=NR")-N(R"), and
—N(R4)C(=NR4)—N(R4)—C(O)Rs. In some embodiments, Ring C is substituted with at least one
substituent selected from the group consisting of —COst, -C(O)N(R4)2, -C(=NR4)N(R4)2,
-C(O)N(RYC(=NR)-N(R?),, -N(R)C(=NR*)-N(R")-C(O)R’, and -NR'C(O)R’. In certain
embodiments, Ring C is substituted with at least one —COZRS, where R’ is hydrogen or

C,, aliphatic.

[084] In some embodiments, Ring C is substituted with at least one -C(O)-N(R4)2,
—C(=NR4)N(R4)2, or -NR4C(O)R5, where -N(R‘l)2 is an optionally substituted 4- to 8-membered
heterocyclyl ring héving, in addition to the nitrogen atom, 0-2 ring heteroatoms selected
from N, O, and S, and R’ is an optionally substituted 4- to 8-membered nitrogen-containing
heterocyclyl ring. In some such embodiments, -N(R“)2 is an optionally substituted
heterocyclyl selected from the group consisting of piperidinyl, piperazinyl, morpholinyl,
pyrrolidinyl, and azetidinyl. In some other such embodiments, -N(R%), is a bridged or spiro
bicyclic heterocyclyl.
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D13 D14 D15 D16 X NCH3 LYNH CH3 D17 where X
is Oor NH [090] In certain other enbodi nents, at

wo smsti1io8e substituent on Ring Cis selected PCDUSINB016445
group consisting of: X X N(Raz)2 O (R 4zh N NH X X
PN(R4z)2 N NIt RAz Z N(R4z)2 '"t-Nl R4z.NN 4z 2 R4z O

R D18 D19 D20 D21 CH3 X ~--~ -N NH X X C H3 X
CH3 ZNI4Z N NN(R4z)2 N XN(R4z))z O R4z CH3 and D-22
D23 D24 D25 H XCH3 '~-NH R4Z "R4z D 26 where

Xis 0 or NH, and each R~ independently is hydrogen or

[085F3. [ O9d terlath GREJdhéhtO RV ¢ REROGHHIENvEth ablkast 6&SJubSifent
substituent on Ring Cis selected fromthe group

havingsthe farmgladP-i- - 28 WD 2005/ 111039 PCT/ US2005/ 016445

X

P
D-i

wherein:

Ring D optionally is substituted on one or two ring carbon atoms;

Xis O or NH;

W' is hydrogen, -C(O)R’, -C(O)N(R"),, -CO,R’, -SO,R’, -SO,N(R"),, or an optionally

substituted aliphatic, aryl, heteroaryl, or heterocyclyl group.

[086] In some embodiments, Ring D in formula D-i is substituted with one or two

substituents selected from the group consisting of C, , aliphatic, —COZRS, -C(O)N(R4)2, and

-T°-R", where T is a C_, alkylene chain and R™ is -OR’, -N(R"),, -CO,R’, or -C(O)N(R’),. In

some such embodiments, Ring D in formula D-1 is substituted with-one or two substituents

selected from the group consisting of C,, aliphatic, -CO,H, -CO,(C_, alkyl),

-C(O)N(C, , alkyl),, -C(O)NH(C,, alkyl), -C(O)NH,,, -(C, ; alkyl)-OH,

-(C,, alkylene)-O(C, , alkyl), -(C, , alkylene)-NH,, -(C, , alkylene)-NH(C, , alkyl),

-(C,, alkylene)-N(C_, alkyl),, -(C, , alkylene)-CO,H, -(C_, alkylene)-CO,(C,, alkyl),

-(C,, alkylene)-C(O)NH,, -(C, , alkylene)-C(O)NH(C_, alkyl), and

-(C,, alkylene)-C(O)N(C, , alkyl),.

[087] In certain other embodiments, Ring C is substituted with at least one

substituent having one of the formulae D-ii to D-v below:

%XL x x xj\
ND e "l._)LN New? ‘gj\'\@d\{f L w2
R? Rz
D-ii D-iii D-iv D-v
wherein:

Ring D optionally is substituted on one or two substitutable ring carbon atoms;
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R4z N R4z Rz i X NRaz X X NRdz X qN -R 4z D27 D 28
D29 D30 R4] R4z R4z RAz X NRaz - N.,~/1LN N N ~~
WON2005/1N03D- 31 D32 D33 D34 4z R4z R Rdz X PCHUSN0OEN16445

XKNXN NM__~ VND35 D36 D37 D38 N NJINO X
"~-N and D39 D40 where Xis 0O or NH, and each R4z
i ndependently is hydrogen or -CH3. [092] In sone
enbodi ments, Ring Cis substituted with at | east one
-C(ONR2 or -C(=NH)N(R4)2, where one R4 is hydrogen
or C1_3 alkyl, and the other R4 is an optionally
syastidcmired heterocyclyl or heterocyclylalkyl. In some
such enbodi ments, Ring Cis substituted with at | east
ORE® ;SRbSGLTiRrent sel ected from the group consisting of:
X NH X NCH3'X NHAN X NH HCH3 CH3 H D41 D42 D43

”[415 a CA lwene'\(ltg:}lmd_%onally substituted with R’ or R ; and

R" is -N(R"), or -C(O)N(R"),; and

R’ is hydrogen, -COZRS, C(O)N(R4)2, -C(O)RS, or a C , aliphatic optionally substituted
with R’ or R’; or R® and W, taken together with the carbon atom to which they are
attached, form a 4- to 7-membered cycloaliphatic or heterocyclyl ring.

[088] In some embodiments, Ring D in formulae D-ii to D-v is substituted with one
or two substituents selected from the group consisting of C, , aliphatic, -COZRS, -C(O)N(R4)2,
-OR’, -N(R"),, and -T-R", where T’ is a C, , alkylene chain and R" is -OR’, -N(R%),, -CO,R’, or
-C(O)N(RY,.

[089] In certain embodiments, at least one substituent on Ring C is selected from

the group consisting of:

X X X 1(lL
S Yo N
NN @ L L, on
N., “CHj4 NH, H
D-1 D-2 D-3 D-4

D-5 D-6 D-7 8
X X x Oy-OH i
on L oy
"s.)Lf\D.—N‘ ’\D.—NHZ N L
H NH,
D-9 D-10 D11 D-12
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CH3 and CH3 D-45 D46 where Xis 0 or NH -29 WO

2005/ 111039 PCT/ US2005/ 016445 [093] In sone other
wepl1edndi mrents, Ring Cis substituted w th EtT/USm81/016445

one substituent selected fromthe group consisting

of: RAZ Rdz Rdz NN /JN X X X X 0:~ R4z R4z RAZ RAz

and D47 D48 D49 D50 N X N' ~N "~y R4z D51

where X is 0 or NH, and each R- independently is H or

CH3. [094] In sone enbodinents, Ring Cis a bicyclic

aryl group, which is substituted with 0-2

i ndependently selyected Rd and 0-3 independently

sellected Rzd or, @1 6 aI [ phatl C xgroups. In sore sthgh
quqments ?\ henxtELr s ed tqgth or
6- e \dHs car bocycl |N: eter or het er clyl

ring, wheerein each rlﬁéhlndepend hles substitotetH and
or unsubstltuted In certain such_enbodi nents, Rlng C
is aPdptional ly sidtituted ben2ddi oxanyl or P16

en odi oxolyl ring. In certain other such enbodinents,

g C | 5? optionally substituted benzi m dazol yl,
Pyl , benzoxazol yl, or phthalimdyl ring,

mher N%I”Q Cis attached to the rest of formula (A,
(A1), (B) at the benzo ring of the bicyclic Ring
C noietﬁ [095] In sonme other enbodinents, Ring Cis a
nmonogygyi c 5- or 6-menbered aryl or heteroaryl ring,
which is_substituted with 0-2 independently sel ected
substher it @ oRfand 0- 2

[090] In certain other embodiments, at least one substituent on Ring C is selected

from the group consisting of:

X
: X /™
N(RE2 N(R®), N NH
g ( ) Cy_ R4z 0o R4z
?_ R4Z R4zN L;_N,
( ) (R4Z) ‘R42 e) ‘R4Z
D-18 D-19 D-20 D-21
CHj
x
-‘z-N NH i CH, o
q 4z N(R*);
N 2‘ N(R%), ?— R4Z)
O R% CH, and
D-22 D-23 D-24 D-25
. H;C CHy
M?—N NH
R4Z R4Z .
D-26
where X is O or NH, and each R” independently is hydrogen or -CH,,
[091] In certain other embodiments, at least one substituent on Ring C is selected

from the group consisting of:
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i ndependently selected R 2d or Cl1-6 aliphatic groups.

I n sonme such enbodi nents, Ring Cis an optionally
weupstiitoss ed heteroaryl ring sel ected from t hepQr/osgos/016445

consi sting of pyridyl, pyrimdinyl, pyrazinyl,

pyridazinyl, imdazolyl, pyrazolyl, and oxazolyl. In
sone other enbodinents, Ring Cis a substituted or
unsubstituted phenyl ring. In some enbodi ments, -30

WD 2005/ 111039 PCT/ US2005/016445 Ring Cis a
nmonocyclic 5- or 6-menbered aryl or heteroaryl ring,
which is substituted wgih O, 1, or 2 substituents Rd,
as defined above. [096) In yet other enhodiments, Ring

Cis ,a nonocyclic 5- off 6-nenberpd hetféfocyclyl or péz
I i phatjc ri @M

c g, his s utled with 0A2, 4. .
ic%/ Mty selQ }\1 subst§(' At’S Rdsan\é\& ,QQ' R
ﬁependently S cted Rzd Cl 6 aliphati«g gromps.
[097] Sonme enbodi nents of the invention relate to a
subgd?dd of fornul &P?R) defined By*fornula (1)P-R N

N Re NRI Rf2 B Mor a pharmaceutically acceptable
salt th&reof, whereindgkng AL Ring R=Rng C, and &

ei& “Yhrevari avl e Rb, Be, N—and Rf x hayée)
%‘e es descri}ée | dw. Rir})é— substit h
=3 RbNRing B i"% a substitut&d or “unstbstit tk ed aryl
or

h

hgygfoaryl ring.pBhng Cis a sghgtituted or p.g4
unsubstituted aryl or heteroaryl ring. Additionally,
Ring C_,can be a hetegecyclyl, or cycloaliphatic ring.
Ra_is ogen, -C(OR-~-CXZR , -SBR, or a C _,

al h%avi ng Q- ﬁ@l it ue?t_send t | N
seJ?g"c“f rom R3/OM\RI. "R i s+8n QD Al lys/ N
substituted Cl.6 aliphatic or an optionally

substPBdted aryl, Pdferoaryl, orDH&éterocyclyl BrBup.
Each Rb i ndependently is Rzb, an optionally

Subst it ut d aliphatic, or an optional|{ substitut ed
ar)\km tgnoaryl, or heter ocycI)HN ar, . I'n sone
eftbodrment s each Rband ndependé‘nt | y~Ts sSelected from
t he %%gblp consisting of C7_6 ali pB§4t0i c, R2b, R7D,
i ;

where X is O or NH, and each R” independently is hydrogen or -CH,.
[092]) In some embodiments, Ring C is substituted with at least one -C(O)N(RA)2 or
-C(=NH)N(R4)2, where one R* is hydrogen or C,, alkyl, and the other R is an optionally
substituted heterocyclyl or heterocyclylalkyl. In some such embodiments, Ring C is

substituted with at least one substituent selected from the group consisting of:

j\ OH “ij\l}lO " -.,,_j(\gp o hj\N DNH
3 H

¥ H CHa
D-41 D-42 D-43 D-44
e { Dvon
A oy
CHg and CH, ;
D-45 D-46
where X is O or NH.
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-31 WO 2005/ 111039 PCT/ US2005/ 016445 and -T -R7b. In
sone enbodi nents, two adjacent Rb, taken together with
WO bws/1imos®er veni ng carbon atons, form an opti onedt1/yS2005/016445
substituted fused 4- to 8-nenbered aromatic or
non-aromatic ring having 0-3 ring heteroatons sel ected
fromthe group consisting of O, N, and S. Tl is a
Cl 6 al kylene chain optionally substituted with R3 or
e, wherein T'" or a portion thereof optionally forns
part of a 3- to 7-nenbered ring. Each R2b
i ndependently is -halo, -NO&2, -CN, -C(R) =C(RS) 2,
-C(R5)=C(R5) (R10), -C=_CW -C=CR10, -OR5, -SRe,
(0983 O) R, In SRfher sREPMUIRMIRents, NHRA) B subsbiRA& O)tiRBt least one
- NRAC( ONQR4})€2132 -NRACORR6, - O CO 2R5, -0OC(O N(R4) 2,
sub@t&r@fﬁsc |l;¥53 grou 1st@\g@fR5 -C(OR5,
-C(ON(R4)2, -C(=NR)- N(F?il - C(=NR) - ORS,
-N(R4) - N(R4) 2, - N(R4) C(ENR4) - N(R4) 2, -, N(R) SO2R6, Ré
-N(R4) S2N(R4) 2, -P(O) (R5)2, or -P(@ (OR)2. EachRib

i ndepgfhdently is a C i phatic opgionally

subs ed withyR3 , or two tituents n

‘%\\leN ame carbon taken tog r wth the bon
tomt o which heygsare attach Rerma 3- Réz and

6- nenber ed car bocycl ic ring. Each R7 independently is
an om- tmnally substD#8it ed aryl, He#8rocyclyl, oP-50
heteroar group. Re is hydrogen or a Cl1_3 aI i phatic
opti ona substituted with R3 or R R 1 and Rf2
eax:h iﬁa drogen, or Rl' and Rf2 together forma

ach R3 independently is selected fromthe group

||$4t|ng of -halo, -OH, -Q(C1_3 alkyl), -CN,

-N(R4 C'(O)(ClSaIkyI) -C2H, -C2(Cl_3 al kyl),
-C(O and -C(O NH(Cl1-3 alkyl). Each R4

i ndwgﬁ%mﬁ ttyoﬂéagﬂgﬂ iRepAlicAR s@@lcdny subst i t ut ed
aliphatic, aryl, heteroaryl, or heterocyclyl group;

or two R4 on the sane nitrogen atom taken together
Wth the nitrogen atom forman optionally substituted
[024] to 8- riesmeerceandumerss, Ring Qismebidyelicrdylipseury tyéi\rcws fmbstltuted

i.n.addition qlld{t

BB RS e e DatRto T Prhd ot pRAER
grodgs. W@sé’rﬁ@éfcﬂt 33111@3&“85}-5/ RivZ 0454 PlLGHing fmsddto BS or 6—membered

[ ndependentl IS h%dr o]glgn or an. o%é;[‘onal |y b gt ted
et Becerouy pr heatyel big I etsin fisk BPoRYERS) e pubstiute
or unsubstituted. In certain such embodiments, Ring C is an optionally substituted
benzodioxanyl or benzodioxolyl ring. In certain other such embodiments, Ring C is an
optionally substituted benzimidazolyl, benzthiazolyl, benzoxazolyl, or phthalimidy! ring,
wherein Ring C is attached to the rest of formula (A), (A-1), or (B) at the benzo ring of the
bicyclic Ring C moiety.
[095] In some other embodiments, Ring C is a monocyclic 5- or 6-membered aryl or
heteroaryl ring, which is substituted with 0-2 independently selected substituents R’ and 0-2
independently selected R* or C,, aliphatic groups. In some such embodiments, Ring Cis an

optionally substituted heteroaryl ring selected from the group consisting of pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, imidazolyl, pyrazolyl, and oxazolyl. In some other

embodiments, Ring C is a substituted or unsubstituted phenyl ring. In some embodiments,
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Each R6 i ndependently is an optionally substituted
aliphatic or aryl group. Each R independently is an
wopicsan@Bd y substituted aryl, heterocyclyl, OrpCT/US2005/016445
het eroaryl group. Each R10 i ndependently is -CO2R5 or
-C(ON(R4)2. [098] In sonme enbodi nents, the conpound
of formula (1) is characterized by at |east one, two,
or three of the following features(a)-(f): (a) Ra is
hydrogen or Cl1_3 alkyl; (b) Rl and R together forma
bond; (c) Ring Ais substituted with 0-2 Rb, where
R#8¢Ns RhdnBEREI O lehbleRd$8)19F h&roadyl AR, IWHthGs QibBtituted with 0,
consisting'of Cl_3 aliphatic, R2b, Rre, -T'-R and
1,07 substituen & @s Fefiried abovel_3 al kyl ene chain: (d) Ring B
is a monocyclic 5- or 6-nmenbered aryl or heteroaryl
[0B4lng, while petiogher gubstiments Ring\Ctide BocRlic Snprermemberhd R
i.nde dentl IS, sel e . . . 1151
he(tﬁro or WaltoXI Cph%‘:_lér%kg, gh?c% 1£ %ﬁ)@ﬁ% Q%l vgﬁhgd’-l? ﬂ%?}%%él?ﬁ%lregéd
su”BlstlﬂuSntélRt‘ﬁnda) Binkypeatientlyhaletted RE)or Ri_ﬁruypﬁéticgrwpﬂDno- or
bicyclic aryl or heteroaryl ring, which is substituted
[ogsit h  O- %ofn@ depedigents by the @heatictre Rtk t8AGukedus of formula (A)
ind enden selected R 2d or Cl1_6 aliphatic groups;
E )torﬁ’é‘al “hydrogen. [099] In sonme enbodi nents, the
corrpound of formula (1) is characterized by all six
of the features (a)-(f) aboyv 0100] Somre enbodi nments
of the invention relate 4,0 a genus of formula (A
defined by formula (B) or~N'l): -33 WD 2005/111039
PCT/ US2005/ 016445 C HN HNp.NN~N N~ NRe Re RXA/N
Ry AN BB (B) (Il) N

0

or a pharmaceutically acceptable salt thereof, wherein Ring A, Ring B, Ring C, and
each of the variables R, R", R®, R, and R” have the values described below.
Ring A is substituted with 0-3 R’
Ring B is a substituted or unsubstituted aryl or heteroaryl ring.

Ring C is a substituted or unsubstituted aryl or heteroaryl ring. Additionally, Ring C

can be a heterocyclyl, or cycloaliphatic ring.
R’ is hydrogen, -C(O)R, -COZRI, -SOZR1, or a C,, aliphatic having 0-2 substituents

independently selected from R’ orR’.

R' is an optionally substituted C, , aliphatic or an optionally substituted aryl,

heteroaryl, or heterocyclyl group.

EachR® independently is R”, an optionally substituted aliphatic, or an optionally
substituted aryl, heteroaryl, or heterocyclyl group. In some embodiments each R’

independently is selected from the group consisting of C,  aliphatic, R2b, R7b, -Tl-RZb,
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wherein each of Re, R, RY, and Rings A B, and C have
the values and preferred values described above for
wo oocosaim@mey (B) and (1). In sone such enbodi nent BCT/Bs10g5/@ 6445

is a nono- or bicyclic aryl or heteroaryl ring, which

is substituted with 0-2 independently selected R and
0-2 independently selected R2c or Cl.6 aliphatic

groups, and Ring C as a nono- or bicyclic aryl,
heteroaryl, heterocyclyl or cycloaliphatic ring, which

is substituted wth 0-2 independently selected Rd and

0-2 Jnﬁdﬁlﬁg?_ gg?&hg erﬁ&gcﬁ&gxﬁgg t§| deggenpﬂb @ik@lll {O%pgl@lgll \Qlth the

groups. I'n some ment s, ound
f or rinfeevefing xarben aefrisrfern Ialy olﬁtmmllljr albsfétlulae)i fugdd| 4NOFaemerhwered

N n Rln

 nodhehs U e ErRer ke b S HAR KR teble e e prove
MAthD@ﬂﬂu@mﬂépEMWMW&ly selected R In sone

enbodi nents, the conpound of formnula ka i's

charBetet) akkgﬂeby ctaiin dasbllyonbstitfitet! MathfRlok B wigerein T or a

f h

SZEEEIE% reéw%etoﬁgpt Pt %%aﬁgarg?m&?? ‘t’oo?de” %‘yglr‘lnﬁhatlc

Rz R7 - O, 10

al kyﬁ;aélhg erh%P?PdﬁﬁﬂY 6nha"11‘P'yNQub@(\I1 TR R o3RRS
2005/ 1 P 2@&6/ ( q@&a a 5
|ndepe§%gﬁ$}§;%?y§e cf%dq§é§%1%PHg ?gﬁpﬁgbn5|sfﬁﬁgcx?ﬁh

- hal o, -NRIORO)N(R RB)“ech%)@cm&@cﬁb)N(R wcc@o;k -COR
-N(R4) 2; (Db) eac |ndependently is gselecte npm
t he grtﬁi@) 6@)&,3@0@)@ SHORIRY, s =PI NR),, -RENR ROR,

chai n ﬁﬁ@wwmﬂfﬁmﬁ“) 1\{<h‘38<?4R511>'§1 RN SR OI®), or

R2c |nqg ﬁgntly is selected fromthe group
conS|st|n8 haI -NG2, - C(Ro) C(R5)2 -C=CR5,

erbdiifniade %?n i BB AR 95 GAARE BT o

E rlel fo%mgﬁts RP onfi SAHleRaribbh &bnt BlkbNRFetAY: F 2 Melcfbon atom to
which they are attached, form a 3- to 6-membered carbocyclic ring.

Each R” independently is an optionally substituted aryl, heterocyclyl, or heteroaryl
group.

R® is hydrogen or a C, , aliphatic optionally substituted with R’ or R
R" and R” each are hydrogen, or R" and R" together form a bond.

Each R’ independently is selected from the group consisting of ~halo, -OH, -O(C, , alkyl),
-CN, -N(RY),, -C(O)(C, , alkyl), -CO,H, -CO,(C, , alkyl), -C(O)NH,, and
-C(O)NH(C, , alkyl).

Each R’ independently is hydrogen or an optionally substituted aliphatic, aryl,

heteroaryl, or heterocyclyl group; or two R’ on the same nitrogen atom, taken
together with the nitrogen atom, form an optionally substituted 4- to 8-membered or
5- to 8-membered heteroaryl or heterocyclyl ring having, in addition to the nitrogen

atom, 0-2 ring heteroatoms selected from N, O, and S.
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NRe Rb "N/ Rc (IlIl) wherein each of Rb, R, Re,
and Ring C have the values or preferred val ues
waolemesnitoed above for any preceding fornmula. [PADB8$2005/016445
Sone enbodi nent of the invention relate to a subgenus
of the compounds of formula (lIla) defined by fornula
(I'f1a): HN N~x- NRe Rb2 Rb3 N Rcl Rch5 (Illa) -35
WO 2005/ 111039 PCT/ US2005/ 016445 wherein: each of Rbz
and Rb3 independently is hydrogen or Rb; each of Rc'
and R S independently is hydrogen or Rc; and each of
RiEAth 1€ indendntly & RGN BY £ SiBnYB) Bsitaed ah;s}ra%E Qkied
val ues descrlbed above for any preceding fornula.
[ 010afervarylsortetezedydyl gremp-s, each Rb in formula (111)
or (Ma) is selected fromthe group consisting of Cl1.3
alﬁamnnde,peﬁdbnﬂyisl ammpoamallphabsnmte@dwh@hc qmdylga@tp R is
selected from the group consisting of Cl_3 aliphatic,
Claéh Rin@uperdenpl &t dnCoptiaRdllyBastitted £9T, hétblfa)cﬁc%ﬂjbr heteroaryl
enbodi nents, each of R2b and RZc i ndependently is
sel &P fromthe group consisting of -halo, -NC2,
-Q(R5) =C(R5)2, -C=C-R5, -ORS, and -N(R4)2. [0105] In
s Gaeh Rnisdenandently is tGAR] oryEfDNGR)r el ates to a conpound
of formula (llla), wherein Re is hydrogen; each of
(0s8)2 and Flmsarnemmtp@m@rm, lthye dompoandeftiernla Hmsm@amréﬂqé by at
1efifBRE, $ht 2 pLe SNAL BASD Qéféb 0s(2)h:-3 @l iphatic, C1_3

uor'oal’i phati c, where 'R5 is hydrogen or

Cl_ 3 [ qga%t}#y rﬁ%qﬁ @a%ﬁ( pf Rc' and R S i ndependently

IS se ecte e gr oup consi sting of hydrogen,
- hal C 1 kphat,i c fI uoroal i phatic, and -ORS,
wher s‘?ngk drestnshio 6’?“‘@? ' aliphatic. In some
enbodl rrents each of Rb3 and Rcl mdepgndentlg
() ngAls substituted with 0-2 R’, where each R independently is selected

from the group consisting of C, , aliphatic, R® R”,-T'-R®, and -T'-R”, where T' is a
C, alkylene chain;

(d)  Ring B is a monocyclic 5- or 6-membered aryl or heteroaryl ring, which is
substituted with 0-2 R’, where each R® independently is selected from the group consisting of
C,, aliphatic, R* R, -T'-R*, and -T'-R”, where T is a C,, alkylene chain;

(e) Ring C is a mono- or bicyclic aryl or heteroaryl ring, which is substituted with
0-2 independently selected R" and 0-2 independently selected R™ or C,, aliphatic groups;
and

(f)  R'is hydrogen.

[099] In some embodiments, the compound of formula (I) is characterized by all six

of the features (a)-(f) above.

[0100] Some embodiments of the invention relate to a subgenus of formula (A)

defined by formula (B) or (II):
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selected fromthe group consisting of -halo, Cl1-3

aliphatic, C1_3 fluoroaliphatic, and -OR5, where R5
whymsogesy or CL_3 aliphatic. In certain such PCT/US2005/016445

enbodi nents, Rb2 is hydrogen, RS is selected from

t he group consisting of hydrogen, -halo, Cl1-3

aliphatic, Cl_3 fluoroaliphatic, and -ORS, and each

of Rb3 and Rcl independently is selected fromthe

group consisting of -halo, Cl1_3aliphatic, ClL_3

fluoroaliphatic, and -OR5, where R5 hydrogen or Cl1.3

aliphatic. In c in enbodinents, Rbz is h ogen,
Rc2 is hydrogen oro, fluoro, brono, netggzzz
trifluoronethyl nmet hoxy, and each of Rel
independentlﬂmy chl oro, fluoro, brono, t hyl ,

trifluoronethN,,hbr met hoxy. [0106] Sone embudi nents
of the inventi

of formule fe Xned by formula (I Tat)d)

2005/ 11140 05/ 016445 RO 4 R N) 7- N
Re AN E rein: Ring Ais sUOb*% Med with
0-2 Rb; Ring Bis a nono- or bicyclic ary

het er oar yl whi ch optionally is suf yuted with
0- 2 i ndependg y selec ed R and 0-3 i pendent | y

selected RZ or Cl.6 alf bhatlc gr oups; Re is hydroan
or a C1_3 aliphatic optional substituted with

R3
R7; YOErPie cady Ry Ky K raorh Rings ‘b%oﬁfﬁl ¢ B the Yogesgpd preferred
vQM&rc{%g&fEed Hovf f(ﬁlfbm& Cf%) ax@f’(‘i) 'ﬁz&)m@srﬂlgh exﬁ@&ﬁm@rﬁts,%n@@ ¢ a

Rk 1 ndependently 1s hydrogen ‘or . In sone

monetPr disdigians 9t Beteropwy rlﬁgoéml%ﬁsqbém*eésmtfoo Aindepganity
T o Be it €3G, MeklicRo By TRAGE 20

oabd-adr iy ytlc akyligteroaryl, heterocyclyl or cycloaliphatic ring, which is substituted

with 0-2 independently selected R* and 0-2 independently selected R* or C,, aliphatic

groups.
[0101] In some embodiments, the compound of formula (II) is defined by formula
(I1a):
H l\)l\
N7
~/ "R®

@ (I1a)

wherein Ring A is substituted with 0-2 independently selected R’, and Ring B is

substituted with 0-2 independently selected R". In some embodiments, the compound of

formula (I1a) is characterized by at least one of the following features (a)-(c):

(@)  eachR’ independently is selected from the group consisting of C, , aliphatic,

R®, R”,-T'-R®, and -T'-R”, where T' is a C,, alkylene chain optionally substituted with
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or two R4 on the sane nitrogen atom taken together
wWth the nitrogen atom forman optionally
weupstiitss ed 5- to 6-nenbered heteroaryl or 4-pPeDUS2005/016445
8- menbered heterocyclyl ring having, in addition to
the nitrogen atom 0-2 ring heteroatons selected from
N, O, and S; and each R5 in Rd or RZd is hydrogen,
Cl 3 alkyl, or a 5- or 6-nenbered aryl or heteroaryl
ring. [0108] In sone such enbodi nents, two R4 on the
same nitrogen atomin Rd or RZd, taken together wth
nbdg, Bk 5&9@‘%@ p&ﬂherﬁ egFPltolrlpﬁllQ%l‘dﬁp§th§§tﬂn% Wt achlo, -NO,,
pi peri |ny , | pera |ny mor pRol T nyl” riRg. -37 WO
-QRVEC(R) ] 039- Mﬂﬁﬁmﬁ(ﬁkM% [0109] In some
enbodi ments, the invention relates to a conpound of
for er\ALa @L\CWR 1rV&3 rﬁ:leﬂtl B's@gct&l 1'r§m$lk%5uﬁ é&l@@tl oflt ah%hahc
ere each i nd epen dently is sel ected from
RZQFRSCU{T -RZ‘SI‘ESMSTII-R{@ wokre(t i @], lapdprheé dlaerﬁhxonHlybsubstTuteRﬁnt,h
and -T'-R_,where T is a Cl-3 al kyl ene chain; Ring B
flveofanﬁ@m clmi%pesderéiy igselnsten éfogptha BYAUP 6PNIREING PH aha?q -NO
o] st d MAth 0-2 independently
C@%'q%$éa é%biz f é%§§ﬁ§§ d ndependently is selected
fromthe group conS|st|ng of Cl1-3 aliphatic, R2c,
R ¢, T Rredydigggn_ T' R ¢, where T' is a Cl. 8 aIkerne
chain; and Re is hydroge [0110] In sonme such
(080 odi mefeme e@aeﬁﬂﬁatﬁ%gep@ﬁaem Teiptq to asubgentioef the epmpounds of
f Itﬁﬁla NRMRAnEPRBloshliAgef Cl.3 aliphatic, R2b, and
(ﬁ %2%&& each Roglﬁdependently IS selected from
phatic, R2t, and
R2b |ndependently

the group conS|st|ng of Cl1_3
-T'-R2'. In sone enbodinents,
IS selected fromthe group s+<$ti ng of -halo, -NO2,
-C(R=C(R 2, -CCR5 - and -N(R4)2, and each R2c

i ndependently is sel ected gﬁ he group consisting of
-halo, -N®, -C(R5)=C(R5) AR5, -OR5, and

-N(R4)2. [0111] In sone hw'oo"-nts, the invention is

directed to the conpou fopmula (1V), wherein one

of Rh and Rk is R d. ppn~&6ng=Nich enbodi nents, Rg is
hydrogen, and Rd is tetragfolyl. [0112] In sone

enbodi nents, the inventio 3L-#8R°%s to a conmpound of

formul a (I\O wherei n Rg hydr ogen, one of Rh and

Rk has the formula -T2-R 2d or -T2-R M and the otheraﬂ)

of Rh and Rk is sel.ected fron1theﬁg£ou conS|st|n
hyd r‘@b‘éﬁm eaqhqf 8 RC:B gng |R1'1rtgf]%f1§\@ th esERpre fergd ériaggepéescnbed

dk§eHMQE9gﬁ@3 o (Chndaal i phatic. In some enbodi nents, T2
'S

i ene chai n,
[0103] Some embodiment of the invention relate to a subgenus of the compounds of

formula (IIa) defined by formula (I11a):

(Illa)
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whi ch optionally is interrupted by -C(O N(R4)- or
-N(R4)C(O)-. [0113] In sone enbodi nents, the invention
wo soodit1®st ed to a conpound of forrmula (1V) WstEBUSR0BY016445
i s hydrogen, one of Rh and Rk has the fornula
-V-T3-R2d, and the other of Rh and Rk is selected
fromthe group consisting of hydrogen, -halo, Cl_3
aliphatic, and -ORS, where R5 is hydrogen or Cl 3
aliphatic. I'n sone such enbodiments, Vis -C(O N(R) -
T3 is a -38 WO 2005/ 111039 PCT/ US2005/ 016445 C2- 4
al kylen&n.chrah b R°ash RRethdbse n'dN(t?“l)s Rydréber & Reaaéh &R and R®
i ndependently is hydrogen or 3 aI| hatlc or
mdéi(eﬂdérﬂl}n 1shymogqntar &hahd yach lobRingt(Ll Re®’, Eand Rohae termabreednd
t er oar 8- nenber eterocyclyl ring
Pfﬁ e gy %/ﬁqdeéﬁﬁ’eii ia%%"etf%r Wé’“’rﬂe‘?‘f‘% EN90-2 ring

het eroat ons sel ect ed fro

0,
(0408 h enbdritamsfrdbod Hﬁmﬁ R ﬁ?rraﬁe?%ﬁgr W‘*éla B@‘fﬁtﬂff%ﬂ the
S e [ rom
ggu,é%&gg&%%ﬁ S8 pﬁ%@ Mi@&la%%ﬁa&f Sprans b0 bered fro
theReIp BhkidMing lab@d llanpRdts, C -, N(l%)lﬁ?p}iaﬁc, and apt iraRethinguch
substituted h ter o%ycl ylI' selected fromp é%q”m i di nyl
eralmiinazrsﬁ,ledqhnw apd R Aqdepﬁn@oﬁﬁlsmﬂh@ed Bomdles grevi eonsistieg of
|nvent|o es. t of formula (IV),
MR C&éﬁ (gﬁﬁ (f:r‘ég%n &%ﬁkh and Rk has the
rmul a -V-T3- Rld and the ot her [
l0§%ﬁ1 ect ed I PR TRROYPFiH REGREGEPT Fﬁgat?ﬁto ﬁwf‘sﬂgﬁ of Ky, (011a)
wgére% @Ilé %geﬁ ea@rn& RR2 R M’B&J’eﬁdé}ﬁ liSse¥ A AYRNNOEroup
hatic. In certain such errbodl ment s, V|s
conﬁ(st@)g\l(f R@lrogeﬁl’ 2hals (3, alipBatik, €], ;f;doemhphzhm am,d _ORY wREe Bss
an optional | subst ituted, 4- to 8-nmenbe
hyrsegance (¢ aHphatic; and eaghpef Bnaid R/ 1§@W¢Qf\§lwe%ﬁe§£tefl rom the group
het cert srent s,
CoRA AT AR rog BB £ mfﬁlé’aoaﬁglt‘%lf@:? PROFHRRR
h}ffcrre tJﬂ% geflfﬁHQacC PN SSd drhisha®herdy, ki@ R™RYA Rd%eﬁé’rldently is
pyrimdinyl, pyrazinyl, pyrrolyl, oxazonI
sdld’trted&m ke grcﬁxlpdoﬁgmﬁxg of yalo, Cnald}ﬂ‘laha i, ﬂndreaﬂlpbamhand -OR’,
enmbodi nents, R7d is a 6- to 8-nenbered bridged
whete e hY@ros@tcéF@c@lmh?nc In gertas) such e@éﬁ@bn@ﬁ*@dﬁ. frbpdgen Re is

n f
Qo g st aea! PulafdrMRRGe MapaBh P rortppgrc and
-012, sl a0i (ﬁq{bafa'h@rﬁdtlﬂ&’epgﬁm iR S trbRAGhOfrou Bting of -halo,
IO N(R4) 2, - C(=NR4) N(R4)§ -C(O) N(R4) (T =NR4) - N( R4) 2,
C; RERAYOC NRYroNPR ECHD) R, wohere RRGGE@eRGr C| aliphatie. Fuchtain
enbodi nent s, at |east one of Rh. and Rk is - CO2R5,
ephediments § gis hxf%rpweﬁ rhygioggnshioph fppre, bromospiyl,
odi ts, gach of al i
tr%%%eq}?q qxx and g\ of nrggin tuide%&e?%? Esy g?)g(g, élﬁ’gro, Bromo,
mRe], mo@ém&eh ladStanKoXyS C( O-N(R4)2 or
-C(=NR4) N(R4) 2, where -N(R4)2 is an optionally
[Hod)st i t utSedweIaeﬂaedmey\tslojl:hesie&eatibxetéla‘taf o stibgenug pidhpcompounds of

' I i nyl, hol i nyl ,
et ot o BRSO P T some sucn

enbodi nents, one of Rh and Rk has one of the formnul ae
D-i to D-v, as defined
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above. In certain such enbodi nents, one of Rh or RK
has one of the fornulae D1 to D-51, or has the

wo soosui@3enbodi ed at the rel evant position of EIHUSH005/016445
t he compounds depicted in Table 3 below. -39 WD
2005/ 111039 PCT/ US2005/ 016445 [0117] Some enbodi nment
of the invention relate to a subgenus of the conpounds
of formula (A) defined by formula (C): SCI HN N Re
R* AR B (C wherein: RRng Ais a substituted or
unsubstituted 5- or 6-nenbered aryl, heteroaryl,
cycloal i phatic, or heterocygbyl ring; Ring Bis
substituted with 0-2 i ndepengent®y selected R and 0-3
i ndependently selected Rzc Cl-6 aliphatic groups;
Ring Cis substituted 0-2 i gent |y sel ected Rd
and 0-3 independently sejg¢ted R 2d or Cl-6 aliphatic
groups; and each of Re, and R ' has the val ues and
preferred val ues describ agove. [0118] In sone
enbodi nents, the inventiopter&®es to a subgenus of
formula (C) defined ornula (V): ~c I HNNRe A

N B (V)

(Iv)
wherein:
Ring A is substituted with 0-2 R’

Ring B is a mono- or bicyclic aryl or heteroaryl ring, which optionally is substituted with
0-2 independently selected R® and 0-3 independently selected R* or C, , aliphatic

groups;

R’ is hydrogen or a C_ aliphatic optionally substituted with R’orR;

R® is selected from the group consisting of hydrogen, C,  aliphatic, and R*, and
each of R" and R* independently is hydrogen or R".

[0107] In some such embodiments, the invention relates to a compound of formula

(IV), wherein:
each R* in R or R* is hydrogen, C,, alkyl, or a 5- or 6-membered aryl or heteroaryl ring;

or two R* on the same nitrogen atom, taken together with the nitrogen atom, form an

optionally substituted 5- to 6-membered heteroaryl or 4- to 8-membered heterocyclyl
ring having, in addition to the nitrogen atom, 0-2 ring heteroatoms selected from N,
O, and S; and

each R’ in R” or R” is hydrogen, C,, alkyl, or a 5- or 6-membered aryl or heteroary! ring.

[0108] In some such embodiments, two R’ on the same nitrogen atom in R or R™,
taken together with the nitrogen atom, form an optionally substituted piperidinyl,

piperazinyl, or morpholinyl ring.
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wherein: -40 WO 2005/111039 PCT/ US2005/016445 Re is
hydrogen or a Cl.3 aliphatic optionally substituted
wowds/1R®30r Ring A is substituted with 0-3 Rb; PE/OS0BS/016445

IS substituted with 0-2 independently selected R and

0-2 independently selected R2c or Cl1-6 aliphatic

groups; and Ring Cis substituted or unsubstituted.

[0119] In sonme enbodi ments, the conpound of fornula -

(V) is defined by fornmula (Va): RO Rh 1 HNN/- N

Rb2 Re Rb3 N Rcl RC5 (Va) wherein: Re is hydrogen;

ofd¢h of RoRnanehidaEndrid 8RENAGRALA X1 t6 8 LafpRGhdlof tiintieIv)
%Fo_up consi sting of hydrogen, -halo, Cl_3 aliphatic,
w&Fes: f | uoroal i phatic, and -OR5, where R5 is hydrogen
or C1-3 aliphatic, eagh of Rc' and e i ndep_endentlfy IS
s Bingch s@ulpstipited with §r2dtipveasnsich iy Hglepindryidit is gl¢rted from the

-halo, Cl1.3 ali tic, Cl_B f4 uar@al i wC,, anch .- OR5,
Mergébllﬁsmf‘%‘“H&%?ggeﬂ‘P%?t‘%’i_é{ arl ‘Eﬁg ﬂ‘dgqa g Vi”%‘*r%gl‘sé%t ed

fromg t heyghodRinconsi sting of hydrogen, Cl_6 aliphatic,
and ;-and each of Rh and R~ independently is

Réd;
h £1 nQUnoBfic 541 (MRAOR! Hh1R 3 RGN HRZAOREOL SddRtuted
[%ﬁl I'n S“S% 1Cen‘oo& ments, the i n\?eont}i/ ong'rel atles to uae
c onpaiting2 ofdepardenilyase{eda)l R’ wheresdaph Btinflepmadentlyds ssiectmh from the
and Rk has the formula -V-JI' 3-R2d,or -V T.3-R7' ;.
whergoup consisting of C,, aliphatic, R", R", -T-R", and -T-R ,where T is a

C,; alkylene chain; and
R’ is hydrogen.

[0110] In some such embodiments, each R” independently is selected from the group
consisting of C, , aliphatic, R”, and -T'-R”, and each R® independently is selected from the
group consisting of C, , aliphatic, R*, and -T'-R*. In some embodiments, each R
independently is selected from the group consisting of -halo, -NO,, —C(R5)=C(R5)2, -C=C-R’,
-OR’, and -N(R4)2, and each R* independently is selected from the group consisting of -halo,
NO, -C(R)=C(R), -C=C-R’, -OR’, and N(RY),

[0111] * In some embodiments, the invention is directed to the compound of formula
(IV), wherein one of R" and R" is R". In some such embodiments, R® is hydrogen, and R™is
tetrazolyl.

[0112] In some embodiments, the invention relates to a compound of formula (IV),
wherein R® is hydrogen, one of R" and R* has the formula -T*-R* or -T-R"*, and the other of
R" and R" is selected from the group consisting of hydrogen, -halo, C, , aliphatic, and -OR’,
where R is hydrogen or C_, aliphatic. In some embodiments, Tisa C,, alkylene chain,
which optionally is interrupted by -C(O)N(RY)- or NERHC(O)-.

[0113] In some embodiments, the invention is directed to a compound of formula
(IV) wherein R® is hydrogen, one of R" and R* has the formula -V-T-R*, and the other of R"
and R" is selected from the group consisting of hydrogen, -halo, C, , aliphatic, and -OR’,

where R’ is hydrogen or C, , aliphatic. In some such embodiments, V is -CONERH-, T isa
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Vis -CCONR4)-; T3 is a C_4 alkylene chain; R 2d

is -N(R4)2, where R4 is hydrogen or C1_3 aliphatic, or
wo ms5/RAU0sN t he same nitrogen atom taken togerdBUS2003/616445

the nitrogen atom forman optionally substituted 4-

to 8-nenbered heterocyclyl or an optionally

substituted 5- to 6-nenbered heteroaryl ring having,

in addition to the nitrogen, 0-2 ring heteroatons

selected fromN O, and S; and R7d is an optionally

substituted 4- to 8-nmenbered heterocyclyl or an

copdm_ﬁ?@l&a»{ A RSL INRE Wi tegdﬁz‘nﬁdﬂﬁemﬂﬂ RIGHRZEY b
1] In récz)ime otlhé\f{ 2rrbog|r|errent S e i nvgntk?oﬁ% '
C[‘ ealh@hﬂﬁ droNEgR );m‘qnmmdnadry stibgtitutbd5- t6 Yanembeteeltetenodryl or ¢- to

d.at L
S PEGHHELR Bl B " 61 RGN b RB by By g erontoms
seldelea R N BAnd.s. T St EabddRnetts RAIR), is ano tionally substituted
“N(R4) O =NR4) - N(R4) - C{O R5, or - NRAC( O b 122] 'In a

hefenory iyl bekgct theegneup Cton%stirvg\pémpﬁaﬁmv P@F@émvba%d

nﬁﬁp%?l ny eag{?rtfﬁglr Ir'rl](i)ér §%¢(e§?§dlr%?%q& R@{% 1'&331’1 éﬁ&all&bs@tﬂ%d

hdatéh@ep@mdﬁ&é&dd}fnﬁﬁbmblﬁtﬂn}fﬁaﬁm}aieﬁém@r oup consi sting of
-halo, C1_3 aliphatic, Cl1_3 fluoroaliphatic, and -OR5,
[0atwdr e RS I sorhy/athegerbodimddts, Bredimveptiart febites tiRe Borngound of formula

| ect ed th t hal o
g Wi BrisRTaose S R RER) I?aﬁ'ﬁ%[ pRnug AT o e of
aﬁw ?h( R%?%H’%o‘?g )C%r(‘%f) g%@k ﬁng‘il)og? uﬁR‘Zf)‘aiNE(;RZI) C2)R
waéreR N(HRdy e DIRY -, (i Rébtic Qe REin sﬂﬂﬁernﬁ:boﬁﬁnérﬁs &ns -C(O)NRY)-, T isa

optionally subs |tuted 4- to 8-nenbered
Chj aﬂk}ég@ shamrndRnjingn brticaplbespoptititeditnig 8- ﬁﬁbermt Rigrocyiclyl or an

| | t
Rl upaRyIe s, b RavbHs oot FaT B RehotmgiR " i an
oph N Psidsiit-anertif ssietelted the @Bu on@mtu@grtﬁ p%ldyl%rm.zmyl
005/111039 PCT/ USZ 05/0 445 &0 %4 gogﬁu h
Pm@m Ry PRIV QK dfrm@laﬁ 'é? RyP Guainpger suc
e&B@dlm\A,ﬁtgllﬁbilss%- deshaihheth halRh BicgliR HeRpsldgred to be

hin the scope of the present invention. [0124]

it S S, L o GRIRR o
(M@herelnmlﬂkﬁlrd@dﬂ AdNdHledst one of R" and R is selected from the group
consisting of -CO,R’, -C(O)N(RY),, -C(=NRY)N(R"),, -C(O)N(R’ )C(=NR)-N(R"),,
NRYC(=NRH-NRH-CO)R?, or -NR'C(O)R’. In some such embodiments, at least one of R"
and R"is -COZRS, where R’ is hydrogen or C,, aliphatic. In some embodiments, each of R®

and R"is hydrogen, and R"is -COZRS.

[0116] In some embodiments, R® is hydrogen, and one of R"and R"is -C(O)—N(R“)2 or
-C(=NR")N(R"),, where -N(R‘i)Z is an optionally substituted heterocyclyl selected from the
group consisting of piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, and azetidinyl. In
some such embodiments, one of R" and R has one of the formulae D-i to D-v, as defined
above. In certain such embodiments, one of R" or R* has one of the formulae D-1 to D-51, or

has the formula embodied at the relevant position of any of the compounds depicted in
Table 3 below.
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V

% HCH3 N %HNCH3 HNle /-NN/- NHNN>- N NC
I NGO I NFFCO NF [-11-21-3 H3; H3; 0 NNCH3
N N

w®2096/1110%¢ CH3 O NN, CH3 H CH3 CH3 HN  HN HN&INUSAWDS/N 6445
NFNNN V1T VA N " NCONF FF1-4 1-5 1-6
CN

-43 WD 2005/ 111039 PCT/ US2005/ 016445 O O 3 , X/ NH
/[ H'CH NI\ _ HNHN H3C-i | N NN\ ~ N CH3 C

SN

Some embodiment of the invention relate to a subgenus of the compounds of

9

N
N7 'I'
~ /—Re
RX
Ry

{0117]
formula (A) defined by formula (C):

H

A
—N

i (©

Ring A is a substituted or unsubstituted 5- or 6-membered aryl, heteroaryl,

wherein:

cycloaliphatic, or heterocyclyl ring;
Ring B is substituted with 0-2 independently selected R® and 0-3 independently selected
R* or C,,, aliphatic groups;
Ring C is substituted 0-2 independently selected R” and 0-3 independently selected R
or C,, aliphatic groups; and
each of R%, R, and R’ has the values and preferred values described above.
In some embodiments, the invention relates to a subgenus of formula (C)

[0118]
defined by formula (V):

@ W)

wherein:
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FCAA / -NC / -N FF 1-71-81-9000 N eNl eNl

[ ~N CH3 L/NCH, ~NCH3 HN HNC HN N N~ N N1 I\ I\
w@hoos/13mM3Cl / -NC / "N C 6_CH3 & CH3 1-10 pe/uShod@16445
O O/N/ "CH3/ "CHB HNN N-NO~NCH3 HW\ HW N N
NN\ C -NI/ - F Cd / -NHC-N~F F 1-13 1-14

1-15 -44 WO 2005/111039 PCT/ US2005/016445 ~NH O O

\~!') NCHs O NNo_NH2 NO-% HNH \ CH3 eH HN N N

R’ is hydrogen or a C, , aliphatic optionally substituted with R’ orR;

Ring A is substituted with 0-3 R’;

Ring B is substituted with 0-2 independently selected R° and 0-2 independently selected
R* or C, , aliphatic groups; and

Ring C is substituted or unsubstituted.

[0119] In some embodiments, the compound of formula (V) is defined by formula

(Va):

(Va)
wherein:
R’ is hydrogen;

each of R and R” independently is selected from the group consisting of hydrogen,
-halo, C, , aliphatic, C, , fluoroaliphatic, and -OR’, where R’ is hydrogen or
C,, aliphatic;

each of R” and R® independently is selected from the group consisting of hydrogen,
-halo, C, ; aliphatic, C,, fluoroaliphatic, and -OR’, where R’ is hydrogen or

C,, aliphatic;
R® is selected from the group consisting of hydrogen, C,  aliphatic, and R*; and

each of R" and R* independently is hydrogen or R,
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NN -NN"'\ a4 -N C NC INF-_F F\ \ | 1-16
1-17 1-18 0 0 NH NH NH HN HN HN N NN (N N D NN (N N
wWOR0oos3A0BBC H3d C N Cl -NCl NF C CH3 1-18CT/ugd05/016445
1-21 OO O NHNHNH HNHNHNNNN-~ NNV- NCN -

% N%, N'" N) HBCH3ICH3CC -NC INHIC-N OCH3

F F 1-22 1-23 1-24 -45 WD 2005/111039

PCT/ US2005/ 016445 O N\ 0 SOH HN NH L, O NrN o HN ~ ~
OH NHN I NNC - .NI -\ NN

[0120] In some embodiments, the invention relates to a compound of formula (Va)

wherein at least one of R" and R* has the formula -V-T°-R™ or —V—Ts-Rm, where:
V is -C(O)N(RY)-;
Tisa C,, alkylene chain;

R is -N(R4)2, where R*is hydrogen or C, , aliphatic, or two R’ on the same nitrogen
atom, taken together with the nitrogen atom, form an optionally substituted 4- to
8-membered heterocyclyl or an optionally substituted 5- to 6-membered heteroaryl

ring having, in addition to the nitrogen, 0-2 ring heteroatoms selected from N, O, and
S; and

R is an optionally substituted 4- to 8-membered heterocyclyl or an optionally

substituted 5- to 6-membered heteroaryl.
[0121] In some other embodiments, the invention relates to a compound of formula
(Va), wherein R® is hydrogen, and at least one of R" and R" is selected from the group
consisting of -CO,R’, -C(O)N(RY),, -C(=NR)N(R"),, -C(O)N(R")C(=NR")-N(R"),,
-NR)C(=NRY)-NR?)-CO)R’, or -NR'C(O)R’.

[0122] In a particular embodiment, the invention relates to a compound of formula

{Va), wherein:
R°, R, R and R* are each hydrogen;

R” and R are each independently selected from the group consisting of -halo,

C, ., aliphatic, C, , fluoroaliphatic, and -OR’, where R’ is hydrogen or C , aliphatic;
13 @l1p 13 P ydrog 1.3 1P

R® is selected from the group consisting of hydrogen, -halo, C,,; aliphatic,

C,, fluoroaliphatic, and -OR’, where R’ is hydrogen or C,, aliphatic; and

R" is -COH, -C(O)N(R"),, -C(=NR)N(R"),, -C(O)N(R)C(=NR*)-N(R"),, or
-N(R)C(=NR")-N(R')-C(O)R’, where R’ is an optionally substituted 4- to
8-membered nitrogen-containing heterocyclyl ring, and —N(R‘l)2 is an optionally

substituted 4- to 8-membered heterocyclyl ring having in addition to the nitrogen

atom 0-2 heteroatoms selected from N, O, and S.
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[0123] Compounds embodying any combination of the preferred values for the

variables described herein are considered to be within the scope of the present invention.

[0124] _ Table 3 shows specific examples of compounds of formula (V).

Table 3. Aurora Kinase Inhibitors
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%‘905/ 11103 Ilﬂyt%z?g q:‘qu)il(ﬁ %Pﬂgenz c]pyrimido[4,5-eJazepin-

[ 9- Chl or oy 33 ] th?ﬁ@I RO &%Bﬁﬁ o ]eg Q%Bif[ﬁs ] ep5-2
A p

e] azepi n- | or o- phen am ne 1-42:

1-h&- Chl or 043{9 taroe&b@z AdtbPAYA - m&aegﬂ{ﬁmﬂa&[u Blefhoéfin-D-
e] azepi n- 2raliho] (M pipehdpraoyl m@mae am
[ 9- Chl oro-7-(2-fl uoro-phenyl) - 5H-benzo[c] pyrl m do[ 4, 5-

I-€]-azepi n- %-Khdind-Bipedih-Qfy0- [pHetylbb-7a(2i fli@ro-phenyl)-5H-

benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-phenyl}-methanone

1-18: {4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-
ylamino]-phenyl}-(4-dimethylamino-piperidin-1-yl)-methanone

I-19: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-
ylamino]-N-[3-(4-methyl-piperazin-1-yl)-propyl}-benzamide

1-20: 4-[9-Chloro-7-(2-chloro-pheny!)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-N-[3-(4-methyl-piperazin-1-yl)-propyl]-benzamide

I-21: 4-(9-Chloro-7-o-tolyl-5H-benzo[c]pyrimido[4,5-e]azepin-2-ylamino)-N-[3-
(4-methyl-piperazin-1-yl)-propyl]-benzamide

1-22: 4-[9-Chloro-7-(2-methoxy-phenyl)-5H-benzo[c]pyrimido[4,5-e]Jazepin-2-
ylamino]-N-[3-(4-methyl-piperazin-1-yl)-propyl}-benzamide

1-23: 4-[9-Chloro-7-(4-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-N-[3-(4-methyl-piperazin-1-yl)-propyl]-benzamide
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1- 44:
[ 9-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-
we@h@zepios 2-yl - (2- chl oro- phenyl)-am ne 1-45:PCT/US2005/016445
4-19-Chl oro-7-(2-chl oro-phenyl ) -5H benzo[ c] pyri m do[ 4,
5-e] azepin-2- ylam no]-phenol 1-46:
[ 9- Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-
e] azepi n-2-yl]-(4- norpholin-4-yl-phenyl)-amne 1-47:
[ 9-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-
el azepin-2-yl]-[4
1-44- et hyl 4 184bPhdnyh)-9-mefRG Ny Le%c‘]@rm%dé[&S -e]azepin-2-
[ 9- Chl or oy %m%?o B?fm%ﬂ zz = ? Filyalbed Al o 2.5
e] azepi n- -yI] (4 pyridi n- 4 yl me - phenyl ) - am ne
I-35. 49: 2-{3-[9-Chloro-7-(2-fluoro-phenyl)-5H- benzo[c]pyr1rrudo[4 5-eJazepin-2-
47 [ 9° ONl O Bmind| 2hAyMaN - maaufnplﬁéﬂamgzy@mbwr icwiastodd,

5-e] azepin-2- ylan no]-benzonitril
1-36- Chl or 014794 drbuae-Auplogimghyl)-5ttbbasvidpyaini o4 Siefopdin®-
e] azepi n- Zlaytlijo]{phenydiophpliresyl-fethahere | - 51:
4-[7-(2-Fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi
I-2# 2- y| am &dd-ChloenZ(2-ftucae-pblertyl)5i2-benzo[c]pyrimido[4,5-e]azepin-2-
4- [ 9- Chl oyleaTad]-, Mbird gy prosppityl) Dehirerido | c] pyri m do] 4,
5-e] azepin-2- ylam no]-benzoic acid 1-53

1-28:[ 9- Chl ot4o[9 qox?rﬂzﬁhl@ nyll) EHMﬂEm@ﬂdﬁ%ﬁ'q}?@BM
5-e] azepblargnolyphemillnep diagong- 54;

1292(3[ arr: gr %5 7 O t0| h-ﬂg?l)_l- BE%SI@%H J)ep cfny(rjlm[ldo[é? 5- eﬂagezp?
4-19-Chl o¥ 9’?“%‘2"‘%?%??%41@%‘?“5}11 B‘F‘FZB‘@ijo[ c] pyri m do[ 4

- €] azepl .
5- [e]z age"p. P{a?mfi}]iﬁaarﬁgr]p §* e E r‘E‘i‘Qdy? LS
yE ' ol HECRL ey %3%5%?a%lpa%-?JI%HﬁffaaN-<2-

VO 2005/ 11 45 ~ 1-58:
[ 7-(2- Fhlﬁ'&tﬁropmwn th8 g) sﬁ*teh%[ ég(g&&\mé {4 911900 fh2-

- e] azepi on 1491 |
4-1 10- Fl ugro (\g f[Fu ro-p ?QSH— benzo[ c] pyri mdo[ 4
13- €] aze@J[@C?d’oro—%(4-fluoro—phenyl) 5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-N-(2-morpholin-4-yl-ethyl)-benzamide

1-34: 4-[9-Chloro—7—(2-chloro-phenyl)—SH—benzo[c]pyrirr1ido[4,5-e]azepin—2—
ylamino]-2-hydroxy-N-(2-morpholin-4-yl-ethyl)-benzamide

I-35: [9-Chloro-7-(2-chloro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-
pyridin-2-yl-amine

I-36: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-
(3,5-dichloro-phenyl)-amine

1-37: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo|[c]pyrimido[4,5-e]lazepin-2-yl]-(4-
methoxy-phenyl)-amine

I-38: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-(4-
ethoxy-phenyl)-amine

I-39: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo|[c]pyrimido[4,5-e]azepin-2-yl]-(3-
methoxy-phenyl)-amine

1-40: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-(2-
methoxy-phenyl)-amine
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yl am no] - benzoi ¢ acid 1-60: 4-[
10- Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do

WO 20054 €ejo3mzepi n- 2- yl am no] - benzoi ¢ aci d 1- 61: PAF/[JS2005/016445

10- Br ono- 7- (2-f I uor o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- e

] azepi n-2- yl am no] - benzoic acid 1-62:

4-[7-(2- Fl uoro- phenyl) - 10- net hoxy- 5H benzo[ c] pyri m do]
4,5-e] azepi n-2- ylam no]-benzoic acid 1-63:

4-19-Chl oro-7-(2-chl oro-phenyl ) -5H benzo[ c] pyri m do[ 4,
5-e] azepin-2- ylam no]-benzam de 1-64:

1-r:[ 9- Chl O[@cmoﬁo&- etrhfa,;& pé?q%;s@beﬁkb[aggﬁmcﬁmahf@pm -4
5-e] azepiRordrphth@Ahii@k- benzam de

{3-[9-Chl oro- 7p (2 chI or o- phenyl ) - 5H benzo[ c] pyri m do[ 4
I-4%- €] azepiNERioro/T-@Fahved-pRASTEH bede Sl lp§riftd o, S-e lalepin-2-yl]-(4-
2-{3-]9- CB}M@{OthZnﬂ,O.a](ﬁh{eoro phenyl ) - 5H benzo[ c] pyri m do

[ 4, 5-e] azepi n-2- yl am no] - phenyl }-ace tam de 1-67:

I-43:[ 9- Chl of®CHofaZ7-{2Hfliok @ p g 1)3plH) benkb[bipnd mido] 45 € Jaraptie}-#]-(3-
5- e] azepi phldro-pHeayt)-aminebenzenesul foni ¢ acid 1-68:
4-[9-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m doJ 4,

I-#4:e] azepiRCRloroyT-Qrfluved-phenyh Shiewnk élolprimeio(4, Felegpin-2-yl]-(2-
4- [ 9- Chl orldoip-gtenyglhkwing- phenyl ) - 5H benzo[ c] pyri mi do[ 4,
5-e] azepin-2
4% ami no] - KHY-Shipet- Wi hlerephonil-Fperzolsinyrisidd b rldeninde
1-70: ylamino]-phenol

I- ﬁg azcg:o'o;otggm of'l’uorcggﬁe% l benzg[n]%)yl rnlcP ¥4 é-e azean—2 yl] 4
tr| f | uor of&Y¥ Cg"sf“l?flfpgﬁwl) “HWBAyI ) - ami ne 1-71:

- Chl or o7/ 2fooh ) d4
acentn gD % éraz nge @g@ LD ci;ég@llnsaoow@iz b §i 1o
[9 Chloro47 orop e)n%gu i hydro 5H—benzo[c]p
g.1mdo . .
-Chloro-7- -ﬂ -ph 1-5 -b [4,5-¢] -2-yl]-(4-
15 azé%&kﬁ LR Ry SRR TR

I-E@ Chl Or 0g.f9-CRIFAY-PL- QudBSR¥y - %&%ﬁt{yg}rmw mer;t.e&;ﬂn D=

e] azepi n- groplidol terhpdlemet hoxy- pheny
(9- Chl oro-

amne 1
- O- toI yl - 5H benzo[ c] pyri m do[ 4, 5-e] azepi n- 2

1501 ) - (3, 4{9 GhIoR:- N @X¥iroph pRaly))-5abdMeo clpy AiRd o[ 4/¥2e]azepin-2-y1]-(4-
2005/ 111038:FHeh}p2R@R/ 016445

I-51: 4-[7-(2-Fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-
benzoic acid

I-52: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-
ylamino]-benzoic acid

1-53: 4-[9-Chloro-7-(2-chloro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-benzoic acid

I-54: 4-(9-Chloro-7-o-tolyl-5H-benzo[c]pyrimido[4,5-e]azepin-2-ylamino)-
benzoic acid

I-55: 4-[9-Chloro-7-(2-methoxy-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-benzoic acid

1-56: 4-[9-Chloro-7-(4-fluoro-phenyl)-5H-benzo|c]pyrimido[4,5-e|azepin-2-
ylamino]-benzoic acid

1-57: 4-[9-Fluoro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-

ylamino]-benzoic acid
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1-75:
(3, 4- Di net hoxy- phenyl)-[7-(2-fluoro-phenyl)-9-nethyl -
wohkdenroBx] pyri m do[ 4, 5-e] azepi n-2-yl ] -anm ne BEW6S2005/016445
(3, 4- D net hoxy- phenyl )-[7-(2-fl uoro-phenyl)-9-isopropy
| -5H benzo[c] pyrimdo[4,5-e]azepin-2-yl]-amne 1-77:
(3, 4- Di net hoxy- phenyl)-[10-fl uoro-7-(2-fl uoro-phenyl) -
5H benzo[c] pyri m do[ 4, 5-e] azepin-2-yl]-am ne 1-78:
[ 10- Brono- 7- (2- f |l uor o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5-
e] azepi n-2-yl]- (3, 4-di net hoxy-phenyl)-amne 1-709:
1-683, 4- Di ”EhJPﬂ&YFIGJS}%be\leﬂylii rr{ea\ 2 ky%&opé]l@ﬁmuho@@ dzkpih1p0

romet hyl - SEled) Behioldnéd m do azepi n- -am ne
1- 80:

168, 4- Di rretﬂpnxmu@bemlﬂ)m{o?pr(ea -5 H%RzdM B Ithido-d TRAepinko-
SH  benzolrmifjibefoitacld, 5 azepi n-2-yl]-am ne 1-81:

(3, 4- Di net hoxy- phenyl ) -[7- (2 f 1 uor o- phenyl ) - 10- met hoxy
I-6bH benze{ 1 @yivtodi-Geubr Gpleny Bbeipienzdelpllimaio] 4fee]dzePdi-2-

(3, 4- D neyhoxyolpheavyd acid 7- (2- f | uor o- phenyl ) - 11- net hyl -

5H benzo[c] pyri m do[ 4, 5-e] azepi n-2-yl]-am ne 1-83:
I-p- Chl or 04110 Brofriotiodluptrepheiny)-5H-bsarntd pyfpidol 4h-eledepins2-

e] azepi n- Zlayﬁl}O](bEn@iQﬁCM/dro benzo[ 1, 4]

di oxi n-6-y ;amnel- »
1-62_-Chl or 04/ (2Elﬁ9r9m1@n>6hwﬁt}\0wfiréﬁf@[ﬂ&qyﬁwfiﬂﬁé@ﬂ%elﬂn 2

e] azepl n- 2laginelbgnzoiq agik o- 3- net hoxy- phenyl ) - ami ne

1 [ 5 chi ofg® ?h‘(“? H%ﬁi}l‘&°';?H%‘H§’)rﬁﬂ'éﬁzs@kim?ﬂérﬁe}ﬁzﬁﬁ{‘ﬂ:

5-e] azepi A 519% . hydr oxy- benzoi ¢ acid 1- 86

9- Chl 2-6
528 azep."é‘f#h‘%m SR SRR AR
[ 9- Chl or oY fbleuoro phenyl ) - 5H- benzo[ clpyrim do[ 4 5-
.azepi n- ?3'[‘9' 0 %'— —cglI D@h%}{&c)[c] ififdo 4:,|5 §§ze in-2-
To- cnl e 5H b s
o o BBl S e S
Chl 3 piErbgnz -
Ié?azeplo:]oéj 926}:;‘%1%?%@% i“?n.yphenyl )&g]%l/ﬁﬁéﬁdc{[ﬂsi@][aéep%z
[ 9- Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-

-6}:azepi n- 2]y Chior@henfhoraPh&rsl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
4- [ 9- Chl oymind] debzedbdulfumit aciphenyl ) - 5SH-benzo[ c] pyri m d
o [4, 5-e] azepi n- 2-

I-68: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-

ylamino]-benzenesulfonamide

1-69: 4-[9-Chloro-7-(2-chloro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-N-(5-methyl-isoxazol-3-yl)-benzenesulfonamide

I-70: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo|c]pyrimido[4,5-e]azepin-2-yl]-(4-
trifluoromethanesulfonyl-phenyl)-amine

I-71: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-
(3,4-dimethoxy-phenyl)-amine

I-72: [9-Chloro-7-(2-fluoro-phenyl)-6,7-dihydro-5H-benzo[c]pyrimido-
[4,5-e]azepin-2-yl]-(3,4-dimethoxy-phenyl)-amine

1-73: [9-Chloro-7-(2-chloro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-
(3,4-dimethoxy-phenyl)-amine

I-74: (9-Chloro-7-o-tolyl-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl)-(3,4-
dimethoxy-phenyl)-amine
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[-91: ylami no]-benzoic acid - 106 WO 2005/ 111039
PCT/ US2005/ 016445
W@ 2008AGBDr o- 7- (2, 3-di fl uor o- phenyl ) - 5H benzo[ B¢ pysiond/cic445
o[ 4, 5-e]azepin-2- 1-92: ylam no]-benzoic acid
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} - met hanone
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4- [ 9- Chl obérzétc(p3ridnid[4,54PE&piRpPgMYEAmind H benzo[ c] pyrim d
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yI am' no] - redipiethokgplenydtamyineini no- azet i di n- 1-yl ) - net ha
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147 [ 9- Chl 0(534151&&1’14( hUR}lﬁ ZQYHHB I%!rl%% pkg] pyrim
do- | - 1010, i@i‘% §R5RTa e}}{ _Qrpl m enzoi c acid {
4-19- Chl oro- 7- [ uoro- phenyl )- 5H- benz o[ c] pyrim do
1-§3%, 5- €] areEhiBro?7-(2lbB2phenyl)-5H-benzo[c]pyrimidol 45 -e]azepin-2- 1]—
yl am no] - piﬁﬁam&&lm%b’énfm Eqmloammﬁ) Qﬁﬁfrfeorl di n-1-yl) - met
none
I-§83- Am no- pyChiotd-T{2rtubrdtphenfyd-5HS0et bbb 6] Orirhidoft, 3-b ] epin-P - (4-
nyl ) - 5H | f1k63:3-methoxy-phenyl)-amine
benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-yl am no] - phenyl } - net ha
I-8fone 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
4 [ 9- Chl oybaind]2;18ddixytbauzogegeteny| ) - 5H-benzo[ c] pyrimi d
4, 5- e]aze in-2- 1-104: {I am no] - benzoi c acid net hyl
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(3,5-dimethoxy-phenyl)-amine

I

1-89: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-
(3,5-dimethyl-phenyl)-amine

1-90: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-
phenyl-amine

4-[9-Chloro-7-(2,5-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
1-91: ylamino]-benzoic acid
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N-(4-[9-Chl oro-7-(2-fluoro-phenyl)-5H benzo| c]
pyri m do[ 4, 5-e] azepi n-2- |-107:
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2005/ 111039 PCT/ US2005/ 016445 2-{
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m do-
[ 4, 5- e] az epPDinethydrhinb-PyAoRdirE LMY 7Y b-phéiyi)FEmethoxy-
1-§3g []9 Chl BHCbegZ(ﬂtlgp)iﬂhﬂﬂb[l )Ry in)2-PmbBeRpRdrg ] Havdthatiotle [ 4
e] azepin -
yl am no] - piie@idolo-1-@, BditherreixirphempilpiH-barizolclpyyimjideret hano
I-9e [4,5-e]azepin-2-ylamino]-benzoic acid
1-{4-[19-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do
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%ﬁ am noj - ki W}ewlﬁ?étdhyl pi per azi n-1-yl) - met hanone
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met hanone 1-189:
I-18: [ 9- Chl Hrig-Chlgre 7f(I2u1<‘a‘P’€9'l?3‘ﬁéﬂ9r B P EiEP e lpreE B 4
, 5- e] azepiylamgnol- phenyl [4-(3-p1per1d1n yl-propyl)-piperazin-1-yl]- methanone

I !@am no]rref h@%\? (2- H%h%ﬂ?ll) b S 32

4- [9 dcm o B ?hf"i‘X}}o%Z eﬁﬁﬂéwo&x)-eﬁw@rﬁ}Pejfa%EﬂbV&f%tPeﬁoae
4

I%é;i&l {ng OCI[‘II é45 [igec].ﬁze%& uoro amuq pi}m SiB5 cﬂ éi x,azenn]m

do[ 4, 5- e] &2&PT - Fg‘em(
1282) et hy|{4' [@I 5r§z7| (5'6 it &OE% %@pgenl %% do[45e aze m—

)5 bens TR B B et 61 - phen

zepl n- am noj - phenyl

:1gset hanongy nib@3y iZ 6—d1f1uoro—phen -5H- benzo[c]pyr1rmdo[4 5-e]azepin-2-
(4-[9- Ol G0 3 MRDGHBURAYlopy . PO DhGLPHIdE 0] 4

, b-e] azepl n-2- ylam noj - pheny
1-186( 3- di met{dipl@Enerbone flupto-ainethody-phehy YSH- ek blaperitido-
112 WO 200564132p038 yRaTdJUSREOH @-HEddthylathirbQstperidin-1-yl)-
{4-]9- Chl atethaRede?, 6- di f | uor o- phenyl ) - 5H benzo[ c] pyrim
do[ 4, 5-e] azepi n 2-yl am no] - phenyl }-(3
H&) - met hy(4-[9iGderaZt@-flhoxd-phenpl)-hHreneo[dpirdBido[4,5-elazepin-2-
{ 4 [ 9- Chl glaUuITO](pzelﬁylkalli‘lf(%dmrep)@h@nwe)hyﬁ’rﬂlilhﬁem'm[lfy}]pmthanone
, b-e] azepi n | am no] - pheny
I- }88p| per az |{4n[_91C rorﬁs(%ﬁlalﬁWemylj_-g@ benzo[c]pyrimido[4,5-e]azepin-2-
( 3- Ani no- Wrr]araﬂhpapwM?*pyx{rahql@rlzyﬂrpmpdlmqezazen vt uor o
- phenyl ) - 5}&11 anone
I E@RZO[ c] p@%ﬂ%}ﬂgjﬁ o S R R A S B AL
{4-[ 9- chi 8lgumel (Pi‘e%ylbﬂ"“r(? EFB’F%*‘O&H&W*Y‘YQFR‘%%FFZBI ysthagone

?éb% 4, 5- €] Q@Ehi%rc? 7—6 ro rn ie&r}]lypjherﬁ)é ?] ) benZO[C}_P)ffggldo[‘l -

3- net h none

4-19-Chl or %P‘?gy% Lﬁl uoro p enyI) 5H benzo[ c] pyrimd

I- ﬁ14 5- €] a%@[@'(ﬁﬂ@ro—%@ 6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-
2-ylamino]-phenyl}-(3(S)-methyl-piperazin-1-yl)-methanone

1-192: (3-Amino-azetidin-1-yl)-{4-[9-chloro-7-(2-fluoro-phenyl)-5H-
benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-phenyl}-methanone

1-193: {4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-phenyl}-(3-dimethylaminomethyl-azetidin-1-yl)-methanone

-112-



yl am no] - N- et hyl - N- ( 3- et hyl am no- propyl ) - benzam de
1-199:

wd@ 2005Q11089 or o- 7- ( 2- f | uor o- 6- net hoxy- phenyl ) - 5SHOBUIIDPEH16445
pyri m do[ 4,5 e]azepi n-2-yl am no] - phenyl
}-(3-net hyl am no-pyrrolidin-1-yl)- nmethanone 1-200:
4-[9-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m doJ 4,
5-e] azepin-2- ylam no]-cycl ohexanecarboxylic acid
1-201: 9-chloro-N(4-{
[ 4- (2- et hoxyphenyl ) pi perazi n-1-yl ] carbonyl } phenyl ) -7-(

fg-z i fluor op gl’@{‘h()ro 5'{& @}ﬁfﬂlﬂ@&[\e’iﬁyf}'Sgﬂ-benzo[c]pyrlrmdo[tl 5-eJazepin-

benzaz i
N- [ am no( ? lano) rémﬂy}ﬁ ( Sl { [9 thyl %err%z n71 H Héet%lﬂomor ophe
-8l ) - SH PMQKIR[(QQ—[? 5(2 é—'d@ﬂuoE@ﬂ)lk@@ﬁ@mnﬁo@]pyhﬂmdoM 5-e]azepin-

am no} benZ? 83}-piperhzin-1-yl-methanone
[9-chloro-7-(2, 6 d| f1 uor ophenyl ) - 5H pyri m do[ 5, 4- d]

I-{98] benzaz @pAiind-pyytoliditi- 1@l)-biejozhioeo-2(d, @ difludiddphenyl)-5H-
9- chl or o- Berz@[clpytinfid o]0 5-eabeyiy-L)yldwifd-ghenyl}-methanone
[ 3- (di met hyl am no) azeti di n-1- yl]carbonyl

-193henyl ) - BHOS M arp7 (2 p-8lifthod}-phely h Shlzlzeneplic vy Amédril & elazepin-
1-205: 9- @hlammp PheaylBSeihdthylamopotrgmspliftinh-y1pmethanone

£4 (dimeth I am Q'r% eridin Eécar bonyl
-1%8henyl ) - s -Bhler &d?@fluore]ph{ewlf ﬁzw&@wwr@da%%éazepm%
1 206: Elﬁwwc}rl\frme@yb dﬁﬂewl@plﬁemr)y. epzanpide

-(dime r rolidin-1- Eﬁﬁx‘?
I ia}::l or glﬁy ido[4,5-
1- h(e)gyl ) eJazepin pdh?;n }-g?xi}b rruno- pyrrolidin- _ﬂ%ﬂ

N-[ 2- (ami H‘SH@FW) 1, 3- benzoxazol - 5-yl ] - 9- chl oro- 7- (2,

di f 1 uor () 2yt 4.4 rimjdo[4,5-e]azepin-2-
D RNEMYL7. F e ﬂlglprzF 1g.5-elazep
e et

I-}Z?I'” bonyl Mﬁsm&blu ?[4_@%&\1) @gx %éta)zléﬂ-yﬁaémdmy%lﬁ[eﬁyﬁv-(z-

4-12- (d| etﬁﬁ&l g‘l‘é??{o oo 2t n{?ﬂ& iR2Mnlide (1

1-3gar bony| Nqal%md(dmﬂa)ﬁémfy ]MQ[%H&BLW() 6-'éhlr wRYdphehflptre, 4-
d [2] benéﬁlﬁﬂi ol5, 2418 eRBazepih 3y1 AR 39 .
PET! USa00ET o R filcgazepih ey MR [ 4- ({

I-203f 3- ( di mey{byhrid-n) Padpyloppéryer5E pytinkidp[5)4-dEpIHenzazepin-2-
onyl ) phenyljdmindibéizold ddiar ophenyl ) - SHpyrim do [5, 4- d]
[ 2] benzazepi n-2-ami ne 1-211:

I-24chl or o- J-cllRed-T- (2t difihenophgny BHY-B-{(F Grimh¢thylaeidv)dzptigiernt d
i n-3-" yl ) pidakydny Pplpey hdHrpytinyitlo[5,4-d][2]benzazepin-2-amine
}car bonyl ) phenyl ] - 5H pyri m do[ 5, 4-

1-205: 9-chloro-7-(2,6-difluorophenyl)- N—(3—{[4—(d1methylarruno)p1per1dm—1-

yl]carbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-206: 9-chloro-7-(2,6-difluorophenyl)-N-(3-{[3-(dimethylamino)pyrrolidin-1-
yllcarbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-207: N-[2-(aminomethyl)-1,3-benzoxazol-5-yl]-9-chloro-7-(2,6-difluorophenyl)-
5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-208: 9-chloro-N-[4-({4-[3-(diethylamino)propyl]piperazin-1-
yl}carbonyl)phenyl]-7-(2-fluorophenyl)-5H-pyrimido([5,4-
d][2]benzazepin-2-amine

1-209: 9-chloro-N-[4-({4-[2-(diethylamino)ethyl]piperazin-1-

yljcarbonyl)phenyl]-7-(2-fluorophenyl)-5H-pyrimidol[5,4-
d][2]benzazepin-2-amine

- 113 -



d] [2] benzazepin-2-amne |-212:

9-chloro-7-(2, 6-di fl uorophenyl)-N(4-nitrophenyl)-5Hp
wQ@eoositdoBd, 4- d] [ 2] benzazepi n-2-am ne 1-213: PCT/US2005/016445

9-chl oro-N-(3-chloro-4-{

[4-(2-pyrrolidin-1-ylethyl)piperazin-l- yl]carbonyl

}phenyl ) -7-(2-fl uorophenyl)-5H pyrim do[ 5, 4 d]

[ 2] benzazepi n- 2-ami ne 1-214:

9-chl oro-N-{3-chl oro-4-[ (3-net hyl pi perazi n-1-yl ) car bon

yl ] phenyl }-7-(2- fluorophenyl)-5H pyrim do[5, 4-d]
1-p R} benzaz ephRr2NAN((a43-{tibdiPy1aRird) I@f}ﬂ']ﬂ\}be{rgzlﬁhl oro- 4-{

[ 3- (di met gw&aawen@%wrynm(a%aro%he W5HRp bF A

} phenyl) - df)BerBasbipfd-2igmaRhenyl ) - 5H pyri mido[ 5, 4- d]

[ 2] benzazepi n-2-am ne 1-216: 9-chloro-N- {
I-3riehl or 0- 4-chlof37-(Eefl iy bpteREN-AZiu N4 Y ¢ 1y BRI RRAiYinl 3-

phenyl ) - 7y(>xaeﬁy1]phpéﬂauano5pg&wh YyphkhyySH-pldefd]F4-d]

[ 2] benzazep?]berdapiriBarhiné 1

N-[9-chl oro-7-(2, 6- dlfluorophenyl)-SFprrln1do[5,4-d][
I-22benz az epichlo®-7-A 4-diinaepkeny)) N-tatropleeny)-B By rimet {5 4-

2- chl or o- 4{F]benzazepin-2-amine

[9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4- d]
[-213} benz az &phles@NyB-thlmionb) b &rpuedidint1-pledy]) piperhzip-1-

[ 9- chl or oylicagtonglipheny i Fr(@&HherphgnybtaHpyyrimiddiS|4s, 4- d]

[ 2] benzaz éipilbenzazepin-2-amine

2-yl ] am no} benzoyl ) pi per azi ne-2- carboxylic acid 1-220

I-gl4ehi or o- 7=lloreNd3Filowr blsheniyinipgrgzn-{-ylcarbonyl]phenyl}-7- (2—

[ 4- (met hy ﬂaﬂﬁonbe)rmm’%i'pmrwdpw I bspisEeRin-2-amine

) SHRN AT A8l RORIE RS P e

N-{4-(3- %ﬁaﬁwyﬁ@?qnap H-@ovifuosanbemi- ?%ﬁaéﬁmolfg%m oro
-7-(2, 6 dffIpgaIsRE, PT”gkkpyr|n1do[5

benzaz n- 2-
chNggn f:lir\] 4(15 % vipi zm 1- yl)carbonyl]phenyl}-7—(2,6-
3 f?'sorsodfi L s goreen, %\%Mi@ B PRFERYE
g';]f’g{ 'o f Eﬁé.l%g) A ?J?? li%LQr%”ﬁ ﬁ%@ﬁ&%ﬁ%{a@@%ﬁ?@&z
[2] benzazg am no } I\I- [ [4-(dimethyl am no)p

rhgeri di n- |, W | ( ' m}ﬁ&)orﬁeﬁdﬁl&htlrg@’r& @@ﬂ%rc]pl’%gﬁi -SH- Eglrlmldo [5,4-
[ 9-chl or Od]fzm&zézeﬁ_iﬂ 2. -0 [RBBAVAr D H PYTiTm do

[ 2] benzazepi'n- 2

121N [0 mi nN@[[ﬁl@lﬁl@?d—ﬁ(QJ&&ihﬁ myﬂ)@ ﬂ%d&[sﬂd]{é]bmazepm-

2005/ 111081 1R&iHolBe -2-chrbdRylic ot
[9-chloro (2-f1l uoro- nethoxyphenyl) SFprr|n1do[5 4
1-220: 9-chloro-7-(2,6-difluorophenyl)-N-(4-{[4-(methylamino)piperidin-1-

yllcarbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

I-221: N-{4-[(3-aminopiperidin-1-yl)carbonyl]phenyl}-9-chloro-7-(2,6-
difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

[-222: 9-chloro-7-(2,6-difluorophenyl)-N-{3-[(3,5-dimethylpiperazin-1-
yl)carbonyl]phenyl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-223: 4-{[9-chloro-7-(2,6-difluorophenyl)-5SH-pyrimido[5,4-d][2]benzazepin-2-
yllamino}-N-[[4-(dimethylamino)piperidin-1-
yl](imino)methyl]benzamide

1-224: 4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
yl]amino}-N-[imino(piperazin-1-yl)methyl]benzamide
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d]
[ 2] benzazepi n- 2-yl ] am no} - N-[ 3- (di net hyl am no) propyl ] -

wokooseitoyd benzam de 1-226: 3-{ PCT/US2005/016445
[ 9-chl oro-7-(2-fl uoro-6-net hoxyphenyl)-5H pyrimdo[5, 4
- d]

[ 2] benzazepi n- 2-yl ] am no) - N-[ 3- (di net hyl am no) propyl ] -
N- met hyl benzam de 1-227: 9-chl oro-N-(3-{
[ 3- (di met hyl am no) azeti di n- 1-yl ] car bonyl
}phenyl)-7-(2-
1-bdsuor o- 6- aRihAkYRNENHLdro-BndKEyBhaRN)yBH P mido[5,4-
[ 2] benzaz g iBerga L y1]dni@8BN-[3-(dimethylamino)propyl]-N-
9-chl or o- e{}%,ﬂ{egga&d@h met hyl pi per azi n- 1-yl gcar onyl ] ph
enyl }-7-(2-fluoro 6-nethoxyphenyl)-5H pyrimdo
I-b%s: 4- d] [ 3)i9aREag 2i-NuckodthétRoxkpRaB)-34-pirimaidesi- ( 3- {
[ 4- (di met @yt)perzagep-PoNamingy N3 dlﬁampnﬁyﬂ\d)pﬂa,pmm 7-(2
- 1l uor o- GreffBlifeaxanaenyl ) - SH pyrim do[ 5, 4-
[ 2] benzazepi n-2-am ne 1-230:
027 4- { [ 3- pahioneNEBH(@(Jiaretyiathine)izeyidre By Barhony hiteny) y(B
- chl or o- 741{@ro-g-netboxyphemyl)-§H-pitimidol 54- d]ﬁﬂl&,rﬁazé]:m—z amine
[ 2] benzazepi n- 2-am ne 1-231: 9-chloro- N (3-{
I [2@ (di met Bychm-Nd3-Hpordoinedyipiperazin tab dadrmply M pheapii7)(2-flugro-
- f I uor o%8raterdypikeryhehlypy)ringHoa)irdl [#bdnfaBepindiamine
Hhnioro. Fatmre NG drinmg PR latpralneray T
¢hl or o- 7214 Lo i
i per azi n- ﬂuyqo)%@ﬁvbeﬂmhf@sﬂbmwmm&a& {3 reagpaspia-Jigmine

2] benzaze |n 2-
2[3r<ﬁ ale@YiPe% yRphenyp-Ohlogd Fi
o
1{ ?ﬁh}/ POPKEreldip-1-yllcarbonyllphenyl)-7-(2-
[ 30?:'rgtr ﬁyl%l Ot 05115 81‘)11%'19 éﬁg % OE 2kt [2]benzazepin-2-amine

1%?)%22)/! g g Cao&: &?2* Jr?»s mec& %LQ}?, %@Ff%ggg?ﬁ%j% -

[ 3- (methyl mno car

Ibﬁhenyl ) - 'E]hBYJ va @ Mréé‘}n&ﬂ\oiygﬂ\%ﬂzf@@[@i H\ealy%erﬂ%m 1-

1-236:  4- { ) arbonyllphenyl}-5H-pyrimido[5,4-d][2]b 2.
[9- chi or o2 KB RV UT RReRy Pl By s e

1-b34 benzaz @QM&T@%(% dilﬂuampna)yl)aw{m(}hethylbm S&hin-14- {
[ 9- chl or 0y ¥edBorft)Fhd yury}p@nﬁmb Shtopyhi b siRb antnd]
[ 2] benzazepln 2- yllamno }- N[ [3 (di met hyl am no)
138 r ol i di 9=chloryty|2- ﬂmmaﬁé}‘ﬁo)&ybyériybemz@m -(iRetAyl 23 fho)adet{din-
[9-chloro 175&]6£’rb&1}d}lphéﬂym)n51pbﬁmw&afﬂ=&]mtrekmﬁplb& -dmiel}
[ 2] benzazepin-2- yl]amno }-N
-3 5- di meuHptqhigper42.6- rl}fmo;dp)\ém)m S ppminidol 5, bélidamzaepin-2-
1-239: yl]ammo}benzomtnle
N-{4-[ (4-am nopi peridi n-1-yl)carbonyl ] phenyI]) -chloro
2% (2, 6 didfl[SccaspRéngdifluarepbomyld ity Bmurloffj 4-d][2]benzazepin-2-
[ 2] benzaz @Pamin@}-3ri(dimethylgmino)pyrrolidin-1-
N-{4 [ ( 3- ar{imineymetbyiligngamide| ) car bonyl | phenyl } - 9-chl or

(2 fluoro-6-
4- {[9 ~chloro- -7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-

ylJamino}-N-[(3,5-dimethylpiperazin-1-yl)(imino)methyl]benzamide

I-

1-239: N-{4-[(4-aminopiperidin-1-yl)carbonyl]phenyl}-9-chloro-7-(2,6-
difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-240: N-{4-[(3-aminopyrrolidin-1-yl)carbonyl]phenyl}-9-chloro-7-(2-fluoro-6-
methoxyphenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

- 115 -



nmet hoxyphenyl ) - 5H pyri m do[ 5, 4- d]
[ 2] benzazepi n-2-am ne - 115 WD 2005/111039
wWERODSWEDAO5/ 016445 1- 241: PCT/US2005/016445

N-{4-[ (4-am nopi peridin-1-yl)carbonyl]phenyl}-9-chloro
-7-(2-fluoro-6 methoxyphenyl)-5H pyri m do[ 5, 4-d]
[ 2] benzazepi n- 2-am ne 1-242:
9-chl oro-7- (2-fl uor o- 6- net hoxyphenyl ) -N-(4-{
[ 4- (et hyl am no) pi peridin- 1-yl] carbonyl
}phenyl)-5H pyrimdo [5,4-d] [2] benzazepin-2-am ne

1-441243: N-{4-[(4-aminopiperidin-1 %r(l)carbonyl phenyl}-9-chloro-7-(2-fluoro-6-

9- chl or 0- freftdxjp uéaylgxsﬁ-spya y@hﬁmér)za ird2-Gpifeer azi n-
| - yl carbonyl)phenyl]-5H pyrimdo[5, 4-

1-p42] benz az ehlore2?-@Afl uReo-a-n24bxyphenyl)-N-(4- {[4 (methylamino)piperidin-
9- chl or o- T-y(}éarborti}pheigt)Gphgyithido3-4{d][2]benzazepin-2-amine
4-[[ 4- (di met hyl am no) pi peridin-1- yl]

I-243mi no) mee-alyloiqah @i org-6-Sidtmyy phuingth)- N B; (gipdazin-1-
[ 2] benzaz gloanhoRy! pphiemye]-5H-p Peiid ofd,4- aﬂ]{2{]benzazepm -2-amine
[9-chloro-7-(2, 6-difluorophenyl)-5H pyrim do[5, 4-d]

1244 penzaz hlnrOZZ %&@ﬁv@r@ RyY-J4olibtehinigthlamdnoppi pericin-{ -
[ 9- chl or o¥lminogn Yllnbsmd HEpytinidh pgii3lparderdeping-gfjine

2] b 2- vl
S Nl N ﬂo%%% iAopBem eyl dl2ihepzazepin-

4-{ 2- yl]ammo phenyljguanidine

Chlngr g ro- g e pﬁer:}}gi ))51-? Lﬂbﬁmnzaz pin-2-
%%NP Fz ?d% i %ﬁ E&F‘]‘*W%P%%QR"?&W& 1- 248:

2%: ofofa %{I ‘tblé)}éoﬂ %(QE difluorop hen }.;‘g%ﬁéﬁ ]hﬁazdé g)eﬁzazgqnn—z_

[2]benzaz¥ n enz |pera i ne- carboxyl
Mge 1-249, 4- (4- [9- chlor 7-( dlfluor hen I%SH yrimido[5,4-
|

2 [ (4-car % pyri
i do[ 5, 4- %[’?{i %g{%{%{l car% yﬁ%c aC|
1-959¢hl or 0- 71(Zafo thHﬂfaﬁﬁltftﬁWy(b-)fruN’ hériyll)-5H- pyr1rrudo[5 4-
[ 3- (di met ayd1edA- BRI Ao/ R-dei V!
(i m no) nethyl | phenyl }-5Hpyrimdo [5,4-d]

1-958] benzaz gphiBro2?-@B-difluorbpReéddil)-N-{4-[3-(dimethylamino)pyrrolidin-1-
9- chl oro- 71'](ﬁr&n@)rﬂétﬁ}l}tﬂ@ﬂ)ﬂhﬁm-¥>%almﬁﬂ}o[i4-ﬁr]'[i]benzaze in-2-amine
(3, 5-di net hyl pi perazin-1 yl) (imno)nethyl] pﬁenyl

I-2515H pyr i gAchiord-5 (24 diflurapiveny) e 3)5-Ainsethyisiperdzin 32 :

N- ( 2- am neiilito)methfl[henyl]-8H-pyHmidd[ H4-dj T]berasepimenythine 5
H pyrimdo[5,4- d] [2] benzazepin-2-yl] am no }-Nne
I-2Eﬁy | benzaht(@eming@861)-4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
9- chl or o- ZHZ]Psr@aztpint Upllapphelrynetiyifehzfmide
3- (et hyl am no) pi peri di n 1- yl]carbonyl
eyl ) Bebley i sorapery Do Bty G smizolpienidin 1-
1- 254 4- {fl]carbonyl phenyl)- 5H-pyr1m1do[5 4-d][2]benzazep1n -2-amine
%ﬁ9 chl oro-7-(2-fl uoro-6-net hoxyphen 5H-pyr|mdo[54
[ 2] benéé{?éblow ﬁ?yﬂl}oaﬁﬁﬁae}thw%w Hpyrgnidol5

(et hyl an’fi [221 {
[ 9- chi or olmet ﬁa‘F‘ﬂ?lﬁﬂ&’ e‘?‘?éFﬁ‘éfxyphenyl )-5H pyrimdo[5, 4

I-255: 4-{[9-chloro-7-(2-fluoro-6-methoxyphenyl)-5H-pyrimidol[5,4-
d}[2]benzazepin-2-ylJamino}-N-[2-(dimethylamino)ethyl]-N-
methylbenzamide

I-256: 7-(2-fluorophenyl)-2-[(3-methoxyphenyl)amino]-5H-pyrimido[5,4-

d][2]benzazepine-9-carboxylic acid
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d]

[ 2] benzazepi n-2-yl ] am no} - N-[ 2- (di net hyl am no) et hyl ]-N
WO 2008t ipBhenzanm de 1-256: PCT/US2005/016445
7-(2-fluorophenyl)-2-[(3-net hoxyphenyl )am no] - 5H pyri m

i do[ 5, 4- d][ 2] benzazepi ne-9-carboxylic acid -116 WO
2005/ 111039 PCT/ US2005/ 016445 1-257:

N- ( 3-am nopropyl)-4-{[9-chl oro-7-(2, 6-di fl uorophenyl) -
5H pyrim do[ 5, 4 d]

[ 2] benzazepi n- 2-yl ] am no} - N- net hyl benzam de 1-258:

1-Zs7¢hl or o- 3¢ @-armnopropyl)-4—{[9-chloro 7- '& ,6- dlﬂuorophenyl) -5H- pzrlrrudo[S A4-
[ 9- chl or ogjf2]benzAzeirt3-YPIrRRHENYhekhyrberR¥ihidei do[

d] [ 2] benzazepi n- 2-yl ] am no} benzoi'c acid 1-259: 4-{

1-p3: chl or 02 Zhib2o-$+[dichlotoT-@RA@NYSLp Rty DIBH- P r eG54~ d]
[ 2] benzaz g2]BerZazepin-2§]4iRindbbhdoic acid
[ 3- (di met hyl am no) azeti di n-1-yl]

I-239m no) netiglhlvenZ@hs-dgluobpR&§1)-5H-pyrimido[5,4-d][2]benzazepin-2-
N- ( 2- am ngHaximel-Ny|[3pdopathyladinp Jale todih-O1yd 6 iir{o@méchgli] Hengronide
ophenyl ) -5H pyri m do[ 5, 4-d] [2] benzazepi n-2-yl ]am no

I-@enzam d él—@=a2fﬁth-2—me{hylpropyl)-4—{[9-chloro—7—(2,6—difluorophenyl)—SH—

[ 9- chl or opyeifnio(3, héﬁﬁbﬁumpmybtmnq)bwzgwctwrl m do[ 5, 4
d] [2] benzazepi n-2-yl]am no}- N net hg/ [ 3-
I?t’ﬂet hyl anﬁﬁ@?;b}% ov1(3-Beeregrinetboyphayl)-SH- pyrmudo[S 4-
N-{ 4- [ ( 3- di¢Ineprepin gy Heningkeeathdi/ 1% phenyl } - 9- chl or o
7 (2-fl u&rﬂ@thslaﬂwowesaxlbﬂﬁwlsle 5H pyri mi do[5 4-d]
benzaze -2-amne 1-
chl or o- i%alﬁa?lap%ﬂ%{l gﬁ Wfﬁ%@hﬁz r0-7-(2-fluoro-6-
[3 (et hylné? %w nks CHy mi 4- azep mine

% lb]e:‘:l?;g § %fﬁl’%pm Og’ ! Ylgﬁlenyl)[l\? (4 [éj Jmethylarmno)plperldm-

N ( 3 ami ndpHsEyPYE P AR B R A HE y ph
Zm?;';/ H\ggr 'n@ngpé ﬂéy 4;1% gobﬁ&zfﬁzo%’l’)%e%l&@pﬂeﬁ% B8
N- (2-ani né % Blrno2 )9]a(15n?}l Netygbenzamid "Roxyphe

E% ) SH pw @&9&&14 p Ooro-/- uoro-o-metnox en -
iUl benzaz‘;,pfausm hﬁmﬁéﬁ&éﬁ&m@% T

158 chi or 0472 {BucBofti-F-lundinRbe Ny B Wfduﬂb@QLcﬁ[Qﬁveﬁﬂazepm-
[ 2] benzazeRjijamino}benzoyl)piperazine-2-carboxylic acid
yl ] am no) benzoyl ) pi perazi ne- 2- car%oxyl ic acid 1-267:

2-
I-967€hl or 0- B-chidr &7l 8-iflab@phaii) {4 (Bmethylamino)azetidin-1-
- [ 3- (di net hyj{imonagthallHehpli-bBHIpyrimido[5,4-d][2]benzazepin-2-amine
yl']1 (i m no) met hyl ] phenyl }-5H pyri m do[ 5, 4-d]
I-pe® benzaz @ﬂW@?-ﬂhﬁ-d@uoﬁprﬁ&i)-N—(&{imino[3—(methylamino)pyrrolidin—
9- chl or o- T-yllZyerydliphénydrsdhpyeimidpoN-q]iienzazepin-2-amine
i m no[ 3- (et hyl am no pyrrol i din 1-yl]nethyl
IPethenyl ) - Sidbloye-Nritgblofos3-Y4-fimpthlylsenzapipgiiaingd- ani ne
1-269: 9- gHtasbenyNplieny AH@6 ifjiofophenyl)-5H-pyrimido[5,4-
[ 4- (di net Iﬁlm]émaa@e)m pemingi n- 1- yl ] car bonyl

henyl 6-di f 1 uor ophen 5 rimdo[5, 4-
I—é%: yh)- g\loro-7-(2 6- dlﬂuoroghen ){) 121 [4-(5 SE)Ximethyl-4,g-dihydro—lH-
umdazol -2-yl)phenyl]-5H-pyrimido[5,4-d]{2]benzazepin-2-amine

I-271: N-[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
ylJ-N’-pyrimidin-2-ylbenzene-1,4-diamine

1-272: 4-{[9-(3-aminoprop-1-yn-1-yl)-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-yl]Jamino}benzoic acid
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d] [ 2] benzazepi n-2-am ne 1-270:
9-chloro-7-(2, 6-di fl uorophenyl)-N[4-(5, 5-di net hyl -4,

wo ciosgidiogs | H i m dazol - 2-yl ) phenyl | - 5H pyri m de¢BU42003/016445
[ 2] benzazepi n- 2- ami ne 1-271: o
N-[9-chloro-7-(2, 6-di fluorophenyl)-5H pyrim do[ 5, 4-d]
[ 21benzazepi n- 2- o
yl]1-N -pyrimdin-2-yl benzene-1, 4-di am ne 1-272: 4-{

[ 9- (3-am noprop-1-yn-1-yl)-7-(2, 6-difluorophenyl)-5Hp
%/yrb;m \o/l\;))[ g@ggﬂéﬂ ben%%fpl n- Zﬁ%ggﬁgo}geg}%gl c acid -
I- 1088 4i ;Jﬁ%@z@ (3 5H- idol5,4-
9- br ono- 77 Ab&ezie 1@5@§\genyl) N (3- rr?et hoxypherr1)§rllr)1n1 é)H-

_pyrimdo[5,4- d] [2] benzazepin-2-am ne 1-274:
1-274( [ 9- br 0np9BréoB-(Db-Hlfler@RASIMYS H-pBitnas(s, mlcﬁ%eﬁz&eﬁh 2-
[72]( gegzngﬂl@a\mmarbﬁﬁdo]ola?idﬂf% genz?lhc aC|hd 1I )2 > - I
i 1 uoropheny nmet hoxypheny pyrro
1278 n- 1-yl m:_z)@df[mogqphépyy)w)l—(@iﬂempxypﬁgdydQ-Er;(%pyt]colidin—l-ylprop-l—
[92]( genz_az gp—llfy-l)ﬁll-apym?ldﬂ)lﬁ)zz?d?j[:Z%bsn%azgpﬁzamme . )N (3
- (3-am noprop-1-yn-1-yl)-7-(2, 6-di fl uorophenyl) - -
-4t hoxy phé3rhninostapplyyn- iy HG{(B o-dliftljorophenyl)-N-(3-methoxyphenyl)-
[ 2] benzazéPipyrignidetp Aé][2IbgzFzepi-7-fmine
9- chl oro-7- 2(tr|fluororreth en 5H-p rimdo[5, 4
127741 [ 2] bef#i £Blower7$2 rné" ngl %b‘&ﬂ?@y%%cﬂyan& A74:
N-{4- [ ( 3- 4hidl hwzéenpr apoipe)penzeisGaid | phenyl }-9-chl oro-
7-(2,6- dif] h d
I%7§]( ben ZaZI Eftbl::ﬂ ﬁﬁ?a{% ti 111?21419§glr£(|)nr;)l]p%ny’l} 9-chloro-7-(2,6-
4-1 (9- chi BitlyorpbeRYkTHP pipido HAlenrarspis: 2ameine
benzaz zonc 280:
L8 chl or oig ‘@? -df%ﬁg a{%ﬁ ryseBs ey
[

[2]benzaz¥ H- enﬁoj‘a

Iébhenyl) f9 6P & ro =9H* 42 benzazepin-
%l ]cglag[)gnéﬁl@ Eﬁip%gfﬁ ?n Tt e B
1-2@henyl ) - Zcfﬂ%r(ﬁl\lqll t:lllle%[ﬁgﬁgﬁétglarﬁlﬁo ﬂoﬂ'&ﬁilol[ S, 4- d]

[2] benzaz Eﬂéa% ﬂﬂlké?sl »17( ifly Psﬁ*p&f}n&lbl[swo

[ 4- (et hy a&f -1- yl]

}phenyl) - 7- (2 6- d| fI uor ophenyl) 5H— pyrl m do[ 5, 4- d]

1-p2] benzaz eRhidr NI REro13-FBFhetRyl&MI RN Bp&idin-1-

[ 9- chl or oyifcatFor§t) By oY @Qﬁﬁﬁﬁbkapiéﬁ&lpy}mg@fhﬂﬂ{oﬁé d]

[ 2] benzazgp|BerZaitpln-2amie} - N- net hyl

[-283: 2-chloro-5-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-ylJamino}-N-methyl-N-[2-
(methylamino)ethyl]benzamide

1-284: N-{4-[(3-aminopyrrolidin-1-yl)(imino)methyl]phenyl}-9-chloro-7-(2,6-
difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-285: 2-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-
2-yl]Jamino}phenyl)-1,4,5,6-tetrahydropyrimidin-5-ol

1-286: N-{4-[(3-aminoazetidin-1-yl)carbonyl]phenyl}-9-chloro-7-(2-fluoro-6-
methoxyphenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-287: N-{4-[(4-aminopiperidin-1-yl)carbonyl]phenyl}-9-chloro-7-[2-
(trifluoromethyl)phenyl]-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-288: 9-chloro-N-(4-{[4-(methylamino)piperidin-1-yl]carbonyl}phenyl)-7-[2-
(trifluoromethyl)phenyl]-5H-pyrimido[5,4-d][2]benzazepin-2-amine
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(et hyl am no) et hyl ] benzam de 1-284:
N-{4-[(3-am nopyrrolidin-1-yl)(imno)nethyl]phenyl}-9-
weblosnoto3e (2, 6- di f1 uorophenyl ) - 5H pyri m do[ 5, PCTI{S2005/016445
[ 2] benzazepi n- 2- am ne 1-285: 2-(4-{
[9-chloro-7-(2,6-difluorophenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepin- 2-yl ]am no
}phenyl)-1,4,5,6-tetrahydrop yrimdin-5-ol 1-286:
N-{4-[ (3-am noazetidi n-1-yl)carbonyl ] phenyl } -9-chl or o-
7-(2-fluoro-6- methoxyphenyl)-5H pyrim do[5, 4-d]
1-189] benzaz mnm@%&mﬁ@roﬂxd%& arbon l]phenyl} -9-chloro-7-[2-
N-{4-[(4- emm&em@&ryl) Qy@ & B,\ﬂd [PIREML. razaml&r 0
-7-1 2- (trlfluoromst pheny ]- pyrlmdo[ d]
I-{9] benzazephlBrodN 4| [m—@netﬂ\ l&&ﬁm)pyrrohdm 1- yl]carbonyl phenyl) 7-[2-
}9 ﬁhl o:r;a gﬁlﬂéor()héth@m’(dﬂyf BAL PR §I8 A idl{ 2 Berlzaydplic-2aR@ky |
pheny
¥ari fl uor thibhylw X ptidorpt3 {Blrhagplyyamindia&idn-tHyl]carbonyl}phenyl)-
[ 2] benzaze gidRuarvphenyl)-5HEARimMAG] 5200 R HbhdA288In-2-amine
PCT/ US2005/ 016445 1-289:
1-292{ 4- [ ( 3- ArB-hEpymnedipaidn-T-yhdyay Hampldregienyll-P-cBloghl-(6-
o-7-[2 (t dnfmbwhmﬂﬂpyrph@an—d]%pwﬁmd@[@nﬂ d]
153, (ot Dy PRI} Gy BRaraPen - H Gy e -
(et hy?V& 1pHQrgpeny 1peripip-
(trifluor mi@fWVEMﬁWV FEYHHBW[i flndH%IPsﬂzezan amine
2] benzazep| n- 2- am._n ro-N-(4-chl é
8] (ot Rihof amuts B ey 0 s omhen P pdrnidts o
7- (2, 6- di Fialerrepaseryd-ylasnglhenzay dripeidingyfcarboxylate

! %:Eé%‘i?%ﬁﬁﬁ%% Ry

] benzaz (3Zantn eet1d1n- - car n -
y y]}-9-chloro-7-[2
-chl or o- éﬁégméﬁég ?‘T ﬁmé%)[card& WeTzazepln-Z amine

[ 3-(dinet am no

Lagphenyl ) - 5%1% Nr('?i ﬁ@k 19$udo%z@§mqaﬁp5£oqumm an
[1922ﬁ| o?g 7- J(‘ @gi}*/?@‘ ﬁ{ePrYyﬁ"de%ﬁ 4‘g§,[$1,b$nnz szm—2 amipe

1-398] benz azﬁlﬂhﬂ@%n&{h&plﬁéﬂdﬂpl—yl)carbonyl] henyl}-9-chloro-7-pyridin-2-yl-
} enzoyl) Bt S nsi R 2L g 2295!

4-am no- |
1-§89- chl or 0N7{4([(3 dnifld gyt o0 aRPRARYIbbnEbHeyy1l-pAclofos7-Byridin-2-yl-
d% [2] benéaﬂ?}?kzlﬁuc?o[yh—}iﬂﬂbﬁﬁhﬂ@ﬁzwyﬂrﬁr@l peri di ne- 4-car box
ylic aci
I-300{ 4- [ ( 3- atihiyn 0 zarhincH4r (4A{{Yydh) re7H D Arylif ypinephyhl)y-SH-plgtiod dn{5,4-
7-[2 (tri #)[2beranepinyl-yiHwnylbénbihpyinoivutiopte 4- d]
[ 2] benzazepi n-2-amne 1-297: 9-chloro-N-( 4543
13@3- (et hy E-dlRichlyyaz-6-luiropyridjn-7- ybéﬂomnyllud})[éﬁ ¢ Ibpnzazépin-2-
(trifl uor phaminglbypdesorgid) - 5H- pyrimido [5, 4
{i@%{ be[”?iz gﬁﬂé@%@ﬁ%ﬂ@ﬁﬁéﬁb&ﬂ%@%} HoH &t Pgtopberzyﬁr%w(%
4
- 7-pyri di meglogiyphesyb Py RS 4zill%ﬂ]venzazepm—y -amine

benzazgpi
I- £03] 7—F()2 fluoro&\enyl? 2-[(3-methoxyphenyl)amino]-N-methyl-N-[3-

(methylamino)propyl]-5H-pyrimido[5,4-d}[2]benzazepine-9-carboxamide

1-304: N-{4-[(4-aminopiperidin-1-yl)carbonyl]phenyl}-9-chloro-7-(3-
fluoropyridin-2-yl)-5H-pyrimido[5,4-d]{2]benzazepin-2-amine

1-305: N-{4-[(3-aminopyrrolidin-1-yl)carbonyl]phenyl}-9-chloro-7-(3-
fluoropyridin-2-yl)-5H-pyrimido[5,4-d](2]benzazepin-2-amine
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1-299:
N-{4-[(3-am nopyrrolidin-1-yl)carbonyl]phenyl}-9-chlor
wo@200spyrBdi n- 2-yl - 5H pyri m do[ 5, 4-d] PCT/US2005/016445

[ 2] benzazepi n-2-am ne 1-300: ethyl 2-am no-4-[(4-{
[9-chloro-7-(2,6-difl uorophenyl)-5H pyrimdo[5, 4- d]
[ 2] benzazepi n-2-yl] am no } benzoyl) am no] but anoat e
1-301: 4-{
[ 9-chloro-7-(3-fluoropyridin-2-yl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n-2- yl]am no}benzoic acid 1-302: 9-{

1-86%: (di met hyd-godcneiazeld difordphdnl 5 8HYR YA do[5,4-d][2]benzazepin-
p-7-(2-f1 Q1] 12k }l Mé-@‘ih dro-1H-imidazole-5-carboxylic acid
met hoxyphenyl ) - 5 pyr| m do[ 5, 4-d]

-} benzaz apiunv2hiid-ne2,d-d3kkdiophelyd)y-FH-ppriinidld Eyd] )2 tenkazepin-
( 3- met hox gphiemito) dehy1p}-{dimeelyiplindyadeBmide
(et hyl am no) propyl ] - 5H pyri m do[ 5, 4- d]

I-B@} benzazepiie-N-(¢-HpPobkanT-(Ph-diflud0ghenyl)-5H-pyrimido[5,4-
N- { 4- [ ( 4- dift]bophgeein-2dylieriinyliphegi)Bomyih) iphagraphhide- chl or o
-7-(3 fluoropyridin-2-yl)-5H pyrimdo[5, 4-d]

I-0% benzazetivh- 2- ani né&2R)#=@GH0o-2-[(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-
N { 4- [(3 amimbM&4*{6[Z]lmﬁnﬂazrpW%ﬂmmwrinﬂmyhc}lb@tambﬁt@r

7-(3- fluorop%/lrldin-Z eM%rlmeS d]]

I-{Jlé)] benzaz &ptH2-ohlgigr e 6-dif Mgph SHsrimideiag-dll2lbenzazepin-

PCT/ USZOO@W@&’BM@DGW_LQY@%“‘G@YMP? azine-2-carboxamide

1%] (t:)glng;gg7 gorgpgeln];’ )%CE Q%’lp%ensylﬂ-a% ' I] IIU 8orLorphoh -4-
2-yl ] ani ng ﬁw}?ﬂ% pﬂl@d&lmp@ eTﬁZFWﬁgfﬁPg"%ﬂléﬁr boxyl

et Gl or 02900 zd %‘géa%“ R

[2] benzaz 8SHHX o) p éﬂr% no)

egﬁlmo(rjg 13%;% (g}? ciu%eikgr g}%ﬁg@gendl ‘{O 41 d]

[2]bena
anam de 1- 4amn02[4{

1582 chl or o 2, 6 d' f'#@{?ﬁaﬁ&x'ﬂ(z%'aﬁﬂ&y ?,nﬂildo [5,4-

2] b era e pin-
[1 ]Slgnzzzg b]eritgélp] AT IRnd PRAZDYA 3-8y

[9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4-d]

I- f}l%] benzaz gﬂhlﬂcmNXJl ][3-(methylarmno)pyrrohdm—l yl]carbonyl}phenyl) -7-
am no} benggy Jil}lib}’llgﬂtzﬂ'yﬂnﬁdé{s LA PenAzGAh-Daxad de 1- 311
7-(2- quorophenyI) [

-813+ met hox {ehleryN) &tfiHung thiNafrEndypipatidihilAddarbonyljphenyl)-7-
yl propyl ) phiiiprilBHgDrmide[d 4-d][2]benzazepin-2-amine
[ 2] benzazepi ne- 9- car boxam de 1-312:

I-817F (13, 5- ditet[prgihlpiogeazdifludropteng BiSHepyyinjid af5 42/ (R |benvraegytin-
enyl ) - N- ( 3-yllaminedeyplybpipe)azBiekioprtionardige 5, 4- d]

2] benzazepi n-2-am ne 1-313: 9-chloro-N-(3-chl oro-4-{
%145 (di met hyHdFrarnerypetidiy hylcarbpnyl¢-drchlgrpphenyl}-9-chloro-7-(2,6-
} phenyl ) - wﬂ(uzr@helnyﬂx pypniield 4-d10kepgazenindofraing-  d]

£29] benzazcla\)pl n- 2-
(4-{[9—Chloro 7-(2 6-difluorophenyl)-5H-pyrimido(5,4-d][2]benzazepin-

2-ylJamino}phenyl)piperidine-4-carboxamide

1-320: 4-{[9-chloro-7-(2-fluoro-6-{methyl[2-(methylamino)ethyl]amino}phenyl)-
5H-pyrimido[5,4-d][2]benzazepin-2-ylJamino}benzoic acid

1-321: 9-chloro-7-(2,4-difluorophenyl)-N-{4-[(3,5-dimethylpiperazin-1-
ylhcarbonyl]phenyl}-5H-pyrimidol5,4-d][2]benzazepin-2-amine
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1-314: et hyl

2-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5,4
WO 2@5/111039 PCT/US2005/016445

[ 2] benzazepi n- 2-yl ] am no} phenyl ) - 4, 5-di hydr o- 1H-i m daz

ol e-5- carboxylate 1-315: 9-chloro-N-(4-{

[ 3- (et hyl am no) pyrrolidin-1-yl]carbonyl }phenyl)-7-

pyridin-2-yl-5H pyrimdo[5, 4-d] [2] benzazepi n-2-am ne

1- 316: 9-ch|oro-N—(4-{ [ 4- (et hyl am no) pi peri din-1-yl]

car bonyl }phenyl)-7- pyridin-2-yl-5H pyrimdo[5, 4-d]
I-322] benzazephlarol?- @m dﬁﬁ\eﬂhog (\1414-{[(3 5-dimethylpiperazin-1-

[ 9- chl or oyifcatbdn gl']ﬁlhefnbrl}IQH%Qi%ﬂMi[)S AR PYiAa P8 30D Arfined]

[ 2] benzazepi n- am no
I-333enzoyl ) pichieraz (Md(ﬂ@-ﬁ&fubﬁipaﬂﬁ}dﬁw-ﬁlé-ﬁi—&iethylpiperazin-1—
N-{ 4- [ ( 3- aidatapy!]pledny HHSH-plyriyhidl 6{8 8 g2 bilzaZerthb-aragheny |
}-9-chloro-7-(2,6- difluorophenyl)-5H pyrimdo[5, 4-d]
I-§22] benz az éphlnra?Z-@naahivgo-6-{BdBiphhy MN{{4-[(3,5-dimethylpiperazin-1-
[ 9- chl or oyTJeaftongH phenly U6 Heppyhienigtd [P, 45 HR Joymzand piio R-amdred |
[ 2] benzazepi n- 2-yl]am no
I-338heny| ) pPslloicd] -f?echhore-érfblgmhéldé)-IY-J(‘SHé}ﬁmﬂthflaHﬁHO)PiPeridin-1-
[ 9- chl or oylicagtng | phangl)-§ Hpywintig[p2-d{[Albertparepmi-Aaoiréneny| | a
ni no} phen o
LB pyr i ni és%lsroﬂ-@mqreféﬁw maewl)zw (femeibyBR¥RaNR peridinc1-
acid 1- 3211 carbonyl} phenyl)-SH—pynmldo[S 4-d][2 enzazepm—2 amine

- chl or o- u h
L azin-1 - ?ar‘%@ 1' %}f\%’& E}S rro’f‘dg"l'

[ 2] benzaz¥ ‘iaﬁb"é‘y I%ﬂ 978 ym-2-

S hlor o F<LaA0, by
?4 (8.5 i. ?r“e‘%ﬂ‘rry?z ?"é ffﬁ W% R g resepine

-5H pyri i d‘o[S 4- d] [2] benzazepl n-2-amne 1-323:

chl oro- ¢ cl(l%r ;] 201{1 hQX}Iplhngl)olg hf iy kr)etl‘[}h;ilpélfaim 1-
leg) ggtr Egln 5 ):]Bﬁ%o%ﬁf)}];;& ng_SH )})Iyrlmxcé%[Fé dl{Z]ngzazepm-Z amine

1-333] benzaz?—thBroszMr[ BS- d]meo’cg p1peraz1n 1- l)carbonylﬂphe 1}-7-(2-
9-chl or o- freldsil e Wsﬁ meplitap S Rbeph b hir i rret h
yl pi perazin-| - )carb y ] phenyl'}- 5H-pyr|mdo[5 4-

1-33] benzaz Q-thﬁr027 @mn&ﬁo 215}%1) -N-(4-{[4-(methylamino)piperidin- 1—

9- chl or o- l‘]((a?ﬂ ?i}ﬂ{e@y py%cz@&{sw![ ]bBKzfa fepin-2-amine
[ 4- (et hy am no) pi peri di n-1- yl]carbonyl

I-332heny! ) - Blchipyr1-(Belethbxyphely ) 2-(4- i@ (Bak @pinihofpyaalid - 1-
1- 326: yllcarbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine
9-chl oro-7-(2-chl oro-6-fl uorophenyl)-N-(4-([3-(nethyla

I-383n0) pi pefcdioro-T-2-methogpbemy)N-(4-{[3-(methylamino)piperidin-1-

} phenyl ) - gliitagyonyiplebol B-5A-pdkinfi@d b e} Albepiarer2n-2aimire
- 327:

I3?33-‘1<:hl or o- 4’ {[pzhlont-Gt26-diflprgphesyhedhly pyrinNd o441 RIkeneazrRing-
m no) pyr r WIHI@IIMUYIH%?]I\)]IWQYW
%?oheny )-5H-pyrim do 5, 4-d] {% benzazep| n 2-am ne

355328 9- ¢HPEPOrN 23 'épfen6r{%‘€ en 1)-7-{ 515
(di met hy| &R§t hﬂj"ﬁﬁ"‘t" PRYS gﬁwpl}ens SHyRyrmlaei £ lalbswzazepm-
[ 2] benzaz%pﬂ ﬁrmz‘lo}benzom acid

[-336: 4-{[9-chloro-7-(2-fluoro-6-{methyl|3-
(methylamino)propyl]amino}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-
2-ylJamino}-N-methylbenzamide

1-337: 1-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido{5,4-d][2]benzazepin-
2-yl]lamino}phenyl)ethanone
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am ne 1-329: 9-chl oro-7-(2-nmet hoxyphenyl)-N-{
4-1 (3- et hyl pi perazin-1- yl)carbonyl ] phenyl
w0 2051 pBe M do[ 5, 4-d] [ 2] benzazepi n-2-am ne  1p@B0S2005/016445
9-chl oro-N-{4-[ (3, 5-di net hyl pi perazi n-1-yl)carbonyl ] ph
enyl }-7-(2 nmethoxyphenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n- 2-am ne 1-331:
9-chl oro- 7- ( 2- met hoxyphenyl ) - N- (4-{
[ 4- (et hyl am no) pi peri din-1- yl]carbonyl
}phenyl ) -5H pyri m do[ 5, 4-d] [ 2] benzazepi n-2-am ne
1-338332:  9- alfbqs. leZloﬁ%pnie%h -&%ﬂt@rﬁm9)chw‘r&4'(i6 difluorophenyl)-5H-

[ 3- (et hy ﬁmﬂm GVl gqar bony!
} phenyl) - pyri m J 5 [ 2] benzazepi n- 2- am ne

1-439333:  9- alpbrRr7- (2%&&5@9%}&1&%&& 1M1ﬁo]§>heny1} 5H-

[ 3- (et hygﬁ&ﬂ'&lﬂ—cﬂ@%eﬂk&e%m-%’% 1]a6dh ) NHethylbenzamide
} phenyl) pyrimdo[5, 4-d benzazepi n- 2- am ne

1-340334:  4- §-[(7-{2-[(2-aminoethyl)amino]-6-fluorophenyl}-9-chloro-5H-
[ 9- chl or opyrithRiof, B 1{2|hear Lppiary ardib] ¥ frethyliehoanddel |
[ 2] benzazepi n-2- yl]am no }-N nethyl benzam de 1-335:
I-341{ [ 9- ch#-eminoft-(42{5F-¢thiapG-(B6{difbtonythefd)-5H-pyrimido[5,4-
(et hy| anilikibqeageyir apilanchpherrpyl)-Noketbylpiperidofes, cstakamide
[ 2] benzazepi n- 2-yl]am no}benzoic acid 1-336: 4-
1-34- chl or o4—'f(9(cglofq m[&-(gm{qﬁmlmpmlpendm— -yl]-6-fluorophenyl}-5H-

(et hyl a@h@@%ﬂ]&bﬁnﬁappﬁéwa)ruw%meﬂmmamde d]
2] benzazep| n- 2- A }- hyl benzam de 1-337:
% 9—chloro-7-( ,6- 1fluorophenyl) N—{3—[3 -(dimethylamino)prop-1-yn-1-

[9 chI or oyl'}fP}(92}’]@)‘5HIHYF1H5¢6ErFréH%]PWZSFFPHVF?WFT&o[ 5, 4-d]

] benzaz - m no
I'%OS/ 11 10%%‘1567; B?fﬁﬁ%%‘%%éﬂg rf1er\y S@H-pyrmuy\?s 4
N-[3-(3-a BPAFSPLGH ey | ) phenyl - 9- chl or o- 7- ( 2, 6- di

1-5145“0" ophenyb chl%'r_(l) PN AL Ry o) RERESZERL Do Fic - BE-

339:
4- [(9 chi BYE: {52* e “’oe%azép’f‘(zzylﬁnamdxymceﬁ‘;)’ BeRA™NET phen

5H )N
Iff][ ?$n{zgzﬁ) hior ;_’z ! i e larm yl](methy gﬁ ;'r‘?(;‘g 3
- }E#ﬁi iopE -9-chl or
0-5H pyrim [2] benzazep| n- 2 yl') am no] - N-ne

-3y | benzagy@eniods- ﬁ@flucﬂ'o-@mn@f?l [2- Iﬂét{lylarmno)ethyl amino}phenyl)-

[9-chlor Osﬁi %rr@adis Eh}fﬂb&&ﬁ%ﬁ{iy%ﬁww%émﬁ riafide
[2]benzazep|n 2-yl]

1-348i N0} benzoy)-(Nuhibpiybddipa fyil)h-feordpeal )OXars: 61 6H-

1-342: pyrimido[5,4-d]{2]benzazepin-2-yl}amino)-N-methylbenzamide

4-1(9-chloro-7-{2-[4-(di net hyl am no) pi peridin-1-yl]-6-
I-349uor ophe M2-Hudbbhepy2({3e0¢ thoxgpti¢nyl)amino]-N-methyl-N-[2-

[ 2] benzaz épethyl2mirio)etimil e -p N milofBd-Hiixamazdpine-9-carboxamide

I-350: 4-amino-1-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-yl]Jamino}benzoyl)piperidine-4-carboxamide

1-351: 9-chloro-7-(2-chloro-6-fluorophenyl)-N-(4-{[3-(methylamino)azetidin-1-
yllcarbonyl}phenyl)-5H-pyrimido[5,4-d|[2]benzazepin-2-amine

1-352: 9-chloro-7-(2,6-difluorophenyl)-N-(4-methyl-1,3-thiazol-2-yl)-5H-
pyrimido(5,4-d][2]benzazepin-2-amine

1-353: 7-(2,6-difluorophenyl)-2-[(3-methoxyphenyl)amino]-5H-pyrimido[5,4-
d][2]benzazepine-9-carboxylic acid

I-354: 4-({9-chloro-7-[2-fluoro-6-(methylamino)phenyl]-5H-pyrimido[5,4-
d][2]benzazepin-2-yl}amino)-N-methylbenzamide
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1-343: 9-chloro-7-(2,6-difluorophenyl)-N-{
3-[3-(di net hyl am no) prop-1-yn-1- yl]phenyl

w0 2051 pBe M do[ 5, 4-d] [ 2] benzazepi n- 2- am ne 1-BdBUS2005/016445
9-chl oro-7-(2, 6-di fl uorophenyl)-N(3-iodophenyl)-5H py
rimdo[5,4- d] [2] benzazepin-2-am ne 1-345: 4-{
[9-chloro-7-(2-{
[ 2- (di met hyl am no) et hyl ] am no} - 6-fl uor ophenyl ) -5H
pyrim do[ 5, 4-d]
[ 2] benzazepi n- 2-yl ] am no} - N- net hyl benzam de 1- 346:

1-955t (9- chl Qf{@ cKro{c27 2,4-&iluEiFRERY! w}%bﬁ%d][ﬂbenzaze in-2-
(et hyl ) agjfgh jﬁ dthanoph Ogﬁalrgh %@%uw do[ 5, 4-d] ©
[ 2] benzazepi n- 2 yI yam no] - N- net hyl benzani de 1- 347
I-956( N-1H-benzimidazol-2-yl-9-chloro-7-(2,6- dlﬂuorthen yl)-5H-
[9-chloroyp fn&lgib[g A ol htw;;,{uae( nmet hyl am no) et hyl ] a
m no} phenyl) - SH-pyrim do| d]
-7} benz az e, e-dBhuptdpasiynel- E(Mrrtm{yhymlaammy@emmb}-ms:
4- ({ pyrimido[5,4-d][2]benzazepine-9-carboxylic acid
7-[2-(4-am nopi peridin-1-yl)-6-fluorophenyl]-9-chl oro-
I-358: pyri m dafbnodi-(BH[J-alldresTz@selifiuor@hehyl)-5SH-pyrimido[5,4-
} am no) - Ndlitibéyhizpivepi]ateinojph&4Ypropan-1-one
7-(2-fluorophenyl)-2-[(3-net hoxyphenyl )am no] - N- net hyl
1-33Q: [ 2-  ( mit(hifP-ainiorec)-@irdifliiorsphany b S ris g dalS did][2]benzazepin-
[ 2] benzazéml]ﬁl@ﬂ@mz‘ﬁﬁﬂb&ﬁﬁm@wmwpf@a@hoﬁ@ | - (4 {
%9 chl or o- (2 6- d|fluoropheny ) - 5H pyrii [ d]
I- 62)-[ benzaz E ¥2 ,6-difluorophenyl)-5H- yr1rmdo[5 4- d] 2]benzazep1n—2-
am no} ben? S‘/‘Pl)“ﬁl g% higpoftet-oprbosylisacithi de 1- 351:
I- 1ChI oro- 7 g_ chl oro- 6- f@% roljgl} 9% d)lfluorcgpzhegél?S& pyrmXc!lo{TSél—

Ip E g)n;a/l IZ )et Wf’ﬂ% HL? 2b gy} %}Baezﬂyaﬁceabl?oﬁylfteam ne

352 m razin
"o oro- 34 éifg{ﬂ f%ﬁﬁ TR ase

| -2- yI )- 5|Y'1') enza%ép
> 4
%6 2. 6 di i 2+ [9 hloro-7-(2,6-difluoro h yl) -5H- g]yrumdo[S

yr| m do[ 5, ﬁag{ﬁ%gﬁgbé ze [ ne?g-%gl;é)éoxyl IC fgg} 3 1- 354:

1-964¢ { 2- {i9 -chloro-7-(2,6-difluorophenyl)-5H-p r1rmdo[5 4- d]EZ']_Fenzazepm-Z—
9- chl or o- YniRmb|-UebRsAle(NRER mcnp phenyl] pyrimd
o[5,4- d] [2] benzazepl n-2-yl }am no) - N-net hyl benzam de

1365122 WO 200kl L0B8iNRETBHRSRDAG,DIBANS melyBHpsradnfi-

[ 9- chl or oyifcdBor§tidiF this@ 6101 BN Py ribiitt Iy 4-1 112 ] Btz Bzepird}-amine
[ 2] benzazepl n-2 yl]am no

I-peaN- met hy b-chlode-7-0, Gadifiuerophargi) o xdaifi2dp2-meBbtpiperazin-1-
N- 1H benziylitaliaagl)pRenyl)-58F pyhrinoid of5,A-d) (2 |berthizé pini@ragpheny | )
-5H pyrimdo[5, 4-d] [2]benzazepin-2-am ne 1-357:
1-367 2, 6- di Pichioreptengifo@ph¢nyl)hé{4hid-(etBylnminpmyirmolidipt ) a
mi no] - 5H yHsarbanytidBthinzal}3-)-Bepreimegil nédli2lbenzhzspin-3-amine
I-ggBI: d 2-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
yllamino}-1,3-oxazole-4-carboxylic acid

1-369: 9-chloro-7-(2,6-difluorophenyl)-N-{5-[(3,5-dimethylpiperazin-1-
yl)carbonyl}-1,3-oxazol-2-yl}-5H-pyrimido[5,4-d}[2]benzazepin-2-amine

1-370: 9-chloro-7-(2,6-difluorophenyl)-N-(5-{[3-(methylamino)pyrrolidin-1-
yl]Jcarbonyl}-1,3-oxazol-2-yl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

I-371: 4-{[9-chloro-7-(2,6-difluorophenyl)-5-methyl-5H-pyrimido[5,4-
d][2]benzazepin-2-yljJamino}benzoic acid
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1-358: 3-am no-1I-(3-{

[ 9-chloro-7-(2, 6-di fluorophenyl)-5H pyrimdo[5,4- d]
WO 2jobenmaz epi n- 2. yl Jam no } phenyl) propan-| - onePd¥/BS805/016445

1-(3-([9-chloro-7-(2, 6-di fl uorophenyl)-5H pyrimdo[5, 4

-d] [2] benzazepi n-

2-yl ] am no} phenyl) - 3- (di et hyl am no) pr opan-| - one

1-360: 2-{

[9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4-d]

[ 2] benzazepi n-2 yl]am no} -1, 3-t hi azol e-4-car boxylic
1-8%i d 1- 363 h@BEdML2 6-difluorophenyl)- “N-{3-[3: (dlrnethylammo)prop Jphenyl}-

{1 9-chl gty (S dibblionapnesy Byrim dol B, 4

1-b2l benzaz apBRz-dmito N)Bhend 1] 3=chivr 3201 € d AueApReNN |- 5H-€
1-362: 9- 9?111&1&,{574,%]%& debmorgrinenyl ) - N-{ i-

[ (3, 5-di met hyl pi perazin-1- yl)carbonyl

I-$741, 3-t hi azhlora27-yA,6-Jiflabtopenylyi NbOL (63,3 dithjethylpiperazin-1-

[ 2] benzaz @pé¢afbodryB41)3Aekazdl-23BI35 H-p iyt do[5,4-d][2]benzazepin-2-amine
2-{[9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4 d]
I-p75} benz az éphlor27-(A,4-diffuomphenyB-Nidalf® (neethylaainoipyyilokidie-1-
1-364: 2- {yl]carbonyl} -1,3-oxazol-2-yl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine
[9-chloro-7-(2, 6-difluorophenyl)-5H pyrim do[5, 4-d]
7% benzaz &2, ﬁd@uowp}\armlh%; {4~IL(3 é yRethplPeszigl-boxy |

acid 1- 36Bl)cagb%“\m]blrl%\ylzaIWZlOBNdTleftm@HomﬁEwylPb’5 4M]K2ﬁnf{lzazer>me—
[ (3R) - 3- nﬁtchwpfﬁnp}é? azin-1- yl]car bonyl

% 1, 3-thiazol - 5H-pxr|md05 d]
I- 72} benzaz éﬁ 4r{ar2m§f'ﬁrp@1yl)f efyyamino}- 7- (2 6-difluorophenyl)-5H-

9 chl or o- PYRidel t’uﬂh@]"&ﬂ&%ewﬁﬁ)camomm{md

R) 2- E{\‘gg icar E N

| Qf.fl ro o[ 4 ] eé12azep1n2

1- 329)’ )9 IhHt b—- ;r\llp?r&:h?e- -carboxamide
1-%?91( gei EY%P [{é}n%?( IEXrlro gl t ﬁ‘% oﬂnzx Jphenyl}-9-chloro-7-(2,6-

2.
[2] benzazep|ur‘1)r°fh " amine

chl oro 7%%9( JﬂHQJ J.f}\ q&“ i g do[ 5, 4- d]
T 36923@ sk ?j(f héf i @?@sﬁ% SRRpE
S- [(35d plpera2|n

1-¥8y) car bon){l(zl T[aucl%o%ﬁé%dlﬁLlé(xjo})heL}llﬁ)@#}B}mn‘ﬁQB@AAd][@jbenzazepm—

[ 2] benzazegjjp o%&\ﬂ?yl - lamm iperidine-4-carboxamide
9- chl or o- 7%22m6 di fl uor ophenyl) I\?—pp5 ([ 3- (et hyl am no)

1-p82 1 ol i di B=chloyd-T-¢H6-8i@ayiophenyl)-N-{4-[(3,3 5-trimethylpiperazin-1-
}-1,3-0x a&g&a'rlgmi)}ll]ﬁ)h@yﬂ}@}‘l ]b}mrﬁﬁb[SAllﬂ[d]benzazepm 2-amine
[ 2] benzazepi n- 2- ami ne - 4-{

I-B&: chl or oNFt- éz’ébﬁydo[ﬁlmidn’cefﬁ}lybﬂjw Xh1brorR (2Lydifl Bdto plyamiy HiSeio
5, 4- d] [ 2pbemidipiliz]Benyhiepint 2ig)dnenalaV-tettgilicknzardidd WO
2005/ 111039 PCT/ US2005/ 016445 1-372:

-884chl or o- N-{-2zabicyi¢l6[R 3@ laspPrarhd[[§-ciNoro-7-(2,6-difluorophenyl)-5H-
3 [ 3- (di mpyhyicaly, hé]ﬂjb@pyztepup%}elﬂﬂ]mnc)}benzarrﬁde

H pyrim do[?S 4-d %2 benzazepi n- 2-am ne 1-373
I&ﬁ5[ 3- ( 3- afhl E;H( érﬁéhlyrqphgt%}ﬁfbpbumd@@ B4l lfqnaeﬂeelﬁr?
enyl ) - 5H yl]armno} -hydroxybenzamide

1-386: N-{4-[(aminooxy)carbonyl]phenyl}-9-chloro-7-(2,6-difluorophenyl)-5H-
pyrimido(5,4-d][2]benzazepin-2-amine

1-387: 4-{[9-chloro-7-(2,6-difluorophenyl)-7H-pyrimidol[5,4-d][2]benzazepin-2-
ylJamino}benzoic acid

1-388: 4-{[9-chloro-7-(2,3-difluorophenyl)-7H-pyrimido[5,4-d][2]benzazepin-2-
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pyri m do[5, 4-d] [2] benzazepi n-2-anm ne 1-374:
9-chloro-7-(2, 6-di fl uorophenyl)-N{
wa@200631%34i et hyl pi perazi n-1 - PCT/US2005/016445
yl ) carbonyl]-1, 3- oxazol - 2-yl }-5H pyri m do[ 5, 4-d]
[ 2] benzazepi n-2-am ne 1-375:
9-chloro-7-(2, 6-di fl uorophenyl)-N(4-{
[ 3- (et hyl ami no) pyrrolidin-1 yl]carbonyl }-1,3-o0oxaz
ol -2-yl)-5Hpyrimdo [5,4-d] [2]benz azepin-2-am ne
1-376: 7-(2,6-difluorophenyl)-2-({ 4-]
(3, 5-di meyinthipbpergid &rd - Y| ) carbonyl | phenyl }
am no) - N- et hyl - 5H pyrim do [5, 4-d] [ 2] benzazepi ne-
I-889c ar box apiadenclt-Bi#{[9-chloro-71 (4,6 (@i onesRh 1) -6My iRty 4-]
am no }- 7dﬂﬂb&md¢eﬁaimpymﬂﬁawkaZO§1bw -methylpyrrolidine-3-
pyri m do[ tardox@hlidd benzazepi ne- 9-car boxylic acid 1-378:
1-(4-{
I-39: chl or 03-Amiriy-B¢2eihl drod| [pdhimy-X 2,6 Hifjmprdpiteho)- T - eldifnielols,4-
enzazepi ndR2]benzazepin-2-yl]Jamino}benzoyl)pyrrolidine-3-carboxamide
yl ] am no} benzoyl ) - N- net hyl - 4- (et hyl am no) pi peri di ne-4
I-3Y¥ar box anP-dhklorotZ-@Agdifluorophenyl)-N-{4-[(3,3-dimethylpiperazin-1-
N- { 4- [ ( 3- abdankengLipirenbill5plypyirishidofb d-diR{Heherae pioyAnlipheny |
13229 chl or 4-[9-chipr@&7-26-Hifluoropheryhyit-peimisipfs, wmpesmegp 2-
&3] benzaz @l@@rﬁmg}. Nrif-methyl-§@@abicyclo[3.2.1]oct-3-yl)benzamide
ehl or o- 7-<hlprosZ-(h G difloprophraiy-(ANHF-Glippthy leping)3- 3-
(et hyl anmsgyBprroiting ﬂlqarbypylﬂmebﬁhw pyrimido[54-
henyl - iRl apipEBmine (] [[\%]( benzazepi n- 2- ani ne
4381 1- 4;hl{)ro-7 2, 6-d1 uoropheriyl)- 3 methyl-lH—pyrazol -5- yl) -5H-
9- chl oropyru(uzbéi K2 lbsyensniny Pyrl m do[ 5, 4- d]
I%9§] benzaz% hlﬁro-%i[%d]\lgfﬂ-%@ 6-d1ﬂuoropheny SH- pyr1nudof5 4
%benzoyl) 2lbenzp %MHW&P@MO&%@ 4- car boxami de
4-amino-1-(2-chloro-4 oro-7-(2,6-difluorophenyl)- 5H—pyr1rrudo[5 4-

9- chl or o- éllﬁlée Prrr ?-Jaﬂrlﬁpwemmoyw methytpigerislined-npt ny|

I- per azi nf1 Onyl PR ng/ 7-(2, g di uogolprfl]er(\j )[?H-pyru]mdo[S 4-

ben azej
N-l az;biZF gg Zefmz 89‘1‘“3‘ erzpy P Negirg thylpiperisiing-4g; ¢ |
h I
1495 benzay 4 9rsn ?P[fﬁlhxéj*]ﬁé?hwrm&rﬁ @ loepzaggpin-2-
I%kg?’ ogﬁ:gly _ ,? % i ca{r{)ony?]lg gnryﬂanungo%%meghoxy-
benzaz 1 -yfl-r / Ya

gzaze gongL
- chl or o2 b 0 %@é ﬁéﬂ% dj?izé 4- d]
[2] benzaz§gi: -dé‘y %@‘ a‘m rr%x g 1 386
1%1{4 [(a ox

or ophenyl ] EXM)L&HH i o%fra yd%r o rlg’rE]llLa Ir?‘"flo%gl flu
%%BSL Ofro I%Efy%}?er;;g&% j—el'yﬂ!ﬁherx%; rg) § mcf]thyl -5,8-

b
3 cﬁl”é‘?fﬁ ?p'pyr L

1-ha] benzaz @ thr 2-[(3, 4—1(1?1 ethoxyphenyl)amino}-5,6-dihydro-7H-pyrimido{5,4-
d][2]benzazepin-7-one

1-405: 4-{[4-amino-9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido([5,4-
d][2]benzazepin-2-ylJamino}benzoic acid

1-406: 9-chloro-N-(3-chloro-4-{[4-(methylamino)piperidin-1-
yl]carbonyl}phenyl)-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-amine

1-407: 9-chloro-N-(3-chloro-4-{[4-(methylamino)piperidin-1-
yl]Jcarbonyl}phenyl)-7-(2-fluoro-6-methoxyphenyl)-5H-pyrimidof5,4-
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WO 2005/ 111039 PCT/ US2005/ 016445 yl]am no}benzoic
acid 1-389: 3-amno-I-(4-{

WO Boshiwsd- 7- (2, 6-di f | uor ophenyl ) - 5H pyri m do P&1/4S2003/016445
[ 2] benzazepin-2-yl]an no)
benzoyl ) - N-net hyl pyrrolidi ne-3- carboxam de 1-390:
3-am no-1-(2-chl oro-4-{
[9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4- d]
[ 2] benzazepi n- 2-yl ] ani no)
benzoyl ) pyrrolidi ne- 3-carboxam de 1-391:
9- chl or 0- diifBerBasbld-tigmeRheny! ) - N- {
4-1(3, 3-di rret hyl pi per azi n-1 -

1-308) car bonylbrRREYYX2-BlbrB¥!Hy At S PptRngt BH-pyrimido[5,4-

[ 2] benzazgpi|PerdaBi By lilarﬁﬂéber&o {c acid
[9-chloro-7-(2,6-difl uorophenyl) 5H pyri m do[ 5, 4- d]

I-4®@] benzazephlora2N-[¥ 1 AdiaAB8piro[ M4 [n8niTBlldaylon8h plzsabl]-¢ Y2, 6-0
[3.2.1 ] ddluedphbnediz-piiciriofs,88R]benzazepin-2-amine
9-chloro-7-(2,6-difluorophenyl)-N(4-{

I-41®: (di met Byhlar-Tr(2)6-@{luomphanly DyW-(4ell 3-@iathylarginpradr bony |
} phenyl ) - BidbyclpRi2ddfep}-2-y1lcibdng]) pleamy b S&ppymin@dalfiidn e
1-394: 9- d]hl]bamaﬂep(r@-@mmefl uor ophenyl ) - N- (3- et hyl - 1
H pyrazol - yrimdo[ 5, 4-d

413} benzaz &t ﬁ9'2bla’fﬂ'% 61d19%0p12mzzh15 rRyrigaido(5,4-d][2]benzazepin-

[ 9- chl or 027 ERirelbgntaylidY-sisHehTneBirapyrd) P rgA{dBeA
d] [2] benzaafb@iaﬁu@e yI ] am no} benzoi ¢ acid 1-396:
m no-1-(2-

I-fﬂ@ chl or o} k%deslom * i%%c}lsbfrf@mﬂnybéﬁ inidelgdrdl2lpenzggepin-

[ 2] benzaz%ﬁlﬁmz“"ihef‘za‘iﬁ‘ '(}‘E?é*Wi%’S}‘F‘?PKP RGP grmiite- 4
car boxa

4130 i no- | 2 r el?:‘?]rlo"}r@g Sf‘l 97 ((2, lr‘ﬁ;f?ylé? PP Apkeny!

)- 5 pyr i (TBTEEP Y % S
[ 2] benzaz8pf imiﬂofpd ritiaeE ﬁafl%ci/xlaﬁmqﬁ N di met hyl pi peri di
gﬁ - Carpoxd 651 g?{ h ny N( meth
[(9 ]
[ 2] benzazgﬁgg}% § d"@ B’gnazro(l) R%J{?Pg%ﬁmé %
4-1(3, 5-di ehy p per azl n 1 yl )car bonyl ] phenyl

141 NO) - 99'&1%1%1%9%1/zm§;r§6%4@1& W(4' {'[@ ﬁ*@{h 4-d]

[ 2] benzaz )i -
[ 3- (et hy ﬁij& lzm%z%gej; 1y - rb nyI prhrreurc]igﬁw
am no]-5,6 7H-pyr|mdo[5

1-h2] benzaz %:'QPCHOFO‘ @[ﬁkﬂm&@lﬁi fluoro- 6—methoxy phenyl)-5H-
4- [ (8- met by zoftiftenido[8, 5%]a%eﬁlﬁhry@daﬂdép@%hylmﬁ@ééy%-c] py
rrol of 3, 2me@lydt@Rb-Pipériflin}iayl)-Aefhaeszoi ¢ aci d

1-417: 9-chloro-7-(2,6-difluorophenyl)-N-(4-{[4-methyl-4-
(methylamino)piperidin-1-yl]carbonyl}phenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-amine

1-418: 9-chloro-7-(2,6-difluorophenyl)-N-(4-{[4-(dimethylamino)-4-
methylpiperidin-1-yl]carbonyl}phenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-amine

1-419: N-{4-[(4-amino-4-methylpiperidin-1-yl)carbonyl]phenyl}-9-chloro-7-(2,6-
difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-420: 9-chloro-N-(3-chloro-4-{[4-methyl-4-(methylamino)piperidin-1-
yllcarbonyl}phenyl)-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-amine

1-421: 9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[4-methyl-4-
(methylamino)piperidin-1-yl]carbonyl}phenyl)-5H-pyrimido[5,4-
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1-402:
2-({4-[(3, 5-di net hyl pi perazi n-1-yl ) carbonyl ] phenyl

wQ 2005n0)038- net hyl - 5, 8- PCT/US2005/016445
di hydr opyri m do[ 5, 4-c] pyrrol o[ 3, 2-e] azepi n-7(6H)-one
1-403:
2-[ (3- et hoxyphenyl ) am no] - 8- net hyl - 5, 8- di hydr opyrim d
o[ 5,4- c]pyrrol o[ 3, 2-e]azepi n-7(6H)-one 1-404:
9- chl or o- 2-
[ (3, 4-di met hoxyphenyl ) am no] - 5, 6-di hydro- 7H pyri m do[ 5
, 4- d] [ 2lihepaniapidh-dmaRe 1-405: 4-{
[4 am no- 9ﬁ§hlor%£7 (2, 6-di fluorophenyl)-5H pyri m do[5

142 d] [ 2] b&sdans-enidroyl-aior s bezRy-phagibH.- 406!
9-chl oro- Bbr{z%fc?ﬂ}‘fﬂﬁ@o@S{e]Jzéplﬁ@a{}ﬁ{xhapfbﬂéﬁ%'lp(‘pﬁéﬂhﬁl-@ 1-

yl ] car bonydehnemyb-pipéridid. Byifidetians@phenyl ) - 5H-pyri mi do
[5,4- d] [2e] benzaz}e)g)la1 2- gymgne 1- 407:

I-@23chl or 0- BchBresTH 26ihrd-6fmdtioxy pRdnip i Na (B @) i@ rrhedhyl -4t

yl ] car bonythethylamino)piperidin-1-yl]carbonyl}phenyl)-5H-pyrimido[5 4-

} phenyl ) - d}{%]Berfzh1epire2-bmiriet hoxyphenyl ) - 5H pyri m do[ 5, 4-
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I-42% benz az éhlor@Nddrciierold-UBHBS,54etfamethylpiperazin-1-

[ 9- chl or oyleatioriyl ] plongll 6 -(Arfid préymhidnyy phe - PyHpy riindt B4-4

- d][2] bedkab@phnpﬁk&bm no} benzoi ¢ acid 1-4009:

9- chl or o- N— él 7-di azas |roE4 4] non Icarbonyl)gﬁe
LA T o 2 Nekara fcm@ma,amh%w Sk o Boarophenyly s

2] benzaz @mlﬁu@l%ﬂ]{?ébepznggm- -ylJamino}-2- fluoro-N-mef ylbenzamide

chl oro-7-(2,6-difluaorophen
20: (met hy Wahﬁﬁg)cyc}o [2 gﬂﬂsr -3 y]c%/-g%-ghlgrol% -fluoro-6-methoxyphenyl)-

[

9-

]f1 kept - 7- yﬁﬁf@é{f%ﬁgl FHRBeRARsePER Hiaminp i raethylbgpamide
benzaz % L }{}l %‘ —
hi 7 gdbﬁ?}%ﬁb Pl eqy iyt

EZ] geng;g%‘i“g“ Oggg‘;“? epin-2-ylamino}* m?ﬁ]%j an'ude

dhenzoyl ) o Nepet byl o 3o, et bl A noy pyr 1l dinges 3-

n 8'\5@9 i’ﬂ y y
o Pl or o g - -ryd%bmyf PREREYT PRS- o)
[2]benzaze

[9-chl o “f LC%C

1@2%‘“" )Z h&% 1’1 @Qﬁe‘llé{&'yi}hén‘}l)f}@(@n%ﬂ&%ﬂmngfs-
1913,
0 "Z\

I-

[6- chi or o- 203 bR S ylicbonyliphenl: RV PRESTEs.
[2]benzaze I'n- m no} benzoyl ) - N- net hyl -
-4set hyl amgng)® s Retdotbpheny @%b@%@m;ﬁ«a (%{Qéf]t}uenop 3-

9- chl or 0- Fakedirfr JijihieILe ld- N met hyl - 3-
(et hyl am no) pi péridi n-1-yl]car bonyl

I-hphenyl ) - Skb puifiudtGBESIEN-{4-[(3,3,5,5-tetramethylpiperazin-1-
yl)carbonyl]phenyl}-5H-pyrimido[5,4-c]thieno[2,3-e]azepin-2-amine

1-432: N-{4-[(3-amino-3-methylpyrrolidin-1-yl)carbonyl]phenyl}-7-(2,6-
difluorophenyl)-10-methyl-5,10-dihydropyrimido[5,4-c]pyrrolo[2,3-
elazepin-2-amine

1-433: 7-(2 6-difluorophenyl)-9-methyl-N-(4-{[3-(methylamino)pyrrolidin-1-
yl]carbonyl]phenyl)-5H-furo[2,3-c]pyrimido[4,5-e]azepin-2-amine

1-434: 4-(2,6-difluorophenyl)-2-methyl-N-(4-{[3-methyl-3-
(methylamino)pyrrolidin-1-ylJcarbonyl}phenyl)-6H-pyrimido[5,4-
c][1,3]thiazolo[4,5-e]azepin-9-amine

1-435: N-{4-[(3-amino-3-methylpyrrolidin-1-yl)carbonyl]phenyl}-7-(2-fluoro-6-
methoxyphenyl)-5,9-dihydropyrimido[5,4-c]pyrrolo[3,4-e]azepin-2-amine
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d] [2] benzazepi n-2-am ne 1-415:
9-chl oro-7-(2-fl uoro-6-net hoxyphenyl)-N(4-{

WO 3051 toyd - 3- PCT/US2005/016445
(et hyl am no) pi peri di n-1-yl ] car bonyl } phenyl ) - 5H pyrim
do[ 5, 4- d] [2] benzazepi n-2-am ne 1-416:

{2-Chl oro-4-[9-chloro-7-(2-fl uoro-6-net hoxy-phenyl)-5H
- benzo[c] pyrim do[ 4, 5-e] azepin-2-yl am no] - phenyl
}-(3-net hyl -3- net hyl am no- pi peri di n-1-yl)-net hanone
1-417: 9-chloro-7-(2, 6-difluorophenyl)-N-(4-{
Ihrﬂs met hyl 44r4 (¢, BRIANOr S HeRR)- Rl 1@“@&@&&@@%@@3&!
) phenyl ) ﬁhﬁﬁdd[ﬁl slehpf-o- ?ﬂ]arﬁl PeRmizeR n- 2- am ne
1-418 oro-7-(2,6-difluorophenyl)-N(4- {
I-B3y- ( di rret myi-eax(amajlﬂéerormteﬁw -pirjeatyl-aHrs-thiayd 4, wakibany |
} phenyl ) - behzpfeldziied f Barfdin@}-bdnZd i pH A RZEP  imidoipenidine-4-
1-4109: carboxylic acid methylamide
N-{4-[ (4- am no- 4- net hyl pi peri di n-1-yl)carbonyl ] phenyl }
1-438: chl or 0474-([2-(B6-didliubtopberyhHdhitird[3 Btdlpyyimide[ 4 6f b zebintP-
- [ 2] benzaz yb&tmma}bamqyb-l\lrmmlpi&rm«ﬂ-mrbb%aﬁﬁdmI or o-4-{
[ 4- et hyl - &rrethyl am no) pi peridin-1- yl]carbonyl
4¥heny ) 241462 el Flugpbedri-isoBkplolr byt anig old, 5-efifzepin-9-
[ 2] benzaz aﬂammg}bamoorb M mgthyipiperazine-2-carboxamide

| oro-7- - 6- met hoxyph
I ‘&P hy| 44267 I’Pé‘f’ l)n%( il @?qﬂ?j/[l}é- me Lagg?cﬁayf lidin-1-
l?phgﬁtylgl sh aﬁ(j %ﬁm&mﬁ ééydm%% iﬂmggﬁom 5-

PCT/ USZOOS]F%?PG'H%@ e [ 2] benzazepl n- 2- am ne 1-422:

Chl or o-
i § RN L 5% Hath
pEnzol o] POl ﬁ%ﬁp =2 f@?@@%@“ iy
I- 423 T 26-d1f1 T 6- ridjn-
i or o- e 8sF {{fd 8°n8{‘ ?" ; D Rps i
[4Crreﬂ13(;l szf phe% Mo pﬁ)perhgl[éé{ )? ?mbogyl
I- h@gezyl ) - QHI Hy l'\lg}odP(Z[&dlﬁuorgg)thg )%ﬁ%@gﬁgagxﬁﬂ[@f&%ep}n-
o- chl or o- R 3 eI oY A L, B P AR RN By Bg e
I-h4s. 7-(3-{[7-(2- ﬂuoro—6—methoxyphe 1)-9-methoxy-5H- yr1rmd0[5 4-

yl )car bonujfl]gaaaagg 7Ly NAnihbIBRE 1@7’@{%@%&@[ qnmn-éiah@y

rimdo [5, enzazepl n-2-‘am ne 1-
I-Ni51- azabi Qéz’:ﬁlloﬂ:[ 12.[11(328 kabiyybf3: 1ﬂ$c93@maﬂfoﬁy17p}(e2y1§i7@ é-I
uor opheny Hi’fl‘u%hb‘phenyl) -5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-446: 1-(3-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimidol[5,4-d][2]benzazepin-
2-yllamino}phenyl)-3,5,5-trimethylpiperazin-2-one

1-447: 9-chloro-N-[4-(2,6-dimethylpiperidin-4-yl)phenyl]-7-(2-fluoro-6-
methoxyphenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-448: N-[4-(1-amino-1-methylethyl)phenyl]-9-chloro-7-(2,6-difluorophenyl)-5H-
pyrimido[5,4-d][2]benzazepin-2-amine

1-449: N-[4-(2,5-diazaspiro[3.4]oct-2-ylcarbonyl)phenyl]-7-(2,6-difluorophenyl)-
10-methyl-5H-isothiazolo[5,4-c]pyrimido[4,5-eJazepin-2-amine

1-450: 4-(2,6-difluorophenyl)-1-methyl-9-[(4-{[4-methyl-4-
(methylamino)piperidin-1-yl]carbonyl}phenyl)amino]-1,6-dihydro-2H-
pyrimido[5,4-c]{1,3]thiazolo[4,5-¢]azepin-2-one

I-451: 4-(2,6-difluorophenyl)-N-[4-(1H-imidazol-2-yl)phenyl]-1-methyl-1,6-
dihydroimidazo[4,5-c]pyrimido[4,5-¢]azepin-9-amine
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pyrim do[ 5, 4-d]
[ 2] benzazepi n- 2-yl ] am no) - 2-f | uor o- N- net hyl benzam de
wd 2002611039 PCT/US2005/016445
N-1-azabi cycl o[ 2. 2. 2] oct-3-yl -4-{[9-chloro-7-(2-fluoro
- 6- net hoxyphenyl ) 5H pyrim do[ 5, 4-d]
[ 2] benzazepi n- 2-yl ] am no} - N- net hyl benzam de 1-427:
N- 8- azabi cycl o[ 3. 2. 1]oct-3-yl -4-{[9-chloro-7-(2, 6-di fl
uor ophenyl ) -5H pyrimdo[5, 4-d] [ 2] benzazepi n-2-yl]
am no }-N nethyl benzam de 1-428:
1-&52¢hl or 0- 441723 B-atH ok HRERRPSR. ]Ben%%[i 3-c]pyrimido[4,5-elazepin-2-
(5 (et hy b RO bl cycl O 3 2 P P
]oct-8-yl]carbonyl }phenyl)-5H pyr| m do[ 5, 4- d]
I-452] benzazem-NucdopiEngB-NL t44258,5,5-tetramethylpiperazin-1-
9- chl or 0- yhdadudnly Pty B-8IvRIDN OXSHRARGAISH- ;b‘;rr(d%{z([sasqtﬁﬁhmb
am no) - 8- cjpgaRIdYLs- ng% thdahiet - 8-yl ] car bonyl
}phenyl ) - 5H pyri m do] 5, 4 d] [ 2] benzazepi n- 2- am ne
1-454430:  4- §-bromo-7-(2-fluorophenyl)-N-(4-{[3-(methylamino)pyrrolidin-1-
[ 7- (2, 6- dyfidaddengpiamyl) B s%HnRtbyriniitlol3yed]pyir cbt](52-dlagdpin-2-
t hi eno[ 2, 3mire] azepi n- 2-yl ] am no}benzoic acid 1-431:
7-(2,6-difluorophenyl) -
I-455] ( 3, 3, 57%2-flavroplnay HAN-(SipethplZlibhindazol-6-y1)-5,12-
yl') car bongihygirgysitfdddishalaaepaolds; Hindpl-2-fmierol 2, 3- e]
LR 0. (5 b HG2 g oS imety S eivBomTIY
4 B e I
}- {7 ( [2( g clpyrrolo[3, 2—e]aze?)?r)1}-3 -yl ]annno}benzoyl%%%methylarmno pyrroh%rme—
di f 1 uor opﬁé?ﬁbp’}anllée met hyl - 5, 10- d| hydr opyrimido[ 5, 4-c]p
I-¥57E 2| g[ gl -[9- Zepl n 2 an@]—%%?@? y1)75H-benzo[c]pyrimido-
[ 3- (et hy 43% ﬁﬁe}pﬁy IR gnyl}- -(4-me hyl iperazin-1-yl)-methanone

I- %éf] car bon d &ﬁhen}/ uor enyé) 5aI-rIﬁb<re]nzo cipyilé‘nz‘}dom 5-e]azepin-2-

3-
4- (2, g] 3?/?'413%r ny11 - beﬂzqth REO' 'y{l) “frethyl -3 (me
| .
%%%eﬁ;r: )n og}f a&:\%ﬁ% 9%:[5&%&@%?%%? b{erl}]zoac]%yrgr[u&lo[él,_&ee]]azepm-
azepi n-9-a
1Mot 4- [ ( 3 arp eﬁro?»o mm&swlgogképékytpﬁewn)s}awﬁsbdp]yah@wI

P-7-(2- 1| yp8-Ophpin-2- -ylamino]-benzoic acid
nmet hoxyphenyl) - 5, 9-di hydr opyri m do[ 5, 4- c]

I-pank 1 ol o] 344s- Gm@mmetao@mfféﬁyl) 5Hb2zo[ M6y r20idb[4 b1l &3 Pin-2-
PCT/ US2009lahifdidonzolc 430: 4-{
[4- (2, 6-difluorophenyl)-1-nethyl-1, 6-di hydropyrazol o[ 4
[-4&: c] pyr | MH[YChr&7-¢)-abenrGf@ryiphamru}-berzlipyriasdd
1-437: 1- {4,5-e]azepin-2-ylamino]-benzoic acid
4-14-(2,6-Di fl uoro-phenyl)-2-methyl-6H 3-thia-5, 8, 10-t
I-443aza- beAddhloraZ(d-Broro- %tmlnw]en)ﬂ)swmmzowwmmﬁ@
thyl ani no{4%- gﬂe?feipen FralaminqlRetyeidAcidc aci d net hyl ami de
1-438

ek (2. 6. 4 GbloBR it gipome i psen T AR o

zepi n- 2- [4,5-e] azepm—Z y aminoJ-benzoic acid

1-465: 4-[9-Chloro-7-(2-fluoro-6-trifluoromethoxy-phenyl)-5H-
benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-benzoic acid

1-466: 4-[9-Chloro-7-(3-fluoro-2-trifluoromethoxy-phenyl)-5H-
benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-benzoic acid

1-467: 4-[9-Chloro-7-(2,3-dimethoxy-phenyl)-5H-benzo[c|pyrimido-
[4,5-e]azepin-2-ylamino]-benzoic acid
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yl Jam no } benzoyl)- N net hyl pi perazi ne- 2- car boxam de
1-439: 4-(4-{
w 2006218934 f | uor ophenyl ) - 6H i soxazol o[ 4, 5- c] pyPeTUSDPY16445
5-e] azepin-9- yl]amno
} benzoyl ) - N- net hyl pi perazi ne- 2- car boxanm de 1-440:
4- (2, 6-di fluorophenyl)-9-[(4-{
[ 3- net hyl - 3- (et hyl ami no) pyrrolidin-1- yl]carbonyl
}phenyl) amino] -3, 6-di hydroi m dazo[ 4, 5-c] pyri m do[ 4, 5-
e] azepi n-2(1H) - one 1-441: 2-am no-N-(3-{
1-heB: (2, 6- digfd- e%gph@%am,ﬁ ptinﬂ SRR RMad I A pL&pid-2-
c] thi enojRnfdtbeRoRRicRr 2
am no} phenyl) - N 2- di et hyl pr opanam de 1-442:
1-89chl 0 0- Z(%-BerBrofbirdd-2or ©RNGBYSH bz 6 [3pl firi [ £5- @ai@iﬂ 2TE
t hyl pi per ydinindf-beydojcyd] phenyl” } - 5H-pyri m do[ 5, 4-d]
[ 2] benzazepi n-2-ami ne 1-443: 4-(4-{
I-479: chl or 04-19-CBloto-TH I tnetby ol pyeydl)2- BB b penso] dinfrimide-d]
[ 2] benzaz gyf-¢lazepin-2-ylamino]-benzoic acid
2-yl ] am no} phenyl ) - N-met hyl - | - (et hyl ami no) cycl ohexane
I-¢74r boxami é¢9-ChlotdZ(1-methgl-TH-imidazol-2-yl)-5H-benzo[c]pyrimido-
[7 (2 f | ubbToelazepist hplrypledhyzpicgcidet hoxy- SH-pyri m do[ 5,
[ 2] benzazepi n-2-yl ] am no
1—§7§heny| ) - £OrChlosr Zdperhsn2-yAPHdsarrl gryieidolkyefazepin-2-
9- chl or o- Kapund e%"éﬂ%ilziam cyclo[3.2.1

](‘: |t ugr g:ggi};gn p%/ ﬁ%qﬁ-g[yg) 54—? mnzo[c]pynrrudo[4 ,5-e]azepin-2-
[2] benzaz%lﬁ S?HO C‘f‘ 446: 1-(3-{

I% gglng;gelz éﬁlo Bﬂeenr)]/}slf)H I?emg[léfpymngcﬁl[l? 5-e az pin-2-
}phenyl ) - tr rrectah)gl pi per azi n-2-one 1-447:

chl oro £ | | l.]-7-(2

27st uor o GLN-[ Al%%gf hﬁ,&? b cﬁﬂcﬁ?ﬂSﬂéb%chﬁé]gﬁ o
[2]benzazép|n 2-

Li¥el 4- (1- am[gaemomwml&mm bhyifsB Bk RbRIF 6 di
MPiior Ophe TS oyt b T #
[ 2] benzazepi n- 2-am ne 1- 49

-7 4- ( 2, 5499-@RRSPTA{PhSthd}yepfridin-PlyDBrbedy b phamydd - 7- (2
, 6- di | uorgméeRyln-2-ylamino]-benzoic acid
10- met hyl - 5H-i sot hi azol o[ 5, 4-c] pyri m do[ 4, 5- €]

I-&Z8epi n- 2- &-l[lﬁ-ﬁhio&-?l-aEﬂuoro-phenyl)-SH-benzo[c]pyrimido[4,5-e]azepin—2—
4- (2, 6- di Hlavdmaphesvid acidl - met hyl - 9- [(4 { [4-nethyl -
(et hyl am no) pi peri di n-1-yl ] car bony

I-4henyl ) afilhre 19%(?(’:@1#81@11%8%5*{3‘9€rr12nﬁch>d[f15umlé? -eJazepin-2-
[1 3] t hi aylemife);benzsicaeshi n- 2- one 1- 451:

4- (2, 6- dlfluorophen

480 i dazofb P9r e&ﬂuprqph?éyw bengplclpy iR delirhiiraps >

[4 5-c] pyV‘afﬂl%Ri ANzl epi n- 9- ani ne - 128 WD

05/1110 05/ 016445 452:
26 d.§ ré? PSR SRR B Ao BRI
[ 5- e] az&piH %o} benzoic acid
1-482: 6-[9-Chloro- 7—(2 fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-
ylamino}-pyridazine-3-carboxylic acid

1-483: 2-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo|[c]pyrimido[4,5-e]azepin-2-
ylamino]-1H-imidazole-4-carboxylic acid

1-484: 4-[9-Chloro-7-(2-fluoro-phenyl)-4-methyl-5H-benzo[c]pyrimido-
[4,5-e]azepin-2-ylamino]-benzoic acid

-130-



1-453: 7-(2-fluorophenyl)-N-{
4-1(3, 3,5, 5-tetranet hyl pi perazin-| -
w@bkdosartoenyl | phenyl } -8, 9, 10, 11-t et r ahydr o- 5H ppeT/U8§045/016445
3':4,5] thieno[3,2- c]pyrimdo[4,5-e]azepin-2-am ne
1-454: 9-brono-7-(2-fluorophenyl)-N(4-{
[ 3- (et hyl am no) pyrrolidin-1- yl]carbonyl
}phenyl ) -5, 8-di hydropyri m do[ 5, 4-c] pyrrol o[ 3, 2- €]
azepi n-2- am ne 1-455:
7-(2-fluorophenyl)-N-(3-nethyl-1Hindazol -6-yl)-5,12-

I a%shydr ODV? % fgrﬁlxcﬂ‘netﬁyl ‘9enftlro- 342 A1 S8 she RIS A BE [ f5, RS

2-yl
[7 (2 6- di uf‘l)zre [ %arrgnoébinzo&arcrgt hyl - 5, 8- di hydr opyri m

o[ 5, 4- 2= e iAo zepin-2-
Iilsg)eg]zoyl ) %%ﬁ%%éﬁ%dg %f/lrej?{)%%?%]ep]yr 3- cdzgr%(e)])?a?ﬁ dé

Ii@ [9 Chl or@dctof32-filliokdpRer§t) et b se plyRAYErZIBH benzol c]
pyri m do- y))4ubor§l|preapi)BH2py inatbBalHRibemkkepin-2-amine
}-(4- et hyl - pi perazi n-1-yl)-nmet hanone 1-458:

I-i88: Chl or 04 [9((21ﬂ&*o€%(f24f1uoro@h¢ﬂ}¢)rﬁl¥-)>yﬁbﬁdo§mdj[2¢l}epyaziepih£26[
4, 5- e] azepl]amido}-N-[{3-[(dimethylamino)methyl]azetidin-1-
yl]- (2- meyhgnamimehpiteytanidazot hi azol - 6-yl ) - am ne
1-459: 4-[9-Chl oro-7-(2-isopropoxy-phenyl)-5H benzo[ c]

I-48% i mi do[ 4;(B- @pw@daﬁmmewmpymmtﬁ fd| Riezaze o
4-[9- Chl otyHaﬁﬂmpENf injoe@irsrazivpypethylbsneanyids - 5H- benzo[

Apyrlm o- 45eazep|n23{lamno -benzoi c acid
1-490461: 4-{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido[5, 4—d][2]benzazepm— -

4- 9- Chl owHarvmebf’étrmW%@HywmslHﬂuéW)é]bﬁW%o[ 4,
LR, %ﬁfgknwﬁg ﬂ?&vm@ﬁ DSBS i ssrspE oy

r|mdo %‘“ nﬁyr AP ¢ acid 1-463:
4- [9dChI O%IHFI;“ oo ? t% phenyl ) - 5H— benzo[ c] py
Iﬂé A ﬁg Of (Ib uor § l)h YT azep
SR zlgwﬂ@ Wﬁ%?‘“pleﬁg& 41218ﬁ i

Agd, 9- Chl oy, grg/e- hid f r‘i’r'i{?cf e QDY ledint¥
Behzol ) mp?] o A AT ﬂéﬁ%&u ¥
1494, 9- Chl onqrZyb %ﬁdrw@naorbfamn HOEORRHRASE 1P bk Sh o-

benzo[ c] psynsmn@meﬂm@n%%ﬁmuno otk AS RekdiReBebsxAGHd

I- 495[ 9 Chl ONQFZA[0-Lhior6l7 MBS YhRy S By pyr it BB AZ0D ok sk ph-2-
do- [ 4, 5- gllamepibvenzoy)hiHolGhinbRMER [piReid the-3-carboxamide

1-496: 4-{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
yllamino}-N-[{4-[(cyclopropylcarbonyl)amino]piperidin-1-
yl}(imino)methyl]benzamide

1-497: 4-{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
ylJamino}-N-[(dimethylamino)(imino)methyl]benzamide

1-498: N-[[(4-{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido[5,4-d|[2]benzazepin-2-
ylJamino}phenyl)amino](imino)methyl]cyclopropanecarboxamide

1-499: N-[[(4-{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
ylJamino}phenyl)amino](imino)methyl]-3-
(dimethylamino)cyclopentanecarboxamide

1-500: 4-({9-Chloro-7-[2-fluoro-6-(trifluoromethyl)phenyl]-5H-pyrimido-
[5,4-d][2]benzazepin-2-yl}Jamino)benzoic acid

-131-



- 129 WO 2005/111039 PCT/ US2005/ 016445 1-468:
4-[9-Chl oro-7-(2-isobutyl -phenyl)-5H benzo

wQ ejopstrioss do[ 4, 5- e] azepi n-2- yl am no] - benzoi ¢ BCT/US2005/016445
1-469:
4- (7- Benzof uran- 2-yl - 9-chl or o- 5H benzo[ c] pyri m do[ 4, 5-
e] azepi n-2- yl am no) - benzoic acid 1-470:
4-19-Chl oro-7-(1-nethyl -1 H pyrrol -2-yl)-5H benzo[ c] pyr
i mdo- [4,5-e]azepin-2-ylam no]-benzoic acid 1-471:
4-19-Chloro-7-(1-nmethyl -1 Him dazol - 2-yl ) - 5H benzo[ c] p

1-y6k m do- g2 HhB8ZAP 61 DeRzlido[S&ti ] bertbdApin-2-

4-(9- Iorygz% mf?@( 6 &ﬂ&g@{%ﬁ%gﬁz%ﬂc pyr[l m 0[4 dep
azepi n-2- "yl am no) - ben20| c acid 1- 473
1-902 9- Chl ouQECHI 7Y HRA3R)-6- %emy)ph&lrylbﬁmp%ﬁldbyrl m do[ 4,
5- e] azepi I5,24)[MbedRAARpin-DANEANSbELR adid4 74
4-19-Chl oro-7-(2-et hynyI phenyl ) - 5H benzo[c] pyrim do[ 4

I-5@: e] azepinf7a2-Bydradtvb-alapropaers OB ctacriod Hipyihhdo-

4-[ 7- ( 2- As,0ambdny dzepinediyllamifolbétlzoicaciBH benzo[ c] pyri m
do- [4,5-e]azepi n-2-ylam no]-benzoic acid 1-476:

1-804 9- Chl oP€:hlorpF-(2, bdifhorheet Ry B aatipbthylbipereizb[ c] p
yrim do- [yBcabbalytBefpionopheyy] abflpylimbdn)zoif2]baizazepindZ Fmine
4-19-Chl oro- 7- ( 3- net hoxy- pyri di n-2-yl)-5H benzo [ c]

I-p8Pr i mi do- 4{(: @ﬂ@r})gz(é& worgphery o -pyeimidno4-dif? lHergazepd-2-
4-[ 8- Fl uoWHamm@ENf (Wl@\eﬁ‘fxmﬁm@mgﬁy@ém@r[net}\yll—N-
pyr| mi do[mteYél]enaaz%léﬁn 2- vyl am no] - benzoic acid 1-479:

4-18-Chl oro-7- uor o- phenyl ) - 5H benzo[clpﬁrl m do[ 4,

I-506g] azepl - {@ -C ‘Pfar?r(ﬁé dlfﬁéaﬁ%ﬂi}eeylééwyrnu% 21benzazepm-2-

4-[11- Fl usk Wowlt3r<davedh>6ﬁéﬁvPafewwHﬁwﬂ>raﬁtWWdo[4
, 5-€e] azeﬁ?eﬁ‘yibenﬁné‘ no] benzoic acid 1-481: 4-

[
Ié%agglpﬂ]oﬁ {[9 ;_T- (555 i%’? gﬁéﬁenz%&l[gx dj[ﬂbgn()z zepm—2-

6- [ 9- Chl o Hamnp mrlegmggﬂgra)rgprqeﬁ%%lde

I- [géSI” g i] 4g§%§l &loro—7y(5%rglfli]uoc]ro&% l? ngI I %m%d(ﬁgl 5 Qﬁ%]%enzgzepm-Z-

2-19-Chlo é r@?me[ gﬁ;meth larnlnIO pyérﬁ- %enzo[ c] pyrimdo[ 4,
5- €] azepl
I-509: 9-Chloro-7-(2,6-difluorophenyl)-N-{3-[(3,5-dimethylpiperazin-1-
ylycarbonyl]-4-fluorophenyl}-5H-pyrimido[5,4-d]{2]benzazepin-2-amine

I-510: N-[[(4-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido-
[5,4-d][2]benzazepin-2-ylJamino}phenyl)amino](imino)methyl]-3-
(dimethylamino)cyclopentanecarboxamide

I-511: N-[[(4-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido-
[5,4-d][2]benzazepin-2-ylJamino}-2-fluorophenyl)amino}(imino)methyl}-
3-(dimethylamino)cyclopentanecarboxamide

[-512: N-{[(5-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido-
[5,4-d][2]benzazepin-2-yl]amino}-2-fluorophenyl)amino](imino)methyl]-
3-(dimethylamino)cyclopentanecarboxamide

I-513: N-(4-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-
2-yl]Jamino}phenyl)-3,5-dimethylpiperazine-1-carboximidamide

I-514: 4-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-

ylJamino}-N-[[3-(dimethylamino)pyrrolidin-1-yl](imino)methyl}-N-
methylbenzamide
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yl am no] - 1H-i m dazol e- 4-carboxylic acid 1-484:
4-[9-Chl oro-7-(2-fl uoro-phenyl)-4-net hyl - 5H benzo[ c] py
WO 2ovsdor3g 4, 5- e] azepi n- 2-yl ami no] - benzoi ¢ aci dpe1/BS200EN16445
2005/ 111039 PCT/ US2005/ 016445 1-485:
4-[ 4- Ami nonet hyl - 9-chl oro- 7- (2-f | uor o- phenyl ) - 5H benzo
[c]pyrimdo [4, 5-e]azepin-2-ylam no]-benzoic acid
1- 486:
4- (9- Am nonet hyl - 7- phenyl - 5H benzo[ c] pyri m do[ 4, 5- €]
azepin-2- ylam no)-benzoic acid 1-487:
1-9r5Chl or o- Kr(éii fdm&fowawﬁaor&fsh{e §21>PIE Ayl RinRgs-azi n- |
- yl)car bw ] m— - l 43 cﬁ ethylpiperazine-1-
[ 2] benzazcgagbgg(1
[ 9-Chl oro-7-(2- fI uorophenyl) 5H-pyr| m do[ 5, 4-d]
1-§18] benzaz mn&%m&m%‘aﬁﬂ&hcﬁ henyl)-5H-pyrimido[5,4-d}[2]benzazepin-
{ 3- [ (di mebhyhamofm:ARL-sl ﬂ-ﬁl%é)@{y}lgl%&ailge Ykarboximidamide
(i m no) net hyl ] benzanm de 1-48
1-$19- Chl or o3P(Cérbrar G-thﬁlby&p)heﬁﬁb Bl ply iG] $4-4H Zbenzazepin-2-
[ 2] benzaz @Parimg}-N-{[3-(dimethylamino)azetidin-1-yl](imino)methyl]benzamide
yl ]am no}-N-[i m no(pi perazin-1-yl) et hyl ] benzam de
1-318490: 4- N-(5-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-
[ 9- Chl or o2Fijadiriol-2rélnomhbenyl))N,3,bHye thpipitef £&ink-1d |
[ 2] benzazepboxi@idamide
yl Jam no}-N-[i m no(3-nethyl pi perazi n-1-yl ) net hyl ] benza
I-pd%e 1- 49/1[[(34[9{Chlor0-7—(2 6-difluorophenyl)-5H-pyrimido-
[ 9- Chl or oi5A-¢]f2lhangerepiptieyiiaming phesy b arving Kins ng)mgthyl]-3-
[ 2] benzaz édiingthy hﬂqu)@iﬂon?@f}tanrboxaﬂude

%3 (dlrrethylamno%( yrrolidi ][ (5 0) e
I- ZfQ}” ] ben 7 S1Hhdrzo7=( iflugr henyl) -N- {3 3, dlmethylplperazm-l-

[ 9- Chl or oybtlmwmﬁwl&&ﬁgﬂyw pspm,sgﬂl-‘? Hrit b zazegin-2-amine

I%L ggrfnjﬁép %En%r?;ﬂg E?? glﬁl trlm eﬁrgﬁjg E %[éﬁzgu}ﬁ]ﬁmpm-

I- Cnl or o5 7 4 H%Zé}llgr%-rp 9 %%f}{ugropﬁgﬁﬁy gi—l pyrl%gd[g 4 gi [2]benzazepin-
3 | a noj 2R q“rfcgwézd‘uomphef}yaﬁpse?*anzﬂ TRIRESPS T hEBT BT

I enzam de. iof:- 45 6 Hifludofdbhbay! {4[(3 5-d1 Zin-1-
% - Chl or o5 gl IPQ & Y) 113/ t?’f?ll-cff[z‘fgenzazepin—Z-
[ 2] benzaz am no am no

(1 m no) net yrrolldlneSCarboxamde1495 1- [ [

164 { [9- Qpﬂgcmor?ﬁ( 261 QI GPHRRN Y- b D19 e[ 5, AU D bérzaApehl-2-

[ 2] benzaz ¢Riind}-2-¥d 4 @feRRl AHRdindole-1,3(2H)-di
(i m no) me?ﬁyl ]npl peri di r?g?”ﬁggr bo;h{g% de 1o a05" ( H) ione

1-683: Chl or o N72{(2ndiddheutiRRREN B énzithida pyl6lyi}- Be{lSro4- (d}ﬂuorophenyl)-
[ 2] benzaz sgigyrididd(},4-AlR]Bénzazepin-2-amine
}-N-[{4-[(cycl opropyl carbonyl) am no] pi peridin-1- yl }
I-§36m no) nebiGhldrb@n2-anbrdeheny)N-{2-dUméthylamino)methyl]-1H-
[ 9- Chi or obénzdBidhtalerydipdie pydithidof3, 402 rendere pind-ahhine
[ 2] benzazepi n- 2-
1-527: 9-Chloro-N-{2-[(dimethylamino)methyl]-1H-benzimidazol-6-yl}-7-(2-
fluorophenyl)-5H-pyrimido([5,4-d][2]benzazepin-2-amine

1-528: 9-Chloro-7-(2-fluorophenyl)-N-{2-[(methylamino)methyl}-1,3-
benzothiazol-6-yl}-5H-pyrimido(5,4-d][2]benzazepin-2-amine

1-529: 9-Chloro-7-(2,6-difluorophenyl)-N-{2-[(methylamino)methyl]-1H-
benzimidazol-6-yl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-530: 9-Chloro-7-(2,6-difluorophenyl)-N-{2-[(methylamino)methyl]-1,3-
benzoxazol-6-yl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine
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yl'] am no}-N-[ (di net hyl am no) (i m no) net hyl ] benzam de
1-498: N[ [(4-{

WO 20€hiwBD- 7- (2- f | uor ophenyl ) - 5H pyri m do[ 5, 4-BIGT/US2005/016445
[ 2] benzazepi n-2- yl]am no }phenyl) am no]
(imno)nmethyl] cycl oprop anecar boxam de 1-499:
N-[[(4-{[9-Chloro-7-(2-fl uorophenyl)-5H pyrimdo[5, 4-d
}[ 2] benzazepi n-2- yl ] am no} phenyl ) am no]
(i mno)nethyl]-3-
(d| met hyl am no) cycl opent anecar boxam de 1-500: 4-({

I-

Or 0- ¢ -dher |7l@ leorgp}( Laufl\y }éo[ij 1@%&&05}!3@&}’1& | 3-5 H pyr

ch
i mdo [5, L cid -
131 WO 2%%%%’1%038%@%%820 ?@2 ﬂégﬁﬁuﬁ-

3
1-53: Chl or 09.Chic2e- 686 HiTRORPAEKN] N-( 2B 5 RV éth d]
[ 2] benza2§ 1rﬂm%)méd\)}lm§§r})%w Qis¢i- }%ﬁrlrﬁid t[‘g% b@nﬁazepm—Z—
[ 9- Chl or Oarfire2- T | uoT 0- 6- net hyl phenyl ) - 5H-pyr|m o-
[ 5,4-d][ 2] benzazepi n- 2-yl ] am no} benzoi ¢ acid 1-503:
15133{ [ 7- ( 29Bhuwie-762 6-blfmbaphey) V-2 (elathg laanihdimpyHyi[ni,3d 0-
[ 5, 4-d] [ 2b&rebazeNps- FIH-BHaﬁy}iﬁﬂéldIS),me]B@iz@ze@ﬁ{-ﬂaﬂnir&O4:
9- Chl or o- 7- (2, 6-di fluorophenyl)-N{4-[(3,5-di methyl pip
I-84azi n- | - {3-[9-Chloro-7-(2,6-difluorophenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
yl ) car bonylamnis®fpheroje(gnetiyilpiferbay iy ingtiidode d]
2] benzazepi n-2-am ne 1-505: 4- é
1-$33: Chl or o312 Chlog-HZ6-dif rerptrbany )~ Hepaptalpir il 6[4 4-efgzepin-2-
[ 2] benzaz#amimnadN-pethyiNr(g-methylpentyl)-benzamide
(3, 5-di net hyl pi perazin-1-yl) (imno)nmethyl]-N
net hyl benzam de 1-506: 4-{
[ok&] Chl or an ane(ezn&ddhéﬂt,uaé Rp&aIwrdlalitoydohipod@] &letted]from the
2] benzaze -2- yl]am no}- N[
8‘IF2 CYPIERRYY am no) azeti di n-1-yl ] (i mi no) met hyl ] - N-
nmet hyl benzam de 1-507: 3-{
1-$29- Chl or 04-13-CRloto-a{ 2 flusos-phdrgi)ybH-beévbo[plpy rimidbdd, Se lazabfin-2-
[ 2] benzaz gl]amlmﬂ-benzmc acid
yl ] am no} - (3, 5-di net hyl pi perazi n-1-yl) (i m no) net hyl
I-1¥%enzam dé—[9 }:1190_87-(236:41ﬂuor0-pheny1) -5H-benzo[c]pyrimido[4,5-e]azepin-2-
[ 9- Chl or oylﬁﬂ’é@]@e@ﬁofqaﬂ@r ophenyl ) -5H pyri m do[ 5, 4- d]
{2] benzazep| n- )7] %
174 (di net 32# eﬂ?ﬁl% pimle{or ﬂworpph &gy i-SH; RyiriRgsto-

nmet hyl ] be ng_a 91912-yl]armno}benzom acid

I-%5ChI of 0- \é\f(ﬁ g o (ﬁlﬂe n}X)l— —{Atli(g 5-dimethylpiperazin-1-
yl % car goﬁy e rﬂyffm}ld@?&ﬂy? PRI F2 g

benZaZ S& ga @1[?’% dlmeéwga 1 —%ﬂ éarbonyol x‘gl}i—(a—fluoro-
{[ 2] ghelngglge-phg dé‘y‘i}h‘j“% ng }r1 1 5 1¥Za]7£pm5 Tmne |

I- f7'9.m no) mey, @Uro-%f (4-{[3-(dimethylamino)azetidin-1-yl]carbonyl}phenyl)-7-(2-
fluoro-6-methoxyphenyl)-5H-pyrimidol[5,4-d][2]benzazepin-2-amine

1-183: {4-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-
2-ylamino]-phenyl}-(4-dimethylamino-piperidin-1-yl)-methanone

1-190: 4-[9-Chloro-7-(2-fluoro-6-methoxy-phenyl)-5H-benzo[c]pyrimido[4,5-
e]azepin-2-ylamino]-benzoic acid

1-191: {4-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-
2-ylamino]-phenyl}-(3(S)-methyl-piperazin-1-yl)-methanone

1-196: (3-Amino-pyrrolidin-1-yl)-{4-[9-chloro-7-(2,6-difluoro-phenyl)-5H-
benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-phenyl}-methanone
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(di net hyl am no) cycl opent anecar boxam de 1-511:
N-[[(4-{[9-Chloro-7-(2,6-difluorophenyl)-5H pyrim do
W@ 20044139 2] benzazepi n-2-yl ] am no PCT/US2005/016445
}-2-fluorophenyl)am no] (i mno)nethyl]-
3- (di net hyl am no) cycl opent anecar boxanm de 1-512:
N-[[(5-{[9-Chloro-7-(2, 6-difluorophenyl)-5H pyrim do
[ 5, 4-d]
[ 2] benzazepi n- 2-yl ] am no} - 2- f | uor ophenyl ) am no] (i m no)
nmet hyl ] - 3-(di net hyl am no) cycl opent anecar boxam de
I-i975913: N (44[‘9{Chl0ro—7;(2,6-difluor&phenyl)—SH-benzo[c]pyrimido[4,5-e azepin-
[ 9- Chl or 0241 dran&pHehy 1L ALARRGAN NGB kUL T/ 5l ethatio
[ 2] benzazepin 2-yl] ‘am no
-}phenyl) - 3i-B-cHispiZnyfpbied-daihbRy-phaa ) 3ok 6laKsly enido[4,5-
1-514: 4- §Jazepin-2-ylamino]-phenyl}-(3-methylamino-pyrrolidin-1-yl)- -
[ 9- Chl or onzeﬂ(apaoﬁ,r di fl uorophenyl ) -5H pyri m do[ 5, 4-d]
[ 2] benzazepin-2- yl]am no }-N|
I-22®: (di met Byhlam-T®)Gyiflnedopbényl) IN-(-{[4-(mathylahimeipiyyedridinNi -
met hyl benzBoarishenyHpi3dy WOHADOIAIAA[ 5339 2 PEZaliSR00 26445
1-515: N (3-{ .
I-p33: Chl or o9¢hipgy-B(2dilddrer6mugtihegiphdny B-MHG-insthylpinerdziro 1-
[5,4-d]  yDcarbonyljphenyl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine
2] benzazepi n- 2-yl ] am no} phenyl ) - 3, 5- di net hy| pi perazin
1-234]1_ car bg)%mqfcd%r{ﬁ,%éiﬂmorg%ggqny y -?(34— }(methylanﬁn)c/))aget?din-l-
[ 9- Chl or o¥Hcarorgliphey hSHophErg PP AZH2 honsansrig P gmine)
2] benzazepj p- . 1
I-%%% ] ani n8}c%@5ggﬂzﬂt§f%r6sn@?%ﬁyp- -ﬁﬁ#%%%l?m%‘a}aﬁmm-
m dani de 1gFgonygpne 2

1 nyl)-5H-pyrimidofb,4-d][2]benzazepin-2-amine

1-240); Chlng;g_ --_4-( (_23;’— odt] % ir on? - c¥1|rl)o_r151‘]_|_l'%}(rli}-gjcglgios—%&-ﬁuoro-&
EEET emr el i

-'mno)”e il .eq(ra'in—}—_ g‘a§ eny1}-9-chlpro-7-(2-flyoro-6-
If‘% g;;g;g@ﬁ?f}gi%ﬁéu e e e
1-|2zgzy| ] ani nQ}chléfé—i’-@ﬂ&99—%%4tﬁd%ﬁerél)Iw-'tzlr-T{‘FLI-Gﬁ(éth}l&}ﬁfn%)?ﬂi&?rdin-

car bOXil-rFléh

N Lo ([ OO B Rp R b mide DRl epagepin Zamine

1-b63: 4- d] 9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[3-(methylamino)piperidin-
[ 2] benz az i asBongb ARy D PARSIAL AT A)HobsH BENTRIS | - 3
- (di nmet hyl'am no) cycl opent anecar boxam de 1-520:
1-986Ch| or 0- R-f4d (3Gntihbdzeedin ey pniiphenyl}-9-chloro-7-(2-fluoro-6-
3-[ (3, 5- dinfeefidrypiRinpBH6AZgyRindid§{b 4-d][2]benzazepin-2-amine
(i m no) net hyl ] phenyl } - 5H pyri m do[ 5, 4-d]
-2} benz az @phlos@7-h-difuorbpb&ilyl)-N4-Y3-{dimethylamino)piperidin-1-
[ 9- Chl or oyHeariyry} gdhdnly ) SHogyianidb[b 452 fpgniazemoR Sydna |
[ 2] benzazepin- 2-yl] am no
IB¥henyl ) - ¥4 [B<chlpiove(2fydifigrepheny heH pyranidoRidrd @ thangagepin-
1-522: N @4dlpminolbenzoyl)-N-methylpiperazine-2-carboxamide
%9- Chl oro-7-(2, 6-di fluorophenyl)-5H pyrim do[5, 4-d]
I- B benzaz é\bi4r[(3—azmyp yreghidippl -yl carbonyl]-3-c orophenyl}-9-chloro-7-(2,6-
} - 2- f | uor Sghemahyod)-Fgyrieidd HilvabuzisseinZ-2@iBoxi mi da

] de
1-596: 9-chloro-7-(2-chloro-6-fluorophenyl)-N-(4-{[3-(methylamino)piperidin-1-
yllcarbonyl}jphenyl)-5H-pyrimido([5,4-d][2]benzazepin-2-amine

1-341: 4-amino-1-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido(5,4-
d][2]benzazepin-2-yllamino}benzoyl)-N-methylpiperidine-4-carboxamide

1-383: N-1-azabicyclo[2.2.2]oct-3-yl-4-{[9-chloro-7-(2,6-difluorophenyl)-5H-
pyrimido[5,4-d][2]benzazepin-2-yl]amino}-N-methylbenzamide

- 135-



1-523:
9-Chl oro-7-(2, 6-di fl uorophenyl)-N{4-[(3,5-di nethyl pip
WE@R@Z/1NHBY PCT/US2005/016445
yl') (i m no) met hyl ] -3-fl uorophenyl }-5H pyrim do[ 5, 4-d]
[ 2] benzazepi n-2- am ne 1-524: 5-{
[9-Chl oro-7-(2, 6-difluorophenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n- 2-
yl ] am no} - 2- (2, 6-di net hyl pi peri di n-4-yl)-1Hi soi ndol e-
1, 3(2H) - di one 1-525:
1] 2- (An aems;orw ﬁé-aihbasgﬂzaggm Gt e 9-chl oro-7- (2
2

uor ophgRy Johdlal 4 yl}phenyl)-5H-pyrimidol5,4-

[ 2] benzaz WS
9- Chl or o- gﬁi(z f?ﬁgj ophenyl) N-{

-3l (et hyh-@fﬂlrﬂ)o]) rehind-ho HTﬂob@ﬂi SHAR3 h@TyY)LSH- rimido[5,4-
}-SH pyri H][@ls&éaéepdlz kl%l BOBRLRR])N- &ee%b pseril ﬁ?ﬁy

9- Chl or 0- Nyhdakd t hyl am no) nmet hyl ] - 1H- benzi m dazol -

6- yI P-7-(2- fluorophenyl) 5H pyri m do[ 5, 4-d]

[ 2] benzazepi n-2-am ne 1-528:

[0927¢| Or 0-The teinfdunas @ﬂh@gﬁéhe)m drventorcan be prepared by methods known
(et hyl am nQ) pet h ] benzothla

toong of Wmam F i85 the a5 andy of Beeiaiesp taihe mw%lé rougesgsgtforth in

S&eﬁbsi DR Omd- 3(b3106r Cﬂ)lfe| df oF it Bij1 ) tNe {art will recogmze that variations in
"[S)Lr I arr_i Iy 1 enzi m dazol - rX

repe 8943?{9&5&85 Py Hj‘ Tt%rﬁg\f? VSR FHES RSt 2nd sgstion

teﬁrp@’bltﬂé,ﬁniyt(e&goﬁsikﬂe fdr eadhayip Frerydcriofd-described below. Alternate synthetic
Jﬁ% no) nmet hyl]-1, 3-

gk ge cﬂos% ?/I ) - 5H pyri ni do[ 5, 4- d]

[0&,@*}3e nz a 61’3|e61 4‘:}%’”15 a goegira?’synth\/@c foute f/oéL I%r%gargtlon of compounds of

/ USZO
fo@m@al(D maherkir{ &ch bngsmardyB Is-aNloptionally substituted phenyl ring. One of

or? r%&nq(llllq% r;c]ﬁl%aor? 2{(:1%92%%% creggx%écgr)ﬁﬁg%dg r?]f %)émulf Qé\ﬂwrein one or

b&@h G‘l}hﬂg‘sm and( lﬂ;sﬁ»-thﬂalr fHautphél]fyﬂ] eqnyibe) prépair &t hy( Brobtechnaieptuysl tp that
‘3 1_51?4 in. Sﬁhe)mreel m?p]prﬁprfalteusg}eé% nechfytﬁ\ﬁ keé(?ie 6§/arrtimrﬁ ga tf:réal n Iéﬁethod G.

benza
55 or o e gt o ARG RE g e o ssonin >
oty lof the f@mulren@et Sthazol )- }ﬁvey]beehdsstdnppd vl Y afebt durdbers 3,947,585,
1 93

D RS BTl M st somre R SRR B o

pyl'ﬁrﬂLdB[-Sel]-tﬂmqmrmazﬁpmes lacklng aRing C substltuent also are known and have been

d%/fl alzfgn o% 1?1'1%) %a}eng num| ers z}/ &18%5? Sl KE é49 Sg’l y(l_"c)mpoungs OQRE present

ingeft®nClokonie-1k) (v@néh idtlf1leiBing -(p beerhyel prefmirbdimynthe feattoyvdf mi d

c031l[.p£a‘8unds %ﬁﬁnﬁ%? V]Wlthlelf}t 2 heterﬁyxiyl %%ar% ?e)s, sd 111ustrate8 in Scheme 1.
[0126] In one enbodi nent, the invention relates to a
compound sel ect ed fromthe group consisting of: 1-52:
4-19-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4,
5-e] azepin-2-
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yl am no] - benzoi ¢ acid 1-135:

4-[19-Chl oro-7-(2, 6-di fl uoro-phenyl)-5H benzo[c] pyrimd
wmpehsAt®lazepi n-2- yl am no] - benzoic acid 1- 174PCHU$2005/016445

[ 9- Chl oro-7-(2-chl oro-6-fl uorophenyl)-5H pyri m do-

[5,4-d][ 2] benzazepi n-2-yl ] am no} benzoic acid 1-175:

9-Chl oro-7-(2, 6-di fl uorophenyl)-N{4-[(3,5-di nethyl pip

erazin-1- yl)carbonyl]phenyl }-5H pyrim do[ 5, 4-d]

[-2] benzazepi n-2-ami ne 1-177:

9-Chl oro-N-{4-[ (3, 5-di net hyl pi perazi n-1- yI ) car bonyl ] ph

sfng ‘f\b)l 7- @mﬁam&e foﬁt Tyi%%?gﬁ&#%r- %(f'l' g{};ﬂ%z%[cﬁlpﬂimlao-

enza
[ 3- (dlne?ﬁgkan1no et| din- 1- yl ] car bonyl
}phenyl) 7-(2-

- :O Method 1

nojl - phenyl ) - (4 di
1MESOd H
4-[9<Chl oro- 7- (2-f | uor o- 6- net hoxy- phenyl ) - 5H—benz.o[c]

pyr i ki do[ 4, 5- e] azepi n-2-yl*Ani no] - benzoi ¢ acid 1™191;
{4-19-Chloro-7-(2, 6-di fl uoro-phenyl)-5H benzo[ c] pyri m
do[ 4, 5- e] azepi n- 2-yl am no] - phenyl Method K
}-(3(S)-nethyl -pi perazin-1-yl)-nmethanone 1-196: or
(3- Am pyrrolidin-1-yl)-{4-[9-chloro-7-(2,6-diff Wetted L
- phen S5H benzo[ c] pyrim do[ 4, 5- €]

azepith- 2- yl ani ng@henyl } - nmet hanone - 134 WO
039 PCT 005/ 0160445 1-197: o)
Al or o- ,#(2 6- di f| uojo- eyl ) - 5H- benzol[ c] py

s “ e

<R hyl gl no- pyrro A -yl ) gﬁﬁ‘%%e 1- I N
- Chl or0- 7- (2-f | uor o- 6{ et hoxy- phenyl ) - 5H-benz[c]
s do[ 4, Metkqd @zepi n- 2= ami no] - phenyl

}- et hyl yrrolidg 1-yl)- nethanone 1-22
9-chl oro- 7- %%Ldoé)fluorop enyl)-N-(4-{

[4 thyl a peridin-1- yl]carbonyl
é‘hyl) Sprl)é)grcl}d% do[ 5, 4-¥] [ 2] benzazepi n-2-am nelV

1 232
9 chl oro-7- (2-fl uoro-6-net hoxyphenyl )-N-{4-[(3-nethylp

erazin car bonyl ] phenyl }-5H pyrim do[5, 4-d
[OF beﬁlzaﬂ\écﬁgw?s or&}ﬁe?%i ]egl_sggémm%—substl%}/tecll diaryl etones of formula i)

ard kABW R Zxén%»l@ry@ Aiths@r BRandes hretebdibdd B t(wgﬁkem(}kl@én(%ﬂ)rersmn
azetidin-1- vyl ]carbonyl }phe ) -5H pyrimdo[ 5, 4-d]

of[ (Q]tg g}qzmbﬁptgteg iiangl ketope gf fo¥mula (ii) can be accomplished by
ddz&h @600 ind Anihb BT Rk MRHREHAN B ¥kamptfied il Method G.

[ 3- (et hyl am no) azet i di n-
Compound (ii1) can be prepared from (ii) by cross-coupling of the aryl iodide with a

protected propargyl amine, according to Method I. In Scheme 1, an iodo-substituted diaryl
ketone is coupled with N-Boc-propargylamine, but those of ordinary skill in the art will
recognize that other halogen-substituted diaryl ketones and other protected
propargylamines may be used. Additionally, a variety of catalysts, bases, solvents and
temperatures may be employed for the cross-coupling reaction. For compounds wherein
Ring B is other than phenyl, the preparation of (iii) may alternatively be accomplished by
Method J, in which the Weinreb amide of a 2-iodobenzoic acid is coupled with N-Boc-
propargylamine, followed by a lithiated Ring B.
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1-yl ] carbonyl }phenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n- 2-am ne 1-240:
WORq04A 11039 am nopyrrolidin-1-yl)carbonyl ] phenyl peDusioh®o16445
0-7-(2-fluoro-6- nethoxyphenyl)-5H pyrimdo[5, 4-d]
[ 2] benzazepi n- 2-am ne 1-241
N-(4-[ (4-am nopi peridin-1-yl)carbonyl ] phenyl }-9-chloro
-7-(2-fluoro-6- nethoxyphenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n- 2-am ne 1-242:
9-chl oro-7-(2-fluoro-6-net hoxyphenyl)-N-(4-{
[({1§T] (et hﬁtéﬁ%&%%d@&éﬁ & iﬂa t&f ?l chi BE SRMH by sequential treatment

henyl ) -5F+§#r|n1do benzazepi n: 2 am ne
t

wﬁﬁmwrgﬂaﬁp é-Hf-l( waar@mr@J%Nrﬁelsmsawﬁénlynynwc(md{ng to
I\/fe't)l‘lo(i@tﬁwrﬁemv ?I (Fﬁll)p:glrl bgéorﬁvirle[dytl)k&% Méntlal treatment with aqueous

enyl) m'do[ 5, 4-d pi n-2-am ne
ﬂ) /Pgxane and sodlum carbonate, according to Method L. Those of ordinary skill in the

axwmr&&gmmmaa %fkkgésrlaljrbé’f;)?cﬁ%@ W'a]venggwf bthér &J&hg h&ds, such

["uor o- oxyphen rimd %
ag t21 ngqzq:zl@ mlqﬁ and gyfurie agd. Zggdltlonally, a varlety of basic condltlons can

p%ncdaé e eze@r(eamﬁledaoﬁh aaraehenyl ) - N-(4-{
[ 3- (di met hyl am no) pi peridin-1- yl]carbonyl

[0}1@% igyl ) "I(Si&tmﬁﬂdﬂldﬁbﬁa & Mhlrﬁeﬂﬂ@ﬁﬁm |dﬂn&h§lr§h&§l in various
sqlvn&ﬂnéraévwoclz lesoRsr At HEp AR | ammloll iyt heqopyersion of
(ib)2b b8 R BT &Rk Br 80 °C. The conversmn of (v) to the pyrimido compound (IIa) is

2-yl an1no)benzo¥ - N- met hy P per azi ne- 2- car boxam de
acromyplshed by treatmen with an aryl or he eroaryl guanidine. The reaction may be

pé\lf({rﬂfea(n S@Fhi rr@&ﬂnbﬂhﬁ‘xt&fe)ébﬁtﬁﬁir{%qﬂ)y hi argt 6dH R ORI Aidine,
}-9- chloro 7- 6 difl uorophenyl) -5HH%JW m do[ 5, 4-

ar[tdZITI %ﬁltsgg@ﬁylﬁtl‘glag?ﬁi%@ DME yggmicrowave irradiation, according to Method Q.

AfleGBi QI the-1htéer GEHAEOMBy bd pRfoRELMthe plekdnde &f potassium carbonate
[3-(neth Ian1no) peridin-1- yl]carbonyl

m}fﬁﬂ%?ﬂ% 3t ml Wffﬁv@mbéetma? [ 2] benzazepi n- 2- ami ne

l%ﬁc hI: or &2 ?Olf‘ezerebqﬂlméf&a PEPREANYN Pt Gla) iy Alsradfs e
a&ca&pgﬂ@abse Plefhod-SY In vit@) Renz @hted Mtk RiepHiodhIBEd¢ho
-carno

K7 AL B gfﬂyap*z(iiél SFBERin2y} amging | Gongrsinngf hemige i the
o SHARRYibdids, Houd@wdluync&sz[;éowbhdk witR]ahRRZGEARInGnethyh hffords

am no é%%%nEthéhgl 1% %gm&y}SS WD 2005/ 111039

9-chloro-7-(2,6-difluorophenyl)-N(4-{ [3-nethyl-3
(et hyl am no) pyrrolidin-I-yl]carbonyl

) phenyl ) -5H pyri m do[ 5, 4- d] [2] benzazepi n-2-am ne
1-396: 4-amno-I-(2-chloro-4-{
[9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4- d]

[ 2] benzazepi n- 2-yl ] am no} benzoyl ) - N-net hyl pi peri di ne-4
- carboxam de [0127] The conpounds of the present

i nvention can be prepared by nethods' known to one of
ordinary skill in the art and/or by reference to the
synthetic routes set forth in
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Schenes 1, 2, and 3 below. One of ordinary skill in
the art will recognize that variations in reaction
w@oonditiioams, including variations in solvent, PEHRUSIWT016445

catal ysts, and reaction tenperature, nay be possible

for each of the reactions described below Alternate
synthetic routes also are possible. [0128] Schene 1
depicts a general synthetic route for preparation of
conmpounds of forrmula (1) wherein each of rings A and
Bis an optionally substituted phenyl ring. One of

sﬁ{em&ar y C,Selﬁ%lak rd.urt]e lltopﬁ"l %?L% 1L l)f %ﬁhsa&ﬁoot B o?@f tain

COITpOUﬂd or mu erern one or ri ngs

A and B is other than phenyl can be prepared by a
route anal ogous to that utlined in Schene 1, bﬁ/@

poprl at e®€Bllecti o he ket otep arti ng mat

thod -6—F6229] Nf or—the—ynt heS| S N
mej hyl ani nonet hyl ene- be éﬁ] azep(n)5- e
fornmula v (see Scheme 1) h&Ve beeyndEScri be
pat ent nunbers 3,947, 585HC4 022 gQ1 and 4, 028, vil

Met hods for the conversion of ¢BhMpodHds of fornula v
to pyrimdo[5,4-d] [2]benzazepines |acking a Rijng C
substituent also are known and have been descrijoeseps
e.g., in U S patent nunbers 4,318,854 and 4, 547, 581.
Conmpounds of the present invention (fornula Ha)

whi ch i ude Ring C, can be prepared by the reaction

of coifp ds of fornmula v wit yl or heteroaryl
guanin as illustratedH gme 1. -136%,@
2005&1139 PgT/ 982005/ Ol@AA5 Chene 1 Genera’(

forl thi synt heSPs N Step 4

(DAY (7- mb%yrim‘m}-—‘r& '
aceppn-2-yl)-amnes NH2 NHSoc A O Met hod
2TNod 1,y O B and opti onal Y Bor B Method HY

Bthod J 1 ii iii Method ® I\/lethod L HNNHNO

ix

2 O i H2N NH G N Met hod Met hod Q

[0134] Scheme 2 depicts a general synthetic route for preparation of compounds of
formula (A-1) wherein Ring A is an optionally substituted 5- or 6-membered aryl,
heteroaryl, or heterocyclyl ring, Ring B is an optionally substituted aryl, heterocyclyl,
cycloaliphatic, or heteroaryl ring, and Ring C is a substituted or unsubstituted aryl,
heteroaryl, heterocyclyl, or cycloaliphatic ring.

[0135] Methods for the synthesis of heterocyclic-substituted B-ketonitriles of formula
(vi) are known and described in the literature e.g., Katritzky et al, JOC (2003), 68(12), 4932-
4934 and Bergman et al, Synthesis (2004), 16, 2760-2765. Treatment of compounds (vi) with
N,N-dimethylformamide dimethyl acetal in various solvents and at various temperatures
affords intermediate enaminone (vii). Methods for the synthesis of intermediate

enaminones of formula (vii) have been further described in PCT Int. Appl. WO 00/78731.

[0136] The preparation of cyanopyrimidine (viii) may be accomplished by treatment
of enaminone (vii) with a mono-substituted guanidine, as shown in Step 2. The reaction
may be performed by refluxing a reaction mixture containing (vii) and a guanidine in
ethanol in the presencevof potassium carbonate. Methods for the synthesis of intermediate

pyrimidines of formula (viii) have been further described in PCT Int. Appl. WO 00/78731.
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Bor BB Mthod Ror Ha Method Sv iv [0130] Methods

for the synthesis of am no-substituted diaryl ketones
wobkookormed a (i) are known, and exenpl ary syntpPeL/U82005/016445

procedures are described in the Exanpl es. Conversion

of (i) to the iodo-substituted diaryl ketone of

formula (ii) can be acconplished by diazotization of

the ami ne and i odi de displacenment, as exenplified in

Met hod G Conpound (iii) can be prepared from (ii) by

cross-coupling of the aryl iodide with a protected

par gyl
B oo, eaat P R A gt F T hagfe eyt GRRERR I oy
hyMs&gepatirdp afregyh%men'é a ntﬂtﬁl cathlystefopexapipd lhaa\ey nigkgl] 4s degrribed by
thé#g%t ar tArW' (Ijilem $0E 8! g&i—%@ éga}%ltgjf\ l)h ﬁleth%@ b& Uatrﬁgd out
aryl” ket ones and ot rot ect ed propar gyl ani nes

wnfhy rdaicing @gent Aakthiab LOYIHI, hs/desaibed by Thyrkaff e€di Biboys tésMed. Chem.

bases, salven tenperatures may be enpl oyed for
h¥%61®?@§8]c 8%?%ﬁ§ ‘reaction. For conpounds wherein

O] o't oY FORR BB S AR AP D 6 SRRCRGHeS by fgeioh of 0
wilbh bﬁ? Bcidl BidoN¥d intiedprasehateof atbage, @rdliedabiedy ovith @aitsbxykic acid in the

pr|eF Flf gf%ec\ému]é%‘]r}%\rléa%%gt A@gl%’lg ?V\%Yafglf%‘%f f(ifvo léteg ¥\Et‘1j\e Qgsned compound

of RerhA LSO DRy hbadEDwith Q&)&Jddesyc&pﬁw&eagmmh ss pymosfhidric hcid,
€ e*fect tial h

pl}f@})liqu%/pem?(p()u? g H}e }gca? & 8?? orlg; ﬁ)aych‘leorlcw,s or phosphtorus

odiciNotldé AdVpeidretehy| am ne, according to Method K
Alternatively, (iii) can be converted to (iv) by
sequential treatnment with aqueous HC /di oxane and
sodi um car bonate, according to Method L. Those of
ordinary skill inthe art will recognize that aryl
al kynes can be hydrated with a variety of other strong
acids, such as trifluoroacetic acid and sulfuric
acid. Additionally, a variety of basic conditions can
pronote the azepine imne bond formation. [0132]
Treatment of (iv) with N, N-di met hyl f or mam de di net hyl
acetal in various solvents and at various
tenperatures affords (v). Exanple 11 illustrates the
conversion of (iv) to (v) in toluene at 80 C. The
conversion of (v) to the pyrim do conpound (Ha) is
acconpl i shed by treatment with an aryl or heteroaryl
guani di ne. The reaction may be perforned by
submtting a reaction m xture containing (v), an aryl
or heteroaryl guanidine, and
N, N-di i sopropyl ethyl am ne in DVF to m crowave
irradi ation, according to Method Q Alternatively,
the latter reaction nay be perforned in the presence
of potassi um carbonate
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in refluxing ethanol, according to Method R [0133] In
sone enbodi nents, preparation of (Ha) nmay

wa@bdoenn@se vel y be acconplished by Method S, ipPCTISDNS/016445
(v) is first treated with guani dine hydrochloride to
forma 5H benzo[c] pyrim do[ 4, 5- e] azepi n-2-yl am ne.
Conversion of the amne to the correspondi ng iodide,
foll owed by cross-coupling with a heteroaryl am ne
then affords conmpound (Ha), in which Ring Cis

heteroaryl. - 138 WD 2005/111039 PCT/ US2005/ 016445

2. I | ds
é&q&o@r&wl%l fv@ rou&g%éqlé% sgrﬁut elg% gYJH\p(ﬁt%d§ onor&ﬁﬂRﬁUI'?
10- N gqe N—CHS HN vii H3C CN Vighdp 2 H2N~NH

St ep Ni- 5 _BI-_BL,St \G
i X A—l x N mﬂ/sé 2 depi c@a}(;‘\/\coz'—'

gener aI ?/nt hetic route for goreparati on of conpoun

of formula (A-1) wherein Rkilg A is an optionally xiv
substituted 5- or 6-nenbered aryl, heteroaryl, o
heterocyclyl ring, Ring Bis an optionally substitut g‘d
aryl, heterocyclyl, cycloaliphatic, or heteroaryl

ring, and Ring Cis a substituted or unsubstitute

aryl, eteroaryl, heterocyclyl, or cycloaliphati
ring. 35] Met hods for the synthgsis of
het@ocyclic-substituted R-keQoniiNiles of fornula
(vi) yane known afttPdescribed rPrithe |it¥fRture e. g

Kat Nt 2ky et al, JOC (2003 ,A\esg\le) 4932- 4934 (gid

N

Borgfrah et al, Synfopsis (20037716, 2760-2765. NH
Ty &dt t of compounds (Vi) wia h o) v
N, N df et hyl f mge di met hyl ac&al in various

x6ipl vEnts and a® various tenperatures affords
i ntegnmedi ate enam none (vii). Methods for the
syntbesi Segd i Nternediate

H >\ Step 7
7N
N \
\ A-1
AN xiii
Ci
[0139] Scheme 3 depicts another general synthetic route for preparation of

compounds of formula (A-1) wherein Ring A is an optionally substituted 5- or 6-membered
aryl, heteroaryl, or heterocyclyl ring, Ring B is an optionally substituted aryl, heterocyclyl,
cycloaliphatic, or heteroaryl ring, and Ring C is a substituted or unsubstituted aryl,

heteroaryl, heterocyclyl, or cycloaliphatic ring.

[0140] Methods for the synthesis of heterocyclic-substituted carboxylic acids of
formula (xii) are well-known and are widely described in the literature. Condensation of
compound (xii) with a B-alanine ester affords amide (xiii). Methods for the synthesis of

intermediate amides of formula (xiii) have been further described in the literature, e.g.,
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enam nones of formula (vii) have been further

described in PCT Int. Appl. WO 00/78731. [0136] The
w@e@par@mse on of cyanopyrimdine (viii) may be PCT/US2005/016445

acconpl i shed by treatment of enamnone (vii) with a

nono- substi tuted guani dine, as shown in Step 2. The

reaction may be perfornmed by refluxing a reaction

m xture containing (vii) and a guanidine in ethanol

i-n the presence of potassium carbonate. Methods for

the synthesis of internediate pyrimdines of formula

T e T Tt s

SqcQIRP)78RK8 (YBDWN in Step 3, conpound (viii) may be

reduced to anine_(ixéﬁgé hydrogenation in the L
[0p41dsence To¢ peepatatign olsick(kiys may borccephighed bRiaanent of ester (xiii)
withG Iﬁﬁllt'e a eoqg S@ i ap Xlkaﬁ’-‘fﬂe?a? hg&roi'ilde, efl%:, s&fﬁungi] G@ffium

Soc. 68:766-9 §1946 . Alternatively, the reduction may
hyssoxide- riixenplea of thigi transtarmatipndiavepegy dpacribestly Basteyingf ¢4

T&ﬁhé}%ﬁ%tjté?se%?26:91&‘-’62’6@%603@ al, Bioorg. & Med. Cnem
Letters 13(1 ) 2921-2924, "(2003),. [0138] Conversion

am ne " wi
BT i A GRS e i
cyslodslpisationfreagepta s exagpplapelphespharisiagid (P A agdescribed by Annoura

etGBITRANM IO A& Sb(hm 3 e 1og) esence of a coupling
reagent. Am de (xX) may then be converted to the

[odesi red aREPRYPAFALOR b rBMiAdnSs (f)) hy BY adt6RblisHed Wy tlatdhent of
cycl odehydration reagent such asggolyphogahoric aci d,
4 e

CQRRSPADI LW b N irathiar mamidte dimeiyiccaial dhe graciqprie

PR BT VaiiBus Qv BARRROVHDUs RXypeRinakd de/ tin(1V)
chloride. - 140 WD 2005/111039 PCT/ US2005/ 016445

[oBghene 3 -ThA#)I' h@bh Mﬁpfr%ﬂﬁoiz@%inbh@(ﬁﬁ)’&ﬁ‘ﬁﬁé &cdthplished by
conpounds of formula (A-1) Al . t%? 1 H Step 2 H CO2H

treatmpntgf enamipesgertxyl) with pmanepsppstigyted gyaniding. j Theppagtiag By ke

p&efdRmed 6 MRk @Reaetibn NRturst&Raiftin® (kvifMAd a guanidine in an alcoholic

solvent in the presence of potassium carbonate.

[0145] Conversion of pyrimidinoazepinone (xvii) to imidoyl chloride (xviii) may be
accomplished by reaction of (xvii) with a chlorinating reagent, typically POCl, or SOCI,.
Compound (xviii) may then be cross-coupled with an organoboronic acid using palladium
catalysis to yield azepine (xi), following the method of Nadin et al, ]. Org. Chem., 68(7), 2844-
2852 (2003).

[0146] The compounds of this invention are inhibitors of Aurora kinase. The
compounds can be assayed in vitro or in vivo for their ability to bind to and/or inhibit an
Aurora kinase. In vitro assays include assays to determine inhibition of the ability of an
Aurora kinase to phosphorylate a substrate protein or peptide. Alternate in vitro assays
quantitate the ability of the compound to bind to an Aurora kinase. Inhibitor binding may
be measured by radiolabelling the inhibitor prior to binding, isolating the inhibitor/ Aurora
kinase complex and determining the amount of radiolabel bound. Alternatively, inhibitor
binding may be determined by running a competition experiment in which new inhibitors
are incubated with Aurora kinase bound to a known radioligand. The compounds also can

be assayed for their ability to affect cellular or physiological functions mediated by Aurora
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AANHHONHAXvi Oxvi i xvw OH2ZN NHil- Step 6 C

CHNN NN Step 7 NANA1 Nxviii G B [0139]
wedvemel030 depi cts anot her general synthetic roRPtEBUSDINS/016445

preparation of conpounds of forrmula (A-1) wherein

Ring Ais an optionally substituted 5- or 6-nenbered

aryl, heteroaryl, or heterocyclyl ring, Ring Bis an

optionally substituted aryl, heterocyclyl,

cycl oal i phatic, or heteroaryl ring, and Ring Cis a

substituted or unsubstituted aryl, heteroaryl,

kilﬂ%e%ﬂ@\ﬁ%'c N IXes Ir R e&Hs BRkd Rk ark 'd@&rlbécg%‘*ﬂu E)&@Ip'&@ qﬁd/ or are

for the synt s of heterocyclic-substituted
ket ate acids of fornula (xii) are well-known and
are widely described in the literature. Condensation

[@37] c OWPQH &%tﬁ&'abﬂecmﬂeﬁ'f&eﬂtﬁe ﬂlv@;ﬂid’ﬁﬁ:r@vﬁ&ééra Aéth&d @8 inhibiting
(xiii). Methods for the synthesis

&ufﬁréklﬁéﬁlaa%tyaﬂ?aék IPPEIRHIINERCEBE 3 §9) llw&shsggmnon of Aurora

kinbdelih @dsir6le ah bR A6hrdrA kinh& ihhibR&radt Wreul QD0 In someleddbod\ents, the
2005/111039 PCT/ US2005/ 016445 Portevin et al,
Qg%lﬁnémes of the Aurora

Apera KRasgipHbifsiRteraets with g9 yedyseshoagtixity
kﬁlase'\ﬂ&ﬁ fn tBd celll In sbmel JiHr@Mb6HGRENts, the Aurord Rin@de: idi8Bid interacts

98 1] The ation of acid (Xi
Wb Bt Rt by e et BePe SRF p e R gel Incerain
pefdrist enbadia@us, $6 Auikdra Rirdée iAhibAadrikkalettivieBt ifhibity/aeoxiroi@ kinase

e.qg., sodiumor lithium hydroxide. Exanples of this
e%ygﬁé?gPﬁﬁlFi on have been described by Portevin et al,

Tetrahedron Letters, 44(52):9263-9265 (2003) [0142]
[0T#ftpound Preferablynthy ntedwd)acddrdiegi td thisazpqet ofdli ionentior ¢yuskyan
2 f.
ST I e Y BL ORI gl e See ok o
prtifenatioa” isesedatio defige am Mlblity oh alh_eﬁltbehosof:%”@(rgl)a kdria@e tb@nhibit cell

%14‘9%?68 rrpggg,gg] 13%3&5&&% Qstc!og%fagfd 5 BARLBONE ctg?wlt% iR

treat nent npounds
inkiititor | v asagasinenth palldarolifermipmgan t@e*@étdﬁlby cqping selistusimg a cell

cSlBYer lB?by an assay of cell viability, e.g., an MTT, XTT, or WST assay. Where the cells are
in a solid growth (e.g., a solid tumor or organ), such an assessment of cell proliferation can
be made by measuring the growth, e.g., with calipers, and comparing the size of the growth

of contacted cells with non-contacted cells.

[0149] Preferably, the growth of cells contacted with the inhibitor is retarded by at
least about 50% as compared to growth of non-contacted cells. In various embodiments, cell
proliferation of contacted cells is inhibited by at least about 75%, at least about 90%, or at
least about 95% as compared to non-contacted cells. In some embodiments, the phrase
"inhibiting cell proliferation” includes a reduction in the number of contacted cells, as
compare to non-contacted cells. Thus, an inhibitor of Aurora kinase that inhibits cell
proliferation in a contacted cell may induce the contacted cell to undergo growth
retardation, to undergo growth arrest, to undergo programmed cell death (i.e., apoptosis), or

to undergo necrotic cell death.

[0150] In another aspect, the invention provides a pharmaceutical composition
comprising a compound of formula (I) as defined above, or a pharmaceutically acceptable

salt thereof, and a pharmaceutically acceptable carrier.
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performed in various solvents and at various

tenperatures. [0144] The preparation of

wE@osmwsnoazepi none (xvii) may be acconpl i shepichys2005/016445
treatment of enam none (xvi) with a nono-substituted
guani di ne. The reaction may be performed by refl uxing
a reaction mxture containing (xvi) and a guanidine in
an al coholic solvent in the presence of potassium
carbonate. [0145] Conversion of pyrim di noazepi none
(xvii) to imdoyl chloride (xviii) nmay be

(03§ ormiflp‘mﬁdac%cm@ Oéﬁabl@;aué ithé }oxﬁwu!adaoﬁhé QbR RY
reagent pically 13 or ound (xviii)

Uiy ﬂm@ﬂsebtem@%%%ns(:@a ﬁlﬁ@rqﬁﬁrﬁwafﬁ @rlg%h BB AT BN Ry Qgganic

adi®d 9 vRGk ] Bt RwESHsalaH S, Qee\’b gl Qergz 8l r}em(zm )5,:1 66:1-19
follow ng the nethod of Nadi

(léﬁ() nd Rogugton: e Sciqnogpyd Pracig m!é‘ymwe 2% r%o@fhd‘s Gsnnatr?n s
LipBieott WolliaAL & wikihdb@r s of Aurora kinase. The
conpounds can be assayed in vitro or in vivo for their

(0a®dl i t Woh®minBdxdrRplad WHsQiabldHeldddditRin sakih@hide thk RS Ring:

In vitro assays include assa¥§ to determ.ne i nhibition
agstate, AAPAB alswe'@fspaaﬁte hereatte brEARS BHltogatgrRiniRtsy hHtEREs gtrate,
cahilotdte L EmPhd bRl dha® cyRRPEMERprdYidiRitd) aigﬁlcbﬁbtélldbﬂ&ylsulfate

ssa ntita he ab|I|t of t e (0] o bi n
el R o S e eI s PO BIRETRY, RS hepranoate,
héVRASHH, Bﬁdtbykﬂbr&kﬂﬁ by drbBdohidg hjr(hﬁlotlfdél ®hj?ditbxyféfhaﬁésutf6nate, lactate,

ndi n Iatln Lnhi bitor/ ror
glSA e R Br T TRE UG SH e i Bleapgost pectnate,
p&l@mlfhﬂia 3-pheeil-padpictetey piciatd) pivhla@y propionalie xgicdizate, letrate,
conpetition experinent in

ﬁWﬁV%ﬁt ghgb%ﬁpgﬁ?g?ﬁgm're |ncubated with Aurora kinase
(ﬁ gult n(s)é/\%’]qﬁirxtﬂ)%l SQL lﬁqklge, twcl)thg Qﬁ?a%ge,ldﬁsmrﬁé) grn%e?l%, alkali

e assaye eir a
mptay silts|soch atsabdrﬁmmtdl pmmssmmdsalast eldlaling eAuth oretal salty ARch d0alcium

r%cp 191?% F.}!.Q‘ussgl’c%:> %’T 310(8'? %1 l?a €s; suchlapé%gcl e&%ll\o{x!n%ﬁétl\hl%?e%}%}f%

Se ac res’are
glExamipé, ¢dubphaitioe, etryéene Idraowne ethandiagniae tand [cBdi#ig] anidrsalts with amino

acq&] tuhheas a glg%%tl?'%}u{] GLE goofrxgtlri o%&%&rﬁé@ nc%}n%::auxpcis o Ifoqgﬁllaa(V)

w@téﬂein Rlﬁ@(rﬁsr dubbtitgted m&aco M ghag be Gdrinuildteddsi tﬁd’lcolrﬂébpcﬁkitrig&ﬁdlum
of Aurora kinase is deS|red wi th an Aurora kinase
sﬁﬁhlbltor of formula (1). In sone enbodi ments, the
roraﬁ& ase inhibitor jnteracts

th and redyces the

P esoae T GRRNE S A F B R RSS & g ggerts s
lower bR Hagitids, such aSRBTYD e, peiphD ahd Bty Ischidride, bAbihiegland iodides;

Kjnase. i nhihito tera W th and reduces the, . .
STl gpetasilape PHERREYT atharad BrrCatERS, iepiy hatides
saches dejyl laukyl, Iﬁﬁrﬁsttyilaﬂd steast eﬂasreiés enmdnﬁrdlbmfdlsqhdém eralkyl halides,
SLKU raso ié%nz g 594 energ}rl” %n%ﬁessa{enﬁeo er a¥etr6>g E]‘é?olbgle P5 ?15 r51ble
pkhednm@hbﬂdauﬁ@m&ﬁng to this aspect of the |nvent|on

causes an
[0155] The term "pharmaceutically acceptable carrier” is used herein to refer to a

material that is compatible with a recipient subject, preferably a mammal, more preferably a
human, and is suitable for delivering an active agent to the target site without terminating
the activity of the agent. The toxicity or adverse effects, if any, associated with the carrier
preferably are commensurate with a reasonable risk /benefit ratio for the intended use of the

active agent.
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inhibition of cell proliferation of the contacted

cells. The phrase "inhibiting cell proliferation" is
waised1iw3gdenote an ability of an inhibitor of RUT/USB05/016445
ki nase to inhibit cell nunber or cell growth in

contacted cells as conpared to cells not contacted

with the inhibitor. An assessnent of cel

proliferation can be made by counting cells using a

cell counter or by an assay of cell viability, e.qg.,

an MIT, XTT, or WST assay. Wiere the cells are in a

(034! d gﬁ@]\[m:ﬂmggeugcal cﬁnli%gido% LU4RD [anthoQJcQ@Bé max%&fg@ux%ﬁ by
assessnen feration can be nade
methedewekh knawreingheodt wchés gpnventionil gramylysgsmixig dlssolvmg/
PR 581k Br Qhuib BWstls, MhorEUMRE (R BlibAs may b
¢ ng%gcéﬂ?%cﬁidrceu ﬁﬁn§% 149] SPré?%rably th ﬁ&% ey e
Pepdygadin wn%#@rsnse@ﬁpé@g awmﬁe@wrf%@taltqwrmafwlar% powders,
u{cﬁtﬁﬁffgm%@z@d/ne@t rotalr? @%Ed Qibs?kﬂy RLPRY deR! mﬁ&rﬁgoﬁscbogfd@}@{ Bblets,

of non-contacted cel n-vari ous enbodi nments, I
CIpEIRY. P)éfluatﬁuBHOS&Prl%H‘Ieé%Qf@cF“E:‘éPP%Sf plixissMpRsBigTs %w%&lons

Fb@aditioad Y ogt%@allﬁéor{tﬁﬂ%blﬁmytp}ﬂgg)/dlfl@r% safacth®9 Bloavailability
about 95% as. conpared to non contacted cells. In sone

MOAISER ARE 5P B D mf*h@ﬂﬁﬁthsgee . nh| biting cell

00 ﬁl [ f?éatl on" cI u uct i oncl h@ number of luti
[t ac ?f”@éﬂt@a %F§‘ a&?ﬁ%ﬁ% % Brepgd apfqud pusgensing gt solutions
udihgls ;quaa sutthashbiitaiot Dritélifopdreoik iva s entaluaholj amdi ddinbages of

R T RN N TN TR L ———
belnitied ger @xlcmphreﬂﬂefae sdlrmrﬁstratmd eiugpjenpibogmammm eild, such as but
%ehnqued(tf @f%‘tﬂt oﬁ nsg%iaxrr]r})et Sl)e?ottggseeé ?11 UC?)WG& n\(/i (E‘Onl?’ L3 E Sﬁspce%lon
pEpanatickesan alsd enniEc eds¢rs obfhtty mcnqha(mm asoathyl oteater lsqqmlgyl anyristate,
fa%ﬁ p%eroéesf 8{1 DA, atgcl %at Clg ga%] cﬂeg B ug%en§109 for%nulatlons may

cce
i lmde ahalmlrt, stmcalals )buanaziémmldlt@ ettanoli igopropyl bighol)i@xadecyl alcohol,

AR08 T O i, 4534 RebESREE s

pethdetiom npdroéagipore sech agmherzleml and pethielebin engwrater imapiglso bhased in
S@?Lrgf ong[,%&gg%y are derived frominorganic or organic
s an

ases. For reviews of suitable salts, see,

[d54]: - Bﬁﬁrgﬁcﬁhlcﬁbﬂ acgegta‘gnaac‘émeré@lht m%ﬁbe]-us%g in t(‘lgs%Zg])ngésnﬁjons

Rem n ton e and Practice of Pharnmac

irglycle, bugare Aot Iagieebiooion exchapsiersc VY, RILITERHS geypleklpigiin, serum
prQs sucB L9 BhmNO S inlalbufin, SXABBStaes Silth b ?lnc%pﬁﬁésdglycme,

dition saltsmcludethefollovvlng ace
SOJB‘F peiflenotatpigmrarhate, parpalaleEde Bixiyeneleatupitr agatable fatty acids,

wakeh fsQIRAdr@leclbIfidh, fsadrtas prdthlrdlsBlfaté, ididodhen hydzegERlphbate,
canphor sul fonate, cyc| opentanepropi onate

PefAgst TR BYidpeen RivvarRhaR s3slivma chloride ging ﬁ@gsu‘roﬂlsﬂak silica, magnesium
tr&ﬂf&&t@,ﬁ?cgywﬂ\ﬂ@ REIRICAB Qan@oseﬁiayéa@haﬁm@ Iy@thzllene gléfcol sodium
em su t ano exanoa ro orl de
HOAV BB HBRE %‘%%%mfrﬁm waxes, PRIyt f@mﬁﬁ%lﬁaﬁ -Rlock
pblagia] folyetifabRalvol dfdtwisnesul f onat e,

2- napht hal enesul fonate, nicotinate, oxal ate, panoate,
[pedt | NnAk&yrding to a preferred embodiment, the compositions of this invention are

formulated for pharmaceutical administration to a mammal, preferably a human being.
Such pharmaceutical compositions of the present invention may be administered orally,
parenterally, by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an

implanted reservoir. The term "parenteral” as used herein includes subcutaneous,
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persul fate, 3-phenyl-propionate, picrate, pivalate,
propi onate, succinate, tartrate, thiocyanate,
wo o®phatoes and undecanoate. [0153] Suitabl e baseCT/US2005/016445
addition salts include, wthout |imtation, amonium
salts, alkali netal salts, such as sodi um and
potassium salts, alkaline earth netal salts, such as
cal cium and magnesiumsalts, salts with organic
bases, such as dicycl ohexyl am ne, N-nethyl -
gl ucam ne, t-butylam ne, ethylene diam ne,
m%tat;%gg A DfuscARd 1rﬁx'3(%lri1pu?ar ﬁ[}g f@vhﬁ; M%Qr@ﬁ‘lﬂ%th&gﬂ ds
such as arginine, |lysine, and forth. For ‘exanple
u@r@hﬁ@uﬁdgtr ¢51cfngl(amgl| %tr{cx;}mal 1Wp@prnmf:qsw§ tgchpigues. Preferably, the
cﬁﬁgb%ﬁiohyﬁr% qdﬂ’firﬁﬁere@%ﬂy Wa\gﬁonW B}%L@Eﬁgne%ﬁsl;r PMehe formulations

correspondi ng sodi um Salts. 154] basi c
ofthe FygtinncBt ke depiatedde de glsorhwmaéa%m%leaém; wdengmding. Still
LR Hel) c@rﬁﬁ(mrﬁis @sh bel RNBRist@lldh a RRAIIH@ST thah§RteASe MBIRYuch as
ethyl, propyl, and butyl chlorlde brom'des and
a‘ﬂ‘B’d‘FSéFéggn (etﬂ &Y ygctioy)af atwror séeich as di net hyl, di et hyI
di hutyl and di anyl sulfates, |ong chain halldes ch
[0d60] decfﬂerﬂel injetghle forps pidhs Forspagitens ot YRR FR@be aqicous or

olbé@ﬁ@tﬂ@ﬁsﬁéﬁﬁoﬂ Qﬁéééi @ﬁspeﬂ&ﬁ@ﬂskﬂe{y H&&bﬂndﬁ&ed a&bk"dﬁg&& tRBAIG s
and pheneth g%ges and others. Water

g Bt By B dREr BIE o PP B B Ty agents. The
st@ﬁlb ahjereble profbbonthe ervma sﬁdﬂM iffREtable s@aﬁéryorauqemlaﬂoirm non-

K Rt DA WP G i Bt b eges P B eh i geneciol
Aren e, acoapitablepreticies ainl sohaantshhatmmy terehplayed uretm&erelenger 5
S‘ﬂ'é?‘}ﬂ aﬁ\gﬁogomc oﬁ euné%}?? i tso utllpn It ggdlggrrl %Earﬂ]ehhxet% oils Er%o;t
cmVermbmnysenplbywssa soivéntam yuspasdog mdmh Wit tl'llSlp|l13305e, any bland
leGC{ /rBaéyn eejfo rni%;lg};e Ondl r 2 y%lg'\rglgﬁ Z)ﬁég)t Qi- ggé}%c%? %gé; an(?sb L&h as
olagemi and itégly\i@dz(aﬁﬁx'aﬂtwi@a@ umlnmméymm%m;e[c@m@]as are
T
n tﬂ?a ng *:nrJ?etcil%gél %Lep?a%ﬁ'%)cgﬁ rucﬂ)%scihQ/E ﬁf(l) \t}ﬁcas{&y teekl%?ltaﬁggl tﬁelr
pakyoxy@ﬁ\y@md \@md)nsgﬂa?mjdnmoihngms ofl suspRgSiots e hlee epgtain a long-chain
I
al%&%@ Bﬁﬁgrﬁgf &gpef%xp gtgu.lh aIE gz#]rg&er}fan@ﬁg@ @‘f%l?dgtz ﬁ{: Jellglliﬂg c@%ﬁ%ﬁ%sagents
Wme coppedniyi ved ngrmrﬁ@ﬂrre&atwppéphqsntagﬂu@sally@ﬁceptable dosage forms
1rf3ﬁ1rd§r{ 16 anf g%@ﬁsﬁons bitel MRS [88%8 8 RY sudhQb 8W¥ens,
dried or spray dried powders, anorphous pomders
Spansired sther eraysifiiiegsagesty pabloa‘sa}ﬁfgbgf etnbarrce;@ ‘whichj ase gqrigpenly used
irEY b A SturEdf ipkhintice HSIBERSIpRAbEe lid; 3 bp&ﬁer dosage forms may
Formul ati ons may optionally contain lizers,
alsp bt Fsed i, thepiyrpages ahfpgnulav%s?ainpawslrw berfoa e Eor Bpgnteral

aGRHYRAbH BYHjelfior! JUEIS & byl Kol hhjektdARBS RMlib&Afusion. A unit dosage
formul ations may be prepared as |iquid suspensions or

f°§’61 fox li“t?ﬁ%"“ ey l?fgmarrwppala% o, in Sy dose contpinest | i i t ed

an wat er, an al cohol d conbi nation
[0161] Tﬁe pharmaceutical Composcl;tlons of &uaSanennng? ma)@l Le graﬁy aglrmrustered in

any orally acceptable dosage form including, but not limited to, capsules, tablets, aqueous
suspensions or solutions. In the case of tablets for oral use, carriers that are commonly used
include lactose and corn starch. Lubricating agents, such as magnesium stearate, are also
typically added. For oral administration in a capsule form, useful diluents include lactose
and dried cornstarch. When aqueous suspensions are required for oral use, the active
ingredient is combined with emulsifying and suspending agents. If desired, certain

sweetening, flavoring or coloring agents may also be added.
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these. Pharmaceutically suitable surfactants,

suspendi ng agents, or enulsifying agents, may be
w@onedifosy oral or parenteral adm nistration. PCT/US2005/016445

Suspensions may include oils, such as but not limted

to, peanut oil, sesane oil, cottonseed oil, corn oi

and olive oil. Suspension preparation may al so

contain esters of fatty acids such as ethyl ol eate,

i sopropyl myristate, fatty acid glycerides and

acetylated fatty acid glycerides. Suspension

[({1@1} tb%ﬁveﬁ‘ﬁ O;?H%%é&@ﬁnél éﬁ%sﬁm@&f‘%ﬁs ﬁ‘tﬁ/entﬁﬁtm%e

| SOpro I'cohol , hexadecyl

a@mmmmd in the gwerepéasumﬁdtqslﬁ@fw r@ma@hy\é@mor@h@ﬁ Faydg prepared
g th@ Qberlt 'wr@hta%%tﬁﬁ?e ncﬂpllrﬂt(aﬁﬁgéé!cﬁ)gk?\g W\f&ﬁ |1s) sohd at room

et rof eunT hydr ocar bons such as™ m
tererabiug buhhiquathet repialdempragtugd and therefgrcailli Iﬁelt iy @segéﬁgmdﬁ release

tHeQhr A3 Bt QBeriall SLRAE SBAL ARG Sbtkbd Al dnd pBGE @n?feﬁ@él?cols.

carriers that may be used in these conpos i ons

(0168 Ud@he PiHrm@écR AR borhp Bt of His ihRALSKRRRNESSadministered
al um na, alum num stearate, lecithin, serum proteins,

tc&»&feﬂy sEpeniaiaherihg frastsh Heamepiingldes SEas PLaTaus readly agessible

hﬁ&ﬁhfﬁpﬁ&atloﬁ' iMQLdBg disSREIGheAe he HOE, B B USN &ARIOALA] tract.
parti a

Sw@{ﬁo&eﬁ%%%gé{mmw%%ﬁ? Ere%Ereg Rrcodhutt ;Z%%g Sheesoraqns
bl ce el or SoBn (oh Be e et eisar i RAY BPfRRe jn pectl
su‘q:qiloﬁl\b;c;ry &lﬁhiumr’a(rﬂg Ksleghﬁdve)a)r inaguigbleenemi fdrmulahﬁxaﬂeplcally-
BT YRR XA P A ATy ot T Bl

C(pjﬂpqsamhyfrﬁy es formba&sl in a suitable omtment contammg the active component

t.hyl I K . .
s SBFIYCFEFI,(])% fh:ssﬂoev y o 0 d‘% ar? i e rgg?éﬂ%@ﬁlyﬁé%}ndsltﬁao? 8f the
canpruetieof tbd imwbbah umelnti¢, bnhzae ooﬂpm@dttoonmm@f oit, hiqeid petrolatum,
| el
wgg\er/rﬁ%%ol%un??%ﬁy]tegg %T%o"i‘ rPIT&'c)L}QeE}rI e%}%f ?&S’g}o%ziene cquepound
eiBulsyipp arracdwicc #lteowhpdyi the plmme¢eutltaé CEnEss#ions may be :
chHlYl?ateﬁil ﬁg SH%IQStl(‘;}g&p cpéaic'i‘t c%gwra?nu% aytlve Cgﬂf)&%\gs{slﬁége\llded or

atron spray ally,
dbﬁFd‘C@l ihpne grmpm @hmynamutmally @:neptabdmaamr@ Guitabdegapridrs include, but

p
T L LR AT o

cettmryla&@h@lu%ocwlﬁp@%m@chgnaﬂ alcphd pad water-cul ar

intra-synovial, intrasternal, intratheca
[916%)r ah Eprenhéhalmisiuse tegthararcertica! fomRoSEiPATINAY be feprawlpted As

nférohiPd ik MhsioREMNEAMES pHRAIRIsRHARI Yo salik€ or, 9m9aytas @flitions in
are admnistered orally, intravenously

isgippicup Adiysred Verﬂ?ﬁ@hrﬁo?wﬁ{ with ewszﬂeﬂut f ﬁéeS?rﬁ%té‘ﬁtsvﬁhasnay

bBEyRAESh AN h srileD 1S MHietyd &r |opﬂthalﬁtﬂ§ tisek, @h&@A i Geeudal
| ong- acti ng. ?ﬁl|| further, ounds can be

C%BPHSH}O.E}F BYE e fqgmylated in pn P’é‘(‘rﬁ%‘}t spins PEGRR ¢ neans,
d t t t
. Tre BBBb S B wRials T

n@sanmbt drantsalafont $iich cory@itidnd lrer]ﬂxypab@i aquemgso Qﬁhmques well
kgcle)v? the z f;@ba egqséhgcnail @Iﬁ%ﬁ%ﬁﬂs L Ig‘lg}§ é) I:r;]r%parecy as solutlons in saline,

employing benzyl alcohol or other suitable preservatives, absorption promoters to enhance

bioavailability, fluorocarbons, and/or other conventional solubilizing or dispersing agents.

[0167] The pharmaceutical compositions of this invention are particularly useful in

therapeutic applications relating to an Aurora kinase-mediated disorder. As used herein,
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known in the art using suitable dispersing or wetting

agents and suspendi ng agents. The sterile injectable
w@e@par@mse on may al so be a sterile injectabl e BO/US1005016445

or suspension in a non- toxic parenterally acceptable

di  uent or solvent, for exanple as a solution in

1, 3-butanediol. Anong the acceptabl e vehicles and

solvents that nay be enployed are water, Ringer's

solution and isotonic sodiumchloride solution. In

addition, sterile, fixed oils are conventionally
th%ﬂ%%hﬁé&?@oré%uﬁsé&le&ﬁ%& Id)ﬁ(%(é éﬁ f?ﬁ{‘&lés A8y Hi%%‘g%'m;isgé% of &ndition

bllwmgl osyli*ﬂraréquzed R Adincrgasedh Agtlrcgre Einpepeaxprepsien 9 activity, or

wilith Qié]uln%yﬁnrcﬁ‘@kmgée%l:tgwﬁc irfle AR Ah&rﬂilx&%frhééi@ated disorder" also
derivatives are useful “in the preparatlon of

1qcmmm1@§dera§sea§e§r congitigrgin which inhibition of Aurora kinase activity is

bERALNBARHrh kRabd/mBEERR HRARB R rsQhdI8de FHERra8Se Blb¥BrsONonBimiting
castor oil, es eC|aIIy in their pol yoxyethyl ated

expairigs @hBrol lfﬁﬁ%té’é disordesgnglifoigonis indgapeifsy Broiferpiye slisgeders,

e.§OPdoRibdls #nd m@&x&ﬂa@l eﬁ‘thn%ls g@&qaamé stank dQBrddfsSdDg I Siathitic
such as carbox thyl cellulose or simlar dispersing

“‘é@@m@ WHB%WO Feéat%ﬁiﬁefﬂe? B ebemnanetanest B eaTSt i on of
rma tapl e d f di
BHE) o Bireeraie o e on S, SRR EoABH ety » Paient having

oSatirikRef c&J_%lSpmg d€ Expafienkivpengcurrebpadiananigora lkheﬁe-medlated dlsorder.

Tgrrtlél% ! RF%%ISﬂﬁg';?g ﬁgegig‘lsérei?% n%)e;;ilgg %/{g?l {El Waglc]lerlﬁf%ab nel;l re}\gnunac B ? mote preferably
a phmmﬁralzreietrled phérynaammea;ltcaxbbéslmis ioflthe hnvtquincdw, ar@thosd foemnulated for

e forms al so the purposes of
o%ag }%vs 1 Or s@%agﬁ%u S?drrrrlérglls a%oFoPIrow yrog he ABove dosage forms
cqrediging e ﬂ&lrapeatimlly lef¢atiag aroourdpf a cqumiumd m>f dediveagorbare well

lc%gmutlsl f)(;un%g% I ntlr?er exC orrllrtn%&%o%sanld tlflelil?flo%, Welf\N%HJn tf\? gc%sggf the
form T or I'nj ection Ha

irdtaskeinesnipal haome e[’r@yﬂzﬁl.j_l}eniﬁhé\e phm@emahcg@posmon of the invention
m%g mmﬁq%g %dé’l?%? e%&othgay r;c)ﬁ/er'g?%%? Eéeglg C@%%ég% A Qwsog%é tl}er;?prenutic agent is
oneygirumeilngrmibistererbto platierits 'edh the dl&ﬁaﬁs@m In?@silthrdhrirsttse,ated'
aqueous suspensions or solutions. In the case of

(00681 et 8y ftberapeuicaliysetfectivgrapiospt ixtheant an emewHrBificigntg 63ise a
dét@&%mgge&e%gé iA96rBAireOf R iP5 CHe selvH I &l m&,régﬁageanedlated

such as nmagnesium stearate,” are al SO 16%
disgrden e amm\mfs%qr%rﬁ ikinsq lnhlalterarpfgqﬁdewad d@e%a Pffectweness of
AR Sor tRE LVEE A0S theABRLtA bf @ifle FQURS! R tht thv\hgsrder It

aqueous suspensi ons are required for oral use,

sheedd aJeo be W@&Oéﬁbat%m%wﬁowéa apfl frRAtEISD Bimen ﬁ@r agﬁ Hgarticular

pStSPRNCAPInRUSIH Svariefy destdre %cl&ﬁfﬁ%f @b Activiyeeihe Bbdidic
flavoring or coloring agents nay SO gfaqued 146
n

QPO sPioysddherers RasyorRsy s ors! heplit 6 diet of the patient, time
o dnahi@dtionelaye ofteta@em;:lalrﬁg@smbinamns Ptﬁéf}iﬂgiriehtﬂﬂ sheOteatifg S

nventi o m ni st er.ed
P Xfw&m@ﬂﬁhte é%’eflﬁfr"f %c&aaﬁlcu fisrasg 9?15% Fsﬂe<5 %www%&dmonal
t}{éfa@paﬂi@ﬁéenweﬁhﬁﬁhﬁ@ombeslt&tgﬁﬂ&luv\drtvhnt&)n&ypltaalbhﬁll be no more than
non-irr tat| exc s sol

tt{eeaﬁf?é‘?%\ ﬁtrvéo f‘OV’i‘ac‘ql& érlmr}‘%%rf%fn i C@Fﬁ?@ Flgf’ ’i‘J F"é“%fr‘f‘@g that
tHeﬁ@b&tfxc(ngnWS lthe ority dctivelagelne Rrefeiabily, the armelisasd @dditibeal therapeutic

Such, mat er i b i ncl o oa but eeswa
a%)e&&J 97(1_31 ]ﬁy g fﬁoem 65@}8% ‘éto erllaouygo% Jooot e antoun norinalﬂy presen i a
composition comprising that agent as the only therapeutically active agent.
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[0163] The pharmaceutical conpositions of this
invention may al so be adm nistered topically,
wespeaimBd y when the target of treatnment incl UPEBEUSI08EEG16445

or organs readily accessible by topical application,

i ncl udi ng di seases of the eye, the skin, or the | ower
intestinal tract. Suitable topical fornulations are
readily prepared for each of these areas or organs.

[0164] Topical application for the | ower intestina

tract may be effected in a rectal suppository

mul at i ):

A ot P RO GRS ARO NS n Bhublp By TR BATES TAtng g paien
hipengigrend rlle@frdevdpploabr %ppilqnclatg iagesyrendecof ph Atrae sigpsecediated
dRGARO S| dBh Dot 1Y SLEHirilledn pgs éﬂ%wu@n@ca Bhd or

containing t trve conponent sus or dissolved
pharmeeaaitioyl cwnp@sltmmﬂoeqhsg taGhe riventéort die resppais and
pﬁzgma ax%&eﬁ %&III‘IB&IMHS bhfe ircRAUAASe QledltbhdhidvB ¥ %Qﬁéﬁ‘aﬁl tgerapeuhc

I nclu but”are not imted to, mneral oil, liqu
onrroplutlantia pffect fipriexempletin o Patisntvitrgpylilenevegdiserder, as discussed
alﬁﬁley @P@/c% Lﬁ&b%nd%gmyﬁ[c%hﬁ)@ﬁn&%w HéNfvention are particularly

enul si wax and water. Altérnatively, the
uﬁﬁﬁ#%ﬁh@ﬁ?%%@W“%éﬁﬁ%S|t|ons may be fornulated in a

suitable |otion or crean1conta|n|ng1the active

[0 Btponent/s Used eRdele lrm "eAnsL oralesd 1 arebar Forﬂ%‘rcgarac"emed by

uidoat BB Hdigetul e B@ BR31Bh oG Aédidatd Bcel Dt alﬁblleﬁ’aatlon
carriers #$clude but are not

i
G PEoPSGR BPRRHO RIS s BQE Mol LY BERMg b, SHATHgH nesw growth at
e®@Gliesites. Wb, ternﬁ) ebheaf Yhclwdes @ ls,noRldaéd {odadid eanols and bloodborne

benzyl. al cohol and water. 016 or,. opht hal mi ¢ us
fgopss- Jﬂsr e SER R ATeoRiHS rRr &Eg} PR RUATRE Blilase,
blgbd, a0l ivassels STisaems fcamer” iftirthes @ha@miptssep primdfyusitietktastatic cancers.
sterile saline, or, preferably, as solutions in
[01%0t oni ¢, N@Hiaiting steenplestoé solldetus@kd thet,cag bé¢ freatedibyt the onethods of

reserva benzyl a
theﬁlilver\H%ré lnCl’RF? g&r;nrﬁilé a 1C C Cer%iadcﬁer Céhl’}c I‘af orectgl caréce{nbheast cancer,

1r1@lmﬂmmn<ﬂaﬂtatmaalreasmnqm$r¢stam emnﬁymbledfngrandmguedlependam and

r(r)q%errrl%pl{iepelf{gent %ic"c{s%?e cagcne?/tergrt\all g%ng wﬁgJCluFi % ‘gg %gggtgtlflctrlegaqlcell

caadnmma,sktepate@llb}ytr canasdbn@momclgdmgmgj ransorall c8llsing cancer
Sdr&k eoa%e%lapga?aﬁcﬁ eGS0 alrag?&Qrc SEARYE %@&bgﬂﬁunan

kno ceutl ca ormul ation an
cd@seerpmelpémde asprggie@ﬂwe@péhqhﬁl ergiriopasy pereqqmabsanng dsevica) r:ancer

S OARer Wt &l i RRH GnPhER]ENAY, Iuvcﬂfum%@g ah®Rks cell

pronnters t'o énhance’ bioavailabili'ty, rbons,
caasiapor obhpbeadead ved melapmagleiendoring Caétﬁerdlmslsémgmﬁgastaﬂc

n& @68 dRcrind tdh8 brilGuRBA! MRGEHE! £8! glAIPARblb @ igBiendroglioma,
this invention are particularly useful in therapeutic

agigpglidblestopranyliforme agd %ulawam%? ARENRIEE PARRITaREEE R soft
e S dregkha. AS used herein, - 147 WD 2005/111039
PCT/U82005/016445 the term " Aurora ki nase-nedi at ed

[ddiF0r der "nk&iaé beSentMirfkingd) mlzetamced iseeRsaMgiCANdnkh@N Non-
S A 230 P RS RS v,
cirBfjd My@ﬁ)gé&ﬂu@ [@k&hﬁ@ﬁmﬁﬁﬁdldduﬁgaccg [eQ ted €TVIL, arAUCOILlast phase
&E %?’e agﬁg % blglstlsc%L emia (%Li? chronic lymphocytic leukemia (CLL);
Hodgkin'’s disease (HD); non-Hodgkin’s lymphoma (NHL), including follicular lymphoma
and mantle cell lymphoma; B-cell lymphoma; T-cell lymphoma; multiple myeloma (MM);

Waldenstrom'’s macroglobulinemia; myelodysplastic syndromes (MDS), including refractory
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i ncl udes any disorder, disease or condition in which

i nhibition of Aurora kinase activity is beneficial.
wawoen a1089 nase- medi at ed di sorders include prol PEBUSI0E16445

di sorders. Non-limting exanples of proliferative

di sorders include chronic inflamuatory proliferative

di sorders, e.g., psoriasis and rheumatoid arthritis;

proliferative ocul ar disorders, e.g., diabetic

retinopathy; benign proliferative disorders, e.g.,

hemangi omas; and cancer. [0168] Preferably, the

arte IR @@l)t ﬂeﬂgctbrg at\%wlﬁ‘t eti gfdegagﬁsrlkﬁkﬁ)afrémt&Q afemia with

pati ent” havin or at ris vel o
e 456 (LAY, SheH UV ndrsealonmation (RGPS ok Mgleprmbikatied
shasrder. The term"patient”, as used herein, neans
an animal , preferably a nannal nor e preferably a

[oRs4TRN. PrRE&R &ﬁbdaﬁ}aéﬂmwﬂoh@@hn&@mgfpb&h&n& tRd int&ion is used

invention are those formul ated for oral1 |ntravenous
togreab AR AMEBIFE theReiRDserar T B2 MRserl amplifigdy Ipforee

e Rl IROSNTPILAE or @ PofitiBh BOtha irvBRERNS et GRtrbat a patient
ef fective anmpunt of a conpound of the inventio

hagng ondit Fiplf of AeHAORIBE I PEACTC B AiTPRETERESER P Fierseleaid i the
glopeesatiag oN@ldrech tdticer, bhRiag @Q’Q@r Bifeait Ranced, Qﬁs‘h&kf‘tbncer prostate
i nventj on. sonme enbodi ne LS, gharnace ﬁz th
ARG U Rﬁ“&fﬁat&fca‘t‘cﬁé Tg§FEtE PR lﬂ’ﬁﬁ}tsfth theET ‘Scsc'fﬁ“'ﬁ‘ie g the group
canBieti st bedrer Apettcbldraatie cincerParell pahabhtic,casdeeh ot her
t herapeutic agent is one normally admnistered to
[opm] i e nt s Imkdrhe ¢rhispdithaes slee Aurocdkiaist irbibifoedfitye tnvesttonds
“SRMGRI: SRR e et T8 ke d bl PR Pher b pdi R bee
nmpa%unﬁﬂntkmnaéemaebnmmy9pmnmbhedébvsmneymoﬁnaﬁnﬂmnmra

erllflfﬁﬂcﬁ%g?tnqgé &L%fqge V\#ﬁ%]?lc g nt is éalﬂg th%ﬂ% ‘A@E ‘?fg a’éﬂ‘(m%gtgreﬁltgg&%nts

or ‘nee t1veness
withéhe diteals drgonditpon befireg tgaa\‘ﬂeln ToeAurdry maanmbm of theghention

mg& bl 5 nfs? é‘d Jvﬁﬁj ﬂ#] e %‘iap;enﬁc | fipl g glelc{os?%qm 5{‘ asa

er st OO at a speci
Selpa@#t dmaﬂe fp@gi Wien dcaninsteyedymratseparkia dosagafqrmnthe\mher therapeutic

%ﬁpﬁ‘\gg béjip(ﬂﬁmgﬁ\f&{ Sﬁr?c;r){ gt thfe @zﬁk@ﬁﬁe BICJO oye aa{%ﬁmstratlon of the

ctiv peC| conpoun
Amykmeﬂegmlbltcg@ﬁﬁneamveh@mth sex, and di et of the
patient, tinme of admi nistration, rate of excretion,

[7alg conBih peirs enodimenss. thedrert kipse frhdbitor athe Hyyention is

cﬁﬂi}‘@s't&écﬁﬂa coﬁﬁﬂﬁctfoh %\llﬁ%vtﬁéﬂaﬁ%tﬁfaéérn Sel Rt SiH HRTgrSliS@AS fing of
bei ng treat ed he anmpunt  of di tional thera eutic

CYARIENE g aﬁltotmﬁapaﬂ arshigaiRqtisgarys Nagrlimiting %?WF“H%‘%? of cytotoxic

ade¥iRi sGRMHIY forhudel in BEMMA BN RitH tha A urdrh RirdSHRbitd 3t thadefltion
normal |y be adm nistered in a conmposition c§g§r|3|n

inciyde: aftﬂﬁ%eﬁ%?ﬁéﬁf iiRcluging, ¢ 8'a%apﬁ%blﬁ?1lg9m8‘abir\?e5 Aracil or
s-Ruedoaran) ucdvibein aiiunbinef cygdshihd, aRedaploperiad) elibdu@nine,

ent w || ‘ﬁnge fron1about 500 to a $(% 100% of t4%
%fg‘r%%“ﬁ’c“ I P?exﬁFee?Bﬂ‘PO‘P?fa%f “‘J&‘ ‘ﬁﬁ&éﬁ‘ HURE EEnPPPLY
ehlpabidagembtodtiecinBpoBlay, frinbleaRedblotadidiy, aaauammagan;tvmca

05/ 111039 PCT/ 05/ 016445 [0
a%?i Pﬁé?d&afgﬁ%&g VIRt R %JS angﬁstm W?fefééné %‘eg S Prgiaxel and
dédeRél} praftirund adenBtinclublliyg) 438 cbladih, cﬁtlﬁblaﬁf’l aa\oehigitigarktibiotics, -

eriencin rrence of an 0 Ki na ted
lanl(lglng, eg. actugomycm ]S LLleomyc:m rmtomycmlg clir?'amycpn aaunoru 1cam,
idarubicin, doxorubicin and pegylated liposomal doxorubicin; alkylating agents such as
melphalan, chlorambucil, busulfan, thiotepa, ifosfamide, carmustine, lomustine, semustine,

streptozocin, decarbazine, and cyclophosphamide; thalidomide and related analogs,
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di sorder. The nethod conprises the step of
adm nistering to the patient a conmpound or
w@basmeaweut i cal conposition according to the | POBOE1005016445
The conpounds and pharnaceutical conpositions of the
i nvention can be used to achieve a beneficia
therapeutic or prophylactic effect, for exanple, in a
patient with a proliferative disorder, as discussed
above. The conpounds and pharnaceuti cal conpositions
of the invention are particularly wuseful for the
. t : . Q.
T P ane CC s b g L i o MR
inpapinibmesykite asid| gelitinb; antiBediepuingludihgosd- | tragiug hunple riguieab,

- ; i tiati . date
e R R i R ST T
temezelemedst i sh new growth at ectopic sites. The term

“cancer" includes, but is not limted to, solid tunors

037 bl oodperdsethat thipdreentionbe mererfillruntesstoode he dolpadng s

pQF%a&eﬁ\dqgsti%E EXbmp1sSR4I&S for@ TRER exRREs il1GRF dtd hADR make or
bl ood, and veSsels. The term "cancer" further

tegh FpBTROTROURTS, A 3Fe ARido Re Fastraed 38 limitpgihg scopp @f thg jnvention in
afyoRay.i M ting exanples of solid tunors that can be
treated by the nethods of the invention include
pancreati c cancer; bladder cancer; colorectal cancer;
breast cancer, including netastatic breast cancer;
prostate cancer, including androgen-dependent and
andr ogen-i ndependent prostate cancer; renal cancer,

including, e.g., netastatic renal cell carcinoms;
hepat ocel | ul ar cancer; |ung cancer, including, e.g.,
non-small cell lung cancer (NSCLC),

br onchi ol oal veol ar carci noma (BAC), and adenocarci noma
of the lung; ovarian cancer, including, e.g.,
progressive epithelial or primary peritoneal cancer;
cervical cancer; gastric cancer; esophageal cancer;
head and neck cancer, including, e.g., squanous cel
carci noma of the head and neck; nel anonsg;

neur oendocri ne cancer, including netastatic

neur oendocrine tunors; brain tunors, including, e.g.,
glioma, anaplastic oligodendroglionma, adult
glioblastoma nultiforme, and adult anaplastic
astrocytomm; bone cancer; and soft tissue sarconma
[0173] In sone other enbodinents, the cancer is a
hemat ol ogi ¢ nmal i gnancy. Non- limting exanpl es of
hemat ol ogi ¢ mal i gnancy incl ude acute mnyel oid | eukem a
(AM.); chronic nyel ogenous | eukem a (CM.), including
accel erated CM. and CML bl ast phase (CM.-BP); acute
| ynphobl astic | eukemia (ALL); chronic |ynphocytic

| eukem a (CLL); Hodgkin's disease (HD); non-Hodgkin's
| ynphoma (NHL), including follicular |ynphoma and
mantl e cell |ynphoma; B-cell |ynphoma; T-cel

| ynphoma; multiple nyeloma (MM; Wl denstron s

macr ogl obul i nem a; nyel odyspl astic syndromes (NVB),
including refractory - 149 WD 2005/111039

PCT/ US2005/ 016445
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anem a (RA), refractory anema wth ringed siderblasts
(RARS), (refractory anema with excess blasts (RAEB),
w@nasRABB | n transformati on (RAEB-T); and PCT/US2005/016445
nyel oproliferative syndromes. [0174] In sone
enbodi nents, the conpound or conposition of the
invention is used to treat a cancer in which the
activity of an Aurora kinase is anplified. In sone
enbodi nents, the conpound or conposition of the
invention is used to treat a patient having or at
ri sk of devel oping or experiencing a recurrence in a
cancer sel ected fromthe EX(MBBEZonsi sting of
col orectal cancer, ovarian cancer, breast cancer,
DgfstibrsC cancer, prostate cancer, and pancreatic
cancer. I n certain enbodi nents, the cancer is selected
At@OHmM t he group cometisididig of breast cancer,
| orectal cancer, pancreatic cancer. [0175] In
Aggrre enbodi nent s, ?(%ggs lSer o éo?l ?ltgse i nhibitor of the
BbAvention is adm dvinesendn alhuminj uncti on with anot her
BJ),]her apeutic agent. . the, gl befodper apeutic agent may
al so inhibit Aurora kinaSe or ‘may operate by a
DY f erent nechani shhN-dimedlyermanidsdi ments, the ot her
ptriner apeuti ¢ agent @gighiemeeibhat is normally adm ni stered
patients wth t di sease or condition being
E{Dl%éat ed. The Aur or‘fatpl PRAGLINIPIRECEt5T5E ¢ he i nventi on
Ettyc be adm ni st er eethyliakdtatehe ot her therapeuti c agent
in a single dosage, for r as a separate dosage form
EV@en adm ni st ered %g‘é{[nﬁ?far ate dosage form the other
MelD2f apeuti ¢ agent mewyndle admini stered prior to, at
lvalL}e same tinme as, Or fﬁiﬁlaoo\ivitqgazgmrphni stration of the
urora kinase inhi%ﬁhgr ofThe @ nvent i on. [0176] In
XE6me enbodi nents, 2Bbis@anethaxyké-nigoe-subfhplyny h2Hotetrazedum-5-
invention is adm erlyixenidde innercelij unction with a
rapeuti c agent geghec Hidhe: cANgi St 13-
e eyt ot oxi ¢ agenﬁgiffgﬁﬂr@iﬂ%f;@ S R i1
Non-limting exanples of cytotoxic agents suitable

PKAOr use in conbi natAMR-dgpeislertrotaiiykinase ki nase
ppRhi bitors of the ﬁ@y@%bmkamcl ude: antinmetabolites,

(hcluding, e.g., capecitibine, | 1.abi ne, )
Tg{-llﬁl uorouracil or 82‘3-8 ?@E?’XH%WI'QU@HQB‘FWI,“’OM‘I“
f1 udar abi ne, cyt ar SFRNEMEFBapt opuri ne, t hi oguani ne,
THENt ost ati n, and metrhipidrefuaine; t opoi sonmer ase
i nhibitors, incl ud'&g{s e.g., etoposide, teniposide,
canpt ot heci n, topotecan, irinotecan, doxorubicin, -and
m@aunor ubi ci n; vi ncainwgskal oi ds, including, e.g.,
m/inCristine and vi phlastidige t axanes, including, e.g.,
aclitaxel and docetaxel; platinum agents, including,
.g., cisplatin, cBfBEPFATH, and oxaliplatin;
HRMS bi otics, inclhighB@olulodmasapbdteiryci n D,
bl eomycin, mtomycin C, adrianycin, daunorubicin,
i dar ubi ci n, doxorubicin and pegyl ated |i posonal
E~HIs1e BoMRtHOd Akds Yk ddyinfi@sia @ £ fdnSpound o P rm ARl (1) (s2k 8theme 1):
chl oranbuci |, busulfan, thiotepa, ifosfam de,

carnustine, fJranustingy senqustine, StNHE QT O oci n,
decar bazi nd ¥ osphaji de;R"' s @& and
rel ated ag, S, g Re2 b2 ReS Re3
Rb3 Re3 Rb3
1

Rcd
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- 150 WD 2005/111039 PCT/ US2005/ 016445 i ncl udi ng,
e.g., CC-5013 and CC-4047; protein tyrosine kinase
WO ndvshitosy s, including, e.g., imatinib nmesyl aper/asmos/ 016445

gefitinib; antibodies, including, e.g., trastuzumab,
rituxi mab, cetuxi mab, and bevaci zumab; m toxantrone;
dexanet hasone; predni sone; and tenozolom de. [0177]

In order that this invention be nore fully understood,
the followng preparative and testing exanples are

set forth. These exanples illustrate how to make or

(i ﬁl%ﬁnosépmn 110;(& Dﬁm Qy EQ%&QH’w%@m@H&n (Jb e construed

as fimt Nng the scope of The Tnvention In any way.

1 WO VR
[o-l;él niti %g‘grﬁ%&%l]del-{i)%%et I C acCl dggijggéé%ﬁgél ne tk—rlr:e% solution of BCI
(IM irp I EPN&S L, 8§Authaﬁhﬁﬁ6M1a2ldwm ML) BOCC. AICL (1.15¢g, 8.8
tert- buto&gcarbo N, N- d neth | for mami de  DTT
el st asided ingine PeitR f%‘ﬂﬁiﬁldéﬁ@cﬂ”é’ﬁ‘i’h‘?é%cé‘ﬂtf%f‘dééﬂlc 1@ mgnol). The

i tRGY Blrbxe@ €18 han& R Ghi&d Ry ~cetH@aN, ¥o @ity Wk hadt@land the

MIT net hyl t hi azol etetrazolium XTT
naxtsremaé(hzatﬁ‘ét%(} apd plirrgdovigorayly @ﬁﬁ%ﬁw )URAg-PRling9 539y
te%ﬁrat&%rlﬁ@ 1AL AR ek B @1% & T(3 x 50 mlﬁ The combined organic
4-1 odophenyl) - 2-(4-ni trbphenyl)-2H 5-tetrazol T o
pﬂ)r—tﬂ)n&vel’embﬂﬁvlﬂh Buithef, dtiad @esMéSOmﬁﬁadetl aRKévaporated in vacuo. The

b B BE I DY T S b g U ety Oy G G oAy PEFORs FicHe 41

td rovidé i 0N 105 G6%BY, ®1S m/z = 246 (M+H).

(2-Amino-3-methyl-phenyl)-(2-fluoro-phenyl)-methanone (1b)

[0179] In a manner similar to that described above for compound 1h, o-tolylamine

and 2-fluorobenzonitrile were converted to 1b (20% yield) MS m/z = 230 (M+H).

(2-Amino-4-fluoro-phenyl)-(2-fluoro-phenyl)-methanone (1¢c)

[0180] In a manner similar to that described above for compound 1h, 3-fluoro-
phenylamine and 2-fluorobenzonitrile were converted to 1c (25% yield) MS m/z = 234
(M+H).

(2-Amino-4-bromo-phenyl)-(2-fluoro-phenyl)-methanone (1e)

[0181] In a manner similar to that described above for compound 1h, 3-bromo-
phenylamine and 2-fluorobenzonitrile were converted to 1e (15% yield) MS m/z = 294/296
(M+H).

(2-Amino-4-methyl-phenyl)-(2-fluoro-phenyl)-methanone (1g)

[0182] In a manner similar to that described above for compound 1h, m-tolylamine

and 2-fluorobenzonitrile were converted to 1g (44% yield) MS m/z = 230 (M+H).

(2-Amino-4,5-dichloro-phenyl)-(2-fluoro-phenyl)-methanone (lad)

[0183] In a manner similar to that described above for compound 1h,
3,4-dichloroaniline and 2-fluorobenzonitrile were converted to 1ad (17% yield) MS m/z = 284
(M+H).
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THE tetrahydrofuran h hours mn mnutes nz nmass to

charge MsS mass spectrum FI RVS hi gh resol uti on nmass
wepmestiiwse Exanpl e 1: Method A for the synt hesiBCD1S2005/016445

conmpounds of fornula (i) (see Schene 1): NH2 CN NH2 O

F Rot Re5 F BCl3, AICI3 Roi Rc2 NIl + Rb2 Rc4 r Rc2

Rb2 Re5 1 Rc3 Rb3 R&G Rb3 Rc4 1 - 152 WO 2005/111039

PCT/ US2005/ 016445 ( 2- Ami no- 4- net hoxy- p

henyl ) - (2-fl uor o- phenyl ) - net hanone (1h) [0178]

3-Anisidine (1.0 g, 8.0 mvol) was added dropwi se to a

Skl do@d;-jis Io 1l Bryd-(2t 30— e]'l I tlgd%gé' ag)8-8 M., 8.8
L——ﬁ$7_’ an rous A1C13 (1.15

[0@&98 8 mlraanm%uﬁfm&tﬂandéaa@oee%weq& Joglﬂoqmﬁh by
| uorobenzonitrile (1.6 ). m xt ur
4v€@§rqpé¥an&%e @ng Hfluorgbepropiffte W@ﬁonc%ﬁ @das 82@ Yc?ld) IS m/ezMSS
Onl) was added and the mxture was heated to 80 C
d stirred vigorously for 30 min. Upon cooling to

00 a th t ed th
E@!&l@ﬁ (TG 15 e SRl af cFmEP S BT 0 | ons
wer e mashed with brine, dgnég over MySO4, flltered and
S

evafiovdued in ygcuo. The Ht§ ng_br own ,oi "
p L ety r&Q chro SiRcEa B
He; =t msg;jf% o b0 AL e
mz 246 (W

R Rb3 Ro4 Rb3 R4
(2- Am no- 3- netﬁyl phenyl ) - (2-fl uoro-phenyl) - metthanone
(1b) [0179] In a manner simlar to that described

) b (20% vi el d)

[OIY;ﬂ Ani no- 242113 g?t&grr%?erplﬁeélﬁ ﬁ (3 m{d217fr1'1m81|) 528 ngsol e)d in anhydrous THF (20
H(T-l a)ddrQi 8Qonlammesphan asd caied tb 220 °Co At skbhitlod eSisopirbpyl ma gnesium

}g ¥ E(&%g 92 gpn d ;'shslovaé addle(():{ r]tvdl am %sgsg%eg for 28)mm

€nz e wer conv e r
Z-NBtrmSZn@th)aBethal@Mlyld)s (27 g, 16.5 mmol) in THF (20 mL) was then added and the

2- Am no-4-bro phen | uor o- nmet
P O BT (o S e e P T AT P aap oo NELCL
TROR%&uk A as GARBHRb WeenIRBALHBO mL) and H,O (100 mL). The organic

portion was collected, dried over MgSQO,, filtered and evaporated in vacuo. This material

was dissolved in anhydrous CH,Cl, (80 mL). Silica gel (20.3 g) and pyridinium
chlorochromate (5.4 g, 25 mmol) were then added and the suspension was stirred at room
temperature for 3 h. The mixture was then filtered through silica gel. The filtrate was
concentrated in vacuo and the resulting residue was purified by column chromatography
(silica gel, hexanes:EtOAc, 3:2) to provide the 2-nitro-benzophenone (3.7 g, 14 mmol). The
benzophenone was dissolved in glacial acetic acid (50 mL), MeOH (50 mL) and deionized
H,O (10 mL). Iron powder (<10 micron, 1.0 g) was added with vigorous stirring and the
suspension heated to 60 °C. After 20 min, additional iron powder (2.0 g) was added and the
mixture was stirred at 60 °C for 3 h. After cooling, silica gel (12.5 g) was added and the
volatile components were removed in vacuo. The resulting powder was suspended in
EtOACc (100 mL) and carefully treated with 1N NaOH until basic to litmus. The suspension
was filtered and the organic portion was separated, washed with brine, dried over MgSO,,

filtered and evaporated in vacuo. The resulting residue was purified by column
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phenyl ami ne and 2-fl uorobenzonitrile were converted to
le (15%vyield) MS mz = 294/296 (MtH)

W@ 2008mi169 4- net hyl - phenyl ) - (2-f 1 uor o- phenyl ) - Nt hEsINS016445
(1g) [0182] In a manner simlar to that described
above for conmpound 1h, mtolylamne and
2-fluorobenzonitrile were converted to I g (44%vyiel d)
M5 nmlz = 230 (MH)

(2- Am no- 4, 5-di chl or o- phenyl ) - (2-f 1 uor o- phenyl ) - met han
one (lad) [0183] In a manner simlar to that described
4
BN Ce R R s dnad N BOEI g A e o

(M&Dm z = 284 (MrH). - 153 WD 2005/ 111039
PCT/ US2005/ 016445
(2 BrfNE- Qi ID01 0B RO PHémyDH2 MYibjo- dénilh-HRtanghkeangy| ) - met hano
ne (lag) [0184] In a manner simlar to that described
[0ag6)ve forlnaﬂmnﬁumdmm to thdt desaftedppbvarfol dongoandilaf, 2-nitro-4-

fluoro nzon were co ag. (22% | d)
o DR ey o R SR E el et ZR RS
syntheS|s of conpounds of fornula W ONMVO H wgt
A : bR 1)l Rk fik1fRea Rb3 Rca
(2- An1no 5- net hyl - pheny I)béé fl uor o- phenyl ) - met hanone
[0(187df) [ 0188 mapn¢rgipildr foheheaserired apvedondomppungrhaf} 5-Flygro-2-
nitioSRAL RS, apwéym\%gm 1] {eh ?EQDMM LUBgeR.AP, argon
at nosﬁh ré and cool ed to -20 C. A sol ution of
|sopr00yl nagne3|un1 chlorlde (8 5nm, 17.0 mol) was
] Reihawy-phany(rHuerginhe ghanenei(lahhy for 20 min.

Nltro } Ibe zal d 2.7 :
[0(1% m.) § “’t ?'f S ?‘5%%“? d ah‘?‘é‘é‘tfﬁfrc@“%ﬁﬁgn i?fr 1{18‘8th°"y'2'
nit@FbeALhlddhyd@ivas Rvericandalk % geenah ed edevesay.ur at ed
aqueous NH4Cl. The nixture was partitioned bet ween

SRS | AdviBad P W SgyBr g Sepopr el RS | "

evaporated in vacuo. ThIS naterlalgumas di ssol ved in

anhydrg S, CHQClZ (80 Si are Ne20. 3 Q) and
pyrhdl‘lﬁ C cygbr-nakﬁégtj ﬁnqpl Hafbr 't hen
o ool i HRSA

added]jayd PHe s ﬂ)rrgﬁ at "
tempergture for 3 3 ” s Xt ureNaBs t hge Sges

through®silica gel. The ®iltrate was concentraked in
vacuo and the resulting residue was purified by col um
chromat ography (silica gel, hexanes: EtOAc, 3:2) to
(RneMASLE RIBS-pheRl i {OmBRPZRRONARehdne/(1th) 14 nmol ). The
benzophenone was di ssolved in glacial acetic acid (50
[0189], MeOBebzdyl H’u&rlc&ﬂd B(ﬁﬁl @R inzrel) was2Adédl@ropiv)se td ' Qﬁ;pensmn of

owder (<10 m cron %lmas added with vigo
NSIQQ“(E{» & § 34mamelhand 2- amlno-5 oro-benzoic acid (3.1 g, 18 mmol) m TH:F (60 mL).

The mixture was allowed to stir for 16 h and then H,O (200 mL) was added. The resulting

precipitate was collected by filtration, washed with MeOH/ H,O (1/1, 100 mL) and then
dried in vacuo to provide 6-chloro-2-phenyl-benzo[d][1,3]oxazin-4-one (4.3 g, 92%). To a
suspension of the benzoxazinone (5.0 g, 19 mmol) in CH,Cl, (100 mL) at -78 °C was added o-

tolylmagnesium chloride (2 M in THF, 48 mmol) dropwise. The mixture was allowed to
warm to -30 °C and stir for 1 h. 1N HCI (100 mL) was then added. The organic phase was

collected and the aqueous phase was washed with CH,CI, (2 x 50 mL). The combined
organic portions were washed with 0.1N NaOH (2 x 50 mL), dried over MgSQO,, filtered and

concentrated in vacuo to provide N-[4-chloro-2-(2-methyl-benzoyl)-phenyl]-benzamide (6.3
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suspensi on heated to 60 C. After 20 mn, additional
iron powder (2.0 g) was added and the m xture was
weriosnem3at 60 C for 3 h. After cooling, siliceCchek2005016445
(12.5 g) was added and the volatile conponents were
renmoved i n vacuo. The resulting powder was suspended
in EtOQAc (100 nL) and carefully treated with 1N NaCOH
until basic to litnus. The suspension was filtered
and the organic portion was separated, washed with
brine, dried over MpSH, filtered and evaporated in
W OThel: Hhi S10RHbI |
B S aga A AL BB R SEIh v 98%%‘%“‘3%#‘2?*5“ (%0
mig perjtzining KOH (Y 39aamed @xbwafire@')'xefiéorplﬁé\/ iT8e selgfiory gasjthen

e il Wiy s itue i 1.0, (50 mi ) o IO (10p g e
%ﬁaﬂﬁ pa#e w(alﬁc)ueh@a Wshémwah mﬁgcnr(t;ef 5@ini), deied ber MESO,, filtered and
escri bed above for conpound | af -nitro-4-

eYapefateddp denepsyin Vb@wzapt?errﬁﬁd@ Rds 8%\)\& Ped 146 (YitHy 46%
yield) MS mz = 230 (MH).

(A RmAMB- @ SrofphbRf PoRR@RRY) pHedyIi-nd@iafoRhi@ny | ) - net hanone
(1j) [01871 In a manner simlar to that described

[(ﬂtmv e f ornaompaednilafte that ddstiitied-aBeveTbi doppana amde thcke-2-

PSS RO e oph s P st P L BT Tretm Vet
(1ah) [0188] In armner SI m Iar Epg;yt;)artnetﬂgj&zlﬂbqe):d

nltro benzal dehyde was conerted “to |ah (62 %yield)
[0N&31nT z = Tepeolutierpf NEéc&hﬂpllOeZ @-mevbylthsazagfrbenylh nzarmde Glg

U B Ly e

aRbBisobtirylhibia (drd 1_'5 mmol). The solution was refluxed for 4 h. The solution was
(2- Ami no- 5-chl or o- phenyl ) - ( 2- net hP/I heny ‘H%’drmt hanone
ﬂmﬁyolfct)@sg?mgé?%w% ¥ed yih (5LGL P pshegiath FLO (3

56 %ﬁf dga?cj)%rttlo% vgasscﬁieo O5e blgahsz(g“r agdg%apgg?%é %) c?ryxgéf%% vacuo to

pfﬁ‘l‘tﬂe)N—[m(Z:IHrlEnérﬁ&hm-_Benzoy%dﬁd)r)étphbﬁym&&za{'dd@\(\Ed gl7a%st Ar

for 16 h and then H20 ( &# was_added. The _

sqladan qfithPenrnaide (i &ioé fwa%l) LGBy wes safurated with
dMRSRA S (SR g?y16 K228 edabodatedd}8 difnes@RFadilde the BshiBlg blidue

vacuo to DTOVI
8s dhicpred iz MR 33 Az KEH (093] Hhemambh intHENG ) vgasgeded. The

so%ut@n was reﬁ‘uxed for 24 h. The solution was concentrated in vacuo and then diluted

with EtOAc (150 mL) and H,O (50 mL). The organic portion was washed with H,O (3 x 50

mL), dried over Na,SO, and purified by column chromatography (silica gel, 18:80:2
MeOH:CH,C1,:NHOH) to provide 1q (0.9g, 53% yield) MS m/z = 289 (M+H).

(2-Amino-5-chloro-phenyl)-(3-fluoro-phenyl)-methanone (1r)

[0192] In a manner similar to that described above for compound 1m, 6-chloro-2-

phenyl-benzo[d][1,3]oxazin-4-one was converted to 1r (36% yield) MS m/z = 250 (M+H).

(2-Amino-5-chloro-phenyl)-(3-methoxy-phenyl)-methanone (1s)

[0193] In a manner similar to that described above for compound 1m, 6-chloro-2-

phenyl-benzo[d][1,3]oxazin-4-one was converted to 1s (64% yield) MS m/z = 262 (M+H).
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suspensi on of the benzoxazinone (5.0 g, 19 mml) in

CH2C12 (100 nL) at -78 C was added o- tolyl nagnesi > m
w@bhdoeniwses (2 Min THF, 48 nmol) dropw se. The PCRUSZ085/016445

was allowed to warmto -30 C and stir for 1 h. 1N HC

(100 nmL) was then added. The organi c phase was

coll ected and the aqueous phase was washed with CHzZCl2

(2 x 50 mL). The conbined organic portions were

washed with O 1IN NaOH (2 x 50 nL), dried over MySO41

filtered and concentrated in vacuo to provide

2’\&1&1‘1’1’0@%1@&8 1
45 g, 939%.

[O-fm acyl ah gchaRM0nike A7 ARNERANRA GBove £6s coilx{?)oﬂﬁ@iﬁ\ éﬁ@ﬁoro 2-
di ssolved in MeOH (50 nl) containing

phangl-yengpldlihdloxazin-forawas enverigd 1§ 1x 43& g%%ﬁ B wea% <Mﬁ@n
cooled to roomtenperature and diluted with H2O (50

(2PAhirRdFECHE 6Bty 00 5Mithe thdEphdi D AMitGanpRaA L) Was -
col I ected, washed with H2O (3 X 50 nlL), dried over

[0[1:%04 f iTh h efa@deraiflilar &y thpodeaaértt@dd taibov@fyn@afoluid UaChchidro-2-

PRSIkl frdr S sReros e disan S O NS 2 motih Qs

(1n) [0190] In a manner simlar to that described
Explpple4:f orMc;tbqu Bundthe syntBesihdfaompdunds of the formula (i).

phenyl - benzo[ d] [ 1, 3]oxa2|n 4- one was converted to in

(84%yield) M5 mz = 262.(

(2- Am no-5-chhoro-p nyI) d| met hylHg o nmret hyI pheny

| ) - met hangge 9]1]R orarsol

N-[ 4- chl o% hyl—beﬂ-z-eﬁ am de

(5.1 9, B & mpl) and)rlrdobronosd%m ﬂnd .85 g, 16

mol) in CCl4 (250 nL) was added 2, 2" -

azobi si sobutrylnitrile (0.2 g, 1.5 mml) The sol ution
was refluxed for 4 h. The solution was then cooled to
(2r spinot Sedhbe v-gheiyd)-(2 diubtit-@ chethiok Y pltiR TdRe thdroe (Had) and

washed with H20 (3 x 50 nL). The organic portion was
[0d9aled ov dio AaREOH obhfluavdpuethdeycbengend (1Prfess 455 mmel ¢y BHF (180
if 78 35S added ropise 23 M prbutylishjum in hejones (62 m 159 mmgD)
Tlee soluti®ngvas pAgHd atﬁ? 8 °€dbuid h end then pddedde a 2epeiion of 63 hipro-2-
p}?ﬁ %E%?de][h 6]0%%1%né g@ fs?iso\éﬁﬁoﬁﬁﬁtﬁﬁ{z@@ g?chZO °C. The mixture

amne, stirre evapor

wel§ fyhvwé tp gragdpallygvaryhientil thegplutiag becare Homogengys- dhl‘é%l yamL)
fdBwMe e T(%@ mmrg%n(agdgi agwd tﬂt@sd%n)allbﬂech’%qr:(rﬁm tmr%om

was added. sol ution was refl uxed
tegyleratiren Theasr gaonpetion me@llﬁﬂewmasamﬂwth éhOdZEiOutﬂédsaturated

t QA 50 nd H2Q (50 nlL). The o
Nﬁﬁ%& E’ﬁ‘ léégﬂgt&ﬁ%? H“LI)-IZ%'?( %rgee“fs%ommyas Yﬁ‘g’i‘ aﬂe%ﬂ’/"éf Na S0,
afQGo H%la:fs, lﬁdfa@ib rH\‘IBe %N{E&tlﬂ@o@@%u@ﬁi 6 hféﬁmxy-
geI 18: 80Q: McOH: CH2C ovi de 1q C%Ioro—Z @

bgg%lg,p}éqrd}] W&ﬁl}lé@ as a?ggarm;qq) 42, 7 g) To a solution of N [4
fl&&o%%&ﬁoéf tsémz@n)opr@hﬂw&azaﬁé’def(hwg Q1pheay) ih MESH Ba0RE) was

manner simlar to that descri bed

(§§l§ @ 019
\EOH G16- %hﬁ@}ﬂﬁ@i Hy (160 gk gFhs-splution was allowed to reflux for 16 h.

ﬂ?‘%@i}x gfag%ﬁe[ﬁ}%hg%ecig Océ@lztb mﬁ&%e%e GRAUR, Ls%gnntgq:rgtqpltate

removed by flltratlon The filtrate was concentrated in vacuo, diluted with EtOAc (250 mL)

and washed with H,O (3 x 100 mL). The organic portion was then dried over Na,SO,,

concentrated in vacuo and then purified by column chromatography (silica gel, 0 to 15%

EtOAc/hexanes) to provide 1ac (19.6 g, 47%) MS m/ z = 280 (M+H).
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(2- Am no- 5- chl or o- phenyl ) - (3- met hoxy- phenyl ) - et hanone

(1s) [0193] In a manner simlar to that described
w@bwseiisyr conpound 1m 6-chl oro- 2- PCT/US2005/016445

phenyl - benzo[ d] [ 1, 3] oxazi n-4-one was converted to is

(64%vyield) MS mz = 262 (MH). -156 WD 2005/111039

PCT/ US2005/ 016445

(2- Am no- 5- chl or o- phenyl ) - (2, 4- di net hoxy- phenyl ) - net ha

none (1x) [0194] In a manner simlar to that described

above for conpound 1m 6-chl oro- 2-

G ORAARLEE kde Bl BREL R ARG P RRYBIAAL 01X

Yo yi e M mz =
(2- Am no- 5-chl oroc yl)-(2, 5-di net phenyl ) - met ha
none (1z) &0 %5 ssnla pm Hé’fc'23| m J‘barm?t natgedlescri bed
above for c oun 6 ghydq,rygs- 2-
phenyl - berz 11 & Zi n-4-one RASYCHN U to |z
(62% yield) BB nfz B®292 (M+H). Exaiple 2!““ Met hod D
for the synthesis of conpounds of the flormula W Re'
Rd2 Li Rbl I NH2 ORc' :: 13 ORb2 Rc5 Re3 O 2) NaOH
(2%1rB%}éoro—phenvl) (4-fluoro-phenyl)-methanone (1t)
(Z-Am no- 5-chl or o- phenyl ) -(2-TTuor o- 6- net hoxy- phenyl ) -

[07%A hanonQ"o(poﬂﬁ)}ol{eQﬂo?lﬂhlJﬁHeQ4§7Dé B4 Sinddf heated to 120 °C was added

1-fluoro- hoxy- benzene (19. , 155 })Rﬂ 121 .
P-chigrpanitips ( 7 i 157 grreol) Qiees %H‘Héd“&%b%%‘@asg’ﬂ%‘ ated 10 180 C and
Zﬁtlb%%lgj i7ahiH Wgs ma%@& 108dn n’bhe ééﬁhm%re whi ﬁeated at 205

sofution was stirred at -78 C for 3 h and t hen added
°Q for 3 hs BétpereslingitodR0 8-, Shl lEld125-mL) was added cautiously and the mixture

w%ﬁg%éaé%%%?idik[f_ 21311 %@?\ trhqﬁecg.g ‘f:)oﬁt%% v@asgl]nein]cﬁgarﬁg@eln)d thd

e mxture was

egraad%tersyluwwwa&#ﬁi IWl*thH@t 9 HGL {(Dn 1%&@%%@%Wmured onto
| b
1ce GA_IC :l'rg%taé @%I%F G?A ?(Y(\F ) )i"h Cmegc? ?rg%rm"g)or%rrxs %shed

wttﬁ BREH@L (Y &S0 mil), %mmn(,@x B@fntLb £y Mlgscc@d RO 86 vadihen dried
washed with H2O (250 nL), saturated NaHCO3 (2 x 250

overr Mg$d, flr@d(@@ggongetratyth i vacgaiRireoide 13 HEwbef thewih4-chloro-2-
do?cg bgr}vzg}rflb p oe/nyg%l f%%ggbeen\égﬁ?d’e%g g%ark yeﬂo‘x Nowaer. 'Irc]> a flask
cdﬂte{nﬁn@tﬂe@tyﬂa@d éﬁm‘fol—heﬂzm)lﬁnmt(h@gyls mmol) was added 1:1 conc.

ET R |(}00p hl?) %nd ]thebrg 0 t'I\rl{E[ r%&gﬁr? wal h%tce?igg%0§ Qf angl SQII‘I%C‘I Zor 16 h.

0'a sorutton of
Tlid miostwge Grareddiraity rd@emneoypelatypk enq' tqmm@mdecl(MEhe?regdue was

A ST . 5530, PSS o
wefldéked Qth ER NhoH @h@SO%QL)UJnHQ{‘OV(@§ 5b Hﬁﬂ afd lHeWBHed Bver M £S04,

cool to roomtenperature and t'’he resulting precinpi tate
fineedyeleviaporhteltin 8ddioNTheldagulfing fesidtewumsurified bgrdluained

chromat%(g:rlila%hy Ejsghca geeldS to 2‘5‘9 E%QA /ChegcaneOS arrT1161 recrystallized from hexanes to
provide 1t (3.4 g, 76%) MS m/z = 250 (M+H).

(2-Amino-5-chloro-phenyl)-(4-methoxy-phenyl)-methanone (1u)

[0198] To a solution of N-[4-chloro-2-(4-fluoro-benzoyl)-phenyl]-4-fluoro-benzamide
(6.0 g, 16 mmol), prepared as described above for compound 1s, in MeOH (400 mL) was
added 5N NaOH (50 mL) and the resulting solution was allowed to reflux for 16 h. The

solution was cooled to room temperature and concentrated in vacuo. The aqueous portion

was extracted with CH,Cl, (2 x 100 mL). The combined organic portions were washed with
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and washed with H20 (3 x 100 nL). The organic portion

was then dried over Na2SO4, concentrated in vacuo and
wo bes/1pwse fi ed by col utm chromat ography (sili ceChE52000016445

to 15% Et OAc/ hexanes) to provide lac (19.6 g, 47% M

mz = 280 (MH). - 157 WD 2005/111039

PCT/ US2005/ 016445 Exanple 5: Method E for the

synt hesi s of conpounds of the formula W NHCI O

1)ZnC 2 NH2 O Rol RcRect 10 2) Hdrlysis ::2 2\ o Rcq

Rc2 Rb2 Rc5 Rc3 Rb3 Rc3 Rb3 Rc4 1

H G805 380 SLO R Ao YOS DR TRERANENE resiaue
mmdfb‘?%@%@r&@og%f%§ﬂl@eﬁé@@ to B5% BMGasuahbgy fnd

(1 139 mmol ) over he m xture was th
rqﬁefataaae% orpdeCtl mowzlﬁéw J283%) 3 2 iphlyeley powrgs MS iz = 262
ed over 10 min. The resulting m xture was heated at

205 Cfor 2 h. After cooling to 120 C, 3N HO (125

ebus portion

v e one |
then r !
[%ﬁh hot I%%%%%Aer?ﬁ“aq 1%@%%?3%5? JoHtGulPR, B3 R8e and
2, 61lifbrorebenzeyhchl@idervece emhveniet v 1@H2 G Fie{[d3MS /DO 244&)M+H)he
conbi ned organic portions were washed wth 3N HO (2
Efamiile BL) 'MaNo AR thesyhimiisple k :ﬂﬁﬁ; R G} fommita3. ML) and
vven?fgethen d%ed (§ves|y)§lt OF, f ered and cagﬁcentrated
in vaguo to provide 15 g (29 of the N-[4-chl gro-2-

(y{/u.[oro benzamgly) - phenyl | - 4- ro- benzam de_ 4
dar I@my | ow powder—Fa fl ont ai rmrpng the dyl gt ed

ani no zophéhaneo( 6. 7 g, | ) Was_added T »
congw? 1: Ac 0QnL)  and~NeRer esul ting mixdn s
heat edrto 105 CYamy stirred £8 Sl The i xt4 as

cool ed to roopmtefiPe 2Tl .
The resi due was wbured ont &7 cdsand extract ed Wi th
CH2C12 (3 x 100 nmL). The conbi ned organic portions
vvere washed vvlth 5N NaC]—| (2 X 50 rrL) and H20 (3 x 50

evaporat ed in vacuo The resultl nB resi due was

(0B f i ed HyhlerotNmBac-anihineiddizo Y Was dispedgedge|dry mhibgor-free
TAP ?@oﬁh@%ﬁ{dbﬁasg&?aﬂd c@@l%i £ LGE yét @bl éleﬂlz/[ﬂﬁ Ebgﬁthﬁﬁ 34%nmol)

t
wg;gq\g%ﬁdﬁelae%m 69@%@?\% a}ld(add?ﬁeqorﬁl@%@cwﬁém polutien, Nirfoarnula,

otet ) ndid 1%] ell&v ol U AsQir@f at 78 °C for 30 min, warmed to -30 °C for an

N- 4- chl oro 2-(4-fluoro-benzo 3 pheny Il 4-fl uoro- benz
igpal 2.5 h, and then cooled to -78 °C. 2,6-Difluorobenzoy chloride (2.8 g, 16 mmol)

was dissolved in dry THF (30 mL) and cooled to -78 °C under argon. The o-lithiated aniline
was added, via a cannula, to the acid chloride solution over 30 min. The solution was stirred

for an additional 20 min before quenching with 1IN HCI (50 mL). The solution was diluted
with EtOAc and the organic portion was separated, dried over MgSO, and concentrated to

dryness in vacuo. The resulting orange oil was purified by column chromatography (silica

gel, Hexanes:EtOAc 4:1) to provide the Boc protected amino-benzophenone (3.3 g, 60%).
The N-Boc-aminobenzophenone was dissolved in dry CH,Cl, (50 mL) and trifluoroacetic

acid (50 mL) was added. After stirring for 1 h, the solution was evaporated to dryness in

vacuo. The resulting residue was dissolved in EtOAc (100 mL) and water (100 mL)

containing NaHCO, The organic portion was washed with a saturated aqueous NaHCO,
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(6.0 g, 16 nmol ), prepared as described above for
conpound 1s, in MeCOH (400 nm.) was added 5N NaOH (50
workgosanm3g he resul ting solution was al |l owed t or@BUE2085/016445
for 16 h. The solution was cooled to roomtenperature
and concentrated in vacuo. The aqueous portion was
extracted with CH2C12 (2 x 100 nL). The conbi ned
organi c portions were washed with - 158 WD 2005/ 111039
PCT/ US2005/ 016445 H20 (3 x 50 nL), dried over MySO4,
filtered and evaporated in vacuo. The resulting
si d 8ed |f| S
solu on, ru—*i W%EM%E{) f ﬁ en?(%nﬁreag dutmar rgesgllr;rgss tt? Fll;)é éfe éuanﬁ%hvely,
IEMB@QS'H/Q preg\vden.lu (3.5 g, 3% as a Ilght yel | ow
povvder MS mz = 262 (I\/H—|)
In%(ral-vhenyl) met han
hat descri bed

( %
2 r lord- e
[0251]2\/6 f Ol nz og-r.\llatr’t B‘laI s&llb%d gﬁo‘gqgr co éaaund lara 4-Chloro-N-

dlf|U0 e were convert

B¢ct@9hineiaal @)3- d@lqm benzozkl@\lqride Mjere @reertpd te 16 (14%t1¢hdjd/l$m/z 268

(‘\% )the synt hesi s of conpounds of formula W O ~O-NH
fﬁ BuLi O--f o Rb2 Rbl NH2 01 Rbl NHTFA O :::: O
Rb3 RORb3 zt%RcazR ca Rca RCZ R- Rca

phenyl ) - met han

(1aa) 0200] . 4- Chl ni I i ne
O3 ) “nadh ai ?*J\fgaﬂafﬁo S/d‘?sffrBHa ?Vre forcga oy fCHoyoN-
BouAsiglineding QJa-dMebr6-®ehA6l dhibridé8vete cohveBed fo 1(wX208 MeldyMS m/z = 268
1\2 tane, 20 nL, 34 mmol) was cooled in a dry ice /
( tone bath and added to the Boc-aniline solution,
via a cannula, over 20 mn. The yellow sol ution was
(2sAininoefichigro-phgnyd)- ® Srdifd@prerphenylemethahone (1yB0 C for an
additional 2.5 h, and then cooled to -78 C.
[0203_ Di f | Jpr atenersimnilastp that drscribpd gbeye farroppgtud 1agad Chloro-N-
B&’d sale s 2latifiiof o DE ol B dHdk Wcoﬁ%la@a@l 19 P07/ Reldy MR- 268
on. The o-lithiated aniline was added, via a
(l‘é nula, to the acid chloride soluti on over 30 min.
The solution was stirred for an additional 20 nmin
(D&#neH0E5- ke B-Phem)-@ichidrd Bifleb-fhefylj¥inkthaddi® (SaH)ut i on was
diluted with EtOAc and the organic portion was
[(Beq:]ar at edn adraneek seufbarr td/HSClesariied abmedoit croatpedndl taa, 4-Chloro-N-
%ur Pl?r?eéaa\drbi cﬁ%? 8—flu r e l((_:)}tﬂlcr)rg v%r?n ver%d o 1""%?42% yield) MS m/z
= PRXK@NéB. Et OAC 4. 1) to prow de the Boc prot ect ed
am no- benzophenone (3.3 g, 60%.

(2-amino-5-chlorophenyl)-(2-(trifluoromethyl)phenyl)methanone (10)

{0205] In a manner similar to that described above for compound 1aa, 4-Chloro-N-
Boc-aniline and 2-(trifluoromethyl)benzoyl chloride were converted to 1o (% yield) MS m/z =
(M+H).
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The N-Boc-am nobenzophenone was di ssolved in dry

CH2C12 (50 nL) and trifluoroacetic acid (50 nL) was
w@oned1108dt er stirring for 1 h, the sol ution VWGSI/US2005/016445

evaporated to dryness in vacuo. The resulting residue

was di ssolved in EtOAc (100 nL) and water (100 ni)

cont ai ni ng NaHCC3 The organic portion was washed with

a saturated agueous NaHCO3 - 159 WD 2005/111039

PCT/ US2005/ 016445 sol ution, dried over MgS&™, and

concentrated to dryness in vacuo to provide,

%&t atyuk i}% and%ﬁeetp@ﬁl ;—Tlt rth\é%g;ﬁP %/slg (?Z)c})p (enrllncrs)of fom}]ula ii (see

one (1v) g In a manner simlar to that described
above for conpound | aa, #s&hkero-N- Boc-aniline and
2, 3-di fl uoro-bepzoyl chl orddevonere copverted tolv

(14% yiel d) M z,.= 26 §%w
(2- Am no- 5-ch -Bﬁwenyl di Fyove. henyl - met hano
ne (1w) [020® Y mannet—smt apet fdt descri bed

above for conpBipa\}ria, 4m&h¢oro N- mBgiamt®l i ne and
2, 4-di fl uoro- beg: phlq) wer e cop
(20% vyield) M fm 2, 2682ﬂ%

(2- Ami no-5-chloro phenyl)l@Q*S dlfluoro phenyl) met han
one (1ly) [0203]14 n1gk manner sinilar Re-t2akt descri bed
above for conpound | aa, 4-Chloro-N Boc-aniline and

2, 4- d|fluoro benzoyl chlorlde were converted to ly
5 henyl)r o phenyi -u:methanone (2aa)

o %mnoﬁn&g GieriahSpeTindnore

(148326 kg,bﬂ?ﬂnﬂ@\&ﬁsfd%ow@iﬁﬂ@wﬂ ahamo xﬁnﬁmmbﬁmhhated HCl (4 mL) and
Boc-aniline and 2-chl oro-6-fl| uoro-benzoyl ch|oride

thpeplatienpreesooked t¢ 8 °C-af splution ofiNAN(Y, (RBesm07 mmob guHQpipL) was
a&c%ano r#w 6?55 CJE' %@8@%@&‘3( e)mpfegat&xje tgéﬂg{n%t@yﬁ&lgaﬁ%ﬂu)s H&dition,

manner sim
t}@e@@hom@wt@t‘sm stirged %@ﬁﬁé@r@@ npipaCold BN (29 mN-) was added

dl\%ggfls%réhh Itl{kesoféhgl n evaF %’c{rdel fUPf()OrHr?lt Iﬂ(ydlﬁeb@ '3%05' 8 nﬁ%l)oern_dq)%’éaasmm

re convert leld) M5 nlz
ioddeZ00 5/ 1 b6l PGL/AUI2 @%M@ﬂfﬁﬁﬂéd dfepanigel aed The tivbtthrodass
w??rg?cg/géggr%&q?ﬁ:{qr;qui? Si Elc?he r%gc%g lflr{]lgt%reovt/asfcg{uggél vs]ith
EtOAc (200 mL) and washed with saturated aqueous sodium thiosulfate (4 x 100 mL). The

combined aqueous portions were extracted with EtOAc (3 x 50 mL). The combined organic
portions were then washed with a saturated aqueous NaHCO, solution (3 x 50 mL), H,O (2 x
50 mL), dried over Na,SO,, filtered and evaporated in vacuo to afford 2aa (3.3 g, 90%) as a

light yellow solid.

4-(2-Fluoro-benzoyl)-3-iodo-benzoic acid methyl ester (2i)

[0207] Method H: To a solution of 2g (1 g, 3 mmol) in t-butanol (25 mL) and H,O (25
mL) was added KMnO, (3.8 g, 24 mmol). The solution was refluxed for 18 h. THF (50 mL)

was added and the solution was refluxed for 30 min, cooled to room temperature and

filtered. The filtrate was concentrated in vacuo, diluted with MeOH (20 mL) and acidified
with concentrated HCI. The solution was diluted with H,O (10 mL) and the resulting

precipitate was collected to provide 4-(2-fluoro-benzoyl)-3-iodo-benzoic acid (1 g, 92%) as a
white solid. The 4-(2-fluoro-benzoyl)-3-iodo-benzoic acid (0.5 g, 1.4 mmol) in MeOH (6 mL)

- 161 -



bl HO NaNO2 bl R p CR Rb2 NH2 2) K, 12, Ro%- RO

Ro3 1 / O EtOAc bR Rcl Rc5 optionally Re5 / | Rc2 R4
wdadooBVm@49 2) HCI Rc3 MeOH la - lak 2a - 2ak  PCT/US2005/016445

(5-Chl oro- 2-i odo- phenyl ) - (2, 6-di fl uoro-phenyl ) - met hano

ne (2aa) [0206] Method G

(2- Am no- 5-chl or o- phenyl ) - (2, 6-di fl uor o- phenyl ) - net han

one (laa) (2.6 g, 9.7 mmol) was dissolved in acetic

acid (10 nL) and concentrated HC (4 nL) and the
solution was cooled to O C A solution of NaNO2 (0.7
cFaoittls fypnraled AT b0 b ytfihed REARE ER QRGBT TR for
3Q mirsatéétbl‘iq iTdw resuttime presipdtateoraswbhiecteddo proyidet2i (Ordegd 78) a@ a white

f d Et OAc (20 nL) was added dropw se

Sogidé\q §F§¥gﬁ was stirred for 20 mn. lodine (1.5

5.8 mml) and pot assi um |od| de (1.9 g, 11.6 nmol)
Chlpr-2-ipdorpenzoybbenzoihsil methphgistee(2Rhd t he ni xture was
war med to roomtenperature and stlrred for 1 h. The

[02881ct i on NP xranper siadarde that dgcrified Rbovefesgompoped Al 3 xv7g

conasRed 2pi8 1% patuwie et Aquaeds sodi um thiosul fate (4 x
100 mL). The conbi ned aqueous portions were extracted

ﬁ_ h EEOD\C g X 50 nl).. Th Eeg organic portions
3- lt:l OLORENZO I-imd %e. oc)a 1dm%hcl rgbr ueous NaHCCB

[o%gdﬂut' on fmg b e% r 68 &e%c?% a230ovlsde comta 4 2 Bt vags

evaporate in vacuo
cqhBer@d @,289(60}67 yigh) MS np/z g8 (MtDow sol i d.
4- (2- Fl uor o- benzoyl ) - 3-i odo- benzoi c acid nethyl ester
3426 Dif[ Q2D éhz VB Lahedotdhz ofact sethyldsen(ak) 29 (1 g, 3
nmmol ) 1 n t-butanol (25 nl) and H2O (25 nl) was added
[dﬂm O4 ( 3.I18 a GhanAér sifidr o thhh@es&iellab&it fdR®mpithdiXiethj ok

PR NS B Pi‘”?oéﬂft cmper atur 6 and

tered., T iltrate wa ent na,
[O%H ut ed ﬂhﬁﬂ?ﬁweﬁﬁﬁp n%r)\dss of FHe aCI dﬂ?E gforrtlh {nﬁlca%%4below were
pepaed it & sitnddr tiGiner Thbatsblistriatedrby Wheshatl G ot e thotitH) ab-2€Scribed
l§o]\'7(e)forcg)m dzfit ?e reiszul ting preci p| tate was coll ected

2 2 1o o- benzoyl ) - 3-i odo- benzoic acid (1
g, 92% as a white solid. The

T4bl¢ 2- f | udHostintive Eydnyples q)ﬁ@hmtmmleptﬁammthe(lfﬁ 59, 1.4

) in MeOH (6 ) - 161 WO 2005/1110

PCT /1-§J 52005/ 01 4 45 Substituent Mass Spectra (M+H)
b1 Rb2 Rb3 Rcl Rc2 Rc3 Rc4 Rc5 2 3 4 5
a H H H H H H H H 309 336 236 291
b Me H H F H H H H 341 368 268 323
c H F H F H H H H 345 372 272 327
d H Cl H F H H H H 361 388 288 343
e H Br H F H H H H 405/407 | 432/434 | 332/334 | 387/389
f H CF, H F H H H H 395 422 322 377
g H Me H F H H H H 341 368 268 323
h H OMe H F H H H H 357 384 284 339
i H CO,Me H F H H H H 385 412 312 367
j H H F F H H H H 345 372 272 327
k H H Cl F H H H H 361 388 288 343
i H H Cl Cl H H H H 377 404 304 359
m H H Cl Me H H H H 357 384 284 339
n H H Cl OMe H H H H 373 400 300 355
o H H Cl CF, H H H H 411 438 338 393
p | H H cl COMe H H H H 401 428 328 383
q H H Cl CH,N(Me), H H H H 400 427 327 382
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cont ai ni ng concentrated HC1(100.tL) was submtted to

m crowave irradiation (300 W for 30 mn at 140 C
wdbmsnewsd ti ng precipitate was coll ected to preei/us2085/016445

(0.4 g, 799 as a white solid Ms mz = 385 (MtH).

2- (5-Chl or o- 2-i odo- benzoyl ) - benzoi c acid nethyl ester

(2p) [0208] In a manner simlar to that described

above for conpound 2i, 2mwas converted to 2p (81%

yield) M5 mlz = 401 (MtH).

3- (2- Fl uor obenzoyl) - 4-i odobenzoi c acid nethyl ester

(2@ TLPPOY [ TTcg [rarmer prTigy Tt {NR] URsCT f%giéngs 33
abq VETTT TPV 21y 2 olfee w GUHVET A EH 7Y £ 9o UV R 355
PR 50 NS P 5 I A A I A IR TR IO I IR
SO T W N3 AT AN U s A O A i I I
estlevr. (e r\)[_LL Dz Lo T Rt i’.HSi Aprargt thatr— . 306 361
degerihed _c;luuvcd‘u corpotng2t, T2gi WS conyerted—tg 61
2aipertyhet i oM Mg = O3 () v 10 T aed T a0 | 330 385
il ustratTye coppopnds of tive ot a g Tset—tond i 361
Taiize 4 et pW WET E RLEPREUT T T (@S | T T AT o8 TENEE 10 330 385
t ht sty ategr by Mgt hopg G oy WVeLhod: H as teskgT 1087 36
abgvg|fipr Gompognds 2ga apd; 2 g 1apgt € & [Tt ustatiives 377
EX4qmpl gp | Ofg COMpPUNdS r0f  FH MUIEEE & Dode p SULST LK UENGg 373
MagSa ppectica (MEF) [ ROF ROP RO HRGIuRCZa RE3:0RCH 165 [ 233 377
4 S HAHMH [-ls HH H H BOY 336 (286|291 b VE B H|F23 309
H H.H 341 368 2k8 P23 r C Hi& [Ha- [HaH[ FHiH 34b B7Zs2{2 268 323
32T g HH|Clx H FipH H HrH 3pIn 3881 288 843 [esdd Br HEF - -
1- I Ml B H 405] 4042 A32/r434] 382/ 384 B8Y/38P 35t H & H b 339
H IH) i B9% 42,320 36/ D Ml B H il H 3 3414368 a2 367
26§ ai’%i:‘?{ MOV HF A 397 (384284 339 [T H O

Me HHH—HHHH385141 2312 36+ HHF—FHHHH345
372574 8o keaped o Fe (L) M ) He) Bap YRg| 348 |09 | %
H Qla Q1 H W H HeB7 404,3D41 35% |nHH HICL Me H BiH Han 326
3577384 284 3B9_ nf H H T OVH H A 3784001300 35

o HH AT 8 M reman wdh adalabal L | [ | e

Example 8: Method I for the synthesis of compounds of formula iii (see Scheme 1).

PACly(PPhg),
Cul, Et;NH
CH,Cl,

{3-[4-Chloro-2-(2,6-difluoro-benzovl)-phenyl]-prop-2-ynyl}-carbamic acid tert-butyl ester
(3aa)

[0212] (5-Chloro-2-iodo-phenyl)-(2,6-difluoro-phenyl)-methanone (2aa) (5.5g, 14.5

mmol), prop-2-ynyl-carbamic acid tert-butyl ester (2.5 g, 16 mmol), PACL(PPh,), (0.6 g, 0.9
mmol) and Cu(I)I (0.2 g, 0.9 mmol) were suspended in anhydrous CH,Cl, (50 mL) and the
mixture was sparged with nitrogen for 30 min. Diethylamine (8 mL) was added and the
solution was stirred at room temperature for 16 h. The solution was concentrated in vacuo

and the resulting residue purified by column chromatography (silica gel, 0 to 15%
EtOAc/hexanes) to afford 3aa (3.6 g, 61%) as a white solid, MS m/z = 406 (M+H).
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pHHO COM HHHHA401 428 328 383 q HH C
Cl-12N(Me)2 HH H H 400 427 327 382 - 162 WO
wQe@51 1103939 PCT/ US2005/ 016445 r HH Cl H F H pCHUSHAS/016445
388 288 343 s HHO HOW HHH373 400 300 355 t H
HAd HHFHH361 388 288 343 uUHHCL HHOW HH
373 400 300 353 vVHHCIL FFHHH- 406 306 361 wH
HA FHFHH- 406 306 361 x HHC1L O HOw HH
403 430 330 385 y HHCI FHHFH- 406 306 361 z H
HAd Ow HH Ow H 403 430 330 385 as HHCL FHHH
[ob131 406 3‘9@11@1@&at1\@l%01|ﬂp5{1r@$ ofthl (i1 43, set fdr@2in3RBled /Were
ac HHCL HHHOWw 418 318 373 ad HCL CL F H H
PIEPHed g1 %@éargzmw thatdllygtrpteribp Mythoch), 37 descaibad dapye fego
cdhftpddnhi% FHHHH341 368 268 323 ag HHiPr FHH

HH369---ahHHO\/EFHHHH357384284339 ai
H H CO M 412 312 36
BfnirISBy Method Lfor (47 e oommaupto ot e Sdisiie -

Ea_ HHCI(RDJdl)HH-371271326 HHO (

yridyl) HJ# H F, 389 288,044 Exarrpl e’ pd | for

t he synt hesi f c onpMitiOMe f fo'i‘ (see Schene

1). R Rblre ‘NHBoe—Rbe—Rb N ®2 | ob- Rb3 0

R31 /0 PdClQ@PPh@)% | VR Fﬁzc.RmR ds cul, Et2NH
PdCIx(PPhg)»

Cul, EtaNH
CH,Cl, R%3

tert-Butyl 3-(4-chloro-2-picolinoylphenvl)prop-2-ynylcarbamate (3al)

[0214] 5-Chloro-2-iodobenzoic acid (2.8 g, 10 mmol) was taken up in dry methylene
chloride (80 mL) and DMF (50 pL, cat.) followed by thionyl chloride (2.4 g, 20 mmol) were
added. The mixture was stirred at reflux for 12 h, cooled to room temperature and
evaporated in vacuo. The residue was azeotroped with toluene (2 x 10 mL) and used
without further purification. The 5-chloro-2-iodobenzoyl chloride (10 mmol) was taken up
in dry methylene chloride (50 mL) and N,O-dimethylhydroxylamine hydrochloride (1.1 g, 11
mumol) was added. The mixture was cooled to 0 °C, and pyridine (2.4 g, 30 mmol) was
added. The mixture was allowed to warm to room temperature, stir for 12 h, and was then
quenched with saturated brine (20 mL). The organic phase was separated and the water
phase was extracted with methylene chloride (2 x 10 mL). The combined organic extracts
were dried with anhydrous MgSQ,, filtered and evaporated in vacuo. The residue was
purified using flash chromatography on silica gel (50 g) using methylene chloride as eluent
to provide 5-chloro-2-iodo-N-methoxy-N-methylbenzamide (3.1 g, 95%) MS m/z = 326
(M+H).

[0215] The Weinreb amide (3.1 g, 9.5 mmol) and prop-2-ynyl-carbamic acid tert-
butyl ester (2.9 g, 19 mmol) were coupled according to method H to provide 3-(4-chloro-2-
(methoxy(methyl)carbamoyl)phenyl)prop-2-ynylcarbamic acid tert-butyl ester (2.7 g, 80%),
MS m/z = 353 (M+H). To this product, dissolved in dry THF (40 mL) and cooled to -78 °C,
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CH2Cl2 RC2\ | Rc4 Rc2 \ Rc4 Rc3 Rc3 2a - Zak 3a -
3ak
w@ 205411089 or 0- 2- (2, 6-di f |l uor o- benzoyl ) - - phenyl PePUSPOR016445
ynyl }-carbam c acid tert-butyl ester 3aa [0212]
(5-Chl oro- 2-i odo- phenyl ) - (2, 6-di fl uoro-phenyl ) - et hano
ne (2aa) (5.5g, 14.5 mol), prop-2-ynyl-carbamc acid
tert-butyl ester (2.5 g, 16 nmol), PdCl2(PPh)2 (0.6 g,
0.9 nmol) and Cu(l)!l (0.2 g, 0.9 mml) were suspended
i n anhydrous Cl-4C 2 (50 nL) and the m xture was
. . 1. r
ARS8 980 % M B SN 2088 ol
bty Hige nat (i EmLof 1.4 81 splutingn BeXangsi 28 mawl)dodgelil @0 ed) inder

o e Bl o e L S B R B e APl over 1
aryt then qutsmb@d(vsnlﬁbxgne @ao4-). aeéteawwws tagloindempBaimte; the mll@ﬁlre

%b%}_%ftec} WI&lI 4 y&l g‘ielta (%) 5/ 11L3‘p0uerl:l)(§§/ USZ %%{sfgwere é]'rlled Vélth MgSO,,
fikered hud édﬁpbﬂate_ﬁah{e&eﬁduélﬁi urifie® pahe ﬂadhl’thx’:bnﬁ?dté'griip&fy on silica gel

nner_to [ S t hod es
BB neperhBinsblrnide 5 R tesdhnii ToefiieRE g 5eide s 2ffar o ive
3ﬂyn14@86%).MSrﬁmmmr(dﬁmf formula iii (see Schene 1).
Rot Rb2 1) S02CI 2 Rbt NHBoc 2) MeNHOWE Rb23 \ Rb3'" O
teBt-Bu®i 3B}-chloro-NKBbwordi cdRmdylipherd {Ek 3-PR G bamaTe (3amt 2 NH
Rc2 R~ CH2CI2 Rc3 L' 3al- 3am 4) Rt 1/ NI Rc2 Rc4
[0l In a manner similar to that described above for compound 3al, 3-(4-chloro-2-

(methoxy(methyl)carbamoyl)phenyl)prop-2-ynylcarbamic acid tert-butyl ester and 2-bromo-
3-fluoropyridine were converted to 3am (45% yield): MS m/z = 389 (M+H).

[0217] The illustrative compounds of the formula 3, set forth in Table 4, were
prepared in a similar manner to that illustrated by Method J, as described above for

compounds 3al and 3am.

Example 10: Method K and Method L for the synthesis of compounds of formula iv (see
Scheme 1).

1) HgSO,
HCO,H
CH,Cl,, 0°C
2) Et;N
CH,Cl,
——————e i
or

1) 2.5 M HCI
Ho0, dioxane
20-65°C

2) CH,yClp
NaHCO3

8-Chloro-1-(2-fluoro-phenyl)-3,4-dihydro-benzo{clazepin-5-one (4k)

[0218] Method K: A solution of {3-[4-chloro-2-(2-fluoro-benzoyl)-phenyl]-prop-2-
ynyl}-carbamic acid tert-butyl ester (9.2 g, 23 mmol) in CH,Cl, (100 mL) containing formic
acid (9.18 mL) was cooled to 0 °C. Mercury(Il) sulphate (2.1 g, 7.1 mmol) was added and the
reaction stirred for 2 h at 0 °C. The mixture was diluted with H,0 (20 mL) and NH,OH (20

mL). The organic phase was collected and the aqueous phase was extracted with EtOAc (3 x
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tert-Butyl
3-(4-chl oro- 2-pi col i noyl phenyl ) prop- 2-ynyl car bamat e

w@ Jmix11o8214] 5- Chl or o- 2-i odobenzoi c aci d (2. 8p@r/Ud05/016445
nol ) was taken up in dry nmethylene chloride (80 nlL)
and DMF (50 L, cat.) followed by thionyl chloride (2.4
g, 20 mmol) were added. The m xture was stirred at
reflux for 12 h, cooled to roomtenperature and
evaporated in vacuo. The residue was azeotroped with
toluene (2 x 10 nL) and used mnthout further

I(Bu r];‘); ea (t.:c;ni\ nﬂed-lg}gamc }goml%{ss/veﬁ%%v% ene C IOO rgl::}%i) 5v<e§ %’5(‘?{5? filtered
aratfle PbIred évepdsryielayadmxy kadtione (3 drioedit-@fldeotehzdlyl)gphehitl]-3-

mol ) . was added.. The m xtuyre cogled tq O and.
R S PR AR T el G
2Bmnhrlyedhs dEsoaed I tHCI(A0 M disxgpe 186 L anddtirfedfabrootri2tetmperature for
and was then quenched w th saturated grine 20 ).
30 dihg éﬂP'&Ofb‘ﬁ%?stBeW§P%féB5ﬁ%Y@?&° ahie THeusestssoyRd yrCTLCL,
(MERLF X @%Bﬁl@ﬁ%&glaﬁﬁﬁ%ﬁg 818Gk QFas d8ddd2 The I8utBr) wasEREred at

conbi ned orga xtracts were dried with anhydrous

rogySempertyre %r@a FReIsAWEgRIY asteBParafed Hcasuo arkidhe kegidye purified
biirbfra @ xmmfal LS TY 16 BIRERORG RIS QH pvideQR (8L, 46%)

(50 9) u5|n ene chloride as el uent ?o provi de
aﬁ’:"f“lfﬁWBls@}@ ﬁﬁ-)/sﬁéMthy N- et hyl benzani de (3.1 g,

95%9 MS m z 326 (MtH) . [ 0215] The Weinreb am de
8(:31@-%(2,%51@%&@%,4@{%&&&5lda@adsibamns (|@e) d tert-

butyl ester (2.9 g, 19 mmvol) were coupled according to
[oaei hod HMehgt bvA dﬁu&-)r(éf {&-Hd-dil@e2-(2,6-difluoro- benzoyl) phenyl]-prop-

2-&&%&(:3{%%%1”%%? ¥eir'? }:éuaf{ll ers;tr;g(-J @l 6?7é3 hl% Q%B%}é){vgp %o}/ mFX & bam(fOO mL).

5I{ MKHI aq) P00 hill) svapaddbdaihng tith $hmlon @Ghs phirrediay réﬁﬂEte(r@ramr)e for14 h

BP0 G b A SRRt 0 w%&%’é&%’? Bhnd Na,CO, was

ad{cBRAkiEGhe E610MZH WEQPER:YJ th AtrR&s. (The ZnifturcAPasRUIBWE fo sBAfbr 2 h.
n- butyllithium (14.3 nL of 1.6 M solution in hexanes,

Thegorgamigrpdryion rragiseparfitdel and tharidyequsdperionaragsntrastadosigheHel, 2

o S A 1S5 AT 15 5 e

UL
N B S d  RTD ERRR B By b B

(025 ani ¢ eTg\te E%Irac\’tlm&ggguﬁcﬁ%f mr;nla a@% rth ik 'Tlfil{alg g,ﬁger@f;gpared

evapor at e e residue was purl usi ng
irgteiniEtrogmapleyhaslusithied iy lsthod( a8l pthad Lna} deeqribgd elypve for
% et hyl acetate in nethylene chl ori de as

03?%"2‘%‘?9?‘65‘8% %“g 3al (2.14 g, 76%: MS mz = 371 (M+H).
tert-Buty

Exqupie ¢H| leethzd Mafor thesynibiesis Pf somnoppAeehths frewlan Geg $cigme 1).
rbamate (3an) [0216] In a nmanner S|n1lar to that

descri bed gpoge for conpound 3al, 3 - -

(met hoxyR#es carbannyl)phenyl)pro' 3 Icarbanic
acid tert- est er Ma8HQYr ono- Rba
were co
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[0217] The illustrative conpounds of the fornula 3,

set forth in Table 4, were prepared in a simlar
woovse11080 that illustrated by Method J, as deBCT/UE®AS/016445

above for conmpounds 3al and 3am Exanple 10: Method K

and Method L for the synthesis of conpounds of fornula

iv (see Schene 1). Rbi 1) HgSO4 Rol 0 Rb2 NHBoe

HCO2H Rb2 CH2ClI200 CRp3 I 0 2) Et3N Ro3 N Rcl Rcs

CH2CI2 RO1 Rcs Rc2 / RO or Rc2 Rca Rca 1) 2.5 M HC1

Rca 3a - 3am H20, dloxane 4a - 4am 20 - 65 C 2)

pheny y
ne (4k) [0218] Met hod K A solutlon of

4- Chl 1 T 1 9] 1 one aa
[ e 1&2?“%&?19@%@%9@2%% Ao o 1

8i 1 nERRITY2s Qisotyeiin) tokushe E0A kg amcbiN M- élmeﬁb’ﬂfarmgmﬂs drme)t yl acetal
(1‘9@1&) GROhEMed A 80 °Efor MBI GHE é/c(h!ltlic)n wadl epsﬁgrﬁe(ﬁ b \;Iacgo anZl tille resultmg

nmol’) was added and the reaction stirred for
regidugyas pisiiadrty cplgnnaghrepatesrapiyH(sitigazel Hoo AY% Eg?mc/hmzpepp) to
aféf 5ad0)e: pgﬁ%i%) 295 PAR IbFovR{IHE MBS 0'3!5?@&4&:}? and the

aqueous ase was extracted vmt Et CAc X - 165 WO

[038495/ 111632 11%5%%@9\56%4)4@rm&@05 S8 Jorth iR €ai@ Bl 1€ Prepared

organi c portions were washed with H2O, dried over
inpSdar marneeiodhnt ilgsated By MsthasiYlsas doscpbedateye foi 5etacuo
to afford [3-[4-chl oro-2-(2-fluorobenzoyl)-phenyl]-3-

ER60E ORY | Pregaddtloaof Arpicdr HetebdryDOhitlidied By MRt dg N B5FP.
as a brown solid. This material (8.9 g, 22 mmol) was

di ssolved in HO (4N in dioxane, 185 mi nd stirred
at room t enper at for Mma@iari n. The s ion was then
evapor at ed i nHydcuo. The—FFesidue was olved in
CH2C12 (250 nL) and dllﬁﬁpﬂbpylethymdnvﬁ% am ne (18
nm.) was added. The solution was stirred at room

hﬁ@qnﬁﬁ@h§§fHﬁaﬁﬁéugmdﬁge sol ution was evaporated in
vacuo an ue purified

[0223] Method N: To a vigorously stirred solution of 3,4-dimethoxyaniline (15.3 g,
0.1 mol) in EtOH (60 mL) at 0 °C was added nitric acid (69%, 9.0 mL, 0.1 mol) dropwise. A
solution of cyanamide (4.6 g, 0.1 mol) in H,O (8.5 mL) was added and the solution was
heated at reflux for 3 h. The mixture was then diluted with EtOH (50 mL), chilled to 4 °C
and the resulting golden needles were collected and dried in vacuo to provide N-(3,4-

dimethoxy-phenyl)-guanidine as the nitric acid salt (14.7 g, 57%) MS m/z = 196 (M+H).

N-Pyridin-3-yl-guanidine

[0224] Method O: To a mixture of 3-aminopyridine (1.0 g, 10.6 mmol), 1,3-bis(tert-
butoxycarbonyl)-2-methyl-2-thiopseudourea (4.0 g, 13.8 mmol) and Et,N (15 mL) in CH,Cl,
(100 mL) was added mercuric chloride (4.0 g, 14.8 mmol). The resulting mixture was stirred
under a nitrogen atmosphere at room temperature for 16 h, during which time a dense white
precipitate formed. The mixture was filtered through Celite®, and washed with Et,0. The
combined filtrates were evaporated to dryness in vacuo and the resulting white solid
purified by column chromatography (silica gel, 15% EtOAc/hexanes) to yield the bis-Boc
protected guanidine (3.1 g, 88%). To a solution of this material (3.1 g, 9.3 mmol) in MeOH (2
mL) was added HCI (4N in dioxane, 60 mmol). The resulting solution was refluxed for 16 h,
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by col um chromat ography (silica gel, 10 to 50%

Et OAc/ hexanes) to provide 4k (2.9 g, 46% as a brown
wWGeoosd1o® 'z = 288 (M+H). PCT/US2005/016445
8-Chl oro-I1-(2,6-difluoro-phenyl)-3, 4-di hydro-benzo[cl a

zepi n-5-one (4aa) [0219] Method L: A solution of
{3-[4-chloro-2-(2,6-difluoro-benzoyl)-phenyl]-prop-
2-ynyl}-carbamc acid tert-butyl ester (5.6 g,

mmol ) was dissolved in dioxane (200 nL). 5N HCO (aq)
(200 m_) was added and the solution was sti rred at

SR ATPRLAAE- 18 el ARS8 g

mzcﬁﬁBaswaéhycaddmﬂldemlt {12 eds V8 ki/er: PhiveaE). baS| cto
litnus. The mxture was allowed to stir for 2 h. The

pr.gani parated and the agqueous portion
Bl ‘“Obg e Cl2 (2 x 100 nl). The combi ned

ani c :
Eed over -Z%‘Qi%?“f}“@?Sguég“n%meé‘%a%%%%ﬁ% T
CHClpROwilg evad addedq, 3big(berkPlosdycaonpi)-2- reeti30@- thivpsdudourea (5.6 g,
02201 The illustrative conmpounds of formula 4, set

13 2mp190; B 51 wLa26 el apdl eysauely chlppde (3 gi 12 mmghnkhe reaction
mtngulten«?ats shllr!e&J&Iem%ﬁCAt mérr{\@ ange %g ré\c{@l&%xbre Aas flltefeid

descri bed above conpounds 4k and 4aa. Exanple

thptghdeplilg® and thi Sltsesiyrese soncesttratesip Hegvg 9 né pukified Bygonnm

R BB oy s e CRRE g Pep b BROAc /a0

pic&idle t&GButR@-(ZRCBs(H@zonﬂﬁm'lﬁ)ayHgtﬁamino)behﬁdfnté/@9 g, 75%). Toa

p%gsoag% ér Ooxg’(gs dc%gr/e?&’g O naéflrlre ﬁwlremﬁléle on fﬁbon (2 g) followed by a
sdbutetinfdf tronigl ﬁf?éib)smengylmydarhyl@ﬂ)guhmdmelbeﬂ\mzem %g5-7 omel) in

R OPETme g et BB 0 Ry SoBRTBTR
owepight- Phapobition aap fi(tdreQ thrgugMGelmar)d thaéltmesaer/epmefdd imvacuo to

phALHERof 100t iRt DY) QETRTIE S ! Bt e
E€IA (60 mih) wasadeM2D Hlehtrﬂii o (1 9vrab 138 raNg). Thia solnsriivad dagcentrated

resi due was purified by col um chromat 08 phyzgsi lica
aggkihe pgpeipifate 3075 Epliepied i siliréion, washedivith EHOs a4 dried & jcuo to yield
3, I wn solid Ms mz = 361 (MtH). [0222]
(SZﬁr@g IJ?%%gtﬁgglgomounds of formula 5, set forth in
Tabl e 4, were prepared in a sim|ar manner to that
EfamRle ¥ Meihed Oviefod Rancethod &P SHEBedS Figpmpaunds of
Exanpl e formygfharation of Aryl or Heteroaryl
Guani di nes by Methods N, 0 or P.

RQ  _NMe
Rb2 2 HN/©
Rb3 HZN’j§ NH
e R

Method Q,R, or S

4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]lazepin-2-ylamino]-benzoic acid

(1-52)

[0226] Method Q: A solution of 8-chloro-4-dimethylaminomethylene-1-(2-fluoro-

phenyl)-3,4-dihydro-benzo[c]azepin-5-one (5k) (0.22 g, 0.64 mmol), 4-guanidino-benzoic
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C Method n < < J Method O O H2N or HN Method? HN NH2

N- ( 3, 4- Di net hoxy- phenyl ) - guani di ne [0223] Method N To
w@200sgoeusl y stirred solution of 3,4-di net hoxpemiubiong016445

(153 g, 0.1 nol) in EtOH (60 n.) at 0 C was added

nitric acid (69% 9.0 n., 0.1 nol) dropw se. A

sol ution of cyanamde (4.6 g, 0.1 nol) in H2O (8.5 nl)

was added and the solution was heated at reflux for 3

h. The m xture was then diluted with EtOH (50 nli),

chilled to 4 C and the resulting gol den needles were

ct r vacu (o)
SRR IR T PR b RUS R Crhy gp et 12
m(rib‘lb il DMF QE%L)WS Rhmited Qﬁn(cl\&'vwve irradiation (300 W) for 300 sec at 250
Pyridin-3-y uani di ne [0224] Method O: To a m xt
CofThs namuﬁwwqoe? efand thep pgured intg Fhg) 0P mly. Whije stirriags Nl

wQéJJﬁéM Q@ E%%tkllﬂ{llsﬁrﬁ)hwg% gycadzaélbg§@h‘1@8uﬂ1%§es(4ﬁmg pgec t%te8was

colestediby %ltr@hcpromdﬁane(imndergvacqmn & ymldII)SZ agh émrselsdmotlﬁ ugg47 %).
m xture was stirred under a nitrogen atnosphere at
4-[PORLEENRES B U6r8-pheky1 18- Ben A4 yasninbli 6 2 | d-b TR-23/ 18RS Pbenzoic

adiLys) precipitate fornmed. The m xture was filtered
tﬁrough Celite(r), and washed with Et20. The conbi ned

[ob2A) t :r at eMMV\;]mceR e&@ﬁl@g@&aﬂn%twgh%ﬁaﬁ@& leRe-YRT6LQifRIBED-pHYRY1)-3,4-
ultin Ite_ sol| 111 e

SRR EUnARY T 81 ook Pafes 7 o e P R eaheBegic 16

h rgéhq’ortdéql b7 Bamol Rh@kaED 4. 5@(@2@&2 @lgﬂﬁ» a(n?imél) ¢h Ezﬁﬂ%so mL)

0 a solution of this materi al
whde @HlL(xBd faril} hwdlse atiched vdd@boo@eéﬂ\hﬂdrthm mmuemoa@zomm I)nL) While

The r ion was, . r d for 16 h, - 7
st S S TS PO R0 Ton RO KG 4F ) Pas (g dded and the
x%ie Bbr@bH s aa'a%etdrvl'ﬂlﬂgﬁi @4 100 ;nlﬂ.) Gkid ot @ N S ia6lE C&ﬁ@ntrated to

pyridin-3-yl- guani dine as the hydrochlorlde salt

drfyhes® ingyacdd9F he\Bsidtiewas stiF@nfédHd)CHCl, Iud fnltered ’Ihe solids were

ni di en at t [0225
e ARIR ERGHT hroeh it L0z D gess i vas g gied
uhder vEddA&1L3 y(e?cDI-IﬂS)as wa&utad@lem 4 g, 42%).
1, 3- bi s(benzyl oxycar bonyl ) - 2- met hyl - 2-t hi opseudour ea
[OQfB] 6 g, 4J[§-C5dcmilcm 2,6-difudN-fenfl)5H; beB ol dppdinhidoptiileJazepin-2-

nerc |c chl 4 eactio
yiplPEEascdy] ?3?&}35&7 EoRmgas il cabet SRfsSeae my)
arfdeagtbi (012 niill)Xdridrthe mdgure Mats aeael totthraugh agadout BlaOH soartidn

t flltrates re C urifie
o elsy itk VoL Rl s EPRS DL ot sl FHRuGR B whd Fften o
to@HR L2, mhfgioftfteeramdlo%ﬁe@&taht m&tzﬁwaa hédated tp7@ Q¢ aled rapidly filtered,

m%m aémgg Xol on temperature of 65-70 ° Warm thanol (9.15 mL, 7.21 gg s added,
enz oxycar bonyl )yguani drho enzoat

arg, thg 5(9}§luonT®ohd to 65 °C. Seed crystals of the sodium salt of I-135 (7. 1 mg, 0.014 mol)

were added as a slurry in 10% (wt) solution of 75:25 ethanol: water. The mixture was
maintained at 65 °C for one hour, and then was cooled to 35 °C at a rdate of 12 °C/hour. At
35 °C, a second addition of ethanol (4.72 g, 5.98 mL) was performed. The mixture was
cooled to 0 °C at a rate of 12 °C /hour, and then held at 0 °C for one hour. The resultant thick
slurry was filtered, and the wet filter cake was rinsed with cold ethanol (5.52 g, 7 mL) to

afford a 72% yield of the sodium salt of I-135, as a hydrate.
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pressure bottle was charged 20% pal | adi um hydr oxi de on

carbon (2 g) followed by a solution of t-butyl
W@ 2(02/1808% ( benzyl oxycar bonyl ) guani di ne) benzoat BCT/BSB0§016445

7.7 mol) in EtOAc (80 nL). The m xture was stirred

under hydrogen at 50 psi at roomtenperature

overnight. The solution was filtered through Celite(r)

and the filtrate evaporated in vacuo to provide

t- butyl guani di nobenzoate (1.8 g, 100% . To the

guani dine (855 ng, 3.6 mmol) in EtOQAc (50 nL) was add
2—%“&0—7 B 6%18%& ]Dhgnm‘SH %er@oﬂﬁ@wmlﬁgf 4%%'[5%1519 B ‘M}Qﬁmo] oxazole-
5_ L LAl fGeqPNd THE precipitare was collected

T tra ron, washed with Et20 and dried in vacuo to

ld ( BEMr 0 -

[Mﬁ od Q%glvsrwmh—s“ R ar?olZI Cl%/llc;t“t'lgr1 s“élg’%ﬁ‘ legégg% ﬁ“gg‘?rs? PRyl
dlé\mq@bmhﬂ@f:pmﬁmnﬁ(ﬁaa) @0 1%mol)tgua%§izﬁ hednaohlprigin ORig: 11

rr)g\ol)é?M%sslgl[fn caki’gonRt%' (4.!3 g -3 HH%N),‘]ana Waﬁg%lﬂt)l}hL) gvel}@w?@cgne@ in a 100-

mi.rpandgntismsd lagioartd stitred apieBry foy 3 Bputs e FIFRItEY FNHEOFF,
pé'hr@& ﬁﬁ@monn@wx!eamtn HirrRENTR Fix@re Was bxtrliell QAdny Yot 4 x

A sol ution of
2® nghll dhe orzgadip restaaiEiveend enomhindly veshed IWI(hZBahrttaa drigsl (Na,SO,), filtered,

BB s D0 R AR 805 Bl Bt
widEEd M&‘Q(Hbl&frﬁhﬁﬂaﬂr&d ingadahoty provilel9eshicde 7{D6-dBlugyo-gherl)-5H-
o0 LSS, PR LT o B8 By~
(NI+ ¥ diba ivare (2.8 @05-&urfodr diBQiomestenat’.725 88.6 ®mohheopprixiupdide

(1"*3%'S P??xﬁ%&? d%p%é%wofgpalﬁ é?ﬁgtﬁ bRd Qggx)(lmgte&bb g Ilrﬁol) were

ro W S€
ctinesiied rpyndebatiamed Slasknd stimag apebt fof hgmm é"b¢ ik gueple

d%n WA cbasa &b t&h}Letrfta}é £ tﬁ&p&égﬁsfeﬁgd WAL MAEH HiEIO

- as a tan 'so

ccmr{ngneﬂaNdifa (R0l G ﬁﬁ\vhafe@tedh@dw) ﬁﬁ%@ﬁ‘fd{’)@f P papiented
aﬂl\z/{b t?\re] g%@éﬁag RPN Xt RBaNRkE BENZRIthte (AP Int) ( Frel 3Anit 84k were

cultingdo @shed Ay i PRI fepiflel (Bl saturatedgmungnivig chlopde And
sa\ftlx:)afeﬁ’séﬁne, and then dried (Na,SO),), filtered, and concentrated to leave a dark oil.

Purification by column chromatography (silica gel, CH,Cl, to 10% ethyl acetate in CH,Cl,)
afforded 9-Chloro-7-(2,6-difluoro-phenyl)-2-iodo-5H-benzo[c]pyrimido[4,5-e]azepine as a
pale yellow solid (1.3g, 50%) MSm/z = 468 (M+H).

[0230] A mixture of 9-Chloro-7-(2,6-difluoro-phenyl)-2-iodo-5H-
benzo[c]pyrimido[4,5-e]azepine (200 mg, 0.43 mmol), ethyl 2-aminooxazole-5-carboxylate
(81.2 mg, 0.52 mmol), tris(dibenzylideneacetone)dipalladium(0) (Pd,(dba),) (935 mg, 0.034
mmol), Xantphos (30 mg, 0.052 mmol), powdered K,PO, (183 mg, 0.86 mmol), and degassed

toluene were submitted to microwave irradiation (300W) for 20 minutes at 145 °C. The
mixture was cooled to room temperature and then evaporated to leave a brown solid which
was purified by column chromatography (silica gel, CH,Cl, to 50% diethyl ether in CH,Cl,)
to yield 2-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-
oxazole-5-carboxylic acid ethyl ester as a yellow powder (103mg, 48%) M5 m/z = 496
(M+H). 2-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-

oxazole-5-carboxylic acid ethyl ester (91 mg, 0.18 mmol), methanol (1 mL), tetrahydrofuran
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di hydr o- benzo|[ c] azepi n-5-one (5aa) (2.6 g, 7.1 nmol),

4- guani di no- benzoic acid hydrochloride (1.7 g, 7.8
wonosiii@med K2CO8 1.5 H20 (2.6 g, 15.6 mmol) i nPEL/OEROS016445

m.) were refluxed for 14 h. The m xture was cool ed

and then poured into H2O (400 nmL). Wile stirring, IN

HCO was added dropwise to pH = 3. EtOAc (400 nlL) was

then added and the organic portion was washed with

H20O (2 x 100 nL), dried over Na2SO4 and concentr at ed

to dryness in vacuo. The residue was suspended in

GG P53 LA R ot o AR o

Waiiter rizsrs L) wias\adderbwith dtl@mgqu\d thmx@g;lhm,ga@m preltasy solietiont was acidified

b}SlE”%E’Cﬁ% r% IN;H%S &69%109! }{Ir%c?éitag fo% Dl[?t(plglgeﬁﬂzleé (1 mly)rxiv:#] added
any] the prasipatatepyyas collecie @Wﬁlﬁethbeﬂ@bqéd:wab vgtet, Hiet 3E1)eﬂ(91 argl then
{ l,,
g RPN R R R R
C. An aqueous NaCH solutlon (0.02458 g/ nL) was
E’aacmla 14:0 Methad g dor the pnthesis qf ompoundsof f%awh nal
wat er was added to a total of 4.26 nL/g ofofree aci d.
The resultant slgrry was heated to 70 C a rqpkdly
filtered, nma(g) aPhing a sol ution tenper§:g¢ 65- 70
C. warn1ethamo (9.15 L, 7.21 g) was atided, and the
sol ution qgoh N to 65 gnrigeed crystah$1 Nt he sodi um
salt of RRA3S=(7.1 ng,—0 014 nol) RRERE
slurry i nAk wt) sol meTwn of 75: é
The m xBure mai nt 8IBed at 65 for{one hour, and
then was cq@)d to 35 BMit a rate of 1 hour. At 35
C, a second addition of ethanol (4.72 g, 5.98 nL) was
perforned The n1xture mas cooled to O C at a rate of
$iley gond-ithen dald Scelazepint?rylamine]-phenyl}-(4-
g@ﬁyhpgﬁn@ufhﬂbkwﬁenmﬁﬂk_has filtered, and the wet

filter cake was rinsed with cold ethanol (5.52 ? 7
(3B to df¥letyl-piperanas (048 anle - 3mpraolelotisipdiediora sefution of I-52 (0.1

géé%%@?%@?mggagto% mmol%??ndvgt)sﬁ R)QJ%/ n‘lﬂ; 6g%%nole) in DMF (5 mL). The

s utliGh WiH atib@ed to By for A frlitaricdothphn@itiytbd wihlo DBIEAPI K FOpnL)rsnd

Q/L 5)11€| 8@%&9&%&%@% segzi(rgtzeg '& dried ovgral\rlabgé yalnldccor?cglnt?ated in

Ryl kLA sy atonen

Ciriyol,- Me O HL QL1 d-5Hy trod A 1-9(-eeg, ¢17°06 g, 11 mmol ),
pot assi um carbonate (4.6 g, 33 nnDI) and et hanol (100

Ei&%pﬂé"? 5. 1\%&5{'8&%%9 h@ 91%&195%0 m BHH&’s J?Q&Ingﬂgﬁ) flask

stirred at re or 3 s. The reaction
m xture was red into 500 nL water wth gfigdrgag.
The m xture xtracted with ethyl acetat 4 % 200
The or %xtracts wer e conbi ned, shed“mnth

sallne drm thSCﬂ) filtered, andfﬁWaporated to

| eave a \SO|Id The solid was stﬁmmeo W th

di et hykezgt Do, il ter @dFFiwashed wiRRhAePer, then

dried i .cﬂo to provﬂggVl -

9- chl &s7- . € 6- di f 1 uans=phenyl ) - 5BE ger RCS
"y 2) HNR'RK Re O
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benzo[ c] pyri m do[ 4, 5-e] azepi n-2-yl amne (3.16 g, 89%
as a light brown solid Ms Mz = 357 (M-H). The am ne
W@ 2008/10103%. 6 ol ), diiodonethane (7.7 g, 28.6rPamuk30ns/016445
copper (l) iodide (1.1 g, 5.6 muol), dry
tetrahydrofuran (40 nL), and isoanyl nitrite (2.0 g,
16.8 mpl ) were conbined in a round-bottoned fl ask
and stirred at reflux for 1 hour. The dark purple
sol ution was cooled to roomtenperature and then
transferred to a separatory funnel containing IN HC

?@éfhoﬂiﬁ-(zaé”ﬂﬂﬁ&%lﬁhel%ﬁ?Sﬁ%@nz%ilc?&rrmﬂbomEQ‘FazQ&%rkh&inﬂnWﬁri
LS, SRR LB AT L ARUROHS: f AVG, s eXt 1 act e

Wt etnyl-acetate (10U mC) . Tne organic extracts wer e

gyjbi ned, dL\ vasheds Wﬁs 4 §?"@M gﬁ(@b% (% n(ﬂ:;')@ras stirred and fluoro-

sat urate anmoni um chl saturated sali ne,
NeWdl’ NréatragethydforaSoaym hexafluerophiosphatel (obgdé mmel} wep added in

oﬁeﬁ?&fgor@ ! 95' Linsop?é?gﬁ&léﬁﬁhﬂ&%&é%%&f@h{fgn The mlxture was stirred at

mat ogr aphy” ( % et h
ropaeteRperafyie [ rgryutesy 2f ¢tbgldz thiopseudourea sulfate (3 2g, 11 mmol) was

thén QB&&{ L2 bolidarfr b fe'aytﬁfn%ﬂﬁﬁgw‘aa stgre'dcé@I fboﬁ{'l'e BAQlr€ bRYhight.

I m do[ 4, 5-e] azepi ne as ow solid (1.3g,
Tg@%acqgg W ﬂuench%m(q\ﬂa]lﬁle (5?(8:2@b1ndAhﬁhWté pEgcipitate was collected
%ﬁ@'&h@rﬁ QVaZhe(dzw@i thfef dad @n&h&%md t% ie‘llﬂll'{bﬂd:chloro -7-(2,6-difluoro-

enzoSIHZg) pyrl m do[ 5ﬂazepl ne %%1
PREWY1 %ﬁl%%‘ﬂﬂ[‘é& ae%nbaxm%@ beml}ﬁ fﬁﬁfhylds ourea as a
pAEDENow dolitl 5.8l H errzy ) Mdeneacs avepsli pal | adi un( 0)
(Pd2(dba)3) (935 ng, 0.034 mmol), Xantphos (30 ny,
(0239052 N Jolutivdd ﬁfe&ﬁnKS'P%t}(yhﬁﬁ}uH@r,ea @58 tngr® ymolgnd

S OB ATy TS0 F B Sball et R EOEs: gmon, and

et (IanyagasGaneest réfux fOﬂEBTh(tL&tTp'Efeazbuhﬁzs arek therefemoved in vacuo

evaporated to | eave_a brown solid which \N?S purified
anglthe SrayvresiAroIaT IEHEPIRY COLMT R REPEARIIEI S el Lg70g NHL in

ML B9 NI O B0 MR 2 e pulony s oo
MY /D= e15g¥B{pi)n- 2- yl ami no] - oxazol e- 5- carboxylic acid
ethyl ester as a yell ow powder (103ng, 48% MS mz =

Egm?@lew oI_I?I %th‘}d 2f °is“‘8 Fﬁ“b‘ésr‘ SoOfp eﬁy}l?dsﬁ—kf%rg}]uzl?) c] pyrimd

o[ 4, 5- el azepi n- 2 yl am no] - oxazol e-5-carbo ic acid
ethyl ester (91,09, 0.18 nmmol), nethanol NHbRK
t et r ahydr of ur - 170 WO 2005/111039 P S2005/ 016445

(3 nmL), and *I“}\j LioH (3.7 m., 3.7 mmI)H\'&e,\qe stirred at
roomter bg_B%ltN\ for 3MOurs. Wat el 94_yl) was added

with sti and theTesurting cle ye) | ow sol ution
was aci dip N by sl owl2yHNRIET ng | NRRICE. PN yel | ow

pr eci pi tat® reed. Di et hyl ether (1 @ Ras added
and the pr® iLate was coll ected by° “tat i on,

washed witRat er, diethyl ether and BHen dried in
vacuo to yield 1-364 as a yell ow powder (78 ng, 93%

[YERbeb7- M- dlilaoropﬁé%lﬂlﬂrb@nzo[c@@mhm%!Iazéﬁmqﬂ] (k- [(3<std1methy1-
%ﬁzﬂﬁ{d&ﬁﬁh@ HthiOpRAVING iRl g-2arpul a (1)

[0234] Anhydrous HCl gas was added to a stirred suspension of 1-236 (1.9g, 4.4

mmol) in absolute ethanol (75 mL) at 0 °C until a homogeneous solution resulted. The
solution was allowed to warm to room temperature and sit for three days. Diethyl ether
(100 mL) was added and the resulting precipitate collected by filtration, washed with diethyl
ether, and dried in vacuo to yield 4-[9-chloro-7-(2,6-difluoro-phenyl)-5H-
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HN HN Rol N,: HVZhRKk Rbl NON Rb2 b2 Rbs _N TBTU Rb3
-N D PEA B DW ¢
wA.4605Q11089 or o- 7- (2- f | uor o- phenyl ) - 5H benzof PCT/US2005/016445
cl pyri m do[ 4, 5- el azepi n-2-yl am nol - phenyl y} ( 4-
met hyl - pi perazi n-1-yl)-nmet hanone (1-9) (0231]
1- Met hyl - pi perazine (0.03 nL, 0.3 mmol e) was added to
a solution of 1-52 (0.1 g, 0.2 mmle), TBTU (0.08 g,
0 2 nol e) and Et3N (0.06 nL, 0.4 mmole) in DMF (5
The solution was allowed to stir for 30 mn and

oL SRR e 38

y@hdmwrﬂeef&‘ka%“@) Mﬁm/\zacc'i@é(MTHb resul ting residue was
purified by colum chromatography (Silica Gel,
(02352 C12: M#OHiXkig OFthe @thybbenyinidaty (18D ehe10.9 owod7 g, 47%) .
zggggua@p@gomgk%gﬁﬁsg %lg SncP ARl m&ﬁ%sgt&nef [ asammeu @QN@ﬁ%d to
microFELfri2tiqr (RPON) fVES miResRe 120-°C- thmktmn»solmsn Re$ cooled to
rooMtB&l IBG.§ B%?slé) C%?p {EMBHBB RG&i iR31uB8n (1811@3. '[hél-l%g-ulting
- WD 20 5/ 111039 P US2005/ 01644 N
pr&mpgats:ma@ fQleqted znchpleriffeﬂ@dwelugﬁ@hgﬂn)atwpwd%fa gel, 0.25%
NELOUY bR 7784 A LR s 25 lrfi-?bﬁl{’/'zoM /77 5% CHLCL) to yield
yl'am no- pyrr I'din-1 “i'm no- et “benzam de
Igsn a2 3 Phle[yolR32}olid (Bﬂmgwo%)of 1-135 (4.8 g, 10 nmol ) and
DMF (100 nL) was stirred and fl uoro-

N L0l hosphat
e L P e o R L e S B e
by diisopropyl ethylam ne (3.9g, 30 mol ). ,;he m xt ure

was stirred at NO, ~

4-Methyl-piperazine-1-carboxylic acid {4-[9-chloro-7-(2,6-difluoro-phenyl)-5H-
benzo[clpvrimido[4,5-e]lazepin-2-ylamino]-phenyl}-amide (I-280)

[0236] A mixture of [9-chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-
e]azepin-2-yl]-(4-nitro-phenyl)-amine (I-212, 500 mg, 1.05 mmol), stannous chloride
dihydrate (1.42 g, 6.3 mmol) and ethyl acetate (15 mL) was refluxed for 28 hours, then cooled
to room temperature and allowed to sit overnight. The mustard-yellow reaction mixture
was poured onto ~50g cracked ice with stirring, and sat. NaHCO, solution was added to
adjust the pH to 8. The mixture was extracted with ethyl acetate (3 x 100 mL). The extracts
were combined, dried (Na,SO,), filtered and evaporated in vacuo to provide N-[9-chloro-7-
(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]Jazepin-2-yl]-benzene-1,4-diamine as an
orange/yellow solid (500 mg, 100%) MS m/z = 448 (M+H). A solution of this product (50
mg, 0.1 mmol), 4-methylpiperazine-1-carbonylchloride (89 mg, 0.6 mmol),
diisopropylethylamine (142 mg, 1.1 mmol), in dioxane (0.5 mL) was submitted to microwave
irradiation (300W) for 60 minutes at 160 °C. The reaction solution was cooled to room

temperature and slowly poured into a stirring saline solution (10 mL). The resulting
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roomtenperature for 10 m nutes.
2- Met hyl - 2-t hi opseudourea sul fate (3.2g, 11 nmol) was

wo besi1aasted as a solid and the reacti on m Xt urBsCEINES2005/016445
stirred at roomtenperature overnight. The reaction
was quenched into saline (500 nL) and the off-white
precipitate was collected by filtration, washed with
water, and dried in vacuo to yield
1-{4-[9-chloro-7-(2, 6-difl uoro-
phenyl ) - 5H benzo[ c] pyri m do] 4 5- e] azepi n-2-yl am no] be

PREBY 4 TS TR O RHLTR AR RE

toqfoo% '&@géﬁﬁlﬁ 0 Yo BRI HEDE to%&@ @-2&@5’& 5&!}3 yeﬁov5 sOEPl6 )mg, 10%)

di met’hyl am nopyrrol i di‘ne

Wm@th@%ﬂﬁ%ﬁ (50 ng, 0.5 mml) and t ol uene (10 nl)
was stirred at reflux for 8 hours. The volatiles were
E;alae;ne £ MY &aHod R 1HARMG R o @@mﬁmag of ftindlaHNVaS
purified by col um chromat ograp (silica gel, 1% 7N
NH3 in MOH 12 to 5% NH3 in MeOH CH2 )toyield
1-237 as a yq solid (154 ng, 54% = 615

( MtH) . Exanpl 3461 Met hoglpMyf or the syn est of
con‘poundshbéﬂ '\"erula (1). NH HN HREN Rb2 Rbt
NN 1) HCI R N Rb2 B3 =N"2) HNRh N R Rt R
ct RC5 Ro "a' R2 Rc3 Rc4 Rc3 R R®®
[ 9- Chl or 0- 7°%2& _6- di f | uor o- phenyl ) - 5H bé: NRPEY T i M dof

4, 5-¢e] azep| -yl -{ 4-[(3, 5-di net hyl

pi perazin-1-yl)-imno-nmethyll-phen | |-amne (1-251)
4- E(Q@MZ am&ﬁlﬁlﬁﬂﬁmgg-ﬂg&%pm%l}@%‘Fo-sﬁ p@rnﬁﬁa&f) QQIIZ]benzazepm—Z
_Eth’l; 1141‘39 3hod9, #.4 nmmol) Th absolute

e n n0| (75 until a honobgeneous sol ution
9aul ted. smﬁlon%@k 554'  @mas! I%Hog\mgth fanmameqmmwas
tenperature and sit ree et her

sx(bxr@@em)rmmyaam@élaaﬁ@ (3@%() f%%@mwgs %HQC iCpuTthafe@cﬂon solution
wiOLdoRALE FhdpY te{}'ngkltaflﬁé hilslo G dWhtbR sHirflc W line SIBH (10 mL).

and dried in vacuo to yield™ . N
Tiae resulting pregipiate pascapeted o Blphrniaghegyith wator anggpurified by

ST RO B oo il o

Nm:opk/eao}a MeOH:‘/UE 5% @ CE Pioty B 1340026 b @hlke yemﬁb b (p@mg 87%) MS
8 949% I\/ISrriz—504(|\/Hr|—|) [0235] A mixture of
mt/ﬁe5é WTHbenm m date (100 ng, 0.17 nmol),

[0238] Certain exemplary compounds of the invention were prepared by methods Q
through X, employing procedures analogous to those described above for 1-52, 1-135, 1-236,
1-237, 1-280, and 1-340. HRMS data were collected on a Sciex Qstar® time of flight mass

spectrometer coupled to an Agilent HPLC. Experimentally determined (M+H)" for certain

exemplary compounds are presented in Table 5, and were within 10 ppm error of calculated

(M+H)".
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2, 6-di net hyl pi perazine (200 ng, 8.8 Mol ), and
absol ute ethanol (1 nL) was submtted to m crowave

wo eooadi@mse on (300W for 7.5 minutes at 120 C. AdBUS2005/016445
reaction solution was cooled to roomtenperature and
slowy poured into a stirring saline solution (10 ni).
The resulting precipitate was collected and purified
by col um chromat ography (silica gel, 0.25% NHOH 2%
MeOH/ 97. 75% CH2C 2 to 2. 5% NHAOH 20% MeOH 77. 5%
CH2CI 2) to yield 1-251 as a pale yellow solid (30 ng,

X h Wfor the '

XN 1S TS ¥ for ML eat o Rom S RYEHATSTEND
Rbll\l(]\ll)SnCleZRblLNRBl'N N 2) ORb RO
Rcl Rcs Rx-Cl Rcs Rc2 R 0 Rcq Rc4
4- Met hyl - pi per azi pg Car boxylic aci
14-f9-chl oro-7- (2, &Q|fluoro phenyl N5I—|—
benzof cl pyri mi dof 435 5el ayepbdy2- yl anf bl - phenyl - - ani de
(1-280) [0236] X§ur eof >
[ 9-chl or o- 7- (21"60W#N uor o- phenyl,
4,5- e]azepin- 2- i\ F4- ni tr o- pheny gm ne (1-212, 500
ng, 1.05 mol), [ @ ydrate (1.42 g,
6.3 mol) and ethyl acetate (15 nlL) was refluxed for
28 hou7rs i then colol ed to roomterrperatu e and aI I oywed

enzol c] pyri m doj

(7))

ige (173, cracked ice W|th stlrrlng, and

l@%@ i xt :ﬁ g & st by ¢ roap Aol 8o r B Tl o
dﬂﬁ.e)hox}lpaex@xﬁirﬁﬁé ﬂ-71y\49frﬁg,®ﬂﬂhhﬁ@ﬂwa§ﬂ1k£ﬂleﬂ Naaa@él)omethane (1.8
rr&l& I Ceei.lﬁ g $ g)d err\llL%evoars %Eiged anlgl tvg go otlotn%v srst?r\{'le and cooled to 0° C. Zinc
d(1s2 (ﬁhﬂg ol ﬁfrﬂﬂph&l”cyér) adled hed m[mx}(myd whd dtitded Ab0°al faz & pbm and
enzene-1, 4- di am ne or.ange/ Ilo

tieBatotig o TG NPT PEr e ST A ARG (I 6t 10

gy @tiiainol) 26d adege add (D ZIﬁiiiL))was added and the mixture was stirred at room

I razi he- arbo Ich 0 9

HRBT COD SRR oy St AR tAeieg ¥ Epchapg, e
oganix dayer Wb sbparhtpd uﬁxtwaslbm\AtlﬁeldJ NeOHj lmmw\md ¢hen dried over
mlaérrle%qmgs:i]ullfg ger 1&1 e(r)%dxgnvc&ac%ncengr’ateg ) u\tfa%tcio afhe y%ﬁo& g?v;\;?grrvgas gﬁaified by
cdiuonilropatogerphy (siza gelsethylracqftgtestalaffnel [Q@hictrbﬁfﬂ-(lm&oif;m)enyl)-
6 }rlgi(i?hyd? %&I-I tbenz%[c]pyrm%dom 5-elazepin-2-yl]-(3,4-dimethoxy-phenyl)-amine (1-72) as
an orange solid (32mg, 65%): MSm/z = 477.

Example 20: Method Z for the synthesis of compounds of the formula (D

[0240] 4-[9-Chloro-7-(2,6-difluoro-phenyl)-7H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-benzoic acid (1-387).To a solution of 1-135 (1.0 g, 2.1 mmol) in THF (20 mL) was
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WO 2005/ 111039 PCT/ US2005/ 016445 precipitate was
collected by filtration, washed with water and

we@eosfiiwed by RP-HPLC (C181 0 to 100% CH3CN i npO1/1192005/016445
aqueous HCO2H) to yield 1-280 as a pale yellow solid

(6 nmg, 10%9 MS mz = 574 (MtH). Exanple 18: Method X
for the synthesis of conpounds of forrmula (1). H N@
HN TF bl ON HNRhRk TF bl ON RbRbRb3 RbRhRk 4-[(

7-{2-[(2-am noet hyl ) am nol - 6-f | uor ophenyl | - 9- chl or o- 5H
-pyrimdo[ 5, 4-d] [ 2] benzazepi n- 2-
)Th[a 931 g&m @asszﬁf %BQ{] tir for 1

aé{#Qa%’%%LTE%?B Btwlggffﬁm%ﬁ ])glu_e 2 %.'r%cﬂ)}(/)l ene | am ne

hivasl thentheiptt e adipsted ¢e dwanhé N H@lad‘hamlwpr(vswwn dlbrtedmlth
wilel? ﬁl}b@& n‘zgncil'égrag'ed W& q&é&? £4 080 5] UlkleQPga AL & ka

room tenperature an poured into’a stirring
(Sg5d feosehtndted h ato ard)the re'Ehlﬁng bsowintdilngurifiee by ﬂiil’tmlﬁﬂ (C18,0to
was collected by filtration, washed with water and
1005 CHQW ingyatereontring hF % ferevigcis kyProwide; aftgr lyephiligagipn, 1-387
(%giy 32_% MeOH 97% CH2C12 to 2.5% NHAOH 20% MeOH/ 77. 5%

2) to yield 1-340 as a pale yellow solid (46 ny,

87%9 M5 mnmfz = 530 (MrH). [0238] Certain exenplary
conmpounds of the invention were prepared by nethods
TableSugh HighResdytiomMasotredine @fsExaﬁlaF Gomppundsipd SFarmula (A)
described above for 1-52 1-135 1-’)’2R 1-237 1-280
SSempoundn | HERMSy pound || JHRMS ;| Camppoupd | * HRMS
Qst Arlfr) i pbO-1EB9 £ i gHt128mss | P9t onpt er-2Bfupl ed 3982009
an_A® | ent| PPLE75 Experdii®nt alll \V188758r nf ned-2oRaH) 4 13722187
certfi@n ax&W88ty| codd@linds |ar®R9-p9%&sent ed-356 Tahl 4551499
and Iver e wi 62818840 pprrBlr or |0f5284920ul lat ed-257 M H)| +, 547.1803
174 I-5\0 2006431203939 PATIBRIS2005/483-86475 | ExdrddBe 19: 511.0542
Met Hod Y floP433066 siynt HelSikis of| c98P@dnds of1-25Be f qr nafll 3042
(1) I'7do O | BFBMNP2BB N NIN3% Met hdd7.8958N ~N QF26B: | 547.1813
I-8: 5271769 1-136: 477.0929 1-261: 573.2173
I-9: 541.1910 1-137: 455.1529 1-262: 571.2009
I-10: 557.1613 1-138: 471.1842 1-263: 585.2164
1-11: 537.2175 1-139: 509.0987 1-264: 559.2041
I-12: 553.2114 1-140: 493.0648 1-265: 545.1858
I-13: 541.1881 I-141: 489.1129 1-266: 589.1555
I-14: 521.2463 1-142: 501.1594 1-267: 558.1969
I-15: 555.2072 1-143: 441.1137 1-268: 558.1982
I-16: 541.1897 1-144: 535.0517 1-269: 621.1760
I-17: 541.1908 1-145:; 554.2076 1-270: 529.1733
I-18: 569.2207 I-146: 459.1021 1-271: 526.1345
I-19: 598.2473 1-147: 552.1697 1-272: 496.1588
1-20: 614.2190 I-148: 551.2548 1-273: 507.0622
I-21: 594.2742 I-150: 563.1742 1-274: 521.0448
1-22; 610.2708 I-151: 563.175 I-275: 536.2267
1-23: 598.2503 1-152: 457.1424 1-276: 482.1776
1-24: 578.3039 1-153: 439.1575 1-277: 509.0967
1-25: 612.2655 1-154: 441.1735 1-278: 531.1524
1-26: 528.1619 1-155: 471.1229 1-279: 442.1091
1-27: 546.1722 1-156: 471.1243 1-280: 574.1943
I-28: 5441313 1-157; 598.2497 1-281: 593.1419
1-29:; 571.2018 1-158: 571.2015 I-282: 607.1584
1-30: 587.1709 1-159: 541.1905 1-283: 581.1453
I-31: 567.2256 I-160: 577.1898 1-284: 544.1826
I-32: 597.2367 I-161: 563.1744 1-285: 531.1529
1-33: 571.2046 1-162: 459.1019 1-286: 543.1704
1-34: 603.1674 1-163: 541.1911 1-287: 591.1867
I-35: 432.0783 I-164: 604.2055 1-288: 605.2016
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"NC FF

[ 9- Chl oro-7-(2-fluoro-phenyl)-6, 7-di hydr o- 5H benzo[ cl p
PCT/US2005/016445

WY 20081 Chopyt,

5-el

azepin-2-yll-(3,4
di met hoxy_phenyl)-am ne (1-72).
[ 9-Chl oro-7-

[ 0239]

(2-fl uoro-phenyl)-5H benzo[ c] pyri m doJ 4, 5-

el azepi n-2-yl ]-(3, 4- dinethoxy-phenyl)-amne (1-71, 49

ng, 0.10 nmol) was dissolved in dichloronethane (1.8
m.). Acetic acid (0.43 nL) was added and the sol ution
was stirred and cooled to 0 C. Zinc dust (20 ng, 0.31
'Cqm ouwaz,“rﬁ‘?@ﬁ f,mo‘i‘x'\qu‘{h'f m k‘MSﬂ" N o%ﬁdu'n‘&” AL HRMS
IR £ TR B S A 5 VA ol 22 v - I W AV
A EC7 Nl 7 8 T N TR T T A & A B S S LT
addbB and [t AP lur o THEE oo i RIZLR" oo oy DL [, 8794265
forlah hodr 4051205 | oo delofin ol w09 A0 Was] i .LIILﬁgg:dPV\,‘I “5.93 1439
di_ ch#®r onat A2E0 The I36%ani ¢ @%&)98 2139
wash#d wi t{h#47’b G | Hrl|’7ﬁp and 2ReH84rli od Ih’«?é‘r 617.1853
nmagh®&i um|s 80U | £ It1dked and2888enk r atl?d>i n vadigl740
I- Wg& Was Iﬂ@g:i fi ad H¢15769] lyunm 1-296: 563.1593
chr bt ogrla@o7e%i | i cd-15% , et HPd2%Ret [at e)-29% af flor¥7-1714
[ 9- E#:or 0-| 74470789 uor o-ldA&nyl ) - 493.0656 1-298: 524.1949
6, 71-86:hydrlo5®H6Be Nz o d11F%r i il dd731%3e] laz edir299:2- y||] -916.1813
4- dI-gkt hoXySHEAY | |) - arfilie (1472734386 an orledffre sql i695.1879
(32hg: 659%) S06MS58 |z = 14177.. Exarfgh-21920: | Metlfdd: Z flor460.0978
t hel-g¢nt hgs#40.1073 clonpdagts of] t3822208r nul a I€302: o | 57.RU38
OH bb:° H|N460095b N Metihiget Z NN57CR03R O NI-IW3:F F| 539.2562
[ 02461: 425.1431 1-180: 559.1851 1-304: 542,1863
4-Ts£hl or|0455:1024 6- di filigor o- phessyb9oa7H benzopc] pyr i 5284737
o[ 41-53:€] aZepysuyBz |yl amige] - benzpe.esxaci d (11=388:/) . To 55.1308
SOI'{E4:0N QT 435.708D [(1. G-183: Z. 1 mpgphjizi N[ THa-J0z0 nl) 5883642
- 1Y VO [20pi521d 1039 1Hed USI0GBh 9dE440  acided 533.1680
pot ﬁ§§' UMt g5d roBHTOXT G g5. 1 M T 5pE¥13121] Mol3oo; TNE  605.1894
SOl 67, 0m “a§43a13BQV\ d Gge!l 1T T‘%f99é348m ang.Hgen UN&obee3
ey, sé”,”b‘ e5439‘1‘£*>5tj)" vt 1' HC 65&‘@13‘6”' UTOlBYES  T[TE47 2652
b TR {443.]}‘226“' Ul‘i‘és”L) AlB3g 583" ALt EUL A 1T T H45%.2576
U O1e0:7Y 14591016 |07 Yiigh: P TGRS O T o013l NaaS 1731
DSOS 25 A T LT e R H LG O O 1 5731610
P I-e2: 0 T 455149 glr"m.\ FI9L: on 10 5500845 1" 415, e ©T524.1979
Uonlfd: 0, 4740871 7|, o5 1-19% 7 RN o “1-316: 538.2110
"7 7Ned: | 4740879 | 1-193: 555.2103 1-317; 588.1727
1-65: 489.0889 1-194: 559.1843 1-318: 579.1300
1-66: 488.1034 1-195: 545.1683 1-319: 559.1850
1-67: 495.0690 1-196: 545.1693 1-320: 545.1876
1-68: 494.0832 1-197: 559.1814 1-321: 573.1971
1-69: 591.0810 1-198: 561.2004 1-322: 597.2403
1-70: 547.0605 1-199: 571.2047 1-323: 575.1523
1-71: 475.1339 1-200: 465.1514 1-324: 589.1704
1-72: 477.1491 1-201: 647.2340 1-325: 589.1678
1-73: 491.1031 1-202: 518.1331 1-326: 589.1680
1-74: 471.1579 1-203: 477.0943 1-327: 575.1517
1-75: 455.1873 1-204: 559.1814 1-328: 514.1995
1-76: 483.2202 1-205: 587.2156 1-329: 553.2092
1-77: 459.1602 1-206: 573.2001 1-330: 567.2287
1-78: 519.0851 1-207: 503.1197 1-331: 567.2301
1-79: 509.1604 1-208: 640.2953 1-332: 553.2124
1-80: 455.1873 1-209: 626.2832 1-333: 567.2288
1-81: 471.1830 1-210: 612.2649 1-334: 490.1270
1-82: 455.1872 I-211: 638.2782 1-335: 559.2007
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(0.3 g, 30%.
Exenpl ary Conpounds of Fornmula (A)
w@Eospaunsy HRVS Conpound HRMVS

Tabl e 5. Hi gh Resol ution Mass Spectra of
Conpound HRVS
[-1: 515.1739 | -BCBUS2005/016445

569. 221 |-254: 559. 2009
| -255: 573. 2187

[-2: 515.1775 1-129: 515.1759
[-3: 529.1881 1-130: 529.1927 |-256:

455.1499 1-4: 529.1889 |-131: 529.1929 |-257:
547.1803 |1-5: 543.2054 |-132: 485.1637 |-258:
511.0542 1-6: 543.2066 |-134: 493.0633, |-259:
601.2042 1-7: 557.2233 |1-135: 477.0955 |-260:

3 *o%br. , BRMS® [ Copfpqunit - HRMS'ZoH ¢6n§§}30i.nd HRMS
SooraE e B et e s I edhos el N | 572235
5851@4;\1# !21_6’3:‘1:15%%' 5:1;;?, 1:’:j65 ﬁbﬁg@; ;1-3.‘322; 475.1144
55918041 || 475000 0" Sty 40 S7abwbnglyg (IHIE,: | 4861267
sa5l-de5g || AGHOTE ) 1 5y 1)1 602558, hg |I83kg: | 5311727
sgol-8B55 || 48308301 o ARA6y 140 59847 glgs (1398 530.1895
558l-8%60 || 4H=03% s odR37: _ 143-4404p41 1137 |I-33kg 616.2019
5581-8982 || 443044541 1438 - 144-52588505)17 1349 598.2501
6211-9%60 |1 477993541 1dea%) - 145:58%588o076 11:33F0 514.1631
5201-91733 || 4792869, 2A220:| - 146:5728W410p1 |1-33%] 558.9984
5261-94845 || SIP55598, 247231 - 147:55%8530716007 |1-33%:2: 558.2185
4961-9588 || 5P0L305114. 24PR2:| - 148:5785892548 |[1-386:3: 572.2341
5071-9822 || 52221594, 27A423:| - 150:62%8811742 |1-3474 558.2203
5211-95148 || 4772092%1/0. 274284:| - 151:58B8893175 | -I3A8: 570.2169
5361-2267 || 4273093598. 25@35:| - 152:58483814R4 |1-RI6: 525.2404
4821-4%76 || 524t92%78. 30296:| - 153:5843%H415[75 [1-3B0:7: 602.1911
5091-6867 |l 53205612. 26547l - 154:5744811735 [1-BTS8: 561.1395
5311-3%24 |1 -586208528. 1G13s:I - 155:584710812P9 [1-3379: 454.0727
442091 [T -5871345406. 1423091 - 156:5047%521243 11=3880: 473.1430
S 7410943 [T 548190944, T3130.l - 197500952407 Tr=358:1. 501.1626
oY 1pd 1Y 11 52759 (L. 24yl - 1981585 71952U10 =356 497.0780
607163824 |1 20100887 T8~ 13975703d31905 113883 473.1106

10425 | 477.1084 1-233; 571.2028 1-357: 464.1012

1-105: 495.0789 1-234; 545.1676 1-358: 504.1412

1-106: 508.105 1-235: 557.1849 1-359: 532.1712

1-107: 486.1508 1-236: 458.0994 1-360: 484.0467

1-108: 574.1296 1-237: 615.2217 1-361: 512.0783

1-109: 489.1484 1-238: 615.2214 1-362: 580.1487

1-110: 555.2063 1-239: 559.1851 1-363: 496.0996

I-111; 556.1545 1-240; 557.1880 1-364: 468.0686

I-112; 541.1925 1-241: 571.2035 1-365: 566.1355

1-113; 483.1249 1-242; 585.2169 1-366: 559.1852

1-114: 472.1352 1-243: 557.1893 1-367: 566.1333

1-115: 477.0961 1-244: 586.2295 1-368: . 468.0684

1-116: 529.1913 1-245: 490.1365 1-369: 564.1728

1-117: 530.1387 1-246: 547.1831 1-370: 550.1549

1-118: 585.217 1-247: 561.2004 1-371: 491.1096

1-119: 489.1156 1-248: 603.1714 1-372: 518.1921

1-120: 473.1179 1-249: 469.1317 1-373: 490.1603

1-121: 460.0964 1-250: 572.2137 1-374: 564.1736

1-122: 607.1699 1-251: 572.2140 1-375: 550.1579

1-123: 493.0631 1-252; 533.1689 1-376: 596.2613

1-124: 473.1161 1-253: 573.1966 1-377: 486.1401

1-378: 630.2207 | 1-385: 492106 | 1-392: 599.2152
1-379: 559.1829 | 1-386: 4921055 | 1-393: 587.2156
1-380: 573.1978 | 1-387: 477.095 | 1-394: 437.1107
1-381: 6162039 | 1-388: 477.0948 | 1-395: 511.0564
1-382: 587.2132 | 1-389: 602.1900 | I-396: 650.1655
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[-31: 567.2256 |-160: 577.1898 |1-284: 544.1826 |-32:

597. 2367 1-161: 563.1744 |-285: 531.1529 1-33:
wWOIb520469 | - 162: 459. 1019 |-286: 543. 1704 | - 3BCT/US2005/016445

603. 1674 1-163: 541.1911 1-287: 591.1867 1-35:

432.0783 1-164: 604.2055 1-288: 605.2016 -176 WD

2005/ 111039 PCT/ US2005/ 016445 Conpound HRMS Conpound

HRMS Conpound HRMS |-36: 483.0332 |-165: 654. 2409

[-289: 577.1710 1-37: 445.1213 |-166: 621.1838 |-290:

591. 1900 1-38: 459.1367 I -167: 661. 2162 |-291:

SCompdind |, 'Iﬂﬁwsfgag'%oggpp d“3° W@mmd HRMS
) Jhw/ N : 4O J 1 A = . J )J LIO.
B8 0139 |1 3W15814 31 |- 170.5885882448%" 204- 664.1835
BI8d: 1853 || 5852994 63-W443 | - 171:5782962685 | - 295:
603. 1746 1-43: 449.0728 1-172: 577.1576 |-296;
563. 1593 | -44: 449.0727 1-173: 605.2002 1-297:
Efifplé 71t LExpresgibn ardd Pufi@@ioh of Adrora EhagEBszyine3908:
524 1949 I-46 500 1630 1-175: 573.1983 1-299:
q Ex i¢ 6: 573.1986 |-300:
605 1879 I-48 506 1558 | -177: 585.2192 |-301:
(0264 09738 Repominan} agpuseyAgrora 4 yeth agganiperfpsminug fexahistidine tag

(198-Audkd ) was &Elbreé&ou 449665 tdndh/Pbachbibtirdddeétok adDidisect cell
539.2562 1-5 %% %631 | -180: 559. 1851 |-304:
expiersip gyster) (Bggto 1%eFON81:  652. 2994 | - 305:
[(g%g iggg Soiubgasrecéé mgr;g%ou:sé %g%o,ra gggas%%izlg 4f_r%16-luglsect cells using
No-BF Alfzdihse (Qidden) 4b/desdrib2a by +hb8HanubdoBurdiBha fhirtlB0 Purified over an S75
533. 1680 1I -SQA 459, 1027 l-f%:te%és' 2131 1-3009:
“@6%@%@@2C°P?€‘.”ﬁ 33267599, 2348 | - 310:
602. 1863 1-58: 439. 1550 I-187: 654.3136 1-311:

As8tra BEB2yme Exgoessionand Padfidatia88: 638. 2832 | - 312:
551. 2576 |-60: 459.1016 |-189: 640.2628 |-313:

[0343] 1731 Recombinant mouse Aurora B with an amino-terminus hexahistidine tag

LD

(His-Aurora B) was expressed using a standard baculovirus vector and insect cell expression

system (Bac-to-Bac®, Invitrogen).
[0244] Soluble, recombinant mouse Aurora B was purified from insect cells using

Ni-NTA agarose (Qiagen) as described by the manufacturer.

Example 22: Aurora Kinase Enzyme Assays

Aurora A DELFIA® Kinase Assay

[0245] The mouse Aurora A enzymatic reaction totaled 25 pL and contained 25 mM
Tris-HCI (pH 8.5), 2.5 mM MgCl,, 0.05% Surfact-AMPS-20, 5 mM Sodium Fluoride, 5 mM

DTT, 250 uM ATP, 10 uM peptide substrate (Biotin-B-Ala-QTRRKSTGGKAPR-NH,), and 500
pM recombinant murine Aurora A enzyme. The enzymatic reaction mixture, with and
without Aurora inhibitors, was incubated for 15 minutes at room temperature before
termination with 100 uL of stop buffer (1% BSA, 0.05% Surfact-AMPS-20, and 100 mM
EDTA). A total of 100 pL of the enzyme reaction mixture was transferred to wells of a
Neutravidin-coated 96-well plate (Pierce) and incubated at room temperature for 30
minutes. The wells were washed with wash buffer (25 mM Tris, 150 mM sodium chloride,
and 0.1% Tween 20) and incubated for 1 hour with 100 uL of antibody reaction mixture
containing 1% BSA, 0.05% Surfact-AMPS-20, anti-phospho-PKA rabbit polyclonal antibody
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[-61: 503.0516 1-190: 489.1142 1-314: 573.1610 1-62:
455. 1496 1-191: 559. 1845 1-315: 524.1979 |-63:
W@ 20H508i039 | - 192: 513. 1625 1-316: 538. 2110 | - GECT/US2005/016445
474.0879 1-193: 555.2103 1-317: 588.1727 1-65:
489. 0889 1-194: 559.1843 1-318: 579.1300 1-66:
488.1034 1-195: 545.1683 1-319: 559.1850 |-67:
495. 0690 |-196: 545.1693 1-320: 545.1876 |-68:
494.0832 |1-197: 559.1814 1-321: 573.1971 1-69:
591. 0810 1-198: 561.2004 1-322: 597.2403 1-70:

(4 ST B3R i i e

THeFellsdete agted and dien2ibund 8@Spi BB Had BRated usig 100 uL of

o30S0 o308 e

Whlac™t 87 BisionZPetkingd@er) 814 | - 328: 514. 1995 |- 76:
483. 2202 1-205: 587.2156 1-329: 553.2092 1-77:
(259, 1602 GongEendsl7Btod0I-11+3BER, 1-84 F32389, 1-4p. 17810 1-55, 1-57 to I

5@%33 Q85b 17320175, 5@@ 138?;%786'r9°131193 t§§36 239@0 1-1'03 ﬁ%09 I-111 to I-113,
1604 1-208:

300 19020130, 1185 5, 1585 4 19 53355 397, SIFRI 1 gL151, 1157, 1160 t
I- 45311-116%3101&5 121159 to 161]72 12165‘90 11193%02 47910211%@3 I 282 1-219 tol-235, 1-237

t@cf@@ﬂf@’its@g?l@éﬁﬂ@@z‘cﬁ@%ﬂ@i%wwﬁ éﬁ%@l}r@al ml-mg 35gy 1-357 to
R\ B R G NG B3 v L AR el A8 EAD0: ey
235 [-84: 2483. 1152 1-213. 658. 2264 |- 337

455 108 Tl g 0 e 8 s

tBl3W, 6921773, 18@ 93,488 tOk3BN, 141021803,59381 104273, 1-184 6128, 1-130, I-135, I-

1%?%;%%1%8, 1%1:6§§%16 3%163133751 51 ]téi 1%‘?2@4%%2616_ ?ﬂéh to 1211, 1213 to I-
2USBAI830 1229 L B0 o 420, BERG v0  2iigh 24608 L ATLERP 1aHED 1272, 1274, 1277,
1-9AAL 3833 1-301, 1-304 to 1-310, 1-313 to -319, 1-321, 1-323 to -327, 1-329 to 1-334, 1-337, I-
338, 1-341, 1-343, 1-350, 1-351, 1-353, 1-355, 1-357, 1-359, 1-362, 1-365 to 1-368, and 1371 to 1-376

exhibited IC,, values less than or equal to 100 nM in this assay.

Aurora B DELFIA® Kinase Assay

[0248] The mouse Aurora B enzymatic reaction totaling 25 uL contained 25 mM Tris-
HCl (pH 8.5), 2.5 mM MgCl,, 0.025% Surfact-AMPS-20 (Pierce), 1% Glycerol, 1 mM DTT, 1

mM ATP, 3 uM peptide substrate (Biotin-B-Ala-QTRRKSTGGKAPR-NH,), and 20 nM
recombinant murine Aurora B enzyme. The enzymatic reaction mixture, with or without
Aurora inhibitors, was incubated for 3 hours at room temperature before termination with
100 uL of stop buffer (1% BSA, 0.05% Surfact-AMPS-20, and 100 mM EDTA). A total of 100
uL of the enzyme reaction mixture was transferred to wells of a Neutravidin-coated 96-well
plate (Pierce) and incubated at room temperature for 30 minutes. The wells were washed
with wash buffer (25 mM Tris, 150 mM sodium chloride, and 0.1% Tween 20) and incubated
for 1 hour with 100 pL of antibody reaction mix containing 1% BSA, 0.05% Surfact-AMPS-20,
anti-phospho-PKA rabbit polyclonal antibody (1:2000, New England Biolabs), and europium
labeled anti-rabbit IgG (1:2000, Perkin Elmer). The wells were washed and then the bound
europium was liberated using 100 pL. of Enhancement Solution (Perkin Elmer).

Quantification of europium was done using a Wallac™ EnVision (Perkin Elmer).
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[-91: 477.0928 1-220: 573.1994 |-344: 558.9984 1-92:
551. 2557 1-221: 559. 1807 1-345: 558.2185 1-93:
wGeOMsABO2 | - 222: 573.1989 1-346: 572. 2341 | - 9BCT/US2005/016445
542. 2212 1-223: 629.2331 1-347: 558.2203 1-95:
477.0929 1-224: 587.1893 1-348: 570.2169 1-96:
477.0931 1-225: 587.2358 1-349: 525.2404 1-97:
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[0249%. 1084 Iphibiign Oisﬁflirom gr fupsB ackgity Hhole pelygiems can be

a8 &3e DB&tdrmérdflion aff el ddd %@ryl&% o’kﬁl@ora dabkB8tes. For example,
508. 105 | -235; 5571849 359: 532.1712 -107:

oG58 geaebProsgho9Ban o dene b (eIt 10,20 Pgiora B substiate

cant. ubdPB readdé: ml‘@&éor?&lﬂurbramhv%% a%zlgtge cell's}@&n Alternatively,

SISO PEr SIS0 S 570 G TR GG o Lopass ntibiton of

ARbfa Badbrity: 8dlarl N urdB80inhibdteh caf B8 dE¥eShined nsid@dnalogous
5@%&1192 - 221%“ ‘3”8% 035 1- 365 566.1355 |-113:

mg o Befey fosdgectioBy 1852 |- 114

551252 R TSR AR SR i ot i

(192901R0Y WellP 4l indHAtel 6ErnichBHB7 °E6dells hddde mkutilal&:l: with Aurora

530. 1387 |-246: 547.1831 1-370: 550.1549 1-11
rgnggtogsfqr ] hcg;_a; 7t 375°§if1>gzgMtl‘gflf/gp@afoggildgl@gls forllp ﬂgutes and then

pé8RabikR8 Wittk2d 8% TER3X1108.th BBS3CAls wek8inkBigated Jvrtl'l g@use anti-pHisH3
473 1179 1-249: 469. 1317 |1-373: 490. 1603

- (1468 GsYémnalinsFechapjogies) anyd rpblytanti-miaticmager <1 11% Wenmum
PRAHadB8ald é P dntibadids 2)14@toura3¥&)m %%eﬂa’iu]rg Aledwashing with PBS
th%gc:egllso'vgeer’g' stlame gv1th5a§’§—ra]b% exa 4 5(1 1180, ?/Io:fecular Probes) and anti-
mouse IgG Alexa 594 (1:180) for 1 hour at room temperature. DNA was then stained with
Hoechst solution (2 pg/ml). The percentage of pHisH3 and anti-mitotic positive cells were
quantified using Discovery I and MetaMorph (Universal Imaging Corp.). Aurora B

inhibition was determined by calculating the decrease of pHisH3 positive cells.

Anti-proliferation Assays

[0251] HCT-116 (1000) or other tumor cells in 100 puL of appropriate cell culture
medium (McCoy’s 5A for HCT-116, Invitrogen) supplemented with 10% fetal bovine serum
(Invitrogen) was seeded in wells of a 96-well cell culture plate and incubated overnight at 37
°C. Aurora inhibitors were added to the wells and the plates were incubated for 96 hours at
37 °C. MTT or WST reagent (10 pL, Roche) was added to each well and incubated for 4
hours at 37 °C as described by the manufacturer. For MTT the metabolized dye was
solublized overnight according to manufacturer’s instructions (Roche). The optical density
for each well was read at 595 nm (primary) and 690 nm (reference) for the MTT and 450 nm
for the WST using a spectrophotometer (Molecular Devices). For the MTT the reference
optical density values were subtracted from the values of the primary wavelength. Percent

inhibition was calculated using the values from a DMSO control set to 100%.
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wGhH5A80P 1- 386: 492. 1055 1-393: 587.2156 | - 3801/US2005/016445

573.1978 1-387: 477.095 1-394: 437.1107 |-381:
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be 3 vibsgssion and Purification of Aurora
K| ase Enzynes urora A Enzynme Expression and

InRuvd TR BfB&cy Nidddll Reconbi nant nouse Aurora A with an
am no-term nus hexahistidine tag (H s-Aurora A) was

[083pr essedicisi g1 R 16% SR GuRecdel oM 10 SL M@;Q{o%ha?é'm&fered saline
i nsect cell expression system (Bac-to-Bac(r),

were\wseptigy brijecttdRupthe Sdicutaheous spase irbiha sight donas Bank of éaragle CD-
| |

ek B B e P AR PP s

mparlaffqnéwnexﬁeffer%mlewsed tylczeveékldltﬁ@g@wewr@#rpe( A}"mcywammes

R RE R e G5 PR @ e AR e g
redétied @-vbﬁﬁrm d1dppraLiaiRdlE2i0dhmBmica Yerd ifleSteA\UY. Grf the Bl W@Swith

expressed usi a standard bacul ovirus vector and
Aulf%%e@hlbetetﬂ(l@*g& elsarigys dosessand seliedatest Al Bapdyol Froups received
véhﬁ@(é 4162980 nor FiPL4H bogglwl‘é HE wag ﬁ\réQéTpé RARL, M%ﬂd AN QL was

was purified fromihsec I's using Ni-NTA agarose

te(r(gnatgér\\\)heashmtestwlltb@dergaChmapmmmafctymO@eréxarrpl e 22:

Aurora Ki nase Enzynme Assays Aurora A DELFIA(r) Kinase

0ST2Y e St e oA T e B ARy LR purposes

ofZlaBitnandviy Gestan@ir@s e Bupeaf tagtar AlPSligents Eraimbsgdw@med as

. i T Nt j t .

R0 81 o8 P P MRN8 JITPBR PR i

ofrthis disblosrin thatmarrlqme chrogesrin foxmeangdrinil cThbe madswithdut departing

frbRafd &mcgga@f%qmé%w Wi is W b Rhe VY QE a?g)&\tiwu&%%ather
was | ncub for 15 mnutes at roomt enpera

thge by the speceffqmbedingantssi th 100 L of stop buffer (1% BSA,

0. 05% Sur f act - AMPS- 20, and 100 nM
[0254] The patent and scientific literature referred to herein establishes knowledge

that is available to those with skill in the art. Unless otherwise defined, all technical and
scientific terms used herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. The issued patents, applications,
and references that are cited herein are hereby incorporated by reference to the same extent
as if each was specifically and individually indicated to be incorporated by reference. In the

case of inconsistencies, the present disclosure, including definitions, will control.
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EDTA). A total of 100 L of the enzyne reaction m xture

was transferred to wells of a Neutravidin-coated
w@soseilo3pl ate (Pierce) and i ncubated at roomPCT/US2005/016445

tenperature for 30 mnutes. The wells were washed
with wash buffer (25 mM Tris, 150 nmM sodi um chl ori de,
and 0. 1% Tween 20) and incubated for 1 hour with 100 L
of antibody reaction m xture containing 1% BSA, 0.05%
Sur f act - AMPS- 20, anti - phospho- PKA rabbit pol ycl onal

anti body - 179 WO 2005/111039 PCT/ US2005/ 016445

1: 2000, New Engl and Bi ol abs), and europi um | abel ed
(0238 - r abBYHATGERAIMERE Perkin Elner).  The wells
wer e washed and then the bound europi umwas |i berated
usi n]lg 109\L of Enh cenen ~Solution (Perkin El mer).
Quanti fi ¢atPEIUBY O IFBr (M was done using a Wl | acTM
EnVi sion (Perkin Elnmer). [02468] Conpounds |-1 to 1-12,
1-14 to 1-32,1-34,1-37, 1-39 15,1-52 to 1-55, 1-57
to - 59, 1-63 to 1-69,gd- 7L 1-75,1-80, 1-85, 1-86,
1-91, 1-93 to 1-96, 1- 9@ IN 1-103,1-109, 1-111 to
1-113, 1-117,1-118, 1-120,)<%;126, 1-128 to
1-131,1-134 to 1-138, 1- 14R 145, 1-147 to
1-151,1-157, 1-160 to 1- P8¢ 1R165,1-166, 1-168 to
1-171, 1-173 to 1-199, 202 \L8"1- 211, 1-213 to
1-217,1-219 tol-235, | ‘ oRY- 301, 1-304 to 1-310,
1-313 to 1-327,1-329 topg*B35gil- 337 to 1-341, 1-343,
1-350 to 1-355,1-357 to 15360, and 1-362 to 1-376 (4
exhibited I C50 values |l ess than or equal to 1.0 Min

t hi sp IR hdradk: tOo 1-12, 1-14 to
1-25 %i’g‘%aéb%%g@acl- 52 f%ﬂ?%%& 1-57, 1-58, 1-63,

1- 65yhdr@nl- 67, 1-69, 1-73, 1-86, 1-93, 1-98 to 1-100,
1-102, 1-103, 1-111 to 1-113, 1-117,1-128, 1-130,

1835y ckopehdd R hnd A7 rogb b ABrm hpbRY, 1- 161, 1- 163,
1-171, 1-174 to 1-199, 1-204 to 1-206, 1-208 to 1-211,

1213 to |- 214 .  1-219 to 1-229 nl-231 to 1-235, 1-237
LK Ehfoden, S o Rd Ml BB R K 57001 270, 10274
1- 2};}, %ﬁ?ﬁ& 280 to 1-301, 1-304 to 1-_3101 1-313 to
16570t R aph indepgndanty i hygrosen dherq gr 41 opsienglysapstityted

338,4- 1- 343 5 - - -3 .

! 387 110 o R b ke ot s R o g g i gy e
exhiduatied, fofsh@n ¥atidiaBy biesstulddam tOF-mefbaded tRclckBPhdt¥Iring; or R”
this assay. Aurora B DELFIA(r) Kinase Assay [0248] The
moused RirtegetheBfasmahatli ¢ reaction totaling 25 L

contained 25 nM Tris- HC (pH 8.5), 2.5 nM WyCl12,

0 Q02 b§drSpurf, ac bptAMRS: 2BsttRica atiphatic bYRIBE Boeka B id hydvbgen; and G
DTT, 1 nMATP,, 3 M peptide substrate o _

( Bi d¢ hydregennQR Qﬂi@hmﬁ%@@w@w@y subghigtegiglighatic, or Ring B when

rec [ t rine Aurora B enzyne. The enzymatic
rea%fioa&rﬁﬁﬁit%%eéforwat "8t without Aurora inhibitors,

s ipcubated for 3 hours roomte rature before
¢ Bir A oo ERor bR g St TBmIER T 1o AHSAI. 05%
Sur fgelbal MR, 3bheté@Be,ADAngM EDTA) . A total of 100 L
of the enzynme reaction m xture was transferred to
WRlirlgsB i8fa sabdNeuttd avirdissticaed &6, Qétetvatyl, heetay eyl &i @El6sijphatic
and incubated at roomtenperature for 30 mnutes. The
vel 1'8%er e washed

Ring C is a substituted or unsubstituted aryl, heteroaryl, heterocyclyl, or cycloaliphatic

ring;
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with wash buffer (25 mM Tris, 150 nmM sodi um chl ori de,

and 0. 1% Tween 20) and incubated for 1 hour with
wde@stiiosd anti body reaction m x containi ng 19%@B8B$2005/016445

0. 05% Sur f act - AMPS- 20, anti - phospho- PKA rabbi t

pol ycl onal anti body (1:2000, New Engl and Biol abs), and

europium | abeled anti-rabbit 1gG (1:2000, Perkin

Elner). The wells were washed and then the bound

europi um was |iberated using 100 L of Enhancenent

Solution (Perkin El ner). QJantifi cation of europium

T BebE S A Y £ R A P B
CeI |1HJ:1 enm?)éelég&pﬁ@nﬁhglsﬁhor yl atl on Assays [0249]
I nhi b|t| on of Aurora A or Aurora B activi ty i n whol e

f s
G RO ORE R, 3 S RO DHEE RIS, N8,
ex arrm(le‘)so d%treokﬁjsowﬁ )de£4 ea%ﬁghm%ammy kastiffled¥ith R’ or R;

h| stone H3 on Serine f) Aur or a substrate can be

E dl E; e ﬁéj&ean #H%@ g s%hgjteﬁjr?’p Bgtel%a o'r Kalet%\%cgrgl]yl %rBoup,

syste rnative any urora

sub 3at mlar assa ds_t.0

RS Hrralr e R SRl R géogpcf%f\sfff?ffgz QP {P(Cua iy,
Aur og-g; hi n (@ QR US @g]}gnﬁ{dogous

met hgds/}g\ng kﬁg\/)mcq%ﬁr o?a@%kgg%(g ¥ riat gzl)f o¥ det’ecti on.

[ 025Q1OINH(@, sqtlety; f i ¢ exanpl e, HelLa cells were seeded

ina 96-well cell culture plate (10 x 103 cells/well)
aRgh HIGARBLRRNAY BTHYHEN &t bnallselibstined fighagyhaned

w th Aur o?a nﬂ%l b?t%lrgsn an%%hhozg%at 37 C IP%l xegalvm th

4% ﬂwtaaéawylnad ldaMngcxyelyf groufd;Or kBt @sthe sring higrpgen atom, taken

perneabi | ized, with 5%T|tonX100|n PBS. wer e
P BEReT G e Biiose A HRAS FBROTCHY Bl to Smbibéred
Sig ﬂ&|tdr&g‘yﬂ_cﬁ ahpd BghBs¢d Bneotaldiihg Bating, i ddalitich tolicketrogen

171 Ph tical ti bodi
For ool o M ERPTERET R e ?'ér?ﬁfalh?ﬂg' Wot h PBS

t he egll st ed with antl 8
(Eoctelt nop Sl TBHEBELy: oD SRt TR and
594 }(eleréa‘}_Q]) oxf}Qaﬁergcyhlzo grodh; room tenperature. DNA was
then stained with echst solution (2 g/m). The

R e A e \gﬁolﬁem@

were quantified using D scovery | and

( m r%'c%l eﬁd@g @%nf&gﬁclprhagy tsﬁ%{l k84 B gl h&e pyc l Eé\g\@isoaryl

de erm "fed by ecrease of

posigrbtye cells. Anti-proliferation Assays [0251]

HCT- 116 (1000) or other tunor cells in 100 L of
appropriate cell culture medium (MCoy's 5A for
HCT-2.16, Thavempogef clsimpplvdiresited with 10% f et al

bovi ne serum (Invitrogen) was seeded in wells of a
9@acheif R el R’ independentlplishiyelreged, fluvcloat Ed, abipbativioghionaly

t ;e %P%Hégég Sgg?llé)r;lg :qgh%glgazﬁrm{%agfe\d ggctiﬁ%a ftc%etg{;re with ltlrlle ca?llaog atom to

which they are attached, form an optionally substituted 3- to 6-membered
cycloaliphatic ring;

R’ is hydrogen, -OH, -NHR’, -SH, or a C,,; aliphatic optionally substituted with R’or R’;
R" and R? together form a bond;

G is -H, -OH, -NH,, -O(C, , alkyl), -NH(C, , alkyl), -N(C, , alkyl),, C, , alkyl,
C,, fluoroalkyl, -O-L'-R’, -N(C, , alkyl)-L'-R’, or-L'-R’; and
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37 C. MIT or WST reagent (10 L, Roche) was added to
each well and incubated for 4 hours at 37 C as
walemsnitoed by t he manufacturer. For MIT t he nep@bUb10880l6445
dye was sol ublized overni ght according to
manuf acturer's instructions (Roche). The optica
density for each well was read at 595 nm (pri nary)
and 690 rim (reference) for the MIT and 450 run for
the WBT using a spectrophotoneter (Ml ecul ar Devices).
For the MIT the reference optical density values were
subt ract ues of the primary wavel ength.
céireve ??H% (gﬂ al§n%alculated usi ng the val ues
froma DVSO control set to 100% - 181 WO 2005/ 111039

PCT/ US20 /016445 Assays In vivo
Turot Ef fi Sﬁ%mp%l&e(g%f@g%fw%ﬁor Dy"106) or ot her
tunor cells in 100 L of phosphate buffered sal i ne
were aseptically injected i he subcut aneous space
in the right dorsal flank ofxfefmale CD- 1 nude mce
(age 5-8 weeks, Charles RiMer) using a 23-ga needle.
Begi nning at day 7 after Qﬁq@ulation tunors were
measured tw ce weekly usi Ng ayvernier caliper. Tunor
vol unes were cal cul at ed Candar d pr ocedur es
(0.5 x (length x w dth R'he tunors reached a
vol une of approxi nat el #Ynmi ce were injected
i.v. in the tail vein wt Aurora inhibitors (100 L)
at various doses and schedm es. Al control groups
recei ved vehicle al one. Dr size and body wei ght
was neasure twice a week and the study was termn natéd-1)
when the control tunors reached approxi mately 2000
8. orfaghe8haciiidably edeeptilie eadfdhergofi nvent i on has been
described in sone detail for purposes of clarity and
undevheraifdi ng, these particul ar enbodi nents are to be
considered as illustrative_and not restrictive.

wiling A ds agybptieied veanstinied ier rragmpsied frarl. a?ttemﬁ%m a

rean@gdqggngQgﬁagba&hggng that various changes in
form’and detail can be nmade without departing from

t gnd B U8 ss6aRRe@br fkBbdtANBM hiyD PetedMalyd ytiSalifBaki€ or heterocyclyl
defined by the appended clains rather than by the
speci®?® c enbodi nents. [0254] The patent and scientific

literature referred t st abl hes know ed L
S 8 S RTABH 6 Vs PHUSR Db SR TP PHET APt Stoaliphatic
Unl esisg; ot herwi se defi ned, aII techni cal and
scientific terns used herein have the sane neani ng as
C REHHYogeRdORS LIED), byR° 0@ @, alighadi BtionaBKédbbtitufedivith R or R’;
art to which this invention belongs The i ssued

i f
B S R Sl e S
sameC gxlipttic; @R hid Eyathﬂler\l\&getﬁ&eﬁﬂﬂf the adtrbyn élﬁdl to which they are
|nd|V|duaIIy i ndi cated to be jncorporated
r ef edtias, farm apegtionally gubstityterds g p gte@%feéscyd?ﬂl@haﬁc ring;

present disclosure, including definitions, wll
c ¢a¢h [y |independently is selected from the group consisting of' halo, -OH, -O(C, ; alkyl),

-CN, -N(RY,, -C(O)(C,., alkyl), -CO,H, -CO,(C, , alkyl), -C(O)NH,, and
-C(O)NH(C, , alkyl);

each R’ independently is hydrogen or an optionally substituted aliphatic, aryl,

heteroaryl, or heterocyclyl group; or two R’ on the same nitrogen atom, taken

together with the nitrogen atom, form an optionally substituted 5- to 6-membered
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- 182 WO 2005/111039 PCT/ US2005/ 016445 [0255] WHAT
IS CLCAIMED IS: 1. A conmpound of formula (A): Ram N N
wobdee/ 11839 A NRY Rl 2 G(A or a PCT/US2005/016445

pharmaceutically acceptable salt thereof; wherein: R

I's hydrogen, or Rf' and O together forma bond; is

hydr ogen, or Rl12 forns a bond with either Rf' or R ;

each of RX and RY independently is hydrogen, fluoro,

or an optionally substituted C1 aliphatic; or RX and

R ', taken together with the carbon atomto which they

are he@rgﬁ'g f%%ﬁégec?ﬂét&%?}@lyll ¥ing Hg)&shtlé 'ily;gcﬁﬁiho% tohR nitrogen

6- nenber e oal ticri

togeftthlér()?@l’lm%tef%tﬁ@s setpqtesd flfﬁfdi‘b@ewd %n opt| onal |y
substituted aliphatic or Ring B when Rf is hydrogen;
areach®’ 1m®phxyd¢nt§1g§rhydm@éasor arN(pFﬁxby\ﬂly suBRSted pliphatic.ondl | v
subshlgrggrefjorahetghcatl o JRing B when Rf' and Rfz

t oget Yorma %gagﬁung ilsasubstltuted or

uns .

oy |lﬁ‘%ﬁ3fecrdeegy Wnr?stl%rfaif?%trvru?# 31y PR g geroary!
subsgrotipit ed or unsubstituted aryl, heteroaryl,

het erocyclyl, or cycloaliphatic ring; Ring Cis a
substituted or unsubstituted aryl, heteroaryl,

het e4. ocy dhg kompoundyof klaa 8, aaing fornmilan@): - 183 WO

2005/ 111039 PCT/ US2005/ 016445 Ra is hydrogen,

-C(OR, -CO2R1, -SO02R1, or T3 3 aliphatic having
0-2 substituents independen sel ected fromR3 or

R7: Hl\)l\
N7 'I'
~/ ~R®

RX

A Ry

=N

S o

or a pharmaceutically acceptable salt thereof, wherein:

Ring B is substituted with 0-2 independently selected R® and 0-3 independently selected

R* or C, , aliphatic groups;
each R’ independently is selected from the group consisting of C, ; aliphatic, R, R,
-T'R*,and -T-RS

T' is a C, , alkylene chain optionally substituted with R’ or R, wherein T' or a portion

thereof optionally forms part of a 3- to 7-membered ring;

R* is -halo, -NO,, -CN, -C(R)=C(R’),, -C(R)=C(R)(R"), -C=C-R’, -C=C-R", -OR’, SR,
-S(O)R’, -SO,R®, -SO,N(R"),, -N(R"),, -NR'C(O)R’, -NR'C(O)N(R"),, -NR'CO,R’,
-0-CO,R’, -OC(O)N(R"),, -O-C(O)R’, -CO,R’, -C(O)-C(O)R’, -C(O)R’, -C(O)N(R"),,
-C(=NR"-N(R"),, -C(=NR*-OR’, -N(R")-N(R"),, -N(R")C(=NR")-N(R"),, -N(R)SO,R’,
-N(R)SO,N(R’),, -P(O)(R’),, or -P(O)(OR)),;
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Re is hydrogen, -OR5, -N(R4)2, -SRS, -NRAC(O R5,
-NRAC(O) N(R4) 2, -NRACOZR6, -N(R4)SO2Re6,
wo NoB4)B882N( R4) 2, or a Cl1_3 aliphatic optional PET/US2005/016445
substituted with R3 or R; Rl is Cl1_6 aliphatic or an
optionally substituted aryl, heteroaryl, or
het erocyclyl group; each R3 independently is selected
fromthe group consisting of -halo, -OH -Q(Cl_3
alkyl), -CN, -N(R4)2, -C(O(C1_3 al kyl), -CO2H,
-Q)Z(ClSaIkyI) C(O)NH2 and -C(O NH(C1-3 al kyl);
%I?f’xﬂ eg%rel dﬁsg tr! éclptlonal sugqﬁu dg{%/l %8 e?&:gcl)glnalhe}(eroaryl
het egrogpy:cl yl group; or two R4 on the sama nitrogen
atom taken together with the nitrogen atom form an
O R0 & shilfst Bt i th W28 Hd Grend G sETRARER ‘@@ d OFBshaéRadMtyQElected
4- to 8-nenbered heterocyclyl ring having, in addition
to tIheorrﬁ,mab;gi@anmupm 0-2 ring heteroatons sel ected
fromN, 0, and S; each RS independently is hydrogen or
arRa@®’ Ilﬁdh@bll\dénﬂyl Bstietted f6mahd grbap tnsisatig/df,C, , aliphatic, R”*, R™,
roup; each R6

het er or heterocyclyl
i nd eﬂizt-R -Vs'fg ] @}9{1\70?33&1 'y substituted aliphatic

or aryl group; and each R |ndependentl s an
Ot is@r@], hikylentidbintaptieshliyrsybstitited it & ot BT, wl"(erem the alkylene
het er oar yl roup. 2. The coqpour;d of claiml

wher @piR:opg chf’rmeu@Ff-‘él by Cf %‘%‘%hd@ﬁ?hyov @h;ﬁdr%@ém Sy

fluo 6 I G bs
B e e e P (s s S e
the_eRopa)atan, Loci b beYoRITINKY Aed. NIy, fINﬁ(“)SOZ , or
optional [y substituted 3-
cycl-6aN@hatnt whergy T'Rea pernloy dTe@egné nptlor@er foriNbiPdrt of SHY
or a Cl Sqa; gatlc optionally substituted with R3 or
. mggpber 2together forma bond; Gis -H -OH,
TL_IZ a)CZ%lgI?% Ewlp)tlone-&lyl_s'(gcﬁhgﬁc? }Xl&%/i)r Ii3N8 eTe?xRthe alkylene

'2Sé%*ﬁl%%é*%@b&?&@&%&féﬁ@z@. SE S RO

or cglgau(?gkwy@ﬁﬁ N@R )J tw wf@@mm“w -NERSCO)- lqdwk‘iw -C(O)-,
ormul a -
-C(0)-C(0)-, -CO,-, OC(O)- -OC(O)O- -OC(O)N(RY-, -NRH-N(R?)-, -N(R"SO,-, or
-SOZN(R4)-, and wherein T’ or a portion thereof optionally forms part of a 3-7

membered ring;

V is -C(R)=C(R’)-, -C=C-, -O-, -S-, -5(0)-, -5(0),-, -SO,N(R")-, -N(R")-, -N(R")C(0)-,
-NR'C(O)N(R%-, -N(R)CO,-, -C(O)N(R")-, -C(O)-, -C(0)-C(O)-, -CO,~, -OC(O)-,
-0C(0)O-, -OC(O)N(RY-, -C(NR*)=N-, -C(OR*)=N-, -N(R"-N(R")-, -N(R)SO,-,
N(R)SO,N(R"-, -P(O)(R®)-, -P(O)(OR’)-O-, -P(0)-O-, or -P(O)(NR’)-N(R®-;

2d

is -halo, -NO,, -CN, -C(R})=C(R’),, -C(R’)=C(R’)(R""), -C=C-R’, -C=C-R", -OR’, -SR’,
-S(O)R’, -SO,R’, -SO,R’, -SO,N(R"),, -N(R"),, -NR'C(O)R’, -NR'C(O)N(R"),,
-NR'CO,R’, -O-CO,R’, -OC(O)N(R",, -O-C(O)R’, -CO,R’, -C(O)-C(O)R’, -C(O)R’,
-C(O)N(RY,, -C(O)N(RHC(=NR")-N(R"),, -NR)C(=NR")-N(R)-C(O)R’,
-C(=NRY-N(R%),, -C(=NR*)-OR’, -N(R*)-N(R"),, -N(R)C(=NR")-N(R"),, -N(R")SO,R’,
NRYSO,N(RY),, -P(O)(R’),, or -P(O)(OR’),; |
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" FRY VN% (A-1) or a pharmaceutically acceptable

salt thereof; wherein: R ng Ais a substituted or
waon®shstods ut ed 5- or 6-nenbered aryl, heteroarpdT/US2005/016445

cycl oal i phatic, or heterocyclyl ring; Rng Bis a

substituted or unsubstituted aryl, heteroaryl,

cycl oali phatic, or heterocyclyl ring; Rng Cis a

substituted or unsubstituted aryl, heteroaryl,

het erocyclyl, or cycloaliphatic ring; Re is hydrogen,

-ORS, -N(R4)z, -SRS, or a Cl.3 aliphatic optionally

substituted with R3 or. R ¢ h, of nd

R RS ooty PG ol bRt pabergpoen

subsgrotyit ed C1. 6 al i phatic; or Rx and Ry, taken

together wth the carbon atomto which they are

ateh@cilestepb@ieft PR sORé ORI the SURS Ednbigtigtof3hald,00H, -O(C, , alkyl),
6- menbered cycl oaliphatic ring; each R3 independently
is sé]Nadﬂ@é)zlf-ﬁ@ﬁql_helkglb,e@@szdﬁ@j((s“]tgaﬂgl)oﬂ@]ﬁ*&ﬂzoand OH,

- O CL, L kyl), -CN, -N(R4)2, -C(O(C1_3 al kyl),
-cozﬁ,(gl@@f;“i}é);m kyl), _C(ONH 2, and - C(O) NH(C7_3

al kyl ), each R4 independently is hydrogen or ap ,
opathdnaindgpenderdlyiis aCadliphatistoatiprally sulstitutedheith Roerr K| or two

or heterocyclyl group; or two R4 on the sape nitrogen
at omiosasRatt kY gy Berabe sitber i Ak EroRe STBre FP AR e to
opt i WRidh they srehshited] B 23 lo@-BeBREs by lk8Rg; WO

2005/ 111039 PCT/ US2005/ 016445 heteroaryfl or i to

8-chaNPehRPeNRNY AGYALdsEn bi HbPEBMAIRGubdHIuRE dli$Ha08 abyd,

the nitrogen atom 0-2 ring heteroatons selected from

N, CheternatylSpr lepearbeyily] grodppe hdeRt drythe sarhgmitrogrevatan, talen
al jl phatic, a

optionally substitute " I het arvyl
or - HoRePey B GF Bt R R db R sl Kbt 1y - regred
opt i lesteabdryl @ubBLs-herhbetedhgterocbi eingbydhy lin adiition to the nitrogen
het o4 001 ) SR 9UBcfs S FRIRRUB,Sf s 01 &l m 3. havi ng

each R independently is hydrogen or an optionally substituted aliphatic, aryl,

heteroaryl, or heterocyclyl group;
each R’ independently is an optionally substituted aliphatic or aryl group;

each R’ independently is an optionally substituted aryl, heterocyclyl, or heteroaryl

group; and

each R" independently is -COZR5 or -C(O)N(R4)2.

5. The compound of claim 3, wherein each of R” and R’ independently is

hydrogen, fluoro, or a C, ,aliphatic optionally substituted with one or two R’; or R*and R’,

taken together with the carbon atom to which they are attached, form an optionally

substituted 3- to 6-membered cycloaliphatic ring.

6. The compound of claim 5, wherein Ring A is a substituted or unsubstituted
ring selected from the group consisting of furano, dihydrofurano, thieno, dihydrothieno,
cyclopenteno, cyclohexeno, 2H-pyrrolo, pyrrolo, pyrrolino, pyrrolidino, oxazolo, thiazolo,
imidazolo, imidazolino, imidazolidino, pyrazolo, pyrazolino, pyrazolidino, isoxazolo,

isothiazolo, oxadiazolo, triazolo, thiadiazolo, 2H-pyrano, 4H-pyrano, benzo, pyridino,
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HNN~NRe R AR/ CBI (C or a pharmaceutically
acceptable salt thereof, wherein: Ring Bis

weupstiitoss ed with 0-2 i ndependently sel ect ed RPCEDS2005/616445
i ndependently selected R2c or Cl1_6 aliphatic groups;
each R independently is selected fromthe group
consisting of C1_6 aliphatic, R2c, R7c, -Tl-R2c, and
-T1-Rc; Tl is a ClL_6 al kyl ene chai n optlonally
substituted with R3 or Ri b, wherein T1 or a portion
t hereof optionally forns part of a 3- to 7-nenbered

pi’i)bn&no,%g&a%l? Iin:l_c!'} f\cgm&c_ no, t%mor%%?nﬁ,%ég?zi{\% Fggfimidino,

PYISYiTy, RéperazSm ! triagiop N R) 2, -N(R)2, -NR4C(O) R5,
-NR4C(O) N(R) 2, -NR4CCRR6, - O CO2R5, -OC(O) N(R4) 2,
O R5, -CO2R5, O O R5, O N(R
R)4) ’Ih(e p{;f)\gound@(f KA C&gm le g( ) l}lg(d o)r unsu stltuted

rlné\lﬁeﬁ@e@(frm PuBADbRsistin (oRpa)‘zﬁQ)ZBEbno, Mo%)a%lﬂ( Rz 3810,
-186 WO 2005/ 11103

-P(Q) (R5) 2
i P9E e TeoxaE Oé%(ﬁ )@For Rtgaplerigaeq Pyriigo gyyridazino,
ppirhidoahdd/pysadins.i tuted aryl, heterocyclyl, or
heteroaryl group; Ring C is substituted vvith 0-2
i ndependent|y sel ected Rd and 0-3 independently
sel e%t ed ThRRempeun@lf Blaimh 3. prterdic groups; i3s sel ected
fromthe group consisting of Cl 6 aliphatic, Red, R d,
e&edh supglitittable prtntieadring ca%on R@m inRing Rliglunsukstifutedoigpubstituted

angst |\4tlﬁ(t)e(|§l{’> d -EgR’ﬁI\@zgll—l@ C\%fer elﬁﬁfq(ﬁgﬁxal k;{ﬁ&é@@' Y

chai {Nm@n%\I:Nny’log_R nterrupted by -C(R5)=C(RS)-
-CC, -0- -S-, -S(O-, -S(O2, -SOZN(R)

Mgéﬁ%bstltu%lgﬁ)l%&ed rm%(%ﬂ%gt%%kn&j& N(L{?’éﬁtg%ted or

oqs@))a@mted@@@e)z‘m( R4) -N(R4) - N(R4) -, - N( R4) so 2-f or
-SA2N(R) -, and wher ei n T2 or a porti on t her eof
0 [éﬁd'}wﬁaétitlytalﬁle FRg nRAYgEn &bman Ring A is unsubstituted or substituted with -R”;

one ring nitrogen atom in Ring A optionally is oxidized;
each R’ independently is -halo, -NO,, -CN, -C(R)=C(R’),, -C(R)=C(R")(R"), -C=C-R’,
-C=C-R", -OR’, -SR®, -5(O)R’, -SO,R’, -SO,N(R"),, -N(R"),, -NR'C(O)R’,

4 6 5 4 5 5
-NR'C(O)N(R"),, -NR'CO,R’, -0-CO,R’, -OC(O)N(R"),, -O-C(O)R’, -CO,R’,
-C(0)-C(O)R’, -C(O)R’, -C(O)N(R"),, -C(=NR"-N(R"),, -C(=NR"-OR’, -N(R")-N(R"),,

4 4 6 4 4 5
N(R)C(=NRY)-N(RY,, -N(RHSO,R’, -N(R)SO,N(R"),, -P(O)(R’),, -P(O)(OR’),, an
optionally substituted aliphatic, or an optionally substituted aryl, heterocyclyl, or
heteroaryl group; or two adjacent R’, taken together with the intervening ring atoms,
form an optionally substituted fused 4- to 8-membered aromatic or non-aromatic
ring having 0-3 ring heteroatoms selected from the group consisting of O, N, and S;

each R’ independently is selected from the group consisting of -halo, -OH, -O(C_, alkyl),
-CN, -N(RY,, -C(0)(C,, alkyl), -CO,H, -CO,(C, , alkyl), -C(O)NH,, and
-C(O)NH(C,, alkyl);

each R* independently is hydrogen or an optionally substituted aliphatic, aryl,

heteroaryl, or heterocyclyl group; or two R’ on the same nitrogen atom, taken

- 189 -



menbered ring; T3 is a Cl.6 al kyl ene chain optionally
substituted with R3 or Ri b, wherein the al kyl ene
webasniwpti onal ly is interrupted by - C(R5)=C(REQF/1S2005/016445
-CC, -0-, -S, -S(O-, -S(O2 1 -SEN(R-, -N(R4)-
-N(R4)C(O) -, -NRAC(O N(R4)-, -N(R4)C®R-, -C(O) N(R4)-
-9-, -O-9-, -CZ , -0(O-, -0(OQOC,
-OC(ONR4)-, -N(R-NR4)-, -N(WSO 2_/ or
-S2N(R4) -, and wherein T3 or a portion thereof
optionally forns part of a 3-7 nenbered ring; Vis

i S@Fiy\%ﬁ%r Rt tﬁf &%?Jgen atRl?‘F{ﬁ fg? Ptl&gﬁﬁ% b&l%&%zg Egl&membered

- N( R)e@(maryl or@( ©)aNfRappered h(f,gx@)yclyl h@(l@ inggdgjition to@@nitrogen atom,
o B T NP s ™ T R scenc ey -
: Eg‘ % ]fsﬁaej)ﬂacﬁgglgs&%?%égg aé\lcg)’glg%a(ﬁ§?b%&éted aliphaic,a 81’1,

- NOZheter@idyl, o3 {eRracychy) group,C( R) =C( R) (R10), - C=C- R5-C,
-S(O R6, -S02R6, -SO03R5, -SO2N(R4)2, -N(R4) 2,
- R D dpendeNBR (oI B1F substiNRECIPRAtC orQrTgRdp;
-OC(ONR4)2, -OC(OR5, -CO2R5, -C(O-C(O R5,
- bR BGnde ergeglg(sa}\égtlorgﬁl?EMSBﬁ)tg ar ﬂém&%ﬂﬁ sor heteroaryl
-N(R) C( =N 4) N O R5 - NR4) - N( R4)2
- C(=Rdp:- ORS5, -N(R4)-N(R4)2, -N(R4)C(=NR4) - N( R4) 2,
-N(R) SO2R6, - N(R4) SC2N(R4) 2, -P(O) (R5) 2, or
- RAD)K bas;;zendentwag -C(QIR° 2G0BNR 0T, RETIQR? SIEN(R 544 §
each R7d i ndependently is a [ oaal |y substituted
ar y| S RERRATS CRLerply S‘H’Ft‘%’éeidé?’"ghﬁi Rigrdup: each R3
i ndepepdently is selec d fromthe group consisting of
- lea¢hoR” indppendeytiylis SQRIG-CONR), - N(R4) 2, -C(O) (CL_3
al kyl), -CO2H, -CX2(C1_3 alkyl), -C(ONH2, and
-C(OQ)NH(CL. 3 al kyld;) each R b independently is a Cl1.3
al i phat i cThegernperaid of caimp8tvwhesgied with R3 or R7, or two
substituents R 3b on the sane carbon atom t aken
t ®get Ih \endegiendently és selaetbd fromttbmgronp conlsisting effay alighatic,

Coc iR 1 4Ry Gr B S B Ut S e

subsiith tHe@fkeAlhinl %‘hg Gton®! fokm an BELSHAQRAEWstitu@dd fused 4- to
heterocyclyl group; or two R4 on the sane nitrogen

at on§-MeRbeRd af%@aélf REROYRTPRAHENGRA I RESEH1Bg Bﬁ?m?ta?"ﬁﬁ%{?fted

opt | eHalthe/grewbednkktiigest N, hd §- nenbered heteroaryl or
4- to 8-nenbered heterocyclyl ring having, in addition

% o' tshﬁlc n gmregﬁ&hguaa;%halgrsabmma betha? 0ARB WIS r& R TEGitagfbrtion
rom

thereof optlonally forms part of a 3- to 7-membered ring;

each R” independently is a C, , aliphatic optionally substituted with R’or R, or two

substituents R” on the same carbon atom, taken together with the carbon atom to

which they are attached, form a 3- to 6-membered carbocyclic ring;

each R” independently is halo, -NO,, -CN, -C(R%)=C(R"),, -C(R)=C(R)}(R"), -C=C-R’,
-C=C-R",-OR’, -SR®, -S(O)R’, -SO,R’, -SO,N(R"),, -N(R"),, -NR'C(O)R’,
NR'C(O)N(RY),, -NR'CO,R’, -O-CO,R’, -OC(O)N(R"),, -O-C(O)R’, -CO,R’,
-C(0)-C(O)R’, -C(O)R’, -C(O)N(R?),, -C(=NR*)-N(R"),, -C(=NR")-OR’, -N(R")-N(R"),,
N(R*)C(=NR)-N(R*),, -N(RHSO,R’, -N(R*)SO,N(R"),, -P(O)(R’),, or -P(O)(OR’),; and
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each RS independently is hydrogen or an optionally
substituted aliphatic, aryl, heteroaryl, or
whedosnowyz| yl group; each R6 i ndependently i s BEOT/US2005/016445
optionally substituted aliphatic or aryl group; each
R independently is an optionally substituted aryl,
het erocyclyl, or heteroaryl group; and each R10
i ndependently is -CO2R5 or -C(ON(R4)2. 5. The
conmpound of claim3, wherein each of RX and R
I ndependently is hydrogen fluoro, or a C - 6

al i 1c opti t ne on
e B ey et harted Sgabisb e v oDl P
whi chodhey are attached forman optionally
substituted 3- to 6-nenbered cycl oal i phatic ring. 6.
The conmpound of claim5, wherein Rng Ais a
subsii t utfeel conpaung wib slhint @) twddrein Ring Asie badateldrdm dragrdne
C%F up gon5|st|ng of furano, dihydrofurano, thieno,
d@othleno cycl openteno, cycl ohexeno, 2H pyrrol o,
pyrrolo pyrrolino, pyrrolidino, oxazolo, thiazolo,
i m dazol o, imdazolino, imdazolidino, pyrazolo,
pyrazol i no, pyrazolidino, isoxazolo, isothiazolo,
oxadi azol o, triazolo, thiadiazolo, 2H pyrano,
4H pyrano, benzo, pyridino, - 188 WD 2005/111039
PCT/ US2005/ 016445 pi peri di no, di oxano, norpholi no,
di t hi ano, thionorpholino, pyridazino, pyrimdino,
pyrazi no, piperazino, and triazino. 7. The conmpound of
claim6 wherein Ring Ais a substituted or
unsubstituted ring selected fromthe group consisting
of furano, thieno, pyrrolo, oxazolo, thiazolo,
I m dazol o, pyrazol o, isoxazolo, isothiazolo, triazolo,
benzo, pyridino, pyridazino, pyrimdino, and
pyrazi no. 8. The conmpound of claim 3, wherein: each
substitutable saturated ring carbon atomin Ring Ais
unsubstituted or substituted wth =0, =S, =C(R5)2,
=N-N(R4) 2, =N-OR5, =N-NHC(O R5, =N NHCO2RG,
=N- NHSO2R6, =N-R5 or -Rb; each substitutable
unsaturated ring carbon atomin Ring Ais
unsubstituted or substituted with -Rb; each
substitutable ring nitrogen atomin Ring Ais
unsubstituted or substituted with -ROb; one ring
nitrogen atomin Ring Aoptionally is oxidized; each
Rb i ndependently is -halo, -NO2, -CN, -C(R) =C(R5)2,
-C(RS)=C(R5) (R10), -CC-R5, -C=C-R10, -ORS, - SR,
-S(O R6, -SO2R6, -S2N(R4)2, -N(R4)2, -NRAC(O R5,

- 191 -



-NRAC(O) N(R4) 2, -NRACORR6, -0O CO2R5, -0OC(O N(R4) 2,
-0-C(OR5, -CO2R5, -C(O-C(OR5, -C(OR5, -C(ION(R) 2,

WO 8(sMRN3N( R4) 2, -C(=NR)-OR5, -N(R4)-N(R4)2, PCT/US2005/016445
N(R4) C(=NR4) - N(R4) 2, -N(R) SO2R6, - N(R4) SO2N( R4) 2,
-P(O(R5)2, -P(O(OR)2, an optionally substituted
aliphatic, or an optionally substituted aryl,
het erocyclyl, or heteroaryl group; or two adjacent

Rb, taken together with the intervening ring atonmns,
form an optlonally substituted fused 4- to 8-nenbered

aromat i non-aromatJ ¢ ring havi 0-3 ring

het ey ns sel ect omthe gr onsi sting ,
S each R3 endent I y (? | ected fr e

gro nsi sting of aI 0, - _3 al kyI , )

-N( C(O)(C13alkyl) - C2(C1. 3 IkyI :

and - C(ONHKCL 3 al kyI) ch R4 S

|nd dphdently is dif ogen or an |onaIIy subgtijt ut ed

al i pRaty aryl, etyf oaryl , rocycl yl grop;

or two R4 on the sane nitrogen atom taken - 189 WO

2005/ 111039 PCT/ US200% 016445 together with the

nitr atom for noptlonall stituted

6- red het ero or 4- to mber ed N '

heteroc¥clyl having, I'n addition tofthe nitroget om

O 2 ri ng het er oat ons seI ected fromN, 0, and S; each
[ ndent |y | rogen or an o |onaIIy

sub ut ed ali ph aryl, hat\,e‘r ary

hete Iyl group; h R6indep tIyls arD

opt i onaI |y substituted aliphatic or aryl group; each
ndependent | y is an optionally supstituted aryl

hetzﬁ;r&l yl, gﬁ?aryl gro%ach R9b <,

i nd dently |s - C(O C02ReG,

-SO2N(R%) 2, or a -& aliphatic optlonally

substituted with R3 or R; and each R10 |ndependently
is - or -(ONMR 9. The, cokpound of cliaitm 8,
V\,hen\él each Rb |M‘]d pendently i fel ect ed frog) e

ECF s

gr ou sisting o 6al i phatl

quoroallphatlc -R 2b' -R7e, -T , and -T'-R ; or
adj agent RR ta en toget her vv|t the |nter,ye

rlng form onally s i*tuted fused
N@Z aronatlc non- ar ona ring havi ngy

r| ng het¥r oat onms seI ec¥ed from t”‘l roup consi sti vfg
of Ob NN and S; T' is a Cl.6 al kyl ene chain optionally

substituhed with R3 or ke, wherein T %or a portion
theﬁﬁ opti onaIIytN\?’S ms part ofyajp3- to 7-ne
1ingAFhy Y N
| | D A IN\ s
P / 2
N NF !
SO > GRE GG o
P L] ) P
NN NN ¢ N
H
N N Nt
S > G ¢ GEE
7 N" Y H
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each R b independently is a C1_3 aliphatic optionally
substituted with R3 or R, or two substituents Rib on
WO besaarwey car bon atom taken together w th thePCEHUBDNS/016445
atomto which they are attached, forma 3- to
6- menbered carbocyclic ring; each R2b independently is
hal o, -NO2, -CN, -C(R5)=C(R5)2, -C(R5)=C(R5)(R10),
-CCR5, -C=C-R10, -ORS, -SR6, -S(OR6, -S02R6,
-S2N(R4) 2, -N(R4)2, -NRAC(O)R5, -NR4AC(O) N(R4) 2,
-NRACO2R6, -O CO2R5, -OC(ON(R4)2, -OC(OR5, -C02R5,
C(O) C(OR5, -C(O RS, C(O) N(R4)2 - C(=NR4) - N(R4),2,
-C(= 5, -N(R4 - N(R4) C(=NR4) - N( ,
-N(SRa() R6, -N(Fzﬁgb R4)2 -P(O (R 2, or :
-P(O POR®) 2; and 2005/ 111939 PCT/ US200% 025445
each 0 independently is an optionally substituted
ar ylany I@éwéicg ar%ﬂps Omomkbf issulesyititgd on pysypstitytgble TiRg carbon atom
arffI U v RhbIC LRl RdgentiGhei n Ring A is selected from
the“group . consi SFI ng of: - 191 WO 2005/111039
PCT/ US2005/ 016445 01 \ OC of s1 <\\S- SCNI N OH

HN ;11<N IThe bbripouNd@f clNnwLD), WhéreinRifg A istelestet frodhe Broup

ONE.L. NNHHH HN HNO SN ON
consisting of:
S
I I I
O S
S
Sl
HN }
,
N: ::’
H
N| N
=
H

any of which groups optionally is substituted on any substitutable ring carbon atom

v 3;0

o~

)
%\EZ)
-~

O
7 n

S
N
S
s\ |

'y

and any substitutable ring nitrogen atom.

12. The compound of claim 10, having formula (B):
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HHNS. HNC NS HIC ~ N IN NNN ~~N~1IN~

NNNN'N NNV NNI H- 192 W 2005/ 111039
wWERODSWEDAO5/ 016445 H ~ S~ S N 11 N S-S H /panusidos/o16445

any of which groups optionally is substituted on any

substitutable ring carbon atom and any substitutable

ring nitrogen atom 11. The conpound of claim 10,

wherein Ring Ais selected fromthe group consisting

of: O\ S\ SSS N CsssS HNSI SI OSI S\I

Q\N: N NC~-N and N any of which groups optionally is

substituted on any substitut@ ring carbon atom

(B)
or a pharmaceutically acceptable salt thereof;
wherein:
Ring A is substituted with 0-3R’;

Ring B is a substituted or unsubstituted aryl, heteroaryl, heterocyclyl, or cycloaliphatic

ring; and

Ring C is a substituted or unsubstituted aryl, heteroaryl, heterocyclyl, or cycloaliphatic
ring.
13. The compound of claim 12, wherein:

Ring B is a mono- or bicyclic aryl, heteroaryl, heterocyclyl, or cycloaliphatic ring;

each substitutable saturated ring carbon atom in Ring B is unsubstituted or is substituted

with =0, =S, =C(R’),, or R’;

each substitutable unsaturated ring carbon atom in Ring B is unsubstituted or is

substituted with RS
each substitutable ring nitrogen atom in Ring B is unsubstituted or substituted with R™;

each R® independently is selected from the group consisting of C, , aliphatic, R*, R,

-T'-R*, and -T-R”;

T isa C,¢ alkylene chain optionally substituted with R’ or R*, wherein T' or a portion

thereof optionally forms part of a 3- to 7-membered ring;
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and any substitutable ring nitrogen atom 12. The

conpound of claim 10, having formula (B): - 193 WO
wQ@e@SA139P39 PCT/ US2005/ 016445 C HN N Re | Ap@/US20D5/016445

Ry B (B) or a pharmaceutically acceptable salt

thereof; wherein: Ring Ais substituted with 0-3 kb;

Ring Bis a substituted or unsubstituted aryl,

het eroaryl, heterocyclyl, or cycloaliphatic ring; and

Ring Cis a substituted or unsubstituted aryl,

heteroaryl, heterocyclyl, or cycloaliphatic ring. 13.

The .compo clab , rej . oM 4 S A PBNQ=s on6
T STRPRS, 2y SRR AR, VAP N B 22 AU, s
cycl SRYRDIRSRY-I0RE"), 2RO SURAE (Y] 20K (ORI AECOI1
carbon atom’in R’ng B is Unsubstituted or is

S UbsO-COREAOCDINGR 3,0:0-€ )RS SL RS, 2C(AFC(BIR’, €HOIR’, -CON(R'),,
substi t ut,abl e unsat uyat ed rh?g{carbon atom,in

4 4, 4 4RI 6
i s uRSTIRINRILed TR )-OR SHES lﬁize&I(W@(ﬁNﬂ%‘):N@e)eglg(R%sozRf

substj ri (tro omin Ring Bis

uns uyé]t&?%@ﬁlgg)zb?@&lggt ‘ﬁ'ﬁ@i@{v&&z’t h Ric; each R

i ndepegndently is selected fromthe grouP consi sting of
Cfacgl B 1p6cfp§f1¥%1’tlyp&@1’ omonz?lly spl?sthzd ’ary(l:”}pa egoch_:ly_‘\l', or. heﬁeroqr}él
a Eéfgmglkylene chain optionally substituted with R3
or b, wherein T" or a portion thereof optionally

f *PihdpeRfiediiy s 4@ 7'—5@?’&@1& d.dd,RY:sor1SH
2B s e s (O TR AR s R ST SOy o
- ON, C-, Qi RS}ie 6 tiR)rdlly subsRS)edG(iBER(dRRD)and - C=C- R5,
-C=CR 0, -CORS, -SRo,
Ring C is a mono- or bicyclic aryl, heteroaryl, heterocyclyl, or cycloaliphatic ring;
each substitutable saturated ring carbon atom in Ring C is unsubstituted or is substituted

with =0, =5, =C(R’),, or R%;

each substitutable unsaturated ring carbon atom in Ring C is unsubstituted or is

substituted with Rd;

each substitutable ring nitrogen atom in Ring C is unsubstituted or is substituted with
R
each R* independently is selected from the group consisting of C, , aliphatic, R*, R",

TAR® TR, -V-T-R™, and -V-T-R"%,

Tisa C, alkylene chain optionally substituted with R’ or R, wherein the alkylene
chain optionally is interrupted by -C(R>)=C(R’)-, -C=C-, -O-, -5-, -S(O)-, -5(0),~,
-SO,N(R*)-, -N(R)-, -N(R)C(O)-, -NR'C(O)N(R")-, -N(R)CO,, -C(O)N(R?)-, -C(O)-,
-C(0)-C(0)-, -CO,-, -OC(0)-, -OC(0)0-, -OC(OIN(RY-, -N(R*)-N(R")-, -N(R"SO,-, or
-SOZN(R4)—, and wherein T or a portion thereof optionally forms part of a 3-7
membered ring;

Tisa C,, alkylene chain optionally substituted with R’ or R*, wherein the alkylene
chain optionally is interrupted by -C(R5)=C(R5)-, -C=C-, -O-, -5, -5(0)-, -5(0),~,
-SO,N(R%-, -N(RY-, -N(R*)C(O)-, -NR'C(O)N(R*)-, -N(R)CO,-, -C(O)N(R")-, -C(O)-,
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-S(O R6, -S02R6, -SO2N(R4)2, -N(R4)2, -NRAC(O R5,
-NRAC(O) N(R) 2, -NR4CO2R6, -0O CO 2R5, -0OC(O N(R4) 2,

wo 1 QRb, - CO2R5, -C(O-C(OR5, -C(OR5, -C(EMIRBY2016445
-C(=NR4) -N(R4) 2, -C(=NR4)-0OR5, -N(R-N(W 21
-N(WC(=W-N(R),, -N(R)S02R6, -N(R4)S2N(R4) 2,
-P(O(R5)2, or -P(O (OR5)2; each R7c independently is
an optionally substituted aryl, heterocyclyl, or
het er oar yl gr oup each RI9c independently is -C(O R5,
-C(O N(R4) 2, -SO2R6, -S2N(R4)2, or a Cl4

% ISP %éebb“@é@w@ewm 8- tkoso, o

het es@ayRhY Lmd Qrﬁex‘éf)ﬁcﬂa SRk ppraeh tHerdok Gﬁhonﬁl@fﬂ)rms art of a 3 7
substitutable saturated ring carbon atomin ng C

unsubenbered @aBior is substituted with =0, =S, C(R5)2
or Rd; each substitutabl e unsaturated rjing carbon atom
iV HRIGE)ECRY- uB=Th ki 131t SOBrS03,- -SODER )1 oNER)- WK RE)-,

(g DR G- G Qo BRI B RO 0 Lk 10
o1 ORI R OMRT, RSN 2D QBG9! RS KRl

- V- TS«IR?sb Natsl, -PY6){i8)- Rﬂb)(ci?) 08, -B(CPD-ForaP (Oy(NRTENETR) N

optlonally substituted with R3 or Ri b, wherein the
Q o D
hcz(k"é%;hg%( E{\gi cﬁho@@‘) &ai Xt 1@)—'(:'@1&5%[2 JF&-@R X:_CR -OR’, -SR",

- SO2B(0RRS SORK%QR SOWGR"‘)Z A, N Rﬁﬂm owe@mm >2
'\'(R4)£?OZ\s CONRAY-, -CO-, )
OC(-RCOREEPE AR, -OCH R R qo;wmz Céé@}aom C<O)R,

por t fé@%ﬁéar gg@%@t%l\l( 4 ()](I%’Ag‘r g@@gg(r SIIRE}]‘J@{) é(P?R

Me Mhey Qe N, -E3-1RY) @>R€1Nﬁ< ﬁNt‘ﬁf aN'R“)Q@@z")O DR{RYBO,R’,
substltuted with R3 or rélnt eaIkIe

chai N(Io“pmzm ly'@)anzmremxmfé)qt by - C(R5) C(RS)

-C=C, , =S(0) - S(O)z ,  -SN(R) - N( R4) -

Uﬁdﬁ‘ﬁ %@pmdewg@ Rédlly substhiif2d h 21‘eter0 g) M(fB‘fe)rOaryl
-C(O - 195 WD’2005/'111039 PCT/ US2005/ 01644
-Q(@rogg@d, -CO2 , -04(0-, -0 O, -OX(O) N R4)-

- N( R4) N(R4) - N(R4) SOz or - S02N(R) -, . and wher ei n

T8adwR ampepandenlym@(@ﬁf 6@)MR:)ZH<§DZR0|=S€ER pHALNGY), 13- 7

menbered ri.ng 0 -S-,

Y (5)'1 L2 1pl'§(1©5>2tlona ISWtRjed wcg I—_@&iR N( R45 Ci o ,

14. The compound of claim 1, having formula (I):

)
or a pharmaceutically acceptable salt thereof;

wherein:
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-NRAC(ON(R4) -, -N(R4A)CR2-, -C(ONR4)-, -C(O -,
-0-¢Q-, -CZz, -0(Q-, -0(OOC, -0(ONR4)-,

WO S(BRM03N-, - C(OR5) =N, -N(R4)-N(R4)-, -NR) SPC1/IS2005/016445
-N(R4) S2N(R4) -, -P(O(RS)-, -P(O(OR -0, -P(O-0,
or -P(O(NRS)-N(R5)-; Red is -halo, -NO2, -CN,
-C(R=C(R5)2, -C(RS)=C(R)(R10), -C=-CW -C_CW)
-OR5, -SR6, -S(OR6, -SO02R6, -S03R5, -SO2N(R4)2,
-N(R4)2, -NRAC(O R5, -NR4AC(O)N(R4)2, -NRACCRRS,
-0 C02R5, -OC(ONR4)2, -OC(OR5 -CO2R5,

: g‘%@?@%‘%ﬁ%&‘%gﬁR . NCR) Nt} - N - (O e,
: %%45 @)(gfgiéiﬁ‘)“ztf\ﬂ %&%,ﬁbsﬁ&%t%gﬁg‘g&% (1 St N(R4) 2,
AT PP e BOTEE B AP o RGPEp ST By Poaliphase

het efirgaryl group; and each |ed independently is

-C(OR5, -C(ON(R4)2, -CO2R6, -S02R6, -SO2N(R4)2, or a

CR? # 134idgBRt CO©)RPICORI QRS Bbs T tauprdichatifg B2 sabstiRients

14. The conpound of claim 1, having formula (1): Ram

N N iNdepgn@atly felpitedRidm RR¥R; B B or a phar maceutical ly
acceptable salt thereof; wherein: - 196 WO

2005%'140 0 38pRET bLISPE R oh Al 6B &ituti Ayl Aetesoasyl partheterdogelyl group;
with 0-3 Rb; Ring Bis a substituted or unsubstituted

ak¥dn OindieE&eRaY ¥l-hdib, N80, RERG-CRY-C(R) S Let R IGFEASRT -S(O)R’,

unsubstituted aryl, hetefoaryl, heterocyclyl, or

cycl-8ali’ phaN®@?),, MNRY;, -FB'A@) Ry BIRIGOM(RICHIRIRQ,RY, COZFO,R’,

-S02R, or a Cl 3 aliphatic havi nl% 0- 2 substituents

| ndeHSHABRDy “QEQE O o P PR RCC, -LOMKE,

al i phat, n OnRt I a t ar 4 4 6

net 66 barS R CERa G KR ERR | MR AR) NS, NROSOR'
-N(RY)SO,N(R",, -P(O)(R),, -P(O)(OR’),, an optionally substituted aliphatic, or an

optionally substituted aryl, heterocyclyl, or heteroaryl group;
R®is hydrogen or a C, , aliphatic optionally substituted with R’ or R’;
each R" and R” each are hydrogen, or R" and R” together form a bond;

each R’ independently is selected from the group consisting of -halo, -OH, -O(C, , alkyl),
-CN, -N(R%),, -C(O)(C, , alkyl), -CO,H, -CO,(C, , alkyl), -C(O)NH,, and
-C(O)NH(C, , alkyl);

each R independently is hydrogen or an optionally substituted aliphatic, aryl,

heteroaryl, or heterocyclyl group; or two R’ on the same nitrogen atom, taken
together with the nitrogen atom, form an optionally substituted 5- to 6-membered
heteroaryl or 4- to 8-membered heterocyclyl ring having, in addition to the nitrogen

atom, 0-2 ring heteroatoms selected from N, O, and S;

each R’ independently is hydrogen or an optionally substituted aliphatic, aryl,

heteroaryl, or heterocyclyl group;

each R® independently is an optionally substituted aliphatic or aryl group; and

-197-



each Rb independently is -halo, -NO2, -CN,
-C(R=C(RS)2, -C=CR5, -ORS, -SR6, -S(OR6, -SO2R6,

wo SORM(1849 2, -N(R) 2, -NRAC(O R5, - NRAC(O) N(R) 2PCT/US2005/016445
-NR CO2R6, -O CO2R5, -OC(ONR4)2, -OC(OR5, -CO2R5,
-AO-QOR5, -QOR5 -QONR 2, -C(=NR4)-N(R4) 2,
-C(=NR) - OR5, -N(R4)-N(R4)2, N(R) C(=NR)-N(R4)2,
-N(R4) SO2R6, -N(R4) S2N(R4)2, -P(O (RS)?2,
-P(O(ORS)2, an optionally substituted aliphatic, or
an optionally substituted aryl, heterocyclyl, or

SR e SIRUT o oalSog Y BB P Bl O

Rf' @agh are hydrogen, or R' and O together forma
bond; each R3 independently is selected fromthe group
consisting of -halo, -OH, -Q(Cl_3 alkyl), -CN,

- N( RB) 2, Thec@np@inddf alaky 19, haviGRinulaC2( C1. 3 al kyl ),
-C(O NH2, and -C(O NH(C1_3 alkyl); each R4

i ndependently is hydrogen or zamoptional ly substituted
aliphatic, aryl, heteroaryl het erocycl yl group;

or two R4 on the sane nitgpgeMmatom taken together
with the nitrogen atom foNr(En\an optionally substituted

5- to 6-nmenbered heteroar 0r 4- to 8-nenbered

het erocyclyl ring having, na_gdgReion to the nitrogen
atom 0-2 ring hetero p el ected fromN, 0, and S
each R5 independently ydrdgen or an optionally
substituted aliphatic, ~N heteroaryl, or

het erocycl yl group; each R&_independently is an
optionally substituted a atic or aryl group; and -
197 WD 2005/ 111039 PCT/ U 5/ 016445 each R (I
i ndependently is an optionally substituted aryl,

het efr%cﬁf\%l'r}{gce fdall §$c QR Y1t th&%@f“p 15. The conpound
of claim 14 aV| ormula (I Y C HNNRe AN B

(') wh&in@ phar maceut ically acceptable salt thereof;
R’ is hydrogen or a C, , aliphatic optionally substituted with R’ or R’;
Ring A is substituted with 0-3 R’
each R’ independently is selected from the group consisting of C, . aliphatic, R® R”,
-T'-R”, and -T'-R";
each R” independently is -halo, -NO,, -CN, -C(R")=C(R%),, -C=C-R’, -OR’, -SR’,
-S(O)R%, -SO,R’, -SO,N(R%,, -N(R"),, -NR'C(O)R’, -NR'C(O)N(R"),, -NR'CO,R’,
-0-CO,R’, -OC(O)N(RY),, -O-C(O)R’, -CO,R’, -C(0)-C(O)R’, -C(O)R’,
-C(O)N(RY),, -C(=NR*)-N(R"),, -C(=NR")-OR’, -N(R")-N(R"),,
-NRYC(=NRH-N(RY),, -NR"SO,R’, -N(R})SO,N(R"),, -P(O)(R"),, or
-P(O)(OR),;
each R” independently is an optionally substituted aryl, heterocyclyl, or
heteroaryl group;

Ring B is an aryl or heteroaryl ring substituted with 0-2 independently selected R and 0-

3 independently selected R* or C,, aliphatic groups;

- 198 -



wherein: Re is hydrogen or a Cl.3 aliphatic

optionally substituted with R3 or R7; Rng Ais
wendstitoss ed with 0-3 Rb; each Rb i ndependent | pCT/8S2005/016445

selected fromthe group consisting of Cl.6 aliphatic,

Rzb, R7b, -T -R and -T -R each RZb independently is

-halo, -NO2, -CN, -C(R =C(R)21 -C=C-RS, -0OR5, SRG,

-S(O R6, -SO 2R6, -SO2N(R4))2, -N(R4)2, -NRAC(O RS,

-NRAC(O) N(R4) 2, -NRACORR6, -O CO2R5, -0OC(O N(R4)2,

-O ORS, -C2R5, -C(O-C(ORS, -C(ORS,

- N( %'5\1!\( ﬁ@ﬁn&tlm@ﬁﬁegim %\ﬁrﬁyazongﬁf ?&?fﬁﬂé’ham R*, R,

-N(R) SB2gMRY 7 RP(O (W,, or -P(O(OR)2; each 0
i ndependently is an optionally substi tuted aryl

heterog cﬁlmede enden&t 3 aefry Ogrel%p(: R SR
PTG sUBsT epe ently

or het‘éroary edl vvlth

sel ect ed I@ﬂfL@on6 8o d e}@ NLAK @I:écm&t 10, -NR'CO,R’,
Cl 6 ali pﬁggl c_gf oups® al f){; 4 20%5; 111039(6;1\]( )

PCT/ uszoeexamzmérsc(oaauaﬁ)zm ¢(m)né p@mamcr(@) C@)gm @(Q)Bd
fromthe roup conS| st, %g]g%of Cl. 6, al kphat,i

R7c
-T Rzc, - INE),-RFENR )R%‘W&Q&nﬁ%)ww zs ‘hal o,

-0 %%Mﬁ ﬁlf}‘gg&ﬁ( = 13%%%1\1 C(R%)OF)Q ) OF

- NRAC( O) No@HIRY),- NRACOZRS, -oc:ost O N(R) 2,
-c}C(C(O))Rg16 5)h5 (O -C(OR5, C(O)qu )R

s e A

- N( R4) SObMeR4&)2 grougf O) (R5) 2, or -P(O (02)2 each R7c

i ndependently is an optionally substituted aryl,

hat Braty slkylkne dnin dpaberiganddtitgedwith Rtor R ’% whefeln Bora portion
al kyl ene_chain optlonally su? stituted wwth R3 or e,
V\hertBFrﬁOf'F’PnB?a”ﬁ toygpsiRaghof a?th e‘B‘fm'?ﬁS‘f oMl 1y forms part

of a 3- to 7-nmenbered ring is aryl or

h&ing G iyl of hﬁ@rogﬁybm %@ﬁ%‘&t% "t”%‘ $2 SrdeprdsRiftRsiecieg R and 0-3

R e e R

groups, pendently is

Ségljee%tpglgd 1];1%%0;)@?%?1\2]@{%7%Yede8?n8| erlgpo p%gns%%mg o? &I a 1812at1c, R™ R,

-T-R¥, -T"R", -V-T-R*, and -V-T'-R";

Tisa C,, alkylene chain optionally substituted with R’ or R”, wherein the alkylene
chain optionally is interrupted by -C(R’)=C(R%-, -C=C-, -O-, -S-, -S(0)-, -5(0),~,
-SO,N(R’)-, -N(R’)-, -N(R)C(0)-, -NR'C(O)N(R")-, -N(R)CO,, -C(O)N(R)-,
-C(0)-, -C(0)-C(0)-, -CO,-, -OC(O)-, -OC(O)O-, -OC(O)N(RY)-, -N(RH-N(R?-,
-N(R4)SOZ—, or -SOZN(R4)-, and wherein T" or a portion thereof optionally forms
part of a 3-7 membered ring;

T is a C, alkylene chain optionally substituted with R’ or R”, wherein the alkylene
chain optionally is interrupted by -C(R)=C(R%-, -C=C-, -O-, -5, -S(0)-, -5(0),~
-SO,N(R’)-, -N(R’)-, -N(R)C(O)-, -NR'C(O)N(R")-, -N(R")CO,, -C(O)N(R’)-,
-C(O)-, -C(0)-C(0)-, -CO,-, -OC(0)-, -OC(0)O-, -OC(O)NR?)-, -N(R')-N(R")-,
-N(R4)SOZ-, or -SOzN(Rq)—, and wherein T’ or a portion thereof optionally forms

part of a 3-7 membered ring;
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-Tz-R, -Tz-R, -V-T3-R and -V-T3-R; T2 is a Cl1_6

al kyl ene chain optionally substituted with R3 or Ri b,
wowmseinn3d he al kyl ene chain optionally is intstrustoesio1c44s

by -C(R5)=C(R)-, -CC, -0-, -5-, -S(O-, -5(021

-S2N(R4) -, -N(R4)-, -N(R4)C(O-, -NRAC(O N(R4) -,

-N(R4)CQz , -C(ONRY)-, -C(O-, -C(O-C(O-, -COx ,

-00(Q -, -0(OQOC, -O(OQN(R4)-, -N(R4)-N(R4)-

-N(R4) SOZ , or -SC2N(R4)-, and wherein T2 or a portion

t hereof optionally forrrs ~part of a 3-7 menbered ring;

i 11V RS Eh=RD Ve v ohes EPiRaae OaN R - bis#ﬁ RGO

t 4 g 5o
|5, It sueURh R by NESED) R%(@MR i 6 G250 0O
- NRAC( QAORA) -OCOMIRY), COBNR ) NG O(ORRAY- N(R) K@), N(R)SO;-,

- ﬁ§ 345 meﬁéwm - am@n%(wm@a%sm@m) o P T E)

T3 or a portion thereof optionally forns part of a
3- 7 RitishenedNoOj, AgY, -C(pr-@(Rsvpc%aaé’/ -DR10SY, -S(O)R -so R’,
PCT/ US2005/ 916445 Vs

7S(0) SN N, RGNS N R NERRRE BCOR,

g0 - SR Bt SO e o apnEy.

C( NRA)x =NRY-
-N(R4)so§1§|?& @R@é(%?%ﬁq‘w E&)( )&-P(%)@&)ZI or

-P(O) (NRR))S@W}N(R REGN(R), - R >2,oNerzo>< ; and
-C(RS)=C(R)2, -CC-R5, -ORS, -SR6, -S(OR6, -SO2RS,

-S 2 is an Rbstitubddd T r heteroa
D0 00 U e A, o

-C(O) - BOGPR5, -C(OR5, -C(ON(R) 2, - C(=NR4)- N(R4) 2,
-O(=NB4)- OR5, - N(R4)-N(R4) 2, - N(R4) O =NRA) - N( R4 2

M SRS dently RSN o 112 growy Op¢iRE)0f -eplo, -OH, -O(C, , alkyl),

3 @‘%gu@@ S 7?9#”@@?@ SR SIONER anc

het e gﬂ) AP - each | ndependently is selected
fromthe grbhp conS|st|ng of -halo -OH, -Q(CL.3

" g i) ¢ S S R o ety kﬁh%éelwﬁﬁ’ﬁl £y two

eac %u&tﬁu&&dﬁp&m@ @&hé’ceﬂr@or@at&;x,_tgkéll tbm@e& knGthQRE EPBH dtdim to

substituted with R7, or two substituents R b on

t he whinethen m@ttaéteé;fprm a ket 6trogyelered capliocyelic Wagicar bon

atomto which they are attached, forma 3- to

6 eadr i) ndegersirnthp sy iogen prrg; om;au&ilymbstlmlde@ aliphefit, Iayy1,| s

hydr ogen or an opti opal |y substjtuted aliphatic, 1}/
heferoaryl, or heterocyclyl group; or two R” on the same nitrogen atom, taken’

together with the nitrogen atom, form an optionally substituted 5- to 8-membered
heteroaryl or heterocyclyl ring having, in addition to the nitrogen atom, 0-2 ring

heteroatoms selected from N, O, and S;

each R’ independently is hydrogen or an optionally substituted aliphatic, aryl,

heteroaryl, or heterocyclyl group;

each R’ independently is an optionally substituted aliphatic or aryl group; and

each R” independently is an optionally substituted aryl, heterocyclyl, or heteroaryl

group.
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het eroaryl, or heterocyclyl group; or two R4 on the
sane nitrogen atom taken together with the nitrogen
w@r@sii1foey m an optionally substituted 5- to 8-pPenihsr08£016445
heteroaryl or heterocyclyl ring having, in addition to
the nitrogen atom O0-2 ring heteroatons selected from
N, 0, and S; each R5 independently is hydrogen or an
optionally substituted aliphatic, aryl, heteroaryl,
or heterocyclyl group; each R6 independently is an
optionally substituted aliphatic or aryl group; and
each R i &W&p%& &aﬁ,ﬁlsauha@&' Ieﬂgb 1% SRRhIhUE Efkybstinuted
aryl, heteroc C et er oar group. -
mPEB 5k birgdig grwmmgmwmmmsd fr%l thegroup @maﬁmﬁ Oiﬁlranyl
th?eln 1 ggr}é%/ ¢ eg&ﬁo ﬁue@o cla§ol 1 %Q%l%llt 1g§x%golgf 1soth1azolyl

no- I cyc ary eroaryl
omdmgolsletr@@@eldtmmzptyh@hgmxdwrlézﬁhﬁyrsdazml eyrimigiaylypyrazinyl,
trfalih M\ldohiﬂﬂ()rl right I 1591'}(1@51 i )Hdaz&lﬁ' lﬁ%ﬁ’é) lrfjfmrahﬂ'I %%Sﬂn{ﬂuenyl

i soxa sot hi azol yl', ~ oxadi azol'y
bqnzirxaéeﬂeﬁl benﬁhla@nlﬂz%/ﬁrwxazw’eaquyl YAl isoguirobdeeelinyL,
pi &b Whazo Q]%lirf&dnh 1 hﬁ#ﬁﬂﬁrﬁ&iﬁyl drAgRdridhny!
i ndol yl, "isoin : azo benzo| b]furanyl,
benzo[b]thlenyl ben2|n1dazolyl benzt hi azol yl ,
benzigxaz (Ihy Eom}mﬂﬁ{d vy tlain€|LH, Ahki¢in, Rihg B G gubbtitlited or unsubstituted
cinpolin pht hal azi nyl , qui nazol i nyl, quinoxalinyl,
p%?ﬁﬂFﬁypﬁﬁfﬁﬁt and pteridinyl. 17. The conpound of
cl ai m 15, mhereln Ring Bis a substituted or
unsufasti 18 The
co rrgl % und Hg% %?%(fqlr%nﬁrl&; b a%) }rg%\Jn?%l]orrHﬂg 91( o |
Re Al N B~ (lla) wherei Ring Ais substltuted
with 0-2 i ndependently sel ecRb; and Ring Bis
substituted with 0-2 indeﬂe et |y selected R

3 HNN

@ (IIa)

wherein:

Ring A is substituted with 0-2 independently selected R’; and

Ring B is substituted with 0-2 independently selected R".

19. The compound of claim 18, characterized by at least one of the following
features:
(a) each R’ independently is selected from the group consisting of
C,, aliphatic, R”, R”,-T"-R”, and -T'-R", where T' is a C,; alkylene chain optionally
substituted with fluoro, and each R independently is selected from the group
consisting of -halo, -NO,, -C(R*)=C(R%),, -C=C-R’, -C=C-R’, -OR’, -N(R"),, -CO,R’, and
-CONRY),
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19. The conmpound of claim 18, characterized by at
| east one of the followng features: (a) each Rb

w0 nabspensent |y is sel ected fromthe group consPeL/URDODO16445
C7-3 aliphatic, RRb, Rb, -T"-R and -T'-R, where T
is a Cl.3 al kylene chain optionally substituted with
fluoro, and each R2b independently is selected from
the group consisting of -halo, -NO2, -C(RS)=C(R5) 2,
-CCR5 -CCR5 -ORS, -N(R4)2, Q02 R5, and
-C(ON(R)2; -201 WO 2005/111039 PCT/ US2005/ 016445  (b)

h R d tl I f th .
consi ot i K of 1o Fgpeedifus sigsted e e Ao S Biring o
-T-R i LRM@&@E 7, T‘SRZa r%lTSRalvkﬂér@@ﬁs ghai i p,gﬁ&cgmabwonauy

subst?tuted 'w th 'fluorfo, and each RZ ifidependently is
sel eabgfiuted Gzﬁ]ﬂitfhercg mﬂq&ch [:{0 nﬁieﬁéndagtl}oiﬁs selbiaddofrom M@ roup
-C(R)=C(R5) 2, -C=CR5, and -N(R4)2; and, (c) Re
is hpossgen -, Ve @@F&p@(m -6FCR PR, 25 -NBVY Agd
formula (I111): D HNNRe Rbr NRc (IIl) 21. The
conpound (©f cRais hydi®gerhavi ng formula (111a): D HN
N)' N Rb2 Re Ro3 N Rcl Rc5 (lIlla) wherein: each of
Rb2 and Rb3 i ndependently is hydrogen or Rb;

20. The compound of claim 19, having formula (III):

(1

21.

(IT1a)

wherein:

each of R™ and R” independently is hydrogen or R’

R’ is selected from the group consisting of C, , aliphatic, C,, fluoroaliphatic, and R”;
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Ro is selected fromthe group consisting of Cl1_3

aliphatic, C1_3 fluoroaliphatic, and R2b; - 202 WO
wQ@0@5/11m3939 PCT/ US2005/ 016445 R26 i s sel ect ePlCT/USI005/016445

the group consisting of -halo, -NQ2, -C(RS)=C(RS)2,

-C=CRS, -ORS, -NR4)2, -CR2R5, -C(ONR2; each of

R'' and R S i ndependently is hydrogen or R; R is

selected fromthe group consisting of Cl.3 aliphatic,

Cl.3 fluoroaliphatic, and R2c; and R2c is sel ected

fromthe group consisting of -halo, -NXR2

; =C(R)2,. - C=C-RS, - OR5, IN(RA) 2,22, Fhe s s
el oM ST i SV g AT (S ok euShtetel S
of Rb2,gRf RASR? r:@l@ﬁngjeptly is selected fromthe

0

group consf sting hydrfogen, -halo, Cl1_3 aliphatic,
Cl- 3 fLuoroghki phat i and - ORS ere R5 is hydrogen
ofs b e B R B R 1 R s

i ndependently is selected fromthe group consisting of _,
hydr gq;ﬁcﬂected ﬁg{nd’he grrug c%r’sis'gﬂ&pﬁ %;351 \afc, C,; fluoroaliphatic, and R™;
fluorogld phatic, and -ORS, where R5 is hydrogen or

Cl-3 aliphatic. 23. The conmpound of claim 22, wherein
each20; o |y.1h S e r 5 5
The S oottt Fe s QUERIINETE it NCE S EPIER e 2T R oK'
fl uoroald plirhj c, and -ORS, where R 5 is hydrogen or

Cl 3 aliphatic. 24. The conmpound of claim 23, wherein
each of Rb3 and Rc' independently is chloro, fluoro,
brom, mahbydmpdundfdf deino?ietvhydein: or met hoxy. 25. The
conpound of claim 18, wherein: Ring Cis a nono- or
birydlyteogak;yl , heteroaryl, heterocyclyl or carbocyclic
ring, which is substituted with 0-2 independently

SQh&G R AURT tiﬁ&e%@xmeitl?% s8R dirémitRISREH Q&gfsb\% of hydrogen,

selected Red or C1_6 aliphatic groups; -20

2005h213103 9NiRGETE, US200&HAHHAEES andail, Rebré Rie ppdrdgat dry

is selected fromthe group consisting of ClL_3

al i fhatlighatiRapd, R7d, -T2-R2d, -T2-R', -V-T3-R2d, and

-V-T3-Rd; Vis -C(RS)=C(R)-, -C=C, -0-, =N(R4)-,

- @dB)of RBrand B @)ddp&tently Faelecedir@ tife grbiqytapsietinghefihygrogen,

wherein T2 optionally is substituted with;one or two
-halo, C, , aliphatic, C, , flioroaliphatic, and -OR’, where R is hydrogen or

C,, aliphatic.

23. The compound of claim 22, wherein each of R” and R independently is
selected from the group consisting of -halo, C, , aliphatic, C, , fluoroaliphatic, and -OR’,

where R’ is hydrogen or C,, aliphatic.

24. The compound of claim 23, wherein each of R” and R” independently is

chloro, fluoro, bromo, methyl, trifluoromethyl, or methoxy.

25. The compound of claim 18, wherein:

Ring C is a mono- or bicyclic aryl, heteroaryl, heterocyclyl or carbocyclic ring, which is

substituted with 0-2 independently selected substituents R’ and 0-2 independently

selected R* or C,¢ aliphatic groups;
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substituents independently selected fromthe group
consisting of -halo, -C1_3 aliphatic, -OH and -Q(Cl.3

wa@bdogl)103or two substituents on the sane car boPCHUSIHNS/016445

taken together with the carbon atomto which they are
attached, forma 3- to 6- nenbered carbocyclic ring,
and wherein T2 optionally is interrupted by
'C(R5):C(RS)', 'C:C'! 'O'! 'C(O)'! 'C(O)N(R4)'
-N(R4)C(O) - or -N(R4)-; and T3 is a Cl 4 al kyl ene
chain, wherein T3 optionally is substituted wi th one

ubs uent dent I ect f
Bl TRy S RerdRERTOup b RBHEE .. bl G
- O G2 g@alkp).y-PIR™ mgupslﬂtuents on the same carbon
atom taken together with the carbon atomto which

d
car% é@‘ﬁr.éé r .Cﬁgg a('f?td 'r gls dt)ﬁgﬁria{ Iey is
nterrupted by C(RS) = R82 C— O -
é)alﬁl Rgfl)kylene q@emy&e@n &P 1ormtl}§}s subwbteqi ylthwgp 8t two

’\msubstgglég)tasggﬁgpe%dent N(g-egf)gdé “NCHA F§ ?ngnﬁl&%ﬁ Of;:gﬁRaslo

- NR4'CQ O)linhatg FH -aNR4QR Ralkyl), Or @@%shtuer@@x@lﬁ (cRAY garbon atom,

o R Ry iy S SR LA R S e

- C( =NRADerbl Eddclyclicr@ig-MAyhetRh T optoRdl)y D @pted by
-N(R4) G(=NR4) - N(R4) 2, - N(R4) SO2R6, - N(R4) SC2 é§4)2
i p( OF(RBIAR )= F{(-ORy 2O)arfel QRGN - RNGR i e iRk A apd s
an optionally substituted aryl, heterocyclyl, or
hdt3 Bra(!a ylkylege dapn, wﬂﬁnem'l'ﬁepﬁmmﬂp wrsbaftuted aithods pr two

eann IS .a ubstl ted or unsubstitu ring
sel ?&“‘F’Fgﬁ&tﬁt‘é‘d‘@‘ﬁ fleg %E‘P@tﬂi‘%‘%ﬁa CBHERDS ¢ of- Eéi’q dyl,
pyr i diipnhtic, M%ﬁ%t 13al[égv’l? lofl8d Bbtitubhls R aRIsYhe carbon atom,
pyrazdt yI', thiazolyl, oxazolyl, benzini dazol

ben zttaheretzgettbﬂr withighe) mm'@w to whigh tWtarmattaﬁlil forma: to 6-
The co

3 00T ThaE bl il B T ieratfP ifuprety |

is sel &f rem-1-be -ai@urc t CE-R
o | DT R (S 87 Sl e %%’G?&.Ts %‘Qd and

: d | a6 d
RSN R A B GRS Y ST
- C( Op mqwcﬁ@z I\NR)CcIO)R CQ\HJNE{@)N(IR) 2NR* co R®, -O-CO

- (O N{ R4) -N(R4) 2, - N(R4) C[=NR4) - N(R4) - é(O) RS,
and -QWAN@)RIO-CHQR FRE, R oFBE@)BE -GPHR mCIQNRAgr ei n

Ri ng a at_L & R7
0 b TgIb S HbRE, Nebftypho 08, QBRSNS
-C(=NR"-OR’, -N(R*)-N(R"),, -N(R*)C(=NR")-N(R"),, -N(R)SO,R’, -N(R)SO,N(R"),,
P(O)R?),, -P(O)(OR’),; and
each R independently is an optionally substituted aryl, heterocyclyl, or heteroaryl

group.

26. The compound of claim 25, wherein Ring C is a substituted or unsubstituted
ring selected from the group consisting of phenyl, pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, imidazolyl, pyrazolyl, thiazolyl, oxazolyl, benzimidazolyl, benzthiazolyl,
benzoxazolyl, and phthalimidyl.

27. The compound of claim 26, wherein:
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HHH NNH N NJ, and Nv any of which groups

optionally is substituted on any substitutable ring
w@a00somos¥ ring nitrogen atom 29. The conpoupdr/vf2005/016445

claim27, wherein Ring Cis substituted with at | east

one -TZ-R2d or -T2-R7d, where: T2 is a Cl1_6 al kyl ene

chain, wherein T2 optionally is substituted with one

or two substituents Ri b independently selected from

the group consisting of -halo, -Cl1.3 aliphatic, -OH,

and 0(01 3 aliphatic) or two substituents Rib on the

th ith t ! kO
C G e phay a7 & s P R R bonp st Log O Rl B
car bgeye| ifer®i_QopP.rengdhderain @ optionally is
interrupted by -C(R5)=C(R5)-, -C=C-, -0-, -C(O)-

- NRL%SQ %\5 }fbendle\I tﬁ 12 sC(lecled frormtl'l.’éI R4 cbnsflsqx R?q\alo &{% COR

et edFF oI t consi
-N R R4) 2,
(O)@(\%)M) %2 Nri4) |<|( R 2, ﬁc]” W&K RIS RN R
- N( RN(R?OG@N@)—W@(QRQ}:RB—NR%O(O)KFe cormpound of claim
29, wherein Ring Cis substituted with one -T2-0 or

"f-R 7d, and optionally one other substituent
sel ezgt ed Thee edmphiendgit olafm 27) Mdiesin Rigg @fis fypdtitngelnyith at least one R
-halo, Cl1 3 ali phatl c, .and -OR5, where R5 is hydrogen
selectegfrom HPiBFMIYPRSISINEDH5 WD 2005/ 111039
PCT/ US2005/ 016445 31. The conpound of cl a| m 27,

wherein Ring Qis sfli tut dn%th at lNone
-V-T3-R Zd?m(-N/- #R(ngrﬁ V is -N( - 0-,

- C(O) N(R4) -, N-BHO) T3 dngl a di ;al kyl ene
chai n, whi ch is optionally substituted by one or two

su bS:iriytdﬁ ehich gRvups optidefip iechabstityted eh eyt Bdbstitnabietring carbon or

riflg %p r}?'s“ng of -halo, -Cl_3 aliphatic, -OH, and
“e( L83 Al iphatic), or two substituents e on the same

carbon atom taken together wth the carbon atomto

whi cjy t hey,e QSﬁﬁm REdn 27, Wh@e% B §f(:q$ QuHIBRRRIGEh at least one

carbocycllc ri and RZd is selected fromthe group
“BRigirst’ rlhg wiere: haI 0, -ORS, -N(R Z, -NR4AC(O R5, -CQZRS,
C(ON(R4)2, and -S02N(R4)2. 32. The conpound of claim

315 is @, glikplefd QirCwhsres LB Hbiidnillp s stbétituted &ith\énd 3r K20
or -V-T3-R 7d, and optionally one other substituent
sel enbeiiueroR irldependently seteatei Stonmidge gfouplegrpisige af -halo,

;)Palc %hgtb% | (Jt)IIPIh atdI 8(C1 ,a 1phat1c)Sor tvv\\lllgglrlbeshﬁx%n‘lsi !h% t[n game carbon

atom taken together with the carbon atom to which they are attached, form a 3- to 6-

membered carbocyclic ring, and wherein T’ optionally is interrupted by
-C(R})=C(R%-, -C=C-, -O-, -C(O)-, -NR'C(O)R’, -N(R*)C(O)- or -N(R")-; and

R™ is selected from the group consisting of -halo, -OR’, -N(R* )or NRHC(0)-, -CO, R,
-C(O)N(R4)2, -SO,N(R,),, -C(O)N(R “C(=NRH-N(R" ),» and
NRYC(=NRY-NRH-CO)R.

30. The compound of claim 29, wherein Ring C is substituted with one -T-R* or
-TR", and optionally one other substituent selected from the group consisting of hydrogen,

-halo, C, , aliphatic, and -OR’, where R’ is hydrogen or C,, aliphatic.
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33. The conpound of claim 32, wherein: Vis
-C(ONR4)-; T3 is a C. alkylene chain; R2d is
WO bijoR4) 639 wher e each R4 i ndependently is hydr OBETUS2005/016445
Cl-3 aliphatic, or -N(R4 )2 is an optionally
substituted 5- to 6-nenbered heteroaryl or 4- to
8- nenbered heterocyclyl ring having, in addition to
the nitrogen, 0-2 ring heteroatons selected fromN, O,
and S; and R7d is an optionally substituted 4- to
8- menbered heterocyclyl or an optionally substituted
5- t9 6- nprhehes. ek ; - £ clai
33, her o p R R e AR R Pl K18 e
Ot ROnadV-V-Ribgtere ut ed het erocyclyl selected fromthe
group consisting of piperidinyl, piperazinyl,
mor g QIR YO, -Vt dicyt,or anet-; azet i dinyl; and - 206
WO 2005/ 111039 PCT/ US2005/ 016445 R7d is an optionally
S l’tbsr:s_tal él_lj 5&91e$@$h%fn9 ci'\ i n%g&l?jsuf)ftﬁme& B? ofd QYR 6 substituents R
consi sti‘tng”of pyridyl, pyridazinyl, pyrimdi nyl,
pyr aatependelyiselottyd fro@XRZ oy coﬂsﬁﬁlﬁgaéfohz}/lb,,-gﬁ&ﬁphatic, -OH, and
pyrazolyl. 35. The conpound of claim 27, erein R ng
C i sQdhstiphatickdr M subgieendy Rt owthesube rarbereatom, taken together

i nde ent | |l ected.fromth [ consistin f

c1 5P i intn 3P B SR U BB B E PR Rl

- SOfREyQic rin@(anbR) N(R4) 2, - C(O N(R) C(=NR) - N(R4) 2,

-N(R4) C(=NR4) - N(R4) - (O R5, and -NRAC(O)R5. 36. The

c Ripis srrietteaif fravh tiergr@p, conbigtingiofi -HRla €DK, INRY LR CIOREECO,R’,
wth at | east one substituent selected fromthe group
consiEPINE Jprnd EER)- C(O) N(R4) 2, - C(=NR4) N( R4) 2,

-C(O N(R) C(=NR) - N(R4) 2, - N(R4) C( =NR4) - N(R4) - C(O) R5,

and -NRAC(O R5. 37. The conpound of claim 35, wherein , .
R ngB2C i SThe aprmpyngtas glaign Bh wereineRisg CimaubstiateRgith geeVel R

RS, .jss,7hyd Cl 6 ali t] 38, Th d_ of
ofR 48 SR ey L e e R e
1) ), iphatic,-And NHBA) R i ro O haticM
h?dllrl(%%g) g(h%o, g%a})éltqinoh%nlalh?@s'ubst ilgust}g{? 4é¥ R?) ogtgzaﬁgﬁabner egr ©
het erocyclyl ring having, in addition to the nitrogen

at omsz. 0- Zrneichdphiaicedt eRIREE witlget ed from N, 0, and S
and RS5 is a 4- to 8-nmenbered nitrogen-containing

het gr@eyRiyY-; ring. 39. The conpound of claim 38,
wherein Ring Cis substituted with at |east one

Tisa C,, alkylene chain;
R is -N(R4)2, where each R* independently is hydrogen or C, , aliphatic, or —N(R‘l)2 isan
optionally substituted 5- to 6-membered heteroaryl or 4- to 8-membered heterocyclyl

ring having, in addition to the nitrogen, 0-2 ring heteroatoms selected from N, O, and

S; and

R" is an optionally substituted 4- to 8-membered heterocyclyl or an optionally

substituted 5- to 6-membered heteroaryl.

34. The compound of claim 33, wherein:

R*is -N(R"),, and -N(R"), is an optionally substituted heterocyclyl selected from the
group consisting of piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, and

azetidinyl; and
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-C(ON(R4)2 or -C(=NRA)N(R4)2, and -N(R4)2 is an

optionally substituted heterocyclyl selected fromthe
w@e@spiwensi sting of piperidinyl, piperazinyl, PCT/US2005/016445

nor phol i nyl, pyrrolidinyl, and azetidinyl. 40. The

conmpound of claim39, wherein Ring Cis substituted

wth at | east one substituent having the fornul a:

-207 WD 2005/111039 PCT/ US2005/ 016445 X ~N W

wherein: Ring Doptionally is substituted on one or

two ring carbon atons; X is O or NT- W is

"R A B e B Bt pyridy!
ar yl pyrivatie loﬁfr)ﬂudlrgﬁg bfhtzﬁfyD‘jayﬁblyl o@zOlyP imiihzol lhﬁhd pcfrrazolyl

conpound of claim wherein Ring Cis substi t ute

wth at | east one substituent having the fornula: X X

X X 35. W2 THe kbmpouhdl of CISiM\P_D\AMEreIin Ring0 i§FbEritRd viREh ¢ié oo two
wherej n

S%Sht%ts gt&*sgtr}dﬁﬁtﬁﬁj étgﬁfﬁ"ﬁ%tn 88 8'3%3553&?5%5 é’ég e OH% -OR’,
R :
do(%tR i"ona ]I\Iy §u§) t oA ecg ﬁRﬁh R?%abkd)ll\ﬁg?c Rgﬂ‘)[‘l\FIéR )iz's

NNOBOMRPN(R QC@)N(BAdZWR“QZ((d)RF?Z i s hydrogen, - CO2RS,
C(ONR4)2, -C(OR5, or a Cl1 3 aliphatic optionally
substituted with R3 or R; or Rz and W2, taken
t ogegeher m'etcbmpn&\d(tﬁ elhimm BSatAﬂhmeﬁrORM@ iCafsubbtytedlrveith at least one
attached, forma 4- to nbered gycl oal i phat i

SRESPBOEPSH FPRIE Eagh CTRE BB, O ODE i §ENRINKRY,

O R R RS BRSO

37. The compound of claim 35, wherein Ring C is substituted with at least one

-COZRS, where R’ is hydrogen or C,, aliphatic.
38. The compound of claim 35, wherein:
Ring C is substituted with at least one -C(O)-N(R"),, -C(=NR)N(R?"),, or -NR'C(O)R’;
where

-N(R"), is an optionally substituted 4- to 8-membered heterocyclyl ring having, in

addition to the nitrogen atom, 0-2 ring heteroatoms selected from N, O, and 5; and

R’ is a 4- to 8-membered nitrogen-containing heterocyclyl ring.

39. The compound of claim 38, wherein Ring C is substituted with at least one
-C(O)N(RY), or -C(=NR*)N(R"),, and -N(R"), is an optionally substituted heterocyclyl selected
from the group consisting of piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, and

azetidinyl.

40. The compound of claim 39, wherein Ring C is substituted with at least one

substituent having the formula:
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WD 2005/ 111039 PCT/ US2005/ 016445 X X x X NVA NI N

Na CH3 ~N HLNCH3 NH2 fN{* X X HTs Nx x N NN,
WERBRSMIEBBN IN CH3 CH3 10 . v CH3 X X X OH Xpedd/bis1485/0 6445

NH2 N Na "HV NH2 X X X X CH3 Na CH N~N. CH3 N~CH3

\AN~ H 3 CH3 NWH NvH and X N,yCH3 LyN'H CH3 where

Xis 0 or NH 43. The conmpound of claim 39, wherein at

| east one substituent on Ring Cis selected fromthe

group consisting of: - 209 WD 2005/111039

PCT/ US2005/ 016445 X N(R4z)2 O 4zN N(R4z)2 X N NH X X

N(R)2 p Rz N N(R4z)2 R4z R4z.N ( )2 R4z C R4z

ON

wherein:
Ring D optionally is substituted on one or two ring carbon atoms;
X is O or NH;

W'is hydrogen, -C(O)RS, —C(O)N(R4)2, -COZR(’, —SO2R6, -SOZN(R4)2, or an optionally

substituted aliphatic, aryl, heteroaryl, or heterocyclyl group.

41. The compound of claim 39, wherein Ring C is substituted with at least one

substituent having the formula:

X

A 1 f 'S
¥ N\Q\ Yy AN f‘@_ )
w2 D XxW p [TR? W
R R? , oOr R?
wherein:

Ring D optionally is substituted on one or two substitutable ring carbon atoms;

X is O or NH;

W*isR" or -T°-R’;

T°isa C,,; alkylene chain optionally substituted with R’ or R”; and
R" is -N(R"), or -C(O)N(R"),; and

R*is hydrogen, -COZRS, C(O)N(R4)2, -C(O)Rs, or a C,, aliphatic optionally substituted
with R’ or R’; or R* and W’, taken together with the carbon atom to which they are

attached, form a 4- to 7-membered cycloaliphatic or heterocyclyl ring.

42. The compound of claim 39, wherein at least one substituent on Ring C is

selected from the group consisting of:
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[t- NHCH3 N NH X 4z x CH3 x /~,

CH3 N(R-NQ 4z

N-N(R4z)2 N X 4z )2 N(R)2 O R4z CH3 and H CH3 x

wo didsHi10BMz R4z ©  where X is 0 or
i ndependently is hydrogen or

claim 38, wherein Ring Cis subst

NH, and eacPCBUS2005/016445

-CH3. 44. The conpound of

ituted with a group

sel ected fromthe group consisting of: R4z | N R4z
Rz X NR4z x X R4z x NRAz Z NNR4A | RAZ R4z R4z
XNRIz NN NN ~>N4z R4z Fi R4z x X N X/~ N X

N 11-N,-N)-N)Q-NNN -4 -N

and where X is 0 or

NH, and each e independently is hydrogen or XCH3

-216 WD 2005/ 111389 PCT/ US200
c of cl ati ﬁgﬁwher ein
wi Th Qt/ ~east one

H

£16445 45.

is sub"Stl ut ed

y-CHs

NH; H

X X x O-oH X
:CH3 1{IL %L #LN
’IL)L“D’N. NN —NH, N BN
H NH;
X
éj\ "*L)LN\l X X CHs
N . 12’\ CH3 #L )\
B _CH, N-CHs N N

X
%LN/\rCHa
N.

where X is O or NH.

43.

selected from the group consisting of:

- 209 -

and

The compound of claim 39, wherein at least one substituent on Ring C is



-C(ON(R4)2 or -C(=NH)N(R4)2, where one R4 is hydrogen
or C1 3 alkyl, and the other R4 is an optionally
waendpstiitoss ed het erocyclyl or heterocyclyl al kyl PCHES2005€16445
conmpound of claim45, wherein Ring Cis substituted
with at | east one substituent selected fromthe group
consisting of X NH X ~JNH X CH3 ~N' v N v NH N~ H
CH3 CH3 HJj] NICIN HNCN-CH3 WK CH3 CH3 and where
Xis 0 or NH 47. The conpound of claim 45, wherein
Ring Cis substituted with at | east one substituent
sel ected fromthe group consigting of: R4z N R4z R4z
N N XX ~~4 X "~ "11-N N z Raz and N= X N

N- R4;6 cﬁé&" Xis 0 NH, a N7 ) ndsgendemHy
X "é{ﬁﬁbund of cjaPbm 15 )—nga_ R4z
Té’ (FWA) £005/ 1116‘59j PCT/ US2005/ 01 4*5

“» 2 Qum
. T 22O 2

CHs

and
H;C
X | _CHj
_‘2—N NH
R4Z R42 X

where X is O or NH, and each R* independently is hydrogen or -CH,.

44. The compound of claim 38, wherein Ring C is substituted with a group

selected from the group consisting of:

X N 9)\>N'R4z X ﬁl %7‘ 2_ Q; “Réz

RA’E R‘4z R‘4z 242
X q “Réz X N X N X
N PO KD N
™ L w wf
R4Z R4z

and

where X is O or NH, and each R* independently is hydrogen or -CH,.
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HNN~NRe AN B (IV) werein: Rng Ais

substituted with 0-2 Rb; Ring Bis a nono- or bicyclic
wa@eos/1o3het eroaryl ring, which is substitut edp@i/UB2005/216445

i ndependently selected R and 0-2 independently

sel ected R2c or Cl1.6 aliphatic groups; Re is hydrogen

or a Cl.3 aliphatic optionally substituted wiwth R3 or

R; Rg is selected fromthe group consisting of

hydrogen, Cl_6 aliphatic, and R2d each of Rh and Rk

|ndependently IS hydr ogen or each Rd I ndependent |y

aI i a1 QP Al &8%‘“ s Bl sty eost e

ONRY; I3 CRAME)NRY,, e@ef@ dr2 @’ is hglepegadart |, ykis aseihe othedR’ is an

fromtﬁe group consisting of -halo, 0?5 - CO2RS5,
optigne) \guRy Btuted defergepelybor he@(OCKM}“NYIM) 2,

-C(O N(R4) C(=NR4) - N(R4) 2, - N(R4) C(=NR) - N(R4) - C(O) R5,
cacrif AIAMEPRES o RIS HBR AN i Fmbiifs HHER e one
subSlifpiN(sRAYt2d frol(trNRGYINCIs2tingof - N(R) C(O R5 50. The
compound of claim 15, having formula (V): - 212 WO
2005/ 111039 PCT/ US 005 016445 ~C | __HM\WN Re AN

whey e| '@_'ng Al Ht ut ed Xwi t -3 Rb; Riyng

| S
ependlg#&,l, l ected R]la 3

s ub d w t
mbn entI y se ecétqad N
L Ow O
~CH
‘A'}I %LN 3
where X is O or NH.
47.  The compound of claim 45, wherein Ring C is substituted with at least one

substituent selected from the group consisting of:

R4Z
I R4Z

R4Z
N
;b ﬁlx e
RAz R4z R4z

R% and
)
X }N
>
R4Z

where X is O or NH, and each R* independently is H or CH,.

48. The compound of claim 15, having formula (IV):
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RzZc or Cl_6 aliphatic groups; and Ring Cis
substituted with 0-2 independently selected Rd and 0-3
wo nabspensent | y sel ected R2d or Cl.6 al i phati cPQr/OSmes/016445
51. The conpound of claim50, wherein: Ring Ais
substituted with 0-2 Rb, where each Rb independently
is selected fromthe group consisting of Cl1.3
aliphatic, RZzb, R b, -T4-R2b, and -Tl-R7b; Ring Bis
substituted with 0-2 independently selected Rc, where
each R independently is selected fromthe group
consisting of Cl1_3 allphatlc_g RZc, Rc, -T -RZc, and
-TI-Rc; Tl is a Cl.3 alkyl €Re chain optlonally
substituted with fluoro; each~R |ndependently IS
sel ected fromthe group cond dg( -hal 0, -NQO2,
-C(RS)=C(R5) 2, -C=C R5, ~an N(R) 2; each RZc
romthe group consisting of

i ndependently is selecte
N-C=C-RS, ORS, and -N(R)2;

-hal o, -N®2, -C(RS)=C(R
and Re is hydrogen. :
having formula (Va): \
PCT/ US2005/ 016445 Rk) HN N.I/'- N Rb2 Re Rb3

N Rcl Rc5 (Va) wher NR#8 i s hydrogen; each of Rb2
and Rb3 i ndependently |s gel ected fromthe group

consi sting of hydrogen, Nal o, C1 3 aliphatic, C1_3
fluoroaliphatic, and - ORg, /where R5 is hydrogen or a
Cl1_3 aliphatic; and each of Rc' and Rc5 independently

'S sgkggﬁgd fromthe group consisting of hydrogen,

Ring A is substituted with 0-2 R’

Ring B is a mono- or bicyclic aryl or heteroaryl ring, which is substituted with 0-2

independently selected R® and 0-2 independently selected R or C,, aliphatic groups;
R’ is hydrogen or a C, , aliphatic optionally substituted with R® or R’;
R®is selected from the group consisting of hydrogen, C,  aliphatic, and R*,
each of R" and R independently is hydrogen or R’;

each R” independently is selected from the group consisting of C, , aliphatic, R*, R",
TR, -TR", -V-T"R*, and -V-T"R"; and

each R* independently is selected from the group consisting of -halo, -OR’, -COZRS,
-C(ON(RY),, -SO,N(R"),, -C(=NR)N(R"),, -C(O)N(R’)C(=NR)-N(R’),
NRYC(=NRH-N(R"-C(O)R’, and -NR'C(O)R’.

49.  The compound of claim 48, wherein each of R® and R"is hydrogen, and R'is '
-CO,R’, -C(O)N(R"),, -C(=NR)N(R",, or -N(R)C(O)R’

50. The compound of claim 15, having formula (V):
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-halo, C1_3 aliphatic, Cl1_3 fluoroaliphatic, and -OR5,
where R5 is hydrogen or Cl1.3 aliphatic; Rg is selected
wo pasiiitegy gr oup consi sting of hydrogen, Cl_6 ab¢plistons016445

and R2d ; and each of Rh and Rk independently is
hydrogen or W 53. The conpound of claim 52, wherein
each of Rg, Rh, and Rk independently is selected from
the group consisting of hydrogen, Cl-3 aliphatic,

-hal o, -OR5, -CO2R5, -C(ON(R4)2, -SO2N(R4)2,
-C(=NR4A)N(R4) 2, -C(O N(R4) C(=NR4) - N(R4) 2,

-N(R4) C(=NR4) -N(R) - C(O R5, angw:N(R4)C(O R5. 54. The
compound of claim 53, wherei | east one of Rh and
Rk is selected from the grodps£onsisting of -CO2R5,
-C(ON(R4)2, -C(=NR4)N(RAHN -C(O N(R4)C(=NR4)-N(R) 2,
-N(R4) C(=NR4) - N(R) - C( O R5, ,}n,cj -N(R4) (O R5. -214 WO
2005/ 111039 PCT/ US2005/ 01éM45 %% The conpound of

cl ai m 52, wherein: Re, nd Rk are each
hydrogen; Rb3 and R’ I ndependent |y sel ected
fromthe group consis -hal o, C1_3 aliphatic,

Cl. 3 fluoroaliphatic, and S, where R5 is hydrogen

or C,_3 aliphatic; Rcb } el ected fromthe group
consi sting of hydrogen, o, C1_3 aliphatic, CL.3
fluoroaliphatic, and - ORSY"where R5 is hydrogen or (V)
Cl 3 aliphatic; and Rh is -CQZH, -C(O N(R) 2,

- C(=NAYIN(R4) 2, -C(ON(R)C(=NR4)-N(R4) 2, or
-N(RC(=NR)-N(R4)-C(O R5, where R5 is an optionally
sMAﬁambﬁitdtethO&Rf’enber ed nitrogen-containing

het erocyclyl ring, and -N(R4)2 is an optionally

S Wsd B Isuliginted vath 3-2nRAdpRAESGhtIN 841t Ghil b-3rihdghehdentif Gelected
in addition to the nitrogen atom 0-2 heteroatons

sel ekt edC f pliphaht g@upsiatd S. 56. The conpound of claim
1, selected fromthe group consisting of:

4Ry € sabdititted #ithlowan@erh@diyly belbdredbehaad (fXihdependently selected
pyri m do[ 4, 5-e] azepin-2-yl am no] -benzoic acid;

4- [ ROt Gy, eliphatio g@ugs-f | uor o- phenyl ) - 5H benzo[ ¢] pyri m d
o[ 4, 5-e] azepi n-2-yl am no] - benzoic acid; 4-{

[9-Chl oro-7-(2-chl oro-6-1fl uorophenyl)-5H pyrim do[ 5, 4-
d] [Z} berdPaseppenrglof ghjmpl, whPEnzoi ¢ aci d;
9-Chloro-7-(2, 6-di flugrophenyl)-N-(4-[(3,5-dinmet hP/I pi p
erRing A islsupstitetad pomPt] Rhehse edch B indspendentp jsselgctey] from the

2 nzazepi n- 2- am ne;
[2] bgerougcoen’saisting of " Aphatic, R, R™, -T-R®, and -T-R™;

Ring B is substituted with 0-2 independently selected R°, where each R® independently is

selected from the group consisting of C, , aliphatic, R*, R, -T"-R*, and -T"-R;
T'isa C,, alkylene chain optionally substituted with fluoro;

each R® independently is selected from the group consisting of -halo, -NO,,

-C(R%=C(R%),, -C=C-R’, -OR’, and -N(R"),;

each R* independently is selected from the group consisting of -halo, -NO,,

-C(R%=C(R%),, -C=C-R’, -OR’, and -N(R"),; and

R’ is hydrogen.

52. The compound of claim 51, having formula (Va):
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9- Chl oro- N-{4-[ (3, 5-di net hyl pi perazi n-1-yl)carbonyl ] ph
enyl }-7-(2-fl uoro-6- nethoxyphenyl)-5H pyrimdo [5,4-d
wQ 202 sz azepi n- 2- am ne; 9-Chl oro- N- (4-{ PCT/US2005/016445
[ 3- (di et hyl am no) azeti di n-1-yl ] carbonyl } phenyl ) -7-( 2-

fl uoro-6- nethoxyphenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n- 2- am ne;
4-19-Chl oro-7-(2, 6-di fl uoro-phenyl)-5H benzo[c] pyrimd

o[ 4, 5-e] azepi n- 2-yl am no] -

phenyl ) - (4-di met hyl am no- pi peri di n-1-yl ) - met hanone;
4-19-Chl oro-7-(2-fl uoro-6-nethpxy-phenyl ) -5H benzo

[c] pyrim do[ 4, 5-e] azepi n-2- VI ni@f]-benzoic aci d;
{4-[9-Chloro-7-(2,6-difl uoro- ) - 5H benzo[ c] pyri m

do[ 4, 5-e] azepi n-2-yl am no] -
phenyl ) - (3(S) - net hyl - pi per,azyn= -yﬁs-nethanone; - 215
WO 2005/ 111039 PCT/USZOOSﬁ%§\445
(3- Am no-pyrrolidin-1-yl) PO chloro-7-(2,6-difluoro
- phenyl ) - 5H benzo[ c] pyri m qQ:
azepi n- 2-yl am no] - pftex 2 hanone; {
4-19-Chloro-7-(2,6-dif o- phrenyl ) - 5H benzo [ c]
pyrimdo [4,5-e] azrpi i no] - phenyl
}- (3- net hyl ami no- pyr r oREdi ) - met hanone;
{4-19-Chloro-7-(2-fluoro F%%:oxy-phenyl)-Sl—l-benzo[c]
pyr|n1do[4 5-e] azepi n- 2- :n1no] phenyl V.
- (3-net hyl ami no- pyrrolidin-1-yl)-net hanone; (Va)
hl oro-7- (2, 6-di fl uor ophenyl ) - N- (4-{
%F hylan1no)p|per|d|n 1-yl]carbonyl}-
p en S5H-pyrimdo[5, 4-d] [2] benzazepi n-2-ani ne;
q%ﬁ%ﬁ%ﬁ’? "(2-f1 uor o- 6- nethoxyphenyl) N- {

4 [ net hyl pi perazi n- 1- yl? car bonyl ] -
f}R @Hd iy rln¢ﬁpaa<ﬂ%ltla¢ isgpplepted E@Wzthﬁzérﬁm consigping ef hydrogen,

3C ? el ﬁgzﬂﬁ% L eligh %rf‘g{‘]ﬁyf Rory y%r BReyygoeen or

9

[

SH-pyr et and- dl [ 2] benzazepi n- 2-ami ne;

9 chIBro 7- (2 fl uoro- 6- net hoxyphenyl )-N-(4-{

ph eny? ;Rhgf_@ ?{}5 m n.?)ér? eggy lr; 8%1 %/ % gé;r%kz%lge roil% CQéwlstm%of hyﬂﬁo{gen

4- [ (BaRne n@gm{arnelct dﬂaorbawhhﬁ@amms] @h@@mf is hydrogen or
}-9- chl or'd 2-fluoro-6-

neth@xypﬁemyl) SH pyrim do[ 5, 4- d]

[ 2] benzazepi n- 2-am ne; N-{

4P (FocRbd PIARE §1dup cdnsislipg airyarogeh it e AypHatid a6l RYy 97 -
(2-fl uoro-6-nmet hoxyphenyl) - SFprr|n1do[5 4-d]

[ 2hbes @aéﬁcpknnaep@mlé}ﬁlvy is hydrogen or R".

9-chor o- 7- (2-f I Uor o- 6- met’hoxyphenyl ) - N- (4-{

[4- (nethylan1no)p|per|d|n I -

yl | cay boryl, }c&lﬂg(mé‘ld)df %ﬂ_lfnrl)gf WA er%’cﬁlbfjlig R", and R® independently is
[2]benzazep|n
sdlecedal fﬁfnoth%geaxp‘doﬂﬂgtﬁrg@f ARdrbgoty ghenphgtcNha®; OR’, -CO,R’,

[ 3- (et hyl ami po) pi peri di n-1-
-C(ON(R’),, -SO,N(R’),, “C(= NR IN(R),, -C(O)N(R JC(=NR')-N(R%),

1

NRHC(=NRY-NRH-C(O)R’, and -N(R*)C(O)R’

54. The compound of claim 53, wherein at least one of R" and R" is selected from
the group consisting of -CO,R’, -C(O)N(R"),, -C(=NR)N(R"),, -C(O)N(R")C(=NR")-N(R"),,
NRHC(=NRH-NR*)-C(O)R’, and -NR)C(O)R’.
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yl ] carbonyl }phenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n-2-am ne; N-{4-]
w@ 3e0ammeazet i di n-1-yl ) car bonyl ] phenyl PCT/US2005/016445
}-9-chloro-7-(2-fl uoro-6-net hoxyphenyl) -
5H pyrim do[ 5, 4-d] [2] benzazepi n-2-am ne,
9-chl oro-7-(2, 6-di fl uorophenyl)-N(4-{
[ 3- (di met hyl am no) pi peridin-1-yl]carbonyl }-
phenyl ) -5H pyrim do[ 5, 4-d] [ 2] benzazepi n-2-amn ne;
4- (4-{
[ 9- cdyl or gy, cérﬁa&nﬁ'%ﬂdﬂf?ﬁ?ﬁ%@%m 5H pyrim do[ 5, 4-d]

[ 2] benzazepi n
v neth R&lazi ne- 2- car boxam de;
hﬁ?jﬁ %3%%%?ﬁgﬁﬁ%%o aen1- yl ) carbonyl ] - 3- chlorophenyl
9 chl oro-7- (2 6- dlfluoro- Bhen yl)-5Hp r|n1do£%
[ Zlﬁ k?é’lﬁi?afé?ﬁaﬁ ?dgpﬁrﬁléntly selected fromt the group c nsisting o alo,

? 3C E&nlg[ ag%n%ﬁ g?%?‘%%}p%agé HITCE Qﬁ?c aer% IF?NI_S fnédx{:)gen or C, , aliphatic;

4 I’fgﬁg ﬁifc‘[ed (f ' tlhzznggo%gﬁcor‘llsxs(%ll]ng [orztll bderogze?lz %QIIOPC 2 aPp%atlc,

9- chl f I
%2 ggﬁgggrgglné]}gn_ﬁ agii éﬁomm@m nyartge ¥ & MafRHaticAind]

oSNy E&f}g@g@?m é@ﬁﬁ‘%aﬁhﬁ%m ) or

[9 cly RowaRketyd dr SdohMly dibsalied 4- €]
[2] éﬁ“%@%@‘?oog‘fm 836" PCT/ US2008/ 016445 ¢
benz&membered nyiokmdmal}nmglhmetohydlﬁ eingaamiddd(R"), is an optionally

?3? hl or o- 7 szgt di f {é c’:]}g%) P%éb% f18$ éaviuig in addition to the nitrogen

yl] Caaﬁxbtmm;ﬂe}qadsnem éeléitddpwfnm@ﬂnaﬁ d] [ 2] benzazepi n- 2-
am ne; and 4-am no-1|-(2-chloro-4-{
[9-chloro-7-(2,6-difluorophenyl)-5H pyrim do[5, 4-d]
[ 2] -56benZihe epnpoundydf Flaim heelected from the group consisting of:
}benzoyl ) - N- et hyl pi peri di ne-4-carboxam de; or a
s PhERIBRLR LA ERS-b)er§® w@&@&[@ﬁﬁhﬁd&[méﬁ%pm-@}m&o] benzoic
akdpar maceuti cal * conposi tion conprising a conmpound
according to claim1 and a pharmaceutically
498 CRIRE AP 265-Gifl 6o henyd BSH-Ae i i inhiel 6[4)5RdM Aopini 2AGaribPr a
bkizorsedactivity in a cell, conprising contacting a
cell in which inhibition of Aurora kinase is desired
4:\jptdhl@o-¢ drplaurveb-Aioaroplekingly S H ey ricdido [ hd-H] [ 2 FenzaZepire 2-h od
ylﬂauninb)belaztoicrvgidan Aurora ki nase-nedi ated di sorder in a
patient in need thereof, conprising adm nistering to
9-borp (2. ediflugraphemdpliye- I(é51dhryetbﬂp@@tqzxr\el -givathenylditheayl)-
Sdwypoudnl> &didpetizagepiroZ-emiiem 1. 60. The mst hod
according to claimb59, wherein the Aur
9Hihipag el Hﬂ@r%l%th%wg%ﬁ%ﬂ-y} )rbory kel 76 upies et hod
mgthosyriieRy)-PE-ryraidRleé a1 Zihezarerin framighcer i s sel ect ed

9-dh?oro—wj(4—{ 3-(dimethylamino)azetidin-1-yl]carbonyl}phenyl)-7-(2-fluoro-6-
methoxyphenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

{4-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-eazepin-2-ylamino]-
phenyl}-(4-dimethylamino-piperidin-1-yl)-methanone;

4-[9-Chloro-7-(2-fluoro-6-methoxy-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-benzoic acid;

{4-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo|c]pyrimido[4,5-e]azepin-2-ylamino]-
phenyl)-(3(S)-methyl-piperazin-1-yl)-methanone;
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(3-Amino-pyrrolidin-1-yl)-{4-[9-chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido-
[4,5-e]azepin-2-ylamino]-phenyl}-methanone;

{4-[9-Chloro-7-(2 6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-
phenyl}-(3-methylamino-pyrrolidin-1-yl)-methanone;

{4-[9-Chloro-7-(2-fluoro-6-methoxy-phenyl)-5SH-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-phenyl}-(3-methylamino-pyrrolidin-1-yl)-methanone;

9-chloro-7-(2,6-difluorophenyl)-N-(4-{[4-(methylamino)piperidin-1-yl]carbonyl}-
phenyl)-5H-pyrimidol[5,4-d][2]benzazepin-2-amine;

9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-{4-[(3-methylpiperazin-1-yl)carbonyl]-
phenyl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

9-chloro-7-(2,6-difluorophenyl)-N-(4-{[3-(methylamino)azetidin-1- yl]carbonyl phenyl)-
5H-pyrimido[5,4-d][2]benzazepin-2-amine;

9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[3-(methylamino)azetidin-1-yl]carbonyl}-
phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

N-{4-[(3-aminopyrrolidin-1-yl)carbonyl]phenyl}-9-chloro-7-(2-fluoro-6-
methoxyphenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

N-{4-[(4-aminopiperidin-1-yl)carbonyl]phenyl}-9-chloro-7-(2-fluoro-6-methoxyphenyl)-
5H-pyrimido[5,4-d][2]benzazepin-2-amine;

9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[4-(methylamino)piperidin-1-
yllcarbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[3-(methylamino)piperidin-1-
yl]carbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

N-{4-[(3-aminoazetidin-1-yl)carbonyl]phenyl}-9-chloro-7-(2-fluoro-6-methoxyphenyl)-
S5H-pyrimido[5,4-d}[2]benzazepin-2-amine;

9-chloro-7-(2,6-difluorophenyl)-N-(4-{[3-(dimethylamino)piperidin-1-ylJcarbonyl}-
phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

4-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
yllamino}benzoyl)-N-methylpiperazine-2-carboxamide;

N-{4-[(3-aminopyrrolidin-1-yl)carbonyl]-3-chlorophenyl}-9-chloro-7-(2,6-difluoro-
phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

9-chloro-7-(2-chloro-6-fluorophenyl)-N-(4-{[3-(methylamino)piperidin-1-yl]carbonyl}-
phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine;

4-amino-1-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido(5,4-d][2]benzazepin-2-
ylJamino}benzoyl)-N-methylpiperidine-4-carboxamide;

N-1-azabicyclo[2.2.2]oct-3-yl-4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido([5,4-d][2]-
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benzazepin—Z-yl]amino}-N-methyibenzamide;

9-chloro-7-(2,6-difluorophenyl)-N-(4-{[3-methyl-3-(methylamino)pyrrolidin-1-
yl]carbonyl}phenyl)-5H-pyrimidol[5,4-d][2]benzazepin-2-amine; and

4-amino-1-(2-chloro-4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]-
benzazepin-2-yl]Jamino}benzoyl)-N-methylpiperidine-4-carboxamide;

or a pharmaceutically acceptable salt thereof.

57. A pharmaceutical composition comprising a compound according to claim 1

and a pharmaceutically acceptable carrier.

58. A method for inhibiting Aurora kinase activity in a cell, comprising
contacting a cell in which inhibition of Aurora kinase is desired with a compound according

to claim 1.

59. A method for treating an Aurora kinase-mediated disorder in a patient in
need thereof, comprising administering to the patient a therapeutically effective amount of a

compound according to claim 1.

60. The method according to claim 59, wherein the Aurora kinase-mediated

disorder is a cancer.

61. The method according to claim 60, wherein the cancer is selected from the
group consisting of colorectal cancer, ovarian cancer, breast cancer, gastric cancer, prostate

cancer, and pancreatic cancer.

62. The method according to claim 61, wherein the cancer is selected from the

group consisting of breast cancer, colorectal cancer, and pancreatic cancer.
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