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lateral sclerosis and multiple sclerosis as well as in sohd and hematologic malignancies

such as leukemias and Iymphomas. JAK2 has also been implicated in myeloproliferative
disorders, which include polycythemia vera, essential thrombocythemia, chronic
idiopathic myelofibrosis, myeloid metaplasia with myelofibrosis, chronic myeloid
leukemia, chronic myelomonocytic leukemia, chronic eosinophilic leukemia,
hypereosinophilic syndrome and systematic mast cell disease.

[0003] W02004/046120 describes diaminotriazoles useful as inhibitors of protein
kinases, including Flt3, FMS, c-Kit, PDGFR, JAK, AGC sub-family of protein kinases,
CDK, GSK, Src, ROCK and/or Syk. However, there is a need to develop compounds
that are more selective inhibitors of protein kinases, such as those that inhibit Aurora-2,
Flt3, KDR, JAK2 and JAK3. In particular, it would be desirable to develop compounds

that are useful as inhibitors of JAK family kinases.
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or a pharmaceutically acceptable derivative thereof, wherein the variables are as
defined herein.
[0005] These compounds and pharmaceutical compositions thereof are useful for
treating or preventing a variety of disorders, including, but not limited to, allergies,
asthma, autoimmune diseases such as transplant rejection, rheumatoid arthritis,
amyotrophic lateral sclerosis and multiple sclerosis, as well as in solid and hematologic
malignancies such as leukemias and lymphomas. The compounds and pharmaceuticals
compositions thereof are also useful in treating or preventing myeloproliferative
disorders, including polycythemia vera, essential thrombocythemia, chronic idiopathic
myelofibrosis, myeloid metaplasia with myelofibrosis, chronic myeloid leukemia,
chronic myelomonocytic leukemia, chronic eosinophilic leukemia, hypereosinophilic
syndrome and systematic mast cell disease.

DETAILED DESCRIPTION OF THE INVENTION

[0006] Definitions and General Terminology

[0007] As used herein, the following definitions shall apply unless otherwise

indicated. For purposes of this invention, the chemical elements are identified in
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position of the group, and when more than one position in any given structure may be
substituted with more than one substituent selected from a specified group, the
substituent may be either the same or different at every position. Combinations of
substituents envisioned by this invention are preferably those that result in the formation
of stable or chemically feasible compounds. The term “stable”, as used herein, refers to
compounds that are not substantially altered when subjected to conditions to allow for
their production, detection, and preferably their recovery, purification, and use for one or
more of the purposes disclosed herein. In some embodiments, a stable compound or
chemically feasible compound is one that is not substantially altered when kept at a
temperature of 40°C or less, in the absence of moisture or other chemically reactive
conditions, for at least a week.

[00b9] The term “aliphatic” or “aliphatic group”, as used herein, means a straight-
chain (i.e., unbranched) or branched, substituted or unsubstituted hydrocarbon chain that

is completely saturated or that contains one or more units of unsaturation, or a
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“heterocyclyl”, “heterocycloaliphatic”, or “heterocyclic” groups.

[0011] The term “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or
“heterocyclic” as used herein means non-aromatic, monocyclic, bic&clic, or tricyclic ring
systems in which one or more ring members are an independently selected heteroatom.
In some embodiments, the “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or
“heterocyclic” group has three to fourteen ring members in which one or more ring
members is a heteroatom independently selected from oxygen, sulfur, nitrogen, or
phosphorus, and each ring in the system contains 3 to 7 ring members.

[0012] Examples of heterocyclic rings include benzimidazolone (e.g., 3-1H-
benzimidazol-2-one, 3-(1-alkyl)-benzimidazol-2-one), tetrahydrofuranyl (e.g., 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl), tetrahydrothiophenyl (e.g., 2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl), morpholino (e.g., 2-morpholino, 3-
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[0017] The term “aryl” used alone or as part of a larger moiety as in “aralkyl”,
“aralkoxy”, or “aryloxyalkyl”, refers to monocyclic, bicyclic, and tricyclic ring systems
having a total of five to fourteen ring members, wherein at least one ring in the system is
aromatic and wherein each ring in the system contains 3 to 7 ring members. The term
“aryl” may be used interchangeably with the term “aryl ring”. The term “aryl” also
refers to heteroaryl ring systems as defined hereinbelow.
[0018] The term “heteroaryl”, used alone or as part of a larger moiety as in
“heteroaralkyl” or “heteroarylalkoxy”, refers to monocyclic, bicyclic, and tricyclic ring

systems having a total of five to fourteen ring members, wherein at least one ring in the

system is aromatic, at least one ring in the system contains one or more heteroatoms, and
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O(}m]%é ! “ é(i)cgz 091%13(8 dfrwal'hag] %y&feﬁ& E%qhgqf,the foregoing Cj.4aliphatic
rdup% AR hs afbuBzalieel) . thiadiazolyl (e.g.,

[0022] > t()gltlggelllilzﬂ?s!t%lllgnts onutrhle rr]ﬁ/tlrogen of a non-aromatic heterocyclic ring are
selected from -R*, -N(R™),, -C(O)R*, -CO,R*, -C(O)C(O)R*, -C(O)CH,C(O)R", -SO,R?,
-SONR™),, -C(=S)NR™M),, -C(=NH)-N([R™"),, or -NR*SOR*; wherein R* is hydrogen, an
optionally substituted C;.¢ aliphatic, optionally substituted phenyl, optionally substituted
-O(Ph), optionally substituted -CH,(Ph), optionally substituted -(CHz);.2(Ph); optionally
substituted ~-CH=CH(Ph); or an unsubstituted 5-6 membered heteroaryl or heterocyclic
ring having one to four heteroatoms independently selected from oxygen, nitrogen, or
sulfur, or, notwithstanding the definition above, two independent occurrences of R*, on
the same substituent or different substituents, taken together with the atom(s) to which
each R" group is bound, form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a

3-8-membered cycloalkyl ring having 0-3 heteroatoms independently selected from

nitrogen, oxygen, or sulfur. Optional substituents on the aliphatic group or the phenyl



pyrazinyl, triazinyl (e.g., 1,3,5-triazinyl),

qui nolinyl (e.g., 2-quinolinyl, 3-quinolinyl, 4-
wquoosaBsinyl ), and isoquinolinyl (e.g., 1-isoquaoitsms/033333

3-isoquinolinyl, or 4-isoquinolinyl). [0020] An aryl

(i ncluding aral kyl, aral koxy, aryl oxyal kyl and the

like) or heteroaryl (including heteroaral kyl and

het eroaryl al koxy and the i k&) group nay contain one

gl B S DO ST %pwyﬁiéduﬁ Hlstisfy hiloEen, Cu
ahgﬁﬁfépoﬁ (3N ﬁﬁﬁﬁ%ﬁcj‘ﬁ\ﬁ? N, hyl ened| oxy Ra&? OEhaloCu

2- met hyl enedi oxy
ahplpettlcmnuIhlalo(gubdtphmm)ewhwetrhe&h of G(eMayegopty (E)lruaallilpyatlc groups of
+Subst it ut with R -(CH2)1_2(Ph) optionally
R §ﬁ5§sﬁ %WE‘% W th -CH=CH(Ph) optionally substituted

[00231h Rrhe NGR; “afk@h'derre"éﬁ]@nz refeNREGQLR ht NRGaRHR carbon chain that
-NRC(O)N(R)Z INRC(S)N(R) 2i - NROO2R: - NRNRC( O) R:
NFaIRgCPOT haVARNRERREE UTiS Of GREBHRALOTGHIG) B2 e OpiRts of

AONR 2 -Cq(SNR)2;
a“a%‘%ﬁﬁ ﬁ%’%ﬁ of iR 2. o OR S CONOR R

[0024] NORA s Retail & YRR, 1n-s8ﬁ@)e&$odrrﬁéﬂ%&l(tﬁ)) 2adep&fdehBoccurrences of R°
-NRSO2N(R) 2; - NRSO2R, - =NH) - N(R) 2 or
(ox Rezap oy oMty ajakis mtlatly, d%fémﬁi herfﬁa)e peeriakan together tpgaiaer with

thé’éto@(é)sci) %ﬁ')ﬁ GCdeH v AR LA & or F%ﬁ-g[}ﬁ%%ee@%g&&okwl?g aryl,

atic, an unsubstitute
or hetlemamﬂrr;ﬂg cnrra %éhmmimym cyelaallng ringhaniple 0-3 BtBtopion\O

inde SN CBIRGER oTHE UGB, ARV FonoBHIDE, EXtiDtEpdibe v

foREEUhENGRSIn@E penfent 8BRS CSPHER SPRE | $rURY tot}fyf Vanable similarly
different substituents, taken together with

detineshiierping ore takﬁncthgq;mrhmﬂl e atgm(sy toowhinkl eacﬂxj\ramahle is bound

incgilge_ by %r% b@ﬁl&%ﬁt (S{ooté% ?clblﬁvpy & j Wgﬁ) Wg&%ﬁ rrg %%gdrrenrcci:sngf R® (or
R*h@f ﬁrmh&nﬁnlasﬁ%ﬁﬁimwdfma BbREd)QHat abd BdlinQitd ERAAMe atom and
gen, or sulfur. Optional substituents on the

arfala gh&xge&legweihpshasﬁtom tor formaaing farexpmple, NKR?)2, NHes bath

océ\%ﬁ&{%@ blcﬂ" NQ&Q%?%% b\ﬁ{ Pitm%@h E@ptoﬁné&wndm—l -yl,

pllﬁﬂé?z(lfrl -A, aﬂmm@ﬁbhm‘nﬂry} Gt Qnﬂ)_ﬁvoﬂhdﬂibﬁﬂtrﬁ)occ@fenoes of R® (or
han(C14aI| hatic), wherein each of the foregoin

Rger I any0tNghvaEia e@pr@ﬂﬁﬂy defingd hgrein) that are bound to di erent%toms and

are taken together with both of those atoms to form a ring, for example where a phenyl

OR°

‘EL/©:OR°

of R° are taken together with the oxygen atoms to which they are bound to form a fused
O

group is substituted with two occurrences of OR® , these two occurrences

6-membered oxygen containing ring: % O” | It will be appreciated that a variety
of other rings can be formed when two independent occurtences of R® (or R, or any
other variable similarly defined herein) are taken together with the atom(s) to which each
variable is bound and that the examples detailed above are not intended to be limiting.
[0025] Unless otherwise stated, structures depicted herein are also meant to include

all isomeric (e.g., enantiomeric, diastereomeric, and geometric (or conformational))



unsubstituted. [0021] An aliphatic or heteroaliphatic

group, or a non-aronmatic heterocyclic ring my
woanicasaiiene or nore substituents. Suitable PCT/US2005/033333

substituents on the saturated carbon of an aliphatic

or heteroaliphatic group, or of a non-aromatic

heterocyclic ring are selected fromthose |isted

above for the unsaturated cafbon of an aryl or

foqngt q?é&?ﬁtéxctl%r 0%19. gan ENRHgg i{t an%ﬁ@_@r% L hﬁfg& %( asymmetnc

cemRNIZ R BlHs ohble Wﬁ%@ kxd z) a‘ﬁﬂ Eanom%ﬁalq{?&ﬂerB*

I's independently selected from hydrogen or an
Theptforensingly stemnschémishkbidoiGarsas a&eillplh anaml.on@pm (hlasibreomenc and

e BBl OB 15 e BBl BBy B the scopoof

thénveiten. Wrdess JMidr@gRtatddl af takdROR fobms SFhe Qofabofinds of the
aliphatic), NO2, CN, CO2H, CO2(Cl. 4 aliphatic),

in@nkan erectitiinghg jsieae PEthe imyentign. e%(tslltlmaélm wHessiagherwise stated

0
ol R e b PR ks A B e R e
présegcdvitone @8 maré m@tdp@dhﬂgreﬁﬂaiddcatdmg emcﬁcex@mplé EomPodide having
selected from-R+, -N(R+)2, -C(O R+, -CO2R+,
the pieeynbsO)GITes cxgep) fmsly @Pmemerg;@ﬁ hy&ro gersy fgutanjy o tritium, or
)2, 12 (1 14 [
e = o B Py et i o g SCOpelof ufi
1nY£In|t1phaSuch cappivnds hieyussiub sor ¢xatopde, pb emtyticab ol orgirblyes in
b@ubst ituted -Q(Ph), optionally substituted -CH2(Ph),
1 Bgl%lrfigﬁ}@ substituted - (CH2)1-2(Ph); optionally
[0626]St | Déﬁ&ﬂ?twgﬂf@d(fpmmd Sf R InvEEdasti tuted 5-6
menbered heteroaryl or heterocyclic ring having one
[00271f ouThéatvenidert mldeﬂdepmpquf;fomle dted from
oxygen, nitrogen, or sulfur, gor, notw thstanding the
definition above, two i pe e occurrences of R+,
on the sane substltuenh gnt substituents,
taken together with the ?;er( S) t & which each R+
group is bound, forma 8- menber ed heterocycl yl,
aryl, or heteroaryl riH§ or a 3-8-nenbered cycl oal kyl
ring having 0-3 heteroatg i ndependent |y sel ected
from nitrogen, oxygen, wr_gul fur. Optional
substituents on the alip até:g( gr oup or the phenyl WO
2006/ 034116 PCT/ US2005/ 0333

@
or a pharmaceutically acceptable salt, derivative or prodrug thereof, wherein:
AisNor CRY;
Rlis H, halogen or a Cy¢ alkyl;

slelopen

R” is selected from



ring of R+ are selected fromNH2, NH(Cl.4 aliphatic),

N(C1L 4 aliphatic)2, halogen, Cl1 4 aliphatic, OH,
wOoQRUk/0341ab1 phatic), NO2, CN, CO2H, CO02(Cl.4 al pohatsemy/033333

QO halo C1_4 aliphatic), or halo(Cl_4 aliphatic),

wherein each of the foregoing C1_4 aliphatic groups of

R+ is unsubstituted. [0023] The term "al kyl i dene

chain" refers to a straight-1% branched carbon chain

that nay be fully saturated or hayg, one, Qr nDre,wunits

of unsaturaLl on andwhas tvvo poi nts Qf at achrre

the rest of th rml 1] 0024] oV
sone errbq:d'l s, R‘t entﬁcgﬁ ﬂ E E
(or R+, or a ot he rlabe5|m rIy flned
herein), are taken toget he” fra'get é%

to which each variable is bound t merr‘lq_‘er
heterocyclyl aryl, or heteroaryl rlng or a

3- 8- (?? ﬁ{oal kyl ring having 0-3 heteroatons
[ ndepen en ected fromnitrogen, oxygen, or
sulfumex espl ary lings that are formed when two

i ndepanden ur & em R+, or any ot her
var| i m filned thepeglr aken_ t her
Zgor (g,’} v{'ir ‘ale’r (S btjamg%
|nclude are not limted to th W ng:
|ndependen(t’ occurrences of R (or R+ or any ot her
variable simlarl y defmed her ei n) hat are und to

t he atom areN aken to t atom
toforma r| g, Ie N(R) ereéi
occu ces are ogeg trogen
atomto map ﬁldl azmly,sm
mor phol ¢ n- 4-yl ou q_l) tvvoo pendent £

b4

occurrences of R (or R+, or any other vari abI e
Si mdaett bgcudehdenafR indépehdétibisereed himmHydrogeli &f £Cegdliphatic

at ons, an n together with both of those atons
ErPRP PRITORR f“ﬁﬁatu@c{; lﬂé&é’g& @hhere a phenyl ORO / o

O 8 SRS R 4 B B
aliphaticooppigealasubsgtutes with op ta these wcerrdgwandf I or F.dCam aryl
opftilélslae‘lij sugstituted with up to three occurrences of J, a heteroaryl ring having 5-10
ring atoms optionally substituted with up to three occurrences of J, or a heterocyclyl ring
having 3-10 ring atoms optionally substituted with up to three occurrences of J or J', or
wherein R and R’ taken together, form a 5-8 membered cycloalkyl, heterocyclyl, aryl, or
heteroaryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or
sulfur, each ring being optionally and independently substituted with up to three
occurrences of J;

each occurrence of R” is independently selected from hydrogen or a group

selected from Cy.g aliphatic optionally substituted with up to three occurrences of J or J',
Ce.-10 aryl optionally substituted with up to three occurrences of J, a heteroaryl ring
having 5-10 ring atoms optionally substituted with up to three occurrences of J, or a
heterocyclyl ring having 3-10 ring atoms optionally substituted with up to three
occurrences of J or J', or wherein R and R” taken together, form a 5-8 membered

cycloalkyl, heterocyclyl, aryl, or heteroaryl ring having 0-3 heteroatoms independently



6- menbered oxygen containing ring: aO. It will be

appreciated that a variety of other rings can be
woaoosmd4mben two i ndependent occurrences of R fOT/UR2000033333

any other variable simlarly defined herein) are

taken together with the aton(s) to which each

vari able is bound and that the exanples detail ed above

are not intended to be Iirrit—llﬁg [ 0025] Unl ess

t herwi se. st at ed struct ted herein are
seﬁﬁtgﬁlfmpbmlﬁﬁg?rh Q&Yeen, pr §l§ gngg Ging ogﬁgmlfyoq:péirlp ependently
sugétﬁéit%&K)ﬁfhﬂ?tb@hreé‘ﬁ&lﬁ&ﬁ%ﬁff'ﬁ (or conformational)) WO

2006/ 034116 PCT/ US2005/033333 -9 fornms of the

str uanacluo@tunhme af¥ldspidepentdeatRselexteSfromrifal qpen 2R o QR T;,66R°;

cent E) .do bI e bond
1.5 Sl | S et ettorysahng) (b PhiSHALY Ohrged with R -
oPRebHt Aty s@dsﬁait@d witR REOKOEN, Galh) bﬁ@&%ﬁ@ s@Bstifpbd WA RY; -
enan |oner|c di ast er eoneri ¢, ~and geonetric (or
CHve@Hd?h)wphomvély)suhsmuued e@thoR % t- N@m@éeN(R‘t)grrbMﬁlﬂ@)m e
hin the sc nvention. Unless otherw se

N AR R B TNER?Q{LSMI%PZMB SOk RN COR:

NSO R iR cPR PRI e OGBRRG o
mm@mmgr-em»c%@( R, TERRY; L0NTELUGSRE QSIS -

that differ only presence of one or nore

C(@N@‘bme—@ﬁ)%(ﬁﬁ)m ﬂ(ebﬂ}ﬁﬂﬁ)(ﬂ?é’)z, R@@(QN?&]zE—O(E(@)ﬁBMQ)N(OW)
t

R S BRSSO ar Sunl ey SN R K Bmce? s

R ER TR sco@%?ﬁlﬁ% PNOR TR G RerRhaie @R 3% 0)

ZReoma(Rn)gg, c&r@(Rtsrggi)ﬂlP(of)ﬁnm(@R@npl e, as analytical tools
probes in biological assays. [0026] Description of
Conpmﬂli@is eadh mﬂ@dndwmcmmencp 00R7 s S'Elwtddrfvanﬂliydmgen optionally

suﬁﬁ\tﬁuteg %9{ 6 ahgh ocl)JpQ%nglfly s&sgyutead % 6 mem ere eteroary'l:zor heter'c\)lcychc
ring, optionally substituted phenyl (Ph); optionally substituted -O(Ph); optionally
substituted -(CHa)1,(Ph); optionally substituted -CH=CH(Ph); or, two independent
occurrences of R, on the same substituent or different substituents, taken together with
the atom(s) to which each R° group is bound, form a 5-8-membered heterocyclyl, aryl, or
heteroaryl ring or a 3-8-membered cycloalkyl ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur;

wherein a substituent for an aliphatic group of R° is optionally substituted
heteroaryl, optionally substituted, heterocyclic, NH, NH(C,.¢ aliphatic), N(Cj.¢
aliphatic),, halogen, Cy.¢ aliphatic, OH, O(C;.¢ aliphatic), NO,, CN, CO,H, CO»(C.¢
aliphatic), O(halo C,.¢ aliphatic), or halo(C;¢ aliphatic), wherein each of these Cy.¢ |
aliphatic groups of R° is unsubstituted;

wherein a substituent for a phenyl, heteroaryl or heterocyclic group of R°is Cy4
aliphatic, NH,, NH(C.4 aliphatic), N(Cj.¢ aliphatic),, halogen, Cy.¢ aliphatic, OH, O(Cy.¢
aliphatic), NO,, CN, CO;H, COy(C; aliphatic), O(halo C.¢ aliphatic), or halo(C.¢
aliphatic), wherein each of these C;_¢ aliphatic groups of R® is unsubstituted;



0 RX (I) or a pharmaceutically acceptable salt,

derivative or prodrug thereof, wherein: AisNorCRl; Rl
woO0dd/o3kiabogen or a Cl_6 al kyl; Rx is sel ect edCTsmoslo33333

N~ C OCN H H3C O CF13 WD 2006/ 034116

PCT/ US2005/033333 -10 NNRANRNORNOC(N NNN

R OR RRNR O~-I-R" O:~OR" O;5~"NR R RY s
seIectedfromNNCINDN~ NE-ON ONNNN CCc CH
NCCNN

each occurrence 011_5a 18 1ndependen(t§ sAlected from =0, =S, =NNHR",
=NN(R "), =NNHC(O)R ", =NNHCO,(alkyl), =NNHSO,(alkyl), or =NR", where each R”
is independently selected from hydrogen or an optionally substituted Cy_¢ aliphatic;
wherein an aliphatic group of R" is optionally substituted with NH,, NH(C;.4 aliphatic),
N(C1.4 aliphatic),, halogen, C;4 aliphatic, OH, O(C;.4 aliphatic), NO,, CN, CO,H,
CO4(C4 aliphatic), O(halo Cy.4 aliphatic), or halo(Cy.4 aliphatic), wherein each of the C;.
saliphatic groups of R” is unsubstituted.

[0028] In certain embodiments, R* is selected from

T T
ey E] o
O R" O)\OR" O)\T}l R

[0029] In certain embodiments of the invention, RY is

1

Q Q Q g 1% o3

N
//\\

[0030] In certain embodiments, A is N.
[0031] In other embodiments, A is CR?. In further embodiments, A is CH.

| | Y
N_O N.__O
A G e o
R’ OR' N,
[0032] In some embodiments, R¥ is selected from R R,

In further embodiments, R’ is a Cy.¢ aliphatic, phenyl or a 5-8 membered heteroaryl
group, wherein R’ is optionally substituted with up to one occurrence of J. In further
embodiments, R’ is a Cy.¢ aliphatic group or phenyl, wherein R’ is optionally substituted
with up to one occurrence of J, wherein J is -COOR?®, -OR®, R® or -CFs, and wherein R°®
is a Cy.3 aliphatic group. In still further embodiments, R’ is methyl, ethyl, propyl,
isopropyl, -CHy-isopropyl, butyl, t-butyl, -CH,-t-butyl or cyclohexyl, wherein R’ is
optionally substituted with -COOR®, -OR® or R°. In certain embodiments, R is hydrogen
or methyl.



each occurrence of R is independently selected from
hydrogen or a C1_6 aliphatic group optionally
weubwisiused with J or J ; and R is independeRCis2005/033333

sel ected from hydrogen or a group selected fromCl -8

ali phatic optionally substituted with up to three
occurrences of J or J', C6_10 aryl optionally
substituted with up to threel3sccurrences of J, a
heteroaryl ring having 5-10 ring atong, opt |mallyw
substituted with up to three occurren es of ! J, or

heterocyclyl ring having 3-10 ring B
substituted with up to three occurr Tcﬁj J'

or wherein R and R taken together Norn1a
nenbered cycl oal kyl, heterocyclyl, § A 4L~ R
eteroaryl ring having Q-3 heteroatorrs |n epe entl
[003}lect By SW"O?H’%@‘?F’S@@%R HegleeRd flm syl fur, each riﬁg - In

fuﬁﬁérré%]%mﬂq%?lﬂ Yis "i'ﬂ}fép%@é?ﬁ?eac £d BoRUPELd ﬁliﬂh?g%fohg, pnyl or

ree occurrences ; occurrence ‘o
aj- ﬁoimmimi@hhétgrosyadle gtoemp WheraintR/ tis @ptonaly sabsfitoted with up to one

sel ecte 1 hatic, optional | sti.tuted
oo g ol HrGerebed Pensdt SRhdetgndenty SeRglggio § e
ali H&ti@%@{qk ¥r 1, vk &H Rid 5‘ptib‘ﬁaﬂ§9 sﬁﬂ&ﬁﬁﬁe@ﬁ/ﬁ}ﬂ @R 6/RSoRuurrence
, eteroaryl ring having 5-10 ring atons

ofdpwhemnial 1 i selabisd ffront alogeint H-Hsp-Gh, Qﬁ}@% ,0COR’ oeHeBS vdferein

h
Rge Ko PRt BER T IR e oo & Bl ooy
1sc§p‘rolﬂyl OICH)-isotop B, B-bRyR B e- CFHZ-m&Fn wihegsh Refis oftmal
-8 nenbere cl oal kyl heterocyc aryl, or

Suh%ttléﬁeéél‘flw -GN, n&ﬁ%.qﬁ B2 3Inertainoamlsidimpniadp isnlaaiegep or
12006/ 034116 PCT/ US2005/ 033333 -11 selected from
nitrogen, oxygen, or sulfur, each ring being
[00p4]i on8péoifiaamibbdidepend@®itdry derctbd i thetcethpoirids itiTable 1.
of J:;yeach occurrence of J is

currenc

Wf’?ﬁgepe RY WE@&?P%Rf FofleRiEddEm; -R -OR - SR

1, 2-net hyl enedi oxy; 1, 2-ethyl enqdl oxy; phenyl (Ph)

fife tlonallﬂé substﬁgﬁted with R Q(Ph) optionally
(s/ﬁgstlt ed\w t (CH2) 1- éhg) optionally

upstituted/w E a@nally substituted

N(%—': HacN R
H

W W):WR; - "

o o

. In further embodiments, R”
is independently selected from a Cj.¢ aliphatic group, phenyl or a 5-8 membered
heterocycle group, wherein R” is optionally substituted with up to one occurrence of J.

In further embodiments, R” is independently selected from a C; ¢ aliphatic group or
phenyl, wherein R” is optionally substituted with up to one occurrence of J, wherein J is
selected from halogen, -CFs, -CN, -COOR®, -COR?® or -OR°, wherein R°is a C1.3
aliphatic group. In still further embodiments, R” is methyl, ethyl, propyl, isopropyl,
-CHa-isopropyl, butyl, t-butyl or -CHz-t-bufyl, wherein R” is optionally substituted with -
CN, -COOR® or -OR®. In certain embodiments, R is hydrogen or methyl.

[0036]  Specific embodiments of R” are depicted in the compounds in Table 1.

[0037]  Representative examples of compounds of formula I are set forth in Table 1.



NRC(S) R, -NRC(O N(R)2; -NRC(S)N(R) 2; -NRCOZR;

-NRNRC(O R, -NRNRC(O N(R) 2i -NRNRC2R;, -C(O C(OR;
WON@BAIDFOR, -C(OC(ONR2, -COCHRCOR PCORR2005/033333
-QOR -SSR -ASYOR, - AQNR 2; -AS)NR)2;
-CG(=NH)-N(R)2, -O(QN(R2i -C(QR -QONO®R R
-C(NOR) R, -S(0)2R; -S(0)3R, -SX2N(R)2; -S(OR;
-NRSOZN(R)Z - NRSO2R; -N(CRM? C( NH) N(R) 2,

N

i< ! L e | ndependent
occurrencg of Ris sel eﬁetr from nydr ogen, d@nal ly
substi tut (QPH@PU@daI i phatic, opti onal ly sub%f_#& utled 5-6
nmenber ed heteroar yl of |brctc1 ut..yu ¢ |T||g, U]Jl. nal | Yy
substituted phenyl (Ph); optionally substituted
-Q(Ph); optionally substituted -(CH2)1_2(pPh);
optionally substituted -CH=CH(Ph); or, two|independent
occurrencgs of R on the sane substituent pr diflferent
substituents, taken together . Lth the atop(s) tjo

whi ch eacILn R group is bound} fofm a_5-8-nmepbered
het erocyclyl, aryl, cmr Q;i‘yh rreg orfa

3- 8- nmenber ed cycloa g havi ng O 3 heteroat|ons
i ndependently 4l ept ed HFrlgm nitro oxygen, ar
sul fur; wherei £ubstituent for an a T phatic group
of Ris obt(& lly substituted heterdaryl| optijonally
substi t ut ¢dg terocyclic, NH2, NH(Cl-6 al|phati|c),
N(C1-6 aliphatic)2, hal ogen, Cl-6 ali phat{c, OH,
Q(Cl1_6 aliphatic), N2, CN, CO2H, C02(C1_6
aliphatic), Q(halo Cl-6 aliphatic), or hal p(Cl-6§
al i phatic), wherein each of these C1_6 al|phatijc
groups of |[R is unsubstituted; wherein a supstituent
for a phenpyl, heteroaryl or heterocyclic group of Ris
Cl 6 aliphatic, NH2, NH(Cl-4 aliphatic), N Ci- q
al i phatic)2, halogen, Cl-6 aliphatic, OH {(Cl_6
aliphatic), N®, CN, O2H, O®(Cl-6 aliphatic), |(halo
Cl-6 aliphatic), or hql.Q Cl-6 aliphatic), V\,hergi n
each of these Ct6 alip ph tic groups of R i g

unsubsti t yt ed; , CT/ US2005/ 083333 | -12

Yo

e,




each occurrence of J' is independently selected from

=0, =S, =NNHR*, =NN(R*)2, =NNHC(O R*, =NNHCQO2(al kyl),
wolMdBeRI(1al kyl ), or =NR*, where each R* 1is PCT/US2005/033333

i ndependently sel ected from hydrogen or an optionally

substituted C1_6 aliphatic; wherein an aliphatic

group of R* is optionally substituted with NH2,

NH(C1_4 ali phatl c), N(Cl1l_4-1&iphatic)2, halogen, Cl4

al | phatl C Nr‘l h{I'_inl : pha+| rvll ka f‘i\l Va'aslN|

Cco2(C1_4 ajldnqia,ahdic) Q halo C1.4 ali phat| c ﬁIggr
hal o(Cl _4lLaliphatic) wherein each of the #_)

4al i phati ¢ groups of R* is unsubstituted. [ 0028]} In
certain epbodi nents, Rx is selected fromN R~-NR|NYO
R-N O (N) (N)R'(]R’”YNNN RNR O0R |OJ"OR
OJ'NR" R [0029] 40 ceetgi n enbodi nents of the

i nvention {%IKN[NN CH N~ 0.2 NCy3

\R - N(R~NHSC O [0030]|In certain
embodi ments, Ais' I[0031] t“her embodj mentg, Ais
CR2. In further er}b’odl ment s, A-{s CH. R N1O R NYO
R.NYO [0032] I|n"8gne enbodi rrent@, Rx is selectad from
R OR WNR. 1In her enbodinents, R|is a|Cl 6

al i phatic] phenyl wr_a 5-8 nenbered heterofaryl |group,
v\,herelnR4 is optional My_g}ubstituted Wth up to|one
h

occurrence of J. In fuq’—
O

o




enbodi nents, R is a C1_6 aliphatic group or phenyl,
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(I-#) N Hzs/ ~~ ~" CHfl N~ ~ JM

-56-

Cmpd #
Compound (1{1;];

Y” ” 85
7
K

\Fo 86




NH H CH 119 CHI
120 © HI C -
wOCHUc32065/ 033333

CHI

$4 C CH
H C WD 2006/ 034116
-74 Conpound Cnpd #

H- x~~ ~ C H |

14N CH CH

(1 - #) PCROS2043 /6133333

}p CH3 NN CH3 CH3 121 CH3 H3C N, ~+.r~* H HAM ~~

rr'
PCT/ US2005/ 033333

-57-

NHHHH 122 0 CH3 CH3 0 CH3 WD 2006/ 034116

Compound

Cmpd #
(d-#)

87

88




-75 Conmpound Cnpd # HZN r" N y~.

HN 123

rN~~ vy 124 J NCH Y 4 WO 2006/ 034116

WO CH6WS2Aa65/ 033333

-76 Compound Cnpd #

NH NON HEN

(1 - #) PCRa82462/683333
N

y'~~" HHH125 | F~ Ha CH Ha HZ-a ~
-58-
Compound (leigd #
MM 1
)\u&/’i\uﬂ
H);"‘/ﬂl‘ Ka'H‘ V
o 89
HH
O
LAl
H H '
Hye ™
\ ch«’*"‘“*,‘u
"y .
b
LS N
}ﬁ N 90
" bt
. , o My
H‘,U\O_‘_CH;
H




fir' N N/ Ht~" i eH3 126 H~ | wax,, CH3 c 43 WO
2006/ 034116 PCT/ US2005/ 033333 -77 Conpound Chpd #
wORess)o34mM6 N HZN CH} 127 /N O- NN N r CH  CH} ptir/@isi005/033333
HN HC HHC 128 ~N 4 H aC
-59-
Compound gril))d #
H.H f/};‘L
2 -
. _
aal
\)-o:"}" N 0]
\ o
HH
|6 U
z,-u\omcql
2
‘ My A '
o)
}”" o 92
HH '
qu\omc”z
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H3C WO 2006/ 034116 PCT/ US2005/ 033333 -78 Conpound
Cmpd # (1-#) HEN N NCH 129 HN CH NN HZN N NP

wCBhoc030116 HH CHI ~' N4 CH CH WD 2006/ 034116CT/US2005/033333
PCT/ US2005/ 033333 -79 Conpound Cnpd # (1-#) HEN
"ti NN .~ NN ?
_60_
Compound | Crpd #
(L-#)
W
HH }
P S
Hj' | \\\/
yﬂ ; H
aH a 93
l i o H.C
J

\FO 94




~ CHL 131 HH 4 4

CH CH CH

NN HENfir’

N ON ~

eH3 132 HN CH1L CH3 CHS CH3, WO 2006/ 034116

WEGTUs1dS2A65/ 033333

-80 Compound Cnpd #

(1 - #) PCTES2(65/033333

Fa CHI HN 133 CH CHI 14 N N
61-
Compound gngd #
" I
%\}‘)&\‘\-)\H/‘j
A N
}f ‘ \/__:o 95
HHN
> Uy
L , , cH,
oMy
T
HoN }
SO N
oM H
‘ .
s :
T
H
CH,




WD 2006/ 034116
-81 Conpound Cnpd #
CH3 HN 135 H O CH3

HHCH HNO 134 CH

PCT/ US2005/ 033333
wolkMe/oBi116l ~"N N .

HEN J~~~9 t° N N HN 136

(I-#)

N

N }J
CPBT/US3004/033333

L NO HC 4-1 CH3 CH3

-62-

Compound Cmpd #
&)
H:H H%N
,»'"' u/‘%/\‘\"q
H ! \"\/”
}_.,:;H - O
HH H,C
|o¥ ’
A
S CH,
ulc"”
£y
N N i _
el
S
}‘,;H : . O
HH _ e
o 98
' FJJLO aH,
S |
cHy
He




WD 2006/ 034116 PCT/ US2005/ 033333 -82 Conpound Cnpd #
(1-#) H2N 137 N4" CHO iarN N ~NN HN 138 r~ % N

w0 200d/0GH,16 WO 2006/ 034116 PCT/ US2005/ 033333 - 8BCT/US2005/033333
Compound Cnpd # (1-#) NHZ H N-CH3 HH N HNC H} 139
N

_63-
Compound Cropd #
(1-#)
f.‘H; R
L
N \w"'L" CHy

HH ,s(" ::H 99

100




ON NH, N- N 4N 140 N ON WO 2006/ 034116

PCT/ US2005/ 033333 -84 Conpound Cnpd # HEN 141 t -~tl
wWo-2006H341kz to ~ HtaCH- 14H to HNC H3 142 PETMS2005/033333

Hxe HyC CHS WD 2006/ 034116 PCT/ US2005/ 033333

-64-
Compound Cmpd #
(I-#)
fH3 o
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H*x,_~ N\/kcus
L
H
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/
|
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e
ulc'['r
fm} o
K\u ' CH,
: H\k H\)"-’tc”&
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Hzn\gj}z
" 102
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-85 Conpound Cnpd #

HSC 143 N H3c ~4 NBC H N

wCkboehddi16' ~ NI yN CHI
PCT/ US2005/ 033333

NHS N N CHI
~+ N N_ N

(I-#)

0OY O WO 2006/ 034116 PCT/US2005/033333
-86 Conmpound Cnpd # H2N t

HN N HSC
\N H—~ HN 4 '

Compound

Cmpd #
(-#)
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(\u CH,
NP N
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P
N
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104




HN 145 f'" NN4 CH3 y H2N ""N NO HH 0// 146

Nl 4" N4 CH 0 WD 2006/034116 PCT/US2005/033333 -87
wGCaopoande Cnpd # (1-#) H=ENH H 00 Hw 147 2CCHS2005/033333

O HENwHHH ~ ~ cH 148

-66-

Cmpd #

Compound 14

' va
o Ty |
I
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H4 CH 0 WO 2006/ 034116 PCT/ US2005/033333 -88
Conmpound Chpd # (I1-#) kkHH2Ht fl HHr~"' CH 149

wo 26060341051 HAMHH CH r~ H H + 150 H O CH POTANY2005/033333
2006/ 034116 PCT/ US2005/ 033333 -89 Conpound Cnpd #

(I-#) New Hw "'~ ~ ON3 151 fl Hc w4 CN\3
-67-
Compound Cmpd #
(-#)
N,
= H
N Ry, il

H;*axﬁ
oIy e

108




fl Hzw Hw fl CH3 152 fl w~$ ~"~~flr'r CH 3 W

2006/ 034116 PCT/ US2005/ 033333 -90 Conpound Chpd #
wWORees)0341HEN . "-N N HN OF~ " CH 153 "W N A SpCHIUSEH05/033333

HZN ~+ N N HN 154 CH 3 N~ ~0o CH 4 WD 2006/ 034116

" BCT/ US2005/ 033333 -91 Conpound Cnpd # ~I - #)
-68-
Compound gﬁl))d #
HH, ;
" "
AN

u"_ 5
H

110




fa H2H HN cH} 155 w Nr4 YYY |

CH 4 MH-

M-H HNN Hc 156 ONH 3C Hc W 2006/ 034116

WO CH6WS2Aa65/ 033333

-92 Conpound Cnpd #

{ _a? N HN 157 H,,KC

-69-

(1 - #) PCRIES20DBI033333

Compound

Cmpd #
(1-#)

111

112




fa HSCi1l
Ow N3CAfl

waanpoande Cnpd #  (
H3C

| - #)

H3C NHZ N N ~N
WD 2006/ 034116 PCT/ US2005/ 033333

'~ N NH N 158

NHS NN HN fl'~ 159

CHy N
-93
PCHasbooBl033333

70~

Compound

Cmpd #
(1-#)

113

114




NH NJ N~N NHN 160 N CHI

PCT/ US2005/ 033333

N WO 2006/ 034116

-94 Conmpound Cnpd # N H~ NNH NM

wowhoelB4116CHI HH ~C t a H3C,~r~'" 4 HHx RCNUS2005/033333
HN Htc 162 N
71-
Cmpd #
Compound
mpoun 1)
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3’\. o H/\>
]
HY’I‘ k\""}, 115
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cHy
A
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i Hﬁm’? ]
}\H)ﬁf/l\ﬂ/\\\j ’
w? | ‘YH o
YM \(
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v “uu
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Ty

4"' H3e ~,r
-95 Conpound Cnpd #

wQ2006/0B41HE 4' 4 MHO ~

(T-#)

I WO 2006/ 034116 PCT/ US2005/ 033333

# HH~ HH ~, ~H HH+

“72-

t? WD 2006/ 034116 PCT/ US2005/ 033333
taHz ~d H HN HyC ~/"
, | H HH 164

163
H~C N..
-96 Conpound Cnpd

Compound

Cmpd #
(-#)

117

118

PETS2006/033333



H HlIc 165 CHH H CH H-~~CH HRH~'" HA4N 166 O
Hy4CH WO 2006/ 034116 PCT/ US2005/ 033333 -97 Conpound

wOnpe/084116 T-#) N N HEN ~ ~ CH Af Fa H HN 16PCTAIS2005/033333
Fl 4 ,~~, CH3 MO N-N HNY~-fl s . CH3 168
-73-
Compound gﬁg’d #
£

Y cHy By 119
N
o
P ”[4 cH,y
1 o
4 c-f‘(
Hye CHy
Hl,:;:»“*—-.u

CHy  CHy 120




N N H 3C HNC WD 2006/ 034116 PCT/ US2005/ 033333 - 98
Conpound Cnpd # (I1-#) NHS wW'rt" N~ H F~~ H 14N

wo0@asos/BH16N H 3C HC"" 170 CH ~1N ~, W' "~ FPCHYSY¥D5/033333
2006/ 034116 PCT/ US2005/ 033333 -99 Conpound Cnpd #

(1-#)
74

Cmpd #

Compound (1#)

121

. m 122
|SON




H2ZN 171 CH HN 1! Nd CH HEN N NI 172
CH H WO 2006/ 034116 PCT/ US2005/ 033333

rCH N O, HN
-100 Conpound

wonmp/o841161 -#) Nz" !~ N 173 C H3 AIM ~. 4 CHRCT/H420051833333
H2" 174
-75-
Compound gﬂg’d #
HH |
-

123

124




CH HN *y,, 4 OCH WD 2006/034116 PCT/ US2005/ 033333
-101 Conpound Cnpd # (l-#) HEN!~ S NcH 175 HN I
wGkboo/osisflic CHE N HEN N ..r N.N CH 176 HN Por@sgis/033333
HCH CH [0039] General Synthetic Methodol ogy:
76-
Cmpd #
Compound 1)

125

126




[ 0040] The conpounds of this invention may be prepared
in general by nmethods known to those skilled in the
wanvosfoss1ianal ogous conpounds, by nmet hods as il Pastusaiosd33333
by the general schenes bel ow, and by the preparative
exanpl es that follow. The processes for preparing the
conpounds of this invention are as described in the
schenes and exanples. In th&7schenes, the variables
are as defpred—n—the c“an“anffnﬁgf, formuta—1)
herein or |@s@pé@mdi |y recogni zed by referri P@& t hose
conmpounds. WD 2006/ 034116 PCT/ US2005/ 0333341 10
[0041] Schene 7 depicts the synthesis of certain
exenpl ary [conpounds where Arl and Ar 2 is
Substltutqd NH2 ri, NNHNNN R 2R NNN|NI N
R HNCz|/BHN/O N"° NI NNHR /|NNR ﬁ~N,R
R NON HNH2 N E HN Q¢NH2 I N NNNC N|{NN ~-NR

NH2 ~=N R HN B H24i |
ii )’“\)\ﬂ
.'-"H

),, oM, 127

128




NR / R N R NNNHO-RYNR HNCz O N9:~O H
R [0042] Ceneral conditions: solvent, base,
wapmeppsilat e coupl i ng agent, e.g.: A DM, D BAT/US2005/033333
RCOCI; B. DMF, | EA, isocyanate; C. DWVF, Dl EA,
chloroformate D. DMF, DI EA |S2R, E. iPrOH, alkyl
hal i de, heat. [0043] Schene 7_depicts a route to
compounds of this invention whierein an Arl is
substi tut e W thamamne—derivative; speci‘axﬁ%y
an
1 9

where R2 i £qmawadl, and Arl is substitute
am ne deri yatt+ve: . mM-ne gredp
react ed unger standard coupling conditions|to provide
an am ne derivative. It should be understooF that the
depi cted synthesis could be nodified to al sjo proyide

ot her am ne derivatives. Furthernore, coupling
condi ti ons| ot her than,¥fose depicted coul d pe used.

Such nethpds ar&\wel |- kibwn skilled practitioners
(see, e.g.| Geen F eedﬁmii tz, Protective

Groups in Organi ¢ Nt hesi sk, 01/81330). (It should

be understpod that/ the condi |%p§c§hould tiypizsaljl y be
chosen to pe compdtihle with (iJde., unreact|five to) the
remai ni ng pubstitueg (ggg:, the -NR1R2). WO
2006/ 034116 PCT/ US2005#.033833~..- 168 [0044] |Scheng 1

Route to djam no triazolje conpounds. n=1,2 N'N{+ HN
(R1 CH3CN N*N n=12 DIEA®EM CI' 'Cl ~NH DIEA C |
NA-~, RL O

V)
*
7 ;?F,cul 130




Rz 1 y NH R31kCl AR nn CIS-~% ' 'Nn=1,2 R NH NH HN
122/R N/ NHNY: R RB3R R O0OYO

wolReiosAnOH H YO H NG-N |, + |~ Y NHBoc \ %0\NC' RCRERBoms/033333
N n=1,2 ON~n=1,2 /~ ~~ ~Ri l-i~

N
J4 Y N N HNAN/ Ri NC' N NHBoc NI -12 NO ni crowave

H~-NNO+ T ~" 180 degree R R3 R2 R3 6 min / NHBoc
NHBoc H2N N N n=12 -79-
Compound Cmpd #
(1-#)
e H

r
}.cul 131
HH

}.. EHy 132




TFADCMN-NNNOS5 HNYy

PCT/ US2005/ 033333
wdeonicwatitges of di
n==1,2 NNI| R
H2N
)i o--

R2 R3 NH2 6 WD 2006/ 034116

-104 [0045] Schene 2: Route to

am no triazol e conmpounds.
YN N HN R2 R3 Method A -

INN n=1,2 NH2 H2ZN N N n=1,2 NNR N~/'N NRi
NN HN Method CRZ RERHNRZ R3 OO HWM HM H -

HROITSD005/033333
Met hod B
N N

s Ry N NNn=1,2 HN-NRISON /N HN T R2 R3

Compound

Cmpd #
A-#)

Hy

N

7

W
M/QW“\H/W
|
ARG

T,

133

134




OHN-9%R Method A- DMF, DIEA, R T., carboxyl ate

chloride Method B. DM, DI EA, R T., isocynate Method
wG200MB411BI EA, R T., chloroformate WO 2006/ 03424%/US2005/033333

PCT/ US2005/ 033333 -105 [0046] Schene 3. Route to

diamno triazole conmpounds. H2ZN I N H2ZN N NN C Ni1'

NNRL Na~NbNR2HNC HNHN NH2 RBR3 \ O\ O

N HN~ H2N I NH2N N ,RL-8R Ns NN METHOD NN N C

R2 A }=N R2—HN-HN-3-—R3—O—NH2 NMEFHOB-HN-4-B-O-R

METHOD C  [Compound gngd#

135

}}”\ 136
|CU N
P




HZN 1 N H2ZN N | Ri
HNA HNMA R NR H

woOlvhye/oB iy, MAN 160-220 C, 6-15 min;

MN 220-250 C, 6-15 mn;
C1CO2R (chl or of ormat e),
(i socyanate),

(c) 6N HJ,

,R7 Ne NNNN R2)NR2Z HNHN OO
(a) N-cyano-N -aryl

- O phenyl i sourea,
(b) HNRI RT/UNSMB5/033333
95 C, METHOD A:

DMVA, DMF;, METHOD B: OCN-R

DI EA, DMF; METHOD C. RCO2H (carboxylic

acid), DCC, DCM or RCOC1 (a82d chloride), DI EA or
pyri di ne, PMB864A—Anether—genreral—+routerto
conpounds ©émphirel | nvention is depicted in(%%ﬂ%ﬁe 3.
Al t hough d9pecific reagents are depicted inl&#hen 3,
skilled prlactitioners would realize that o¢ther steps
and reagents could be used to carry out the¢ depifted
synthesis.] Schemes 4 and 5 bel ow depict this gehera
schene norle specifically. W 2006/ 034116

PCT/ US2005/ 033333 -1 0048] Al t hough certain
exenpl ary enbod4ment ange depicted and des¢ri bed| above
and herein, it w\l ,ﬁebagpw ted that the conppunds
of the in entlonfcqn be prlepared accordin& to the
nmet hods descrlbe ener al | ve using ap%r@@wiate
starting nateri by nethods%géhEéally ayailable to
one of ordinary s indhe art 049] Uses,

For mul ati ans and IS atlon [0650]

Phar maceutfi cal ly a -p “COFrROSi ti ons

}4’2{”%
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[0051] As

provi des conpounds that are
weizo@gssiicand t hus the present conpounds are uBeramiS2606/033333
and conditions
al l ergi c disorders,

aut oi mmune di sorders,
transpl ant,

the treatnent

i ncl udi ng,
proliferat

condi ti ons associ ated wi th eB3an

di scussed above, the present

of di seases, di sorders,
but not limted to,

i ve di sorders,

i nvention
inhibitors of protein

i nf | ammat gry—e-serders—iwrunelegical-yr—redgiateg

di sorders,Cohp@inddi seases, or destructive

di sorders [{such as hone resorption di sorde (IT’?)
Accordinglly, in another aspect of the pregent

i nventi on, pharnacqulcally accept abl e conpositifpns
are prOV|ded wher £ conpositions ¢onprige any
of the coﬁmounds as ed herein, andjoptionally
conprise a pharnacutfi calTy wﬁple carrier

adj uvant ﬁr vehigle. In cer aiS'enbodinenis, t hese
conposi ti gns optlcnally furt W¥ri se one or | nore
addi tional] therapg C agent,g: L 52] It wjIl aljso be
appreciatéd t hat ¥ ain of the €onpounds bf 19r esent
invention| can existyin free formfor treatnent,| or
wher e apprjopri ate, pharmaceutically @accept@able
derivative thereof. YAccording to the presenpt

i nvention, a pharmaceutically acceptable jerivahive

i ncl udes, (but is not lisktéed to, pharnmaceuti cal
acceptabl e salts, %ers, salts of such esters,| or
any ot her adducf’or der|vat|ve whi ch upon

adm nistration to a patient in need is capabl e [of
providing, directly or indirectly, a conpound as

ot herw se |descri bed herein, or a netabolite or rlesidue
t hereof. [[0053] As used hereln the term
"pharnaceLtlcaIIy p salt" refers to those
salts whi¢h are, ‘D£§E§\8C0pe of sound|nedi cja

j udgenent, sui t abl" Hor contact wth the

ti ssues of| humans ,&nd | ower anl s without unduge
toxicity, irritaf,on allergjic /response and thejliKke,
and are commensur g mnth a réasonabl e benefit/rji sk
ratio. A |"phar |caIIy ac able salt" #ns any
non-toxic|salt or &t of an esterswof a conpound of
this invention that, on adn1n|st>at|on tp a
recipient, is capabS%ZE} providing, either directly
or indiregtly, a co nd of this inventionh or a
netabolit? or residue reof that inhibits the

ki nase of |interest, | udi ng Aurora-2, F113, KDR,
JAK2 HyC




WD 2006/ 034116 PCT/ US2005/ 033333 -107 and JAK3. In
particul ar enbodi nents, the conpound or

woheooacaat i cal | y acceptable salt thereof i nhPOTUS2005/033333
JAK2 or JAK3. [0054] Pharmaceutically acceptable salts
are well known in the art. For exanple, S. M Berge

et al., describe pharmaceutically acceptable salts in
detail in J. Pharnmaceutical -8%ci ences, 1977, 66, 1-19,
I ncor por atet—heretrn—by—+eference—Pharraceytteal] y
accept abl eCogpbtisd of the conpounds of this ¢W@%ﬁt|on

i ncl ude t e derived fromsuitable inorgar d

organi ¢ aci ds and bases. Exanpl es of pharnaceutl,ally
acceptabl &, nontoxic acid addition salts are salts of
an am no group fornmed w th inorganic acids|such as

hydr ochl orfi ¢ acid, hy ronlc aci d, phosphoric gacid,
sul furic gcid any pe chI acid or withj{organ|c

aci ds such as aceti,c uoxa ic acid, maleic afid,
tartaric gcid, m“irnc aC| ccinic acid|or ma]onic
acid or by using’sther neth wused in thelart such as
ion exchgnge. [Q055] O her ph eutical lly 141
acceptabl g salts “kude adi pafe, wgi nat e,| ascor bat e,

aspartate,l benzenes onat e, benzoate, bisylfate
borate, buytyrate, canph ratje, canphor sul f gnat e,
citrate, qyclopentanepr I n%}exvﬂtgluconate,
dodecyl sulifate, ethanesul foflate, formate, |fumarpte,
gl ucohept gnat e, gl ycer ophospRate, gl uconat g,
hem sul f atfe, hept anoat e, hexanoate, hydroi ¢di de,
2- hydr oxy-let hanesul fonate, | actobionate, ﬂactate,
| aurate, llauryl sulfate, nalate, mal eate, nml onate,

nmet hanesul|f onate, 2-napht hal enesul fonate, |nicot} nate,
nitrate, dleate oquate palnltate panoat e

pecti nate,| persulfat henylproplonate phosphat e,
pi crate, plvalatem *Qn ‘stearate, succi npat e,

sul fate, tartrate thi ocyan ﬁ L@Iueneswlfonate,
undecanoatie, valar e salts, a dthe like| Salts
deri ved fron1approqr|ate bas f alde aIkAIi net al ,

al kaline garth ;
salts. [0Q56] Thi §
guat erni zgtion of an

, amonjdim gnd N+(Cl-4 al ky| )4
gvention al & envi si ons the
basi c nitrogen-




cont ai ni ng groups of the conpounds di scl osed herein.

Water or o

wohbomwioaeds b

or al kal

l'ithium potassium calcium nmagnesium and
pharmaceutical Iy acceptable salts include,
n|un1 quat er nary

Furt her
when appro

il-soluble or
y such quaterni zation.
ne earth netal salts include sod

priate nont oxi c

um
t he

di spersabl e products may be
Repr esent at i veTAaiSk@b1033333

i ke.

amoni um
such as h
phosphat e,
sul fonat e.
[ 0057] As
accept abl e
addi ti onal
carrier, o
|ncludes 3
liquid ve
surface a
enmul si fyi
| ubri cants
dosage for
Sci ences,

Publ i shi ng Co
carriers
accept abl ¢
preparatid
conventi on
compounds

d”U dlfl nme cat l UTTS ﬂ UT IFEU UDI nmy—tTy

Ebinpeyndrydr oxi de, carboxyl ate, s

W8

ons

OI'

D
’

v

ally

entio
cepta
sed h

i ds,
ckeni
ndes s
parti
i cal
(Mack
S var
Iy

les fo

e wt
luci ng
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ot her

bl e
br ei n,

hg or

cul ar

ous
r the

n the
any

undesi r abl
in a del et
of the pha
use i s c¢g
i nventi on.
serve as p
i ncl ude, H
al um na, 4
such as hg
phosphat e
sorbate, ¢

VD 2006/ 034116 PCT/ US2005/ 033333
conposi t i ons lhe present iny
Iy conpruée h rnaceutlcally aqg
ny and, a | solvent Iuents
hi cl e, «lsper3|on ensi on
g agent's }reservaflvé% solid bi
and the ™ k as suited to the
Slxteenth<;EE}t|on E. W Mrtin
., East 1980) disclosq
I
conpositj and known techni gy
n theredf. Except
medi umi s inconpati bl
of the jinvention, such as by prod
erious manner with any ot her cor
rmaceutically acceptabl e conposit
ut arenof lintéd tg, ion excha
| umi nuryst ear at e, ~~'ggfthin, serl
, ol ycirbic actd, or potasg
artial ¢ ¢
‘ Nzﬂw

descri bed above, the pharmaceuti g
dj uvant,\_or v
tive agg I sot %gﬂ nts t hi
m desi r ed ngt on' s Phar maceut
sed in f6[ nuljetd ng pharnaceutica
i nsof ar as any
al carrier
e biol ogical effect or otherw se
ntenpl ated te.be within the scope
[ 0058} So anpl es of materia
har maceut | ~aCceéptable carri
man segum al bum n, ij*em subst ai
ride m xtures of

'\/u O - St
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i nter

i on,
. of t
s whi
ers
gers,
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conmpound or pharnmaceutically acceptable conmposition is

t hat anount effective for for
woOherstawviasi ty of the di sease,

conmpounds and conpositions,
to the nethod of the present

i nt erest.
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as an oral or nasal spray, or the |ike, depending on

the severity of the infection being treated. In
woeodcasniienbodi nents, the conmpounds of the i nveariusmos/033333

may be administered orally or parenterally at dosage

| evel s of about 0.01 ng/kg to about 50 ng/ kg and

preferably fromabout 1 ng/kg to about 25 ng/kg, of

subj ect body wei ght per day;8%ne or nore tinmes a day,

t o obt ai nthe—dest+ed—therapeuti-e—efeet—p062]

Li qui d dosagepduatnms for oral administratio 1 ude,

but are not limted to — pharmaceutically #‘)ppl abl e

emul si ons) m croemnul si ons, solutions, suspgensions,

syrups and elixirs. In addition to the active

conmpounds, the liquid dosage forms may contain Jinert

di l uents donnnnly us H|n the art such as,|for

exanpl e, Wwat eriMor sol.vents, sol ubi | zi ng |agent s
hy aIcohoI I sopr opyl
et

and enul sifiers,

al cohol , ethylufcarbonat acetate benzyl
al cohol , benzyl ¥Bénzoat e, erne gl yco
1, 3-butyl ¢ne @glycol, dlnethy ohnnande o] | so(i|n
particul af, cott ed grourfdnut, corn, germ dlive,
castor, ampd sesa Is gl ycerol, tetrahydrofurfuryl
al cohol, pol yet hyl"éne’igl yrols and fatty acid egters
of sorbitan, and m xt udLe M{*ﬁ&ggkm Besi des| i nert
di luents, |the oral conposiftions can al so | ncl ude
adj uvant s|such as wetting ayents, enulsify|jng and
suspendi ng agents, sweetening, flavoring, and
perfum nglagents. [0063] Injectable preparptiong, for
exanpl e, sterile injectable aqueous or ol eagi nous
suspensi ons may be formul ated according tolthe kKnown
art using|suitable dispersing or wetting agentg and
suspendi ngg agents. The sterile injectable preparfation
may also bhe a sterile injectable solution} suspension
or enulsion igua n ntH iC parenterally accept ablje

di | uent or sol nt af as a solution in

1,3-butan¢dio|f ng th eptable vehi gl es and
sol vent s that be enp are water, R nger'(s

sol ution, U S, P. and |soton§p’ odlun1chlor|gﬁ

sol ution. [In addit on, steri g, oils are

conventional l'y oyed as a solvent or s spending
medi um For thi s~gtrpoSe~any bland fixed o can be
enpl oyed i ncl udi ng syhgg;tlconnngr or dlglgcerldes In
addition, (fatty acids htras ol eic acid hre uqed in
t he prepaJation of i nject abl




[0064] The injectable fornmulations can be sterilized,

for exanple, by filtration through a
woactemssiab-retaining filter, or by incorporati RT/US2005/033333

sterilizing agents in the formof WO 2006/ 034116

PCT/ US2005/ 033333 -111 sterile solid conpositions

whi ch can be dissolved or dispersed in sterile water

or other sterile |njectable88ed|un1pr|or to use.

) fa¥alaaa¥al

[0065] |nFJZ'\ ger—to pT ol oG +he—effect—of uﬁjT“ rJnd of

the presenCoinpwention, it is often desiralt® sl ow
t he absor ption-—of the conpound from subcut g dus| or

i ntramuscul ar injection. This may be acconpli shed by
the use off a |liquid suspension of crystallline of
anor phous jmaterial with poor water solubilijty. The

rate of aHsorptlon ok Jhe conmpound t hen dépends upon
its rate dof dlﬁ qu |on th in turn, may|depenf upon
crystal sijze an ¥ne orm Alternatlvely

re

del ayed absor pt om of a p erally adm nistered
conpound florm i cconplls by. di ssol ving or
suspendi ng t hew conmpound in aﬁry wehi cl el hgyjectable
depot forns are by forn1%g croencap<ule
matrices of the |n blodegradable pol ynmef s
such as palylacti -pd1yg ycol i de. Dependiing uppn the
rati o of donpound to pBLynEH, tihe naturT of the
particul ar| polyner enploye e rate of ¢onpoupd

rel ease cdn be controll ed. Exanples of other
bi odegr adabl e pol yners i ncl ude poly(orthoe<ters) and
pol y(anhydri des). Depot injectable formulations|are
al so prepdared by entrapping the conpound in |Iipopones
or mcrognul sions that are conpatible with body
ti ssues. [|0066] Conpositions for rectal or |vagi ngl
adm nistrgtion are preferably suppositories whigch can
be prepargd by m xi ng .the conmpounds of thig inveption
wi th suitadble ngn- |Tf]§£t|ng exci pients of carrjers
such as cqcoa buty er; ene glycol ¢r a
supposi torly wax“wii ch are soI d at anbi ent

t enper at urje but hk&dui d at enperature and
therefore| nelt ,fn the rectunwgr’ agi nal cavity pnd

rel ease the acti pound. 67f *Sol i d QOsage forms
for oral ddm ni st @o /i‘%:l ude capsul es, tabl etg,
pills, ‘

wa \,m




powders, and granules. In such solid dosage forms, the

active conpound is mxed with at |east one inert,
woheoreracaat i cal | y accept abl e exci pi ent or carr per/USms/033333

as sodiumcitrate or dical cium phosphate and/or a)

fillers or extenders such as starches, |actose,

sucrose, glucose, mannitol, and silicic acid, b)

bi nders such as for exanple90-carboxynethylcellulose

al gl nat es, g‘cl ati pun VAL rry—l Pyt oH-ei-rere—syerose,

and acaci gCompgundunect ants such as glyceroCm

di si ntegrating agents such as agar--agar. @-‘n#}u;mm

carbonat e, potato or tapioca starch, alginlc aci(d,

certain si|licates, and sodium carbonate, €) soljution

retardi ngjagents such as paraffin, f) absorption

accel erators such asz~quaternary anmoni um ¢onpounds,

g) wetting ag s stchilas, for exanple, cetyl alicoho

and glycerol nopag ’ﬁﬁﬁhabsorbents slich as

kaol i n” and bent®niite cl ay{\ar i) WD 2006/ 034116
PCT/ US200%/ 033338" - 112 |

nts such asjtalc,
cal ci um stjear atwe, nagne3|un1s§fhh@Leh sollg 153

pol yet hyl ene gly . sodiurfilauryl sulfate, and

m xt ures ft hereof It he case of capsules, |tablets and
pills, the dosage”forim mpy al so conprise bufferfng
agents. [(0068] Solid @ﬁL&qons of a sinm!lar tlype

may al so he enployed as filjjerstn soft and
hard-filled gelatin capsule% usi ng such exg¢ipients as
| actose off mlk sugar as well as high nol ecul ar
wei ght pollyet hyl ene glycols and the Iike. The solid
dosage fornns of tablets, dragees, capsules, pills,
and granuljes can be prepared with coatings}|and shells
such as emteric coati ngs and other coatings well| known
in the pharmaceutical formulating art. They may
optional ly contain aC|fy|ng agents and can al sjo be
of a conposi &,ion at they rel ease the active

i ngredient(s) 25‘ entially, in certain
part of the inRte §1|nal tfacty optionally, |n a del ayed
manner . Exanpl 'bf enbe conposi tiong that| can

be used !ncluq pol ymeric su%ﬁt%ggg;!and whx%a Sol i d
y

conposi ti ons of*a mlar type ma SO0 be Idyed as
fillers im softard-filled gelatin chpsul es
usi ng such exci prefts«-as~l actose or mlk spgar as wel |
as high n?IecuIar meﬂ

0
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wei ght pol et hyl ene glycols and the |ike. [0069] The

active conpounds can al so be in mcro-encapsul ated
woaoosrosattith one or nore excipients as noted abeeeUsItees033333

solid dosage fornms of tablets, dragees, capsul es,

pills, and granul es can be prepared with coatings and

shells such as enteric coatings, release controlling

coatings and ot her coatings-%ell known in the

formil at i N~ Art l A—-S o||r~h P
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to increase the flux of the conpound across the skin.

The rate can be controlled by either providing a rate
woanieroakiis ng nenbrane or by di spersing the conmpoumg2008/033333

a polymer matrix or gel. [0071] As descri bed

general |y above, the conpounds of the invention are

useful as inhibitors of protein kinases. In one

enbodi nent, the conpounds ar#R2-conpositions of the

I nvent i on rare—t+nht-bi-ters—ef—ene—or—rore—of Purpra- 2,

FI t3, KDR|CeApctmand JAK3. In certain prefgr®

enbodi nentls,— these conpounds are ef fectivel

inhibitor# of JAK2 and JAK3. Thus, without wishing to

be bound by any partlcular t heory, the conpounds| and

conmposi tigns are par 2?;{?2:% useful for treating or
| esseni ng [the sever i, a/di sease, cond|tion,| or
di sorder where acti ats on or nore of the
protei n kijnases, nxrﬁdlng ror -2, FIt3] KDR/| JAK2
and JAK3 hlnases ””s i npl i catied i/ the di spase,

er. When adtivation of the
W AK2 and J; ki nases| i $57
inplicateq in a pafsfcul ar, gi'S€ase, condit|on, or
di sorder, |the diseask, condition, or disofder nay
al so be referred tofas\"Aurora-2, FIt3, KDR JAK2 or
JAK3-medi ated di seasg” or di sease synptomn
Accordi nglly, in agother aspect, the present invé
provi des a nethqgéiag eating or |essening the
severity ﬁf a di condition, or disofder ere
activation or one or nore protein kinase, |ncluding
the Aurora-2, FIt3, KDR JAK2 and JAK3 ki hases |i s
inplicated in the disease state. [0072] The actijvity
of a conpound utillzed in this invention as an

i nhibitor [of a pro , may be aspayed jin
vitro, injvivo or i MZ;EELlne In vitro|assay|s
i ncl ude assays thal dﬁte hi bi ti on pf eitjher
t he phosphoryl ati on/adtivity ﬂﬁéggase act|{vity | of,
e.g., actilvated Altora-2, Fit , JAK2 and JAK3.
Alternate|in vitrodassays quantifate the apility| of
the inhibitor to Ki to the pr bn ki nase.  J.nhi bi tor
bi ndi ng nﬁy be ne&sdred by radiolabglllng the
inhibitor {prior to binding, isolating the
i nhi bitor/enzyme |, f; | ex and det ermining|the Jnvunt
of radi ol g beI bound ternatively, inhibjtor binding
may be detern1ned by nnlng a conpetition|experji nent

”1‘3‘«‘//(\0'

condi tion, or d|
Aurora-2, |[FIt3, KB

ntion




WD 2006/ 034116 PCT/ US2005/ 033333 -114 where new

inhibitors are incubated with, e.g., Aurora-2, Flt3,
wéDR6/03MH& and JAK3 bound to known radi ol i gan#6€T/US2005/033333

[0073] The term "measurably inhibit", as used herein

means a measurabl e change in a kinase activity

activity between a sanple conprising a conposition and

a ki nase and an equi val ent -8&npl e conprising the

ki nase i n jt-he—absence—of—the—~coenpoesition— 0044}, The
term " FLT-Gomipolindt ed di sease", as used her &MPHBhns
any di seage-or other deleterious conditi OI(I'#}I ich a

FLT-3 famjly kinase is known to play a rol ¢. Suc
conditiong include, ygthout limtation, hefatopojetic
di sorders,] in parti = agut e- nyelogenOJs | eukem a
(AML), acdte-pronyget i.C 1 euken1a (APL), |and acute

| ynmphocytijc | eukemia { ALL). 5] The ter%
ed herein nmeans any
gehdi tion in|whichl a JAK

"JAK- nedi at ed di sgase”, as

di sease or] other \deleteriou

fam |y kinase, itlcular JQX\ is known to | play

a role. Sych conditi®ns incl uds ﬁt@hout | i migoat|i on,

i mmune responses such as allergi c-eeqtypell

hypersensijtivity re I ons, asthma, autoi mrune

di seases duch as gi%ésplant rejection, graft versus

host disease, rheu oid arthritis, anyotrephic

| ateral gclerosis, §Q= mul tiple scler05|sr

neur odegener gfi ve e Hers such as Famili al

anyot r ophifc Iateral sclerosis (FALS), as well as|in

solid and{henat ol ogi c mali gnanci es such a$ | euklem as

and | ynphonmas. Conditions in which JAK2 play a rjole

include nyeloproliferative disorders, such as

pol ycythem a vera, essential thronbocythema, chronic

i di opathi¢ nyelofib s el oi d nmetapl asfa w tih

nyel of i br ¢si s, CthLiQMzEZEKOId | eukem a, ¢hronijc

nmyel ononogytic |le ¢ eosinophilic

| eukem a, hypere 'hophlllzEa drone and >ystenhtic
on

mast cel | |di seas®, [0076] T rm " AUR- nedi at ed
di sease" or "AURredi ated c tion", as used Hherein,
means any |di seas® og} ot her del i ous condiﬁ&pn in

whi ch AUR|protei m¥inase is ¢

)




known to play a role. Such conditions include, wthout
limtation, allergic disorders, especially asthna.
wpQw6Ap41it Wi | | al so be appreciated that the ceapwsmds/o33333
and pharmaceutically acceptable conpositions of the
present invention can be enployed in conbination
therapies, that is, the conpounds and pharmaceutically
accept abl e conpositions can-& admi ni st ered
concurrent i i , —one or
nor e othercg%*;g t herapeutics or nedi calCmpd #
procedure particular conhination of #ké}apjes
(therapeutjics or procedures) to enploy inja
conbi natign reginmen wll take into account

conpati billity WO 2006 70 6 PCT/ US2005/ 033333 115

of the dedired t hey-ape and/or procedufes and the

desired tgerapeutl ffec fb:} achieved{ It wl
h

al so be appreciatgd that the thefapi es enployed pay
achieve a|desiredy effect fok_the sane disorder |(for
exanpl e, an i nven¥r™e conpound y be adm ni sterged
concurrentily wth Ot her agent/ USed to treatethe sane
di sorder),l or they™fmay achieve diffesent effects
(e.g., control of adverse efifects). As|used
herein, acditionalgzgaprapeutic agents that are
normal Iy admi ni ste to treat or prevent a partjcular
di sease, |or conditio are known as "appropriate for
t he di seage tTOn, being treated".| [0078] For
exanpl e, qhenﬁt erapeutlc agents or other
anti-prolilfferative agents may be conbined|{with the
conpounds |of this invention to treat proliferatipye
di seases and cancer. Exanples of known
chennther;peutlc agents i ncl ude, but are not 1injted

to, For exanple, othgl=t pies or anticancer agents
that may be used in ggqbizgzggn wth the inventjve
anticancer agents of\th& p pt~Ji nventionjincl ude
surgery, radlotheraq/ ¢i n but E%EFM/exanples,
ganma. - radi ati on, rlgutron bea ot herapy, el ectron
beam radlotherapy p£,0t on theraﬂmg brachyt her apy, and
system c radi oacti @ opes, tofRa&nme a 1e\%)2,
endocri ne |t herapy, &0l ogic re§§bnse nodi fiers
(interferﬂns, interl efkins, and tunor necrosis factor

(TNF) to nane a few)¢ h perthernia and cryot her apy,
agents to .

s




attenuate any adverse effects (e.g., antienetics), and

ot her approved chenot herapeutic drugs, including, but
woabodlizmited to, al kyl ating drugs (nechl or et harCmaIS2005/033333

chl oranmbucil, Cycl ophospham de, Mel phal an,

| fosfam de), antinetabolites (Methotrexate), purine

ant agoni sts and pyri m di ne antagoni sts

(6- Mercapt opurine, 5-Fluorou9&cil, Cytarabile,

Genti t abi rey—spindle—poisons—(Mi-nblastine;

Vincri sti neempbder el bi ne, Paclitaxel), Cmpd #

podophyl | atoxins (Etoposide, lrinotecan, TagdPecan),

anti bioti¢s (Doxorubicin, Bleonmycin, Mtornycin)

nitrosoureas (Carnustip e, Lonusti ne), inorganic tons

(G splatin, Carbopla!llzs ynes (Aspar agijnase) | and

hor nrones (Tanoxi fen,, = de, Fl utam de, and

Megestrol ), d eevecT Bdrl dexamet hasone| and
cycl ophospham de. FE a nore Q;E;E}hen3|ve di scussi on

H
of updated cancer therapies

http://ww. nci . n|h, a list o*f/“’the FDA |appr oyed

oncol ogy drugs at Mo =0 163
htt p: / / wv. f da. gov/ cGgr/ cancer/druglistfrane. htm and
The Merck|Manual, Seventeenth Ed. 1999, the entire
contents of which arg négeby i ncor por at ed by
referencel [0079] CI exanples of agents |the
inhibitors of this invention may al so be ¢onbi ned
with include, wthout, tation: treatnentls for
Al zhei ner'|s Di séase such as Aricept(r) and Excelono;
treatnments for Parkinson's D sease such as |
L- DOPA/ calf bi dopa, WD 2006/ 034116 PCT/U82005/0333§3
-116 entag¢capone, ropinrole, pram pexole,
bronocri pti ne, pergollde tri hexephendyl, and
amant adi n¢; agents for™tr N9 Multiple S¢leros|s
(M5) such|as beta |nt f, Avonex(c) apd
Rebi f 0), Copaxoneo, ne; treatnents|for
asthma such as alb and /Si ngul ai r; agents for
treating Schizophréf zyptexa, risperda
seroquel , |and hal opesd ; antl-ﬁnhlannatory agepts
such as corticost ef J TNF bl %kers | L- gﬁ,
azat hi oprine, cycl opospham ge, and sulfasalé E
i mmunonodul at ory and j prmunosuppr essi ve agemts sugh as
cycl osporin, tacroli{is, rapamyci n, nycophenol aj e
nofetil, interferons rticosteroids,
cycl ophospham de, :
y p fk%o




azat hi opri
such as ac

wonhichzi1as s,

bl ocker s,

ne, and sul fasal azi ne;
etyl cholinesterase inhibitors,
interferons, anti-convul sants,
riluzol e,

neurotrophic factors
MAO
i ORCThAMV8H33333
and anti - Par ki nsoni an agents;

agents for treating cardiovascul ar di sease such as
nitrates,

bet a- bl oc
cal cium ch

ACE i nhibitors, diuretics,
plockers, an§6statins;

kers,
annel

treating I

chol estyr
agents for

bourddnt er f erons, and anti-vir
treating blood disorders such as

ma

T-4)

corticosts
factors; 3
di sorders
of additid
conposi tig
t he amount
conposi tid
only actiV
addi ti onal
di scl osed
100% of th
conpri si ng
active ag
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may al so 4
i npl ant ablje
artificial
cat het ers.

roi ds, anti- |eukemc agent s,
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nal thera dht present in
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t hat moqh nornally
n conprisiyng that th
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agent sy g°pr esent

e agent. @
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t her ape
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e anount no 1y present in a c(
t hat age(’i}n the only therapel
nt. [0081] compounds of this
eutrcally acc tabIe conposi ti of
e |ncpg ?nto conposi tions
I C I devi ces, such as prost
valves, vascul ar grafts, stents
Accordi ngly, the present invent
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[0082] Vascul ar stents,

overcone r

wahom@rozsmnpury) .

for exanpl e,
estenosis (re-
However,

have been used to
narrow ng of the vessel
pati ents using stentsPOT/USR(E1033333

wal |

i mpl ant abl e devices risk clot formation or platelet

activation.

or
phar maceut

These unwanted effects

ically

St ahl A ~nAat Ras—an
UUI TToTrtTTTUTat IO Ao T

may be prevented
mtigated by pre-coating the device with a

acceptable9%onp03|t|on conprising a
d tho agener

a

ki nase i nhi-bitor

preparati ¢
descri bed

Mofpoundat ed i npl ant abl e devi ces
in 1US Patents 6,099, 562 5. 886

5, 304, 121.
pol ynmeric
pol ynet hyl
gl ycol , pq
m xtures t
further cgd
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procedures described in the Schenmes and Exanpl es

herein. [0

086]

Exanpl e 1.
wa-2adsl0o#1a6 6- ( ( 3S, 5R) - 3, 5- di net hyl pi perazi nl-

Preparati on of
PCT/US2005/033333

yl)pyrinidine (1) WO 2006/ 034116 PCT/ US2005/ 033333

-118 NON

4, 6-di chl oropyrym dine (14.9 g, 100.0 nmol)

a" v 'N( NH

1 [0087] To a solution of

anhydr ous acetonitrile was added

(2S, 6R) -2,
portionw s
t enper at ur
anot her 20
solution d
removed by
to an oily

in 150 ni
Q n

200

= Ae /')')

A nor
'UI IICL I'I_yl 'JI | ALY = Bl A 2

Coaypetind 0 M n.

=Y

8 1)

I

The reactlon was k@ﬁ@dﬁl room
and_ st irreddfidr

m nut es.

filtrati ﬁz

mat erl

using a water-hath

Solid precipitated out
uring the course

from
of reaction. Sqlid was
filtrate was concentr ated

terial was dlésolve

Et OAc (300 nl) an rgan
wat er (100 x3). Cé_éhlc | ay
Removal of| sol vent| I'eft an

o LC/I MBS (

i1
product confirmed, %Bﬁﬁ
jted at " )

was weig bg (yiel d°Q?
tion of '

2. Prepar

was washea
s dried oJer
roduct as
=227.1).

0.

Wi t
Na

1 in
n
SO4.

desi r éd
This nmateri al
[ 0088] 1kxa

pl e

1- ((2S, 6R)
di net hyl pi
2 [0089] T

4-chl oro- 6} ((3S, &R - fLZ dlnethylplpera2|n

-4- (6- chln 0
per azi n- L;?
0 a sol uty

e’

pyri m din-4- yI) 2, 6-
et hanone (2) hPN

I | NN -~O

170




yl')pyrimdine(1, 10.29 g, 45.4 mol) and DI EA (8.80 g,

68.1 mol. 1.50 equiv.) in 100 mM DCM was added
waceioyB4tabl oride (4.03 m, 56.7 nmol, 1.25 equPeT)USai05/033333

room tenperature portionw se over 10 min. The

reaction was stirred at roomtenperature for another

30 m n. Agueous NaHCO3 was added to the reaction and

the organic |ayer was washe#-w th NahCO3 (100 m x2)

fol | ov\ed t_yl*oa{ H uLLd aqllar\llc I\IQf‘I cr\l ||_'I'_L oh- TJ"\Q
organi c | gy&npovasl dri ed over Organic Iayer(ﬁﬁﬁdﬁrled
over NacSMA . Remnval of solvent left a yeld-#w oj |

This oily|material was triturated in dieth I ethkr to
afford a white solid. The soid was col |l ecled by
filtration and the washed with diethyl ether agaln.
The solid| was dried under vacuum and was Qelghted at
11.95 g. The yield is 98.2% LCO M (M1=269 WO
2006/ 034116 PCTAgSZOSﬁiEﬁiBBB -119- [0090] Exanple 3.
Preparatign of 3 NH2 N~O 3 [[0091] To a
sol ution gf 1- ((2% @R) 4- ( 6-chl ropyr|n1d|h-4-yl -2, 6-
di met hyl pi{per azi vyl )etha (2, 9.61 g{ 3p. 7| mol)
in 75 nm anhydr oy THE was %?dcﬁydrazinu (5. 729,
5.60 M, 178.8 ) 8.0 gquive). Solid was

preci pitatled out o ol ution during the course of
reaction. [The reacti€ stiraed and refl uxed
overni ght. The reaction "was cool ed to room
tenperature. The solid was collected filtration and
was masheg by col d nmethanol (25 mx3) to get rid of
excess hydrazine and its HCO salt. The solid was
dried under vacuum and was wei ghted at 8.9% g (83.3%
yield). LZ M5 (Mr1=265.2). [0092] Exanple 4.
Preparati on of tent-butyl 4-((Z)-1-cyano-2l

1”4

= JT

5 G,
“Fw*' L::::zzyn*cnx 172
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S
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phenyl i sour ei do) phenyl carbamate (4) H O
O H4

NC Ifl,

was added t

reaction was stirred at

the solid was collected by -10D{trati on.
dried under—v

Antinim Aand

46. 4 mmol )
ert-butyl

44.2 mol ).

The

r\ YN )aN N

[0093] To a suspension of diphenyl

woyarspsariboni m date (11.04 g,
i sopr opanol
4- am nophenyl carbamate (9.20 g,

i n 13@CTMS2005/033333

room tenperature overni ght and

| 'l'

1085

Solid was

(69. 7% vyi ¢t
Preparati (

TV ACOUTTIT AT

bn 0?

ShounkC/ MBS ( MF1=353. 2) .
5 \AD 2006/ 034116 PCT/ US2005

WA S \Anl gbf ar~| at

vvvvvv [ 0094]

(b#B33

e 5.

3

-120 H2N |
sol uti on

4-((2)-1-

3.52 g, 1
The reactl
and heat e
6 mn. The

yano- 2 phenyl

0 mmol )
on was seal eg
I in aymcr

D react?gﬁ
H

NJ NN/ N YN NO HN NHBoc
of 3 (3.17 g,

?

OM\

S
12.0 mml ) and tert
i sour ei do) phenyl car

in 6 M NW was added 1

|narnmomwerea
reactor at 180

Qfﬁ#;oroomtem

)./ CHJ_

o cHy

W s}

CH
0 3

D095]
- but yl

m
ction
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partitioned between ethyl acetate and water. The

organi c | ayer was washed with water tw ce and was
wdnimozener Na2SO4. Renovol of solvent |eft yebPtows2005/033333

solid. This solid was washed by DCMto afford a white

solid. NVR DMVSO-d6: 8.98 (bs, 1H); 8.94 (s, 1H);

8.38 (s, 1H); 7.72 (bs, 2H); 7.45 (d, 2H); 7.25 (d,

2H); 6.73 (s, 1H); 4.60-4.1a00lm 4H; 3.20 (m 2H);
2.02 (s, 3H—340(s—9H)+ 115 (m6H)—LC NS

L= I =

(M+1=523. omp&RA6] Exanple 6. Pr epar ati on|@rpd#
1- ((2S, 6R)-4-(6- (3= (4- ami nopheny| ani no) - 5- [d-#)
amno-1H1,2,4-triazol-1-yl)pyrimdin-4-yl}-2,6-dimeth
yl pi perazijn-1-yl )ethanone (6) HZN NN NNj N);f--N
NrO HN NH2 6 [0097] To a solution of 6 (2.0 g, 3.83
mol ) in 15 M DCM was added 5 m TFA. Th(F reaction
was sti rrjd at roomt erature over 30m nj BPL

showed the conpldtio t reacti on. The sol vent
was rermv=d|nv esultlng oily matleri al
was partipti onedﬂ etvveen d aqueous NAHCGB.| The
organi c ; ayer wasy shed by leqys NaHCOB sgvey al
times and |was drqued over Na2S ReanaI of sol vent
af f or ded 3 56 g degitad ppoduct® (the yieldjis 96 99.

WO 2006/ O\F4116 PCTE USA0051 033333 4y 121 [ 0098] Exanpl e
7. Generall nethod fof fdrmalion of carbanmate.
Followingiis a typical exanplewfor the formation of

carbamate.| Preparation of 1-76 H2ZN NON N /[/- NN )~--
N N

\}/ }_. ey 176
HH ]

[0039] General Synthetic Methodology:

[0040]  The compounds of this invention may be prepared in general by methods
known to those skilled in the art for analogous compounds, by methods as illustrated by
the general schemes below, and by the preparative examples that follow. The processes
for preparing the compounds of this invention are as described in the schemes and
examples. In the schemes, the variables are as defined in the compounds (e.g., formula I)

herein or are readily recognized by referring to those compounds.



HN 0O HNJ4 ~ 1-76 [0099] To a solution of
1-((2S,6R) -4-(6-(3-(4-am nophenyl am no) - 5- am no- 1H
wo 2206M38m6azol - 1-yl ) pyrim di n-4-yl) -2, 6-di net hpCpiuseran33333
in-1-yl)ethanone (21 ng, 0.05 mmol) in 2 mM DM was
added ethyl chloroformate (6.5 ng, 0.06 mmol, 1.2
equiv.). A drop of DI EA was al so added to the
reaction. The reaction was stO2rred at room
er ver The reaction crude was
Wbﬁfﬁ St & CRbic e § Shers qhgerin cHeRPlRBHCRRAYDEL Wheis Ar’
aﬂgfoA@l@ﬁﬂ)sﬁﬁlt@ TFA sal t. [00100] Exanpl e 8. Gener al
nmet hod for forrratlon of a urea. [00101] The foll ow ng

|satyp|ca|\, Nafor theformatlongI é\ga H2N
NN N~N |/ :--.NNO HN 0O H 2@
[00102] To u |o
1-((2S, 6R) 6 (3- ( am nophenyl ani n B ami no-RlH-
1,2, 4-triggp -1 yl)pyrimdin-4-yl)-2, dlmsthylplperaz
|n1yl)ethe(21 ng, 0.05 n‘?zflo% m  DMF was
added |socyet aneA(4 2 rrg . 1.2
equiv.). A gf ,q) adde th
reaction. The r ,on sth re %t roomnN erature
over 20m n. The eactl oRy /c NJd i nj ect eddonfjo
P-BPLC and 17 ng of /N R' —
NH, SN < AN C N, Q
)/\N = N’R Q SN NF
o L N v
HN lD HN
Q e oY Q %
N-R' AR
R’ Y N N Co-R

[0042] General conditions: solvent, base, appropriate coupling agent, e.g.: A. DMF,
DIEA, RCOCI; B.DMF, IEA, isocyanate; C. DMF, DIEA, chloroformate D. DMF,
DIEA, 1SO2R; E. iPrOH, alkyl halide, heat.

[0043] Scheme 7 depicts a route to compounds of this invention wherein an Arlis
substituted with an amine derivative, specifically where R is (T)Ar’, and Ar! is
substituted with an amine derivative. In Scheme 7, the amine group is reacted under
standard coupling conditions to provide an amine derivative. It should be understood
that the depicted synthesis could be modified to also provide other amine derivatives.
Furthermore, coupling conditions other than those depicted could be used. Such
methods are well-known to skilled practitioners (see, e.g., Greene or Greene & Wutz,
Protective Groups in Organic Synthesis; WO 01/81330). It should be understood that the
conditions should typically be chosen to be compatible with (i.e., unreactive to) the

remaining substituents (e.g., the -NR'R?).



desired product was obtained as a TFA salt. [00103]
Exanple 9. Preparation of 9 WO 2006/ 034116
WOeCH6lS2A65/ 033333  -122 HZN N*N N NN'(  ~N | TPOODUSRNSAB3333
Boc 9 [00104] To a solution of 3 (1.58 g, 12.0 mmol)
and tert-butyl 4-(4-((2)-1-cyano-2-
phenylisoureido)phenyl)piperazine-I-carboxyIate
(2.10g, 5.0 mol) in6 NM®3was added 1 ni DI EA
re Lon dJn a m crowave .reaction tube
“’%@ he%cg Am?" r‘ﬁ m& HURRUNYB0 degree over
6 mn. The reactnﬁmzvvaS cool ed to room tenperature
andear\,t i tionedy en @isbyl acet ajye~gnd wat er .oiEREM
or | ayer wa sﬁed-w-‘rh’vvatej\w" pd was——
d?'le oV@r Na2SO4) Removd®of sol GEnt> 1 éft el | ow ©
solid. This solidfas washed by DCM1to a a ﬁﬁ(&@
solid. NI\/Rin DMSO-d6: 8.86 (s, 1H); 8.38, (s, 1H);
770(bs 7.48 (d, 2H) 6.90 (d, 2H); 670(s

m 2 (m 4 45 (m 4% S8 18,(m 2H);
2 98 & D0 (s, NI 138 (& N (m
LGB ( N592_5 3) [00105] Exagpl e 10. Rregaration
of 1- ((2S, 6R) 6-(3-(4-(pi perazm-?- Y
yl)phenyl ami n%?) -amino-1 H1, 2, 4-tritazolfe |Rs
I)Byrlmdln 4- yI -2, 6-di methyl pi perazi n-

é‘egm) NN/ jREOH N | f
NHBoc \©\
NHBoc

/H\r N7
netN NHBoc  NH, KKN\(O — N S/N\fo

microwave HN

R R
Rs R é&rgigegree Q 2 3

HoN N&N NHBoc
2 | n=1,2
) N/KAN*H/FH i
TFA/DCM N°
=N N__O
HN



HN QN H 10 [00106] To a solution of 9 (1.0 g, 1.70

mol) in 15 1 DCM was added 5 mMl TFA. The reaction
woasicgsmnsed at roomtenperature over 30m n. HPC©US2005/033333

showed the conpletion of the reaction. The sol vent

was renmoved in vacuum and the resulting oily materi al

was WO 2006/ 034116 PCT/ US2005/ 033333 -123 partitioned

bet ween DCM and aqueous NaHC(Q?} The. organi c | ayer was

R N Sosn® Friilead i s Bt amipd FPaoh oo

desired product (t h@l Vi eNCN«s .99 . [00107] Exanple

11. Preparation of 12 13' RANCN N1 )~--NN HN
NN 1-113 [00108] éq gener”a mst hod for formation
of carbamate as descrfbed abo utilized here to
prepare 1-113. [0010Y anpl eR212R3 Preparation of 1-60
HZN N NON/ N )r-~N N
Method A Method B
N NN s - NH \ HaN  NTSN
] n=1, 2 2 l n=1,2
N)\rl\l)\/l\N’H\th N/ f’\l)\/l\N Ry
=N KKNYO =N K’/N\(O
HN Ro Rs Method C HN Ro Rs
o) CZ 0
AN HN
4 . N-Rs
HN - NON o H
Y )\)\ R4

Method A: DMF, DIEA, R.T., carboxylate chloride
Method B: DMF, DIEA, R.T., isocynate
Method C: DMF, DIEA, R.T., chloroformate



N N~NH O1-60 [00110] The general method for
formation of urea as described above was utilized
woeom/Beo1pr epare 1-60. WO 2006/ 034116 PCT/ US20061Q3313/833333
-124 [00111] Schenme 4: Route to diamno triazole
conpounds N H2N I NHZNIT N SA N NC N/ NN/ a
~-Nb NNO HNC HNHNNH - O- O HN~ HN-~ H2N
(1'J 2N rl~- N Ns NN METHOB NN N~ c NNOA\/~ N

NTO HNHN _/_ METHOD O NH2 METHOD B HN-~ 4 C 4 H2N
[0046) | Schgme 3: Route to diamino triazole compounds.

HoN I =N HoN | SN
.R
N/ ['\l Z cl N/ I,\l = N 1
| =N =N =N Ry
= 2. b,
HN Cl HN R HN R
>, 13
NH, & J ‘/\f
=( o ={
HN HN"<
HoN >N HoN N
7 l = Ry )\N I = Ry
N” N N METHOD N7 | N
c >§N Ro A >§N Ro
— HN HN
R

X
7/ /\7 o

NH, METHOD HN“<
B o-R
METHOD
C

HaoN | >N HoN | N
N/ N = N,R1 N/ N Z N,R1
! | ! |
=N Ro =N Ro
HN HN .
&) &3
=X 9 =X 0
Hn—4 HN
R N-R

H
(a) N-cyano-N’-aryl-O-phenylisourea, NMP, DIEA, MW, 160—220 °C, 6—15 min; (b)
HNR;R,, NMP, MW, 220—250 °C, 6—15 min; (c) 6N HCI, 95 °C; METHOD A:
CICO2R (chloroformate), DIEA, DMF; METHOD B: OCN-R (isocyanate), DIEA, DMF;
METHOD C: RCO,H (carboxylic acid), DCC, DCM, or RCOCI (acid chloride), DIEA
or pyridine, DMF
[0047] Another general route to compounds of this invention is depicted in Scheme
3. Although specific reagents are depicted in Scheme 3, skilled practitioners would
realize that other steps and reagents could be used to carry out the depicted synthesis.

Schemes 4 and 5 below depict this general scheme more specifically.



~~N Ne NN~ NNN'"NNO~NNO HNHN O- 0 HN H\M H
[00112] (a)
woORkasanoHdl - (4- acet am dophenyl ) - O phenyl i sour e’aCTN®$2005/033333
DIEA, MW 220 C (b) is cis-2,6-dinethyl pierazine,
NVP, MN 250 C, ii: Ac20, base; (c) 6N HCl1L, 95 C
METHOD A: isopropyl chloroformate, DI EA, DWVF, METHCD
B: i sopropyl isocyanate Dl 104 DI\/;: I\/ETI;OD C
' aleric acid, DCC, WD 2006/ 03411
M—@ﬁl usz%‘é?/“ég §9in exqzzsla{ymmm@;&tﬁ aiperlegicteandedeseyibed above

o B ViSSPl S Tl & ) Bl
adqynirding ® the aettoth d&sc@:bed latmrajyyabiode nsidg ybpropyiate azirtivg; materials
o200 A 2B L Py e
[0049] Uses, Formulations and Administration

[0050] Pharmaceutically acceptable compositions

[0051] As discussed above, the present invention provides compounds that are
inhibitors of protein kinases, and thus the present compounds are useful for the treatment
of diseases, disorders, and conditions including, but not limited to, allergic disorders,
proliferative disorders, autoimmune disorders, conditions associated with organ
transplant, inflammatory disorders, immunologically mediated disorders, viral diseases,
or destructive bone disorders (such as bone resorption disorders). Accordingly, in
another aspect of the present invention, pharmaceutically acceptable compositions are
provided, wherein these compositions comprise any of the compounds as described
herein, and optionally comprise a pharmaceutically acceptable carrier, adjuvant or
vehicle. In certain embodiments, these compositions optionally further comprise one or
more additional therapeutic agents.

[0052] It will also be appreciated that certain of the compounds of present invention
can exist in free form for treatment, or where appropriate, as a pharmaceutically
acceptable derivative thereof. According to the present invention, a pharmaceutically
acceptable derivative includes, but is not limited to, pharmaceutically acceptable salts,
esters, salts of such esters, or any other adduct or derivative which upon administration
to a patient in need is capable of providing, directly or indirectly, a compound as
otherwise described herein, or a metabolite or residue thereof.

[0053] As used herein, the term “pharmaceutically acceptable salt” refers to those
salts which are, within the scope of sound medical judgement, suitable for use in contact
with the tissues of humans and lower animals without undue toxicity, irritation, allergic
response and the like, and are commensurate with a reasonable benefit/risk ratio. A
“pharmaceutically acceptable salt” means any non-toxic salt or salt of an ester of a
compound of this invention that, upon administration to a recipient, is capable of
providing, either directly or indirectly, a compound of this invention or a metabolite or

residue thereof that inhibits the kinase of interest, including Aurora-2, Flt3, KDR, JAK2
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reacti on vessel was charged with 1.34 g of
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0- phenyl i sourea (6.80 mwol, -b7equi v). The solids were

solved in of NI\/Pand 8 nL of DI EA The
%Aegﬁ Mu‘l‘wmrﬁ@as fthe oompaung 9F pharmageytically acceptable
[ A% Upon cooling, the resulting
S@oﬁE@%§ﬁ%§ﬁAﬁrgd into 200 nL of saturated sodium

(0954 hr b(ﬂinatmaceﬁthxmllgraeoamawmzétswweld) kheeh ﬁdthagft F\aﬁeb@ﬁ)ple S.

i wat er. After zeotro c.dr
M e G geé%rr‘%%ﬁ?wm%mlweace%wb § etlfsom st in ngceutwal
Sl M RN L BB O U Ry g
sadtp of gle@mn(ppunds of this 8o vedti¢n ind]udd)thosg défvédfrbin sn)tablé’ 1rﬁtﬁgamc

ofgtinEhol st Mt § 0562 Mo Bl s

adkHtiorHaﬁ@ afeahitoOBf &f arﬂm%% % #0064 Qﬁﬁlﬂ(ﬁ:gamc acids such as
PCT/ US2005/ 033333 -12 NHNN NNC NN/ NI

h}jd_rothor'pq gdd,hmdmb@nﬂqmcmph@p@mwac;d Hlfuric peigmnd exchlofic acid
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acid, succinic acid or malonic acid or by using other methods used in the art such as ion
exchange.

[0055]  Other pharmaceutically acceptable salts include adipate, alginate, ascorbate,
aspartate, benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate,
camphorsulfonate, citrate, cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate, gluconate,
hemisulfate, heptanoate, hexanoate, hydroiodide, 2-hydroxy-ethanesulfonate,
lactobionate, lactate, laurate, lauryl sulfate, malate, maleate, malonate, methanesulfonate,
2-naphthalenesulfonate, nicotinate, nitrate, oleate, oxalate, palmitate, pamoate, pectinate,
persulfate, 3-phenylpropionate, phosphate, picrate, pivalate, propionate, stearate,
succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate salts,
and the like. Salts derived from appropriate bases include alkali metal, alkaline earth
metal, ammonium and N*(Cy.4 alkyl), salts.

[0056]  This invention also envisions the quaternization of any basic nitrogen-
containing groups of the compounds disclosed herein. Water or oil-soluble or
dispersable products may be obtained by such quaternization. Representative alkali or
alkaline earth metal salts include sodium, lithium, potassium, calcium, magnesium, and
the like. Further pharmaceutically acceptable salts include, when appropriate, nontoxic
ammonium, quaternary ammonium, and amine cations formed using counterions such as
halide, hydroxide, carboxylate, sulfate, phosphate, nitrate, loweralkyl sulfonate and aryl

sulfonate.
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[0058]16/ OSth@XﬁiﬁIﬂ{ebJﬁﬂﬁﬁ&/rﬁBS«ﬂﬁGh canl@7ve as pharmaceuucally acceptable
carriers 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, or potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or electrolytes, such as protamine sulfate,
disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc
salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, wool fat, sugars such as lactose,
glucose and sucrose; starches such as corn starch and potato starch; cellulose and its
derivatives such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose
acetate; powdered tragacanth; malt; gelatin; talc; excipients such as cocoa butter and
suppository waxes; oils such as peanut oil, cottonseed oil; safflower oil; sesame oil; olive
oil; corn oil and soybean oil; glycols; such a propylene glycol or polyethylene glycol;
esters such as ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium
hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline;
Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as well as other non-
toxic compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as

well as coloring agents, releasing agents, coating agents, sweetening, flavoring and



DVSO-d6) a 8.36 (s, br, 1H), 8.11 (s, br, 1H), 7.25
(s, br, 2H), 6.90 (d, br, 2H), 6.53 (d, br, 4H), 4.59
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S, br, 6H. LM 1.51 mn/422.2 (MrH). [00118]
Exanpl e 16. Preparation of 1-103 HZN N HZN N N METHOD
N'"NNOANNOHNHN/ \ / O NH2 H\-40 A 1-103
[00119] METHOD A: 1-103: 46-109ay (0 10 mmol ) of -7,
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appr oxi mat ePy 14% [00120] Exanpl e . Preparation o?

Wit gp:g;an E@nsplarm, wPlNmmakpry |d1ﬂQrderN1mmWEIﬁg@Blledﬂlatbd\ﬁlberers
v1ral d1seases or'El’élst|17|ul\lct1|v;:r bgne{ dl\sor/ders(su% as bol\rll_e 1eso|1:|pt10n disorders) is
provided comprising administering an effective amount of a compound, or a
pharmaceutically acceptable composition comprising a compound to a subject in need
thereof. In certain embodiments of the present invention an “effective amount” of the
compound or pharmaceutically acceptable composition is that amount effective for for
treating or lessening the severity of the disease, disorder, or condition of interest. The
compounds and compositions, according to the method of the present invention, may be
administered using any amount and any route of administration effective for treating or
lessening the severity of the disease, disorder, or condition of interest. The exact amount
required will vary from subject to subject, depending on the species, age, and general
condition of the subject, the severity of the infection, the particular agent, its mode of
administration, and the like. The compounds of the invention are preferably formulated
in dosage unit form for ease of administration and uniformity of dosage. The expression
“dosage unit form” as used herein refers to a physically discrete unit of agent appropriate
for the patient to be treated. It will be understood, however, that the total daily usage of
the compounds and compositions of the present invention will be decided by the
attending physician within the scope of sound medical judgment. The specific effective
dose level for any particular patient or organism will depend upon a variety of factors
including the disorder being treated and the severity of the disorder; the activity of the
specific compound employed; the specific composition employed; the age, body weight,
general health, sex and diet of the patient; the time of administration, route of
administration, and rate of excretion of the specific compound employed; the duration of
the treatment; drugs used in combination or coincidental with the specific compound
employed, and like factors well known in the medical arts. The term “patient”, as used

herein, means an animal, preferably a mammal, and most preferably a human.



A 1-107 [00121] METHOD B: 1-107: 55.0 ng (0.12 nmol)

of 1-7, 100 |1 (0.56 mml) of DIEA and 12.3 ng (0. 14
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of DM-. The reaction mxture was allowed to stir at

RT overnight. The reaction mxture was diluted wth

2.0 M of H2O and filtered through a 0.45 mdisc. The

resul ting WO 2006/ 034116 PCI110S2005/ 033333 -128

s then.injected on to the preparative HPLC
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solubilizing agents and emulsifiers such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 1,3-butylene
glycol, dimethylformamide, oils (in particular, cottonseed, groundnut, corn, germ, olive,
castor, and sesame oils), glycerol, tetrahydrofurfuryl alcohol, polyethylene glycols and
fatty acid esters of sorbitan, and mixtures thereof. Besides inert diluents, the oral
compositions can also include adjuvants such as wetting agents, emulsifying and
suspending agents, sweetening, flavoring, and perfuming agents.

[0063] Injectable preparations, for example, sterile injectable aqueous or oleaginous
suspensions may be formulated according to the known art using suitable dispersing or
wetting agents and suspending agents. The sterile injectable preparation may also be a
sterile injectable solution, suspension or emulsjon in a nontoxic parenterally acceptable
diluent or solvent, for example, as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water, Ringer's solution, U.S.P. and
1sotonic sodium chloride solution. In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this purpose any bland fixed oil can
be employed including synthetic mono- or diglycerides. In addition, fatty acids such as
oleic acid are used in the preparation of injectables.

[0064] The injectable formulations can be sterilized, for example, by filtration

through a bacterial-retaining filter, or by incorporating sterilizing agents in the form of
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(7) (8) WD 2006/034116 PCT/ US2005/033333 -129 (8):
w6 200/03411d3. 3 mmol ) of (7), 3.78 g (17.5 nmol ) pot/US2005/033333
(2-Chloro-pyridin-4-yl)-hydrazine and 13.3 m (74.7
nmmol ) of DI EA were suspended in 26.6 nml of NWP. The
reaction mxture was capped and heated to 220 degrees
C via mcrowave irradiation-11AFter 6 mn., tﬂe
reactj.on m xture s allowed to cool to RT. The
sipfsplid oM Weieh Fuhe Gerohed Of dipered Shtelaier or other
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crystal size and crystalline form. Alternatively, delayed absorption of a parenterally
administered compound form is accomplished by dissolving or suspending the
compound in an oil vehicle. Injectable depot forms are made by forming microencapsule
matrices of the compound in biodegradable polymers such as polylactide-polyglycolide.
Depending upon the ratio of compound to polymer and the nature of the particular
polymer employed, the rate of compound release can be controlled. Examples of other
biodegradable polymers include poly(orthoesters) and poly(anhydrides). Depot injectable
formulations are also prepared by entrapping the compound in liposomes or
microemulsions that are compatible with body tissues.
[0066] Compositions for rectal or vaginal administration are preferably suppositories
which can be prepared by mixing the compounds of this invention with suitable non-
irritating excipients or carriers such as cocoa butter, polyethylene glycol or a suppository
- wax which are solid at ambient temperature but liquid at body temperature and therefore
melt in the rectum or vaginal cavity and release the active compound.
[0067] Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, the active compound is mixed with at
least one inert, pharmaceutically acceptable excipient or carrier such as sodium citrate or
dicalcium phosphate and/or a) fillers or extenders such as starches, lactose, sucrose,
glucose, mannitol, and silicic acid, b) binders such as, for example,
carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidinone, sucrose, and acacia,
¢) humectants such as glycerol, d) disintegrating agents such as agar--agar, calcium
carbonate, potato or tapioca starch, alginic acid, certain silicates, and sodium carbonate,
e) solution retarding agents such as paraffin, f) absorption accelerators such as
quaternary ammonium compounds, g) wetting agents such as, for example, cetyl alcohol

and glycerol monostearate, h) absorbents such as kaolin and bentonite clay, and 1)
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was warnmed to 250 degrees via mcrowave irradiation.
After 15 mn., the reaction mxture was allowed to

cool to RT. Added was 130 | (1.6 mmol) of pyridine
followed by 1.3 m (13.8 mdlip- of Acetic Anhydride

f.ter 30 mn the reaction m xture was slowy
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pills, and granules can be prepared with coatings and shells such as enteric coatings,
release controlling coatings and other coatings well known in the pharmaceutical
formulating art. In such solid dosage forms the active compound may be admixed with at
least one inert diluent such as sucrose, lactose or starch. Such dosage forms may also
comprise, as is normal practice, additional substances other than inert diluents, e.g.,
tableting lubricants and other tableting aids such a magnesium stearate and
microcrystalline cellulose. In the case of capsules, tablets and pills, the dosage forms
may also comprise buffering agents. They may optionally contain opacifying agents and
can also be of a composition that they release the active ingredient(s) only, or
preferentially, in a certain part of the intestinal tract, optionally, in a delayed manner.
Examples of embedding compositions that can be used include polymeric substances and
waxes.

[0070] Dosage forms for topical or transdermal administration of a compound of this
invention include ointments, pastes, creams, lotions, gels, powders, solutions, sprays,

inhalants or patches. The active component is admixed under sterile conditions with a



Table 2 Cmpd # LOMS RT NMR 1 2.11 500vHz CH3CN- d3:
8.05(m1H), 7.75(d,2H), 7.6(d,2H), 2(m 2H),
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MHz, DMSO-d6) d 8.95 (1 H, br s), 839 (1 H d), 7.73
2 479.00 1.96 (2 H, br s), 7.51 (2 H d), 6.99 (2 H,
br s), 6.61 (1 H d), 3.88 (7 H m, 3.63 (5H m,
3.44 (2 H t), 3.40 (2 H t)1134.95-1.93 (3 H m, 1.82
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inhibitors of protein kinases. In one embodiment, the compounds and compositions of
the invention are inhibitors of one or more of Aurora-2, Flt3, KDR, JAK2 and JAK3. In
certain preferred embodiments, these compounds are effective as inhibitors of JAK2 and
JAK3. Thus, without wishing to be bound by any particular theory, the compounds and
compositions are particularly useful for treating or lessening the severity of a disease,
condition, or disorder where activation of one or more of the protein kinases, including
Aurora-2, Flt3, KDR, JAK?2 and JAK3 kinases, is implicated in the disease, condition, or
disorder. When activation of the Aurora-2, Flt3, KDR, JAK2 and JAK3 kinases is
implicated in a particular disease, condition, or disorder, the disease, condition, or
disorder may also be referred to as “Aurora-2, Flt3, KDR, JAK?2 or JAK3-mediated
disease” or disease symptom. Accordingly, in another aspect, the present invention
provides a method for treating or lessening the severity of a disease, condition, or
disorder where activation or one or more protein kinase, including the Aurora-2, Flt3,
KDR, JAK2 and JAK3 kinases is implicated in the disease state.

[0072] The activity of a compound utilized in this invention as an inhibitor of a
protein kinase , may be assayed in vitro, in vivo or in a cell line. In vitro assays include
assays that determine inhibition of either the phosphorylation activity or ATPase activity
of, e.g., activated Aurora-2, FIt3, KDR, JAK?2 and JAK3. Alternate irn vitro assays
quantitate the ability of the inhibitor to bind to the protein kinase. Inhibitor binding may
be measured by radiolabelling the inhibitor prior to binding, isolating the
inhibitor/enzyme , complex and determining the amount of radiolabel bound.

Alternatively, inhibitor binding may be determined by running a competition experiment



(m 2H); 1.75-1.95 (m 5H); 1.95 (s, 3H)1.30 (dd, 6H)
MBO d6: 10.90 (bs, 0.9H); 9.55 (s, 1H); 8.36 (d, 1H);
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[0078] (bThe terﬂll“l)JAKzn{é&a(eﬂ, dls'le11§€)’ a$used hefdin ﬁl&éﬁs, any.didease or other
de%:t%g)ug El)pn %)g Flﬁ ngt(j:h a%;?K farmly klrrElse 1|;1|)ﬁart}cu51;a1r JAK-3, 1H)known to
play arole. Such conditions include, without limitation, immune responses such as
allergic or type I hypersensitivity reactions, asthma, autoimmune diseases such as
transplant rejection, graft versus host disease, rheumatoid arthritis, amyotrophic lateral
sclerosis, and multiple sclerosis, neurodegenerative disorders such as Familial
amyotrophic lateral sclerosis (FALS), as well as in solid and hematologic malignancies
such as leukemias and lymphomas. Conditions in which JAK?2 play a role include
myeloproliferative disorders, such as polycythemia vera, essential thrombocythemia,
chronic idiopathic myelofibrosis, myeloid metaplasia with myelofibrosis, chronic
myeloid leukemia, chronic myelomonocytic leukemia, chronic eosinophilic leukemia,
hypereosinophilic syndrome and systematic mast cell disease.

[0076] The term “AUR-mediated disease” or “AUR-mediated condition”, as used
herein, means any disease or other deleterious condition in which AUR protein kinase is
known to play a role. Such conditions include, without limitation, allergic disorders,
especially asthma.

[0077] It will also be appreciated that the compounds and pharmaceutically
acceptable compositions of the present invention can be employed in combination
therapies, that is, the compounds and pharmaceutically acceptable compositions can be
administered concurrently with, prior to, or subsequent to, one or more other desired
therapeutics or medical procedures. The particular combination of therapies (therapeutics

or procedures) to employ in a combination regimen will take into account compatibility
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t(le?_h% eﬂ%);Y ( ra@_%/é%})ol.ogzi rgsspogmse mo'(il%ers (mterfgrons 1r'I'|L)erleuk11(15's3 and
tumor necrosis factor (TNF) to name a few), hyperthermia and cryotherapy, agents to
attenuate any adverse effects (e.g., antiemetics), and other approved chemotherapeutic
drugs, including, but not limited to, alkylating drugs (mechlorethamine, chlorambucil,
Cyclophosphamide, Melphalan, Ifosfamide), antimetabolites (Methotrexate), purine
antagonists and pyrimidine antagonists (6-Mercaptopurine, 5-Fluorouracil, Cytarabile,
Gemcitabine), spindle poisons (Vinblastine, Vincristine, Vinorelbine, Paclitaxel),
podophyllotoxins (Etoposide, Irinotecan, Topotecan), antibiotics (Doxorubicin,
Bleomycin, Mitomycin), nitrosoureas (Carmustine, Lomustine), inorganic ions
(Cisplatin, Carboplatin), enzymes (Asparaginase), and hormones (Tamoxifen,
Leuprolide, Flutamide, and Megestrol), Gleevec™, adriamycin, dexamethasone, and
cyclophosphamide. For a more comprehensive discussion of updated cancer therapies
see, http://www.nci.nih.gov/, a list of the FDA approved oncology drugs at
http://www .fda.gov/cder/cancer/druglistframe.htm, and The Merck Manual, Seventeenth
Ed. 1999, the entire contents of which are hereby incorporated by reference.
[0079] Other examples of agents the inhibitors of this invention may also be
combined with include, without limitation: treatments for Alzheimer's Disease such as

An'cept® and Excelon®; treatments for Parkinson's Disease such as L-DOPA/carbidopa,
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agé]'f& ;for]treéﬁhg 1198 difBase such as corticosteroids, cholestyramine, interferons, and
anti-viral agents; agents for treating blood disorders such as corticosteroids, anti-
leukemic agents, and growth factors; and agents for treating immunodeficiency disorders
such as gamma globulin.

[0080]  The amount of additional therapeutic agent present in the compositions of this
invention 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 in the presently disclosed compositions will range
from about 50% to 100% of the amount normally present in a composition comprising
that agent as the only therapeutically active agent.

[0081]  The compounds of this invention or pharmaceutically acceptable
compositions thereof may also be incorporated into compositions for coating implantable
medical devices, such as prostheses, artificial valves, vascular grafts, stents and catheters.
Accordingly, the present invention, in another aspect, includes a composition for coating
an implantable device comprising a compound of the present invention as described
generally above, and in classes and subclasses herein, and a carrier suitable for coating
said implantable device. In still another aspect, the present invention includes an
implantable device coated with a composition comprising a compound of the present
invention as described generally above, and in classes and subclasses herein, and a

carrier suitable for coating said implantable device.
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Aurora02, activity in a biological sample or a patient, which method comprises
administering to the patient, or contacting said biological sample with a compound of
formula I or a composition comprising said compound. The term “biological sample™, as
used herein, includes, without limitation, cell cultures or extracts thereof; biopsied
material obtained from a mammal or extracts thereof; and blood, saliva, urine, feces,
semen, tears, or other body fluids or extracts thereof.

[0084] Inhibition of kinase activity, including Aurora-2, Flt3, KDR, JAK2 and JAK3
kinase activity, in a biological sample is useful for a variety of purposes that are known
to one of skill in the art. Examples of such purposes include, but are not limited to,
blood transfusion, organ-transplantation, biological specimen storage, and biological

assays.

EXAMPLES
[0085] Compounds of general formula I were prepared according to the general

procedures described in the Schemes and Examples herein.

[0086] Example 1. Preparation of 4-chloro-6-((3S,5R)-3.5-dimethylpiperazin-1-
yhpyrimidine (1)
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dimethylpiperazin-1-yl)ethanone (2)
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[0089] To a solution of 4-chloro-6-((3S,5R)-3,5-dimethylpiperazin-1-
yDpyrimidine(1, 10.29 g, 45.4 mmol) and DIEA (8.80 g, 68.1 mmol. 1.50 equiv.) in 100
ml DCM was added acetyl chloride (4.03 ml, 56.7 mmol, 1.25 equiv.) at room
temperature portionwise over 10 min. The reaction was stirred at room temperature for
another 30 min. Aqueous NaHCO3 was added to the reaction and the organic layer was
washed with NahCO3 (100 mlx2) followed by saturated aqueous NaCl solution. The
organic layer was dried over Organic layer was dried over Na,.SO4. Removal of solvent
left a yellow oil. This oily material was triturated in diethyl ether to afford a white solid.
The soid was collected by filtration and the washed with diethyl ether again. The solid

was dried under vacuum and was weighted at 11.95 g. The yield is 98.2%. LC/MS
(M+1=269.1).
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[0093] To a suspension of diphenyl cyanocarbonimidate (11.04 g, 46.4 mmol) in 130

4

ml isopropanol was added ferz-butyl 4-aminophenylcarbamate (9.20 g, 44.2 mmol). The
reaction was stirred at room temperature overnight and the solid was collected by
filtration. Solid was dried under vacuum and it was weighted at 10.85g (69.7% yield).
LC/MS (M+1=353.2).

[0094] Example 5. Preparation of 5
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reﬁq}{_zr aéIJDSO dggryg oyer II’H) T]@p ggct{oﬁx] Waﬂ.q)oolegl tg@oom fenpeigture and
peﬁ’t‘iﬁoneg bggvéemetl%ﬂrljlhceé?_tbg an® “)(8{2& ( ‘g’ﬁg %r}é % \é%hv(sa? gaﬁlied’zwgg water
thWW@MGN&ZS Q44REmo¥al of sel@eMEefRye MR sMBD- Tifis solid was

9. 2 8, 38
watip® oy B tghiredss s saysd e fMS B S8 gD §84 4 10
8.88s, 113 7.72(R02K); YU @ 261 K35 @, 28);(@03 ¢H1); 4.60-4.10 (m, 4H);
3.20 (m, 2H); 2.02 (s, 3H); 1.40 (s, 9H); 1.15 (m, 6H). LC/MS (M+1=523.3).
[0096] Example 6. Preparation of 1-((2S,6R)-4-(6-(3-(4-aminophenylamino)-5-

amino-1H-1,2.4-triazol-1-ylpyrimidin-4-y1)-2,6-dimethylpiperazin-1-yethanone (6)

NN

HoN
SO0
Y

[0097] To a solution of 6 (2.0 g, 3.83 mmol) in 15 ml DCM was added 5 ml TFA.
The reaction was stirred at room temperature over 30min. HPLC showed the completion
of the reaction. The solvent was removed in vacuum and the resulting oily material was
partitioned between DCM and aqueous NaHCOQs. The organic ;ayer was washed by
aqueous NaHCO3 several times and was dried over Na,SO,4. Removal of solvent

afforded 1.56 g desired product (the yield is 96.9%).



3.22 (m 6H); 2.02 (s, 311); 1.22 (s, 911); 1.18 (m
6H) MSO-d6: 9.22 (bs, 1H); 8.38 (s, 111); 7.76 (bs,
wa@ardg670341162 (d, 2H); 7.22 64 617.40 2.60 (m REX/USB0F633333
(s, IH; 5.92 (m 1H); 4.60-4.10 (m 4H); 3.40-3.60
(m H); 3.22 (m 611); 2.02 (s, 3H); 1.50-1.70 (m
4H); 1.00-1.30 (m 12H) MSO-d6: 9.15 (bs, 111); 8.35
(s, 1H); 7.76 (bs, 2H); 7.582{(d, 211); 7.20 65 635.40
: '666(m 111) 4%0410

2H) 7.22 66, 647, 30T2§6o |(|1T'FN111) 7.10 (m 211); 6.85

(M 1H): 6.80 (s, 61150, (m . 4.60- 10 (m

AH): 3.60 (m 4H); Nm 6 05 (s, 3H); 1.12
(m 6H MSO d6: 8. 92 N, s, Ih): 8.12 (s,
1H); 7.75 (bs, 2H); 4 40 67 494 EO X, 50 (d, 211); 7.22
(d, 2H): 6.73 (s, 1HN5 90 (bs. ' 1H: 4.60.4.10 (m
41-1): 3.20 (m 21- 110( 2H): 2.02 (s, 3H):
1.15 (bs, 6H); 1.02 (t\N=2H) OMSO d6: 8.92 (s, 1H):
8.35 (s, lh): 8. 12 (s, J(? 75 (bs, 2H): 7.40 68
508.30 2.70 (d, 2H); 722(d 71;0; 6.73 (s, 1H); 5.90
(bs 1H); 4.60-4.10 (m 4H); 3.20 (m 2H): 3.10 (q,

: 2.02 (s, 311); 1.40 mI7Q H; 1.15 (bs, 6H) ; 1.02

wé%s] g Sohitn s 4 - Jé%l%géa%% ey finoS 53 15
1,24, tné’ztd)l 1-3)phBintigin-4 Iyl))rz M&Qethﬂpxpeﬂdzﬁn-wl)@ﬂraﬂoﬂ&(za Mg, 0.05

1 19 21-1); 2.02
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tethplratude 6@r£2040n.( The ddrtion GudOwhsninjéiet) gnt@ PAEPIG and M mg of

1.22 (s, 9H:  1.15 (m MBO- d6: 8.92 (s, 111); 8. 35
deé’gef? Pf@u“s‘;’v@ié’bfaénedﬂ(ﬁ)a Tlg@?@t (bs, 2H): 7.40 71 548.40
[0616(@ (ﬁxm%'ﬁbe 8. 7G&%rz(l@netﬁ(')—& for @orﬁﬁﬁ&ﬁ of 2ifea. 5. 90 (bs,

4760-4.10 (m 4H), IH);, 3.20 (m 2H);
[OQlej ( §‘he Bﬂl)crwnlg 7557) t(ymcan:aga;mpie Bﬁ tenflorrB#djon of a urea:
H,N NI&N
N)’\')'/vl\'\‘/\(
=N N.__O
WYY
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HN’(
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[00102] To a solution of 1-((2S,6R)-4-(6-(3-(4-aminophenylamino)-5-amino-1H-
1,2,4-triazol-1-yl)pyrimidin-4-yl)-2,6-dimethylpiperazin-1-yl)ethanone (21 mg, 0.05
mmol) in 2 ml DMF was added isocyanatoethane (4.2 mg, 0.06 mmol, 1.2 equiv.). A
drop of DIEA was also added to the reaction. The reaction was stirred at room
temperature over 20min. The reaction crude was injected onto P-HPLC and 17 mg of
desired product was obtained as a TFA salt.

[00103] Example 9. Preparation of 9




1.55 (m 1H); 1.30-1.00 (m 11H) MSO-d6: 8.88 (s,

111); 8.30 (s, Ih); 8.22 (s, 1H); 7.75 (bs, 311); 7.40
WG206841460 2. 70 (d, 2H); 7.22 (d, 211); 6.73 (BCTANG05/033333

6.10 (bs, IH); 4.60-4.10 (m 4H); .03 (m 2H);

3.32-3.15 (m 4H); 3.02 (m 111); 2.55 (m 1H); 2.02

(s, 3h0; 1.10 (m 911) MSO-d6: 8.98 (s, 1H); 8.60 (s,

1H); 8.32 (s, 1H); 7.95 (s,-12B); 7.75 (bs, 73 578.30

3.00 H; 7.45 (d, 2h); 728(d 211); 7.25 (m 1H);

7.08 (m 1H): 6.73 95N 1Mj N4 60-4.10 (m 4h): 3.15
om 2H): 2.02 (s, 3h0 1 I\/ISOd6 9.12 (s,
1H); 9.02 (s, 1H) 8N 5,( 85 (d, 1H); 7.92

(s, 74 610.30 3.40 1)¥F 775( \2??6’ 7.60 (m 2h);
7.48 (d, 2H): 7.28 2h) 7. 20l (m 6.72 (s,
1H); 4.60-4. 10 (m 4B3.20 (m 2h); 202(s, 3h);
1.15 (m 6H) MSO d6: (s, 1H); 9.00 (s, 1H); 8.38
(s, 1H); 7.70 (bs, 2H)>™ R 45 75 481.30 2.70 (d, 2H);
7.30 (d, 2H); 7.20 (m 1 ’\3 72 (s, 1H); 4.60-4.10
(m 4H); 3.60 (s, 3H); 3.3q\15(org1 2H; 1.12 (m 6H)
MBO-d6: 9.22 (s, 1H); 9.00 (s, 11-1); 8.38 (s, 1H);
7.70 (bs 2H); 7.45 (d, 211p; 7.30 (d, 211); 7.20 (m

it 52 ot A5 Bt it b 8 B
pi{eﬁ;/hs@hgenfogéhe}@lfébp%%zh@? 9%20)9};_1%% (ﬁ @gg 5](5'911’(1%(9) %2_?) ﬁlli’gkﬂ\gl% was

ad@qd 1 ZJH)DIE@\ 7Bhg @acthaMseebdm @@n@mwaxqﬂeacmoro@b(s qnd heatedin a

mJ((IEg,W%fofa;.Ct%‘ arinéS% ﬁggrg%w?r 6'(\%@ g]zl!?e rgac?Qn (véas 053%3_'21 tQ r(z%n
teg@irgﬂd(r% ancgpia%ﬁtlér&ds%%%%en &Zh thétb@ and 'vl)ater7 The or%a?u@ﬁ?ex&@as
washpd wathgpter twic e(and ma]_s_(h‘,ed over 532 QZE &q:.]povqj crg@o](qult lgﬁqyellow

soﬁggfm%%olkcg% 8% 28 by Bewhbleohy %g@gtggolﬁtb NMEEth BMs0-dé: 8.86
(s, 1H); 8.38 (s, 1H); 7.70 (bs, 2H); 7.48 (d, 2H); 6.90 (d, 2H); 6.70 (s, 1H); 4.65-4.15
(m, 4H); 3.45 (m, 4H); 3.18 (m, 2H); 2.98 (m, 4H); 2.20 (s, 3h); 1.38 (s, 9H); 1.22 (m,
6H); LC/MS (M+1=592.3).

[00105] Example 10. Preparation of 1-((2S.6R)-4-(6-(3-(4-(piperazin-1-
Dphenylamino)-5-amino-1H-1,2 4-triazol-1-yl
1-yDethanone (10)

-2.,6-dimethvlpiperazin-

HoN NN
>;N N\ro

NH

10
[00106] To asolution of 9 (1.0 g, 1.70 mmol) in 15 ml DCM was added 5 ml TFA.
The reaction was stirred at room temperature over 30min. HPLC showed the completion

of the reaction. The solvent was removed in vacuum and the resulting oily material was



-135 Cm pd # LG/ M5 RT NVR 509. 30 3.10 MSO-d6: 9.22 (s,
1H); 9.02 (s, 1H); 8.38 (s, 1H); 7.78 (bs, 2H); 7.50

w@0mA84146 3. 10 (d, 2H); 7.32 (d, 2H); 6.72 (spCtis2005/033333

4.84 (m 1H); 4.60-4.00 (m 4H); 3.28 (m 2H); 2.02
(s, 3H; 1.22 (d, 6H); 1.18 (m 6H) MO d6: 9.23 (s,
1H); 9.01 (s, 1H); 8.38 (s, IH)y; 7.78 (bs, 2H); 7.48
(d, 2H); 7.32 (d, 21-1); 6.483{s, 1H); 4.60-4.10 (m

;3.8 d 3. 20 9 523,30 3.30 . 2 2.02
Pa?tgonsiiv?t%@%% @Cﬁ\%')ani pjucoys i‘@f%%meﬁyq Crgni Tt w@ﬂyvaﬁwécby
30180 g M i By A0 A gt P pen
affosded1895; mg dedred po@iuchithetideld i8960%)d, 211); 3.25 (m

2. ;0 1.18 6H); 0.98 (d,
[@Rﬁ;’/]h,s%&aéulﬁ?&wyﬁﬁébl (5,100 85 (s 11

7.78 (bs, 2H): 7.48 ,%Pﬁ@ 7.32 (d, 2H); 6.78 (s,
1H); 4.60-4.10 (m & 3)78, Md. 2H): 3.20 80 537.30
3.50 (m 2H): 2.02 ( & ~ 6H): 0.90 (s, 9H)
537.30 3.50 MSO d6: 3 (s, 1H); .08 (s, 1H); 8. 38
(s, 1H); 7.78 (bs, ; 7.50 ( 2Hy; 7.32 (d, 2H);

MSO-d6: 9.88 (s, 1H); \e=03 (s, 1H); 8.33 (s, 1H); 7.74
(bs, 2h0: 7.53 (d, 2H); W32 (d, 2HO; 7.18 (d, 2h):
7.06 (d, 2HO; 6.72 (s, 1 ,/3>) 60-4. 10 81 557.30 3.50
(m 4H); 3.16 (m 21-1); 2 (s, 3HO; 2.02 (s, 3H);
1.15 (m 6H) 557.30 3.50 MSOMEX 9.86 (bs, 1H); 9.03
(s, IH; 8.35 (s, 1H); 7.76 Obs, 2H); 7.55 (d, 2H);
7.35 (d, 2H): 7.21 (d, 2H): ;1 5 (d, 2H: 6.75 (s,
1H: 4.60-4,00 (m 4H): 3.52'%m 2H: 2.30 (s, 3H):

[06168) ( The gtherallméBod for f@ﬂrhatMﬁ@f d@baPafds ([@scribetl ab&weSPas
s, 111); 8.35 9s, 1H); 7.72 (bs, 2H): 7.45 82 605. 30

utilizadh herg to pyapared-H3. (d, 2H) 6.65 (s, 1H); 4.60-4.10

[Oﬁmggw)a 012“13 tion 3383H)m 1.98 (m 21-1);

6.72 (s, 1H); 4.60-4.Q0_(m 4H);%"3.80 (s, 2H); 3.25
(m 2H):; 2.02 (s, 3%0!8 (m 6H); 0.92 (s, 9H)

I-60
[00110] The general method for formation of urea as described above was utilized

here to prepare 1-60.



1.18-1.00 (m 8H); 0.85 (m 6H); 0.78 (d, 3H MO d6:

9.25 (s, 1H); 8.95 (s, IH; 8.35 9s, 1H); 7.72 (bs,
wakhae/034146 83 605.30 4.40 (d, 2H); 7.32 (d, 2pPET/US215/033333

(s, 1H); 4.60-4.10 (m 6H); 3.20 (m 2H); .05 (s,

3H); 1.98 (m 2H); 1.65 (m 2H); 1.45 (m 1H); 1.38

(m 1H); 1.18-1.00 (m 811); 0.85 (m 611); 0.78 (d,

3H) M5O d6: 8.98 (bs 1H) 8294 (s, 1H); 8.38 (s,

L7 .30 (d, 2
[@}% ( C .: : 1 .tI‘lO O _\ E]_H) l;)zo
(m 2H; 02 (s, .( (
MSO- d6: 8. 92 (s |3 (d, 1H) H; 7.72
(bs, 2h); 7. 38 8 mo (d, 2 /‘zTr)‘;
6. S\m 1H) S, 4103 (\',m 6H) ;| 3v400
3. (t ;2001 5(m 5H) ;1. 40 (

H'§H) 0 @5 (t 3
MHO5 (s, 1H): 7.72
2H): 7.22 (d, 2h): =43 (@ 1H): 6.02\(hg
4.10-3.55 (m 7H); 3 m 2H); 1.75-2pQ
1.05 (d, 6H) 87 508.30 2. 70 MSO d6: 8.92 (s, “1H); 8. 32
(d, 1H); 8.05 1H); 7.72 (bs, 2h); 738 88 534. 30
2.90 (dHeb1-1); AN22 (d, 2h): 663(H§N -

8. 32 (d, 1H)'

1H); 4.10 3 40 m 311

10H); 1. 5- . 00 (m 5 3@Dz 5'/

(bs, 111 .98 (s, \]&

7.42 9bNg67. 20 2. 40l (d, 728(rh§N

1H); 4.10 5 (m 6H); 360(s

2.00-1.75 5H) MSO- d6: 1(Hm 1

1H); 8.38 s,N%H) 7.75 (bs HB;, 7.42

(d, 2H); 7.28 MEIHOB. 60 (m 1H) 4.0

410355(m6|—|) £42 (m 2H) 00175m

1.18 (t,, H) [\pIG 9.25 (bs, 1H): 898 dH 838

(s, 1H) . 75{|( bs, H) 7.42 ji/\/L
/ N =

o % 7 Hf“ Kr 7

Q ,
HN'</< Q:N—QN {

[00112] (&) N-cyano-N’-(4-acetamidophenyl)-O-phenylisourea, NMP, DIEA, MW,
220 °C; (b) i: cis-2,6-dimethylpierazine, NMP, MW, 250 °C, ii: Ac,0, base; (c) 6N HCI,
95 °C; METHOD A: isopropyl chloroformate, DIEA, DMF; METHOD B: isopropyl
isocyanate, DIEA, DMF; METHOD C: isovaleric acid, DCC, DCM.



92 495.30 2.90 (d, 2H); 7.28 (d, 2H); 6.60 (m 1H);
4.10-3.55 (m 6H); 3.98 (t, 2H); 3.42 (m 211);
wa@a200/0%4146 (m 511); 1.58 (m 2H); 0.93 (t, 3HpCHBSW8M033333
9.25 (bs, 1H); 8.98 (s, 1H); 8.38 (s, 1H); 7.75 (bs,
2H); 7.42 93 495.30 2.80 (d, 211); 7.28 (d, 2H); 6.60
(m 111); 4.82 (m 1H); 4.10-3.55 (m 6H); 3.42 (m
2H); 2.00-1.75 (m 5H); 1.202%d, 6H) WD 2006/ 034116
PCT/ US2005/ 033333 -136 Cmpd # LC MS RT NVR MSO- d6:
[0¢L134 (Beheme) ) Rogede nqtﬂf)‘ﬂolegomo?%ds 1H); 7.75 (bs,

oH): 7.42 94 509, 30 3. d, 2H); 7.28 ( 1): 6.60
J1 ; 4.10-3. m|6 3.60 (g2 211|; .42 (m
00175( cB9 (d, 6 N/g.\gs

1); 8.98 ( g,11)838(s '775(5,NO
7.42 955 0330(db 11) 28 (d, 2I):

0 (m 1F): 4. iB.3.55 (m 611) 3e (s, 211):4 342
H: 2.00-1. 75@ 5H); 0.91 (s, MBSO d6: 9. 85

111); 9.05 (b 11); 8.32 (d, 1 7 75 (bs

2h) ;'WZ~50 96 543.30 3y3Q (d, 2h); 7. 32 7.20
(d, Q11); 7 05 (d, 2h){ 6)60 (m I|h); J<)1 55 (m
611) \-a\ 40 m 211); 2N\2% (s, 3h); 2.00- 1\NZH (m 5
MBO- d6: )9-Q5 (bs, 1H); 8. bs, I'h); 8.42 (¢ 011 )
775(b® 2 7.45 97 3.30 (d, 2HO 7.

08l £1%2 5 Brorktly 44y1>38y<%59m% gy v 2 ] o o

dlﬂ:athgz)plmﬁkﬁmmwpsso o11); 8.86 (bs, Ih); 8. 42 (d,
&111% 75 (bs, 211): 7.45 98 591.30 4.20 (d, 2H);
[0 6 62 (m 1H); 4.50 (m 111); 4.10-3.55

(m 611) 3. 40 n] o 1 20 (m 1111);
1.10- o 72 (m 1211 3 l(s 1H), 8.11 (s, br,
111), 7.25 (s, d, br, 211), 6.53 99

@1 51 (d, br 459- 3.98 (m 611), 3.04
HI\? ,21),203“& 1.20S, r, 6H).

{2
N-{4-[5-Amino-1-(2-chloro-pyridin-4-yl)-1H-[1,2.4]triazol-3-ylamino}-phenyl}-
acetamide. A microwave reaction vessel was charged with 1.34 g of (2-Chloro-pyridin-
4-yl)-hydrazine (7.48 mmol, 1.1 equiv) and 2.00 g of N-cyano-N’-(4-acetamidophenyl)-
O-phenylisourea (6.80 mMol, 1 equiv). The solids were dissolved in 40 mL of NMP and
8 mL of DIEA. The sealed vessel was warmed to 220 °C for 6 min via microwave
irradiation. Upon cooling, the resulting solution was poured into 200 mL of saturated
sodium bicarbonate. The precipitate was collected and washed with 3 x 100 mL of
water. After azeotropic drying (3 x 50 mL of acetonitrile) the dark yellow solid (2.0 g,
5.80 mMol, 85% yield) was used without further purification. 'H NMR (500 Mhz,
DMSO-ds) 6 9.68 (1 H, s), 9.00 (1 H, s), 8.40 (1 H, d), 7.67 (2 H, m), 7.50 (2 H, d), 7.40
(2H,d),6.95(2H,s),2.03H,s)ppm. LCMS: 2.16 minutes/ 343.95 (M+H).

[00116] Example 14. Preparation of I-35




111 NWR (500 MHz, DVMSO-d6) 9.31 (s, br, 111), 8.78 (s,
br, 111), 8.11 100 522.20 2.41 (d, 1H), 7.47 (d, 2H)
W@ 288/08d,162H) , 7.17 - 6.79 (m 411),4.14 (d, 2pPET/US3008433333
(d, 4H), 3.25 (d, 211), 2.08 (s, 3H), 1.91 (m 1H),
1.23 (s, br, 6H), 93 (d, 611). 1H NWMR (500 MHz,
DVSO-d6) 9.29 (s, br, 111), 8.96 (s, br, 1H), 8.10
101 494.20 2.06 (d, 111), 7-128- (d, 211), 7.31 (d,

211), 7.06 (s, br, 211), 6.90 (s, br, 2H), 4.09 (m
311), 3.aa\|(dE\12, 2.08 (s, 3@4 1|23 m 12H). 1H

NVR (500 9.23 (s, s, br,

111),( 8, 1@12%2 5088122) 2. 25 Ed N%/@S W

7.29 (d, N“7.04 (s, br, 2H), 3 (s, kahK416
S

(d 311)HN4. 00 (m 3H), ~3-18 (wN br, 211), 07
1.63 211) 1.22 (s, br, , 0.93 (t, 311).
1H NNR (5 C>d6) 9.23 ( 411), 8.94 (s,
508. 20 2.20 (d, % r 7.46 (d,
211) 7 30 ( 7 05 (s, br, ),\6.87 (s, br

211), 4.85 (m 111) 4.15 (d, 2H),, 3.21 (d, br, 211),
2.08 (s, 3H), 1.24 (m 14H). 1H NNFJ%%OONHZ DVBO- d6)

NY426- & -1-yl asp af
9 '%1 [%34 Akll:ietl )l-’BlS‘-}hm h?ll-pgv‘éraii’ﬂi 1-y ﬂ-ﬁﬁl; bérl%@]z%f) né—'_’l%il

[1(234 tlmzol-éj)j?ml@ﬁgwng}) aquamlgﬂ) Toa, splpt)(og of 2Pf) meof §-{4-[5-
Al iyt Ut i o e e Pl p e 020
mid),, 1 61u1\6 in 580D bf NMP 2hd hdded 110D MHBE &0-216-8inetdylpiperazine (0.877
mﬁﬁ)} 31(1?6,‘ g)s(ﬂw s(ugred SP]ZJ'[I%%)W-&S geﬁé {025502 1?%3141 rgcxg)ggtvaclg irradiation
foplﬁ_l)i i) Th@’reggtl&ﬂm;&&f@was%og&nﬁﬁted%%glép val:u%% by grl)uﬁﬁ% 6 then
redllssol\l@ll]l)l 5 ISLZDI G(HmCIQamI)S mJL 04 DN[H To1b&stEee Sbﬂlltibn%sl-&lded
segueéé él% 1 nﬁl‘} 1% Iilpﬁug sfiba%§ an% EOO @ff aceéwﬁ‘xzf@n&) B? &glpg 3 hrat25
0@8 {l%freﬁd&iog%ﬂl%}ure R 8ohc@ntradd Yo a darkil(dRd piiditdd b}lﬂgs'l_’x (m
chromatography (]étOAc) yleldmg 15 mg of N-(4-{1-[2-(4-Acetyl-3,5-dimethyl-
piperazin-1-yl)-pyridin-4-yl]-5-amino-1H-[1,2 4]triazol-3-ylamino } -phenyl)-acetamide
(0.0323 mMol, 11 % yield) as a yellow solid.

Example 15. Preparation of 1-41
N)/\[/\l Z N/Y N)/\ & N/\(

\=N K(N o
HN \f -

HN>;I2l
Q Q

HN NH,

I-35 A
[00117] Compound A: 223.4 mg (0.48 mmol) of I-7 was dissolved in 2.0 ml of 6N
HCI. The reaction mixture was heated to 95 degrees. After 1 hour, the reaction mixture
was allowed to cool to RT. All volatiles were removed at reduced pressure. The last trace
of water was azeotropically removed by co-distillation with toluene. The residue was

pumped down with hi-vac overnight. Yield: Assume 100%. 'H NMR (500 MHz,



IH NMR (500 MHz, DVBO-d6) 8.87 (s, br, 111), 8.10 (m

111), 8.02 (s, 107 507.40 1.90 r, 111), 7.43 (d,
wa@ardge/0341123 (d, 2H), 7.06 (m 211), 6.87 (s, bpCcTAS1005/033333

5.84 (s, br, 111), 4.15 (d, 411), 3.74 (m 111), 3.23

(m 111), 2.07 (s, 311), 1.25 (m 8H), 1.07 (m 6H).

1H NWR (500 MHz, DMSO-d6) 8.85 (s, br, 1H), 8.10 (m

111), 7.97 (s, 108 521.40-22720 r, 111), 7.42 (d,

. b ,
g3 a8ty % §bet bl Bt Zisdle i o
Y4 . 3 Y 1 1 .
1469 Sk, 280 iy o, 4 6 s
1ﬁmm/4zmaﬂm)40 2.40 (d, 111), 7.45 (d, 2H), 7.29 (d,

. 211) 4.16 (d, ,
["é‘]@ (s, M@M 1) 4%5 (s, 1811) H)l 23

(s b[_l (1;@’{32006/034116 PCT/ US20 - 137
NVR 110 520.30 2! i H@(soo MHz,
DI\/SOd /1\11/17 b
111 50“8/;;@ 2.41 1H) 4 ?"%J%E K‘J (13 - 77
15 (d, 4H) (d—b+» 2 13 (m
(s 3é&' .23 (s, 6H) 093( .
(s, IH) 02(s,IH) 8.35 (s, IH;y 75(bs 2H)
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1H); 4.60-244Q0 (m 4H); 3.20 (m 2H); 5/((3 3H) ;
2.02 (s, 3H); 1.15 (m 6H) 563.30 2,10 11 N (500
|sz DVSO-d6) 8.70 (s, 1H), 8.14 (d, 1H), 7.44 (d,
113 563.20 2.03 6.99 - 6.79 (m 4H03 6. 61 (s,
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Th(e reactilz)bn mixture was diluted with 2.0 ml of H20 and filtered through a 0.45 um

disc. The resulting solution was then injected on to the preparative HPLC system (in 2
batches) and eluted with 5-95% Acetonitrile /Water. Yield: 8.8 mg, approximately 14%.
[00120] Example 17. Preparation of I-107

HoN I =N HoN l =N

A I-107
[00121] METHOD B: I-107: 55.0 mg (0.12 mmol) of I-7, 100 pl (0.56 mmol) of
DIEA and 12.3 mg (0.14 mmol) of Isopropyl isocyanate were dissolved in 1.0 ml of
DMEF. The reaction mixture was allowed to stir at RT overnight. The reaction mixture

was diluted with 2.0 ml of H20 and filtered through a 0.45 um disc. The resulting



03 (s, 3H; 1.32 (s, 9H); 1.15 (m 6H MO d6: 9.15
(s, 1H); 8.34 (d, 1H); 7.72 (bs, 2H); 7.52 (d, 2H);
W@ 2006/034146 523.40 3.10 (d, 2H); 6.60 (m 1H); 2COWS3005633333
(m 6H); 3.45-3.35 (m 2H); 3.12 (s, 3H); 1.95-1.75
(m 5H); 1.32 (s, 9H) MsO-d6: 8.60 (s, 1H); 8.35 (s,
1H); 7.68 (bs, 2H); 7.32 (d, 2H); 6.70 116 437.40
1.80 (s, 1H); 6.45 (d, 2H);-183845 (bs, 1H); 4.60-4.00
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dilluPwithl 2,020 of 1§26 3nd filtered through a 0.45 um disc. The resulting solution
was then injected on to the preparative HPLC system (in 2 batches) and eluted with 10%
-90% Acetonitrile / Water. Yield: 23.6 mg, approximately 40 %.

[00124] Example 19. Preparation of I-111
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123 503.40 1.70 (d, 2H); 6.63 (m 1H); 4.00 (m 2H);
4.00-3.20 (m 811); 2.85-2.95 (m 8H); 1.90 (m 2H);
wOBehB4118. 88 (s, 1H); 8.38 (d, 1H); 7.72 (bs, p2E)S2005/033333
7.48 (d, 2H); 6.96 124 575.40 2.50 (d, 2H): 6.62 (m

1H); 4.06 (g, 2H); 4.03 (m 2H); 4.00-3.60 (m 4H);
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[00126] I-55: 603.6 mg (1.36 mmol) of (9) and 622.5 mg (5.5 mmol) of 2,6-Dimethyl
piperazine were suspended in NMP. The reaction mixture was warmed to 250 degrees
via microwave irradiation. After 15 min., the reaction mixture was allowed to cool to
RT. Added was 130 pl (1.6 mmol) of pyridine followed by 1.3 ml (13.8 mmol) of Acetic
Anhydride. After 30 min., the reaction mixture was slowly added to a saturated solution
of sodium bicarbonate. The product was extracted with EtOAc, dried over MgSO4,
filtered and evaporated to dryness. This crude material was chromatographed on 6
inches of silica gel and eluted with 5 —9 % MeOH / CH,Cl,. Yield: 108 mg,
approximately 14%.

[00127] Example 21. NMR and Mass Spectrometry of Compounds

[00128] Analytical data for certain compounds of the present invention was collected
and recorded as follows: Proton NMR was collected using a Bruker AMX 500
instrument and appropriate solvent. The LC/MS method used a Hypersil BDS C18 5



130 509.40 3.00 (d, 2H); 6.60 (m 1H); 4.72 (m 1H);
4.00-3.55 (m 6H); 3.55 (m 2H); 3.10 (s, 3H);

w0 2007084146 (m 5H); 1.22 (m 6H) M5O d6: 9. 20 ee1/Uukki)05/033333
,8.32 (d, 1H); 7.76 (bs, 2H); 7.55 (d, 2H); 7.16 131
523.40 3.20 (d, 2H); 6.60 (m 1H); 4.00-3.55 (m 8H);
3.55 (,. 2H); 3.12 (s, 3H); 00-1.75 (m 6H); 0.80 *m
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in @ﬁ’@leémympw @ils indiente that efeshBES MO p@’f@m s, |H; 8 92
TabS: 8.40 (d, 1H); 7.62 (bs, 2H); 7.40 136 534.30
cﬁ@#ﬁ%ﬁ%/l\é 4;0RZ[‘;T]302|('|§L 2;|) 566.(62 2%?) 1&;404.(10-&4;35
; . m NMR s,
036: 9. 37 %?1’ BOMEACIBON(S: 8060, 118, BA d), Add 2H)/. 75
zm 7. 421 152506, AAnAEF0 (0w, 6HE BN 5 FEPRRAE) 2H) ;
6.65[(m 1H); 4.0BHMNYR Gb)VHA, DASQ-46) dB95;(1 K. 16 8.B. (48, d), 7.73
3&%979 Og 85, gdn (2Hbr 179152 B O, 699 CHSD-06:61 0L 1), BBS (7 H, m),
1H) 36@(53@:@@44@;{ t)'}4?§21(1{ﬁ;19%|1.|§)3 (371 5@ 182 (2 H,
EGR Aﬂ ’2 30 ( .
:
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342(4H m), 3.30 3 H, m), 3.0 4 H,
m), 2.60 (2 H, m) ppm.

1H NMR (500 MHz, DMSO-d6) d 9.05 (1 H, brs), 8.40 (1 H, d), 7.78
1.96 (2 H,brs), 7.56 (2 H, br s), 7.40-6.90 (3 H, m), 6.63 (1 H, br s), 3.98-

40 ]33400 1 oug B0 (8 H, m), 3.54 (1 H, m), 3.40 (2 H, m), 3.42 (4 H, m), 3.0 (4 H, m)
pm.

5 74

6 243

7 248

3 359, 2.61

9 2.65

IDMSO-d6: 9.42 (bs, 1h0; 8,32 (d, 1H); 7.81 (bs, 2H); 7.68 (d, 2H); 7.49
10 43720 | 1.50 |m,2h); 6.65 (d, 1H); 3.60-4.00 (m, 6H); 3.42 (m, 2H); 3.08 (m, 6K);
1.75-1.98 (m, 5H);

IDMSO-d6: 9.6 (s, 1H); 9.03 (s, 1H); 8.35 (d, 1H); 7.80 (bs, 2H); 7.45 (d,
11 451.10 220 2H); 7.42 (d,2H); 6.62 (m, 1H); 4.55 (m, 1H); 3.55-3.95 (m, 6H); 3.43
(m, ZH); 1.75-1.95 (m, 5H); 1.95 (s, 3H)1.30 (dd, 6H)

DMSO-d6: 10.90 (bs, 0.9H); 9.55 (s, 1H); 8.36 (d, 1H); 7.82 (bs, 2H);
12 465.10 1.70  {7.75 (d, 2H); 7.50 (m, 2H); 6.63 (m, 1H); 3.40-3.95 (m, 12H); 1.75-1.98
(m, 5H); 1.02 (t, 6H)

DMSO-d6: 9.52 (s, 1H); 8.41 (d, 1H); 7.81 (bs, 2H); 7.75(m, 2H); 7.51
13 477.00 1.80  |(m, 2H); 6.65 (m, 1H); 3.40-3.95 (m, 6H); 3.45 (m, 6H); 1.40-1.98 (m,
11H);

500 MHz (dmso) 9.00 (s, 1H), 8.05 (d, 1H), 7.49 (d, 1H), 7.18 (m, 2H),
14 437.00 210  [7.17-6.95 (complex m, 4H), 3.76 (complex m, 6H), 3.76 (m, 4H), 3.69
(dd, 2H), 1.94 (m, 2H) ppm

15 2.72




1H NVR (500 MHz, CD30D) 8.04 (d, 1H), 7.65 (s, br,
2H), 7.37 (m 139 577.20 2.31 H), 4.13 - 3.98 (m
woho6/03482 (s, br, 4H), 3.61 - 3.32 (m 5H), 2P6D/US2005/033333
811), 2.20 (s, 3H), 1.70 (m 2H), 1.38 (s, br, 4H),
0.98 (t, 3H). IH NWR (500 MHz, CD3OD) 7.99 (m 1H),
7.64 (m 2H), 7.41 - 7.22 140 588.20 2.10 (m 4H),
4.08 (t, 2H), 4.04 - 3.71 (m3112H), 3.66 (m 2H), 3.43
( r 3H) 2 (s 4H) 2 03 (s br_2H 1 69 (m

s—b D
Grpd #| LGS (1RT3H) V5O d6: 8. 95 (mNMB): 8 05 (m
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(Ea)'c\){g_ 20 @(b |—|)2,537. %ﬁ% ! % % R a0,
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(sis br.aefthd , ZZ&SOE sél so% sEpf0 03 (AHm), £ 131’1, ,1.68 (s,
10 )| 1H NYR ( 500z R T Sl A v

8. 11 (d, 11971), oSJHdr&Q) 30042, 1HHOOA @, 1848 (d) 283 718 (m, 1H),
6.184 ( mps5.6H), 24708 Ooor s1469)179.03 (41824 668l(d, 28) 3.753dH4HY, $.71 (dd, 4H),
br, H)., 3.25 (d, [p65 @R#Y, 1.8 @4H)s!.550m, 4dMpm2. 08 (s,

3H), L1.20 (m 13H)DMBNAE-%:(bsQ2H)2.35H6s, 1HH)-35 (8,108 7.8@(bs, 2h); 7.68
1HP; 7.4820Q ¢, 229) ; (d72H67 224, 25Hp:62 6u.98); 352:4.95@% 6Hp 3.33- 2@5 (m,
(m—5H 403 (g 2MD: LB-BB mpaHy . 3 55 (m GH) -

PR e i

206067 JbLu.J.o PETUY 2 9) ;,[Soﬁ_l 2&? # ? 758(d
g% g’grs 1((9|,1H))L rj ﬁ;ﬁz A 590

NVR MEO 8.95 (

?30(( m 1) ; lH)j- Aq1 62450 ( %H)%@l(ddﬁ 2.84

(m 4-|), 3.52 (m |Gk, ,1H)?;226(t(1m1> 22h|1m 21’51) 058 (1 ER b5 (m, 111
23 | 477.00 | 3.20
24| 533.00 | 3.30

DMSO-d6: 9.52 (s, 1H); 9.02 (s, 1H); 8.35 (d, 1H); 7.74 (bs, 2H); 7.48
25 561.10 | 3.80 |(m, 4H); 6.60 m, 1H); 3.55-4.00 (m, 6H); 3.45 (m, 2H); 2.15 (m, 1H);
1.75-1.95 (m, 9H); 1.15-1.45 (m, 7H); 0.85-0.95 (m, 5H);

DMSO-d6: 9.62 (s, 1H); 9.02 (s, 1H); 8.35 (d, 1H); 7.74 (bs, 2H); 7.48
26 521.00 | 240 |(m,4H); 6.62 (m, 1H); 3.55-4.00 (m, 8H); 3.45 (m, 4H); 2.45 (m, 1H);
1.75-1.95 (m, SH); 1.60 (m, 4H)

DMSO-d6: 10.28 (s, LH); 9.18 (s, 1H); 9.15 (s, 1H); 8.76 (d, 1H); 8.35
27 514.00 | 2.10 |, 2H);7.78 (bs, 2H); 7.54-7.60 (m, SH); 6.62 (m, 1H); 3.55-4.00 (m,
GH); 3.40-3.45 (m, 2H); 1.75-1.98 (m, SH)

IDMSO-d6: 10.40 (s, 1H); 9.18 (s, 1H); 8.80 (d, 2H); 8.40 (d, 1H); 7.90
28 514.00 | 2.10 {d,2H);7.78 (bs, 2H); 7.54-7.60 (m, 4H); 6.62 (m, 1H); 3.55-4.00 (m,
6H); 3.40-3.45 (m, 2H); 1.75-1.98 (m, SH)

DMSO-d6: 9.73 (s, 1H); 9.18 (s, 1H); 8.42 (d, 1H); 8.34 (s, 1H); 9.78 (s,
29 503.00 | 2.60 (LH);9.77 (bs, 2ED); 7.55 (m, 4HO; 6.95 (s, 1H); 6.63 (m, 1H); 3.55-4.00
(m, 6H); 3.40-3.45 (m, 2H); 1.75-1.98 (m, SH)

DMSO-d6: 9.95 (s, 1H); 9.13 (s, 1H); 8.34 (d, 1H); 7.92 (s, 1H); 7.78
30 503.00 | 2.60 |(bs, 2H); 7.55 (m, 4H); 7.26 (d, 1H); 6.65 (m, 2H); 3.55-4.00 (m, 6H);
3.40-3.45 (m, 2H); 1.75-1.98 (m, 5H)

31 545.00 2.70
32 549.00 2.75

IDMSO-d6: 9.02 (bs, 1H); 8.40 (d, 1H); 7.75 (bs, 2H); 7.50 (m, 2H); 7.03
33 507.10 230  |(m, 2H); 6.60 (m, 1H); 3.60-4.00 (m, 8H); 3.45 (m, 4H); 2.45 (m, 2H);
1.75-2.00 (m, 5H); 1.15 (d, 6H)




1.88 (m 2H); 1.52 (m 2H); 1.25 (m 2H); 1.20 (t,

0.80 (t, 3H MSO-d6: 8.95 (bs, 1H); 8.06 (d, 1H);

W@ 24@/08Mm16 2H) ; 7.10-6.90 (m 61-1); 148 565. 40C2U30005/033333
g, 2H); 3.80 (m 4H); 3.60 (m 2H); 3.55 (s, 3H);
3.50 (m 4H); 149 579 .40 2.40 3.35 (m 2H); 3.00 (m

3H) ;
.06 (

411); 1.80 (m 2H); 1.16 (t, 3H) 8.95 (bs, 1H); 8.02

(d, 1H); 7.42 (m 2H); 7.10-88290 (m 6h); 4.05 (q,
15050350 2 20 M- 3.80.3.40 (m 14H): 3.00 (m 4H):
CapgF| LOMS] TR o4 e ZOJ\MZNPI;@):S 075 (m

3H) 8] 95 (bﬁs, 1H);D : 6: é?(sﬂ]ﬂ)é&Sﬁ_(q, (; 6 ; 7.48 (d, 2H); 6.85
7.10-p. 90 (M 6h) (a8 IHP51i058 (B2 .;%gg&fr-l)‘“ﬁ)d?@%-oo(ma
(g, 2Hp78.1. 302(§®n 15 0-96%'0 05 3. 10, 56T ?@7@935% G o 2m; 6.85
Ak [LSBRO (nPIOH) o oy zsd&:g é% ﬂ%g 352 (.
585. 305890| 288 9990 2. 40 A 2%33 > O o8k T B E™ Oy

8.03 | d/84PH); 270 42br(1§b-déb’)z's (0. 1 ,*8@5&911({)978(&;@9, 2H); 38%(m, 2H); 7.22
613, 30 2. 30| 3. 80- Jmb) 612 (&1 1ED; 4.8-33 (o)oHR B)50 (08 28, 308Ym, 4H);
4H); B.10 (m_ 6H) ;2.32.83H)iM.00-1t9p (m 5EES 3618 9EH) ; 1. 22

(m 3H): 0.80 (m |BHMRB0O 0Bz, Be@bdd) s, 14 U, d), 8408 H.d), 740 (3
1331) | 4¢-082| (@63 218, m).77.3( 1 B, B®-96 (i H.EHP.70 (215 5,858 (88, m), 2.15 (3
2.30 160 ( 1H) ; Sb2}09%(3m8)(h§0(éﬁy,i)dpgln§3{ ((m Zg)gl)'

312 [ ). 1 8Py -dsz,g*)o’z(bi,_l@zs(:s%, ;Y3 (0g 7%%;21{);7.03
o8 LR | 5630 Wi kb 1RO GFOLP g 305 ) 1 57200
25— 7383 ,S*b'd-%' tbs1 7-“31'“'3109 3(%'%21-§° (m, 2H); 7.03
by 1Hk4s 4 P46 jgr [‘%,)- gﬁ@gﬁ%fd@@qﬁg ;’3.0%%1,§H§; §6(t, 2H);
?{j, bﬁ:‘r') ; 121 60 - ﬁﬁ 00/, 1’.58}m,%§1); Pg)[(‘t’r 1;1{( : @

, . NVR™ (B8NS ViE: 0. 053 ), 858 HP1 738, 2H) 792 (m, 2H); 7.03
(88 brsed)| Zs561 (m,ﬁ{)%ﬁz(ig%ﬂ%ﬁ%i&; B 6108 (o hn; 2.22 (d, 21);
7.28 |(s, br| 11-1)1,754.003m(a); 0l8s)d, 64 11 - 3.98 (m 2H),
3.98 |- 3.77] (m IM$4)-d6:3.08Bs,-1H3.838 (d, ti); BH) (bs, 2T 7.5% Gn, 2H); 7.03
bBY 2[1346,101| 282¢ d (mEH); 6.6, (MSLH)NE.30-BH)m, 12H); RIVR(m, 36 1.75-2.00 (m,
Mz DMBO dB) 9 ). 2lm, A H), 8. 07 (d, 1H) ., 7.50 (d,

DMSO-d6: 9.02 (bs, 1H); 8.38 (d, 1H); 7.73 (bs, 2H); 7.52 (m, 2H); 7.03

40 560.10 | 2.40 {(m,2H); 6.62 (m, 1H); 3.30-4.00 (m, 12H); 3.08 (m, 4H); 2.10-2.20 (m,

AED); 1.75-2.00 (m, 8H)
DMSO-d6: 9.02 (bs, 1H); 8.38 (d, 1H); 7.73 (bs, 2H); 7.52 (m, 2H); 7.03

41 590.10 | 220 {(m,2H); 6.62 (m, 1H); 3.50-4.00 (m, 12H); 3.37-4.43 (m, 4H); 3.08 (m,

AH); 2.90 (m, 1H); 1.75-2.00 (m, 5H); 1.60 (m, 4H)
42 478.10 | 1.60
. IDMSO-d6: 9.02 (bs, 1H); 8.40 (d, 1H); 7.75 (bs, 2H); 7.50 (m, 2H); 7.00
43 59220 | 220 {(m,2H); 6.60 (m, 1H); 5.18 (m, 1H); 3.40-4.00 (m, 16H); 3.15 (m, 4H);
1.75-2.00 (m, 7H)
DMSO-d6: 9.02 (bs, 1H); 8.40 (d, 1H); 7.75 (bs, 2H); 7.50 (m, 2H); 7.05
44 | 54820 | 2.30 |m,2H); 6.60 (m, 1H); 3.40-4.00 (m, 12H); 3.15 (m, 4H); 2.95 (m, 1H);
1.75-2.00 (m, 5H); 1.02 (d, 6H)
IDMSO-d6: 9.10 (bs, 1H); 8.38 (d, LH); 7.75 (bs, 2H); 7.60 (m, 2H); 7.05

45 536.10 | 220 {(m,2H); 6.60 (m, 1H); 3.40-4.00 (m, 15H); 3.15 (m, 4H):1.75-2.00 (m,

SH);
IDMSO-d6: 9.10 (bs, 1H); 8.38 (d, 1H); 7.75 (bs, 2H); 7.60 (m, 2H); 7.05]

46 550.10 | 2.40 |(m,2H); 6.60 (m, 1H); 4.08 (q, 2H); 3.40-4.00 (m, 12H); 3.15 (m,

4H);1.75-2.00 (m, SH); 1.15 (¢, 3H)
DMSO-d6: 9.10 (bs, 1H); 8.38 (d, 1H); 7.75 (bs, 2H); 7.60 (m, 2H); 7.05
(m, 2H); 6.60 (m, 1H); 4.03 (q, 2H); 3.40-4.00 (m, 12H); 3.15 (m,
4H);1.75-2.00 (m, 5H); 1.55 (m, 2H); 0.88 (t, 3H)

564.20,56| 70 1 < [DMSO-d6: 8.88 (s, 1H); 8.38 (d, 1); 7.68 (bs, 2H); 7.46 (d, 2H); 6.8

47 |4.50,564.4) ") (d, 2HD); 6.60 (m, LED; 3.95 (t, 2H); 4.00-3.55 (m, 6H); 3.50-3.38 (m,

0 Y 6H); 2.98 (m, 4H); 2.00-1.75 (m, SH); 1.60 (m, 2H); 0.85 (t, 3H)
DMSO-d6: 9.30 (bs, 1H); 8.35 (d, 1H); 7.76 )bs, 2H); 7.60 (m, 2H); 7.28
(m, 2H); 6.60 (m, 1H); 3.98 (q, 2H); 4.00-3.55 (m, 8H); 3.40-3.20 (m,
SH); 2.30 (s, 3ED; 1.95-1.75 (m, SH); 1.55 (m, 2H); 0.88 (t, 3H)
IDMSO-dé: 9.10 (bs, 1H); 8.38 (d, 1H); 7.75 (bs, 2H); 7.60 (m, 2H); 7.05
48 56420 | 2.60 |(m,2H);6.60 (m, 1H); 4.80 (m, 1H); 3.40-4.00 (m, 12H); 3.15 (m,
UH);1.75-2.00 (m, SH); 1.22 (d, 6H)




158 579.20 1.70 H), 7.18 - 6.96 (m 6H), 3.99 (t, 2H),
- 3.76 (m 4H), 3.65 (m 2H), 3.60 - 3.49 (m
woOlhge/03448 (s, br,

3.87

2H), 3.08 (s,br, 3H), 1.85 paw/uRk)05/033333

1.59 (m 2H), 0.91 (t, 3H). 1H NMR (500 MHz, DMBO- d6)
9.01 (s, br, 1H), 8.06 (d, 1H), 7.49 (d, 159 593.20
1.80 H), 7.16 - 6.92 (m 6H), 3.99 (t, 2H), 3.87 -
3 77 (m 4H), 3.65 (s, r,2H33-3.54(s, br, 5H), 3.41
s r 2H) 3 06 (s hr 411} 1 .84 (s _br 211)
@nB@;#IqC By, RT07 (m 4H), 0.91 (t. NMR 160 607.20
1.90 | 161 607.20 lﬂ)@@O*ﬂﬂW BO0S- ¥4 | EpETbe 63D:9.60 §n. 2H); 7.05
(<2 bt ,S93H §:1@8 gTHzH ﬁ?o(wl 3(‘91400(%24}%9“’9152’6 4@?075'200 (m,
H—71-20—8. M%é)a(s* Tos, 83‘8 15); 53 2§1) 2H); 7.05
b : S e e
iy, Pt 33156O§bm %gg‘(ns‘ i % i D200 o
T770 164762720 T80 6 1 138 E/”75‘& 299.9%0 (m, 2H); 7,15
(b3, LHh328.|930bSq, Hy) 705%, E 36‘; 4051Q)o xq 1285815 (m, 45);
6.92 {166 548.30 2090 (e, 1232, },(m,@Hy 1H)
4710-8.90 (7 6H); DBs@H6{386 (s3kﬁ)?8@QHO mm@ﬂil)zH) 7348Q8) 2H); 6.90
(m 4b); 2.82 (d, [@M); 21038 TEL.62MNS (n2 4H53 43m, A1) 3.18 (m, 2H);
1.8 (3923289 ; o0 ;90%9&@,, 413h). 2B 6.38 B..9919: 10286, M) ;
8.732 {b2A01hY" "7, 7BM @31629,4;@ (bsyngog 3(5,@ 1HK{y 78 ¢bs, 21 7.62 (d, 2H); 7.23
439.3p 2.10 |1. 05 (m 73 1 »0 3@@“{*&1{)29)‘5(8’3}1)
3. 55 {m—4H); 0y 3?48’ 3 of L) - S S TG
311) I\/R( o] )
o 1960 75@ 0 408 Z’)mgsﬁi o3, 4h);
H) e Iy, ' BME dB 9’0‘9(& 39(9+H)Lﬂzo )\7‘5 2H); 7.08
2H), B.53 - |3. 37 {Bz 776 6 ?%5416‘&11 4R, 9 g 5%‘)’<m 41);
2. %6 5%4.33,59) 6 ;_1?23 3. 101(hl),6H)22 ahxs, 3601 13td)3H)21
2B, 1. 280( P-S%#0 oMs0-d6: 9.22 (bs, 1H); 8.38 (s, 1H); 7.78 (bs, 2E); 760 (m, 2H); 7.20
(m, 2H); 6.65 (s, 1H); 4.60-4.00 (m, 4H); 4.06 (q, 2H); 3.80 (m, 4H);
3.20 (m, 6H); 2.32 (s, 3H); 2.02 (s, 3h); 1.18 (¢, 3H); 1.15 (m, 6H)
DMSO-d6: 9.09 (bs, 1H); 8.35 (s, 1H); 7.75 (bs, 2H); 7.56 (m, 2H); 7.08
(m, 2H); 6.76 (m, 1H); 4.65-4.10 (m, 4H); 4.00 (q, 2H); 3.55 (m, 4H);
3.30-3.10 (m, 6H); 2.10 (s, 3H); 1.15 (t, 3H); 1.55 (m, 2H); 1.12 (m,
55 [57840.57|, o0 o oo [6ED; 085 (¢, 3H)
8.40 |“°%=°" IDMSO-d6: 9.22 (bs, 1H); 8.38 (s, 1H); 7.78 (bs, 2ED; 7.60 (m, 2H); 7.20
(m, 2H); 6.65 (s, 1H); 4.60-4.00 (m, 4H); 4.00 (q, 2H); 3.80 (m, 4H);
3.20 (m, 6H); 2.32 (s, 3H); 2.02 (s, 3h); 1.58 (m, 2H); 1.15 (m, 6H); 0.88
(t, 3H)
DMSO-d6: 9.08 (bs, 1EL); 8.38 (s, 1H); 7.78 (bs, 2H); 7.56 (m, 2H); 7.05
56 578.40 | 2.80 |(m,2H); 6.75 (m, 15D); 4.80 (m, 1H); 4.60-4.10 (m, 4H); 3.52 (m, 4H);
3.25-3.05 (m, 6H); 2.02 (s, 3H); 1.22 (d, 6H); 1.15 (m, 6H) (
IDMSO-d6: 9.08 (bs, 1H); 8.38 (s, 1H); 7.78 (bs, 2H); 7.56 (m, 2H); 7.05
57 606.40 | 3.30 |(m,2H); 6.75 (m, 1H); 4.60-4.10 (m, 4H); 3.70 (s, 2H); 3.52 (m, 4H);
3.25-3.05 (m, 6H); 2.02 (s, 3H); 1.22 (m, 6H);0.92 (s, 9H)
DMSO-d6: 9.08 (bs, 1H); 8.38 (s, 1H); 7.78 (bs, 2H); 7.56 (m, 2H); 7.05
58 59240 3.10 (m, 2H); 6.75 (m, 1H); 4.60-4.10 (m, 4H); 3.80 (d, 2H); 3.52 (m, 4H);
: Y 3.25-3.05 (m, 6H); 2.02 (s, 3H); 1.85 (m, 1H); 1.22 (m, 6H); 0.88 (d,
61D
DMSO-d6: 8.80 (s, 1H); 8.38 (s, 1H); 7.70 (bs, 2H); 7.48 (d, 211); 6.85
59 49240 | 1.80 |(d,2H); 6.78 (s, 1H); 4.60-4.10 (m, 4H); 3.40-3.10 (m, 6H); 2.95 (m,
DH); 2.85 (m, 2H); 2.05 (s, 3H); 112 (m, 6H)
DMSO-d6: 9.18 (bs, 1H); 8.32 (s, 1H); 7.75 (bs, 2H); 7.60 (d, 2H); 7-20
60 563.40 | 220 |(m,2H); 6.76 (s, 1H); 6.62 (bs, 1H); 4.60-4.10 (m, 4H); 3.50 (m, 4H);
3.20 (m, 6H); 3.08 (g, 2H); 2.06 (s, 3HD); 1.16 (m, 6ED); 0.98 (t, 3H)
DMSO-d6: 9.18 (bs, 1H); 8.32 (s, 1H); 7.75 (bs, 2H); 7.60 (d, 2H); 7.20
61 57740 | 230 s 2ED; 6.76 (s, LED; 6.62 (bs, 1ED); 4.60-4.10 (m, 4H); 3.5 (m, 4H);
: =Y B.22 (m, 6H); 3.00 (m, 2H); 2.06 (s, 3H); 1.40 (m, 2H); 1.16 (m, 6H);
0.80 (t, 3H)
MSO-d6: 9.22 (bs, 1H); 8.38 (s, 1H); 7.76 (bs, 2H); 7.62 (d, 2H); 7.22
62 577.40 | 230 |tm, 2H); 6.76 (s, LH); 6.32 (m, 1H); 4.60-4.10 (m, 4H); 3.72 (m, 1H);
3.55 (m, 4H); 3.22 (m, 6H); 2.02 (s, 3H); 1.18 (m, 6H); 1.02 (d, 6H)




WD 2006/ 034116 PCT/ US2005/ 033333 -140 Cmpd # LC/ VB
RT NMR 1H NVR (500 MHz, CD3OD) 7.99 (d, 1H), 7.65 (d,

walR06/034138 -

1H),

3.93 (m 4H),

7.25 169 613.20 1.70 (m 4H), 4. 98T/(USR005/033333

3.39 (m 6H),

3.80 (m 4H), 3.73 (t, 2H), 3.53 -

3.11 (m 2H), 2.03 (m 2H), 1.28 (m
9H). MO d6: 9.30 (bs, 1H); 9.02 (m 1H); 8.03 (m

1H); 7.42 (d, 2H); 7.28 1703465. 90 2 39 (d 2H)
7.10-6.90 (m 3h): 3.80-3 60 (m \m/ S—3hy-

Copdcft | .M | R0, 1\@;) %m (m ?Hg (l;)J:l) MS%. dé'H) 7
9,30 |(bs, 1f-1); & Sé%“ 71 s, 2D 2H); 7.
2 1300 17150 7gm Qgﬁ'-")gf 4@ 3%4@1
404 (qa &1 II’ ; 384 2 ’d 9 ZZA(FI 7 )17@1 2H) 792
(E% 3"'25)8 Py 352.%(2?) % 6. % "?E%&? m?{xgo?,ﬁ 60 (m,
ORI B 2 L ol DO S Vit o

. MSE o 9I§Je 1 )% 5 (STTE) 31 P6:(bs (d, 2H); 7.20
269 ; 1365003} 6044 MmbEIM); 6.3 %m 4.869.10 (I, 95); £.00 (q, 25D);
3H); 11.85 (Im 2H) 3.50 (@A) mzszid)sxm@H&Q 50 {rn, 289)20NEDH)d 6.08 (m, 9H)
9.30 |(bs, 1H); 9. (donis: Q& (s, BD0B5(m 2E09)75 (66, Z; 16@,(m, 2H); 7.22
2K 7620 173.609FmOlD21. Wm( H); 62&5)(1\/1 163085, 98); 69 (08 H); 4.60-
4.82 (m 1H); 3. ¢ 60 GRf)4H); (305 (5Pt 2 (m, 6H)
195 (m 3H; oL BN 9‘%5'{92 (11 zgz(SdS lgrf 1%3@%123675 &s. 5@4;;10
, |LE§4309] 03- m
(7. 23 iﬁu 507 fa?)m'3 Zﬁ’?na%l) ?’ﬁé ﬁi’) iﬁpﬁi h%%@ ﬁ%ﬁpmg}gl? n
. R 1 8.3 ( )
e P T
W2 1 s, 6
2H) | é:g’lo 6y g2 e {13 (bs, G
M), . DMS(5‘46 88z (s21D); 8.3 (étih) 211/23(5 5@7?@(1)3 2815, 7.40
(do 2Hy0s.30. 10260 9Qd,(2mm); 73bi\d, 218); 803 @, 166, 5(0YbsHiE); 4.68:480 (m, 4H);
(d, 2H); 3.50-3. 4(B.80((fn 1E219).19 (h, BH; A0N (s, 3K} 1.15 BE 6Kni .05 (d, 6H)
3H); 0.89 (d, 611)Pwm®d@l6 92 &, BO; {15, 1DH.12 (8.182 7(7pr(bs, 2H); 7.40
1FD; BSORBO( M 228 ;(dRHET 226, 2BEH.73 B, 128 5.90 (bs, 1H); 4.60-4.10 (m, 4HD;
3.19 (m, 2H); 2.02 (s, 3H); 1.22 (s, 9H); 1.15 (m, 65)
DMSO-d6: 8.92 (s, 1H); 8.35 (s, 1h); 8.12 (s, 1H); 7.75 (bs, 2H); 7.40
7 51840 | 310 @ 2HD;7.22(d, 26D; 673 (s, LH); 5.90 (bs, 1H); 4.60-4.10 (m, 4H);
' 49 B.42 (m, 1H); 3.20 (m, 2H); 2.02 (s, 3H); 1.78 (m, 2H); 1.68 (m, 2H);
1.55 (m, 1H); 1.30-1.00 (m, 11H)
DMSO-d6: 8.88 (s, 1H); 8.30 (s, 1h); 8.22 (s, 1H); 7.75 (bs, 3H); 7.40
= secd0 | 270 (@ 2ED;7.22 (d, 2H); 6.73 (s, 1H); 6.10 (bs, 1H); 4.60-4.10 (m, 4HD;
: 9 Y 03 (m, 2H); 3.32-3.15 (m, 4H); 3.02 (m, 1H); 2.55 (m, 1H); 2.02 (s,
3h0; 1.10 (m, 9H)
DMSO0-d6: 8.98 (s, 1H); 8.60 (s, 1HD); 8.32 (s, 1H); 7.95 (s, 1h); 7.75 (bs,
73 57830 | 3.00 [H);7.45 (d, 2h); 7.28 (d, 2E); 7.25 (m, 15); 7.08 (m, 1H); 6.73 9s,
1H): 4.60-4.10 (m, 4h); 3.15 9m, 2H); 2.02 (s, 3h0; 1.15 (m, 6H)
DMSO-46: 9.12 (5, TD; 9.02 (s, 1H); 835 (s, 1H); 7.85 (d, 1H); 7.92 (s,
2 61030 | 340 [LED: 775 (bs, 2H); 7.60 (m, 2h); 7.48 (d, 2H); 7.28 (d, 2h); 7.20 (am,
' 40 11H): 6.72 (s, 1H); 4.60-4.10 (m, 4H); 3.20 (m, 2h); 2.02 (s, 3h); 1.15 (m,
6H)
IDMSO-d6: 9.22 (s, 1H); 9.00 (s, 1H); 8.38 (s, 151); 7.70 (bs, 2H); 7.45
75 48130 | 270 |(d,2H); 7.30 (d, 2H); 7.20 (m, 1H); 6.72 (s, 1H); 4.60-4.10 (m, 4H);
3.60 (s, 3H); 3.30 (m, 2H); 1.12 (m, 6H)
DMSO-d6: 9.22 (s, 1H); 9.00 (s, 15); 8.38 (s, 1H); 7.70 (bs, 2H); 7.45
(d, 2H); 7.30 (d, 2H); 7.20 (m, 1H); 6.72 (s, 1H); 4.60-4.10 (m, 4H);
76 49530 | 290 .02 (g, 2H); 3.20 (m, 2ED); 1.16 (¢, 3E); 1.12 (m, 6H)
49530 | 2.80 [DMSO-d6: 9.30 (bs, 1H); 9.02 (bs, 1H); 8.40 (s, LH); 7.75 (bs, 2H); 7.50
(d, 2H); 7.35 (d, 2H); 6.75 (s, 1H); 4.60-4.00 (m, 4H); 4.05 (q, 2H); 3.23
(m, 2H); 2.25 (s, 3H); 2.03 (s, 3H); 1.22 (t, 3H); 1.18 (m, 6H) (
MSO-d6: 9.22 (s, LH); 9.00 (s, 1H); 8.38 (s, 1H); 7.70 (bs, 2H); 7.45
- 50930 | 310 |(@ 2ED;7.30 (d, 26); 7.20 (m, 1H); 6.72 (s, 1H); 4.60-4.10 (m, 41D
: Y 18,98 (¢, 2H); 3.20 (m, 2H); 2.02 (s, 3H); 1.55 (m, 2H); 1.15 (m, 6H);
0.89 (t, 3H)




176 522.00 3.70 (d, 2H); 7.10-6.90 (m 3H); 4.00-3.30

(m 1011); 1.95-1.85 (m 5H); 0.88 (s, 9H) [00129]
waxeosp3e1122. | nhibition of FLT-3: [00130] Conp®gmas2005/033333
were screened for their ability to inhibit FLT-3

activity using a radionetric filter-binding assay.

This assay nonitors the 33P incorporation into a
substrate poly(du, Tyr) 4:4136pE4Y). Reactions were
carredoutina-soluti-on—containi-ng—100 V-
Cropg #| Iy MEH2 | 25 nvi Nal 1 M BYMR 0 010% BSA and

2. 5% D30 Fi nab s%%@wd%t%mé*oﬁ@e?]%atlﬁbﬁéi? (snlhk’3{bss Zp; 7.50

s o fﬁ?iggﬁé%@i%ﬁéﬁ% bl gggi’t &yﬁ m%ﬁgigo (m, 412,
el

conpounds i S gener|g
a_12-bapio i trspt i &{‘21\1\?%2 nga%g@%% p& éa (d, 6H),DMSO-
sePial sei3outi ang flieomol@ 5,9 t7@‘3" bs, 2H); 7.50 (d, 2H);
conpopnd.” Reacti qng weks 6725l 1Had4 604,002k, ZE)OIIBO (d, 2H); 3.25 (m,
tenperature,| Sol utpme.® (0H}); agSGn, 18 LnMukIERES9S (dpéiD)
7.5), | 10 mMiMgQ 2, DvBON&®I23 (sL1wd.0 (s, 1B 8. 38 61 EDBO78Nbs, 2H); 7.48
ATP(cpnt ai nang 0. 3(d, 330 7.381(d, 2N); 838 (3] 13D H2. Godrloélacﬁl),ﬂ%% (d, 2H); 3.20
r ggct | GA%30 $ol3uPi 2H) & @i 3R 110 00.9R): BEPES’ 5),
10 mwRg¥L2, 328 @MR@@P 9?2(W)Eﬂ'q2 (s, GH&)W@@S a?w%ﬁ <BS #0750
d Q) !
VES o). A 99

FLT-3| The assay _ ; M gh: 325
50—t—each—ef—Setut ’0 6 -"”
¥ - 74 (bs, 0,7.53

conpolinds. The rea

Af ter| ispespatisog flal 4403 g @b 3
ti¥é reastion was SHbapo2e Wi, B, o (pm)?@%/g(l' . 7.76 (bs, 2H) 755
cont a| ni ng WO 2006084115 (POH; WS OIHOBBI33H);6174 1s, 1H); 4.60-4.00
0. 4nmM of ATPR. Al |af 4850227 @ty 280 @Oz Wasit hefm, 6H)
transferred|to a fDMBen6 2at=1En8I95 (adinacds s, 1H); 398 (BLAH); 7.45
by,a Hapyest er,9p00df b POMPEE 6 6HaEBm.c08TI0. (miTdB; 3.20 (m, 2H);
amount  of 33P inc%? PE; |18ﬁ(nilr3ﬂb 1gpﬁ%~2ﬂéé4éﬁﬁllﬁiéé8wm)
la Packard T p(‘mmf QOAWL&H)QO%CEHI»

(Merifen, CT). TheP 7:72(bs,21‘1),7:45
S@Bt War6es.50 g.eMOaW(d % 3(?%%1@321{1})1)

of the i nve|Jt| on,

460410

DMSO d6 5.08 (bs 1H) 894 . lH) 838 (s, lH) 772 (bs, 2H); 7.45
84 52330 | 330 (d,2H);7.25 (d, 2H); 6.73 (s, 1H); 4.60-4.10 (m, 4H); 3.20 (m, 2H);
D.02 (s, 3H); 140 (s, 9HD); 1.15 (m, 6H)

DMSO-d6: 8.92 (s, LH); 8.32 (d, 1H); 8.05 (s, LH); 7.72 (bs, 2h); 7.38
85 49430 | 240 |d,2H);7.22 (d, 2h); 6.63 (m, 1H); 6.02 (bs, 15I); 4,10-3.55 (m, 6H);
3.40 (m, 2H); 3.00 (t, 2H); 2.00-1.75 (m, SH); 1.40 (m, 2H); 0.85 (t, 3H)
DMSO-d6: 8.92 (s, LH); 8.32 (d, 1H); 8.05 (s, 1H); 7.72 (bs, 2h); 7.38
86 49430 | 240 |d,2H);7.22 (d, 2h); 6.63 (m, 1H); 6.02 (bs, LH); 4.10-3.55 (m, 7TH);
3.40 (m, 2H); 1.75-2.00 (m, 5H); 1.05 (d, 6E)

87 508.30 2.70

DMSO-d6: 8.92 (s, 1H); 8.32 (d, 1H); 8.05 (s, 1H); 7.72 (bs, 2h); 7.38
88 534.30 290 {(d,2H);7.22(d, 2h); 6.63 (m, 1H); 6.02 (bs, 1H); 4.10-3.55 (m, 6H);
3.40 (m, 3H); 1.45-2.10 (m, 10H); 1.35-1.00 (m, SH)

89 552.30 2.50

DMSO-d6: 9.25 (bs, LH); 8.98 (s, 1H); 8.38 (s, 1H); 7.75 (bs, 2H); 7.42
90 | 467.20 | 240 (d,2H);7.28 (d, 2H); 6.60 (m, 1H); 4.10-3.55 (m, 6EL); 3.60 (s, 3H);
3.42 (m, 2H); 2.00-1.75 (m, 5H)

DMSO-d6: 9.25 (bs, 1H); 8.98 (s, LH); 8.38 (s, 1H); 7.75 (bs, 2H); 7.42
91 48130 | 2.60 {(d,2H);7.28 (d, 2H); 6.60 (m, 1H); 4.03 (q, 2H); 4.10-3.55 (m, 6H);
3.42 (m, 2H); 2.00-1.75 (m, 5H); 1.18 (t, 3H)

DMSO-d6: 9.25 (bs, 1H); 8.98 (s, LH); 8.38 (s, 1H); 7.75 (bs, 2H); 7.42
92 49530 | 290 |d,2H);7.28 (d,2H); 6.60 (m, 1H); 4.10-3.55 (m, 6H); 3.98 (t, 2H); 3.42
(m, 2HD); 2.00-1.75 (m, SH); 1.58 (m, 2H); 0.93 (t, 3H)

DMSO-d6: 9.25 (bs, 1H); 8.98 (s, 1H); 8.38 (s, 1H); 7.75 (bs, 2H); 7.42
93 49530 | 2.80 |d,2H);7.28 (d, 2H); 6.60 (m, 1H); 4.82 (m, 1H); 4.10-3.55 (m, 6H);
3.42 (m, 2H); 2.00-1.75 (m, 5H); 1.20 (d, 6H)




i nhi bited FLT-3. [

AUR- 2: [00133] Conpounds are screened in the follow ng
woamweas4ier their ability to inhibit Aurora-2rPasiusgoosa033333

standard coupl ed enzyne assay (Fox et al (1998)

Protein Sci 7, 2249). To an assay stock buffer

sol ution containing 0. IM HEPES 7.5, 10 MM M 2, 1 mM

DTT, 25 nivi NaCl 2.5 mv phoslﬂl(reenol pyruvate 300 mv
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(m, 151), 4.15 (d, 25D, 3.21 (d, br, 2H), 2.08 (s, 3H), 1.24 (m, 14H).

104 536.20

2.60

1H NMR (500 MHz, DMSO-d6) 9.26 (s, br, 1H), 8.91 (s, br,
1H), 8.11 (d, 1H), 7.49 ( d, 2H), 7.31 (s, br, 2H), 7.01 (s, br, 2H), 6.78
(s, br, 2H), 4.17 (d, 2H), 3.76 (s, 2H), 3.14 M, 2H), 2.07 (s, 3H), 1.22
(m, 7H), 0.94 (m, 10H).

105 493.40

1.80

1H NMR (500 MHz, DMSO-d6) 8.88 (s, br, 1H), 8.16 - 8.05 (m, 2H),
7.44 (d, 2H), 7.23 (d, 2H), 7.13 - 7.01 (m, 2H), 6.89 (s, br, 1H), 594 (s,
br, 1H), 4.15 (d, 4H), 3.24 (s, br, 1H), 3.08 (m, 2H), 2.08 (s, 3H), 1.32 -
1.11 (m, 8H), 1.04 (¢, 3H).

106 507.40

1.90

1H NMR (500 MHz, DMSO-d6) 8.88 (s, br, 1H), 8.11 (m, 2H), 7.42 (d,
DH), 7.22 (d, 2H), 7.06 (s, br, 2H), 6.88 (s, br, 1H), 5.99 (s, br, 1H), 4.17
(d, 4H), 3.22 (s, br, 1H), 3.02 (m, 2H), 2.08 (s, 3H), 1.42 (m, 2H), 1.25
(m, 8H), 0.87 (m, 3H).

107 507.40

1.90

1H NMR (500 Mz, DMSO-d6) 8.87 (s, br, LH), 8.10 (m, 1H), 8.02 (s,
br, 1H), 7.43 (d, 2H), 7.23 (d, 2H), 7.06 (m, 2H), 6.87 (s, br, 1H), 5.84
(s, br, 1H), 4.15 (d, 4H), 3.74 (m, 1H), 3.23 (m, 1H), 2.07 (s, 3H), 1.25
(m, 8ED), 1.07 (m, 6H).

108 521.40

2.10

1H NMR (500 MHz, DMSO-d6) 8.85 (s, br, 1H), 8.10 (m, 1H), 7.97 (s,
br, 1H), 7.42 (d, 2H), 7.20 (m, 2H), 7.05 (m, 2H), 6.87 (s, br, 1H), 5.83
(s, br, 1H), 4.15 (d, 4H), 3.22 (s, br, 1H), 2.07 (s, 3H), 1.30 - 1.17 (m,
17H).

109 522.40

2.40

1H NMR (500 MHz, DMSO-d6) 9.02 (s, br, 1H), 8.92 (s, br, 1H), 8.11
(d, 1H), 7.45 (d, 2H), 7.29 (d, 2H), 7.05 (s, 2H), 6.87 (s, br, 2H) 4.16 (d,

PH), 3.23 (s, br, 2H), 2.08 (s, 3H), 1.46 (s, 10H), 1.23 (s, br, TH).




WD 2006/ 034116 PCT/ US2005/ 033333 -142 ,LI of the

stock solution was placed in a 96 well plate foll owed
woyomdditison of 3 111 of 2 nM DMSO st ock cont &Cmiusgoos/033333

the test conpound (final conmpound concentration 30

AM . The plate was preincubated for about 10 m nutes

at 37 C and the reaction initiated by addition of 20

gI of ATP (final concentratii®y-300 SM. Rates of

on-were-obtgined —using a-Mlecular Devices
Cfﬂlpiﬁ LeAe| ®hindyvale, CA) over a Rnute read tine
a1l 317620. A5hds _showi ng greater than 50%inhibition

versus st andard \/VEWW(SW&’W%]H OIdFPe"ﬁgé%z % rd D 8.11 G,
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[ 00138} € éblHﬂm sdon!{PbMBQIaefsiﬁ)QV 1HY916[ ] 1H), 7.44 (d, 2H),
Corgpo J@6§3W3r %'IQCf@wl%igf(xﬂMHi) el (s, @birh)i 420 (8.0, BA E@ubdé‘q 2H§ 3.49
JAK ubiPhP% he 283 s dyn, 4mhomvalueh ow7 (REE, 200 1S 3NYET.ED (m, 10H).
carried out [in a kbMasdsbuiRfe HOR &i1H);Ng6 LRI SHERPES; 7.12
(P 7| 437400 | MA4DT T, ZED; GG (IED.2:, 7020 v ARGl 18 (s PED:3.00 196 H);
BSA. [ 0014 Subst?ek(e 3EhAde st Rt - ¥ri=m. 6 { he assay
were M ATP| (200 uWﬁﬁﬁ‘ﬁé 1AT5P H); &idfdd11H 7 @l(}y 2D 7)5221 PH); 7.12

4 1 g@eﬁ : (i, 2H): 3.12 (s,
I'R(é\gssl lﬁﬁn a?beer qd}{[) 1195 Qd&s i]|3 fﬁgxr:lnar haona rég nlata

wéfq;;ﬂ%ﬁol\ Ab d F!fg%” g
y 2H); 6.55

pf Ki'n
poty(a&u)y4Tyr—amd SO-

S0y o[jm Iba“glhsdff% 1ﬁ9@h§ddru}ﬁ% @(&M}é% SOZNRD): B 35 (m,
added) to start thepmenes k,0m; 260465 X6 nutes at room

t enpefat ure|[(25C), pMBe-dsSaBl(d, OH); $8(s,IHP TS (bsYIH)J7.58U, 2H); 7.15
0f1182096503.4 hl Gr0aciEt 1H); @15 (o, (H)EA0-400dh, 43) SB8co AR B AR, 2H);
0.4 nM ATP.| The edi§sSHeEHEenitd: BIS5 (maddh; W (in, ¢8r &72 (m, 3H)
then transferred tBMROSE: G819, 1igh B8x(sf1HpEr78 (si IS8 (d, 2H); 7.15
plit e| B33y | a FPONTIEKI060 15 (MakD S tidm, LHAF4 QOrd- QReBHAThiG, 2260 21D;
1 of scinti .%M&&&%MD

09" Pd 9 45t B BT AR Bl e YR o e

3.18 (s, 3H); 2.02 (s, 3H); 1.76 (m, lH) 1.18 (m, 6H); 0.75 (m, 6H);
DMSO-d6: 9.22 (s, 1H); 8.35 (s, 1H); 7.78 (bs, 2H); 7.65 (d, 2H); 7.32
121 | 57140 | 3.60 |d,2H);7.15 (d, 2H); 6.96 (m, 2H); 6.72 (m, 1H); 4.60-4.00 (m, 4H);
3.22 (m, SH); 2.20 (s, 3H); 2.02 (s, 3H); 1.18 (m, 6H)

DMSO-d6: 9.85 (s, LH); 8.35 (d, 1H); 7.68 (bs, 2H); 7.47 (d, 2H); 6.86
122 | 603.40 | 2.80 {d,2H);6.63 (m, LED; 4.00 (m, 2H); 4.00-3.55 (m, 6H); 3.40 (m, 6H);
2.92 (m, 4H); 1.90 (m, 2H); 1.32 (s, 9H)

DMSO-dé: 9.80 (s, 1H); 8.35 (d, 1H); 7.66 (bs, 2H); 7.42 (d, 2H); 6.83
123 | 50340 | 170 |d,2H); 6.63 (m, 1H); 4.00 (m, 2H); 4.00-3.20 (m, SH); 2.85-2.95 (m,
SH); 1.90 (m, 2H);

IDMSO-d6: 8.88 (s, 1H); 8.38 (d, 1H); 7.72 (bs, 2H); 7.48 (d, 2H); 6.96
124 | 57540 | 2.50 |d,2H);6.62 (m, 1H); 4.06 (q, 2H); 4.03 (m, 2H); 4.00-3.60 (m, 4H);
3.55-3.35 (m, 8H); 2.92 (m, 4H); 1.85 (m, 2H); 1.15 (t, 3H)
DMSO-d6: 8.88 (s, 1H); 8.38 (d, 1H); 7.72 (bs, 2H); 7.48 (d, 2H); 6.96
(d, 2H); 6.62 (m, 1H); 4.00 (m, 2H); 3.96 (t, 2H); 4.00-3.60 (m, 4H);
3.55-3.35 (m, 8H); 2.92 (m, 4H); 1.85 (m, 2H); 1.58 (m, 2H); 0.82 (t,
3H)

DMSO-d6: 9.20 (s, 1H); 8.32 (d, 1F); 7.75 (bs, 2H); 7.52 (d, 2H); 7.15
126 | 48140 | 2.60 |d,2H); 6.60 (d, 1H); 4.10-3.55 (m, 9H); 3.40 (, 2H); 3.12 (s, 3H); 2.00-
1.75 9m, 5H)

DMSO-d6: 9.20 (s, 1H); 8.32 (d, 1H); 7.75 (bs, 2H); 7.52 (d, 2H); 7.15
127 | 495.40 | 2.80 |d,2H); 6.60 (d, 1H); 4.00 (m, 2H); 4.10-3.55 (m, 6H); 3.45 ( 2H); 3.10
(s, 3H); 2.00-1.75 (m, SH); 1.10 (m, 3H)

125 589.40 2.70




[00142] Exanple 26. JAK2 Inhibition Assay [00143] The
assays were as described above in Exanple 25 except

woOhede/034He6 2

enzynme was used, the final poly(GrPaYA4AFy005/033333
concentration was 15 AM and final ATP concentration

was 12 AM [00144] Table 3 depicts JAK2 and JAK3
inhibition data (Ki) for exenplary conpounds.

Corrpound nunbers in Table 3- IS(SFresponds to those

cof FP Jn_d_c ce ruJ'-fJ:r 1 el T . ‘?f rAM
Grapd Bk SI BT ofl 1 ess than 005 m\/ll\ " g
represents a Ki oleW\K@QW PYSQE) P84S, R 110y 8.1 1He 1), 7.53 (d,
i oz catserboenzyme. A PE) £'§ w %ﬁ?ﬁgﬁ?ﬁg 3 (s, br, 45)
-143- | Tabl e|3” Cm )# i % Fa b?ﬁ“ :
po—#JAK2—IAKS—1t v o507 < - .
A B stk 623m0A (kA & Rt 2?1,.03%.5 5 3 5 ﬁ
64 A R123 A A 6 ok Gy Aoh1 ] P S R
A A A A A A BMBOA6A 20%, ARSI W), LA/(bL2iy; 7.33XdAH); 7.16
A160 {Aséo.zikﬂqs A0  |Blorh A0 1R, ANA. 7229, 180)A.00825 AnAHY:B.5A A 2H);
130 AJA 13 ]A A 723. 0 (A3B320810 M 4HBIR &6 A 132 A A
DMSO-d6: 9.20 (s, 1H); ,8.32 (d, 1H); 7.76 (bs, 2H); 7.55 (d, 2H); 7.16
131 | 52340 | 320 |d,2H); 6.60 (m, 1H); 4.00-3.55 (m, 8H); 3.55 (,. 2H); 3.12 (s, 3H);
2.00-1.75 (m, 6H); 0.80 *m, 6H)
DMSO0-d6: 9.20 (s, 1H); 8.32 (d, 1H): 7.76 (bs, 2H); 7.55 (d, 2H); 7.16
132 | 53740 | 340 |d,2H);6.60 (m, 1H); 4.00-3.55 (m, 8H); 3.55 (m, 2H); 3.12 (s, 3H);
2.00-1.75 (m, SH); 0.70 (m, 9H)
DMSO-d6: 9.22 (s, 1H); 8.32 (d, 1H); 7.72 (bs, 2H); 7.58 (d, 2H); 7.25
133 | 55730 | 3.40 [d,2H);7.15 (d, 2H); 6.98 (m, 2H); 6.60 (m, 1H); 4.00-3.55 (m, GH);
3.40 (m, 2ED);: 3.20 (m, 3H); 2.20 (s, 3H); 2.00-1.75 (m, SH)
DMSO0-d6: 9.22 (s, 1H); 8.40 (d, 1H); 7.70 (bs, 2H); 7.62 (d, 2H); 7.30
134 | 54330 | 320 |(m, 4H);7.18 (m, LH): 7.10 (m, 2H); 6.60 (m, 1H); 4.00-3.55 (m, 6H);
3.40 (m, 2H); 3.28 (m, 3H); 2.00-1.75 (m, 5H)
DMSO0-d6: 9.22 (s, 1H); 8.34 (d, 1H); 7.70 (bs, 2H); 7.62 (d, 2H); 7.20
135 | 57330 | 320 |m, 2E); 7.00 (m, 2H); 6.90 (m, 2H); 6.62 (m, 1H); 4.00-3.55 (m, 9H);
3.40 (m, 2H); 3.25 (m, 3H); 2.00-1.75 (m, 5H)
DMSO-d6: 9.02 (bs, L1H); 8.92 (s, 1H); 8.40 (d, 1H); 7.62 (bs, 2H); 7.40
136 | 53430 | 3.10 [d,2H);7.30 (d, 2H); 6.62 (m, 1H); 4.10-3.55 (m, 8H); 3.40 (m, 2H);
1.86 (m, 2H); 1.40 (s, 9H)
IDMSO-d6: 9.32 (s, 1H); 8.95 (s, 1H); 8.32 (d, 1H); 7.75 (bs, 2H); 7.42
137 | 50640 | 2.70 |d,2H);7.25 (d, 2H); 6.65 (m, LH); 4.05 (q, 2H); 4.00 (m, 2H); 4.00-
3.40 (m, 8H): 1.85 (m, 2H):; 1.15 (t, 3H)
DMSO-d6: 9.88 (bs, 1H); 9.03 (s, LH); 8.35 (d, 1H); 7.75 (bs, 2H); 7.50
138 | 56840 | 330 |d,2H);7.32 (d, 2H); 7.18 (d, 2H); 7.02 (d, 2H); 6.62 (m, 1H); 3.98 (m,
2H); 4.00-3.30 (m, 8H); 2.29 (s, 3H); 1.88 (m, 2H);
1H NMR (500 MHz, CD30D) 8.04 (d, 1H), 7.65 (s, br, 2H), 7.37 (m,
139 | 57720 | 231 W4H), 4.13 - 3.98 (m, 4H), 3.82 (s, br, 4H), 3.61 - 3.32 (m, 5H), 2.65 (s,
8H), 2.20 (s, 3H), 1.70 (m, 2H), 1.38 (s, br, 4H), 0.98 (t, 3H).
1H NMR (500 MHz, CD30D) 7.99 (m, 1H), 7.64 (m, 2H), 7.41 - 7.22
140 | 58820 | 2.10 |, 4H), 4.08 (¢, 2H), 4.04 - 3.71 (m, 12H), 3.66 (m, 2H), 3.43 (s, br,
3H), 2.65 (s, 4H), 2.03 (s, br, 2H), 1.69 (m, 2H), 0.98 (t, 3H).
IDMSO-d6: 8.95 (m, 1H); 8.05 (m, 1H); 7.50 (m, 2H); 7.05 (m, 1H);
141 | 57430 | 2.80 6.90 (m, 5H); 4.00 (m, 4H); 4.00-3.50 (m, 4H); 3.00 (m, 4H); 1.85 (m,
bH) 1.22 (1, 3H)
TH NMR (500 MHz, DMSO-d6) 9.11 (s, br, 1H), 8.11 (d, 1H), 7.53 (4,
| 60530 | 200 PED 7:17-696 (m, 6H), 4.14 (4 2H), 3.75 (5, 2H), 3.61 (s, br, SH),
: Y B.31(d, 2H), 3.17 (s, br, 4H), 2.08 (s, 3H), 1.24 (s, br, 6H), 0.93 (s, 10
H).
TH NMR (500 MHz, DMSO-d6) 8.99 (s, br, 1H), 8.11 (d, 1),
143 | 57730 | 222 17.50(d, 2H),7.13 - 6.84 (m, 6H), 4.80 (m, 1H), 4.14 (d, 2H), 3.54 (s, br,
SH), 3.25 (d, br, 2H), 3.00 (s, br, 4H), 2.08 (s, 3H), 1.20 (m, 13H).
DMSO-d6: 9.02 (bs, 1H); 8.08 (d, 1H): 7.52 (d, 2H); 7.15 (m, 1H); 6.98
144 | 58540 | 220 |(m, 5H) 4.05 (g, 2H); 3.85 (m, 4H); 3.55 (m, 6H); 3.35 (m, 2H); 3.12
(m, 4H); 2.88 (s, 3H); 1.90 (m, 2H); 1.15 (t, 3H)
145 | 599.40 | 2.30
146 | 61350 | 2.10




15 AA74 AA133 AA 16 AA75 AA134 AA 17 AA
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wWh2006A3M1620 A A 79 A A138 A A 21 A A 80 A ArtBaS2004033333
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88 A Al1l47 BB 30
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B 32 A-A=9% 156 B-B—33-A-A92 A A 151 B B
CiiPa? ECIMS T RS 35 A A o4 A ANNMRR R 35 A A
95,A A 612§_§% B 1 30 37, égé gg},g@( 5;%6%6 ? u%é’ ;Aé T, 2887 gBO-B 90 (é];i)aﬂ),
156 B|B ARo8 R & )1%5 g)i&(ﬁ“%%
EMSO -d6: 8.95 (bs, 1H); 8.06 (d, 1H); 7.48 (m, 2H); 7. 10 6 90 (m, 6H);
148 565.40 | 2.30 [4.06 (q, 2H); 3.80 (m, 4H); 3.60 (m, 2H); 3.55 (s, 3H); 3.50 (m, 4H);
3.35 (m, 2H); 3.00 (m, 4H); 1.80 (m, 2H); 1.16 (t, 3H)
149 579.40 2.40
8.95 (bs, 1H); 8.02 (d, 1H); 7.42 (m, 2H); 7.10-6.90 (m, 6h); 4.05 (q.
150 593.50 220 2ZH); 3.80-3.40 (m, 14H); 3.00 (m, 4H); 1.85 (m, 2H); 1.35 (m, 2H); 1.20
(m, 3H); 0.75 (m, 3H)
8.95 (bs, 1H); 8.02 (d, 1H); 7.42 (m, 2H); 7.10-6.90 (m, 6h); 4.62 (m,
151 593.50 | 2.30 (1H); 4.02 (q, 2H); 3.80 (m, 4H); 3.60-3.40 (m, SH); 3.02 (m, 4H); 1.80
(m, 2HD); 1.20 (t, 3H); 1.02 (m, 6H)
152 585.30 2.00
153 599.30 2.10
IDMS)-d6: 8.96 (bs, 1H); 8.03 (d, 1H); 7.42 (d, 2H); 7.20-6.80 (m, 6H);
154 613.30 2.30 13.80-3.60 (m, SH); 3.40 (m, 2H); 3.35 (m, 4H); 3.10 (m, 6H); 1.85 (m,
2H); 1.45 (m, 2H); 1.22 (m, 3H); 0.80 (m, 3H)
DMS)-d6: 8.96 (bs, 1H); 8.03 (d, 1H); 7.42 (d, 2H); 7.20-6.80 (m, 6H);
155 613.30 2.30 ©4.60 (m, 1H); 3.90-3.10 (m, 6H); 3.32 (m, 6H); 3.12 (m, 6H); 1.80 (m,
2H); 1.22 (m, 3H); 1.06 (m, 6H)
1H NMR (500 MHz, CD30D) 7.98 (m, 1H), 7.69 (s, br, 2H), 7.51 - 7.33
156 579.20 170 (m, 3H), 7.28 (s, br, 1H), 4.94 (m, 1H), 3.97 -3.78 (m, 10H), 3.63 (s, br,
3H), 3.60 - 3.42 (m, 6H), 1.96 (s, br, 2H), 1.30 (d, 6H).
1H NMR (500 MHz, CD30D) 7.99 (m, 1H), 7.69 (s, br, 2H), 7.51 - 7.34
157 593.20 1.80 m, 3H), 7.28 (s, br, 1H), 4.93 (m, 1H), 4.11 - 3.98 (m, 2H), 3.98 - 3.77
’ ’ (m, 10 H), 3.63 - 3.37 (m, 6H), 1.97 (s, br, 2H), 1.28 (d, 6H), 1.15 (m,
RH).
1H NMR (500 MHz, DMSO-d6) 9.04 (s, br, 1H), 8.07 (d, 1H), 7.50 (d,
158 57920 170 2H), 7.18 - 6.96 (m, 6H), 3.99 (t, 2H), 3.87 - 3.76 (m, 4H), 3.65 (m, 2H),
) ’ 3.60 - 3.49 (m, 8H), 3.41 (s, br, 2H), 3.08 (s,br, 3H), 1.85 (m, 2H), 1.59
(m, 2H), 0.91 (t, 3H).
1H NMR (500 MHz, DMSO-d6) 9.01 (s, br, 1H), 8.06 (d, 1H), 7.49 (d,
159 593.20 1.80 2H), 7.16 - 6.92 (m, 6H), 3.99 (t, 2H), 3.87 - 3.77 (m, 4H), 3.65 (s,
’ : br,2H), 3.54(s, br, 5H), 3.41 (s, br, 2H), 3.06 (s, br, 4H), 1.84 (s, br, 2H),
1.59 (m, 2H), 1.07 (m, 4H), 0.91 (t, 3H).
160 607.20 1.90
161 607.20 1.90
1H NMR (500 MHz, DMSO-d6) 9.03 (s, br, 1H), 8.08 (d, 1H), 7.50 (d,
162 599.20 1.70 H), 7.20 - 6.89 (m, 6H), 4.00 (t, 2H), 3.92 - 3.80 (m, 4H), 3.55 (m, SH),
3.09 (s, br, 4H), 2.90 (s, 3H), 1.92 (m, 2H), 1.60 (m, 2H), 0.90 (1, 3H).
163 613.20 1.70
164 627.20 1.90
165 627.20 1.80
DMSO-d6: 9.60 (bs, 1H); 8.95 (bs, 1H); 8.40 (s, 1H); 7.50 (d, 2H); 6.92
166 54830 .00 (d, 2H); 6.72 (s, 1H); 4.10-3.90 (m, 6H); 3.75 (m, 3H); 3.50 (m, 4H);
’ ' 3.00 (m, 4H); 2.82 (d, 3h); 2.38 (m, 2H); 2.15 (m, 1H); 1.88 (m, 2H);
1.15 (t, 3h)
IDMSO-d6: 8.99 (bs, 1H); 8.32 (bs, 1H); 7.75 (bs,2H); 7.50 (m, 2H); ;
167 439.30 2.10  [7.05 (m, 2H); 6.60 (m, 1H); 4.06 (9, 2H); 3.55 (m, 4H); 3.10 (m, 4H);
2.80 (s, 3H); 1.22 (t, 3H) °
1H NMR (500MHz, CD30D) 7.98 (d, 1H), 7.64 (d, 2H), 7.40 - 7.27 (m,
168 599.10 1.60 (4H), 4.99 (m, 1H), 3.97 (s, br, 3H), 3.79 (s, br, 3H), 3.70 (t, 2H), 3.53 -
: : 3.37 (m, 6H), 2.99 (s, 1H), 2.92 (s, 2H), 2.86 (s, 1H), 2.82 (s, 1H), 2.35
(t, 1H), 2.04 (m, 2H), 1.28 (m, 5H).
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-144 Cmd # JAK2 JAK3 Cm d #4DAK2 JAK3 Cm pd # JAK2
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DMSO-d6: 9.30 (bs, 1H); 9.02 (m, 1H); 8.03 (m, 1H); 7.42 (d, 2H); 7.28]
172 | 493.90 | 3.03 [d,2H);7.10-6.90 (m, 3H); 3.98 (t, 2H); 3.90-3.60 (m, 6H); 3.50-3.40
(m, 2HD; 1.95 (m, 35); 1.85 (m, 2H); 1.60 (m, 2H); 0.90 (t, 3H)
DMSO-d6: 9.30 (bs, 1H); 9.02 (m, 1H); 8.03 (m, 1H); 7.42 (d, 2H); 7.28
173 | 49390 | 297 |d,2H);7.10-6.90 (m, 3H); 4.82 (m, LH); 3.90-3.60 (m, 6H); 3.50-3.40
(m, 2H); 1.95 (m, 3H); 1.85 (m, 2H); 1.22 (d, 6H)

DMSO-d6: 9.30 (bs, LH); 9.02 (m, 1H); 8.03 (m, 1H); 7.42 (d, 2H); 7.28
(d, 2H); 7.10-6.90 (m, 3H); 4.02 (t, 2H); 3.90-3.60 (m, 6H); 3.50-3.40
(m, 2H); 1.95 (m, 3H); 1.85 (m, 2H); 1.60 (m, 2h0; 1.36 9m, 2H); 0.90
(t, 3H)

DMSO-d6: 9.30 (bs, 1H); 9.02 (m, 1H); 8.03 (m, 1H); 7.42 (d, 2H); 7.28
175 | 50790 | 338 |d,2H);7.10-6.90 (m, 3H); 3.90-3.60 (m, 6H); 3.80 (d, 2H); 3.50-3.40
(m, 2H); 1.95 (m, 3H); 1.85 (m, 3H); 0.89 (d, 6H)

DMSO-d6: 9.30 (bs, LH); 9.02 (m, 1H); 8.03 (m, 1H); 7.42 (d, 2H); 7.28
176 | 522.00 | 3.70 {(d,2H); 7.10-6.90 (m, 3H); 4.00-3.30 (m, 10H); 1.95-1.85 (m, SH); 0.88
(s, 9H)

174 507.90 3.40

[00129] Example 22. Inhibition of FL.T-3:
[00130] Compounds were screened for their ability to inhibit FLT-3 activity using a

radiometric filter-binding assay. This assay monitors the 3p incorporation into a
substrate poly(Glu, Tyr) 4:1 (pE4Y). Reactions were carried out in a solution containing
100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1 mM DTT, 0.01% BSA and
2.5% DMSO. Final substrate concentrations in the assay were 90 uM ATP and
0.5mg/mL pE4Y (both from Sigma Chemicals, St Louis, MO). The final concentration
of compounds is generally between 0.01 and 5 pM. Typically, a 12-point titration was
conducted by preparing serial dilutions from 10 mM DMSO stock of test compound.
Reactions were carried out at room temperature. Solution 1 contains 100 mM HEPES
(pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1 mg/m! pE4Y and 180 uM ATP(containing 0.3
uCi of [y~33P]ATP for each reaction). Solution 2 contains 100 mM HEPES (pH 7.5), 10
mM MgCl,, 25 mM NaCl, 2 mM DTT, 0.02% BSA and 3 nM FLT-3. The assay was
run on a 96 well plate by mixing 50 L each of Solution 1 and 2.5 mL of the test
compounds. The reaction was initiated with Solution 2. After incubation for 20 minutes

at room temperature, the reaction was stopped with 50 pL of 20% TCA containing



speci fic enbodi nents that have been represented by way
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RY ~=NHN O RX (I) or a pharmaceutically

acceptable salt thereof, wherein: A sNorCRI; R is H,

hal ogen or a C1 6 alkyl; RX is selected fromr r ~ _

NNN(o c~OHH3 11 W EAMT i NNRNRNyOR—NO

R R-NR O-~-R O-OR" O-NR R Ry

OgNg]l\é@f & B r‘%]lerf\Fhﬂ reaction volume was then transferred to a filter plate and

washed with 5% TCA by a Harvester9600 from TOMTEC (Hamden, CT). The amount
of *p incorporation into pE4y was analyzed by a Packard TopCount Microplate
Scintillation Counter (Meriden, CT). The data was fitted using Prism software to get an
ICs50 or K.

[00131] Many compounds of the invention, including compounds in Table 1,
inhibited FLT-3.

[00132] Example 23: Inhibition of AUR-2:

[00133] Compounds are screened in the following manner for their ability to inhibit

Aurora-2 using a standard coupled enzyme assay (Fox et al (1998) Protein Sci 1, 2249).
To an assay stock buffer solution containing 0.1IM HEPES 7.5, 10 mM MgCl,, 1 mM
DTT, 25 mM NaCl, 2.5 mM phosphoenolpyruvate, 300 mM NADH, 30 mg/ml pyruvate
kinasé, 10 mg/ml lactate dehydrogenase, 40 mM ATP, and 800 uM peptide (LRRASLG,
American Peptide, Sunnyvale, CA) is added a DMSO solution of a compound of the
present invention to a final concentration of 30 uM. The resulting mixture is incubated
at 30 °C for 10 min. The reaction was initiated by the addition of 10 uL of Aurora-2
stock solution to give a final concentration of 70 nM in the assay. The rates of reaction
are obtained by monitoring absorbance at 340 nm over a 5 minute read time at 30 °C
using a BioRad Ultramark plate reader (Hercules, CA). The K values are determined
from the rate data as a function of inhibitor concentration.

[00134] Many compounds of the invention, including compounds in Table 1, inhibited
AUR-2 with a K; of less than 50 nM.

[00135] Example 24: Inhibition of KDR

[00136] Compounds were screened for their ability to inhibit KDR using a standard
coupled enzyme assay (Fox et al., Protein Sci., (1998) 7, 2249). Assays were carried out
in a mixture of 200 mM HEPES 7.5, 10 mM MgCl2, 25 mM NaCl, 1 mM DTT and
1.5% DMSO. Final substrate concentrations in the assay were 300uM ATP (Sigma
Chemicals) and 10 uM poly E4Y (Sigma). Assays were carried out at 37 °C and 30 nM
KDR. Final concentrations of the components of the coupled enzyme system were 2.5
mM phosphoenolpyruvate, 200 uM NADH, 30 ug/ML pyruvate kinase and 10 pg/ml
lactate dehydrogenase. An assay stock buffer solution was prepared containing all of the

reagents listed above, with the exception of ATP and the test compound of interest. 177
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shown below. Reactions were carried out in a kinase buffer containing 100 mM HEPES
(pH 7.4), 1 mM DTT, 10 mM MgCl,, 25 mM NaCl], and 0.01% BSA.

[00140] Substrate concentrations in the assay were 5 uM ATP (200 uCi/pmole ATP)
and 1 pM poly(Glu)sTyr. Reactions were carried out at 25°C and 1 nM JAK3.

[00141] To each well of a 96 well polycarbonate plate was added 1.5 pl of a candidate
JAK3 inhibitor along with 50 pl of kinase buffer containing 2 uM poly(Glu)4Tyr and 10
pM ATP. This was then mixed and 50ul of kinase buffer containing 2 nM JAK3 enzyme
was added to start the reaction. After 20 minutes at room temperature (25°C), the
reaction was stopped with 50ul of 20% trichloroacetic acid (TCA) that also contained 0.4
mM ATP. The entire contents of each well were then transferred to a 96 well glass fiber
filter plate using a TomTek Cell Harvester. After washing, 60 pul of scintillation fluid was
added and *’P incorporation detected on a Perkin Elmer TopCount.

[00142] Example 26. JAK? Inhibition Assay

[00143] The assays were as described above in Example 25 except that JAK-2
enzyme was used, the final poly(Glu)sTyr concentration was 15 pM, and final ATP
concentration was 12 pM.

[00144] Table 3 depicts JAK2 and JAK3 inhibition data (Ki) for exemplary
compounds. Compound numbers in Table 3 corresponds to those compounds depicted in
Table 1. In Table 3, "A" represents a Ki of less than 0.05 uM and "B" represents a Ki of
between 0.05 and 0.5 uM for the indicated enzyme.
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substituted with up to one occurrence of J, wherein

each J is independently selected from hal ogen, -CF3,
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selected from nitrogen, oxygen, or sulfur, each ring being optionally and independently
substituted with up to three occurrences of J;

each occurrence of J is independently selected from halogen; -R°; -OR®; -SR®;
1,2-methylenedioxy; 1,2-ethylenedioxy; phenyl (Ph) optionally substituted with R®; -
O(Ph) optionally substituted with R® -(CHy)1.2(Ph) optionally substituted with R®; -
CH=CH(Ph) optionally substituted with R% -NO,; -CN; -N(R°),; -NR°C(O)R?®; -
- NR°C(S)R®; -NR°C(O)N(R®)z; -NR°C(S)N(R)2; -NR°CO2R?; -NR°NR°C(O)R°;
-NR°NR°C(O)N(R®),; -NR°NR°CO;R?; -C(O)C(O)R®; -C(O)C(O)OR®,
-C(O)C(O)N(R®),, -C(O)CH;C(O)R®; -CO,R®; -C(O)R®; -C(S)R®; -C(S)OR®, -
C(O)N(R®)2; ~C(S)N(R)2; -C(=NH)-N(R°)2, -OC(O)N(R®)2; -OC(O)R®; -C(O)N(OR®)
R°; -C(NOR°) R?; -S(0)2R°; -S(0)3R?; -SO2N(R®)z; -S(O)R?; -NR°SON(R)z;
-NR°SO5R?; -N(OR*)R®; -C(=NH)-N(R°)2; C(=NOR°)R?; (CH2)oo2NHC(O)R?; -P(0)
2R®; -PO(R®)z; ~OPO(R®),; or -P(O)(H)(OR®);
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heteroaryl ring or a 3-8-membered cycloalkyl ring having 0-3 heteroatoms independently
selected from nitrogen, oxygen, or sulfur;

wherein a substituent for an aliphatic group of R° is optionally substituted
heteroaryl, optionally substituted, heterocyclic, NH;, NH(C;.¢ aliphatic), N(Cy.¢
aliphatic),, halogen, Cy g aliphatic, OH, O(Cy.¢ aliphatic), NO,, CN, CO,H, CO»(Ci.6
aliphatic), O(halo C,.¢ aliphatic), or halo(Cy.¢ aliphatic), wherein each of these C;6
aliphatic groups of R° is unsubstituted; 4

wherein a substituent for a phenyl, heteroaryl or heterocyclic group of R°is Cy¢
aliphatic, NH,, NH(C).4 aliphatic), N(Cy.¢ aliphatic),, halogen, C1.s aliphatic, OH, O(Ci.¢
aliphatic), NO,, CN, CO,H, CO,(C1.¢ aliphatic), O(halo Cy¢ aliphatic), or halo(Cy¢
aliphatic), wherein each of these C.¢ aliphatic groﬁps of R° is unsubstituted;

~each occurrence of J' is independently selected from =0, =S, =NNHR*,
=NN(R")z, =NNHC(O)R", =NNHCO,(alkyl), =NNHSO,(alkyl), or =NR", where each R"
is independently selected from hydrogen or an optionally substituted Cy.¢ aliphatic;
wherein an aliphatic group of R’ is optionally substituted with NH,, NH(C,.4 aliphatic),
N(C}.4 aliphatic),, halogen, Cy.4 aliphatic, OH, O(C.4 aliphatic), NO,, CN, CO.H,
CO,(C14 aliphatic), O(halo C1.4 aliphatic), or halo(C;.4 aliphatic), wherein each of the C;.
saliphatic groups of R” is unsubstituted.

2. The compound according to claim 1, wherein R* is selected from
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3. The compound according to claim 1, wherein RYis
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4. The compound according to any one of claims 1-3, wherein A is N.
5. The compound according to any one of claims 1-3, wherein A is CH.
6. The compound according to any one of claims 1-3, wherein R’ is a Cy.¢

aliphatic, phenyl or a 5-8 membered heteroaryl group, wherein R’ is optionally
substituted with up to one occurrence of J.

7. The compound according to claim 6, wherein R’ is a Cy.¢ aliphatic group
or phenyl, wherein R’ is optionally substituted with up to one occurrence of J, wherein J
is -COOR?®, -OR®, R°® or -CF3, and wherein R° is a Cy_; aliphatic group.

8. The compound according to claim 7, wherein R’ is methyl, ethyl, propyl,
isopropyl, -CHy-isopropyl, butyl, t-butyl, -CHy-t-butyl or cyclohexyl, wherein R’ is
optionally substituted with ~COOR®, -OR® or R®.

0. The compound according to any one of claims 1-3, wherein R is
hydrogen or methyl.

10.  The compound according to any one of claims 1-3, wherein each R” is
independently selected from a C,.¢ aliphatic group, phenyl or a 5-8 membered
heterocycle group, wherein each R” is optionally and independently substituted with up
to one occurrence of J.

11.  The compound according to claim 10, wherein each R” is independently
selected from a C.¢ aliphatic group or phenyl, wherein each R” is optionally and
substituted with up to one occurrence of J, wherein each J is independently selected from
halogen, -CF;, -CN, -COOR®, -COR° or -OR®, wherein each R® is a C;.3 aliphatic group.

12.  The compound according to claim 11, wherein each R” is methyl, ethyl,
propyl, isopropyl, -CH;-isopropyl, butyl, t-butyl or -CHa-t-butyl, wherein each R” is
optionally substituted with -CN, -COOR® or -OR°.

13. A compound selected from one of the compounds in Table 1.

14. A composition comprising the compound according to any one of claims

1-13 and a pharmaceutically acceptable carrier, adjuvant, or vehicle.
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15.  The composition according to claim 14, further comprising an additional
therapeutic agent selected from a chemotherapeutic or anti-proliferative agent, an anti-
inflammatory agent, an immunomodulatory or immunosuppressive agent, a neurotrophic
factor, an agent for treating cardiovascular disease, an agent for treating diabetes, or an

agent for treating immunodeficiency disorders.

16. The composition according to claim 15, wherein said therapeutic agent is

an immunomodulatory or immunosuppressive agent.

17. A method of inhibiting JAK2 or JAK3 kinase activity in a biological
sample, comprising contacting said biological sample with the compound according to

any one of claims 1-13 or a composition thereof.

18. A method of treating or lessening the severity of a disease of condition
selected from an allergy, asthma, an autoimmune disease, transﬁlant rejection, (AML,
Lou Gehrig’s disease), multiple sclerosis (MS), a solid malignahcy, a hematologic
malignancy or a myeloproliferative disorder in a patient, comprising administering to

said patient a compound according to any one of claims 1-13 or a composition thereof.

19.  The method of claim 18, comprising the additional step of administering
to said patient an additional therapeutic agent selected from a chemotherapeutic or anti-
proliferative agent, an anti-inflammatory agent, an immunomodulatory or
immunosuppressive agent or a neurotrophic factor, wherein said additional therapeutic

agent is appropriate for the disease being treated.

20.  The method according to claim 18, wherein the disease or disorder is
allergic or type I hypersensitivity reactions, asthma, amyotrophic lateral sclerosis (AML,
Lou Gehrig’s disease), multiple sclerosis (MS), transplant rejection, graft versus host
disease, rheumatoid arthritis, leukemia, lymphoma, polycythemia vera, essential
thrombocythemia, chronic idiopathic myelofibrosis, myeloid metaplasia with
myelofibrosis, chronic myeloid leukemia, chronic myelomonocytic leukemia, chronic

eosinophilic leukemia, hypereosinophilic syndrome or systematic mast cell disease.



