COVPOUNDS AND METHODS FOR | NHI BI TI NG M TOTI C PROGRESSI ON  BACKGROUND OF THE
| NVENTION Field of the Invention [001] This invention relates to conpounds
and nmethods for the treatnent of cancer. In particular, the invention
provi des conpounds that inhibit Aurora kinase enzynes, pharnmaceuti cal
conpositions conprising the conpounds, and nethods of using the .conpounds
for the treatnent of cancer. Background of the Invention [0021 According to
the American Cancer Society, an estimated 1.4 mllion Americans were

new y-di agnosed wi th cancer in 2004 and about 560, 000 victins died from

t he di sease. Wil e nedical advance have inproved cancer survival rates,
there is a continuing need for new and nore effective treatnent. [0031
Cancer is characterized by uncontrolled cell reproduction. Mtosis is a
stage in theCOMROYYRS ANRMERHORSIFOR INHIRITING MITOIHrBRACREFHEMS ensure the
fidelity of chronosone separation into two daughter cells- Several current
cancer, therapies, including the taxanes and vinca al kaloids, act to
inhibit the mtotic nmachinery. Mtotic progression is largely regulated by
proteol ysis and by phosphorylation events that are nediated by mtotic

Ki nases. Aurora kinase fanshykORODBISOEEHEINVENTION A, Aurora B, Aurora O
regulate mtotic progression through nodul ati on of centrosone separation,
spi ndl e dynanmi cs, spindle assenbly checkpoint, chronosone alignnment, and
cyt oki nesi @@&@m@ O1cogene 21: 6175 (2002); Berdnik et al.,

Curr. Biol 2 er expr £ssi on, a catiqn of

Aur or a Liné@ﬁé ha% gégﬁwr%%W%§¥?8¥§ eneg#§%?ﬁgé%%%$§r“?h: }3npes

i ncl udi ng tpaoselanfhe ykdivn@reides emomdwrram ahibétAugdra kinpdglenzy@ghicer Ther., 2:
589 (2003); ffgln%g&gga] cthposiftbnscoriRidg e/ con EQ@%S,(JAJ\Q BRihods¥iising @t . Cance r

Res., 94:1 Nbreover Aurora inase inhibitionin tunor cells
resul ts |nCWPP%¥@%mé aextmgnt gf %ﬁﬁﬁt05|s suggesting that these kinases are
i nportant targets for cancer therapy (Ditchfield, f. Cell Biol., 161: 267
(2003) ; HarBaikggiund of the Inagntion Nat ure Med., 1 (2004)). Gven the central role
of mtosis in the progression of V|rtualg% all malignancies, inhibitors of

the Aurora®2hases AcerdrpiodhedmerisangierSasitty caestiptatdsalion’ proad range
of human tWrﬁmﬂ&&rr@msdﬁﬁu&dawm&adeﬁ]ﬁnoomemzl a%kjﬁKﬂGG,OdOlvMﬁ'edieﬂl&bﬂm tors.

DESCRI PTI EEJ&'QN a?z}ldv(ance ]éve-l;m Sove é/axew;crc]eg Is Onv Q¥ glese COITpOUI‘ldS t hat
i nhi bit AurTERT & ounds areé use for” ﬁf%ltlng Aur or a

ki nase i n wbitingingmeddrforsiewand anod: @ﬁeqiveggﬁélmral |y
[003] Cancer is characterized by uncontrolled cell reproduction. Mitosis is a stage
in the cell cycle during which a series of complex events ensure the fidelity of chromosome
separation into two daughter cells. Several current cancer therapies, including the taxanes

~ and vinca alkaloids, act to inhibit the mitotic machinery. Mitotic progression is largely

regulated by proteolysis and by phosphorylation events that are mediated by mitotic
kinases. Aurora kinase family meﬁbérs (e.g-, Aurora A, Aurora B, Aurora C) regulate
mitotic progression through modulation of centrosome separation, spindle dynamics,
spindle assembly checkpoint, chromosome alignment, and cytokinesis (Dutertre et al.,
Oncogene, 21: 6175 (2002); Berdnik 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., EMBQ, 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, f. 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, inhil;itors of the Aurora kinases are gxpected to have application across a

broad range of human tumors. There is thus a need for new Aurora kinase inhibitors.
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useful for the treatnment of cell proliferative disorders, including cancer.
The Aurora kinase inhibitors of the invention have the fornula (A): Re, NO
NN / RRR AFRY RN NRhn G (A or a pharnaceutically acceptable salt
thereof, wherein Ring A, Ring C, and each of the variables R, Re, R', R,
R, RY, and G have the val ues described below. R is hydrogen, or Rh and R
together forma bond. Rr is hydrogen, or Rn forns a bond with either Rn or
R Each of R and RY independently is hydrogen, fluoro, or an optionally
substituted Cl1_6 aliphatic; or R® and RY, taken together with the carbon
atomto which they are attached, forman optionally substituted 3- to

6- menbered cycl oaliphatic ring; or R and R2 together forma bond. Gis

hydrogen, an optionally sub%tgdﬁ[pﬁ(ﬁbphﬁgmvﬁmldﬁ ng B when Ris
hydrogen; and G is hydrogen, - -N(R4)Z, -SRS, an opt| onal |y

substituted phat i t.o a bond. Ring
Ais a subst %]ted or %Vﬁﬂmg?ngqrﬁ‘f‘%ﬁC@“pogng%gﬁé%%?‘g‘gmé ﬁ[g‘]fséroaryl

cycl oal i phatdompogrds hemeqfuidgrolhlylbltlmg AgroralRinagp iBvitrs oin giud 8d etrelt:sedcwdy

unsubst i t ut qlleAr ¥k e b Erﬁ?@fc)é %ﬁ)apdn%hlg&b@; isdudBl RRLETAEX oW kinakd N9- -2

Ring Cis a substitute unsubst it ut aryl, heteroary eterocyclyl, or
cycloal i phathJé‘b‘tCFngjheIWEHP%‘”}?W%&WME @R, -CRR, -S®R, or a C _3
al i phatic having 0-2 substituents indep ndent | y selected fromR3 or R7. R

i s hydrogen, -ORS, -N(R')2, -SR5, - NRC( , -NR C(ON(R) 2, -NRCO, R6,
-N(R) S2R6, -N(R) S2N(R) 2, or a C, 4aal i ic optionally substituted with
R3 or R. "'fj‘
NN
\ /R®
RX
RY
Rﬂ N‘ng
G @)

or a pharmaceutically 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, flucro, 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(R"),, -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, hetercaryl, cycloaliphatic, or heterocyclyl

ring.



if is C,, aliphatic or an optionally substituted aryl, heteroaryl, or

het erocyclyl group. Each R3 independently is selected fromthe group

consisting of -halo, -OH, -Q(C1L_3 alkyl), -CN, -N(R 2, -C(O(CL.3 al kyl),

-C2H, -Cx2(d _3 alkyl), -C(ONH, and -C(ONH(Cl_3 alkyl). Each R

i ndependently is hydrogen or an optionally substituted aliphatic, aryl,

heteroaryl, or heterocyclyl group; or two if on the sane nitrogen atom

taken together with the nitrogen atom forman optionally substituted 5-

to 6-nmenbered heteroaryl or 4- to 8-nmenbered heterocyclyl ring having, in

addition to the nitrogen atom O0-2 ring heteroatons selected fromN, O,

and S. Each RS independently is hydrogen or an optionally substituted

al i phati c, ar yRing Chset sebaiangd or uasublttted agly bdtarbarglr lotgpocyEglcdt cRfoatipighEipendent | y

is an optionally .§%bsti tuted aliphatic or aryl group. Each R7 independently
S

. . Il .
is an optionally bstituted aryl, heterocyclyl, or heteroaryl group.

[0051 The i nveighi gudot LABr RO 485 R DDAl TRARNLAGBLinE RIRIRGLADS COMPI i Si ng

a conpound of fornula’(A), as Well *as usés the cfai ned conpounds for

i nhi biting Auror mdepgehttmeeseeted binyR aritl. f or treating Aurora ki nase-nedi at ed
di sorders. [0061 Conpounds of this invention include those described
general | y above is laatbgeq FER’f - MR eSR’) NRIGORAL-ER'CIoN(K', -SiRAI3RS, subcl asses,
and species disclosged herein. Ternms used herein shall be accorded the

fol |l owi ng def i nedRe¥hR nG¥RIGRNESs obt he pliithatic phgnally pebgtituted 9ot R MR ysed
herein, the term "Aurora kinase" refers to any one of a faml|y of related
seri ne/ t hr eoni és G fipdetds or pyentigadlyisubstiviedtand. heteagré sshasrocygdyhapuret y of

cel lular -3 proteins that tE“I ay arole in cell division are substrates for
phosphor yl at i dicibly independantl ipselected Erom yhesssoupi corsisting efghalenr@HoOHC. 4 alkilk at i on,
hi stone H3, p 53 kA, Si I r Iy hai,n, protein
phosphat ase-1, TPX!2, P ,“3%uﬁii'cv(li%l?}e[:é%&’l%B’H’E'F@M’IM%I pha, vinentin,

MBD- 3, MycRacGAPC(@esIT ) aikfh.uba, Xl Eg5 (in Xenopus), Ndcl Op (in budding
yeast), and D-TACC (in Drosophila). Aurora kinase enzynes al so are

t hensel ves substy @ti@Sperddokilydsiiyapdies BharoplicHaliPfibsiBuld aliphbtic] ly288.  Unl ess
ot herwi se indicated by context, the term "Aurora kinase" is neant to refer

to any Aurora kiletesergroshetemcyiclybgroamygr edt Prthe simpoligeien gtom, kenhout
limtation, Aur %%ﬁérwﬁﬂﬁ%ﬁmﬁro@en ﬁgﬂ,ﬁé&’x{ M ﬁ&aa}lgE‘%{sﬁthﬁﬁlsytoé%eQ{b@re@ or B.

Preferably, the Aurora kinase“Is uman Aur or nase.
heteroaryl or 4- to 8-membered heterocyclyl ring having, in addition to the nitrogen

atom, 0-2 ring heteroatormns 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.
Each R’ independently is an optionally substituted aryl, heterocyclyl, or heteroaryl
group.

[005] The invention further provides pharmaceutical compositions cornprising 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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[008] The term "Aurora kinase inhibitor™ or "inhibitor of Aurora kinase" is
used to signify a conpound having a structure as defined herein, which is
capable of interacting wth an Aurora kinase and inhibiting its enzymatic
activity. Inhibiting Aurora kinase enzymatic activity neans reducing the
ability of an Aurora kinase to phosphorylate a substrate peptide or
protein. In various enbodi nents, such reduction of Aurora kinase activity
is at |east about 50% at |east about 75% at |east about 90% at | east
about 95% or at |east about 99% In various enbodi nents, the
concentration-of Aurora kinase inhibitor required to reduce an Aurora

ki nase enzymatic activity is less than about 1 M |ess than about 500 nM
| ess than ahﬁuﬁeu@.@ﬁt piMarolleiﬂteHSIVish‘arare&bmtkhte5®r pitdspliddd&tjonlbg ﬁ@emakmase

enbodi nent s e

i nhi bi tor ﬁum %MtR&‘t hl%%t Jéﬁn\cér%{g ?ﬁgglgf’%& 0 gﬂorg%%g

substrate péfﬂht @'é‘nd-’rrf’fe‘prpb?sé‘hﬁasaﬂ H’%H@W’r BBk opQitomesst Boleha. t han t he
concent r at i Ofim@ftin} MEDi3 WA RGP, tfin, Afiba, NEEUSI(ISEndpe) NRHGR basahher ,

unrel at ed blologlcal é reducti on of thee tic act|V|ty of
a different ¥rHa@EDTH égﬂ@“’é‘wjffgb gmafteﬁﬁzyﬂt??%?oaarﬁ?ﬁé% VeF P Eor  al so
reduces t he fenayapaddpborflationyé.g. \at ﬁhzmmmh@roﬂkem:asmdmmcwmaﬂehmhemﬁnt hat IS

ol i cat od W RADGELs o AR FS LS MeoRRRUL ool B SR DOLELD A Ratpan,

appr oxi mat el aroun
is used in d@ﬁ]ouﬂélﬁltaémwutqqaé &mﬁ@ﬁ %@IALF%FnSePfeﬁetaberfb@‘PfﬁlAe’SBt hat range by

ext endi ng thgefggmp,qlaemﬁgraam%qs@mjml@lei@wamgsenuner| cal values set forth.
In general, the term"about” is used herein to nodify a nunerical val ue

above and Q@SPW the T?ug é;rg Aur&lalﬁ%pq\,/ml%bl o?’ d)ralg.ﬁi 1tc9'fof AQ (y?a lluga%e;l‘:lls ﬁg‘%fl tlds e

herein, the term"conpri rmt -4
[012] The t eigmify atdarpienad @vmgawm@éaﬂ@ﬁmdrher%afﬁ@h@t@mb@wﬁ ingeimating br anched

or cyclic %&J&M&ﬁQﬁ%@mmhghs@f&?nmm‘%ehwmfgw@rmn% whi ch

contain one or nore units of . uns gaél but _whi ch arépn)a aromatic. For
exanpl e, suiePABIES HFBHRTAE "egHTTR,Re ARy phan AP &t e RS #&8bst it ut ed
| i near, Dbr arasede@eptily ot proteml Entarioad dadnyimeniorsue deyuryibn ofrAaugps kiamd  hybri ds

t her eof , SUGHAT i al?bél.ﬁ?%‘o Kot Bl &%#1%[&‘?9%2 bl gt oo

(cycl oal kyI ) Oranhas lto
12, 1 to I@Sttabms 9% ¢ T@"AIlOL’éPm‘l‘)Ql@erBS thercprseriration @flﬁsarowh@a%eerﬂwﬁm aI kyl "

“al kenyl " % @!ol%m A&émlr@}.&agyn%; a&vﬁﬁ{snes%a@aaoafw les0BLRLY, refer
to a strai ght”™ and ranched chain aliphatic group having from1 to 12 carbon

atoms. For pbeyse¥edd & tratsre Q! erlvelier 8 ¥ term "al kyl " will be used

when the carbon atomattaching the aliphatic group to the rest of the
nol ecul e i s{e9kat ur afresymeambodiments guch inhibition is selective, i.e., the Aurora kinase

inhibitor reduces the ability of an Aurora kinase to phosphorylate a substrate peptide or
protein at a concentration that is lower than the concentration of the inhibitor that is
required to produce another, unrelated biological effect, e.g., reduction of the enzymatic
activity of a different kinase. In some embodiments, the Aurora kinase inhibitor also

reduces the enzymatic activity of another kinase, preferably one that is implicated in cancer.

[010] The term "about” is used herein to mean approximately, in the region of,
roughly, or around. When the term "about” is used in conjunction with a numerical range, it
modifies that range by extending the boundaries above and below the numerical values set
forth. In general, the term "about” is used herein to modify a numerical value above and

below the stated value by a variance of 10%.

fo11) As used herein, the term "comprises” means "“includes, but is not limited to.”



However, an al kyl group may include unsaturation at other carbon atons.
Thus, al kyl groups include, without Iimtation, nethyl, ethyl, propyl,
allyl, propargyl, butyl, pentyl, and hexyl. [0141 For purposes of the
present invention, the term"alkenyl” will be used when the carbon atom
attaching the aliphatic group to the rest of the nolecule forns part of a
car bon-car bon doubl e bond. Al kenyl groups include, wthout |limtation,
vinyl, 1-propenyl, 1-butenyl, 1l-pentenyl, and 1-hexenyl. [0151 For purposes
of the present invention, the term"alkynyl” will be used when the carbon
atom attaching the aliphatic group to the rest of the nolecule forns part
of a carbon-carbon triple bond. Al kynyl groups include, wthout
limtation, @bhynyl, The RERRYPYtC', askoiteyely nedrsRBREMINAIn, baAEhed oP&¥NNY ! -
[0161 The terns "cycloallphatlc" "carbocycle", "carbocyclyl"

" car bocycl 0'Gun S¥drotaghepppbicleare compleralisptugpiether vaHcheenigisone grmoge pRils@8r  noj et v,

refer to a %Ea%@tﬁ&%x@’&vhﬂﬁ&ﬁe'n@lJr&na&énﬁcﬁtekhrni}ﬁ@gnﬁm%ﬁ;ﬁméé graﬂﬁtdc&dél ng system
having from3 to about 14 mepbers hatic rin %stemls

optional |y SttsERtedsE B’EP“bWE?dolﬁle? Wfé?‘*‘%‘l‘brfbﬁ}bgﬁﬁrﬂyfe& or alliypy dni tati on,
cycl opropyl hyles Hedbdist, glich a€ gk @penilipt, (cﬁyaelkepeﬂkﬁmy(cycioiay@l)ﬂkmwy Ih;
cycl Ohexe”y'vancfu%&ﬁbé’cﬁ%@ntt&’hiea gL%QQ%QXho u%/t%'soﬂ %y to s ¢ goodoc%b and

cycl ooct adi eny e cycloa has carbons

The terms " gyg) 0al i PR fefins "alkPBFDRAYIAG "alkyRFY, Q&Q)éﬁ)lnw)ras pale@faggycl o' ", or
“carbocyclic" also include aliphatic ri ngil that%ﬁ,é ﬁsed tQ one or nore

aromati c or "HERarSt 3 THEY, b § FgT 1g¢ 12 carben
t et r ahydr onaphishydr ,purpl.\hae bEthé bl@sehadvanﬁbn, ate tgaoi’ ﬁlkylm‘vﬂ]a:temmdhmn theicsrbam t he

al i phatic ri Rh? i ,
"hal oal keny f{ggl i 3&“%(}% Eih%fﬁo%ﬁ:gcf tg? n;"tgJ oogﬁ.!en b ftsft&ﬂ% EIJbF%ILtaIPke nyl or
al koxy gr ouﬁowagefftaﬁélkﬁlﬁ@imw lbfé“deswfiﬂt’éq{itaé@?hwcﬂ'?%ﬁ@“@ rThFﬁ:) e¥yl hal ogen

at oms. As USRAp{IaREddIwithdHe likB4Hh, rh@h}qge&m pRipyl, RBA, @ropaBAN Buth, pdatyl, aBE, or | .
[018] The tﬁ?g’f aryl and "ar-", used alone or as part of a larger nviety,

e.g., "ara "aral koxy", or "aryl oxyal kyl", refer to a C6 to Cl4
aromati c no y conp i t

optionally gﬁ%]stl t ut {ég) uﬁ%e%era%)ﬁmsenpﬁg&g%%%%%rﬁs |'§9$W1&‘9?b5%ary group.
Aryl gr oups thegetberomgjtaching the|aliphatiggrionmto therestpf the malshtlhiprms pagipf

ant hraceny! c,:JddecattBh Bdul aeh Aﬁ&,ﬂ@%dpshﬁdmemﬁ@usmtﬂﬁh MEEE 19k6peRa, i n which
an aromatic r| n% is fused 3\0ne or nore heteroaryl, cycloaliphatic, or

het er ocycl yP bpte 'P‘W?@Ié‘mfiﬂ ¥ cal’ or point of attachnment is on the
aromatic ri ﬂﬁs} Nonl i f%r rnp%se%)c()%p p1%§enp1nv<=§1lliligrtx1 tE]:eL{gr%Id‘ alid n}g" will be used when |
the carbon atom attaching the aliphatic group to the rest of the molecule forms part of a
carbon-carbon triple bond. Alkynyl groups include, without limitation, ethynyl, 1-propynyl,
1-butynyl, 1-pentynyl, and 1-hexynyl.

{016] The terms "cycloaliphatic”, "carbocycle”, "carbocyclyl”, "carbocyclo”, or
"carbocyclic”, used alone or as part of a larger moiety, refer to a saturated or partially
unsaturated cyclic aliphatic ring system having from 3 to about 14 members, wherein the
aliphatic ring systemn is optionally substituted. Cycloaliphatic groups include, without
limitation, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyi,
cycloheptyl, 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.



systens include indolyl, isoindolyl, benzothienyl, benzofuranyl,

di benzof uranyl, indazolyl, benzimdazolyl, benzthiazolyl, quinolyl,

i soqui nolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl,

car bazol yl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl,

t et rahydroqui nol i nyl, tetrahydroi soquinolinyl, fluorenyl, indanyl,
phenant hri di nyl, tetrahydronaphthyl, indolinyl, phenoxazinyl,

benzodi oxanyl, and benzodi oxolyl. An aryl group nay be nono-, bi-, tri-,
or polycyclic, preferably nono-, bi-, or tricyclic, nore preferably nono-
or bicyclic. The term"aryl" may be used interchangeably with the terns
"aryl group", "aryl ring", and "aromatic ring". [019] An "aral kyl" or

"arylal kyl " fg7pup COMp¢ feS@S haltaliphatic”, Halvblpylt Chaddatkatyl yandt hdmbety” i¢fe tan al Kyl

group. © wl%appham alﬁ}n&lfe%pr&g%g 'ealp 8 AR A0, xuﬁsuméd'h&lu\to%g pr RO81 e abl Y,

benzyl, phemebﬂyhkanéSwwdbﬁ@ﬁyﬁﬁﬁﬁhywk%ﬁﬁEOFmWh@@WQFd%]hhéﬂeroaryl" and
"het er oar - " , _used alone or as part of a |ar

het er oar al ky#18] or " h&beeray avkgny o rerétont ‘ﬁP@ﬁﬁ%lééaFﬂﬂgﬁeﬁaV|ng 5to 14

ring atonms . Riaf erakly:, év aBoxPalky?, reﬂe@ tJ d (l“go @} aomatid 1AM Gorfbrisih@ ondlo 14 it
el ectrons shared in a Cyclic array avHT% in addition to one or nore
%ra

car bon at onghred arerpatis sigss, which age Oﬁ'é‘ir@'rllb%‘f’%‘}'t‘?ﬁed blerthR aHEr@Pda ont' refers

to nitrogenc Oéaggﬁaup Qry1Sel Q’IncluéE‘%xﬂm@&'hﬁﬁk@@oﬂaﬁﬁénﬂxﬁéﬂ;h&?ﬂaxfcprm of nitrogen
or sul fur, uaternlzed formof a basic nitrogen. Heteroaryl groups

i ncl ude, w tah@menm ¢ e oyl ehnssd Pereinsale fsldes gioyns &F yhich nATeraaHs e |

%r aZO: y: , b fb?a@ e or mb@m@@zog}yy lcyclldAKIﬁéﬁJ: vt hetdr&@éﬂ?]&ﬁig%’,MheﬁXlﬁad‘hdimbyl vl
iazolyl, isothiaz adi azo ri.dazi yrimdiny

pyr azi nyl , |PH‘HB$} aET‘ﬁK}‘gnt lspcﬁ‘rt"%VPmahﬁaX‘ﬁt Ng‘ﬁf“ﬁgg ellxamglx‘ciff Sltmérfl dhn The ter s

"het er oar y| 'systand itichet erdolyt, isbindalgl, bepeathibel, demrofuadngb d;bmofm\ygmmu n whi ch

a het eroar @Bt hiG. bl y\[,:%eﬂzﬁuJZU@?ﬂm}\&leQ&]uQ{ogm ?ybhthgy&kmmnemaync or

het erocyclyl rin e radica attachment i's on the

het er oar orratqvlé‘o’fa?% caragol il e ing F%‘ﬁ%ﬁ%’ﬁ‘V’e%he“?tﬁ’éF‘ﬂﬂeP}}eﬁ%?‘W i soi ndol yl ,
benzot hi enyltetrahﬁﬂg@iﬂé[@ﬂMéﬁahﬂﬁtbg&ﬁﬂfdiﬁﬁﬂmorenylnﬂaﬁql y&henanlhﬁdiliylm dazol yl,

benzt hi I X t
enzt i 820!yl Sl Ny b S0GHL RS Y HRROKLON) cnBULDRLAG Whyars

qui nazol i ny qU|no f2|n azol
phenazi nyl , gploemney hé mznaydi- tri- ph evlpoydici myi’ﬁrablwetqna-hlyld PDQISIYQ*}Q Iniqrg/ I

t et r ahydr oi fé@éﬂéb’fﬁﬂkbr{&y brbi n%ﬂ% I%{é {oHRE a%l%n@be%seﬁn@&ﬁﬁg@ablﬁ&%é%ﬁs A

het eroaryl group bi-, tri-,” or polycyclic,” preferably nono-,

bi-, or tr |W@FQU€ %ﬁ@gpﬁ%? @FMACTIRN0- or bicyclic. The term

"h | " th th | ring"

" h:: g:: g::: gl Oﬁpbe %‘Pedﬂglg‘%’ gé&g%ﬁ gi‘aélt)ipxompnses atn a?yltggorug%ova efl El}(r:" L3y g,

to an alkyl group, either of which independently is optionally substituted. Preferably, the
aralkyl group is C,, aryl{(C, Jalkyl, including, without limitation, benzyl, phenethyl, and
naphthylmethyl.

[020] The terms "heteroaryl” and "heteroar-", used alone or as part of a larger
moiety, e.g., heteroaralkyl, or "heteroaralkoxy"”, refer to aromatic groups having 5 to 14 ring
atoms, preferably 5,6, 9, or 10 ring atoms; having 6, 10, or 14 7 elecirons shared in a cyclic
array; and having, in addition to one or more carbon atoms, from one to four heteroatoms.
The term "hetercatom” refers to nitrogen, oxygen, or sulfur, and includes any oxidized form
of nitrogen or sulfur, and any quaternized form of a basic nitrogen. Heteroaryl groups
include, without limitation, thienyl, furanyl, pyrrolyl, imidazolyl, pyrazolyl, triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, indolizinyl, purinyl, naphthyridinyl, and pteridinyl.
The terms "heteroaryl” and “heteroar-", as used herein, also include groups in which a

hetercaromatic ring is fused to one or more aryl, cycloaliphatic, or heterocyclyl rings, where

-6-



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 portions independently are optionally
substituted. [0211 As used herein, the ternms "heterocycle", "heterocyclyl"”
"heterocyclic radical”, and "heterocyclic ring" are used interchangeably
and refer to a stable 3- to 7-nenbered nonocyclic, or to a fused 7- to
10-menbered or bridged 6- to 10-nenbered bicyclic heterocyclic noiety that
is either saturated or partially unsaturated, and having, in addition to
carbon atons, -one or nore, preferably one to four, heteroatons, as defined
above. Wien wused in reference to a ring atomof a heterocycle, the term
"nitrogen” Hﬂ@hﬁﬂﬂSEﬁmﬁMbahﬂhﬂbeﬂonﬂk&é@@ﬁ@nmﬁ&u@nhbmaﬂmhgmmh@ba sat ur at ed
or partlally n ted hayi 0 3 het gk d from oxygen,
sul fur or ‘%ﬁ%eﬁﬁ&gﬁgnﬁo ?%aé% 2 gm8%§8%§ngﬁg g 2H pyrrolyl),
NH (as in pyqenzallmddxqwrl bymmaqomqeaslyi ﬁOLNJ tm@Iuwéahhbylpmlaqgmgqh)wl [022] A
heterocycli ufdosagmg;lam Qﬁn@}ﬁmp&%z&?l achampleﬂsiamny%ﬁ%t@m@ﬂy het er oat om or
carbon atomthat results in structure, gpﬁ?%ﬁOf the ring atons

can be opti d’tli‘aq‘qxffz‘nyélﬁ%?PY‘{’Eﬂ"é‘d’lmﬁa&%‘W@’?’sﬁ‘i““?&Eﬂ =P AT al |y
unsat ur at ed 3@{)&,&@ CAY/RdtdrGarylgehupahay be maﬁcb L e tri- Wi pbigaytlid prafetablyinGiho-, bi-,

tetrahydr of ur %y chc,lx}loenta rr% e%(ag[ of hl Ce{ﬂ cligy qur}'ndh{wljoargﬁx{éggé hsggnyl

pi peri di nyl, I'n |no 0|squ|noI|nyI
decahydr oqu |11r¢©df-‘hamg¢ably thath(tﬂmmh hfwmarph af, dﬁqfﬂﬂr}’i geup X aﬁ%temeﬁf)@lﬁm anyl ,

di azepi nyl, Qy8&ERIN NS uxctudazlﬁ tﬂMlare optiBtialy! QJbbt[!ﬁ(tled 'ﬁ:@@erﬂ\umwsalrmdymyl " The
ternms "heteraocycle" heteroc

het er oc et erocyclic
group", " het‘%fFréé‘Sﬁd‘laln‘é’l %?%%“99 ]dP’ a“?fé‘*t‘%ﬁ’ﬁt‘i’/}# X‘F éliﬂ’]@gfl heterﬁ?rél used
i nter change@bfmnirmd@emenay\deaptﬁmallyrmbamdeecgr oups in which a heterocyclyl
ring is fused to one or nore aryl, heteroaryl, or cycloaliphatic rings,
such as indd#3thyl, 3Wsiusrddesein ther:ﬁrmﬁlﬁ*yrocydqohhqﬁqwﬁﬁ dhetgrpcycligpradical”,

t et rahydr oqypa qletem@mc Whe L Jsbinfer@hGalblPindREbNb 2 Shblas- tt@ﬁhﬂﬂﬂéred[ s on the
or

het erocyclyl rin A heterocycl yl tr| ,

pol ycycl>/| cy “ﬁ“@‘?ygll‘ca?flt?/a}“ﬁﬁﬂ?o ol O%P‘m%ef?ﬁ OfFa%gﬁgg'tg%W “’pﬁté‘fy ably nono- or
bicyclic. Thetwetoeydr i h@@&&m&yﬁh&b@ﬁﬂyﬂ or partiglfy enghirgted Andihdvirg, igaddipon

substi tut ed tcpéérb%n %%gro%g)gfrpgrespu St?ﬂlglﬁope é%fglﬁé%afsﬁg%sggi %59&668' M‘l n POI't i ons

i ndependent I'y "are optiona ute used herein, e term
"partially uﬁ@&ﬂGﬁaﬂ@ﬁmaﬂégekﬁiﬁéhﬁﬂpﬁﬁy‘#9E€Py“FW§Flnﬁwﬁﬁaﬂéﬁhwﬁdleast one

doubl e or t LimR:en Rand e,th%{pwm shiuftGedi: PAMiallyBathRfeAkinD Bdidg)3 Y unsat ur at ed"
is intended.to enco havj ng nultl le sites of at ratlon but

n
i s not |nt§ﬂ8@BmP8% ﬁﬂﬂ%‘gﬂv “%%Pﬁ?é i risER TaPe TS REai n defi ned.

dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or "NR (as in N-substituted pyrrolidinyl).

[022] A heterocyclic ring can be attached to its pendant group at any heteroatom or
carbon atom that results in a stable structure, and any of the ring atoms can be opticnally
substituted. Examples of such saturated or partially unsaturated heterocyclic radicals
include, without limitation, tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, pyrrolidonyl,
piperidinyl, pyrrolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, decahydroquinolinyl,
oxazolidinyl, piperazinyl, dioxanyl, dioxolanyl, diazepinyl, oxazepinyl, thiazepinyl,
morpholinyl, and quinuclidinyl. The terms "heterocycle”, "heterocyclyl”, "heterocyclyl ring”,
"heterocyclic group”, "heterocyclic moiety”, and "heterocyclic radical”, are used
interchangeably herein, and also include groups in which a heterocycly! ring is fused to one
or more aryl, heteroaryl, or cycloaliphatic rings, such as indolinyl, 3H-indolyl, chromanyl,
phenanthridinyl, or tetrahydroquinolinyl, 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”



[0241 The term "linker group” or "linker" neans an organi c noi ety that
connects two parts of a conpound. Linkers typically conprise an atom such
as oxygen or sulfur, a wunit such as -NH, -CH, 7, -C(O-, -C(ONH, or a
chain of atons, such as an al kyl ene chain. The nol ecul ar nass of a |inker
is typically in the range of about 14 to 200, preferably in the range of
14 to 96 with a length of up to about six atons. In sone enbodi nents, the
linker is a Cl4 al kylene chain. [025] The term "al kyl ene" refers to a

bi val ent al kyl group. An "al kyl ene chain” is a polynethylene group, i.e.,
wherein n is a positive integer, preferably from1 to 6, froml1l to 4, from
1to 3, fromlto 2, or from2 to 3. A substituted alkylene chain is a

pol ynet hyl enefegtoarmlkyh gihp aibstied by a Redrecytipl Widrein ehehjgir g datedt@ly® i S

repl aced w t H%i;%énﬂﬁglteo %‘ﬁhﬁﬂ%s‘%ﬁﬁéﬁbs“ tuents include those descri bed

bel ow for a su Stit tic” group. An al kylene chain also may be

substituted rgizjone . qfs mxﬁm@p%t@&nﬁmmgm&m%a 9&@&&& r1r%rr9dd&tv)9{ata
substituted ali Qs al kyl ene chain also can be optionally

i nt errupt ed B t&ﬁ&‘t‘i“‘éﬂ%ﬂble@r‘ HLPEF b°“$ﬁet§§fFWF‘§ﬁE’“Eh3§‘%e‘ims Paitigiar r upt ed” by a
functional gmheanparalieningndédtd alsmmbasﬁﬁhgkyiaﬁﬂgnumpte slt&s of tu@piuntion) bwk it Rott he

f ti I | bl. i t f t I
et ude - o RS AR A aPerdigle Bltdies LB MDD U1 's,?rc‘»am?k"?ps
- gg (F\;;) C( O; N &CI)21 %@B't(e}éﬁ:(lﬁ % or IIMeR &(eg@zam o &agc@cyﬂ&ﬁhzt conneg(so)

- C(OR*) =N-, wRpEsef T\ECIQ‘F)O“P“‘ dinkeRy lsa%r gyaprise @f&?{n P%‘Ch 25 PXYERIPE ﬁ‘d{éﬁ‘rtal y, is

hydr ogen or ms@ammltﬂsw@mﬁ Lt @bied-, 8l 4 ki lof Somabdhas HE4BARRERn. OF
het erocyclyl group, oOr t wo on the same nitrogen atom taken together

with the ni tPogeRculH R Ofﬁawfﬁr&@l*@ﬂh@ﬁﬁ%ﬁawoéﬁmﬁ%ﬁtez%prﬁ%wblmmt. c ring
having, in asigebf lamo 260vittheengiii $flup gedboat sHdbtorfl: 2n sdnRGmbedifE s ik Thkeaad ect ed
fromN, O, a Each R* i ndependently is hydrogen or an optionally
substituted? 1%‘% g2y v heteroaryl, or heterocyclyl group. -8 Each RA

i nd dent | hyd 1; | 1.,y. substituted
| pdependent et S Y ggen SR ko Sh QR Fu D BASRBLRFot Fute
ialulfél e?:azglg@bl@ﬁleﬂhﬂaie gronei ) eEnl,) | whesin i piaasitive kg erﬂ:;:i:fbﬂaﬁl gdig. 12%(5](2](_')%4'2
(CH2) 20( CH2 %™ 1t é%”gg@éjm{*&%%%@ﬁ%g%ﬁ@m%ﬁ‘é . Other

exanpl es of palykwthglaee grigd insrhich ate amerd methdeneytiogén amrhdis feplacddivahad  gr oups

i_ ?((:::-Ig ;j S q oH Cg%}gi?ﬂ@ﬂt suifabe FrtadAs inande ¥ Btdrtd el P iR Felddhddea ahp}(ag_iz) 2GCH2-

group. An alkylene chain also may be substituted at one.or more positions with an aliphatic

group or a substituted aliphatic group.

[026] An alkylene chain also can be optionally interrupted by a functional group.
An alkylene chain is "interrupted” by a functional group when an internal methylene unit is

replaced with the functional group. Examples of suitable "interrupting functional groups”
include -C(R*)=C(R")-, -C=C-, -O-, -5, -5(0)-, -5(0),~, -S(O),N(R")-, -N(R*)-, -N[RCO-,
NERYCOIN(R")-, -NR)CO,-, -CLOIN(R")-, -C(O)-, -C(0)-C(O)-, -CO,-, -OC(O)-, -OC(O)O-,
-OC(O)N(R")-, -C(NR")=N, -C(OR*)=N-, -N(R")-N(R")-, or -N(R)S{O),~. EachR’,
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 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 5. Each R* independently is

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



-(CH2)2¢(CH2)3 , -(CH2)3Q@CH2)-, -(CH2)3Q CH)z , and -(CH2) 4@ CH2) -
wherein Gis one of the "interrupting"” functional groups |listed above.
[028] The term "substituted", as used herein, neans that one or nore

hydr ogens of the designated noiety are replaced, provided that the
substitution results in a stable or chemcally feasible conpound. A stable
conpound or chem cally feasible conpound is one in which the chem cal
structure is not substantially altered when kept at a tenperature from
about -80 C to about +40 C, in the absence of noisture or other chemcally
reactive conditions, for at |east a week, or a conpound whi ch maintains
its integrity long enough to be useful for therapeutic or prophylactic
adm ni strat iEthRomaep:eadiénﬁpts hyadagenpoogesec(tl)mm Rlor am@ptienalysistifudnt s”, as
used herein, %ﬁ%ers Er of substituents that equals from one to

t he maxi mum éfraryoffhegeﬁ’ﬂ%y 1 BEHPYFHEL ] e based on the nunber of

| able b b dit f stabilit
ngl cﬁem?calolﬂﬁam blsiﬁltx lgslrooefar/r;aaﬂ(yg[lﬁ% E&ﬁ % e\ég ’ﬁ%fqﬂéﬁ %Sﬂﬁ‘hgy a?yfi Im): e%/y
in aral kyl, laa@ek@pgpc}gr ;d;g@g@llzy,ylcpg@ﬁ;}g},e.cgpd@ﬁz) oqcﬂqzob@;gar yl (i ncluding

the heteroaryl noiety in heteroaral kyl and heteroaral koxy and the like)
group may cofﬁfé}z‘ﬁ(céh)e WrHEMHELEuSHD QR s (CIEXef i .bs aof (SH QKB

substi t uent R e,@ﬁswﬁ@%m& tﬁa@m@mt & R@@a %tmn&weh ﬁﬁhpm&% Qoaryl group

i ncl ude -hal o

'S(OR - SeRHCa0s F@‘I‘IZG(CS@M%@Q}%'N@&‘F@EL ,m@(soﬁw {CHNRITELID) N( R+) 2,

o 2 R TR R R R R B9 O™

- C( =NR+) - N( 9 "BrterruBfimgR)ncblia] grofjisMpteditidre. 2.  N( R+) C(=NR+) - N(R+) 2, - NR+SCR,
- NR+SO2N( R+) 2, -P(O)(IR*)Z -P(O (OR*)z, -O-P(O-OR*, and
- P(O) (NR+) - r{l(?-er) 2, he igem Zybsdigwedt’. a8 bisd hereinemeass ﬂlabfk‘@ﬁ’f mogdydresenaf h t heir
i nterveni ng theaieggﬁytedfrﬂcﬁx Bre SepfachlE PRI iHdNB sk RhEHh resrultpﬁrafstaaﬂe oy

unsat ur at ed n {96 atons sel ected fro roup

consi sting “Ng ﬁgc@mﬁné s%%,tﬁﬁ%ﬁmw‘f@ﬁ'eegmﬂ% feém% ’%‘i?tgi‘%ﬁéﬂ‘? y
substituted naiv}upihm clerddal sunytureds aoll pybstanithliRalterdd whearkdptat a efrgedsudiedn ned
A0k 2 hnibo B LN i &, BB, el DAL HELENQEAGLC 11 N0 TBY be

substitut ed stituents
subst it uent §°Q§IFP°P4‘*1 éf)rélhl@%st mvaq# earcpspounf whith nwuitmtslloteajrtbl?pg giouglf tog

non- aromat i ge b@r@r&gﬁﬁpb@ucu@gpm&hmnmgﬁubﬁwaﬁalnsﬂtt Bild Phhse tROSE |1 st ed

above for the unsaturafed ca bon of an ar or heter }/ %E and t he

For ot o | B VBRI SASINAAN b W Ner Foy LG R cull RPR O] e

=N- NHCOR, =MeNHSDRR) numolfer sNuFéhmemh@bselb&amtdlaﬁt}&nﬁinﬁencgawﬂaEﬂelﬁunﬂeg above.
sites, provided that the above conditions of stability and chemical feasibility are met.

[029] An aryl {including the aryl moiety in aralkyl, aralkoxy, aryloxyalkyl and the
like) or heteroaryl (including the heteroaryl moiety in heteroaralkyl and heteroaralkoxy and

" the like) group may contain one or more substituents. Examples of suitable substituents on
the unsaturated carbon atom of an aryl or heteroaryl group include -halo, -NQ,, -CN, -R¥,
-C(R9)=C(R*}R"), -C=C-R*, -OR*, -SR°, -5(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(OIR*, -C(OIN(R"),, -CON(R)C(=NR"}-N(R"),,
NRIC(=NR")-NR')-CO)R*, -C(=NR")-N(R"),, -C(=NR)-OR*, -N(R"}-N(R"),,
-N{R")C(=NR")-N(R"),, -NR'SG,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



[ 0311 Suitable substituents on the nitrogen atom of a non-aromatic
heterocyclic ring include -R*, -N(R*)z, -C(OR*, -CQZR*, -C(O-C(OR*
-C(OCHCOR, -SOR*, -SZN(R*)" -C(=S)N(R*),, -C(=NH)-N(R*),, and
-NR*SO2R*; wherein each R* is as defined above. [0321 It will be apparent
to one skilled in the art that certain conmpounds of this invention may
exist in tautoneric forns, all such tautoneric forns of the conpounds being
wi thin the scope of the invention. Unless otherw se stated, structures
depicted herein are also neant to include all stereochem cal forns of the
structure; i.e., the Rand S configurations for each asymmetric center.
Therefore, single stereochemcal isoners as well as enantioneric and

di ast er eoneratengseletted fean te gtoop cqrsiedef NcOmpd GnbisudrsebagitdehisyRtidvn scope  of
the invention, B .Of | .. the conmpgupd ~formila wherein Rl
i s hydrogen ggrﬁa)ﬁﬁ\é\t%h%egr%%g%ooﬁ fytéﬁrro ati g&;Ra? ’?rhagé car %Sc%\ékué? oaﬁz"f?eari ng Ring
B. Both the nd th ._ster 1 cal isone. . | .as ;al.l m xtures

t hereof , ar e[g%l'oﬁcl ude nvs\%lJ 14 %}tuggfiﬁégg%%%r%?a%? ﬁ%&%yﬁ@%ﬁ%ﬂbef%g@e nl ess

ot herwi se stv@thedhe onmprg ghghituenty dyspropleshf heitable gubstittenis guthetirated earhonef ude
conpounds  WhinGhpidtif §:85ip Q¥ ¥ ndParbBicReRSBAGEHQY inQRR, Rind®hiRitiRAlRREcal |y
enriched atq_ms. FOIf’ ei]xilr_lrapl e, %o%ounds having the present structure except
for the repl"SEBARNE of e P OGER S BT B deT e R fredelioriRgnTOor t he
repl acenent -8f =GERYALNOIHRES-QINR),ANBOR*, eN-NHGO) R NEN-{1HeTh, ROERQNHST, RS, Wi t hi n
the scope of the invention. %0;{41 Unl ess ot herw se stated, structures

depi ct ed herBFN Rareher @eh Irgan i ¥ 8° defipsd Afave sol vat ed and hydrated forns of
t he depicte npounds., , Al so..included within t scope aof. the invention
are pharnac ?Jatqfcal I yglélutt:‘a(l:)gp‘c’fﬂésl’:")1 &1e g ?‘S m(%’i‘ogecnoartrci)%{)}ﬁa S0 on?agf }r}%‘frgcyflk)rfngas vel |
as sol vat ednchnid -Rfy-i(&eh,e C(@)8F, ABO,Bf, -FME-H(QART OGO 350, RSehe,Nérpodi ment s

of the inventjon relate to canmpounds of formula (A) where R is hydrogen,
CoRs, - N R 2SS, e RS SR R e ROt e lrory 50, R,

-N(R) SO-N(R or a C 3 aliphatic optionall ubstituted wyth R3 or R. In
sone enbodi r)'R?Fﬂ s, ReﬁivgﬁhwgﬁEHOB?e%H@fﬁL"a%%ﬁéfﬁta&“‘iﬁ’ﬁlﬁ" PEYiSsubst i t ut ed
wi t h one R3 ipentidnfmayleristde tati@inrriefobod alhenh sptoRerid orrivid Hegemnpodnd3Bding N sone
enmbodi ment s, R = i ; . ogen,
e T T S L
sone ot her aEpHERI irsndude afkstepepchemizal forgisof the sgustunes evthe Randh® car bon atomto

whi ch they figahliatRfdach bRhiRiadceRiol. IiTRBRlk sifIDSt s HE Rl FombR SrBETDET ed

cycloaliphatic ring. In some other
y P as enantllo ric and cﬁastereomerr}c mixtures of the present compounds are within the scope

of the invention. By way of example, the compounds of formula (A) wherein R” is hydrogen
can have R or 5 configuration at the carbon atom bearing Ring B. Both the R and the §
stereochemical isomers, as well as all mixtures thereqf, are included within the scope of the

invention.

[033] Unless otherwise stated, structures depicted herein are also meant to include
compounds which differ only in the presence of one or more isotopically enriched atoms.
For example, compounds having the present structure except for the replacement of a

hydrogen atom by a deuterium or tritium, or the replacement of a carbon atom by a °C- 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.
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enbodi nrents, R and O together forma bond. In sone enbodi nents, R and RY
are each hydrogen. In certain enbodinents, R, RY, and Re are each
hydrogen. [0371 Sone enbodi ments of the invention relate to conpounds of
formula (A) where R is hydrogen, e is hydrogen or R 2 and R together
forma bond, and Gis hydrogen, an optionally substituted aliphatic, or
Ring B. [0381 Sone other enbodi nents relate to conpounds of fornula (A,
where R' and Rrz together forma bond, and G is hydrogen, -SRS, -ORS,
-N(R)2, or an optionally substituted aliphatic. In such enbodi ments, G
preferably is hydrogen, -ORS, -N(R),, or an optionally substituted
aliphatic. More preferably, Gis -H -0OH -NH2, -Q(ClL 3 alkyl), -NH(C1_3
al kyl), -NIB51 al kylSythe ﬁlboﬁmaelnizsyblf the (ﬁver&ohlmlﬂe wabkydunds @formuld (4) - N(C1L

alkyl)-L'-R_,, ors;L 4 i al kyl ene.
[0391 Ot her &5 eoRdenﬁ‘%’iogem?ﬁ{he L v%{rsft at ec@ﬁﬁzﬁg ‘ﬁlgcr?g% of the
conpounds  ofy"9ORI-REOHAD, mlla‘wca@terazlgﬁamb tlfanI'Iyr@ibﬁth(téﬁ'ﬂn):hR'olikV HN N>/- N Re

Rk ANFRY B (A1) or a phar maceut i cal y accegxabl e salt thereof, where
t he vari abl é@m‘F@'mbOéH%FnR'Reﬁ*yd%en@éfqln@@h%@!?@ﬂﬁ supgsitwied witg e R 9Bl ues and

preferred V"i’i]" cer[ %‘496’11”%9“59“&,&{ ls,hygmg Cin fornulae (A and (A-1) are

described b Jbstltuted or unsubstltuted 5- or

6- menber ed , heteroar al i.phati C i het r| ng. Exanpl es
: . ﬂdéFL de ol \é Fchdna (i?,ﬁ and%are eﬁ it d(ft)apen eq Q&%?

of Ring A f uraio. uraho, 0 | D,

cycl opent en@yd:6 @lmrbe@gefwcmzltﬂmptycr g@b&ﬂy@t}ﬂsﬁt@ mulﬁ)bhé&MVBQ, In it ddther di NO,
oxazol o, thiazolo, imdazolo, zol 1 no, imdazolidino, pyrazolo,
pyr azol i no, empodimenst, Roanddk - *%1@6565%1’%”1*11 thptaption 2torgo vhich dies 2siaached.i azol o,

t hi adi azol Oforgllé‘nB}ﬁﬁcﬁ'Q@y suééﬁmtpyf @aﬂ@meaeé}z@ d}aw;;hghcmg isB gk beleno, di oxano,
nmor phol i no, dithiano, hol I no, {r;’ﬁlg azino, pyrimdi no, pyr azi no,

pi per azi no, emheflimerin K] ?H’G‘ R éﬁﬁ?fh@ffOMil bondg Fresgps erbglimpents, R and R” are each
hydrogen. In certain embodiments, R%, R’, and R’ are each hydrogen.

{037] Some embodiments of the invention relate to compounds of formula (4)
where R" is hydrogen, R”is hydrogen or R”and R* together form a bond, and G is
hydrogen, an optionally substituted aliphatic, or Ring B.

[038] Some other embodiments relate to compounds of formula (A), where R" and
R? together form a bond, and G is hydrogen, —SRS, -ORS, —N(R‘)z, or an optionally substituted
aliphatic. In such embodiments, G preferably is hydrogen, -OR’, -N(Rq)z, or an optionally
substituted aliphatic. More preferably, G is -H, -CH, -NH,, -O(C, , alkyl), -NH(C , alkyl),
-N(C,, alkyl),, C,, alkyl, C, , fluoroatkyl, -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):
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substituted or unsubstituted. Preferred values for Ring A include, wthout
limtation, substituted or unsubstituted rings selected fromthe group
consi sting of furano, thieno,

pyrrol o, oxazol o, t hi azol o, i m dazol o, pyrazol o, i soxazol o, i sot hi azol o,

triazol o, benzo, pyridino, pyridazino, pyrimdino, and pyrazino. [041]
Ring A may be substituted or unsubstituted. In sonme enbodi nents, each
substitutable saturated ring carbon atomin Ring Ais unsubstituted or is
substituted with =0 =S, =C(R)2, =N-N(R), =N-ORS, =N-NHC(O R5, =N NHCO2R6,
=N- NHSO2R6, =N-R5 or -Rb, where Rb, R4, R5, and R6 are as defined bel ow.
Each substitutable unsaturated ring carbon atomin Ring Ais unsubstituted
or substituted with -Rb. Each substituteble ring nitrogen atomin Ring A
iS unsubstituted or is substituted wt Ob, and one ring nitrogen’” atom
in RRhng A optionally is oxidized. E RID i ndependently is -C(OR5,

-C(ONR2, -CR2R, -SQ2R6, -SO2N , or a C'" aliphatic optionally
substituted with R or if. -12 [042]p Q’thlndependentIyls R b, an
optionally substituted aliphatic, or ionally substituted aryl,

het erocycl yl, or heteroaryl group,
the intervening ring atons, form
8- menbered aromatic or non-aromatic r
selected fromthe group consistin 0, N, and S. [043] Each R2b
i ndependently is -halo, -NO2, -CN, R =C(R) 2, -C(R =C(R)(R10), -C=C-R5,
-CCR -ORS, -SR6, -S(OR6, -S2R6,™-SMX2N(R)2, -N(R)2, -NRACI(HIR5,
-NRC(O) N(R4) 2, -NRCO2R6, - O CO2RS5, OC(O)N(R4)2 -OC(O)RS - CO2RS,
-C(0O-C(O R5, @@@'\R@aca@@r N(cﬂ,)t@le saE(heNRg, wiETR)2 varigbles RR}L %R are as
-N(R)-N(R5 e ﬁ%&[\l i#nP(O (RS) 2, or
-P(O (OR) 2. %ffﬁg]@%r%%m& eggﬁl dent | e%%ggéll esyéx% rogl@nﬁe group
consi sti ng drmulag (49 and @) ar&d@@be@e&lwkyl ), - CN, -N(R)2, -C(O(Ct-3 alkyl),
-C2H, - iCI- al k C(O) NH C$ )NH(Ct - 3 al kyl ). %0451 Each R
i ndependent 4% s hyd%ﬁ'ﬁé‘f%?“béﬁ‘f“‘ﬁﬁ?ﬁ‘ﬁﬁ“aqsﬁ‘r‘ egéb%tﬁ"f‘?i?l@&dé‘ﬂlﬁﬁﬁ Py aryl,
het eroaryl , cfloalisHags, Gﬁbé@dréldyclgl’rmgplﬁxaﬁfple% wmﬁg Ainctide flﬁémiﬁdlﬁydrﬁ&@ﬁa, atom

t aken toget en at 9Pt an substituted 5-
aken toget et bR, Rl 9950 SLOMLLOREY AR 0B S0ALL Wi UDT) [uted 5
addi ti on t opyindidiriot gxezndm thadzoln lrr@iazolp,lmgiatrémemoallamhrémo,safkaeefpa:d'rdzolmm N, O,

Zlnldpﬁat I[ 246}y£ﬁﬁ1&n855dx%?oosmsm3 Yz B Wi QPR kiAo, ORI JyRRE  dkdy Substi tut ed

Radj acent Rb, taken together with
Rral |y substituted fused 4- to
havi ng 0-3 ring heteroatons

pyrano, benzo, pyridino, piperidine, dioxano, morpholino, dithiano, thiomorpholino,
pyridazino, pyrimidino, pyrazino, piperazino, and triazino, any of which groups may be
substituted or unsubstituted. Preferred values for Ring A include, without limitation,
substituted or unsubstituted rings selected from the group consisting of furano, thieno,
pyrrolo, oxazolo, thiazolo, imidazolo, pyrazolo, isoxazolo, isothiazolo, triazolo, benzo,

pyridino, pyridazino, pyrimidino, and pyrazino.

[041] Ring A may be substituted or unsubstituted. In some embodiments, each
substitutable saturated ring carbon atom in Ring A is unsubstituted or is substituted with
=0, =5, =C(R%),, =N-N(R"),, =N-OR’, =N-NHC(O)R’, =N-NHCO,R’, =N-NHSO,R’, =N-R’ or
-Rb, where Rh, RY, Rs, and R’ are as defined below. Each substitutable unsaturated ring
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"),,
-CO,R’, -SO,R’, -SO,N(R"),, or a C,, aliphatic optionally substituted with R> or K.
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aryl, heteroaryl, or heterocyclyl group; [047] Each R6 independently is an
optionally substituted aliphatic or aryl group; [0481 Each R

i ndependently is an optionally substituted aryl, heterocyclyl, or

het eroaryl group; [0491 Each R10 independently is -CO2R5 or -C(O NR) 2.

[ 0501 In sone enbodi nents, each Rb independently is selected fromthe group
consisting of Ct,b aliphatic, C64 fluoroaliphatic, -R2b, -R b, -TI-R'", and
-TI-O or two adjacent Rb, taken together with the intervening ring atons,
forman optionally substituted fused 4- to 8-nmenbered aromatic or
non-aromatic ring having 0-3 ring heteroatons selected fromthe -13 group
consisting of 0, N, and S. The variable le is as descri bed above, and T
and Re are zﬂ]esc“ b@g:ht?{elng%ena_entl&*?sf@b gﬂ;ﬁoﬁ’dll?)ﬁ@ﬁ@mﬁhﬁﬂ)ﬂh@@é@nal Iy
substituted vvlth R3 or Rib, wherefn T" or a portion thereof optionally
forms part @imcﬁxaBysubﬂhh?tedTiEydbM@ehycly]nq heEaatyl @up: neieyverdideant Ry taken sel ect ed

f th t N(R )2,
[0 (13 SRRSO B iR B S o rioP Py Rl roset &4 N 52
al kyl ). Eac r&-n@mhmép@n@emrlnynﬁ@nahamg?aains BR&Eng bet@fﬁ%tplaﬁ@iqdy elshe t ut ed

with R or B .,Qnsksi: of 8URSIlsuents Rib on the same carbon atom taken
together with the carbon atomto which they are attached, forma 3- to

6- menber ed g@gpocycl ghH rmepgea@m fhaloﬂﬂmgeﬂdeﬂms))é(:{l‘é) AOEHBCERYES,| y
substituted aryl, heteroaryl, o5 é[gete 051] In sone
A

embodi ment s <C8-Rg-CACIRS, SRHSTR' ISR)Q &Rgarmb @)Bubstituents Rb,

wherein the n O@g@ § HTE

enbodi nment s‘ﬁm%? &ﬁtge%g%gg%n(? Vo s( t?%gg?)fr{o%@ﬁt (?i(;%(p consi sting
of Ct_3 ali pd:(@tm CORNER,, -EENR)-NRY,, -CANRRDE', -NRBNER'T, NR§CaNBHN@kY| ene
chai n optional ubstituted with fluorao. some enbodi nents, two adj acent
Rb, taken tO@@Tg@ﬂR NRASO,AER zﬂ?@@énPhg(@Q{%zcar bon atoms, form an
optionally substituted fused 4- to 8-nenbered aromatic or non-aromatic ring

having 0-3 [M#ng het Brb& aependindy isseledteddian he siprp egssiedmestl felngtbt 0, N,

and S. In sg ey d tl S fromthe
group consi s Fﬂg gﬁ EFP;}}} "i gﬁ%&éﬁp’ﬁg ftsl?g[ﬁg,%e(gi aykyb’ wﬁ?re "Pﬁ&ii s acC _3
al kyl ene ch%(@)mm;ml |y substituted with fluoro. In sone such

enbodi nents, each R2b i ndependent ly is selected fromthe group consisting

of -halo, - N@], 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 heterocydlyl ring having, in addition to the nitrogen atom, (-2 ring heteroatoms

selected from N, O, and 5.

[046] Each R’ independently is hydrogen or an optionalty substituted aliphatic,

aryl, heteroaryl, or heterocyclyl group;

[047] Each R’ independently is an optionally substituted aliphatic or aryl group;
f048] Each R independently is an optionally substituted aryl, heterocyclyl, or
heteroaryl group;

{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



-C(RS)=C(R)2, -C=C-R5, -ORS, and -N(R)2. [052] In sone enbodinments, Rng A
IS substituted by 0-2 substituents R In sonme such enbodi nents, each Rb
i ndependently is C,.3 aliphatic or RRb, and each R2b independently is
selected fromthe group consisting of -halo, -NO®2-C(R) =C(R5)2, -C=CR5,
-ORS, and -N(R4)2. In sone enbodi nents, each Rb independently is selected
fromthe group consisting of -halo, C, _3 aliphatic, C .3 fluoroaliphatic,
and -ORS, where RS is hydrogen or 14 C,.3 aliphatic. In certain preferred
enbodi ments, Ring Ais substituted with 0, 1, or 2 substituents,
preferably O or 1 substituents, independently selected fromthe group
consisting of chloro, fluoro, brono, nmethyl, trifluoronethyl, and nethoxy.
[0531 Cert aighopraiapkifsofd), NRIddG. Andrirable RS isak GestleMbdve, ahall £d R™ akor ease of
vi ewi ng, the optlonal substituents Rb on ring carbon atons and R b on ring
nitrogen at SFETPedREloNot shown. Table 1. Exanples of Ring A Mieties of ~it
o A1 A2 A S =8 NHIA -10 A-11
A-12 ~\N It %‘S%asa“{‘enﬁcﬁ%“%t‘fﬂa 5&@“%&“@6‘”&%\1"% “ﬁe RTAG3 PRI A 19
A-20 N.N I rvN | theRbidNoriiyforrs pait oha 220 Am2dbAed@dng. 15 HNC HN' S | SN |

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, , alky}).

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,

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

[051] In some embodiments, Ring A. is substituted with 0-3, 0-2, or 0-1 substituents
Rb, 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 fluoroc. Insome
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 5. In some embodiments,
each R’ independentily 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,,

-CR)=C(RY,, -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(R5)=C(R5)2, -C=C-R’,
-OR’, and -N(Rq)z. 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
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HA25 A-26 A-27 A-28 \ HI / HNS_ HNNN" I A-29 A-30 A-31 A-32 ~ NN
/| A-33 A-34 A-35 A-36 N NN N NA-37 A-38 A-39 AA-40 HN/ C° x o~ N.
H A-41 A-42 A-43 A-44 N S=Zx (N Hand H A-45 A-46 A-47 [054] In sone
enbodi nents, two adjacent R on one of the above Ring A noieties, taken
together with the intervening ring atons, forman optionally substituted
fused 4- to 8-nenbered aromatic or nonaromatic fused ring, so that Ring A
is a bicyclic noiety. Certain exanples of such bicyclic noieties are shown
in Table 2, any of which noieties optionally is substituted on any
substitutable ring carbon atom and any substitutable ring nitrogen atom
-16 Table 2. Exanples of Bicyclic Ring A Miieties A-48 A-49 A-50 A-51 Q |
\ 1\ 1 N Sc AuRath BiderridfreftrriPediNdimehtsTRihg A isGubstitut@ dith $1282A- 57 A-5S
A59 QUN substituents, preferably 0 or 1 substituents, independently selected from the group

consisting of chloro, fluoro, bromo, methyl, trifluoromethyl, and methoxy.

[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

7]
O

A-1

C. Z Z
R 2o B
=) o

A-9 A-10 A-1i A-12

X
<z
&
o™

A-13 A-14 A-15 A-16
O N S N
S N
A-17 A-18 A-19 A-20
N ] N | o 1 G |
N N f
H H

A-21 A-22 A-23 A-24
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enbodi nent s,

enbodi nent s,
consi sting of hydrogen,
-ORS, where R5 is hydrogen or
of Rb2 and Rb3 i

hydrogen, chlorg O,
sonme ot her enboy
ring carbon atons, f

aronatic or
group consisting of 0, N, and S.

system In SsomeqgNt

/ \N[ and A-60 A-61 A-62 A-63 N
the invention relates to a conpound of forrmula (B):

I I- A-64

In sone

N FRY (B) -17 or a pharnaceutically acceptable salt thereof,

certain such enbodi nents,

- hal o,

uor o,

opt i

non- ax-gimati c ring Aagi ng 0-3

Cl_3 aliphatic,
C, _3 aliphatic.
ndepgndently is s&lected from¢he group &onsj sting of
br eRO;T et hyl , tgﬁoromst hyI«,Nl nd met hoxy.

t akennteget her wi thﬁe i nt erveni ng
nal | y substi t'uted fused 4- ‘to 8- nenbered

r arg het er oat oms2&el ected from
[0571 In the conmpounds of fornul ae

In certain

wherein Ring Ais substituted with 0-3 Rb. Rings B and C, and the
variables R, Rx, and RY are as defined above for formula (A).
Ring A has the fornula A-i:
wherein each of Rb2 and Rb3 independently is hydrogen or Rb. In sone

each of Rb2 and Rb3 independently is selected fromthe group
Cl _3 fluoroaliphatic,
enbodi nent s,

(A1), and (8 Ri n IS a Nonog bi - tricyclic ring
odi nent s, HN‘S poi nt of ®tfjachnment fo {ng Bto the
N
¥ H
A-29 A-30 A-31 A-32
®» (\\Wf\ o »
. ./ _~
NZ N 3 ¥
A-33 A-34 A-35 A-36
N
P NS P N7
P
Noy? Nz 3 LNr
A-37 A-38 A-39 A-40
, H
N N L% N
X A oy
N. =~ N’ N
¥ ¥ H
A-41 A-42 A-43 A-14
H h, H
N S N
s | s=X I < IC
[ N N
H 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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rest of the formula is on an aryl or heteroaryl ring of the Ring B noiety,
In other enbodinents, the point of attachnent is on an heterocyclyl or
cycloaliphatic ring. Preferably, Ring Bis nono- or bicyclic. [058] Each
substitutable saturated ring carbon atomin Ring Bis unsubstituted or is
substituted with =0 =S, =C(R)2, =N-N(R4)2, =N-ORS, =N NHC( O R5,
=N- NHCOZR6, =N-NHSQ2R', =N-R5 or -R . Each substitutabl e unsaturated ring
carbon atomin Ring Bis ‘unsubstituted or substituted with -R . Each
substitutable ring nitrogen atomin Ring Bis wunsubstituted or is
substituted wth -R', and one ring nitrogen atomin Ring B optionally is
oxi di zed. Each R~ independently is -C(OR5, -C(ONRZ2, -CR2R, -SO2Re,
-SZN(R) 2, aubla2. ampleabf Fibyalic RingpiNicieadsl y substituted with R3 or R. Ring
B may be unsubstituted or nmay be substituted on any one or nore of its
conponent ring ekein the SLg)st'tuents the sang op different. In
sone enbodi nent rng Bis HSY1 t ut ed 72 ndeper| ly _18_
selected R and 0u3N\Mdepend sel ect ed r C, @a Cc groups. The
variables R3, R R ' are as defined above f Ring A, and R
and Rzc are defi et bel ow. [ 05839 Each R i ndéfendently i &% zc, an
optionally substituted Cl1.6 aliphatic, or an optionally substituted aryl,
heteroaryl r he er cycIyI gr up [ 060] Eac i ndependensl y i s -hal o,

) R =

-NO,, - 2, (RlO) R5, -C=Gy -ORS, - SR,
-S(OR, -SO - NRC( QL RC(O)N(R)Z,
-NRC02R6 -O 5, OC(O)N(Ra)Z -OC(O)R, C02R5 - -C( OR,

-C(OR5, -C(ONRE -C(=NRa)-MNR)2, - NR%SQRS - N( R5- N

-N(R C(=NRa) - N(Ra) 2, N(Ra)802R6 -N(R)SozN(R) P(O)(R)2 or -P(O (OR) 2.
[061] In sone enbgslipknts, eac i ndepende |s sel eceegifrom t he group
consi sting of : iphati Cod RRc, -T¥- nd -T' - ere Rzc is as
descri bed abo d and a % descri low. T Cl.6 al kyl ene
chain optionally ,s4bstituted w if or Riby \g/nereln T ols portion

t her eof optlonally fornms part o a 3- to 7- rrenbered ring. Each |f
i ndependently i cted fromghg group sisting of -halo, -OH, -Q(Cl.3

alkyl), -CN - (O (CL. yl), - Co2( CL ), - (O NHZ,
and - C(O NH(C1_3lkyl). Ea iX _j ndepend€ is a | alli phatic
optionally substiHut®d with orlf, or two N and
A-60 A-61 A-62 A-63
NI ~
s
7
A-64
[055] In some embodiments, the invention relates to a compound of formula (B):
HN
>
N™
-~/ ~R®

(B)
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substituents R b on the sane carbon atom taken together with the carbon
atomto which they are attached, forma 3- to 6-nenbered carbocyclic ring.
Each R ¢ independently is an optionally substituted aryl, heterocyclyl, or
het eroaryl group. [0621 In sonme enbodi ments, each Rc independently is
selected fromthe group consisting of C _3 aliphatic, RR, Rc, -T -e, and
-T'-R2c, where T' is a C .3 alkylene chain optionally substituted with
fluoro. In sone enbodi nents, each Rc independently is selected fromthe
group consisting of Cl-3 aliphatic, Rzc, and -T1l-R2c, where T' is a C, _3
al kyl ene chain -19 optionally substituted with fluoro. In sone such

enbodi nents, each R' independently is selected fromthe group consisting
of -halo, -NO - @GRSpnE(REyly ae@dﬁblﬂﬁalt the@RS whenath Ring( R)saubstif@@B3Fith &3 some
enbodi ment s, gﬁ E?and% Q\Sr trlaé 'Or 'ﬁm?rg Qécieﬁ;lg& a%gv p rrrg.?g (rAu.bI CyCl Ic

aryl or heté$oar Fing® se le?rbm group consi s ranyl ,

t hi enyl lyl, ox | Lyl razonI i soxazol yl,
|sothlazolyﬁﬁggadlazoléﬁgn¥%&“3%€ Hﬁng%Iég%%?éﬁé ulp%gnyl pyrldyl
pyridazinyl, pyrimdinyl, pyrazinyl, tr|a2|nyl |ndoI|2|nyI |ndonI,

i soi ndol yl, i1ndazol yl, benzo[b]furanyl b8t % hi enyl , benzinidazolyl,
benzt hi azol yl , benzoxazolyl, purinyl, qumb i soqui nolyl, cinnolinyl,
pht hal azi nyl, qui nazolinyl, qU|noxaI|nyI napht hyri di nyl, and pteridinyl.
[0641 I n sone enbodinents, Ring Bis a nnnoay@lic 5- or 6-nenbered aryl or
het eroaryl ring, substltuted with 0-2 independently selected R and 0-2

i ndependent |y seh@ema;thml mdl?(fmd@hnq@ﬂa’tlshy@wgeupsri Ersoge einbpdiments h

enbodi nent s, Ss @, subst |tut unsubsti t ut ed yridyl
o [065] or LErenkieraioty Bt dirontRRIag: it of e gheid
substituent & RiiphdtR, @gmroﬁgmc,%mﬂwrm&@g i3@Fbgkh of MdeRRRIE M deptaihs C, _3
al i phatic or ‘Rz", and’each i ndependently i s sel ected fromthe group
consi sting efmbodimkms, eacEPR” ar@(HR) in@pRSJently is @legreRGom BRGoumestisistingeR) 2. | n

sone enbodi [ up
consi sting %%E%gﬁ'%ﬂﬁggﬁaglﬂgﬁpﬁggﬁgkh F%%lﬁgk %?%ﬁ%%f@ﬁ&ﬁ%gﬂ&%Rs wher e
RS i s hydr ogahodimer®;, R R and Rlaken together withghd inferveping fing cagpnetrvsdommemt s, Ring B

IS substituted wh Jabé%hft&d%gerdzt RGN Bac of 1) %ﬁ&ﬁg%%gx?@go @sted from

t he group CORSIS uoro ronD met ronethyl
and net hoxy ring hftereﬂ?m wlesteﬁﬁ%rmﬁwmn%shnw@ Na the fornula B-i W
[057] In the compounds of formulae (4), (4-1), and (B) above, Ring B is a mono-,

bi-, or tricyclic ring system. In some embodiments, the point of attachment for Ring B to the
rest of the formula is on an aryl or heteroaryl ring of the Ring B moiety. In other
embodiments, the point of attachment is on an heterocyclyl or cycloaliphatic ring.

Preferably, Ring B is mono- or bicyclic.

[058] Each substitutable saturated ring carbon atom in Ring B is unsubstituted or is
substituted with =0, =8, =C(R®),, =N-N(R"),, =N-OR’, =N-NHC(O)R’, =N-NHCO,R",
=N-NHSOZR6, =N-R’ or -R". Each substitutable unsaturated ring carbon atom in Ring B is
unsubstituted or substituted with -R°. 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(R4)2, -COzRG, —SOzRﬁ, -SOZN(R")Z, ora
C,, aliphatic optionally substituted with R*orR. 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

-18-



Rc Rc5 B-i  wherein each of e and R S i ndependently is hydrogen or R In
sonme enbodi nents, each of R'" and R S independently is selected fromthe
group consisting of hydrogen, -halo, Cl1 3 aliphatic, C, _3 fluoroaliphatic,
and -ORS, where RS is hydrogen or C,_3 aliphatic. In certain -20

enbodi nents, each of R' and Rc5 independently is selected fromthe group
consisting of hydrogen, chloro, fluoro, bronmo, nethyl, trifluoromethyl,
and nmet hoxy. [067] In the conmpounds of formulae (A), (A-1), and (B) above,
Ring Cis a substituted or unsubstituted nono-, bi-, or tricyclic ring
system In sonme enbodi ments, the point of attachnent for Ring Cto the
rest of the fornula is on an aryl or heteroaryl ring of the Ring C noiety.
| n ot her enbediwERkitaad 0-8 mdepredently @Jlec&tlﬂlﬁ@)mgﬁliphaﬁc goud. Med-akiaesel W', or

cycl oal i phati,c ,rin Preferably 5, Or bicyclic. [0681 Each
subst i t ut abl® %@Pﬁ%a%f%ﬁ definpg aE%‘felﬁ‘éfr{h‘ﬁ%ﬁf‘ﬁlﬁ Wﬁga@qe%“e&ﬁglﬂb’stl tuted or is
substituted with =0, =S, =C(R52, =N-N(R)2, =N-0R5, =N-NHC(O) R5, =N-NHCO2RG,
=N- NHSO2R6, 859 R5 or B2y irgapamdenslyés R tm@ap@lluﬁ%lﬁtlwcéﬁecphph%’g @afbon at om
in Ring Cisg ;unaylatidhed S5 Réterﬁéigls&ﬁelél -Rd. Each substitutable

ring nitrogen atomin Ring Cis hsubstitut&d or is substituted with -R d,

and one ringoggj t r 0ge R, AP hdeRetd & QBUNQﬁaUJ—d digedc R9d
mdependenthg/ ¥s -C(Ode e e eﬁ]t%' : y C@R@} Ogﬁd REJfél@lgr a Ci4

al i phatic opﬁ(bﬁa+q—=¢-l§°um,l-$lut-é(@)m f:@Rf-‘z' SCQN(H—‘QZ -Nﬁ )mgNKfC(@? be unsubsti t ut ed
or may be y ¢} en s Wherein

t he substi tulg‘g%éb)ﬁ?gé gﬁtw é@%@ lg‘rog?c?)%éﬁ@'np&?ﬁ{ S @r@t @‘6’5)8 nts, Ring
Gs substi tu@@ﬂRWE@N@z‘%, -CpdepansnidyNr seREQlRY N(fzﬁz,amk‘st@mwm‘ﬁndent ly
selected Red or C 4 aliphatic groups. The variables R3, R5, RR and R are
as descri bedNEEOR’ f*ﬁﬁR)S@M%IAP@ﬂ? Bor -PH(QIALi abl es Rd and RZd are

descri bed bel ow. [0691 Each Rd i ndependently is RZd, an optionally
substi t ut ed (@8t} phat i & soge ea\hodlmprtmaﬂalRf indenghdemnily @ﬁ@@t@lrfsdm thingtomp oar yl , or

R Lo R T SR e

_ SO2R6, - SORNK B Zee deiRi BelowNR (O R5, - NR C( O N(R52, - NRCO2R6, - O- CO2RS,
“OC(ON(R )2, -0-C(OR5, -CRR5, -C(O)-C(OR5 -C(OR5, -C(O) N R4)2,

-C(=NR ) - N(R4) 2, 73 Nk n&Ron m%&ai?@%mmd\“ﬂ@ LT R HNR) P or 2 - N( Rd) SO2R6,
-N(Rd) SEN(R) 2, ~ BlOITRS) 2, oF “B(O (OB 2. Addi t I onal 1y, Red ¢an be
- SOBR5, portion théreof 0pt10naﬂy forms part of a 3- to 7-membered ring.

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 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 independenitly is an optionally substituted aryl, heterocyclyl, or heteroaryl
group.
[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



-C(ONRC=NR)-N(R)2 or —-N(RC(=NR-N(R-C(OR5. -21 [0711 In sone
enbodi nents, each Rd independently is selected fromthe group consisting
of C, aliphatic, Rz, R", -T"2-RZ", -T-R", -V-T'-RZ", and -V-T3-R ",
wherein R1A is as described above, and T2, T3, V, and R' are descri bed
below T 2 is a C,_6 alkylene chain optionally substituted with R3 or R3Db,
wherein the alkylene chain optionally is interrupted by -C(R5)=C(R)-
-CCG, -0-, -S-, -S(O-, -5(O, 7, -SE2N(R-, -N(R-, -N(RCO)-,

-NRC(Q N(R4) -, -N(RCx2 , -(ONR)-, -((OQ-, -O-(O9-, -C&, -0JO-,
-0C(O)0-, -C(ONR5-, -N(R)-N(R -, -N(RSQz , or -S®2N(R)-, and wherein
T2 or a portlon t hereof optionally forms part of a 3-7 rrenbered ring. T3
is a C _6 aldpybreilesibkitited efith flosal lln)éorﬁuhﬁlﬁémwdﬁﬂem éahh 1#3mdépemetn¢lywhere| n the
al kyl ene chain ofptlonally IS |nterrupted b

B -3-,
9 g SO NSOy R e N% L PR R}dg(“gd(N (R)R oz
-N(R) - N(R') [95% N(R) sészsqmecﬁff‘b‘)@l%m{*ﬁ)&‘% is am?“%é? 8§ ‘f{‘so‘sr:(?f*%?edémﬁa'r%fi on t her eof

opti onal I y fbajyftﬁ a@abﬁhe&ioa@i dng/selepedrbam etk gidupGonsibting of- fﬁi@i@&)ﬂﬁa@%) -CC,

-0-, -S, ) a OerrL\la'zQ I3 isoxaz xadiazo O)N(R4)

“N(R) OCZ | g 19 b 62% : %(ldj’y ?f%’%? © g@&&%‘% ab 00,
-OC(O N(R) - tﬂ NF?)‘ENZOWL PifeaR) ﬁNdyl pyq(dmyylj\n(yp}mdmylmm)r@gglazmyl

- N( Ra) 302N( R@:io‘hzm lpﬁ@lﬁl Rdoindot Gr@)aﬁél}?)be@'o{b]f‘upﬁg) b&m[b}&ﬁenyl:’()@m@zow(, R) -

Each Ri b inde nde éP ic optfionally su tlttedvmthRB
mo ot REETRtBR P it R i Bl BB LA ¢ oget hor
vvlth t he carquazcmhyjmmr@xalmmdph&@e@anﬁf@d@t@dﬁh&d forma 3- to 6- menber ed

carbocyclic ring. Each R " independently is an optionally substituted aryl,
het er ocycl yll064br het &rmeymbodimenip Ring#79) mprocydine- as Atyeseibaen pyl Oreach Rz"

d dent
TSP el LD VI ey SR by O,

enbodi ne nt s seleadiR " Red _jatiplepegdent [njcertsin siklembodiORSs, Rirfg(ER) 2substh(iel 6 O) - |
i S?ZRE)SC( N%%%g@e&%w%’ ‘('T%)?g] | ﬁ( %?&R?ngédf“ﬁi‘%t sN( R\TZ Us a CL.6
al kyl ene ch ?dﬁel whi ¢ Ifll'l S%R‘lte Ien%Q(?c{ulanté, ﬁmg B is substituted with 0-2 substituents R°. In some

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(R%,. Insome embodiments, each R® independently is selected from the group consisting

of -halo, C,, aliphatic, C, , haloaliphatic, and -OR’, where R’ is hydrogen or C_, aliphatic. In

certain preferred embodiments, Ring B is substituted with 0, 1, or 2 substituents,

independently selected from the group consisting of chloro, fluoro, bromo, methyl,

trifluoromethyl, and methoxy. .

[066] In some embodiments, Ring B has the formula 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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substituted with one or two substituents R3b independently selected from
the group consisting of -halo, -Cl 3 aliphatic, -OH and -Q(Cl. 3

al i phatic), or two substituents R3b on the same carbon atom taken
together with the carbon atomto which they are attached, forma 3- to

6- menbered carbocydic ring. In some enbodi nents, T2 optionally is
interrupted by -C(R5)=C(R)-, -CC, -0-, -C(O-, -C(ONR5-, -NR4)CO)-
or -N(R4)-. [074] In sone enbodinents, Vis -C(R=C(R-, -CaC, -0-,
-N(R5-, -C(O-, -NRHCO-, or —-CCONR4)-. In some enbodiments, T3 is a
C, 4 alkylene chain, which optionally is substituted with one or two R3b
i ndependently selected fromthe group consisting of -halo, -C _3

ali phatic, -bodiaBels, oG RBarl R PARbEMEntlyas seledted Stiasitd drol@itbssisBdpoon t he
sanme carbon atom taken together wth the carbon,atomto which they are
attached, f dwaogen dlore Slugronpme eyt SHGERErE 209 MEMPn sone enbodi nent s,

T8 oty Tl QLT B ) AR I BB E0 Py (075 1
sonme enbodi mentistedeavizubinitertiopen diermr kncyils riggdystere dn forprembhdimgrts e

consi sting oQfy eRNEIRSE C B the reff ofthe FoliRis on bé aff) SohefelbalyBriffedh:  and
-V-T3- 0 m%ﬁg%-aga(?};le sglfﬂeug ed frrg%)t heé ogrougogonsagsti r?g? 8&5‘% o, -ORS,

- N(W 2- N( R) dtedjing € mgiepRin otherempagirys, thepapnt ofgtiparmeytis ot e Bedlofry, Rzd can
be - S8R5, fldAiNaRdkite PHRIbINERREA © mono-NrBY@=NR4) - N(R) - C(O) R5. [076] In

sone enbodi nents, Ring Cis substituted with at |east one R d sel ected
fromthe gr@upl consi BidhrabsafutabMNktutdied ring @asblorNdorm irl\Riby, C M-uNsidbstytu@fl omisi ch

groups optionally is substitused ny. sulsti e [l gbon or ring
nitrogen at B’TLRSHT‘%}?ﬂIthI_?P?§%ﬁ%H§Hﬁ§OdIQW§HF g’%"&%%@%ﬁﬁs@?‘f éd with at

| east one - TRelfde0 RY =N-Rf or R'., EadRb&itutamlSurkrutSe dBrirf carbdh dh @@ng 0@ N,
wherein T2 optionally is substituted with one or two substituents O

i ndependent hysubstiteed ergubstibried wigh -G dlagh wwbstibutahle rieg eifrogehatom inRpg C3s al i phat i ¢,
R R et TR e
a 3- to 6- nephpie tgarbaasehdey isAQO)R’, -CONRY, -COR, -SOR’, -50,N(RY),, or a

C,, aliphatic optionally substituted with RorR. Ring C 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 C is substituted with 0-2 independently

selected R’ and 0-3 independently selected R* or C,, aliphatic groups. The variables R’ R,

R’,R®, and R’ are as described above for Rings A and B. The variables R and R* are

described below.

(0691 Each R’ independently is R, an optionally substituted aiphatic, or an

opl:ionallly substituted aryl, heteroaryl, or heterocyclyl group.

{0701 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)K’,

NR'C(ON(RY,, -NR'CO,R’, -O-CO,R’, -OC(O)N(RY,, -O-C(O)R’, -CO,R’, -C(O)-C(O)R’,

-CO)R’, -CLON(RY,, -C(=NR*)-N(R"),, -C(=NR*)-OR’, -N(R*)-N(R"),, N(R)C(=NR')}-N(R",,

NERYSO,RY, -N(RISON(RY,, P(ONRY),, or -P(OYOR?),. Additionally, R* can be -SO,R’,

-C(ON(RY)C(=NRY-N(R"), or -N{RYC(=NR*)-NR")-C(O)R’.
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and wherein T2 optionally is interrupted by -C(R =C(R -, -CC, -0-,

-AO-, -NMM(OR5, -N(RC(O- or -N(R4)-; and R2d is selected fromthe
group consi st i ng of -halo, -ORS, -N(Ra)2, -N(R5)C(O-, -CRR5, -C(ONR) 2,
-S@2N(Ra) 2, .- C(O N(R) C(=NR) - N(R52, and - N(R4) C(=NRa) - N(R) C(OR5. 1078] In
certain such enbodi ments, Ring Cis substituted with one -1~-R2d or

-T2-R d, and optionally one other substituent selected fromthe group
consi st i ng of hydrogen, -halo, Cl1.3 aliphatic, and -ORS, where R5 is
hydrogen or Cl_3 aliphatic. In sone enbodinents, T2 is a Cl.6 al kyl ene
chain, which optionally is interrupted by -CCONR4)- or -N(R4)C(O-. [0791
In sone enbodinents, Ring Cis substituted with at | east one -V-T3-R2d or

-V-T3-R7d, whaje: V igserdleRbodimets each® iblidRbiently 1s(§él@ted frdh theGrofep; T3 IS a
Cl4 al kyl ene chain, which is optlonally substituted 6X gne or two
up’

substit uent s:onﬂ&ﬁgofrideqjehderﬂ R sEHRCIBR F VofnR handgV JUB ™ cdresdisk| isgs of

- hal o, -C13al tlc hatic), or two substituents
R b on the éiﬁ?f'é‘ arﬁ‘tlg_#’\ﬂélﬁie% %&?Fﬁ%&ﬂ?‘fh the carbon atomto which
they are attached, forma 3- to menber ed c%r OC3C.|IC rnztg " nd R2d is
sel ected from ¥ ie s ﬂ)‘h)ﬂe‘l‘?élf‘@‘i‘%ﬁtioﬁﬂlyéf‘bmﬁ‘éqdd“ 2 O R5,

- OO2R5, - C(O) N( Ruvopadifiny ¢ %émédaggg@ﬂh(ﬂﬁn @aft@ms lrfﬁb )-e8pdi nent s,

Ring Cis substltuted W|t one - V- optlonally one
ot her substi t uentSOPEREC R, FNRICHR- OGO RS- 1§(R")ﬁ@2-oﬂ0)w Fo§ER;. - hal o,

g(%rrg erﬂlt)gg?tr{e(r:]t s@&’@g | y%@ﬁ%@)ﬁy\%(ﬁ%ﬁﬂ{} : '%%(?\ahere %ﬁl FOSL I
-C(ON(R5)-, T3 ig® P@R@ﬂmda.w{%%mr & B&lhﬂn theask oBﬁShallﬁ forhk ﬁﬁ‘}bcz aszlzach Ra

|ndependently IS IBg/drogen or C, -3 aliphatic, or -N(Ra)2 is an optionally
substituted 5- t@eBbeRshiBgred - 24 het er oaryl or 4- to - menber ed

het erocycl yl ri;ng haV|ng in additjon to the

het er oat ons sl ateglkyigig chgin %meaﬂﬁ %’SUWF deay ° re@rfﬁ%ﬂh‘r%ﬁt s, -N(R4)2
is an optional ly,84 g§$dah}ﬁs§‘r{fﬂerﬂﬁﬁe.%rb9%fﬂ )Bét(lﬁe'@—fé—eé f_gong(bﬁleg@wup

consi sting of piperi |ny pi péeraziny norphol’inyl . Ih certain other
such enmbodi ment s-SOMNKR )2N¢R§) ARRIPID o AR LIOINEUB s NR GO - WM b EEDy |

sel ected from py n e t ments, Ring
Cis substituted C\gﬁ%f(lﬁg : %’ &5& \Aﬁé&j@qucs&%(@dﬂ@)ﬁ& Tﬂgg’za"’cm
al kyl ene chain, 880 R)-JarldSwiRRei@Blk 9 Partiby thedbrshlibdalipebrdls pdrof @ 3tyenber ed
het erocycl yl or an optlonally substituted 5- to 6-nenbered heteroaryl. In
certain such membered ring.
V is -C(R)=C(R’}-, -C=C-, -C-, -5, -8(0)-, S(0),-, -SO,N(R")-, ~N(R"-, -N(R)C(O)-,
-NR'C(OIN(R')-, -N(R)CO,, -C(O)N(R’)-, -C(O}-, -C(0)-C(O)-, -CO;-, -OC(O)-,
-OCO)O-, -OC(O)N(RY-, -C(NR*)=N-, -C(OR")=N-, -N(R")-N(R")-, -N(R"SO,-,

NERHSONRY)-, -P(O)(RY)-, -P(O)(ORH-O-, -P(0)-0-, or -P(O}NR')-N(R)-.

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 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)-, -COR’, -C(O)N(R"),, and -SO,N(R),. In some
other embodiments, each R* independently is -halo, -OR’, -N(R’),, -NR)C(O})-, -COR’,
C(O)N(RY,, and -SO,N(R,),, -CON(R)C(=NR)-N(R"), or -N(R)C(=NR'}-N(R")-C(O)R’.
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enbodi nents, Rd is selected fromthe group consisting of pyridyl,
pyridazinyl, pyrimdinyl, pyrazinyl, pyrrolyl, oxazolyl, imdazolyl, and
pyrazolyl. In certain other such enbodinents, It'dis a 6- to 8-nenbered
bi cyclic heterocyclyl. [0831 In sonme enbodinents, Ring Cis substituted
with one or two substituents independently selected fromthe group
consisting of C,_3 aliphatic, -halo, -ORS, -CQ2R5, -C(ON(Rd)2, and
-SO2N(R) 2. Additional selections possible for Ring C substituents in these
enbodi ments include -C(=NRN(R)2, -NR C(OR5, -C(ONR C(=NW-NW, and
NR )C(=NR )-N(R -C(O R5. In sone enbodi nents, Ring Cis substituted with
at |l east one substituent selected fromthe group consisting of -COZRS,

-G ON(R) 2, NR) N whibK ekl - N(R) - C(O) RS,
and - NRC(O)IJQ%XI n ce%@g%ﬁemg%%ﬁgn%gt Iﬁlll:g)ymhl(cl':ﬁl)a%;subsﬁﬁlt ut%‘d with at |east
one - CO2R5, sulbsitugdRGth ane hyidoogetituents ndixrae;ahu@mamlq;ted[f@Me grnulsorre

B L L

to 8- nenber @ghne Ao hRGY GkiH togdtiRgwhR e RgFbor diora iivliithtRet dve Athaehed) i’bfnﬁ)g en atom

0-2 ring heteroatons selected fromN, 0, and an 15; [ S an |onaIIy
substi t ut ed 321t°6t”6€“§’e’f?€ﬁ{f8‘i’cé‘a’°ﬁ?‘$rlﬁé‘é‘ﬁe‘?fﬁkfﬂjﬁ’i‘eﬂ SEOP"HE‘E’ IBH%W P’ng I n
some such enbRILARA! So=c- NoRc SC(@NW LQERACkY- suRaty-t uted  heterocyclyl
sel ected from the group ‘consisting of piperidinyl, piper a2| nyl ,

mor phol i nyl yozgpyrr ol hrdgo%'embme[ﬁ;%g Saord)-Nesem. ki h enbodi ment s,
-N(R)2 is a%rldged Oor spiro bicyclic heterocyclyl. [0 i1n certain

enbodi nent s ;N®' )ﬁg))Cot -Q(G)NQMI Irubmelembctdlrmatts, feas@,&lkglemgm whidnt  havi ng

the formula D-i: erei tionally is
substituted OB‘FPI‘GI:%E E)‘fbs'i‘%d &t 1t\r?'(:ffm’c%frfof?)ﬁga de“tlxs‘%]'gd%f{?% “’Wy. s hydr ogen,
-AORS5, - (AN I hals, Q%Zﬁ@hanc, R bhd o&&i{pﬁh&) o@ﬁvcﬁsﬁbéﬁﬁfeh@ R&loh Yhe

substituted aliphatic, aryl heteroaryl heteroctﬁc yl Prou
same carbon atom, taken together with the carbon atom to which they are atfached, form a

3- to 6-membered carbocyclic ring. In some embodiments, Tisa C,, alkylene chain, which
optionally is; interrupted by —C(R5)=C(R5)—, -C=C-, -0-, -C(O)-, -C(ON(RY-, -N(RHC(O)- or
N(R--

[075] In some embodiments, each R® independently is selected from the group
consisting of C_, aliphatic, R*', R, -T“R*, -T"R", -V-T"-R”, and -V-T°-R"", where R"" is
selected from the group consisting of -halg, -OR’, -N(R"),, -N(R)C(0)-, -CO,R’, -C(O)N(R'),,
and -SO,N(R,),- Additionally, R* can be -SO,R’, -C(ON(R)C(=NR")-N(R), or
N(RYC(=ENRY)-NERY-COR’.

[076] In some embodiments, Ring C is substituted with at least one R™ selected

from the group consisting of:
RIS VIR VA )

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

-TQ-RN, where:

-23 -



[0861 In sone enbodinents, Ring Din formula D-i is substituted with one or
two substituents selected fromthe group consisting of Cl1_3 aliphatic,
-C2R5, -C(ON(R4)2, and where T5 is a Cl.3 al kylene chain and Rmis -OR5,
-N(R )2, -CO2R5, or -C(ON(R4)2. In sonme such enbodinments, Ring Din
formula D1 is substituted with one or two substituents selected fromthe
group consisting of Cl1.3 aliphatic, -COZH, -COZ(Cl.3 alkyl), C(ONC1L_3
alkyl), -C(ONH(C1.3 al kyl), C(O)NH2 -(C _3 alkyl)-OH, -(d_3

al kyl ene)-Q(C1-3 al kyl), -(d _3 alkylene)-NH2, -(C, -3 alkylene)-NH(C1.3
alkyl), -(C13 3 alkylene)-N(C, _3 al kyl),, (Cl 3 al kyl ene)-CQOzH, -(d _3

al kyl ene)-C®2(C, .3 alkyl), -(d-, alkylene)-C(ONH2, -(C1_3

al kyl ene) - C(O NH(“G‘s]a G,éallkklyﬂ\e)chaxa,rvdmefe@rﬂf oﬁmaiakyyﬁ eubsiitue( @ittt or3wal kyl ) 2.

[0871 In certain othgr enbqdi nents, Cis substifuted WI h at | east one
substit uent SHERGIRYS Bng‘dﬁi?e“flﬂlélyf%?cfﬁﬂlf@@ §PuR GEERRE S 1&!‘ halic, . NA_ ) - N

Az NV N MR TG B Wiohdt), RawBeubsBublts B bil ihe Bnae\em@ae(ammeﬁlt&e B ng D

optionally is subst i tlt gd on one or two substitutable ring carbon atons;
-26 X is O orithike carbpp afom tRwhich thgy gre attaphgl, fogmag 301?  63neqpbiered sprbocy Higirng

optionally 1 . NAR. r R) 2; and
R is hydro%g%%ér%e&n%u%ﬁﬁggg,& (‘%ng( or a C?Q3é(glyl Eﬁ%@ﬁéptl onal |y
substi t ut ed -NEWIORSE -BR)Rand or Rz and V\2 taken together with the carbon
atomto which they are attached, forma 4- to 7-nenbered cycloaliphatic or
het erocycl yl ri ngf® 15[3&8:&11 flofh tﬁ@gfﬁulﬁd‘ﬂﬂﬁding'ﬁﬂbslp, —aRth(Ef);, m(Rhlf(m)H@@-I i to
Dvis substltutegj w t ybstjtuents ,selegted, from,the group

consi sting oF(CRIRI eﬁ@ﬁﬁdir r %(O)N(&éﬁﬁﬁm) DR O MERVR )C("lﬁ?}SN(RNE(@l} and

-T-R-, where T'Sis a C,_3 alkylene chain and e is -ORS, TNI(( R 2, ,-002R5, or
-C(0 N( R) 2. [078] Tn certain such embodiments, Ring C is substituted with one -T-R™ or -T-R",

and optionally one other substituent selected from the group consisting of hydrogen, -halo,
C, ; aliphatic, and -OR5, where R’ is hydrogen or C, ; aliphatic. In some embodiments, Tisa

C, ; alkylene chain, which optionally is interrupted by -C(O)N(R4)- or -N(R“)C(O)-.
[079] In some embodiments, Ring C is substituted with at least one -V-T*-R™ or
—V—Ta-R”, where:

V is -N®&Y-, -O-, -C(O)N(R)-, -C(0)-, 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, --C,_3 aliphatic, -OH, and
-O(C_, aliphatic), or two substituents R”™ on the same carbon atom, taken together with the
catbon atom to which they are attached, form a 3- to 6-membered carbocyclic ring; and

. P 3 4 LY 5 5

R™ is selected from the group consisting of -halo, -OR’, -N(R'),, -NR C(O)I, -CO,R’,
-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 selecied from the group consisting of
hydrogen, -halo, C_, aliphatic, and -OR’, where R’ is hydrogen or C, , aliphatic.
f0s1] In some embodiments, Ring C is substituted with -V-T'R", where V is
CO)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

24



(0891 In certain enbodi nents, at |east one substituent on Ring Cis
selected from the group consisting of: xXX yx x ~\ X X Te N Te NI
CH3 NH~NCH3 NH2 HD-1 D2 D3 D4 fx x H'{" NNXN'", CH3 N, CH3
CH3 0OV ICH3 D5D6 D7D8OHX xN ., x""AN'"'4, y HHs NH
JI N2 D9 D10 D11 D12 -27 X X x ,x X No, .CH3 N~CH3 "4 N a NaH. CH3

CH3 ~NH LN-H and D13 D-14 D-15 D16

is O or

NH.

\ AN AN
N H3
Ti \ kNa

X TC N(CH3 4N. CH3 D17 where X

_ _ [0901 In certain other enbodinments, at |east one substituent on
Ring Cis selected fromthe group consisting of: X O O NRaz)2 X N NH

heteroaryl or 4- to 8-membered heterocyclyl ring having, in addition to the nitrogen, 0-2 ring
heteroatoms selected from N, O, and S. In certain such embodiments, -N(R")2 isan
optionally substituted heterocyclyl selected from the group consisting of piperidinyl,
piperazinyl, and morpholinyl. In certain other such embodiments, -N(RA)2 is an optionally

substituted heterocyclyl selected from pyrrolidinyl and azetidinyl.

[082] In other embodiments, Ring C is substituted with —V—T’-R?d, where V is
-C(O)NRY-, Tisa C,, alkylene chain, and R™is an optionally substituted 4- to 8-membered
heterocyelyl 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’, -CO,R’,
—C(O)N(R")z, and -SOZN(R4)2. Additional selections possible for Ring C substituents in these
embodiments include -C(=NRYN(RY,, -NR'C(O)R’, -C(O)N(R)C(=NK')}-N(R"), and

- NERYC(ENRY)-NRY)-C(O)R’. In some embodiments, Ring C is substituted with at least one

substituent selected from the group consisting of -COZRS, —C(O)N(R")z, -C(=NR4)N(R4)2,
_CO)N(RY)C(=NR)-N(R’),, -NRYC(=NRY-NR)-C(O)R’, and -NR'C(O)R’. In certain
embodiments, Ring C is substituted with at least one -CO,R®, where R’ is hydrogen or

C,, aliphatic.

[084] In some embodiments, Ring C is substituted with at least one -C(O)-N(R‘)z,
-C(=NR4)N(R4)2, or —NR‘C(O)Rs, where -N(R4),_ 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 5, 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 heteracyclyl.
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N(R4i)z , » ~N(Raz)2 N O Raz x Y- N\/rN(Raz)2 N ~/~[ 'N(R4z2 Raz.N az O NRaz

Ft D18 D19 D20 D21 H3 XX NNHRaz X ~CH3 X /~CH3 N~N(R4z)z ON 4z

"-NC N(Raz2 N 4N(R4z)2 ~~.. CHO R~/ 3 and D22 D23 D24 D25 H H
M--A R4z Raz D26 where Xis 0 or NH, and each Rt independently is
hydrogen or -CH3. [0911 In certain other enbodi nents, at |east one
substituent on Rng Cis selected fromthe group consisting of: -28 R4z
R4z RAz x ---NRz x "/'/ NR4AzN Ngaz N I"" D27 D28 D29 D30 Ral Rz

N

RR4AzR4Az R4 y4~N1 .,4/ N Vt4~NN D31 D32 D33 D34 4z Raz R/~R-4zz |)

% ~3

(085] In certain embodiments, Ring C is substituted with at least one substituent

having the formula D-i:

‘a)LN’D\N

W
D-i

whereiru:

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

Xis Q 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(RA)z, 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, , alky])-OH,
~(C,, alkylene)-O(C,, alkyl), -(C, , alkylene)-NH,, -(C, ; alkylene)-NH(C, , alkyl),
~(C, , alkylene)-N(C, , alkyl),, -(C,_, alkylene)-COH, -(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:

"a)xL X X H)_LN
\ 'S LR Ol
SR OISO L s
R R
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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Ny-N)\ -NX) NN~ D35-3355 D36 D~ D-3777 ~// D-38 ,/~" wN\N~1 /~N ~Nv
and~N D-39 D-40 where X is 0 or NH, and each e independently is hydrogen
or -CH3. [0921 In some enbodinments, Ring Cis substituted with at |east one
-C(ONR, or -C(=NH)N(R4)z, where one R4 is hydrogen or Cl.3 alkyl, and
the other R4 is an optionally substituted heterocyclyl or
het erocycl yl al kyl. In sone such enbodinents, Ring Cis substituted with at
| east one substituent selected fromthe group consisting of: CH3 H N CNH
CHOH CHON' NKH CNH )k D41 D42 D43 D44 X X NHNCH3 NN CH3 and CH3
D-45 D46 where X is 0 or NH -29 [0931 In sone other such enbodi nents,
Ring Cis substituted with at | east one substituent selected fromthe
group consistixgOdrNHR 4Z N Raz Raz N N X X X X Raz h4Z R 4z az Raz and
D47 D48 D49 D50 N X N\

W?isR" or-T-R";

T’ is a C, , alkylene chain optionally substituted with R’ or R®; and
R is -N(R", or -C(O)N(R"),; and

R’ is hydrogen, -CO,R’, C(O)N(R"),, -C(O)R’, or a C, , aliphatic optionally substituted
with R® or R; or R* and W, taken together with the carbon atem 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(R‘)Z,

-OR’, -N(R"),, and -T>R", where T’ is a C, , alkylene chain and R" is -OR’, -N(R"),, -CO,R’, or
-CONER,,

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

the group consisting of:

D-1 D-2 D-3 D-4

H

D-5 D-6 D-7 D-8
o X
X X X OH
CHy 58"\ N
oS ARG S S oV
H NH,
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Ntid Raez D51 where Xis O or NH, and each Rz independently is H or CH3.
[0941 In sone enbodinents, Ring Cis a bicyclic aryl group, which is
substituted wth 0-2 independently selected R and 0-3 independently
selected Rzd or C,. aliphatic groups. In some such enbodinents, Ring Cis
a phenyl ring fused to a 5- or 6-nenbered carbocyclic, heteroaryl, or

het erocyclyl ring, wherein each ring independently is substituted or
unsubstituted. In certain such enbodinments, Ring Cis an optionally
substituted benzodi oxanyl or benzodi oxolyl ring. In certain other such
enbodi nrents, Rng Cis an optionally substituted benzi m dazol yl,
benzt hi azol yl , benzoxazolyl, or phthalimdyl ring, wherein Rng Cis
attached to the rest of formgla (A), (A1), or (B) at the benzo ring of the
bi cyclic Ring noiety. [O sonme oth enbodlnents RPHg Cis a
nonocycl i c 5- ¥rnN6y nenber ed ar&ﬂ\ CH, het CHj ng, wﬂ# S substituted
with 0-2 indepen r$9ﬂ%elected S stltuent and 0-2 endently

sel ected Rzd or C, 4*hllphat|c grolups. In sone stlch enbodlnentg R¥g Cis
an optionally sugsgituted hetpngaryl ring seisected frommple group
consisting of pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl, imdazolyl,

pyrazolyl, and »xazolyl. In sonme other enbodinents, Rng Cis a
substituted o R tuted phenyl ring. In sone enbodinments, -30 Ring C
is a monocyclic %- 6 menbered aryl or heteroaryl ring, which is
substituted with , Oor 2 substituents Rd, as defined above. [0961 In

yet ot her enbodlné%bs Ring Cis a nnnocycllc 5- or 6-nenbered

het er ocycl yl or cgqpallphatlc ring, which is substituted with 0-2

i ndependently selected substituents Rd and 0-2 independently sel ected Red
or C, _6 aliphatithgf8ifsor {13971 Some enbodi ments of the invention relate to

a subg genus ?& I or nul ?n ée'ra\tgam Og'leeI elzmrl)e 91 e¥lts glieg}.{ one s(ulbgh’megt orﬁ{mé\h Ng;{eﬁ?d

from the group consisting of:

X —\
R N N(R“z)a N NH
X N(H )2 N(R4Z)2 Rdz
2_N (R42)2 ‘2._ (qu) R4z N \_}—N‘Fﬁz

D-18 D-19 D-20 D-21
CHg
X X
N NH CH
LS_ H4z 3 WE—N N(H4Z)
N N’:I‘Nm‘“)a ﬂz— C>< - 2
& m* -.2‘ N{R™)2 CH, and
D-22 D-23 D-24 D-25
HsC
X 37 CH,
M?—N NH
Qe R4 .
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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N Rn Rz B or a pharnmaceutically acceptable salt thereof, wherein R ng A
Ring B Rhng C and each of the variables R, Rb, Re, R', and Ra have the
val ues described below. Ring Ais substituted with 0-3 Rb. Ring Bis a
substituted or unsubstituted aryl or heteroaryl ring. Ring Cis a
substituted or unsubstituted aryl or heteroaryl ring. Additionally, Ring C
can be a heterocyclyl, or cycloaliphatic ring. Re is hydrogen, -C(OR,
-CZR, -SQZR, or a C,_, aliphatic having 0-2 substituents independently
selected fromR3 or if. R is an optionally substituted C 4 aliphatic or an
optionally substituted aryl, heteroaryl, or heterocyclyl group. Each Rb

i ndependently is R2b, an optionally substituted aliphatic, or an optionally
substituted aryl, heteroaryl, or Re&terocyclyl group. In sone enbodinents

each Ro i ndependently |s seI ect e fromthe groupgeeonsi sting of C 4
aliphatic, RRb, Rb, -T'-R -31 ﬁe enbodi nent® two

adj acent Rb, Xak tzher v t I ngR‘Ear on rizf orm an
optionally m ed fuse to 8- rre aromat non-aromati c
ring havi ng ring heteroatons sel ect from the gr onsi st ng of O,

N, and S. T |s D-F1. 6 al kyl enp-26hai n opti omeddl y substl ttD)-e(d W th or
Ri b, wherein T' or a portlon thereof optionally forms part of a 3 to
7-menbered ri ng EaBfi O |ndependertIy is -hal o - N2, -CN, -8FR) =C(R)?2,

-AR) C(R)(Rl € - OR5y -5 -S(O Re, - S,
-S®2N(R) 2, - NR"C(O) ,N' C(O)/QSR R6 R5,
-OC(O N(R) 2, OC( R5, C(O-CKOR O BS% - N(R4) 2,
-C(=NR)-N(R) 2, - @.3NR5- CRS B4) N(R4) 2, py( R4) C(=NR4)p.Bf R4) 2,
- N(RBSQ2R6, - N( R) SOlN( R) 2, - P(O) (R 2, or P(O)(O?) 2. Each Ribi ndependent |y
is a Cl_3 aliphati &zoptl onal ly substl tuted W|th4z|f or , or two
substituents €40 sane rbom om ta ken et hery, WI t hYhe carbon atom
to which they ached e ed c C ring.
e Jurels @%
D-35 D-36 D-37
X : X N
ook S on|
w{ and w .
D-39 D-40
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(R“)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:

CH3 CH3 H
D-41 D-42 D-43 D-44
e
NH N"'CHg
o0 oy
)
CHg and CHy ;
D-45 D-46

where X is O or NH.
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Each R b independently is an optionally substituted aryl, heterocyclyl, or
heteroaryl group. R is hydrogen or a C,_3 aliphatic optionally
substituted with R3 or if. R and 0 each are hydrogen, or R and O together
forma bond. Each if independently is selected fromthe group consisting of
-halo, -OH, -Q(Cl_3 alkyl), -CN, -N(R2, -C(O(d _3 alkyl), -Co2H,
-C2(dA _3 alkyl), -C(ONH2, and -C(ONH(C3 _3 alkyl). Each R4 independently
is hydrogen or an optionally substituted aliphatic, aryl, heteroaryl, or
het erocyclyl group; or two R on the same nitrogen atom taken together
with the nitrogen atom forman optionally substituted 4- to 8-nenbered or
5- to 8-nenbered heteroaryl or heterocyclyl ring having, in addition to the
nitrogen atom O0-2 ring heteroatons selected fromN, 0, and S. -32 Each R5
i ndependently is hydrogen or an optionally substituted aliphatic, aryl,

het er oaryl , [@98] het er bopuk gthegudhmboBmehisRing @ eplstitidadtwith 4t eaianeopt i onal |y
substi t ut ed I 1 R independently is an optionally
substituted l?}sgﬁggﬁ%éel%ge%?%t}%ﬁrgﬁorgsﬁsetfﬁgggaryl group. Each R10

i ndependently is -CQOZR5 or C(O)N(Fla)z [098] In sone enbodi nents, the
conpound of forrmula (I) is charactperl zed by at r‘f east one, R%w, or three of

thefollovmngfeat res(a) (f): i's hydro fen or d -, afikyl; (b) Rn and
R~ together form nd; (c) RI |s subst i ed with O- , Where each
Rb i ndepende I y sel ect e omt he gr on i sti ngl\of ~3 aliphatic,
R b, -T'-e, w1~ R V\,her 455 aC13 Lzene chal-q?\_ ) RII’]%SIS a
nonocyclic 5- o “6- menber ed arﬁ} or heteroaryl ring, whi ch i's BStituted

with 0-2 R, whemesaeach R independently isps®l ected from-sthe group
consisting of Cl.3 aliphatic R R -T"-R and -T'"-R ", where T' is a Cl1.3
al kyl ene chain; (elyking Cis a nono- or bicyclic aryl or heteroaryl ring,
whi ch is substytut Nhth 0-2 i ndependent|y selected Rd and 0-2
independently_.?ehg ted Rzd or Cl aliphatic groups; and

R4Z

;
D-51 _
where X is O or NH, and each R™ independently is H or CH,.

[094] In some embodiments, Ring C is a bicyclic aryl group, which is substituted
with 0-2 independently selected R’ and 0-3 independently selected R* or C,, aliphatic
groups. In some such embodiments, Ring C is a phenyl ring fused to a 5- or 6-membered
carbocyclic, heteroaryl, or heterocyclyl ring, wherein each ring independently is substituted
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 berzimidazolyl, 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. Insome such embodiments, Ring C is 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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(f) Ris hydrogen. [099] In sone enbodi nents, the conpound of forrmula (1)
is characterized by all six of the features (a)-(f) above. [0100] Sone
enbodi ments of the invention relate to a subgenus of fornula (A) defined
by fornula (B) or (I1): -33 HNO HN N-NNRe Re IAR IA/ ,NFRY ,N BB
(B) an wherein each of R, R', R and Rings A, B, and C have the val ues and
preferred val ues descri bed above for formulae (B) and (1). In some such
enbodi ments, Ring Bis a nono- or bicyclic aryl or heteroaryl ring, which
is substituted with 0-2 independently selected R and 0-2 independently
selected Rz' or C, _b aliphatic groups, and Ring C as a nono- or bhicyclic
aryl, heteroaryl, heterocyclyl or cycloaliphatic ring, which is substituted
with 0-2 indﬁg&ﬂﬁeh{ohdy:ydiébe@hﬁeﬁbnm&eamdrl&@teirdﬂd&pi&gldéﬁilli%ﬁubﬂilt@@i‘eﬂi ®2d or
C, ali phatl C rougl tﬁ% dl Idn sone enbodi nents, the conpound of formula
(1) is defindd & %’i‘ﬁaﬁ’o"ec HN ON Re 1A N B(Ila) wherein Ring

A is substi uted W t el ected R, Bis
substituted %Pt h o- Z?I? W&%B@ﬁﬂ‘gﬁ‘ﬁmmﬁ’g’&&?@a HRrOCyphic Ss%n%—emer}%%gl nents, the
conpound of heteracyclyl or cycdoaliphatic ring, which is substituted with 0-2 independently selected

substituents R and 0-2 independently selected R* or C,, aliphatic groups.

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

defined by formula (I):

@
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’, -CO,R’, -SO,R’, 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 heterocyctyl group.

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

i.ndependently is selected from the group consisting of C, ; aliphatic, R*,R”, -T-R”,
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formula (lla) is characterized by at |east one of the follow ng features
(a)-(c): (a) each R independently is selected fromthe group consisting of
C,_3 aliphatic, Rzb, R', -T'-e, and -T'-R, where T is a Cl.3 al kyl ene
chain optionally substituted with -34 fluoro, and each e independently is
selected fromthe group consisting of -halo, -NO2, -C(RS)=C(RS)2, -C=CR5,
-ORS, and -N(R4)s; (b) each R independently is selected fromthe group
consisting of C,_3 aliphatic, R, R', -T"-R', and -T'-R, where T" is a
C, -3 alkylene chain optionally substituted with fluoro, and each R2c

i ndependently is selected fromthe group consisting of -halo, -NO2,

-C(R =C(RS)2, -C=C-RS, -ORS, and -N(R)2; and (c¢) R is hydrogen. [0102)

Sone enbodi ment s,of Ttire Hx%&db@ﬁiureﬁ&&Ivsa&;&eﬁlzéub@ﬁwgsm&fw;&hﬂe conpounds of
formula (l1l1a) defined by formula (111): HN N R wherei n each

of R R, R, anioRengschanonyhorpan griongy Sﬁ‘?%f%erdrfé%fd\%aﬁolﬁ*é%m&é’?én bed

above for any Pr 86@6Hidte nbrorBMbid: rirg B3QR0-Sanehaibhchaelttedfon e giowpent i on
relate to a subgenus. Ofﬂéqﬁﬁ gﬁrounds of formula (Ila) defined by fornula

(Lila): HN ),,-N"SIEs Ret Rc5 (Ilia) -35 wherein: each of Rb2
and Ro3 Inde‘pend'?ﬂéall()f 1¥ch1019 onalé(su h%ﬁ%"wﬁﬁl(? bmrﬁg deDendently

le
i s hydrogen or arid “eAch o e have the values and
portion thereof ophonally forms part of a 3- to 7-membered 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)F’,
NR'C(O)N(RY,, -NR'CO,R’, -O-CO,R’, -OC(ON(R"),, -O-C(O)R’, -CO,R’,
-C(O)-COR’, -C(O)R’, -CIOINRY,, -C(=NR)-N(R",, -C(=NR})-OK’,
NER)NRY,, NERYCENR)-NR?),, -NRISO,R’, -N(R)SO,N(R'),, -P(ONR),, o
-P(O)(OR),.

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 an optionally substituted aryl, heterocyclyl, or heteroaryl
group.

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

EachR’ independently is selected from the group consisting of -halo, -OH, -O(C, ; alkyl),
—CN, -N(R"),, -C(O)C, , alky)), -CO,H, -CO,(C, , alkyl), -C(O)NH,, and
-C{OYNH(C,, alky}).

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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preferred val ues described above for any preceding formula. [01041 In sone
enbodi nents, each Rb in fornmula (11l1) or (llla) is selected fromthe group
consisting of C1_3 aliphatic, Cl1.3 fluoroaliphatic, and R2b; and each R is
selected from the group consisting of C -, aliphatic, C, .3
fluoroaliphatic, and Rec. In certain such enbodi nrents, each of e and Rk

i ndependently is selected fromthe group consisting of -halo, -NO2,
-C(R=C(R) 2, -C=CR5, -0OR5, and -N(R4)2. [0105] In some enbodi nents, the
invention relates to a conpound of fornula (lIlla), wherein Re is hydrogen;
each of RbZ and Rb3 independently is selected fromthe group consisting of
hydrogen, -halo, O 3 aliphatic, C, _3 fluoroaliphatic, and -OR5, where R5
is hydrogen oFacCR’ i8depkridehidt ik bydreged oemoiptiofallRevbstiintd Riphiafideybndent | y i s

selected fromth [ QUP nsi sking of hydrogen, -halo, Cl1.3 aliphatic,
Cl _3 fluoroali phgettl 8?%305(:}1&%8%??’&%?%?9 R5 is hydrogen or Cl1.3 aliphatic. In

sonme enbodi ne e L Rer . i | ected fromthe
group consi st ?%%h %f’ﬂ&eﬁgfd%?tﬁg?a_% |0%ﬁ1§t5?gc;?§%9? g&PFhégra(%}glgf%ﬁati c, and -OR5,
where I f hydrogen,ar , C |.iphati c... | ert.al ch epbodiments, Rb2 is
nyar ogen, | Res e anegeraes Bd R iRl AP iRl STRRIERS T2 o)
C, -,aliphatic, Giro@p.fluoroaliphatic, and -ORS, and each of Rb3 and Re'

i ndependently is selected fromthe group consisting of -halo,

Ct _3al i phat i c,EsGh R3inflépsodendy ispBafR or,-CANNR)ORS5, where RS hydrogen or C,.3
aliphatic. In certain enbodinents, Rb2 is hydrogen, R' is hydrogen,
chloro, flud?®8] brond;someehppdiments,itfel campermdtohipkmula (1) wehamssepizeddiydt each of

Rb3 and Rd i AdeRends dt inveeloPin RGN R tdakdQQ(p: br om0,  nethyl, _
trifluoronethyl, or nmethoxy. [0106% Some enbodi nents of the invention

relate to a subggpusrokh d}ggeglgmgqngg of formula (A) defined by formula
(1V: -36 Rs h bCRk HN NRe” A N°(1V) wherein:

(b) R” and R” together form a bond;

© Ring A 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;

(d)  Ring B is 2 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

) R'is hydrogen.

[099] In some embodiments, the compound of formula () 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 (ID):
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Ring Ais substituted with 0-2 Rs; Ring Bis a nono- or bicyclic aryl or
heteroaryl ring, which optionally is substituted with 0-2 independently
selected R and 0-3 independently selected RZ° or C,, aliphatic groups; R
is hydrogen or a G 3 aliphatic optionally substituted with R3 or R; R8 is
selected fromthe group consisting of hydrogen, C a aliphatic, and Rd; and
each of Rh and Rk independently is hydrogen or Rd. [01071 In sonme such
enbodi ments, the invention relates to a conmpound of forrmula (1V), wherein:
each R in Rd or RZd is hydrogen, Cl1_3 alkyl, or a 5- or 6-nenbered aryl or
heteroaryl ring; or two R on the sane nitrogen atom taken together with
the nitrogen atom forman optionally substituted 5- to 6-nenbered

het eroaryl or 4- to 8-nenbe het erocycl yl ring havi in addition to
the nitrogen atom 0-2 ring eroatons sel ected fromg:i)cx and S; and
each R5 in Rd or Ridis phydrogen, C _3 alkyl, or a g3 6- menbered aryl or
heteroaryl ring. [01081 sone such enbodi nents, t R on the sane
nitrogen atomin Rd or Ntaken together with t hg“nig rogen atom form an
RAyl , piperazinyl, or yppt®iinyl ring. -37

optionally substituted p
[01091 In sone enbodi invention rel atg 0 a\conpound of formul a
¢ each Rb

(I'V) wherein: Ring

i ndependently is selected Cl 3 aliphatic,
RZ', Rb, -T"-R and -T, ene chain; Ring Bis
a nonocyclic 5- or 6- ed aryl or heteroaryl g4 which is substituted
with 0-2 independently s&fected R(B) where each R iTdependentily is sel ected
fromthe group consisting of C1.3 aliphatic, -T'-RZ, and -T'-R where T
is a Cl.3 al kyl evikereihedch of iR, R’ Rad Ringh B ap@ f hayeghe pdues pndspsefrredc h

enbodi nent s o ' ' I f &PNsi sting
of G 3. al | SAE e OGOt B e B b 15 Sel ect
fromthe gmsap «biskliseyley heteroay! dng phish issiistityted withfefindependeptly | n sone
enbodi ment s .. ga6fk Bidb-2 independently selected R*or C,, aliphatic groups, and Ring C as 2

mono- or bicyclic aryl, heteroaryl, heterocyclyl or cycloaliphatic ring, which is substituted

omthe group consistingo
e, where T" is a C,_3 3

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

groups.
[0101]) In some embodiments, the compound of formula (IT) is defined by formula
{lla):
Hl\)l.~
N7
— R®

@ {Ila)

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 (IIa) 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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i ndependently is selected fromthe group consisting of -halo, -NO2,
-C(R=C(R) Z, -CCRS, -O0ORS, and -N(R)2, and each e independently is
selected fromthe group consisting of -halo, -NX2, -C(R5)=C(R)Z, -C=C-RS
-ORS, and -N(R)2. [0111] In sone enbodinents, the invention is directed to
t he conpound of forrmula (I1V), wherein one of Rh and if is Rd. In sone
such enbodi nents, R is hydrogen, and Rd is tetrazolyl. [01121 In sone
enbodi ments, the invention relates to a conmpound of forrmula (I1V), wherein
Rg is hydrogen, one of Rh and Rk has the fornula -t'-O or -TZ-R d, and the
other of if and if is selected fromthe group consisting of hydrogen,
-halo, Cl1.3 aliphatic, and -ORS, where RS is hydrogen or Cl4 aliphatic. In
some enbodi ﬁﬁl@fo$and-EZCHIéb1ﬁde§endeﬂd] lylseﬂﬁa@dﬁbmtmgmmmtm@bi aaia)ND,i S

i nterrupted béﬁ q&t ng - -N CG(O-. [01131 In sone enbodinents, the
i nvention i sCRIrede aO Bbof formul a (1V) wherein R is

hydrogen, one of Rh and Rk has the formula -V-T'-RZd, and the other of Rh
and if is sel ect & f eemi Wéngr\@ﬂalﬂy @@ﬂsqt@tfrqﬁgth@srowenf@g@rs of Chalighati¢, 3

al i phati c, % :h sonme such
enbodi nent s, i’ ga-ﬁqa@mﬁ? yd% glgger&fhamf’% né‘lﬁend ‘nglnd Red is
-N(R) 2, V\herfﬁmﬁ)a&h el¥h I nAlR @{adﬁry,hb 3eldcisd nyxdmggedsupctbnﬁhggofalhblbhm c, or

-N(R )2 is an optional sub§t|tuted 5- to 6-nenbered heteroaryl or 4- to
8- menber ed h@@@r%@yaﬂ§¥¥ﬁqﬁﬁ-H@%ﬂhﬁziwﬁ addition to the nitrogen, 0-2 ring
heteroatons selected fromN, 0, and S. In certain such enbodi nents,

-N(R )2 is an op@]onéﬁ%?ﬁ#aw%W|tuted het erocycl yl selected fromthe group
consi sting of piperidinyl, piperazinyl, and norpholinyl. In certain other
such enbodi H&82ls, - NERp@embodispenissf the invEREPnaTie 19 Asubgsaus ‘Pfé‘teéP‘BE‘i}E‘FWf

sel ected frQ&hgﬁqnghkﬂﬁgxhﬁﬁﬂ@hqngt|d|nyI [01141 In sone ot her
enbodi nents, the invention relates to a conpound of formula (IV), wherein

R is hydrogen one of e and Rk has the la -V-T'-R d, and the other of
Rh and Rk is selected fromthe groupF;SQZEgFing of hydrogen, -halo, C1,3
al i phatic, and -ORS, where RS is hyd emor C, _3 aliphatic. In certain
such enbodi nents, Vis -CCONR )-, T )@ a C24 alkylene chain, and Rd is
an optionally substituted 4- to 8-menéfeq heterocyclyl or an optionally
substituted 5- to 6-nembered heteroaryp=AnR€ertain such enbodi nents, R d
is an optionally substituted hetdf 03 sel ected fromthe group consisting
of pyridyl, pyridazinyl, pyriolg azinyl, pyrrolyl, oxazolyl,

i mdazolyl, and pyrazolyl. In certain ¢ such enbodinents, Rdis a 6-
to 8-menbered bridged bicyclic heter

{am
wherein each of R®, RS, R, and Ring C have the values or preferred values described
above for any preceding formula.

[0103] Some embodiment of the invention relate to a subgenus of the compounds of

formula (I1a) defined by formula (Iila):

(IIIa)
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[0115] In sone enbodi nents, the invention is directed to a conpound of
formula (1V) wherein R is hydrogen, and at |east one of Rh and RK is
selected fromthe group consisting of -CO2R5, -C(ONR,, -C(=NR)NR,,
-C(ONRA) C(=NR) -N(R4) 2, -N(RC(=NR -N(R-C(ORS, or -NRC(ORS. In sone
such enbodi nents, at |east one of Rh and Rk is -CO2R5, where R5 is
hydrogen or C 4 aliphatic. In sonme enbodi nents, each of Rg and e is
hydrogen, and Rh is -CQZRS. [01161 In sone enbodi ments, Rg is hydrogen, and
one of Rh and RK is -C(O-NR2 or -C(=NR )N(R)2, where -N(R)2 is an
optionally substituted heterocyclyl selected fromthe group consisting of
pi peridi nyl, piperazinyl, norpholinyl, pyrrolidinyl, and azetldlnyl I n
some such enbodi whatis, eaﬂﬂﬂRﬁffandRh"a&ﬁdpeRKeﬁﬂgssl-(yae»geforﬂ?ﬁeacﬂm@t RUubrgeRD-i to D v,
as defined above. In certain such enbodi nents or Rk has one of

t he for mul aéndepanderslyps hygroggy or I‘h&&“‘ £378 oF Ry Ry Ko ‘é)g l?de vilHes 2ard| evant

DOSI 1101 Of At el MtcR ABRONONSoRP bRl ikmTabl @ 3 bel ow -39 [ 0117]
Some enbodi nent of the invention relate to a subgenus of the conpounds of

fornula (A) (@efli ned Bysofr@eABSBMENS, eacBEP in rbibhub NN Re (JTIR'is sefecidll Rym tid ( C)
wherein: Ring Ais a substituted or unsubstituted 5- or_ 6-nenbered aryl,

heteroaryl , gravpdoristiptadCiclikatices Ruoseaiphajir apd Rg;aniFpash Ris pelected oM t ut ed
02 PRt e A oy GRS et o0 C o
and 0- 3 i ndepepdlesit, ¥ack et Iétztrﬂdfﬂm&pe@%n@ is seitkieg rahitle: gopUpPSsistiag of

-halo, -NO,, -C(R)=C(R),, -C=C-R’, -OR’, and -N(R'),.

[0105] In some embodiments, the invention relates to a compound of formula (I1la),

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; and each of R? and R® independently is selected from the group

consisting of hydrogen, -halo, C, , aliphatic, C,, fluorcaliphatic, and -OR’, where R’ is

hydrogen or C,, aliphatic. In some embodiments, each of R” and R independently is

selected from the group consisting of -halo, C_ aliphatic, C, , fluoroaliphatic, and —ORS,

where R’ hydrogen or C, , aliphatic. In certain such embodiments, R" is hydrogen, R%is

selected from the group consisting of hydrogen, -halo, C_ aliphatic, C, , fluoroaliphatic, and

-OR’, and each of R” and R® independently is selected from the group consisting of -halo,

C, jaliphatic, C,, fluoroaliphatic, and -OR’, where R’ hydrogen or C,, aliphatic. In certain

embodiments, R” is hydrogen, R® is hydrogen, chloro, flucro, bromo, methyl,

trifluoromethy?}, or methoxy, and each of R” and R independently is chloro, fluoro, bromo,

methyl, trifluoromethyl, or methoxy.

[0106] Some embodiments of the invention relate to a subgenus of the compounds of

formula (A) defined by formula (IV):
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each of Re, R, and RY has the values and preferred val ues descri bed above.
[01181 In sone enbodinents, the invention relates to a subgenus of formul a
(C© defined by formula (10: ~C1 HNNRe I1A- N B (V) wherein: -40 R
i's hydrogen or a Cl1.3 aliphatic optionally substituted with R3 or R7; Ring
Ais substituted with 0-3 Rb; Ring Bis substituted with 0-2 independently
selected R and 0-2 independently selected R' or Cl. aliphatic groups; and
Ring Cis substituted or unsubstituted. [01191 In some enbodi nents, the
compound of fornmula (V) is defined by fornula (Va): RO Rh Rk HN N> N
Rb2 Re Rb3 N Rcl Recs (Va) wherein: R is hydrogen;

RS -
Hk
HN
2N
N° v
— R®

av)
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’ or R’;

RE is selected from the group consisting of hydrogen, C,  aliphatic, and R™; and

each of R"and R" independently is hydrogen or R

f0107] In some such embodiments, the invention relates to a compound of formuta

(IV), wherein:
each R*in R or K™ 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 heteroaryl ring.

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

piperazinyl, or morpholinyl ring.
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each of Rbz and Rb3 independently is selected fromthe group consisting of
hydrogen, -halo, Cl1.3 aliphatic, C, _3 fluoroaliphatic, and -ORS, where R5
is hydrogen or Cl1_3 aliphatic; each of R' and R6 independently is sel ected
fromthe group consisting of hydrogen, -halo, Cl.3 aliphatic, Cl1_3
fluoroaliphatic, and -ORS, where RS is hydrogen or C _3 aliphatic; R is
sel ected fromthe group consisting of hydrogen, C 4 aliphatic, and RId; and
each of Rh and Rk independently is hydrogen or Rd. -41 [01201 In sone
enbodi nents, the invention relates to a conpound of fornula (Va) wherein
at |l east one of Rh and Rk has the formula -V-T3-R2d or -V-T 3-R ", where: V
is -C(ONR-; T3 is a C2_4 alkylene chain; R2d is -N(R 2, where Ris
hydr ogen or [6G913 al i phatre@mb&dimbme) R ipantidheelsan® anbhpage of foatdniiVt aken
t oget her vvitﬂﬂfthe nitrogen atom forman optionally substituted 4- to
8- menber ed KEFEFbcyclyl or an optionally substituted 5- to 6-nmenbered
heteroaryl ri avi.n in . j 4ol ON 1O i e o2 g et er oat ons
sel ect ed from%?g‘g}s Slé]ﬁ;gmteg;w%ﬁlbgi ‘ﬁhelr%eaéélkguﬁ |P(%1£1&agﬁﬁllsguet§s%? iﬁjf)ﬁl'?}é% 4- to
8- nember ed het er g@eyrdodistidp of@) , ARhh@NRY, IRP, -TSEYahd {IHREdvIEre T 6 86- menber ed
heteroaryl. [0121] In sonme other enbodinents, the invention relates to a
conpound of f or ik akylengghainwherein RR is hydrogen, and at |east one of e
and Rk is selected fromthe group consisting of -CO2R5, - g%uNg%%\
8L =NR) N R) 7, o Ry ) om0 Ramre i o R R PR
-NR C(O R5. [ 0124, d NipBeRAlidnb Widted RO REMR: inkihRnidhe Riskioded fRindihes t0 a
conpound of fornula (Va), wherein: R, Rb2, R, and are each hydrogen;:
Rb3 and Rcl ar e maghronsidiepeffde rtdhyticsRT.&Ct-8dRT pesimTt-Re wiewdpiseonsi sti ng of
-halo, C1_3 alip atﬁ(ﬂlan Cl.3 f(liuor oal i phatic, and -ORS, where R5 is hydrogen
or Cl.3 aliphatits®*Rd*i8"&éM"ected fromthe group consisting of hydrogen,
-halo, C1_3 ali,phatic, C _3 fluoroaliphatic, and -ORS, where R5 is hydrogen
or CL.3 ali ph:ﬁ?sé‘,yd‘z&ﬁ‘(’i" I~ is -COIT, -C(ONR4)2, -C(=NR)N(R),
AONR TOI\II]B(}] NCR) In s%;ie 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=CR’,
-OR’, and -N(R",, and each R* independently is selected from the group consisting of -halo,
-NO,, -CR*)=C(R),, -C=C-R’, -OR’, and -N(R),.

[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 Ris
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 NERHYC(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 -C(O)N(R‘)—, Tisa
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-N(R C(=NR)-N(R)-C(O) R5, where R5 i.s an optionally substituted 4- to

8- menber ed nitrogen-containing heterocyclyl ring, and -N(R4)2 is an
optionally substituted 4- to 8-nenbered heterocyclyl ring having in
addition to the nitrogen atom0-2 heteroatons selected fromN, 0, and S.
-42 [0123] Conpounds enbodyi ng any conbi nation of the preferred val ues for
the variables described herein are considered to be within the scope of
the present invention. [0124] _ Table 3 shows specific exanpl es of
conpounds of formula (V). Table 3. Aurora Kinase Inhibitors ON ONH HC
/CH3 O NH HCH3 N/ HW\ CH N, NN-NHN N NC NC NI FCd N F\
f ~f F1-11-2 1-3 O NNCH3 O NJ+/NCH3 1, HCH3 HCH3 H- N),--N HN 11N
NN 1IT- N N Yblklenethabh, ad R'Ns QIR') Nwkere Eachr Rlindepbadenty 6 hydrd@n0r

C,; aliphatic, or -N(R")2 is an 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. In certain such embodiments, -N(R", is an optionally substituted
heterocycly! selected from the group consisting of piperidinyl, piperazinyl, and
morpholinyl. In certain other such embodiments, -N(R")2 is an optionally substituted
heterocyclyl selected from pyrrolidinyl and azetidinyl.

[0114] In some other embodiments, the invention relates to a compound of formuia
{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 certain such embodiments, V is CONNRY-, T isa
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 an

optionally substituted heteroaryl 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 bridged bicyclic heterocyclyl.
{0115} In some embodiments, the invention is directed to a compound of formula
(IV) wherein R® is hydrogen, and at least one of R" and R" is selected from the group

i g ] 4 4 4 4.
consisting of -CO,R’, -C(O)N(RY),, -C(=NRIN(R"),, -COIN(R)C(=NR')}-N(R"),,
NERYCENR)-NRY-COIR’, or -NR'C(O)R’. In some such embodiments, at least one of R
and R is -COst, where R’ is hydregen or C_ aliphatic. Insome embodiments, each of R®

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

fo116] In some embodiments, R is hydrogen, and one of R"and R*is -C(O)-N(R“)z or
-C(=NR°)N(R4)2, where -N(R‘i)2 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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ON-O0O HCGNNH/ ~NH/ ~NCH3 N-NI HNC- HNC- N1 CH3 C -N\ _\ ~r F
a& "NA \V\NI1I FF1-71-81-9 000 / "CH3/ -CH "~/ ° NO CH3 NNN N

N-N G X'NA I '"NC "NC CH3\ / OCH3 1-10 I-11 1-12 / ~NCH3 /
~NCH3 HN N N~-N O L/NCH3 HN~H "~ N-NN-N\ C -N G NH3/ -N\ 1 F
F F 1-13 1-14 1-15 44 NHOO p NH3/ H~NHp ~ ~CH3 \ HN HN HN  N~N
N~N N

[0117] Some embodiment of the invention relate to a subgenus of the compounds of

formula {A} defined by formula (C):

(€

wherein:

Ring A is a substituted or unsubstituted 5- or 6-membered aryl, hetercaryl,
cycloaliphatic, or heterocyctyl 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.

[0118] In some embodiments, the invention relates o a subgenus of formula (C)

defined by formula (V):

W

wherein:
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ad1~'"NA IN ad '"NF\ F F~I\ 1-16 1-17 1-1S OO ONH NH NH M/ HN
/" rNHNN FR3CH3CI H3CC -NCl -NC -N \ F\ C \ CH3 1-19 1-20
1-22 p OO NHNHNH HNC/ , HN, HNd/-AHCJ Il \ _ H3ON.'/ Had C 'N
Cl -NHC-N OCH3 F F 1-22 1-23 1-24 -45/ "~ d-o OHHNONHN " 1 HNN,
H NHN Cd~-NN NFHICC NFCO = [-25 1-26 1-27

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 (-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:

Ris hydrogen;

each of R and R" independently is selected from the group consisting of hydrogen,
-halo, C, ; aliphatic, C, , fluoroaliphatic, and -OR5, 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;

RE 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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(0O) N NN'; N O -NCG NCG-N G F/ C 1-28 1-29 1-30 0O
NHH_ "~ N NN-Ncj NN % _ OC -NC -NO 1- N CH3 ~
1-31 1-32 1-33 -46 e HOO N=\ C NH O\ HN/ \C ~ ° N1 N$N HN
"N-N\ " A/ _NI'VAO d-N d/ 'N~F C 1-34 1-35 1-36
CHZCH3 el OCH3 HNHNN N N NN-~C | 'N

[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—T’~R7d, where:
V is -C(O)N(R")~;
Tisa C, , alkylene chain;

R is -N(R'),, 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(=NRN(R"),, -C{O)NR)C(=NR)-NR"),,
NERICENRY-NRY-CO)R’, or -NR'CO)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;

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(OIN(RY),, -C(=NR)N(R"),, -C(O)N(R*)C(=NR")-N(R"),, or
—N(Rq)C(=N'R4)—N(R4)-C(O)R5, where R’isan optionally substituted 4- to
8-membered nitrogen-containing heterocyclyl ring, and -N(R‘I)2 is an opticnally

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

atom 0-2 heteroatoms selected from N, O, and 5.

-42 -
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NI 11\ ad 'NA "NCA 'N FF 1-43 1-44 1-45 OCH3 NM3 (-j \/ HL
Ni ""NHNHN 1°

[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

H
S Hecry Nt

N
H CH;

14 I-5 I-6
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1-431 1-432 00/ , N/ °~ H/\~~/ "~ HHCNCH N-Nry3C'\NH NHZN °
N-N HNCH3 H36 NH3C' H3CJ' | HN"N 'S NN FFF F- FF 1-433 1-434
1-435 -90 H')I N\ N'_NHCN" HN) 1\ N

CHj

l/kNH
o

I“\/%Ha

7.:
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H3C " HN~- NH3CCH3 NHO Nj H3C/ | CH3'NS'N'N FFF FF F 1-436
1-437 1-438 CH3 HNNO_\ /~-NHGC\ NHZFINS CH3 N HON-3 NHNH O
HC- N CH3 NOI a OGNl N N-NHN-NH3C FF FFS-\\ HC-N 3 F
|-439 1-440 1-441 H3C CHa HHGNH NH HNOHN CH3 ' \ ~HNH3C CH3 / HNN

~\H }- N NNN-N G -NF G "NF MO-N F

I-370
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OVe 1-442 1-443 1-444.-91 OHCH3 H3C HN" HHCa " \ RPN HaC N HN O
, HNNH3CN \ 16-NHN C I / '"NNNNWNFFC -N \'1 / FAQ -NOw FF
1-445 1-446 1-447 H3C CH OO HZN NH N NCH ~1 ~H N NH N"N HaCCl N -N

HNCHHIC 3 N~-( NO= O / 'N-NS-NFFF F- F- F 1-448 1-449 1-450
NHOO HHHI CN~H NHO. NN HBC. N NNgNM ,-NHN~H3 N1 H3CIC

-85-



N-NHNN FFF\ F 1-451 1-452 1-453 -92 O NNHO /"N, NHH3 ~1 HO
NYNNNHY, NN HZNHN, HBCNCH3 HCH3 N Br / HBC NH-NHN ..NF F
FFE\N\N I\ 1-454 1-455 1-456 CH3 CH3 ONO/ WH ~H-,! g/ \ OH Od,-\N N
HHN / N NN- N C '"NFi &CH3 A NC N FFo \ ~\ I rOH3 H3C
1-457 1-458 1-459 OO0 OHOHOHI- NH H °~ NNN-N

- 86 -



C IFA "NC 'N QH3\ CH3 OvCH3 H3C 1-460 1-461 1-462 -93 OO O OH

eOH OH HN H N H ~
1-465 OH\ OHOH H_ _\ HNHNJI rf’

/-N C

N C

"N Cl
N NN N~\

Cl

-No C "N C

CH3 IF OCF3 'CF3 1-463 1-464

"N 'CF3 ~

~ OCH3 CH3 F OCH3 H3C 1-466 1-467 1-468 OO0 OHeOHOHH HNHN C
|

'NC NC N
OH HNHN

O= NCH3 N N~CH3 1-469 1-470 1-471

N~N N~N N N

HN
a

k)

1397

o) o]
N -
Oty
Cl NHy~ "
N

1-398

Cl NH

I-404

-87-

-94 000
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-N CI I "NNCI NH NHHV\ 1-472 1-473 1-474 OO0 OHOHOH-N ~~
H " HN NNN Cd'~NC I~NOC N H3C N, O NHp \ / \ CH3 F 1-475
6 1-477 O0O OHeOHOH HN/ \ BN~  HN \ N NN-NFN -NN-N
a F\F I\ 1 1 1-478 1-479 1-480 -95 OO OH OHOH/ 'NN HN
NH C P, -NN-NN'NC -NC "N FFF 1-481 1-482 1-483 OOO

7

ITPIQO
zZTbhz

1-406
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~ N~ \ HNOHHNOAHNOH /'"-N/-NNHN'--N CH3 %2 %Cl | 'N
C NHNN FF~ ~1 ~1 1-484 1-485 1-486 CHNNHHO/ \ NHHNO H NV
HND N'NL HNHV N-N ~NCH31 I G NCH G NC NFpF 1-487 1-488
1-489 -96 HNNHH '\ N\ NHH" N\ NHHN"N1l~HN~J~HNMHYd/-
CHs | CHBN-NCH3 CH3 CI "NC NCO N FFF 1-490 1-491 1-492 HHH O N NH
JANNH" NH HH CH3H - NNHN NNN%CH3 HZNOHo | C-" "NC NCO 'N
i F - F F 1-493 1-494 1-495

1-424 1-425 1426

-RO -



HNL Ol / HHNO/ HHHH JINNCHs, IANNN/~) N  NNHNONHN "N
/_CH3' O~Cl NCO NC N Fi FF 1-496 1-497 1-498 0 OHANyN / NH HO /
NCHHO/ \ NH 1 N~V-N-NN~NCH3-NI 1\ 1 _ C NC -NCI N CH3 F3C C
FFCQ 1-499 1-500 1-501 -97 OOOF HO-/" NHHON CH3~N b L N H NON N,
-NHN N CH3 G CFC NJOd cl NO NCH3 Br i F 1-502 1-503 1-504 H N
JU \r COH3 " CH3 /N CH3, N~ CH~NH 3 rr / HNN" NAHSCNDN_Nr N O
CH3 1 \ CHBHNC NdO NI\ Fd

1-428 I-429

1-430 I-431 1-432

HS(E\ON)kQ N,H

HzN

2 ),‘-*N
N™

I-433 1-434 1-435

-90-



NN FFFF 1-505 1-506 1-507 N CH3 CH3 / H O NH
(I NNH/ NHCH O N NNHNONONNCH3 1 \ C N
\ z FI1-508 1-509 1-510 -98 FHCH3 H H\yN/ \
NHNONHNHN_CH3iIN O FFCQ fN CH -NC
\'i F \, \' 1 1-511 1-512 1-513 OCH3 H HN "
/[, N 1 CH3 N~NTN _

- N
HSCE ‘N‘ /2 \
.C" CHa ==
Hoo—¢ 1
S =\
E
F
1-436 1-437
0
H
8 O~
HaC™ ™ N/'\'":I
HC e A
o= |
HN" =N
F
F
1-439 [-440

1-442 [-443

-9) -

(]
>\
Z
Z
I

NH o}
CHj g
=N
F
F
1-438




Y bH3 N>/-NH NCH3rN CH3 HN CHINCH3 HM / iN C -N/ -N CH3
C FF F 1-514 1-515 1-516 HH)CH3 HNH 7 \1 HN-N H\-\ F N
O NNCH3 ~NNrNN" NONHNHN r \ HNCH3 | CH3 NCH3 d -N\ /
Fr FA F FcHNOH3 F 3 1-517 1-518 1-519 CH3 CH3 CH3 C/ "H33
dHHNNN/ NH HN~-NHHH CH3 N~F N; CH NH NCHH3 NH N Cl
fNC N FFFFi F 1-520 1-521 1-522 -99 N/ HCH3 N H HZN H
HN™ N\ N N-NC

1-445

1451

I-449

02 -

1-453

1-447
O
H ,\)\@ H
i N
7N HyC 7N
\ N™
Ly HN‘CHa Hsc;\l =
o= |
=N s =N
R
F F
450



HN CH3 NN CH3 IF O -NI C -NFFOA N FF 1-523 1-524 1-525 CH3 CH3
H3C, ~( N-NHH HI:f / \ HCH3/ \ HN/ NCH I -N N~~-NNNNOC | / N
ad -NC '"IC-N FFFI1-526 1-527 1-528 H3C, CHCH3 N NH -H\!( C
~Nr~lfy Hfy HNHN/ V/ " N HHH-NN%WN%NNC / -NC -NdO -N
F. \ F\ FF 1-529 1-530 1-531 -100 CH3 H3C, CH3 HN~ /N NH H~/ HL,~-N/ \
CH3 , N>  ON~ NHN*> NC I -NI CF -N
o} N-NH
“LQ*N'H
HN N}v
“CHa =,
Brfl
” =N
F
J-454 1-456

1-457

.93



FFCO -NF F 1-532 1-533 1-534 \~ 0 HNON$CH3 N (J\' NCH3 CH3 NOC F
F 1-535 [01251 The conpounds in Table 3 above also nmay be identified by
the following chemcal nanes: |-1:

4-[9-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n- 2-

yl am no] - N- (2- net hyl am no- et hyl ) - benzam de |-2:

N- (2- Am no-et hyl )-4-[9-chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do

4, 5-ej azepi n- 2-yl am noj - N- net hyl - benzam de 1-3:

9- Chl or o- 7- (2-f 1 uor o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-

m noj - N- met hyl - N- ( 2- net hyl am no- et hyl ) - benzam de 1-4:

9- Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n- 2-

m no] - N- (2- di net hyl am no-et hyl ) -benzanm de 1-5:

[
| a
[
a
[ 9- Chl oro-7-(2-fluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-¢€] azepln 2
a
[
a
[

| am no] - N- ( 2- di et hyl no- et hyl ) - N- met I - benzani de 1-6:§
9- Chl oro- 7- (2- f | ugrg- Prienyl ) - 5H bengoiciPyr i ni dof 4, 5-
m no] - N- ( 3-di net h m no- propyl ) - be mde - 101 1-7;
9- Chl or o- 7- ( 2- f'or o- phenyl) 5H—b’é zo[ c] pyrlmdo[4 5:
yl am no] - N- ( 3- di et :

(4-[9-Chloro-7-(

yl am noj - phenyclI

[
4
y
4
y
4-
y
4-
yl
4-

-94-



1-9: {4-[9-Chloro-7-(2-fluoro-phenyl)-5H benzo[cl pyri m do[ 4, 5-e] azepi n-2
yl am no] - phenyl ) - (4- net hyl - pi perazi n-1-yl ) -nmet hanone 1-10:

(4-[9-Chl oro-7-(2-choro-phenyl)-5H benzo[ c{pyri m do[ 4, 5- e] azepi n- 2-
yl am nol - phenyl } - (4- net hyl - pi perazi n-1-yl ) -met hanone [-11:

[4-(9-Chl oro-7-0-tolyl-5H benzo[ c] pyri m do[ 4, 5-e] azepi n- 2-yl am no) -
phenyl ] - (4- et hyl - pi per azi n-1-yl ) - net hanone 1-12:

(4-[9-Chl oro-7-(2-net hoxy- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- e]-azepi n-2
yl am no] - phenyl ) - (4- net hyl - pi perazi n- 1-yl ) - met hanone 1-13:

{4-[9-Chl oro-7-(4-fl uoro-phenyl)-5H benzo[ cl pyri m do[ 4, 5- el azepi n- 2-
yl am no] - phenyl } - (4- net hyl - p i perazi n-1-yl)-net hanone 1-14:
{4-[7-(2-Fl uoro-phenyl)-9-net hyl -5H benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-
yl am no] - phenyl ) - (4- et hyl - pi perazi n-1-yl ) - met hanone 1-15:

2-{3-[9-Ch|oro-7-(2-f| ro- phenyl ) - 5H be c%c]pyrlmdo[4 5- &Fepin-z
PHy| - pi per azi nayylY'- et hanone  1-

yl am no] - phenyl } - 1-(
4-19-Chloro-7-(2-flu - phenyl ) - 5H ben c] pyrimdo[ 4, 5- zepin-2-
yl ami nol - N- pi peri d*N- 4- yl - benzani de TN17:
(4- Am no- pi peri din- 1)-{4- [9 chl or a¢ N(2-fl uoro- phenyh%‘ H
- phenyl ) - nmethgASxie 1- 18:

benzo[ c] pyri m do

{4-[9-Chl oro-7- | ubr o- phenyl) o[c]pyr|n1do
yl ami no] - pheny¥1 -(4 &lnethylanlnﬂ-plp ridin-1-yl)- et hajone, ,,1- 19:
4-19-Chloro-7-(2-f : i
yl am no] - N-[ 3- (4- hyl - pi perazi n- 1- yW) propyl | - benzam 1- 20:
4-19-Chl oro- 7- ( 2- chlymr o- phenyl ) - 5H berzo[ c] pyri m do[ 4, Sretazepi n- 2-

yl am no] - N-[ 3- (4- net hyl - pi perazirt-1-yl)-propyl]-benzam de 1-21:

4-(9-Chl oro-7-o0-tolyl-5H benzo[ c] pyri m do[ 4, 5-e] azepin-2-yl am no)-N-[ 3-
(4-met hyl - pi perazin-1-yl)-propyl ] -benzamage 1-22: 0

4-19-Chl oro-7- (2- net -ophenyl ) - 5H be yrim dof 4, 5- pi n-2
yl am no] - N-[ 3- (4- net - pi perazin-1-yl ropyl ] - benzam d -23:
9- Chl or o- 7- (4- f-y0OT 0- phenyl ) - 5H bewzol c] pyri m do[ 4, -] azepi n- 2-

4-
yl ami no] - N- [ 3- (4- mephy| - pi per azi n- 1- XP}Npropyll-benzanlgbw» 102 1-24:
4-[7-(2- Fl uoro- phenv ¥- 9- et hyl - 5H bepgd[ c] pyri m do[ 4, 5-

©

cl Cl

-05.



yl am no] - N-[ 3- (4-ne thyl -pi perazin-1-yl)-propyl ]-benzam de 1-25:
2-(3-[9-Chl oro-7-(2-fluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5- el azepi n- 2-

yl am no] - phenyl [ - N-[ 3- (4- et hyl - pi perazi n-1-yl)-propyl]-acetam de 1-26:
(4-[9-Chl oro-7-(2-fluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5- el azepi n- 2-

yl am no] - phenyl | - nor phol i n- 4-yl - met hanone 1-27:

4-[9-Chl oro-7-(2-fluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n-2-

yl am no] - N, N- bi s- (2- hydr oxy- et hyl ) - benzam de 1-28:

(4-[9-Chl oro-7-(2-chl oro-phenyl)-5H benzo[ cl pyri m do[ 4, 5- e] azepi n-2

yl am nol - phenyl (- nor phol i n- 4-yl - met hanone 1- 29:

4-[9-Chl oro-7-(2-fluoro-phenyl)-5H benzo[ cl pyri m do[ 4, 5-e] azepi n-2-

yl am nol - N- ( 2- nor phol i n-4-yl -et hyl ) -benzanm de 1-30:

4-19-Chl oro-7-( 2- chIoQP phenyl) 5H—benzo|oclpyrinido[4 5- azepin-2-

yl am no] - N- ( 2- nor phol i et hyl) -benzapi gde 1-31:

4-(9-Chl oro-7-0-tol ﬁ-benzo[clpyrl Jlf 5-e] azepi n- 2- :&;

nmor phol i n- 4-yl - etEéL benzanlde 1-32:

m no) - N- (2

4-19-Chloro-7-(2
yl am no] - N- ( 3- nog
4-19-Chl oro-7-(
yl am nol - N- ( 2-
4-19-Chl oro-7-(2-
yl am no] - 2- hydro (2-nor phol i n- 4-
[ 9- Chl oro- 7- ( 2- chl¥0r 0- phenyl ) - 5H ben c] pyri mdo[ 4, 5- elazepln 2-yl]-
pyri di n-2-yl - am ne I48136: 1-482 1-483
[9-Ch|oro-7-(2-f|uoro-phenyl)-SH—benzo[c]gyrinido[4,5-e]azepin-2-y|]-
(3, 5-di chl oro- phenyl ) - &i ne 1-37: S

[ 9- Chl oro- 7- (2-f | uor EHy1 ) - SH benzolipyTi ni do[ 4, 5- el a no2-yl]-(4-
met hoxy- phenyl ) -am n - 38:

[ 9-Chl oro-7- ( 2- f 1 Ubto- phenyl ) - SH—benquc]pyr|n1d0[4 5- efé}ppln 2-yl]-(4-
ethoxy-phenyl)-anlné" - 39:

[9-Chl oro-7-(2-f
nethoxy-phenygz- N
[ 9- Chl oro-7-(2=f | uofo-

am de 1-34@

I qr o- phenyl) %Fkbe zQ

1-484 1-485 1-486

1-488

-05.



met hoxy- phenyl ) -am ne -103 [-41:

[ 9- Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n-2-yl | - (4-
chl or o- phenyl ) -am ne 1-42:

(9-Chl oro-7-(2-chl oro-phenyl)-5H benzo[ cl pyri m do[ 4, 5- el azepi n-2-yl]-(4-
chl or o- phenyl ) -am ne 1-43:

[ 9- Chl oro-7-(2-fluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n-2-yl ] -(3-
chl or o- phenyl ) - am ne 1-44:

[ 9-Chl oro-7- (2-fl uoro-phenyl)-5H benzo[ cl pyri m do[ 4, 5-e] azepi n-2-yl ] - (2-
chl or o- phenyl ) -am ne 1-45:

4-[9-Chl oro-7-(2-chl oro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n-2-

yl anf nol - phenol 1-46:

(9-Chloro-7-(2- quoro phenyl) - 5H benzo[ c] pyri m do[ 4, 5- elazeplfl-2 yl]-(4
nor phol i n- 4-yl - mhe mone |- 4%n ° H

[9- Chlor07(2 Ryl ) - 5H ,gﬁmo[ A i do[ 4 }e‘LLQrNZyl] [4
(4- et hyl - pi p |r'1‘-1 ylrz%pheny mthe 128

[ 9- Chl or o- 7- ('2“ uor o- pheayl ) - 5H enzo[cl"
pyri di n- 4-yl met (¥t - phgnyl ) Y ani nes; 1-°49:
[ 9- Chl oro-7-(2-fl uorsg-
yl am no] - benzonitrile |
[ 9- Chl oro-7-(2-fl uoro-
ni tro-phenyl)-amn _adg 91

4-[7-(2-Fl uoro-pheny SFLbenzo[c]pyr|n1d0[4 5- elazepln 2 ylanlno] benzoi c
acid 1-52: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H benzo[c] pyrim do[4, 5-¢€]
azepi n-2- ylam nol -henzoic acid I-53:

4-[9-Chloro-7- (24 h epyl) 5H Bgn pyrim do['Z4y S}eyaygem n- 2-
yl am no] - bengq | 'Hk M@‘ %‘L"lm

4- (9- Chl or o- 7 IyI Gs Pn-2- yIaN%Wo)- benzoi ¢
acid 1-55: 4- [9 oro- : by 2 beqf | pyLigFo[ 4, 5- e

] azepi n- 2- ylanfno

1-493 1-494 1-495

1-496 1-498

1-459

-07.



1-56: 4-[9-Chloro-7-(4-fluoro-phenyl)- 5H—benzo[c|pyr|n1do[4 5-e] azepin-2-
yl am nol - benzoic acid 1-57:

4-19- Fl uoro- 7- (2-f 1 uor o- phenyl ) - 5H benzol c] pyri m do[ 4, 5- e] azepi n- 2-
yl am no] - benzoic acid - 04 |-58:

4-[7- (2- Fl uor o- phenyl ) -9-met hyl - 5H benzo[ c] pyri m do[ 4, 5- el azepi n- 2-
yl am nol - benzoi ¢ acid 1-59:

4-1 10- Fl uoro-7-(2-fl uoro-phenyl)-5H benzo[ cl pyri m do[ 4, 5-e] azepin-2-
yl am no] - benzoi ¢ acid 1-60:

4-110-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepin-2-
yl am nol - benzoi c acid 1-61: 4]

10- Br onp- 7- ( 2-f | uor o- phenyl ) - SH benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-

yl am no] - benzoi ¢ acid 1-62:

4-[7- (2- Fl uor o- pje ) - 10- met hoxy- nzo[c]pyr|n1d0[4>5 e azepln 2-
yl am no] - benzoixg” & L 63: HO »*€;i‘

4[ 9- Chl or o- 7- ( 2- chl or gi4phenyl ) - 5H—benzohﬁ}pyr|nldo[ e]a eQLQ 2-

yl ami nol - benzami de 1- 54

3-[9-Chl oro- 7- ( 2- cro phenyl)-SHb [cpyrlmdol4%

yl am nol - benzam d& 3 ; ci

(3-[9-Chloro-7-(2-c ¢ phenyl)-SH-behih &]pyr|n1d0[4 5-'
ylanino]-phenyl] acet acid 1-66:

2-[3-[9-Chloro-7-(2-c}il oro-phenyl) - 5H—benzo[c|pyr|n1do£4 5-e] azepi n- 2-
yl ami no] - phenyl | -d&8% ani de 1-67: 1-503

419- Chl oro-7-(2-fl uoro- phenyl ) - SH benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-

yl am no] - benzenesul fonic acid 1-68:

4-19-Chl oro-7- (ZHLI°oQ; phenyl) 5H¢hed§j&jiP¥rlnldoL £ e] azepln 2-
yl am no] - benzenesﬁ+ﬁ0W£ﬂ 1- 69: ﬂs

4- 9- Chl or 0- 72¢2"\:-hkar o- pﬁenyléﬂﬁberﬁ’k‘o[c]@ym m% 7‘;..1\,

yl am noj - N- (5- hyl - i soxXg benzepessf onani de

[ 9- CHor 0- 7- (2-f | &6 o- p m 5|—|—b8‘ﬁzo[c]' do[ 4, 5- e]aze
trifluoronethanes ul fcony ’u‘enyl) am net

[ 9- Chl or 0- 7- (2-f | uor o- phe do[ 4, 5- e] d%

1-505 1-506 1-507

1-508 1-509 1510

-08 .



(3, 4-di net hoxy- phenyl )-am ne 1-72:

[ 9- Chl oro-7-(2-fluoro-phenyl)-6, 7-di hydro-5H benzo[ cl pyri m do

[ 4, 5-el azepi n-2-yl]-(3, 4-di net hoxy- phenyl )-anm ne 1-73:

[ 9- Chl or0- 7- (2- chl or o- phenyl ') - SH benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-yl | -
(3, 4-di ne thoxy-phenyl)-am ne 1-74:

(9-Chloro-7-o0-tol yl -5H benzo[ c] pyri m do[ 4, 5- el azepi n-2-yl)- (3, 4-

di met hoxy- phenyl )-am ne -105 |-75:

(3, 4- Di et hoxy- phenyl)-[7-(2-fl uoro-phenyl)-9-nethyl -

benzo[ c] pyri m do[ 4, 5-el azepi n-2-yl | -am ne 1-76:

(3, 4- Di net hoxy- phenyl)-[7-(2-fluoro-phenyl)-9-isopropyl -5H benzo[ c]
pyri m do[ 4, 5-e] azepin-2-yll-amne 1-77:

(3, 4- D net hoxy- phenyl)-[10-fl uoro-7-(2-fl yor o- phengijl) 5H benzo[cl pyrimdo
[ 4, 5-el azepi n-2-yl | yagi ne 1-78: F_Q_ ‘@f@hﬁl

[ 10- Brono- 7- ( 2- fAN Hyl ) - SH- b c] i m dof 2-yl] -
(3,4-dime thoxyo ny§ ¥ ne 1- 99_ M)_E)N N N

(3, 4- D met hoxy- phenyl ) - [ 2-11 ro ph ) - 10tr|fluororreth 7o H
benzo[ c] pyri m do{ 4, 5-eRvaZepi n-RAyl ] - a #}- 80:

(3, 4- Di met hoxypheny (2-f | uku.g- pite FO- net hyl - 5H

benzo[ cl pyri m do, 5- zepi NPyl - ami negd- 81:

(3, 4-Di et hoxy- phenyl) - (2-fluoro-phenyl)-10- met hoxy- SH
benzo[ cl pyri m do[ 4, 5-e] "azepin-2-yl|-am ne 1-82:

(3, 4- Di met hoxy- phefgt) - [ 7- (2-f I uor o- BRghyl ) - 11- et hyl - 5F13

benzo[ cl pyri m do[ 4, 5-e] azepin-2-yl]-anm ne 1-83:

[ 9- Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyrim do[ 4, 5-el azep| n-2-yl]-

(2, 3-di hydr o- ben&o[ di oxi n- 6qylF™? ii ng 1-84:

9Ch|oro7(2f|>‘u 1)-5 yrini dof 4, Ewel
| uor o- 3- net ho pWényI) i N L—K‘B%N »9'
5

[

flu

4-19-Chl oro-7-(f2-f1 uor g- ,r.-r b enzo[
yl ani no] - 2- hyi 6oty - belc acid 1-86:

4-[ 9- Chl o 0- 7- ( 2- cNa¥ OFPiyehy| ) - 5H benzet yrplmdo[4,§-%aP‘
yl am nol - 2- hydr oxy- ben e

1-514 " 1515 1-516

1-517 I-518 I-519

522

-00.



| -87: [9-Chloro-7-(2-fluoro-phenyl)-5H benzo[c] pyrinddo[ 4, 5-el azepi n-2-yl | -
(3, 4-di fuoro-phenyl)-amne |-88:

[ 9- Chl or o- 7- (2- chi or o- phenyl ) - 5H benzo[ cl pyri m do[ 4, 5- el azepi n-2-yl ]
(3,5-di ne thoxy-phenyl)-am ne 1-89:

[ 9-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ cl pyri m do[ 4, 5-el azepi n-2-y11-

(3, 5-di net hyl - phenyl )-am ne 1-90:

[ 9- Chl oro- 7- (2-fl uor o- phenyl ) - 5H benzo[ cl pyri m do[ 4, 5-e] azepi n-2-yl | -
phenyl - am ne 4-[9-Chl oro-7-(2,5-difluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5- €]
azepin-2- 1-91: ylam nol -benzoic acid -106

4-[9-Chl oro-7-(2, 3-di fl uoro-phenyl)-5H benzo[ cl pyri m do[ 4, 5-e ] azepi n- 2-
1-92: ylam no]-benzoic acid (3-D nethylam no-pyrrolidin-1- yI) (4 [
7-(2-f|uoro-phenyl)-9-nethoxy | -93: 5F+benzo [c]pXI,n;go[4

azepi n-2-yl am no] I I-neth@gone
4-[9- Chl or o- 7c(.,§,$u@nbxy phe ijgo [ c] pyr|N-HQ4
4, 5- el azepi n- 2-yl ami o])hgn20|5 p

[

4-[7-(2- Fl uoro- p yl) - & ¥t hoxy- -yr|n1d0[4 5- e] ¥z @pi n-2- 1-95
yl am no] - N, N- bi s- (2- -ethyl)- beﬁ_,,

4-[9-Chl oro-7-(2, 4- dt fo- phenyl ) - 5HIs oLc]pyrinldqﬁ | azepi n- 2-
| -96: vyl ani nol - benzoi i O .
4-19-Chloro-7-(2,4-dif ro-phenyl) 7H-berrzo[ cl pyri m do[ 4,&-El azepi n- 2-

| -97: ylam no] -benzoic acid {4-[9-Chloro-7-(2-fl uoro- ph ¥I -5H benzo [c]
pyrimdo[ 4, 5-e] azépth-2- 1-98: I-524 1-52

yl am no] - phenyl | - (3-di met hyl am no- azeti di n- 1-yl ) - met hanone

4-19-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ cl pyrim do[ 4, 5-e] azepin-2 1-99:
yl am nol - N- mef¥eyl. - N- ( 1- et hyl - pyFﬁDIidin-3-y|)-ben§ﬁﬁiggs

{4-[9- Chl or o- 7-H 2¥T$uor o- phenyl ) 5&+ 8hzo[ c] pyri m dof'4,b- azepin- 2-
1-100: vyl am no] - ph | A(3- di et hyl’ wrrolidin-1-yl t'hanone
4-19-Chl oro-7- (2, 4-dI ngthoxy- phenyl ) - gqgo[clpyrlnldo- }}Q&:

[ 4, 5-e] azepi n-2-yl am Y] ¥benzoi c acid {

4-[9-Chl oro-7-(2- fIﬁEgo-

phenyl ) - SH be @ pyri m do[ 4, 5- ¢l agepj n- 2-

cl =N =N

c
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| -102: yl am no] - phenyl ) - (3- et hyl am no- pyrrolidin-1-yl)-nmethanone

(3-Am no-pyrrolidin-1-yl)-(4-[9-chloro-7-(2-fluoro-phenyl)-SH 1-103:
benzo[ cl pyri m do[ 4, 5- e] azepi n- 2-yl am no] - phenyl [ - net hanone

4-19-Chl oro-7-(2, 3-difluoro-phenyl)-5H benzo[ cl pyri m do[ 4, 5-e] azepi n-2-
| -104: yl am no]-benzoic acid nethyl ester

4-[9-Chl oro-7-(2,5-difluoro-phenyl)-SH benzo[ cl pyri m do[ 4, 5-e] azepi n- 2-
| -105: ylam no]-benzoic acid nmethyl ester {4-[9-Chloro-7-(2-f]

uor o- phenyl ) - SH benzo[ cl pyri m do[ 4, 5- el azepi n-2- 1-106:

yl am no] - phenyl | - phosphoric acid

N-(4-[9-Chl oro-7-(2-fluoro-phenyl)-5H benzo[c] pyrimdo[4,5-e] azepin-2-
| -107: ylam no] - phenyl | - net hanesul f onam de N-{4-[9-Chloro-7-(2-fl

uor o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- el azepi n- 2- L-108:

yl ami nol - phenyl | €% net hyl - acet arfistig~. 107 ciN,\] "
2- (4-19-Chl or o-+HE“ (= o&m-phenyl)HS 3 iglc]pyrinngﬂgégglflgzepin-z-
| -109: yl am nq]; api no} - succi ni fg&' N

[ 9- Chl or 0- 7- ( 3-% | uok- phény| ) - 4- met hyl ~BH-jsanzol cl pyri i tos =210
[ 4, 5-e] azepi n- 2-yl ] - ¢3x4-di met hoxy- phenyl h=2m ne
(4-[9-Chloro-7-(2-f |t pyri m do[ 4,< dzepi n-2
I -111: yl am nol - phenyR)z( 3, 5- di net hyle'pFpgrazi n- 1-yl ) - met h @

4-19- Chi or o- 7- (2- T | uor & phenyl ) - 5H benzdEAL pyr i mi do[ 4, 5- ]
yl am no] - benzoyl ) - pyrroli di ne- 2- car boxyl @ acid
{4-19-Chloro-7-(2-1l oro-phenyl)-5kkg§gfo[clpyrinido[4,§iﬁ] azepi n- 2-
-113: ylaninol-phéﬁ ) - ( 3- et hyl - pi pérazi n- 1-yl ) - met hanone

[ 9-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-el azepin-2-yl]-[4
| -114: (2F+tetrazo|-5-yk)-phenyl]-anine

N-(4-[9-Chloro-7-( r o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-

| -115: yl am no] - ph | ) Mamet am de
5-[9-Ch|oro-7-(2-f}upr§§phenyl)-SH—benzo[c]pyrinido[4,5-e] azepin-2- 1-116:
yl ani no] - 2-f 1 uor oNaehzdi ¢ aci d

N- (3- Ami no- pr of -LSTEWIoro-7-(2-fIuoro-phenyl)-SFL | -117:
benzo[ c] pyri iOsf 3#6- e[ 'azepi n- 2- yl am nol - N- et hyl - benzam de

I-535
f0125] The compounds in Table 3 above also may be identified by the following
chemical names:
I-1: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c[pyrimido[4,5-eJazepin-2-

ylamino]-N-(2-methylamino-ethyl)-benzamide

I-2: N-(2-Amino-ethyl)-4-[9-chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido-
[4,5-e]azepin-2-ylamino}-N-methyl-benzamide

1-3: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido{4,5-e]azepin-2-
ylamino}-N-methyl-N-(2-methylamino-ethyl)-benzamide

1-4: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo|c]pyrimido[4,5-e]azepin-2-
ylamino]-N-(2-dimethylamino-ethyl}-benzamide

-5 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido{4,5-e]azepin-2-
ylamino]-N-(2-dimethylamino-ethyl)-N-methyl-benzamide

I-6: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-¢]azepin-2-
ylamino]-N-(3-dimethylamino-propyl)-benzamide
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-{4-[9-Chloro-7-(2-f
-118: yl anf no] - benzo
-[9-Chloro-7-(2-fluo
-119: ylam no]-pyrid
-(4-[9-Chloro-7-(2-f
-120: yl am nol - pheny
-[9-Chloro-7-(2-fluo
| am no] - 2- met hoxy- be
-[9-Chloro-7-(2-fluo
-122: yl am no] - 2- net
6-[ 9- Chl or o4 (2-fl uo
yl am no] -nicotinic ac
uor o- phenyl ) - 5H benzo
yl am nol - N- IZ- nor phol
2- Chl or 0-5-[ 9-chl or o-
[ 4, 5-e] azepi n-2-yl am
[ 4-[9-Chl or d¥7-(2-fl u
| -126: yl am no] - pheny
4-[9- Chl or oy4p(2-fluo

—O< OFRLN—TUOFEN

ylaninol-2-tr|TIuoronf$gybpg%ﬂﬁngn@Mw_i
0

uor o- phenyl ) - 5H benz

| uor o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- el azepi n-2

yl am no} - propionic acid

ro- phenyl ) - SH- benzo[ c] pyri m do[ 4, 5-e] azepi n- 2-

i ne-2-carboxylic acid

| uor o- phenyl ) - 5H benzo[ cl pyri m do[ 4, 5-e] azepi n-2-

| )-N-(2-norpholin-4-yl-ethyl)-acetam de

ro- phenyl ) - 5H benzo[ c] pyri m do[ 4 5-e]azepin-2 1-121:
nzoi c acid

r o- phenyl)-5H benzo[c] pyrimdo[4,5-¢e] azepin-2-

hyl - benzoi ¢ acid

1-®-CHISBY(-fladro-bRAFDERIbRYAO| dfiydiafidb{£5-ddzepinepi n- 2- | - 123:
ldmiho[-O-(Clilretr9lafir{odrbpyl)-N-methyl-benzamide

[cl pyrimdo[4,5-e] azepin-2- 1-124: i
{4ri9-Ghipro-B@tippio-hemAettbbane ¢l gpyrimigel4,5-clazepin-2-
vlageinof-phesylopiptrany -y spihgoRe o[ c] pyrinid .o |- 125:

- benzoij aci i - oo
PRL BT e s e oo

Qo b s A RV tofaselazdtepi n-2- 1-127:
(o BRBRY koo gq pié'ra[ziﬂqglg%é%gn“%n? g 1! | i

c] pyrimdo| 4, 5-el azepi n-2- 1-128:

yl am no] - N- mai:hyl - N- ( [-(sr€tloyd-Z@iayé 5 Hébemeolklpyripnidyddiy dmrepie-2-ylamino)-

N- ( 3- Ami no- propyl ) - 4-
benzo[ c] pyri m do[ 4, 5-
4-19- Chl or oL%Z(2-f1 uo

yl am no] - N- ( 3- net hyl alf

N- (2- Am no- 2-pet hyl -p
benzo[clpyrﬁ%ggo[4,5-
2- (3, 4- D net hoxy- phen
benzol[ c] pyr iray.do[ 4, 5-

pi@ngihl4emehyl-pirRrakindelongthanept ) - 5H | - 129:

e] azepi n- 2-yl ani noj - benzam i elazenin2- _
w&;ghféﬁ%% : %?egﬁg_ﬁg%gﬁgﬁﬁ@mgﬁﬁ KPR 2- 1- 130:

190 sl o3, G RE R ord el bty Bnlba Bl abephth. |- 131:
ARG e T

glAzehde pAdyh-airkey Y bH Gewoictbyrimido[4,5-¢]azepin-2-

4-[ 9- Chl or o- 7- ( 2- f | uoylemphEphehyl-GHhdignppkakipynlrmeabnénd- e] azepi n- 2-

I-15:

1-16:

I-17:

L-18:

I-19:

I-20:

I-21:

I-22:

1-23:

2-{3-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-
ylamino]-phenyl}-1-(4-methyl-piperazin-1-yl)-ethanone

4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimidol4,5-e]azepin-2-
ylamino]-N-piperidin-4-yl-benzamide

(4-Amino-piperidin-1-y1)-{4-[9-chloro-7-(2-fluoro-phenyl)-5H-
benzofc]pyrimido[4,5-e]azepin-2-ylamino]-phenyl}-methanone

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

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

4-[9-Chloro-7-(2-chloro-phenyl)-5H-benzo[c]pyrimidof4,5-e]azepin-2-
ylamino]-N-[3-(4-methyl-piperazin-1-yl)-propyl]-benzamide

4-(9-Chloro-7-o-tolyl-5H -benzo[cfpyrimidol4,5-eJazepin-2-ylamino)-N-[3-
(4-methyl-piperazin-1-yl}-propyl]-benzamide

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

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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| -133: ylam nol - 2- et hyl - benzoic acid

2-Chl oro-4-[9-chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do- |-134:

[ 4, 5- e] azepi n- 2-yl am no] - benzoi ¢ aci d

4-19-Chl oro-7-(2, 6-difluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-

| -135: yl am no] - benzoic acid

4-[9-Chloro-7-(2-fluoro-phenyl)-SH benzo[ c] pyri m do[ 4, 5-e] azepin-2- 1-136:
yl am no] - 2-fl uor o- benzoi ¢ acid 4-[7-(2-Fl uoro-phenyl)-9-net hoxy-5H benzo[ c]
pyri m do[ 4, 5- el azepi n-2- 1-137: yl am no]-benzoic acid

(3, 4- D net hoxy- phenyl )-[7-(2-fl uoro-phenyl)-9-net hoxy-5H 1-138:

benzo[ cl pyri m do[ 4, 5-e] azepi n-2-yl | -am ne

[ 9, 10- Di chl dré- 7- ( 2- f t{re&Fphephphy))-Bivethelri bifeoiqglpirimidel . 2eBzepiraz epi n- 2

| -139: yl]-(3, 4-di net hexinopNdhipnjetpirpiperazin-1-yl)-propyl]-benzamide

4-19, 10-Di chl oro-7-(2-fl uoro-phenyl)-5H henzo[ cl F] rim o,[ﬁ_4 5-e] azepin-

| -140: 2-yl dRPno] - ben&rE-Crlorey-E-fugtoamepyl 2y bensol FVJYFBPE}? %H;gjf?:l H benzo[ c]
pyri ni do[ 4, 5- el azepi nY2minpFRbERY I SRR PIHTEERTK) - IR TEEF o

N- ( 2- Am no- eitz?yl ) -4- gz[g_ Lor &_éiﬁéﬁégﬁﬁgfp@&ﬁ%&g?rgldaagg%ﬁ[zéﬂn_pyri m do-
pyri ¥

| -142: [4,5-¢é]azepin- gﬁé@, A28 et
4- (9- Chl oro-7- phenyl - ehzo[c] pyri mdof 4, 5-e] azepi n-2-yl am no) - |-143:
benzoi ¢ aci da7: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo{c]pyrimidof4,5-e]Jazepin-2-

[ 7- (2- Br ono- phenyl ) - 9yleilno-m G- and ke tthyl-baaold, 5- e] azepi n-2-yl |-

| -144: (3, 4-di met hoxy-phenyl).-am ne . _

2- (4-[ 9- Chl a828- 7- ( 2- f 14dBEblophe@yhprosenddibpekolgyyiridgd Pl 2-az epi n- 2-
| - 145: yl ami no] - pheny¥lpmirol-ghepat-moiphplingkylaagthanend | ) - et hanone

3-[9-Chloro-7-(2-fluorg-nphenyl)-5H benz Lpyr i m dol - el azepi n-2- |-146:
yl ami no] - bedZ&i ¢ aci dﬁ%;ﬁgqﬁ};%p%%zpl( %%hﬁﬁ%ogcﬁéﬁﬁfﬂ%ﬁ%% §%[ c]
pyri m do[ 4, 5- e] azepi nY 3PP AFROP yreRy
yl am noJ - N- [;35.( 1H- i m gdazalisA7X3-dngbNdnlyt BENE A G rimidol4,5-¢lazepin-2-
4-[7-(2-Fl uoro-phenyl }la&hBFNWanéhbl rb@h@hmﬂjﬁm&o[ 4,5-e]azepin-2 |-148:
yl am no] - N- ( 2- nor phol 1 n- 4-yl - et hyl ) - benzam de

I-31: 4-(9-Chloro-7-o-tolyl-5H-benzo[c]pyrimido[4,5-e]azepin-2-ylamino)-N-(2-

morpholin-4-yl-ethyl)-benzamide

I-32: 4-[9-Chloro-7-(2-methoxy-phenyl)-5H-benzo|c]pyrimido[4,5-eJazepin-2-
ylamino}-N-{3-morpholin-4-yl-propyl)-benzamide

1-33: 4-{9-Chioro-7-{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)-5H-benzo[c]pyrimido[4,5-Jazepin-2-
ylamino}-2-hydroxy-N-(2-morpholin-4-yl-ethyl)-benzamide

1-35: [9-Chloro-7-(2-chloro-phenyl)-SH-benzolc]|pyrimido{4,5-eJazepin-2-yl]-
pyridin-2-yl-amine

I-36: [9-Chioro-7-(2-fluoro-phenyl)-5H-benzofc]pyrimidof4,5-eJazepin-2-yl]-
{3,5-dichloro-phenyl)-amine

1-37: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimidof4,5-elazepin-2-y1]-(4-
methoxy-phenyl)-amine

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

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

1-40; [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-y1}-(2-
methoxy-phenyl}-amine
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[ 9-Chl oro-7-(2-fl uoro-phenyl)-SH benzo[ c] pyri m do[ 4, 5-e] azepi n-2- |- 149:
am no] - phenyl [ -acetic acid
[ 9- Chl oro- 7- (2-f | uor o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- el azepi n-2- |- 150:
am no] - N- (2-pyridin-4-yl-ethyl)-benzam de
[ 9- Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-el azepin-2 |-151:
am nol - N- (2-pyridin-3-yl-ethyl)-benzam de

Chl or o- 7- phenyl - 5H benzo[ c] pyri m do[ 4, 5-e] azepin-2-yl)-(3,4- |-152:
met hoxy- phenyl ) - am ne
[ 7- (2- Fl uor o- phenyl ) - 10- net hyl - 5H benzo[ cl pyri mi do[ 4, 5- e] azepi n-2- |-153:
am no] - benzoic acid
3, 4- Di met haxy:- phenyl p-Ghlorg-2-3-Rutos-phaphip Bl ibpr-Sidiplysmitio[ 43 glazepini2gti-(4-1 - 154:
[4,5-€] azepi n- 2-yl ] - athilsre-pHenyD-ativleor 0- 7- (4- met hoxy- phenyl ) 5H— benzo [ c]
pyri m do[ 4, 5-e] azepi n-2- 1-155: ylamn % benzoic acid ro-7-(3-ne
t hoxy- pheny|H#2:SH benz- (Pé‘]rEW‘? 'FWQ!@;PHEHSD Fﬁ’i@ﬁ[cﬂi’ygmqofﬁ%‘éaze?‘Péﬁiﬂn(61 benzoi ¢
acid 4-[9-Chloro-7- (Sdqu’ft?rB ‘%S‘J’BﬁE?WI )-5H benzo[c] pyrimn do[4,5-e] azepin-2-

31[13701%?211’%9](3“%[30&”&% R Gk G U e DS

yl am no] - N- ( 2- nor phol ' n= ) benzam de

(4-[9-Chlorqzd-(3-flu &B@Whl)orébhéﬂ?lljlgH{b&]on}ffyhﬂidi@[,%]&eﬁ]‘n&@ﬁﬂﬂ-n 2-

| -159: ylam no] - pheny hét®hlapnepi perazi n- 1-yl') - met hanone - 110

4-19-Chl oro-7-(2-fl uoro phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- e]] azepin-2- |-160:

[ 3-
yl

4-
yl

4-
yl

(9-
di

4-
yl

(

yl ani no] - N- resihy| - N- ( 219p5hordiri2-Ghlarb-pherty) {5}-tspevkdmiriguaold,5-elazepin-2-
4-[ 9- Chl or 0- 7- ( 2- f | uoylemjshkphengl- S5H- benzo[ c] pyri m do[ 4, 5-e] azepi n-2-
| -161: ylamno] N- (2- yr|d|n2 I-et 1 de. : i
4-1 9- Chi or o F#8(3-f 1 uo cF @réﬁﬁl %’[I GEYW%'%?Z@W‘Q?@&'W 2-
nyl) am.m
| -162: yl ami no] - benzof"@
{3-[9-Chl or Q3 (2 flu 9—9 fder bk HIbGJIZB Fﬂtﬁlﬂ)ﬁﬁ—éaz@ m@ mi.-n‘ 2-
-163: ylam no] phen E% o Or-lgi) ?@gy‘q IééhjIy) met hanonié ?164:
9-Chl oro-7-(2-fluorop enyl) (4-[(4-pyri d| n- 2-yl pi perazi n-1
1-48: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yl]-(4-
pyridin-4-ylmethyl-phenyl)-amine
1-49: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido{4,5-eJazepin-2-
ylamino]-benzonitrile
I-50: [9-Chioro-7-(2-fluoro-phenyl)-5H-benzofc]pyrimido{4,5-e]azepin-2-yl]-(4-
nitro-phenyl)-amine
I-51: 4-[7-{2-Fluoro-phenyl)-5H-benzo[cjpyrimido[4,5-e]azepin-2-ylamino]-
benzoic acid
I-52: 4-[9-Chloro-7-(2-fluoro-phenyl)-5SH-benzo[c]pyrimido[4,5-e]azepin-2-

ylamino]-benzoic acid

I-53: 4-[9-Chloro-7-(2-chloro-phenyl)-5H-benzo[c]pyrimidof4,5-eJazepin-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[clpyrimido[4,5-eJazepin-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-eJazepin-2-
ylamino}-benzoic acid
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yl) carbonyl ] phenyl ) - 5H pyrim do[ 5, 4-d] [2] benzazepi n-2-am ne 1-165:

9- Chl oro-7-(2-fl uorophenyl)-N-(4-1[4-(2-norpholin-4-yl-2-

oxoet hyl ) pi perazin-1-yl | carbonyl }phenyl)-5H pyrimdo [5, 4-d]

[ 2] benzazepi n- 2-am ne 1-166: 9-Chl oro-7-(2-fluorophenyl -N(4-{

[4-(2-furoyl)piperazin-|- yl]carbonyl )phenyl)-5H pyrimdo[5, 4-d]

[ 2] benzazepi n-2-am ne 1-167:

Benzyl -4- (4- ([ 9-chl oro-7-(2-fl uorophenyl)-5H pyrimdo [5, 4-d]

[ 2] benzazepi n- 2- y1] am no) benzoyl ) pi perazi ne-1-carboxylate 1-168:

Et hyl - 4- (4-{[ 9-chl oro-7-(2-fl uorophenyl)-5H pyrim do- [5, 4-d]

[ 2] benzazepi n- 2-yl ] am no} benzoyl ) pi perazi ne-1-carboxyl ate 1-169: 2-[4-(4

([ 9- Chl or o- T-5¢:2- f | uor sPhAlbIc-fhkhydy-inath gl Bhedzofldipfr2]ided h7-alzepini- 2-

yl ] am no} benzoyl ) pi peylaminn}-Engdiddo@nzoi ¢ acid 1-170:

2-[4-(4-([9-Chloro-7-(2-f] uorophenyl)-5H pyrim do[ 5, 4 % %Z]benzazepln 2-

yl ] am no} bdfZoyl ) pi p‘éF&ﬂ“ﬁml? §1ﬂ}wrr¢nhsra19r SR¥iiigeld- 3 elpzepin2-

9- Chl or o- 7- (2 f 1 uor opH&RPY beRF-C(“ZFC [4 (2-pyrrolidin-1-ylethyl)piperazin-I -
a

yl ] car bonyl henyl ) 4-172:
N- 2- (am noégi&bonyl) 14 Rﬁsm D%ﬂ'&mf or%ﬁi}} ?%%@égrfﬂtu ég%&é}ﬁn
ylmdo[54d] [2]be zazepli n- am no }bent am de 1-173:
- Chl or o- 7- (3. | uor ophangtomd¥- (&%bl(oéphﬁﬁﬁn}m—lshnﬁo@pﬂrﬂﬂﬂeﬁa}’akéﬁd- -

| ) car bonyl | phenyl ) - Syl sehelad 2id4- d] [ 2] benzazepi n-2-am ne 1-174: 4-{
9- Chl or 0- 7- (2- chl or 0- 6-f I uor ophenyl ) - 5H pyri m do

5, 4- d] [ 2] béfzazepi n- 2Fy2-Famormhpisdrigonathoxy-bH-benzplpipyrimidol4,5-ejazepin-2-

Chl or o- 7- (2 6-difl uﬁmh]é?wd}cwd{ 4-[(3,5-di rrethyl pi perazin-1- yl)

Sl oror 7 (96, d?ﬁﬁ @ﬁ ‘*%@%aﬂec%@?? SRR L yPPBa di n- 1-

| ] car bonyl }phenyl ) - A0S, 4 d] [2] benzazepin-2-amne -111 1-177:
o ot hoxypheRyl ) - SH P e g, |
9-Chloro-N-(4-([3-(di rret hy m no) pyrrolidin-1-yl]carbonyl )phenyl) 7-(2-
f 1 uor o- 6- netE®Xy phenyB9-GHepy# L whidofheddH-pbdidppranidpiti<Rzepn-re  1- 179:
9- Chl oro- N- (4-1 [ 3- ( dylaeinblyprenyiektazeidi di n- 1-yl ] car bonyl }phenyl)-7-(2

I-66: 2-{3-[9-Chloro-7-(2-chloro-phenyl)-5H-benzolc]pyrimido{4,5-eJazepin-2-
ylamino]-phenyl}-acetamide

P
9
y
[
[
9-
C
9
y

I-67: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo| c]pyrimido[4,5-e]azepin-2-
ylamino]-benzenesulfonic acid

L-68: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzoclpyrimido[4,5-e]azepin-2-
ylamino]-benzenesuifonamide

I-69: 4-[9-Chloro-7-(2-chloro-phenyl)-SH-benzo[c]pyrimido[4,5-elazepin-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-y1}-(4-
trifluoromethanesulfonyl-phenyl)-amine

I-71: [9-Chiloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimidof4,5-elazepin-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-y1]-(3 4-dimethoxy-phenyl)-amine

173 [9-Chloro-7-(2-chloro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-yij-
(3 ,4-dimethoxy-phenyl)-amine

1-74: (9-Chloro-7-o-tolyl-5H-benzo[c]pyrimido[4,5-eJazepin-2-y1)-(3,4-
dimethoxy-phenyl)-amine
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fl uor o- 6- met hoxyphenyl ) -5H pyri m do[ 5, 4-d1 [2] benzazepin-2-am ne 1-180:
9-Chl oro-7-(2,6-di fl uorophenyl)-N-(4-{ [3-(di methylam no) azetidin-|-

yl ] car bonyl ) phenyl ) - 5H pyri m do[ 5, 4-d] [ 2] benzazepi n- 2- am ne 1-181:
{4-19-Chl oro-7-(2-fluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-

yl am no] - phenyl }-[ 4- (3- pi peri di n-1-yl - propyl ) - pi perazi n-1-yl]-net hanone
1-182: 14-[9-Chl oro-7-(2-fluoro-phenyl)-5H benzo[c] pyrimdo [4,5-e¢e]
azepin- 2

yl am no] - phenyl } - [ 4- (2- pi peri di n-1-yl -et hyl ) - pi perazi n-1-yl ] - net hanone
1-183:

(4-[9-Chloro-7-(2, 6-difluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n-
2-yl am no] - pigny!| }- ( @A imethbwytFornyial7103-here-ghany -9 piefhylrbit-hanone 1- 184:
14-[9-Chloro-7-(2,6 dberrzmidpxrir{ihdﬁ%bazm%ﬂh@n{ﬂe] pyri m do[ 4, 5 e] azepi n-
2-yl am no] - phen |)-(4-met hyl - pi perazin-1-yl) - rre anone %{

4-19- Chl or o4 '76(2 6- d|?3 F‘Sthgg' })l) [?)1@% "IT‘%‘g I‘SIOH’iOBBI[S 5- e] azepi n- 2

yl am no] - N- ( 3- di et hy? fBr nzam de 1-186:
(4-[9-Cnlorgf-(2-flu 5:0- rimdo-

[4,5-¢€] azepl A 2 yl am ﬁﬁ%iéﬁ @HD(&:E&%L&%%% lbe??édl n-1-yl)-

met hanone 1-187

{4-[ 9- Chl or @7&- (2 f | uno-Braatveng il phbemzp{ehidpyriniad4,5-blasdpiezpi-n- 2-

yl am no] - phenyl } - [ 4- (@4cﬂixpétquylpaéﬁynaﬂemd’1yl ) - pi perazi n-1-yl ] -met hanone
1-188: {4-[9-Chloro-7-(2-fluoro-phen 2' SH—benz% %éﬁf‘rlmdo 4 5-e] azepin-2
yl am no] - ph&a$l }-[ 4- @3- fbwﬁh@fYrRi‘FWDi g%‘ ohenyDpo-BERaPREWESH] - et hanone
1-189: 14-[9- Chl or o- 7‘2%’2@[?11336?169[?7%%19}“ Fu"b‘é’ﬁ‘?o[c] pyri ni do[ 4, 5- e] azepi n- 2-
yl am no] - ph 1)-]4-( r phol i z -yl ]-nmet hanone
1-190: 4- [9?%I or o- 7 E QJP‘ %‘e?éﬁ:[gg %ﬁﬁﬁﬁ?@ﬁ élnS;Ho[c] pyri mi do[ 4, 5
e] azepi n- 2-yl am no] - benz

{4-[9- Chl or @3¢~ ( 2, 6- dishulpiRERRLSENI) 7 THARREERINGD PY-HietRodofid, 5- €] azepi n-
2-yl am no] - phenyl ) - (3%@g[ﬂwrhgﬁﬁp§@%ﬁﬁﬂyﬂiﬁin§ met hangﬁ% 1-192:

(3-Am no-azetidin-1-yl)-{4-[9-chl oro-7-(2-fl uoro-phenyl)-5H

benzo[ c] pyr ifi:do[ 4, 5- @}-Rimetppxy-phenslalii(3dijor Ehbﬂmyl))ll-mﬁimhﬁfbne 1-193:

(4-19- Chl oro- 7- ( 2- f | ueneelghwingfyld BrlatrpidTItdPYFi M dol 4, 5- e] azepi n- 2-

yiam nol - phegyl) - (3~ CloSlonl b Mk anarphenyly sAbSrabfd pprmidtlds JELARISRE - 112

(2,3-dihydro-benzo[1 4]dioxin-6-yl)-amine

[-84: [9-Chlore-7-(2-flucro-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-y1]-(4-
fluoro-3-methoxy-phenyl)-amine

1-85: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido{4,5-e|azepin-2-
ylamino]-2-hydroxy-benzoic acid

I-86: 4-[9-Chloro-7-(2-chloro-phenyl)-5H-benzo{clpyrimido[4,5-elazepin-2-
ylamino}-2-hydroxy-benzoic acid

1-87: [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimidof4,5-eJazepin-2-yl}-
{3,4-dichloro-phenyl}-amine

1-88: [9-Chloro-7-{2-chloro-phenyl)-5H-benzo[c]pyrimido[4,5-elazepin-2-yl]-
(3.5-dimethoxy-phenyl)-amine

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

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

- 106 -



| -194:
{4-19-Chl oro-7-(2, 6-di fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5- e] azepi n-
2-yl am no] - phenyl ) - (3(R) - net hyl - pi perazi n- 1-yl ) - met hanone 1-195:
14-[9-Chl oro-7-(2, 6-di fl uoro- phenyl ) -5H benzo[c] pyrimdo[ 4, 5-e]azepin-
2-yl am no] - phenyl ) - pi perazi n-1-yl - mret hanone 1-196:
(3-Am no-pyrrolidin-1-yl)-{4-[9-chloro-7-(2, 6-di fl uoro- phenyl)-5H
benzo[ c] pyri m do [4, 5-e] azepi n-2-yl am no] - phenyl } - net hanone 1-197:
14[ 9- Chl oro-7- (2, 6-di fl uor o- phenyl ) - 5H benzo[ c] pyri m do [ 4, 5-e] azepi n-
2-yl am no] - phenyl ) - (3- et hyl am no- pyrrolidin-1-yl)-nethanone 1-198:
4-[9-Chl oro-7-(2, 6-difluoro-phenyl)-5H benzo[ c] pyri m do(4, 5-e] azepin-2
yl am no] - N- met hyl - N- ( 2{r@tldrgl7d23-didlupogby))-Sberenaatipiaimido{4,§9lazepin-2-
(4-[ 9- Chl or @-9Z- ( 2- f | uprwinglHreerdioacid- phenyl ) - 5H benzo[ ¢] pyri m do[ 4, 5-
e] azepi n- 2-yl am no] - phenyl ) - (3- et hyl am no-pyrralidinp-1-yl)- mnethanone
1-200: 4-[9-Chl oro-7- g‘f‘?&‘ ’6‘1%%@94‘ lg’ﬁﬂbé‘gﬁgéfgigjnﬁi’?ﬂ)ﬁ?fﬂ%%] azepi n- 2-
yl ami no] - cydP$hexaneca BE¥gicipg: SElagepin-2glapol pacnyl s tpnone
[ 4- (2- et hoxyphenyl) pi pes&aai N+1s ¥} Mole] PR =
f I uor ophenyl),z.5H pyri E?gde%ﬁ ri{{i(? ; SQ’Q%{@% ?p?ﬁ?’%ﬁg?ﬁ{pgre‘ﬁ%‘ﬁozz
N-[am no(i m no) net hyl | -4-([9-chl oro-7-(2, 6-di fl uorophenyl)-5H
pyrim do[ 5, 4-d] [ 2] bebpazepoit-pey]o-mathtg)ftebehactt]pinlid2[0,3-elazepin-2-
3- ([ 9chl or 01-85:( 2, 6- di §lhmopsMery(2}hyBidxpyihyirbetapbidd- d] [ 2] benzazepi n- 2-
yl ] am no) benzoi ¢ acid 1-204: 9-chloro-7-(2,6-difluorophen Iﬁ? N-(3-1
[ 3- (di net hyl ani no) az e‘é‘190(F1ﬁ0f2'-7“(%T’é‘a?fﬁ'@hwyl)}%h@ﬁ%[‘)]PBWWf*'g‘ PEFBINSe4- d]
[ 2] benzazepitd®2- ani neYdripgkbengpicatidyr o- 7- (2, 6- di f | uor ophenyl ) - N (3- 1

a

[ 4- (di met hyl am no) pi pefd.di, 0- k- J.car RN - 4 [ 5,.4-d]

[ 2] benzazepi;g,.2- am ne‘*e]d- g;‘jg;?é %18%&%8%,W4Iﬂ%§%ﬁ%iﬁy| g‘%g'(%z{

[ 3- (di met hyl'am no) pyrtolidin-T- y‘fcar bonyl )phenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n- 2- am neI4J[9-ZQIZ£0~7—(2-ﬂu0ro—phenyi)-5H—benzo[c]pyrimicio[4,5-e]azepin-z-

N-[ 2- (am nonmeg:hyl ) - 1, RabBEghean B -dimatijlaBincatatitin- 1A Betbardnd | uor ophenyl ) -
S5H pyrim do[ 5, 4-d] [2] benzazepin-2-am ne 1-208: o )
9-chloro-N-[4- ((4-] 3-’{-@%@%9-!7*&%1‘?%?' heopl) BHdepretdpripidal4,5-elazepin-2-

yl ) car bonyl Yf%ieny! | - 7¥pminp}Rlaresyhdrivmeti sl-pyyalidingSopd) by naamidg

[ 2] benzazepi n- 2-am n e{4—{9—Chloro—7—(2-f1uoro—phenyl)-SH-benzo[c]pyrirrlido[4,5-e]azepin-Z—
[-100: ylamino]-phenyl}-(3-dimethylamino-pyrrolidin-1-yl)-methanone

_ 4-19-Chloro-7-(2,4-dimethoxy-phenyl)-5H-benzo[c]pyrimido-
1-101: [4,5—_&]azepin—2-ylamino}—benzoic acid

{4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
I-102: ylamino}-phenyl}-(3-methylamino-pyrrolidin-1-yl)-methanone

(3-Amino-pyrrolidin-1-yl)-{4-{9-chloro-7-(2-fluoro-phenyl)}-5H-
1-103: benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-phenyl}-methanone

4-[9-Chloro-7-(2,3-difluorc-phenyl)-SH-benzo] c]pyrimido[4,5-e]azepin-2-
I-104: ylamino]-benzoic acid methyl ester

4-[9-Chloro-7-(2,5-difluorc-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
I-105: ylamino]-benzoic acid methyl ester

{4-[9-Chioro-7-(2-flucro-phenyl)-5H-benzo[c]pyrimido[4,5-¢]azepin-2-
1-106: ylamino]-phenyl}-phosphonic acid

N-{4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
I-107: ylamino}-phenyl}-methanesulfonamide

N-{4-{9-Chloro-7-(2-fluoro-phenyl)-5H-benzofclpyrimido[4,5-eJazepin-2-
I-108: ylamino]-phenyl}-N-methyl-acetamide
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1-209: 9-chloro-N-[4-(14-[2-(di et hyl am no)ethyl ]piperazin-I| vyl
}carbonyl ) phenyl ]-7-(2-fl uorophenyl)-5H pyrimdo[5,4- d] [2]

benzazepi n-2-am ne - 113 [-210: 9-chloro-N-[4-(]

4-[ 3- (di net hyl am no) propyl ] pi perazin-1- vyl

[ carbonyl ) phenyl ] -7-(2-fl uorophenyl)-5H pyrim do[5,4- d] [2] bent
azepi n-2-amne 1-211: 9-chloro-7-(2-fluorophenyl)-N[4-({4-[(1-ne

t hyl pi peridin-3- yl)nmethyl]piperazin-1-yl }ca rbonyl) phenyl

]-5H pyrimdo[5,4- d] [2] benzazepin-2-am ne |-212:

9-chl oro-7-(2, 6-di fl uorophenyl )-N-(4-nitrophenyl)-5H pyrimdo[5, 4-

d] [ 2] benzazepi n- 2-am ne 1-213:

9- chl or 0- N- ( 3- chl or o- 24 [PA-HW@o-p{ fuwiréd-phenylE-5KHbetzhly Ipy pingslot4bzdlazepin-2y | | car bonyl
} phenyl ) - 7- (I20%:] uor oplikemyrio)-r@rpyiaminelisdesjrdc agidd] [ 2] b enzazepi n- 2- ani ne

éhsﬁfﬁhghgri?égigﬁ{?[§§$§éﬁéﬁihﬁ§§§§%§ %%%%%g%ﬁjQ-lkﬁg%%g%gazepin-2-anine
1-215: 9- chi@G- N- ( 3- EHT P62 S ooy G aW ABY By rr ol i di n- 1- yl ] car bony!
yphenyl) -7-(2, 6-di T 1 ugf QRAGRYY-LrRididHehiT-S2bar drlpPlikrbReniagaRbN- 2- am ne
1-216: 9-chlgpp- N-{ ylamino]-phenyl]-(3,5-dimethyl-piperazin-1-yl)-methanone
a1 1 w01 ophenyl ) - SH by biHSKTHGES?-6-Alrd Bieb P TS bepbilrpH Al a2

i fl uorophenyl) - py L{Aioithtrr & 7-P-ftlord-2Hel abiapraidois- i7-2-
N-[ 9- chl or 0-1A1%:2, 6- di HlamdwbpnerwitpyrSlitips2-tarbalpiccid- d] [ 2] benzazepi n- 2-
3Ll or o-4- 11 o chi o ”1647@%%1%35-6@B%n'm}jmwyewmww&[@z )

-chl or o- 4- -chl oro > _ 2 o
[ 2] benzazepilt3-yl ] aﬁ?ﬂﬁ?k@ﬁ?&' gnefy)-pigetaginglylirnéthanone

[9- chl or o- 7- (2, 6-di f I ug y@&gs.w%a&é R Tl b il enp Az
2-yl ] am no) ke _oyl)piggg ] _]@E§_§¥jhc acid’1- 220"

9-chl oro-7- g?%-difluoro%ﬁ%ﬂﬁ? Zﬁl—(4?{ ﬁA-(nethyIanino)piperidin-l-
yI]carbonyI_}phenyl)-ﬁhuﬂyGMﬂmquﬁmﬁ§¢haﬁﬁbham&amggkmm&ﬂa&ﬂ&&phma221:
y;§ﬁ-[(3-ﬁnunfﬁlgﬁildy@m&gyﬂgnﬁrgsmygkghenyl}-Q-cglorp-?-(2,6

1 uoropheny]) S By LS oo S s S epin

I-116: ylamino]-2-fluoro-benzoic acid

N-(3-Amino-propyl)-4-[9-chloro-7-(2-fluorc-phenyl)-5H-
I-117: benzo[c]pyrimidof4,5-e]Jazepin-2-ylamino]-N-methyl-benzamide

2-{4-[9-Chloro-7-{2-fluorc~-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
I-118: ylamino]-benzoytamino}-propionic acid

5-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c] pyrimido[4,5-e]azepin-2-
I-119: ylamino]-pyridine-2-carboxylic acid

2-{4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo{c]pyrimido[4,5-eJazepin-2-
F120: ylamino]-phenyl}-N-(2-morpholin-4-yl-ethyl)-acetamide

5-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimidof4,5-e]azepin-2-
1-121: ylamino]-2-methoxy-benzoic acid

5-[9-Chloro-7-(2-fluoro—pheny1)—5H—benzo[c]pyrimido[4,5—e]azepin-2-
[-122: ylamino]-2-methyl-benzoic acid

6-[9-Chioro-7-(2-fluoro-phenyl)-5H-benzolc] py'rimido[4,5-e]azepin-2—
I-123: ylamino]-nicotinic acid

4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo{c]pyrimidof4,5-eJazepin-2-
1-124: * ylamino]-N-(2-morpholin-4-yl-ethyl}-benzenesulfonamide

2-Chloro-5-[9-chioro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido-
I-125: [4,5-eJazepin-2-ylamino]-benzoic acid
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1-222: 9-chloro-7-(2,6-difluorophenyl)-N-{3-[(3,5-dinethyl pi perazin-I -

yl ) car bony] ] phenyl ) -5H pyri m do[ 5, 4-d] [ 2] benzazepi n-2-am ne 1-223: 4-{

[ 9-chl oro-7-(2, 6-di fl uorophenyl)-5H pyrim do[5, 4-d] [2] benzazepi n-2-

yl]Jam no}-N-[ [4-(di methylam no)piperidin-I yl] (imno)mnethyl]benzam de

1-224: 4-{[9-chloro-7-(2, 6-difluorophenyl)-5H pyrim do[5, 4-d]

[ 2] benzazepi n-2- yl]Jam no }-N-[im no(piperazin-1-yl)nethyl]benzam de -114

| -225: 4-{ [9-chl oro-7-(2-fluoro-6-nethoxyphenyl)-5H pyrimdo[5, 4- d]

[ 2] benzazepi n-2-yll am no)-N-[ 3-(di me t hyl am no) propyl]-N net hyl benzam de

1-226: 3-{ [9-chloro-7-(2-fluoro-6-nethoxyphenyl)-5H pyrimdo[5, 4- d]

[ 2] benzazepi n-2-yl Jam no }-N-[ 3-(di net hyl am no) propyl ]-N net hyt benzam de

1-227: 9-chl or o- N- ( 3- {¢-[9-Chloro-7-(2-fluore-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-

[ 3- (di met hyllddé no) az eylpdinal-pheyyl}- @cairidmiqiyl }phenyl )-7-(2-

fl uor o- 6- met hoxyphenyl ) - 5H pyrim do[ 5, 4 zaz am_ne |-228:

9-chloro-N-{3-] (3, 5- df" £ g{)’?](ﬁ@‘r‘%‘i’? ID %E&Fﬁﬁﬁ%ﬁf‘ze?m‘? (2-fluoro

6- met hoxyphér’r#) SH pY PTG TR roRFty epi n- 2-am ne 1-229:

SoloroN (51 [ (dhset }n&w@apﬁq] p&g)qilre,f;ﬂ i Baraanydphony!) - 7- (2
yl

| uor o- (- metfhexyphenyl, ,ﬁ[;hgy,qelt ggrg z2-amne 1-2
N-(4-{[ 3- (am nonet hyI azetl di n- car bonyl }phenyl )-9-chloro-7-(2-
f1 uor ophenyl ) - 5H pyr i NiEakinodpredy FL2plaramarz@ fivorohenyilyiel-1- 231:
9-chl oro- N- @32% [ 3- (dbanm[&]wramﬁv[@,}épympm i—glhmmﬂz]—lyeln]zarmaef bonyl }phenyl)-7-(2-
fl uor o- 6- et hoxyphenyl rimdo[5, 4-d] [2] benzazepi n-2-amne 1-232:
9- chl oro- 7- (2- f 1 uor o- ‘B ﬁ%ﬁ e PI)QI‘KD? bg‘f@fci?énw{ﬁﬂéﬁea‘?ﬂh I
yl ) car bonyl %ﬁ%nyl } - BRiRoFN; 'Hﬁtf‘Slalﬁ““mP[“Z’P’ FZAPESI n- 2- ami ne  1- 233:
9-chl oro-7-(2-fl uoro-§- e n-1| -
yl') car bonyl %_gﬂenyl g&fﬁgm%&,ggﬁé %E?K[gﬁgﬁgﬁqﬂln&wggy %ﬁe 1-234:
9-chl oro-7- 6d|fluorop f [ 3- (methyl am no) azeti din-1- yt]
car bonyl } phenyl ) - 54 p.y(314KDLd@|[l15xy4pl'{3]1 lhdihbeng azepiphedA@8H-Ne | - 235:
9- chl or 0- 7- (232 | uor o- iensEtEKYi[@BY¥]afephie{ld-ciibdpFld skt hyl anmi no) azeti din-
1-yl ] carbonyl }phenyl)-5H pyrimdo[5, 4-dl [b2] benzazepi n- 2- am ne

4-[9-Chloro-7-(2- fiuoro-phenyi) -5H-benzo[clpyrimido{4,5-ejazepin-2-
1-133: ylamino]-2-methyl-benzoic acid

2-Chloro-4-[9-chloro-7-(2-fluoro-phenyl)-5H-benzofc]pyrimido-
1-134: [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-
1-135: ylamino}-benzoic acid

4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
1-136: ylamino}-2-fluoro-benzoic acid

4-[7-(2-Fluoro-phenyl)-9-methoxy-5H-benzo[c]pyrimido{4,5-e]azepin-2-
1-137: ylamino]-benzoic acid

(34-Dimethoxy-phenyl)-[7-(2-flucro-phenyl)-9-methoxy-5H-
I-138: benzo[c]pyrimido[4,5-e]azepin-2-yl}-amine

[9,10-Dichloro-7-(2-fluore-phenyl)-5H-benzo[c]pyrimidof4,5-eJazepin-2-
1-139: y1]-(3,4-dimethoxy-phenyl)-amine

4-[9,10-Dichlore-7-(2-fluoro-phenyl)-5H-benzo{c] pyrimido[4,5-e]azepin-
1-140: 2-ylamino]-benzoic acid

4-{9-Chloro-7-(2-fluorc-phenyl)-5H-benzo[c] pyrimido[4,5-e]azepin-2-
I-141: ylamino]-2-methoxy-benzoic acid

N-(2-Amino-ethyl)-4-{9-chloro-7-(2-fluoro-phenyl}-5H-benzo[c]pyrimido-
1-142; [4,5-e]azepin-2-ylamino]-benzamide
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1-236: 4-{ [9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4-d]

[ 2] benzazepin-2- yl]Jam no } benzoni trile 1-237: 4]

[ 9-chl oro-7-(2, 6-di fl uorophenyl)-5H pyrimdo [5, 4-d] [2]benzazepi n-2-
yllJamino }-N[ [3-(dimethylam no) pyrrol id in-1 yll(imno)ne

t hyl ] benzam de 1-238: 4 |

[ 9-chl oro-7-(2, 6-difluorophenyl)-5H pyrimdo[5, 4-dl [2]benzazepin-2-
ylJam no }-N-[ (3, 5-di net hyl pi perazi n-1-yl) (i m no)mnmethyl]benzam de 1-239:
N-{4-[ (4-am nopi peridin-1-yl)carbonyl]phenyl}-9-chloro-7-(2,6

di f1 uorophenyl ) -5H-pyri m do[ 5, 4-d] [2] benzazepi n-2-am ne 1-240:
N-(4-[(3-am nopyrrolidin-1-yl)carbonyll| phenyl}-9-chloro-7-(2-fl uoro-6-
met hoxyphenyl ) - 5H pyr 4-#Chddrs74helyl-fRplreniz pzepidoidS-cdarepie-2-ylablidn)- | - 241:
N-{4- [ (4- amilai per i dbemzdiearld) car bonyl | phenyl ) - 9- cNor o- 7- ( 2- f | uor o- 6-
met hoxyphenyl ) - 5H pyrim do[5 4-dl [2] benzazepin-2-am ne 1-242

9- chl or o- 7- ( 2- f | uor o- BHEIRGHAENS Of?@lﬂke‘?o‘lfj@y’(’%wyﬁ'%ﬁ%‘)?d“perl di n-
1-yl]car boni’ﬂ1 4 phenyl @Wﬁf’j}‘f’ﬁyrﬁ‘ )?W%] [ 2] benzazepi n-2-am ne 1-243:

9-chl oro-7- (2 fluoro -14- PO %\‘[1)454—9&119&1’: dL Db-elazepin-2-

yl car bonyl ) phgnyl ] - 5:; . pﬁé [r-‘n % fri

9-chl oro-7- gg difl o%}ggh@néég r)ﬁ [4 (di rret hylrglm no) pi peri d| n-1- yl]
(i m no) et hyl ] phenyl ) 3-Bkenpyts-7q- ﬂie{r&pma@} SHBbnBRGTAZRGRI45-daBpinize 1- 245:
N-(4-{ [9-chhgs o- 7- ( 2ylémidoldenmicpideny| ) - SH-pyrim do[ 5, 4-d] [2] benzazepin
2-yl | am no) phenyl ) guani di ne 1-246: 4-{

[ 9- chl or o- 7 2, 6- dMle?rQi%@r%%%www W@@ZB[CIPYHFM[OH%@?FEHQQW n- 2-

yl | ani no) - t hyl - N-Yipaiy AU AP IFBERSRAYE 1-247: 4-{

[ 9- chloro7(26d|fl hen epi n- 2-
yl ] am no) - N [14?8 (di rret%? (?ﬁlﬁf&% %ﬁy}_ﬁ‘\%)@% uméﬁl Q‘%ﬂﬁeigleprret hyl
4- (4-{[9- ch oro-7-(2, ropheny yrimdo[ 5,4 dl

[ 2] benzazepi n- 2-y! ] a{@ﬂ[@@ﬂlb@mmhw BB BENRN 2o B DAY Bl Rrephr 249:

2-[ (4- car boxyghenyl ) aylamiad)- ;}mﬁﬁra‘c&eﬁm&lﬁphenyl) SH-pyri m do[ 5, 4-

d] [ 2] benzazepi ne- 9- car boxylic acid 1-250:

9-chl or 0- 7- (2, 6- di f | UblPé{ikvemiH2-udrd-plaenyl)- @bG@PWnWMﬁMWWTZOI idin-1- yll
(i mi no) et hirk%pheny| Warspplg\HZ mirdst Syleth])-bpppmidsz azepi n- 2- ani ne

4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido{4,5-e]azepin-2-
I-151: ylamino]-N-{2-pyridin-3-yl-ethyl)-benzamide

(9-Chioro-7-phenyl-5H-benzo[c]pyrimido[4,5-ejazepin-2-y1)-(3,4-
I-152: dimethoxy-phenyl}-amine

4-{7-(2-Fluoro-phenyl)-10-methyl-5H-benzo|c]pyrimido[4,5-¢Jazepin-2-
I-153: ylamino]-benzoic acid

(3,4-Dimethoxy-phenyl)-[7-(2-fluoro-phenyl})-5H-benzofc]pyrimido-
I-154: [4,5-e]azepin-2-yl]-amine

4-[9-Chloro-7-(4-methoxy-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-
I-155: ylamino]-benzoic acid

4-[9-Chloro-7-(3-methoxy-phenyl)-5SH-benzo[c]pyrimido[4, 5-e]azepin-2-
I-156: ylamino]-benzoic acid

4-{9-Chloro-7-(3-fluoro-phenyl)-5H-benzolc]pyrimido[4,5-e]azepin-2-
I-157: ylamino]-N-[3-(4-methyl-piperazin-1-yl)-propyl]-benzamide

4-[9-Chloro-7-(3-fluoro-phenyl}-5SH-benzo[c]pyrimidof4,5-e]azepin-2-
I-158: ylamino]-N-(2-morpholin-4-yl-ethyl)-benzamide

{4-{9-Chloro-7-(3-fluoro-phenyl)-5H-benzo[clpyrimido[4,5-eJazepin-2-
I-159: ylamino}-phenyl}-(4-methyl-piperazin-1-yl)-methanone
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1-251: 9-chloro-7-(2,6-difluorophenyl)-N-{4-[(3,5-di nethyl pi perazin-| yl)
(i m no) net hyl ] phenyl ) -5H pyri m do[ 5, 4-d] [2] benzazepi n-2-am ne 1-252:

N- (2-am noet hyl)-4-{[9-cliloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4-

d] [ 2] benzazepi n-2-yl] am no}- N net hyl benzam de 1-253:

9-chl oro-7-(2, 6-di fluorophenyl)-N(4-{ [3-(nethylam no)pi peridin-1-

yl ] car bonyl )phenyl)-SH pyrimdo[5, 4-dl [2] benzazepin-2-am ne 1-254: 4-{
[ 9-chl oro-7- (2-fl uor o- 6- net hoxyphenyl ) -5H pyrim do[5,4 d] [2 ]
benzazepin-2-yl] amno) -N-nethyl-N-[ 2- (nethylam no)ethyll| benzam de
1-255: 4-{ [9-chl oro-7-(2-fluoro-6-nethoxyphenyl)-5H pyrimdo[5,4 dl [2]
benzazepi n-2-yl ] am no} - N-[ 2- (di met hyl am no) et hyl | - N net hyl benzam de 1-256:
7-(2-fl uorophenyl) 2- H{BCHerdiptrephéniyaiirehzoblpysimidals. Selpmpip-2-

d] [ 2] benzazdpibtie- 9- carlomiapl-Noneeil-8-(-pytidin-2tyl- Q@Sfl) benzamlde

N- ( 3- am nopr opyl ) - 4( hIoro 6d|f n do[54 d]
[ 2] benzazepi r}é% yl]a E? §L 3 H‘%‘—L ‘%ﬂxg}é émn%o@%]g%/

[ 9- chl or o- 7-X edlfwj e gPy

d] [ 2] benzazepi n- 2-yl ] o imido[4,5-eJazepin-2-

[ 9-chl or 0- 7-¢(3¢5.6- di f %E&%%‘Wfﬁh&ﬁﬁ&&fﬁﬁ%[ SIﬂpy{r ]'?)e]nzapzem n- 2-
yllJamno }-N[ [3-(difethylam no)azetidin-1-yl] (im no) nmet hyl ] benzam de
1-260: N-(2- ani no- 2- metbyhpreptinod-fHelylEiH-berge[dpy@nislodiSelasepiopheny| ) - 5H
pyri ni do[ 5, 4-1d3: [ 2] bepzazeppheng}-#ihetaylipimsidmindnietbandn®61: 4- {

[ 9-chl oro-7-(2-fluoro-6-netho xgphenyl - 5H yrlmdo 5 4-

d
I G })
[2] benzazepl o2 yl] anfrl)carbonyl]pheny 5H—pyrl!’l’ll£t)[5 enzazep gﬁ:b ry | ] benzam de

-1-

N—{4[(3 am, i perid
met hoxyphenqu%?SH- pyr PEhll
thyI am no) p| peridin-
pyr

9-chloro-7-(2- quoro-
1-yl] ca rbonyl phenyf m do [5 4 d] [2] b enzazepi n-2-am ne
1-264: N-(3-ass: nopr opyJC)\méb-z’{29m6mpﬁér@k1w{{-ﬂ4—f2humwp1ﬁermt -hoxyphenyl ) - 5H

pyrimdo[ 5, 4-d] [ 2] bepgasepiphehyjisHarinodo!h-fifHeyidanz2ninthe

I-167: Benzyl-4-(4-{[9-chloro-7-(2-fluorophenyl)-5H-pyrimido-
[5,4-d][2]benzazepin-2-ylJamino}benzoyl)piperazine-1-carboxylate

I-168: Ethyl-4-(4-{[9-chloro-7-(2-fluorophenyl)-5H-pyrimido-
[5,4-d][2]benzazepin-2-ylJamino}benzoyl)piperazine-1-carboxylate

1-169: 2-{4-(¢-{[9-Chloro-7-(2-fluorophenyl}-5H-pyrimido[5,4-d][2 benzazepin-2-
yi]amino}benzoyl)piperazin-1-ylJbenzoic acid

I-170: 2-14-(4-[{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido{5 4-d][2]benzazepin-2-
ylJaminolbenzoyl)piperazin-1-yl]-N-isopropylacetamide

I-171: 9-Chloro-7-(2-fluorophenyl)-N-(4-{[4-(2-pyrrolidin-1-ylethyl)piperazin-1-
yl]carbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

172 N-[2-(aminocarbonyl)phenyl]-4-{[9-chloro-7-(2-flucrophenyl)-5H-
pyrimidol[5,4-d][2]benzazepin-2-ylJamino}benzamide

F173: 9-Chloro-7-(2-fluorophenyl)-N-{4-[{4-pyrimidin-2-ylpiperazin-1-
ylycarbonyl]phenyl}-5H-pyrimido(5,4-d][2]benzazepin-2-amine

1-174: 4-{[9-Chloro-7-(2-chloro-6-fluorophenyl)-5H-pyrimido-
[5,4-d}[2]benzazepin-2-yllamino}benzoic acid

1-175: 9-Chloro-7-(2,6-difluorophenyl)-N-{4-[(3,5-dimethylpiperazin-1-
ybcarbonyl]phenyl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine

I-176: 9-Chloro-7-(2,6-difluorophenyl)-N-(4-{[3-(dimethylamino)pyrrolidin-1-
yl]carbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine
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1-265: N-(2-am noet hyl)-4-{[9-chl oro-7-(2-fl uoro-6-nethoxyphenyl)-5H
pyrimdo[5, 4-d] [ 2] benzazepi n-2-yl | am no}- N net hyl benzam de 1-266: 4-(4-]
[ 9-cHor o- 7- (2, 6-di fl uorophenyl ) -5H pyri m do[ 5, 4-d] [ 2] benzazepin-

2-yl ] am no} benzoyl ) pi perazi ne- 2-carboxylic acid 1-267:

9-chloro-7-(2, 6-di fluorophenyl)-N[4-[ [3-(dinethylam no)azetidin-I- yl]
(i m no) net hyl | phenyl ) -SH pyri m do[ 5, 4-d] [2l benzazepi n-2-am ne |-268:
9-chl oro-7-(2, 6-di fl uorophenyl)-N(4-{ imno[3-(mnethylam no)pyrrolidin
1-yl ] methyl )phenyl)-5H pyrimdo[5, 4-d] [2] benzazepi n-2-am ne 1-269:
9-chl oro-N-(4-chl oro-3-{ [4-(di methyl am no) pi peridin-1- yl]carbonyl
}phenyl)-7-(2, 6-di fl uorophenyl)-SH pyri mdo[5, 4- d] [2] benzazepin-2-am ne
1-270: 9- chliarm- 7- ( 2, $CHiofoNHO¥-[(BrHdmyhy ipliefadin(l 5] barbionyHptehyll-7-@-Boeki- hy dr o- | H-
i m dazol - 2-yl ) phenyl ] é-bekhpxyphenyt} SHpydixddol §,2]) Ribezazeppi-haBinam ne 1- 271:
N-[9-chl oro-7-(2, 6-difl uorophenyl)-5H pyrim do[5, 4-d] LZ] benzazepi n- 2-

yl 1-N -pyri &ilen- 2- y| HERpeédt 3 daietniamino)gyrpfidin-layiicarbonyliphenyl)-7-(2-

[ 9- (3- am nopr op- | - yn- flugye-§-metheyyphenyDiiHryraptbnt {1 21spragshin FPUBES, 4

d] [ 2] benzazepin-2-yl ] am no oi.c acid. -~ 117 _I|-273: .

o br omo- 7- ( 306-di {1 uo %‘ﬂ%ﬁi@?ﬁﬁ@n ""?Pﬁ?ﬁr?fe& B en e R UL dOT 5. 4- ]

[ 2] benzazepi n- 2- ami ne YEOTE y(pfl . I?y ! .

9- br omo- 7- ( 238y di f | uoseRRRIYD k-uFtoriphéd) A0(alB.(dindihylaRlindepzae epi n- 2-

yl']am no} benzoi c aci 1ilea:%$:§;a}phen 1)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

7-(2,6-difluorophenyl)-N(3-net ﬁoxyp%’enyl )-9-(3-pyrrolidin-1-ylprop-I-

yn- 1-yl ) - 5SHp§ i m do[ B;{%Chlprof 2ple npahepil) Pt Pbeamiclpyrimigdy]8,5-elazepin-2-

9- (3- am nopr op- 1- yn- lylghinolphey bl di-piperstimptierrypy-mpgrazimbvraelphesy | ) -

5H pyrim do[ 5, 4-d] [2]benzazepjn-2-am ne 1-277: . )

4- ({9-chl or 38 [ 2. (¢ rg’*f[?‘EBlP&%@ﬁngf, &‘gj’r -'%ﬁ&?ﬂﬂ“ﬂﬂf;%ﬁ_ﬁﬁf\m@;

d] [ 2] benzazepi n- 2- yl } HATRBYBEMIGi¢F BiRpyy 13 A8yl piperazin-l-yll-methanone

L (o amiagszet ] & Aadchino BONMLRIERY) I Seeblptendioli2 e

di {1 uor ophemy ) - SH pyf Laie gxlﬁ%ﬁ%}@%@ﬁwmﬁ%ﬁém&;‘%"9?‘

4-1(9-chloro-7-pyridin=2-yl-5HPpyrimdo[5, 4-d] [2] benzazepi n-2-

yl ) am no] bemzgi: ¢ aci d{4-[9-Chloro-7-(2,6-diflucro-phenyl)-5H-benzo[clpyrimido[4,5-e]azepin-
2-ylamino}-phenyl}-(4-methyl-piperazin-1-yl}-methanone

1-185: 4-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzofcjpyrimido]4,5-e}azepin-2-
ylamino]-N-(3-dimethylamino-propyl)-N-methyl-benzamide

1-186: {4-[9-Chloro-7-(2-fluoro-6-methoxy-phenyl)-5H-benzo[c]pyrimido-
[4,5-eJazepin-2-ylamino]-phenyl}-(4-dimethylamino-piperidin-1-yl)-
methanone

1-187: {4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido{4,5-e]azepin-2-
ylamino}-phenyl}-[4-(2-dipropylamino-ethyl}-piperazin-1-ylJ-methanone

1-188: {4-[9-Chloro-7-(2-flucro-phenyl)-5H-benzo{c]pyrimido{4,5-e]azepin-2-
ylamino]-phenyl}-[4-(3-pyrrolidin-1-yl-propyl)-piperazin-1-yl]-
methanone

1-189: {4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-eJazepin-2-

ylamino}-pheny!}-[4-(2-morpholin-¢-yl-ethyl)-piperazin-1-yl]-methanone

I-190: 4-[9-Chloro-7-(2-fluoro-6-methoxy-phenyl)-5H-benzo[c]pyrimido{4,5-
eJazepin-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

1-192: (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
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1-280: N-(4-{ [9-chloro-7-(2,6-difluorophenyl)-5H pyri m do[5, 4-d]

[ 2] benzazepi n- 2-yl]am no } phenyl) - 4-net hyl pi perazi ne-1| -carboxam de 1-281:
9-chl oro-N-(4-chloro-3-{ [3-(nethylam no)pyrrolidin-I- yl]carbonyl
}phenyl)-7-(2, 6-di fl uorophenyl)-5H pyrimdo[5,4- d] [2] benzazepi n-2-am ne
1-282: 9-chloro-N-(4-chloro-3-{ [4-(nethylam no) piperidin-I- yl]carbortyl
}phenyl)-7-(2, 6-di fl uorophenyl)-5H pyri mdo[5,4- d] [2] bent azepin-2-amnm ne
1-283: 2-chloro-5-{ [9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4- d]

[ 2] benzazepi n-2-yl]Jam no }-N-nethyl-N-[2- (nethyl am no)ethyl ] benzam de
1-284: N (4-[(3-am nopyrrolidin-1-yl)(imno)nethyl]phenyl}-9-chloro-7-(2,6-
di fl uorophenyl)-5H pyrim do[ 5, 4-d] [ 2] benzazepi n-2-am ne 1-285: 2-(4-{

[ 9- chl or 0- 714& 6- di f | |40r-ORbRWYL -G idoypheklBH-berde[dpyfiraidbidszazapdi- n-

2-yl]am no [ phenyl) - 12-Aabin6}plretyl B3goHr@piy-piptreiind -yl ahettlen@ 86 :

N-{4-[ (3-am noazetidin-1-yl)carbon I]pheny -9-chloro-7-(2-fl uoro-6-

met hoxyphenyHl95: 5H pyr i@ 915*74(2% upioriaa R bhenzelclgigirigdold.s pizepin-

N-{ 4- [ (4- ani nopi peri cﬁﬁarmmylafts ﬁWﬂ“ﬁjH@h’? a‘“&9‘“‘3th oro-7-[2- (trifluorome

t hyl ) phenyl H pyri d
o e KL](‘P%{ I[O)4/ ( rm‘%ﬁj’%@é %@ 6’%1 Qr%{tﬂ;ﬁ;'épenyu acs
(trifluoromethyl)pheny pyrim nzazepl n-2-am ne -
1-289: N-{41f¢3-anm n01ﬁ~¥§ mbiocﬁ-(ﬂﬁ-lﬁfmt) @mﬁaﬂ bpbeayyimRodjsleprapind- [ 2-
(trifluoromethyl) phemylmiabkfhery Pi3dRdSIAnifd-prafidprzageghimoge an ne 1- 290:
9-diloro-N-(4-] [3-(nethylam no)pyrrolidin-1- yI]carbonyI{%ghen yl)-7-[2-

(trifluoronmgadsyl ) phemyIojChEp-pya4-diftuep-Shehy UpHbRh oty -dazggpinte 1- 291:
9- chl or o- N- (4-chl oro- ﬂar@n?lsﬂwwwﬂ&mewfawnrmyﬁ bfn%ﬂp]l%r bonyl ) phenyl)
7-(2, 6-difluorophenyl)-5 azepin- 2 e 1-292:
N-{3-[(4- anfﬁ??pl peri d4|[19 %%uﬂ l 3_m§'ﬂhg néa%ﬁzb JI) c;'ﬁm °d§7 (2, 6-
di fl uor ophenyl ) - 5H pyL. ‘T enza epl n- pf am 293

9-chl oro-7-(2, 6d|fluoroprhenyl) N-(4 [3(d|rrethylanfno)p|per|d|n | -

yl ] carbonyl pygheny! ) - Sk Hdloro-fred} ) bR bBenkps aptidu{£5-¢ mepia-2-

ylamino]-cyclohexanecarboxylic acid

I-201: 9-chloro-N-(4-{{4-(2-ethoxyphenyl)piperazin-1-yl]carbonyllphenyl)-7-(2-
fluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

[-202: N-{amino(imino}methyl]-4-{[9-chloro-7-(2, 6-d1ﬂuorophenyl)-5H—
pyrimido{5,4-4][2]benzazepin-2-ylJamino}benzamide

-203: 3-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
yljamino)benzoic acid

1-204: 9-chloro-7-(2,6-difluorophenyl)-N-(3-{[3-(dimethylamino)azetidin-1-
' yljcarbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-205: 9-chloro-7-(2,6-difluorophenyl)-N-(3-{{4-(dimethylamino)piperidin-1-
yl]lcarbonyl)phenyl)-5H-pyrimido]5,4-d][2]benzazepin-2-amine

1-206: 9-chloro-7-(2,6-difluoropheny!)-N-(3-{[3-(dimethylamino)pyrrolidin-1-
yl]carbonyl}phenyl)-5H-pyrimido{54-d][2]benzazepin-2-amine

1-207: N-[2-(aminomethyl)-1,3-benzoxazol-5-yi]-9-chloro-7-(2,6-diflucrophenyl)-
SH-pyrimidof5,4-d][2]benzazepin-2-amine

1-208: 9-chloro-N-{4-((4-[3-(diethylaminoc)propyl]piperazin-1-
ylicarbonyl)phenyl}-7-(2-fluoropheny!)-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-pyrimido[5 4-
d]{2]benzazepin-2-amine
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1-294: nethyl 4-am no-1-(4-{
[ 9-chl oro-7-(2, 6-difluorophenyl)-5H pyrimdo[5, 4- d]
[ 2] benzazepi n-2-yl ] am no) benzoyl ) pi peri di ne-4-carboxyl ate 1-295:
4-amno-1|-(4-{ [9-chloro-7-(2, 6-difluorophenyl)-5H pyri m do[ 5, 4-
d] [ 2] benzazepi n- 2-yl ] am no[ benzoyl ) pi peri di ne-4-carboxylic acid 1-296:
N-{4-[ (3-am noazeti di n-1-yl)carbonyl ] phenyl )-9-ddoro-7-[2
(trifluoromethyl)phenyl]-5H pyrimdo[5,4-d] [2] benzazepin-2-am ne 1-297:
9-chloro-N-(4-{ [3-(nethylam no) aze tidin-1-yl ] carb onyl) pheny |) -7-
[2- (trifluoronethyl)phenyl]-5H pyrimdo[5,4-d] [2] benzazepin-2-am ne
1-298:
N-{4-[ (4- anilfdpi peri dP-phldroW-KdHribGhpethymeingipiopglipipdreninl-7- pyri di n- 2-yl -
5H-pyrimi do[ 5, 4-d] [ 2Ylisewerdiehemyll T-(EfhpeptendbEi-pyrimidol5,4-
N-{4-[ (3-am nopyr rol i Gl3kenzagenierniny| | phenyl ) 9-.dhl or o- 7- pyri di n- 2-yl -

{

5H pyrim do 4d 2 nz i n-2- et h 2-.am no-4-[ ( 4-
[9- EKI or o- 7[1?5 ‘6- LI 1[I %@Eﬁg m%lff‘ 7 i EE YIP%MOES} a
[ 2] benzazepi n- 2-y1] a cbéi {

[9-chloro-7-(3-fl uoro Ef‘azepé H-pyr| m do[5 4-d] [ 2] benzazepi n- 2-
yl ] am no) benzgi.c aci dg. éﬂ&@& -(2, Q-di{ﬂuoro henyl?-N—(@mtrophenyl) 5H-pyrimido[5,4-
[ 3- (di net hyl ami no) aZe&][ZSlHEHzale}yAisﬁr onyl)-7-(2-fl uoropfgreny S N- ( 3-
met hoxyphenyl ) -5H pyri m do[ 5, 4-d] [ 2] benzazepi n-2-am ne 1-303:

7- (2-f1 uor opfadny| ) - 2- §-cHGo-MeBhblupphiEiipy aolidio] -y RkhybpibethziNi | 3-

(et hyl am no) pr opyl ] - Bldaphymilipharg])-3; (A diroft @ Blert? prepidele49- car boxani de
1-304: N-{4-[ (4-anmi nofli2frerdagpin-Zapiny car bonyl | phenyl ) - 9-di | or o- 7- (3

LT i SRR e S

f1 uoropyri di n-2-yl ) -5 Byra *amine - 119 |-306:
2-(4- {p{9 Cfi'hﬁr 0y7)(29§§g QRIBRNEY )me‘él;ha%a) il - d] [ 2] benzazepi n-

2.yl ] am no) phenyl ) - 4 ayegib [)Henilyiybl(ﬁaﬁliﬁ&& ShieRy mq f‘ff%]db 4acid 1-307: N-(4-{
[9-chloro-7-(2,6 d|f| Eb@,@g@@, DamfAe PYT mdo[)é enzazepi n- 2-yl]
am no) phenyl ) - 2- (di met hyl am no) acet am de 1-308: 2-am no-N-(4-{

[ 9- chl or 0- 73€1; 6- di f | Ldia@iveByhdrosi3pyethyipiehbn-4-yl)cbonyl[phenyl)-7-(2,6-
[ 2] benzazepi n- 2-yl ] andlﬂmjrq:ﬁtemgl)-i)fi Ryrivaitl b[§, kg1 Upaaampid €-2iri309: et hyl

(2R) - 4- am no- 2 [(4 ([9-chloro-7-(2,6-difl uorophenyl)-5H
I-2 N-{9-chloro-7-(2,6- ifluorophenyl) 5H-pyrimido[5,4-d}{2]benzazepin-2-

yllbenzene-1,4-diamine

218 methyl 2-chloro-4-{{9-chloro-7-{2,6-difluorophenyl)-5H-pyrimido[5,4-
d}[2]benzazepin-2-yljaminojbenzoate

1-219: 1-{4-{[9-chloro-7-(2,6-difluorophenyl}-5H-pyrimido[3,4-dl[2]benzazepin-
2-yl]amino}benzoyl)piperazine-2-carboxylic acid

I-220: 9-chloro-7-(2,6-difluorophenyl)}-N-(4-{{4-(methylamino)piperidin-1-
yllcarbonyljphenyl)-5H-pyrimidof5,4-d]{2]benzazepin-2-amine

I-221: N-[4-[(3-aminopiperidin-1-yl)carbonyl]phenyl)-9-chloro-7-(2,6-
difluorophenyl)-5H-pyrimidof54-d]{2]benzazepin-2-amine

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

1-223: 4-{[9-chloro-7-(2,6-diflucrophenyl)-5SH-pyrimidol5,4-d][2]benzazepin-2-
yllamino}-N-[{4-(dimethylamino)piperidin-1-
ylJ(imino}methyl]benzamide

1-224; 4-{{9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5 4-d}[2]benzazepin-2-
ylJamino}-N-[imino(piperazin-1-yl)methyl]benzamide
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pyrim do[5, 4-dl [ 2] benzazepin-2-yl]am no}benzoyl )am nol butanoate 1-310:
4-(4-[ [9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5,4-d] [2]benzazepin
2-yl ] am no) benzoyl ) - N- net hyl pi per azi ne- 2- car boxam de |-311:
7-(2-fluorophenyl)-2-[(3-net hoxyphenyl) am no]-N-(3-norpholin-4-

yl propyl )-5H pyri m do[ 5, 4-d] [ 2] benzazepi ne-9-carboxam de 1-312:

9-[ (3, 5-di net hyl pi perazi n-1-yl)carbonyl]-7-(2-fluorophenyl)-N-(3-

met hoxyphenyl ) -5H pyri m do[ 5, 4-d] [ 2] benzazepi n-2-am ne 1-313:

9-chl oro-N-(3-chl oro-4-{ [4-(dinmethylam no)pi peridin-1- yl]carbonyl
}phenyl )-7-(2, 6-di fl uorophenyl)-5H pyri mdo[5,4- d] [2]benzazepin-2-am ne
1-314: ethyl 2-(4-{ [9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4- d]

[ 2] benzazepil22- yl | ami{gxidbremy2-fludkpB-nakithoygirhentHH-pirdeidelp &~ 5- car boxyl at e
1-315: 9- chor o- N- ( 4- { d)[Zbepzraeriny2-glikdmiod}pV Br(diniethylrminoprppesdirBony| ) phenyl ) - 7-
pyridi n-2-yl -5H pyri nﬁétbylsemald-]de[Z] benzazepi n- 2- ani ne 1 316:

9- chl or o- N-(4 %[4 (rret hyI am p| per| I n- rbon phenyl) 7-
pyri di n-2- yI=8% pyrind at é‘?f‘%é&éf 021? é%’g’
4- (4-([9-chloro-7-(2, %] ;fglgé Vid PﬁaﬂuT RN 2] benzazepi n-

2-yl]am no }benzoyl )p| - car boxam de 1-318

N-14-[ (3-ampepyrrol i 9%1@0:&7\&%)(;)&@&1%@%1&&;&&&{ ilpi]k%fb)éh))lrpﬁer@ﬁ}lﬂbﬂ 7-(2, 6-
di fl uor ophenyl ) - SH pyhhdR-6! #ALSDL-A Boeadd
N-(4-([9-chloro-7-(2,6-difl uorophenyl) H pyri m doJ[ 5, 4 d] [2] benzazepl n-
yl I am no )pkenyl ) pi pedordiNag{@5eimibppiperdan-1-yB&ghonyl)phenyl}-7-(2-fluoro-
([9-chloro-7-(2-fl u@m%x@h@hﬁﬁﬁﬁ@dﬂhé&[%ﬂm?@hﬁﬂn%m no ) phenyl ) -
H pyri m do[ 5, 4-d] [ 2] benzazepi n- ] am no) ben20| c aC| d 1-32

9- chi or o- 7- %@294 di f | u?fF‘B‘HH‘é‘h l)‘}Nmf ﬁp@ }39‘?%{1)17‘(2‘

yl ) car bonyl ] phenyl ) -5 0;5? 6‘[1’5“*%1) ?E% SRIFFABINC. 120 |- 322:

9-chl oro-7- 4- di met en I
yl ) car bonyl ](I%p%enyl ) - am"y D % ‘?’E%?@?gg% ~§?‘g‘?r‘1‘7’332'1 323:
3-

9-chl oro-7-(2- cWoro- - oro thyI pI perazm | -

yl) car bonyl kpkenyl ) - 5%}9&611\11(61#@{(&@&@im{u%}@@az@zam]ﬁhﬁm@npmayl 7-(2-
fluoro-6-methoxyphenyl)-5H-pyrimido[5 4-d][2]benzazepin-2-amine

2-
4-
5

-232: 9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-{4-[(3-methylpiperazin-1-
yljcarbonyl]phenyl}-5H-pyrimido{5,4-d][2]benzazepin-2-amine

1-233: 9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-{4-[(4-methylpiperazin-1-
yljcarbonyl]phenyl}-5H-pyrimido[5,4-d}[2]benzazepin-2-amine

I-234: | 9-chloro-7-(2,6-diflucrophenyl)-N-(4-{[3-(methylamino)azetidin-1-
yl]carbonyl}phenyl)-56H-pyrimido(5,4-d}{2]benzazepin-2-amine

I-235: 9-chloro-7-(2-flucro-6-methoxyphenyl)-N-(4-{[3-(methylamino)azetidin-
1-ylfcarbonyl}phenyl)-5SH-pyrimido[5,4-d][2]benzazepin-2-amine

1.236: 4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
yl]Jamino}benzonitrile

1-237: 4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
ylJamino}-N-[[3-(dimethylamino)pyrrolidin-1-
yl](imino)methyl]benzamide

1-238: 4-{{9-chlora-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
ylJamino}-N-{(3,5-dimethylpiperazin-1-yl){imino)methyl]benzamide

1-235: 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
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1-324: 9-chl oro-7-(2-chl oro-6-fluorophenyl)-N 14-[ (3, 5-di net hyl pi perazin-|
yl ) car bonyl ] phenyl ) -5H pyri m do[ 5, 4-d] [ 2] benzazepi n-2-am ne 1-325:

9-chl oro-7-(2-chl oro-6-fl uorophenyl)-N-(4-{ [4-(methyl am no) pi peridin-1-
yl ] carbonyl ).phenyl)-5H pyrim do[5, 4-d] [2] benzazepi n-2-am ne 1-326:

9-chl oro-7-(2-diloro-6-fluorophenyl)-N(4-{ [3-(nethylam no)piperidin-I-
yl | car bonyl )phenyl)-5H pyrim do[5, 4-d] [2] benzazepi n-2-am ne 1-327:

9-chl oro- 7- (2- chi oro- 6-fl uorophenyl )-N-(4-{ [3-(methyl am no) pyrrolidin-1-
yl ] carbonyl )phenyl)-5H pyrim do[5, 4-d] [2l benzazepi n-2-am ne 1-328:
9-chl oro- N- (3, 4-di net hoxyphenyl ) - 7- ( 2-

[(d|nethylanlno)nethyl]fhenyl) SFprrlnldo[ h [ 2] benzazepi n-2- am ne
1-329: 9- chi'8f#h- 7- (2- MetK jaym C&Lb[)%)élphﬁt}’ frCBJOWrQﬂUHmr &
yI)carbonyI]phenyI) 51%?%%’? ’c)rF Pama] @Wﬁ%ﬁ@ﬁ?‘f?‘%‘“&% ne 1-330:

9-chl oro-N- {454 (3, 5-di gzl LRRENYl e Lol 2

nmet hoxyphené -5H pyré% g 1) %ﬁ?ﬁ' ;IVEJB%Y egl E 118 ld(n

9-chl oro-7-(2- nethoxyp 4 no plperl in-1- yllcarbonyl
) phenyl) - SHipys: i m do[‘ﬁelﬂcrrg-b - é’déﬂﬂm% )3T Biperhzid 32!

9-chl oro-7-( 2- nethoxyﬁa@my#gﬂﬁhﬂpa{ﬁﬁnﬁaas@yha&&@&i@y&&a&mdln | yl]carbonyl
) phenyl ) -5H pyrim do[ 5, 4-d] [2] benzazepi n-2-am ne 1-333:

9- chl or o- 7- (-2¢4ret hox ypthémyF20difldordpHeRyl|-Ne4-Hi{-(dmethgyrpinplpipeddin-11 -

yl | car bonyl) phenyl) ﬂkmﬁyﬁmﬁ$ﬂbﬁgwmiﬂ?W@@@@ﬁ%ﬂﬁé@ﬁﬁﬂﬂd@ﬁﬁﬁéﬁ1-334: 4-{

[ 9-chl oro- 7 , 6- d|fluor hen 5H—pyr|n1do zaze jn-2-

yl ] ani no) - NFAE hyl be %7%(11@:%13}[99% 6“‘]7‘ I% dﬁﬁg‘w “{methyl [3
met hyl anmi no) pr opyi | BYrimido[ 5, 4-d] [2] benzazepi n-

yl'l am no) IPQ&ZOI c ac4~ﬁ'9 Jfﬂc)’ié?(z daiftud:S) h(énvlpgﬁ ru(u%lo[% Qengaz{e 15@ thyl [3-
nethylanlno)propyl]qﬁigﬂ% Qﬂ%%ﬁhgtk enz zepi n-

yl | am no) - N- net hyl benzam de 1-"33 4

chl or o- 71-6£; 6- di f | Lpr-aphkenyl, e)dlﬁixd:rmﬂehyn-ﬂ@bﬁ;xﬂ;ddib,cl{dﬁi}bﬁﬁi@ﬁmm n-
yl ] am no ) phenyl ) etyipmonoeN-[ZRllmethylamino)ethyl]-N-methylbenzamide

(
2-
(
2-
[9
2-

1-248: methyl 4-(4-{[9-chloro-7-(2,6-difluorophenyl}-5H-pyrimido[5,4-

d][2]benzazepin-2-yllaminojbenzoyl)piperazine-2-carboxylate

1-249: 2-[(4-carboxyphenyl)amino}-7-(2-fluorophenyl)-5H-pyrimido[5,4-
d][2]benzazepine-%-carboxylic acid

1-250: 9-chloro-7-(2,6-difluorophenyl}-N-{4-[[3-(dimethylamino)pyrrolidin-1-
yl}{imino)methyljphenyl}-6H-pyrimido]5,4-d]{2]benzazepin-2-amine

I-251: 9-chloro-7-(2, 6-difluorophenyl)-N-{4-[{3,5-dimethylpiperazin-1-
yb)(imino)methyl]phenyl}-5H-pyrimido{5,4-d][2]benzazepin-2-amine

1-252: N-(2-aminoethyl)-4-{[9-chloro-7-(2 6-difluorophenyl}-5H-pyrimido[5,4-
dli2]benzazepin-2-yllJamino}-N-methylbenzamide

1-253: 9-chloro-7-(2,6-difluorophenyl)-N-(4-{[3-(methylamino)piperidin-1-
yllcarbonyljphenyl)-5H-pyrimido(5,4-d][2]benzazepin-2-amine

I-254: 4-{[9-chioro-7-(2-fluoro-6-rethoxyphenyl)-SH-pyrimidofS 4-
d][2]benzazepin-2-ylJamino}-N-methyl-N-[2-
(methylamino)ethylfbenzamide

1-255: 4-{[9-chloro-7-(2-fluoro-6-methoxyphenyl)-5H-pyrimido(5,4-
dl{2]benzazepin-2-yi]Jamino}-N-[2-(dimethylaminc)ethyl]-N-
methylbenzamide

1-256: 7-(2-fluorophenyl)-2-[(3-methoxyphenyl}amino}-5H-pyrimido(5,4-

dj[?]benzazepine-9-carboxylic acid
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hlor o- 5H pyri m do[ 5, 4-d]
4-am no- |- (4-{

| - 338:

N-[ 3- (3-am noprop- 1-yn-1-yl ) phenyl]-9-chloro-7-(2, 6-di fl uorophenyl)-5H
pyrimdo[ 5,4-d] [2]benzazepin-2-am ne 1-339:
4-1(9-chloro-7-{2-fluoro-6-[(2-hydroxyet hyl)am nol phenyl [|-5H
pyri m do[ 5, 4-d] [2] benzazepi n-2-yl)am nol - N-net hyl benzam de 1-340:
4-[(7-{2-[(2-am noet hyl ) am no] - 6-fl uor ophenyl }-9-c

[ 2] benzazepi n-2-yl ) am no] - N-net hyl benzam de 1-341:
[9-chloro-7-(2, 6-di fluorophenyl)-5H pyrimdo[5,4 d] [2]

benzazepi n- 2-yl ] am no} benzoyl ) - N- et hyl pi peri d i ne-4-carboxam de 1-342:

4-[(9-chloro-7-{ 2-[4-(dinethylam no)pi peridin-1-yll-6-fluorophenyl)-5H
pyrim do[ 5, 426k [ 2] beNzhawjpbproRy yd-)9-chitravd] 2, MNdiftetrhphiebphF& pyritaidd5.34 3:

9-chl oro-7- (2, 6-di f | udijpheasiy-2-Nifmide) {\3n¢tyhatmyidan no) prop- 1-yn- 1-

yl ] phenyl }-5H-pyrimdo[5, 4-d] [2]benzazepin-2-am ne 1-344:
DPeHENrsM dof 5, 4- d]

] benzazepi n- 2- ani ne l@%@a@zemn%ﬂﬂ@u&% FFERe AR 2- {

p rn%? [Sdeﬁ[b]lgbrggieﬁmﬁ d]

mino)methyllbenzamide

9- chl or o- 7- (258%- di f | u%rﬁl‘é?fﬁéﬂg?t 0&7(%%’@&1?8

[2
2-(d t hyl th f |
%2 f)e:’lggze)}il)llg- ?3?16 a¥ orRl—_ ﬁﬁpugék%g%]l(?
& et y
f

(9- chloro7{2[[2 amn
I

) am nol’-'6-

]
[
;JOf ophenylihspH pyri Nl(ﬁi%éoé nﬂhyﬁp%ﬂ}@qz{wz&ﬂinﬂw-&éldh)la&bﬁ}@imﬁ&&

met hyl benzam de 1- 347pyrfinifiof5,4-4][2]b enzazepin-2-ylJamino}benzamide

[
5
7-
[ 2] benzazepi n- 2-yl } amwwmwlbwm de
7-
(
4-

2-fl h [)-2-[.(3-meth h
Chyl amt neE byl | - SEABUTE Oxge” t‘%@%ﬁ
amno-1-(4-{ [9- chIISF PTES

[ 2] benzazepiRz2-yl ] ang rger@ﬁudra @Jnre@rok,cyh&ey1>4wié@{r@9ﬁ%%m

1- 349:

heé £r -0 m()r wgz[f?ugro-&

9-chl oro-7-(2-fluoro-6-{nethyl[2-(nmethyl am no) et hyl ] am no} phenyl ) -

H-pyri m do[i86u- d] [ 23-ierdeel-fudefinjethoxyrbpnyl-Trepyrimidehdam de  1-348: 4-({
[ 2- (4- ami nopi per i di #ii2lbeytapetn-i-yilpsriodhensthy-N{3chl or o- SH pyri mi do[ 5, 4- d]
]
(
me

oxam de 1-350:
pyrl mdo[5 4- d]

A@nclpiperibin-

9-chl oro-7-(2-chi oro- viicatbRhfl &?25 F;glﬁ flad5, 4 Apfmmiyirphnmeazet i di n- 1-

yl ] carbonyl }phenyl)- S?il- pyri m d

[ 2] benzazepi n- 2-am ne 1-352:

9-chl or o- 7- (266-di f | UNK@p}hﬁﬁyﬂoﬁylM([%dﬁmb Mi-Hdor@6invttaxyihe @AM - SH-
pyri m do[ 5, 4-d] [2] bepmmﬁémﬁ m—dmllmtizazqmia:yﬁ@rﬁno -N-methylbenzamide

7-(2,6-difl uorophenyl&Y (3-nme thoxyphen
1-265: (2-aml

) am no]t

SH- pyrim do[ 5, 4-

noethyl) -4-{[9- oro—?( ﬂuoro— -methoxyphenyl)-6H-
pyrimido[5,4-d][2]benzazepin-2-yl]amino}-N-methylbenzamide

1-266: 4-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido{5,4-d][2Jbenzazepin-
2-ylJamino}benzoyl)piperazine-2-carboxylic acid

1-267: 9-chloro-7-(2,6-difluorophenyl)-N-{4-[[3-(dimethylamino)azetidin-1-
' yl](imino)methyl]phenyl}-5H-pyrimido[5,4-d}[2]benzazepin-2-amine

I-268: 9—chloro—7—(2,6-diﬂuorophenyl)-N—(4—{imjno[3—(methylamin0)pyrrolidin—
1-yl]methyl}phenyl)-5H-pyrimido[5,4-d}[2]benzazepin-2-amine

1-269: 9-chloro-N-(4-chloro-3-{[4-(dimethylamino)piperidin-1-
yl]carbonyl}phenyl)—7—(2,6—-difh_10rophenyl)—5H—pyrimid0{5,4—

d][2]benzazepin-2-amine

1-270: 9-chioro-7-(2,6-difluorophenyt)-N-[4-(5,5-dimethyl-4,5-dihydro-1H-
imidazol-2-yl)phenyl]-5H-pyrimidof5,4-d][2]benzazepin-2-amine

1-271: N-[9-chioro-7-(2,6-difluorophenyl)-5H-pyrimidof5,4-d][2]benzazepin-2-
yl]-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]f2}benzazepin-2-yllamino}benzoic acid
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d] [ 2] benzazepi ne-9-carboxylic acid 1-354: 4-({

9-chl oro-7-[2-fl uoro-6-(nethyl am no) phenyl]-5H pyrimdo[5, 4- d]

[ 2] benzazepi n-2-yl) am no)-N-net hyl benzam de - 122 |- 355:
2-([9-chloro-7-(2, 6-difluorophenyl)-5H pyrimdo[5, 4-d] [2] benzazepi n-2-
yl]Jam no}-N-me thyl-1,3-thi azol e-4-carboxam de 1- 356:

N- I H benzi m dazol - 2-yl -9-chl oro-7-(2, 6-di fl uorophenyl)-5H pyrim do[5, 4-d]
[ 2] benzazepi n- 2-am ne 1-357: :
7-(2,6-difluorophenyl)-2-[(4-nmethyl -1, 3-thiazol -2-yl)am no]-5H

pyrim do[ 5, 4-d] [ 2] benzazepi ne-9-carboxylic acid 1-358: 3-am no-1-(3-(

[ 9-chl oro-7-(2, 6-difluorophenyl)-5Hpyrimdo[5,4- d] [2 ] bent

azepi n- 2-yl Jiarhi no) phenyio)7pR.cdiinetophamel)-N-(3 @ thoxyphenyl)-5H-pyrimidofs,4-

1- (3-([9-chl oro-7-( 2, &ixhehtagepiophming| ) - SH pyri m do[ 5, 4-d] [ 2] benzazepi n-

2-yl ]am no) -phenyl) - 3-(di met hyl am no) propan-| - one. 1- 360: )
2- {[ ]9- chl 03 6574: ( % 23- di“&?’BWﬁK‘éﬁﬂ 9')5?&95;915%%8{“5%%461 (2o BER I epi n- 2-
yl ] ami no}- 1, 3-t hi azol BlampdpesasisAit acid 1-361: et hyl

2- ([ 9-chl orq-Zz (2, 6-dif uoro n o I iSO 85 ridin-1-viprop-1-
et R e e
yl) carbonyl 2% 3- t hi ag-@lmdnopr -ﬁﬁr-p(%fuji?méi&lh5orépui]1y11-ﬂ](bﬁqa&z_azj@ﬁéﬂ?ﬂv?- ani ne
1-363: ethyl 2-([9- Ch$}@f:ﬁir¥jd6éj4@}[ﬂb rzasepiaphedyd ) - 5H pyrim do[ 5, 4- d]

[ 2] benzazepi n- 2-yl ] am no) - 1, 3- oxazol e- 5- car boxyl ate 1-364: _

2- ([ 9- chl or d27% ( 2, 6- di-t{9-dderofFHetsiflyor@retmirhenylldFysimidol]. 2] benzazepi n- 2-
yl ] am no) - 1, 3- oxazol edlBiteazapepiybyitenzeg)epnzoigssi

9-chl oro-7-(2,6-diflugrophenyl)-N-(4- 3R) - 3- | pi zin-|-
yI]carbonyI%ﬁT?B-thia%ﬁ?ﬁﬁﬁ % ‘é‘?ﬁ%%?iﬁ%iﬁgﬁ 4 _rﬁggégzepin-z-anine
| -366: 9-chi or o- 7- (2, BLUPPPRTBY S PRBHRTS ZRFH BB IR hyl pi per azi n- |
yl ] car bonyl 1enyl ) - s pYL L F B .46l g%ggﬁﬁgg efndeomm-ne  1-367:
9-ch|oro-7-€%ﬁ£-difluégg%%%ﬁggﬁgﬁﬁfﬂq?%§@(net 9Ia%?ﬁ%?%§??%lidin-l-

yt] carbonyl)-1, 3-thiazol -2-yl)-5H pyri m do[ 5, 4-d] [ 2] benzazepi n- 2- am ne
1- 368: 2- ([ 928hl or o- 7TN{2{[6idorbi7uyDs-GifihanyhenylybH pytimidofball 42 emkhze pin-

[ 2] benzazepi n- 2- yl | awyifjindipiPngkarethglppecainkdxcybpourads d

1-281: 9-chloro-N-{4-chlore-3-{[3-(methylamino)pyrrolidin-1-
yl]carbonyl}phenyl)-7-(2 6-diflucrophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-amine '

1-282: 9-chloro-N-(4-chloro-3-{[4-(methylamino)piperidin-1-
yllcarbonyl}phenyl)-7-(2,6-difluorophenyl)-5H-pyrimidol54-
d][2[benzazepin-2-amine

1-283: 2-chloro-5-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
dl{2]benzazepin-2-yljlamino}-N-methyl-N-[2-
(methylamino)ethyl]benzamide

[-284: N-{4-[(3-aminopyrrolidin-1-yl)(imino)methyl]phenyl}-9-chloro-7-(2,6-
difluorophenyl)-6H-pyrimido[5,4-d]{2]benzazepin-2-amine

I-285: 2-{4-{[9-chloro-7-(2,6-difluorophenyl)-SH-pyrimido{5,4-d][2]benzazepin-
2-yllamino}phenyi)-1,4,5,6-tetrahydropyrimidin-5-ol

1-286: N-{4-[(3-aminoazetidin-1-yl}carbonyl|phenyl}-3-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-
(triflnoromethyl)phenyl]-5H-pyrimido[5,4-d][2]benzazepin-2-amine
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1-369: 9-chloro-7-(2,6-difluorophenyl)-N-(5-[(3,5-dinethyl pi perazin-| -

yl ) carbonyl ] -1, 3-oxazol -2-yl)-5Hpyrimdo [5,4-d] [2]benzazepi n-2-am ne
1-370: 9-chloro-7-(2,6=difluorophenyl)-N(5-([3-(me thylam no)pyrrolidin-I
yl ] carbonyl ) -1, 3-oxazol - 2-yl)-5H pyri m do[ 5, 4-d] [2] benzazepi n-2-am ne
1-371: 4-([9-chloro-7-(2, 6-difl uorophenyl)-5-nethyl - SH pyri m do[ 5, 4-

d] [ 2] benzazepi n-2-yl ] am no) benzoic acid - 123 [-372:

9-chl oro-7-(2, 6-di fl uorophenyl )-N-{3-[ 3-(di met hyl am no) propyl ] phenyl )-
5H pyrim do[ 5, 4-d] [ 2] benzazepin-2-am ne 1-373:

N-[ 3- (3-am nopropyl ) phenyl ]-9-chl oro-7-(2, 6-di fl uor ophenyl ) -5H
pyrimdo[5,4-d] [2] benzazepin-2-am ne 1-374:

9- chl or o- 7- (128%- di f | unrepbheninbpyridift-11Barberdi]plenity P-gilgret7d24i n- | -

yl ) carbonyl]-1, 3- oxazGhﬂ@rgxhe)th@bhqyyﬂﬁﬁipdo{r@omm]IZIbQI}Zb@ﬂ?Za?wpiinﬂ 2- ami ne
1-375: 9-chloro-7-(2,6-difluorophenyl)-N-( rret hyl am no7)n§yrrol idin-1

N bony! }=290:3- Frhigrogy-(-t ylasminglyy gobding-yHearhay) 2
yl | carbonyl oI frﬁzfmgﬁ%g’%%;fﬁt{%‘zwwmm ani ne

yl) car bonyl ] nyl ) a r X g;ﬁﬂpi ne-

9- car boxami &291? 377: n} fﬁy&aﬁ%%ﬁn’%%% i;}g}%' %:Ei?'

1-7-(2, 6- dlfluoropheny enza eplne 9-carboxylic
acid 1-378: 1&91(4 ([ 9- ghs- Rﬁ-@m&mlélgerﬁmdl Shunoepheaydrdplehy py-lisiotat 5, 4d]

[ 2] benzazepi n- yl'] diflucrophenyl)- 5H-pyrimido[5,4-d][2]benzazepin-2-amine

am no) benzoyl ) - N- met hyl - 4- (met hyl am no) pi perl di ne- 4- car boxam de 1-379:
N-{ 4- [ ( 3- am83: 3- met h{rtipyoi7dR 6-diflnorbplyanyd-ir (it h-&iu}lf;ﬁhﬁnlym lpg?ﬁelﬁindro 7-(2, 6-
di f | uor ophenyl ) 5H pyylﬂcmbd@[lﬁhm}’ﬂﬁf'ltm}l@eiﬁ% ibaozazepif-framife 380:

9-chl oro-7- é di fluor phenyl N—(4 i - idof5

(et hyl ani n ?E;%rrrol.d 1! ELg E@ BeRIAERrEd) 2] b
enzazepi n- 2- ani ne 1- 3@ ]benﬁzneﬁ‘;-yl nzoyl 1 r1§:‘1;g rbox;i{j?)}[

L 9ot 1 (2, 0yl OhPIOBIGOY) e SH eI 1l pudinihl?] benzaze -
2-y1 ] ani no) benzoy! ) - 4 LI e AsicL Boxagh o 1

9-chl oro-7-(2, 6d|fluorophenyl) (4[( trlrrethylplperazm I yI)
car bonyl ] phenyd:) - 5SH pyri-[13-aiainbszdrdih-1{yBlbenyiphenilo-dlaod4ie  1- 383:

N- 1- azabi cycl o[ 2. 2. 2] @GfluvoBonyetirydphdn9H-6HIpy rimidpt5a2d] Blbei bapor Dphieay| ) - 5H-

1-297: 9-chloro-N-(4-{[3-(methylamino)azetidin-1-yl]carbonyl}jphenyi)-7-[2-
(trifluoromethyl)phenyl]-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-298: N-{4-{(4-aminopiperidin-1-yl)carbonyl]phenyl}-9-chlore-7-pyridin-2-yl-
SH-pyrimidol54-d][2]benzazepin-2-amine

1-299: N-{4-{(3-aminopyrrolidin-1-yl)carbonyl]phenyl}-9-chloro-7-pyridin-2-yl-
S5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-300: ethyl  2-amino-4-[(4-{[9-chloro-7-(2,6-difluorophenyl)}-5H-pyrimido[5,4-
dj[2]benzazepin-2-ylJamino]benzoyl)aminojbutanoate

1-301: 4-{[9-chloro-7-(3-fluoropyridin-2-yl)-5H-pyrimido(5,4-d][2]benzazepin-2-
yi]amino}benzoic acid

1-302: 9-{[3-(dimethylamino)azetidin-1-yl]carbonyl}-7-(2-fluorophenyl)-N-(3-
methoxyphenyl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-303: 7-(2-fluorophenyl)-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

I-305: N-{4-[(3-aminopyrrolidin-1-yl)carbonyl]phenyl}-9-chloro-7-(3-
fluoropyridin-2-y1)-5H-pyrimido[5,4-d}{2]benzazepin-2-amine
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pyrim do[5, 4-d] [2] benzazepin-2-yl ]am no)-N-nethyl benzam de 1-384:

N- 1- azabi cycl o[ 2. 2. 2] oct-3-yl -4([9-chl oro-7-(2, 6-di fl uorophenyl ) -5H
pyrim do[ 5, 4-d] [2] benzazepin-2-yl] am no)benzam de 1-385:
4-([9-chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4-d] (2] benzazepin-2-
ylJam no | -N-hydroxybenzam de 1- 386:

N-{ 4- [ (am nooxy) car bonyl ] phenyl )-9-chl oro-7-(2, 6-di fl uor ophenyl ) -5H
pyrim do[5, 4-d] [2] benzazepin-2-am ne 1-387: 4-{
[9-chloro-7-(2,6-difluorophenyl)-7H pyrimdo[5, 4-dl [2]benzazepin- 2-

yl ] am no) benzoic acid 1-388:

4- ([ 9-chloro-7-(2, 3-di fl uorophenyl)-7H pyrimdo[ 5, 4-d)[ 2] benzazepi n-2- -
124 yl | ami ndi3penzoi ¢ &4 P-<hloB8D{2 63i furirophe bl Y- 3H-fyrimido[5,4-d][2[benzazepin-

[ 9- chl or o- 7- (2 6-di f | &@H@pmip@ehyl) wgydmﬁ%enc[asoleﬁ cafpoxyliq acid

benzazepi n- 2- am no b N-net h rrolidine- boxam de 1-390:
3- ani nopl - (23 }oro 4N M %é;gﬁﬁ 875 ? ?%BIE)%‘VLPP By Bﬁﬁﬂﬁﬁg%ﬂ“ﬁ do [5, 4-
d] [ 2] benzazepi n-2-yl ] & 2T F*HFW%&Q?“ ar boxani de  1-391:

9-chl oro-7- (@346-diflu -No ;
yl ) car bonyl fxpﬂenyl) 5%218&%% M{&% (s%fﬁw% %gg n’iﬁ%ﬁgf#ne 1-392: 4-{
[ 9-chloro-7-(2,6-difl "uorophenyl)- SH— yr| m do[ 5, [ 2] benzazepi n- 2-

yl ] am no) - NiG&: et hyl etiylaz abi cy@m{ﬁn&mlz-ﬂ(‘;-w%&m&e-y@dgeiﬂz&ﬁjﬂéﬁyljéf?y%:

9-chl oro-7-(2, 6-di fi upy‘rﬁqﬂlﬂnimgl-ti]lz-}wn@a&e;ﬁm-p3*l]éxdinﬁ]béﬂzyﬁ)ani1rmdﬁut£mate
rrethylpyrrolldlnlyl]carbon@;& 1) - 5H—pyr|mdo %ﬁl

[ 2] benzazepll'ﬁloz am net{(Bghtor flypr Wi)ﬁifﬁli’)fflnﬂ nFazRpin-3- net hyl - 1
H pyrazol - 5-yl ) -5H p%rﬂﬂﬂﬁl%tfeﬂz%’l)df “‘F‘i‘}”rﬂéﬁ%&‘é‘ﬁ?ﬂb%aﬁ?ﬁene 1- 395:

2-chl or o- 4- 2- chl or
d] [ 2] benzazéﬁ# n- 2- P?@fﬁ’% }35 ?;% ?%9@?;‘ gﬁwéxﬁ[gz{eghchl oro-4-{
[ O- chloro7(26d|f|)(18 B% H"“ m dol b, 4- ‘H
[ 2] benzazepiphrR-yl ] ar@ 95 hmta ?}ﬂﬂél'a)znzb‘i'ﬁfeﬁtlﬁ}zﬂymjlmfﬂh%ﬁﬁen§D NC@! boxani de
1-397. 4-amino-I-(2-ch 1m1do[5 4-d}[2]benzazepin-2-amine
[9-chloro-7-(2,6-difl uorop eny ) 5 pyrim do[ 5, 4-
1-313: 9-chloro-N-(3-chloro-4-{[4-(dimethylamino)piperidin-1-
ylJcarbonyliphenyl)-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-amine

I-314: ethyl 2-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-yl]lamino}phenyl)-4,5-dihydro-1H-imidazole-5-
carboxylate

I-315: 9-chloro-N-(4-{[3-(methylamino)pyrrolidin-1-ytlcarbonyl}phenyl)-7-

pyridin-2-yl-5H-pyrimidof5,4-d][2]benzazepin-2-amine

1-316: 9-chloro-N-(4-{{4-(methylamino)piperidin-1-yl]Jcarbonyl}phenyl)-7-
pyridin-2-yl-5H-pyrimido]5,4-d](2]benzazepin-2-amine

I-317: 4-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimidof5,4-d][2]benzazepin-
2-ylJamino}benzoyl)piperazine-2-carboxamide

1-318: N-{4-[(3-aminopyrrolidin-1-yl)carbonyll-3-chlorophenyl}-9-chloro-7-(2,6-
difluorophenyl)-5H-pyrimido{54-d][2]benzazepin-2-amine

1-319: N-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-
2-ylamino}phenyl)piperidine-4-carboxamide

1-320: 4-{[9-chloro-7-(2-fluoro-6-{methylf2-(methylamino)ethyl] amiho}phenyl)—
5H-pyrimidof5,4-d][2}benzazepin-2-yl]lamino}benzoic acid

1-321: 9-chloro-7-(2 4-difluorophenyl)-N-{4-[(3,5-dimethylpiperazin-1-
yhcarbonyllphenyl}-5SH-pyrimidol5,4-d]{2]benzazepin-2-amine
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d] [2] benzazepi n-2-yl]am no}benzoyl)-N, N-di net hyl pi peri di ne-4- car boxam de
1-398: 4-[(9-net hoxy-7-o0x0-6, 7-di hydr o- 5H pyri m do[ 5, 4-d] [ 2] benzazepi n- 2-
yl ) am no] benzoic acid 1-399: 2-({

4-1 (3, 5-di net hyl pi perazi n-1-yl)carbonyl ] phenyl ) am no) - 9- net hoxy-

5, 6-di hydro-7H pyri m do[ 5, 4-d] [ 2] benzazepi n-7-one 1-400: 9-nme thoxy-2-[(4-
{ [3-(methylam no) pyrrolidin-I yl]carbonyl )phenyl)

am no] - 5, 6-di hydro-7H pyri m do[ 5, 4- d][ 2] benzazepi n-7-one 1-401:

4-1 (8- net hyl - 7-oxo-5, 6,7, 8-tetrahydropyri m do[ 5, 4-c] pyrrol o[ 3, 2-

e] azepi n- 2-yl ) am no] benzoi c acid 1-402: 2-({

4-[ (3, 5-di et hyl pi perazi n-1-yl ) carbonyl ] phenyl | am no)-8-nethyl -5, 8-

di hydr opyri di3&b[ 5, 4-c aﬁ;ﬁwrpﬁ’r(b -ginRthoky phembi- WMridA(FH imetelpipet@iB-1-

2-[(3- et hoxyphenyl) ﬁ’t‘?Pﬂ)BlP hyH PBHBHM%%@B’BW‘?W%{‘@M-

c] pyrrolof 3, 2- e] azepi n- 7

9- chl or o- 2- [1(3%34 di me%g& g;gﬁ] Ey?g@;f. ﬂu?”%ﬁqﬂ ﬁg&FH‘J’ﬂ-geﬂFﬂm do[ 5, 4-

d] [ 2] benzazepi n- 7- one’L AlphenyTl->H-pyninidol5,4- nzazepn-

[ 4-am no- 9- Cflgé ro-7- (@d@org«bfd-a@&%mﬁg% en zgﬂawﬁ(b g‘dﬁ]QetlL a;grf_rr‘azm- -

d] [ 2] benzazepi n- 2-yl ﬁmrﬂg.}fmsﬂ&% SHAG d]a[?l [2]b9ﬁ29&p9{’§p chl oro- 4-{

[ 4- (et hyl am no) pi per1d

yl ] car bonyl Ypisenyl ) - 79-¢rdor6-742-fHidi6-6-Apbre plyeny B-Nify(meth dahboypipetdinfl 2] b
enzazepi n- 2- am ne 1- 4@ARarb@nytiphayD-5MplSmate| 5o d)f2bedzafopir{ 2@mine

t hyl am no) pi peri din-1 yl]carbonyl )phenyl) 2-f1
uor o- 6- et héx3ppheny| ) -iprpy3-thicie] E@uﬁrﬂpheﬂ%ggéﬂ?ﬂpﬁbﬁm@mmﬂ@nﬂm ne 1-408:
4-{ 19-chl oro- 7- (2 fIX}E?IBQIB’IHW% IheRzaERPEE-2nine

d] [ 2] benzaz -yl]

9-chl oro- N- gi(l 7-di gacrgr D F k ﬂuom J(%fié(’zﬂj lamm [’f'Oll(df‘]B

di fl uor ophenyl ) - 5H py’F dng 21‘5’ [pﬁ lrtr)uen (l 5’m ne < 410:

9- chl or 0- 7- ¢286- di f | @M&Mﬂh-ﬁmﬂﬂ(ﬁyﬁh‘eﬁﬁy— .pet hyl am no) - 7- azabi cyclo[ 2. 2. |
j hept - 7-yl ] car bonyl } pligRyiyiamitomeitypRaL -5 A-pyrimido[5,4-d][2]benzazepin-2-

amine

1-329: 9-chloro-7-(2-methoxyphenyl)-N-{4-[(3-methylpiperazin-1-
yhcarbonyl]phenyl}-5H-pyrimido{5,4-d][2]benzazepin-2-amine

I-330: 9-chloro-N-{4-[(3,5-dimethylpiperazin-1-yl)carbonyl]phenyl}-7-(2-
methoxyphenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-331: 9-chloro-7-(2-methoxyphenyl)-N-(4-{[4-(methylamino)piperidin-1-
yllcarbonyl}phenyl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-332: 9-chloro-7-(2-methoxyphenyl)-N-(4-{[3-(methylamino)pyrrolidin-1-
yl]carbonyl)phenyl)-5H-pyrimidof5,4-d}[2]benzazepin-2-amine

1-333: 9-chloro-7-(2-methoxyphenyl)-N-(4-{[3-(methylamino)piperidin-1-
yllcarbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-334: 4—{[9-chioro-7—(2,6-difluorophenyl)-5H—pyrimido[5,4-d] [2]benzazepin-2-
yl]amino}-N-methylbenzamide

I-335: 4-{[9-chloro-7-(2-fluorg-6-{methyl{3- :
{methylamino)propyllaminojphenyl)-5H-pyrimido[5,4-d][2]benzazepin-
2-yl}lamino}benzoic acid

1-336: 4-{{9-chloro-7-(2-fluoro-6-{methyl|3-
(methylamino)propyljamino}phenyl)-5H-pyrimido{5,4-d][2]benzazepin-
2-yllamino}-N-methylbenzamide

1-337: 1-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2[benzazepin-
2-yllamino}phenyl)ethanone
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d] [2] benzazepi n-2-am ne 1-411: 1-(4-{

[ 9-chloro-7-(2, 6-difluorophenyl)-5H pyrimdo[5, 4-d] [2] benzazepi n-
2-yl]am no }benzoyl)-N-net hyl - 3- (et hyl am no) pyrrol i di ne-3- carboxam de
1-412: 1-(4-{ [9-chloro-7-(2,6-difluorophenyl)-5H pyrim do[ 5, 4-d]

[ 2] benzazepi n- 2-yl]

am no) benzoyl ) - 3- (et hyl am no) pyrrol i di ne- 3-car boxam de 1-413:
1-(2-chloro-4-{ [9-chl oro-7-(2, 6-difluorophenyl)-5H pyrimdo[5, 4- d]

[ 2] benzazepi n- 2-yl ] am no) benzoyl ) - N- et hyl - 3-

(et hyl am no) pi peri di ne- 3-car boxam de |-414:

9-chloro-7-(2,6-di fl uorophenyl)-N-(4-{ [3-nethyl-3-

(et hyl am n@pgs: per i di N{ZEyadingrdpeiryi-1-Yiphenyilo)chboirb-By2.4-ditl o prBe dyl)-dH-

[ 2] benzazepi n- 2- ami nepytinddds 4 8Hjkenorepi? 2 6@irk| uor 0- 6- met hoxyphenyl ) - N- (4- {
[ 3-methyl -3- (methylam no) pllgi)erl di n- 1 ){llgcar bonyl ) phenyl ) -5H pyri m do[ 5, 4-
dl [2] benzaFé¥ n- 2- antik&corg7d2-fluoro-6-| roxyethyl)amino]phenyl}-6H-

{2- Chl oro-4-[9-chl orol?ﬁ’“(‘?’[? A 6@“&?“6’“‘2%’{‘ Héj&%}mﬁﬂé}i.g]eyiy@gpzanude
benzo[ c] pyr i 0d0[4 52%31 |n 2=yl ﬂ? q]& eny}“ o 3 0y - 3-
rop

met hyl am no- perl di N
9- chi or 0-7- (2, 6-di f f a“““ﬂﬁ’mﬁmylbma““de

(met hyl anmi n@xgi per i d'@arﬂmﬂh-](@@@@d}yb-)(z@ﬁlﬂwbﬂheﬁﬁbm yihidefa, 4- d] [2] benz a
zepi n-2-am ne 1-418: SppehArgin/2-(ifanbndiichtdsDnopB@Rplperitiné-4-cdrboxamide

[4- (di met hyl ami no) - 4- net hyl pi peri din-| -yI ] car bonyl

) phenyl ) - SHI-p4Zr i m do[ Bl(%chdiiro-723-Bediraihgloimmolpipamdinel - gli-&-fi@orophenyl)-5H-

N-{4-[ (4-ami no 4- et ﬂp}l@;&i—éﬂﬁiﬁemzaﬂgﬂe&ﬁ’b@mwﬂbbmﬂi‘ylb}w@mmI oro-7-(2, 6-

difluorophen 5H-pyr|md054d -am ne 1-420:

9-chl oro- N hI or o- lﬂht%%ﬁ @%‘% i g@%‘??‘ﬂi" 1=yl ] car bonyl

) phenyl ) - 7- (2 6-di fl 1B Ehy f%’“ﬂ [ 2] benzazepi n-2-am ne
1-421: 9-ch 0-7-(2- 4-

(et hyl am n(k)?%l perfdlg}gﬁ&ﬁ( %gﬁ%ﬁé%ﬂﬁ %?%ﬁg}rl n?%%ﬂ[%%&gh— - 126

I-345: 4-{[9-chloro-7-(2-{[2-(dimethylamino)ethyllamino]-6-fluorophenyl)-bH-
pyrimido{5,4-d)[2[benzazepin-2-yljamino}-N-methylbenzamide

1-346: 4-[(9-chloro-7-{2-[[2-(dimethylamino)ethyl (methyl}amino]-6-
fluorophenyl}-5H-pyrimido[5,4-d][2}benzazepin-2-yl)amino]-N-
methylbenzamide

1-347: 4-{[9-chloro-7-(2-fluoro-6-{methylf2-(methylamino)ethyljamino)phenyl)-

5H-pyrimidol5,4-d]{2]benzazepin-2-ylJamino}-N-methylbenzamide

1-348: 4-({7-[2-(4-aminopiperidin-1-yl)-6-fluorophenyl]-9-chloro-5H-
pyrimido[5,4-d]{2]benzazepin-2-yl}amino)-N-methylbenzamide

1-340: 7-(2-fluorophenyl)-2-[(3-methoxyphenyl)amino]-N-methyl-N-[2-
{methylamino)ethyl]-5H-pyrimido[5,4-d][2]benzazepine-3-carboxamide

I-350: 4-amino-1-(4-{[9-chloro-7-(2,6-diflucrophenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-yl]aminojbenzoyl)piperidine-4-carboxamide

1-351: 9-chloro-7-(2-chloro-6-fluorophenyl)-N-(4-{[3-(methylamino)azetidin-1-
yl]carbonyl}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-chioro-7-[2-fluoro-6-(methylaminc)phenyl]-5H-pyrimido|5,4-
d][2]benzazepin-2-yl}lamino)-N-methylbenzamide
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d] [2] benzazepi n-2-am ne 1-422:

2-Chl oro-4-[9-chl oro-7-(2-fl uoro-6-net hoxy-phenyl)-5H benzo

[ c] pyri m do[ 4, 5- el azepi n- 2-yl am nol - phenyl ) - (4- et hyl -

met hyl am no- pi peri di n-1-yl)-net hanone 1-423: 9-diloro-7-(2-fluoro-6-ne
t hoxyp henyl)-N-(3-fluoro-4-{ [4-nethyl-4- (methylam no)piperidin-1-yl]carb
onyl )phenyl)-5H pyrimdo[5, 4- d] [2] benzazepin-2-am ne 1-424:

9-chl oro-N-(3-chloro-4-[(3, 3,5, 5-tetranet hyl pi perazin-1 -

yl ) car bonyl ] phenyl ) -7-(2-fl uoro- 6- met hoxyphenyl ) - SH pyri m do[ 5, 4-

d] [ 2] benzazepi n- 2- am ne 1-425:

N- 1-azabi cycl o[ 2. 2. 2] oct-3-yl -4-{[9-chl oro-7-(2, 6-di fl uorophenyl ) -5H
pyri m do[ 5, 4-38%: [ 2] bet{g-adepi?A2 diffupaphangl-5H-plimsiol A Elbetratdperiz ami de
1- 426: ylJamino}- N-methyl-l ,3-thiazole-4-carboxamide

N 1- azabi cycl o] 2. 2. 2] oct - 3- I-4 -chloro-7-(2-fl uoro- % met hoxyphenyl)
5H pyri mi do[!57%- d] [2Wﬁ@ﬂf&?@ﬁhﬂ’ EV?ﬂﬁﬁpﬁdfGNﬂH@PH?¥%% Hani de ~ 1-427:
N- 8- azabi cycl of 3. 2. 1] Betmudelpf4 2?T§mEﬁPaﬁHm? (2, 6-difl uorophenyl) - SH

pyri m do[ 5, [ 2] be I e 1-428:
9-chl or o- 7- ?EQ% d|qu9 mxéﬁl ]ﬁiﬁg%nxyﬁggagﬁhgzablcydo[3 2.1
] oct-8-yl]carbonyl )p en p r|m [ 2] benzazepi n-2-am ne
1-429: 9- Ch|1@59 7-(2- iL;H%q-(ﬁt[@rau&@xxmEtammbrbpmnm‘smp%n&lmmy | ami no) - 8-
azabi cycl o[ 3. 2. 1] oct - @fﬂﬂehfaﬁéﬂﬂ@ﬂyi}an)xﬁ(hﬁﬂmﬁbl)prﬁﬁnpwmm do[ 5, 4 d]

[ 2] benzazepi n- 2 am ne 1-430

4-{[7-(2, 6- di36%:uor ophé@y{lg;m@rm%twiﬂmmwxlhﬁfam[rsmdoléw}ﬁz]m{zzp

e] azepi n- 2-yl | ami no) b&wiasicolpherit)- %I‘ii@iﬂlylaﬂum)PrOPan- -one

7-(2,6-difl uor o henyl 5, 5- tet h | e
yl §car bonyl ] ﬁﬁ%ﬁyl )y5§3§§w gﬁ%? liﬂ :r ARSI pgp @g%enza?pg‘r%'ne 1-432:
N-{4-[(3-am no-3-neth ? r?%.? c%rbonyl]phenyl} 7-(2,6

di f | uorophenyly.- 10- mefhyl - 5, 10-di byfbr&% ?—Eﬂéj&ﬁ&rﬁatﬁlxﬁygﬁ N_@}reﬁlao[ar;-

e] azepi n-2-am ne 1- 4335 fndadefin @lel A:ﬂﬁa}qgh&ﬁyd1e\4&rm§,1h&
[ 3- (et hyl am no)pyrrolldln |-y ]] Garb onyl) phenyl 5H—ftuo [2,3 c]

pyrimdo [4138:e] azepthlord7dht-Aifluorbprkpsil)-N-{4-[(3,5-dimethylpiperazin-1-
4- (2, 6-di f1 uor ophenyl yic2=bnmt Hy3-thidz¢l4-3H}--Bpyrtithyf$,4-8][2]benzazepin-2-amine

1-363: ethyl 2-{[9-chloro-7-(2 6-diftuorophenyl)-5H-pyrimidof5,4-
d][2]benzazepin-2-ylJamino}-1,3-oxazole-5-carboxylate

1-364: 2-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d]{2]benzazepin-2-
yl]amino}-1,3-oxazole-5-carboxylic acid

1-365: 9-chloro-7-2,6-difluorophenyl)-N-(4-{[(3R)-3-methylpiperazin-1-
: yl]carbonyl}-1,3-thiazol-2-y1)-5H-pyrimido{5,4-d}{2]benzazepin-2-amine

1-366: 9-chloro-7-(2 6-difluorophenyl)-N-(4-{[(2R)-2-methylpiperazin-1-
yllcarbonyl}phenyl)-SH-pyrimidof5,4-d[[2]benzazepin-2-amine

I-367: 9-chloro-7-(2,6-difluorophenyl)-N-(4-{[3-(methylamino)pyrrolidin-1-
yi]carbonyl}-1,3-thiazol-2-y1)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-368: 2-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d]{2}benzazepin-2-
yllamino}-1,3-oxazole-4-carboxylic acid

I-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}{2Jbenzazepin-2-amine

1-370: 9-chloro-7-(2,6-diftucrophenyl)-N-(5-{[3-(methylamino)pyrrolidin-1-
ylcarbonyl}-1,3-oxazol-2-yl)-5H-pyrimido[5,4-d]{2jbenzazepin-2-amine

1-371: 4-{{9-chloro-7-(2,6-difluorophenyl)-5-methyl-5H-pyrimidol[5,4-
d][2]benzazepin-2-y}amino}benzoic acid
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(me thyl am no) pyrrolidin-I-yl]carbonyl )phenyl)-6H pyrimdo[5,4- c]

[1, 3]t hiazol o[ 4, 5- e] azepi n-9-am ne 1-435:

N-{4-[ (3-am no- 3-net hyl pyrrolidin-1-yl)carbonyl]phenyl)-7-(2-fl uoro-6-
met hoxyphenyl ) -5, 9-di hydropyri m do[ 5, 4-c] pyrrol o[ 3, 4-el azepi n-2-am ne -
127 WD 2005/ 111039 1-436:

4- ([ 4-(2, 6-di fl uorophenyl)-1-nethyl -1, 6-di hydropyr azol of 4, 3-

c] pyri m do[ 4, 5-e] azepi n-9-yl ] am no) benzoic acid 1-437: 1-(4-[4-(2,6-Dfl
uor o- phenyl ) -2-nmet hyl - 6H 3-thi a-5, 8, 10-tri aza- benzo] e]

azul en-9-yl am no] - benzoyl ) - 4-di ne t hyl am no- pi peri di ne-4- carboxylic acid
nmet hyl am de 1-438:

4- (4- ([ 7- (2,187di f | uor epiienyH).6-Biftublepiingl)-A-{8]3linhathyiimiido)Bropyliphemilin- 2- I |
am no) benzoyl) N- net hyﬂ{pyqnmdaimfdﬂilﬁewampmﬂammbe 1 4309:

4-(4-([4-(2, 6-difluorophenyl)-6Hisoxazol of 4 l.pyrim doL4 5-e] azepfn-9-
yl ] ani no ) bdizdyl ) - N- Net-AnopesnyDpheay b2 élﬁ?lﬁﬂsé%zﬁ‘id onophenyl)-5H-

4-(2,6-difl uorophenyl pyrioifiol HE{;“{]((T @Www-a@“(enet hyl ani no) pyrrolidin-I-

st carbonyt Jpheny|) 2g106) % St MU SHNIBRE A AL LALEOL 4. S

e] azepi n- 2( one B h )

2- ami no- N- (3- ([ 7- ( 2. 6y A s Rar Ay Ry ol P s psopin e s 4.
thieno [3, 418}s.azep | adaor}zsb]{@srum%ﬂabﬁéaylb N-(N{[B(Hethyl#Rinb)pyhrflidap1-a nam de
1-442: ylJcarbonyl}-1,3-oxazol-2-yl)-5H-pyrimido[5,4-dj{2]benzazepin-2-amine
9-chloro-7-(2,6-difl uorophenyl) N(3-[(2, 2, 6, 6- tetrarrethyl pi peri di n-4-

yl ) oxy] phenyi3y6:5H- pyr 7-(AéckibflEordphdiyl) ZQQE%m&mwmp’zmamlne - 443:

4- (4- ([ 9-chl or o- 7- ( 2, BeibbiyliphayHemnipp)N-Siathyl?H-pyrdoifigb4-/111b¢2328BiRTaz epi n-
2-yl ] am no} phenyl) - I\I—?réatﬂPFyande( met hyl amni no) cycl ohexanecar boxani de 1-444:

7-(3-([7-(2- fI 6 h 4 d
[2]( beg[zazfapl 37 C);/Io]a O"!?‘?%P'g %ﬁ;‘:‘f‘y‘;ﬁ <r 38 Hgnﬁglr?EG on!a 1- 445:
9-chl oro-N-[4-(3, 8- dlggf s ipl]w far "W arbonyl)phenyl] 7-(2, 6-
di f1 uorophe SH- pyi totBloro-ArH difiick Y ERAAZERR m%d ShfRIbkaAdSind- (3- (
[ 9-chl or o- 7II %L 6-di f gt‘l’?@m ()pﬁ?ﬂeﬂa @f% bﬁ 6{ ﬂ%ammu@-
2-yl]am no} phenyl ) -3, 5 trimet hyI pi per azi n- 2 one 1 447

9- chl or o- N- 1474 2, 6- di Nei-{{}-hpinpemhetihyipyieoliingyBraybdryIpHeRylf-p-tidero-762,6-
met hoxyphenyl ) - 5H pyr diffictoptenyd}-8f-py@hideliA el 2lperma2parfangne

1-380: 9-chloro-7-(2,6-difluorophenyl)-N-(4-{[3-methyl-3-
(methylamino)pyrrolidin-1-yi]carbonyljphenyl)-5H-pyrimido[54-
di[2]benzazepin-2-amine

1-381: . 1-(4-([9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido([5,4-d][2]benzazepin-
2-ylJamino}benzoyl)-4-(methylamino)piperidine-4-carboxamide

1-382: 9-chioro-7-(2,6-difluorophenyl)-N-{4-[(3,3 5-trimethylpiperazin-1-
yl)earbonyl]phenyl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-383: N-1-azabicyclo[2.2.2]oct-3-yl-4-{[9-chloro-7-(2 6-difluorophenyl)-5H-
pyrinﬁdo[S,tl-d][2]benzazepin—2-yl]amino}-N-methylbenzamide

1-384: N-1-azabicyclof2.2.2]oct-3-yl-4-{[9-chloro-7-(2,6-difluorophenyl)-5H-
pyrimido[5,4-d}{2]benzazepin-2-ylJamino}benzamide

1-385: 4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d]{2]benzazepin-2-
‘ ylJamino}-N-hydroxybenzamide

1-386: N-{4-[(aminooxy)carbonyl]phenyl}-9-chloro-7-(2,6-diflucrophenyl)-5H-
pyrimido[5,4-d]{2]benzazepin-2-amine

1-387: 4-{[9-chloro-7-(2,6-diflucrophenyl)-7H-pyrimido[5,4-d][2]benzazepin-2-
yllamino}benzoic acid

1-388: 4-{[9-chloro-7-(2,3-difluorophenyl)-7H-pyrimido[5,4-d][2]benzazepin-2-
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1-448:
N-[ 4- (1-am no-1I-nethyl et hyl ) phenyl]-9-chl oro-7-(2, 6-di fl uorophenyl)-5H
pyrim do[5, 4-d] [2] benzazepin-2-am ne 1-449:
N-[4- (2, 5-di azaspi ro[ 3. 4] oct - 2-yl car bonyl ) phenyl ] -7-(2, 6-di fl uorophenyl ) -
10- et hyl - 5H-i sot hi azol o[ 5, 4-c] pyri m do[ 4, 5-e] azepi n-2-am ne 1-450:
4-(2,6-difluorophenyl)-1-nmethyl-9-[(4-([4-methyl-4 (ne
t hyl am no) pi peri di n-1-yl ] carbonyl) phenyl)am no]-1, 6-di hydro-2H
pyrimdo[5,4-c] [1,3] thiazolo[4, 5-e]azepin-2-one 1-451:
4-(2,6-difluorophenyl)-N[4-(1 Himdazol -2-yl)phenyl]-1-nethyl-1, 6-
di hydroi m dazo[ 4, 5-c] pyri m do[ 4, 5-e] azepi n-9-am ne -128 |-452: 4- {
[ 7- (2, 6-di f] uor opheny}lJanGkéibebzdibaiizof uro [ 2, 3- c] pyri m do[ 4, 5- e] azepi n- 2-
| ] am no) benzoic acid 1- 453 7-(2-f1 uoropheng/
[(3,3,5,5 I38%:r amet h§r éﬁﬁ'ﬂ? ghlpro-7-(2,6-diffuorophe: nyl)-5H-pyr1m1clo[5 4-
| ) car bony! | phenyl ) - 84 %Ozaﬁpﬂf e Harigelbazel-Nyetylpprotidined 51t hj enol 3, 2-
] pyri mi do[ 4, 5- €] azefﬁﬂi"P fine 1- 454 9 brono- 7- (2-f 1 uor ophenyl ) - N- (4-{
3-(nethyl a )pyrroki
phenyl) -5, 31 %9hydr Opglglﬂhéaéi (!)L%a} %ﬁ’géﬂﬁémn "Sggﬁﬂﬁaﬁ 455:
(2-fluorophenyl) - N-{ net I- azo
i hydropyri msgp[ 4', 5' 9~5td&])-75(2,6-§iﬂﬂ@:[oﬂheaylbll\l-lMGB-dBnét]l‘ﬂSﬂ;blﬁeriarﬂ-S-G 1- (4-{
7-(2,6-difluor ophenyyl)ca&pﬂ}@]pdmyﬂisﬁyﬂynﬁuc&r[ ayascapyepit-dojre, 4-
] pyrrol o] 3,1392] azep#tis-2hlyol7-(asrdifloplopenpl-bh-p3rifnivo{Syd]Ritiena¥qpjre2-ol | di ne-
car boxam de 1-457: vyllamino}- N-(8-methyl-8-azab1cyclo[32l}oct-}yl)benzarnlde
[ 9- Chl or 83%: ( 2- f | udridore7 e Hilgro (%[PF(EE}E\QW@} #i m do-
5- €] azepi n- 2-yl amwe ¥1Bh'é?iyill ‘Yufﬁﬂ?eﬂ}t} “YBI5‘p‘IeRYé‘fF‘i‘P-[ £y1) - met hanone

58: [9-Chl oro-7- (2 org'é g ag?ﬁ%gﬁ{;? ﬁ}Yﬁgf[I'Pglp%%‘,énﬁ)%gll 5-e] azepi n-2
9-

(2- et h)h &hi nomet
-{f9-chiloro- l}zaziﬂ_ uor: %er{y(l\’)ISI-Perlrﬂhﬂé)[}-A' 5- €] azepi n-

Chl or 05 75d 2- i sop}
m—2 no enzoic acid

| am no] - B&fZoi ¢ ac

9- Chl or 0y 454 2- 71 U0k - S Foﬂzlz)s PAERREQLARY b3

4, 5-e] azepi n-2-yl ani gy ep@ﬁ -8 ﬂ&'lu otberft8¢h)-N-methylpiperidine-4-

[9-Chl oro-7-(2-et hoegybopg}ﬁlayl ) - 5H benzo[ c] pyri m dpof 5-e] azepi n-2-

1-397: 4-amino-1-(2-chloro-4-{{9-chloro-7-(2,6- dlﬂuorophenyl) 5H-pyrimido{5,4-
dl[2]benzazepin-2-yl]amino}benzoy!)-N,N-dimethylpiperidine-4-
carboxamide

1-398: 4-[(9-methoxy-7-ox0-6,7-dihydro-5H-pyrimido[5,4-d][2jberzazepin-2-
ylyaminojbenzoic acid

1-399: - 2-({4-[(3,5-dimethylpiperazin-1-yl)carbonyl]phenyl}amino)-9-methoxy-
5,6-dihydro-7H-pyrimido[5,4-d]{2}benzazepin-7-one

I-400: 9-methoxy-2-{(4-{[3-(methylamino)pyrrolidin-1-
ylJcarbonyl)phenyl)amino]-5,6-dihydro-7H-pyrimidol[5,4-
d][2]benzazepin-7-one

3-
4

y
4-
y
C
[
[
7-
di
[
C
3-
{
[ 4,
1-4
yl]-
2-1
2-y
4-
[
4-

1-401: 4-{(8-methyl-7-0x0-5,6,7 8-tetrahydropyrimido[5,4-c]pyrrolo|3,2-
eJazepin-2-yl)amino]benzoic acid

1-402: 2-({4-[(3,5-dimethylpiperazin-1-yl)carbonyljphenyl}amino)-8-methyi-5,8-
dihydropyrimido[5,4-c]pyrrolo[3,2-e]azepin-7(6H)-one

1-403: 2-[(3-methoxyphenyl)amino]-8-methyl-5,8-dihydropyrimidof{5,4-
c]pyrrolof3,2-eazepin-7(6H)-one :

1-404: 9-chloro-2-[(3,4-dimethoxyphenyl)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-pyrimidof5,4-

d}f2]benzazepin-2-yl]Jamino}benzoic acid

I-406: 9-chloro-N-(3-chloro-4-{[4-(methylamino)piperidin-1-
yljcarbonyl]phenyl)-7-(2,6-diflucrophenyl)-5H-pyrimido[5,4-
dl[2]benzazepin-2-amine

1-407: 9-chloro-N-(3-chloro-4-{[4-(methylamino)piperidin-1-
yllcarbonyljphenyl)-7-(2-fluoro-6-methoxyphenyl)-5H-pyrimido[5,4-
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m no] - benzoic acid 1-462:

-[9-Chl oro-7-(2-ethoxy-6-fl uoro-phenyl)-5H benzo[ c] pyri m do-
4, 5-e] azepi n-2-yl am no] - benzoi ¢ acid 1-463:
-[9-Chl oro-7-(2-fl uoro-6-net hyl - phenyl ) -5H benzo[c] pyrim do-
4, 5-e] azepi n- 2-yl am no] - benzoi c acid 1-464:
-[9-Chloro-7-(2-trifluoronethoxy-phenyl)-5H benzo[ c] pyri m do-
4, 5-e] azepi n-2-yl am no] - benzoi ¢ acid 1-465:
-[9-Chloro-7-(2-fluoro-6-trifluoronethoxy-phenyl)-5H
enzo[ c] pyri m do[ 4, 5-e] azepi n- 2-yl am no] - benzoic acid 1-466:
-[9-Chloro-7-(3-fluoro-2-trifluoronethoxy-phenyl)-5H
enzo[ c] pyri m do[ 4, 5- dj2fteegpizepi®2-yhami no] - benzoi c acid 1-467:
9-Ch|oro-7-(2,3-dinethoxy-phenyl)-SH—benzoh%%Pyrjnido-
5- e] azepilii®- y| ami hb]cBea7d? Buaie biydrpgghenyRegl-pyrimidolS4-

97ChioLo-7-(2-ispgﬂP :gﬁﬁﬁﬁv%yu%mﬁﬁﬁﬁ%%cT%ﬁpyrinido[4,5-e]azepin-2-
ni noj - be c acid, 1-469: N
7. Benzof (A%- 2.yl dg;%ﬂg} el ke et 208, . 5.

m no) - benzoi ¢ aci

-7 s

a

a - -

- [ 9- Chl or o141d 1- et hythindrblz Ry 8- Riflliordphehyiy-Rite-Repzabddiye)i do-

4, 5- e] azepi n- 2- yl am pahicRRMZOINKep ALY Barbodylibhenyl)-5H-pyrimido[5,4-

-[9-Chl or o- 7- (I - met hyjj2iteltakdpitinatiine 2- y| ) - 5H-benzof[ c] pyri m do-

5-el azepi n-2-yl am nol - benzoic acid 1-472: .
9- Chl or o1#1X hi opheh(42LW—F—@M@JAO&QP&p}yﬂ)iﬁfﬁ-m{n@fﬁiﬂi}é&@mﬂem&

ani no) - benzoi ¢ aci E-agtpibenzoyl)-N-methyl-3-(methylamino)pyrrolidine-3-

a

a

-7 s

-[ 9- Chl or 0- 7- ( 2H pyr@&sKamide | ) - 5H benzo[ ¢] pyri mi do[ 4, 5- el azepi n- 2- -

m no] -benzgi ¢ acid b-47d " o o henyDSH-pyrimidol5,4-d121b o
e LS SR R -2
7-(2- Am pemget hyl - phenviols£isbhabo1DHnesasals EPS'IEF&%D[SA—
5-e]azep|n-2-y|an1ﬂ9hmgﬁg%gL§w_ itbHengoh B N-fethPr oro-7-(5-fluoro-2-ne
oxy- phenyl) - 5H benzgleglypyindppip@idide4 arbelazépi n- 2- yl am no] - benzoi c acid

a
[
|
|
[
n
[
n
[
|
(
[
|
(
]
]
[

T A A< MM A DA A D DA ANODT Ao AT AT DAL

AN

I-414: 9-chloro-7-(2,6-difluorophenyl)-N-(4-{[3-methyl-3-
(methylamino)piperidin-1-yl}carbonyljphenyl)-5H-pyrimido[5 4-
dl{2]benzazepin-2-amine

1-415: 9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[3-methyl-3-
(methylamino)piperidin-1-yljcarbonyl}phenyl)-5H-pyrimido(5,4-
dl[2}benzazepin-2-amine .

1-416: {2-Chloro-4-[9-chloro-7-(2-fluoro-6-methoxy-phenyl)-5H-
benzofc]pyrimido]4,5-e]azepin-2-ylamino]-phenyl}-(3-methyl-3-
methylamino-piperidin-1-yl}-methanone

1-417: 9-chloro-7-(2,6-difluorophenyl)-N-(4-{[4-methyl-4-
(methylamino)piperidin-1-ytjcarbonyljphenyl)-5H-pyrimido[5 4-
d]{2]benzazepin-2-amine

I-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-methylipiperidin-1-yl)carbonyi]phenyl}-9-chloro-7-(2,6-
difluorophenyl)-5H-pyrimido[5,4-d}[2]benzazepin-2-amine

T-420: 9-chloro-N-(3-chloro-4-{[4-methyl-4-(methylamino}piperidin-1-
yl]carbonyl)phenyl)-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-
dl{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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1-477: 4-19-Chl oro-7-(3- net hoxy- pyri di n- 2- yI) SH-benzo [c]pyrim do-
[ 4, 5-e] azepi n-2-yl am nol - benzoi ¢ acid 1-478:
4-[ 8- Fl uoro-7- (2-f 1 uor o- phenyl ) - 5H benzo[ cj pyri m do[ 4, 5-e] azepi n- 2-
- ylam no] - benzoic acid 1-479:
4-18-Chl oro-7-(2-fluoro-phenyl)-SH benzo[ cl pyri m do[ 4, 5-e] azepi n- 2-
yl am no] - benzoi ¢ acid 1-480:
4-[11-Fluoro-7-(2-fluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepin-2-
yl am noJ- benzoic acid 1-481: 4-[I
| - Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ cl pyri m do[ 4, 5- el azepi n- 2-
yl am nol - benzoi ¢ acid 1-482:
6- [ 9- Chl or 0- 7- ( 2- f | uoH)iphersin-2-5hkmeenzo[ c] pyri m do [4, 5-e ]azepin-2-
yl am no] - pyri dazi ne- 3-carboxylic acid 1-483:
2-[ 9- Chl or 01#23:2- f | uo6higiveh 19110@#(8@#2 svcwwhwpzﬁ% e] azepi n- 2-

| ani no] - | Hi mi dazol eb%‘z‘?,{‘é]PBHS&‘QP[FéfEé?PéP ylgminol-phenylj-(4-methyl-4-

9- Chl or 0- 7- ( 2- f | uof8® blﬁ'@HWP}Peﬁ ROy PeBMO/enz ol cl pyri ni do-

y

4-[

[ 4, 5-¢€] azepi, yl am | c. ac 1

4-[4- Am norre?%%l 9-ch 811%0' i g@rﬁe%;l %{?%L ﬁ%&%ﬁﬁ‘h 1 m do-
[4,5-e]azepi n-2-yl am éfh

4- (9- Ami nonet hyl - 7- phenyl - 5H- benz c] pyrim do[ 4, 5-e] azepi n- 2-

yl am no) - benagd: ¢ aci do-drt8-/i-{3-chloro-4-{(3,3,5,5- tetramethylpiperazin-1-

9- Chl or o- 7- ( 2- f | uor opfipapby Mg 7{( 24 it b-bylefiopgrhamirbH-pyrimido[5,4-

yl ) car bonyl ] phenyl ) - SHRjbenianepciel- Emﬁaed] [ 2] benzazepi n-2-am ne 1-488: 4-{
[ 9-Chl oro-7-(2-fl uorophenyl)-5H p |mdo[54d benzazep|n2yl]amno
j-
1
yl]
[
}-
[
y

N-[ (3-[(di#et hyl aniid ?P@WH 112123 i3 i4rtrch benzani de
8[9 (4 EE9 chl o)r/o 7P)(f@ifi?[§:6‘g%]??é‘?%??31n%ﬂ ﬂ;’.gffit]rg &f%Ndnedl}Yll{eﬂﬁl%ﬁ gzepl n- 2-
am

o oo Ml T (Pl o Mﬁzﬁ% gﬁrﬁ %é@&oﬁé@» 1 ari no

I
N-[i m no(3-net hyl pi pe?’ém n- zam
I

|']

9-

9- Chl or o- 7142 T | uor opRenyidyel mbettﬁldq[sa&m%rcdi -2 @W&@W}m

| ]am no} - N-[[ 3- (di mephidiads o M&&E{bl RiJhmino}-N-methylbenzamide

1-428: 9-chloro-7-(2,6-diftuorophenyl)-N-(4-{[3-(methylamino)-8-
azabicyclo[3.2.1]oct-8-yl]carbonyljphenyl)-5H-pyrimido[5,4-
d][2]benzazepin-2-amine

I-429: 9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[3-(methylamino)-8-
azabicyclof3.2.1}oct-8-yl]carbonyl}jphenyl)-5H-pyrimido(5,4-
d][2]benzazepin-2-amine

1-430: 4-{{7-(2,6-difluorophenyl)-9-methyl-5H-pyrimidof5,4-c]thieno[2,3-
elazepin-2-yljJamino}benzoic acid

1-431: 7-(2,6-diflucrophenyl)-N-{4-{(3,3,5,5-tetramethylpiperazin-1-
yl)carbonyljphenyl}-5H-pyrimido[5,4-c]thieno[2 3-e]azepin-2-amine

1-432: N-{4-[(3-amino-3-methylpyrrolidin-1-yl)carbonylJphenyl}-7-(2,6-
difluorophenyl)-10-methyl-5,10-dihydropyrimido[54-cjpyrrolof2,3-
glazepin-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

I-434: 4-(2,6-difluorophenyl)-2-methyl-N-(4-{[3-methyl-3-
(methylamino)pyrrolidin-1-yljcarbonyl}phenyl)-6H-pyrimido[5,4-
c][1,3]thiazolof4,5-¢]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]pyrrolo3,4-elazepin-2-amine
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m no( 4- met hyl pi

4- ([ 9-Chl oro-7-
4-{ [9-Chloro-7-

m no) net hyl | benzam de 1-492: 4-{
oro-7-(2-fluorophenyl)-5H pyrimdo[5, 4-d] [2] benzazepin-2- yl]am no

perazi n-1-yl ) met hyl | benzam de 1-493:

- Chl or @oAoésaafosaor ophenyl ) - 5H- pyrim do[ 5, 4-dl [ 2] benzazepin-2
1 no}-N-[(3,5-dinethyl pi perazin-1-yl) (i mno)nethyl| benzam de 1-494:

(2-fl uorophenyl)-5H pyrimdo[5, 4-d] [2] benzazepi n-2-

i no) benzoyl )am no] (i m no)mnethyl]pyrrolidine-3-carboxam de 1-495:

(2-fluorophenyl)-5H pyrimdo[5, 4-dl [ 2] benzazepi n- 2-

no) benzoyl ) am no] (i m no) net hyl ] pi peri di ne- 3-carboxam de 1-496:

9- Chl oro-7- (2-fl uorophenyl ) -5H pyri m do[ 5, 4-d] [2] benzazepi n-2-
m no} - N-14B&- [ ( cy c kgt Dpgiflearpienyl-)-maty ol ghpepiydizalol4y1 ) (i mi no) met hyl |
zam de 1-497: 4- {clpﬂm@dpiéﬁaiamrzeﬂﬂm@lpmm ¥ 5H pyri m do[ 5, 4-d]

8:

(4-{[9- Chloro 7- ( 2¥P
ni no) phenyl ) ani nof 0n‘?’noa) Y i

~—~

m olphenyl)anlnoh]

@

"'“'",S

N

58"9

$>’“‘$> g;SD g;

I

ca
5:
e

m

4-{[ 9- Ghbgro- 7- (

n
h

ro- 7- [123%:| uor o-
][ 2] benzazepi n-
0
n
0
I

— 00 o

r
[ 2] benzazepi n-
"
11

I
d
d 2]benzazep|n-
0

r

4-[ [9-Chloro-

of bedZ8¥:c aci d*

ro-7-(2, 6- d|fluoropheny
bonyl Ji-«42-f | uor ophesyi7-3¢, wﬁuﬁmphmwﬁ{@ﬂﬂ,]s-t{t&}rbmmﬁpm% 2- am ne

enzazepinag- vllam [z;r-][ﬁ)(%'\-lr ﬂg.lor Ji8) )lz‘?‘nr% yl D Y IR NY, L] Penzam de

eﬂ?‘f'%" ﬁi“f)q}’p'&rﬁua%tt‘garﬁmﬁf iP]H8% S azepi n- 2

cyclopropanecarboxanlde 1- 499:

%{4{[WW%hénﬁMWdﬁwéuﬁﬂi f2lebgnzazepi n- 2-

e{hy iperazine-2-carboxamide

ylanlno)cyclopentanecarboxanlde 1-500: 4-({

B4 {{4- R FldifbroopberdyiHoHpivamol 4, Bdpyipmidefit, 8 elazepin-9-
Papdihdprnpgy)) B ety pirgpizige-2-carBdxaids01:  4- {

-(methylamino)pyrrolidin-1-

ro-7-(2, 6- dlchlougghenyl ) - 5H>- £Y}nwﬂwL45 4-d] [2] benzazepi n- 2-

uorgp nyl}-9-{(

0- 7- (2-f hi or oY aWB’%)HFﬁSE& BeRpipL- BibyArpimidagols S-clpyrimidold,5-

HaRoPAi h8%enzoi ¢ acid 1-503: 4-{

Br ono-h;£hl or oph goIete; Brug g’l@&lmeth 1-5H-pyrimido[5,4-
W IZ? i f) yl-5H-pyrimido]

ﬂ;l?:lHGn e ylsl-Ng%nethylpropanarmde
-di et hyl pi perazin-1 -

YiykiZlpBergH) SHygrioptoiid ] Ritehtapapin-2radog 5, 4

nzazepi n-2- yl]am no]-N-[ (3, 5-dinmet hyl pi perazin-1- Y L (|n1no)nethyl] N
I-443: d][2]

1-444:

1-445:

I-446:

I-451:

4-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4- enzazepin-
2-yllamino}phenyl)-N-methyl-1-(methylamino)cyclohexanecarboxamide

7-(3-{[7-(2-fluoro-6-methoxyphenyl)-9-methoxy-5H-pyrimido[5,4-
d][2]benzazepin-2-yllamino}phenyl)-1,7-diazaspiro{4.4]nonan-6-one

9-chloro-N-{4-(3,8-diazabicyclo{3.2.1}oct-3-ylcarbonylyphenyl]-7-(2,6-
difluorophenyl)-5H-pyrimido(5,4-dl{2]benzazepin-2-amine

1-(3-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido(5,4-d][2]benzazepin-
2-ylJamino}phenyl)-3,5,5-trimethylpiperazin-2-one

9-chloro-N-{4-(2,6-dimethylpiperidin-4-yl}phenyl]-7-(2-fluoro-6-
methoxyphenyl)-5H-pyrimido[5,4-d]{2]benzazepin-2-amine

N-[4-(1-amino-1-methylethyl)phenyl}-9-chloro-7-(2,6-diflucrophenyl)-5H-
pyrimido[5,4-d][2]benzazepin-2-amine

N-{4-(2,5-diazaspiro3.4Joct-2-ylcarbonyl)phenyl]-7-(2 6-difluorophenyl)-
10-methyl-5H-isothiazolo[5,4-c]pyrimido[4,5-¢]azepin-2-amine

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-eJazepin-2-one

4-(2 6-difluocrophenyl)-N-[4-(1H-imidazol-2-yI) phenyl]-1-methyl-1,6-
dihydroimidazo[4,5-c]pyrimido[4,5-elazepin-3-amine
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nmet hyl benzam de 1-506: 4-]
[ 9- Chl oro-7-(2, 6-difluorophenyl)-5H pyrimdo[5, 4-d] [2]benzazepin-2-
yllJam no }-N-[ [3-(dinethylam no) azetidin-1-yl] (imno)mnmethyl]-N
met hyl benzam de 1-507: 3-{
[9-Chloro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4-dl [2]benzazepin- 2-
yl Jam no}-N-[ (3, 5-dinethyl pi perazi n-1-yl) (i mno)nethyl]benzam de 1-508:
3-{ [9-Chloro-7-(2, 6-di fluorophenyl)-5H pyrimdo[5, 4-d] [2] benzazepin-2
yllJam no {-N-[[3-(di nmethylam no)pyrrolidin-I- yl] (imno)nethyl]benzam de
1-509: 9-Chl oro-7-(2, 6-difluorophenyl)-N-{3-[(3,5-dinethyl pi perazin-I -
yl ) car bonyl ] - 4-fl uorophenyl }-5H pyrim do[5, 4-d] [2] benzazepi n-2-am ne
1-510: N[ [ (isd[ 9- Chl @igools-diBuoshehdisH-aRaRayi)2 Bidppitinidaiaa)dzEnid2.d]
[ 2] benzazepi n- 2-yl ] amigal};ﬁ@mé can%“rjlo] . i m no){rre&tdﬁ& ]-3- »
(di net hyl am no) cycl opent anecar boxam de 1-511:
N-[ [ (4-{[9- Gab®r o- 7- ( 2-{ZHwrdphergl)pH(BA 55> Bihmpymilpipderit-b, 4- d]
2] benzazepi n- 2- yl | anybrertpriphtryb8SERehigk X adrnd]-pYridel no akhienp3 2

]

—

- (di et hyl ani no) cycl dpgimideldSaletrpitaddrgiee 1-512:
[[(5-{[9-%%?0-7-(”5_ 6-0(I)i27f_(:atﬁ§éro he ;b?r(
2(benzazep| >P-ylla %@H@Eﬁ}ysg?q %

ZOO

nyl) - iﬁglmd X%;Eﬁf-,nq_ _
- (di et hyl ani no) cycl 8 éﬁ% éjéggrﬁ i%?r{)’ ’ ?Qyjeflﬁn'z'

9-Chl oro-7-(2, 6-difl 8ph_eny| )-5H pyrimdo[5, 4-d] [2] benzazepin 2-yl]
ani no[ pheny )3, 5- di n?.uﬂfydopdpm&(y@égfﬁémﬁaﬂh@agzm e 1-514: 4-{
[9-Chl oro-7-(2, 6-difl Hﬁ%&@ﬁ%ﬂﬁ&h&[y 4 dDE piRd [l b fnddt-Bhminé] benzazepi n- 2-
yllam no}-N-[[3-(d inmethylam no)pyrrolidin-1-yll (imno)mnmethyl]-N

met hyl benzamisge - 132 145[1752,6-diflucrophenyl)-9,10-dimethyl-5,8-dihydropyrimidol5,4-

N- ( 3- ([ 9- Chl or 0- 7- ( 2, Bpytrdid(BidelemhiadyilpmEroibepray])3<(mothylatnine)py(relidioe

[ 2] benzazepi n-2-yl ] abrarboxgpidenyl ) - 3, 5- di net hyl pi per azi ne-1 -

car boxi m danmi de 1-516; .

N- (3-{[ 9- ChITdP%- 7- ( 2, B-LAiCRlotst Biftemyr Te B Rhe i AP ddmri3!Ben s azepi n-
2-yl | ani no) phenyl ) - N, 3 ;556-]12?1?'1%%?’ ‘%%E?“&ﬁ‘y‘g%?hﬁc%’? ) #%5%&%%39‘51- 517:
3- ([ 9- Chl or Qz4ds.( 2, 6- djof QL ORNEEN o PRERY SEE AR Aptmdlioh 2L RARZAZ €I N- 2

yl]-(2-methylaminomethyl-benzothiazol-6-yl)-amine

—

1-459: 4-[9-Chloro-7-(2-isopropoxy-phenyl)-5H-benzo[c] pyrimido[4,5-e]azepin-
2-ylamino]-benzoic acid

1-460: 4-[9-Chloro-7-(2-fluoro-6-isopropoxy-phenyl)-5H-benzo[c]pyrimido-
[4,5-e]azepin-2-ylamino]-benzoic acid

I-461: 4-[9-Chloro-7-(2-ethoxy-phenyl)-5H-benzo[c]pyrimido[4,5-elazepin-2-
ylamino]-benzoic acid

I-462: 4-[9-Chloro-7-(2-ethoxy-6-fluoro-phenyl)}-5H-benzofc]pyrimido-
[4,5-e]azepin-2-ylamino]-benzoic acid

I-463: 4-[9-Chloro-7-(2-fluoro-6-methyl-phenyl)-5H-benzo[c]pyrimido-
[4,5-e]azepin-2-ylamino]-benzoic acid

I-464: 4-[9-Chloro-7-(2-trifluoromethoxy-phenyl)-5H-benzo{cJpyrimido-
[4,5-e]azepin-2-ylamino}-benzoic acid

I-465: 4-[9-Chloro-7-(2-fluoro-6-trifluoromethoxy-phenyl)-5H-
benzo[clpyrimido{4,5-elazepin-2-ylamino]-benzoic acid

I-466: 4-{9-Chloro-7-(3-fluoro-2-triflucromethoxy-phenyl)-5H-
benzo[c]pyrimidof4,5-eJazepin-2-ylamino]-benzoic acid

1-467: 4-[9-Chloro-7-(2,3-dimethoxy-phenyl)-5H-benzo[c]pyrimido-
[4,5-elazepin-2-ylamino]-benzoic acid
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yll]am no)-N-[ [3-(dinethyl a mno) aze tidin-1-yl | (i mno) nme thyl] b enz
am de 1-518:
N-(5-([9-Chl

oro-7-(2,6-difluorophenyl)-5H pyrimdo[5, 4-d] [ 2] benzazepi n-
2-yl]am no] - 2-fl uorophenyl ) -N, 3, 5-tri net hyl pi perazi ne-1- carboxi m dam de
1-519: N-[[(3-{[9-Chloro-7-(2,6-difluorophenyl)-SH pyrimdo- [5,4-d]

[ 2] benzazepi n-2-yl ] am no }phenyl)am no] (i m no)nethyl]- 3-

(di met hyl am no) cycl opent anecar boxam de 1-520:

9- Chl oro-7-(2, 6-di fluorophenyl)-N(3-[(3,5-di nethyl pi perazin-I1- yl)

(i m no) met hyl ] phenyl }-SH pyrimdo[5, 4-d] [2] benzazepin-2-amne 1-521:
N-(4-{[9-Chloro-7-(2, 6-difluorophenyl)-5H pyrimdo[5, 4-d][ 2] benzazepin
2-yl ] am no} gHéhyl ) - N, Z[BChlpiorreE-rolbyylipbergdishicbehzaidpiyonidoft Btelatedin-2- 1- 522:
N-(4-([9- ChI oro-7-(2, Bla@ilfolbﬂmrzwjpm;hyl) 5H—pyri mi do[ 5, 4-d] [ 2] benzazepi n-
2-yl]am no }-2-fl uoropheny S5-dineth p| perazi ne-| - car boxi m dam de
1-523: 9- ChIIé‘P% 7-( 2, 17d]? B‘i"’BﬁﬁE{ﬁW‘? Hibgigofe %’YS‘“W%%ﬂ%eﬁPﬁeram n-1 yl)
(i m no) met hyl ]-3-fl uo?ﬁ‘ﬁ‘ﬁ'@ pyrimdo [5, 4- d] [ 2] benzazepl n-2- amne
1-
[
H-
N-

524: 5-{ [ | or o-
2] benzazepi % éz:h éﬁgﬁ 1n~ . tgm%)p%h@gyclg&ygl perl nﬂ?ﬁ?
i soi ndol e-1, 3(2H) -d| one

[ 2- (Am nomarhyl ) - 1Hs- tyemtzbrmmamlhyﬁ}win]lde&olczhﬁpmob&zé[apfrﬂixuﬁbopheny| )
5H pyri m do[ 5, 4-d] [2]4bmai&piyﬁﬂ%oahérﬁacam526
9Ch|oro7(2f|uorophe N (2-[ (et hyl am no) met h

benzi m dazol=& vyl Hi%%*ﬂ?mﬁrth!@lffﬁnéﬁh? 'PQ]ZB@}PZQIZ‘@@Y eiﬂzaﬁﬁ"ﬁe 1-527:
9- Chl or o- N- ( 2- [(dlmatﬁ H’yl] 1H benzi m dazol - 6-yl }-7-(2-

fl uor ophenyl.) - 5H pyri am. ne, d. 528.

9- Chl or o- 7- (%7 3?I uor op :ﬁﬁﬁae i C"a%o ﬁgﬁgf% n{,“ip SFRSH 1’511“11?239"1'2'

benzot hi azol - 6-yl } - Sl—fpyrl [ %af d] [2] benzazepi n- 2 am ne 1-529:

> Chloro- 7 2y di | u.pr sl oyl —gheﬁwf'lﬁfgﬁijﬁyﬁz@mli}ﬁm[idﬂéﬂz]epﬁ-zH

benzi m dazol - 6-yl } - Splaqpb)- 2] benzazepi n- 2-am ne 1-530:
9-Chl oro-7-(2, 6- d|f| uorophenyl )-N-(2-[(me thyl am no)nethyl | -1, 3-
benzoxazol - &4%8 } - 5H piFrP-Aindoiniethdd-ghenyPPodnwetternredpamide - 133 |-531:
9- Chl or 0- 7- ( 2- f | uor opl4erejazypimyRmiiroirbanagit agid no) net hyl ] - 1, 3-

I-476: 4-[9-Chloro-7-(5-fluoro-2-methoxy-phenyl)-5H-benzo[c]pyrimido-
{4,5-e]azepin-2-ylamino]-benzoic acid

1-477: 4-[{9-Chloro-7-(3-methoxy-pyridin-2-yl)-5H-benzo[c]pyrimido-
[4,5-e]azepin-2-ylamino]-benzoic acid

1-478: 4-[8-Fluoro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimidol4,5-eJazepin-2-
ylamino]-benzoic acid

1-479: 4-[8-Chloro-7-(2-fluoro-phenyl)-5H-benzolc]pyrimido[4,5-e]azepin-2-
ylamino]-benzoic acid

1-480: 4-[11-Fluoro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino]-benzoic acid

1-481: 4-[11-Chloro-7-(2-fluoro-phenyl)-5H-benzo[c]pyrimido[4,5-¢]azepin-2-
ylamino]-benzoic acid

I-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-benzolcjpyrimido[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
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benzoxazol - 6-yl)-5H pyri m do[ 5, 4-d] [2] benzazepi n-2-am ne 1-532:
9-Chl oro-7-(2, 6-di fl uorophenyl)-N-[3-[ (3, 5-di net hyl pi perazin-1 -
yl) (i mi no) net hyl ] -4-fl uorophenyl }-5H pyrim do[5, 4-d] [2] benzazepi n-2- am ne
1-533: 9-Chloro-7-(2,6-difluorophenyl)-N[ 2-[(nethylam no)nethyl]-1, 3-
benzot hi azol - 6-yl } - 5H pyri m do[ 5, 4-d] [2] benzazepin-2-am ne |-534:
[3-[9-Chl oro-7-(2, 6-di fl uorophenyl)-5H benzo[ cj pyri m do[ 4, 5- e] azepi n- 2-
yl am noj - phenyl ) - (4- et hyl - pi perazi n- 1-yl ) - net hanone 1-535:
3-[9-Chloro-7-(2, 6-di fl uoro-phenyl)-5H benzo[ c] pyrimdo [4,5-e]azepin-2
yl am no] - N-met hyl - N- (4- et hyl - pentyl ) - benzam de [01261 In one enbodi nent,
the invention relates to a conpound sel ected fromthe group consisting of:
1-52: 4-[9- Ghb®nr o- 7- ( 2{£ AxeboetpiardlolobiE-MeRZsheha]-Fbéb@ip)dmidoe] azepi n- 2-
yl am no] - benzoi ¢ aci d{gb-elazbpin-2-ylamino]-benzoic acid
4-19-Chl oro-7-(2, 6-difluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-

| ani no] - bed#8¥ ¢ aci d4-B-Amihomehyl-7-phenyl-5H-benzoclpyrimidol4, S-e]azepm -2-
9- Chl or o- 7- ( 2- chl oroyiwph@PM?Wl ) - 5H pyrl m do-
5,

yl
CERIGL ot T
or o- iflu razin-| -
yl ) car bonyl ] phenyl [ -5 %Pﬁ‘}d {Pﬁti%‘g‘% SZapin- 2-ant ne 1-177:
g Chl oro- N- (4gd: (3, 5- di RERgkR)- @%el%bﬁbnigxh)p?a [SYM][FQIE%%LE}FJZ-(Z f I uoro-
9-
f
{
2-

met hoxyphenyl ) - SH pym M@ﬁ’mﬁ th{1d RleRdid12N ne
Chloro-N-(4-[ [3- (d*l nRpa&edd di n-1- yI]carbonyI)phenyI) 7-(2-
| uor o- 6- met hoxyphenyl ) - 5H pyr| m do[ 5, 4-d] [ 2] benzazepi n-2-am ne 1-183:
4-[ 9- Chl or ¢-49% ( 2, 6- d4-{[$-Cblon-PRényiophdhiyh-bEpyopelofidliRlbdafazepsr-2] azepi n
yl ami no] - phenyl ) - (4ylhhmwmm{n@ewipéryﬁ)meﬁwﬂbey¥%mﬁ%t hanone 1-190:
4-[9-Chloro-7-(2-fl uoro6rrethox - pheny| % L][(Hp i mdo[ 4, 5-
e] azepi n- 2- );14%911 noj - b‘ér 8)05; gog yl) prnrmdo[54- }[ benzazepin-2-
(4-[9-Chloro-7-(2,6 af‘ﬁ‘g‘ﬁ’ sl e g IR e o VR R AT A 5- ] azepi n-

2-yl |- 96:
C o oL R, ) (P4 ﬁ%;@jgﬁnﬁ e ik R
benzo[ c] pyri m do[ 4, 5 ﬁ g@ﬂéﬁylﬁ@{ga phenyl) - met hanone

1-492: 4-{[9-Chloro-7-(2-flucrophenyl)-5H-pyrimido[5,4-d][ 2 ]benzazepin-2-
yl]amino}-N-[imino(4-methylpiperazin-1-yl)methyl]benzamide

1-493: 4-{{9-Chloro-7-(2-fluorophenyl)-5H-pyrimido{5,4-d][2]benzazepin-2- ‘
yllamino}-N-[(3,5-dimethylpiperazin-1-yl)(imino)methyllbenzamide

1-494: 1-[[(4-{[9-Chloro-7-{2-fluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-
yllamino}benzoyl)amino](imino)methyl]pyrrolidine-3-carboxamide

1-495: 1-[[(4-{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido{5,4-d]{2]benzazepin-2-
yl]aminojbenzoyl)amino](imino)methyl]piperidine-3-carboxamide

1-496: 4-{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido[5,4-di[2]benzazepin-2-
ylJamino}-N-[{4-[(cyclopropylcarbonyl)amino]piperidin-1-
yl}(imino)methyl]benzamide

1-497: 4-{[9-Chloro-7-(2-fluoropheny!)-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-
‘ ylJlamino}phenyl)amino)(imino)methyl]cyclopropanecarboxamide

1-499: N-[{(4-{[9-Chloro-7-(2-fluorophenyl)-5H-pyrimido{5,4-d][2]benzazepin-2-
yllamino}phenyl)amino](imino)methyl]-3-
{(dimethylamino)cyclopentanecarboxamide

I-500: 4-({9-Chloro-7-{2-fluoro-6-(trifluoromethyl)phenyl}-5H-pyrimido-
[5.4-d][2]benzazepin-2-yl}amino)benzoic acid
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- 134 1-197:

(4-[9-Chloro-7-(2, 6-difluoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n-
2-yl am no] - phenyl }-(3-nethyl am no-pyrrolidin-1-yl)-methanone 1-199:
{4-[9-Chl oro-7-(2-fl uoro-6-nmet hoxy-phenyl)-5H benzo[ c] pyri m do[ 4, 5- €]
azepi n-2-yl am nol - phenyl }-(3-nethyl am no-pyrrolidin-1-yl)- nethanone
1-220: 9-chloro-7-(2,6-dill uorophenyl)-N(4-{ [4-(nethylam no)pi peridin-1-
yl ] carbonyl }phenyl)-5H pyrim do[5, 4-d] [2] benzazepi n-2-am ne 1-232:
9-chl oro-7- (2-f 1 uoro- 6- net hoxyphenyl ) - N-{4-[ ( 3- et hyl pi per azi n- |

yl ) carbonyl ] phenyl ) -5H pyrim do[ 5, 4-d] [2] benzazepin-2-am ne 1-234:
9-chl oro-7-(2,6-di fl uorophenyl)-N-(4-{ [3-(nethylam no)azetidin-1-

yl ] carbonyl Lifhenyl ) - St EipkarnT-GafbohdoroiitfeRberzpyrapdots 24 beanenzdpir35:

9- chl oro-7- (2- f | uor o- gHaneindtoseggiheniny| ) - N—(4 { [3-(methylamno) azetidin-

1-yl-] car bonyl pheny ) - 5 yr| m do | benzazepj n- 2- am ne 1-240:
N-{4-[(3- amIr158 jyrrol i C@P I‘I%EEFZW'E’ P¥RISico- 7- (2-F1 uor o- 6-
met hoxyphenyl ) - 5H- pyr e@]“'% "ﬁ‘d2 am ne 1-241:

N-[4-](4- am Ri peri di - 7-(2-fluoro-6-
met hoxyphenyl SH— pyr ?IEE?E I %QIIIOIQ %I}Ig(rlﬁﬁ%e 1-242:

9-chl oro-7- (2f|uoro oxyp en N- 4-{ [4(rrethy|amno)p|peridin-
1-yl | car bonyitsgd:phenyl )zCﬁldrcp;yQlamlﬂim&@hény@}fv-iﬁi@ﬂmamﬁlpip@m&nam ne 1-263:
9-chl oro- 7- (2- f | uor o- ghdambohIEEidayhyl - IH-Lintid b3 4GBy -apihaapmieper i di n-
1-yl ] carbonyl [phenyl)-5H pyrimdo[5,4-d] [2]benzazepin-2-am ne 1-286:
N-{4-[(3-amiPBzzeti di fiF-Chloychigol 0]f @W)IWW@WWMWZI'(@Z#ZPWO 6-

met hoxyphenyl ) - SH- perIIﬁnHBf{Iﬁ\I U 2finfe iy iping seainepT irpnoimethe- - 293:

9-chl or o- 7- ( 2, 6- di f | UBFEPRERIIIEN- ( 4- { [3 (d| net hyl ani no) pi perldln 1-

I b I I »310: 4-(4-
oo b, e ) ?g;%m@fggg%mggh R R

2-yl]am no) benzoyl ) - ra2| ne ar ox
N-(4-[(3-am nopyrrolldln 1-y carbonyl] 3-chor ophenyl )-9-chloro-7-(2,6

di f | uor ophenby. - SH- pys-iicantdr-@sdifidoddpheTarRRii oSN Mbehzad fin-2-

9- chl or o- 7- ( 2- chl or o- AtaidingNaE Mk fhy INipefrzin- 1L @) iR hath @des@pdeper i di n- 1-

yl ] car bonyl }phenyl )-5H pyrimdo[ 5, 4-d] [2] benzazepi n-2-am ne
3-{[9-Chloro-7-(2, 6—d1fluoropheny1) -bH-pyrimido(5,4-d][2]benzazepin-2-

ylamino}-N-[[3-(dimethylamino)pyrrolidin-1-
yll(imino)methyljbenzamide

1-509: 9-Chloro-7-(2,6-difluorophenyl)-N-{3-[(3,5-dimethylpiperazin-1-
yl)carbonyl]-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-yllamino}phenyl)amino]{imino)methyl]-3-
(dimethylamino)cyclopentanecarboxamide

1-511: 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

I-5i2: N-[[(5-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido-
[5,4-d][2]benzazepin-2-ylJamino}-2-fluorophenyljamino}(imino)methyl]-
3-(dimethylamino)cyclopentanecarboxamide

I-513: N-{4-{[9-Chloro-7-(2,6-difluorophenyl)-3H-pyrimido[5,4-d][2]benzazepin-
2-ylJamino}phenyl)-3,5-dimethylpiperazine-1-carboximidamide

I-514: 4-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-

ylJamine}-N-{{3-(dimethylamino)pyrrolidin-1-yl}{imino)methyl]-N-
methylbenzamide
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1-341: 4-amno-1-(4-{ [9-chloro-7-(2,6-difluorophenyl)-SH pyrimdo[5,4 d]
[ 2] benzazepi n-2-yl] am no}benzoyl ) - N net hyl pi peri di ne-4-carboxam de 1-383:
N- 1- azabi cycl o[ 2. 2. 2] oct-3-yl -4- ([ 9-chl oro-7-(2, 6-di fl uorophenyl ) - SH

pyri m do[ 5, 4-d] [2] benzazepin-2-yl] am no }-N nethyl benzam de -135 [|-380:
9-chl oro-7-(2, 6-di fluorophenyl)-N(4-{ [3-nmethyl -3 (nethyla

m no) pyrrolidin-1-yl]carbonyl )phenyl)-5H pyrimdo[5,4- d]

[ 2] benzazepi n- 2-am ne 1-396: 4-am no-I|-(2-chloro-4-{

[ 9-chl oro-7-(2, 6-di fluorophenyl)-5H pyrimdo[5, 4- d]

[ 2] benzazepi n-2-yl ] am no) benzoyl)-N-ne thyl pi peridine-4- carboxam de
[01271 The conpounds of the present invention can be prepared by nethods
known to onel®f ordi Nagy9skiokd-7-(21%-difher@hbnydil-¢i</bypyrefiér-ence to the
synthetic routes set {oHiillbemazepoeyipsmitniptiznylphatd@ebelpiwraz®ad- of ordi nary
skill in the art wil| carbedigdamide t hat variations in reaction conditions,
including variations in solvent, reagents, catalysts, and reaction

t enper at ur e,y be pé’s(ﬁ'ii [B@Wﬂ‘(zéé&ﬁ‘?ﬁphf'gr@“%@ﬁw%@%‘ﬂ]&l@ e bel ow.
Alternate synthetic ratiagelgheyl)-Mre-tHaetyipiRsrazing{ s¥podaKamee) depicts a

gener .al SyntI%?}:I c I‘0ut3_ 9—fCﬂfr - E%Q{ifﬁ}olro ey —@?QM %%-%E@be {20 11-@- (I)
wherei n each of rings, n%ﬁﬁ- [é]]“ﬁgh‘f iby ﬁ;e.i_l_ Erlobhit ]b&%%@e ring. One
of ordinary skill in e art - w ppreclate that certai’n conpounds of
fornula (1) pwherei n oRgsgp-Ched MG difichgheryl)BrpRiniGo[DE-BENbebbaspiphenyl can
be prepared by a routgyBashegqisrdperiyl)al3,5-oldthyliegkrizineSchene 1, by

appropri ate sel ecti oncaboxintigarkidé one starting material in Method G [0129]
Met hods for the synthesis of dinethylam nonethyl ene-benzo[c]azepin-5- ones
of the formiS&:v (seeNgEhdhEhioro-Hafeifhwephenydimysiaidn U.S. pat ent nunbers
3,947,585, 4,022, 8014rdl2lbergeppdyllapinaiphyayligirol(feinegistielsi on of
compounds of formul a FPgYIyReIRcleperanecy?PoTsEnzazepi nes | acking a Ring C

substi t uent _5_0 are 5 | ave Reen ydescriped e d...4n U S patent
nunbers 4, 31%,%54 and %‘ W@ii p %_@ L o dpyention
(formula Ila), which 'hc é?gg lr]'th , ca egp[rs%%g%]g%g y&%lr%eén?}éacti on of

conpounds Oftsher mul a N-aMb-inRfot (2@!difREPhedIYSH-GlRBd s DaR]beatazbpih-UST I at ed
in Scheme 1. - 136 SghedfndiphepParidHrimotl@idefbintDearbyuiihiiaside of
N Aryl - (7- phenyl - 5H benzo[ c] pyri mi do- [4,5-e] azepin-2-yl)-am nes
1-522: N-(4-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimido[5,4-d[[2[benzazepin-
2-yl]amino}-2-fluorophenyl)-3,5-dimethylpiperazine-1-carboximidamide

1-523: 9-Chloro-7-(2,6-difluorophenyl)-N-{4-[(3,5-dimethylpiperazin-1-
yl)(imino)methyl]-3-fluorophenyl}-5H-pyrimido[5,4-d}{2[benzazepin-2-
amine

1-524: 5-{[9-Chloro-7-(2,6-difluorophenyl)-5H-pyrimidol5,4-d][2]benzazepin-2-

yl]lamino}-2-(2,6-dimethylpiperidin-4-yl)-1H-isoindole-1,3(2H)-dione

1-525: N-[2-(Aminomethyl)-1H-benzimidazol-6-yi]-9-chloro-7-(2-fluorophenyl)-
5H-pyrimidof5,4-d][2]benzazepin-2-amine

I-526: 9-Chloro-7-(2-fluorophenyl)-N-{2-[(methylamino)methyl]-1H-
benzimidazol-6-yl}-5H-pyrimido(5,4-d][2]benzazepin-2-amine

1-527: 9-Chloro-N-{2-[{dimethylamino)methyl}-1 H-benzimidazol-6-yl}-7-(2-
fluorophenyl)-5H-pyrimido[5,4-d]{2]benzazepin-2-amine

[-528: 9-Chloro-7-(2-fluorophenyl)-N-{2-[ (methylamino)methyl]-1,3-
benzothiazol-6-yl}j-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)methyi]-1,3-
benzoxazol-6-yl}-5H-pyrimido[5,4-d][2]benzazepin-2-amine
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NH2 \ NHBoc A O Method GO Method | O B I and optionally B 1 or B \
Method H Method J i ii iii Method K or n Method L HN /-N NHNO O
NVve2 A H2ZN NH A Method MOA NE NO -N Mthod Qor -'B Mthod Ror Ha
Method S v iv [01301 Methods for the synthesis of am no-substituted diaryl
ketones of forrmula (i) are known, and exenplary synthetic procedures are
described in the Exanples. Conversion of (i) to the iodo-substituted

di aryl ketone of formula (ii) can be acconplished by diazotization of the
am ne and iodi de displacenent, as exenplified in Method G Conpound (iii)
can be prepared from(ii) by cross-coupling of the aryl iodide with a
protected propargyl am ne, according to Method |I. In Schene 1, an

| odo- subst i fG3led di ar §hloicst @fleorpghengiiple dmathylamdoBothyblridpar gyl am ne, but

t hose of ordinary skibdrzixpzd-hell-aHpyvinidol5 48 hgriazapinthaninet her

hal ogen-substituted diar ket ones and other protected propargylam nes may

yl ! : d |
b d. Ad&P¥% onal | yJ-CRIOwAr P Pheny BNy S--qimetdpiperatitrdnt s _and
t:mljz(raatures masnge gﬁgﬂ;ﬁ?@e;ﬁgﬁ%oﬁ}eﬁg '5%BH§‘):§§%§’FB§E%"F%}EP‘§‘EESP compounds

wherein Ring B is otHéF®than phenyl, the preparation of (iii) may

alternative e acc ' | We knreb am de of a
2- i odobenzo:’%sagci di m&g&mﬁﬁﬁ%@gﬂ% ;ﬁ%@%ﬁﬁ!\fﬁ%l | oned by a
lithiated R ng B.
1-534: {3-[9-Chloro-7-(2,6-difluorophenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-
ylamino}-phenyl}-(4-methyl-piperazin-1-yl)-methancne

1-535: 3-[9-Chloro-7-(2,6-difluoro-phenyl}-5H-benzolc]pyrimido[4,5-eJazepin-2-
ylamino]-N-methyl-N-{4-methyl-pentyl)-benzamide

[0126] In one embodiment, the invention relates to a compound selected from the

group consisting of:

I-52: 4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzofc]pyrimidof4,5-e|azepin-2-
ylamino]-benzoic acid

I-135: 4-19-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimidol4,5-e]azepin-2-
ylamino]-benzoic acid

I-174: 4-{[9-Chloro-7-(2-chloro-6-fluorophenyl)-5H-pyrimido-
[5,4-d][2]benzazepin-2-yl]amino}benzoic acid

1-175: 9-Chloro-7-(2,6-difluorophenyl)-N-{4-[(3,5-dimethylpiperazin-1-
yl)carbonyl]phenyl}-5H-pyrimido[5,4-d}{2]benzazepin-2-amine

I-177: 9-Chloro-N-{4-[(3,5-dimethylpiperazin-1-yl}carbonyi]phenyl}-7-(2-fluoro-
6-methoxyphenyl)-6H-pyrimido[5,4-d][2]benzazepin-2-amine

I-179: 9-Chloro-N-(4-{[3-(dimethylamino)azetidin-1-y!]carbonyl}phenyl)-7-(2-
fluoro-6-methoxyphenyl)-5H-pyrimidof5,4-d][2]benzazepin-2-amine

I-183: {4-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimidol4,5-elazepin-
2-ylamino]-phenyi}-(4-dimethylamino-piperidin-1-yl)-methanone

1-190: 4-[9-Chloro-7-(2-fluoro-6-methoxy-phenyl)-5H-benzo[c]pyrimido[4,5-
elazepin-2-ylamino}-benzoic acid

I-191: {4-[9-Chloro-7-(2,6-diflucro-phenyl}-5H-benzo[c]pyrimido[4,5-e]azepin-
2-ylamino]-phenyl}-(3(5)-methyl-piperazin-1-yl)-methanone

I-196: (3-Amino-pyrrolidin-1-y})-{4-[9-chloro-7-(2,6-difluoro-phenyl}-5H-
benzo[c]pyrimido[4,5-e]azepin-2-ylamino]-phenyl}-methanone
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- 137 [01311 Stepw se conversion of (iii) to (iv) can be effected by
sequential treatnment wth nercury (11) sulfate, HC /di oxane, and
N, N- di i sopropyl et hyl am ne, according to Method K Alternatively, (iii) can
be converted to (iv) by sequential treatnent with aqueous HCl/dioxane and
sodi um car bonate, according to Method L. Those of ordinary skill in the
art will recognize that aryl al kynes can be hydrated with a variety of
ot her strong acids, such as trifluoroacetic acid and sul furic acid.
Additionally, a variety of basic conditions can pronote the azepine imne
bond formation. [01321 Treatnment of (iv) with N, N-dinethylformam de
di net hyl acetal in various solvents and at various tenperatures affords
(v). Exanpl 144 il usiafecamrdhe,ceomeersiet)sH-bergovipylimidoMb-elaaediol uene at 80
C. The conversion of g£yhmire]-pieeylpirhahydonicepipelidth-1CtFagtharene acconpl i shed by
treatment with an aryl or heteroaryl guanidine. The reaction may be
perforned by-18ubmitti ngg'&hk@a%&2_1f1(§ﬁf°rﬁrmt’l}ﬁx§“?é@h’f)§ﬁrﬁeﬂ?[_‘@W‘m‘éﬂ{‘l’%ﬂyI or
het eroaryl guani di ne, €lazgRa-2N apigelirkepHdpyedypmermyFaidip 1 to ncrowave
irradi ation, accordi nﬁ‘e@‘@%t hod Q Alternatively, the latter reaction may
be perforned.,ip the presence, of. Ssi.um Ln. ref.] uxi ng et hanol ,
accordi ng tgz?\ggt hod %%Eggg%%%ﬁ@g‘%g eﬁ@é@%&gﬁ%ﬁgﬁ%ﬁ’+gn of (l1la) may
alternatively be aCC;T‘pI hg y ho ;I rch (v) Is first treated
wi th guani dirpge: hydr ochbigd:b dez-fi@ro-b-8HefloRyphenyl)-N-{4-[(3-methylpiperazin-1-
SH-benzo[ c] pyri m do[ 4ylza®pRZphinp-BHplyrimMol5el-d] @bevatepirahartihe t he am ne to the
correspondi ng iodide, followed by cross-coupling with a heteroaryl am ne
t hen af f or d$-234 onpounclarp-&¥2.6-fifluwhplehy RV [Eheshylasiaglershidin-1- - 138 Scheme 2:
General route for theylyphemdshayhfHegripsehdslBlergzapiithanine 1). C Step 1 0
Step 2 HNQO,_ACNi A/CN_,/[--ClO0 N-N _vi OA/ \. I HNCN viii
vii H3C H2 N?I%I'E'NH Step’ @J‘“ﬁl@é‘ "b& WW“&%“HN@E{‘%PR@“

1 , enzazepin-Z-amine

1-yl]carbonyl}phenyl)-5H-pyrimido]

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

1-241: N-{4-{(4-aminopiperidin-1-yl)carbonyl}phenyl}-9-chloro-7-(2-fluoro-6-
methoxyphenyl)-3H-pyrimido{5,4-d][{2]benzazepin-2-amine

I-242: 9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{{4-(methylamino)piperidin-
1-yl]carbonyl}phenyl)-5H-pyrimido(5,4-d][2]benzazepin-2-amine

[-263: 9-chloro-7-(2-flucro-6-methoxyphenyl)-N-(4-{[3-(methylamino)piperidin-
1-ylJcarbonyl}phenyl)-5H-pyrimido[5,4-d]{2]benzazepin-2-amine

1-286: N-{4-[(3-aminoazetidin-1-yl)carbonyl]phenyl}-9-chlore-7-(2-fluoro-6-
methoxyphenyt)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-293: 9-chloro-7-(2,6-diflucrophenyl)-N-(4-{[3-(dimethylamino)piperidin-1-
yl]carbonyl}phenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

I-310: 4-(4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido{5,4-d][2]benzazepin-
2-ylJaminolbenzoyl)-N-methylpiperazine-2-carboxamide

1-318: N-[4-{(3-aminopyrrolidin-1-yl)carbonyl]-3-chiorophenyl}-9-chloro-7-(2,6-
difluorophenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-326: 9-chloro-7-(2-chloro-6-fluorophenyl)-N-{4-{[3-(methylamino)piperidin-1-
ylJcarbonyliphenyl)-5H-pyrimido[5,4-d][2]benzazepin-2-amine

1-341: 4-amino-1-(4-{[9-chloro-7-(2,6-diflucrophenyl}-5H-pyrimido{5,4-
d][2]benzazepin-2-yi]amino}benzoyl)-N-methylpiperidine-4-carboxamide

1-383: N-1-azabicyclof2.2.2]oct-3-y1-4-{[9-chloro-7-(2,6-difluorophenyl)-5H-
pyrimido[5,4-d][2]benzazepin-2-ylJamino}-N-methylbenzamide
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r-NA~A N NHix A1 x CNHZ B [01341 Scheme 2 depicts a general
synthetic route for preparation of conmpounds of formula (A-1) wherein Ring
Ais an optionally substituted 5- or 6-nenbered aryl, heteroaryl, or

het erocyclyl ring, Ring Bis an optionally substituted aryl, heterocyclyl,
cycloaliphatic, or heteroaryl ring, and Ring Cis a substituted or
unsubstituted aryl, heteroaryl, heterocyclyl, or cycloaliphatic ring.
(01351 Methods for the synthesis of heterocyclic-substituted O-ketonitriles
of fornmula (vi) are known and described in the literature e:g., Katritzky
etal, JOC (2003), 68(12), 4932- 4934 and Bergnman et al, Synthesis (2004),
16, 2760-2765. Treatnent of conpounds (vi) with N, N-di nethyl formam de

di methyl aces@l in vVarinis7-aH-difisprand)-Qliayambi@ps-t enperatures  affords

i nternedi at e enani noNgefhyiainino)dyebh@s-yli@kbonfigpreynEstesiraniablspnt er medi at e
enani nones of fornul ajeeihzdpaveadigen further described in PCT Int. Appl.
WO 00/ 78731. [01361 The preparation of cyanopyrimdine (viii) may be
acconpl i she@3%y t reat%mn&lﬁchm#ﬂ?rdﬁemﬁd? pyifippropheayrfHay s It 4 ut ed

guani dine, as shown idii2BeegpzepinZrpliaminaieenzeyl-N-malpyipipepeintdr ned by refl uxing
a reaction mxture coptaramifly (vii) and a guanidine in ethanol in the
presence of potassium carbonate. Methods for the synthesis of internediate
pyri m di nes formulLa (vili ve been further, describe nt. Appl.
WD 00/ 78731[0%7139 [oJ‘I'Eﬁ}’ ”‘%‘ﬁ%@h P RTReR Ry ‘,’““""“Hp%u%é“f)b gt "dsg" e reduced
to amne (i ®)onbyf ordinyawelglénaha @mndﬂonﬁyeefgﬁecsemtbesmtheac mteaiiet f,ﬂatha’l yst, for
exanpl e Rang%g§l LK and REel 8 SEel P EQirY; sichlih §8 aﬁ%1ﬂecog%1zeﬁm‘fagg% inS0C.

68: 766-9 (1 Al'ternatively, the reduction may carried out with a
reduci ng ageattios Geitess, fricxding vaiatigasdp solyrag ‘W%Eﬁtﬂl&ﬁf anghreagiion gi oorg. &

Med. Chem tel:r@bﬁa&fr@ nﬂaﬁ()é.ﬁc)ssxﬁgﬂﬁealﬁB%e £e264019 describd B8dw. Culrewetessyothetef  am ne
(ix) to am é]) IIeaccorrpllshed by reaction of (ix) wth an acid
chloride i n"'ciuﬁe aﬁ?aergg?f& of a base, or alternatively, with a carboxylic

acid in the esenc@chée% E%p%g fi\gal@ﬁﬁ%@}outm a(rﬁ@onm b&kisbe

convertedtot ede5|r formula (A1 heatlng?né\n ha

cycl odehydr frhula (O wheyein FaC§ gErnegd 366 IWWU?&PR?I"Y é“bé?:ti'"f?d Ph’f:fﬁb’é%

pent oxi de/ ngly tlid @Rk wACiHrecARAB B fabEcoRY G 6f foflula @Y withas ek US
oxychl ori deI/)(;[t}II Q rlm\g/.)s A%rqcll gl;s oct{?er than phenyl can be prepared by a route analogous to that

outlined in Scheme 1, by appropriate selection of the ketone starting material in Method G.

[0129] Methods for the synthesis of dimethylaminomethylene-benzo[cJazepin-5-
ones of the formula v {see Scheme 1) have been described in U.S. patent numbers 3,947,585,
4,022,801 and 4,028,381. Methods for the conversion of compounds of formula v to
pyrimido]5,4-d][2]benzazepines lacking a Ring C substituent also are known and have been
described, e.g., in U.S. patent numbers 4,318,854 and 4,547,581. Compounds of the present
invention (formula Ia), which include Ring C, can be prepared by the reaction of

compounds of formula v with aryl or heteroaryl guanidines, as illustrated in Scheme 1.
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- 140 Schenme 3: Alternative route for the synthesis of conpounds of
formula (A-1) Step 1 Step 2 ACORZH A N/--CQ2k A N/~CO2H xii OO AN Xxiv
Step 3 COR HN-NStep 5 Step 4 O Al NH ME Al NH HN O xvi Oxv xvii O
H2ZN NH Step 6 C CHN N N-N Step 7 N ° ANA1 Nxviii C B [0139]
Schenme 3 depicts another general synthetic route for preparation of
conpounds of formula (A-1) wherein Ring Ais an optionally substituted 5-
or 6-nenbered aryl, heteroaryl, or heterocyclyl ring, Ring Bis an
optionally substituted aryl, heterocyclyl, cycloaliphatic, or heteroaryl
ring, and Rng Cis a substituted or unsubstituted aryl, heteroaryl,
heterocyclyl, or cycloaliphatic ring. [01401 I\/bt hods for the synthesis of

het er ocycl i CochtiSt: |t eleRbkalBhi8 @tYhd §nahediglse NDI\ HEH&I«’:BI{ Karizd[cip§Amie! | - known

and are wi dely descrifeéeaiepintdd)-hhines at ure. nsatlon of conpound (xii)
with a (i-alanine ester affords amde (xiii). NEthods for t he synt hesis of
I nternedi ate amqﬁf of fornmula (xiii) pave been furthe de ~eesbci N t he
literature, § 72 141
0 Method G 0 Mcthod I

e

and optionally @ or

Method H Method J

i i iii

Method K
or

@ Method L

HN
AN ©
< A
@ Pl Nethod M
R N B I
Method Q
Ol
Method R
or
Ha Method § v iv
[0130] Methods for the synthesis of amino-substituted diary! ketones of formula (i)

are known, and exemplary synthetic procedures are described in the Examples. Conversion
of (i) to the iodo-substituted diaryl ketone of formula (ii) can be accomplished by
diazotization of the amine and iodide displacement, as exemplified in Method G.
Compound (iii) 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 ], 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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Portevin et al, Tetrahedron Letters, 44(52):9263-9265 (2003) and El - Naggar
et al, J. Indian Chem Soc., 59(6):783-6 (1982). [0141] The preparation of
acid (xiv) may be acconplished by treatnment of ester (xiii) wth a dilute
aqueous solution of an al kali-nmetal hydroxide, e.g., sodiumor lithium
hydr oxi de. Exanples of this transformati on have been descri bed by Portevin
et al, Tetrahedron Letters, 44(52):9263-9265 (2003) [0142] Conpound (XiV)
may be cyclized to azepi nedione (xv) by treatment with a cycl odehydration
reagent, for exanple pol yphosphoric acid (PPA), as described by Annoura et
.al, Tetrahedron Letters 36(3):413-16 (1995). [01431 The preparation of
enam nones (xvi) may be acconplished by treatnment of conpounds (xv) with
N, N-di met hyl[bBrimanm destagpiise tdnybrsiac et (i) to ([ eartealidctediby smyerhl trqaandnor med i n
vari ous sol vent r tenperatures The ation of
pyrim di noazeg'ir?\“%)r%g?'I L@tsuﬂ’a) hE%beanﬁtaé‘ onpl figﬁgd)&j %%é%?“naetaﬁ‘%ﬁ%gg enani none
(xvi) wth etk shiteotatively, éld)guémcmmn@d tqlg by eeae@nhehrqunb@th predusr med by

refluxing a ﬁ@%tam@arm %&M&%&&&E@L&m (oMb tho® Ot s Rirth-Pitl iR RN
al coholic solvent in presence gt assium carbonate. 101451

Conver si on Gft vﬁyﬁcas%ﬁeﬁ’&éi@lpqﬂwaﬁémc Mﬂdyat%dd”ﬁﬂrﬁ WES OEATS A eNS YY) ey be
acconpl i sheds Hiﬂubﬁ)a&htmuﬁﬁ stlfiic bdid WAdditi@halt)) b OdrieRadfibigr doedigeBtan t ypi cal |y
PCOCl 3 or Scx::l"omote%gg?e mmml XVOInI f3r nay. t hen be cross-coupled with an
organoboronlpc acl |p lf 8 um - cat al ysis to yield azepine (xi),

fol | owi ng t hesset hod ’I?Jammgbfrﬂw IﬂﬁN’N-&llme%ﬂormgﬂﬁi@d &l%(lléetal #Aftous2852

(2003). [0146] The conpounds of this invention are inhibitors of Aurora

ki nase. The sok®1gRaditsricuremreraiurensfids ®- Frarrie Hrilysiatgs 6 crursiehed r ability
to bind to Ry ik fiehd 4t s@IT. TAUIERDWsikih aqs)ao thb@yﬁmidbeorammm)ﬁbcl ude assays

to determ ne mhb%{ﬁé%on of the ab|I gguaﬂtdror Ki nase t
phosphor yl af&°%P ¥ SEENY BRI TY 0%8‘5’%0?‘3 F&r nEETH V%t o assays
guantitate tphﬂorataii by $upmitting heacionpdunod cértaifing(l), hoagthor Aatesrgy] fuansise,

| nhi bi t or I Wdl rop)lti%mq%ﬁl?%{ /%%/ﬂb% n[ua'gt'Q\LqugclAﬂog czob&n %Iigegﬁ(;d% prior to

bi ndi ng, i sé ating the rora I nase conpl ex a termning the
anmount of r ddtetitsbl. the dtterreacipn g nevietmed if thaPIsPenet of PRIAFRIPREG PR be

determ ned ByrefiibaRY diGhndl, S0SRAE tdNM@RoEX PEr i MENt i n which new inhibitors are
i ncubated with Aurora kinase bound to a known radioligand. The conpounds

al so can beotagsayed id Dmekhbodimahs, piépyratien {0 @iay aldrhativaly bor physi ol ogi cal
functions nggcior%%ﬁs%ec? l¥y lﬁgt['lgc[ ?, in whjiéwz(v) is first treated with guanidine hydrochloride to

form a 5H-benzo[c]pyrimido[4,5-eJazepin-2-yl amine. Conversion of the amine to the

corresponding iodide, followed by cross-coupling with a heteroaryl amine then affords

compound (IIa), in which Ring C is heteroaryl.
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ki nase activity. Assays for each of these activities are described in the
Exanpl es and/or are known in the art. [01471 In another aspect, therefore,
the invention provides a nmethod for inhibiting Aurora kinase activity in a
cell, conprising contacting a cell in which inhibition of Aurora kinase is
desired with an Aurora kinase inhibitor of formula (l1). In sone

enbodi nents, the Aurora kinase inhibitor interacts with and reduces the

activity of all enzymes of the Aurora kinase famly in the cell. In sone
ot her enbodi nents, the Aurora kinase inhibitor interacts wth and reduces
the activity of fewer than all Aurora kinase enzynmes in the cell. In

certain preferred enbodi nents, the Aurora kinase inhibitor selectively

i Nhi bits on&chuMed a IGeR@siQoute R R yhtRedid o coRpdundf ¥kdjulseher abl y, the
nmet hod according to this aspect of the invention causes an inhibition of

cell proliferation of the contacted cells. The phrase "inhi bi g cell
proliferation" ics used gtgpﬂenote an@bility ﬂ p 2N i nhibitagy rora
kKinase to i r@b(k’(,q@l |__nunber :@ growth 1g contactggdice as
conpared to | 1's not contacted ﬁe i nh tor.

S sgssnment of cell
proliferation cdh be made by counti ngne&sl Sy g a / unter or by an
assay of cell viability, e.g., anviMf, XTT, pr WST assay.CWher eiiit he cel|s

are in asolid growth (e.g., a solid tundN oNHorgan), such an assessnent
of cell proliferation can be made by neasuring the growmh, e.g., with
cal i pers, and conparing the size of the growth of contactegesgl|S Wth
non-contacted cells. [0149] Preferably, the growmh of cellls contacted with
the inhibitor is retarded by at |east about 50% as conpayed to grow h of

non-contacted cells n various enbodi nen cell proliferation of
contacted cells bited by at | east @ t 75% at |eas sout 90% or
at | east about HB%as conpared to noh cted cells. 'HN
enbodi nment s, th[gzlg\prase StégBNi DIt ngNé(s,Lll prolsie't_,gratl on'r'q,gnc res a
reduction i nbeg of cont a I's, E e\thnon cont act ed
cell's. Thus(a} nhi bitor of Auro nase T hat mHWeII ]
proliferation a contacted cell may NHhduce the contacted cel ™ to undergo
grow h rete atl onA-to undergo grow-HA arrest, to undergd\”"brogram'red cel |
death (i. popt osis), or to undergO n&crotic cell death. [0150] In
anot her as , the invention provides phar maceuti cal conposition
conprising a conpound of forrmula (I) as defined above, or a

pharmaceutically acceptable salt thereof, and a pharnaceutically
accept abl e W434l| er. Schage 2 depicts a general synthetlc 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 f-ketonitriles of formula
(vi} are known and described in the literature e'g., Katritzky et af, 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 presence.of potassium carbonate. Methods for the synthesis of intermediate

pyrimidines of formula (viif) have been further described in PCT Int. Appl. WO 00/78731.
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[01511 If pharmaceutically acceptable salts of the conpounds of the
invention are utilized in these conpositions, the salts preferably are
derived frominorganic or organic acids and bases. For reviews of suitable
salts, see, e.g., Berge et al, J. Pharm Sci. 66:1-19 (1977) and

Rem ngton: The Science and Practice of Pharmacy, 20th Ed., ed. A Gennaro,
Li ppincott Wllianms & WI kins, 2000. [01521 Nonlimting exanpl es of
suitable acid addition salts include the foll ow ng: acetate, adipate,

al ginate, aspartate, benzoate, benzene sulfonate, bisulfate, butyrate,
citrate, canphorate, canphor sul fonate, cyclopentanepropionate,

di gl uconate, dodecylsulfate, ethanesulfonate, fumarate, |ucoheptanoate,

gl ycer ophosphiatie, hemnk sidwhai Step $)eqhporaaleil) mdyex addoaddae atine (igoh!| or i de,

hydr obrom d hydr oi adj, de, 2-hydroxyet hanesul f onate. |.actat : eat e,

et hanesul | SREPET AR Iraer g T TG et ey MO A faerolBEED) &
pectinate, Pperesall]fA.&ierd Sgh@gt-2 (1P45hi Aratabyelpitteredustionppaydieasrded ptopi onat e,
succinate, tartrate, _thio ,t | at.e .an (84231

Sui t abl e ba?%%g ﬁ%??%aeggu 5%?%% ﬂaéga%#%ﬁghtu |%¥ﬂ§?§%ﬁ€égﬁﬁnnl0n1salts,
al kal i et akitesablg299w8M, @035.0di um and potassiumsalts, al kaline earth
nmetal salts, such as calcium and magnesiumsalts, salts with organic
bases, suchl[®a8ldi cycFomessigngfimiae (DRtnerids () @n bypageraplished bytreastienaf &% ne,

et h%' ene di %@ﬂacif@lﬁ@ﬂ@ (2t g@sen@::lﬁ a t@%@'o& El%maﬁﬂéjy,ls\ﬂdhtas:ax\%iylﬂc gdiﬂ iﬂ](c&ef acl dls
such as arginine, lysine, and so forth. For exa conmpounds of fornula
(V), wher ePHSRIGY 2EOHRINg I9paD}: t‘“ti?‘é‘él(’%“ﬂhtﬁ?‘ti%flf“gg‘ﬁ‘? Ipais SRR SFROFs t he
correspondi Bffosada (A1) bg Abaisg withd 64 bdAlydatiob@sgedt duch 1squbphesphdraiatidng gr oups

may be quaternized with. . s ) I ral hal | ch as

met hyl , et h;‘?f‘?Sp‘é%“ésppﬁ%x‘é‘%%ﬁ%?f?%%ﬂ%’fﬁT &5t phoifcructs Hlorkd8 - Pgn 2 3l kyl
sul fates, swookhlagdediin®iehloridedi et hyl , di butyl and di anyl sul fates, |ong
chain halides such as decyl, lauryl, nyristyl and stearyl chlorides,

brom des and i odides, aral kyl halides, such as benzy] and phenet hyl

brom des and others. Water or oil-soluble or dispersible products are

t hereby obtained. [01551 The term "pharmaceutically acceptable carrier” is
used herein to refer to a nmaterial that is conpatible with a recipient
subj ect, preferably a mammal, nore preferably a hunman, and is suitable for
delivering an active agent to the target site without termnating the
activity of the agent. The toxicity or adverse effects, if any, associated
with the carrier preferably are conmensurate with a reasonabl e

ri sk/benefit ratio for the intended use of the active agent.

- 140 -



-144 [0156] The pharmaceutical conpositions of the invention can be

manuf actured by nethods well known in the art such as conventi onal

granul ating, m xing, dissolving, encapsulating, |yophilizing, or
enul si fying processes, anong others. Conpositions may be produced in
various fornms, including granules, precipitates, or particul ates, powdlers,
including freeze dried, rotary dried or spray dried powders, anorphous
powders, tablets, capsules, syrup, suppositories, injections, enulsions,
elixirs, suspensions or solutions. Fornulations may optionally contain
stabilizers, pH nodifiers, surfactants, bioavailability nodifiers and
conbi nations of these. [0157] Pharmaceutical fornulations nmay be prepared
as |iquid suspéanés: ONAlRfnabod tolite@orIhe dynithags 6f chingounds oSfeetmlags-Hbut not

limted to, an oil, water, an al cohol, and conbinations of these.

Phar maceutically i tabl e s¥Mflact ants, ﬁuspendingsﬁgénts, or enul si fying
agents, may be L Or —ofed—»or @‘eﬁqﬂerf&lcogﬂn*iﬁﬂt' %Ls’peog;i ons
may include oils, such as but not [niited to, peanut oil, sgsame oil,
cottonseed oil, cormxioil and olive oil,, Suspension preparatloniyay al so

contain esters of fatty acids such as ethyl oleate, isopropyl nyristate,
fatty acid glycerides and acetylated fatty acid glycerides.} Suspensi on
formul ati ons may include al cohols, such as, but not |inmted $gP3et hanol,

i sopropyl al cohol, hexadecyl alcohol, glycerol and propyl ehe glycol.

Et hers, such as ot limted to, poly(ethyleneglycol), etrol eum

hydr ocar bons suc m neral oil and petrol atym and water y al so be used
in suspension kernul ations. [01581 PhaQmagentically acceptable carriers
that may be used)-n thegse cofpdsitions ATCI wle, Y#* are notHinmited to,

i on exchangers, "al um na, al um un1sted!= Hlech%hkﬁr—ser proteins, such
as human seruprgl bym n, buffe ubst anceg such as phosphat@sy™l yci ne,
sorbic acid, w'un1sorU§¢e, partial §lyggride nmixtures of satwrated
vegetable fatty dcids, nHsalts or electrolytes, such as protam ne

sul fate, di o8li um hydrogen phosphate, potassi um hydrogen phosphate, sodi um
chl oride, zinc srlts, colloidal silica, magnesium trisilicate, polyvinyl

pyrrolidone, cellul 7%fbased substanc pol yet hyl ene gl ycol, sodium

car boxymet hyl cel Lul ose, pol yacryl ates Xes,
pol yet hyl ene- o@ ypr opyl ene- bl ock nmers, polyethyl ene glycol and wool
fat. [0159] Accarding to a preferred™nbodi nent, the conpositions of this

tical admnistration to a nmammal ,

invention areHNformul atggd,for pharmage
eutical conpositions of the present

preferably a
i nvention may

miin being.p Such phar pes
ﬁgpadmrﬁ1ﬁ1ﬁ1xktﬁal(§

[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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parenterally, by inhalation spray, topically, rectally, nasally, buccally,
vaginally or via an inplanted reservoir. The term"parenteral" as used
herei n includes subcutaneous, - 145 intravenous, intranuscular,
intra-articul ar, intra-synovial, intrasternal, intrathecal, intrahepatic,
intral esional and intracranial injection or infusion techniques.
Preferably, the conpositions are admnistered orally, intravenously, or
subcut aneously. The fornulations of the invention nmay be designed to be
short-acting, fast-releasing, or long-acting. Still further, conpounds can
be admi nistered in a |local rather than system c neans, such as
admnistration (e.g., by injection) at a tunor site. [0160] Sterile

i nj ectabl e frokw®n e, Tdi@ha@ R DOBs 14 GRD263F9265 RE3Jatil BiFUaggsr enaly]. heinaQuaous or
ol eagi nous sus 54,00 ese suspensions may be formul ated according to

t echni ques %%é%&ﬁ#ﬁg{ﬁégart usi ng suitable dispersing or wetting agents
and suspendihgyagent sy, glit}garaé;(;n%'f séiae(xivpb@,cﬁ@@éo%p%g@e@g kAR TRkeRLs be a

sterile injectable solu n or susPenS|on In a'non- toxic parenterally
accept abl e drithrehiutegaueoys spron ofaypllalcaneisl by dgedide apsedipBRr AR 3- but anedi ol .
Among the aggapkabl Baishl i8S raRibrsaloaiebebl@bribay bbroreiRkoyed are water,
Ri nger's sol ut |81pn and i ?og%l 5&6§§2ﬂbﬂW chloride solution. In addition,
sterile, fixXe@erdesret EEHoEms |y enpl oyed as a sol vent or suspending
medi um For .S pur e . pland i x [ 4k ncl udi ng
synt hetic n&éllgé] or d@é@,‘é@ﬂ%‘&ﬁ‘g%%g{?‘f,mggﬁ%gf“fslucﬁ]&'gé’ ?gg%hg‘%{rgqvé g and its
gl yceri de depiledghydrationagagenjderfeppmplepelyphophenaacis FBY. efdeprpecthyadiiedra as are

nat ural pharReeuksAkyreeePbaP69i | S, such as olive oil or castor oil,
especially in their pol yoxyethylated versions. These oil solutions or

suspensi ons {gM@Y al SO TEeflepdrition of @AthirehaI (fvi) Miytehcdomglishad b rekmehit sfoer sant ,
such as carboxynethyl. cell se sim/lar dispersi agents .which are
commonl y uséﬂm%g?%mfi%%v)f“gmwé%nﬁtﬁﬁé ) éi?ﬁﬁr(‘:eelﬁi&g%'I@'géeggaéjﬁtméqglbee dosage
forms i ncl peiforgeé mdaspersslvemeharslus peioss temperatteser conmonly used
surfactants, such as Tweens, Spans and other enulsifying agents or

bi oavai | abi [§1#4] enhadbeprepagtion et pirEudippareringre Godymay b aceppiisdPact ur e of

phar maceut i ¢ahkn¥énif CRRRRL va? Hithd mdnb GttisHrutedzuplilias. Wesaaenfeyme may al so
be used for the purposes o anu[atlon._ComPQ nds na% be_forgg#gled for
parent eral PSEPHTT BY FHPIRFR BIFtPREdice santalniemxgd a2 gygnigee ingngleehdlis or
cont i nuous islfesinaRe présetiddiof palasiagearbboiten f or i nj ecti on may be in anmpoul es
or in multi- dose containers. [0161] The pharnaceutical conpositions of
thi s inventi@asimay bEowvesdidnef pytimidinetzepinehe) (xvii) srignidsy bdhlopide beidd mabbe dosage
formincludin t.not |.im . . I 1y FYLE, suspensi ons
or soIution§qg?ﬁﬁ%ﬁgm8§§gmﬁgaggg%§?g%3%%%%§§fm%%gPg%%¥¥|ergggﬁg#’are
commonl y us€dmpound (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 vive 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 vifro 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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i nclude lactose and corn starch. Lubricating agents, such as magnesi um
stearate, are also typically added. For oral admnistration in a capsule
form useful diluents include |actose and dried cornstarch. Wen aqueous
suspensions are required for oral use, the active ingredient is conbined
wi th emul sifying and suspending agents. |If desired, certain sweetening,
flavoring or coloring agents nay al so be added. - 146 [01621 Alternatively,
t he pharnaceutical conpositions of this invention nay be admnistered in
the formof suppositories for rectal adm nistration. These may be prepared
by m xing the-agent with a suitable non-irritating excipient which is solid
at room tenperature but liquid at rectal tenperature and therefore wll
mel t in the Kieed 4mity0 AbRbSasach dflit@sclctigtiesQucdis it Einital Bxampled andgorcac oa
butter, beeégax aqupolyethylene glycols. [0163] The pharnaceuti cal
conposi ti onsT 8 " PHI'€" T nvent i on may al so be adninistered topically,
especially when the target of treatnent includes areas or organs readily
accessi bl e [BM7t opi c & anePyst dseest ithsreforp.rike inerntien rrPsdseaethor ferighiifag  t he
skin, or they]re@WeihadeRtR&Y iMAklL édgising cShthdtiakh gelti pherinhibelorul atdoans are

readily prepared for each of these areas or. organs 0164] Topi.cal

appl i cat i onq‘fIB‘Fe f ﬂeé“Tdﬁ\‘ﬂgtfariW‘érggflﬁsﬁlmPlFlﬁ’éf’{ fﬂwg%@‘ BPEECE Oqlrﬁlgn s’&‘a‘c"ct al
supposi t or y Aupsrrdinask iirdiibifosieeraats ot andredies the sctivitp bl 2l eeryarm of the Awdost | on.
Topical l'y- tkgngggsfgrﬁﬁmlﬂlep@ﬁ.ﬁpgﬁner@yer Q'A‘lﬁ&il Sntd] G drQkinde@ BlnGAbr iﬁPpalc{s_Cat I ons,
the pharnmaceutical * conpositions may be fornulated 1n a suitable ointnent
cont ai ni ng ™Mié 2ad radyees B aPgHE At fevy iRwall degrrp kingie ey meei terelh B ckimpr e
carriers. CordidrRHSmbeimbQl)kealuras RinkeSdHitiior SfecOfelytifigbitsGRAPAtRISNRE t hi s

i nvention includeﬁ but. are not limted to, mneral oil, liquid petrol atum
white petrolf&8P0' E?S%@Iene gl ycol , pol yoxyet hyl ene, pol yoxypropyl ene -
conpound, emul sifying wax and water. Alternatively, the pharnaceutica
conposi ti ond014ly be Pfefrably, Hessthion ageordiferta Blivaspest oidfe inyentieneamice ¥ht ai ni ng

t Ee act | vte_ NN B QL ptw%e}@%%ﬂtheéomﬁie%witsyﬁb ﬂhﬁ?‘as@'ﬂﬂﬁ@ﬁng'ﬂénle e but

phar maceutical Ly acce carriers. . Suit e carriers inclu ut are
ROt 11 mi t ed PRIOR R Hied 8 Jeroi o Bk AR TePRSoa G AP E BT/ BRPACE! 60, cet
est ers wax, numbdreatelllgrattl slrohtact@l @it ag kdopheabinotlls nbienatydtedalidothel and wat er .
[0165] For hthal 4 ORG i Q%L | ; e

formul at ed §§m£%?é$%%$%%§hgﬁggln@?%ns ?%ﬁFig%gﬁgc, pk#gggﬁgﬂ%%mgterile

sal i ne, or, cpndsk et yanyssanef calbyighilityres PRMITSO o WoT 35payadjhgeettaarelit ae i | e

sal ine, eitRessonl %l!%wgﬂ@.g% 1N Wimdd oPE@EA! ek drVBseSdneht GiSell RR6ITENR G KRNI UM

chloride. Alternatively, for o tFt hal m ¢ .uses, ,the phar ma_ceu% i cal
Conposi 11 onke REYF BSaneRoAiE IR BRI v SRt b HIP RS A SERPERG M5 3 61 e GV
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 (f) as defined above, or a pharmaceutically acceptable

salt thereof, and a pharmaceutically acceptable carrier.
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[0166] The pharmaceutical conpositions of this invention may al so be
adm ni stered by nasal aerosol or inhalation. Such conpositions are
prepared according to techniques well known in the art of pharmaceuti cal
formul ati on and may be prepared as solutions in saline, enploying benzyl

al cohol or other suitable preservatives, absorption pronoters to enhance

bi oavai l ability, fluorocarbons, and/or other conventional solubilizing or

di spersing agents. [0167] The pharmaceutical conpositions of this
invention are particularly useful in therapeutic applications relating to
an Aurora kinase-nedi ated disorder. As used herein, - 147 the term"Aurora
ki nase- nedi at ed di sorder" includes any disorder, disease or condition

whi ch is causst] or Ifphatracdu€talls edediyblevaitd dfcheeampoinds AuhdRenkbmase expressi on
or acti Vi LY, e LGN S &5he Al OFR. h S GorREA It torg G, biELR * Aur or @

ki nase- medi at'ed di S6raeTFal"ss " SThePudes any - di sorder, @i 'seas& of condition
i n whi ch i nhacids ariddnasesf Foeavisma okduitaldesabic sserd.g-\Peigs et ahdridrine$cabo:1-Mur or a

ki nase- medi aig) i ROKiRESS ﬂéaseﬂewm%% %f%ﬁ?nbc%ﬁ?ﬂﬂ!&%?édj. &l Gennan- 11 M ti ng

exanpl es of proliferative_disorders include chronic inflammtory

proliferati JaPrifeelillipmas & Wilkins, 2005 o1 j asi s -and rheunatoid arthritis;
proliferati cul di sorders ) di.abet.].c eti.n thy: benign
proliferati 3@15& so%@P@?“%?x@m?re%%ﬁ%%}%ﬁg§$élg%ncf aiésélﬂ%hé(r%aﬁef %% & Preferably,
t he conposi taceaste, iadiphtaaipidatt ssgdartaty. bardeata) bazermtsilbmate disulipatbubmmte, higrefeng  or  at
risk of dev | P&AA bR pBntlRERpIRLE 8 Rfle, ALY Suifate,

ShA0bf, PRIy SEUpLERC i, YRt

ki nase- nedi at sor , as used herein, neans an

ani mal , pr efedragsiionatefumpate; luspbpRIaNoR Ef EYCIPYosPhate, hepisuliats, hepnpatyy

phar maceut i Galan6RASbhicRiAS, HlrobldehideNNeIdiddite, 2hedrbhi@tands@fditite Abede, f Or
oral, intravenous r subcut aneaqus,adm.ni str.at.ion. wever .. any. of the
Sbove tosag g e Rinstitaf 2RGAETI B FH-OR, o Blons Ml &
conpound of petvalfataFehrybpropipetepictate, pivalite profianatyotdirpianfartradtit i ne

exper i ment atg;on.apditNaE SlOQecaBld. Wi thin the scope of the instant
invention. In Sone enbodi nents, the pharnmaceutical conposition of the

invention gy ur 8.6@kle 6RARAdISE saROhdele, Fileyapaittos, aagamium Arebrrlabl y, such
ot her therapeuti ¢ agent i on or.mal | dm ni ster 0 tients with the
di sease or 8&%?#?’5&‘%5%?%3‘"? P’Eﬁfogaas.’mfﬁﬂ%@?( a%ee Sthénregagsea&?’is‘gcglaf ??cél*nf‘ ective
amount" i s medmbgresivasdslisutlf orgirdritses cudesdydohedgtmiot dbethdder ease in
Aurora ki na%ﬁcﬂﬁihé,\’-bﬁ%%f?ﬁne}éﬁ%i @}ﬂ%ﬁh&eyetﬂa;z]m%iﬂ%%%fn%rcﬂoﬁﬁb nag SndRah kel

di sorder. THe anount Of Aurora kinase inhi eeded w [l depend on the
ef f ect i veneggdyich aspesining hbing-ord sefprth Hior gjatrels: coapeundssbfogngl2 the | engt h of

tine requirgflofof fif s shitfn oS Aden. 1 by beBRhitde flsRk DBl SdaRch that a

speci fic dosage and treatnment reginmén for any particular  patient wll
depend uponsadtsvariety of factors, including the activity of the specific

[0154] Also, basic nitrogen-containing groups may be quaternized with such agenis as
lower alkyl halides, such as methyl, ethyl, propyl, and butyl chloride, bromides and iodides;
dialkyl sulfates, such as dimethyl, diethyl, dibutyl and diamyl sulfates, long chain halides
such as decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides, aralkyl halides,
such as benzyl and phenethyl bromides and others. Water or oil-soluble or dispersible

products are thereby obtained.

[0155] The term "pharmaceutically acceptable carrier” is used herein to referto 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 actvity 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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conpound enpl oyed, the age, body weight, general health, sex, and diet of
the patient, time of admnistration, rate of excretion, drug conbinations,
the judgnent of the treating physician, and the severity of the particul ar
di sease being treated- The amount of additional therapeutic agent present
in a conposition of this invention typically will be no nore than the
anmount that would normally be adm nistered in a conposition conprising that
t herapeutic agent as the only active agent. Preferably, the anount of

addi tional therapeutic agent will range from about 50%to about 100% of
the amount normally present in a conposition conprising that agent as the
only therapeutically active agent. -148 [01701 In another aspect, the

i nvention pnmmmdesTﬁqﬂﬁhﬁﬁdﬁkﬂkmﬁﬁﬁﬂ%ﬂﬂgﬂ&I@ahmﬂnﬁnb&mmuMQuﬁmjmﬂ ri sk of
e e ] BRI 018 ah St EPEG B Bl Srr g g 2t e

di sorder. THEUNE REYOEMT 6 8d Step ot 53“ niet el kg e patient a
conmpound oreng@aﬂﬂﬂ&énﬂﬁ@@h&@@ﬁpdsﬁm@unma@@omdmmgﬂm@ KhémwNVEﬁﬁhbh? The

conpounds a odugéa%Uﬁro%yﬁo&rﬁétmﬁ@ﬁgg&hmppéagftat&h&ﬂam@%g BBw@a§ be used to
achi eve a beéneficial therapeutic ~or pro actic effect, for exanple, in a

patient wit anéndmgé{eﬁeéna@qrvtéryd’if@%?rcfew dagd m@&t?s%ﬂph% goedersrBlefso rpounds
and phar naceugsuls lsyre@ rmq:s;mtdnen &l}e@ﬁon'ﬁ; Renuisins ranmﬁrsuafeemm ot $abutlons. | y us ef ul

for the tr e%léenl'u,p t10n5 ma 1oreiailp/L il lta Aﬁzexl@l,z%q%mb 1f1grs Qs’urfn L Of ﬁg%‘aﬂa%ﬁ@,?er

refers to a arac er
di sregul at e@@éiersapdmmmmﬂam@ﬂlesedecr eased ceI lular differentiation,
inappropriate ability to invade surrounding tissue, and/or ability to

establ i sh ndW5Fr owPhrrmpceutsal fgrsuations may beprepated apliauidsiispansions fE sleRsss  phut i s
not |im ted ubigga 5Qlid, dudhaBmbuSnca Relitdd tﬁﬁdbﬂ,rv%er nL Ak, and lbemtieions'gancer "

enconpasses tl(ij L ?ﬁla;srmgcegma y sqlrﬁhbl% %usrf%%le g‘ladn &’Sagergs, %f erglﬁsdf%rg‘llg?‘rge FRsy * OOd and

vessel's. The 'Term reance encompass
cancers. [ G¢7died Kyora learqnt@gﬂ adaimsiratipno $m§€lsi065 meumadgdq dilstsuchems bie tr eat ed

by the nethedsindfed td, B&nlBICREINUbill RBAbMER RAREL SAINUGLFARCSperloadder  cancer ;
col orectal cancer; br east cancer, InC|lglﬁ|a§ﬁf1nEt astatic breast cancer ;

prostate caREPRTHOHREN AROSEREA GHTE S ety olealp dsoBERRRLTHiT B endent
prostate camggfaid rg@'a@idemﬂaedtylatemiqumd@yceﬁd@ Suspretiasfoahiuletianemay cel |

car ci noma,; he&%t OIC% % asC%ﬁ] %(?tr lﬁute#l tﬁglnf %Eprogﬂgic&%ll gig%é icoh&O n-smal |

cell lung cancer Tveorarr caf ¢i nora
adenocar ci nglysergfand h@PY‘M‘YCQIVEﬂ"ﬂaﬁuCh@a hetenot limites| terdpoiyépthy r@lycob F o g ressive

epi thelial Qe Ml BdYocRBbhslsQER knifd) 68 hnd Selolhm@ and #REhay 21@B8 LibddGn CaANCeT ;
esophageal cancer; ‘head and neck cancer, including, e.g., squanous cell

car ci noma ofUSPHSIREIA U heck: mel anoma; neuroendocrine cancer, incl udi ng
metastatic [0158] Pharmaceutically acceptable carriers that may be used in these compositions
include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin, serum
proteins, such as human serum albumin, buffer substances such as phosphates, glycine,
sorbic acid, potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids,
water, salts or electrolytes, such as protamine sulfate, disodium hydrogen phosphate,
potassium hydrogen phosphate, sedium chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based substances, polyethylene glycol, sodium
carboxymethylcellulose, polyacrylates, waxes, polyethylene-polyoxypropylene-block

polymers, polyethylene glycol and wool fat.

[0159] According 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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neur oendocrine tunors; brain tunors, including, e.g., gliom, anaplastic

ol i godendroglioma, adult glioblastoma nultiforne, and adult anapl astic
astrocytoma; bone cancer; and soft tissue sarcoma. [0173] In sone other
enbodi nents, the cancer is a hematol ogic nmalignancy. Non- limting exanples
of hemat ol ogi ¢ mal i gnancy include acute nmyeloid | eukema (AM); chronic
nmyel ogenous | eukem a (CM.), including accel erated CM. and CM. bl ast phase
(CML-BP); acute |ynphoblastic |eukem a (ALL); chronic |ynphocytic | eukem a
(CLL); Hodgkin's disease (HD); non-Hodgkin's |ynmphoma (NHL), including
follicular |yrphoma and mantle cell |ynphoma; B-cell |ynphoma; T-cel

| ynmphoma; multiple nyeloma (MM; Wl denstrom s nacrogl obul i nem a;

rryfel odyspl aSﬁthﬁel&MEl(ilrﬁt&mﬁgcu(ah/m&)ararhd”ﬂlﬁr,l!ﬂkdﬂgné\&aﬂhﬂlﬁds@fr;&l intthéh@cal,anemi a (RA),
refractory anemia with ri derblast BARS efra [ nghma with
xceos. bl xs U RRBI NIRRT PR B SRR O Gl (g ey

nyel oprol i f epmpésitens sy atmicisesd O{aﬂliﬂzﬂtiav{empuslwmsm@mowé)nt@e formalaienspound or

conposi tion i { &ngl kgh the
Sctvity of Sk IR Mk diend URe ot Suld ARl e Ol e

conpound or f@éﬁpé@fﬁrwﬁswb? irféwuﬁ*@'@ﬁﬂ%lﬁcail ?ﬂﬁéé‘a“iyat‘*?‘%aﬁa%ﬂﬁ&ﬁ? ent having

or at risk Qﬁnﬂ@(@h@ﬂbggbﬂh]e@%ﬂ)&ﬁh&ﬁh&ir&ge a recurrence in a cancer selected
fromthe group consisting of colorectal cancer, ovarian cancer, breast
cancer, gastioled cafiedle injgotablg faneof ttme)pslﬁcandftp‘ammln@y@am@wsorn certain

enbodi ment S,oleggﬁ L]@,%g%mhsrh%&' bk LA faﬁmgst@mmrgagsd SliaR@eof breast
cancer, col oréetta ncer ancreatlc cancer I'n some

enbodi ment s knewreinAlg st ugingisyiiable dISREPIBE POYetiAE RS ?‘W\Féﬁ’?f‘q}ﬂg qeentsARi ni st er ed
i n conjunct Is@mem]éc&barpeépaﬁﬁoﬂ Y Ao b s@rilk Ggdttable Fhleti@idi elspédaph apendnk ¢ agent

I hi bit Aur t I
gg?/ma Z?’rblog Itclﬁgéc:ﬁagen%faﬁlg a%:?l})]tgﬁe ? uéex:it 8(.)[5 % u\{enp ?or %xae lfé/ as a saun%rH{:l ? thutqgecdhcﬁm sm n

|c5aen i'S normall
adni ni st er echrtang pratacepieisle vekicids alttd@hdnEQESEa)olre e@;!m*m*ﬁd pre fratseiRimgers eat ed The

Aurora ki na§(ﬁuﬁmynﬁllst)ghcQédimaﬂbﬁaé%ahh&pln ﬂﬁﬁlop%teﬁﬁr@xﬂghgﬁs%@d with the
ot her therapeutic agent in a single separ dosage

%g formor as_a ﬁ[ﬁq
form When SenveRtiospleaployed 2 A S r SBEE g & A hotNE PUPREr 2 Y KEPdpeut i ¢
agent may bexarsii xmys:fe@m@ﬁy@rm@mchﬁg)synm&udxh@xosamgtymﬁesasattyamdi ehdhawi ng

admi ni strati %t gﬂél a.{llgg % ent?e cﬁe walltlj?rgssa?eil K'% in tltle pre arahﬁrqgf 1'1'1“&53145' a?;gfe [01761 In

sone enbodi Fora Kinase i fh ention I's
admi ni st er edaturel plmqnemcfnqaﬂmampﬁdhlea)ﬂ&,hmpemeloé opgpetat oik edpedallgdn felpm t he

group consi faglg/&grefﬂgdated versions. These oil solutions or suspensions may also contain a long-chain
alcohol diluent or dispersant, such as carboxymethyl cellulose or similar dispersing agents
which are commonly used in the formulation of pharmaceutically acceptable dosage forms
including emulsions and suspensions. Other commonly used surfactants, such as Tweens,
Spans and other emulsifying agents or bioavailability enhancers which are commonly used
in the manufachure of pharmaceutically acceptable solid, liquid, or other dosage forms may
also be used for the purposes of formulation. Compounds may be formulated for parenteral
administration by injection such as by bolus injection or continuous infusion. A unit dosage

form for injection may be in ampoules or in multi- dose containers.

[01s61] The pharmaceutical compositions of this invention may be orally administered 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.

- 146 -



cytotoxic agents, radiotherapy, and inmunotherapy. Non-limting exanpl es of
cytotoxic agents suitable for use in conbination with the Aurora kinase
inhibitors of the invention include: antinetabolites, including, e.g.,
capeci tibi ne, gentitabine, 5-fluorouracil or 5-fluorouracil/ |eucovorin,
fl udar abi ne, cytarabi ne, mercaptopurine, thioguanine, pentostatin, and

net hotrexat e; topoi sonerase inhibitors, including, e.g., etoposide,

t eni posi de, canptothecin, topotecan, irinotecan, doxorubicin, and

daunorubi cin; vinca alkaloids, including, e.g., vincristine and

vi nbl astin; taxanes, including, e.g., paclitaxel and docetaxel; platinum
agents, including, e.g., cisplatin, carboplatin, and oxaliplatin;

anti bi oti cs,giepjnCl mtbﬂa&we@, tge phaa;a&demay@mpos@mbbfemwwmn may BEYCi N C,

adrianycin, daunoru i cin dar ub n, doxor,u Iated |, posoma
doxor ubi ci n;24BERSrEL CF 35?9%5'%13?8?}8’1‘1‘3%? ref‘rtﬁlaﬁ‘ﬁ‘aq‘sgragmaﬁﬁ‘eééra%‘ R TP Busul f an,

t hi ot epa, i figshising the agemawuﬁuaiwtaiﬂe ndnairmitsttrigreesipiee mhch isrselid atseame pt ozoci n,

decar bazi ne’teraﬁ%@at%é%k@%g&sap%@(%‘égﬁ% 5 tbélah@&meﬂfe AMGnditch Ak fnANRlags. - 150

i ncl udi ng, protein tyrosine kinase inhibitors,
i ncl udi ng, dhgdrug. Shehenaterials rmb%lyrf%p@btém begsw ﬁlﬁupslyetaﬂﬂ%émlés i ncl udi ng,

e.g., trastuzumab, rituxi mab, . cehi xi ma and evaC| oxant r one;
dexamet hason&3lr o & %ﬁﬁace‘ﬁ’r‘iﬂ COPRBBLB ‘gm“ﬁlgve"Fﬁtlx?ﬂ Torga etr%d:t this
i nventi on beopiallg efpetiblyy whed @teirgardf tréalreerf gicludesiargs orpx@ipaxeaeﬁlly\ﬁecea!wh testing

exanpl es ar % %Sﬁca{ a%'i;flg z;r H\%l%lgm éﬂggg%)%? tHe e%y il GBh, %r BRWWPintRER Qhct. T St

specific conﬁ are no e construed limting the scope of
t he inventi &uitdbie tol%l?ﬁ}/f%ylabmﬁ are rEsiiy e pesed fBé?aFlh?fttﬁ‘%ﬁ%re"ﬁ@Eﬂg%et ic acid ATP

adenosi ne triphosphate, BSA bovine.serum al xvcar bonvl
DVF N, N-di n-éqlﬁ% ng?fﬁ?ﬁl il caﬁﬁ%afbf EVeSF H‘\teéPTagFact Eﬁ’i’ﬁe e%fectec{marectta? y y

et hyl enedi amipetiety panahiic (e hitbve)st @Acsuitiedneme ratletion. Topically-
transdermal patches may also be used. For topical applications, the pharmaceutical
compositions may be formulated in a suitable ointment containing the active component
suspended or dissolved in one or more carriers. Carriers for topical administration of the
compounds of this invention include, but are not limited to, mineral oil, liquid petrolatum,
white petrolatum, propylene glycol, polyoxyethylene, potyoxypropylene compound,
emulsifying wax and water. Alternatively, the pharmaceutical compositions may be .
formulated in a suitable lotion or cream containing the active components suspended or
dissolved in one or more pharmaceutically acceptable carriers. Suitable catriers include, but
are not limited to, mineral oil, sorbitan monostearate, polysorbate 60, cetyl esters wax,

cetearyl alcohol, 2—octjldodecanol, benzyl alcohol and water.

[0165] For ophthalmic use, the pharmaceutical compositions may be formulated as
micronized suspensions in isotonic, pH adjusted sterile saline, or, preferably, as solutions in
isotonic, pH adjusted sterile saline, either with our without a preservative such as
benzylalkonium chloride. Alternatively, for ophthalmic uses, the pharmaceutical

compositions may be formulated in an ointment such as petrolatum.

fo166] The pharmaceutical compositions of this invention may also be administered by
nasal aerosol or inhalation. Such compositions are prepared according to techniques well

known in the art of pharmaceutical formulation and may be prepared as solutions in saline,
employing benzy! 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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Et' O diethyl ether MOH nethanol MIT nethylthiazol etetrazolium XTT

2, 3-bi s(2-nmet hoxy-4-nitro-5-sul fophenyl)-2Htetrazolium5- carboxanilide

i nner salt WST (4-[3-(4-iodophenyl)-2-(4-nitrophenyl)-2H 5-tetrazolio)-1, 3-
benzene di sul fonate sodi um salt PKA cAMP-dependent protein kinase: PPA

pol yphosphoric acid TBTU O Benzotriazol -1-yl-N,N,N , N -tetranet hyl uroni um
tetrafl uoroborate THE tetrahydrofuran h hours mn mnutes mz nass to
charge M5 mass spectrum HRVS hi gh resol uti on mass spectrum Exanpl e 1:

Met hod A for the synthesis of conmpounds of forrmula (i) (see Scheme 1): NH2
CNNHZ OF Rb-R SF aCl 3, AICly RRe2 )1~ R R' / R7 Rbz Rcs Re3 Rai RO Rea
Ra 1 - 152 (2-Am no-4-nethoxy_phenyl)-(2-fluoro-phenyl)-nmethanone (1h)
(0178] 3- Anithé @innBaudra Qingse-rBedtdaiiidoydeartc aldeteg dibbaipwidsenst @ canditidnr r ed

n) et 0 G Rrgic{ph ettty i Rl PafiolBiule R SIME RO, O ST L0
2-f 1 uor obenzuiriftrequizes furog kiase arpvity. Fholeym "Atiera kimpsetrpadiategedisordet|alsged for 16
E a'[]ddt PenBBfg:@Lllcﬁgarty?mQr&r dﬁgse érZ:%clhg’(Q} ﬂtvhcloﬁmukﬁ’tﬂﬂa)@A%ﬁh EilF@e acﬁiriﬁxib'r € Wwas
eated to and stirred vigarously for m n, Upon cqol i t0.room
t enper at ur e, PeRHisRAATHR ﬁmﬁﬁ?%gﬁ‘feH éi'tsf’rélﬁrs\}ﬁ‘f e @TQS‘EF aﬁ‘P"f %‘5‘3’{8§6 Umitpg
](c:pln?i neg Or gaarhyles op prolifeaitise &mr&ermSthWIﬁchrlﬁhmry ;Iroﬂifeeh_tiwasoradgsdf. -
iltered and e : The.,. . iJ urifie
i SRR o B8 M o SRR BB 1l P ’

col umm chr onit
retinopathy; benign proliferative disorders, e.g., hemangiomas; and cancer.

[0168] Preferably, the composition is formulated for administration to a patient having
or at risk of developing or experiencing a recurrence of an Aurora kinase-mediated disorder.
The term "patient”, as used herein, means an animal, preferably a mamumal, more preferably
a human. Preferred pharmaceutical compositions of the invention are those formulated for
oral, intravenous, or subcutaneous administration. However, any of the above dosage forms
containing a therapeutically effective amount of a compound of the invention are well
within the bounds of routine experimentation and therefore, well within the scope of the
instant invention. In some embodiments, the pharmaceutical composition of the invention
may further comprise another therapeutic agent. Preferably, such other therapeutic agent is

one normally administered to patients with the disease or condition being treated.

[0169] By "therapeutically effective amount” is meant an amount sufficient to cause a
detectable decrease in Aurora kinase activity or the severity of an Aurora kinase-mediated
disorder. The amount of Aurora kinase inhibitor needed will depend on the effectiveness of
the inhibitor for the given cell type and the length of time required to treat the disorder. It
should also be understood that a specific dosage and treatment regimen for any particular
patient will depend upon a variety of factors, including the activity of the specific
compound employed, the age, body weight, general health, sex, and diet of the patient, time
of administration, rate of excretion, drug combinations, the judgment of the treating
physician, and the severity of the particular disease being treated. The amount of additional
therapeutic agent present in a composition of this invention typically will be no more than -
the amount that would normally be administered in a composition comprising that
therapeutic agent as the only active agent. Preferably, the amount of additional therapeutic
agent will range from about 50% to about 100% of the amount normally present in a

composition comprising that agent as the only therapeutically active agent.
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to provide Ih (1.1 g, 56%, M5 mz = 246 (M+H)

(2- Ami no- 3- net hyl - phenyl ) - (2-fl uor o- phenyl ) - met hanone (lIb) [0179] In a
manner simlar to that described above for conpound I h, o-tolylanm ne and
2-fluorobenzonitrile were converted to Ib (20%yield) Ms mz = 230 ( MtH)
(2- Am no- 4-f |l uor o- phenyl )-(2-fl uoro-phenyl)-methanone (1c) [0180] In a
manner simlar to that described above for conpound | h, 3-fluoro-
phenyl ar ni ne and 2-fl uorobenzonitrile were converted to Ic (25%yield) M
mz = 234 (MH). (2- Am no- 4- brono- phenyl)-(2-fl uoro-phenyl)-nethanone (Ie)
[0181] In a manner simlar to that described above for conpound |h,
3-brono- phenyl am ne and 2-fl uorobenzonitrile were converted to le (15%
yi el d) M migize 294/ ngﬁlot}(eMiSbact the invention provides a method for treating a patlent

2- Am no- 4- h net h 2] .1
ganner siniHEP“¥8"FH§Q%8%§ PFﬁgggé%ﬁgggg%Fann“S%ﬁﬁ ;ﬁg? ?a%?ng aand
2- f | uor obenzipsoider.i The mathod conymrisesthestept ab adirgm(sitd% tpitled Ril)lEIN/ECWIZGUﬂd 230 (M+H).
(2- Amino-4 %h@n%béu%&ﬁc&&}%@iﬁ!}& acé&d&%tb%@m%ﬁ%&y | Pre OB %d(l ad) [0183] In a

manner simlar to escrib ove for conpoun
3, 4- di chl or PRATIREA FIEPsiipnsof BB B 9BioN €31 hegs Péchteaﬁeé?nﬁéfdﬁl thsPedic( 17%

yield) M5 n |0/r §r0ph}3§:ﬁc ef(eM"‘ld) exampfe3n a patient with a prohferahve disorder, as discussed

(2- Am no-5-1 E »gr %/cﬁ %Xlagdp%lalanac tgxczﬁ ?henkﬁo)s orp?ﬁ %Oigon a%tl ?agl)lcu[agéégél] In a

manner simI® escCri ropyl ani line
and 2-fl uoro:beiuizfmthetumatmerw\efrcew@onverted to Iag (22% y| eI d Ms nmz = 258
(MrH) . Exanple 2: Method B for the synthesis of conpounds of formula W

O N O H O N@78H F N vesdperiy. s iyt capgsr Refersitg a qsbydangigordsr chgragisrized by pog | ~
Rq -2Q Rb&n&m&olﬁ@& BstgLB@tad &)1 phftifdrhion, deRef8d ceRulledfferbhtiation,
(2- Am no- 5- neths 2 fl.uor o- phen ne e 185
2- | odof | uor 6%83? na € %tﬁﬂt?.’) on'fvadi?mou 155 s MSS)‘G G J}, C T%Oﬂ& i ESPMSP:&QW% "% (20
ectopic s:tes The term "cancer" includes, but is not limited to, solid tumors and bloodborne
tumors. The term "cancer” encompasses diseases of skin, tissues, organs, bone, cartilage,

blood, and vessels. The term "cancer” further encompasses primary and metastatic cancers.

[0172] Non-limiting examples of solid tumors that can be treated by the methods of
the invention include pancreatic cancer; bladder cancer; colorectal cancer; breast cancer,
including metastatic breast cancer; prostate cancer, including androgen-dependent and
androgen—independent prostate cancer; renal cancer, including, e.g., metastatic renal cell
carcinoma; hepatocellular cancer; lung cancer, including, e.g., non-small cell lung cancer
{NSCLC), bronchioloalveolar carcinoma (BAC), and adenocarcinoma of the lung; ovarian
cancer, incduding, e.g., progressive epithelial or primary peritoneal cancer; cervical cancer;
gastric cancer; esophageal cancer; head and neck cancer, including, e.g., squamous cell
carcinoma of the head and neck; melanoma; neurocendocrine cancer, including metastatic
neuroendocrine tumors; brain tumors, including, e.g., glioma, anaplastic oligodendroglioma,
adult glioblastorna multiforme, and adult anaplastic astrocytoma; bone cancer; and soft

tissue sarcoma.

[0173] In some other embodiments, the cancer is a hematologic malignancy. Non-~
limiting examples of hematologic malignancy include acute myeloid leukemia (AML);
chronic myelogenous leukemia (CML), including accelerated CML and CML blast phase
(CML-BP); acute lymphoblastic leukemia (ALL); chronic lymphocytic teukemia (CLL);
Hodgkin's disease (HD); non-Hodgkin’s lymphorma (NHLY}, 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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mL) under an argon atnosphere and cooled to -20 C. A solution of isopropyl
magnesi um chloride (8.5 m., 17.0 mol) was slowy added, and the solution
was stirred for 20 mn. 2-Nitro-5-nethyl benzal dehyde (2.7 g, 16.5 mmol) in
THE (20 nlL) was then added, and the mxture was stirred for 20 min at -20
C and then quenched with saturated agqueous NHACI. The nixture was
partitioned between Et OAc (100 nL) and 1-L20 (100 nmL.). The organic portion
was collected, dried over MgS™4, filtered and evaporated in vacuo. This
material was dissolved in anhydrous CH2Clz (80 nmL). Silica gel (20.3 Q)
and pyridinium chlorochromate (5.4 g, 25 mmol) were then added and the
suspension was stirred at room tenperature for 3 h. The m xture was then
filtered thraasgi (BA) defat@phnemlhieitf didged aﬁ&bM%(RA@S)ncﬁfmrogtaeldmianwﬂacuo and

t he resultln X d silica gel,
hexanes: Et O&c %%%@%r%@#ﬁté etr"%x at?I enz Eﬁgge& ?@X?t“(, 14 mmol ).
The benzophem;bmeewws di ssolved in glacial aceti c aci d (50 rrL) MeCH (50
nm) and deionized H20 (10 ni | ron powder (<10 nicran, g). was added
with vigor otd®78k i rri AySCHSEPerE e%é‘ﬁéﬂ@%ﬁldr?é%ﬁf%ﬂwCé@‘ee“’eml?r‘elf used pj n,
addi ti onal ltdseéhtpmm&ﬁcr&hgacum@sofad@aﬂxmdasbiaampm@at W@nwas stirred at 60

Ctor 3 h. A :]98 ungrc\)rfgllleggmﬁgdnldlor O Flltl(gno% theI ?\)enhon 1S 113 V\ﬁg ?oq.reap a %athgr% vol ati | e

conponents W& vacuo. resu ended in
Et OAc (100 rhyingorcht Gekraé flevleloping preaperébniing hrelctm;lrdﬂeﬁ@fela eﬁmt:‘rrlselb:&psil fr,ont delitnus.

The suspensigan, Washd dQbedadited Beritk SARK BraQchd AN AR SRAASRIEE, Washed
with brine, drled over I\/gSO filtered and evaporated jn vacug. The

resul ting ré%‘lcﬁ'u%“dvl?&g“ﬁdi: FaF‘FeédI“t’inad‘b?rﬂt?ﬁﬁhme“isSﬁ‘e R SR %?Q@Q“Pl ca gel,
hexanes: Et Olensisfing3df bte@st parst] @rdcail capdr, nd pardbaligcadsr.m z = 230 (MHH) .

(2- Am no-4-trifluoronethyl - phenyl)-(2-fl uoro-phenyl - met hanone (1f) [01861
In a manner [F§Hi | ar fosotm anbetiments, Bwchvadys inade dphilitongfdiegidvdntién is2- ni t r o- 4-

trifluoronmethylshenzaldahyds M@sansm&vtﬁérsﬁequé eﬁtf Tﬁ&ﬁﬁ(&me%@anc dil z = 230
(MtH) . (2- Am no- 5-f | uor o- phenyl) - uor o- ).- met hanone (1j) [01871

In a manner W&y Aisp Dhibjtfupgya, “‘%Fégbrf‘ﬂb ra?dﬁ’\i’éh eé‘?“*E’B??ﬁB‘ﬁ‘ﬁd FAFP® 5- Fl uor o- 2-
ni t r o- benzakalebyisientyyvas oﬂ‘(éﬂ&ﬁ&ﬁp@ﬁc hgant ik ofeGBiyHoah4lly aliinirtigtetedto D3denfsMH) .

(2- A no- 5- ?&1}11:}(1))( %egsg%py nzhtlgn l%eu& aeB%dpJﬂ?enPYur ra m%sl’(]eal‘%uo?%]{ SI’I tgp awa{ %gﬁg 8l In a

manner Si mlar tO escri ove 10r cCo oxy -2-
nitro- benzahdehydtnw»asreémhhelﬁq@&rﬂ@rapmce@@t%awneledi))sawsfwﬁlprasa246 (MtH) .

Exanpl e 3: Q@aﬂ%o&gﬁe Rrm! Whes ¥HhiARRES 205 sébQH&%&% fonth, thdgndremednd 1) -
agent may be administered prior to, at the same time as, or following administration of the

Aurora kinase inhibitor of the invention.

[0176] In some embodiments, the Aurora kinase inhibitor of the invention is
administered in conjunction with a therapeutic agent selected from the group consisting of
cytotoxic agents, radiotherapy, and immunotherapy. Non-limiting examples of cytotoxic
agents suitable for use in combination with the Aurora kinase inhibitors of the invention
include: antimetabolites, including, e.g., capecitibine, gemcitabine, 5-fluorouracil or
5-fluorouracil/ leucovorin, fludarabine, cytarabine, mercaptopurine, thioguanine,
pentostatin, and methotrexate; topoisomerase inhibitors, including, e.g., etoposide,
teniposide, camptothecin, topotecan, irinotecan, doxorubicin, and daunorubicin; vinca
alkaloids, including, e.g., vincristine and vinblastin; taxanes, including, e.g., paclitaxel and
docetaxel; platinum agents, including, e.g., cisplatin, carboplatin, and oxaliplatin; antibiotics, -
including, e.g., actinomycin D, bleomycin, mitomycin C, adriamycin, daunorubicin,
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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Rol Ru MgUX NH2 O Rbt ~' | NH2 ORIl RmOH PhC(OCl Rb2 \ N \ 1) Rea Roa
R Rc:Rc2 RO2 1 Ro3 1 O2) NaOHRb2 | A 114 RB Rb3 ORI RA 1

(2- Ami no- 5-chl or o- phenyl ) - (2- net hyl - phenyl ) - net hanone (I'm) [01891 Benzoyl
chloride (5.3 nL, 45 mol) was added dropwi se to a suspension of Na2CO3
(3.8 g, 36 nmmol) and 2-am no-5-chl oro-benzoic acid (3.1 g, 18 mol) in THE
(60 nm.). The mxture was allowed to stir for 16 h and then HO (200 nlL) was
added. The resulting precipitate was collected by filtration, washed with
MeOH H20 (1 /1, 100 nL) and then dried in vacuo to provide

6- chl or o- 2- phenyl - benzo[ d] [ 1, 3] oxazi n-4-one (4.3 g, 92% . To a suspension
of the benzoxazinone (5.0 g, 19 nmol) in CHC 2 (100 nL) at -78 C was added
0- tol yl magnesidifg, £5) @I-50BarldZAM0s7) pldtiin tyd@ine Ribhge ii0@EY, Beludikfe.gim Xt ure was
allowed to I s then added.
The organic %g” ? m\‘?\séda?eangrg%mb %‘hé%%estlﬁéu I%eﬁutéa% é{ggb \r/\llams_?r?/va\eghed i th
CH2CL2 (2 x cBfximiah,and beyadowipbreitbxaurqgeamieanpdridnepsedpsees; swsished with 0. 1N
NaOH (2 x 5Q, 10 Jed over MySO4, filtered and concentrated in vacuo to
provi de N—[4 or 0- 2- (2- net hyl - benzoyl ) - phenyl ] - benzam de (6.3 - 155 g,
93% . The agyiated am&aerbmmh&m&%e(xﬁoréwyuﬂ&xm t)nemswmgssol ved in
MeCH (50 nl) contai g %ﬁ% ] g E 1(() 16 h. The
sol ution wad PRENRYE (5‘?5 ‘EFef‘ﬁm ﬂ’i‘f?eé er ereé(a‘ﬁﬂa‘s T’Slhiﬂeélaw fnﬁeﬁﬁo (50 nL)
and Et OAc ( 160spetilic coffipeundgagdare cotph bs@nstasd evlirhiting b scopagftilednvention iI20 (3 X
50 nL), dri g), QUeT MySO4, filtered and evaporated to dryness in vacuo to
provi de 1m? .49, 98%9 M5 mz = 246 (MtH).

(2- Am no- 5-chl or o- phenyl ) - (2- net hoxy- phenyl ) - met hanone (in) [01901 In a
manner simlar to that described above for conmpound 1m 6-chloro-2-

phenyl - benzo[ d] [ 1, 3] oxazi n-4-one was converted to In (84%yield) M Mz =
262 (M+H) .

(2- Am no- 5- chl or o- phenyl ) - (2- di net hyl am nonet hyl - phenyl ) - met hanone (1q)
[01911 To a solution of N-[4-chloro-2-(2-methyl-benzoyl)-phenyl]-benzam de
(5.1 g, 14.6 mmol) and N-bronosuccinimde (2.85 g, 16 mml) in CCl4 (150
m.) was added 2,2'- azobisisobutrylnitrile (0.2 g, 1.5 mmol). The solution
was refluxed for 4 h. The sol ution was
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then cooled to roomtenperature, diluted with CH2C12 (150 nL) and washed
wth H0(3 x 50 nL). The organic portion was dried over Na2SO4 and
evaporated to dryness in vacuo to provide

N-[ 2- (2- brononet hyl - benzoyl ) - 4- chl or o- phenyl ] - benzam de (4 6 g, 74%. A
solution of the benzamde (2.3 g, 5.4 mmol) in CH2Cl12 (50 nlL) was saturated
with dinmethylarnine, stirred for 16 h and evaporated to dryness in vacuo.
The resulting residue was dissolved in MeCH (50 nL) and KOH (0.9 g, 16
mmol) in HO (5 nm.) was added. The solution was refluxed for 24 h. The
solution was concentrated in vacuo and then diluted wth EtOAc (150 nl)
and H20O (50 nL). The organic portion was washed with H20 (3 x 50 i),
dried over Na2SO4 and purified by calumm_ chronmat ography (silica gel,
18:80: 2 MOH CH2C12: NHOH) to provi d&MHFLES. 99, 53% yield) MS mz = 289
(MtH).  (2- Am no- 5-chl or o- phenyl ) - (3-fl uoro-phenyl)-nmet hanone (1r) [01921
I n a manner Lefindtibesr to that descri bed above for conpound 1m 6-chl oro- 2-
phenyl - benzo 1, 3] oxazi n- 4-on converted to 1r (36%yield) Ms mz-
250 ( MtH) . *Ami no- 5- chl or oaﬁﬁ‘é?ﬁﬂs) (3- net hoxy henyl) - net hanone (is)
[01931 In aA®nner sinilar toaddrasingdeplmsplséed above for conpound 1m

6- chl or o- 2- gahheny! - benzo[ d] [ 13X B&iduikim@Re was converted to is (64%
yield) M5S nliz = 262 (M 2Amr1050h|oro phenyl)- (2

4- di met hoxy B8henyl ) - met hanonet"(t%i‘)‘ OFBTIAY I n a manner sinilar to that
descri bed ale for conpound deﬁaediylfmmﬂde

phenyl - benzgfq] [ 1, 3] oxazi n- 4- gpgomas.converted to 1x (63%yield) MSmz =
292 (M+H) . 2- Am no- 5-chl or o- hen 1)-(2 5-di met hoxy phenyl)-nmet hanone (1z)
[0195] In aBAner sinilar to® ‘fp‘}‘nlﬁ'fe‘i&@%wei“ﬁ@ﬂt‘%?&ﬁ\/e for compound 1m

6- chl or o- 2- E]ﬁdmnyl benzo[ d] [ 1etByloxaze n- 4- one was converted to |z (62%
yield) M TE% = 292 (M+H) Eéle[E%L 4 Met hod D for the synthesis of
conpounds o PheforrmlaW RmM "Rei / | NH, OROL R=\ N \ | ~) Rca
pis Rot | \MeOHRc2 FrA 2 /mRdendl qc3 Rb3 1 / ORb R 2) NaOH ba Rc4

MTT methylthiazoletetrazolium

XTT 2,3-bis(2-methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-5-
carboxanilide inner salt

WST (4-[3-{4-iodophenyl)-2-(4-nitrophenyl)-2H-5-tetrazoliol-1,3-
benzene disulfonate sodiwm salt

PKA cAMP-dependent protein kinase

PPA polyphosphoric acid

TBTU O-Benzotriazol-1-yl-N,N.N’,N'-tetramethyluronium
tetrafluoroborate

THF tetrahydrofuran

h hours

min minutes

m/z mass to charge

MS mass spectriun

HRMS high resolution mass spectrum

Example 1: Method A for the synthesis of compounds of formula (i) (see Scheme 1):

NHp O
BCIa A|C|3 Rcz
O L

1
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O (2- Am no- 5-chl or o- phenyl ) - (2-f | uor o- 6- net hoxy- phenyl ) - net hanone (I ac)
[0196] To a solution of 1-fluoro-3-nethoxy-benzene (19.6 g, 155 mml) in
THE (180 nl), at -78 C, was added dropwise 2.5 Mn-butyllithiumin hexanes
(62 nmL, 155 mml). The solution was stirred at -78 C for 3 h and then
added to a suspension of 6-chloro-2- phenyl-benzold][1, 3] oxazin-4-one (38.8
g, 150 mmol) in THE (280 nL) at -20 C. The mxture was allowed to
gradually warmuntil the solution becanme honbgenous. I N HCL (150 ni)

foll owed by Et QAc (250 nL) were then added and the solution allowed to warm
to room tenperature. The organic portion was collected and washed with H20
(250 m.), saturated NaHC®B (2 x 250 nlL) and H20 (250 nL). The organic
portion was phenndiiretoaVetenIp2 Mo B QNARALAL @B t 0 dryness, in vacuo, to
provi de the N-[4-Chloro-2-(2-fluoro-6-nethoxy- benzoyl)-phenyl]-benzam de
as an orangdosma] i d (42Ankidpe (1.0¢8a nﬁﬁﬂl)lﬁais@ﬁﬁeﬂfdrMQb—t&lbtﬁfeﬂsﬂal@c&-cf BCl,

fl uor o- 6- met hoxy- benzog/ { henyl ] - benzam de gt d n IVEO—| (540
1) s e RERERY g e 6 10 GBS 1R B e

f' ! owedtto rrﬁxfngﬁliﬂr?géa'aed]-i@lo%lé porha;{'ﬁll@@h;ﬂ { b Aoz Mg (@kh@.\l/\tﬁdﬁﬁrﬁolp(?@(%_ hto room
enperature an e resulting precipi iltr 0 e
filtrate wasVeBFEREFHRIeior ]r?q\ﬁé‘éﬁlﬁfn C‘Eﬁlﬁ%tff’goé v&gaﬁ%gts% ?ﬁﬁﬁﬁé_ na Bhd washed
with H20 (3 mlxﬂxﬂﬂnrﬁih)eatedrﬂoeomqﬁmhﬂeqmgﬁmmy fovehs nhinelﬂpaxirco:ﬂukgmﬂeornNazsm,
concentrated in vacu then purifi I c omat ogr a hy (silica
Gl o0 to TemPE B P R e B v B L P AP he R R (2 566
(MtH) . - 157 poRasnbe “éshewlda%tn&&dh&rovremgaymiia@alasd @Jap@x@ﬁﬂﬁuﬁdéb ahe t he
formula W 14112Cl)Z Ol2 NHZ O Rct Rb= R Rcz L P R N 2
2) Hydr ol ysiTesuiie prowu oiwsas pygtied bﬂsol)ﬂmpz&‘gomﬁf}@aﬂa’?%ﬁexaﬂes EtOAC, 41)

( 2- Ani no- 5- abbfw@e phany, Je s muoe megiienyl ) - met hanone (1t) [01971 To
p-fl uorobenzoyl chloride (49.7 g, 314 mmol), heated to 120 C, was added

p- chl or oani gﬁ%@%%%%’i%{&% Q%ﬁ%ﬁ n:le%a%!%ﬂ@he m xture was then heated
to 180 C an Z ed over 10 min. The resulting
m_ ;<t ure wgz [glﬁﬁjt ed atInZQ.'énnegslfrﬁsr 14 that debdribed a%@@ﬂot&@qﬁoﬁn&ﬂ@o—@ly]ﬁﬁhﬁg (12ﬁ
was adde cautlous nd the mxture_ nt ai 120 C for 1 h.
The hot aquaBde HBPRTEHT ST A AR T 2 = 50 0B
(2-Amino-4-fluoro-phenyl)-(2-fluoro-phenyl)-methanone (1¢)

[0180] In a manner similar to that described above for compound 1h, 3-fluoro-

phenylamine and 2-fluorobenzonitrile were converted to 1c (25% yield) MSm/z = 234
{(M+H).

(2-Amino-4-bromo-phenyl}-(2-fluore-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 (1ad)

[0183] In a manner similar to that described above for compound 1h,
3,4-dichloroaniline and 2-flucrobenzonitrile were converted to 1ad (17% yield) MS m/z = 284
(M+H).
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remai ni ng resi due was washed with hot 3N HO (2 x 125 nlL). The residue was
poured onto ice and extracted with CHZO 2 (3 x 100 nL). The conbi ned
organi c portions were washed with 3N M (2 x 50 nL), 5N NaOH (2 x 50 nL)
and H20 (3 x 50 nmL) and were then dried over MgSO, filtered and
concentrated in vacuo to provide 15 g (29% of the N-[4-chloro-2-

(4-fl uoro-benzoyl)-phenyl]-4-fluoro-benzam de as a dark yell ow powder. To a
flask containing the acyl ated am no-benzophenone (6.7 g, 18 nmol) was
added 1:1 conc. HC :AcOH (700 nmL) and the resulting m xture was heated to
105 C and stirred for 16 h. The m xture was cooled to roomtenperature and
concentrated in vacuo. The residue was poured onto ice and extracted with

CHzCI 2 (3 X gi-QQm'iﬂ-éisoET%%l-%@éj@ pethord SRAVEMPAEAINeNSe) Wer e washed with 5N
NaOH (2 x 50 nL) and H 3 x 50 m.) and then dried over MgS™4, filtered
and evapor at{exd4li n vadmmmafﬁteeszméaubﬂhr@saribsdabueefma@nmuuﬂld‘lbed by col um
chromat ogr a 0 . I'l'ized from
hexanes to 91 ¥0 Qop&ehﬁﬁ %‘%2 A{Iu§rol§e§z@é§x%ﬁ‘e%@@e%§:§ﬂ§?)l‘? ‘}QQ]) K8 GTY-S1s8

(2- Ami no- 5(2MAIﬁ no- 5- (4hen) - (4- net hox) - ( 4- net hox) - phenyA— met hanone (1u)
[01981 To a sol ution of

N- [ 4- chl or o-E2aifle B UM @hdsicdhfoothle syrphaizyl fondpolihdrof derbvabAdlmi de (6.0 g, 16
nmol ), prepared as described above for conmpound 1s, in MeOH (400 nL) was
added 5N NaOH (%Q,#1,) and the resuIthé’@okutl on was ) d to reflux for

16 h. The sol €90 ed to muphk tepbe Pé“twoe ftated in
vacuo. The aquWii vvas—gxt gag‘g J% sL). The
conbi ned organ‘?c rti oms re “haslied wthﬁa 58 H20pé33 x 780 ), dried
over MgSHA, filtered and &/aporat ed in vacuo. The resulting residue was
purified by colum chromatography (silica gel, 5 to 25% Et OAc/ hexanes) and

[)g\?\;jgftzl\i/lsll e_g‘ fro tr?l-Eﬁgérg—ehénul(mlhangde % as a light yellow

(2- Am no-5- fRERY! - ph%@ydghaérabegz%wb qmlmsx&a); m&an@ﬂﬁy&r%ag 7 @4991 In a
at ove

manner simlar to th escri for conpound it, p-toluidine and
2, 6-di f | uor oe npdsy pn aEpAtnEwhore Prd eogled &t PR tosolaion pHIPISEYLIEReNR f 7 = 248

(MrH) . Examhig:ids (8 MRHLDOth drimbipivad dhdvip yateh @l Sheablu@MPaUAGE fof 20fminnul a W O

Rot . px 1) 2t ].Eg- -methyﬁ)enza?dehydel\ﬁ/ gRtfg 5 miniol) in Jf:ﬁF 58 ml) was then added, and the

mixture was stirred for 20 min at -20 °C and then quenched with saturated aqueous NH,Cl.

The mixture was partitioned between EtOAc (100 mL) and H,O (100 mL}). The organic
portion was collected, dried over MgSQ,, filtered and evaporated in vacuo. This material
was dissolved in anhydrous CH,Cl, (80 mL). Silica gel (20.3 g) and pyridinium
chiorochromate (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,0 (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

EtOAc (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 MgSQO,,

filtered and evaporated in vacuo. The resulting residue was purified by column
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Rc3 Rc2 Rc4 Rt3  (2- Ami no-5-chl oro- phenyl)- (2, 6-di fl uoro-phenyl) - nmet hanone
(laa). [0200] 4-Chloro-N-Boc-aniline (3.4 g, 15 mmvol) was dissolved in dry
inhibitor-free THE (40 nmL) under argon and cooled to -78 C. t-BuLi (1.7 M
in pentane,.20 mL, 34 mmol) was cooled in a dry ice / acetone bath and
added to the Boc-aniline solution, via a cannula, over 20 mn. The yell ow
solution was stirred at -78 Cfor 30 mn, warned to -30 C for an

additional 2.5 h, and then cooled to -78 C. 2,6-Difluorobenzoyl chloride
(2.8 g, 16 mmol) was dissolved in dry THE (30 nmL) and cooled to -78 C
under argon. The o-lithiated aniline was added, via a cannula, to the acid
chl oride solution over 30 mn. The solution was stirred for an additional
20 mi n bef or@-ARBERhNGILM del) néDdIGHOAS B3)th provilib @af$D1 &)k BAME@S cisbuted with
Et OAc and the organic portion was separated, dried over MgSO4 and

concent r at ed™ 8 dryness in vacuo. The resulting orange oil was purified by
col um chr omat ogr aphy ( a g?l, Hexanes: Et QAc 4 to provide the Boc

protected arffdrbenEiy Lephergyliy2-figgrpsphenybppetiqnene 1 i nobenzophenone was

di ssolved in dry CH2C12 (50 ni) and trifluoroacetic acj 50 ) was
added. Afte&ogﬁyrringh?gémf’? ,m?%gmg%ﬁﬁ#ﬁgﬁmﬁﬁér%V%B%%gﬁé q?%g%ryness in
vacuo. The nasudrémhaiylbaskldelydavass dnssaliwEdicrayickd B8avy 10 WA. and wat er (100
m.) contai ning NaHCO3 The organi c portion was washed with a saturated
aqueous NaHEER yiidePinsed pilehPe- it SsheAM EediREM1and concentrated to dryness
in vacuo to provide, quantitatively, laa M5 mz = 268 (MH)

(2- Ami no- 5- qlulsolr 0- 12 enmpnresidilatitd theiateseriplibabpld fonmtripaweiiaf, GiEWor¢B2011 I n a
manner simlar to that.d i f a, 4-Chloro-N
Boc-aniIineéﬁﬁfﬁfﬁéﬁﬁ?qﬁ%%%w%%%?ggﬁ&%H?@i%ggﬂ%gggﬂg?%verted to 1v (14%
yield) M5S mz = 268 M+H) .

(2- Ani no- 5- dapBEg-metaoyPhenyA2-fuoroy 2 v
manner simlar to that descri.bed aho for I 5 » N
Boc-anilinelgﬁﬁ 2,4-%???@3?8? éﬁf%%? ﬁwgg%%%@%gg%gggﬁgggﬁggﬁ#@xﬁ%/(2096

yi el d) M5 nintro=bepg@dehydednids converted to 1ah (62 % yield) MS m/z = 246 (M+H).

(2- Ami no- 5-chl or o- phenyl ) - (2, 5-di fl uor o- phenyl ) - met hanone (1y) [02031 In a
manner si m lpgRim$p1e3t haletdRSClok BRdymheisef Eafipsuaastundotada (¥- Chl or o- N-
Boc-aniline and 2, 4-difluoro-benzoyl chloride were converted to |y (10%

ANRSTRANORE

et hanone (1w) [0202] In a

yield) Ms nlz = 268 e 0 e
NHZO Rb1 ﬁ NH. O Hlﬂ
2
R on PhCOCH R Ny 1y PSR oy Re2
e —
b2 RbS 0 2) NaOH - @ [0 -
Rp3 0 Rb3 Fcé
1

(2- Amino-5-chloro-phenyl}-(2-methyl-phenyl}-methanone (1m)

[0189] Benzoyl chloride (5.3 mL, 45 mmol) was added dropwise to a suspension of
Na,CO, (3.8 g, 36 mmol) and 2-amino-5-chloro-benzoic acid (3.1 g, 18 mmol) in THF (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 é-chloro-2-phenyl-benzo{d]{1,3]Joxazin-4-one (4.3 g, 92%). Toa
suspension of the benzoxazinone (5.0 g, 19 mmol) in CH,Cl, (100 mL) at -78 °C was added ¢-

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,CL, (2 x 50 mL}. The combined
organic portions were washed with 0.1N NaOH (2 x 50 mL), dried over MgSQ,, filtered and

concentrated in vacuo to provide N-[4-chloro-2-(2-methyl-benzoyl)-phenyl]-benzamide (6.3
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(MtH) . (2- Am no-5-chl or o- phenyl ) - (2-chl or 0- 6-f | uor o- phenyl ) - met hanone (1| ab)
[02041 In a manner simlar to that described above for conpound | aa,

4- Chl oro-N- Boc-aniline and 2-chl oro-6-fluoro-benzoyl chloride were
converted to lab (42%yield) MS mlz = 284 (MtH)

(2-am no-5-chl orophenyf-(2-(trifluoronethyl)phenyl)nethanone (10) [0205] In
.a manner simlar to that descri bed above for conpound |aa, 4-Chloro-N
Boc-aniline and 2-(trifluoromethyl)benzoyl chloride were converted to lo (%
-yield) MSmz = (Ml-1). - 160 Exanple 7: Method G and Method H for the
synt hesi s of conpounds of formula ii (see Schene 1). 1) AcOH HC bl H20
NaNO2 bl R OC R Rb2 %NH2 2) KI, 12, Rb2 1 R OEQACiI R O RO b3 Rcl
Rcs optionalg, 93%—')1' The acyliRedBamihd-bde@phhbnt J3.3gVINCamRY Bafdiasolvig & MJOHHBD Rc3  MeOH
la - lak 2a )

(5- Chl or o- 2- T g KOG My 30mmel and sras reed Py et ASSToien 13 5™ [ 0206

Met hod G (2edled 0oedm ehbeniorering dillipd ¢2h Hz-Cbid5ﬁ trllu))autol -Hanfil) meThanone (laa)
(2.6 g, 9.7 mmol) was dissol ved acet L concen rated HC
(4 nL) and Ofa?ém@msafva%‘f?ﬂeﬁé B?Cg‘a'“f'dn (%C%Sﬂ‘q‘%%‘ aﬁl?‘&%“@? NI 2. 7 g,

10. 7 nmol ) Ieaaﬂdm&tédf?aéssmmoaaﬁﬁdﬁd AR §O8BMSS/ZLQ4¢BImh.al N &
t enperature of between 0-5 C lowing this addition, the reaction

m xture was L rr t (20 nmL) was added
dropw se anf St lodine (1.5 g, 5.8 nmol)

and pot assi ygiggyi odi d%a(ﬁm%egmmﬁa]ft@ﬂlmmg&ibé&bbmoie%&pmci MEkensfded dropw se

and the m xture_was
pheny!-benzold][1,3]oxazin-4-one was converted to 1n (84% yield) MS m/z = 262 (M+H).

{ 2-Amin0-5—chlo.ro—pher\xl)-( 2-dimethylaminomethyl-phenyl)-methanone (1q)

f0191] To a solution of N-[4-chloro-2-{2-methyl-benzoyl)-phenyl]-benzamide (5.1 g,

14.6 mmol) and N-bromosuccinimide (2.85 g, 16 mmol) in CCl, (150 mL) was added 2,2"-
azobisisobutrylnitrile (0.2 g, 1.5 mmol). The solution was refluxed for 4 h. The solution was
then cooled to room temperature, diluted with CH,Cl, (150 mL) and washed with H,0 (3 x
50 mL). The organic portion was dried over Na,50, and evaporated to dryness in vacuo to
provide N-[2-(2-bromomethyl-benzoyl}-4-chloro-phenyl]-benzamide (4.6 g, 74%). A
solution of the benzamide (2.3 g, 5.4 mmol) in CH,Cl, (50 mL) was saturated with
dimethylamine, stirred for 16 h and evaporated to dryness in vacuo. The resulting residue
was dissolved in MeOH (50 mL) and KOH (0.9 g, 16 mmol) in H,O (5 mL) was added. The
solution was refluxed 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 F,O (3 x 50
mlL), dried over Na,SO, and purified by column chromatography (silica gel, 18:80:2
MeOH:CH,CL,:NHOH) to provide 1q (0.9g, 53% yield) MS m/z = 289 (M+H).

(2-Aming-5-chloro-phenyl}-(3-flucro-phenyl}-methanone (ir)

[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-pheny!}-(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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warnmed to roomtenperature and stirred for 1 It. The reaction m xture was
diluted with EtQAc (200 nL) and washed with saturated aqueous sodi um
thiosulfate (4 x 100 nL). The conbined aqueous portions were extracted
with EtOAc (3 x 50 nlL). The conbined organic portions were then washed
wi th a saturated aqueous NaHCO3 solution (3 x 50 nL), H2O (2 x 50 niL),
dried over Na2SQg, 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
met hyl ester (2i) [02071 Method H: To a solution of 2g (1 g, 3 nmol) in
t-butanol (25 nm) and H20 (25 nlL) was added KMhO4 (3.8 g, 24 mmol ). The
solution was refluxed for 18 It. THE (50 nL) was added and the solution
was ref | uxegr h@fina30cHbf phaPiRtotiiinehsReb B Rahalond @gand filtered. The
filtrate was concentrated 1n vacuo, diluted with MeOH (20 nL) and acidified
wi t h concentigiadjed HCln a haghesdinlidritohamiasritied abbedondotrpoldRiOny, $0hlpdoy2- and t he
resul ting p ec v, .
4-(2-fl uor 0¥ eﬁ'; génlzs%igl W&z) bedr?gg'%sggg\%ﬁﬁgé % (53%3561 Msansﬂz azgzv%I |+ It{)e solid. The
4-(2-fluoro- benzoyl)-3 |odo ben20|c aC|d 0. 5 g, 1 4 mol) in MeOH (6 nl)
-161 cont ai A-ABUROhiase-phenyli (A4« imetheyy-phenyllmethaong (Elad t o ni cr owave
irradiation m n 4 r i JtAate was
col | ect ed t (S{glg ovi defhka mflﬁ-ler smﬂar%g}é}tégzsarl edva_l?g¥e fgfséi&l'r\ﬂa ﬁ-ﬁﬂgf 2‘;85 (MrH)
2- ( 5- Chl or opBeriybbaetidiizHptayintdeone wirecopnsited oz (63A yidd MEMY 2292 POADSL I n a
manner simlar to that described above for conpound 2i, 2mwas converted
to 2p (81% Yahsl) 4:V5MetiHodD R thesMithbsis 03 cdrrpdubhiosfaleianuth §iy. 4- | odobenzoi ¢
acid nethyl ester (2ai) [02091 In a nanner simlar to that described above
for conpound 2i, 2af was converted_t c'2La| (60%vyield) Ms mz = 385 (MtH).
3-(2 6-D fluorobenzoyl) - émlod nzol Cid nethylo ester (2ak) [02101 In a
manner simlar to thakes apsv e for @ f? 2aj was converted
to 2ak (58%yield) M 03 (MH—e211] s strative conpounds of
the formula 2, set foffh’i TabIeZHMQEIomg werg: prgpared in a simlar
manner to t hat |Ilustratedcby Met hod G or Method 4H, as described above for
conpounds 2aa and 2i. Table 4. Illustrative Exanples of Conpounds of

Formul ae 1-5 1-5 Substituent Mass Spe
(2-Amino- 5—chlor0_phenvl)—(2—fluoro—6—me oxv-Dhgnvl) mgthanone {lac)

[0196] To a solution of 1-fluore-3-methoxy-benzene (19.6 g, 155 mmol) in THF (180
mL), at -78 °C, was added dropwise 2.5 M n-butyllithium in hexanes (62 mL, 155 mmol).

The solution was stirred at -78 °C for 3 h and then added to a suspension of 6-chloro-2-
phenyl-benzo[d][1,3]oxazin-4-one (38.8 g, 150 mmol) in THF (280 mL) at -20 °C. The mixture
was allowed to gradually warm until the solution became homogenous. 1N HCI (150 mL)

followed by EtOAc (250 mL) were then added and the solution alowed to warm to room
temperature. The organic portion was collected and washed with H,0 (250 mL), saturated
NaHCO, (2 x 250 mL}) and H,O (250 mL). The organic portion was then dried over Na SO,
and evaporated to dryness, in vacuo, to provide the N-[4-Chloro-2-(2-fluoro-6-methoxy-
benzoyl)-phenyl]-benzamide as an orange solid (42.7 g). To a solution of N-[4-Chloro-2-(2-
fluoro-6-methoxy-benzoyl)-phenyl]-benzamide (42.7 g, 110 mmol} in MeOH (540 mL) was
added KOH (564 g, 1 mole) in HO (100 mL). The solution was allowed to reftux for 16 h.

The solution was then allowed to cool to room temperature and the resulting precipitate

removed by filtration. The filtrate was concentrated in vacuo, diluted with EtOAc (250 mL)
and washed with F,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%
EtQAc/hexanes) to provide lac (19.6 g, 47%) MS m/ z = 280 (M+H).
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Rbi Rb2 R63 Rct Rc2 Rc3 ILc4d RR2 345 a HHHHHHHH309 336 236 291

bMM HHFHHHH341 368 268 323 CHF HF HHHH345 372 272 327 d H
cl HF HHHH361 388 288 343 e HBr HF HH H H 405/407 432/ 434 332/ 334
387/389 f HcF HF HHHH 395 422 322 377 g HM HF HHHH 341 368 268
323Z. hHOwWw HF HHHH357 384 284 339 i HCOM HF HH H H 385 412 312
367 ) HHF F HHHH 345 372 272 327 k HHCL F 1-1 HH H 361 388 288 343
1HHO G HHHHS377 404 304 359 MHHCL M HH HH 357 384 284 339 n

HHdO O HHHH373 400 300 355 O HHCO CF HHHHA411 438 338 393 p
HHCL COM HHHHA401 428 328 383 q HHC C N(M) HHHH 400 427 327
382 -162r HHC1 HF HH H 361 388 288 343 1-1 HC HOw HHH 373 400

300 355 t H giakblelst HnfethbdE BBthe 330hedi3 8 dipounidstdf e@mididOMe H H 373 400
300 355 v HHCO FFHHH- 406 306 361 wWHHOC FHFHH- 406 306 361

x HHC OVe HOWe HH 4Q3 4 0 385,y HH G, kHF H- 406 306 361 z
HHC OV HHOW H 430 BB5—a6 H I M F - 406 306 361 ab
HHO FHHHOGO - 42232307 ] ac #rvoer £ M .~ 418 318 373 ad H
C O FHHHH 395 432 Bp2 877" Yo L

2- Amino-5-chloro-phenyh-(4-fluoro-phenyl}-methanone (it

[0197] To p-fluorobenzoyl chloride (49.7 g, 314 mmol), heated to 120 °C, was added

p-chloroaniline (17.8 g, 139 mmol) over 10 min. The mixture was then heated to 180 °C and
ZnCl, (23.8 g, 174 mmol) was added over 10 min. The resulting mixiure was heated at 205
°C for 2 h. After cooling to 120 °C, 3N HCl (125 mL} was added cautiously and the mixture

was maintained at 120 °C for 1 h. The hot aqueous portion was then decanted and the

remaining residue was washed with hot 3N HCI (2 x 125 mL). The residue was poured onto
ice and extracted with CH,Cl, (3 x 100 mL). The combined organic portions were washed
with 3N HCI (2 x 50 mL), 5N NaOH (2 x 50 mL}) and H,O (3 x 50 mL} and were then dried
over Mg80,, filtered and concentrated in vacuo to provide 15 g (29%) of the N-[4-chloro-2-
(4-fluoro-benzoyl)-phenyl}-4-fluoro-benzamide as a dark yellow powder. To a flask
containing the acylated amino-benzophenone (6.7 g, 18 mmol) was added 1:1 conc.

HCl:AcOH (700 mL) and the resulting mixture was heated to 105 °C and stirred for 16 h.

The mixture was cooled to room temperature and concentrated in vacuo. The residue was
poured onto ice and extracted with CH,Cl, (3 x 100 mL). The combined organic portions

were washed with 5N NaOH (2 x 50 mL) and HLO (3 x 50 mL) and then dried over MgS0y,

filtered and evaporated in vacuo. The resulting residue was purified by column
chromatography (silica gel, 5 to 25% EtOAc/hexanes) and 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 NaQOH (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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ae HHHFHHHH- 354 254 309 of H
Hipr FHHHH369 - - - ah HH Ow F
M FHHHH385 412 312 367 aj HHC F39---ak HHCOM FH
HHF 403 430 330 385 al HHCO (id 1 H- 371 271 326 amHHJ (
rid 1) HHHF - 389 289 344 Exanple 8: Method | for the synthesis of
conpounds of formula iii (see Schenme 1). bl Rbl Rb%Rc2Rc4 H- N HBOC Rb2
NHBoc Rbl / OPPh3)2 Rb3 RR1 Ras R s Culul, Et2 Et2NH R/ R 1 CH2C 2 Rc2
Rc4 Rc3 R 3 2a - 2ak 3a - 3ak

{3-[4-Chl oro-2-(2,6-difluoro-benzoyl)-phenyl]-prop-2-ynyl]-carbamc acid
tert-butyl ester 3aa [02121

(5- Chl or o- 2-1i; 495 Bh@NY hved(ode: A1, | HRFR-ROSAYIrd e ARIDARO MRe ey rbstived, 14. 5
mol ), prop-2-ynyl-carbamc acid “tert- butyl ester (2.5 g, 16 mmmol),

PdCl 2( PPh3) 2vas@uafieg, by @ol@mn phroindtogmphyeilida)gkl, § © 2% §IOAG/Bexaras) 3ndwer e suspended
i n anhydr ou gﬁ% Q. INidmALbEogen for
30 min. Di e'?ﬁ %lzﬁcéﬁrém%%{tag%v{ggggéﬁa%%)ﬁzmtf&?&on &/‘gs stirred at room
t enper at ure MdH-16 h. The sol ution was concentrated in vacuo and the
resul ting residue purlfled by coI um chromat ography (silica gel, 0 to 15%
Et QAc/ hexandg) - hyloph8wyl ¢ hamone{ildie sol id, MS n12 = 406
(MrH) . - 163 {)02131 The |IIustrat|ve corrpounds of the forma . et forth
in Table 4, [ pr &parare; symderde {pf deseribedibare fprrompaend 1t myehy

Met hod L as ygesSédrddRekoplatadd Vére cédiaOL N3] 63adeld) MS m/z = 248 (M+H).

HM FHHHH 341 368 268 323 ag H
HHHH357 384 284 339 ai HH CO
FHHH
) HHH

Example 6: Method F for the synthesis of compounds of formula (i).

o 1
)(O)LNH 1) 1-8BuLi R®2 NH2
Hbl NH
RCS
Rbz ReS Hbs s
Rb3 [ 3: A
Re2
Rc‘a

2-Amino-5-chloro-phenyl)-(2,6-difluoro-phenyl)-methanone (laa).

[0200] 4-Chloro-N-Boc-aniline (3.4 g, 15 mmol) was dissolved in dry inhibitor-free
THEF (40 mL) under argon and cooled to -78 °C. t-BuLi (1.7 M in pentane, 20 mL, 34 mmol) |
was cooled in a dry ice / acetone bath and added to the Boc-aniline solution, via a cannula,
over 20 min. The yellow solution was stirred at -78 °C for 30 min, warmed to -30 °C for an
additional 2.5 h, and then cooled to -78 °C. 2,6-Diflucrobenzoyl 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 chioride solution over 30 min. The solution was stirred
for an additional 20 min before quenching with 1N 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,CI, {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 NaHCQ, The organic portion was washed with a saturated aqueous NaHCO,
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Exanple 9: Method j for the synthesis of conpounds of fornmula iii (see
Schene 1). RbRbi 1) S02C2 Rbi NHBCc 2) MeNHOVe Rb2 RMe / | O" H 3)
H=---/ HBoc R Rol N PdCl2(PPh3)2 Rtz | W Cul, Et2NH CH2CI2 Rc3 L' 3al -
3am 4) Rei / N1 Rc2 Ra Rc3 tert-Butyl :

3- (4-chl oro- 2- pi col i noyl phenyl ) prop-2-ynyl carbamate (3al) [02141

5- Chl or o- 2-i odobenzoic acid (2.8 g, 10 mmpl) was taken up in dry nethyl ene
chloride (80 nL) 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 w thout further purification. The

5- chl or 0- 2- isaahe AEQver I, Iaf@ cdndh B ko dri@Ss ih k@B tditovilld) gtHryitaRdly)y | ene
chloride (50 nL) and NO-di net hyl hydroxyl am ne hydrochloride (1.1 g, 11
nmml ) was ada‘bwgml"ﬁe%?@ﬂﬁ)e was cooled to 0 C, and pyridine (2.4 g, 30
nmol ) was added. The mxture was aIIovved to warmto roomtenperature, stir
for 12 h, ; ) ke fivi ne (20 nl). The organic
phase was separ ated and the wat er phase was extracted with neth Iene

chl ori de (206010 ni) Inanennersipilas ditheirdgeenbed aBterfarcempoyisiaa drGhiaro-i

anhydr ous Mg§Ohhilidelahd £5-861ua3%eRARBIALE Ferk BonVekSdk0 1v (182 yleRSME HE: Jvm
purified using flash chromatography on silica gel (50 g) using nethyl ene
chloride as ¥Fdent to_provide 5-chl oro-2-iodo- N-net hoxy- N-net hyl benzani de

(3.1 g, 95% M5 nlz [02151 The Weinreb amde (3.1 g, 9.5
mol ) and pKbpndnop fo-phenyl)-methanone (Aw)

foz202] - Ina manner similar to that described above for compound 1aa, 4-Chioro-N-

Boc-aniline and 2,4-difluoro-benzoyl chloride were converted to 1w (20% yield) MS m/z = 268
(M+H).

(2-Amino-5-chloro-phenyl)-(2,5-diflucro-phenyl}-methanone (1y)

[0203] In a manner similar to that described above for compound 1aa, 4-Chloro-N-
Boc-aniline and 2,4-difluoro-benzoyl chloride were converted to 1y (10% yield) MS m/z = 268

(M+H).

{2-Amino-5-chloro-phenyl)-(2-chlorg-6-fluoro-phenyl)-methanone (lab}

[0204] In a manner similar to that described above for compound 1aa, 4-Chloro-N-
Boc-aniline and 2-chloro-6-fluoro-benzoyl chloride were converted to 1ab (42% yield) MS m/z

=284 (M+H).

(2-amino-5-chlorophenvl)-(2-(trifluoromethyl)phenyl)methanone (lo)

{0205] In a manner similar to that described above for compound laa, 4-Chloro-N-

Boc-aniline and 2-(trifluoromethyl)benzoyl chloride were converted to 1o (% yield) MS m/z =
(M+H).
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butyl ester (2.9 g, 19 mmol) were coupled according to method H to provide
3-(4-chloro-2- (nmethoxy(nethyl)carbanoyl) phenyl) prop-2-ynyl carbam c acid
tert-butyl ester (2.7 g, 80%9, M5 mz = 353 (MtH). To this product,

di ssolved in dry THE (40 nL) and cooled to -78 C, -164 was added lithiated
pyridi ne, prepared from 2-bronopyridine (4.2 g, 26.6 nmmol) and n-
butyllithium(14.3 nL of 1.6 Msolution in hexanes, 22.8 mmol) in dry TI-IF
(40 nmL) under argon atnosphere at -78 C. The resulting m xture was
gradually warnmed to -40 C over 1 h and then quenched with brine (20 nli).
After warm ng-to roomtenperature, the mxture was extracted wth ethyl
acetate (3 x 20 nL). The organic extracts were dried with MgSO,, filtered
and evapor atggmpilhe NGhhUS VPR etRb HithAHe 45 iHAGs b BSipoddis 6PRERGR ARy ON
silica gel (10]6 0) uwsheag et hyl ene chloride to 10% et hyl acetate in

met hyl ene chloride as eluent to give 3al(2.14 g, 76%: Ms mz = 371 (MtH).
tert-Butyl 3-(4-chloro-2-(3-fluoropie®tichoyl ) phenyl) prop-2-ynyl car banat e
(3am [02161 In a nmanner swmmlar to %?Nozdescriabed above for conpound 3al,
3-(4-chloro-2- (methoxy@fig F pr op- 2- ynyl carbam ¢ aci d
tert-butyl ester and 2-Rfk
yield): M5 mz = 389 (MtH)aa
formula 3, set forth in Tab a simlar manner to that
illustrated by Method J, & dgs®tib@fi@bove fer” YOMounds 3al and 3am
Exanpl e 10: Method K and MetHod L foOmsdshe synthests of conpounds of formula
iv (see Schene 1). Rbl 1) {4gg¥ RP 0 Rb2 NHBaa-BalH RU CH2CI 2, 0 C Rb3 O
2) EEBNRb I -N Rc ( RCS éHpOp Rcl RCS Rcz Ron or Rc2 ca Ro3 1) 2.5 M HCI

R~ R 3a - 3am H20O dioxane 4a - 4am 20-65C 2) CH2Cl2 NaHCO3
(5-Chloro-2-iodo-phenyl)-(2 6-difluoro-phenyl)-methanone {2aa)

[0206) Method G: (2-Amino-5-chloro-phenyl)-(2,6-difluoro-phenyl}-methanone
(1aa) (2.6 g, 9.7 mmol) was dissolved in acetic acid (10 mL) and concentrated HCI (4 mL) and
the solution was cooled to 0 °C. A solution of NaN(_)2 (0.7 g, 10.7 mmol} in FLO (6 mL) was
added dropwise so as to maintain a temperature of between 0-5 °C. Following this addition,
the reaction mixture was stirred at ¢ °C for 30 min. Cold EtOAc (20 mL) was added
dropwise and the solution was stirred for 20 min. Iodine (1.5 g, 5.8 mmol) and potassium
iodide (1.9 g, 11.6 mmol) in H,O (10 mL) were added dropwise and the mixture was
warmed to room temperature and stirred for 1 h. The reaction mixture was diluted with
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 NaHCQ, solution (3 x 50 mL}), O (2 x
50 mL), dried over Na,50,, 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 MeQH (20 mL) and acidified
with concentrated HCIL. The solution was diluted with FLO (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-iedo-benzoic acid (0.5 g, 1.4 mmol) in MeOH (6 mL)
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8- Chl oro- 1- (2-f | uor o- phenyl ) - 3, 4- di hydr o- benzo[ c] azepi n-5-one (4k) [02181
Met hod K: A solution of (3-[4-chloro-2-(2-fluoro-benzoyl)-phenyl|-prop-2-
ynyl]-carbamc acid tert-butyl ester (9.2 g, 23 nmol) in CHd z. (100 nL)
containing formc acid (9.18 nL) was cooled to O C. Mercury(ll) sul phate
(2.1 g, 7.1 mol) was added and the reaction stirred for 2 hat 0 C. The
m xture was diluted wwth H20 (20 nL) and NHACH (20 nl). The organi c phase
was col |l ected and the agueous phase was extracted with EtOAc (3 x -165 100
mL). The conbined organic portions were washed with 1%, dried over MySO4,
filtered and the solvents evaporated in vacuo to afford

[ 3-[4-chl oro-2-(2-fluorobenzoyl) - phenyl ]-3- oxopropyl]-carbam c acid
tert-butyl €shhingcShcththaR@a%CI AB0 ALY WbnSRldl 6l micidvrase FRAKOEGONS) Br 9, 22
mrol ) was dissolved in HCl (4N in di oxane, 185 n16%{ Ed 2“755 Sed at, .- oom

t enper at ur e PN a3 G fre PRAEREHRBS NRAL EREHCR tﬁig LP&g PR PAE The
resi due was sdiicEphved 383 MsHIC12 (250 nL) and dii sopropyl et hyl am ne am ne
(18 nmL.) was added. The solution was stirred at roomtenperature for 2 h.

The sol uti oq_gg@ﬁog_/ﬁgg&g&ggﬂi_ﬁny@@&g %El Lhe gﬁsi due purified by colum
chr omat ography (sifTica gel, 0 0 c/héxanes) to provide 4k (2.9 g,

46%) as a haxosn sol nga Mnret Gmitar28fhay dMidriped eﬁro@”fbﬂd’oﬁrpﬂ)w(c@i, 2m was

6-di fl uor o- phenyl,) -.3,4-di 0-,be azepi n-5-one (4aa) [0219] Method L:
A sol ution 5?""?%9%%?&?"3}%%%@(’2'e%,ﬁ%[]ﬁjﬂbr o- benzoyl ) - phenyl | - pr op-

2-ynyl)-carbam c acid tert-hutyl ester {5.6 g, 15 mmol) was dissolved in
di oxane (20@(#Finorobenepyli-4-iodohenzoicagid mefhyl estes (A ded and t he sol ution was

stirred at tenperature for 14 .h . and {h Q ’ . The

sol ution vvaé&gépl ut ed‘fnvf/li ’f‘ﬁmﬁ—ﬁﬂazrjf? Elﬁtodesr'ﬁr_'gecfaar?gpﬁé’tfé%?o%aﬂ{sﬁ 2§?dw ed until the
sol uti on pHcwastehmaid6Q7oyidid) Mimz=PheMHXt ure was allowed to stir for 2 h.
The organic portion was separated and the agueous portion was extracted
with d-L Cay06Biftorcb@Boyil-d-ioddiazdiaid 1 it portions were washed with
H20 (3 x 50 nL), dried over Na2SO4, filtered and evaporated in vacuo to
provi de 4aal@a0l2 g, I0O9YnRGimglar tethgGsetivadgbove PpORRPLWHRS 2pi Wagst rat i ve
conpounds  of.f.Qffdha ds% S8k M9k AAptabl e 4, were prepared in a simlar
manner to that illustrated by Method K and Method L, as described above for
conpounds 4lp2annd 4aaThdxadiatiee chinpolviels hixtle fthaln 2 tshidorgtyiniThids ¢ bel®f, weonpounds

%L 3t Pe_ i;)l‘ g%:g?%ar_\éﬁg > gste BE h%rrlrzﬁ"er 1‘3 that ipu%%atgg !)y I@etﬁgg G %pi/lelgoa H%scl‘ib% 2NCH( Owe) 2

above for compounds 2aa and 2i.

Table 4. Iustrative Examples of Compounds of Formulae 1-5
1-5 Substituent Mass Spectra (M+H)
Rbl sz RI:-3 Rg:l Rcz Rcs Rc4 Rr.'i 2 3 4 5
[ 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 11 H H 357 JB4 284 339
i | H | come H F H H H H 385 412 312 367
j I H F F H H H H 345 372 272 327
k H H Cl F H H H H 361 388 288 343
1 | H H 1 Cl H H H H 377 44 304 359
m| H H Cl Me H H H H 357 84 284 339
n H H Cl OMe H H H H 373 400 300 355
o H H Ci CF, H H H H 411 438 338 393
p | H H al COMe H H H H 401 428 328 383
q H H Cl CHN(Me), H H H H 400 427 327 382
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Rcs Rc2 Rc2 Rc4 Rc3 Rc4 Rc3 4a - 4amb5a - Sam - 166

8- Chl or 0- 4- di net hyl am nonet hyl ene- 1- (2

6- di fl uor o- phenyl ) - 3, 4-di hydr o- benzo[ cl azepi n-5- one (5aa) [0221]
8- Chl oro-1- (2, 6-di fl uoro-phenyl ) -3, 4-di hydr o- benzo[ cl azepi n-5-one (4aa)
(4.2 g, 15 mmol) was dissolved in toluene (100 nL) and

N, N- di net hyl f or mam de di nethyl acetal (19 nlL) and heated at 80 C for 2 h.
The solution was evaporated in vacuo and the resulting residue was
purified by colum chromatography (silica gel, 0-to 75% Et OAc/ hexanes) to
afford 5aa (2.6 g, 78% as a pale brown solid M5s mz = 361 (MrH). [0222]
The illustrative conpounds of formula 5, set forth in Table 4, were .
prepared in a [Stmd ar ungnner [to d hal « I[Tusf rated pyssiVef hed [M2ssag cesdri bed
above for baa. anplenl?Z: derepanati pomedf HAY W |OR Hetrer pany || Guwani dsngs by
Met hods N, O or[ P{a MewodNat (75 Methade | M2Nor HNet MetdeodP N | N2
N- (3, 4- Di net hoxy= phehyh) -lguanifdi ne [D223pmMetthqgdi N 30 @ 44 glorseus| yssstli rred
solution of 3,4-dijmethexyardlilne F(15. F .5 D.H |nBl) i-n EtGH |(66 ni)satl 0 C
was added nitrijcvacli d £69%<9,0 M., DM |nbdl) "dnopbw se e o 1785 qn 36if
cyanam de (4.6 jgx 011 #oll) 9n|HANYe( 8l 8" nPYe wds latided®and $hel ¥l Ut i*Bn lwas
heated at refl dxfdt]3rh | e n By hdn ldil it ed i Pn e 120w ),
chilled to 4 C dthllHas Lodd gol dan e Aes werdeotfectdqnd dni ed
in vacuo to prd N--35 phefy=ttan i
salt (14.7 g, 573 z}vs 2= 96— (i H“J Nd }Huioﬁgo U e
Met hod 0: To a mpxtptegofT SgamngpyrT e (010w L08R )| Lx3-[bis(tlert -
but oxycar bonyl )24 EI My =[2=F MifopSeUdow €an (40 [gu L3-8 e )] amd [EGaN|( 15
m.) in CH2CLl2 [GIPG pLh Waseadded nefcurie [CH orude 4.0 g {148 [mmml)|. The
resulting m xtJre|wab stilrred] urder] & ni&rjogen atposphere at rodm -
tenperature forlaA$ sh| dur|i &g Whi ¢h tl ve |afidense Wh) t3¥ prieciipi®Patie 3#orined.
The m xture waq # || It pred |tdhpatigh FCel | tie(r¥y, | and washed wi4h [EtsRO| Fée

i

@
3
R

npt o
 J AU 1| LA A" ||U/\y

af { H H CH, F H H H F 359 -

ak | H H COMe F H H H F 403 430 330 385

al | H H Cl N H H H H 371 271 326
(pyridyl)

am | H H Cl N H H H F - 389 285 344
(pyridyl}

Example 8:  Method I for the synthesis of compounds of formula iii (see Scheme 1).

NHBoe

PdCls(PPhy)s
Cul, Et;NH
CHGCly

Z2a - 2ak

{344-Chloro-2-(2,6-difluoro-benzoyl)-phenyli-prop-2-ynyli-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(DI (0.2 g, 0.9 munol) 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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conbined filtrates were evaporated to dryness in vacuo and the resulting
white solid purified by colum chromatography (silica gel, 15%

Et OAc/ 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 nlL) was added HC
(4N in dioxane, 60 mml). The resulting solution was refluxed for 16 h,
-167 cooled to roomtenperature and triturated with Et10 to provide the
N-pyridin-3-yl - guani dine as the hydrochloride salt (1.2 g, 74% MsS niz =
173 (M+H). t-Butyl guani di nobenzoate, HCl salt [02251 Method P: To a
solution of t-butyl 4-am nobenzoate (2.0 g, 10.3 mml) in CH2A 2 (20 nl)
was added 1, 3- bi s(benzyl oxycar bonyl) - 2-net hyl - 2-t hi opseudourea (5.6 g,

15.5 mol ), {@13N (5. Ohedlust@6vanepippundanithevormaulp p.cetdoitonlade ¢ vem7 g, 12.

mol ). The r?%Qlea%shmlai%hﬁer\é@éaﬁﬁdsﬁgt@@bw@&su O dedtbibéOpVd BPeEr at ure. The
reaction mxtdre was filtered through Celite(r), and the filtrates were
concent r at edoFPPWrdEHd- and purified by colum chromatography (1:1

CH2Cl 2/ hexanes to 100% CH2Cl 2, and then 10% Et OAc/ CH2CI 2) to provide
tert-butyl 4x{mpldohi sfddends\forahysyathegnyf cpgpeunidd phividvdniibatecbi@ngly, 75% . To
a pressure bottle was charged 20% pal | adi um hydr oxi de on carbon (2 @)
folloned by a solutiop §F' t-butylse, RV
4- (2, 3bi s(benzyl oxycar® 5guamml&men)|eben26
(80 nmL). The mixture wa £9 r ed—urder—shydr g

. . -R
tenperature overnight. Thesrsol wiion waesdil tgere

NHBoc

g, 7.7 mol) in EtOAc
50 psi at room

through Celite(r) and the
filtrate evaporated in vacuo to proyyde t-but ) guani di nobenzoate (1.8 g,
100% . To the guanidine (855 ng, 3duEswol) inA® { ¢ (50 nL) was add 2M HC1
in Et20 (1.9 nL, 3.8 mM. The sol G'fen was concéhtrated and the
precipitate was collected by filtratiion, washgg wiLfh Et20 and dried in
vacuo to yield (840 ny, 85% of4 A | salt. Exanple 13: Method Q Method
Rand Method S for the synthesis of., wunds of formula (p. & NH Rb2R61
NMe2 Rbt N N HN R6 Rb3 | -N H2N NHgbs B Method Q R or S B

.9

tert-Butyl 3-(4-chloro-2-picolinoylphenyl)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 temperafure and
evaporated in vacuo. The residue was azeotroped with toluene (2 x 10 mL) and used
without further purification. The 5-chloro-2-iodobenzoy! chleride (10 mmol) was taken up
in dry methylene chloride (50 mL) and N,O-dimethylhydroxylamine hydrochloride (1.1 g, 11
mmol} was added. The mixture was cooled fo 0 °C, and pyridine (2.4 g, 30 mmol) was
added. The mixture was allowed to warm to roorn temperature, stir for 12 h, and was then
quenched with saturated brine (20 mL). The organic phase was separated and the waler
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 chioride 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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4-19-Chl oro-7-(2-fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5- el azepi n-2-yl am nol

-benzoic acid 1-52 [02261 Method : A sol ution of

8- chl or o- 4- di et hyl am nomet hyl ene- 1- (2-f | uoro-

phenyl ) - 3, 4- di-hydr o- benzo[ cl azepi n-5-one (5k) (0.22 g, 0.64 mmol),

4- guani di no-benzoic - 168 acid hydrochloride (0.15 g, 0.70 mol ) and

dii sopropylethylamne (i-Pr2EtN) (0.23 nL, 1-32 mmol) in DVF (2.5 nL) was

submitted to mcrowave irradiation (300 W for 300 sec at 250 C. The

m xture was cool ed and then poured into H2O (100 niL). Wile stirring, 1N

HCI was added dropwise to pH = 3 followed by EtCAc (50 nL). The resulting

precipitate was collected by filtration and dried under vacuumto yield

1-52 as a t aphs@ddddittifediPridine pffared b PorbibSiriainé ({2, 26.6 mmol) and n- _

et (1o e e R e B ol ahe? 28 h AR o U R un 0§21 ©

8- Chl or 0- 4- dirgratabydspirerare MSCQyTTe neulling DjxGureivhi gradiallpivemeld)o 30 ¥z over 1 h

di hydr o- benzo azepin-.5-. e - i.di.no-benzoic

aci o bydr oght SR G tRat QOB he e f Rk dper A QANENEE POEEE

mol ) in Et GHseBcted jvith eibplecataé (3un28 chLj. dFhe drgahic efrrets mesetdniedwith d1g86pl ed and

then poured into 1-120 (4 ). \Waile..stirring, dropw se

to pH = 3. I?tltﬁf&% ar(%ff Oﬁ%‘g&;é%m%l en & H%fclf%auﬁﬁlgtf lﬁ% dléor%‘lag%agﬂﬁ%lrsﬁ %gﬁgwas

washed wi t h (2002Dus{r netihidre pigridede 108ethy) agetaign Shvig e ayfiveat @ diveo

dryness in \égﬁy_g;g‘}gyg,Mgg{/gggylvmgfg_uspended in CH ,Cl2 and filtered. The

solids were issolved in EtOAc, filtered through silica gel, concentrated

to dryness i+ Baeisq4-aierodr(B-Gdoropiaiasylphsiyl)flobQ-wivledrbanistélBam)as a white solid

(1.4 g, 429% . [02281 :

4-[ 9- Chl or 01®1€]2, 6- dilf 4 merrer gindaryd thatslekdiberzabped foyompodun] 341, B{dedhlaeepi n- 2-

yl am no] - be | i 5. ; X . tion of
g@&h@ﬁﬁ%@éﬁ%ﬁ@)?ﬁ#ﬁﬁt 2 lgﬁér i0 acASr - BEPR kL £43-p3@hd!

et hanol (8. _ dand the mxture was heated to 50 C
An aqueous Rdloprogpiiding wiie congrrieha s PRy dniS mitrd &t M3Hh target sol ution pH
of 11.6. Additi onal ter was added to total of. 4. 2 /g of free acid.
The resul t at1d urryﬁ%@“ﬂ@ﬂ%ﬁ"‘?%@@oﬁﬂ%ﬁ?ﬂn?lﬁéﬂsﬁﬁfﬁrﬁflf‘&f‘lg%%g‘zm mai nt ai ni ng
a sol uti on tpaipped at AHimeilenabier TOth4E.illudkated ket Mathod ], 60deddibed gbove 24 g) was
added, and tmheougglﬁj)in% ,gooled to 65 C. Seed crystals of the sodium salt
of 1-135 (7RG, U 0TAA0T) were added as a slurry in 10% (wt) sol ution
of 75:25 ethanol: water. The m xture was nmintained at 65 C for one hour,
and t hen wadxaeRle by Mstimgd KoandMethodl: for e synthesig i gpmpognds offormulajivisee 5 g
addi tion of ethanol f#eP21y 5 98 nl) was performed. The nixture was
cooled to 0 C at arate of 12 C houp,,@and then held gt 0 C for one hour.
The resultant thick, &'~y HOOH A
CH,Clp, 0°C
2}E23N2 *
CH4Clo

———————
or

1}2.5 MHCI
Ho0O, dioxane
20-65°C

2) CHoClp
NaHCO,

8-Chloro-1-(2-fluoro-phenyl)-3 4-dihydro-benzofclazepin-5-one (4k)

[0218] Method K: A solution of {3-[4-chloro-2-(2-flucro-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 FLO (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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slurry was filtered, and the wet filter cake was rinsed with cold ethanol
(5.52 g, 7 nm) to afford a 72% yvyield of the sodiumsalt of 1-135, as a
hydrate. - 169 2-[9-Chloro-7-(2 6-difluoro-phenyl)-5H benzo[c]pyri m do[ 4
5- el azepi n- 2-yl am no] - oxazol e- 5-carboxylic acid (1-364) [0229] Method S:
8- Chl or 0- 4- di net hyl am nonet hyl ene- 1- (2, 6-di fl uor ophenyl ) - 3, 4-

di hydr obenzo[ cl azepi n-5-one (5aa) (3.6 g, 10 mmol ), guani di ne hydrochl ori de
(1.06 g, 11 mol), potassium carbonate (4.6 g, 33 nmol), and ethanol (100
m.) were conbined in a 100- nL round-bottoned flask and stirred at refl ux
for 3 hours. The reaction m xture was poured into 500 nL water with
stirring. The m xture was extracted with ethyl acetate (4 x 200 nlL). The
organi ¢ ext ngehs). Wt SnbRERbideHe pdRHRE A reWrdsRedSA 118, diiiidi o8k Mgy, Hitdned
filtered, and evaporated to | eave a brown solid.” The solid was_stirred

wi th di et hylanétheelventsievansrasedl in vagya ipaéfors [3-H-dloret 2-Ausekeneylspheriracuo to
provide 9-c Qkﬂfrﬁi V-chafiic didl LeHQ:ru%fl a8 8Ylg)ko5%ths a brown solid. This material (8.9 g,

benzo[ c] pyrim do[ 4, 5-e] azepi n-2-yl amne (3.16 g..89% as.a |light. brown
solid MB m Z2Dmegpas Mgﬁfﬁ Bﬁ*ﬁ%@%ﬂ@""@% b“(sd‘,‘ﬂ’%‘.“g“’ﬁﬁ%% F?”?"“a FBEEHES Bane (7.7
?, 28. ;5 rrrmgb nﬁrﬁqmplﬁﬂut(oh)ﬂaj; ehh elaporhitdd th \gcuo5TﬁT m&) e)wasd[syor!:jeeltiﬂi ah;tﬂ;d of uran

40 m.), and isoanyl nitrite (2.0 g, 16.8 nmo onbined in a
r ound- bot t o8 %fsdléj“é‘??d°?§’f€i”}y§a€8“ed%“ﬁ’eeq”f % S tadcie\gﬁ fgﬁer éoquﬂréwﬁsaﬁhﬁe% Bt pl e
sol uti on wasodOeheetatuee it The sgh@toatwas evapmrdtet ireractaaad tifegesidd ptudfieg
separatory funnel .c i_ni . { . ; 0Onm).
The organicgwgﬂnga%%g%§%§#§%3%§ggﬁﬁt{ﬁ%qgghggﬁggT§§g¥hmg%ﬁgg?gﬁ%%gd wth
et hyl acet ateafrog0seid)MS Mhe=FBPAnHE extracts were comnbi ned, washed with
ammoni um hydr oxi de (3%, saturated amoni um chloride, and saturated
sal i ne, and gtdneino-tH7 sedifl{dNe BmE)-3 4 Hitvti erledzof AazdpicGoneenrtd at ed to | eave a dark
oil. Purification by colum chromatography (silica gel, CHCl2 to 10%
et hyl acet afl®@19ln CH2Mefhpd Lafsolutegpf {3-[4-chloro-2-(2,6-difluoro-benzoyl)-phenyl]-prop-
9-Chl oro-7- @.én?r-girﬁahu&{cfert&lagﬁwi b5l 2005 ol @AZaLG B inl diixaa] (do05n1g] azepi ne
as a pale |1ow solid (1.3% 509 mz = 4%§B%NMgb. %?230] A4glxture of
9- Chl or o- 7- P FE &9} ROPD s adire pod the seliasywas gl EPBYFTRE BT84 8] azepi ne
(200 g, 0. 43 iKERAke *Clohyh. BrabufiR0xa20hed &ith @HUXyiEehE) and RACD, was 0. 52
mol ), tris(dibenzylideneacetone)di pal | adi un(0) Pd2édbg)%%,§9%g ng, 0.034
mmol ), Xant prsd upBGhaglutign pEwagbasicfo HpuHidEle S REpBE 2¢FES 'Y 16286 mmol ) |
and degassefpe §; :ixﬁ“% ¥HONEY B s R bh@ the hQueBhSHR AR bXtfaadl dtth arL,(13@QW for 20
m nutes at 145 %. he nixt%%e was coo?%gh?% roon1tenperaturggaﬁg t hen
evapor at ed 1@ tiga¥ee qmbinehergant padtians iwete waghest ity B (@4 ShpLe dtiqgrayer

chr omat ogr aphy ($iLi.¢a del . SHRAL2 5.0, SO%ELS Y, 16 REs oh b SRR,

(0220} The illustrative compounds of formula 4, set forth in Table 4, were prepared

in a similar manner to that illustrated by Method K and Method L, as described above for

compounds 4k and 4aa.

Example 11: Method M for the synthesis of compounds of the formula v (see Scheme 1).

Me;NCH{OMe)z
__..+
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9- Chl oro-7-(2, 6-di fl uoro-phenyl ) -5H benzo[ cl pyri m do[ 4, 5- e] azepi n- 2-yl am
oxazol e-5-carboxylic acid ethyl ester as a yell ow powder (103ng, 48%
mz = 496 (M+H).
9- ChI oro-7-(2, 6-difluoro-phenyl)-5H benzo[cl pyri m do[ 4, 5-e] azepi n-2-yl am
ino]- oxazol e-5-carboxylic acid ethyl ester (91 ng, 0.18 mmol ), nethanol (1
m.), tetrahydrofuran - 170 (3 nlL), and INLIiCH (3.7 nL, 3.7 mmol) were
stirred at roomtenperature for 3 hours. Water (50 nmL) was added with
stirring, and-the resulting clear yellow solution was acidified by slowy
adding IN HO . A yellow precipi tate formed. Diet hyI et her (10 rrL) was added
and the preg-oi i 1 chehy2. 6+ e o hedlo- AZEpE di et hyl
et her and thﬁB(Saer ed in vacuo to y| eld 1-364 as a yeI | ow powder (78 ny,
93% vyield) M5 nliz 468 (MtH) . le 14: Method T for the synthesis of
conpounds ofl0Rsk mul as(@yorot(@ﬁiié enyRy4-diydronperzalrlprmrimee AV (N it Rbz
Rb2 TBTU b:?g SmMOI? BQQilSSNVg iR udRe EOM ﬁdN N-dimeth lformarmde dimethyl acetal
14-[9- Chl oro- 7- (2-11 uoro- Ehenyl 5H-benzo [cjgyrim g&n 5- eI zepi no 2-yl am no]

-phenyl 1 - (419 kg heyrdperhLitee 2t Jhy secRaoare e the'tesaiting
1- Met hyl - pi pedidiwae phrlied By mlumﬂdaomzmgm;)hy\ml&agddﬂd 7596E@ﬁs:¢hax’ames)no of 1-52

.(0' 1 g, O'm?a)ffg;@ﬁaeezlé§g%]/;bjas( a?e%r&&m ohg 26)363’?1@9?1%'[ 3N (0.06 ni, 0.4 mmol e)

in DVF (5 PWas. ai 1 st or 30 mn and then

diluted w tg oo tN NaGh, ﬁiﬁ%a%gmﬂ{ﬁgumﬁb%ﬁn&é&’ sakarmlmﬁol@i QRR frefRRAL | ON Was

separated, dri ed over nd concentrated i vacuo. The resulting

resi due was ipapimflargepnger f@&auwﬁéﬁﬁéﬁ%ﬂegﬁﬁ%ﬁﬁde@ﬁwq Fhoveor Saa.
CH2Cl 2: MeOH: NH, OH, 94:5:1) to yield 1-9 (0.07 g, 47%. Exanple 15: Method U
for the syntExaspls 10T PedpajadomolSArgf orfHzteranng Gubhidir@s bOMRROEKN, @bk {.r S H NH H

H- Rbl N1) TFFH b2 R N
- Method N, @
@ Method O

H.N or HN
2 3
Method P HN'}_ NHz

N-(3,4-Dimethoxy-phenyl)-guanidine

{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 FL,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%) M5 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 CFLCl,
{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 colurnn 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 HCl (4N in dioxane, 60 mmol). The resulting solution was refluxed for 16 h,
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SMe Rb HZN ~NH Rb Re' -N R¥%e Reg a Res 2) HNRhRK Rc2 / c4 Rca Rc4 Reg -
171

4-f9-Chl or o- 7- (2, 6-di f | uor o- phenyl ) - 5H benzo] c] pyrlmdo[4 5-el azepi n-2-yl am
i nol -N-[ (3- di nethylam no-pyrrolidin-21-yl)-imno-nethyl]-benzam de (1-237)
[0232] A m xture of 1-135 (4.8 g, 10 mmol) and DMF (100 nL) was stirred and
fluoro- N,N, N, N -tetranethyl for mam di ni um hexaf | uorophosphate (2.9 g, 11
nmol ) was added in one portion, followed by diisopropyl et hylam ne (3. 9g,

30 nmmol ). The mixture was stirred at roomtenperature for 10 m nutes.

2- Met hyl - 2-t hiropseudourea sulfate (3.2g, 11 mmol) was then added as a
solid and the reaction mxture was stirred at room tenperature overnight.

The react i on. ¥R Ib@RehPekaiuh HidSRli08 #iBOS, Ero@ﬂd tHehepafdin-yi t
precipitate was collected by filtrati on d with water, and dried in

vacuo to yi eﬁvamimfastt‘@hB@FHCB'PBdeﬁﬂw?@Wf)l%ﬁéz 173 (M+HD.

phenyl) - 5H benzo[ c] pyr| m do[4 5- e] azepi n-2-yl am no] - benzoyl )-2-methyl -isoth
i ourea as a t-Bugll euay be f1¢8 81 g, 100%) Ms iz 549 (M+H). [0233] A
solution of the benzo | - me h i sot hi our ea (250 ngy, O.

3- di et hyl arifPR8byr r ol (f)éssﬂ’ghon@fsbwl&rafmnqbﬁwzeftﬁ%%ﬁ%n{nsbﬂhg 0.5
mol )3 and él-gt}l@la?nl_() 335 dHadd mﬁls@Eﬂzszfo?ﬂaﬁgnﬂ)%&%ylfz%ogseb&&'ﬁé (5. d. Ee

vol atiles wer€ then renmoved i'n vacud brown residue was purified by
col um chr oré&b ognapBoN (5inhl, é@mgel),,and%emli\mrldﬂ 3. FsOR4OMB ). The sadhion NHB in
MeOH CH2C12) to mz = 615
(M+H) . Exa nf“ i‘ywa%ﬁgtr%i O?vgﬁgart?? g es?}%xé%ééoﬂn%%ﬁ%éﬁm ormula (A
NH ~CN eNthm@ung?e@teﬂMrM the filiRiyos vRise cqqy@maﬁemafaﬂm\and RiyBfied byjcglympNRhRk Rb T

R1 RScs %ﬁéomaBnghﬁ].‘} @E&z/_hexanes to 100% CH,CL,, and then 10% EtOAc/ CH,CL) to
provide tert-butyl 4-(2,3-bis(benzyloxycarbonyl)guanidino)benzoate (3.9 g, 75%). Toa

pressure bottle was charged 20% palladium hydroxide on carbon (2 g) followed by a
solution of t-butyl 4-(2,3bis(benzyloxycarbonyl)guanidine)benzoate (3.9 g, 7.7 mmol) in
EtOAc (80 mL). The mixture was stirred under hydrogen at 50 psi at room temperature
overnight. The solution was filtered through Celite® and the filtrate evaporated in vacuo to
provide t-butyl guanidinobenzoate (1.8 g, 100%). To the guanidine (855 mg, 3.6 mmol) in
EtOAc (50 mL) was add 2M HCl in Et,O (1.9 mL, 3.8 mM). The solution was concentrated

and the precipitate was collected by filtration, washed with Et,0 and dried in vacuo to yield
(840 mg, 85%) of the HCl salt.

Example 13: Method Q, Method R and Method S for the synthesis of compeunds of
formula (D).

HQNANH
—— -
Method Q, R, or S

4-{9-Chioro-7-(2-fluoro-phenyl)-5H-benzolc]pyrimido[4.5-elazepin-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]Jazepin-5-one (5k) (0.22 g, 0.64 mmol), 4-guanidino-benzoic
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[9-Chl oro-7-(2, 6-di fluoro-pheny)-5Hbenzo[c] pyri mdo[ 4, 5-el azepin-2-yl]-4-f
(3, 5-di nethyl - piperazin-1-yl)-imno-nethyl]-phenyl]-amne (1-251 ) [02341
Anhydrous HCl gas was added to a stirred suspension of 1-236 (1.9g, 4.4
mmol) in absolute ethanol (75 nL) at 0 C until a honbgeneous sol ution
resulted. The solution was allowed to warmto roomtenperature and sit for
three days. Diethyl ether (100 nL) 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 - 172

benzo[ c] pyri nrdo[ 4, 5- e] azepi n- 2-yl am no] - benzi m di c acid et hyl ester HC
salt as a bright vyellow powder (2.4 g, 94% Ms mz 504 (M+H). [02351 A
m xture of tjpg h?@llawlorhﬁ WIS? @dﬁirﬁn&lﬂ-ﬂ'@ cnfg)prcgbyﬂeﬁ‘lymlle)(x-l’r EtN) (0.23 mL, 1.32

2, 6-di met hyl pi perazi ne ( ml ), and absol ut ethanolé%l m.) was
subnitted tonmef wBEGa Ml wa%ﬁuhw%ﬂ QGG Hrdistian (ROANER30tec 30 C. The

reaction solegt *r%%&&mb@aiénemeh Qme&ﬁl ca@wmaml@mm\gymmed into a
stirring saline solution (10 nL). The resu preci pitate was collected

and purifi edvasyddedidgenisehe pias Sglowphby E@AHE@&I The repubingprefipiRte 3y,

MeOH/ 97. 75% Liidefch By kilraroradl MEHUQHG20% VROl yTeld B8HCHBGIud 01y @F%d). 1-251 as a
pal e yell ow solid (30 ny, 30@@ Exanple 1;' Met hod Wfor the synthesis of

conpounds of, | : ne R N): ) saolee RN R Rea
| . N2) Oo0=H PRCEERROT R R4 RS R
4- Met hyl - pi per -1-carboxylic acid

(4-[9-chl or gué7( 2, 6- diditdd® B-0MRAYHneTtHaminomethylene-1-(2,6-difluoro-phenyl)-3,4-
benzo[ c] pyri m g o[—bAénZSO[Sngggp!oge (Z'Saex (Zang], 9?1nn?ohje£gua]mda o—benzogc {8 0)

hydrochloride (1.7 g, 7.8 mmol) and K,CO; - 1.5 H;O (2.6 g, 15.6 mmol) in EtOH {50 mL)
were refluxed for 14 h. The mixture was cooled and then poured into F,0 (400 mL). While
stirring, 1N HCl was added dropwise to pH = 3. EtOAc (400 mL) was then added and the
organic portion was washed with H,O (2 x 100 mL), dried over Na,S0, and concentrated to
dryness in vacuo. The residue was suspended in CH,C], and filtered. The solids were
dissolved in EtOAc, filtered through silica gel, concentrated to dryness in vacuo and dried
under vacuum to yield [-135 as a white solid (1.4 g, 42%).

[0228] 4-{9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido4,5-eJazepin-2-
ylamino}-benzoic acid (1-135) (1.5 g, 2.95 mol) was added to a solution of ethanol (8.86 mlL)
and water (1.2 mL), and the mixture was heated to 50 °C. An aqueous NaOH solution
(0.02458 g/mL) was added to a target solution pH of 11.6. Additional water was added to a
total of 4.26 mL/g of free acid. The resultant slurry was heated to 70 °C and rapidly filtered,
maintaining a solution temperature of 65-70 °C. Warm ethanol (9.15 mL, 7.21 g) was added,
and the solution cooled 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 coocled to 35 °C at a rdte 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 1-135, as a hydrate.
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[0236] A m xture of

[ 9-chl oro-7-(2, 6-difluoro-phenyl)-5H benzo[ c] pyri m doJ[ 4, 5-

el azepin-2-yl]-(4-nitro-phenyl)-amne (1-212, 500 ng, 1.05 muol), stannous
chloride dihydrate (1.42 g, 6.3 mvl) and ethyl acetate (15 nlL) was
refluxed for 28 hours, then cooled to roomtenperature and allowed to sit
overni ght. The nustard-yellow reaction m xture was poured onto -50g
cracked ice with stirring, and sat. NaHCO3 sol ution was added to adj ust
the pHto 8. The m xture was extracted with ethyl acetate (3 x 100 nL). The
extracts were conbined, dried (Na2SO4), filtered and evaporated in vacuo
to provide N-[9-chloro-7- :

(2..6-di fl| ueHeCphenk2)s-dEihobesieat s S Yérzoliclhofih c 3 wlo]-ekedlgene- 1, 4- d
i ami ne as an-cafoaigedyaisbow solid (500 nyg, 100% I\/S n12 = 448 (MrH). A
solution of this product (50 ng, 0.1 mmol),

4- et hyl pi pd2adli ne- | Metrdddn§HChlerart digethyRoinpgethylege-frifgf-difluorophenyl)-34-

di i sopropyl %ﬁﬂ})&t&@ﬂzeﬁlaéép%s 9;93 (5a1) é. sgmln)mon Euﬂl&ﬁ?@rc@l@egﬁem—% submitted

to mcrowave “irradiatio 00w f 60 mn @A Jj rej&ilon
sol uti on was"EgbPeiEFsts ClaB’SWI"e ‘t“éﬁﬁ@’r"&f‘ﬂ}' é“da‘?’l]ﬁPng]I G- Hﬁiﬁﬁ«?‘a‘b'i“ﬁq‘é‘ tirring
sal i ne sol UtnhiORukdBotittned fidsk@nd @isigl bi raff)x-fol3ASursp Thciegitibatnedwagac ol | ect ed by

filtration, washe VA ter. f 100%
CH3CN i n 0. PSRN "ﬂ% W”ih%&gmg%cﬁ fhggbe fasedis pa!ie ygfhﬁ to"’l\f:v(gtgt(t:‘)'H)xd (6 ny,
1099 M5 m 206=mbj7 Zhé dgddfic exExchpdrecohﬁ)meWB’Fdsw WtH splinet drieddNmbOpdiltsredf
conpounds of f of nul t%ﬁ%‘l%ﬂ'ge a Brovcvn s<|3_1|ici._| Tﬁgéoligtulfas Nﬂregl vkm%;'elﬁl@l g%ﬂgr, ﬂereug‘- -N I Rb

.N Rb3 / . N3 evapora
4- [ (7- 12- [ ( 2vaslmdrvoiethet, Yrridrie] in Gadup tropreyietgigrod-(hiidreropheyPrithi do[ 5, 4-d] [
2] benzazepi 'Bex%o[c%:ly)lﬁ’irﬂo{@-e]m'e -tZ YAI%@ Q@kp@% { & a&&gi)br&og%ﬂal\ﬁrﬁm syon of

|

rlngfgngg F?Méﬁ? By hyI Qg‘oﬁ?‘ﬁfrﬂ‘aé? (% g'%ﬁgz"‘ﬁy\%fﬁ ﬁ?&’%‘%ﬂgﬁ ;gl ution

was cool ed {m ¢ 66 mﬂrh(ﬂfm@'rtafahj?c&ofaﬂﬂ (40l roly and pswennglchitiriret (20 g, 16.8 mmral)wersal | ne
solut! on. (10l mTgoeuna%égé&egr%%slpanﬁgméa@} 81083 1 fQk! 86 etasz Bpitl |t ration;

washed wi t h Wwa Unn Chr omat o gr aphy ca gel, 1%
NHAOH/ 2% NE@%@OT%E@HZ@@OE@HW%%WWW@M@WW sparappydmnel o yi el d

1-340 as a P8kt 1 60 infl) dnft @cniTheetié Y50 MB). The organic layer was separated

and the aqueous layer was extracted with ethyl acetate (100 mL). The organic extracts were

combined, washed with ammonium hydroxide (3%), saturated ammonium chloride, and
saturated saline, and then dried (Na,50,), filtered, and concentrated to leave a dark oil.
Purification by column chromatography (silica gel, CH,Cl, to 10% ethyl acetate in CH,(L,)
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-eJazepine (200 mg, 0.43 mmol), ethyl 2-aminooxazole-5-carboxylate
(81.2 mg, 0.52 mumol), tris(dibenzylideneacetone)dipalladium(0} (Pd {dba),) (335 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-eJazepin-2-ylamino]-

oxazole-5-carboxylic acid ethyl ester (91 mg, 0.18 mmol), methanol (1 mL), tetrahydrofuran
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mz = 530 (MtH). [02381 Certain exenplary conpounds of the invention were
prepared by nmethods Q through X, enploying procedures anal ogous to those
descri bed above for 1-52,1-135,1-236, 1-237,1-280, and 1-340. FIRMS data
were collected on a Sciex Qstar(r) tinme of flight nass spectroneter
coupled to an Agilent HPLC. Experinentally determned (MtH)+ for certain
exenpl ary conpounds are presented in Table 5, and were within 10 ppm error
of calculated (MrH)+. - 174 Exanple 19: Method Y for the synthesis of
conpounds of the formula (1) HNHN-NMthod Y NN I/ I C "NFC NH
if FFF \ \f [9-Chloro-7-(2-fluoro-phenyl)-6

7-di hydr o- 5H benzo[ c] pyri m do[ 4, 5- el azepi n-2-yl ]-(3,

di met hoxy- pheayl, inddN DOH((37 A2) 3.7 B Grkre stirred at room temperature for 3 hours.

9- Chl 7- 5H- b 3, 4-
5L R Lo SR Ao IR 0L A e i)
di chl or onet hgslewiylad8ing AN HCLAS geliow raedmitateGort@d.nipthiethen i@ ad) watkddee sol uti on
was stirred agg, Pegipﬁge $Qs &)llgtted%sz rﬁﬁraﬂsw %tash(e'g QritAWrate® dﬁhﬂ@&)ﬁn&vﬁt‘én then added

and the m xture s stirred hour and hen allowed to warmto
room t enper &igd & vashe R yipld I‘P@f‘ra%yﬁm%"w‘lﬁ{d@ Tﬁ@ﬁélywﬁ)%:’% #pfHny, 0. 15
mml ) and acetic acid (0.22 nL) was added and the nixture was stirred at
room tenpereimple 14: 0 MeRbdolor e syltiktesis@fcimponndsiof faymelaBls di l uted with

di chl oronet hane. The organic |ayer was separated and washed with 1N NaOH,
brine and then dried over gnesium sul fate, filter and concentrated in
vacuo. The yel |l ow powder sOdurified by colum c Mt ogr aphy (silica
gel, ethyl acetate) to af§ford [9-Chloro-7-(2-fl ueiNo-phenyl) -

6, 7- di hydr o- 5H- benzo[ ghpgMi ni do[ 4uSrel azepi n- 2- 7Y 3, 4- di met hoxy- phenyl ) - a
mne (1-72) as an 6Rakga(solid (32> 65% : WX = 477. Exanpl e 20:

Met hod Z for the SyQiRe LS a (1) o~"\,

{4-[9-Chloro-7-(2-fluoro-phenyl)-5H-benzo[clpyrimidol4,5-elazepin-2-ylamino]-phenyl}-(4-
methyl-piperazin-1-yl)-methanone {I-9

[0231] 1-Methyl-piperazine (0.03 mL, 0.3 mmole) was added to a solution of 1-52 (0.1
g, 0.2 mmole), TBTU {0.08 g, 0.2 mmole) and Et,N (0.06 mL, 0.4 mmole) in DMF (5 mL). The
solution was allowed to stir for 30 min and then diluted with 0.1N NaOH (50 mL} and
EtOAc (50 mL). The organic portion was separated, dried over Na,50, and concentrated in
vacuo. The resulting residue was purified by column chromatography (Silica Gel,

CH,Cl, MeOH:NH OH, 94:5:1) to yield I-9 (0.07 g, 47%).

Example 15: Method U for the synthesis of compounds of formula (D).

O NR'RK

1) TFFH
SMe

HoN"SNH
—
2) HNRPRK
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OH dOH HN H N NN Method Z NN C NCI N FFFF [0240]

4-[9-Chl oro-7-(2, 6-di fluoro-phenyl)-7H benzo[cj pyri m do[ 4, 5-e] azepi n- 2-

yl am no] - benzoic acid (1-387). To a solution of 1-135 (1.0 g, 2.1 mmol) in

THE (20 nL) was -175 added potassiumtert-butoxide (1IMin THF, 21 mmol).

The solution was allowed to stir for I hr and then the pH was adjusted to

3with INHC. The solution was then diluted with water (100 nL) and

extracted with EtOAc (3 x 50 nL). The organic portion was dried (Na2SO),

concentrated in vacuo and the resulting brown oil purified by RP-HPLC (C18,

O0to 100% CH;CN in water containing 0.1%formc acid) to provide, after

| yophi | i zation 1 387 (0 3 g, 30% Tabl e 5. H| gh Resol ution Mass Spectra
d dRivEyifoRatimdgNHERVS Conpound

HRVG  1-1: @]Iﬁet&ﬂﬁﬂmb—p‘hﬂ&dﬁﬁﬁ) Qfﬂﬂo-ﬂnetﬁﬁl@berﬁﬁﬂd@ﬂ@?i’) 1-2: 515.1775 1-129:

515.1759 1-255: 573.2187 1-3: 529.1881 1-130: 529.1927 |-256: 455.1499

1-4: 529. 188@37]- 131: ASRQMEOTH135(28Z; 10517080 PMF(1H)-min43s o84 apd ffgge-

485.1637 | - g\gﬁlN’waengrié%yIfolmgmdﬁ'ﬁlﬁnggéﬁudropﬁa%%hat@% é)@ﬁ%mo waofide®H1. 2042

| -7: 557.22 135: 47 I 69 1-136:

477.0929 | - 263 poriegiojiqyel by diisoprapyiethydppgng (348 70 mAgh. “i%ezg""i“f%az stigssfat 5009

| -10: 557. 1Gdoin fembd@turdkéd10bBddted. 2088hyl 5 Shopdhtbureh sdlfhte (3.3g 1Rtfbl) wad 39:

113: 541, 189 FOEA A% gv%&%éea@%ﬁﬁ%@%é% st e RE s FRepR 15
501. 1594 | - 267 rea858 wh9@Snched irp sabBH50007L) and the g#-wiigq predipiratg wasgglleclsdg 1982
by filtration, washed with water, and dried in vacuo to yield 1-{4-[9-chloro-7-(2,6-difluoro-
pheny])-5H~benzo[c]pyrimido[4,5—e]azepin—2—ylamino]-benzoyl}-2-methyl—isoﬂ1i0urea asa
pale yellow solid (5.81 g, 100% ) MS m/z = 549 (M+H).

[0233] A solution of the benzoyl-methylisothiourea (250 mg, 0.5 mmof),
3-dimethylaminopyrrolidine (58 mg, 0.5 mmol), triethylamine (50 mg, 0.5 mmol), and

toluene (10 mL) was stirred at reflux for 8 hours. The volatiles were then removed in vacuo
and the brown residue was purified by column chromatography (silica gel, 1% 7N NH, in
MeOH/CH,CL, to 5% NH, in MeOH/CH,Cl)) to yield [-237 as a yellow solid (154 mg, 54%)
MS m/z = 615 (M+H).

Example 16: Method V for the synthesis of compounds of formula (2).

NH

@,CN | ©)LNH"R"
).

[0234] Anhydrous HCl gas was added to a stirred suspension of 1-236 (1.9g, 4.4

mumol) 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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|-16: 541.1897 |-144: 535.0517 1-269: 621.1760 1-17: 541.1908 |- 145:
554.2076 1-270: 529.1733 1-18: 569.2207 1-146: 459.1021 |-271: 526.1345
|-19: 598.2473 |-147: 552.1697 |-272: 496.1588 [-20: 614.2190 |- 148:

551. 2548 |-273: 507.0622 |-21: 594.2742 |-150: 563.1742 1-274: 521.0448

| -22: 610.2708 |-151: 563.175 |-275: 536.2267 1-23: 598.2503 |- 152:
457.1424 |-276: 482.1776 |-24: 578.3039 |-153: 439.1575 |-277: 509. 0967
1-25: 612.2655 |-154: 441.1735 |-278: 531.1524 1-26: 528.1619 |- 155;
471.1229 N28 442.1091 1-27: 546.1722 |-156: 471.1243 574.1943 |- 28:
544.1313 | -157: -598. 2497 593.1419 |-29: 571.2018 |-158: 571.2015 607. 1584
| -30: 587.1709 |-159: 541.1905 581.1453 [-31: 567.2256 |-160: 577.1898
544. 1826 I'b@x%éo[tﬁ?i Z&A]az%glﬂgz-yﬁ@én Zaé‘lézuﬁ{éile 242 28y1 beBBC] 21f ds 2046 1- 162:
459. 1019 1-286: 543 1704 1-34: 603. 1674 |-163: 541.1911 |-287: 591. 1867
1-35: 432, 078%oW povsier Cd@a4%0 K mp/zog 8¢ N&ﬁ@ 2016 -176 Conpound HRVB Conpound

HRMS Conpou 483. 0 1-16 4.2 89: 577.1710 1-37:
445. 1213 |-¥@%H 621. f@?%mf‘géﬁ ﬁgﬁﬁ %”9@&} 62%@“? 67 1-167: 661.2162
|-291: 579. 2F6Bmethyl3@erardd(20013 8.8 nhGg), aB9OsAGOSH4noP@ L) BYSubAEB tq - 40

445. 1215 | - }r@%ova%er;cﬁaqgn?D&gﬁfo r Prhirfide3 3t 108 c‘”rhe A4QicR (R deidrrwlak Qool &6 - 2448
|-294: 617. . 0443 1-171: 624 | -295: 603, 1746 | - 43:

449.0728 |- T qznm5¢?3¥97@dfﬂfgﬁwusé3m&5@§““$ﬁ&%“mhﬁgn69590f“T?%m“@b5 2002
| -297: 577. %;?e]:ﬂ‘ntatle WAScollédcded. a0d Brifled by 4oludhf ShrBBS6grhph98ticag2kl0.4584 9

NH,0H/2% MeOH/97.75% CH,Cl, to 2.5% NH,OH/20% MeOH/77.5% CH,CL,) to yield
I-251 as a pale yellow solid (30 mg, 30%).

Example 17; Method W for the synthesis of compounds of formula ().

benzolc imido[4,5-elazepin-2-yvlamino]-phenyll-amide (I-280Q

[0236] A mixture of [9-chloro-7-(2,6-difluoro-phenyl)-5H-benzo{c]pyrimido[4,5-
elazepin-2-yl]-(4-nitro-phenyl}-amine (1-212, 500 mg, 1.05 mmot), 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}azepin~2—y1]-benzene—l,f;—di-arnine asan
orange/yellow solid (500 mg, 100%) MS m/z = 448 (M+H). A solution of this product (50
mg, 0.1 mmol), 4methylpiperazine-1-carbonylchloride (89 mg, 0.6 mmo}),
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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| -47: 513. 1947
585. 2192 1-301:
| -50: 460. 0966
559. 1851 | -304:
1-53: 475.0752
587. 2117 1-307:
1-56: 459. 1027

|-176:
460. 0978
1-179:
542. 1863
| -182:
533. 1642
1-185:

| -299: 510.1813
506. 1558 1-177:
1-302: 537. 2438
425. 1431 1-180:
| -305: 528.1737
455.1261 1-183:
1-308: 533. 1680

| -46: 500. 1630
573.1986 1-300:
| -49: 440. 1073
571. 2037 1-303:
| -52: 459.1014
638. 2822 |- 306:
1-55: 471.1210

| -175: 573.1983
605. 1879 |-48:
1-178: 585. 2203
539. 2562 |-51:
1-181: 652. 2994
545. 1308 1-54:
| -184: 559.1845

575. 2131 1-309:

1-58: 439. 1550

638. 2832 1-312:

|-61: 503.0516.

605. 1894 1-57:
| -187: 654. 3136
551. 2576 1-60:

-19

443. 1332 | -186:
-311: 581. 2652

459. 1016 1-189:

599. 2348 1-310:

1-59: 443.1286

640. 2628 1-313:

602. 1863
| -188:
621.1731

559. 1845 | - J18ES Ferdreehy Bt iyl (i glendgbi ORI |

1-64: 474. 087 Dot-CEOBN iD& Dk 2qL0cus HCRIH) to 521 1288 Fs a galeGbllovdSlid (B8H 10%)194:

559. 1843 |-318: 579, 1300 |-66: 488.1034 |-195: 545 1683 1-319: 559. 1850
1-67: 495. 088012198 MsHs 1693 1-320: 545.1876 1-68: 494.0832 1-197:
559. 1814 |-321: 573.1971 1-69: 591.0810 1-198: 561.2004 |-322: 597.2403

| -70: 547. 0G@&nple 159 MeBiodl Xfgrfhe syriSis o5pHpoaads of farmata (R:75, 1339 | - 200:

465. 1514 |-324: 589.1704 |-72: 477.1491 |1-201: 647.2340 |-325: 589.1678
| -73: 491.1031 |-202: 518.(B331 1-326: 589.1680 1-74C)471.1579 |-203:
477.0943 |-327: 575.1517uNT-75: 455.1873 1-204: 55881814 |-328: 514. 1995
| -76: 483.2202 56 |-32§B”%53.2092 nmw?' 459. 1602 | - 206:

573. 2001 1-330:

4-1(7-]2-[(2-aminocethvl)amino]-6-fluorophenyl}-9-chloro-5H-pyrimidof5 4-d][2]benzazepin-2-
yl)amino]-N-methylbenzamide (I-340)

[0237] A solution of 1-334 (49 mg, 0.1 mmol) in ethylene diamine (200 pL) was
submitted to microwave irradiation (300W} for 20 minutes at 140 °C. The reaction solution
was cooled to room temperature and slowly poured into a stirring saline solution (10 mL).
The resulting precipitate was collected by filtration, washed with water and purified by
column chromatography (silica gel, 1% NH,OH /2% MeOH /97% CEH,Cl, t0 2.5%
NH,OH/20% MeOH/77.5% CH,Cl,) to yield I-340 as a pale yellow solid (46 mg, 87%) MS

m/z = 530 (M+H).
[0238] Certain exemplary compounds of the invention were prepared by methods Q
through X, employing procedures analogous to those described above for 1-52, 1135, I-236,
1-237, 1-280, and 1-340. FIRMS data were collected on a Sciex Qstar® time of flight mass
spectrom.eter 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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|-78: 519.0851 |-207: 503.1197 1-331: 567.2301 1-79: 509.1604 |-208:
640. 2953 1-332: 553.2124 |1-80: 455.1873 |-209: 626.2832 |-333: 567.2288
|-81: 471.1830 |-210: 612.2649 |1-334: 490.1270 1-82: 455.1872 |-211:
638. 2782 1-335: 559.2007 -177 Conmpound HRVMS Conpound HRVMS Conpound HRVS
|-83: 473.1168 1-212: 478.0905 |-336: 572.2352 1-84: 463.1152 |-213:
658. 2264 1-337: 475.1144 1-85: 475.1000 |-214: 575.1556 |-338: 486.1287
| -86: 491.0677 |-215: 607.1598 1-339: 531.1727 |-87: 483.0331 |-216:
593. 1427 1-340: 530.1895 1-88: 491.1035 |-217: 448.1154 1-341: 616. 2019
| -89: 443.1442 [-218: 525.0715 |-342: 598.2501 1[1-90: 477.093 1-219:

589. 1588 1-343: 514.1631 |-91: 477.0928 1-220: 573.1994 1-344: 558.9984
| -92: 551. Z%Zmiﬂ'e%?l Methbdt Y0P the by rﬁﬁéls 055&;%1:% of tite3drmupdh 1302 | - 222:
573.1989 | -346: 572, 2341 |- 94° B42. 5212 I'-223: 629.2331 |-347: 558.2203
| -95: 477.0929 |-224: 587.1893 48: 570.2169 |-06: 477.0931 |-225:
587.2358 1-349: 525.2404 |-97: @ 1928 1-226: 7.2364 |1-350: 602.1911
|-98: 555.2058 1-227: 571.203%NT-351: 561. 1394,/ - 89: 555.208 1-228:

585. 2198 1-352: 454.0727 |-1Qb\ | -229~p99. 2352 |-353: 473. 1430
[ -101: 541. 1905 1-230: 527. k{p 3&., 1. 1628+ 1- 102: 527.1755 |-231:
585. 2195 |-355: 497.0780 GEOBN 491. 1094 Iﬂi 2:) 571. 2033 | - 356: 473. 1106
| -104: 477.1084 1-233: 571. 202 .
545. 1676 |-358: 504.1412 I-@j’ 508. 105 I-2 gﬁ £57. 1849 1-359: 532. 1712
| -107: 486. 1508 |-236: 458.0994 1-360: 484. 046

[9-Chloro-7-(2-fluoro-phenyl)-6,7-dihydro-5H-benzo[c|pyrimido[4,5-eJazepin-2-yl]-(3.4-
dimethoxy-phenyl)-amine (I-72).

[0239] [9-Chloro-7-(2-fluoro-phenyl)-5H-benzo{c]pytimido[4,5-eJazepin-2-y1]-(3 4-
dimethoxy-phenyl)-amine (I-71, 49 mg, 0.10 mmol} was dissolved in dichloromethane (1.8
mL). Acetic acid (0.43 mL) was added and the solution was stirred and cooled to 0° C. Zinc
dust (20 mg, 0.31 mmol) was then added and the mixture was stirred at 0° C for 1 hour and
then allowed to warm to room temperature and stir for 4 hours. Additional zinc dust (10
mg, 0.15 mmol) and acetic acid (0.22 mL) was added and the mixture was stirred at room
temperature for 20 hours. The reaction mixture was diluted with dichloromethane. The
organic layer was separated and washed with 1N NaOH, brine and then dried over
‘magnesium sulfate, filtered and concentrated in vacuo. The yellow powder was purified by
column chromatography (silica gel, ethyl acetate) to afford [9-Chloro-7-(2-fluoro-phenyl)-
6,7—dihydr&SH—benzo{c]pyrinﬁd0[4,5-e]azepin—Z-yl]-(3,4—di.methoxy-phenyl)-anﬁne (1-72} as
an orange solid (32mg, 65%): MSm/z = 477.

Example 20: Method Z for the synthesis of compounds of the formula ()
Q

dma

H~n

&

N
-

L4
c N

FF

[0240] 4-[9-Chloro-7-(2,6-difluoro-phenyl)-7H-benzo[c]pyrimido[4,5-e]Jazepin-2-

ylamino}-benzoic acid (I-387).To a solution of I-135 (1.0 g, 2.1 rmunol) in THF (20 mL) was
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| -108: 574.1296
615. 2214 1-362:
-111: 556. 1545
571. 2035 | -365:
| -114: 472.1352
586. 2295 1-368:
I -117: 530. 1387
561. 2004 1-371:
-120: 473.1179
572. 2137 1-374:
| -123: 493.

| -237: 615. 2217
580. 1487
| -240: 557.1880

566. 1355 1-113:

| -243: 557.1893

468. 0684 1-116:

| -246: 547.1831

491.1096 [-119:
1-249: 469. 1317
564.1736 -1-122:

06314
573. 1966 | -3 a?% 986 1401 1-3/8:

492
1-379: 559. 1ig20d thenthe pHae adjgsie tp 339 INSEH. ?f?@““@“ﬁ%ﬁhﬂﬁ#éwaWQ

-110:

1-361: 512.0783

555. 2063 1-239:

| -364: 468. 0686

483. 1249 |-242:

1-367: 566. 1333

529. 1913 | -245:

| -370: 550. 1549

489. 1156 | - 248:

1-373: 490. 1603

607. 1699 | -251:
borzaam téﬁt?utéla@@e‘?(nl/n

630. 2207 1-3

| -109: 489. 1484 |-238:
559. 1851 1-363: 496. 0996
1-112: 541. 1925 |-241:
585. 2169 1-366: 559. 1852
I -115: 477.0961 |-244:
490. 1365 1-369: 564.1728
1-118: 585.217 |-247:
603. 1714 1-372: 518.1921
| -121: 460. 0964 |-250:
572.2140 1-375: 550. 1579

g’%ﬁF 25%03 6@% solluhafzaras d‘ilzaecﬂ-t% Bds fbr1253:

-392: 599. 2152
1-387:

477. 095 | - 39%a1erd B00.niL) Bd extraci@ibiittBi0A2 08950Im3BBhe dgihi}dddnlwas8bied 511. 0564
1-382: 587.2132 1-389: 602.1900 |-396: 650.1655

Compound HR\®'

2500 BTRTATILRINVE vacto gadth eseé@t%*%%ﬂ"%%meégﬁ%‘%@%s} A

664. 1835 1-384: H?é@ irditeh cgmtgigxllg 05%30:&&%@@?%%%& Bibr lyg%kgﬁﬁﬁéi, QBB7and

Purification of Aurora Ki nase Enzynes

Aurora A

Enzyme

pressi on and

Purificati onl0P@29%)} Reconbi nant nouse Aurora A with an am no-termn nus

hexahi sti di ne t

bacul ovi rus vector

ag

and i nsect cell

(Hi s-Aurora A) was expressed using a standard
expressi on system (Bac-to-Bac(r),

| nvi trogen) . T{pl242] SaibhRb@utior 0ROSpraid of EaesarfCloowpauriiswéBorpulai(fl ed from

i nsect cells us

i ng

Compound HRMS Compound HRMS Compound HRMS
I-1: 5151739 1-128: 569.221 1-254: 559.2009
I-2: 515.1775 I-129: 515.1759 1-255: 573.2187
1-3: 529.1881 1-130; 529.1927 1-256: 455.1499
I-4: 529.1889 1-131: 529.1929 I-257: 547.1803
I-5: 543.2054 I-132: 485.1637 1-258: 511.0542
1-6: 543.2066 1-134: 493.0633. 1-259; 601.2042
I-7: 557.2233 1-135: 477 0955 1-260: 547.1813
I-8: 527.1769 I-136: 477.0929 I-261: 573.2173
1-9; 541.1910 1-137: 455.1529 [-262: 571.2009

I-10: 557.1613 1-138: 471.1842 1-263: 585.2164
I-11: 537.2175 1-139: 509.0987 1-264: 559.2041
I-12: 553.2114 1-140: 493.0648 1-265: 545.1858
1-13: 541.1881 1-141: 489.1129 I-266: 589.1555
I-14: 521.2463 1-142: 501.1594 1-267: 558.1969
I-15: 555.2072 I-143; 441.1137 1-268: 558.1982
I-16: 541.1867 1-144: 535.0517 1-269: 621.1760
1-17: 541.1908 1-145: 534.2076 1-270: 529.1733
I-18: 569.2207 1-146: 459.1021 1-271: 526.1345
1-19: 598.2473 1-147: 552.1697 1-272: 496.1588
1-20: 614.2190 I-148: 551.2548 1-273: 507.0622
1-21: 594.2742 1-150: 563.1742 1-274: 521.0448
1-22: 610.2708 J1-151: 563.175 1-275: 536.2267
1-23: 598.2503 1-152; 457.1424 E-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 I-155: 4711229 1-279: 442.1091
£-27: 546.1722 I-156: 471.1243 1-280: 574.1943
1-28: 544.1313 -157: 598.2497 1-281: 593.1419
1-29: 571.2018 1-158; 571.2015 1-282: 607.1584
1-30: 587.1709 I-159: 541.1905 1-283: 581.1453
I-31: 567.2256 I-160: 577.1898 1-284: 544.1826
1-32: 597.2367 I-16%: 563.1744 I1-285: 531.1529
1-33: 571.2046 1-162: 459.1019 1-286: 543.1704
1-34: 603.1674 I-163: 541.1911 1-287: 591.1867
I-35: 432.0783 I-164: 604.2055 1-288: 605.2016
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Ni - NTA agarose (Q agen) as described by the manufacturer and further

purified over an S75

B with an am no-term nus hexahi stidine tag
using a standard bacul ovirus vector and insect cell
(Bac-to-Bac(r),

si ze excl usion colum (Anmersham Pharmaci a Bi otech).
Aurora B Enzynme Expression and Purification [0243] Reconbi nant nouse Aurora

I nvi trogen).

[ 0244] Sol ub

| e,

expres

sion sys

(Hi s-Aurora B) was expressed

tem

reconbi nant nobuse Aurora B was

purified frominsect cells using N -NTA agarose (Q agen) as described by
Aurora A
DELFI A(r) Kinase Assay [0245] The nouse Aurora A enzymatic reaction total ed

t he manuf acturer.

Exanpl e 22: Aurora Kinase Enzyne Assays

25 L and contained 25 W Tr| s- HCI (pH 8.5, 2.5 MM Md 2, 0.05%
Sur f act - AVPS—28, o 1AM oIl iR P TRMET T Coatbolth TP HGM®! Pept i de
substrate (Broti] gl > N KSTﬁ,@Pﬁﬁ\lﬁég&M@jm S0G M TECHFAYIANt nuri ne
Aurora A enzymejzihe—e n@grllﬁgTv T §egh:T O MEREEE, | W Glag@nd | wedahgoet |Aur or a
i nhi bitors, bllsé](,UUcu,Eglgét?r I5eFUt €F 881.2i40N) [ ENpeT.atl U esRabar €
term nation Llllsg.uu 5 15B0p bUlksT (L763350e3 Of US%5! f art soilviss- 20, and
100 mM  EDTAY—fya4.0tal 135 12080] T Gli6s,1T€ ENgyAIB9g CRCT 11385 M X| Ubgy.208S
transferred o ywg:ts 9@ o7aNE T T gui6ll - C0aleadadd6f WElTlaopl at B ¢1711833Ce) and
i ncubat ed af TO@R}.teNPeizEhaBe| f O3 M Ngls@ges 1he webi:s wWerepaeshed with
wash buf fer (ZSImw T Saa0 428 "M §063.UM ChERmsTe, | andsf. 1% Teeass20) and
I ncubat ed f or—I7RpUr WidhoAHO0[ L qlizsnt | podys.20@act | on-207:-Xt uf es77aent aj ni ng 1%
BSA, 0. 05% $urfags.- AMPStZOzs0at | -fapaSphp- B8A6csabPI t 1pes:ycl pnsds.184% | pody
-179 (1: 2000, "Nge. ENGl asnd 18300] abg)izs:and]| esraapsun) | akhebed apt srviatsbif | gG
(1: 2000, PenKkifjl.mer ). 51319 Wel lisiywer e| waxshesbk ahd tisem t he BISUAT eur opi um
was | iberat ¢d usufilg 100sck.1558 | Enhamzenent 5&0fe® i pn (1Ber:ki n| FhPesp7s.
Quanti ficatifon @ho.€eur ppiom7zas danes:usi g 58522084 | ac HENVI 5i BIT.26Per Ki n
El mer). [0246] Cempoundsobosk fo B-1¥@, 1] 1471t20371- B2, 1-383, 1- B7539.2562
1- 39, 1- 45, 1{57 t61:1- 55, L5561t p | -1-18@, 1- $355901891- 6D, 1-3p8 t o] 154598631- BO, 1- 85,
1-86, 1-91, I-931bn 1- 964581@8 {0 1-1803, 11 16922994 1111 tIep0%- 113, 528.1737
1-117,1-118[1-1963: 1- 1265075228 t 0-182:131] 838082 tp 1-1388, 11 1395130814, 1- 147
to 1-151, 1{1571-54- 160 455.1261- [163,14182:65, [L- 3&21171- 168 13§7:1- 1715381643 | o
| -199, 1-202[to 15211, 1-Z13100| 1- J4B4: 1- P195%1645 285, 180837 |t B33{6HD1| 1- 304
to 1-310, 1{31316@ 1- 32459.10232p t J-185:335| $75%337L t b 1-13% 1- B480518FF0f t o
1- 355, 1-357 tol-5%- 360, 44am3p21} 362-186 1- B769%R# bl t ed-FESO Vabe?dseéd eks t han
or equal tojl.0XI68% i n|t48355sbay. I-187: 654.3136 I-311: 581.2652

1-59: 443.1286 1-188: 638.2832 1-312; 551.2576

1-60: 459.1016 I-189: 640.2628 1-313: 621.1731

1-61: 503.0516 1-190: 489.1142 1-314: 573.1610

1-62: 455.1496 1-19L: 559.1845 1-315: 524.1979

1-63: 474.0871 1-192: 513.1625 1-316: 538.2110

1-64: 474.0879 1-193: 555.2103 1-317: 588.1727

1-65: 489.0889 1-194; 550.1843 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

I-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 1-211: 638.2782 1-335; 559.2007
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[ 0247] Conpounds 1-1 to 1-12,

| -55, 1-

1-211, 1- 213

to 1-257,1-259 to 1-270, 1-272, 1-274,1-277,

57,1-58, 1-63, 1-65
1-102, 1-1083,
1-160, 1-161, 1-163,

to |-

l-171,

1-14 to 1-22,1-24 to 1-32,1-52 to

to 1-67, 1-69, 1- 73, 1- 86,
l-111 to 1-113, 1-117,1-128, 1-130,
l-174 to 1-199,1-204 to 1-206, 1-208 to
217,1-219 to 1-229,1-231 to 1-235,1-237 to 1-244, 1-246
1-278,1-280 to 1-301, 1-304

to 1-310,1-313 to 1-319,1-321, 1-323 to 1-327,1-329 to 1-334, 1-337,
1- 341, 1-343,1-350, 1-351, 1-353,1-355, 1-357,1-359, 1-362,1-365 to 1-368,

and 1-371 to 1-376

exhibited IC, values |ess than or equal

to 100

-93, 1-98 to 1-100,
| -135, 1- 145, 1-147, 1- 148,

|- 338,

nMin

this assay. Aurora B DELFI A(r) Ki nase Assay [02481 The nouse Aurora B

enzymati c r eaghl off GO RN 2 (EH@L&QH&a “‘%PRM§ MV Al gon unﬁ% 8 5., 2.5
m MyCl 2, Of’%‘?gﬁm‘lcmmgb- 20 1loIrs. T CE) 47869650 YCCTidhe: L MM &b pask ™M ATP,
3 I1LM pept I (e by@y ral e Bl5at [ TT- Gl AN a- QT fEsiEECIKAPRENHZ) 1 AM
recombi nant TUT i gE AUT OI8 180 €17V TEaa. 111E] CHAMBEY | C T a364:1 on| Migenpgze, | With or
Wi t hout  Aurora g b U §677 WAS gsI0at Eded7Q6983 hounafl T pOsBIligpey at ur e
bef ore termiTatiga W (g3 a8 [ O0f1.534:00 DUSAEA L0 B3B40:0. U5Y630.1895
Sur f act - AVPS20 . g@nd 10§31 M5 EDTA)1217 T Of akesqfis5410 -3@i: The emwzyye | eaction
m Xt ure was {TTamgserr eduboadpe| 'S 18hs;:a NEUbsavisdl P- caaued 96- swl2bol pl at e
(Pierce) ang T nggRat eq afygbpOM L QiEp&r at ur ssofiegs 30 mngd:es.| Theie@l s were
washed wit T Waghy bUT 1 eq77.0%8 [TM 2p&, 1pOs7sbsi0d] umighd:or i desssapsd 0| 1%
Tween 20) and i pexbat €0s51 0550 hqupi.W th 3990867 L| of 13ms:1 bodys5a8ea8st i on m X
cont ai ni ng I% BBss: 0. 955m. Bt pct 1AMRS- 2D, 573a089 - pho3phe- PKA $zlabiit
pol ycl onal antipedy (71:5200f127 Newikagl and RioaBabs), dmdz:eur ppbssieosl apel ed
anti-rabbit [TgG-bst: 2000477 Bmpk] n Bloer) . | They. 1883 | 5 wases:washedroa2imd t hen t he
bound europi um-was T ifberadsed| usiings:100] | 64728688 Ehhanaéient | S52E040n! (Per ki n
Elmer). Quanti f-peati onsdnfis2guf opilems:was| desTe3sdsi ng d-3val | ac TEAZEANI s§ on
(Perkin El mer). 1-98180| #HBga08pl p 23:22Cel | ul 871.208lsay  Adbbra Phosglory] ati on
Assays [0249] 1 nrba:bit i ops5ab8 Alr ori22# or | AB5GI28 B| actlidsk:t y | n454867e el |
systens can|be I-mgsessedilligs det edzhat i pnSWf23ecl eaded3: phos p#dr¥ddat | on of
Aur ora subs{rate®i: For ®@xa996| p, Iléet:er mi nbId7ehec eadedd:phobk phlgéat | on of
hi stone H3 6n Sewe:ne 10527.31%5Aur od3B subsfisRAY ran 865:used £H - Hasure
i nhibition ¢f Adosra B @i0%ily i3k whbl 8718833 bystlea®: Al | efBdi®vel y, any
known Auror & B Isudlbstr at4&7ee4a pbe U28¥ | n| sPHi2P hssdyShret hpd4648l2assess
i nhi bition of IA@Eor a|B9a6PV| t v.I-28kni | br P4P.167ur br a 185%:nhi bi $34dAl%can be
det er mi ned usi feglo&nal pgBWg05 npt hda8s:and| kAEWA4%AUL or 4-38%:subit PE41ER f br
det ecti on. 1-107: 486.1508 1-236: 458.0994 £-360: 484.0467
1-108: 574.1296 1-237: 615.2217 I-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
1-111: 556.1545 1-240: 557.1880 1-364: 468.0686
1-112: 541.1925 I-241: 571.2035 1-365: 566.1355
1-113: 483.1249 1-242; 585.2169 1-366: 559.1852
I-114: 472.1352 1-243; 557.1893 1-367: 566.1333
I-115: 477.0961 1-244: 586.2295 1-368: . 468.0684
I-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: 4731179 1-249: 469.1317 §-373: 490.1603
1-121: 460.0964 1-250: 5722137 1-374: 564.1736
1-122: 607.1699 I-251: 5722140 1-375: 550.1579
1-123: 493.0631 [-252: 533.1689 1-376: 596.2613
1-124: 473.1161 I-253: 573.1966 1-377: 486.1401
1-378: 630.2207 | 1-385: 492,106 | I-392: 599.2152
1-379: 559.1829 | I-386: 4921055 | 1-393: 587.2156
I-380: 573.1978 | 1-387: 477.095 | 1-394: 437.1107
I-381: 616.2039 | 1-388: 477.0948 | 1-395: 511.0564
1-382: 587.2132 | 1-389: 602.1900 | 1-396: 650.1655
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[02501 In a specific exanple, HeLa cells were seeded in a 96-well cell
culture plate (10 x 103 cells/well) and incubated overnight at 37 C Cells
were incubated with Aurora inhibitors for 1 hour at 37 C, fixed with 4%
par af or mal dehyde for 10 m nutes and then perneabilized with 0.5%
TritonX-100 in PBS. Cells were incubated with nouse anti-pH sH3 (1:120,
Cell Signaling Technol ogies) and rabbit anti-mtotic marker (1:120,

M Il ennium Pharmaceuticals Inc.) antibodies for 1 hour at room
tenperature. After washing with PBS the cells were stained with
anti-rabbit 1gG Al exa 488 (1:180, Ml ecul ar Probes) and anti- nouse |1gG

Al exa 594 (1:180) for 1 hour at roomtenperature. DNA was then stained with

Hoechst sol yt :tuﬂl él&d?vw' ij;iR)MS T '?Cdfrfﬂo\’:g&'t AOS s PH Sd_tﬁngfﬁul{d ayt 'Hﬂﬂlg O[|I c

positive celdspere —gquantitiemdkdst Ny S y I 1-30 Vet avb Oni ver sal
| magi ng Cor '1?83 Auror‘L%bbjs%h :,i'gtﬁl an wa EE ’:iﬁsm ed hy cal ||§ QSéS t he

decrease of |EBHSHR no&iBPH99cbl-30:  Ant| - pBdPI el at i on Asshys rn')ml
HCT- 116 (1000) or other tunor cells in 100 M. of approprlate cell culture
medi um (M i trogen u enented with 10% f et al

bovi ne seru xa‘f‘?‘ﬁ%}'tﬁg‘gﬁﬁ-‘hﬁ)ﬂa\ﬂéi’“‘é‘é@é&%ﬁﬁ“"‘)ﬁ@ 1 or 3 86-wel | cell culture
plate and i ngphathead aNefalghia AH Padficalion AUrOr a |nh| bitors were added to the
wel ls and the plates were I ncubated for 96 hours at 37 C_ MT or WST
reagent (10 jddaa) Roc h@}conmmandiede Aaroeachithed dmasrinfrosbatigdidireragd  hour s at
37 C as descyibed by.the manufact ur [ ized dye was

sol ubl i zed 36[5 Y %(‘) HECOF GG TS rrgar?ﬁl a0 cﬁgﬂe’}p‘%&?ﬁgﬁdﬁg%%toﬁg (Roche). The
opti cal denskpryssiof gysteadBir- tw@la4® Wergraged at 595 run (primary) and 690 run
(reference) for the MIT and 450 nm for the WST usin ecirophotorret er
(Mol ecul ar B¢%ces) . SEuhle reremRingntoipuse AHraR dnees p“&fsif‘? '%%ﬂ‘“ﬁ%ﬁ‘? 3Y1%8a] ues wer e
subtracted fNiomA Ageroyamg&) af detsm;ecpby maﬁynmlebmgmmemmm bver km$shi t i on
was cal cul ated u ing t he \@rllu S c1a %)control set to 100% -181
Exanpl e 24: SPROARST R4 e[rn VI vo tfor £rfi cacy Model [02521 HCT-116 (1
x 10) or other turmr ceIIs in 100 |sL_of phosphate buffered saline were
aseptlcally FURQT S RE : d diHcaMiBous space in the right dorsal flank
of fenale nude m c Char.| g 23-ga
needl e. Begi't %]ng at Rﬁcéf %?”g%a?eufegurﬁocu aoh %{)[fugu?/vee}(ae}%ls%&gﬁa ed tw ce
weekl y usi ngHia- AnecrrmB)ewasceaireqseﬂrusmmmndar@bun@siruwpter wdliteait stlledrigssiong
standard prQ s?eQH(Bgéto(BgcC@hMth%ﬁ@gth X widthz)). Wen the tunors reached a
vol une of approxi nat el mce were injected i.v. in the tail vein

W th [0244] Soluble, recombinant mouse Aurora B was purified from insect cells using

Ni-NTA agarose (Qiageﬂ) 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-HCl (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-p-Ala-QTRRKSTGGKAPR-NIL), 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 puL 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 mixture
containing 1% BSA, 0.05% Surfact-AMPS-20, anti-phospho-PKA rabbit polyclonal antibody
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Aurora inhibitors (100 L) at various doses and schedules. Al control
groups received vehicle alone. Tunor size and body wei ght was neasure
twice a week and the study was term nated when the control tunors reached
approxi mately 2000 nmB. [02531 Wiile the foregoing invention has been
described in sone detail for purposes of clarity and understandi ng, these
particul ar enbodi nents are to be considered as illustrative and not
restrictive. It will be appreciated by one skilled in the art froma
reading of this disclosure that various changes in formand detail can be
made wi thout departing fromthe true scope of the invention, whichis to
be defined by the appended clains rather than by the specific enbodi nents.

[02541 The p %E@Btmmgﬁﬁa Bidtabd)) a0d klubphialibeRd hH- ﬁBlS@léGT(pzdﬂ@IP@ﬂkB\ @stabl i shes
know edge is available to those with skill, in ‘#ﬂfe art. Unless

ot herwi se déffhief‘r’é%? wesp Vashed ) thepy thesprind erppipvwas Hberaledusingd8@hdy oi n have t he
same meani NERSacEARTBIMonYPERA Eindd Quintifiagtionbf eudspthiun aiaydskivkihgan the art to

whi ch this ‘&%{E%r’% Gxélo?LIPQ%éElmeﬂe i ssued patents, applications, and

references t rein are hereby incorporated by reference to

the same e”?ﬂ%} bas 'fom?&%tbs‘i‘@%lslﬁﬁ%ftd@'ﬂﬂ 139 d-3b b Mise ualdsyi.sy gk cat ed to

be |ncorpora ence. In case of inconsistencies, the present

di scl osure, P Hﬂr% 7A &1 5781 180JrS, 1-80i OR. 19 1961 1-98 to 11185 T-1Qg i1 jrod- ]éEAI MED | S:
1. A conpoundigiifsoriwlhazd, 2928 to RQEHIN% DIeNsRE142 R 145, A1dRvwo NI51RE1E7, TRIZo G (A)

or a pharma | e I o - RS lLegen, or
R and R tagorhoe 1k RS BERA. PR bon SR ke O B S REOET,

ei ther R' orto R0L ISatte 1810, R313amEB2RY- SQ%uéﬁ%H@ﬁttq kB4, d-3p3 H3de 355113000, or an
optionally %%Qﬂs c{ IL%EQ)IB% exhibited IC,, values less than or equal to 1.0 uM in this assay.

[0247] Compounds I-1 to I-12, I-14 to I-22, I-24 to I-32, I-52 to I-35, 157, I-38, 1-63, 1-65
to 1-67, 1-69, 1-73, 1-86, 1-93, 1-98 to I-100, I-102, I-103, I-111 to }-113, I-117, 1-128, I-130, I-135, I
145, 1-147, 1-148, I-160, 1-161, 1-163, I-171, I-174 to I-199, 1-204 to I-206, 1-208 to }-211, I-213 to I-
217, 1-219 to -229, 1-231 to 1-235, 1-237 to 1-244, 1-246 to 1-257, 1-259 to I-270, 1-272, 1-274, ¥-277,
1-278, 1-280 to 1-301, 1-304 to 1-310, I-313 to I-319, 1-321, I-323 to 1-327, 1-329 to I-334, 1-337, I-
338, 1-341, 1-343, 1-350, 1-351, 1353, I-355, I-357, 1-359, 1-362, -365 to 1-368, and 1-371 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-
HC! (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-NI,), and 20 nM
recombinant murine Aurora B enzyme. The enzymatic reaction mixture, with or without
Aurora inhibitors, was incubated for 3 hours at rcom temperature before termination with
100 uL of stop buffer (1% BSA, 0.05% Surfact-AMPS-20, and 100 mM EDTA). A total of 100
L 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 mix containing 1% BSA, 0.05% Surfact-AMPS-20,
anti-phospho-PKA rabbit polyclonal antibody (1:2000, New England Biolabsj, and europium
labeled anti-rabbit IgG (1:2000, Perkin Elmer). The wells were washed and then the bound
europium was liberated using 100 uL of Enhancement Solution (Perkin Elmer).

Quantification of europium was done using a Wallac™ EnVision (Perkin Elmer).
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C, 6 aliphatic; or R and RY, taken together with the carbon atomto which
they are attached, forman optionally substituted 3- to 6-nenbered
cycloaliphatic ring; or R and R together forma bond; Gis hydrogen, an
optionally substituted aliphatic or Ring B when Rf' is hydrogen; and Gis
hydrogen, -ORS, -N(R )z -SRS, an optionally substituted aliphatic, or Ring
B when Rf' and Rl12 together forma bond; Ring Ais a substituted or
unsubstituted 5- or 6-nmenbered aryl, heteroaryl, cycloaliphatic, or
het erocyclyl ring; Ring Bis a substituted or unsubstituted aryl,
het eroaryl, heterocyclyl, or cycloaliphatic ring; R ng Cis a substituted
or unsubstituted aryl, heteroaryl, heterocyclyl, or cycloaliphatic ring;
R is hydrog@@mpte@é‘cll&ulamgml?', -SO R, or a C, aliphatic having 0-2
substituents |ndependently sel ected from R or R; Re is hydrogen, -OCRS,

A iRhG BIVC(ON(R')z, -NR CO R6, -N(R') SO Re6,
-N(R") SO N(Rojgy OF %nﬁbmaﬁ A & opahfowgéuymsma\uetcm@@lam &h bR or R R

is C, aliphatic or an optionally substituted %qy eteroar%
het er ocycl yl3s§FSa Y d%%faxpakm o HEatrestRtRNyadion Auizpra qubsiraips ﬂreex B]G'p
consi sting Q:feterrhﬁ:llr% decrédskd pHokpho gy&nah KMﬁs)tone-I—@‘dnSemN(lthhAuﬂEé E)n(k@]:até} al kyl),

- CC2H, - OO2( Cl g l rXeagl.ire HL%J@OII l(j’ Aurora B] ai%vqgu%g q1 S fe"lal éy%(ﬁﬂl %Ite{ g”elgf‘c h R

i ndependent Icﬁ gen or an op
het eroaryl, amy knm'et @mrgt?)ﬁc&hlyﬂtragrcm useﬁr 1ntsvmlaR$SEUnﬂ€tﬂhéS @@ﬁ%ssmﬂtﬂ?lbgeqf at om

taken toget %xrowBtabtlleg}eSmmM ﬁqm ﬁﬁmtl&q&m&m&%wm@ Maldghst i tuted 5-
to 6-nenbered heteroaryl menbered heterocyclyl ring having, in

addition to rf“ﬁ]é"dﬁf"i‘qlﬁb’éﬁ%’f%ﬁﬁSbbsfa??fﬁbdet‘?%?’éroat ons selected fromN, O,
and S, eaCha{&%P]I ndepqrqgseréglklyexampa Ig 99§14 rey g‘degpr':[a{éaq@ellll ll%ﬂ% Ut ed

al i phati c, het er oary eroc C group, eac pendently
is an opti ormhk W’ &ub@telllamﬁemtuwtecmjvamﬁght mB?%iI ylellgwa‘el mculaamd veanohnra'a

i ndependent |, t| onal, sub grac cl

het er oar y| %BEB’“%"Z r}; (If?%’éetﬁinw %ﬁra rmai Ih};ﬁmr oA l}e{ac dg}e R' and RY
i ndependent Ipprmeiblhwﬂrvag'd}ﬁ% Tritoro¢- 190 lrd?BSaCfﬂIE Wbreamupﬁai Wwith wptse anigpHigH3
substituted ;g m%bu%'fg%alﬂ{g ﬁ&ﬁolﬁﬁes{) Hd H:)bl%q dbotic HBHEN ERYRARGRLM th the

car bon atomto éngre tached, forman optionally substituted 3-
to 6- menber SHAEASTHSS BrEanfipodies iry 1 hoysad rappfempEpure: Affer waghipg With8B or 4 C
al i phati c opkd @Naddry stsitbtit dntieabbiIgd ARxa 488 (1380, Molecular Probes) and anti-

mouse IgG Alexa 594 (1:180) for 1 hour at room temperature. DNA was then stained with

Hoechst solution (2 ug/ml}. The percentage of pHisH3 and anti-mitotic positive cells were
quantified using Discovery T 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 pL 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 uL, 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%.

- 181 -



R and R together forma bond; Gis -H -OH -NH, -O(G_3 alkyl), -NH(C1.3
al kyl), -N(C1 , alkyl)zl C alkyl, C13 fluoroalkyl, -0-L'-R7, -N(G _

al kyl)-L'-R, or-L'-R; and L' is a covalent bond or C3.3 al kyI ene. 3. The
compound of claim1, having formula (A-1): C HNNONRe CRx ' NRy B
(A-1) or a pharmaceutically acceptable salt thereof; wherein: Rng Ais a
substituted or unsubstituted 5- or 6-nenbered aryl, heteroaryl,
cycloaliphatic, or heterocyclyl ring; -184 Ring Bis a substituted or
unsubstituted aryl, heteroaryl, cycloaliphatic, or heterocyclyl ring; R ng
Cis a substituted or unsubstituted aryl, heteroaryl, heterocyclyl, or
cycloaliphatic ring; Wis hydrogen, -ORS, -N(R4)2, -SRS, or a C,_3

al i phati c opixmmplel2k:y Isubstiséayé ed With R or R; each of R and RY

i ndependently is hydrogen, fluoro, or an optionally substituted C,

al i phati c; di vigo Tuner Bffcact Mudsh together with the carbon atomto which they

are attached, forman 0 tlonajaly substituted 3- to 6-nenbered
cycl oal i phatP2r i ng: HFcHO & * 100 gpiem danericslisin 109¢]- abrheerhpte Shiferesaliroup
consi sting Qfere ﬂaﬂrtfaally iffbbted i Sk sdbetlakadul s ac&Nrthe 1 fhKcB49a?ﬂankng}1$1QéD3 al kyl),

- CO2H, COZ(Cl alkl%) %T&QHZ and- ; al kyl) each

Ri ndependenti™yaf Lich{7gs 5§’ﬁe Hesibter dsiae py “§%‘F§?’Ft%ﬁg@&n§ﬂ dpdefeE aryl,

het er oaryl , ;mcullamirﬁnmcxy @leyel mgsuoedvica Metekdpuﬁmg a)ﬂrﬂlhealmumd t@gas at om

t aken toget her ni tr to m an |1y substituted 5-
o' 6. menber drrteletish P e SRSt Tha s B B boPBr e IR hiwt ng, i n
addi tion t o réRRediivbh@@@RaitGiatly 0 nicdWiE IRl ® isRt faLad Wikhom N, 0,
and S; each R5 independently is hydrogen or an OPtI onal Iy substituted

al i phatic, a%,uwra inhibiters GLOP y]].) at yyrious doses and schedules. All control groups received
vehicle alone. Tumor size and body weight was measure twice a week and the study was

terminated when the control tumors reached approximately 2000 mm”.

[0253] While the foregoing invention has been described in some detail for purposes
of clarity and understanding, these particular embodiments are to be considered as
illustrative and not restrictive. It will be appreciated by one skilled in the art from a reading
of this disclosure that various changes in form and detail can be made without departing
from the true scope of the invention, which is to be defined by the appended claims rather

than by the specific embodiments.

[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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het er ocycl yl

group; and each R independently is an optionally substituted

aryl, heterocyclyl, or heteroaryl group. 4. The conpound of claim 3,
having formula (C: SCI HNNRe R ~ " NRy CBI (C or a
pharmaceutically acceptable salt thereof, wherein: Ring Bis substituted
with 0-2 independently selected R and 0-3 independently selected R2° or
C, aliphatic groups; each R independently is selected fromthe group
consisting of G _6 aliphatic, R, R, -T"-R2°, and -T"-R; T is a C
al kyl ene ghahp QBtARRAld.Y substituted with R or Rib, wherein T' or a

portion
is -hal o,

“NR (O N(R') z,

thereof optionally fornms part of a 3- to 7-nenbered ring;

-185 R2C

“NO, -CN, -C(RS)=C(R5)a, -C(RS)=C(R5)(R 0), -C=C-RS - C=C R,
-ORS, -SR6, - 3(O) R® comS@PRS! for8@RM)RA) 2, -N(R )2, -NR C(O)R5,

-AO9-C(OR5, -C(OR5 -C(ONR42, - )-N(R")y -C(=NR")-CRS,
-N(R4)-N(R') z, -N(R) C(=NR4) - N(R4) v _- N( R6, -N(R')SON(R)z -P(O(RS)z

or -P(O(ORS)v each R independentﬁ&*'
het erocyclyl, or heteroaryl group; R Cis substituted with 0-2
i ndependently selected R and 0-3 ingﬁ%%

al i phatic groups; each R independently i
consisting of C, aliphatic, R2d, AN

-V-T3-Rrd; T2 is a C,_6 al kyl ene i
Ri b, wherein the al kyl ene chain

ected fromthe group

p % is interrupted by

opt
-Q(RS)=C(R9)-, -C=C, -0-, -0-, -SRILS(®? -S(Qz , -S@NR)-,

or a pharmaceutically acceptable salt thereof;
wherein:

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

-2’ , -T2-Rrd, -V-T3-Rad,
kpnally substituted with R3 or
L

-NR CO2R6, -0 CRR5, -O(ONR)2, -OCOR5 -CORR5,

an optionally substituted aryl,

dently selected Red or C16

and

(4)

hydrogen, -OR®, -N(R"),, -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, heterocyclyl, or cycloaliphatic ring;

Ring C is a substituted or unsubstituted aryl, heteroaryl, heterocyclyl, or cycloaliphatic ring;

R? is hydrogen, -C(O)R", -CO,R, -SO,R’, or a C, ; aliphatic having 0-2 substituents
independently selected from R’ or R’;

R* is hydrogen, -OR’, -N(R'),, -SR’, -NR‘C(O)R, -NR'C(O)N(R"),, -NR'CO,R?, N(R)SO,R",
-N(R%SO,N(R?),, or a C,, aliphatic optionally substituted with R® or R;

R! is C,, aliphatic or an optionally substituted aryl, heteroaryl, or heterocyclyl group;

each R® independently is selected from the group consisting of -halo, -OH, -O(C, ; alkyl}), -CN,

N(RY),, -C{O)(C,5 alkyl), -CO,H, -CO(C, ; alkyl), -C(O)NH,, and -C(QO)NH(C, ; alkyl);
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-N(R)-, -N(R) (O -, -NRCOQNR)-, -NR)CZ , -(ONR")-, -(O-,
-qO-¢0-, -0, -0Y0-, -0(OQO0, -0(QNRs-, -NR)-NR)-,
-N(R)S02 , or -SO2N(R )-, and wherein T'2 or a portion thereof optionally
forms part of a 3-7 nenbered ring; T3 is a C,_6 al kylene chain optionally
substituted wwth R3 or Rib, wherein the al kylene chain optionally is
interrupted by -C(RS)=C(RS)-, -CC, -0-, -S-, -S(O-, -S(0)2-, -S2N(R4) -,
-N(R)-, -N(RA)(O -, -NR (ONR)-, -NR)C02 , -C§10)N(R4)-, - O) -,
-C(O - (O -, each Rl}adepend@iyd) bydrogeOp@poptionathGub) e yiphatieNg R hetagaprlyor,

-N(R ) SQZ , or het&BMNyRerpup; obtme R withe ednie nlidoger atamakenitagathbheithetdbé opti onal |y
ng rcr);s par g (8; Qitdipdn ABANGHES iiélﬁz}iy éébgtﬁugea%-gféﬁ@ﬁ&%&}gaagm_ff-, -S-,

B - e ¢ 1 ving, 1 € nitrog (8) T
-N(R)CZ -c@%"%ﬁ%ﬁﬁ%ﬁ?@ i -"”‘%3>.-C(63>°-, Seol -O%O)-,B (0 O,
OO N(R ) -, TEPRRETERET EPBREPARE™ - N(R) - N(R ) -, -N(R) SOZ

- N( R4) SO2N( Reakn R® ind2p&)deRtB)is hydr e &d3pioratly subdtfr&dd ADphat@ arylPeldrdaNR)or N( R) - ;
Red is -halo, h?%%c Ty oy = C(RS)=C(RS) 2, -C(RS)=C(RS)(R10), -C=CRS -C=CR1,
-ORS, -SR6, -S(O F¥6, -SC5)2R6, -SABR5, -SM2N(R4)2, -N(R), -NR C(O R5,

- NRAC( O) N( R’ 9a2h R-ilNRACERRG, is an- (PHGERREbstit@Sf @JpNER o 2ryl grOuCed) R5, - CO2R5,
-C(O-C(OR5, -C(OR5,. -CCONR)2, -C(ON = -N(R4) 2,

- N(RA) O( =NR 3*‘“”-‘!\!(%( R“‘%‘*Pad@fb@? 2‘“—‘%39‘%@@” )“‘ibﬁft%&%‘ f&m*%gﬁ% %Jr-‘lﬁ%é‘?a%ﬁ% RCR) -N(R ) 2
-N(R4)C(=NR' )-N(R )2, -N(R4) SQ2R6, -N(R)S@®2N(R)2, -P(O(RS)v or

-P(O (ORS)i eagh R'ThdwWependentihih i, #hatnoptional |y substituted aryl,
heterocyclyl, or heteroaryl group;, each R3 independently is selected from
the group cowsh &R pryl Bfindeprariently idhydrogey, 840rg o4 p kyy ajiphatiegptionallyspbsjitited

-C( O (C1_3 al klith one GERHR; exTRGDR, tabdritydejher wiB{ G Misbon aggmtov@id)tNbi(eGL 3

al kyl); each Rakachaitlepeasepiohylyisabsatdzh. Brodlhdpitatddeydpliplematihg substi t ut ed
with R3 or R7, or two substituents Rib on the sanme carbon agorr% t aken

t oget her wi t it hyaragen o NHBHh ovhie RiPhedeptionadly sibpiteid &ithforrR a 3- to

6- menbered cgrbgcucl ietgerrf{')  bonk86 each R independently is hydrogen or an
optionally substi tuted a iphatic, aryl, heteroaryl, or heterocyclyl group;
or two R4 onGishy, SaeiH) 0g ey ntoiC, | AkdnNOg elkhlir Cwhikyl, €.h8uorpalkyl,ogen
atom forman apiienajty gypstitdtied;ond t o 6-menbered heteroaryl or 4- to
8- nmenbered heterocyclyl ring having, in addition to the nitrogen atom O0-2
ring het er odttomevaet badedClaabiodens: 0, and S; each R5 independently is

hydr ogen or an optionally substituted aliphatic, aryl, heteroaryl, or

het er ocyc ! yl g9 g_ou P, The compound of claim 1, having formula (A-1):

(A-1)
or a pharmaceutically acceptable salt thereof;

wherein:

Ring A is a substituted or unsubstituted 5- or 6-membered aryl, heteroaryl, cycloaliphatic, or
heterocyclyl ring;
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each R6 independently is an optionally substituted aliphatic or aryl group;
each R independently is an optionally substituted aryl, heterocyclyl, or
het eroaryl group; and each R10 i ndependently is -CQ2R5 or -C(ON(R)2. 5.
The conpound of claim 3, wherein each of R and RY independently is
hydrogen, fluoro, or a Cl1 6 aliphatic optionally substituted with one or
two R3; or Wand RY, taken together wth the carbon atomto which they are
attached, forman optionally substituted 3- to 6-nmenbered cycloaliphatic
ring. 6. TheRm@riﬁp@mdstmitecbcbralhmb@immwlehqierFa'rrigcyAOEid'@haicsqxtl)sl?iO's}ertYédngar
unsubstituted. ri el ected fromthe cons |st| r.ano

i hydr of ur anfine i arB Rt aparRnun o bR My Stk BRg me

2H pyrrol o, RYiE hfRlr&yen PYRT @l(masrzﬂp&rarcq ARLAR op@ralOdBstiththd azpkm Rm m dazol o,
i m dazol i no, i mdazolidino, pyrazolo, pyr azoF| no, pyrazolidino, isoxazolo,

i sot hi azol o, eask abRazbR'dndeperidapthl iphydrdgendinareoir o OIZEHnﬁVrSa'?fém*@I-I- pyrano,
benzo, pyri di NG, aliphgerdr@ ae R’ diex aigethempthphodaiboo atogite highthey are

t hi omor phol i NO,attRMKED, BiaR BptidAXily UbsHiled 3- Py R&hbead cy@biphaaiZtiRg, and
triazino. 7. The conmpound of claim6 wherein Ring Ais a substituted or

unsubst i t ut eekch Rhgdepsrdenidt iperleried frrr il grumrprsisdngs vishaln Pt Ofur A0, i eno,
pyrrol o, oxaz oI-lsI(R“)'g, HE(G)Z(GI 0lkyDCOAL 6I@(C,, qilysfi)aﬂ)(D)dNsz 20 XxAPBNH(C. 4 digthi azol o,

triazol o, benzo i dj i dazi no, I Wale] p . 8. The
conmpound of ?ﬂdéPn‘F “\'ié‘i%‘?yelf’ ﬁ‘?/drr%g&% A M&?‘ﬁ’h%ﬁf}%ﬁ% gipg‘Ftbct %Hlaﬁﬁit‘?’i‘éar%la?r bon at om
in Ring Ais u ﬁ@ﬁangciyﬂ greBR] cbvodi| B the saspeatitrggier pomgkentagetheryrifisthe =N N( R4) 2,
=N- ORS, =N NHC(n{D)dg8n atori-finikCH,oRGonatNe iHB@RIRE to &=MeRbBeredbieter®ryd ;or &de h

substi tutabl e @nsatbdfeahetkotyiclyDringaaba, idhdificn o MRk Agrofeniabony 0RuiAgt i t Ut ed or

substituted thﬂamat@;npseie%éﬁﬂoé@@h{d#am e ring nitrogen atomin Ring Ais
unsubstituted or substituted with -R96; one ring nitrogen atomin Ring A

optional | y i scioR]iddeperdientlyli8ifydecpeh oRin qph@i@blem@mﬂ?@/ahpéamhaybheterm or- CN,
-C(RS) =C(RS) 2, heﬂo%%Fﬁ(;EfS)aﬁRlO) -C=C-RS, -C=C-R10, -ORS, -SR6, -S(O) RS,

- SO2R6, - SO2N(R4)2, -N(R4)2, -NRA(ORS, -NRAC(O N(R')z

- NRACO2R61- TR deepewt@) ETepfionally eubefiteyeraryl, heteippysiyl othietyroxy €98, - C( O) RS,
-C(ON(R4)2, -C(=NR4)-N(R4)2, -C(=NR4)-ORS, -N(R4)-N(R4)2,

N(R4) ( NR4) NGR4) 257pe col}lﬂsgiﬂ-)d%@aﬁiﬁna NN REENCRA) Yy - P(O) ( RS) 2, -P(O(CRS)2,

an optionally substituted aliphatic,

i (&)

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'-R™;

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;
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or an optionally substituted aryl, heterocyclyl, or heteroaryl group; or
two adjacent Rb, taken together with the intervening ring atons, forman
optionally substituted fused 4- to 8-nenbered aromatic or non-aromatic
ring having 0-3 ring heteroatons selected from the group consisting of O,
N, and S; each R3 independently is selected fromthe group consisting of
-halo, -OH, -QCG_3 alkyl), -CN, -NR4)2, -C(O(C_3 alkyl), -C>2H,

-CO (Gt _3 alkyl), -CCONH2, and -C(ONH(Ct_3 alkyl); each R4 independently
i s hydrogen @F isaiibl)Nb,008] IR EIIRSLI-CH) edRAIN PheHd-&, -CaeRl’, -ORBE 0ar y| , or
het er ocycl yl 0T QBR, .85, rE WR, 1ifke) C onRykH el\ﬁm 18] WRQYERS,S OJNR“(E(QKGDOICQQ@ her
with the nltrogg{bﬁ m_O éﬂg rC| bﬁg é s | &&ﬁg é By nber ed

het eroaryl or fe nto the
ni trogen at om -6EYRPGRy ]H@et)éY(Ba\Zt )C(s éé‘{%b’ f\':{%’%} K Q(Ra) &8\5@9 each RS
i ndependent |y |%(0M%Q¥g%(@)(@ﬁs)an optional ly substl tuted aliphatic, aryl,

neteroaryl . o, pbeLerR5ul o SLOURI RGN0 INERENAETL Liubs ARt | 07l |y

substituted & phati‘c or rou eac an optionally
substituted mhyk.s shlBsItiﬁft&Exylﬁ{ o md@fendmau)easMey Re @ﬁ@apndepeaseﬂnlyaelected R

i ndependently I sc: Gi:RSroafsl O N(R4) 2, - CO2R6, - SO2R6, -S2ZN(R4)2, or a
C,, aliphatic optlonal y substituted with R3 or R; and each R10

i ndependent | gack B? in@@RRlentlyris sei©) MoRAheZroupgonsitins efdpdinhaticdt B'al nk'S,
wher ei n: each Rp-Rhdepanadaft-Vyre-RS; sel ect ed fromthe gr oup consisting of Cl
aliphatic, CL fluoroaliphatic, -R23i, -Rb, -T R or. two

adj acent Rb, T'tisken 2Hkplgrerchan otiopsly Stﬂl’fé‘“iteﬁit"é‘ﬁ\/‘faﬁf “fhie‘i‘?ﬁ‘ thy %]ﬁ'éene 5 an
optional |y subspiidnalieidinkisptid By -QR)BARprHoeCe- -@F,(ﬁmﬁ(ow SO RPN hat i ¢
ring having 0-3\fgy ”Q\r(*ft% NI@@@))IQ&J‘)BC&(%@;CU QAR Growy, - ¢ORs0sT i ng of 0,
N, and S; T1 ISC8 ?E@jﬂ Nﬁg? W) SM Ed)},%%%@)ﬁ‘{'ﬂ) A8 or Rib,
wherein T1 or a p’d eréo 5 {} §1¥ art

7-menbered ring* e@ﬁ“(,:'ﬁ Wr‘i“ﬁ‘d sl P ga'ﬁ) 633 aIF‘fIBlFfé‘? "C8opt i onal |y
S;JbSt I : uLed '¥M1§J1(tf Eglkﬂgne?lﬁam %hohéﬂﬁf su&ﬂgﬁetd vtﬂﬂﬂ@roﬁRaR'mbleﬁﬂl tﬁé"ﬂkﬁ@ﬁ&ha@rﬁ?\bgn f
atom taken together” w 0 Cc I ache orm
a 3- to 6- menb@PEFOEF BEETRIC ?BY%(%S%(@c# Q@?%dg%hg‘vﬁ% SSN?(HI):&I 0,

-NO2- CN, - C( RS)N@()RS)I(B‘)CGC(E( R SOPRSBY))( RIG)COx ce@)is@ ) 9 RI9-COPRS, - SR,
-S(O R6, - SO2REGO, STLING-REXZ0)0- NOREDYR(R'y-, NRUTFRS,-NARIFA S(cO) T2 and - 188

wherein T° or a portion thereof optionally forms part of a 3-7 membered ring;

V is -C(RD)=C(R%)-, -C=C-, -0-, ~S-, -S(O)-, -5(0);-, -SON(RY)-, ~N(R?)-, -N(R)C(O)-,
NR*C(OIN(RY)-, -N(RY)CO,-, -COIN(RY)-, -C(O)-, -C(O)}-C(O)-, -CO,, -OC(O)-,
LOC(0)0-, -OC(O)N(RY)-, -C(NR)=N-, -C(OR%)=N-, -N(R'}-N(R*)-, -N(RHSO,
AN(RYSO,N(R?)-, -P(O)(R%)-, P(ONOR®)-0-, -P(O)-O-, or -P(O)NR?)-N(R’)-;

R is -halo, -NO,, -CN, -C(R%)=C(R5),, -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'COR,
-0-CO,R%, -OC(OIN(RY),, -O-C(O)R®, -CO,R?, -C(O)-C(O)R?, -C(O)R’, -C(OIN(R?),,
—CLOIN(RYC(=NRY)-N(R*),, -N(RYC(=NR)-N(R)-C(O)R®, -C(=NR*)-N(R"),,
-C(=NRY-OR®, -N(RY)-N(R*),, -N(RHC(=NR*-N(R?),, -N(R*)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;

each R® independently is selected from the group consisting of -halo, -OH, -O(C, alkyl), -CN,
-N(RY),, -C(ONC, 5 alkyl), -CO,H, -COy(C, 5 alkyl), -C(O)NH,, and -C(O)NH(C,; alkyl);

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;
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-NR4CO, R6, -O-CO, R5, -OC(O)N(R4)y -O C(OR5, -COR2R5, -C(O)-C(OR5, -C(ORS,
(O N(R')z -C(=NR )-N(R4) z, -C(=NR4)-ORS, -N(R4)-N(R')Z
“N(R4) C(=NR )-N(R4),, -N(R4)SO, R6, -N(R4)SO N(R4)2, -P(O)(R5)z or

-P(O) (OR5) 1]

S

N
N

0

Q

Ol

and each R b independently is an optionally substituted aryl,
heteroaryl, or heterocyclyl group. 10. The conpound of claim9, wherein
Ring Ais selected fromthe group consisting of: -189 O0 " OI, r

~ S

Il N ¢/ 0s SH NN HI HN/ <ON N~"- (NO~s <NH NNN./ I
6, |edeh K ind@peridRhtly iH-IN@ragen or anjopionafliHbaitydpd NipRetis. aryl hepqraqaylepcN N N |
N N N ~ NhetefNeycNI grodi9Or 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
§-membered heterocyclyl ring having, in addition to the nitrogen atom, 0-2 ring

hetercatoms selected from N, O, and 5;

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 7 independently is an optionally substituted aryl, heterocyclyl, or heteroaryl group;

and

each R' independently is -CO,R’ or -C(O)N(R*),.

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,
piperidino, dioxano, morpholino, dithiano, thiomorpholino, pyridazine, pyrimidino, pyrazino,

piperazino, and triazino,

7. The compound of claim 6 wherein Ring A is a substituted or unsubstituted ring
selected from the group consisting of furano, thieno, pyrrolo, oxazolo, thiazolo, imidazolo,

pyrazolo, isoxazolo, isothiazolo, triazolo, benzo, pyridino, pyridazino, pyrimidino, and pyrazino.

8. The compound of claim 3, wherein:

each substitutable saturated ring carbon atom in Ring A is unsubstituted or substituted with
=0, =5, =C(R%),, =N-N(R*),, =N-OR%, =N-NHC(O)R’, =N-NHCO;R®, =N-NHSQ,R®, =N-R°

or -RY;

each substitutable unsaturated ring carbon atom in Ring A is unsubstituted or substituted
with -RY;

each substitutable ring nitrogen atom in Ring A is unsubstituted or substituted with -R*;

one ring nitrogen atom in Ring A optionally is oxidized;
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r NN CNi pX3aF0O=<PNt FHo fH SS< N11 c S=< NCN SH and H
any of which groups optionally is substituted on any substitutable ring
carbon atom and any substitutable ring nitrogen atom or wherein Ring Ais
selected fromthe group consisting of: Qx o x/ s o~Sx SSS-N\I " 'r
HN\ " ayr S\ | Syr oON H a  /\V I NI a'> \'I N and NI , any of
whi ch groups optionally is substituted on any substitutable ring carbon
atomand any substitutable ring nitrogen atom 11. The conpound of claim
10, havi ng f e iadepBydently-id Hdlo/- (\ID,_, -EN - RReC(R]);, -RRH)FRY)(RB) -C=6fR°.a

phar maceuti cal | & eptsable 4 _shher 5 | " 4 stituted
with 0-3 Rb; Rlélca% oy ?lk B@k %&(R}I\hﬁg\ﬂ) nl\m(f@))ﬁgMbRti‘iu)gltﬁat.allér@’oaIry:J °

x5
het er ocycl yl , E &foﬁTQ%ﬁaﬂ%OW(%@“O" 'C02R5 -CO)-COR kYol
“CLOIN(RY),, -C(=NRH)-N(R?),, -C(=NR"-OR, N(R4) AN(RY,, N(R)C(=NR*)-N(R),,

-N(RYSO,RE, -N(RHYSOQ,N(RY,, -P(ONRT),, -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, -OL, -O(C, ; alkyl), -CN,
-N(RY),, -C(O}C,; alkyl), -CO,H, -COLC, ; alkyl), -C(O)NH,, and -C(O)NH(C, 5 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 having, in addition to the nitrogen atom, 0-2 ring hetercatoms
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;
each R’ independently is an optionally substituted aryl, heterocyclyl, or heteroaryl group;

each R independently is -C(O)R?, -C(O)N(R*),, -CO,R?, -SO,R®, -SO,N(RY),, or a Cy, aliphatic
optionally substituted with R* or R’; and

each R'® independently is -CO,R® or -C(O)N(R"),.

9. The compound of claim 8, wherein:

each R’ independently is selected from the group consisting of C, ¢ aliphatic,
C,, flucroaliphatic, -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 group
consisting of O, N, and S;

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;

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?, -5R?, -S(O)R?, -SO,R®, -SO,N(RY),, -N(R*),, -NR*C(O)R’, -NR*C(O)N(R'),,
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and Ring Cis a substituted or unsubstituted aryl, heteroaryl,

het erocyclyl, or cycloaliphatic ring. 12. The conpound of claim 11,
wherein: Ring Bis a nono- or bicyclic aryl, heteroaryl, heterocyclyl, or
cycloaliphatic ring; each substitutable saturated ring carbon atomin Ring
B is unsubstituted or is substituted with =0, =S, =C(R5)2, or R, each
substitutable unsaturated ring carbon atomin Ring Bis unsubstituted or is
substituted with R ; each substitutable ring nitrogen atomin Ring Bis
unsubst it ut ed GNREEHEL {-COEY -MONROE :0-CEURN-OLR] RHBFEATFBNEIQRT s sel ect ed
from the group-CONSIRSL lG@g\IRff—NGﬂ.),z,@C(&NRpWI B({RHR2E),, RARYHC=RRHRARY, and

-T'-R 7 T i s qrbgso b kyRessnebgi- ﬂO@(@t)LQp@dd wreybsdituted with R3 or Rib,
wherein T' or a portion thereo optionally forns part of a 3- to

7- menber ed ré¢apgR Rﬂepen@enﬂhalampfmn@’ subsgiNted agy L RBIeE@yREY DeteroqgeiRBgrept R5) (R10) ,
-C=CGR5, -C=CR10, - -SR 6, -S(OR6, -S2R6, -SA2N(R)2, -N(R4)2,

:ggg%?) R, 9 Nfﬁf %%%ﬁg@%%&ﬁﬁr%) o '§5e1eﬁt§¢$%?u\%r%p>c%nsm&ﬁ%9 ?15?’3,

-N(R") - N( R%) 2, -N(R)C( =NR")-N(R ) 2, -N(R')802R6 -N(R") S&2N(R") v
-P(O(R5)2, or -P(O(OR )i each R' independently is an optionally
substituted aryl, heterocyclyl, or heteroaryl group; -192 each R9c

i ndependently is -C(OR5, -C(ONR4)2, -CO02R6, -S02R6, -S2N(R4)2, or a C,,
aliphatic optionally substituted with R3 or R; and Ring Cis a nono- or
bicyclic aryl, heteroaryl, heterocyclyl, or cycloaliphatic ring; each
substitutable saturated ring carbon atomin Ring Cis unsubstituted or is
substituted with =O =S, =C(R5)2, or R each substitutable unsaturated
ring carbon atomin Ring Cis unsubstituted or is substituted wth Rd,;
each substitutable ring nitrogen atomin Ring Cis unsubstituted or is
substituted with Rd; each Rd independently is selected fromthe group
consisting of Cl6 aliphatic, RRd , 0, -T 2 W, -T2-0-V-T'-R 2d and
-V-T'-Rd; T2 is a C1 6 alkylene chain optionally substituted with R3 or
Ri b, wherein the allcylene chain optionally is interrupted by
-C(RS)=C(RS)-, -CC, -0-, -5-, -S(O-, -S(0)2-, -SO2N(R4) -
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-N(R4)-, -N(R4)C(O-, -NRMAC(ONR4)-, -N(R4)Ccoz , -C(ONRY-, -CO-,
-9-9-, -C0L, -0(OQ-, -C(OQO, -O(ONR4)-, -NR4)-NR4)-,
-N(R4) SO2-, or -SO02N(R4)-, and wherein T2 or a portion thereof optionally
forms part of a 3-7 nenbered ring; T3 is a C,_6 al kylene chain optionally
substituted wwth R3 or Rib, wherein the al kylene chain optionally is
interrupted by -C(RS)=C(RS)-, -CC, -0-, -S-, -S(O-, -S(Or, -SO2N(R4) -,
-N(R4)-, -N(R4)C(O-, -NMMAC(ONR4)-, -N(R4)Cco2 , -C(ONR4Y-, -C(O-,

-G0-Q(0-, -Cs-00(0-, -O09)0-, -OA(ONB)-. - N Ré)sNA) -
-N(R4) S02 , or (f\fN( R4) -, ang jwherein T3 of portlon t r of optlonally
fornms part of ap rrenbered s Vis - RS) -
-S(O-, -9(0)2-, OZN( R4) - N( 4) -, - N( R4)C(O NR4C(O)N("FR4)

-N(R4) C0 C(O)N( 4) - C(O) C(O) (O - ﬁ -0 O - EOCXO)O
- OC( O) N( R4) 55524 - N( R4) - N( R4
- N( R4) SOZN( R4) P(0) (R5) - (0R5) o S.B(0)-0-, or NRS) N(R) -

R2dIS halo - CN, C(RS) 5) 2, - O(R5) 5) ( RLo) *RS - C=C Rto,
SOR6 - SCRR6, - SOBR5, - SC2N(R4)V -N(RA)V - NR4C(O)R5

NR4C(O)N(R4)V N COZR6 -0C( O NER -0- C(O) R5, glcoeR5

-C(0) - (O R5, - =NR4) - N( R

- N( R4) C( =NR4) - C(O)RS @4) N( R4)2’%§ =NR4) - OR R4)-N( R4) 2,
N(

- N(R4) C(=NR4) - N( -N(R4) N( R4) SC2 - P( O)( or

-P(O (OR)2; each R" i ndependent | y is an optionall y substi tut ed aryl,
het erocycl yl, or hateroaryl grt-bu and each RIdy i ndepende y";LI s -C(O R5,
-C(ONR4) 2, - , -S2R <ﬁ (R4) 2, g 4 ali phat optional ly
substituted w % or R7 13 corrpoun aim 1, ha\(j rr,,f ormula (I):

-193 Ram N\ N or a pharmace |caI | y accept’abl e salt
t hereof; wherein:

% % %
O SOl C O £
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Ring Ais substituted with 0-3 Ro; Ring Bis a substituted or unsubstituted
aryl or heteroaryl ring; Ring Cis a substituted or unsubstituted aryl,

het eroaryl, heterocyclyl, or cycloaliphatic ring; R is hydrogen, -C(OR,
-C2R, -SO2R, or a C, -, aliphatic having 0-2 substituents independently
selected fromR3 or RR R is C,, aliphatic or an optionally substituted
aryl, heteroaryl, or heterocyclyl group; each Rb independently is -halo,
-NO -CN, -C(R5)=C(R5)2, -C=C-R5, -OR5, -SR 6, -S(OR6, SO02R6, -SO2N(R4)2,

-N(R4) 2, - NR4C( Rai - NR4C( O) RZLQLy - NRACO2RG, 40 CCRRS5, - N( R4) 2,

-0 O)R5 C(O-C(O C(OR5, - R4) 2, -G= -N(R4) 2,
- C(=NR4) - CRS N -N(R4) 2, C(=NR4) - f - N( R4) SOZ o

- N(R4) SO2N( R4) a, (O (R5) 2, - P((S)(CRS) 2, an o ionally sulbkst it ut ed

al i phatic, or an opti onal |y substl tuted aryl het erocyclyl, or heteroaryl

group; Wis hydrlagerg or ad § Pphatic optlonally substlt,';b ¢ with R3 or
R, each R' a each areszlay gpgen or Rf' and Re toget eﬁforma bond;

each R3 independg y is sel ect ‘prom t he group consi sti ngoz hal o, -
-Q(CL_3 al kyl), CNrrr -N(R4) 2, Hc('O (G _3 al kyld), - CORH, (JHCiBaIkyI)
-C(ONH2, and i &DwithGrouds adteially jis subieied¥h dnf elep@nadBiBtihy catin e @gen or an

opti onal I Yang MBS el ML AR AlbRRGkCor aryl, heteroaryl, or heterocyclyl group;
or two R4 on the sane nitrogen atom t aken together with the nitrogen

atom forman optionally substituted 5- to 6-nenbered heteroaryl or 4- to
8- menber edvieeirating 4y &l syibcted frogn hagionpyconpipingdéli ti on to the nitrogen atom 0-2
ring heteroatoms selected fromN, 0, and S; each R5 independently |s

hydr ogen or a ti Q{lal ly substituied alip ‘,{ﬂryl heteroarxﬁl

het er ocycl yl 194 each depende $*an optlon y substltuted
aliphatic or arwl lgroup; an i ndepen is an Iy
substituted arylO h¥t er ocycl het eroaryl “gr&up. npound of
claim 13, having formula (11): 0 HN>NRe A
S
S 3 S S
\ !
o i 8 o | \ l \ |

H

an

d
N™ ™~
l

any of which groups optionally is substituted on any substitutable ring carbon atom and

o
o
S

o,
",

e
o
o

%,
*a,
*a,

o
o
e
o

",
o,

Rt

any substitutable ring nitrogen atom.

11, The compound of claim 10, having formula (B):
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N B or a pharmaceutically acceptable salt thereof; wherein: Wis hydrogen
or a C,_3 aliphatic optionally substituted wwth R3 or R; Rng Ais
substituted with 0-3 Rb; each Rb independently is selected fromthe group
consisting of C, aliphatic, R2, Rb, -T -RT, and -T'-R S; each R2n

i ndependently is -halo, -NO -CN, -C(RS)=C(R5)2, -CCR5, -ORS, -SRef,

-S(O R6, -SO2R6, -SAZN(R')z -N(R4)2, -NR'C(OR5, -NRAC(O N(R4),, -NR4CO Re6,
-0 C2R5, -CC(ONR4)z -OC(OR5, -CO2R5, -C(O-C(OR5, -C(ORs5,
-C(ONR4)2, -C(=NR4)-N(R')2, -C(=NR4) /RS, -N(R4)-N(R4),,

-N(R4) C(=NR4)-N(R )z, -N(R4)S2R6, -NR 2N(R4) 2, -P(O (R5)2, or

-P(O (ORS)2; each R b independently ig,AmOptionally substituted aryl,

het erocycl yl, or heteroaryl group; g Bis an aryl or heteroaryl ring
substituted with 0-2 independently ser\lI Ned R and 0-3 independently
selected R2c or C,, aliphatic groups; g_gd ]39 i ndependently is selected
fromthe group consisting of Cl, aNphat{c R2c, Rc, -T -R2c, and
-T'-R7c; each R2c independently i ) F{NOZ -CN, -C(R5)=C(R5) 2,
-C=CR5, -ORS, -SR6, -S(OR6, -S& OBKI(R4)2, -N(R4) 2, -NRAC( O R5,
-NRAC(O)N(R4) 2, -NRACO R6, -O CO2R5, /-OC(ONR4)2, -OC(OR5, -CO2R5,
-C(O-C(OR5 -C(OR5, -C(ONR4)2, &(=NR4) - N(R4) 2, - C(=NR4) - OR5,
-N(R4)-N(R4) 2, -N(R4)C(=NR4)-N(R4) 2 N(R4) SO2R6, - N(R4) SOZN( R4) 2,

-P(O(R5)2, or-P(O)(ORS)v -195 each R” i ndependently is an optionalBy
grogégryl group; T is a C, alkylene
r 1

substituted aryl, heterocyclyl r

chain opti onal %S/a%}ﬁﬁ’éﬁcf"it’lﬁ%ﬁ@cf&iﬁf?ﬁe?@%%ee wherein T or a portion

t her eof optionahbyinforms part of a 3- to 7-nenbered ring; Ring Cis aryl or
heteroaryl ring substituted with 0-2 independently selected Rd and 0-3

i ndependent IISinséliﬁée‘PSédﬁMﬂdH@; al i phatic groups; each Rd independently is
sel ected fr Olgjné 1es a Ll?sgglte%%?grlls%gslﬁggecp erl,cl"‘lete%lalrﬁnl%gei'o(%yd)ﬁ\,eoq tycBZﬂﬂhaﬁC ring;

and

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

12. The compound of claim 11, 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, =5, =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 is a C,4 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, -NQ,, -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?, -NR'C(O)N(R?),, -NR'CO,R®, -O-COR’,
-OC{OIN(RY),, -O-C(O)R?, -CO,R®, -C(O)-C{O)R®, ~C(O)R’, -C(OIN(R?),, -C(=NR*)-N(R*),,
-C(=NRH-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%);;

each R” independently is an optionally substituted aryl, heterocyclyl, or heteroaryl group;
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-T"-R2d, -T'"-Rd, -V-T3-R2', and -V-T'-Q T2 is a C, 6 al kylene chain
optionally substituted with R3 or Rib, wherein the al kylene chain
optionally is interrupted by -C(R5)=C(RS)-, -C=C-, -0-, -5-, -S(O-, -S(O2
-S2N(R4) -, -N(R4)-, -N(RH)CO-, -NRAC(ONR4)-, -N(R4)CO2 , -C(O N(R4) -
-49-, -O-9o-, -C®, -0(9-, -0(0)0C, -O(O N R4)- _
-N(R4)-N(R4)-, -N(R4)S2 , or -SO2N(R4)-, and wherein T2 or a portion
t her eof optlonally forms part of a 3-7 menber ed rlng T3 is a C, al kyl ene
chai n opt i onedch " sedtrsndantly EdCEIRHCRANGY), REGR', vilieR e SANR S alaler dipbaticchaj n
optionally is iopti@alupbeeutbywittORERFG(RS) -, -CC, -0-, -5-, -S(O-, - O) 2
-SOZN(R4)-, -N(R4) - -N(R4)C(O) - NR4 O)N(R4 - R4C02 , C(O)N(R4)
-0 - - Bn é(lmmono— @(Bz:yc ic aWroaryl r@y or {1-»3 &
- N( R4) N(R4) zach sdﬂé%@t%mratg{{ rm - AN Rin QQS Mﬁfsﬁt’u&d-ggmgubsﬁtuﬂe@rt I on

t her eof optlonal hy ”E(R art..of a 3-7 nmenbered ring; Vis -C(RS)=C(RS)-
_Cc=C, -0-, -5 Q(oi 500 2-, - S2N(R4) -, -N(R4)-. -N(R4)C(O -

- NR4C( O N( R4aath smrbﬁﬂ(tﬁéﬁlgﬁ%aturate@(r@k N atom @K € is undubSuted &)is subst@ﬂ?d ,
-00(0)-, O O\@pe- O O N(RA) -, - C(NRA)=N-, - O(CR5)=N-, - N Ra) - N( R4) -
-N(R4) S0Z , - N(R4)'SO2N( R4) - -P(O)(R5)-, -P(O)(O?5) O, -P(O-0, OI’
-P( O (NR) - N( Ryh gubﬂﬂdablgrmg'raﬂrc@gen atN@An Rin€R is ur@f oR@)s@shm@ﬂ@uﬂ o,

-SR6, -S(O RS, | - S02R6, - SN R4 R42 NR N NR42
Eoa BT s S R
-C(O R5, C(O)r\FMQ’T3@“NR (R4)y -C(=NR4)-ORS, -N(R4)-N(R )2,

-N(R NR4) =, 3 32we che Hain
- PE Og (C(CRS) Z)nglgé)egué lergg %9% gﬁ‘%ﬂggﬁds%%g( (Ic:))\)r?)Ii h IP{n@legu S;ﬁI tgl{ted aryl,

het er ocycl yl , GPtRaLs? H&F‘S‘/‘Pt‘fd g}‘ &ﬁ]f))'qé EhCRE |Q1'd%péﬁaer?¥@ 159 I\§§| ‘ected from
the group consHSE)HAENENCONAINR ‘CODRR)- BLCG,-aLYNIR')-, ~GRY)- -C(PYRD)-2,
-C(O (C1_3 al kytd,, -o€ORHOC(EIOR (GROINER K YR -N(R)- ONGRIZS BN ok -SONGINHEEL. 3

al kyl); —each RipbreinReGRERARRVedk Sptny (B bhRbata £mQRicQNalL] y substi tut ed
with R3 or R, or two substituents Rib’on the sane carbon atom t aken

t oget her wi tTigd@, daylb@mheamqpnomjlywﬂbschltedtvhw ar &, athemohbaklofiaoe thain 3- to

6- menber ed car REGHGIly i€infePred bleﬁRwﬁ) Re=t-ndependent, lsyo;lﬁS-sme@gen or an

8#“'t%akhyoﬁ“i’ﬁgg“ﬁiﬂﬁdeo@%¢<§PN€%‘>Y-N%§8&?28§MQ"‘> S Rgrapye v orou:
-CO,, -OC(0)-, -OC(T)O-, OC(O)N(R R“) N R“)SO or —SOZN(R“) and

wherein T2 or a portion thereof optionally forms part of a 3-7 membered ring;

V is -C(R%)=C(R%)-, -C=C-, -O-, =5, -5(O)-, -$(0),-, -SO,N(R)-, ~N(RY-, N(R")C(O)-,
“NRC(O)N(RY-, -N(RYC Oy, -C(OIN(R?)-, -C{O)-, -C(0)-C(O)-, -CO,-, -OC(O)-,
-OC(0)0-, -OC(OIN(RY-, -C(NRY=N-, -C(OR%)=N-, -N(R}-N(R*)-, -N(R"SO,,
N(RYSO,N(RY)-, -P(O)R)-, -P(O)(OR%)-O-, -P(0)-O-, or -P(O)(NR5)-N(R®)-;

R is -halo, -NO,, -CN, -C(R%)=C(R%),, -C(R%)=C(R}(R"), -C=C-R?, -C=C-R", -OR®, SR,
“S(OYRS, -SO,R?, -SO,R, -50,N(RY),, -N(R"),, -NR'C(O)R, -NR'C(O)N(R"),, -NR*CO,R’,
-0-CO,R?, -OC(QIN(RY,, -O-C(O)R?, -CO,R%, -C(0)-C(O)R?, -C(O)R®, -C(OIN(R"),,
-C(OIN(RHC(=NRH-N(RY,, -NRHC(=NR)-N(R)-C(O)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(ONOR’),;

each R™ independently is an optionally substituted aryl, heterocyclyl, or heteroaryl group;
and

each R* independently is -C(O)R?, -C(O)N(R?),, -CO,R?, -S80,R?, -50,N(R"),, or a C,, aliphatic
optionally substituted with R® or R’.

13. The compound of claim 1, having formula (1):
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nitrogen atom forman optionally substituted 5- to 8-nenbered heteroaryl
or heterocyclyl ring having, in addition to the nitrogen atom 0-2 ring
het erocatons selected fromN, 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 independently is an optionally substituted aryl,

het erocydyl, or heteroaryl group. 15. The conpound of claim 14, wherein
Ring Bis a substituted or unsubstituteg~——wpno- or bicyclic aryl or
heteroaryl ring selected fromthe groupi sting of furanyl, thienyl,
pyrrolyl, oxazolyl, thiazolyl, Hﬂ(:l%fk.(%\I pyrazol yl, isoxazolyl,

i sot hi azol yl, oxadiazolyl, triazolyl, hladlazolyl phenyl , pyridyl,
pyridazinyl, pyrimdinyl, pyrazinyl, téra2|nyl |ndolizinyl, i ndol yl ,

i soi ndol yl, indazolyl, benzo[b]furan : @[b]thienyl, benzi m dazol yl ,
benzt hi azol yl , benzoxazolyl pur i ¢i nol yl, isoquinolyl, cinnolinyl,
pht hal azi nyl, qui nazolinyl, quin napht hyri di nyl, and pteridinyl.
16. The conmpound of clain114, where g Bis a substituted or
unsubstituted phenyl or pyridyl riRrff 17gfzZThe conpound of claim 16, having
formula (Ila): HN NONRe A-N -B a) wherein: Ring Ais substituted
with 0-2 independently sel ected Rb; Ring Bis substituted with 0-2

i ndependent|y selected R. 18. The compound of claim 17, characterifzed by
at least one of the follo featyres: -197 (a) each Rb i ndependently is
sel ect ed fron1Pﬁ%ﬂEPBﬁB“5§h§%§P?Hﬁ %f:?TOG aliphatic, R Rb, -T' -R2b, and
-T' -R7b, where  Jeess @ C .3 alkylene chain optionally

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, heteroaryl, heterocyclyl, or cycloaliphatic ring;

R? is hydrogen, -C{O)R, -CO,R’, -SO,R!, or a C,; aliphatic having 0-2 substituents
independently selected from R® or R”;

R'is Cp4 aliphatic or an optionally substituted aryl, heteroaryl, or heterocyclyl group;

each R® independently is -halo, -NO,, -CN, -C(R%)=C(R®),, -C=C-R®, -OR’, -SR?, -5(O)R’,
-50,R?, -SO,N(RY),, -N(R*),, -NR!C(O)R®, -NR*C(O)N(R"),, -NR'*CO,R®, -O-CO,R’,
~OC(O)N(RY),, -O-C(OIRE, -CO,R®, -C(O)-C(OIR®, «C(O)R’, -C(OIN(RY),, -C(=NR*)-N(R%,,
-C(=NRY-OR®, -N(RH-N(R*),, N(RHC(=NR*)-N(R"},, -N(R)SO,R®, -N(RHSC,N(R"),,
-P(O)R%),, -P(OXOR’),, 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, 5 alkyl), -COH, -CO,(C, 5 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 hetercary! 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;
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substituted wth fluoro, and each R2' independently is selected fromthe
group consisting of -halo, -NO -C(RS)=C(R5),, -CCR5, -CCR5, -0CRS,

-N(W 2,
the group consisting of C,_3 aliphatic, R3, R, -T"-R, and -T' -R",
is a C a alkylene chain optionally substituted with fluoro, and each
i ndependently is selected fromthe group consisting of -halo, -NGQ

-C(RS)=C(R5)z, -C=C-R5, -ORS, and -N(W,; and (c) Re is hydrogen. 19. The
conpound of c;alclaRﬁrmd_@endqwm iﬂgl dpiomalll allb(stlltlllte)i alighatiqgqangl geur;RA N Rc (ni)

TI

R

The conpound o
Ref Rc5 (Irr

Rb; Rb is selected fromthe group con3|st| ng of & _3 aliphatic, C _3
f1 uoroal i phati ag. and@hf2mpoundld8aiR21, Hasing &reckdd): f r om t he group consi sti ng

of

- hal o,

each of R' and R S independently is hyd en or R; R is selected fromthe
group consisting of C .3 aliphatic, C _§ oroal i phatic, and R2; and

HN

(n
or a pharmaceutically acceptable salt thereof;
wherein:
R¢ is hydrogen or a C, ; aliphatic optionally substituted with R® or R’;
Ring A is substituted with 0-3 RY;
each R® independently is selected from the group consisting of C, ; aliphatic, R*, R™,
-TL-R?, and -T-R™;
each R?® independently is -halo, -NO,, -CN, -C(R®)=C(R®),, -C=C-R’, -OR’, -5R®,
S(O)RE, -S0,RS, -SO,N(RY),, -N(R?),, -NR'C(O)R’, -NR'C(O)N(R*),, -NR'CO,R’,
-O-CO,R, -OC(OIN(RY),, -O-C(O)R?, -CO,R?, -C(O)-C(O)R’, -C(O)R®, -C(O)N(R"),,
-C(=NRY)-N(R),, -C(=NR")-OR’, -N(R)-N(R*);, -NR)C(=NR')}-N(R’),,
N(RY)SO,R’, -N(RY)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;

each R° independently is selected from the group consisting of C,, aliphatic, R*, R”,
-T-R%, and -T-R%; ‘

each R* independently is -halo, -NQ,, -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,RS,
“O-CO,R, -OC(OIN(R?),, <O-C(OIR’, -CO,R’, -C(O)-C(O)R’, -C(O)R?, -C(O)N(RY),,
C(=NRY-N(R?),, -C(=NR")-OR’, -N(R)-N(R?),, N(RIC(=NR*)}-N(R"),,
-N(RH)SO,R?, -N(R")SO,N(R?),, -P(O)(R?),, or -P(OYOR’);;
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20.
Rb3 N

N2, -C(RS)=C(RS)2, -C=G-R5, -CRS, -N(R')y -COR5, -C(QNR)Y



R2c is selected fromthe group consisting of -halo, -NO®2, -C(RS)=C(RS) 2,
-C=CR, -OR5 and -N(R')2 21. The conpound of claim 20, wherein: Re is
hydr ogen; each of Rb2 and Rb' independently is selected fromthe group
consi sting of hydrogen, -halo, C,_3 aliphatic, C _3 fluoroaliphatic, and
-ORS, where R5 is hydrogen or C-, aliphatic; and each of R" and R S

i ndependently is selected fromthe group consisting of hydrogen, -halo,

Cl 3 aliphatic, C1_3 fluoroaliphatic, and -ORS, where R5 is hydrogen or
Cl_3 aliphatic, @aﬁw wémeydewﬁzewenwt@aé}y sstifyd agderRrocyhidepbaRientl y i s

sel ected fromthe growp: consi sting of -haI o, C, aI [ phat| c, C3

fl uoroaliphatj_c, ere R5 IS d en39 hatlc 22. The
conpound of &1&f fae 2'?‘Y1€Vﬁfg?18f’ﬂtloé‘§g’ﬁ“%¥‘ © {)Oﬁl? chl oro,

fluoro, brono, “fﬁ?é‘toﬁyﬂﬂon%”rylf‘?l?rlﬁﬁ%ﬁ%t%ﬁ}al7'mf€§’i‘befﬁét”|‘?&xy 23 The corrpound of
claim17, Whﬁ{nglcris ;gopgeta%oér?l rﬁi TR0q teg%ltgl()%deg&dgﬂtw seleHgI@ 9@'{5%'

het erocycl yl stituted wt

[ ]
i ndependent | y 4B 81'5%??}5%‘?%1{ uogr(ff*sa lﬁl&ﬁhéﬁrd’“ff’ 2 independently selected Red
or C -, aliphath @i derﬂgmeladedfwem@gsdep&dnylsﬁ@oseJ aifiad., kram, t he group
consi sting of Ci, ﬂdppa}{ya %Tsagdmﬁzqﬁ gel2-R2d,  -V-0, -V-V-0, and
VT RTd Vs - GRSy B R TR e P R T R - SO or LONW -
T2 is a C,, al |T&¥b€mﬁllﬁfme rham/dpemeimsu“ﬁaltqrpcﬂ woh &l ¢ry'<3"i shaeibgebkyesd W th one
or two substi tuen(thgm g@;&lp)éd I(_q Qq ?@/@trtﬂ@ 9r o). oSl sting of
-halo, -Cl1-5 alip tituents on
t he sanme carbon agéﬁﬁ( "t (E{Q)r i\rélﬁg(g)% V&SP}RP \ﬁ%ﬂdh t hey
are attached, forfd@ (30){60& (e rd© l%r@ GEPAR ' NRINBRINRUFEr et n T2
optionally is int€ONRY-eddoshere@ RE) EﬁI(rR@)thereof@:d@naﬂyf@rms pa@E(3) 3-7
-C(ONR") - - N(MYrkletddringr -N(R)-,- and T3 is a C, alkylene chai n,
wherein V opt| onally is substi tuted wth one or t substituents
i ndependent | y dekse&tedvierorheimetioBugnbeires with ﬁgor\(g’@' wheggip the allylaney | phat i c,
-OH, and -199 - Qh&h optidklisyib inter@iptetl W - GRS RY-LERCS -@NSE IBEO)s @), car bon atom
taken together W &H\(Re NGRY-DRIR-RYEM KR! Ry L @h.e-gbhaghedoforma 3-
to 6-nenbered car %&Lé_ itl:\gégngcg(doﬁ;(wté({%f Jﬂ‘fg%zﬁ(ﬁnﬁfb;@%4§étirrupt ed
by - A(RS) =(RS) - —SOZN(R“)- and wherein (c?raf)orﬁon théreof optionally forms part of a 3-7

membered ring;

V is ~C(RY)=C(R%)-, -C=C-, -O-, =S-, -5(0)-, -3(O),~, -SO,N(RY)-, ~N(R*)-, -N(RY)C(O)-,
NRC(O)N(RY-, -N(RY)CO,-, ~-CION(RY)-, -C(O)-, -C(O)-C(O)-, -CO,-, -OC(Q)-,
-OC(O)O-, -OC(OIN(RY)-, -C(NR*)=N-, -C(OR)=N-, -N(R*)-N(RY-, -N(R*)SO;-,
N(RYSO,N(RY)-, -P(ONR)-, -P(O)(OR%)-0-, -P(O)-0-, or -P(O)NR%)-N(R%)-;

R* is -halo, -NO,, -CN, -C(R%)=C(R®),, -C=C-R®, -OR’, -SR?, -S(O)R", -SO,R°, -S0,N(R"),,
-N(R*),, -NR*C(O)R®, -NR!C(Q)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(R?),, -C(=NR)-N(R*),,
“C(=NRH-ORS, -N(RH-N(RY),, -N(RYC(=NR*-N(R*),, -N(RHSO,R, -N(RY)SO,N(R?),,
-P(O)R’),, or -P(O}OR®),; and

each R™ independently is an optionally substituted aryl, heterocyclyl, or heteroaryl
group.

each R? independently is selected from the group consisting of -halo, -OH, -O(C, ; alkyl), -CN,
-N(RY,, -C(O)(C, 5 alkyl), -COH, -CO,(C, ; alkyl), -C(O)NH,, and -C(OINH(C, ; alkyl);

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;
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-N(WC(O- or -N(W-; Rd is -halo, -NO -CN, -C(RS)=C(R5)2, -C=C-RS, -ORS,
-SR6, -S(O R6, -S2R6, -SMBR5, -SMWN(R4)2, -N(R4)2, -NRAC(O R5,

-NRAC(O) N(R4) 2, -NRACOZR6, -O CO2R5, -OC(ON(R4)2, -OC(OR5, -CO2R5,
-HO-AOR5, -COR5 -C(ON(R4)2, -C(O N(R4)C(=NR4)-N(R4)y

-N(R4) C(=NR4) - N(R4) - C{O RS, - C(=NR4)-N(R4)y - C(=NR4)-OR5, -N(R4)-N(R4) 2,
-N(R4) C(=NR4) - N(R4) 2, -N(R4) SO2R6, -N(R4) S2N(R4)2, -P(O (RS)?2,

-P(O (OR5)2; and each R d independently is an optionally substituted aryl,
het er ocycl yl eachR' ihésperrdsrtiyib hysirengp or anpptioplesubgitgtedifliphesfc: Vlaisres) dhher ei n
Ring Cis a substickutydgroos; oumaUish ihe sdnechitrigngatosahleo tedtherwith thhe gr oup
consi sting of phepy atorﬂ)ftﬁr:hﬁayllofﬁwmf Sbtitivyd 5- tpsrambdiyd hetgpyaryiaazi nyl ,

i m dazol yl, pyrh@téglc%l rid _a@i}lg/ i deit%ﬁqg@'ewtmgged% WZQQéQLt}fJoatoﬁg&z&t@H azol yl,
benzoxazol yl, an NQﬁ"[’h amdyl. 25. The corrpound of claim 24, wherein:
each Rd i ndependént1y®i‘s”sel ected fromthe group consisting of Cl_3

al i phatic, RefnrRRndbpendiRlyRZBldroghe olhin oplonkBy RBditutaddiphMicIadylRicteroagylbreach R2d
i ndependent |y ih%teé@}cﬁz‘?%r‘égp;f romthe group consisting of -halo, -ORS, -CO2RS,
-C(O) N(R4) 2y - SOZN(R4) 2, ~'C(=NR4) N(R4) 2, - C( O N(R4) C(=NR4) - N(R4) 2,

- N( R4) C( =NR43achNRR4JepG(d@)1R5s araaptionNRAGEDIRE alipdgtic oF eyl gronpanhd of cl ai m 25,
wherein Ring Cis substituted with at | east R d  selected fromthe
group consi stahf e?eﬂqei‘-'ﬁyl-lﬁa“ NURREF! Klﬁ“]fsmﬂfe,a méggaﬁofydghfl%e W Eh g oups
optionally is substituted on any substitutable ring carbon or ring
nitrogen atom 187. Theom@bibdaiaf 14chidrdn Rifig Biiesubitinutdd srgnibstduisdibst i t ut ed

Wi th fat | ﬁ%‘b- HBRylie II%I 5%gte1%5ry1 Jl?g' ﬁeged where 'groIg c&r@ist@ng@l ﬁﬁi{ﬂﬂ( ltlﬂeﬂ@l, c hf'ii n,
H haependert ok Sy iiefor MRl it ket RO Aborbisp ABILbUE R D
el PAFY p REEDL %’ri‘ifrsz]v\b“%%%%’li DD t‘ﬁlﬁ?@wg’?%g‘yg H%@ly{ ’

-OH, and ‘higfiggely _ ar bon
atom t akesirdolykirdetolyhiberrolbifuanyd ghepznfblgicorh hepzipfriagiylt heasthiazdylat t ached, form
a 3- to 6-+ieemkebielpeaybqaydll soquinalyl, cinn@ B, pirbhlazivet, giinazplinydpuinoxdihily | s

int erNE ;25 Qgplhngr&(yﬁ%f&éﬁ@yi., -GG, -0-, -(O-, -NAC(OR5, -NR4)CO -
or - -;an

16. The compound of claim 14, wherein Ring B is a substituted or unsubstituted
phenyl or pyridyl ring.

17. The compound of claim 16, having formula (Ia):

HN
N
N™
— R®

@ — N
i (ILa)

Ring A is substituted with 0-2 independently selected R; and

wherein:

Ring B is substituted with 0-2 independently selected R,

18. The compound of claim 17, characterized by at least one of the following

features:
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R' is selected fromthe group consisting of -halo, -ORS, -NR4)z,
-N(R4) (O -, -CZRS, -C(ONR4)z, -SQZN(R4)Z, -C(ON(R4)C(=NR4)-N(R4) Z,
and -N(R4) C(=NR4)-N(R4) -C(O R5. 28. The conpound of claim 27, wherein Ring
Cis substituted with one -T'"-R or -T2-R', and optionally one other
substituent selected fromthe group consisting of hydrogen, -halo, G _3
aliphatic, and -ORS, where R5 is hydrogen or C, aliphatic. 29. The conpound
of claim25, wherein Ring Cis substituted with at | east one -V--V-R' or
-V-V-0, where: V is(@ N Ré¥rh R independe@liCy pleRey from gy apyup, copisting®fC-: T3 is a C,
4 al kyl ene chaim, aliphitie /[R%, R, opiR*oadl-T'YR™S whet Tisié €4 alkylemadaio pptiomelly

S Eblst it utca: nt g Rlaposﬁiu&g%ﬂmﬁeﬂa,t Mé&@@@ﬁ&geﬁd&?mii J&&gt@c; R tHe QRS SbrisREndf

-halo, -C _3 ali ti -OH, -QCh. 3 @ 1t hiC) 5 W ituents
R b on the sam$' gha?f%%\%)”éggrjfcﬁ{iké%c%gqgt: PR gh?i@%ﬁﬂ%@#@rﬁn&t 0 whi ch
thfy arg ?ttached, fwrm @acﬁR‘_ﬂl&p@’T&gﬁqu eseeedte@&&h@csexg%dgﬁoﬁjsﬁggof anocl( CR))ZdRSi s

sel ecte rom the.. 2LONSh Skl 7= 1is = : - ,
_COZRS,  -C(O Egﬁi‘ig%gz ?f; ?&N@%ﬁ%%‘g@;%f i d%‘zgqu’ﬁ%zg  wherein
Ring Cis substitl 58“%? OIgrfRd SR 3 1 egﬁ‘g%yiﬁﬁgggﬂ%?ﬁ,egﬁﬁpéﬁFﬁéﬁ%IIy one
ot her subst i t uehthapelNEat-ERIEEGFN tEE-Jr- ORP 2ebMER'$t4andg of hydrogen, -hal o,

C _3 aliphatic, and -ORS,  where RS is hydrogen or C _3 aliphatic. 31. The
compound of clai m 36 whBrelsros™Y is -C(ON(R4)-: T3 is a C24 al kyl ene
chain; RZd is -N(R4)v where each R4 independently is hydrogen or C, .3
aliphatic, or 1 RAY%e dofpaithd @REiOBAL g Sotekigit ed 5- to 6- menmber ed
heteroaryl or 4- to 8-nenbered heterocyclyl ring having, in addition to
the nitrogen, 0-2 ring heteroatons selectgdromN, 0, and S; and RZd is an
optionally substituted 4- to 8-nenbered ’ocycl yl or an optionally
substituted 5- to 6-nenbered heteroaryl,”0ptionally wherein: RZd is -N(R4)z
and -N(R4)2 is an optionally substituted heterocyclyl selected fromthe
group consisting of piperidinyl, pipe iyl , norpholinyl, pyrrolidinyl,
and azetidinyl; and -201 Rd is an optyona-Re¢ substituted heteroaryl

sel ected fromthe group consisting Kdyl, pyridazinyl, pyrimdinyl,

pyrazinyl, pyrrolyl, oxazolyl, im and pyrazolyl.
Rb
RC
(I)
20.
(IlIa)
wherein:

each of R” and R* independently is hydrogen or R%;

R® is selected from the group consisting of C,; aliphatic, Cy ; fluoroaliphatic, and R™;
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32. The conpound of claim?25, wherein Ring Cis substituted with one or two
substituents independently selected fromthe group consisting of G _3
aliphatic, -halo, -ORS, -COR5, -C(ON(R4)z -S2N(R4), -C(=NR4)N(R4),,
-C(ONRA)C(=NR4)-N(R) 2, -N(R4)C(=NR4)-N(R4)-C(ORS, and -NRAC(O RS. 33.
The conpound of claim 32, wherein Ring Cis substituted with at |east one
substituent selected fromthe group consisting of -CO2R5, -C(O NR4)v
-C(=NRA)N(R4)z, -C(ONR4)C(=NR )-N(R4)z, -N(R4)C(=NR4)-N(R4)-C(ORS, and
-NRAC(O RS. 34 .R*ihelectotriyon i sofup coraising3? -halh ef@i (RERE -CsC-BUBRI t ut ed
with at |east onenp B rewb@nraBs i s hydrogen or G _6 aliphatic. 35. The
conpound of claim32, wherein: Ring Cis substituted with at | east one

- C(O) - N( R4) , each gi(RNpd RR{irRgnepdengly ishiieg"F R5; where -N(R4)2 is an
optional ly substityled 4., tL9%§ach§Hé§&5§9f@e£1§j%%c¥é' }ﬁLorE,Au{gQada?%h rantiD
m-0-2°r ©

addition to the nitrogen at ng 'het'eroat'éns sel ect romN, O,
and S; and RS i i@seﬂcte&@o@mggfn\%ﬁﬁ&&sm{gw O MO MRk ), heterpeyel yI ring.
36. The conpound of, glai m 35, erein Ring Cis substituted with at | east
one -C(ON(R4)2 or -CT[ENR4)N(R4),, and -N(R4)2 is an optionally
substituted heterocyclyl selected fromthe group consisting of

pi peridi nyl, pizper aZhaxphpowralraptain 28ydhergiyr r ol i di nyl , and azetidinyl. 37.
The conpound_of claim 32, wherein (a) Ring Cis substituted with at |east
one substitAenYIHEFng the formula: X N NW wherein: Ring D optionally

Ih sdsubstl tutc(&% &gﬂ%ﬂ@z@ﬁnd@%ﬁdéﬂtm églg&m;bnaﬁ@ up caﬁsigt%ggf I)i’yrdré\é'éh, Mo, 1 ts .
ydrogen, - <. Byps - - y..QF .an optionally
substituted al i)cﬁl)?haélf) Illa(% ’(a)é%‘\lé}fo,r aﬁ%ﬁagf’(%ﬁg"%%he%%ﬁ gr(%c °§5I&*“39a}1 ua;t)l?%rlgc? (b) Ring
C i s substi tasties Riahd RAIndbRasdn PR el &tHdFiont tHefrouhambiftthg bhig di@emthals, -202 X

X X X W \AN CINGQEPNA%C,%MAA?OaﬁpIMﬁJ:, lnd- VW&, where R® is hydrogen or C, ; aliphatic,

optionally

wherein each of R” and R®' independently is selected from the group consisting of -halo, C,5
aliphatic, C,; fluorocaliphatic, and -OR’, where R’ is hydrogen or C,; aliphatic.

22. The compound of claim 21, wherein each of R* and R independently is chloro,
fluoro, bromo, methyl, triflucromethyl, or methoxy.

23. The compound of claim 17, wherein:

Ring C is a mono- or bicydlic aryl, heteroaryl, heterocyclyl or carbocyclic ring, which is
substituted with 0-2 independently selected substituents R* and 0-2 independently
selected R* or C, 4 aliphatic groups;

each R? independently is selected from the group consisting of C, ; aliphatic, R*, R™, -T>-R,
-T%R™, -V-T*R*, and -V-T*-R";

V is -C(R%)=C(R%)-, -C=C-, -O-, -N(R*)-, -C({O})- or -C{O)N(R")-;

T?is a C,4 alkylene chain, wherein T? optionally is substituted with one or two substituents
independently selected from the group consisting of -halo, -C, , aliphatic, -OH, and
-O(C,; atkyl), or two substituents 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
wherein T? optionally is interrupted by -C(R®)=C(R%-, -C=C-, -O-, -C(O)-, -C(O)N(R*)-,
-N(RYC(OD)- or -N(RY)-; and

T is a C,, alkylene chain, wherein T° optionally is substituted with one or two substituents
independently selected from the group consisting of -halo, -C, ; aliphatic, -OH, and
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IRz Rz or Rz wherein: Ring Doptionally is substituted on one or two
substitutable ring carbon atons; X is O or NH W is R or -T-R, TS is a
C, _3 alkylene chain optionally substituted with R3 or Rib; and R is
-N(R), or -C(CON(W,; and RWis hydrogen, -C2R5, C(ONR')V -C(OR5, or a
C, aliphatic optionally substituted with R3 or R; or RL and W2, taken
together with the carbon atomto which they are attached, form a 4- to

7- menbered cycl oali phatic or heterocyclyl ring;, or (c) at |east one
substituent on -RiCnglEDi o teesubsitertisfon s sthecagtop afeme el tegatrgwih the _ 203 x x x
X V=" =N \ JLONcarbbriNit€pi® whicBHBeyMattakhest, formg 3- 3 XmembekéddBrboeyNickingg aNdCH3 N. CH3

CH3 i N~ Lo YigNe MeTcuilte 1 5 D oY N XI X
ai N oo e e R N s R 1 e

R¥ is -halo, -NO,, -CN, -C(R%)=C(R%),, -C=C-R’, -OR®, -SR?, -S{O)R?, -SO,R?, -S5O,
SO,N(RY,, -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?, -COIN(RY),, -C(O)N(R)YC(=NR-N(R),,
N(RYC(=NRY-N(RH-C(O)R?, -C(=NR*-N(RY),, -C(=NR*)-ORS, -N(RY)-N(R?),,
N(RYC(=NRH-N(R?),, -N(RISO,RS, -N(RHSO,N(R"),, -P(O)(R%),, -P(O}OR%),; and

each R™ independently is an optionally substituted aryl, heterocyclyl, or heteroaryl group.

24, The compound of claim 23, 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.

25, The compound of claim 24, wherein:

each R independently is selected from the group consisting of C, ; aliphatic, R*, R™, -T%-R,
TR, -V-T-R™, and -V-T>R™; and

each R* independently is selected from the group consisting of -halo, -OR?®, -CO,R%,
-C(OIN(RY),, -SO,N(R*),, -C(=NRIN(RY),, -C(O)NR)C(=NR)-N(R"),,
“N(R)C(=NR*-N(R-C(O)R’, and -NR'C(O)R.

26. The compound of claim 25, wherein Ring C is substituted with at least one R
selected from the group consisting of:

&N E y & N N
R IR VIR S IR
N-NH N— N-—"  and ;
any of which groups optionally is substituted on any substitutable ring carbon or ring
nitrogen atom.

27. The compound of claim 26, wherein Ring C is substituted with at least one
-T2R™ or -T%R™, where:

T?is a C,4 alkylene chain, wherein T* optionally is substituted with one or two substituents
R® independently selected from the group consisting of -halo, -C,; aliphatic, -OH, and
-O(C,4 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,
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where Xis O or NH, or (d) at |east one substituent on Ring Cis selected
fromthe group consisting of: -204 X O (R4z OWN N(R4z)2 NNH X N )2 X
N(R4z)z OMRaz N N(Raz)z~N(Raz)2 Ra:NRQZ OR4z CH3 X /-1 NNH X CH3 R4z
X ( X/~ CH3 ~N(Raz)2 CH3 N a -N~-N(R4z)2 ~1-N y~N(R4z)2 N ~~~~~ and / ~/
HCH3 X N NH R4z Raz where X is 0 or NH, and each R'Z independently is

hydr ogen or -CH3. 38. The conpound of claim35, wherein Rng Cis
substituted with a group selected fromthe group consisting of: R4z N Raz
N R4z X NR4z x a)d wRerdip TxopsolRdly is iNerfruptedpyVC(RR=GAERIRAE=RAZ- R42)-, N, 4z N N~ \
I'UNP RAz RAZ reho)R4 2N(RYC(O)- oF -N(RY)-; and

R™ is selected from the group consisting of -halo, -OR?, -N(R%),, -N(R)C(O)-, -CO,R’,
C(O)N(RY,, -SO,N(R,),, -C(OIN(R)C(=NR*)-N(RY),, and -N(R)C(=NR*)-N(R)-C(O)R’.

28. The compound of claim 27, wherein Ring C is substituted with one -T*-R* or
-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.

29. The compound of claim 25, wherein Ring C is substifuted with at least one
-V-T3-R™ or -V-T-R, where:
V is -N(R%)-, -O-, -C(O)N(RY-, -C(O)-, or -C=C-;

T® is a C,, alkylene chain, which is optionally substituted by one or two substituents R*
independently selected from the group consisting of -halo, -C, ; 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(R*),, -NR*C(O)R’, -CO,R’,
~C{OIN(R?),, and -SO;N(R,),-

30. The compound of claim 29, wherein 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.

31. The compound of claim 30, wherein:
V is -C(OIN(RY-;
T?is a Cy, alkylene chain;

R* is -N(R"),, where each R* independently is hydrogen or C, ; aliphatic, or -N(R*), is an
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 §; and

R™ is an optionally substituted 4- to 8-membered heterocyclyl or an optionally substituted 5-
to 6-membered heteroaryl,

optionally 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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~N)N-/ NX) tNM,-" NN ,)~-Nand \2N where Xis 0 or NH, and each R'Z
I ndependently i s hydrogen or -CH3. -205 39. The conpound of claim 36,
wherein Ring Cis substituted with at least one -C(ONR4)z or
-C(=NH)N(R") z, where one R4 is hydrogen or C, alkyl, and the other R4 is an
optionally substituted heterocyclyl or heterocyclylal kyl. 40. The conpound
of claim39, wherein Rng Cis substituted with at | east one substituent
selected fromthe group consisting of I X NH Xl ..,CH3 X NNHI~N~I ~N , NX2NH
H CH3 CH3 H K NGNRptENyGHBLDHE! hafrehaiislectsh p the graspoowsisting pf poridykher ei n R ng
C i s substi tut gghriddzinkl, pirichi@iagl pyosunys phstly eentylseldeatiddnfl pprardifie gr oup
cogsisting {)f: RAZ N R4z Rz N N N X XXX NN N R4z RAz 'L41 RAz R4z
and N X N N. S R4 where Xi r nd eac dependently is H or
5. a1 “The ComodiroBPoRIAr HPAS Win R Sy ey R SBERRENt 1Y

substituents mdependently selected from the group con51stmg of C,; aliphatic, -halo, -OR’,

- =CO,R, -C(OIN(R"),, -SO,N(R?),, -C(=NRN(R?), -C{O)N(R*)C(=NR)-N(R’),,

-N(R)C(=NRH-N(R")-C(O)R’, and -NR'C(O)R°.

33. The compound of claim 32, wherein Ring C is substituted with at least one
substituent selected from the group consisting of -CO,R’, -C(O)N(R?),, -C{(=NR)N(R"),,
_C(OIN(RYC(=NRY)-N(R),, -N(R)C(=NR*)-N(R*)-C(O)R’, and -NR*C(O)R".

34. The compound of claim 32, wherein Ring C is substituted with at least one
-CO,R®, where R®is hydrogen or C, ¢ aliphatic.

35. The compound of claim 32, 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 S; and

R®is a 4- to 8-membered nitrogen-containing heterocyclyl ring.

36. The compound of claim 35, wherein Ring C is substituted with at least one
-C(OIN(RY), or -C(=NRYN(RY),, and -N(R*), is an optionally substituted heterocyclyl selected
from the group consisting of piperidinyl, piperazinyl, morpholinyl, pyrrolidinyl, and azetidinyl.

37. The compound of claim 32, wherein {a) Ring C is subsﬁtute.d with at least one

substituent having the formula:

X

O
W
wherein:
Ring D opticnally is substituted on one or two ring carbon atoms;
X1is 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; or

(b) Ring C is substituted with at least one substituent having the formula:
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Rg Rn Rk HNN%Re NB wherein: Rng Ais substituted with 0-2 Rb; Ring
B 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 C, _6
aliphatic groups; Re is hydrogen or a Ct_3 aliphatic optionally
substituted wth R or R; R4 is selected fromthe group consisting of
hydrogen, C, aliphatic, and Rzd; each of Rh and Rk independently is
hydrogen or Rd; each Rd independently is selected fromthe group consisting
of C, allphatlc xRd, Rd, -T2-O -T2-R d, -V-T3-R 2d, Xand -V-T3-R and
each Rad mdeper;tl\ently iss ect ed from he gr p conf%lus& of -hal o,

-ORS, - CO2R5, N( R4) ny %)v R4)2
-C(O N(R4) ( NR4) - N( —NR4) - N R{O R5, an C(O)RS. 42.
The conpound of cl ai 41 wher ei n*each of and R is hydr ogen, and Rh is

-C2R5, -C(QNCR4)2, -C(=NRA)N(R4)2, or -N(R4)C(OQ RS 43. The conpound of
claim 14, having formula (V): -207 SCI HNN %Re A ,N B (V) wherein:
Ring A is sukis Dtogti@dllis ttbst@udd Rippne or two substitutable ring carbon atoms;

Xis O or NH;

W?is R" or -T*-R";

T®is a C,, alkylene chain optionally substituted with R® or R*; and
R" is -N(R", or -C(O)N(R*),; and

R* is hydrogen, -CO,R%, C(O)N(R?),, -C(O)R®, or a C,, aliphatic optionally substituted with R®
or R7; 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; or

(c) at least one substituent on Ring C is selected from the group consisting of:
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Ring Bis substituted with 0-2 independently selected R and 0-3

i ndependently selected RZZ or C,, aliphatic groups; and Ring Cis
substituted with 0-2 independently selected Rd and 0-3 i ndependently
selected Red or G _6 aliphatic groups. 44. The conpound of claim 43,
wherein: Ring Ais substituted with 0-2 Rb, where each Rb independently is
sel ected fromthe group consisting of C _3 aliphatic, RZb, Ra', -T -R26,
and -T'-RT; Ring Bis substituted with 0-2 i ndependent | y sel ect ed R, where
each R |ndepe9dently is se*ected fromthg group conS|s |ng of C, 3
aliphatic, RZ , -1 - RQ'JL -T'"-R'; T a a% e chain
optionally s Nfiﬁed mntﬁ.fNu ; each Nin epende lyLis seéﬁcted from
t he group conS|sk¢)ug of -hal o, -C(RS) = C%i;gi C=C RS, S, “and
-N(R) 2; each RZ |nd5pendently IS sé?ected fronlﬁhé gr oup conS|st|ng of

-hal o, -NO -C(RS)=C(RS), C=C-RS, -ORS, and -N(R),; and R is hydrogen.
45. The conpound of clain14ﬁ, having formula (Va): -208 RO Rh | Rk HN
~Z_ N NRbzXRe R N R sY(Va) whereiX: Re is hyd%ogen each of Rb2

and Rbz |nd§é§n e selé;:;d (FCHM the conS|s£ f Ker ogen
-halo, C aliplpatic; C, _3 quoEﬂallphatlc kv’ ORS, “wher ~*Ls

hydr ogen or C, 3 Ilphatlc “and

X X x Oy-oH ’ii
M CHs M M %N
kit T:jr‘NH K T::>*NH2 YN CB\NH
X X CHs
‘{H“ﬁ:l\ o ¥ N:K\N_CH3 %}LN CHs E}LN’Lj
ﬁ ’ CH, I\’N'H K/N'H
and
%{Ji‘ru"‘\T’C:H3
o3
CHs

where X is O or NH; or

(d) at least one substituent on Ring C is selected from the group consisting of:
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each of R' and Rcs independently is selected fromthe group consisting of
hydr ogen, -halo, C -3 aliphatic, C1_3 fluoroaliphatic, and -ORS, where R5
is hydrogen or  _3 aliphatic; R9 is selected fromthe group consisting of
hydrogen, C,.6 aliphatic, and Red; and each of Rh and Rk independently is
hydrogen or Rd. 46. The conpound of claim45, wherein each of R9, Rh, and
Rk i ndependently is selected fromthe group consisting of hydrogen, C _3
aliphatic, -halo, -ORS, -COR5, -C(ONR4)Yy -SO2N(R4)e, -C(=NR4)N(R4)e,
-C(ONRC=NW-NR)v -N(RC(=NW-NW-& O and -N(R4)C(OR5. 47. The
conmpound of clai g 46, wherein at | east o d Rk%'y/s_e‘{ ected from
N

the group gonsis m(g“fo CD2R5 Igﬁlggi?)N(
- (O N(R4) m) N( Rﬁ); _ R5, and - N E%( O R5. 48.
The conpound e?_ I al 245 nd Wh MNR¥Re, Rbz, zand Rk are rAydrogen;

Rb3 and Re are each |ndependently selected fromthe group consisting of
-halo, C 3 aliphatgg, C .3 fluoroaliphatic, and -ORS, where R5 is hydrogen
or C,_3 aliphatjef{ Rcs is selected fromthe group consisting of hydrogen,
-hal o, C1.3 ®-Nphattic, CleIuobgallphatlc and - ORS, Xwh R5 is
hydr ogen or Ilmﬁhtlcx a R Xs Hs-C(O&)ﬁ , ARENR N(R),
-C(O N(W ( NR) 1) GUBRjR4) - ere Ry i s an
optionally substl utéﬂaZ 4 "“l"o 8- menber ed ni t rogen cont ai ni ng ef erocycl yl
ring, and %l(R4) is an optionally substituted 4- to 8-nenbered
het erocyclyT ring having in addition to the ni trogen atom 0-2 heteroat ons
selected fromN yQ and S. 49. The conpound of claim1l, selected fromthe
group consi s§i ng,ofCHs

4-19- Chl oroé\_é - f Ingor o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-yl am no]
- benzoi ¢ aci
4-[9- Chl or o- 7- ( &#6-mf | uor o- phenyl ) - 5H benzo[ c] pyri m do[ 4, 5- e] azepi n- 2-yl am
i no] - benzoi c aci d; " -
4-{[ 9- Chl or o- 742 &t SPNB- T aash Sp iy B VAr w8 574- d] [ 2] benzazepi n- 2-
yl ] am no} benzoi ¢ aci d;
9- Chl 0f0 /- (2 @s. di f FMQbR pheaysk YaitN-36 Avtetedn ﬁngicmhhsyﬁhmq&elﬂaazgrauﬂ seibiyar bonyl |
phenyl }- ‘{] ngpdcgmlihﬁ 4 d] [ 2] benzazepi n- 2-am ne; 9-Chl oro-N-
{4-1(3, 5 I met %/ peraz n-1-yl) carbonyl ] phenyl
}-7-(2-fluoro-6-nmethoxyphenyl)-5Hgr4pyri m do[ 5, 4-d] [2] benzazepi n-2-am ne;
9- Chl oro-N-(4-{ [3-(dinethyl am nojjazetidin-1-yl] cakplonyl

} phenyl ) - 7- (2f uor o- 6- net hoxyp ﬂil) SH-
N,R42
5 - {?
4z

R% e R
X N-gaz X N X '
LT o %)L@Q D f
R 4z R4z

%X)‘*N:j(ﬂk m}- Nﬂ ’_

and

where X is O or NI, and each R* independently is hydrogen or -CH;.
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pyri m do[5, 4-d] [2] benzazepi n-2-am ne;

{4-19-Chl oro-7-(2, 6-di fl uoro-phenyl)-5H benzo[ c] pyri m do[ 4, 5-e] azepi n-2-yl a
m no] - phenyl }-(4- dimethyl am no-pi peridin-1-yl)-nmethanone;

4-[9-Chl oro-7-(2-fl uoro-6-nmet hoxy-phenyl)-SH benzo[ c] pyri m do[ 4, 5- e] azepi n-
2-yl am no] - benzoi ¢ aci d;

{4-[9-Chloro-7-(2, 6-difluoro-phenyl)-5H benzo[c]pyri m do[4, 5-e]azepin-2-yla
m no] - phenyl }- (3(S)- met hyl - pi perazin- | -yl)-nethanone;

( 3- Ani no- pyr r oB#.di nThe-cpmpouniss flgmcial W@HVRIQQC@SGP*IWM with at least one

uor o- phenyt oyt banzeNeh Wi, wheto bde 1B-iaiyamgai o2 aliyil,and the pthphirisdn }

- met hanong, tl&ﬂ%ﬂ)[ SvHak@f l%te?ocgzgyl@r H’éterocyclylalky

fl uoro- phenyl)-SH—benzo[c]pyrln1do[4 5-e] azepi n- 2-yl am no] - phenyl }-(3-

met hyl am no-pyrrolidin-1-yl)- nethanonelh% 9-Ch Toro-7-(2-fl

uor o- 6- met hoxy4phenyhe comperngohden{ 3] pirrd! a@%@, sgbgiifuted with at least one

azepi n- 2- ghigatuag]selpleemypin the £r8up qvptiftipgaf no- pyrrolidin-1 -yl)-nmethan one;
9-chloro-7-(2,6-di fluorophenyl)-N(4- { [4-(nethylamino)piperi din-

-yl ]carbonyl } phenyl)-5H pyrinmn ob5,4-d] [2 egrazepi n- 2- am ne;

9-chl oro- 7- (254 | i 6- et hoxy phelyl ) - N % /ij'\' X

{4-[(3-nethy] gl perazi n-1-yl ] phenyh” ~<5H ,l:jNH
pyrinido[5,4id]ﬁ2] enzazepin-z}@nine; 9-ch|@mp-7-(2,6-df?ldﬁrophenyl) N (4-
[3 -(nmethyl ami no)azetidin- | -ylj carbonyl) phenyl)-5H pyrimdo[5, 4-d]

2] benzazepi n+2- api-pe; -210 9-chloro-7-(2xf| 0- 6- met hoxyphenyl ) - N- (4-{

3- (nethylan1gg) eNHdi n-| -yl ] car bonyl } lien NSEH,; pyrim do [5, 4-d]

2]benzazep|ﬁ.2Nan1ne N- {4-[(3-am nopykrdlidin-1-y1)carbonyl]phenyl
-9-chl or o- 7- ( 2C€H} uor o- 6- met hoxyphenyl ) - SH-Cieyri mi dof 5, 4- d]

2] benzazepi n {4 [ (4-am nopi peridin-I-yl)carbonyl]phenyl

-9-chl or o- 7- (ﬁd?$u6?%°%hn€%hoxyphenyl) SH pyri nido[5, 4-d]

2] benzazepi n- 2- am ne; 9-chl oro-7-(2-fluoro-6-nethoxyphenyl)-N(4- {

4- ((met hy varierifd PReuldiintel-wihjackisbarphsphemytpetGHronpthe gronp dasiiedid]

2] benzazepi n- 2-am ne; 9-chl oro-7-(2-fl uoro-6-nmet hoxyphenyl)-N-(4-

3- (et hyl am no) pi peri di n- | -yl ] caRfonyl }phenyl)-5H pyrimdo[5,4-d] [2
nzazepi n-2-amne; N {4-[(3-am Noazetidin-1 Vﬁ3carbonyl]pﬁenyl

e
9-chl oro- 7- (2- fA uor o- 6- met hoxyphkeqyl ) - SH pyri npj do[ 5, 4-
[ ]benzazepln- Ngmi ne; 9-chl or A 2, 6-difl henyl) N—(
dlﬁEth{»&ﬁl iperidlnxl arbonyl fk_ yI

R4Z R4Z
and

AN

N
bt §, Nl
N-.--
"Q?L_ R4z
where X is O or NH, and each R¥ independently is H or CH;.

41. The compound of claim 14, having formula (IV):

-206-



pyrimdo [5,4-d] [2] benzazepin-2-am ne;
4-(4-{[9-chloro-7-(2, 6-di fl uorophenyl)-5H pyrim do[ 5, 4-d]

[ 2] benzazepi n-2-yl]am no }benzoyl)-N nethyl pi p erazi ne-2-carboxam de; N
{4-[(3-am nopyrrolidin-I-yl)carbonyl]-3-chl orophenyl}-9-chloro-7-(2,6-diflu
orophenyl )-SH pyri mdo[5, 4-d] [2] benzazepi n-2-am ne;
9-chl oro-7-(2-chl oro- 6- cuorophenyl ) -N-(4-{[ 3- (et hyl am no) pi peridi n-1-yl]ca
rbonyl }phenyl)-5H pyrimdo[5,4-d] [2] benzazepin-2-am ne; 4-am no-1

-(4-{[9-chloro-7-(2,6-difl uorophenyl) - 5#$pyr|n1do[5 4-d]

[ 2] benzazepi n- 2-yl ] am no }benzoyl) N- hyRji peri di ne- 4- car boxami de;

N- 1- azabi cycl o[ 2. 2. 2] oct - -4-{[ 9-chl 7-(2,6-di fl uorophenyl)-5H pyrim
do[ 5, 4-d] [ 2] benzazepi n- 2- yI]anino } - NdgetAybbenzam de;

9-chl oro-7-(2, 6-di fluorophenyl)-N-(#g71[ 3 - net hyl - 3- (et hyl
am no)pyrrolidin-1 -yl ] carbonyl) phgn yl)-5H

pyrim do[ 5, 4-d] [ 2] benzazepi n- 2- am ngy”
4-am no-1| -(2-chloro-4-{[9-chloro-7-(A
2] benzazepin-2- yl]am no }benzo Kt meX hyl pi peri di ne-4-carboxam de; or a
pharmaceutically acceptabl e sal {l 4 Y. 50. The conpound of claim1l
sel ected from 4-[9-Chl oro-7- (2, 61 f'y&d o- phenyl ) - 5H

benzo[ c] pyri nudo[ 4, 5- e] azepi n- 2-yl and no] - benzoi ¢ add or a pharnaceutically
acceptable salt thereof. 51. A phargmceutical conposition conprising a
conpound according to any precedi ¢l ai m and a pharnaceutically(
acceptable carrier. -211 52. A conpound according to any one of cI%@nB lto
50 for inhibitipge.Aurora kinase activity in a cell. 53. A conpound
according to any one of clainms 1 to 50 for treating an Aurora

ki nase- nedi akieglAdi ssbatidieed wi¥-2 R'he nmet hod according to claim53, wherein the
Aur or a ki nas di ated disorder, is a 0 d of claim 54,
wherein t he lg%ng 152 Hono- ok Ibggcthé%ry% ar hetelioFlrériirm%whlcl%s subsgt—u eﬁ n@@;ﬁncol or ect al
cancer, ovarlaﬁﬁﬂﬁﬁéﬁﬂy“HF€§§ﬁW$%%ﬁﬁqm ?W?Edﬁﬁ%c$§56%%B§F§F€P&ancer and
pancreatic ca oGEUR ool el 0 any one of clains 1
to 50 in the 2%ﬁ%§§§3353§3ﬂ$ﬁm§ gHﬂgﬁﬂﬁ R kS

RE 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, -T*-R*,
-T2R", -V-T®-R%, and -V-T>-R™; and

each R* independently is selected from the group consisting of -halo, -OR’, -CO,R’,
-C{OIN(R?),, -SO,N(RY),, -C(=NRN(R"),, -C(O)N(R)C(=NR')-N(R),,
N(R)C(=NR)-N(R%)-C(O)R?, and -NR'C(O)R".

42. The compound of claim 41, wherein each of R and R* is hydrogen, and R" is
-COR’, -C(OIN(R")y, -C(=NR)N(R?),, or -N(R)C(O)R®

43. The compound of claim 14, having formula (V):
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medi cament for treating an Aurora ki nase-nedi ated di sorder selected from
the group consisting of cancer, ovarian cancer, gastric cancer, prostate
cancer, breast cancer, colorectal cancer, and pancreatic cancer. -212

AEE,? %

wherein:
Ring A is substituted with 0-3 R

Ring B is substituted with 0-2 independently selected R® and 0-3 independently selected R*
or C,; aliphatic groups; and

Ring C is substituted with 0-2 independently selected R? and 0-3 independently selected R*
or C,, aliphatic groups.

44. The compound of claim 43, wherein:

Ring A 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"";

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 is a 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.

45. The compound of claim 44, having formula (Va):
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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; and

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;

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

each of R" and R independently is hydrogen or R%.

46. The compound of claim 45, wherein each of Rg,'Rh, and R* independently is
selected from the group consisting of hydrogen, C, ; aliphatic, -halo, -OR?, -CO,R’, -C(O)N(R%),,
-S0,N(R?*),, -C(=NRYN(R*),, -C(O)N(RNC(=NR")-N(R*),, -N(RY)C(=NR")-N(R)-C(O)R’, and
-N(RHC(O)R>.

47. The compound of claim 46, wherein at least one of R" and R* is selected from the
group consisting of -CO,R?, -C(O)N(RY),, -C(=NRIN(R*),, -C(O)N(R*)C(=NR*)-N(R"),,
-N(RHC(=NR*)-N(R"-C(O)R’, and -N(R)C(O)R°.

48. The compound of claim 45, 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, . fluoroatiphatic, and -OR®, where R’ is hydrogen or C, ; aliphatic;

R is selected from the group consisting of hydrogen, -halo, C,; aliphatic, C,; fluoroaliphatic,
and -OR%, where R® is hydrogen or C; aliphatic; and
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R" is -CO,H, -C{OIN(R"),, -C(=NR)N(R*),, -C(O)N(RYC(=NR*-N(R*,, or
N(RYC(=NR)-N(RH-C(O)R®, where R®is an optionally substituted 4- to 8-membered
nitrogen-containing heterocyclyl ring, and -N(R"), is an optionally substituted 4- to
8-membered heterocyclyl ring having in addition to the nitrogen atom 0-2 hetercatoms
selected from N, O, and S.

49. The compound of claim 1, selected from the group consisting of:

4-[9-Chioro-7-(2-flucro-phenyl)-5H-benzo[c]pyrimido[4.5-e]azepin-2-ylamino-benzoic acid;
4-[9-Chloro-7-(2,6-difluoro-phenyl)-3H-benzo[c]pyrimido[4,5-¢]azepin-2-ylamino]-benzoic acid;
4-{[9-Chloro-7-(2-chlora-6-fluorophenyl)-5H-pyrimido[ 5,4-d][ 2Jbenzazepin-2-ylJamino }benzoic acid,
9-Chloro-7-(2,6-difluorophenyl }-N-{4-[(3,5-dimethylpiperazin-1-yl)carbonyljphenyl } -5 H-pyrimido-
[5,4-d][2]benzazepin-2-amine;

9-Chloro-N-{4-[(3,5-dimethylpiperazin-1-yl)carbonyl jphenyl }-7-(2-fluoro-6-methoxyphenyl)-5H-
pyrimido[5,4-d][2]benzazepin-2-amine;

9-Chloro-N-(4-{[3-(dimethylamino)azetidin-1-yl]carbonyl } phenyl)-7-(2-fluoro-6-methoxyphenyl)-5 H-
pyrimido[5,4-d][2]benzazepin-2-amine;

{4-[9-Chloro-7-(2.6-diflucro-phenyl)-3H-benzof c]pyrimido[4,5-¢]azepin-2-ylamino}-phenyl }-(4-
dimethylamino-piperidin-1-yl)-methanone;

4-[9-Chloro-7-(2-fluoro-6-methoxy-phenyl)-5H-benzo[ c]pyrimidof4,5-¢]azepin-2-ylaminc]-benzoic acid;
{4-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-benzo[c]pyrimido[4,5-e]azepin-2-ylamino}-phenyl }-(3(8)-
methyl-piperazin-1-yl)-methanone;

(3-Amino-pyrrolidin-1-y1)- {4-[9-chloro-7-(2,6-difluoro-phenyl}- SH-benzo[cIpyrimido[4,3-e]azepin-2-
ylamino]-phenyl}-methanone;

{4-[9-Chloro-7-(2,6-diflucro-phenyl)-5H-benzo[ c]pyrimido[4.5-e]azepin-2-ylamino J-phenyl }-(3-
methylamino-pyrrolidin-1-yl}-methanone;

{4-[9-Chloro-7-(2-fluoro-6-methoxy-phenyl)-5H-benzo[¢]pyrimido[4,5-eJazepin-2-ylamino]-phenyl}-(3-
methylamino-pyrrolidin-1-yl)}-methanone;

9-chloro-7-(2,6-difluorophenyl)-N-(4- {[4-{methylamino)piperidin-1-ylJcarbonyl } phenyl)-5 H-
pyrimido[3.4-4][2]benzazepin-2-amine;

9-chloro-7+2-fluoro-6-methoxyphenyl)-N-{4-[(3-methylpiperazin-1-yl)carbonyl]phenyl } -5 H-
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;
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9.chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[3-(methylamino}azetidin-1-yl|carbonyl } phenyl)-3H-
pyrimido[5,4-d][2]benzazepin-2-amine;

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

N-{4-[(4-aminopiperidin-1-yl)carbonyl]phenyl }-9-chloro-7-(2-fluoro-6-methoxyphenyl)-54-
pyrimido[3.4-d][2]benzazepin-2-amine;

9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[4-(methylamino)piperidin-1-yl]carbonyl } phenyl)-5H-
pyrimido(5,4-d][2]benzazepin-2-amine;

9-chloro-7-(2-fluoro-6-methoxyphenyl)-N-(4-{[3-(methylamino)piperidin-1-yl Jearbonyl } phenyl)-5H4-
pyrimido[5,4-d][2}benzazepin-2-amine;

N-{4-[(3-aminoazetidin-1-yl)carbonyt]phenyl }-9-chloro-7-(2-fluoro-6-methoxyphenyl)-5H-pyrimido{5,4-
d}[2]benzazepin-2-amine;

9-chloro-7-(2,6-difluorophenyl)-N-(4-{[3-(dimethylamino)piperidin-1-ylJcarbonyl } phenyl)-5 4~
pyrimido[5,4-d][2]benzazepin-2-amine;

4-(4-{[9-chloro-7-(2,6-difluorophenyl)-5 H-pyrimidof 5.4-d][2]benzazepin-2-yl Jamino } benzoyl)-V-
methylpiperazine-2-carboxamide;

N-{4-[(3-aminopyrrolidin-1-yl}carbonyl]-3-chtorophenyl }-9-chloro-7-(2,6-difluorophenyl)-5H-
pyrimido[5,4-d][2]benzazepin-2-amine;

9_chloro-7-(2-chloro-6-fluorophenyl)-N-(4-{{3-(methylamino)piperidin- 1 -yi]carbonyl} phenyl)-54-
pyrimidof 5.4-d][2]benzazepin-2-amine;

4-amino-1-(4-{[9-chloro-7-(2,6-difluorophenyl)-5 H-pyrimido[ 5,4-d][2]benzazepin-2-yl jamino } benzoyl)-
N-methylpiperidine-4-carboxamide;

N-1-azabicyclo[2.2.2]oct-3-yl-4-{[9-chloro-7-(2,6-difluorophenyl)-5/-pyrimido[ 5 ,4-d][2]benzazepin-2-
yljamino }-¥N-methylbenzamide;

9_chloro-7-(2,6-difluorophenyl)-N-{4- {[3-methyl-3-(methylamino)pyrrolidin-1-yljcarbonyl } phenyl)-5 H-
pyrimido[5,4-d][2]benzazepin-2-amine; and

4-amino-1-(2-chloro-4-{[9-chloro-7-(2,6-difluorophenyl)-5H-pyrimido[ 5,4 -dJ[ 2[benzazepin-2-
vllamino} benzoyl)-N-methylpiperidine-4-carboxamide;

or a pharmaceutically acceptable salt thereof.
50. The compound of claim 1, selected from 4-[9-Chloro-7-(2,6-difluoro-phenyl)-5H-
benzo[c]pyrimido[4,5-elazepin-2-ylamino]-benzoic acid or a pharmaceutically acceptable salt

thereof.

5L A pharmaceutical composition comprising a compound according to any

preceding claim and a pharmaceutically acceptable carrier.
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52. A compound according to any one of claims 1 to 50 for inhibiting Aurora kinase

activity in a cell.

53. A compound according to any one of claims 1 to 50 for freating an Aurora

kinase-mediated disorder.

54. The method according to claim 53, wherein the Aurora kinase-mediated disorder
is a cancer.
55. The compound of claim 54, wherein the cancer is selected from the group

consisting of colorectal cancer, ovarian cancer, breast cancer, gastric cancer, prostate cancer, and

pancreatic cancer.

56. Use of a compound according to any one of claims 1 to 50 in the manufacture of a
medicament for treating an Aurora kinase-mediated disorder selected from the group consisting

of cancer, ovarian cancer, gastric cancer, prostate cancer, breast cancer, colorectal cancer, and

pancreatic cancer.
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