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USEFUL AS KI NASE | NHI Bl TORS TECHNI CAL FI ELD OF THE
WORMENFE2ON [ 0001] The present invention rel at eBCTWS2006/043096

conmpounds useful as inhibitors of kinases. The

invention also relates to pharnmaceutically acceptable

conpositions conprising the conpounds of the

jnvention, nmethods of using the conpounds and
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and processes tor prepartt ND
OF THE | NVENTI ON [0002] The search for new therapeutic
agents has been greatly aided in recent years by a
better understanding of the structure of enzynes and
ot her bi onol ecul es associated with target diseases.
One inportant class of enzynes that has been the
subj ect of extensive study is protein kinases. [0003]
Protein kinases constitute a large famly of
structurally related enzynes that are responsible for
the control of a variety of signal transduction
processes within the cell. Protein kinases are
t hought to have evolved froma common ancestral gene
due to the conservation of their structure and
catal ytic function. Al npost all kinases contain a
simlar 250- 30CrENary aEigpadrl yHieC rdwmaiTroN he

be cat orized |Eto famTies by the
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In general, protein kinases nedi ate intracell ul ar

COMRIHEAPNY B ERPeLERRG e R RGFOLS aféPerdersm gnd

prodéd£9sfde prepRRashatR mbRi@iLi N acceptor that is
involved in a signaling pathway. These
phosphoryl ati on events act as nol ecul ar on/off

swi tches that cpAcrRegvudbe ol Tigduhahenthen target
(ghotein bi ol ogi cal function. [0005] These
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stinmuli such stinmuli_ include
strqﬁﬁﬁqgwm%n?ggygﬁg eR&rickdier biomolecules associated with
target diseases. One important class of enzymes that has been

the subject of extensive study is protein kinases.

[0003] Protein kinases constitute a large family of
structurally related enzymes that are responsible for the
control of a variety of signal transduction processes within
the cell. Protein kinases are thought to have evolved from a
common ancestral gene due to the conservation of their
structure and catalytic function. Almost all kinases contain
a similar 250-300 amino acid catalytic domain. The kinases
may be categorized into families by the substrates they
phosphorylate (e.g., protein-tyrosine, protein-

serine/threonine, lipids, etec.). Sequence motifs have been



stress signals (e.g., osnotic shock, heat shock,
ultraviolet radiation, bacterial endotoxin, and
weolR202)osexyt oki nes (e.g., interleukin-1 (IL-1)PanasS2006/043096
tunmor necrosis factor a (TNF-a)), and growth factors
(e.g., granul ocyte macrophage-col ony- stinulating
factor (GWCSF), and fibroblast growh factor (FGF)).
An extracel lular stimulus may affect one or nore
ides€l FUbAr theePgRses-anahAt &Lt Gohd G5 ouL by WiFOL3LIQN,
differentiation, secretion of "hornones, activation o
fam}}u@cription factors, nuscle contraction, glucose
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intdmr@etin-{ 0007} 1ThandurmPprdetasi ar eaacbantl Y 10fF-a) ), and

t{ﬁef relateg serine/threoni ne kinases éterned

IEOVRY? of A= AOTE B Gnd - + AT AP dRSTIPRRIFFOLony -

stinuDgt £5§i PActBroyg-ider)ni toid of hasel 8& Cgkbwtdy e tor
ecificallﬁﬁAurgﬁa-AIpla,s a crucial role in

(FGITeht r dSBne* hMRRGRAL NI arft BYrey 44362 £ £ BFFaPPEn Ot more

celldlear MéOpbhRsspi pelatad daiddilul o588t 8IahigRatfion,

. .chronpbsones. Aurora-B is a _chronbsomal passenger
dlf%%?fé?ha*fh%?r pPEFE R 1% ff AOTHIRESF n ?%EEVQFFLFP@ Ofe
trargd ¢ NN 0f 2 6BE2BDS eRRE 1N ddie rd @t BoRhageubbake melth®olism,
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cycrora-A, -B or -C has been observed in a range of

hgpan cancers including col orectal, ovarian,
[0006] Many diseases are associated with abnormal cellular

inase

responses triggered by protein kinase-mediated events. These
diseases include autoimmune diseases, inflammatory diseases,
bone diseases, metabolic diseases, neurological and
neurodegenerative diseases, cancer, cardiovascular diseases,
allergies and asthma, Alzheimer's disease, and hormone-related
diseases. Accordingly, there has been a substantial effort in
medicinal chemistry to find protein kinase inhibitors that are
effective as therapeutic agents. However, considering the
lack of currently available treatment options for the majority

of the conditions associated with protein kinases, there is



gastric and invasive duct adenocarcinomas. [0009] A
nunber of studi es have now denonstrated that

wdepl7@séxan or i nhibition of Aurora-A or -B in RAWAIS2006/043096
cancer cell lines by siRNA, dom nant negative
anti bodies or neutralizing antibodies disrupts
progression through mtosis with accunul ati on of
cells with 4N DNA, and in sone cases this is followed
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S ons thereof are useful for inhibitin
oo fET P B <RI o8 SrteToaRd 6B Gihvos S kR observed
in a nchugke ofehtinag Oancbelt%\/en‘tdlngi:aig/af&%:yeﬁﬁad!,S_@@&Qﬁan,
di sorde s, or condi t.ions, .including, but not limted

9IRS o ﬁ%ﬁﬁ%lgﬁsgg§gsadﬁﬂﬁﬁ Y di seases, bone

[oomb]seasemmhmi aoldtoudi seaBese nbUERHGIsEHa Al that
neur ode enerﬁé#ve dlse ses, cancer, cardi ovascul ar
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antibodies disrupts progression through mitosis with
accumulation of cells with 4N DNA, and in some cases this is
followed by endoreduplication and cell death.

[0010] Protein kinases are attractive and proven targets for
new therapeutic agents to treat a range of human diseases,
with examples of kinase inhibitors including Gleevec® and
Tarceva®. The Aurora kinases are especially attractive targets
due to their association with numerous human cancers and the
roles they play in the proliferation of these cancer cells.
Therefore, fhere is a need for compounds that inhibit protein
kinases.

SUMMARY OF THE INVENTION

[0011] This invention provides compounds and pharmaceutically
acceptable compositions thereof that are useful as inhibitors
of protein kinases. These compounds are represented by

formula I:



study of kinases in biological and pathol ogi ca

phenonena; the study of intracellular signa
wonrentgddexet i on pat hways nedi ated by such ki naseeT/uazme6/043096

the conparative eval uati on of new kinase inhibitors.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0013] The

present invention provides a conpound of fornula I

H HNRx 1 \NRL RY NQI or a pharmaceutical ly

acceptabl e salt thereof, mhere' Ht is thiazole or
pyrazol e, wherein each H is .0 ally and
i ndependently substituted and R2'; Qis -0-,

-NR -, -5-, or -C(R)2-; is T"'-R3 or L-Z-R3; - 4
WO 2007/ 056221 PCT/ US2 96 R is T2-RLO or
L-Z-RIO R1 is T3 - (Ring ) ; ng Dis a 5-7 nenbered
monocyclic ring or 8-10, eJed Rﬁcycllc ring

sel ected froman aryl BF he eroé?yl ring, said
heteroaryl ring having 1-4 rigng heteroat-ons sel ected
from nitroge en or sul fur, wherein each

or %M?W%ﬁ%‘bgkc??ﬁé ESPRERYIE RS FheredtlepshaBAtny R, RS,

RY, QUbshidt urethhy HXednES nhekei¥-Z-R5, and each
substitutable ring nltrogen of Rng Dis

[0012]4e PERGENCFRIABET tFRLPRFrIRGSUEAER LY RECCREabRse

compdfl tions tRELEERUBRE! ¥ise rGl %ol dhiWleReng R AaBesl §n
absent; Zis a Cl 4 alkylidene chain or is absent; L

v1trog, JAm v;w:o, ag@} EXgUpVo.._ _ ﬁ(\.ﬁé‘, pEes 1M%}reatlng or

prevéﬂﬁ%ﬁ ac §§¥1et§CBfadlgéggkgowdligfﬁgégC&£}cond1tlons
-NR6CO\I(R6)-, -N(R6) SO2N( R6) -, - N(R6) N(R6) -,

inclugigdy REYE, NoBCL BPRERS) £O.- @YtRE)mmEIne  dLSemBFs 2S- |

1nfId%di%ar§5§isea§ééRﬁbogéoémseé;éé%”méﬁg%%i{5@&15eas g,
(R6) 2N (R6) -C[R) 2N(R6) -, -c(R6) 2N (R6) C

nequ%oqpcal(9@@5?eummdgggperatyx EpgIEyes . GCRESY: 2N

cardiR)a Nl o> diseases, allergies and asthma, Alzheimer's

disease, and hormone-related diseases. Other uses include the
study of kinases in biological and pathological phenomena; the
study of intracellular signal transduction pathways mediated
by such kinases; and the comparative evaluation of new kinase
inhibitors.

DETAILED DESCRIPTION OF THE INVENTION

[0013] The present invention provides a compound of formula I:

PO,

N
AR

I

RX

or a pharmaceutically acceptable salt thereof, wherein:

Ht is thiazole or pyrazole, wherein each Ht is optionally
and independently substituted with R? and R?';

Q is -O-, -NR’'-, -8-, or -C(R’),-;

R* is T'-R® or L-Z-R?;



-C (R6) 2N (R6) S2N (R6) - , or -C (R6) 2N (R6) CON

(R6) - ; R2 and R2' are independently -R, -T-WR6, or
weapormseR2 and R2' are taken together with theCcr/us2006/043096

intervening atons to forma fused, 5-8 nenbered,

unsaturated or partially unsaturated, ring having 0-3

ring heteroatons selected fromnitrogen, oxygen, or

sul fur, wherein each substitutable ring carbon of

Sag¥d JfSUSl@derP ngrfargedrdy R2 and R2' is independently
su stituted by halo, oxo, -CN, -NO2, -R7, or -V-R6,
dec T @331 tRrabl e ring nitrogen of said ring

O 1R §Y152aa§d7%m5&é&q&ﬁ%@f@1i¥ §HE§t 'o&utsg(j\,ob%embered

R4 each R3 and R5 is independent
bicyqd i) RIng. @@éﬁctegoé@:@m GOCHROOR, . NGBt erGNryISEOE, said

hetex%o@}%B r1§ (R7) 4)12 (I%?Z %]éo‘%gﬁ phg%?x.e)cted from

nitr W NPJFM yen oC=RNIRAH2, Wi 1OR ¢ eadl RspBEN(RT2ble ring

coos TSN T, Mpistinen AN S 00T

V-Z-@®°,6 aald exth csgpstprubabie] Giagy niuromen achekengapylis
1nd%%£}9d&?ai Sgbgglrl Q%@ttlygs ,0r a heterocyclyl ring

I'ng SRS héter oaryl or
heet@cclmc'ycl ‘yT, rThg Taviangl 14 iki Hgdegieidaiong aetact ed

0 [ n..0Xygen  or sulfur, the aliphatic group
alk}f d&ng 8Il?{‘ggrgl %E BL)G% ng O[ﬂl ‘onal | y substituted by R9;

ea&l’uﬁ4al €12 Rl ky CORZEne- 6&31(’10@&1 d.rmld}:ysérutbst ituted

CL 6. hat - 2, SO02R7: V -D-

et TOPINED) i) b MABSREReT - - - SO
-N (Rsﬁe _@Zi FEG(;M%)@GR% )d(xl(R4g6)@( @)@c (O)NﬂRﬁ) fi@lt\l(zﬂ&)onmﬂ -
-0 NN TR RO) o RO N RO (s QEDLNCEBY, e msir,
e (R60320R6)2N(2§6@)29 250 )SC 486)26)2&24\'( (FEGI:KESORQ),ZSOQ( R6)- 2NRRS)s 0. (RE) -
S R BN T o e
-C (R°OH m:)(}mo I?\6) S@(?(;GR)@N-OW - )*ﬁz'“‘égﬁ"‘@é"(%; 2\évoi23
- (& ‘E‘r‘z%)’z%%ébﬂﬁ (Re) °F ‘C@“%R%)(Rz}@?ﬁé}? 17i-cO, -0Q02-,

- QY Re)a 20C L 1ndep@n(cﬁ@tl CHO)-NGRRI, ?\Ilf\l(RC) (§6)R and

R* %%%Rggﬁgi%to _e(%(l'%(s) 2N (%%Qslj'on).gferv-eg(lng atoms to form a

fused{ @QM&@E@Q@H( Ré}trsa nERER NKIR?&Q;\KB@M, ubkatEMNted,

, % % each R6 IS i ndependent!|y hydrogen or an
rin FR W'?’ ring heteroatoms selected from nitrogen,

oxygen, or sulfur, wherein each substitutable ring carbon of
said fused ring formed by R? and R? is independently
substituted by halo, oxo, -CN, -NO,, -R7, or -V-R®, and each
substitutable ring nitrogen of said ring formed by R? and R?
is independently substituted by R*;

each R?® and R® is independently -R, -halo, -OR, -C(=0)R,
-COzR, -COCOR, COCH,COR, -NO2, ~-CN, -S(O)R, -S(0O)3R, -SR,
-N(R*)2, -CON(R")2, -SON(R")2, -OC(=0)R, -N(R’)COR, -N(R7)CO,(Ci.¢
aliphatic), -N(R*)N(R%),, -C=NN(R?),, -C=N-OR, -N(R’)CON(R’).,
-N (R7) SO,N(R”),, -N(R*)SO;R, or -0OC(=0)N(R7);;



substituted Cl1.6 aliphatic group, or two R6 groups on

the sane nitrogen atom are taken together with the
waizberegenriatomto form an optionally substituPedud26/043096

menbered heterocyclyl or heteroaryl ring; and each R7

i s i ndependently hydrogen or an optionally

substituted C1_6 aliphatic group, or two R7 on the

same nitrogen are taken together with the nitrogen to

foLm.ang opti Hpé!rblfgensugstd t Utag_qp%a% @%’%\ggha?océﬁo aryl

het erocycl yl or heteroary ring; each
ringC\ letenNoRryédarhnRo hay it | 5-hal ving GREpms(( g@) =

e @21 LR nay @GR N s S AR 0y o

hete @GR, ri Rh REORg, 1--N( R i) 2{Ble BodtoM® selected from

nltl(%gpggosgg@iﬁd/ 52006943086, A LATALLE) eecl! (RD Moo, -
ring ma:(xmg)omm@my Eubsl‘tln(tRitjecBCﬂE}RR,, or -(II (=0
CORIR R a et Dt GO BPE AR o P Rkt £ Seinfia-e

allg&atemh RICON$RONY,i anal Jrsop_léubst ituted with 0-3

urrences o J; ch Jjs ind R tly -halo, OR
oxo o an%hat i‘g,%"'-c‘é(oeoy F‘e?“%cg%g?'zco%%”“‘
—N(RfCDCI-IZGm— ~ N@, —,CNN () QR S(Q)GZR:(O)CSR, Iﬂ\l(lﬁm))ébm R®) -,

= o) S BRI 12 N5 ORGPy

-C (RDOR, —CNRR)QECQ\KRSXQG ZSN(-R7)80W()B§BJZT, NCRAY RN (RS) -,

O)N(R t
c o8 TRt br entC RARTTRT sfeirer i (R eHdRE oRpep-to
C(Rﬁhl:&im(td‘?ey ar-e (psyad-o-or me 8 8w (RENPer®d sat ur at ed,

rtiall rated, or atura ed ri haV| ng O- 2
'C“ﬁzﬁgﬁga}%ﬁ@j L&I)ectéiffr%ﬁ‘?nss 0 2NR FO§(RggCh is -

- GORTs —@Oﬁs (2@pt| ormdﬁ%substct BE L &L, Gcaizﬁ lc) :
@ each R is mdependent
'C(}leo\l%l\é drra '(ﬁ"( )&N(Bhbt'vc §Poup - C@errorfg(ll’y)zomo)'
-C (Fyhsticbytea i { h- @TQSPQ@HE‘T enrees of (g N(NH)C(O)O—
(614allﬁhat|%) Cl.4alip atlc:?2 | ogen,
- C (R =38 Rohari ¢ <6H)—Nooccl -43a<|1% PRA{ ch<R ‘:, CN, CO2H,

-C(@ZN((ﬁiLé@JN@mt—l C)—G(F@)th@k‘?@oﬁ(Raﬂ iphati CQ:ON%G) -

hal oCl 46al I phatic;, or, ,. together with

atGRB) Rt &W%CFFE%@e’aFéYaW%H@&n 5 rﬁ%rPEﬁe&‘P%%ale

subéﬂiﬁﬁﬁé&t©ﬂ 3a§1ﬁEHE§Ee%fBﬂﬂﬂxa¥”6@ocﬁﬁr§¥6ﬁ§§y8ﬁy£he same

0014] In sonme enbodi nents, the present inven .
nit IRA ooy are taken together with the nitrogen atom to
form an optionally substituted 4-6 membered heterocyclyl or
heterocaryl ring; and

each R’ is independently hydrogen or an optionally
substituted C,.s aliphatic group, or two R’ on the same nitrogen
are taken together with the nitrogen to form an optionally
substituted 5-8 membered heterocyclyl or heteroaryl ring;

each R® is halogen, -CN, or -NO,;

each R’ is -R’, -halo, -OR’, -C(=O)R‘, -COR’, -COCOR’,
COCH,COR’, -NO;, -CN, -S(O)R’, -S(0),R’, -SR’, -N(R’)a,
-CON(R')2, -SO,N(R')z, -OC(=O)R’, -N(R’)COR’, -N(R')CO,(Ci¢



compound of forrmula I: H HNRX R" NQ | or a
phar maceutically acceptable salt thereof, wherein: -

W@ 2000052007/ 056221 PCT/ US2006/ 043096 Ht i s t hPaTwmiSe006/043096
pyrazol e, wherein each ring is optionally and
i ndependently substituted wwth R2 and R2"; Qis -0-,
-NR -, -S-, or -C(R)2-; RKis H C 6aI|phat|c NO2,
CN, halo, NH2, N (C1_ 4aI|phat|c) , N (Cl_4aliphatic)

. . (C1 4 | h 0
all]%i %%thatﬁl g)p %I\I\Egz)él n sai (gﬁp t(wat IQC&I S opt Oy I)CON R,
-N (RUbS®iN (R 'ed , w-NHR1) SCkRler o R’OCG%D)I\Zcm,or L- Z- RlO
Rl L&), TRzo fg JDm?W§$P§dEh%§e§o§§c1"%ﬁ9ﬁfEP onfaining 1-2

nonocyclic ary eroary wheré
hetdmeco@toasyrsehastEM friomy chetNR dat ansl sselee\@ired%lf’r b Bptionally
or.S. R an _optionall fused with Ring D ;
Sub%ltubed ngg B %ar%:rmrlrenc %t? I'f{ saturated, or
fudzahgzh uniat unﬂb@@nﬂerg:lqon{rmmng Or4 6k0g Ci-¢ aliphatic,

-c R SaRERR, uraett nbEEkeBRR” of R ng BRanathrldp"S (01,

-SRJ S- Nl(nﬂ)edoen{tmrtmf)subssogmmﬂ) joy 030 {=PARR5-NAR") COR,

each s bstJtutabI |tro en 9 R ng D and
N (PRl)EFéDZESQr% Col)e’nt R l}t' ed E?ZL é]gc
-N(R3,cantk™4, |sm(maeseMma"t)l y al\ﬁk%s@g yl b@lenecqla@)m(R )2; or

or'|% absent ; %aC14aIkI|dene i S
AR e S7E0pe. 6 T 3 Srcp ouNgRE] 89 SGsES
togdRier- MiBG) the GBom (-s@m:-o WI‘MCB@)Q& a%%b@h@) Oform a 3-8
R6 -N 2N( R6 - N( R6
memb?%%§h%§%§rakedti%%§%K¥é§ay(sa%yf%%$§0 ol Epgégyxfged ring
havify (R6}R aaeexoaeo@aﬁ)seamed ﬁ:cﬁrR&)) 2502&»( 86) N
(RE) 2N LRE) o N (RO € (9
6 'c ':qu eRePEL Pa-lé(&’R@uiﬁtG‘%ut@ C1-6

alJ.EékE@&:LaN (R@bNNR(’Rﬁ) oxr -SO,R’;

each R’ is independently hydrogen or a C;.s aliphatic group ‘
optionally substituted with 0-4 occurrences of NH,,
NH{Cj.4aliphatic), N(C;.,aliphatic),, halogen, Ci.,aliphatic, OH,
O(Ci-qaliphatic), NOz, CN, COzH, CO,(Ci.4aliphatic), O(haloCi_,
aliphatic), or haloCb4aliphatic; or, two R’, together with the
atom(s) to which they are attached, form an optionally
substituted 3-6 membered carbocyclyl or heterocyclyl.

[0014] In some embodiments, the present invention provides a

A

RX
Y
/‘\ R?
N Q”

I

compound of formula I:

or a pharmaceutically acceptable salt thereof, wherein:



-C(R6) 2N(R6) SO02N(R6) -, or -C(R6)2N(R6) CON(RB) -; T2
is independently absent or a Co 1 _1lal kylidene chain
woher@séz2up to six C units of the al kylidene charmwsa6/043096

optionally replaced by -0-, -C(=0-, -S(O-, -SO) 2-,

-S-, or -N(R4)-; T2 is optionally substituted with

0-6 JT groups; - 8 - WD 2007/056221 PCT/ US2006/ 043096

R2 and R2' are independently -R, -T-WR6, or R8, or R2

ang eg,t r n

R R M R DA 93
OPtWMa}rlam@nsa@apan@l@ntlv RV g 93 Wi EhgR® and R*'

roatons sghectedgfromn . oxygen, or
%%?us? c\?\here]?l% each s,ubs,tltut(q'ge)e2 r'i ng carbon of
s&"d ifsughd Gui-sryl T ravedic byNRR, o@, F@alos Nﬁdependent |y
d, by | o

N (G 4LégLSleéa EE’EJ(?subslt\T:?teh E}Igé?lraitﬁgg}lﬁl t rogemt Iﬁfllt’sl%f’f cr)l EGOH o
-N CT=(§1 nedChya RRphatdiR2.; wheriendependerdlyplsabsti fiat eﬂthymally

hal =0 R, -C2R, - COCOR,
subst F%&Q l%gg&uorg 0)3( )S(O)ZR -SR -N (R4) 2,

(B(ﬁ\l@la)a“"‘ R§b2cbd:(IE€'-2) -R1°; -OC(=O R, -N(R ) COR,
- NeR7). CR( @ 46, aliphatic), - N(R4) N(R4) 2, - C=NN( R4)2,
-clﬂil\ﬂ'&g?- CS\I(R")zl “N(R7) SO2N(R7) 2, -N (R4)
S2Rg E)rlsCE(SQ)?N@Bﬁl)oétre@aQierdﬁchycﬁir@gﬁD o2 RktérBaryl
i al i phatic group n a het eroar ring
rin Wi o SRR nar Sl Has a0 e g yheF Rk Hating
seleazth(ﬁ ringmadpony, blresheRengamylczor o;htei@m@ryyl ¥k EuB8d with
ebw ng 1-4 ring heteroatons selected from nitrogen,
goxyg’en or sulfur, the aliphatic group and each R

beanm;g apt i beakl g-subsbinktitied a6 Ry @ﬁﬁﬁrBﬂe'ds or fully
onal ly substituted Cl -
unsaieaEaY o ng CERPRA 2 Py O Gogn g\P?%erfeatomfg selgéted from
nitrcsith, -dkyqeh SQZSul-fSQZN( R6) -N(R6)-, -

Al RS M 4y o o

inde%qsegrzc(ér(tRBQ QRgbst:S.GuﬁBa%?Gb%Soxc 8'1(4522; 3%@( gﬁizCRfRG) c
(R oL, ION RE SR TRY G110y B ane ey D' i
indegi‘dhshc(é?ﬁzi)N](_y sggﬁllﬁﬁ)lteﬂ- Oy, —-Rg( (R6R6) N2N (R6) N (R6) {N’
-, Or. - is ,
C(a(Rc%g) 25;.?9 %%) Jﬁlnd@?%%n %b%l Ce_,;(%ﬁcy%sggn,e chain
or i=CERE<ABEPN(RG) -, -C(R6) 2N(R6) -, -
-%(F\;GQ Z%Q_a’.lkylldene chain or is absent;

L is -O0-, -8-, -80-, -S0,-, -N(R®)S0,-, -SO,N(R®)-,
-N(R®)-, -CO-, -CO,-, -N(R®)CO-, -N(RG)C(O)O-, -N (R®) CON (RS) -,
-N(R®) SO;N(R®) -, -N(R®)N(R®)-, -C(O)N(R®)-, -OC(O)N(RS)-,
-C(R®)20-, -C(R®)28-, -C(R®),S0-, -C(R®)250;-, -C(R®).SO.N(R®) -,
-C(R®)2N(R®) -, -C(R®).N(R®)C(0)-, -C(R®).N(R®)C(O)O-,

-C(R®) =NN(R®) -, -C(R®)=N-0-, -C(R®).N(R°)N(R®)-,

-C(R®) 2N (R®) SO,N (R®) -, or -C(R®),N(R®)CON (R®)-;

T? is independently absent or a Ci-io alkylidene chain
wherein up to six C units of the alkylidene chain are
optionally replaced by -0-, -C(=0)-, -S(0)-, -S(0);-, -8-, or
-N(R*)~; T® is optionally substituted with 0-6 J groups;



- (R6) 20C( O N(R6) -, - C(R6) 2N( R6) CO-,

-C(R6)2N(R6) C(O O, -C (R6) =NN(R6) -, -C(R6)=N-O, -C
WORG)7/086¢2 R6) N (R6) -, -C (R6) 2N (R6) SO2N ( REY/US2006/T43096
(R6) 2N (R6) CON (R6) -, or -CON (RB) -; 9 WO

2007/ 056221 PCT/ US2006/ 043096 each R6 is

i ndependently hydrogen or Cl1L_6 aliphatic optionally

substituted with 0-3 J6; or two R6 groups on the sane

Ni %7 QERN et ogi-ar Snﬁ@ﬁ%ﬁé&g‘ﬂ}he—mw IR kDhRe NI LL0geN 1 R2 ang
,, atom to forma 4-8 nenbered heterocyclyl or
R hEPefskPR HaaRFPemietehntBeiy heteryepding sgyoms to form a
fus&i@} e 08 ybmbEREdl, S PRI AN e SHbsiityLed W'u%.
usJ 6; each RT% i's mdélpendently hydr(k)%en %’ gﬁ%‘uiated
ring havipaher édrhésemoa&m!%usﬂk@cged ﬁepmr odtawgen,

d.f RY
oxygS@xlleC(rbf uf.fmgst whlé're rWI tah&{ Q%?%Q/itugggﬁe }In% aﬁ'bon of

opt1 onal itute
Saltiaﬁ@smtr@ggnfarmeﬁam RPogach&’  wis hindepenidentgsn t o

sub @fﬁ@@d?{? lHQ&U o§36b3t '(fl\yt eq\lél 8 _@nb%r ed_v R®, and each

eterocy or heterdaryl Ting;"'wheréin *sai'd
Sub$1iei@ub@1yl;¢yrlog nhi¢tergear \dE rdanyl i siongt forakly by R* and R*

L i L O - LT

CKi:@l% -R,COSHRTOR -0OR- NEg: ~S(RR - CCBIAR 2R COC‘HgCOR

oS ) G L) 5O,

-0C (MRR) NEIRIRD), COR, (mewbz(Rl)s 21ip(tR q) sorzm<mmp?>2,

o T, g oy 6 TN e Ea) FOEb ol 18 ) SOaF,

or Jr@crlg=<cmtRT)m ;ng 1 heter oatom selected fromO, NR11,

S opti o t ut ed th O- 6
occusiir1 e%c g%gflogéa chI 3 T:PrngaH’r&:ﬁéfr?d’éfnw 1% G20 ATyl
ring hah Ohetéﬁparﬂ DiRg a@(ﬁ% 5-00CAR n§OERBHER, oxNG2,

hete%%@ ging(éo%z ] SR (%gR?%ggms N( %?7%$e(r€f_rgl or

het@atd@PalyT) rind (BAH Y (1R44) Zing Mol combt B1echBa from

=0, - N(R7) CON(R7 2, -N( R7) SOZN( R7) 2, -N(R4) SO2R,
nltrftiinq?@( $3: 8 L0 theoR) iBlabic e g€ RUPG 281 SFFR R
being dptependent Is:.abkdbdatd\ﬂéd @y 4nld phratic) , N

(Cl _4aliphatic), 2, hal_pg al i phatic

( TR RpHi i e -, ge@ﬂloe@tl(scls%ﬂ:bh%?e) Ci-s
aliphdt{dn) oCtokaky p;hatcb:e) som7 hal od _4aliphatic; 2 J

or_ JT groups, on t he same_atom or gn “different atp

vV i -0-, -S- -SO- S

, -80,-, -N{ 2=, -SO.N(R®)-,
-N(R®) -, -CO-, -CO,-, -N(R®)CO-, -N(R®)C(O)O-, -N(R®)CON(RS)-,
-N(R®) SO;N(R®) -, -N{R®)N(R®)-, -C(O)N(R®)-, -OC(O)N(RS)-,
-C(R%),0-, -C(R®)28-, -C(R®),80-, -C(R®),80,-, -C(R®),80,N(Rf) -,
C(R®)2N(R®) -, -C(R®),N(R®)C(O)-, -C(R®).N(R®)C(O)O-,
C(R®) =NN(R®) -, -C(R®)=N-0-, -C(R®),N(R®)N(RS®)-,
=C(R®) 2N (R®) SO,N (R®) -, or -C(R®),N(R®)CON(R®)-;

W is —-C(R®),0-, -C(R®),8-, -C(R®),S80-, -C(R®),S0,-,
-C(R®) 280N (R®) -, -C(R®).N(R®)-, -CO-, -CO;-, -C(R®),0C(O)-,
-C(R®),0C(0)N(R®) -, -C(R®)2N(R®)CO-, -C(R®),N(R®)C(0O)O-,
-C(R®) =NN(R®) -, -C(R®)=N-0-, -C(R®),N(R°)N(R®)-,
-C(R®) ;N (R®) SO,N (R®) -, -C(R®),N(R®)CON(R®) -, or -CON(R®)-;



together with the atom's) to which each set of J or JT

atoms - 10 WD 2007/056221 PCT/ US2006/ 043096 are
woawTse2or m a 3-8 nenbered saturated, partial PgT/US2006/043096

saturated, or unsaturated ring having 0-2 heteroatons

selected fromO, N, or S; wherein 1-4 hydrogen atons

on the ring formed by the 2 J or JT groups is

optionally replaced with halo, Cl1_3al kyl, or

- @ 3¢ kd )1n&@1§é§&@n§@&dh9&r%§]e|§ylof $,0ptd eir}."i\llx%glc

substituted wth 3 fluorihe; t wo ydrog
optignakky saweshibried whEh ing fBrmed Byvo tHie 9Zaliper T the

r onal.l h I S
ean A5 SOYORIA! 05 LD 10, 9B kb on
to fgumphat4cd memiCemeR ﬁztemocysam opdmdtdoasyl ring;

Y A 055A O B PRSI OURsonggss
SubS(tIiltuizl%tﬂl‘phaltu ey4, IRk (C1_ 4a| i phatic) 2, hal ogen,
L 4al i.phat CO2H
C&a %Jtlrpﬂ%] | thn cim%ﬁ{{ﬁéy %%O%EITC)A@H I Jf%léFl%O\Ié‘
S—me(n@mgﬂ|lp®g¢r@§trﬂl @o('ﬂﬁallmﬁhgﬂf ca44 p’[mte:cc)atoms- selected from

al 4a|p ether witht
S T R ¢ Byl R S PaERBA o FOP A tuted with
0-3 oqdm maltlv\p sRIbstru teditee cbeBre ﬁlﬂm@@éﬁdafar baryel Wogether with

het eroc each R' i nd ende Hor Cl 2a| kyl
the €%g‘?ls RS S ﬁ?ﬁ'ﬁé’ Liditipd, 4=8 membered
hetaM’q:e:r}eJ:b vl ezgchhetegoasympmlﬁa@al Imwnrﬁﬁp@nﬂ@ﬁé{:&scyclyl or

substitute 1 SO
het R oS 15 1 SP5 L REPS ATl et 5 o 08- 77

Mﬁch ®° 4S hdlogate eobpdosenis,; Q is - NR - or -5

£nbodi_nent is -NR - SO
ngr?%nt? oY ssh%l%’ | nOBt her Cérrﬁg& nentc?les - gCOCOR ",

coamcsom ,ot-Ney,, eqbodi rm(mi)sa' Q4s(ei\B€ {6017] - kRS OYE

-CONE"‘:%EQ? TERbY (B OBt e yCO%uber& LH08 (G-

pmarﬂmmd aﬂyﬂa N (Re} £F 02 Yk ¢ >toNth¢£, arbed) s8N ER') .,
ti opally subsé}rﬁut ed 8-10 nenbered

an. op
_N(Rar)% gr 'heC&T GV (R Y rs AN Bl geli ERPR’ 'RAR'D 1 a7l
- &bknh \&6°2®Q7é056&%b%@§d-13wfc96§3@9§c ring containing 1

hetercatom selected from O, NR', and S; each R' is optionally
substituted with 0-6 occurrences of J;

each J and J%¥ is independently R, -halo, -OR, -C{(=0)R,
-CC2R, -COCOR, COCH,COR, -NOz, -CN, -S(O)R, -8(0)3R, -8R,
-N(R%)2, -CON(R’),, -SO,N(R7)2, -0OC(=0)R, -N(R’)COR,
-N(R7)CO; (C1.s aliphatic), -N(R*)N(R%),, =NN(R!),, =N-OR, =NR’,
=0, -N(R7)CON(R"),, -N(R7)SO,N(R7),, -N(R?)SO,R, -OC(=0)N(R7),, or
-OP (=0) (OR"),; or

each J° and J7 is independently NH,, NH(C;-saliphatic),
N(Ci-saliphatic),, halogen, Cisaliphatic, OH, 0(C;.;aliphatic),
NOz, CN, COzH, COz(Ci-saliphatic), O(haloC,_saliphatic), or
haloC;_jaliphatic;

2 J or J° groups, on the same atom or on different atoms,

together with the atom(s) to which each set of J or J% atoms

- 10 -



optionally substituted 5-10 nenbered aryl ring. In
ot her enbodinents, Ring Dis an optionally
weoeubstosént ed 5-10 nenbered heteroaryl ring. | RCSMISE06/043096
enbodi nents, Ring Dis a 5-6 nenbered nonocyclic aryl
or heteroaryl ring. In sone enbodinents, Ring D is
fused with ring D. In sone enbodinents, Ring Dis
phenyl. I n sone enbodinents, R ng D is phenyl or
are IHAEAZ0l LorhNasane ﬁgﬁggﬁ@anéhtdfgte@'qy&£t§ai199saturated
for med’ bé/thefusmn of Ring D and Ring D (R ng
or ymgpyuratedphiRYl NaBéngi fi-Farsitereptions i pelegied from O, N,
or dS0mupoling-4 hjaebben amkali MtShe R8s &mkd by the 2 g

enzi m dazol e, isoquinoline, quinoline, Or
or J's@rieuEs rﬂeﬁw@pt[m@}lmsrm&aaeﬁe wivde hstlend GQysalkyl, or

—0(63 Aiﬁhprgﬁﬁé%%%a When_. hug, 1 i 19, rg{f?ﬁédffge ggggltuted

t'Wo rings aretvvoajacent at'ons SO
Wltfbrlﬁ’onﬂéu@mmenorhe adj acent atons. For exanple,

AR PR, KRR B B e S BB o =
the @ cﬂnrdnif egooupsl 402 nephidohahéy repladed Ndtflusexb;
W Ahﬁtﬁﬂ“|g f%ﬁﬁchbQ@21l §é§?%gsgga&i¥aF%%gtq uted Ci-6

rotated i n"any chemvcally orrentaftion
liphediiptle, aCPRERY 2 f u:s:ed—S@zﬂ?ﬁ,an im dazol e could form

%eacﬁ{ ﬁhrlg%zg:?d?% Sc%eﬁr%?%ﬂ%%%o ts n Iﬁb/? Qllp%Natlc group

optimprol sybstbsuiedted whéeh @—mos:dcmemd:das To £ RSHYr

S odi ne |s opt
NH(Céu‘gas 1'llﬁleldci)h %\Tﬁe 4a%1§5111a,|3c01n aﬁoﬁ%’z’]g}f?\tlc' OH,
O(Clsmﬂexmbdchenuez, \CN s C@I(IR6)@D}(C1 ﬂI));N(xRS)e) .- CONHz,
- N h
comsi (B omaPhel €50 pS B pul 8T (AR a0
or ‘et pEhishaflci soabserb. R, kbg é/f&éﬁOWiQEGQBé atom(s) to

PCT/,US2006/ 04 0025 h nbodi , T3,
wnick GHGY 1Pe | AReRShERar ROXT oé%te]aer? S M tiamﬁﬁ{l%}lted 3-

6 méﬁbdfﬁdﬂ&ErBoGyal&yLid&n&eﬁ%ﬁdtyclyl,
each R” is independently H or Ci.,alkyl.

N
H/j =
[0015] In some embodiments, Ht is wherein

each ring is optionally and independently substituted with R?
and R* .

f0016] In some embodiments, Q is a heterocatom selected from

~-0-, ~-NR’- or -S-. In some embodiments, Q is -NR’'- or -S-.
In some embodiments, Q is -NR’- or -0-. In some embodiments,
Q is -S-. In other embodiments is -0-. In yet other

embodiments, Q is -NR'-.

[0017] In some embodiments, R' is T?- (Ring D);

[0018] In some embodiments, Ring D is an optionally
substituted 5-7 membered aryl or heterocaryl. In other
embodiments, Ring D is an optionally substituted 8-10 membered

aryl or hetercaryl. In some embodiments, Ring D is an

- 11 -



wherein up to six Cunits of the alkylidene chain are

optionally replaced by -0-, -C(=0-, -S(O-, -S0)2-,
wWo3007/086221- N(R4) -. [0027] In sone enbodi ment sPCI/USS008/043096

Cl_4 al kylidene chain. In other enbodinents, Zis

absent. [0028] In certain enbodinents, the

substituents in R6 and R7 are independently sel ected

fromR9. [0029] In another enbodi nent, the optionally

ti5oHel 1§ ubeBstakuplal isC 10 e RP & .al irphat
P gr,oup.}tr[OOSB] I n anot her er{bodirrrent ﬁﬁg %né orlI% %%h%r
embo 1At ¢ ThAPCH 1Ss 3 SRfdanakbd swoekitarad 5-10 membered

het&Fhos)y e 8y . (883Lbuk atRidiele AP0k BNty R2 LS:LH
or C1 3 aliphatic (which is unsubstituted in certain
meMREHRYI HPRPSYCLEC AFNEITE het@rntaierl enbodi mefin, sRmes

pddifin€3, SRAKEPRAL LG MU il Ungubshi tuted in
= certariln errbod?rrent é).. [OOe:%_S]WlI n SONne lerrbodi ments, R2
In sanegembediphatee RAGIRI2'iS $heny} 0038 $omenembodiments,
RindTHOU] be 1R alagen. Nz Qo ORR, o OR

%nge(;r -SSR O%% ] I'n én&f‘l%%fﬁ%nbo& nen I?e%lm%)gg%lerlts’ the
bicymlisgyening NOermed bgNthe] Ge@aGlor rofarktiherDenbodi Rént, D (Ring

_RX In . i_ment.s, .1s H__[00371.ln_ .
o-p'F dE afhein AR ln SRR LT U Endhing ol RGO Line.
In othes emzedimnehhset Rénge®ddi nentissnRUMidszabe,

- tionaldy o84 Ltuted 4- . het erocyclic ring
lsoo@%nré al nlén'g %ﬁyﬂégg%%ét g’r]ﬁ l{é%qglg{n%dle%%%%i ments, R10 is
(00381 opsi ewalldy besubsdetsitedd azet adshéllled sam-titioner, when

cvo SR TERLSe L S EPLOACTLEL R LOL UL L8y R avoms

and |alsandtirerbenodirnbrndsRYeitsvdery-tRid . adfasen® atoms. For
odi LS - 0-, .-N(RG)-.,..0or -S-._Ln_sone :
exa“%o'di%%)z,l }Zuslé(si %1&?_E§§Il)tk"yﬁqld%%ec%lﬁ]a(il‘n?oﬂq grpBpzoline.

enbodi nent s, Nl\ absent. In s AL odinents, R' is
@epresented b félrnula ii-a: R@E/ J)0-5
fused with Z" could form =N

[0020] Phenyl fused with pyrrolidine could form indoline.

© fused with. H could form ]

H
[0021) The fused ring can be rotated in any chemically stable

orientation. For example, a phenyl fused with an imidazole

could form one of three possible compounds:
N Z NN
N
Ty 9 o
N P
H or N |

[0022] In some embodiments, Ring D is mono-substituted in the
4-position with T'-R® or V-Z-R°. In some embodiments, Ring D

is optionally substituted in the 4-position with V-2Z-RS.

[0023] In some embodiments, V is -N(R®)co-, -C(O)N(R®) -, -O-,
-N(R?) -, or -N(R®)SO;-. In other embodiments, V is -N(R®)CO- or
-C(O)N(R®) -.

[0024] In some embodiments, T® is absent.

- 12 -



[0039] In other enmbodinents, RY is represented by

formula ii-b: R1I1 ii-b. [0040] In sone enbodi nents,
we2bo71s62d1 | n ot her enbodi ments, R17 is an opPComakdog/043096

substituted C1_6 aliphatic group. In yet other

enbodi nents, R'1 is -COR, -C02 (optionally

substituted C1_6 aliphatic) , -CON (R7) 2, or _SO02R7

[ 0041] In one enbodi nent, a conpound of this invention

[OOﬂR!?_] r]i?moro%@}t eéjnl&yd:f_@éﬂyéa bay B2, &2, M. %YINQQPI ne%‘xaln

S~la wherein the vari abl es‘are

L0003k ellﬁl O[t@@ZFZ]e“lk?P%lﬁfée?é‘ﬁ%od'}Pnem a aCoompdindl vdendi shain

nesfiE s oy i SOLGSER i NG A0re tinalf e o
optignaghky ereplacedablyablOes ar® =) def+$€6d) her eBi0)p0043E-,
N 1{3 _one enbodi nent of fornmula Ib, R2' is hydrogen.

0

44] I'n one enbodi nent, a conpound of this invention
[003%] ﬁ@pﬁ@mteedx@irﬁemml azZ|l isaa RzZ-« &2kMHiddNeNchain. In

other embodiments, Z is absent.

[0028] In certain embodiments, the substituents in R® and R’
are independently selected from R®.

f0029] In another embodiment, the optionally substituted
aliphatic group of R°® is a C,-4 aliphatic group.

[0030] TIn another embodiment, R2 is H or C;.¢ aliphatic (which

is unsubstituted in certain embodiments) .

2 .
{0031] In another embodiment, R is H or C,.; aliphatic (which

is unsubstituted in certain embodiments) .

’

[0032] In another embodiment, R2 is H or Cj.3; aliphatic (which
is unsubstituted in certain embodiments) .
[0033] In some embodiments, R? is C;.¢ aliphaﬁic and R?* is H.
[0034] In one embodiment, R¥X is —-R, halogen, -NO,, -CN, -COsR,
-OR, or -SR.
f0035] In another embodiment, R¥X is H, halogen, -NO,, or -CN.
[0036] In another embodiment, R* is H or F. 1In some
embodiménts, R* is H.
[0037] In one embodiment, RY is T?-R®. In some embodiments,
T? is absent. In other embodiments, R is an optionally
substituted 4-membered heterocyclic ring containing 1
heteroatom. In some embodiments, R is an optionally
substituted azetidine. 1In some embodiments, RY is represented
by formula i:

S

N

[:;j"'(J)o-s

i.



RK H NNuU RS GNNQII-a wherein RR, R2" , R', and

Q are as defined herein; Ring Dis a 6-nenbered aryl
wonottasenoaryl ; and R5 is a C6_1.0 aryl opti orairiug2006/043096

substituted with R9. [0045] In sone enbodi nents, Ring

D is phenyl. [0046] In other enbodinents, RS is phenyl

optionally substituted wwth R9. In sone enbodi nents,

sai d phenyl is substituted in the ortho position with

RO o CF
Ry e D

emboghigieret s enbodf mefdt aNdéimboun@rof-St-hl S Jim\ﬁmne ormbgdiments, 2z

R T -

In qY)g -gnpedprengher Bf niforeRresRXed andrmaris asi-a:
defined herein; Ring Dis phenyl ,or a 6-nenbered
het eroaryl containing 1-2 hei_ex_g'éltorrs sel ected from
O, N or S and R6 is am—r\l{bj aryl optionally
substituted wth R9. [0048](/lo sone enbodi nents, Ring
D is phenyl. [0049] In other, enbodinents, R5 is phenyl
optionally substituted w fA"R9. In sone enbodi nents,
said phenyl is substituted in the ortho position with

[003@ EPK%%EQ%FS_Q:% lén'gﬁnr&?ﬁ) IS " en?ﬂt?)gh??’ formula
ii-kembodi ments, J is CLl.4al kyl, C3_6a| kyl

o

R1t—n—  os
ii-b.
[0040] In some embodiments, R'™ is H. 1In other embodiments,
R is an optionally substituted Ci-¢ @aliphatic group. In yet
other embodiments, R is -COR’, -CO,(optionally substituted C;.¢
aliphatic), -CON(R7),, or -SO.R’.
[0041] In one embodiment, a compound of this invention is
represented by formula Ia:
R?

RZ
Z" “NH

=
HN
RX

B
A R
N s~
Ia
wherein the variables are as defined herein.

[0042] In one embodiment, a compound of this invention is

represented by formula Ib:
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O C 1 _34alkyl), OH, CN, or F. in yet other
enbodi nents, Jis CH3 , OCH3, 0 (CH2CH3) , OCH (CH3)
wa20005¢2H3) 3, OH, CN, or F. [0050] In yet aneChnaIS2006/043096
enbodi nent, a conpound of this invention is
represented by fornmula Il-c: R R2, NH HNNRx N/ N
RS DI YGNNQOIlI-c; wherein R2, R2. , RX, and Q
are as defined herein; - 16 WD 2007/056221
PCT/ US2006/ 043096 Ring Dis pﬁgnyl or a 6-nmenbered
het eroaryl containing 1-2 hetegroatons selected from
O, N or S and RS is a C3,. \Ik 2 optionally
substituted with R9. [0051] 3?5 nme enbodi nents, RS is
optional Iy substituted w {18 hal ogen groups. In
sonme enbodi nents, 1-3 I;(al ogen groups. In sone
enbodi nents, said hal i r\II uoro. [0052] In another
enbodi ment, a conpound o | thijs invention is
represented by fornul a JR%/B&' NH HNNRx H N
Nu Rs 1 ~I O [1-N N%(J) -6 IT-d; wherein R2, R2 ,
Rx, Q and J are as defined Berein; Ring Dis phenyl
; - : t ar taining 1:2 heteroatons
wne:dlif (HEPPRELERIR SR80 AT 1 or
[004C33 6&yclova igphiatdoremher®i iosaudaCIbbalRyl isrhydrogen.

[0044] In one embodiment, a compound of this invention is

represented by formula II-a:

wherein

R?, R*, R*, and Q, are as defined herein;

Ring D is a 6-membered aryl or heteroaryl; and

R® is a Cs.10 aryl optionally substituted with R®.

[0045] In some embodiments, Ring D is phenyl.

[0046] In other embodiménts, R® is phenyl optionally
substituted with R®’. In some embodiments, said phenyl is
substituted in the ortho position with R®’, In some
embodiments, R’ is halogen, CF;, Ci;.;alkyl, -S-{Ci3alkyl), or
OCF,.

[0047] In another embodiment, a compound of this invention is

represented by formula II-b:



C3_6cycloaliphatic is optionally substituted with 0-6
RO, In sone enbodinents, Ring Dis phenyl. [0053] In
weanw/seaodi nrents, R5 is substituted with 1-6 ROT/USEN06/043096

some enbodi nents, RO is halogen. In other enbodinents,

RO is CF3. In sonme enbodinents, R5 is substituted

with a CF3 group. [0054] In sone enbodi nents, the
azetidine of fornula Il-d is substituted with 1-2 J
groups wherein J is select e%f romCl_6 aliphatic,
C3_6cycl oal i phatic, hal ogen,y OH, OR NH2, NH (Cl1_6) ,

N(C1L 6)2, CN, or a 4-7 ed heterocyclyl
containing 1-2 heteroato s®rected from0, N, and S
[ 0055] In sone enbodi , id heterocyclyl group is
a 3-6 nmenbered heterg§€£lyl containing 1-2

het er oat ons sel ect - 17 _WOR007£056221

PCT/ US2006/ 043096 O, gr Sonﬁ(errbodi ment s,

said heterocyclyl is V4 I paspor plol i ne,

pi peri di ne, piperAzf'ne, Yr pYrrolidine. [0056] In

sone enbodi nent s, (g{]e azetidine of fornmula Il-d is

nono- substituted wth a 4-7 nmembered het er ocycl yl

containing 1-2 heteroatondgIsdé;ected fromO, N, and S.
Whell[é%)lq??] In other enbodi nents, the azetidine of fornula

-dis substituted with 2 J groups. In sone
R?, ®&tbodkvert.s,arddi§ asxel est deffined Gkxiali phati c,

; 6ecyc. | phatic, 0 : e Loents, .
ring b FY RO E B % oo s e RSP R SR R 12
heteiwaiaoes i dehecobdf dmomrl &1 IN,d 915 Ssuesdi tuted with two

5 r QUpS: -7 h I tajsning 1-2
R i 8 R A, TR £ GRBRPEK R, RS 70,
[ooﬁkytrngrs«nnmtlhézrb@cbnee' 3 ggfoldRmBgt D, iﬁg@gl}emf_ls. al {<y|) 4

UR.i y, n_sone odi nent s, -
wo%ﬁfrbgzpegjth% er o%@%%?? 5% att al(:%egh?%y hgpg:%gﬂagﬁﬁfe
subsi Btated t wdgbenRat oninl sosenembediodiment ssatdiepdedyl is
3- gosi tion

ome

mb h Lyl i ached,
s fli T RER b G Re Colhios S gt Tt < saf

embdritreswcy cl R diss redstgah neCFNDrQhodlne] , pipericdisagkyl) , or
pi perazi.ne or. pyrraolidine. .[[0060] .l.n so
ocrfy DoH ani HRSERERER oF 3= SR Forktevt

enmbodl ment's uoro.
O (C-anotahdry lenbonii nedli, arc&npodndyeft tdtilserd nwamddbnehss, J is

CHB,r%[&r}ﬁ§eBt(%gI2@ﬁJ9r88h?ci{l3)'f,: &.Z(CH_:,)L OH, CN, or F.

[0050] In yet another embodiment, a compound of this invention

is represented by formula II-c:

R2
RZ
—/
HN N
RY I NN /‘H\H/Rs
BN O
e
ITI-c;

wherein

R*, R*, R¥, and Q, are as defined herein;

- 16 -



R NH HNNRR/ (D \ G NQ(JO 6 1Il-e; wherein
R2, R2" , RX, Q J, and Ring D are as defined herein;
WO 201/058@1 2007/ 056221 PCT/ US2006/ 043096 Ri ng PCTAIS2006/043096
phenyl or a 6-nenbered heteroaryl containing 1-2
het erocatons selected fromO, N, or S; and RSis C1_6
al i phatic, C3.6cycloaliphatic, or hal ogen, wherein
said C-6 aliphatic or C3.6cycloaliphatic is

. i.ona u t't Lpents,
Ringdfl | O ndhy S U0R &1L AL d e cdt SATPL SORREL TRELS: 12
heteph:@ﬂl}dms asﬂﬁcinedbérenh OhetNer@a:ya,, 2o1d a 5 6 nmenber ed
5 eteroc cl ej i 0 I h 9erocyclyl
R conta ]:Mﬁ/lh g{lo% ofngyse %ggu%fexéomqﬁh ) S. in
[oosyldt mhhebmenboﬂhdqiém&tethelzsaz&i |cspmm11frosabballthted with
substltuted W t -2 J grou r

SR oY 60ni o MRS ool phARFegen groups.
In dﬂﬁrla)gﬂﬁbo&}ttenm B2 NH1OGER 6G)s fll\l(cﬁas)z CN, or a

-7 nmber heteroc clyl  containin t.eroat ons
R R G L A Ry e Ss fygption is
represdieiwd b@azoteulasaguianol i ne, quinoline,

i soi ndol i none. [0062) In yet another embodi msnt a
conpound of this invention R%s represent ed by forml a

I1-f: R2 R2 NH HN N JJNQ/ (J)0-6 II-f;

" “NH
/

S ﬁ RS

N m

O

(s
IT-4;
wherein

R?, R*, R*, Q, and J are as defined herein;

Ring D is phenyl.or a 6-membered heterocaryl containing 1-2 .
hetercatoms selected from O, N, or S; and

R® is Cigalkyl or Ci.gcycloaliphatic, wherein said C;.galkyl or
Cs.scycloaliphatic is optionally substituted with 0-6 R,

In some embodiments, Ring D is phenyl.

[0053] In some embodiments, R® is substituted with 1-6 R®. In
some embodiments, R’ is halogen. In other embodiments, R® is
CF;. In some embodiments, R®> is substituted with a CF, group.
{0054] In some embodiments, the azetidine of formula II-d is
substituted with 1-2 J groups wherein J is selected from C; ¢
aliphatic, Cj.¢cycloaliphatic, halogen, OH, Oﬁ, NH,;, NH(Ci.¢),
N(Ci.6)2, CN, or a 4-7 membered heterocyclyl containing 1-2
hetercatoms selected from O, N, and S.

[0055] In some embodiments, said heterocyclyl group is a 3-6

mempered heterocyclyl containing 1-2 heterocatoms selected from

- 17 .-



wherein R2, R2 , R, Q J, and Ring D are as defined

herein; Ring Dis phenyl or a 6-nmenbered heteroaryl
woanmizaserzng 1-2 heteroatons sel ected from 0, RCTMIS2085/043096

and R5 is a C6-10 aryl ring, a heteroaryl ring having

5-10 ring atoms, or a heterocyclyl ring having 4-10

ring atons, the heteroaryl or heterocyclyl ring

having 1-4 ring heteroatons selected from nitrogen,

0, MNOXYGery OrrguULbHE. embéalm@Qt%polﬁgﬁg%ﬁéterocyclyl is
PCT/ US2006/ 043096 [0063] In one e

azetdhipundi¥PRAL S0 nvehPEEA digie r apireser e byof oprylk@lidine.
[oos5lsl]- QInR%omB? ﬂﬁédﬂﬂ&ﬂ%éu é%@laéﬁtmﬁgﬁeegg ﬁ?rd4%éJII-d is

wherein 2
moan§Qkﬁﬁ¥ﬁMﬁ®@r@lﬁh aRﬁn@ DembqﬂﬁﬁnhetnrqcfchEhbeoadalnlng

1-2 Beteroaryl contaiping $:2., ke 0gt ons, sel ected from
giqﬁ% or é? an% ég I'S %f_g g'k oﬁflonally
[005§dbstht@t@@nMGMbdaimeﬂﬁHMM#hénasen&deﬂbodfmﬂdmmulaiEE—d is
s g 0, FOUBBlLT SO MR 2L 0 00
selagﬁaﬂhﬁmnm CﬁgC@hpphalef Higvialwaltighutsc, or halogen. -
In sa e!%§59t§§REWté9ryu 3cycloa11R£a@§c HN N R H NN
(0058] In other embodiments, the azetidine of formula II-d is
substituted with two J groups: a 4-7 membered heterocyclyl
containing 1-2 heteroatoms selected from O, N, and S; and a
Ci-3 alkyl group. In some embodiments, said C;.3 alkyl group is
"methyl.
[0059] In some embodiments, the 4-7 membered heterocyclyl is
attached to the azetidine wvia a nitrogen atom. In some
embodiments, the 4-7 membered heterocyclyl is attached at the
3-position of the azetidine. In some embodiments, said
heterocyclyl is azetidine, morpholine, piperidine, piperazine,
or pyrrolidine.
[0060] In some embodiments, the halogen of J is fluoro.
[0061] In another embodiment, a compound of this invention is
represented by formula II-e:
R2
RZ

" “NH
/

NN

(Jo-s
II-e;

wherein

.

R*, R*, R*, Q, J, and Ring D’ are as defined herein;



Y D /" NNQ 2 11l-h. [0067] In sonme enbodi nents,
the variables are as depicted in the conpounds of
woabl7@sd22or Table 2. [0068] In one enbodi nent, PCHiUS2006/043096
i nvention includes a conpound selected from Table 1
(or a pharmaceutically acceptable salt thereof): - 2
WD 2007/ 056221 PCT/ US2006/ 043096 Table 1 NH S HNH S
NHSHHj INNrANTf NS NN NNSIT ON-~NAS | O
o Ny S _
TR R e N B R L
het%%t%“& TR EPCReR-ESoR O GG P2 9 5146 NH NNH NNH

5 a4z F v 2 s ' L.
© 5 B R N A e
said\iFiN 31liphaticrorHCsscycjoaliphatic NLl diNc AbhaTlyN |
substitutd dLiehNd=S G Ll SOMQI ErpOaf @ N SFP is halogen. 1In

other embodiments, Ring D’ is phenyl, a 5-6 membered

0

heteroaryl, or a 5-6 membered heterocyclyl; wherein said
heteroaryl or heterocyclyl contains 1-2 heteroatoms selected
from O, N, or S. In yet other embodiments, the azetidine of
formula II-e is substituted with 1-2 J groups wherein J is
selected from C;.¢ aliphatic, Ci.¢cycloaliphatic, halogen, OH,
OR, NH,, NH(Ci.g), N{(Ci.g)2, CN, or a 4-7 membered heterocyclyl
containing 1-2 heteroatoms selected from O, N, and S. In some
embodiments, D-D’ is benzimidazole, isoquinoline, quinbline,
or isoindolinone.
[(0062] In yet another embodiment, a compound of this invention
is represented by formula II-f:

R2

RZ
= NH

A »‘Rs

II-f£;

(J)o-

wherein

R*>, R*, R*, 0, J, and Ring D are as defined herein;

Ring D is phenyl or a 6-membered heteroaryl containing 1-2
heterocatoms selected from O, N, or S; and

R® is a Cg.10 aryl ring, a hetercaryl ring having 5-10 ring
atoms, or a heterocyclyl ring having 4-10 ring atoms, the
heteroaryl or heterocyclyl ring having 1-4 ring heteroatoms

selected from nitrogen, oxygen, or sulfur.



GO 1-10 1-11 1-12 NH WNH NNH NNH NQNHHNHt_ H
NN NI NHST 0 NI NHST p NI IVHOES | O -~

woin07/086228 1-14 1-15 21 WO 2007/ 056221 PCT/US2006/043096

PCT/ US2006/ 043096 N NH NNNH NH NH N NH O NN\) NH

-L/ /) NJ: ~I N NNOCI NSO, GNNS G NOZ 1-16

1-17 1-18 NNH WNH NNH NH'/ ONH</ 0" G NHO-~

~1 J~N/ N?NC NJI" I HI i I HNHSH | GN GN

21, H 0; <011-

OB RHE NN ERIET ReF R N T o N S o g
repm@qqueq bg fogmulgy NH-F:NH NH N-NH NH NHHIL-1 N N

N N O-

II-g;

wherein

R?, R*, RY, Q, J, R', and Ring D are as defined herein;

Ring D is phenyl or a 6-membered heteroaryl containing 1-2
heterocatoms selected from O, N, or S; and

R® is C,.¢ alkyl optionally substituted with R°.

[0064] In some embodiments, Q is O, =NR’-, or S.

[0065] In some embodiments, Q is O or S; in some embodiments,
Q is S.

[0066] In another embodiment, a compound of this invention is

represented by formula II-h:

R2

II-h.
[0067]) In some embodiments, the variables are as depicted in
the compounds of Table 1 or Table 2.
[0068] In one embodiment, this invention includes a compound

selected from Table 1 (or a pharmaceutically acceptable salt
thereof) :
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GN Ns 1-31 1-32 1-33 NNH NNH NH

o

N~H -
H
N

PGINS G-

P
NH

e

N \
N
2N

NNAH"H—NH N N |
N
S
LI

H IN N |

H NHS-
O N' NS
NHHNHNN I
HaN

p ENNHS GN Np GN NS 1-25 1-26 1-27 NNH
NH H ii

NH ~/'
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OC INNS.OC NSNNSI-37 1-38 1-39 NNH N\H

NNH NH 4/ H NHk- -
waR0TASAM N S\ ~|

"NN-NNIf T N~ I(Il OCd

HSNHH N- NI i NNCF3 | N ~i
NCl HOGNNC' Sv o N RCTAK0006/043096
1-41 1-42 NNH NNHNNHF NHHSKkNHHFNH&HII N
INN-~S O)I TFNN.S
IN ~I N

OF GNNS G1-43 1-44 1-45 NNH NH 1 HC

NS" Cct GN 1-46. 23 WO 2007/056221 PCT/ US2006/ 043096

(0069] In another enbodi nent,
a conp@Und selected fromT N@ 2 (or a
phayrieeUi Utlﬁﬁ acceptabh alt \f hereof);
NNf*,Q\Iry H HN N N Kjl
q/CP c LN N s
I-16 I-17
N-NH

NNH &/

Yl PH’\’" ;
4 N N
PUOR: 1 Seg
[N s H/\[:j LNTNTs
I-19 I-20
NH hips

N. l/

1 NH 0
NHJ\{)_ o | Gy N’O
SRS AT H

I NP s Q !
I-22 I-23

'\j'NH N-NH
o N~ H
[N N Nr©

LN N*s N ‘»N')\S,@ o} 1<
I-25 I-26
N-NH N-NH
A N AN N
N |,
CIN N'J\S@ O C_,N N"\S 0
I-28 I-29
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[006D165Th- BAothe? <Aool ©86221nPEREWS20Q6{043096 o

compound selected from Table 2 (or a pharmaceutically

acceptabie salt thereof) :

Table 2
[{-‘“ Jﬁ:‘ /C\(
Hy N Hi b Hy 'N'N
& L1 <,
I, NAW L { o NA%
@ 4
SmpgH "~ Hy
N O é)l ) Ao
J 2
I-47 I-48 I-49
H
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f}i d Hyg AP
cl ‘I&N
N |
Sl 2 ol o
LY SO
HN N S o HN INJ\S (o] Ci
HNN_\_ HNN—\ uN ;0
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N-N Ty NN
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[0070] For purposes of this inventiori, the chemical elements
are identified in accordance with the Periodic Table of the
Elements, CAS version, Handbook of Chemistry and Physics, 75%°
Ed. Additionally, general principles of organic chemistry are
described in texts known to those of brdinary skill in the
art, including, for example, “Organic Chemistry”, Thomas
Sorrell, University Science Books, Sausalito: 1999, and
“March'’'s Advanced Organic Chemistry”, 5*® Ed., Ed.: Smith,
M./B. and March, J., John Wiley & Sons, New York: 2001, the
entire contents of which are hereby incorporated by reference.
[0071] As described herein, a specified number range of atoms
includes any integer therein. For example, a group having
from 1-4 atoms could have 1, 2, 3, or 4 atoms.

[0072] As described herein, compounds of the invention may
optionally be substituted with one or more substituents, such
as are illustrated generally above, or as exemplified by
particular classes, subclasses, and species of the invention.
It will be appreciated that the phrase “optionally
substituted” is used interchangeably with the phrase
“substituted or unsubstituted.” In general, the texrm
“substituted”, whether preceded by the term “optionally” or
not, refers to the replacement of hydrogen radicals in a given
structure with the radical of a specified substituent. Unless
otherwise indicated, an optionally substituted group may have

a substituent at each substitutable pbsition of the group, and
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principles of organic chem stry are described in

texts known to those of ordinary skill in the art,
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a ! ' ] I.SEryt
wnen e MU S ol I Gy A R Ructdr &y pe
subsiawwek widdp moxgethant ppe soirsérttaesit Wilkdrte? from a

. ' e - n 1.0Q721] cLihbed
specliiEd JMB PR e L ELELET By SIS G5Ot aRECor
diffemprimtadyeavetieredsit Fon . ex &oplbd nad igmeup thesngt i fnents

envi%'i‘cl)naet re%/ C&w.éj :{Wgng‘ioa’ a%e %trrezlfe%% tigok%g)sr?r% ;tﬁgt result

escri her'ei n,” conpounds ™ of *t'he T nve
in topt iforaldbide sUbstableedrwchieminaldry fEesible compounds.
bstituents, .Suc gs are illustrated generall
oo73oviht oERLE JBERRnPE e e ed et Ta, YEPERRE ko compounds
thatsabe aggessulschspesl g aficered nwvent isambjeddeditd be
at rase " ?)%ti nal ly bstjtuted"

appreci at ed he {3 u
cond PG, U A IR 2o PHE TR L RePRBRR L SEG o ¢ eae
preferalisubdidititwskSveny gepatalfi chited rgr fand use for one or

"s ituted", whether_preceded hy the term , :
more, B MR I PanoE ot SCH PR NS 1t iR femigpdiments,
s tabhyd egeiourad | @8l Shéfi dallyefieastiblel Woenpdddy the one that is

radi cal of a specified substituent. Unless otherw se

not spipstadiably dpt FeRaf| Yhenbseptutdd gl erst wesecf a0 °C

or 184hkstiftiente alpaache sYbshbt Uiable ROdHAN Afed a1y
%r_oup, and - 38 WD 2007/ 056221 PCT/ US2006/ 043096
readc

(2 rﬁﬂ@#mﬁ%nef%sati draisk anyegikven structure may
[oo7k§ fHQSE]LeS:Ht &g 1 Wi JiRe s@a%pﬂs}ta%\y?ét g&uﬁ v, and the

_ selected froma Specified group, e substituent nay
likepe ad tUaad thRershhe Beand| fhepppragchadeor gosindcioed,

. i j f it . i Si ' :
strapit MDD cpebee| | aBREL (RS N bl fptea
hydrpeamidrortloit stabtenpiethén calthyafreasidd e leonpoondsins one

7 : r.m.z. | e erein, .
or mpdel UnilP d o Rt aba ion LeRalCLE dind B HRME of
attaghpjeadt deb tidhe ol t Pbnsheomallleowifeor tUrdigss otherwise

speclEIEL gL S0 00p Bl platenatly LG s ESolStie,
atomgi.scllgs exbrirerenredimesbae edbipiharest graupstabhieain 1-10
alipfATAR b Mo e RE! | YheaRhlle SRS, WP bhaE:c
groups contain 1-8 aliphatic carbon atomg. In still other
embodiments, aliphatic groups contain 1-6 aliphatic carbon
atoms, and in yet other embodiments aliphatid groups contain
1-4 aliphatic carbon atoms. Suitable aliphatic groups
include, but are not limited to, linear or branched,
substituted or unsubstituted alkyl, alkenyl, or alkynyl
groups. Specific examples include, but are not limited to,
methyl, ethyl, isopropyl, n-propyl, sec-butyl, vinyl, n-
butenyl, ethynyl, and tert-butyl.
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not substantially altered when kept at a tenperature

of 40 C or less, in the absence of noisture or other
woheomosed2ly reactive conditions, for at |eastPaTmsed6/043096

[0074] The term "aliphatic" or "aliphatic group", and

the 1like, as used herein, means an unbranched or

branched, straight-chain or cyclic, substituted or

unsubstituted" hydrocarbon that is conpletely

[00758t UFBLeda0f Bhat1CRANtRIMNS: Qe PL,.NRLE BBE&%@ or
unsaturation that has a single point of -attachment to

"carpipeviadstl ‘ofox hecyiplealkel” Uahds $het Herka )secebgesi £o edl,

| i€ _gF OHbS i -2Q aliphatic carb ,
roncf AU I OHRR OB EER b ALLOTEL! S P Bon cnae
is cempdledtdy catbeorabedner thabdt benteninsdiorentsy; more units of

[ t] . cont ai -8.aliphatic.carhon atons,
uneatAAIGE, AECDEERT L Rl BRI S0 0, 3 e
point- @falaplrathwear bonthat oast alid tihe yetl cofiliss wherein any

o i.ment s | phat Lc, groups contain -4 3li tic
Indipas %b%nl a lonr%é“éu?‘?%%l EQEYFEH& &G (?G’p%te“? %&?SE(I;%J] ghgmoers .
Suitabdenctydliorligvhabic| gneapsoinkiladehedhut ssstndtit Phnited
it d.al kyl,, alkenyl.  or alkynyl,_groups.
o %ng:%%li?%}elxain%?e%}??%%?%%?yguér%‘?sﬁot %%‘?thejgct ramples
inclpeiehybutetdnd nosopivpyed neopr egyllomses buteyclapirybenyl,
- enyl., ethynyl, and tert-butyl. 39 WO
and %63%%‘%’2’1' PCT/ US2006/ 043096 [0075] The term
[0076¢ycIwat hpheabingbufrs 'cfarditicy clerent ioh¢arhagyc iyl ude
. "cyclaqal kyl" .and.the like) refers_to a . nonocyclic
LinepS Y5 Wi SEEIETT ooE, EPEECRERIS fyidioitar Do e of
bridgsdc aypllei=l Aplsat ik afredups Lhatlugent Tuts LHre Wt Miwited to,
o uni t f _.upsat uratjon, but_whi i S not aronmmtic,
bieyg Egt[ihggs' 2 Sy }55?%?98#3&1’%5%%”{% tHE r est  of
bicythe [Bol2ecllrovdrez ei n any individual ring in said
Leyglic ring systemhas 3-7 menbers. Suitable
[°°7g§/cl e pRAL c%)é?'&fﬁ@’i ude, PHRTAFECHBL i ni t ed
“heteepcgydlcedl ipHaend cystoahkeaybegcaups., IPRCIHHL 1ike, as
3€ ag_'%l.es i nclude, but are not limted to, cyclohexyl,
used DEFBATL RIS DENr EYRE bt y RORPSUFAR I RifYC11C, ot
tricgenpeundagfisidicens ni@Nyhosh 6hBYSH RIIeing members are
or spirocyclic rings.

.Iinearlg)s/e-flﬂsed, rigqu , ) .

an LRISRSIESTOHY bi% PHEFPPRAMc drodses iirkRiments,
the bhttatediaildd m tieskétocybigyel 0 hd3terdoyoddeGMisic”, or
“ bi C%C“}]_-[(ﬁ 1 ]ll hept ane, an , ,
heterotyclic” group has three to fourteen ring members in
which one or more ring members is a hetercatom independently
selected from oxygen, sulfur, nitrogen, or phosphorus, and
each ring in the system contains 3 to 7 ring members.
Examples of bridged heterocycles include, but are not limited
to, 7-aza-bicyclo[2.2.1]heptane and 3-aza-

bicyclo[3.2.2] nonane.

[0079] sSuitable heterocycles include, but are not limited to,
3-1H-benzimidazol-2-one, 3-(l-alkyl)-benzimidazol-2-one, 2-
tetrahydrofuranyl, 3-tetrahydrofuranyl, 2- '
tetrahydfothiophenyl, 3-tetrahydrothiophenyl, 2-morpholino, 3-

morpholino, 4-morpholino, 2-thiomorpholino, 3-thiomorpholino,
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bi cyclo [3.2.2] nonane. [0078] The term "heterocycle",

"heterocyclyl"™, "heterocycloaliphatic", or
woOhet7@msexycl i ¢, and the |ike, as used herei nPAEBAISS006/043096

non- aromati c, nonocyclic, bicyclic, or tricyclic ring

systens in which one or nore ring nenbers are an

i ndependently sel ected heteroaton1 In sone

enbodi ments, the "heterocycle", "heterocyclyl"

4- thmcef;smﬁl@@l i mhwrcr"oll%nﬁhetffﬁﬂ%ileagfaup 3has
three to fourteen ring menbers in - which one‘or nore

PYTRQ Yl eber §- F%tEaHQQQQRﬁRﬁﬁQ%kﬁxknd%ntIy sel ect ed
A suhiAr, sniddQgen,
tete;gﬂigﬁﬁgﬁﬁﬁatheQSysﬁeﬁlconta|ns §H?9§€Q?#g3 ngw%lperldlnyl
2-pipamplesybi  brrégedifémeilocyiciesrasrel el bat parezmdtinyl, 4-
te, cl g[. n -
prefiish, (g oTsreanan o bk heptety a0 BeRtiny,
Pipgyek r@\cl,/clféspm@rra@énwut %Ttélmohcﬂnma t3rthiazolidinyl,

- d m 1Qai1n imlidazol .l I -
* t}%%# al kylﬂb:%ghmgg%z%%il éﬂ Xe 22 tnét?aﬁy]d &t P’ar’lyl4
imic et k@kyyt of aramykiaz@lndemadhychrruimﬂpmnyl 3-

h
cordBLIAE LI ORDEY ke RN R 228 TR RO A,

benamﬁiKmWHQQBZQQdPQTBUSQMyﬁﬂmH§MMﬁaZblh2eunephol|no
[008]0]py5.rsoll,1I %’cﬂmﬂere?lrg)yr{ géP%{e“Hg" )ér '3 0| Iercri'}/ar{lyqeable with

1- tetrahy roplpera2|ny trahy roplperam

3-tetrahygropyperazi nyl, 1-piperidinyl,
2- pi peri d 3- pi peri di nyl, 1-pyr azoI | nyl ,
vHetd YLz im 4- pyrazolinyl, 5-pyrazolinyl,

1- plperldlnyl 2-pi peridinyl, 3- piperidinyl,
[00&mm|maeldemm “Hbﬁéﬁ@ﬁtmmﬁimganSSonhiazonﬁdndf oxygen,

- £ hi midazolidin 2-1m dazol i.di nyl,
Sulékg d?é% n§P°S§ ﬁazar(§%%&C n&%??g ing, any
oxidkﬁadﬂﬁqhwqufnnhtnpbsntesmmﬂphwnphﬁﬁpmm&uﬁyl¢r silicon; the

zot hi ol ane, benzo |th|ane an
qua?é%ﬁ-%ﬁ yarori R dazdl P55 e, ﬁﬁﬁﬁﬁﬁnA%rUS%dSHQFEFﬁutable
nitndyen erfind Hhétesobgrarieharigegblfmidbampié NHehs andz, 4-

08 The te "he oat ont neans on re of ., )
Ay - PCTT PRy NFogBr, hoSamA ke orL L PR’ (as in -
subdtﬂuuuﬁﬂrpyrnoyldmnyaned formof nitrogen, sulfur,

ospha or,.silicon guat erni zed f.orm of any
00 Qﬂe er " $
[ E’gzg'sm Ai Crgen Bt Et %ﬁ% |tu?§b}1§e3 herein, 'means that a
moiety has one or more units of umsaturation.

[0083] The term “alkoxy”, or “thioalkyl”, as used herein,
refers to an alkyl group, as previously defined, attached to
the principal carbon chain through an oxygen (“alkoxy”) or
sulfur (“*thicalkyl”) atom.

[0084] The terms “haloalkyl”, ‘“haloalkenyl” and “haloalkoxy”
means alkyl, alkenyl or alkoxy, as the case may be,
substituted with one or more halogen atoms. The term
“*halogen” means F, Cl, Br, or I.

[0085] The term “aryl” used alone or as part of a larger
moiety as in “aralkyl”, “aralkoxy”, or “aryloxyalkyl”, refers

to monocyclic, bicyeclic, and tricyclic ring systems having a
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nitrogen of a heterocyclic ring, for exanple N (as in

3,4- dihydro-2Hpyrrolyl), NH (as in pyrrolidinyl) or
wOIRs07(0a622in N- substituted pyrrolidinyl)). [0082T/USk®6/043096

term "unsaturated”, as used herein, neans that a

noi ety has one or nore units of unsaturation. [00831

The term "al koxy", or "thioal kyl", as used herein,

refers to an al kyl group, as previously defined,

totéytéﬁﬂf%bé(%otf@hffégﬁ'E?kﬁf%%wﬁ%fgumﬁﬁé§gf#ggtameast one

oxygen al koxy") or I oa
ring] G@B4heThy Steamsle hargalakylc" aridmlhﬁaddoenwéiclanﬂlng in the

sYstqulcQﬁ'M%Of@e’s 3 ”@ ns. 9“51 l olrhealtl(eox ’“arg%h may be

case nay stitut h one or nor € hal 6g
usedatl@mrcmqeﬂbﬁy"hatnghé reams “Bryd ,riBig” or The term

eyl ddeo AR RS Mo r el By PR RS 'af afrinea
hereimbﬂhmwalkyl", refers to nonocycl i c, blcycllc and

r.iC ring stens 41 VWO 2007/056221
o0 s Y R5 e Ba SB5s S Lot F798 PHOPBUPFeRd HATY O
largeemerisstwhes eim aheteashran&quIqx|Whéﬁmr§a£yfa1k5xy",
reFedl0 tlﬁ%é%c er ein, eac rlngmgp stem cont ai ns

3% 07 Y enber st 1‘:1"?{8 )Flrlqéﬁ")iry ridggsystems
havingt er aleargieadt Y iwé htbheotet@enamying itGnbedde REMEIn at

also refers to heteroaryl ring systens as

leas&etheglqﬁﬂﬁﬁrl F oW SFE06 8“%5%%“Wﬁﬁeﬂ?ﬁﬁ§lone ring in
the syetenl arentorias @ﬂétoﬁfmare|hbg%&dﬁﬁdﬁg)aﬁmﬂnwhereln each
"het roarall%?“‘E or "heteroaryl al koxy" refers to

ring dgh yEPPEa18Rd 3t EPeyc FiES MRSt ensThe term

» hetb&waﬁ:g/]a' tnf&}a| beofusédieih@eioubngRRIN G ITBIDELS, term
ereé@t | east one rln% in the systemis aromatic,

"hetgr Pyt TP ity TS FRETsy SeERTOGTCRAts Ghe oFuhbRRLe

hetehreh&:fyﬁatxﬁl’fﬁgs aintk vhee g Bu@aﬁl‘ﬂre gt 1iifitthes syt em furanyl,
cont ai ns to 7 rlng nmenbers. The _term "heteroaryl
n

3-Tupgp ?ﬁT%qﬁ%ﬁ%ﬁ g8ably IaECh vilhe 4-érthdazrelet oaby

1m1d&bﬁlyﬂﬂ'ﬁdﬁtiﬁidﬁ HE{ B 081 9 BBIG o ﬁiﬂtéuhébxazolyl 5-
het y§?’ryl rings.include, but are not linmted to

1soxs20 -oxRAU Gy | 4 - RERAPGIG Ol yi- OX?%%sa]a'zoWywrrolyl 2-
pyrréiiym, d@—@iyﬁ@rol@rl' n dgg ek M1 , bengywidazol v -ozpyrldyl 2~

3- |soxazolyl |soxazolyl 5- |soxazolyl oxazol X
Pyripigimydi-y |14 By oHERS BV L NEpyYFemEinyl pymeigazinyl (e.g.,
3 -pyZiaiohml),, 2 -Hisydiyv3; p¥Ltglhzdiyﬂxﬂénehlé%olyl,

tetrazolyl (e.g., 5-tetrazolyl), triazolyl (e.g., 2-triazolyl
and 5-triazolyl), 2-thienyl, 3-thienyl, benzofuryl,
benzothiophenyl, indolyl (e.g., 2-indolyl), pyrazolyl (e.g.,
2-pyrazolyl), isothiazolyl, 1,2,3-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,2,4-oxadiazolyl, 1l,2,3-triazolyl, 1,2,3-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, purinyl,
pyrazinyl, 1,3,5-triazinyl, quinolinyl (e.g., 2-quinolinyl, 3-
quinolinyl, 4-quinolinyl), and isoquinolinyl (e.g., 1-
isoquinolinyl, 3-isoquinolinyl, or 4-isoquinolinyl).

[0087] An aryl (including aralkyl, aralkoxy, aryloxyalkyl and
the like) or heteroaryl (including heteroaralkyl and

heteroarylalkoxy and the like) group may contain one or more
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pyri mdinyl, 4-pyrimdinyl, 5-pyrimdinyl, pyridazinyl

(e.g., 3-pyridazinyl), 2-thiazolyl, 4-thiazolyl,
we-20dTiiaenl yl , tetrazolyl (e.g., 5-tetrazolyl) PCT/US2006/043096

triazolyl (e.g., 2-triazolyl and 5-triazolyl),

2-thienyl, 3-thienyl, benzofuryl, Dbenzothi ophenyl,

i ndolyl (e.g., 2-indolyl), pyrazolyl (e.g.,

2-pyrazolyl), isothiazolyl, 1,2, 3-oxadiazolyl, 1,2,5-

subs‘e)i@%m yénd 1111%.:14 rgégdbézab lt’lg:l’xa%. ?i/ tgdk?sz@itylhted" Unless

2, 3- thiadiazoly I azo
otl'le;wj.sgg@~ t9si Hded oq:.]yq:ve p@mﬁnyprelpxyr @ylrtyible substltuents on

the glnga%L{u:rah?ezd ralérb&li”geiminn%lf g.gx g 12.0(11“ y %ry]? group are

qui nol i nyl,  4-qui nol i nyl) I Sdqui nno |n €. 9g.;
genei:alll@OCﬁﬂlmﬁttafrylﬁr&nlB@l}dgeﬁl I RRP; ODR°; -SR°; phenyl (Ph)

qui 87 I |nclud|n ralk [, .
optigraidd il ea (Pl 69, 81 Pflkefpsﬁo Yosiiastituted
w:Lth( RAE! udlcng) hetenpar abkylorand v w@@ﬂut@ak@ﬁhand t he

ﬁg gﬁg contain one or nore -
- CH= 3?(%”7‘%@20%‘6%2359‘68@3 W<t tPuemas 4ar§d effere
heteﬁf&hﬁr@@. "QpthonatdyySUDSt i ubedpt i3S, AW $€ed with R®
defi ned above and herein, suitable substituents on

-NO2 t heCNnsaluRai ed d%R%bﬂ>é10m1ﬁR%&ﬁﬁﬁVL oNRﬁ@K@DEdRylz;

o I f |
e EGHR (R SRR Do R B8R R R
- < |_J o b t o - o.
NR'?ﬁﬁf?bgﬁgfzggﬁl;ﬁ%§§s§§%ﬁ?eSQQY¥hﬁg?f§ . (P ?g}é%o)R

-COzE‘b‘t Iﬁh(a(D)& SUbStSiRted WO R )a ;4-—& (rEBﬂ1J(€T°€)d. -OC(O)N(R®) 3;

tgroar or h ocyclic r|n optlonally substltuted
‘OC‘%? Cy( %&ﬁ[’ R (RPR) ’I\IR(?(Q))Z‘ ~RRE)EB) R

el gt TR

N(R°>£:( O)@(@rm FORG (O (OHAC; (C-J)PdfcR")z,COZi%ou@OQ) Ror -C(9)

(’R 2i -C(S) N(R 2; -OC (O N (R 2;
- (CHab(;z!(\I@F(Q)R.C (J@)&rﬁl ROl u@e(p@r@emc ogre¥ence of R° is
sele_c%%(@ ?om %6% O}ths%%xg%ly %?%%Nt(ﬁecg C}‘:;(E);R;%&Eixatlc,
an unp@b(a:z)l@temqme@beged h@@HZ):agryZN}e@ (}@teﬁqocycllc ring,
phen?ﬁerald‘]( ch cs:_ndep@ﬁdglﬁ) 0OC& ”ﬁBEf‘mgB&% B % Cet ed

rém hydr ogen, optional I'y su stitute
defiad timsubksddtelt edvd- Bndepbaded theeiaaratceas of R°, on the

het yclic ring heny|, -Q(Ph), or -CH2(Ph), or,
same] SHEIA LS o Saus BIEOHE: puRbEd st ﬁﬂ%%)be"n%%%‘fher
Wlthoewér R6e6s PR wielch hachame §UBS l&geﬁbu% to form an
di fferent substituents, taken toget with the

oPtighgdly) T Th-ch iR gReupere &@ﬁ?rQQ?QMNHﬁ%#ﬁally

unsaturated, or fully unsaturated monocyclic or bicyclic ring -
having 0-4 heteroatoms independently selected from nitrogen,

oxygen, or sulfur.

[0088] Optional substituents on the aliphatic group of R° are
selected from NHz, NH(Cysaliphatic), N(Ci.saliphatic)., halogen,
Ci-saliphatic, OH, O(Ci_saliphatic), NOp, CN, CO,H,

CO, (Cy-qaliphatic), O(haloC; 4, aliphatic), or haloC;.;aliphatic,
wherein each of the foregoing C;.saliphatic groups of R° is

unsubstituted.
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optionally substituted 3-12 nenbered saturated,
partially wunsaturated, or fully unsaturated

woumomged2i c or bicyclic ring- having 0-4 het er earmss006/043096
i ndependently selected fromnitrogen, oxygen, or
sul fur. [0088] Optional substituents on the aliphatic
group of R are selected fromNH2, NH(C _4aliphatic),
N(C _4aliphatic)2, halogen, d 4aliphatic, OH O

1 _Aal hphgthiatic J¥Ea LSR5k -G08 Aald A
[Oos(éq(hal o %Hgﬁlpchatl c)p,QNEr hal 00 4a|£i|€lha?llé dflic ring

may @i <eh BF PRESf §P€>@§|lﬁgle@ts4a?m®h’ahme gapubs of

soptRdra1upssbst i § uheda 43 yhe %%Oyt%@%?ﬂs'
PCT/ US2006/ 043096 [ 0089) An al i phatic g oup orog ~oove and

hereigh- d1bhEtipEe herbpbarernEsr omg themysatomtaied onarben of an
alipiRits SUbsthd uept 1§§ﬂa*t us R deflne@gélonggrllyammatlc

substituted”. Un ove and
hetelmcéﬁ@l%mlwl @rgubgtllepmédt Erom tHisatutated aaobenfor the

unsaQ: I%H:e@l ém Co?:r aﬁeg??ga%&p@l%ttle%c% %th%JaO’*lP oﬁ,{ld

non- aromati ¢ heferocyc ing are Sel
add!{tﬁég@lll}st@@chﬂaéeether frhéowdmgat ural ed=-Sar BMNHRYT, &N (R”) 5,

_ r h ryl ¥ ally_inclu
~NN o(?ﬂl ©r " i‘qﬁxﬁ{g@ (élk%}ﬁN fi\ﬂﬂ{%%(d(dﬁj)tlyoﬂ N“}/%)’—&%) dg_188+) or
=NR" NNH@@@(&EK?iFQ 1NNHS§§P£%?§@E1Y$@é1hc€%ﬁ(GEghfhydrogen or
S sel ected from
an oﬁmgk &agh orSS]gl%Q%g{t;FgﬁaFW ge%%?lat eogﬂ“l 6 al i phatic
[009@r]ou§@nl{9669@):htdrxlva§$ atdferved ealdet & naddaheve iand optlonal
p bstltue ts on the nitrogen o
Subsﬁgn%ae:}iotnsgtclyé ’E}é?er ocyePre orfl i Ag are aﬁ‘%%%%‘?f%‘é?’é%?@ﬂllc
rlngfagcm-g%nera\(m)éeleq:@)il?fromcekﬁ-}-, N(@(’D),C(Q)?RﬂR ,C -COo,R*,
C e s k- (Rt '

e (chDFBC (e IF*, - (RlaZ (2 (0 Nl
_c(=n7y4d_r—<bg(éTTi)zanogopNifzésam*y w@ileimtm{d i lllﬁycaw%é\@p&n .

.opti.qna subst . .0ptiona| substitute
oo et ST EREr P B RO GPREE SaHSEBm I ptY RapF 5 Cuted
pnensabstg'l_lgtgtml1ﬂex)lﬁs2@9htte;iopbi(@zualél bpnb&'mdiijaw@bstituted

. Qr. .an stitu - 6. menber e _
-cua T ¢ kP o1l ARSI 40 g (e g (Bhb s 1 gpFagRally
subsh&t:eut@ai OO = CI:HIdEDEEIdeBt by &ﬁb&ﬁs@dtfdtﬁﬁ Ygehembered
het:enlot rogen, qr_s Oc notgn t hst andi ngté%he

dSF Rt i a%% ¥%1Fnﬁéﬁgn BN % E8t rehceRupfhgheroatoms
lndepanﬁbmtiyﬁséﬂéﬁteﬁuﬁﬁmebxﬁgéﬁﬁr&ﬂkrdﬁﬁﬁﬂiéﬂﬂ@&ﬁfur, or,

cwi @ en s ether. with thet aton'ﬁ Z, to which each Rt

ROtWEFSTS 7S NS £ O P AR E BRI BREVEY SR IRdRRRPGRRY

occumegberad of R*, on the same substituent or different
substituents, taken together with the atom(s) to which each R*
group is bound, form an optionally substituted 3-12 membered
saturated, partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heterocatoms
independently selected from nitrogen, oxygen, or sulfur.
[0091] Optional substituents on the aliphatic group or the
phenyl ring of R' are selected Ffrom -NH,, -NH({Ci-. aliphatic),
-N(Ci.4 aliphatic)., halogen, C,., aliphatic, -OH, -0(C;..
aliphatic), -NO,, -CN, -CO;H, -CO, (Cy.4 aliphatic), -O(halo C;.a
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saturated, partially unsaturated, or fully unsaturated

nmonocyclic or bicyclic ring having 0-4 heteroatons
wondepsexdent | y sel ected from nitrogen, oxygen, POT/US2006/043096

sul fur. [0091) Optional substituents on the aliphatic

group or the phenyl ring of R+ are selected from

-NH2, -NH(C1 4 aliphatic), -N(C1, _4 aliphatic) 2,

hal ogen, Cl-4 aliphatic, -OH, -O(Cl_4 aliphatic),

=iy Qb %13'60’7%8%6% el ) RIRIEd R (GRERALE ene

foregqipiatte)al bphakie( eroara ighdt’i d)p, Wirarkes i teackd of
[oodae Thar egeing ]kaé%ch&tﬂét éﬁagfxgurpéf%&‘ Rtd gah straight or

unsubsti t ut ed. The term "al kyl'I dene
branddiest caxben S‘F]F%il-ﬁhthért mayya dresh efth gl b‘@mtuhatadt bat have one

oxr dEEékﬁhi&%'dfsé%9%€h§gt9£mP%MﬁiQEﬁsattagﬁ Fnlt% Fﬁtachment

unsat urati on as two p0|ntS
to thsstregt tde wokcvgleculeanplBeengfled kyf | @ikelelanes chains

n t to,
:anl% %t% %t %m@;ﬁ?‘i et‘:% C}&CE% gﬁd—m?{z -CHz g CHy-CHa-,
~ CHo=CHEFR - CH(ZGHZC{SEBngs)z[—OOQG}d H@{@amdrpfcmzemmg
ou ed here ers 1o used t

[ooggsre]n'pg]rngr ?I%)lfub gn% oenée@%rrlé BHesi F red %?SJ;%{ ﬁ?elré'l tI(e":éfej'fS to
an ggent mﬂiedfmctempalracmrl}yoﬂuid:cld Prgerdai more desired

egpp ro t| n .0up .has one o
Teas eferg]%cpég a"lqllg 091 rpr%g C(ﬂ?ﬁ%%l?éfl s%?cgerg)_"ln
emch?eartﬂrs:ss,elaecprweeytlng gmmhpylrelsd dree gy emerPl ObeChedrerably
all s%q?stglgte t t wiSosta e Lo e-reacti ons_occurring

at_one or ?gtﬁ erlgacf'tcﬁ/e t’é%acﬁﬁdSS? F&ively

in geeldkgtiael ytcv eynvablaepmtg:@médylseinb ﬂx_\;até eagent sst babble to
the- %_Xeact attack the regenerat ed functio

Shplary” prot et itig grodps &% “Hjésceaﬁ%dt]?% ?B&é*ﬁﬁereacmve
siteh ;Wand Wit si s PseI?,ecnivBELQt eehova @O URs ddody gaana by

th , < Thir John Wley & Sons, New
cead@tlhe ey ad o, AEF= ko e FedT a1 & boRRaC FhGRal group.
Exempﬁ?nyapxﬁﬂi§ﬁ£n@fgnbupb are mﬁﬁﬂ$AedrE@r®@ééhéd Pyw.,

erepce. | ter ni trogen protecting ou
Wt o g Kol o CTRTEFEIVE HioRpEnie CSERTY TEnphraieTy Third
Ed:L‘l‘hJom::,k aman mlmye&dsensedmem VeGet I aswdd Veasst 86hekn

{ cI| naI ound Preferred nitrogen,

edltlo 31

pro e ?1%15 a 8 FOELESs O T ot eV Riffcare hereby
ne omwnﬂuédemyabeﬂereaed C&‘hbalt@sxﬁ?(e‘rmﬁ(ygéhtﬁ@gggctlng

rou&n,otectlur#%fgro%ﬁs %re al_so de:talled in le)gter 7 1in

g ere, TL0 PrOERFR LB Gl AT HRPR tPn
empOrganily Bynidiesdse, ofhinbiteEdielsliaRd YN RYrdaSONse sites
. New. . . . .

in a multifunctional compound. Preferred nitrogen protecting

groups also possess the characteristics exemplified above, and
certain exemplary nitrogen protecting groups are also detailed
in Chapter 7 in Greene, T.W., Wuts, P. G in “Protective Groups
in Organic Synthesis”, Third Edition, John Wiley & Sons, New

York: 1999, the entire contents of which are hereby
incorporated by reference.

[0094] In some embodiments, two independent occurrences of a

group are taken together with the atom(s) to which they are

bound to form a ring. This ring is an optionally substituted
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York: 1999, the entire contents of which are hereby

i ncorporated by reference. [0094] In sone enbodi nents,
wouem7icdédependent occurrences of a group are t BEKEMWS2006/043096

together with the atom(s) to which they are bound to

forma ring. This ring is an optionally substituted 45

WO 2007/ 056221 PCT/ US2006/ 043096 3-12 menbered

saturated, partially unsaturated,' or fully

3 - 1 2URSRAl e d Jmnecyshi c pdk tel é)cte |G- LAVE N90- 411y

heteroatons 1 ndep endent rom nitrogen,
unsagiyrgdred GWOISQFFYQMC ?Uobspyeﬂmmlmg)fhm ro ngsheteroatoms

1ndeb@ﬂ%ﬁ¥?l lge 5%Q§tf£EH]Eﬁ@fﬂ%e&t“%%%éééwwég su}fur

pi pe pi perazin
[009§ﬂou§>€a1[n9@)96] offn StisHe I@I’ﬂﬂﬁil meetydea batbaareumdt (Jomﬂ:ed to
It~ 0of Kk en ar_al. ti€ chain i
the %'&ll rfgc ﬁé:\%%id% g/arﬁo EHEST: aatzoj‘mrg)t)l"?1 }@](F:oup morBholin-
4- ylE)gamupes of such atons or groups include, but are not

l.i,m ted -NR-,..-0-.. -S-1 - -, - O, ¢ CO,,
[0096 qftl_% SE}%?O?NEPFlWﬁ'C@,C%?%R&@g,unlt) of an
alkylsozu\mylim -Qr - mﬁ))aNRc c%&‘(r@ﬂ‘ﬁ?hqptml\ﬁ- rleplaced
wherein R_is define er .. Exa es
with, ?‘%8‘% ator‘hc%o%m‘@lz 5rg™a %& & GESPS BE groups
inclggeci fuued,atdenoctopl iohakdr epl, acement sdor M-, -CO,-, -0OC(O)-
1y ble c d. t|o placenents can
o oggumr&%ldth (\'S‘I\{(?)hl n t(ggggﬁg " a% 't hé\kR%?ld' of NRR&C) O~
-SO,NRaj n; -NRSO, - bothmtot)lm-pomtcaﬁ ¥t t pchmreb,NRA(/ 050-, or
-0 al so, at the t é%% c? Two, opti onal replacenents
2can"3FE§he & ad]S 0% eké%ﬁeﬁFherEWRﬂ'ﬁs Ghdi s
1ncllud|eg &8, - Itankies=la:iH—s i mﬂ@@g%ﬁabkmsbaabécqmnd:he
Ss_ot.herw se ecified, if th %acerrent occurs
t

Optlofl &R e]ra}*ﬁ?{'éefnte% -OfHe2 FBEMYE MG CHBRRERE .
OptianaH mgﬂ&éﬁmma&aﬁndcc{i@r pot¥aRflthin fride GHath 8hd at
\ h—CHchz re tionally replaced with -0-, the
c1thEE B (A (D GAR BOUL (Che DBEFD eIt HRATHE, Sfr atsachment
and/GHQdﬂdH}dt ¥ g rivth&sSeatiher wwee dogtdiidi Bdreplacements
ruc ures depicted herejn are also neant to include -

can 5‘ FO SEmFF AR Y. E° eRAAPI BirBFTc Wi thids fordsR | 80 ARBY as

it rgewmﬂéWﬂh(éﬂcHémﬁéﬁﬂﬁilQﬁébﬁb wd. tRhless otherwise
the R and confi qurations for

structure;, for exa _
SPeCégéﬁdasﬁﬁréifﬁ cr%%ﬁ%?me?‘z) OSRYTEER TR PomPal end, the
replhgemers, aith {L)oanta(Ep santoomtdRNMedSHET Send. For

T erefore Si n le
example, if C it of -CH,CH,CH,; were optlonally replaced
with -0O-, the resulting compound could be -OCH,CHj;, -CH,OCH,;, or
-CH,CH;0H.
[0097] Unless otherwise indicated, structures depicted herein
are also meant to include all isomeric (e.g., enantiomeric,
diastereomeric, and geometric (or conformational)) forms of
the structure; for example, the R and S configurations for
each asymmetric center, (Z) and (E) double bond isomers, and
(Z2) and (E) conformational isomers. Therefore, single
stereochemical isomers as well as enantiomeric,

diastereomeric, and geometric (or conformational) mixtures of

the present compounds are within the scope of the invention.
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stereochem cal isoners as well as enantioneric,
di astereoneric, and geonetric (or confornational)
waiad7sex1 of  the present conpounds are w t hi nPCAIS2006/043096
scope of the invention. 46 WD 2007/056221
PCT/ US2006/ 043096 [0098] Unl ess ot herw se i ndi cat ed,
all tautoneric forns of the conpounds of the
invention are within the scope of the invention. As
[0094wqul gnbe sundeishanddy; fqpkhilgd Qﬂﬁckbhkgﬂ%&ac %orms of the
pyrazol e group can be represented in a variety
compgmpds f REE eRUARESong axer wdttivie ditsawns eepal @6 the
inverRAIRSENt B OfbeTa b uNdQ@E@Jgdquﬂg(§ﬁ§f1e§u§Paé§lUioner,
. Likew se, a structure drawn as
a PYF@;?rCésGErE%O‘éE’ h‘é?-npbgsﬁfbpéeﬁ&mt@@erlgl suckr ety agf ways. For
[ 0099] Unl ess ot herw se indica , a substituent can
freely rotate around any rotéLgbmﬁ bonds. For
e, t H rawn_a
exan %?Eégﬁﬁgrﬁygéﬁfsggg%n aﬁN substltue%P drEw %ggﬁﬁﬁ other
al so represents [00100] Addi ally, unless otherw se
i ndi cated, .structures depl Ef herein are al so neant
posstibladadeonorppusdsn hbat~di Hf er 0Nk ¥elvi sthe aPERSRRA R re
of one or nore isotopically enri ched atoms. For
exanpl e, d@npounds havi ng the present structures
except f he repl acenment of hydrogen by deuteri um
rtri or.the replacenent a carbon' by a 13C
draW%'afZég'enrlc%%a CEFBgﬁSEFE qa%¥tﬂﬂfiﬁkk% brutAPSTS, such
it i on- Such  conpounds are useful, for exanple, as
%da£§tical tools or probes in biological assays.
as [R00I01] The conpounds of this invention may be

prepared in |ight of the specification using steps
[OOSQéneHglpysk@@W@nﬂise indicated, a substituent can freely

rotate around any rotatable bonds. For example, a substituent
N
- -
/CN” )N'\/)
= N ug .
drawn as also represents . Likewise, a
-N

I\N HN""

. W N , S
substituent drawn as H also represents et .
{00100] Additionally, unless otherwise indicated,
structures depicted herein are also meant to include compounds
that differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the present
structures except for the replacement of hydrogen by deuterium
or tritium, or the replacement of a carbon by a *Pc- or c-
enriched carbon are within the scope of this invention. Such
compounds are useful, for example, as analytical tools or
probes in bioclogical assays. .
[00101] The compounds of this invention may be prepared in

light of the specification using steps generally known to

those of ordinary skill in the art. Those compounds may be
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those of ordinary skill in the art. Those conpounds

may be - 47 WD 2007/056221 PCT/ US2006/ 043096
wanedyadexti by known net hods, including but not PCWiUS2®6/043096

to LCMS (liquid chromat ography mass spectronetry) and

NMR (nucl ear magnetic resonance). It should be

understood that the specific conditions shown bel ow

are only exanples, and are not neant to limt the

analyeeRe WBf KWhene Qﬂgthbggs E?lﬁtlu%'ﬁgb%&*:c' %t ffimﬁgﬂngo LCMS

compounds of this invention. Instead, th i nventi on
(13ggigh SFAMAfo %Ayt Bhs shectweuiet 1o mrm fouclear

magreltase r&dddfe-dn. that gﬁ[)u'l@. 00t £ dé ‘ﬁhat the

speci fication for mmking the conpounds
SPecllrﬁWntqoé?ﬁilthré%sSbPWEr hedeow Amdi catled, emrhpl/am ahésare not

meankntkhq gsé& @E% %%nd¥¥ﬂéﬁgjt %@IQ%EKPe used

[00102] I oW brevi ations ‘are use
@qmmlmyl ODI PEASl sn&emo.pimpylmshtyéam nehi&VF

f.qr bRy opyl. al.cohol
lnvelnstéggﬁltsy An :‘éﬁt ano?gt 9%& ntsertt%agcutvggnolr Bt gpparent to
thoset Isdidllavde G | Bhaket hahotinEtLG)ghu @fetdtylls aged @t Bid&ALbA for
fh o c d| et ! h f oxi d
makl}lg re;éent % 1%:?%%‘ Jﬁ,ﬁ I's phen c}ﬂgllh 1o o?r‘ée]f‘ﬁnéﬂése
indipeCRd,s addetvaiiables THEthe tﬁeﬂﬂajwdfg)fswmrnéﬁTMreSas
defl%e(ilgel% nzot riazole-1-yl)-1,1,3, 3-tetranet hyl uroni um

tr uoroborate HPLC is high performance |iquid
[001®RAomat ogr apthye f£&MBowiqyi dbblreerirttagiraephyreaassed :

soc IR, Juclear mmanet ¢ resonance
DIPEA is diisopropylethylamine

DMF is dimethylformamide

1-PrOH is isopropyl alcohol

11-BuOH is n-butanol

t~-BuOH is tert-butanol

EtOH is ethanol

MeOH is methanol

EtOAc is ethyl acetate

TFA is trifluoroacetic acid

DMSO is dimethyl sulfoxide

Rt is retention time

Ph is phenyl

DCM is dichloromethane

MeCN is acetonitrile

THF is tetrahydrofuran

TBTU is 2- (1H-Benzotriazole-1-yl)-1,1,3,3-tetramethyluronium
tetrafluoroborate

HPLC is high performance liquid chromatography

LCMS liquid chromatography mass spectrometry

1 . .
H NMR is nuclear magnetic resonance
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General Schene C Rx H2N Het HN Het oxi dati on HN\- Het

i"N.l. r Rx -NR«c "NCI NS -A -ljl C N&Ste' C N
weerivkseiH HOR  base, solvent J-6 HN. Het HN, PEeT/US2006/043096
Method A Rxk X NRx Method B NS[NO NQ I~ Jo-6

oxidation CNH J(r)-6 HN Het HOR HN-Het Rx N Rx O
ON CN N SO. base, solvent NN.JIQRL C JO-6 ] Jo-6
[ 001031 The general schene above shows some net hods of
Cend®®Ki ngewe@ppounds of this invention wherein the
azetidine 1s directly attached via a nitrogen atom

herre,l,,\Ri‘?tRZSS\,quNHN YR J'J RX Ay RX HN
Rx I ;azetl di ne der | thl ?xl'sa(“é)| benzyl iHEne R ~N
-~ O NQRTacBt on pal ladium ] N bas’égf‘ks | vent
. ; bi s(di phenyl pdil FMisrro) - R1 heat (J) oe SOMe
9, 9 di net hyl xanthene d N Q dioxane, 100 C, 2H1 2 3
49 _r}JH HQR'
50$ base, solvent
. HN’Het ' et
Method A * * Rx Ik Method B
f? ’kQR1
Jos ,
oxidation ITH
‘ Jo-g
et HQR' HN-Het
Rx Rx
0 > N
J\ base, solvent )‘ ‘R
., o
fJ o Iy, 1
Jos Jos
[00103] The general scheme above shows some methods of

making compounds of this invention wherein the azetidine is

directly attached via a nitrogen atom.

Scheme T

. i

S
4 T =
ijf’\ . HN N azetidine )\ R

| =N wis(aibenzylid RX derivative
ris{dibenzylidene S —_—
cl N//kQ'R1 acetone)dipalladium, | N base, solvent
bis(diphenylphosphino)- //k R? heat J
9,9-dimethylxanthene Cl N Q ( )o-s

dioxane, 100 °C, 2H
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WD 2007/ 056221 PCT/ US2006/ 043096 [00104] Schene |

above shows a general route for the preparation of
woanpmiexds of fornmula 3 (of Schene 1), wherei nPCRUS2(88/043096

R2, and J are as defined herein and Qis -0-, -NR -,

or -S. In some enbodi nents the

dichlorinated pyrimdine of fornmula 1 is heated in

the presence of a suitable base (e.g. Nat/Dl PEA) and

[001@43Ui t ad1geBOl Yeabo(e. ghodFh Wdream apit ONgblYthe
substituted am not hi azole to forma conpound of

PreppgAhAQd 2T | FOBPREPIENBEITRERUSLE thel A cHlTPal bd wherein

R*, RY/imidines ofaterayl aetibhedherhed i nideypresesce ofr: -, or
a suitable catal yst (see schene I), a suitable
-S-.solverione. grbddonaney, taﬁdda@hlmmmrmmdypmbstdumaedf
upling conditjons known to one

t hi azol e, under
rorndil P S FARESar £t BPOPHEd Co o Gnd: o7] GTAF 25388 (c.9.
NaI/ﬂI@anm]Eh Oi;uif_ﬁémtu)llaasalkz‘éntthe(fé i%?téﬁé%)l I\Qﬁm 311
pre ce 0 a SUl as an a
opt BRI ot b R ed (B EnOR PRABRIE i [FOT B L ompana of
form@ﬂblw&tlVﬁntétﬁ@fnéﬁbéﬁﬂﬁ@ﬂﬁ@ ‘ﬁhé(HiﬂﬂfbﬁﬁnéﬁgéEgykhmldlne
HZN NON HNN O/ R RO HN N
of fRTERRIL bl eie3pPdett RP pmswcm%@@awa catalyst
(secheathdrle N QR é}u§tablé|NsléJl%%ttl d('en@g R?dlc%%ﬁé/)at {/\%(ﬁd

N base, solvent Rx Rr heat

optipnaddan s ulseac ¢ ¢ %bvetélﬁmlg Q@W@ﬂawm&&@mo@ondltlons
knowhh@o RiréPadial 1 083 0in CEAROHRES &f A & dmdPin@ChBe ™ ormula
2. &%% Sgggéﬂéh of formula 2 is then heated in the presence
of a suitable base (e.g. DIPEA/NaI) and a suitable solvent,
(e.g. n-BuOH), with an azetidine derivative to form a compound

of formula 3.

Scheme ITX
HoN ~ HN-N
N
cl W ~ >—R?
RX HQ-R? ¢ 2 HN
L : a SIS R?
= I ~N
C N sSO.C - ’R" base, solvent l
2CH, o N a heat ci N/)\Q,F“
4 5 B
N HN-N
azetidine S Rr2
derivative HNT S
base, solvent % R?
heat R ] ~N
1
.
-/
(Noes 7
[00105] Scheme II above shows a general route for the
preparation of compounds of formula 7 (of Scheme II), wherein
- R, R*, R?’, R, and J are as defined herein and Q is -O-,
-NR’-, or -S-. The dichlorinated pyrimidine of formula 4 is
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Rx, R, R, R , and J are as defined herein and Qis
-0-, -NR -, or -S-. The dichlorinated pyrimdi ne of
wéaomose24 is - 50 WD 2007/ 056221 PCT/ US2006/ 8¢B@88006/043096
conbined with HQQ R to forma conpound of formula S.
In some enbodi nents, the two conpounds are heated in
the presence of a suitable solvent (e.g. t-BuCH) for
16 hours- In other enbodinents, the two compounds are
combil it Lt sen et.gnid i
R T R P, FoLT E SRRt i BAIT, g some
embodd meds hddredtva chsppredesneccothemteali imbtlee spteeatce of a
suith®1@ M@ Sul LaBleshase . &g o BLPEN JRI )L
an optionally substituted am nopyrazocfe 0 orm-a
embogidmenisl dfhé¢ orwal aodpounideharse mdateet! 4t ¢ hec piesehee

i ne. der i . ; b . ;
pres@nd ot e O P LYol M ol o o The
compogridulaf ZoxSuhkaes| s thea BHaPEALIrClthd hacBbncdLEH a

. 1 _eq ~C7/n " .Qretlux 16h Rio n |
sui kel BIIGHE0 Tar BT sROCE i3S e (e S
DIPEAQNRI )Hwith -an Hhpt Hohahey=spysazahee Ran Byt ixole Neo
t | P ,=90C ~16H R10.1.90C /_ 16H R10 | -~
form 3 eaNEAIL N EERPY R FPACH BendyiTiRthein the presence
of aacezetrd)dirpal dadi vatineninbisédippheddqhasphi NoO):able
-d inethyl_xan ng i oxane, 100C, 2H 11 12 00106]
sow%f:%e rgsﬁ 1 réé%\l/ég hBﬁsgSr‘é‘eﬁngf“prob’lﬂde Cfforf?%u{a 7.
preparation of conmpounds of formula 12 (of Schene
III&.,II wherein RX, Rl, R10, and H are as defined

Sche .
=2ERC S e and Qis -0-, -NR -, or -S-. The ketoester of
formula 8 K’SSM%.)/’\%EI zed in thg Opr esencescRf urea, a cl
R10\9§£/Eab/l e sof vent (e.g. MEOR . arfPEa( ea) R Ay
o flux / 16h R N o R'Q .
n reflux - N"OH 90°C / 16H - N)\Cl
8 9 10
NH
G OO
—_— HN ——— HN
het = pyrazole: R* _A t-BuGH R~
Nal, DIPEA, DMF, 90°C, 16H gio J N 90°C / 16H R, 5\‘\
het = thiazole: NIIKCI N Q—R
tris(dibenzylidene acetone)dipalladium, n n !
bis({diphenylphosphino)-8,9-dimethyt
xanthene, dioxane, 100°C, 2H 11 12
[o0106] Scheme III above shows a general route for the

preparation of compounds of formula 12 (of Scheme III),
wherein R*, R}, R', and Ht are as defined herein and Q is -O-,
-NR’~-, or -S-. The ketoester of formula 8 is cyclized in the
presence of urea, a suitable solvent (e.g. MeOH, EtOH), and a
suitable base (e.g. NaOMe) to form the dihydroxy pyrimidine of
formula 9. The compound of formula 9 is then chlorinated
under suitable chlorination conditions, such as heating in the
presence of POCl; and DIPEA, to form a dichloropyrimidine of

formula 10. The dichloropyrimidine is then heated in the
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suitabl e base (e.g. NaOwe) to formthe di hydroxy
pyrimdine of formula 9. The conpound of formula 9 is
woOheorr/oséd2or i nat ed under suitabl e chlorinati onPCT/US2006/043096
condi tions, such as heating in the presence of POCl3
and DI PEA, to forma dichloropyrimdine of fornula
10. The dichloropyrimdine is then heated in the - 51
WD 2007/ 056221 PCT/ US2006/ 043096 presence of an
SRR i LPGF 0 ' | .
pre C on_deioﬁ ﬂoﬁi&kﬁ%b\/ﬁ@?ggtgﬁgs g%kliolli?%?ellﬁé%#gfa‘??dfgegultable
conddiGRE (HowR ofC elkBRpreskifdd eorim Lhwmpotinfceé Scheme ITI
f 1, ' [ i t h .
R S £ e R R S
subsgegesttiha kompedndibh HErRil anlkhe Sckermde/ @ AH2uitable

1N HQRL H 7 R et, = pyrazole: . H N _Cl
= e T BucH KA 0l PEAC ENE. CSOEOUERE e FEFTuRS) HHen
Cl het = thiazole: N tris(dibenzylidene
et.qpe)dipalladium | 1
Sc—het%r]%?(—lgrphenyl phosphi no)-9,9-dinethyl C N QR
xant hene, di oxane, 100C, 2H 4 5 15 N)-Z-L Ht  HN
en L Is -ONa: McQH, reflux / 16h\RR gNHahen L is @
HN

b
RELANH2: n- BUGH-99C 116H £I N  R10- Z- i [ 00107]
1 X
|’§Qherre | V—above—sho ngener al rer=outzee:f or t he
r Sl

cl Epalat i ofuQit,, conp sk@IRjor RSB COF "Seheme | BN~y
wherein L is an appropriate nu&:hdﬁﬁﬂhbrle&eténswﬁhdiﬁﬁ Nei N a—R!
0, or S), Qis -0-, -NR -, orjgewesmerozsdRitv R10,
RX, and H are as definged herein. The™ ' , 15

di chl oropyrim dine of fornula 4 is heated in the
presence of HQ RL to formthe sybsSkituted

di chROrdpyri i dine of fornula he conpound of
[ Mba, B.diS LGl heated in e ~presence of an
SPPIORE, ab®nade Ner het er oar yf | wer suitable
condi ti ons known to thgsezski ,\ké@_iRm the art (see
Schene 1V

16
[00107] Scheme IV above shows a general route for the
preparation of compounds of formula 16 (of Scheme IV), wherein
L is an appropriate nucleophile (such as N, O, or 8), Q is
-0-, -NR’-, or -S-, and %, R!, R, R¥, ana Ht are as defined
herein. The dichloropyrimidine of fofmula 4 is heated in the
presence of HQ-R' to form the substituted dichloropyrimidine of
formula 5. The compound of formula 5 is then heated in the
presence of an appropriate amino-heteroaryl under suitable
conditions known to those skilled in the art (see Scheme IV
above for examples) to form a compound of formula 15, which is
heated with R'°-Z-I, wherein L is an appropriate nucleophile
(such as N, O, or 8), and Z and R'Y are as defined herein, to

form a compound of formula 16.
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above for exanples) to forma conpound of fornula 15,
which is heated with RL10-Z-L, wherein L is an
wapprropsé2at e nucl eophile (such as N, 0, or S)PCamg2006/043096
and R10 are as defined herein, to forma conpound of
formula 16. - 52 WD 2007/056221 PCT/ US2006/ 043096
Schenme V NHHHCI O O NH 2C(R )2-R1 Rx OH Pocl, Rx C
N DIPEA (1 eq.) N RYOCH3 Rx NaOEt, EtOH RY N
SchefeRy 2-R1 90C/ 16HRY NC(R)2 Rl 17 18 19 (i~NH2_
~ het =nyrazole: R "-N Nal, DI PEA. PEA DM,
90C, 16H he hi azol e: NC(R’)ZRl
Ot B s(di b¥AZyT¢BENR' acekanel di pal | adi u C‘SQ oS (di px
/U\h’u‘mdl-ghosph_t.no;_-&, o-di fetilyl xant hene. dioxane )\
RD0C, 2H 3@e[60108] ScREMEN V alRowe’ shde ' geneRél C(R)R’
woute for the preparati omsof conpounds of fornula 0

(o shene V), wherein R ', RX,- RY, R and H are as
deNHer ein. The ket o of formula 17, together
hstituted am diyre, _£yclizes to formthe

het xdarzﬂex rimdine ofrfadyul a 18. The conpound of
ﬁ:ﬁ%ﬁfgﬁ?"a“%’sl*s then chllbrinat ed under suitable
ms@kehz@ﬁdnmadnmauadm@nd| tRonY k§6WaR'o those skilled in the
:ﬁfﬂ@hﬁnﬁw REET8Y'DI PEA), 40 formthe chloropyrindine
for mJI a 19. The chloropyrimdine is then heated in
[°01t°|$é pr ésgmee of apovapphopsi at geamirad- hetwroafyt tihder

Prep%E‘att"‘i@r? SO &ﬁd%nQW’]fo&% '3;’%% Slgfé led 4. the a flerein

(see scheme V ove or exa orm a conpound
1
R', B}, fBrmi‘a 201 Behere ¥ HNanHNr ek il . HNRZe Hheto&eter of

formgNéR§732t38%J$é¥ $f§ﬁ’ Sgh%g tR§éH %%1&%n cyc{Lzes to

form the hydroxypyrimidine of formula 18. The compound of
formula 18 is then chlorinated under suitable chlorination
conditions known to those skilled in the art (e.g.POCl:/DIPEA),
to form the chloropyrimidine of formula 19. The
chloropyrimidine is then heated in the presence of an
appropriate amino-heteroaryl under suitable conditions known
to those skilled in the art (see scheme V above for examples)

to form a compound of formula 20.

Scheme VI
HN-N HN-N HN-N,
HN/L§%>‘R2 HN’L§"(:>~R2 My HN’]%(\&NR2
R%N R2 base, solvent ij(gN R? Z~R5 ij\)%;q R?
—_— TBTU, DIPEA
g e~ e O, o~
)~ o-P [/ OH RT18h [;} N-R®
(Jo.s (U)o-e (o5 z
RS
21 22 23
[00109] Scheme VI above shows a genéral route for the

preparation of compounds of formula 23 (of Scheme VI), wherein
R*, R?*, R*, R%, R®, 2, J, and Ht are as defined herein. The
protected acid of formula 21 is deprotected with a suitable

base (e.g. NaOH) in the presence of a suitable solvent or
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O- NTOHC/-/ R W WO O M-6 4, RS 21 22 23
[ 00109] Schene VI above shows a general route for the
wonrepaseX2i on of conpounds of fornula 23 (of SchemaSuiop/43096
wherein RX, R2, R , R5, R6, Z, J, and H are as
defined herein. The protected acid of fornula 21 is
deprotected with a suitable base (e.g. NaCH) in the
presence of a suitable solvent or - 53 WD 2007/056221
/0 | ven
o e o1 Tor apard, omion e HEIdrTnl o530 fe 2 The
acldt I feoffirhRd2%i £F &hsni capikingd neitih atfheiprbiengmine in
U d r k d t
%f é”ﬁf E@EE?E% %%b o1 é Pg th %ﬁ%ll@& in the
art d t%bl@'ﬂébl vénﬁuééaglema)set o(efcg mlbhléEhbrrp@uddaofsultable

con I PRETTTE, o Bl TR R
I~-NI1 N S ~Zz NR6 MOHR 6 I\/D6I\/D62425

0 Schenme VII above shows a general route for the
Sc}le{ﬂ%cﬁﬂatl on of conpounds of for mul a 25 (of Schene

VI1) HN-Werein Rx, R2, and J are defi ned
her el,dg&ﬂfz is -N (Rg2pyrl B8 0O ZRS, or - ZR5 N p2
V\hé"rNel n 35 R6, and Z are a defi ned her eHN: e

of 24’ is conmbi ned”wizzh a suitakke i drR?

chl o rild he eln X' is ) in the presen ]e% i d
f}byrlNiJ\ an i reNadwieat e CcO ‘. }.

¥ i xing in t erésence oMe®ddi um net hpxi de and

()°ﬁet hanol , forrrs t he conpound of formiMas 25. In sone

enbodi rregas, X" can be OH in which 25

[00110] Scheme VII above shows a general route for the

preparation of compounds of formula 25 (of Scheme VII),
wherein R*, R?*, R?*, R®, and J are as defined herein and ZZ is
-N(R®) -ZR®, -0-ZR®, or -ZR® wherein R°, R®, and 2 are as defined
herein. The compound of 24 is combined with a suitable acid
chloride {(wherein X” is Cl) in the présence of pyridine to
form an intermediate compound that, upon mixing in the
presence of sodium methoxide and methanol; forms the compound
of formula 25. In some embodiments, X” can be OH, in which
case a suitable acid coupling reagent is used to couple the
acid to the amine. Examples of suitable acid coupling
reagents include, but are not limited to, EDC, DCI, and HOBT.
Suitable solvents for these coupling reactions include, but

are not limited to, THF, CH.Cl,, and dioxane.
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case a suitable acid coupling reagent is used to
couple the acid to the am ne. Exanples of suitable
weacehd/osepl i ng reagents include, but are not PCWiUS2®6/043096

to, EDC, DCl, and HOBT. Suitable solvents for these

coupling reactions include, but are not limted to,

THF, CH2Cl12, and di oxane. 54 WD 2007/056221

PCT/ US2006/ 043096 Scherme VIII 1 | H R' oN Nat (6
Schefe JvrPP%H Rx HZNNH HN Cl | NQR | NQ NI

N,,,JQ—( 26 27 28 1) azetidine (leq.), Et3N (2eq.),

CuCl, RH OLGxXx HNHZ2) H M>6 ~N Rx HN (0.3 eq)

N "j X 3 dC12( PPh 00111
L B8 8P %ﬁﬁ el o

Rion of conpounds q Ra 30 (of Scherre
VITT) “wherein z is -C = G CH2-. Dichloropyrimdii ﬂﬁj\Q’R"
is gonverted to di-iodinated .pyrl m dine 27 in the 8
presence of Mal and H. Conpound 27 i's conbined with
an am noheteroaryl to formthe conpound 28. Conpound
29 is then conbined with azetidine under basic
di spl acenent condi 759fEe {'§99-0r m an optional ly
substituted propyhYi2e82e€4Gi ne, which is conbined

cogpoling 28 un ing conditi og,g,"'
form a conpound2lof for 30. 55 WO(2097/0
PCT/ US2006/ 043096 Sdf' |<}53cgq|yoc13 Tahuene %,R1

pyrazole N NH tri | am ne,  Cl Nal @I\D HN R2™ O
NH reflux . N DM, Ry -1 LI

29 28 30

PdC2(PPh3),
[00111] Scheme VIII above shows a general route for the
preparation of compounds of formula 30 (of Scheme VITI)
wherein Z is -C==C-CH,-. Dichloropyrimidine 26 is converted
to di-iodinated pyrimidine 27 in the presence of NaI and HI.
Compound 27 is combined with an aminoheteroaryl to form the
compound 28. Compound 29 is then combined with azetidine
under basic displacement conditions to form an optiocnally
substituted propynyl-azetidine, which is combined with

compound 28 under palladium coupling conditions to form a

compound of formula 30.
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Cl CONLCI 4N t1 HBO/gyp n N 31 32 33n wheeler, H
L., Liddle, L. M. JAC 1908, 30.1156-1160.
wohbworosepeti m di ne, NNH NH / HN  t-BuOH, refl BRT/HN2088/043096
1) LiBH4, THF, 70C/ R2 HQR1 0 , N R2' 2) PBry, MCN,
70C, NR2 On) NNQR Br NO.R1 34 n35 NNH
azetidine derivative, HN/ R2 DWF, RT R3 N /-NNjl
QRL /J n1{0.3) 36 [00112] Schene | X above shows a
Scheg@nakal route for the preparation-of conpounds of
formula 36 (in Schene | X) wherein 'R2,, R2' , R, gnd N
J arg as defj derein and Qis -0-amnodNoe, OF - S- !
Conppund Slgnpﬁslel;gw'mﬂe\/erted to dlcéhl oroNNp?)‘?ﬁ‘*m di ne 32 byHN"\fR?-
reft NHg 31°Wkth PQCI3 in esenc_.._of_a_,swtabloe
“TOSHIVBNC (e.g. tol ueney™ hm} ‘e presence of .~ NJ\C,
syjtabl e base (e.g. tripropmpl amne). Conpound 32 |333
wheeler,tthemabeat ed in the presence of a suitable sol vent
LM IAEPR 30 BRI and a suitable base (e.g. DIPEA/Nal) with

an optional Su stltuted ammn razole to forma N-NH
corrpgund oftlj myrm 33. The4 Orznat esh, pyitdowi di ne of HN"\(“Rz
f Rl a 33—+s—eonbirned wht Rl t o2 PRw¥eEh "€pnpound

of formula 34 and thed ®ynds are heated |§1 ,L
presence of a suitable solvvgpt (e.g. t-BuOH). ol
Reduction of the ester and treatnent of the 35

correspondi ng al cohol winth PBr3 |leads to the
f orpddick @R=6@f br onodeyy *a(t’TR/.o.e 35. Bronpderivative 35

carP"bhe&r themtreatAE;(\aht Rsa variety of azetidines at
|t

roomtenperature resence of a suitable
solvent (e 0" yi Id the final conpound 36, -
56 WD 2007/ 86‘6221 PG®/ US2006/ 043096

[00112] Scheme IX above shows a general route for the
preparation of compounds of formula 36 (in Scheme IX) wherein
R?, R*, R’ and J are as defined herein and Q is -0O-, -NR'-, or
-S-. Compound 31 is converted to dichloro pyrimidine 32 by
treating 31 with POCl; in the presence of a suitable solvent
(e.g. toluene) and in the presence of suitable base (e.g.
tripropylamine) . Compound 32 is then heated in the presence of
a suitable solvent (e.g. DMF) and a suitable base (e.g.
DIPEA/NaI) with an optionally substituted aminopyrazole to
form a compound of formula 33. The chlorinated pyrimidine of
formula 33 is combined with HQ-R' to form a compound of formula
34 and the two compounds are heated ih the presence of a
suitable solvent (e.g. t-BuOH). Reduction of the ester and
treatment of the corresponding alcochol with PBr; leads to the
formation of bromoderivative 35. Bromoderivative 35 can be
then treated with a variety of azetidines at room temperature .
in the presence of a suitable solvent.(e.g. DMF)} to yield the

final compound 36.
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[00113] The foll ow ng schenes depict nethods for
synt hesi zi ng various types of azetidines. Theses
weazeai7iodénes can be used to form conpounds of POTAIS2006/043096

i nvention according to the nmethods descri bed herein.
Scheme A - / PG N activation N, PG base HOj 00 LG -p
JJR\Y ~NH 31 32 RB33 RA/PGRA RB-NrN
deprotection IW RB-N-P J J JJ 34 35 [00114]
Schenme A above shows a general route for the

parati on 8{3}'\*3‘1““ uted azetidi nes wherein at

[Ooﬁ%jst ohie® JEO Y Stp P sSEBRTES CERIE Rt einelora a

synthddi0geny a & oubr ey pekesrazgldtdidigid]. | STRete¥abedeigines
with a suitable leaving group under suitable
can HsndIednEC t o°FBr APEREERESn@ 3 X hikhi g enthem according to
the hicRaldmNtavshi DERARB ader basic conditions, forms
the am ne-substituted azetidine 34. Azetidine 34 is
then deprotected under suitable nitrogen deprotection
Scheg@N@i tions to form conmpound 35. Scheme B Ph Ph’
— Ns_Ph i-PrOH, KOH N-Ph Pd(OH)2, EtOH, H2 NH MO P 60
CRO PROPJFS 3637 38 - 57 Wp@007/056221
PCT/ US2006+843096 2f845] SchenenB above shaws a
gener alHPgut e forThe —prepartai- of 0- substituted
azeti di nes wherein at |east one group iBSQR wherein
Ris- Hory,Cl_6al kyl. Schenme C LEWDS, THF, RB/N

33
TA /PG RA
. N deprotection NH
s i
J J
34 35
[00114] Scheme A above shows a general route for the

preparation of N-substituted azetidines wherein at least one J
group is bonded to the azetidine via a nitrogen atom.
Protected azetidine 31 is activaﬁed with a suitable leaving
group under suitable conditions to form azetidine 32, which,
upon treatment with NHR®R® under basic conditions, forms the
amine-substituted azetidine 34. Azetidine 34 is then

deprotected under suitable nitrogen deprotection conditions to

form compound 35.

Scheme B
Ph Ph
s i-PrOH, KOH \ J~pr,  Pd(OH),, EtOH, Hy NH
MO 60 °C RO- RO'E'
J J
36 37 ' 38
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NBoc -78C NBoc TFA, DCM rt NH TFA 01 NCE
(ii)Mel,-78C - NC~- NG- Me Me 39 40 41 [00116]
waehermse21 above shows a general route for the PCT/US2006/043096

preparation of substituted azetidines wherein J is CN

and Cl1_ 6alkyl . Scheme D D-MgBr OH OH N1 pyridi ne

sul fur trioxide THE N -78C DVSO HCl / ether HCl Et3N 42

43 44 deoxofluor FF DCM -78 C~\ N HC H Pd; C HN
[001E5(D—| IStcHdGle m0a1peife45héﬁs boglehé]raich&sta;@ £lepi €he a

raI r qut r the paratlon
prepfSatidn S F1air st LonErr areh  AdemtaTe b keray one J
groupslso)omdmmmem s4i t1ableccQadiktiions to form

Sche ggound 43, which, under suitable Gignard
tions, is conbi ned with cycl opropyl -MgBr to form

the cycl opr O%lo ‘pst ituted azetidine 44. Conpound 44
is theNerI uogén@at ed under SUI t abl e téalod@rd nati on NH.TEA
condjlta ons to—form4s whikch)reC hydr ogenat gd ’
PAN€E condi ti @ % f or m t hauglepr ot ected free azemedi ne
46. 58 WD 2007/056221 PCT/ US2006/ 043096 Schene E -
et hyB®2- br onpi sobut yr at e, 4aNBoc Di BAL-H, DCM , NBoc | 4,

DVF, 60C - it HO | -78C - it BocNOHOH Qd,I, EtOCC
[0010¢d, 4Pchemyy C above shows a general route for the

" preparation of substituted azetidines wherein J is CN and
C‘1~5alkyl .

Scheme D

OH O MgBr OH
[T_( pyridine sulfur trioxide THFo
N N -78°C N
@—— DMSO Q HCVether Q HCI
EtsN

J J

42 43 : 44

deoxofluor E/F
N

F
_ 0, I l
DeM, 78 %C Q HCI Hp, Pd;C HN

EtCH, rt HCH
O 60 psi
45 46
[00127] Scheme D depicts a general route for the preparation
of cyclopropyl-fluoro-substituted azetidines. Compound 42 is

oxidized under suitable conditions to form compound 43, which,
under suitable Grignard conditions, is combined with
cyclopropyl-MgBr to form the cyclopropyl-substituted azetidine
44. Compound 44 is then fluorinated under suitable
fluorination conditions to form 45, which is hydrogenated

under Pd/C conditions to form the deprotected free azetidine
46.
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TsCl, K& Bu, F(i) TFA, DCM rt H L!BOc 50 51 [00118]
Schene E depicts a general route for the preparation
wohow/searber ed spirocyclic azetidines. The proPeTszn06/043096

azetidinone 47 is conbined with

et hyl - 2- br onoi sobutyrate to form conpound 48.

Conpound 48 is then deprotected with DIBAL to form

compound 49. Conpound 49 is then cyclized under

suitable conditions to formthe spirocyclic azet.idine

Compound 50 is then deprotected under standard

_Sﬁﬁﬂﬁuﬁtlons to formconpound 51. Schene F Base, THF,

-78C ot ne Reducti on CH-=
1ﬁw°gs%5uﬂé§t¥er Red@q %6n %%E%BF%TSCI PH _on
O Bu;” 0 HO =—-=NPG PGM “( THF, rt—=3 5 B°°NQ§(
© (00119] Schemes E andF EK§% Ve deplct a general route
for the preparation of 4 and 5 nmenbered spirocyclic
4%azetidines. In the above %$8henme, PG stands for 49
nitrogen protecting groups known to one skilled in
t he is Cl-6al kyl. The protected - 59 WO

20012@5@%5& PCT/ @0043@,9,@\ B&at i di none 53 ESS
re d,

orbAed—wi-t h am —estertoform CO
The al kynyl group—of conpound 53 is then
foll owed by the reduction of the ester in conpound 53
to form conpound 4, which is cyclized under
appropriate conditions (e.g. Tsd, K&Bu) to form
rocycle 55. Reduction of alkynes and esters are
[0015%% dun ISFHGRR & SHFPLEES! 7 ORESEAL TQURFL T the preparation
of 4Ammﬁﬁ&i YepiRbSy&n¥enhizen 1 6@halkes tﬁ@f&@@é@@ée&or
t he compounds of this invention. [00121] One
azetggdé’é’?“eof‘l% hr % ?%]@hPFSnWﬁéPaﬁégwtla% hrAwobsehptyrate to

formtb@ﬁpduhdi4hsea@@m§baha b8 Pat it@RltS ddptodScted with DiBAL
aIIeV|ated b treatment with a protein kinase

LA RABCURhi th net ABROUBENAPLI d6s thdR stkireg vedar
suit@ﬂméﬂﬂbﬂdiﬂEﬁEEOEosﬂégmathe spirocyclic azetidine 50.

Compound 50 is then deprotected under standard conditions to

form compound 51.

Scheme F
Base, THF, -78°C - 0°C OH (i) Alkyne Reduction
O=4<>NPG RO, C—=
COgsR NPG (ii) Ester Reduction
52 53 '
HQ TsCl, KO'Bu, 0
HO\/\)C PGN<>O
NPG THF, tt
64 55
[00119] Schemes E and F above depict a general route for the
preparation of 4 and 5 membered spirocyclic azetidines. In

the above scheme, PG stands for nitrogen protecting groups

known to one skilled in the art. R is Ci.salkyl. The protected
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treatnment a therapeutically effective anount of a
conpound of fornmula | (herein including la, Ib, 11-a,
wadedrosdeic, I1-d, I1l-e, I1-f, and Il1-g). ThePaetiS2@®6/043096

is particularly useful for treating a disease state

that is alleviated-by the use of an inhibitor of a

ki nase such as the Aurora kinases (Aurora A, Aurora

B, Aurora C), FLT-3, JAK-2, JAK-3, ITK, Abl,
azecAREEREI A ol MELK, AN K. ywiK,esFﬁeér 85 Kform

4, Tie-2, and TrkA. [00122] The activity of

comp@@ﬁaﬁo@ﬁ%ds AN protleymy ki GHSEP PAhCHOMPOUSICERS bies atsl?@lyed
redubBd giro(ildvﬂaci”ﬁﬁp Qe | Pe@ubelibnl b%etné B Mid %A Sound 53

i ncl'ude "assays that determ ne i nhibition of
to fome kiompsawattidi tyhorh A¥Pasgcaded wpdsi tatmarOPrlate

AVAVRC at | t .
conaBES i I8, 50580 ASRIF G Polh BB 259135 g5 moaucrion
of aﬂh&qaaﬁand1éewﬁm@ and haywhetowaagwee$kahﬂﬁﬂ By the art.

i ol beI hi bitor pri.or |nd|n
[001%? Iat?hg égﬁ##yblnh k%ﬁgggtégﬁble%%%w tgiprocesses for

mak1@gt¢Mmluqmpddnﬂsnmmnthmé iadeatdabel. bound, or by
[0015&2n'ng) éOﬁggépﬁégg%%gﬁﬁgergjkGMIInhlblto{§°d for

inc ate oW
treat&@@nbn@&m&ﬁsé(ﬁﬁéﬁ@ fnophed caspechanf itshislieweateéanoby

i,s di.rect t owar.ds. tlnqvca cer
Evogr

d
erealfietl SHGH J ML n A TRLIRT RhaiE a0
compaa-satiTiatingitrsiad ti eor 1o aoﬁanpauménﬁo mV\Be%QiO?dﬁ)SEﬁzaﬂ a
PCT/ 820 / 043096 is tion or
treafyis RS G bl Rp R ETBER Ve, RERHET off P aOTREnS Of

formnharapmnensxnxﬁﬁc1malﬁgnmaenmbd|u&nbs Isad1r-c, II-4d,
i_tiona a eut| gent.is selected fron1an ant |
% eFP j%ﬁ{hﬁg antl oWF#QP%tFFeR%} culgrly dSetul for
treathe@pehenmmﬂﬂa(sﬁammtthéeo124h1ﬂ&v&aﬁédﬂﬂyxEMQn&§e of an
nal therapeutic _agent is %Flected from

ad
innt BRSO et RS NERCRNAFDEEG oSt 26 cLr Aap (AUTora A,

Aurofdsl mesinursandd e, pfrme]; n) ShrARhi tewk- 39drmaay G,
interferons, and ati num derivatives, such as
xo1 (RaEnel B RS R bl oMk Retug ek, PLK4,
Tie- admdﬁdnuﬁkgherapeutlc agent is selected from
anes: inhibjtors of bcr-abl g_uch as d eevec,

[00133 ati A 3 F H6tPhi bR FRAPBUEGSs 36F BREFe ¥R Jeinase
inhi®§ tbafsCendy Al ddespad; 1PN @B iRy g tsr (SHCH 3811 line.

In vlc_:v.lrtfs oggszﬁ%soxlﬂéflgéIgssgg‘rsb%gla?:t Idgtetr%%%{esolnr?ﬁfgftlon of
either the kinase activity or ATPase activity of the activated
kinase. Alternate in vitro assays quantitate the ability of
the inhibitor to bind to the protein kinase and may be '
measured either by radiclabelling the inhibitor prior to
binding, isolating the inhibitor/kinase complex and
determining the amount of radiolabel bound, or by running a
competition experiment where new inhibitors are incubated with
the kinase bound to known radioligands.

{00123] Another aspect of this invention is directed towards

a method of treating cancer in a subject in need thereof,

comprising the sequential or co-administration of a compound

t
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and ant hracyclines); and antinetabolites (such as AraC
and 5-FU). [00126] In yet other enbodinents, said
wadadintosemal therapeutic agent is sel ected froRCT/US2006/043096
canpt ot heci n, doxorubicin, idarubicin, C splatin,
taxol, taxotere, vincristine, tarceva, the MEK
i nhi bitor, .U0126, a KSP inhibitor, vorinostat,
d eevec, dasatinib, and nilotinib. [00127] In another
of teAkodidtRiMtiski ¢ agdphionaketif@aNaYt idfeca0M1d Ssalt
sel ected from Her-2 inhibitors (such as Herceptin);
therggfe il FROTREY sHRpraRevsirnggea-, VEGHOTq I BPedingents,
said( S4eh t idnVashéPpetr Kb TagRdtF T 3 d1U U OF Sorh SAG Nane i -
as sunitinib), B[ﬁF i nhibitors (such as Bayer's BAY
cancgy. guse)t VeER? | ¥Rkt bi PP LesaER vas apfarter 'ar BD0325901) ;
chem®Rhe3Ridudle; PoigoRs (such as Epothilones and
' paclitaxel protein-bound particles (such as

[00124d axarey r99m¢ oeRefiwentr  t Reddpiseklidricml cereerpeutic
agenﬁgggt %él@té@yf:p&n ?ﬁ@g%bghggm,n%tﬂeo%ﬂ tﬂlﬁngjateor: Uuol2e6,

i nventive agents of resent i nvention nc
a Ksgurifdmesimdipipélapyretaibit iabfiddtexamlesamnycin,
i nt e§FWRsHAdiAld Gbh o DB O ;digot Y4s LS00,
ln ebeam r adi oﬁe%@,%’gt gﬁgtgﬁg]rtég%,s’b%g{: yt%se%%g,i%ﬁﬁn'
[0013pdt emT -oBler WNDPO@NEB6221 sRECH JSRUIOGI@ESD Iherapeutic
£adisoathiyg. d S e ; A8 g e
Ao P ek dn08T s QB ot s (swon as
Gleegrer [daHe g ilandand unbiohéoribsi;s ifmdcitoirt (TN £ t EGFRNMEsuch
3. -eW | @ her apy,_.agents .to
2 Tatr t g\r@ﬁat{yﬁlﬁ{/}%@r ’se&ggf %%%ég%‘gl%g .at,gyéna{:n% SrruecfkfL 3y,
cispanadiot herxaipip bvietn cheapbbpilapent,i ¢ograigsymetamd uthingbitors,

t. )1 to | kylati drugs
and ?#%g%%gl}leatlh@aﬁrﬁe %)e’, %’ﬁ‘?o?é#‘r%ﬂ%fg%?o& SSphcHufAffrac and
5-FUMel phal an, |fosfam de), antinmetabolites
t hotr exat.e) urin nt agoni sts .and pyr.im dinpe

m“%%agotr'{'rnsty%t( & erléa%rﬁ%%gﬁnﬁg,gs& SEH?; Jatt:}rcfr}a?P
ther@peartdbi lager@ents t adlae)edspirodl eapRitsitecin, doxorubicin,
idar&\]g'rc‘:kil asté' ne l\ﬁlncri Sti nf, }:ﬁ noq:el bi ne,, Paclitaxel),

BOAGHRY | 1CTEA P £t oPERT de S P RGFac AL SFostht dian ) tarceva,
the HMBKI Bindtiikcis-f:Doxwo ubs ci 4, KBPeanhaibltdW t aLindstat ,
Gleeni Lrosoureas . Ca‘_:lgn stiﬂet.Logusti ne), inorganic ions

{6 ¢ plP&5, T bop! attny - 8hZynes (Asparagi nase), and
[001RGI nONEs (Aramthef esmbodibupnel, i 8e.idFladdn idmaantherapeutic

agen@bggsggﬁgétéaggxggT r99rﬁﬁﬁ¥%ﬁﬁbrs (such as Herceptin);
HDAC inhibitors (such as vorinostat), VEGFR inhibitors (such
as Avastin), c-KIT and FLT-3 inhibitors (such as sunitinib),
BRAF inhibitors (such as Bayer’s BAY 43-9006) MEK inhibitors
(such as Pfizer’s PD0325901); and spindle poisons (such as
Epothilones and paclitaxel protein-bound particles (such as
Abraxane®) .

[o0128] Other therapies or anticancer agents that may be
used in combination with the inventive agents of the present
invention include surgery, radiotherapy (in but a few
examples, gamma-radiation, neutron beam radiotherapy, electron

beam radiotherapy, proton therapy, brachytherapy, and systemic
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dexanet hasone, and cycl ophospham de. [00129] A
conpound of the instant invention nay al so be useful
wobanotoseati ng cancer in conbination with the faCrwseemego43096
therapeutic agents: abarelix (Plenaxis depot(r));
al desl eukin (Prokineo); Aldesleukin (Proleukin(r));
Al ent uzumabb (Canpath(r)); alitretinoin
"(Panretin(r)); allopurinol (Zyloprinm(r));
radidbitaham N ksl eeér}l}m\eaw fe@shi, n%rfcgéyngnlxé dherapy,

anastrozole (Arinmidex(r)); arsenic trioxi
biolegiics aeBRINge BRPAHEAgrAadenteBieyans)) Jinteatetkiinae and

tumo&vh@%:l)g fet@ﬁ'@fu%‘k‘ﬁgp Qévﬁétnl n%) fe ex%(af%ret?heflb}a and

capsul es (Targretin(r)) bexarotene ge
cryokihegmpyi n AT ERDXBACREFPRUBLLL emmatgiw(axm@wetec)ﬁs: (e.g.,

I b | f
antl%ul\%r&er%r}( r)%HCi u%%Zr ﬁ%ﬁ}%{i}b)&(ﬁosartbh(ellrjlssa;J Stic! &mgs’
inclydpes.t écmtnenQb(eludategi) to¢ aab&Mlattmmg drugs

P s t Bi. CNU(r));

mec%é%%u%gt %&Aeﬂ%))chfg%%%?y& Car %)ﬁ)n O\ﬁél’ﬁ" f BT HREALAR
Ifoszamh@ﬁEﬂﬂadﬁim%mE¢01mﬁésr«Mﬁﬁhumﬂexabeﬁ) purine

I i b t hi mbuci |
encob LSO oy SR TRO BRI o ELLARUE e .
Fluo@2urW0i200 40562241 PET/ @%666&%&&96 ddigustatpd{ $bns

b | ) I i d

vinfuliErn A REELETS) | s sk e (O oran
podobhjyddiotana)s 6@m¢pphbéphamrdeotéﬁbaxamébﬁﬂéﬁim»)'

antl%ég%r abl n%%’(%/%l%gﬁr;b%}gr%iéfﬁ%t ar aﬁ{é.n(t?:) Oso,rmrlll trosoureas

( Card\astllm@rw diamusacin@pny tharahCas aegen) (,c;%j}ﬁpge; in
caroBR A IR AR IE LR BOPTR o (ramo fen.
Leup{badder, ubﬂlmtrs(min)de danaondge st foldauramBLside™, adriamycin,
dexaé‘c%l ubi di ne(a‘%% | | euki p diftitox (Ontak(r));
826%4re TET ?]a](‘??? af5d8t axel (Taxot er eo);

[oo1dexor ubi eiamcAdid am/cr.ne Ph&tan)t; ia0eeiiitidhy also be

f](:lﬁ L a CI Q‘Sﬁq{ Rubex 3] doxorubicin (Adriamycin
usefpLgrp 19 ) Cangs 51 i EPﬂbFPa&mwn(%m% r§31lowing

: therdb@ﬁ@&ba%@eﬁi& Propheadi R (H1eARgh 3NSlRR(™)))) aldesleukin
drongst anol one propionate (rmst erone injection(r));

(Profipeod ¢+ 1ldesdiqiliion (PEplewking) B Bdkmtiemmapl (Campath®) ;
allt@etaﬂe ;G wﬂaﬁlémg g)alggg ShiRoR T aggl%%%% )0)

erlotinib (Tarceva(r anusti ne
altretepésiedd Hehwslphale; (&t bpoptiosér X Erheoafosi dzen,as\tﬁ*o]zﬁ)le
esid(r stan (Aromasi n( g Fi | rastlm
(i i GREE) O B X SO (ChPTERREPL ) sopadingeas
(Elsbhuliar abizae itfldidas a(Viaazé@por@a{raéu&ma% ﬁkplvastm )
(Adrucil (r)); fulvestrant (Faslodex); gefitinib
bexagppgggaﬁa)p)sules (Targretin®); bexarotene gel (Targretin®);
blecmycin (Blenoxane®); bortezomib (Velcade®); busulfan

intravenous (Busulfex®); busulfan oral (Myleran®); calusterone

(Methosarb®) ; capecitabine (Xeloda®); carboplatin
(Paraplatin®); carmustine (BCNU®, BicCNU®); carmustine
(Gliadel®); carmustine with Polifeprosan 20 Implant (Gliadel

Wafer®); celecoxib (Celebrex®); cetuximab (Erbitux®);

chlorambucil (Leukeran®); cisplatin (Platinol®); cladribine
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genci tabine (Genzar(r)); gentuzumab ozogam cin
(Mylotarg(r)); goserelin acetate (Zol adex

wonpi7a86221) ) ; goserelin acetate (Zol adex(r)) ; PCT/US2006/043096
histrelin acetate (Histrelin inplant(r)); hydroxyurea
(Hydrea(r)); Ibritumomab Tiuxetan (Zevalin(D);
i darubicin (ldamycin(r)); ifosfamde (1FEX(r));
i mat i n| b rresyl ate (d eevec(r)); i nterferon al fa 2a

(Leu(ﬁoalC nt Si{u%%%gbgg 3 CF r,oncyél[ggahosphamlde

I'T1NnO ecan ['enali
(Cyt R mNHcvs)a):r: ) ﬁt cpzmbph(:sgenanram( r()()ytdﬂt(iollﬁﬁéﬁtlon@) ;

1%%(3{ | covor | éD Leucovorin(r)y.; Leuprolide Acetate ®
cveQEHORRATISS | SYRRIER S0t i SOl AP LR oGy FRER 0°)
cyta@%r(é:ef—‘ﬁ%é&r}lal m?ﬁE?B@yQ@m N@a cdid L6 fpeLar Home®)

(Mustargen(r)); megestrol acetat e (l\/bgace(r))
dac tiglqutied m, a;cmwmmker &n ((ICosmegsTcApt mwbe@Qe61Wa1fa

N, T IO

daurethoi eé([ﬁlﬁﬂcﬁ%blﬂelih@ Xat eGlunoruBldiaxs al@inomycin

adex( m t omycin Mut anyci n(r) m t ot ane
(Ce IS’L éo) D?ﬁ%%ﬁ%{ipoﬁéf(tem %?é*(‘gﬂ)) - depRAE okaRe

zirRIYIOPI Qpat e 4 DUt abeliny %@)) ). do@ﬁﬁfk&?& ﬂ‘]‘? v e%drlamyc in

(Arranon(r)) Nof et unonmab (Ver I dma(
PFS ()Neuimga(trb:)cnox%dphamynltﬁl oRatien(™n);) :dpasti haih

Paxene(r acl | ta el Ta ol clitaxel
(g TR e AP eFLPES) (AT RO (Poxi1®)
dron(dé&mnkﬁtmeé))prcﬁpﬂbﬂéeﬁat(ar(oﬁ(o@iﬂ a{d])drie® PLUREENBS Canolone
(Adagen éPegademase Bovi ne)(r®)) pegaspar gase
Prop(lﬁwg's% NGgyereRgf iLPgP%tluom 0 Ned1dsiol ) ;B peakuEégad
(Ellci' i IR éﬁﬁﬂ@ﬁﬁ)) ’eB?LQ‘h%itcitﬂ Wélué}?%cf)ra%r;}g}fx%etln alfa

pi pobroman (Vercyte(r)) ['Tcanycin
(epo(gﬂrt%r.acerlrﬂ(cml)nllpoﬁ‘aneev di; uestReotuGft imeo) Emeyt®

)i
o5 R O M A AP i

exen&&rtgir&{mahrcmié.fﬂ?) Beé‘ﬁli}ragﬁﬁﬁf AP Y AT OKi FEOYuridine
sorafenib (Nexavap(r)), st re;}t ozocin (Zano(;ar(r))

(Intygantsh el BEYER | sufeHEpFRPineal EFlsiaeR osol f4ygrouracil,
5-r0f a('ﬂ?ﬂd@ﬂ%'\b'ﬁ/@ﬁ@éé&én?rt(%%%@d% e (geﬁ%@%]?zgg% éI}”essa ;

t eni posi de, VM 26 (Vuno testol'dcto
gemctifisdgiveni fEsmBaAD ( THewguarnad( ORogantitiot eflaylotarg®) ;

soscrli P EHIIds 1 LROLEEaN (IMEANY) Nl D )ie d A & [ E08ace
( Zo Thami Yo mahi d+dBin &68thuBD Al s(BRWH (Iplant®) ;

Trast uzumab C§Her geptino); tretinoin, ATRA
hydroyeasiii diHyg=edy >acu EoRR S pmpRapUTdRe tis t BFevalin®) ;

1dax%l%&.r?3(fci§myci/fi@f ubi 658 rE¥aLR! AERYe) V'M@fﬁiﬁemesylate
(Vel ban(r)); vincri stine
(Gleevec®) ; 1nterferon alfa 2a (Roferon A®); Interferon alfa-

2b (Intron A®); irinotecan (Camptosar®); lenalidomide
(Revlimid®); letrozole (Femara®); leucovorin (Wellcovorin®,
Leucovorin®); Leuprolide Acetate (Eligard®) ; levamisole
(Ergamiso].@); lomustine, CCNU (CeeBU®); meclorethamine,
nitrogen mustard (Mustargen®); megestrol acetate (Megace®);
melphalan, L-PAM (Alkeran®); mercaptopurine, 6-MP

(Purinethol®); mesna (Mesnex®); mesna (Mesnex tabs®);
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(Oncovi no); vinorel bi ne (Navel bi neo); zol edronate
(Zonmeta(r)) and vorinostat (Zolinza(D). [00130] . For
wa 2000mpé2hensi ve di scussi on of updated cancer PCT/US2006/043096
t herapi es see, http://ww. nci.nih.gov/, a list of the
FDA approved oncol ogy drugs at
http://ww. fda. gov/ cder/ cancer/druglistfranme. htm and
The Merck Manual, Seventeenth Ed. 1999, the entire
me t HEHUSH Se OfMeMﬁ'bEPeﬁ&Eeh‘?r emét'hkrbgéyﬂ Dex®) ; (mitomycin
reference. [00131] The protein Kinase in itors br
C (Wbmmﬂau?hcahlttsaans t hgsedfremdy bemﬂmxaﬂta:tcamlel nt o
rmacesitical = 64 W) 2007/056221 PCT/ US2006/ 04309
oSO =S fm ,FR0TLOSG221 T L2008 043036,
nelaki@sime plarrReon?] ¢ ako€eBPRSEI NSre MNP )COMRbFSBy@Rin
anount of the ﬁ@Otel n inhi bltor effectlve to'treat or
(Neugiegigent: Kkt heeint éBlesadin’on aa¢litaxel (Paxene®);

e ) jcarrier ar e anot her
pacl&%%ﬁ?fmﬁ#&?i Y G ER PR B i 1B cony
(Abx'spreotes )n; kpalaske neith ai Bdpa oadicki®on" padtidnset de(Riddia®) ;

a\% ns d| ses_or_other del eterious @pondltlons in
peg METEPT kP AESHCTS SR ST )51y REFAARATSRER

(Ond%@ﬁaﬁqXN“Pé§¥&l§§hsM&ﬁhQNEuhh@%%aﬁ'o%eﬂggfgfgﬁwﬁﬁsodlum

di seases, inflammtory di seases, neur ol ogi cal and
(ALigdd dde Ramied taein di¥ensas’ >@am@pbrmem ol ee®) ;

plic; h@%ﬁiﬁ‘gs’mﬁéﬁféﬁycﬁﬂd(ﬂ§£:pg%01nme ter Ceapcseodlum

i s° not owi 7Y
( Phot-arfoeirs? br;ezmarmahye cmauuxanm@ost ajlﬁnatcﬁ:&‘irié

eni_t tract 0 ug. lar gl i obl ast omg,
(reaBZ AL B LS e PIRRRRRNS) || BTt R )
sargeRindaydim d(E@lﬁ]@ilﬁ@(ﬁﬁ; Qéfg@aﬁélsltlﬁﬁr@ﬂB?%e@)nm doflnin
carC|®norm |l ung adenocarci noma, non-small cell | ung;

(NexgyRe: ) ic I toreP Erreoha; (ﬁaﬁ@séag)) a@@mmmonm},eate
(suckbiegi el || 61 8062 bl noMRc,uadLS frantipted

car ci nomm, papl carcl noma; S noma;
temogaﬂwnmite bamman%x £i vemipobiiver, voBRE n(mm\aﬁd)

assages; ®k| d car ci nong, el oi d
test& ?Sr d’é{ ?%Jp”h i o d%%?@‘é?gmﬁodék% o THAFAREPE ) 7
' thloﬂéﬁﬁm THEB@iék%md B8 Y BX ah 0N Bk bandtiR®);0NQUe nMBUL D,

‘ ynx; smal| intestine; colon-rectum 1arge
(Farﬁﬁtté%’t rie, TSt uiRmal al Bewhar ¢ enTosi theorssy/ Isyls,?dem

tos J.Qﬂﬁoln%.lﬂ( e{Bé’%sxallpﬁ)lg’ %rJQEuEG&Qb Q@I@g_’%rept%n% d:LSr‘f’éln ,

but is no

ATRA (Vesanoid®); Uracil Mustard (Uracil Mustard. Capsules®);

valrubicin (Valstar®); vinblastine (Velban®) ; vincristine

®
) ®); zoledronate (Zometa®)

(Oncovin™); vinorelbine (Navelbine

and vorinostat (Zolinza®).

[00130] . For a 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.

[00131] The protein kinase inhibitors or pharmaceutical

salts thereof may be formulated into pharmaceutical
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to, the follow ng cancers: epidernmoid Oral: bucca

cavity, lip, tongue, nouth, pharynx; Cardi ac: sarcona
wolanmgiosear cona, fibrosarconmg, rhabdonmyosar conBCT/US2006/043096

| i posarcona), nyxoma, rhabdonyoma, fibroma, |iponma

and teratoma; Lung: bronchogenic carcinoma (squanous

cell or epidernoid, undifferentiated small cell

undi fferentiated | arge cell, non-small cel

compadEROCAi<| f@ﬁaadahmeetaatﬁbhowﬂa@{ﬁﬁaw%ﬁ' HOEns. These
bronchi al _ adenonm, sarconm nphoma, chondr omat ous

PharRGe Y toiRipL - CRBPOREE2687) 0 é’&é’% SONRISDED 6210430081t Of the

prot@sotiitlivitor Gasteat At 8s tbNalre £S5 QPP JYHS, {SOURINYSe -
cell. carcjnoma, |arynx, adenocarcinona,

medipgesn R LoREn FPfpRoRERE TeSesicR oA s pRptable carrier,
are LYIUHUR, ohiSh@INOSE 68MRhe PRRESBAS i {Wllst Aly |

adenocar ci noma, insulinoma, gl ucagononma, gastrinoma,
[00132]ci nSFRE tembRs PYPPEAE) Kisasd-rsskisitel cmedition”, as

used!@kﬁﬁinﬁeSneéﬁQe89§éé%égog§ PEXEHPQﬂ@ieé?%f&@Q'gondltlons in

tunors, Karp03| S sarconsm, eman
whiclj SomEotelf JEibreARiS KnBWONER, Hlemgeahmbé orshange

con&ﬂ@fgﬂérﬁﬁbi@@§n0§§ ﬁbﬂenﬁnml%%Q %{ %ﬂﬁ? q%huV||%gg%ases,

adenomma, hanartona el o on rec
inflggmevtannaldisessanm Genirpdogigayly atrrdmteurckcﬂ@l@e:yeratlve

bl
dlseggquoQQLguQPana¥§£gL%a%gﬁgE b_ urg%%rg%%ﬁgﬁéﬁ%uand asthma.

I'ynphoma, Teukem er an S
The gem “wandewhainciadsst i bnél iselotcdriciitosd, to, the

fou@%%%c%r(aqw@l@) prBR O8] Abea b AOC R N A S OB s,

testi sem noma erato ryona
genlﬁ@mapggamm|WMﬂm¢ ehgphegasclnanuﬁusaﬂxrﬁmblastoma

ter. al ar ma fi broma flbro enony,
neur é.%.ossnttaétr%él,d sttgcr%rlxoécszﬁ gkgg keEatoacarH: a](.jun g,
EPldemmmydxnaﬁqdmwm@arEangaa¢el¢hchmqynuMH(ngmﬂmu cell

carc %eﬂkpbl n |osarcona hepatiiiil ul :ﬁdenona
E mandi oma\go ﬁ’%‘?% h5s8808s: "Rone™ %¢ conge
colo@osa@@nnmaunganéréassaadenacananmaH dHyr OB, follicular

] 0] cho dr osar coma S sar.conm
e SO U F BE R P LR "GP SRR Y FREF pema
semlnpmbommelaﬁammanéagcemh Cthdﬁé&Dbaﬂﬂﬂﬂdﬁﬁﬁillver
carco%%%%phrqg £osteocartilag HE‘S exost oses),

enrgn %QH% Y JRORTPEBF asEdMReYe KGR SIR%oF | Brohaid
disoogtesi; dlw@tmmim ahdogians, cnbagkumnres,, HeIMPUSe1ls; buccal

ste ul l teo henan i oma, granul omg,
CaVl% %%ﬁﬁl g?Orﬁﬁﬂs) REE g SO U e RhRFGR; Small
intesenm&gl@ﬁﬂdﬂﬂﬁéc@ﬁmpnB&ﬁ§e81ntbéwﬂme, rectum; brain and
central nervous system; and leukemia.
[00133] The term “cancer” also includes, but is not limited
to, the following cancers: epidermoid Oral: buccal cavity,
lip, tongue, mouth, pharynx; Cardiac: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma,
rhabdomyoma, fibroma, lipoma and teratoma; Lung: bronchogenic
carcinoma (squamous cell or epidermoid, undifferentiated small
cell, undifferentiated large cell, non-small cell,
adenocarcinoma, alveolar (bronchiolar) carcinoma, bronchial

adenoma, sarcoma, lymphoma, chondromatous hamartoma,
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(astrocytoma, nedul |l obl astoma, glionma, ependynoma,
germ noma [ pineal oma], glioblastoma nultiform
wobhkigedendr ogl i oma, schwannong, reti nobl ast onBRCT/US2006/043096
congenital tunors), spinal cord neurofibroma,
meni ngi oma, gliom, sarcoma); Gynecol ogical: uterus
(endonetrial carcinoma), cervix (cervical carcinom,
pre-tunor cervical dysplasia), ovaries (ovarian
me s M R, 6B s MWL 20046056231 %EE&Hé%QQ@’Pé&Q&ﬁous cell
(serous cystadenocar ci noma, nmuci Nnous
Car PFite nEaf 2F noRAESOGAEICASSIE e d ey pomagoma, lymphoma) ,
ston@c) Ul Qe 1 A6RA] @%bhb%@ri’eioﬁﬁféégféér;aﬂ' Oo&flkeas
tunmors, dysgerm noma, malignant teratoma), ‘VBrva
(duqtegy AARRCERY ¢ irane) nsmgulilmongepiahddgdnonaci gararinoma,
] j i ar , 0 , | na_(clear
Ca T R o Bonanbus B TEAr nome 8ot 7BrgoEines
(adegwrcesrrl nqeanbr Ypnahomkabdemgdsarichrraimora) | karpastubes

Ci r : ol qgi.c. bl qod oid
sar I euk'errli a a%cl)ﬂl%' Zﬁ%kagﬁﬁ'gﬁl}%] figgc%lﬂae’ %%‘f)%%%%’éﬂ“@’
fibramilenilarahriorvel| prphecye dntesitkiendsa, (adenocarcinoma,
i ferati LS ~_multipl el o

e8] ALY LYol SRR E L O Bscmyoma),
colayon-ddddykirestuthy nphd peektralli; g et uny,ndeonbt olfi hiiry tract:

, [ 1 d. di sorders: , _Skin: i gnant | anonm,
rierfS) | {ad UL LR 06 Ty 4o AP0 TR PO
lympemposilesilssmiahn, bkeddbracadt arhyo| esquiysptaséit

.. 1i.po ..angi o r mat of.i_ br oma, kel oi ds, |,
car B T R it IRADH Sy PG
prosfteltld clddemddyroidonar; csaeramanedildsaris t hysmitoma,
arcing undj fferentiated _thyroid cancer, nmultiple
tera%r?&‘@dr ie%r EOpT asT a* CtigE32 AL ST EHIMRr i ne
choriegplasireony pes@Bcohaln LnakrsmadulaiarethysHr6isahser ,

. ochr.onocyt oma. _ par agangl i ona; .and Adrenal gl ands:
flbr%&‘ur’ortﬁlgos Oo%%?n_%%s, aa%é‘o?‘@itf?\%cms Jc’e?‘?mg) asbLver:
hepaproma deckderaten 1ubatrudescanehl) ,aldddicias hyz AEYnens,
he ag:f . t h%eabove-i dentified conditions. In sone

PSS TNy, THELCRIRTRPY sNEBRECFED G i oreetal
hematkyicoiad, korlixeaspasaages; Bohe :t esMeREOI @ - sRtahgd
(ostcondirt ioon" or_."Aurora-nedi ated, di sease"” as used

REPEET Metrs Ty AF 165880 MGiLiigRagE didt s histiocytoma,
chondadiadcgma N Bvi e Aus8FachAYr 8Ea ifnaY Ayanghodd(reticulum

Aurora Q. is kno to ay a role. Such conditions
ce11, RERGRED i (RO LB P Y BLPHR, AR aSior Jne coll cumor
chordoar, e tistleodhnysof fomandobeeashrtGaBeAowd exostoses) ,

.nmye. Loproliferative. disorders, such as pol ycythem a
benlg% chJ% roma, chondrobgastoma, chondré%ygg ibroma, osteoid

osteoma and giant cell tumors; Nervous system: skull (osteoma,

hemangioma, granuloma, xanthoma, osteitis deformans), meninges
(meningioma, meningiosarcoma, gliomatosis), brain
(astrocytoma, medulloblastoma, glioma, ependymoma, germinoma
[pinealomal , glioblastoma multiform, oligodendroglioma,
schwannoma, retinocblastoma, congenital tumors), spinal cord

neurofibroma, meningioma, glioma, sarcoma) ; Gynecological:

uterus (endometrial carcinoma), cervix (cervical carcinoma,

pre-tumor cervical dysplasia), ovaries (ovarian carcinoma
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vera, thronmbocythem a, nyeloid netaplasia with

myel ofi brosis, chronic nyel ogenous | eukaem a (CW),
wohowrise2myel ononocytic | eukem a, hyper eosi nopariuisen06/043096

syndrone, juvenile nyel ononocytic |eukem a, and

system c mast cell disease. - 67 WD 2007/056221

PCT/ US2006/ 043096 [00134] In sone enbodi nents, the

compounds of this invention are useful for treating

[ser&@RC %&st%%cﬁ:sax@ir%rﬁgt aénuc&mshg' @gst%rfa%caﬁ@&oma,

non- sfal ung cancer,; loproliferative
unclaﬁ§erfé@ds cagmlm%abolgwnhémsa \téuea;al cell tumors,

SertBﬂEQﬁE@%M%P%@fi %ﬁ%§f§dn§2%ggkﬁ§hﬁ\Mtlﬁallgna% teratoma),

nmyel of I"'br 6si s nic genous eukem a
vulvay diseranmosia iae lle ukand anomhypenememmelhmlswmr@mma,

sk YO ANk SUUETr10 SIS P BB cons

carcci,ump@unmm scéhlecaronnoane mtrwlo:fdarsazrmna ng

i sorders rt
(empRPIRAP Sl SOLESE ) | "Erb Rk 1A Hmes (carcinane)
breabeukeimnmt(camg)gc adml@ecpr omyellodyt ileukemkdetn BacytAPLInd

and acut e I uke AL L 00136
chrolgglyi §51% rﬁ]ro},m coon]%]g%% 5¢ E]e%lﬁg a?1 é‘lﬁroﬁfg Ifphocytic
leukphderaogstliopatd yi Becepi abl didesiseat, i wes torp I atly¢gomaf

et S AMANS L S 1L | DXGDil N T 2, DS STRIOYEL, o

1ympabmmermamngﬁanﬂi1yhpmmﬁa13hah691&éhle lymphoid disorders;
Skin phar rraceutl cal I% accept ablz derivative or_ prodr [9 11
1050 B LU h AT caP Py 2 afPE A2 pgigpamous ce
carcsabtnaof man:peﬁne-rs aotdes, deeird@bacanthcnomeLes of
nventi an, whi ch, Bgon admnistration to a

dYSPﬁSE'%r}lc M=Yi’s Jc%%%‘l P IRPByi Fergatatihmons » Jegtgids.
psormasuﬁdlmm%ﬁqmdEgldmmDOpﬂgl?ﬁakbl%Hﬁfﬁ%?ldﬁﬁfﬂnéﬁb
i,nhi_bi tori tive . netabolite residue thereo
£O12 i e HRVEHT T HOBR L gR P dPTe HESE-4 Hrteinoma,
undi ffiereass ddl ioavwsid abhhtby , Ot p1eorpRidds: f hdbSi1asia
|nvent|% V\/nen such corrpounds are admnistered to a

tYPepafi e fitt WA F WP ngeaR18raR FYPEIMAEhi stamblial

medul 0BRGU Tﬂﬂlytx%lbf d&}{@ef £aghb¥caRembled omat,0 dhegdh®Pdma; ana
or _whi_.ch enhance dellveréaof t he parent conpound to a

Adreppad) gdrdis ¢ IRt Thilfe & ko3 | GHaeYeus cell”

as pgpsicEa Héﬁéﬂﬂ\Niﬁé&ﬁﬂéspar@8&153@@ﬂ$&ted by any one of

the above-identified conditions. In some embodiments, the

cancer is selected from colorectal, thyroid, or breast cancer.
The term “Aurora-mediated condition” or “Aurora-mediated
disease” as used herein means any disease or other deleterious
condition in which Aurora (Aurora A, Aurora B, and Aurora C)

is known to play a role. Such conditions include, without
limitation,Acancer such as colorectal, thyroid, and breast
cancer; and myeloproliferative disorders, such as polycythemia
vera, thrombocythemia, myeloid metaplasia with myelofibrosis, ‘
chronic myelogenous leukaemia (CML), chronic myelomonocytic
leukemia, hypereosinophilic syndrome, juvenile myelomonocytic

leukemia, and systemic mast cell disease.
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[ 00138] Pharmaceutically acceptabl e prodrugs of the
conpounds of this invention include, wthout
woOiizmaTioas220n, - 68 WD 2007/ 056221 PCT/ US2006/ @¢B@88006/043096

esters, am no acid esters, phosphate esters, netal

salts and sulfonate esters. [00139] The conpounds of

this invention can exist in free formfor treatnent,

or where appropriate, as a pharmaceutically
[OOléﬁqethQI%éﬁ%tem$&@@ﬁ@$t§5 uged d %@%dﬁdér5¥téﬁ{% 1n ention

‘pharmaceutically accept able sal't" “refers to sal of
are ysedido ity VI HRS, CANF B nSURE S0 lofr sBimY, thyrmd
breaBRdi Gala jdgnmni11 sebiabl anfokaser;i N LRptact with

the tissues of hunans and | ower ani mals without undue
mye lopxediithera e A1 eprdars er ghehr espomly arithatiea Veke,

0 lLe efd.t

DO Dhar cac n oA o ot Apra st
chrophe svedaariudflewieniay eﬂhlronllcn oiyedentdrosey et | lledkemla,

hypeﬁrée@ﬁ‘l gtl"ﬁ_ti & é Q&Ré c ?‘ngﬂa.g.%mtm§e3%mdosnoac{]}ﬁt b$ 1|1kem1a R

These salts can prepar ed I'n"si urin
and pyetamiion vk plﬁlll@me@ae of the corrpounds Acid
it S b cti
[ooﬁ%?lf gcgl csa%nr%eoun ?%lql%nggfeggﬁa ér:gca{ns invention

are saetfatbl &r gmﬂa:tmgihn@n@anp01acb.d: aimhcﬁ:)del:r&ol atr ng

- t o s d 00142 Exanpl i.tabl e
partgglﬁ&%gjél 54 nclnﬁlj’gﬁge{%3 le!’ﬂlg’ ~Pafe, (%‘illlg ndt e, °nte-
myelagpacat d,eWenzioat ech)enzeoassl-iow&tyelodyts:w flailﬁcemia

(APLput %_rﬁ%t Ct it rlat Sh cf}gp{](g:r te Sﬁlgggq%&gal f onat e,

open anepr ecyl sul f at e,
[Ooléﬁhanegm famiartta,orﬁ otraxatlee éumpbahas g:lfucnhfsptnammitemn,

at a sul fat e, t anoat e, )
pnar e R ol e s iV by See™ IR G et the
comp@unbﬁdKﬁyyﬂhhammmﬁﬁtﬂwmemayaalabebdﬂﬁmﬁﬂdyedﬁt@nate
esul.f onate,, 2- na}glgt hal ene nate,, ni cotinate,
AV et p

compos anns to Eﬁ%} ﬁ e ]ﬁﬁ%ﬂﬂ#éﬂ%é

&> “6ka
dlsoﬁdplﬁenyl propi onate, phosphat e picrate, pi vaI at e,

oon 897! B gt il suceLtate suale L o
prodfufer maeinds argt hasmdxaht caMi/| aceebtabid henkel Viescer,
saltpggr ggceeust Ie%:alcl oacCe:Ptgebwl”f\’ratr:?}\/reb%fegplc%){nepdodnr!i tc?fe this
invention which, upon administration to a recipient, is
capable of providing, either directly or indirectly, a
compound of this invention or an inhibitorily active
metabolite or residue thereof. Such derivatives or prodrugs
include those that increase the biocavailability of the
compounds ©f this invention when such compounds are
administered to a patient (e.g., by allowing an orally
administered compound to be more readily absorbed into the
blood) or which enhance delivery of the parent compound to a
bioclogical compartment (e.g., the brain or lymphatic system)
relative to the parent species.

[00138] Pharmaceutically acceptable prodrugs of the

compounds of this invention include, without limitation,
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- 69 WD 2007/056221 PCT/ US2006/ 043096 preparation of
salts useful as internediates in obtaining the

woanpmiexds of the invention and their phar maceBCTaakdog/043096
acceptable acid addition salts. [00143] Base addition
salts can be prepared by 1) reacting the purified
conpound in its acid formwith a suitable organic or
i norgani ¢ base and 2) isolating the salt thus forned.

estéxoylﬂeeauﬁal 461 deekyad sl r JRARR-AR '@gﬁe}?sseﬁe gﬁ' ggﬁts and

alkali netal (e.qg., sodi um and potaSS|u ,
sulfonate REE*rS(e. g., magnesi um), anmmoni um and N+(CI 4

loo1ddey! ) drisel éémpanhas b&%&h@&@é&f&%é@”éﬂgﬁ in free

quaterni zation of any basic nitrogen-containi
formydfqipst e trenE onpsundsre seboswmyr intrei s Yater or

phaxgdyalcse}gc'hi@flﬁraghé?%%'lgl %6% oducts may be obtai ned

quat’erni zati on Base addition salts
[001g0do i et udleedl kakieior &hlealtienm Egmat:l‘man@@atieahuy.
8Se ve Li .Qr ahkali earth netal,K salts
acce%%‘%{ ergs%%%urﬁgfké? 5’% S%‘otﬁass&ﬁm TARY wnieh are,
withipgridsi umomdotheOhnIdemelélulc{aﬁeermgmmeuéutahbye for use
s e en _appr nont oxi c
R N e s ARG T EoBar | ghmaLS
withertnmethdiss ntgozsngmtgm drsisathcas dldledeichydspshede, and the
hos nitrat

1ikelar f ate, | owera
L sula;%ona% e a%o ar]§/l ‘%I"}l gonaf‘%gll SO heafsoari:af%sea %HE%AEZ@S’*‘
ratighi | e not in thensel ves phar maceutl cally acceptabl e,
o n prepar of salts useful as
[oorﬁqﬁ%‘l’e P(eﬁr% e%ceu{_‘ g're[Pﬂ Ag FP gr?pcﬁﬁ'ﬁurss offt Hge compounds
of tihiee ritrivem taiwoin ihenndphahnseeetﬂbxqa}elcy zamepg@btgbaéi d
dition.salts, 14 Phar maceuti cal |
lnor%[:cepctarféej TIFEF s2 PRSP %‘E% k&sSfsed § ?%e%%ltg can be
pregwnmdnﬂnﬂﬂimaldﬁﬁmﬁgstheoﬁimwﬂﬂﬂﬂhiaﬁiﬁnai@dnﬁﬁrlflcatlon
of t%‘[mted to on exchangers al um_na, al um num

SRS UGS | AT eEfidniprofaitts @R PasPReRaned by 1)

reacsdiigMtae i £ badf eempsubst aﬁcq&sslmﬁé@%ﬁ@épbafﬁsmth a
Ci ne, sor bi c acid, potassium sorbate, partial

SultglCe c?ear}ﬁ?t%?ei“,HBFgE&PEr 3Ceq FebtHbl E50kEiyg the salt
thus&(flod:&;edl\lat er, sal ts or electrolytes, such as protam ne
di SOdI u dr ogen phosphat e, potassi um

|.fate
f°°1%§ar 0géfc ’Wﬂo%f)h% u%E P BRAGY iSge b i Hee ke sacetate,
adlpamblmaﬂﬁlﬁaﬁépaaspafeatﬂﬁ)BQQEE@Q@QZ%enzenesulfonate

blsulgT/USZquggiigg, citrate, camphorate, camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, formate, fumarate, glucoheptanoate,
glycerophosphate, glycolate, hemisulfate, heptanoate,
hexanoate, hydrochloride, hydrobromidé, hydroiodide, 2-
hydroxyethanesulfonate, lactate, maleate, malonate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate,
oxalate, palmoate, pectinate, persulfate, 3-phenylpropionate,
phosphate, picrate, pivalate, propionate, salicylate,
succinate, sulfate,” tartrate, thiocyanate, tosylate and
undecanoate. Other acids, such as oxalic, while not in

themselves pharmaceutically acceptable, may be employed in the
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magnesiumtrisilicate, polyvinyl pyrrolidone,

cel l ul ose-based substances, polyethylene glycol,
weadi7gs22car boxynet hyl cel | ul ose, pol yacryl at es PCWa%e®s/043096

pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners,

pol yet hyl ene gl ycol and wool fat. [00146] The

conpositions of the present invention may be

adm nistered orally, parenterally, by inhalation

prepfE¥ayion t&Pi sal Ly, ubegtal lag 'H%%¥ﬂéﬂl£%@§a&hyobtalnlng the
vaginally or via an inplanted reservoir. The term

Compcrﬁ}%t afne adnvigBH iRsy i Hhedluddw subeatbhhesldy

accéﬂﬂa{]@l/@rwélﬁd hda4Lamuscubar intra- articular,
ntra-synovi al i ntrasternal i ntrat heca

[°°¥%ﬁ%ap 3TDRAFILiARr SRASE IC@n ke MNeRALRAl bund) reacting
the | ffﬁiéﬁ”é@m?bﬁhacﬁhoﬁt%r'dﬂ&“%éyhtifaﬁlgu§ﬁl able organic

00147] Sterile 1 njectable forns of the conpoSi |ons
or igongnsic ipRentand Ay iselagicsushr silkagimogsformed.

[OOllehS]penséﬂ‘ts Tcﬁ‘@:?ﬁveaui'g%ﬁs' %ﬁﬁ:cﬁg}y aﬂ::e flg)a{gy& aglelg:lude alkali

according to techniques kno art using
metagdy i tsaly) o diepbyni agdopokessing)ageritkalaime saspbndengl

(e.gﬁ.gerﬁ]& Jyﬁlrﬁ')t erileo JLlﬁlC%.?l %I" E pa%ﬂ‘k‘ q & g%lt%l Zo This

e as e |nJecta br* Sus
anQﬂﬁiOn(ﬂd&prﬁn%nﬁeﬁablyhacg@pKQMH;zhdlmmtoﬁrasplbastc

n1tﬂ8§éﬁ”€gﬁﬂéﬁﬁﬁﬁgs%ﬁ #E'%@ e’é%%?%ﬁﬂ%? gﬁ%cfmgeg herein.

t He accepta es an solve
Wateghsinyaid el vl er orRingeersikde praiuans mhsetbai 6btained

sﬁﬂﬁl sQlution. In addition, sterile, fixed
by ol l%glre coﬁ%%%%lgnally enpl oyed as a solvent or
foo@dsp@ﬁdﬁngddedlllgm seort 4 mbspuiposedeaabkand fixxedkeiline
ed | nt heti ¢ .nono- .
earel Yngﬁ yceri @Q/ Faﬂt{%ékggglg a@'{gﬁcﬁ &1 1% agi}f%léﬂa earth
metajlt §a@1t5ﬁ:e1mcwea@lerwénumes 1a|tmuusefptdta§sixhe calcium,
atjo [ ctable as are nat
magh sag%%cé%(iléﬁ?yf%%%eptgﬁfghglIg %ﬁﬁﬁ??ﬂ?%ﬁ?%ﬁyo?FcﬁPtable
salt@agﬁmﬂudﬁl ,whespezpratbpriiatehenonpebyiex keilyh 8l quaternary
0 T o], .sol utions .or su ensi ons may al so
amncf i, O hna HIESEe Mo SREC FERRRG Mrdie o et G, o as

hall§@chhmdnmnmmaynmahybxyehtelosalﬁhtsyIpﬂdﬁpﬁhﬁéﬁrﬁiﬁgate,
in the n1n ation of

are c use
lowe%% %ceu R iNA a%%ep?g%ﬂ‘ gg&él@tﬁjr rgst er?lacwlf and
basezooma@zzrbtpcm US2606£ 04889 phairmelceditig: LMy Sieespeasle,

sy HCRR G e SRR B0 o A D
intermediates in obtaining the compounds of the invention and
their pharmaceutically acceptable acid or base addition salts.
[00145] Pharmaceutically acceptable carriers that may be
used in these pharmaceutical compositions include, but are not
limited to, ion exchangers, alumina, aluminum stearate,
lecithin, serum proteins, such as human serum albumin, buffer
substances such as phosphates, glycine, sorbic acid, potassium
sorbate, partial.glyceride mixtures of saturated vegetable
fatty acids, water, salts or electrolyﬁes, such as protamine
sulfate, disodium hydrogen phosphate, potassium hydrogen

phosphate, sodium chloride, =zinc salts, colloidal silica,
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agents or bioavailability enhancers which are commonly
used in the manufacture of pharmaceutically

wacowpse2i e solid, liquid, or other dosage foPaE/USBHG6/043096
al so be used for the purposes of formnulation. [00148]
The pharmaceutical conpositions of this invention may
be orally adm nistered in any orally acceptabl e dosage
formincluding, but not limted to, capsules, tablets,

magrREUSRH S: r SHUSDEASE ONSHEH vkt rd i 46 €881 Pf10se-pasedq
tablets for oral use, Carriers“commonly used may

subsitaclqafe IRRIRE ahEneosAYCsilar clediwbri cati ng agents,
carbPHG A RUESh HA St 8538 &t%ﬂ;ﬂ%é%%igf ?lyggﬁylene-

oral adm nistration inh a“capSule form
PO lY@HYIRSTREY YRR 1 kP el epparmess , amsd ldrd Wy ksnansy bychl and wool
fat When aqueous suspensions are required for oral use,

the active ingredient may be conbined with
(0014l si fEliengramposispendi g thgemtrssdrft destemdion may be

.caert.aj LN [ or .col.qri agents_may
2 Y S onab e ARBratiyet oo y i e P8 82
topigdiivacetsd al Ly onpasalilyns bokccatlliys, ivasima dhy nay bea an
. i sie (n.the formof  suppositories for rectal |
1mp1%31£e§ S erga | o(#]r Thggléec n*Be pﬁ‘f‘%ﬁ%‘re&?]by i x‘i"ﬁﬁgt hgrein
inclagemt sMbdutaseptabl tnhoavienoiusgt iing raed i et , Woheba -

N i d oomte rature but liquid gt recta
artﬁﬁgﬁag%éaﬁggéﬁé??%%$%$orén&FPF%ﬁﬁqé'ﬂw%ﬁkf??%@% to
intreplegdsmortdeel drigtrouehatater haltsaTmsiditl Uden& 0CRBracranial

beeswax and pol yet hyl ene gl ycols. [00150] The
5 PRRGAESEt this 1

inje%wggﬁnor 1 s ;
pharnaceutf%‘$ %ﬁﬁmﬁ% f this invention my

[0014l790 bestadni 1 siefedcabpecablns espeatialddmpdencibls of this
invehdhast of .treat nment incluges areas or organs readily
REEEIRYe 1By STEEP LAl ChpBlregirons SR TP seklgse
suspehstitmeyey tie Skirfuladedt Becbed@ng Hedddahi k@S known in
may be prepared for

Sui t abl.e topical. forpul ations ]
ene B Wit B Gl Pofhuanes fobrsnt i agants and
suspapglireatdgentfor tliee | overilbt estjettladlcd@refedaPon may
effected in a rectal ository fornulation (see - 72

su

2180560 F BEFUSEO8 593556°0 6, S e Tien in @ non-

toxisUiphalirt anampy faiqabeibos. alapked! It 'soltvANSde IRl exampie
pat ches may, al so he used. [00152] For topica

as aaﬁﬁﬁi bt hd PREFREELEL caPMoReids BIRP Rl ee

vehitoeRUladiceddveéntsdli t130E em@yNbBEBployed are water, Ringer's
solution and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent
or suspending medium. For this purpose, a bland fixed oil may
be employed including synthetic mono- or di-glycerides. Fatty
acids, such as oleic acid and its glyceride derivatives are
useful in the preparation of injectables, as are natural
pharmaceutically-acceptable oils, such as olive oil or castor
oil, especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a long-chain alcohol
diluent or dispersant, such as carboxymethyl cellulose or
similar dispersing agents which are commonly used in the

formulation of pharmaceutically acceptable dosage forms
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contai ning the active conponent suspended or dissolved

in one or nore carriers. Carriers for topi.ca
wadni7riseX2t at i on of the conpounds of this i nveRCTMIS2006443096

i nclude, but are not limted to, mneral oil, liquid

petrolatum white petrolatum propyl ene glycol

pol yoxyet hyl ene, pol yoxypropyl ene conpound,

emul sifying wax and water. Alternatively, the

1ncl@i@ﬂ%(@ﬁﬁl§%nscﬁﬂﬁo§hgbg%1@¥s be &Lyl é&ﬁgohﬁly used

suitable lotion or cream containing the active
surfaghieHeht sSEeR peRdeneersdi $edNFe i @feer cempbedfying

agenﬁ@aﬁﬁﬂﬁﬂ8é§§iiib@@&%?t@QE%&E@EEEﬁﬁ&cﬁ %fébLSmmonlg used in
carriers may include, "but are not limte

the gRRULaghure pf nBhasmeseatd caddiy srdrpiealsbe selyfl, liquid,
or o%%te@:r %&%e f@l’ﬁéréﬁ!ﬂ aIaEinEBOIb’e %ﬁ%yégpgﬁﬁgﬁhrgoses of

benzyl al cohol and ma or o
formuHé Sileet maceut i cal conp05|t|ons may be fornul ated as

[0021iggr ONized ﬁﬂé?ﬁ&ééﬁ%ch?uﬁ QLG 5 ogﬁg% Sf] eﬁﬁedmventlon

sterile sallne or as so S In oni C,
may g esteddl s tadninishbrad, 1ol smr QMat]hl}orawdzpbalbla dosage

FormP ! ?&%ﬁ%ﬁﬁ3%1 bﬁ?cﬁoeslﬁﬁﬁé% alkonl hLorldgablets, agueous

Al'ternati n1c USGS
Suspﬁméﬂwaueurtc%@lubnpnslt|6nstM&ycm$efmﬁrmmhledslﬁoanoral

ol it e t t 94] The
use'pﬁ%}nag%ﬁ%%%gpﬂéggg Eg%?oﬁgbb 9% |s§?r%é9%o%% afgycorn
StaI@MSo &&bﬂ#@@tsngredehysnasabhaamxmﬁgmﬁsimmakaéaﬁate, may

h oSi n ar as sol utions
also %1ﬁgﬁ%%%p|0€%%ggr enzyﬁ loncﬁ%é? %%Pfg%?eform,
usefpﬂeshmhwﬂmm@smanbsncpUden1pcanmmem&uio&enhancernstarch.

b ,
i T
ingrp@(iﬁﬂj e beooonboheli rash Ielnlm]hﬁjtﬂ;flrtghiﬁnﬁasubpending

nbi he carrier rlals to roduce a
agen%%nglgﬁgégé%% %fn?eﬁﬁ Vgry {ﬁ)?F%ﬂ% ﬂBSFolorlng

agenttseatead, alde par hddabdar nnde of adn1n|strat|on and
t ation In an nment co ositions
001581 d AR HRRH HLE BB b Rl L Doeen tggs of
thisW@dMMﬁHﬂﬁ@Zﬁ&yPﬁEYhﬂﬁ@ﬁﬁéﬁé&@@ﬁ1ﬂ)&He féﬂ@ &8/ kg
égn day ectaEealnhlbltor can be adm ni stered

supp?s T ParTentOF eter ithg* tRaEe SEERTGHT | oSS 0PAB TS t
prepslmld dralrsioc beg under syend whah a specidbre d@@ﬁgﬁrrﬂﬁatlng
R R TR T A [
rectadt ineitperftihe asfechéirefeespound emuoyed, thderageum to
rele %QYQﬁggﬁguggengﬂgk materials may include cocoa butter,
beeswax and polyethylene glycéls.

[001501] The pharmaceutical compositions of this invention 4
may also be administered topically, especially when the target
of treatment includes areas or organs readily accessible by
topical application, including diseases of the eye, the skin,
or the lower intestinal tract. Suitable topical formulations
may be prepared for each of these areas or organs.

[00151] Topical application for the lower intestinal tract

can be effected in a rectal suppository formulation (see
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heal th, sex, diet, tine of admnistration, rate of
excretion, drug conbination, and the judgnment of the
wonreetoséxy1 physi ci an  and the severity of the pacriusaoan43096
di sease being treated. The anount of inhibitor wll
al so depend upon the particular conpound in the
conposition. [00157] According to another enbodi nent,
the invention provides nethods for treating or
abou¥ P! 1 okl BaBE =R Lo R4 0. CORBEL 3LAG,Lhe
step of administering to a patient onée of €
tranggiRzauaie el F BeES cHApoddde &e pismdmaceuti cal

oSsi4l.0n t i herein.
L00 B OS o bond D, b RaCiRle - A% (BATElEER uspa
compsrfiddiqresteay she d Erirnadetestiiat ed soithblenoihsmant

0l . rativ i sQr I i.n. sonme _enbodi nts,,
con LBl AL 80180 Lol S oy 89 B HDRELEE i one
or mwermtcporetrs. di Serdeeyrs Kopanddcidaal ,administration of the

el YE BT ke TER el Agat1 CoREnRBe R L imitea

to, amichearit eolynphbgytiidc peemicanritam,( Al)te [988581atum,

ef e ha thod is.used to treat or prevent a
progy IR Moh el cor ey Pre SR Sty S REneRlehgr comgound,
emuﬂyiﬁymngFmﬂmnan@rwatakf, FRiterrpanicrens, ?h@ipﬁarmaceutical

eni.t.ourinar tract nphat,i c _system. st omach,
COMHOHN RO Hh " ‘T‘% nge ?ﬁﬂ“b‘&%ﬁ&lﬁal § SEhotatei h8raons Ryl cream
conteelrdidging:e ancel yveandmpomesitel Isusiildedngrcanseblved in one
or msotrlreok di abet es ﬁel onmg, hg@) t onegal y, i

CA RS SS YAl GRET e S BT CEYteESti bPRdFable
carrtryingl imkbEedase, batr ame sReCifinti thSease Qineral oil,
Sorboiitsorderndescri bed aboye. %%160 According to

Anoth&r Erbott heht: PREYERFERGSof © prffi b sSREEREdY¥ax,
cetefaotylt redaidlgl Or 2 poeyeltiioteg oS behzyV4al1¥€hol and water.
[001%‘%97/ 056221 PCT%U?ZO%/ 043096 proliferative disorder,

a mysopTRIFFRRFBEFy 858 s fHGe PO HeR L heowpepitions

may Gfe abAnSH©Ed Ngst Qiarpatized soR@Hs{hes in isotonic, pH
a4 her ej n- descri bed. conpounds or pharrmaceuti cal .
a Juégtﬁéosﬁtﬁ e STH181] OFn2Sose eI ekt stsehpRic. pH
adjugﬂéaxhﬂéki@@dséDihéeaEi@herpﬂﬁfﬁﬂknﬁ\hﬁ@ﬁ@@@oéekiéservative

di sorder, such as acute-mel ogenous |eukema (AM),
such, aft SFFonEHRYIRE FRIREATS -( APDES W ohyely . for
ophtiainagenmiess | et NbhatdelutaleadC Wnd oSy | fay be

forAdnggHEﬁn(églgintment such as petrolatum.

[00154] The pharmaceutical compositions of this invention
may also be administered by nasal aerosol or inhalation. Such
compositions may be prepared as solutions in séline, employing
benzyl alcohol or other suitable preservatives, absorption
promoters to enhance biocavailability, fluorocarbons, and/or
other conventional solubilizing or dispersing agents.

[00155] The amount of kinase inhibitor that may be combined
with the carrier materials to produce a single dosage form
will vary depending upon the host treated, the particular mode
of administration, and the indication. In an embodiment, the

compositions should be formulated so that a dosage of betweén
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[00162] In other enbodinents, said nethod is used to

treat or prevent nyeloproliferative disorders, such
wapekyreyt hemia vera, thronbocythenm a, nyel oPdT/US2006/043096

nmet apl asia with nyel ofi brosis, chronic nyel ogenous

| eukaem a (CWM.), chronic nyel onobnocytic |eukem a,

hyper eosi nophilic syndrone, juvenile nyel ononocytic

| eukem a, and system c mast cell disease. [00163] In

0.01lyet Vddeig P odbapnive i ghdl/dREId0d S Usedh] fort ESRL be
or, prevent cancer sucﬁ.as cancers of the breast,

adml&&lso‘}?re%r%%t%t@atéﬁpﬁ reRtdrEdY WieE %, CYBRPE LA PRarY

[oougeact, 1t yombalisCas¥st 88 wecmbod Q’era{‘t),( é‘ngp&!ﬁ]gac dosage
including lung adenocarci noma, small cell |ung

and CHRAFTCRh CASHISRREPTCERY HAfty GHRierpaf bont4gill depend
uponwéx¥é¥i@k§{b§n958€6r§”bQQdTﬂalné[Ehér&@%&%ggy of the

provi des nethods for treating or preventing
SPeqdi g e P wr@ deme darPHi ot heomas sy hee 59kp, ofieneral

heaf%ﬂnrﬁéierdfgttOtﬁmgabkeghﬁ%?fgygg%ggkCﬁﬁieéngkaexc%etlon,

a Cor‘r'pOSI t1on conprisin sal
drugemmmﬂsonsamdkthasewdgwmmmr@e ktpme;n{;ow@ﬁman

and At het,aspegt o ef L hhe 551%%&11% r saéaess ﬁnht%wg The

Ki nase activity in a a I ent, nprises
amougdniaf skrrilpiten WhélpaﬁSQntde@ecmiTpmmd tziﬁefpanuhaunar

compurfy %Wété%gggpgbﬁl ng said conpound. In sone

enbodi nent s Inase is an Aurora kinase (Aurora
[00187]Aur drecoBlingr bpaaGpLhRTeBoctiikeit J ARS, ihT&ntion

ro as T I or SK R

P Vé?tA %%%%iﬁiglé éﬁgeatEQER%r ¥$%§@ﬁ%b§ébf%ggkaaie mediated

COH@KQ¢%BZ@WWIWEEE@ theoseep Aﬁobmmlnmﬁnﬁﬂlmg thea patient
t Ki t { [

one Kb e e P fpe b BRI st thg

compsaiid iy ogl’ﬁ'aet samp| gputtienad” ,capawed diefoinyl mebns an

dd o ising said conpound. The term
anlm%ﬁ'ologlcé%i§%ﬁgléﬁggés used herein, neans an in

[001%i8r o dim agPmexX evr'nlmodSmeIte,, lsadeJchmga.seJ\:irﬁém&ted condition
s o WAL AN CaL Lo SULLLES o cBiliset = Bher el o catgents,
saldtMQnaﬁa Mﬂﬁha¢¢®od¢néatuwa igr isededteeBeSErSeNRN,

renel SRR SRR LU gE oo e o
leukesar@ e(AML) , acute -promyelocytic léukemia (APL), chronic-
myelogenous leukemia (CML), and acute lymphocytic leukemia
(ALL) .

[00159] Preferably, that method is used to treat or prevent
a condition selected from cancers such as cancers of the
breast, colon, prostate, skin, pancreas, brain, genitourinary
tract, lymphatic system, stomach, larynx and lung, including
lung adenocarcinoma, small cell lung ¢ancer, and non-small
cell lung cancer; stroke, diabetes, myeloma, hepatomegaly,
cardiomegaly, Alzheimer’s disease, cystic fibrosis, and viral
disease, or any specific disease or disorder described above.
{00160} According to another embodiment, the invention

provides methods for treating or preventing cancer, a
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is useful for a variety of purposes that are known to

one of skill in the art. Exanples of such purposes
woned7ide221but are not limted to, blood transPasiusmos/043096

organ-transpl antation, biological specinen storage,

and bi ol ogi cal assays. [00168] Dependi ng upon the

particular conditions to be treated or prevented,

addi ti onal drugs, which are nornmally adnministered to

proﬂﬂfﬁ¥a6¥v@T§Y§8£dE9§togogd%véybpfgﬁ&fgiaéggén&§é§%ﬁgr

together with the conpounds of this invention.
compEd&IgIR, tRPeFbPRePipediinisfeniaortothapanitnt one of the

heredrldd sl hye égﬁEBﬁnHBYOQeﬁﬂgyudgghegé%g}?@yg??%gions.

conpounds of this invention to treat pr
[001§ildeasek! $O0269TLPIRARPRES | ofsakitbure thhedot henapdutpctreat or
VRGRNS 1 iely i imigd 10, V&S
pre adri awc%%?%%?%agggg?%%%'nc@rl%cg} iafé,aglgg myelogenous
leukgpdiso ptigéiphaniidetef buomyelaciitida dpotlesais (ARD) , chronic-
1IJeE pl a4 hum derivatives. [00170 her .
e exanpc{LgS; o% %%gg?s(?ﬁ&é'?éoﬁ%ogr%% O R OCY%-\L/JénﬂaBﬁemla
(ALLgmy al so be conbined with include, wthout

ldoryi t atd on: a for Al zhei per'’ , Sease suych a
[001Asjrzimcept%r?)n°t%%g %gfi%rﬁl?%tt P éatsr?te\lr#fm?%}o%érii‘ﬁ%%ﬁ' Eo Breat
or pmesf@as@ mlpasgLif@tﬁA[war ﬁii@mmemt ataflones polycythemia
vorsl SRR CPERTIER o PRSI, PR orosie,
chromﬂqimﬁf%d@éﬂ@@sg$eﬁg5?m$achCM&JbewmrdﬂﬂéﬂfféDg%ongéytic

Q. , JAvonex an [ ~ axone(r), and - _
e IR AP0k s RO o oSy
leukengat, mentd $pstasibnaasuchbeasd alikiddzareo]l and Singul air
w-agents for treatin chi.zophreni a such as zyprexa,
l:()()lrwsi%per c}:ﬂ ,Y%%r%%u%F,grﬁﬁagﬁg‘fe §ri §511< method Ps%isea eo

treasntir- ipfdemat caycagenstchs ueh casdeofd icosties abesasiNFcolon,
I L-i_RA, azathioprine, cyclophospham de,

rosgg %ker%ti T %g
PTOSTRT SulFHH TR P hnuRbrotul S8 Aiffnary tract,
1ymphatiro suptas si yeongent slanohxasney Qh@sporidtiuding lung
adento%crrol.i mis ra%ﬁrymg %cophenol ate nofetil,

enOSPE TRy, S | £B5¢ el BPEs SRR SFopidBhdiResmall cell
lungazatkieapri ne, and sul fasal azi ne; neurotrophic factors

h a acetyl chol i nesterase |nhibitors, MAO ]
[001?%& bi ?o%cs?r$%?%r?%r%ﬂgf:heﬁn?f“pegﬁ\‘?\ﬂ%nt@e i‘ghvention

provékasnale thiatkefsy tiédZzohg, odN@reridrt iPaF K NEOM SO-mediated
nts; agents, for treating cardi gqvascul ar disease

conddnifrh c R HREKERNS, SREE PhnPAMLSLS G b ites patient a

compound of formula I or a composition comprising said
compound. In some embodiments, said kinase ig an Aurora
kinase.

[00165] Another aspect of the invention relates to
inhibiting kinase activity in a patient, which method
comprises administering to the patient a compound of formula I
or a composition comprising said compound. In some
embodiments, said kinase is an Aurora kinase (Aurora A, Aurora
B, Aurora C), FLT-3, JAK-2, JAK-3, ITK, Abl, Abl (T315I), Arg,
FGFR1, MELK, MLK1l, MuSK, Ret, TrkA, PLK4, Tie-2, and TrkA.
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nitrates, calciumchannel blockers, and statins;
agents for treating liver disease such as
woani7iosext er oi ds, chol estyram ne, interferonspPCamg2006/043096

anti-viral agents; agents for treating blood

di sorders such as corticosteroids, anti- |eukemc

agents, and growh factors; and agents for treating

i mrunodefi ci ency di sorders such as ganma gl obul i n.
[0018689t hemncioei aEpéchr oY das QnSﬂéHﬂﬂcﬁfD%Pé‘fatéFpgéat e
.. .or sequential use of a conbined preparation. [00171]
1nhiPd &I % FditdShaAChyBAEY ARy apeisdmaiielersaiple, which
me t hSP Al Yoe AScHAE L ng QHHE!@f%ﬁgﬁﬁggiréﬁ%ﬂfg’ngﬁnh

the kinase inhibitor-containing compound or
compegRfo St ifGFMU It t Br AL PvEPPPOEASIO A FEmMEr haindespadt

ofund .Si RYL UOSAIeL; ; X et h ' the .
com?kiﬁase i nhi bitor fﬁlggégﬁﬁgg ggglq%%Vt%%%%&%{Euﬁﬁfeln’ means
an ipeVAGES {9 avaexayivg shmpieti vintyluwfinde wonpounds

g hj.s i nt i . K] says)._ ar nown i n
i e sy o REE R Rnt Erge  a
matefgptlh otEoIr3] frowmrdemanhal Phi sxitmeerits drhdreeddf eand

plookUl k¥ 1 sunderstaod, ol LNg Rreparative and
Ootesfiné’exaﬁ%%es érggggéf %%&%ﬁf %ﬁ%@%hefgﬁﬁ?% Shrigody
Eluiflgr orhexnnepuse ohiergbhlstration only and are not to

. i ity f .th -, 77 WO
o028 oS S T P AaBRSRRE R0 Y e fpalre samene
is ugpfudoderem variedy hef epnrpreckhertdby dme dupowat ed die of
: : . MR 1 used herein, the_term
s EAET 0G0 DA CR 091 14] LB UL DI Ml e
not Rjiipgtes, tassdel@@dtwihbtuhéononpagach-tddtigSBantation,
. ] i i nqi cat HPL thod .utilized to
b101gggg%ﬁﬁ§§ﬁ%n$%%%r$g%r%§$én??gggnggﬁﬁééigégﬁ?¥ﬁ@:

[0016801 umDeped TN g ohpom, tYe 6parthOulE-GoadidRit i ol 166 1ide
toni trile+net hanol-60:40 (2QnmM Tris_ ,phosphat e)
ereafRl B0 e T e Rat ottt e Dotbepally
admifhssespec tsamas arerperanahyzetdaen candic @S snay be

SS S oneter operated in single M5

ami S BLLE LIRS TP ES B Sarpaiag abfardention.
For erampdecedhemarherapeutic agents or other anti-
proliferative agents may be combined with the compounds of
this invention to treat proliferative disgeases.

[00169] Examples of known chemotherapeutic agents include,
but are not limited to, Gleevec®, adriamycin, dexamethasone,
vincristine, cyclophosphamide, fluorouracil, topotecan, taxol,
interferons, and platinum derivatives.

[00170] Other examples of agents the compounds of this
invention may also be combined with irclude, without
limitation: treatments for Alzheimer's Disease such as Aricept0
and Excelon’; treatments for Parkinson's Disease such as L-
DOPA/carbidopa, entacapone, ropinrole, pramipexole,
bromocriptine, pergolide, trihexephendyl, and amantadine;
agents for treating Multiple Sclerosis (MS) such as beta

interferon (e.g., Avonex. and RebifQ), Copaxonew, and
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t he mass spectroneter using chromat ography. Mbile

phase for all mass spec. anal yses consisted of 10mV
weokoo7/aearoni um acetate and a 1:1 acetonitril ePOEUIS206/043096

m xture, colum gradient conditions were 50-1001&

acetonitrile-nethanol over 3.5 mns gradient tinme and

5 mns run time on an ACE C8 3.0 x 75mm col um. Fl ow

rate was 1.2 mi/mn. [00176] ''H NVR spectra were

mit &80 H6de at £ AQQ+ MEla rUSifRg- %S@(ﬂ%eéuca?xaéoglbutelrol and
mstrugrent The follown unds of fornula

Singykkr od 2P thaf 9% eeraggﬂam SRS zRRhnsTE & sxs:hwaaan\rzmprexa

N 5 ti-
U 15 ol hy « AT SPISRITIAoL) Ly SnSlammarsry agents

suchp.ag| ¢prplconeaypP)dey clTdlt dp@awkesrhoxtint HeRA, ZBatWhoprine,

CT / 017 n of
cyclz:%'?cé%?df J]-%gdlé ; org%g.f%%% 3;\6z1rgeo ]:[n?r%] x@;lﬁﬁéﬁg Io‘%y and
D%%ﬁév%aﬂggngﬁl@@qﬁidk)cﬂgﬂd@mmmi@, tacrollmus,

lLe

rapa?ﬁ%l bﬁé%ﬁ%@%%g& (I)“n(oéf)eg:g' rjalllq"%e ]f%’?%’mg,
cortpl et gids, cyclophophamlde, azathioprine, and

1,N0) d| met hyl - xant hene
suléaosié%ﬂﬁép@%xkgp?égﬁ & f dd:r(ﬁ car onr}Yate (2.18gq,
aC@ﬁKﬁQﬁﬂﬁmﬁ?Stﬂrdsexanhlhitﬂhﬁm MBS TT?&EﬂE@tle@ﬁFEQEerons,

Lion m X ure en allo to cool to |,

ant mo%ﬂ%%%?w “hefor e#aﬁilé’ﬁqc?ﬁse’m Mf‘é?‘égﬁ/asand anti-
Parl@msce@iaad doyehtstr agemus asheaethad tinetdytdi ecatatear

s kUL 3 B0 LA A S ST (00 o
nityaeg2g,cal@ym ¢hhhivR]1( BVBQketB1 (rh Htaltind; 83g6htH, for
trea?:g:sg (]glg\ﬁé d%'is?a%ﬁ ?2%% (asd)corbr Sczfg;;ﬁgifiéé) H_ i/)B
choleES#)ramiis,. fxaopferdnsS EHWY BntN NiddMNlafenbks; agents for
treating blood disorders such as corticosteroids, anti-
leukemic agents, and growth factors; and agents for treating
immunodeficiency disorders such as gamma globulin. Another
embodiment provides a simultaneocus, separate or sequential use
of a combined preparation.

[00171] Those additional agents may be administered
separately, as part of a multiple dosage regimen, from the
kinase inhibitor-containing compound or composition.
Alternatively, those agents may be part of a single dosage
form, mixed together with the kinase inhibitor in a single
composition.

{o0172] Methods for evaluating the activity of the compounds
of this invention (e.g., kinase assays) are known in the art
and are also described in the example set forth.

[00173] In order that this invention be more fully
understood, the following preparative and testing examples are
set forth. These examples are for the purpose of illustration

only and are not to be construed as limiting the scope of the
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I N (4- (4- (5-nethylthiazol-2-ylamno) -6- (3-

(di met hyl am no) azetidin-1-yl)pyrimdin-2
wehodTiosynnenyl ) cycl opropane car boxam de: [ 00RZ8jUS2006/043096

suspension of N (4- (4- (5-nethylthiazol-2-ylamno) -

6-chl oropyri m di n-2-yl thi o) phenyl)

cycl opr opanecar boxam de (138ng, 0.33mmol),

3- di met hyl am noazeti di ne di hydrochl oride (178nyg,

h lin Ny SO
s QT 4l RS 5 Ly st S

incoppaEtif B xEeFereRaset hen al l owed to cool to room
terrperature concent r at ggApMpr@euo. The crude product
purified on HPLC togive the title conpound as an
[001814f1 whifte wq dig¢uebny, tBeoFerm MRUMRIDVEQeD2B82- Bo8the

HPLC(24'7e|§e2rm7170 6 Hé- 8!11(!;'[%%_\'0&:%%'_' %.3)%7 c‘g.%,s%ed} v?%_\:h 1):he Cgﬁlpound
Unless7@thy@wigdy/ D56Peat @CT/ UBROBFLEA 330104 ntH 153ed to obtain
6 , 1H, .
the %E?éé‘%dﬂi%%gerﬁjoﬁ% Tiﬁablle ésbgljogv%/%gwesél cts Z?ata for
c Gotlaimm )& | @8 ycotempouAds madsecacwor ding to the
n%txjgl% 3'9::‘]3::%*33.66{04' §8E8%5&'€_1%Qdelt%a%x%.n‘pé§ dC;l %ZOmM Tris

Conpoun eF's COrT espon fiGse cohpounds
dppicctdthiad) Tabl e 1. TabI e 3 Compound M+l | H NMR Rt

W&%st%bt‘(é(ﬂlnf)s l,I;!_r%}”l_mgrgﬁggDI\/BO d6): 0.81 (4H, d),

(3H, s), 2.11 (6H, s),
3PEF R tLr(:l 225 mm. 3.73-3.70 (2 H m, 395(2H

a D. 1 2H d)
[001%§]H, éfa,s(slg%%g (s_l_arpp_ls.e% Wf6e8%héyl-7le )ori Dﬁ;sﬁroMass
Quat(CDB?B@ld:ﬁf)Q fh B9 - Yo 82t fdmblen) pperdiel 3h (diddle IS mode
with eggc %leqr?)ﬁ 1?'5191%%1’:%%11%% gamglesg V@%e( iint’go%gcgg into
the ®a53 (sZ:eH;tJCbme]t@r 5t).s1ﬂg7ah(¢8mbi;to@,rabtﬁf 5) Mobile phase for
411 8.40-8 Hl}g%é 10.59 (1 H s 1-3 455 (DVBO- d6)

556 CRYT R ges 19Rn} = atopTs 1M @347 symaiban
acethPld amnd 4.1 (é’cl:étdﬂi}qtﬁ:jé fnébdhaflbl Mi3&dde H cSlumn
gradlen% (:on%:i_t@dns wer %- %b acetonitrile—methanol over
3.5 mins gradient time and 5 mins run time on an ACE C8 3.0 x
75mm column. Flow rate was 1.2 ml/min.

[00176] 'H-NMR spectra were recorded at 400 MHz using a
Bruker DPX 40C instrument. The following compounds of formula

I were prepared and analyzed as follows.

Example 1

S
HNkN H
N
38

r
CI"'N

N-(4-(4-(5-methylthiazol-2-ylamino) -6-chloropyrimidin-2-

0

ylthio)phenyl) cyclopropanecarboxamide:
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7.73 (2H, m), 10.44 (1 H s) 1-4 439 (MeOH d4):
0.85-1.00 (4H, m, 1.80-1.90 (1H, 8.99 m, 2.10-2.15
wO02bi7/08§2212. 40-2.50 (2H, nm), 4.05 4.15 (4H, m PCHUSR06/043096
(1H, s), 6.85 (1H, s), 7.55- 7.60 (2H d), 7.75-7.80
(2H, d), 10.30-10.40 (1 H, s). Exanmple 3 C N ~N ~
N~1 C"-NiISI| OF 2,6-Difluoro
-N-[4- (4, 6-di chl oro-pyrimdin-2-ylsul fanyl) -
[oortrgny! ]A hengpenbden b@OABQL - 442@'&16%@01?9}5&%%@9&
th a condenser was charged
Ylth&%ﬁlﬁfw J\cl)\gr%Y‘?lﬂEFﬁQﬁ%uFfié’WaWﬂ% F g, (¥42g, mmol) ,
amlﬂﬁiéﬂﬂgﬂﬁylthlazole (1.85g, 16.2 mmol),
,Sé,a-dlfluoro N- (4- mer capt o- phenyl) benzanm de - 80 WD
ErLSA65AUFELLI PRI ©5L006/) 043994 1 a8 g( 0 17 e ) 74meol) |,

4, 5 -1 (DN Ké%hlﬂeﬂeé BL Iy G 1Trl€a n 1% '?6‘ 6369,

m xture was degassed t oroughl y an t hen heated
1.10g0e¥lorarmh, Scr‘ﬂéu'i“e‘aérb@ﬁaﬁfﬁxt(ar d 8gas,2 &l % Duveall o:LnodlLoxane

aLur oncentrated i n vacuo.
(120dr BB AETRERSA" PR £RF T 7Rer R reaciib avagore was
thenaadhm&l'dsctmvl ¢bosatar aben tem@iewadaix@rﬁwmf@ sRé UthAN
and br| Je. The gaﬂig ga ng ed over nmagnesium
PrecditAte 13T (6P bHoAn A BROSTLEEPEd Ut 1A TS Wt Baueehyl
acetlaE@al’KHGMJpr acatpefal(s xThe MiLxt Wi Waterd %@Q@ie@tﬁéﬂ (50
1) d C%Zt hrs, gw@ oduct was col |l ect ed
m) B0 deled 0 G AP LR Cormoney ot ane SO (4e329,
70%) Thilsl gare {inesd) tbesicoapgynd)as 1arz;3of(f1- Wi t@) SObigls (3 m,
2.79,,.350).. 1H NVR_( DVMSO, ?LI 7.32 (2H, 1 (3H,

). %)357( '1|Ji’rsi>'768%8(é Hd)s)107953(1¢¥ Ié) d\s 7-74 (2 H,
, @BS#)s: (4121,195Exampl Bsd) :NNghdH F/ H NCI NSOF
2,6-Di fluoro-N-{4-[4-chl oro-6-(5-rrethy| - 2H pyrazol - 3-y
I am no) - pyrimdin-2-yisul fanyl]-phenyl}-benzam de:

Example 2
S\
HN’L
Nelons
N"8S
N~(4-(4-(5-methylthiazol—2-ylamino)—6-(3-(dimethylamino)
azetidin-1-yl)pyrimidin-2 ylthioc)phenyl) cyclopropane
carboxamide:
[00178] A suspension of N-(4-(4-(5-methylthiazol-2-ylamino) -
6-chloropyrimidin-2-ylthio)phenyl)cyclopropanecarboxamide
(138mg, 0.33mmol), 3-dimethylaminoazetidine dihydrochloride
(178mg, 1.0mmol), N,N-diisopropylethylamine (0.34ml, 1.98mmol)
in n-butanol (10ml) was heated at 90°C for 17 h. Reaction
mixture was then allowed to cool to room temperature,
concentrated in vacuo. The crude product was purified on HPLC
to give the title compound as an off-white solid (106mg,.58%).

1H NMR (DMSO) 0.82-0.81 (4 H, m), 1.87-1.81 (1 H, m), 2.07 (3
H, s), 2.78-2.77 (6 H, m), 4.20 (5 H, s), 5.56 (1 H, s), 6.94
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[00181] A 50nl round bottom fl ask was charged with
2,6- difluoro-N [4- (4,

wO-2007¢086121 0- pyri m di n-2-yl sul fany].) -phenyl] PCT/US2006/043096

benzam de (1.0g, 2.3nmol),
5- met hyl - 2H pyrazol - 3-yl am ne (250ng, 2.58mmol),
sodi um i odi de (351ng, 2.34mmol), diisopropylethyl

2.58mmol ) and di net hyl formanide (5m)

(1 syndar, v 900 uThe) £ egehkon mhxt e vas. sLiried ag)
for 18h, then afl to cdol 't'o Too

MS(EﬁﬁhnHzﬂQ%e The reaction mixture was dlluted with

[oo1%dly! aeaial e; (Bard), d\é@i%?:?;ng‘ék%j Ftt wrated; sodi um

bi car bonat e sol ution an organi ﬁ/a(sexﬁmPlary

Commnﬂd%ﬁ% i W@nﬁiage tof thiee rredtl'muid deoncdnddaladStheme I

d
%C%ca 75 C% %H(rceilt %llu] acest %eﬁ Hetkghy tg those

r omat graphy 75 10

compgmreist Kepidte@ tonpPobie (1. 089, 980). 1H NWMR (DMBO
2.00 (3H s), 5.25 - 81 WO 2007/056221
PCT/ US2006/ 043096 (1H, brs), 6.48 (1H, brs),

7.30-7.97 (7H m, 10.28 Eé.bl,}es} 10.89 (1H, s),
(111 0\; ,\l[‘l - N--NH-NH-}
M7 s V‘E“FW

i
%ﬁgn-z-
{ de:

[q
with 2,

anm ne (333ny,

and

Aarmnl A B
arpr—t—

CO

+-F
Rt

-2H nvyrazol -3- vlawpﬁﬁm)
}1 2l.8358Q (Hlom),

dé d%oﬂ%ﬁu 16 45K was
), 3.95 (2 H, 1), 5.43 (1H, 9),

[V
ATt

E

char ged 6% 73-

di fl uor
nn\- py

D- N-{ 4- [
inmdin-

zﬁ%w(b*rlos)s? @)1 778 @yHadb) L0344 |
A4, §)4IIPMS1H @hegll be(ﬁ)z/am de (145%;«

amni
Ny,

0.1 mmo
et hyl am
The rea
cool ed
purifie

#34 azd
ne (80n
ction m
hnd cong
] by preg

t(D)Mzg.?% @50r§0-08 B itom), 1.83+1sDipclody |
g, AN
xarunp Ms4.241(2 H ed), &t SBOICH, o), 6498 (1 |

gt C8i S8c2HRLE), ANECNIidter + 0. 056

n&), B.98rHOB (B i, amp 4. 31(I5HL |

dit $)at7ed @nHydcliB.5), THE @oHpduha®.5has
TFA

nen

D

1030 t
conmpoun
1IH NWR
3.70- 3.

h4190/ 0
H as t he
( DMSO)
D8 (4H,

diMSQedGyi )80t @GHhimy 1.Re (11 ng), 2.06
(BH, fsh, U 64 &2H] i), 4d2d(2¥8!h), (A45g1HP!
)55 §BKIHs k), @82F1H, 36), (749 (TWI, m),
M.73 (@Ekay)i0.4a.(3M, §LH, s), 5.52 (1H

8.07
D0) .

brisg , 7
9.35 (1

3% ( 2H,
H, brs),

(MeOH-d49- 7.8641 .04 84, ), 1.60/R96 {11,
). 000- 1118, (389, 15),12.482.50 (2H, m), 4.05-

HR,99

4.15 (4H, m), 5.40 (1H, s), 6.85 (1H, s), 7.55-
7.60 (2H, d), 7.75-7.80 (2H, d), 10.30-10.40
(1H, s).

Example 3

ol nt
IxN N

PN O F

2,6-Difluoro -N-[4-(4,6-dichloro-pyrimidin-2-ylsulfanyl) -
phenyl] ~-benzamide:

[00180] A 250ml round bottom flask equipped with a condenser |

was charged with 4,6-dichloro-2-methanesulfonyl pyrimidine

(4.2g, 18.8mmol), 2,6-difluoro-N-(4-mercapto-phenyl)-benzamide
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(1H, brs); M5 (ES+):494.5. [00183] Table 4 bel ow

depicts data for certain exenplary conpounds nade
weacoewridén2y to the nmet hod described in Scheme | PCTAIS2006/043096

Exanpl es 3-5. Conpound nunbers correspond to those

conmpounds depicted in Table 1. - 82 WD 2007/056221

PCT/ US2006/ 043096 Table 4 Conpound M+l 1H NVR Rt No

(obs) (rains) (MeOHd4): 2.10-2.35 (6H, m, 2.40-2.50

(4. dé@i 14) smido D) 4§§d2tZQtZBGidﬁHi (ﬁSmﬁ Qén&§f|n§krogen The
70-3. 80 (1H m, 8.82 10-4.15 (41-

reaclt:lzq;n 4n:g>9t1(u§_q_ yas nfleggsggd( izilqroxghlx:, @@d(q_hqap Bpated at

90°C7fZJQ’ 6180 'I(l'@*'régct(%c}hgﬁ}.urg ngs( %'T!'lo%\)ed 2!:(2 3o§6to room
m, 3. 1-7 494.5 3.98 (4H m nasked),

(2
temp(qwtlsije asn@zc?ll?ﬁnsrgj:edszsvavap@ (The smlld nesid@e was

take(rig'ﬁp r@n gtl’Z?l }(_%E%tr:g%:e( %@é@l&é;aﬁ'% v%{)ﬁ%e\:ﬂl]\}l?ﬁ ge}tturated

SOle“lGQJE@ﬂb datenfolat8pn] a@db3Rihed2 TI8H onganbcdBas dried

6 8
over, *‘”9%%%1%9“%5'% La5tey Hin ?&r@ﬁmﬁié yhigr che
productH begay) | tqopgﬁcémlHﬁtg) Thie GOLx{thaatd Wﬂs)then cooled and
2. 2.32 (2
aoed AL 4104 “Pat ShrpRlioclyds e dlee gl # Pigaitan,
washeRH wig.l99cohd , eThyts- acé@aMHan@ drA.efD- ?rl&gs(?&lve?:he title
H, - -
o gl s e TSR g G
7.3 7RE.mMm) 5. 7/45;1(};{ si) ,5795 Y J&JJH, br)s) ,7 8895{ZH62d), 10.9
| H, 11.84 (1 H b
(lH'E%J@so )‘Egi 18 (%gﬁ(l)g 232%0 (2H, n)( 3. 15T:S>,?50 1-11
508.5 (711, m), 5.75 (1H, s), 5.95 (IH brs), 7.05
(2H, ), 9. 19 7.26 (2H om. 7.27-7.70 (3H, ), 9.20
(IH s), 11.86 (1 H brs ): 2.04 (3Hs), 3.24
(3H s), 3.66-3.73 1-12 522 (21-1,n), 4.05-4.11

(211, m, 427433(INHNm) 54888 (1 Hbrs), 5.6 (1
,vbrs), 7.45-7.6 (et 7.80-7F 2H, m, 9.28

I(1 brs). 10.75 (1H,s). 13@,121—1 ( DVBO- d6) :

2. 04 (31--1,s), 3.6- 3 b %QH 4.13
2.6—Dif1uoro—N>{4—[4-chloro~6-(5—methyl—Zijyrazol-3-y1amino)—
Pyrimidin-2-ylsulfanyl] ~-phenyl}-benzamide:

[00181] A 50ml round bottom flask was charged with 2, 6-
difluoro-N-[4-(4,6-dichloro-pyrimidin-2-ylsulfanyl) -phenyl] -
benzamide (1.0g, 2.3mmol), 5-methyl-2H-pyrazol-3-ylamine
(250mg, 2.58mmol), sodium iodide (351lmg, 2.34mmol),
diisopropylethyl amine (333mg, 2.58mmol) and dimethylformamide
(5ml) under nitrogen. The reaction mixture was stirred at 90°C
for 18h, then allowed to cool to room temperature. The
reaction mixture was diluted with ethyl acetate (25ml), washed
with saturated sodium bicarbonate solution and brine. The
organic was dried over magnesium sulfate, filtered and
concentrated in vacuc. The compound was purified by flash
chromatography (75 to 80% ethyl acetate/petrol) to give the
title compound (1.08g, 98%). 1H NMR (DMSOQ) 2.00 (3H, s), 5.25
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1-13 508 (2H, M, 4.52-4.58 (2H, M, 5.40 (1H brs), 5.71

(1H d), 8.14 7.48-7.66 (6H m, 7.83 (I1Hd), 9.23

wORby79562210. 75 (11-1,s), 11.69 (1H brs) 1-14 4p0OT/US2006/043096

(MeOH-d4): 1.20-1.30 (3H, t), 2.10-2.15 (3H, s),

2.30-2.40 (4H, m), 3.90-4.00 (4H, t), 5.30-5.40 (2H,

8.14 n), 7.50-7.55 (2H, d), 7.65-7.7 (2H, d)

(DVMSO-d6): 1.08 (3H, m, 1.93 (3H, br s), 2.35 (2H,
1Hé5§%)4266n1? $|1ﬁ|9 6%?’)3?)7 3‘b0785(72"'(71ﬁ;’m§ 5%02%'5' Iirﬂ)f
10.8p G@P(rer)rn}l §0214 1, HS ) br Néb)(Esm) 08 4TH,4s), 11.67

(1H, br s) (DVBO-d6): 2.05 (3 H s), 3.89-3.83 (1 H,

m, 4.07 1-16 517 4.04 (2 H, m, 418(2H t), 5.39

(1 H brs),5.56(1 8.75 HExBppde 57.61-7.47 (6 H m,
7.48 (2 H d), 9.39 (,;1r br s) 10.76 (1 H s)

(DMSO- d6): 0. 82 (41 L 182(1 , 1.98 (3H, s),
1-17 422 2.30 (2H, 3 (4l-1 531 (1 H,
brs), 5.58 (1 H, 838 r r@éq 770(2H
d), 9.20 (1 H, brs) bPs)F, 11 70 (1H, brs)

-"83 WD 2007/ 05622 CT/ uszoos/ 043096 Corrpound M1
1H NMVR Rt I\Io (obs) (i ns) (DI\/BOd6) 1.90-2.00 (3H,
t), 5.30-5.35

2 , 90
'ii’f %‘s et’sd’e% 555'6'?1&5 %y sésazq 3y-ylanipoy-

pyrld):,dﬁ'l TD-y1 3151 fai'ﬂyl d)-phén&(i }7— 28% D8 ud2d - Ibefllamide:
[00 %2}(3'0 8. 05 g 25 (1H, s), 10.40 10. 45 (

®3 s ( ra%sl ?oat%f(lglﬁkmass @Eged. wibha2, 6-
aif1fto-qy- {la 254 38016R8) 6 - 358m%t91§/114é'111 }%/r@icgi 3~E|yi§mﬂ—‘1'o

Brisys @), 5.6 (H , D T3 b,
pyrigyidin. 4 wlgutsppy iy HP?H zbﬁqzaéﬂl%ﬁ)(ﬂa%rﬂ@' 38. %F-mmol)

g diMd) ( d6) s2dmd4) ( 3Hiti ks
e T 10) idmd )(2H dd) O&%Jg?éﬁ@la&ﬁé (somg.

0. s2lymgs ) ag R (THPyanelog “Ehds - (rllhes,)reavc@eorr mxmrerr)vas
stlr}e&’l'aﬁ: S&D)I\;(S%&ddég 41’? ighegﬁl_ll'%éél%:éoaﬁzﬁ &'F)?c’%)né:xéa]tfqgsln vacuo.
The élaﬂmﬁ-))undi ‘3%8SB&rafeg%bmpefzﬂarﬁatwemmmqg Ne®NAyater +
0.05%. 3% I 890 %&86100/0 over 10 min) to give the title
compound as the trifluorocacetic acid salt (54mg, 29%). 1H NMR
(DMSO) 2.05 (3H, s), 2.25-2.36 (2H, m), 3.70-3.98 (4H, m,
masked), 5.31 (1H, s), 5.52 (1H, brs), 7.39 (2H, m), 7.46-7.67
(3H, m), 7.79 (2H, d), 9.35 (1H, brs), 11.04 (1H, s), 11.80
(lLH, brs); MS (ES+):494.5. |

[00183] Table 4 below depicts data for certain exemplary
compounas made according to the method described in Scheme IT
and in Examples 3-5. Compound numbers correspond to those

compounds depicted in Table 1.
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7.47-7.62 (6H, M), 7.82-7.85 (2H m, 9.27 (1H's), 10.74
(1H,s), 11.69 (11-1,s) (DMsO-d6): 1.22 (3Ht), 2.04

WO 2bi790p56222. 73-2. 79 1-39 506.5 (1H, m, 3.44 (2HPAW)US2006/043096
3.97-4.03 (2H, M, 5.40 (1H,s), 9.38 5.55 (1 H,vbrs),
7.44-7.62 (7TH M, 7.81-7.85 (21-1,m, 9.22 (IH, brs),
10.74 (1H,s), 11.67 (1H,brs) Exanple 6 CI H | N O C
Cl NS 2-Chloro-N [4- (4,

6- di chl or o- pyrimdin-2-yl ggbfianyl ) -phenyl | -
1001841 A 250 Al _tound bottom fl ask was

—— benzam [
Comﬂf’rﬁ'ﬁﬁgedMWlt h| 4HeNM& chl or o- 2- met hanesul fonyl pyri ni dijne Rt
Nez 00 dob96 6 mml ), 2- (mins)

chl orjo- N- (4- nE¥ieQt-d4 o e h§L)35hett.am)de.4062.38 @GH, &), 9
1-Bnol )| ands apét’Ord.v5i(1H, )00.0PL{3Hing)er3. 70-8.1809@M, h)de g g5
the golid hap4.10-6$DI(¥EI m)t HE25-€Aa0t(10L) 1), X3.85 €1Mas),
cool gd to 0C ar® (1H; kpUIWFARD MH(B) 7 nL, 26.6 nmol)

was gdded dr p(miVESO- dEhlez OS&%HL‘ Isp2. 28 34 i(PHE¢h)aB AL
For 10 4415 ahd. Mh@iH, am| evweked)05.3Ma(IHALL$, BEHNIH, brs), _
I?en’perzft ure andoseH,rayl 7.96-7%7h 3}A$&19?r7 HhiGH, td,')r@BS 586
wat er| (50 n) (masbragdedsand, &, |gt)eg1go{,ltsgl preC| pit atjed

and flne Teact (ORS0 NEITEOSYLAT af 395 2k z\@ﬁ' 05

1 Altets; Sy Vs R0QY/ 92827, 43%@ ¥P{0§ 06% P BI1S o 55
ime,| the reastslsqmmﬁstw@ msm 5§E éﬂ 3 QgHég |d
washgd with poepqit ?)elo( e

O\

COZP Un% (aZH %((? J.II | 390 L.\J/g
l%lH' 576 %1’745 7% % W%% 9 5'25'{1}:\{ Np-59

G 1 NHS O Qg }%1%8  (1H, 5),,11.68 (11, brs) "

2—Ehtforo—N—{# Sﬁgﬂﬁ@'f“@@%‘?? lgfe‘;):rrz 57%2:(2) (38?_10 9,00

I-1iP) - |Pwbbrd d
m), 9.20 (1H, s), 11.84 (1H, brs)

(DMSO-d6): 2.18 (3H, s), 2.30 (2H, m), 3.15-3.50

11 508.5 | (7H, m), 5.75 (1H, s), 5.95 (1H, brs), 7.05 (2H, m), | ¢ 19
7.26 (2H, m), 7.27-7.70 (3H, m), 9.20 (1H, s), 11.86
(1H, brs)
(DMSO-d6): 2.04 (3H,s), 3.24 (3H,s), 3.66-3.73

112 522 | (QHm), 4.05-4.11 (2H,m), 4.27-433 (I1Hm), 54 | ggg

(1H,brs), 5.6 (1H,vbrs), 7.45-7.6 (6H,m), 7.80-7.87
(2H,m), 9.28 (1H,brs), 10.75 (1H,s), 11.70 (1H,brs)

(DMSO0-d6): 2.04 3H,s), 3.6-3.65 (2H,m), 4.05-4.13
I-13 508 | (2H,m), 4.52-4.58 (2H,m), 5.40 (1H,brs), 5.71 (1H,d), | g 14
7.48-7.66 (6H,m), 7.83 (1H,d), 9.23 (1H,s), 10.75
(1H,s), 11.69 (1H,brs)

(MeOH-d4): 1.20-1.30 (3H, 1), 2.10-2.15 (3H, s),
I-14 410 1230-2.40 (4H, m), 3.90-4.00 (4H, t), 5.30-5.40 (2H, | 8.14
m), 7.50-7.55 (2H, d), 7.65-7.7 (2H, d)

(DMSO0-d6): 1.08 (3H, m), 1.93 (3H, br s), 2.35 (2H,
I-15 426 m), 3.59 (2H, m), 4.08 (2H, m), 4.52 (1H. m), 5.35 7.05
(1H, br s), 5.69 (1H, m), 7.46 (2H, m), 7.69 (2H, m),
9.21 (1H, brs), 10.08 (1H, s), 11.67 (1H, br s)

(DMSO0-d6): 2.05 (3 H, s), 3.89-3.83 (1 H, m), 4.07-
1-16 517 |4.04 (2H, m), 418 (2 H, 1), 539 (1 H, brs), 556 (1 | g7s

H, brs), 7.61-7.47 (6 H, m), 7.48 (2 H, d), 9.39 (1 H,
brs), 10.76 (1 H, s)

(DMSO-d6): 0.82 (4H, m), 1.82 (1H, m), 1.98 (3H, s),
1-17 422 | 230 2H, m), 3.83 (4H, m), 5.31 (1H, brs), 5.58 (1H, | g3g
brs), 7.48 (2H, d), 7.70 (2H, d), 9.20 (1H, brs), 10.40
(1H, brs), 11.70 (1H, brs)

- 83 -



[00185] A 250 ni round bottom flask was charged with
2-

wohbwrose?sh [ 4- (4, 6-di chl or o- pyri m di n- 2-yl sul f argir)uspieens3096
yl]- benzam de (12.5 g, 30.4 mol),
5- met hyl - 2H pyrazol -3-ylanmine (3.55 g, 36.5 nmol),
sodiumiodide (4.56 g, 30.4 mmol ), N, N
di i sopropyl ethylamne (6.9 nL, 40.0 nmol) and N, N-

CompbumainyMHQr mpmHAaeMRLZ5 ) under nitrogen. |ne Rt
Neeact i %bs)m xture was stirred at 90CC for t he (mins)

was added anfstgae; 56% tng

[-2pom { edpgr a Zﬁn t %0

artowed 10 CPEhMSD- d69°W9b92‘@@r§HUqE z%{fﬁo(”““ 1)
9.82

s bl
TS S o %%‘“ﬁ it E
et B %?ﬁégﬁ, {5400

.
7.49-[7.62 (6HDTS é)@i msﬁ‘r) 8.184
(1H_Is) 12_9‘3{1 @r)@&wﬁ 471 -

\ ki

2007/{056221 PEIMIS>E8E/ b @%“)E%I(@“I@)N:‘Nﬁ G | N
7 NS 0 637 C | 3.69 GH,dd), b @Hm), 4.35-4.40 (IHm), | 926

N-14-[[ 4- Azet | 8i38-(1Tha). 6405 Ghetah; m)zﬁ%y%%ﬁz@H,m)yPéﬁf] no
Y- pylrini di nt OUEERI0F A )pheAYKIHS) chil or o- benzani de:

[00186] A 50p(AMSQdAN Ibblabd).f3.edBHa) 3chatdedHwn).h
.38 551 | 4.09-4.14 (2H,m), 4.44-4.49 (IHm), 539 (1Hs), | 956

chl orjo- N-{ 4- | 4-40K1-62 o(BL.(B, k827|852 KRIdymRz 81273 (YA |no

) - pyrim di n} 207#UHEsAN.§2 Ogal | ) - benzani de (16.0 g,

34.0 |mmol ), | @28t9QHIGE (1IRB7(GH,H)68R.04 MBH)), 2.73-2.79
-3 N- di i stepy opyitEnd)y Bt (221,43 3®7-4103 (ZH, k), 570 Y1HRY | ¢33
n- butfanol ( 2b6.55L01H,Vhe),r rac7ien(TH,xHUTSB1-18S (SHmy,ed
at 90C for 5| h.22ThH, brepdi7an1Hisy} LI.67 vEs,beol ed and

concentrated i n vacuo. D ethyl ether (200 nL) was
added and a light brown solid precipitated. The
solution was filtered agstatn@esq;l idrecrystallized
fromethanol to give the pure product as a white

solid (9.42 g, 529% 1H NR(DNS@ .04 (3H, s), 2.32
(2H, m), 3.87 (4H, m), 589 ) 5.66 (1H, br s),
7.48-7.59 (6H, n), TCBZNE2SE Q' 87 (1H s),

2-Chloro-N-[4-(4,6-dichloro-pyrimidin-2-ylsulfanyl) ~phenyl] -
benzamide:

[00184] A 250 mL round bottom flask was charged with 4,6-
dichloro-2-methanesulfonylpyrimidine (7.00 g, 26.6 mmol), 2-
chloro-N- (4 -mercapto-phenyl) -benzamide (6.33 g, 27.9 mmol) and
acetonitrile (100 mL) under nitrogen. ©Once the solid had
dissolved, the reaction mixture was cooled to 0°C and
triethylamine (3.7 mL, 26.6 mmol) was added dropwise. The
solution was stirred at 0°C for 10 min and then allowed to
warm to room temperature and stirred for 1 h. After this
time, water (50 mL) was added and a white solid precipitated

and the reaction mixture stirred for an additional 4 h. After
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10.74 (1H, s), 11.68 (1H, s) ; M5 (ES+) : 492. [001871
Anot her nethod used to prepare exanple 8 is described
woebowse200188] To a suspensi on of PCT/US2006/043096

2-chl oro-N-{4-[ 4-chl oro- 6- (5-

met hyl - 2H- pyr azol - 3-yl am no) - pyri m di n- 2-yl sul fanyl ] -p

henyl }- benzam de (169 g, 0.36 nol) in 2-propanol (1.3

L) azetidine (100 g, 1.76 nol) was added portion
thigWSte ,Thehd 68E4EOT0AT KEUERre AR NGANAD Q) 805 820he 50114

After 24 hours; di-isopropylethylamne (73.4 g, O. B9
washesl Wity aeRrieenidheler 08r &sd OoMIhe a eicts ophe wastle

comp®RRid Y£d by HRLGoThg r8aghi QN mpeh)ure Masyvr (pMso) 7.a-

concentrated under reduce préssure to dryness,
7.6 dAdot miped” Wi t hlFet Banoll - 80hed5t i (AFs (D x BB09m(}H, s). MS
(Es+§t:irr43Ld2for 2 hours in nethanol (1 L) at 40C, and

cooled to 10C. The resulting off-white solid was

filtered. The isolated material was slurried in

refluxing - 86 WO 2007/Q§§g‘ééePC;T/ US2006/ 043096

acetonitrile for 3 hour 0 20-25C, filtered
and dried in a vacu g#ven overni ght. The materi al
was slurried again i¥ngjluxing,ac itrile for 3
hours, cooled to 20- 25&an LN The materi al
was allowed to dry untid -rg aca@nst ant wei ght.
The desired product wds VsoPated as an off-white
solid (154 g, 86s) . [00189] Table 4 bel ow depicts

2o LB O i mg AR e R o £ E 0 o -
PyrigiglinGamoisul fampbl spheoyilgsbemetamideose conpounds
o8 °L 58 4 801 o BLECH SBRVILI LB, o
chlomp- 18- B~ (4 5 A@Pci Hetrorpy rAm3difta - ye)suBt a6y { LHphbnyl] -
penBich 457 %% 90,4 8y o e Do 420 (I anae
(3.58) g,1.780.§ 3thobr s)s0@id8 10654 4.2 on)30 X SAmbAH, N, N-
csscro b R 8 505y Pl S 1
dimethyd fdxmsgmidd DVBES df).) 2n@ér( 3Htrdger?. 2hd 2badblon
mixt%i%ﬁwas stirred at 90°C for 5 h, then allowed to cool to
room temperature. Water (600 mL) was added and the resulting
suspension stirred at room temperature for 2 h and the solid
collected by filtration and dried. The resulting white solid
was triturated with hot ethyl acetate (50 mL) , filtered and
washed with ethyl acetate (1 x 20 mL) to give the title
compound as a white solid (11.76 g, 82 %). 1H NMR (DMSO):
2.16 (3H, s), 5.30 (1H, s), 6.48 (1H, s), 7.49-7.62 (6H, m),
7.89 (2H, m), 10.28 (1H, s), 10.84 (1H, s), 11.93 (1H, s); MS
(ES+) : 471.
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(3H, s), 3.78 (4H, t), 5.48 (1H, s), 5.69 (1H, 1-27
508 vbrs), 7.14 (2H, d), 7.35 (2H d), 7.40 (2H, d),
WO .2007/05¢2269 (2H, d), 9.16 (1 H, brs), 10.48 ( 1PE/US2006/043096
11.72 (1 H, brs) (DMBO-d6): 2.07 (3H, s), 2.30 (2H
m, 2.39 (3H s), 3.91 (4H, m, 5.40 (1H, s), 5.58
(1H, 1-31 473 brs), 7.35 (2H, nm), 7.40 (2H, m, 7.55
(2H, d), 9.20 7.89 (2H, d), 9.21 (1 H( brs)) 12.25 (1
H brs), 11.68(1H s) (DyS! 2.07 (3H, s
(2H, m, 3.82- 3.94 (7HQE§%?5§E¢§-(1 H s), 5.56 (1 H,
brs), 7.08 1-32 488 B11, , 7.19 (111, d),
7.42-7.61 (4H, , &H24 (2 9.21 (1 H .
brs), 10.34 (1 H, brs) ) (DVSO- d6) :
2.05 (3H, s), 2.35 ( 1 ), 5.40 (1 H
s), 5.54 (1 H, brs), @% (§ H, 1- 33 495 ), 7.49 (1H
m, 7.59 (2H, d), 7.64 (111, m), 9.22 7.83 (2H, d),
9.50 (1H, brs), 10.80 (1 H brs), 11.6 (1 H, brs) - 87
N>{@wmﬁaxmsmmnmailpfxf@szeeﬁeah&wyaﬂfﬁywa}@mas - @181 A8 H-

pyrlgkéﬁgég;%%%klg% yﬁ]ggﬁén§485é3 &é%72“¥e%3ég %% EZH

[0016] 7. 98 @M mH) ro8nd9bptthm Wrisisk s Scidtgedrsith 2-

craobb 38 r ey SR LL Sl Ber 2 0 (5000

pyri@iﬁinFH}ii$mB§anylEGpEeﬁglGSHenﬂHmﬂﬁéO 12H 4),34.60mmol),

aechifipditf o5 ) i)t ¥ arauicisersl e Samine (3.0

mL, ﬁp“T3MMbH}3£n&Oﬂ patahpls)253. ﬁﬁdbﬂThéﬁreébBﬂoﬁ1mtxture

oo o8 f2ihofs Bl gl A G L oL G

and tdﬁdﬁhﬁta&&@)ln(ﬁﬁﬁﬁbdG)Dl&t%§1(%ﬂﬁeﬁﬂ(2&baﬁb2 Whs (3adeqa
a l 1,610 464 155% % d 4 1-1, t), 5.35

an (”‘1 HIY) PE8Y T118% Fepiby afpd -7, 541@( zschrutH?n 7288

fllté%ddlandﬂthé 83144 fbcb?s&hlll&é@1ﬂﬁbﬁ*eéﬁanol to give the

pure pragﬁ 8 2 01 ﬁ te’ solldz %4 % 2? %2 %) {Q NMR (DMSO) :

2.04 (3H, s), 2.32 (2H, m), 3.87 (4H, m), 5.39 (1H, s), 5.66

(lH, br s), 7.48-7.59 (6H, m), 7.82 (2H, m), 9.87 (1iH, s),

10.74 (1H, s), 11.68 (1H, s); MS (ES+): 492.

[00187] Another method used to prepare example 8 is
described below:

[00188] To a suspension of 2-chloro-N-{4-[4-chloro-6-(5-
methyl—ZH—pyrazol-B—ylamino)—pyrimidin-z—ylsulfanyl]—phenyl}—
benzamide (169 g, 0.36 mol) in 2-propancl (1.3 L) azetidine
(100 g, 1.76 mol) was added portion wise. The reaction mixture
was heated to 80-82°C. After 24 hours; di-isopropylethylamine
(73.4 g, 0.57 mol) was added. The progress of the reaction
was monitored by HPLC. The reaction mixture was concentrated
under reduce pressure to dryness, azeotroped with methanol
three times (3 x 650 mL), stirred for 2 hours in methanol (1
L) at 40°C, and cooled to 10°C. The resulting off-white solid

was filtered. The isolated material was slurried in refluxing

- 86 -



1-41 493 2.55 (3 H s), 2.68 (3 H s), 3.90 (4 H t),
5.38 (1873 H s), 558 (1 H br s), 7.55 (2 H d),

W@ 20@/06@22H, d), 9.30 (1 H, br s), 10.34 (1 H, BELT/US2006/043096
(DVMBO-d6): 2.05 (3 H, s), 2.34-2.27 (2 H m, 1-42 526
3.912 (4 H t), 5.41 (1 H s), 560 (1 H br s), 7.58-

9.55 7.50 (4 H m, 7.83-7.79 (3 H mM, 9.37 (1 H, br

s), 10.83 (1 H, s) (DVMsO d6): 2.02 (3 H s), 2.34-2.26

34 89 {
acet(o%ll'f%rfﬁ%e Séofl73 lgéxgésg c@%l’é‘dgc) %5 é ::k g;;ergd %nd
drle(dQ i ad)Vaqungl PYen, ocr)ernggzm (1'£r4ne SI)atQE;LSHJ vasHsls)kried
!

2ssfPUGO AR 2R Lleborihmidatiis ¥ gyt hpoppa,po 20
25°Cp- pRUILL e ed 1 H The, mateziEl wasﬁalﬂoﬁéd(ﬁol—ldry) until it

SRR AGRE TR

of f-hitey sALUG 4DB23g9288%38 (4 H, n), 5.38 (1L H ),

[001%39'%?" (:5%]7@ %El%wzg)eplg Zx(ai@ (]'2%11: %%]?ctibn7gxgl]_\piary

compur(BAVERAS)ac20081iH8 Hp she hedhd Hedlribed) inlsdbeme TI

526 3. 91 41I t 546 1II 5.59 (1
and f.nezEaxagn 765§_ )C' Iiezt)#_' c?ﬁ:’:eég_@@d( EoHtLose

comgomrs)s ddbBBeéd i—h $’)abE)ealeI e9 HVHO NOH EN NHS
88 WD 2007/ 056221 PCT/ US2006/ 043096
4-[4-Azetidin-1-yl - 6(5ms | - 2H pyrazol - 3-yl am no) -
pyri m di n-2-yl sul fanyl ] 2aci d: [00190] A 50ni

ro4B bot f om-flask equi p ed-with a condenser Was

ne
e

Compphlaﬁ IHNMR :
ge lth R
Ng_ rA_a7(49 $dih-l vl -6-(5-nmethyl - 2H-pyrazol - t (mins)

yl ani|no) - pyr | PS54 20f 1GR9 Bet 621, é’@) B-Ft hyl
Iéster| 4690np{4d Wmd (llz‘l\/ﬁ)sé Suchthylir Ox 7 d8-A8Re0u9.00
sol utli on” (5nL §6H mdt 7-8ByaHom)r A87(Adh1Y). 40d4 éHadnol
(5m ). The re@efi®8 UM Xure was heated to ref |ux for

one Hour- The(P¥&E-d6h 1.49 (9H, s), 1.99 (3H, brs), 2.29
126 4sq | @H, an), 3.87 (4H, 1), 5.33 (1H, brs), 5.50 (1H, | g 49
vbrs), 7.44 (2H, d), 7.55 (2H, d), 9.19 (1H, brs),

9.62 (1H, s), 11.66 (1H, brs)

(DMSO-d6): 2.07 (3H, s), 2.25 (2H, qn), 2.34
(3H, s), 3.78 (4H, 1), 5.48 (1H, s), 5.69 (1H,
1-27 508 | vbrs), 7.14 (2H, d), 7.35 (2H, d), 7.40 (2H, d), | 9-27
7.69 (2H, d), 9.16 (1H, brs), 10.48 (1H, s), 11.72
(1H, brs)

(DMSO-d6): 2.07 (3H, s), 2.30 (2H, m), 2.39
(3H, s), 3.91 (4H, m), 5.40 (1H, s), 5.58 (1H,
I-31 473 | brs), 7.35 (2H, m), 7.40 (2H, m), 7.55 (2H, d), 9.20
7.89 (2H, d), 9.21 (1H, brs), 10.55 (1H, brs),
11.68 (1H, s)

(DMSO-d6): 2.07 (3H, s), 2.31 (2H, m), 3.82-
3.94 (7H, m), 5.40 (1H, s), 5.56 (1H, brs), 7.08

[-32 488.5 | (1H, m), 7.19 (1H, d), 7.42-7.61 (4H, m), 7.87 | 924
(2H, d), 9.21 (1H, brs), 10.34 (1H, brs), 11.68
(1H, brs)

(DMSO0-d6): 2.05 (3H, s), 2.35 (2H, m), 3.98
(4H, m), 5.40 (1H, s), 5.54 (1H, brs), 7.38 (1H,
1-33 495 | m), 7.49 (1H, m), 7.59 (2H, d), 7.64 (1H, m), | 9-22
7.83 (2H, d), 9.50 (1H, brs), 10.80 (1H, brs), 11.6
(1H, brs)
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m xture was all owed to cool
concentrated i n vacuo.

wonoorestzanol

(Im).

The

to roomtenperature and

The solid residue was taken up
(30m ) and concentrated hydrochl ecrasamsd43096

sol vent was then renoved under reduced

pressure to give the title conmpound (0.84g, 1000) as
a nono HCl salt. 1H NMR (DMSO) 2.05-2.10 (3H, s),
2.20-2.30 (2H, m),_ 3.80-3.85 (2H t), 4.05-4.10 (2H,
S), 1. 40-7.4b IDMSO-GIS) 2.09°(34,99), (<33 (91?{ m 951’*) :
383 Exampl e éh @6 ¢1H, s&' 560'\61@\'1; 46
I 4-AzetBdi n #n %} 'ﬁm noy-
pyr i o o G RO Bl R O

LODRIHTATES 'mm@"dsyuz 19“(3’14 aa“iwm "

I-3%etidi4vasy ?gé 1} Oéb %g pyr iBrR7
di n-2- yl sul I E 6’0 ,

{ 1.6 (1 brs)
———eyet-o
2 (1H benzot ?g%o 63| ;’ 230 (2H, m), 3.70

1-3&t r dmetoy! ur@ﬁ’uf’h et %f(f"ﬂor‘%oﬁ*%\lt &l 82)&@56 1bl|) |, 9.53
di i sopropyl et I)a Ad-1d 71 (2H,
dinetlhyl forn f?p% (it S) b‘hﬂﬁ(”ﬂg brﬁ delrﬁ') (1B fhes)
reactfi on m x} @M%é%ﬂ P8 g Bt 5). Poth? 26nigeHatmk d f or

1-48 hour ggand| BREA2AsDE B I8 @A Lt h38(hyl, 5).aTéTdt ¢ 369
(40nt), washeH: & h 7245@thr &t 83T, wha hydbiedr-| 89
WD 2007/ 0562p9, PEPAUSIOGE/ 043096 car bonat e aquequs
sol utfi on (40pYMasHdb):i hel (30ily), 2THe2.2dr@aHi enyds

I-gried o mpgHRedB Uy HUR6&L(B ,Hf4)] 3.80dd Hyndl 5.38 (1 8.73
concent rat ed| Ho syact® (1 Hhebrrds7.dae2vidsd), r7ituated in
di chljor onet hade 9%t39 @fHolsrck)s He34 ( Hes)conpound. 1H|NVR
( DVBG d6): L (BOFSD-66): (2165 (B)H, 9), 2342809 ©2H, m),

1-42 95-12. ég S5H3.9m)(4 H,2),204 2 (B8, 61 15.60M1, H3b:29; 4.580 (49,55
S), 4.3067%. 35760H4 1) m)57.35-7. 50 (DL b, 997, 17/ 1 ,
(2H, |d), 8.0Ds31083((2HL s§l), 8.45-8.50 (1H d), 9.3
(1IH [s). M5 [E&WISO-46F- 2b@q:391415)1—[3h@@6 fﬂWrﬁbe crs

pgata ffor cerfaigp (e&@nﬂylﬁw(lqpmvosiﬂ $1 MR ?sﬁlcwsfl n 43

0 the ﬁﬁ%hod@das ihesi (2. Soheme Wk, &9 9Pl €5
9-10. Conpou ng, $014. g@pppldb)to those conpounds
deprgred in *d6)" (3 H, s), 2.34-2.27 (2 H, m),

3.92—3 88 (4 H, m), 5.37 (1 H, s), 5.56 (1 H, br s),

1-44 494 | 7.26 (1 H, m), 7.47 (1 H, m), 7.56 (2 H, d), 7.74 | 922
(1 H, m), 7.82 (2 H, d), 9.37 (1 H, br s), 10.68 (1
H, s)
(DMSO-d6): 2.02 (3 H, s), 2.34-2.27 (2 H, m),

1-45 494 |3-92-3.88 (4 H,m), 538 (1 H,5),558 (1 H,brs), | 996
7.49-7.43 (2 H, m), 7.58-7.53 (3 H, m), 7.82 (2 H,
d), 9.36 (1 H, brs), 10.75 (1 H, s)
(DMSO-d6): 2.05 (3 H, s), 2.34-2.27 (2 H, m),

146 506|391 (41, 1,546 (1H,5),559 (1 H,brs), 7.62- | 957
7.51 (5 H, m), 7.79 (2 H, d), 9.38 (1 H, br s),
10.98 (1 H, s)
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Conpound M+l 11-1 NVMR - Rt (mnx) No (obs) (DWVSO d6):
0.50-0.55 (2H, m, 0.62-0.67 (2H, n), 1.90-2.00 (3H,
werp07a5&0212. 30 (2H, m, 2.80 1-18 422 2.385 (1HPCM)US2006/043096
3.85-3.90 (4H, t), 5.30-5.35 (111, s), 8.25 5.60-5.70
(1H, br s), 7.63-7.68 (2H, d), 7.85-7.90 (2H, d), 8.50
(1H, s), 9.3 ( 1H, s) (DVBO-d6): 1.85-1.95 (3H s),
2.20-2.30 (2H, 1n), 3.83-3.90 (4H, t), 4.45-4.50 (2H,
d) 530119472535(1H s), 5.60-5.70 (1H, br s)
25 (1H, m, 7.28-7.33 (4H, d),_ 7.63-7.68
- H('é‘ﬁefdsd“? Hovl- %7 fsgee(@pql-&ff mrxﬁﬂ@i-z@ S(JZWlﬁf)—
pyrﬂﬂﬂﬁﬂﬂiﬁnylﬁuﬂgaﬁyiﬁ b3Hzdlik aki: 2. 00 (3H, s),
20-2.30 (2H, m, 25-3.30 (2H, m, 3.85-3.90 1-20
IOOJ@PG (4R $§m15r99n9 Bottem fdpsks epripged (vith Brcopdenser
a h6 8! 90 ( _ _
was %h]a%:%g 6&3112? 8- B\/Elazg):u_dz.{l g0§/11 860 m&%xyi?zggsﬁv%gﬁzol 3
ylansm)no 1—mr34135d2n2@ zlsgl gHyhb—bealz;&cs AQLd 2rpthy]l ester

oefS3 %%8972‘%%5%%1‘ PR (ihele £oP0eRoR® (sm1),

tetx@msizgomwezl H(38m1) ( @wso:r@@)harmzﬁoeamzsb( 4Fpe yeaction
RIS e N
mixtyre 5ve85-Hl UOWwedHEC9cOBL <, rbom-tkﬂwl(‘mrd)and
con B8 (Ao, o B0 sl B3 (1 ) 5
methRRE 3(DOuI Y| dndt Fondedbretsd (Ridrabhldr3s de2d 9149) . The
so1viilt 3l Gl Phpplefulials Wadde dedeslsd b ilyg cne
titlKonmgowwdd WD. 2097/ 086221 aRCH WSS 641CHY 3Q96t . ExarpNMR
(o)1 Aos 2 MONBy o), 2.20-2.30 (21, m), 3.80-3.85 (2m,
t), 4.05-4.10 (2H, s), 7.40-7.45 (2H, d), 7.85-7.90 (2H, d).
MS (ES+): 383

Example 10

HNE;!V O O

IsSeg
CIN N S
4-[4-Azetidin-1-yl-6-(5-methyl-2H-pyrazol-3-ylamino) -
pyrimidin-2-ylsulfanyl] -N-cyclopentyl-benzamide:
[00191] A 25ml round bottom flask was charged with 4-[4-
azetidin-1-yl-6-(5-methyl-2H-pyrazol-3-ylamino) -pyrimidin-2-
ylsulfanyl] -benzoic acid (200mg, 0.48mmol), cyclopentyl amine
(85mg, 1mmol), 2-(lH-benzotriazol-1-yl)-1,1,3,3,-
tetramethyluroniumtetrafluoroborate (321lmg, lmmol),
diisopropylethylamine (0.34ml, 2mmol) in dimethylformamide
(5ml), under nitrogen. The reaction mixture wag stirred at

room temperature for 18 hours and then was diluted with ethyl

acetate (40ml), washed with a saturated sodium hydrogen
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NfNHNS H G
2- (4-am nophenyl thi o)-6-(azetidin-1-yl)-N(3-nethyl-IH
wo 2pyrodaexl - 5-yl ) pyri m di n-4-amine. [00193] CoRpomsgnos/043096

1-26 (2.53g, 5.6 mmol) was dissolved in 1:1 TFA-DCM

(20 nL) and the resulting solution allowed to stand

overnight at roomtenperature. The sol ution was

concentrated in vacuo. The residue was taken up in
carbdr@Ace anguaashedolith ors atadidl)e thad UspiSe SQdbMM) . The

bi car bonate. s IUtlonFétg) then brine and dried over
orgafyfi MRS Ut AEE. OTRE ASSiR 1Sl &3k d FilBgredoapy

conddVit fFS) 8R4} avas.used Widdietie fui s h@flew:a%aaahogl

or characterization in the next step. Exanple
dlclﬂiqq_qmpqatw%q\ﬂ) tRHgfFord the title compound. 1H NMR (DMSO-

de) N 4dsd 4r (s eyl mdtt pyrazal gy €bl ¢hNn-
®) _(gz}p |$n dlsg‘? y t%l o)p@ﬁyl )857 !rr%{fnh;}ﬁz)enzam;dg 3o SH ™
22({ %ll H, .30-4.35 (1H, m), 5.35-
o ophenylyhihe) azgt | I hy

>4 1I—|§ﬁ;3§/fg%zgi -z-gﬁ)eypgm%}lﬁ] %ﬁamddnrb(% 2%065'\"(%?15”85 F)45 ~8.30
(LH\egd t akeh (4B-i B) pyMSdi (@ +2m9d5&nd p- toI uoyl chloride
[001(9@]187 p1d- 42peA0R )dem%t%dQﬂ*:ﬁgrPch égr{?glﬁog%mplary

enperature. After 15 m nutes e reaction mxt
COWW% rezde raceardangadgo thed meidio@ sdeseribaiennu sc!hﬁ:me VI
and @W&Lﬂ;{iémb -1§0di Il R0 DS gé%aog tBose

) was added an e resu tlng clou sol uti on

compgyndedieRieborh ﬂ@nﬁ'@béﬁurle for 15 minutes. The

reaction mxture was pur rectly by
chromat ography (silica, S%t QAc- petrol gradi ent

Compsiundli joMiy-1t 0 ¢ilIENMR title conpound - 91 WD ¢ (i
No 2007//068921 PCT/ US2006/ 043096 (91mgy, 34-.) as a |whi{®@ins)

solid ''"H NVEOMSDaA6cNHZ50-DMBOR2H, 8, 0(63F0.6bI@EH, |2- 33
(2H, [gn), 2. #e)(3t90-3D0 (BHSB),(ARh-230 (B138), 6B, |brs),
- 59 |(4d4 vby 8)85 (TH3Gh)( 2B15-3000 (411,58 S(3Ais. 3@)(1H7s)8’ 8.25
(2H, |d), 7.915(6®5.70X1Hbr28), 1.6847.68 81, £0738-1.941| s),
11.66  (1H,  bray,; d)MB50ESH) )483.( 11903 95] Table ‘7 bel ow

depi ¢t s dat a| ([DMStEERI NISNSIPI(GHY 5), 2.20-2.30 (2H,
m), 3.83-3.90 (4H, t), 4.45-4.50 (2H, d), 5.30-
I-19 472 5.35 (1H, s), 5.60-5.70 (1H, br s), 7.20-7.25 (1H, | 9-12
m), 7.28-7.33 (4H, d), 7.63-7.68 (2H, d), 7.90-
7.95 (2H, d), 9.10-9.20 (2H, m)

(DMSO-d6): 1.08-1.13 (3H, 1), 1.90-2.00 (3, s),
2.20-2.30 (2H, m), 3.25-3.30 (2H, m), 3.85-3.90
1-20 410 (4H, t), 5.30-5.35 (1H, s), 5.60-5.70 (1H, br s), | 813
7.63-7.68 (2H, d), 7.85-7.90 (2H, d), 8.50 (1H, s),
9.3 (1H, s)

(DMSO-d6): 1.80-1.90 (4H, m), 2.05 (3H, s),
2.20-2.30 (2H, m), 3.35-3.40 (2H, 1), 3.45-3.50 | g sg
(2H, 1), 3.80-3.85 (4H, s), 5.50-5.55 (1H, s), 7.50-
7.55 (2H, d), 7.60-7.65 (2H, d), 9.15-9.20 (1H, s)

[-22 436

(DMSO-d6): 1.60-1.65 (4H, m), 1.70-1.80 (2H,
m), 1.95-2.10 (5H, m), 2.20-2.30 (2H, m), 3.90-
1-23 450 4.00 (4H, s), 4.30-4.35 (1H, m), 5.35-5.40 (1H, | 9.07
s), 7.70-7.75 (2H, d), 8.00-8.05 (2H, d), 8.45-8.50
(1H, d), 9.3 (1H, s)

(DMSO0-d6): 1.90-2.00 (3H, s), 2.20-2.30 (2H,
m), 3.83-3.90 (4H, t), 4.45-4.50 (2H, d), 5.35-
1-24 506 5.40 (1H, s), 7.25-7.35 (3H, m), 7.40-7.45 (14, | 949
d), 7.60-7.65 (2H, d), 7.90-7.95 (2H, d), 9.10-
9.20 (2H, m)
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conmpounds made according to the nethod described in
Schene VII and in Exanples 11-12. Conpound nunbers
woani7gseand t o those conpounds depicted in TaBC®U$2006/043096
Table 7 Conmpound M+l IH NVR No (obs) Rt (mns)
(DMSO-d6): 1.99 (3H, brs), 2.33 (2H, gn), 2.40 1-28
(3H, s), 3.88 (4H, t), 5.38 (1H, brs), 5.59 (1H, 472
vbrs), 7.36 (2H, d), 7.53 (2H, d), 7.87 (2H, d), 9.38
7.91 (2H, d), 9.20 (1H, brs), 10.36 (1 H, s), 11.66 (1
H, brs) (DVBO-d6): 1.99 Edhpbes)y 2.31 (2H, qn), 2.42
(3H, s), 3.88 (4H, t), 5.39 (1H, brs), 5.67 (1H, 1-29
472 vbrs), 7.43-7.46 (2H {7.54 (21-1, d),
7.73-7.76 9.42 (2H, (2H d), 9.23 (IH, brs),

10.42 (1 H, s), 11. 67 1fg Od6) 1.09-1.31
1

(4H, m, 136145(2H -1 7(1H m,

1.75-1.85 (3H, m, ¥ (3H, brs), 2.31-2.36

(3H m, 3.87 4H .31 9.43 (1 H brs), 5.53 (1
2- (Hammcsghefxyllsh@@m Gd)(azktﬁ:d:l(rﬂ-l—l, ¥)) -B- 23 - thy1bs),

Pyr%é%éggé%iyp§}im}£i%ﬂ4t%ﬂiné”S) Exanp[e 131 H N~N

[002¢3W- ( ACEmpbundopy R (i .15XRy,y |5 Né appbENYWpr pcerafiede in 1:1
TFA-é%tg OCI)W Srglgi ugnnb.o%h%e I(els:%il%gﬂnggos%@tllgic\:l\gsa gs"vgdt %oa stand

overkight( 446-doohl oeopyriatidre 2-THd hie)pheoy! vas concentrated
ropi o nlde % a 15mmol) .in 60a H (50m ). The
32801 o ST uPEeWE S (ARSI YR ‘f%claﬁd YRghed with

satumannﬂuﬁqmemas sbdhbﬁf&dcéﬁhbﬂéﬂﬁﬂ@ﬁfﬂtﬁéhlQx%@sthen brine
in sa urated sodi um blcarbonate aqueous

ana GG SR rE BOHERR BRI o s el GyioygRn S01id (1.8,

91% BOD@%OG@Q@& PQZAU@%@O@kﬁ%ﬁ@ﬁ&hdﬁﬂrf&ﬂtﬁéi pukhrethtlion or
" acetate %éfi X 100m The organic was washed with
charagt R 2R 53 afh Br€ar5oatrs Sl uti on and brine. The

solid was triturated in a mni num of dichl oronet hane
to afford the title coqgound as_a white solid (6g,
78% . ES+ 512. xample 12

p
Neioiad

N-(4-(4-(3-methyl-1H-pyrazol-5-ylamino) -6- (azetidin-1-

y1l)pyrimidin-2-ylthio)phenyl) -4-methylbenzamide.

[00194] 2- (4-Aminophenylthio) -6~ (azetidin-1-yl) -N- (3-methyl-
1H-pyrazol-5-yl)pyrimidin-4-amine (200mg, 0.57 mmol) was taken
up in pyridine (2mL) and p-toluoyl chloride (0.187 mL, 1.42
mmol) was added dropwise at room temperature. After 15 minutes
the reaction mixture was concentrated in vacuo and the residue
taken up in methanol (3mL). Sodium methoxide  (25% w/w solution
- in MeOH, 1mL) was added and the resulting cloudy solution
stirred at room temperature for 15 minutes. The reaction
mixture was purified directly by chromatography (silica, 5-

100% EtOAc-petrol gradient elution) to give the title compound
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NNH HNLH I NN |I NSO

N-(4-(4-(4,5-di nmethyl -1 H pyrazol - 3-yl am no) 6-i odopyri m
wOdbat/02622y¥1 t hi 0) phenyl ) propi onanmi de [00197] PCT/US2006/043096

5- met hyl - 1H pyrazol - 3-am ne (580ng, 6 nmol) was added

to a stirred mxture of N-4-(4.6-diiodopyrim din-2-

yl t hi o) phenyl ) propi onam de (3g, 5.9 nmol)and

di i sopropyl - ethylanmine (1.4nl, 8.3mmol) in

(91meky jred 4iy) f@s nanwHe te4@oda. Tiwe NM@act (4@d MRd Urgm¥8$ 1. 99
stirred at_90 6 hours. The reaction nixture was

f
(3H, %% % ed % 3H g?ﬁx?qu&éeté’tém( 208 )S and® we8hédBwi th, 5.38

(1H,sa5:u=.£)a1 esl, sodi um, bieaihonat e ol 24k | am ﬁ 7189mprandy 5 g7
dri ed over nagnesi um sulfate t hen concentr at éd

br
'né)v'aczjo 9L TheH, r 831 dde Ahas Wlr 9TV bYO FBasKIH, s), 11.66

(1H chsedpt 0gs aphy+( 49925 O2, pentane/ Et hyl acetate) to
afford the title conpound (1.8g, 640) . NNH HNH .N
{00 yﬂ@||w«§q?le 7 below depicts data for certain exemplary

comﬂ\én.(zﬁisfs dndde Sa 8LBBEAVY i RHAZY exds | @08 00) 58a( 31288 eme vIT

|n--

>-¢

and iy Epcqpp e byl - L2y ny OPsRCuidlitmosa s o phenphiiptopithose
compaiglese pgggg] lﬁzgtagbl eih(57rrg, I'mol) was added to
a stirred solution of | or o- 3- net hyl but - 1-yne
(102. 5ny, | mml ), tri et hfeddend ( 202ng, 2mmol) and
ar or (7—S5ng——catatyst)—+n
Comj\%%ﬁgt hyﬁféjér nmam dﬂé (BSM) under nitrogen The readt R®(mins)
Xt ure—wes o—{or enperaiie.
Then,| N (4- ( gg b ][( |<7F1‘1/§L 5;&%‘ §9P§n? A)- 6 -
198 VD 32?7/ 5 A fs) (IH 3
i odopyr i mdi Hal o)) )'5 % §
mmol ){ and d Ci? P }noﬁ’-]p]aﬁddi um
\50” g catal na“d fn fhn rpnr‘tlnn meer,
whi ch was stm]ﬂs@ o). -9 é?H’lbrSPro:ﬁ% (CHpanyol-# ilon
(y@s doncent r pted $)n3 %é‘ﬂ”& Phé- et ulersiaS 6 pul H il ed 9D
Silida §&, EYRSErgtin/de CH, m), 7.54 (2H, d), 7.73-7.76 | 942
(2H, m? 791 (2H, d), 9.23 (1H, brs), 10.42 (1H,
s), 11.67 (1H, brs)
(DMSO-d6): 1.09-1.31 (4H, m), 1.36-1.45 (2H,
m), 1.64-1.67 (1H, m), 1.75-1.85 (3H, m), 1.99
[-30 464 | (3H, brs), 2.31-2.36 (3H, m), 3.87 (4H, t), 5.31 | 9.43
(1H, brs), 5.53 (1H, vbrs), 7.46 (2H, d), 7.71 (2H,
d), 9.21 (1H, brs), 10.03 (1H, s), 11.64 (1H, brs)

Example 13

! H
Oy ot
I”°"N“~s o

N-(4-(4,6-diiodopyrimidin-2-ylthio)phenyl) propionamide

[00196] Sodium iocdide (13.5g, 90mmol) was added to a
solution of N-(4- (4, 6-dichloropyrimidin-2-ylthio)phenyl)
propionamide (5g, 15mmol) in 60% HI (50ml). The reaction
mixture was stirred at 70°C for 10h. The suspension was
filtered. The recovered solid was taken up in saturated sodium

bicarbonate aqueous solution (~200ml). Extractions were
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ethyl acetate/petrol/ triethylamne (0-100-0 to
98-0-2). The product was obtained as a white solid
w0 2680rm8622900) ; 'H NVR CD30D 8 1.20-1.25 (3H, PLT/US2006/043096

1.30-1.35 (6H, s), 2.00-2.05 (3H, s), 2.1 (2H, s),

2.35-2.40 (2H, qd), 3.60-3.75 (6H, br s), 5.35-5.45

(1H, s), 6.50-6.60 (1H, s), 7.50-7.55 (2H, d), 7.75-

7.80 (2H, d); ES+ 476 Exanple 14 HN-N HN ' N CH3
carey] ~oftt with ethyl acetate (3 x lOOml) The organic was

2-(2- ui nol i.n-6-yl t hi o) - cl opr opyl - 3-
was l’feﬁjo"l‘”otéli e¥?g}lﬁaie§?‘| rﬁe%cfﬁﬂfé 35S %\g?ﬂ‘géo?l igpine .
The igbhtd-wagi BelHNlNatHb‘l in M @idNum of dlchloromethane to
3-met hyl - 1H pyrazal -5-yl) - 2- msthylthlo)py

6- Chl or o- \-
aff%%*al?%-tatiﬁ] ﬁ@mpeelfg‘g]a%& A9 1Rl £91 (PFon78F) . Es+ 512.
4,6-di chloro-2- (nethylthio)pyrimdine (25 g, 0.128
nol) in DVF (100 m) was added di i sopropyl am ne (19.8
g, 0.154 nol) followed byN3 Hami no- 5- net hyl pyrazol e
(13.7 g, 0.154 nol) pormm)‘hﬁ\se wpver 10 mnutes. The
sol ution was heated to B aurs, after which
time all of the startj al ohad reacted (by
LC/ M5 anal ysi s%} The m xture was cool ed to anbi ent
N- (%n%pb%r%ddm% Yha i & PYISE o )3 - irmpreks pi odopywdsmidin-2-

1eHid bBgoWahigel id 94 WO 2007/ 056221
Y I%CT/%{SZ 6/ 43 96 sllurrled in diethyl ether (300 ni).

[00I/A sol § dnekbBYdgaHnPYiialzadr-&d- aamich e e(%&ing; e fmol) was
addé@t{@ngl Sé%gggh% en%?lrfel l(;ferb?ql Q‘I ll&@é aIIE'!Lmq.rI %d 2-

on the sinter urther drie er
Yltfa#qmld%nrhéprppllene@ncpmr@gas P oﬁrﬁemm @mhsdpr@@’&*l—

ethylalr?:m%6 Jiylh?%}’ql) 833&18§3};>INR(§{ gngm%\%g)](é Zm%r‘r?‘uc(iBH 4%) ml). The
reachkOiy niidkfuse Whip, stiri@ed @EkH,9eC Nidx GIV&CE.&S- Z:EIGeOBeaction
mixtore &gg”dg§uted with ethyl acetate (200ml) and washed with
saturated sodium bicarbonate solution (~100ml) and brine,
dried over magnesium sulfate, then concentrated in vacuo. The
residue was purified by flash chromatography (40g SiO,,
pentane/Ethylacetate) to afford the title compound (1.8g,
64%) .

N-NH
HNJ\fF‘ H
N

SN \‘(\
L 'N’J\S’O 0

N-{(4-(4-(4,5-dimethyl-1H-pyrazol-3-ylamino) -6- (3-azetidin-1-
yl) -3-methylbut-l-ynyl)pyrimidin-2-ylthio)phenyl)propionamide
[00198] Azetidine (57mg, 1lmmol) was added to a stirred
solution of 3-chloro-3-methylbut-l-yne (102.5mg, lmmol),
triethylamine ( 202mg, 2mmol) and copper chloride (I) (7.5mg,
catalyst) in dimethylformamide (5ml) under nitrogen. The
reaction mixture was stirred for 2 hours at room temperature.

Then, N-(4-(4-(4,5-dimethyl-1H-pyrazol-3-ylamino)-6-
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HNN HN ~ ~ "N C N~ SO2Me
6-chl oro- N- (3-net hyl -1 H pyrazol -5-yl ) -2-(net hyl sul fony
wO2007@gé22m di n- 4- ami ne [ 00200] To a stirred SUBPEAUSR2MA/043096
of 6-chloro-N-(3-nmethyl-IH
pyrazol -5-yl)-2-(met hyl sul finyl)pyrimdin-4-amne (8
g, 31.2 mmol) in nmethanol (200 M) at O C was added a
suspensi on of Oxone (44 g, 71.7 muol) in water (100
mdopy):mdmmmmmmy@rpﬂ@nym PUbES onkEe dE X{ 1B @S0 .3 mmol)
§ edfo & utes at 0C then warnmed to anblent
and f’ rrolr %‘@dlrfi’?ﬁﬁapl?oﬁ oles Laghiam ¢ €399 on

catally¥tyr ereses dddderes and thacteswl WiRd s | dusl s risd
ous .sodi um bi car bonate. The: m xture was

aqu
SCLTERr, g GHIRRET (H ROt WEERe§OUHH ARaErS qIRFentTated in

vacuéi ehby kreiiitle W& 1 8i885onskynnigd ddy etdyh
acetate, filtered afﬁlgiﬂdr%ed Ol'I'lhl S éavegt tlttf:Lng with

ethy b BEAER Y RAT XA/ viFietBylrnipe. goglosm) ;EO FONMR 2) . The
w : 3 ! , 8 5H

prodggg) QGMS%&a(ZlOI%iH(%'r%)S‘)m%§S5§O&§a ()3 r% 5969)' OI—}SﬁMR

CD;0lyr&)L . 20- D526 1K3H, k) ,12.. 20 (1LH 5 s]6HNSsES 2 28820705 (3H,

50 (A P ui ot T 72 6291 PR o9 o625 - (i g1 B0

5.35-pyprazdllH,5-9),) pyriov €l 60 4{ ami, ne)-, 95 50M0 2007(H5628L, 7.75-
9 BOPgﬁUS%]gOG/ 430 N S.Si SN
TSret hyl qui nol i n-6-yl ) di sul fanyl ) qui nol
i ne [00201] To a stirrgstasipller i 0f 4-am nophenyl
disulfide (5.0 g, 0.02 ngpyNin refluxing 6MHCL (65
m ) was added crotonal deh,}eeié—(4 2 g, 0. 06 nol)
dr opwi se over 90 ninuted? The reg ng m xture was

refluxed for an addltlo ’*;s/z en cooled to
anbi ent. Conc aquegns vas~added to adjust the
pH to neutral and t xture extracted with ethyl

F

2-(2-methylquinolin-6-ylthio) -6- (3-cyclopropyl-3-
fluorocazetidin-1-yl) -N- (3-methyl-1H-pyrazol-5-yl)pyrimidin-4-

amine

6-Chloro-N-(3-methyl-1H-pyrazol-5-yl) -2~ (methylthio)pyrimidin-
4 -amine

[00199] To a stirred solution of 4,6-dichloro-2-
(methylthio)pyrimidine (25 g, 0.128 mol) in DMF (100 ml) was
added diisopropylamine (19.8 g, 0.154 mol) followed by 3-
amino-5-methylpyrazole (13.7 g, 0.154 mol) portionwise over 10
minutes. The solution was heated to 50°C for 16 hours, after
which time all of the starting material had reacted (by LC/MS
analysis). The mixture was cooled to ambient and poured into

water (250 ml). The precipitate was filtered and the wet solid
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acetate. The conbined extracts were washed with water,
then saturated aqueous brine, dried (MgS04), filtered
wana7/osemcent rated. The crude was purified on BCTiUS2006/043096

gel, eluting with 50 to 1000 ethyl acetate/petrol.

The product was an oil (2.57 g, 370); M5 ES + 349.17.

N HS ' 2-nethyl quinoline-6-thiol [00202] To a

solution of disulfide (886 ng, 2.55 nmmol) in DW (12
sluﬂﬁﬂddMﬂﬁed1é9h§lnbkhﬁ&5(@Qﬂﬁdmﬁy|efﬂé|§61ﬂ§ (384 a8Ehin

4 LR R T 061785500 P MESHARSHS | CrRGm <t e fdd tered

prodifdt refs f QL r3Qrikaubes tHehyintli}d Ut edeM FhrehBY¥ dried under
acetat e/water. The organi ¢ phase was_ separated and

Vacy e afted §f5ﬁ5§§ ERer &dtd® \mmp@fwaacéaapéf wipge solid
t t
(22 S0 LR SHLAOE! RaEROMSIES WANAELTE, Gy, 3.3

ered and concent
(3H.tha',oICf(387,0 a0 -nas0 used, dbrecttiy ,wiatchaut et t‘@r NH), 12.10

ti 176. 0 ES - 174.13 HN,N HN
il A 8] RRe 255 o 3077 owonts
PCT/ US2006/ 043096 HN-N
2-(2-met hyl qui nolin-6-ylt hjim’%@-*chl oro-N-(3-nethyl -1 H
pyrazol - 5-yl) pyrimdin-4-8gine [00203] To a stirred
suspensi on of 6-chloro-N Jet hyl -1 H
pyrazol - 5-yl) - 2- (et hyl st f'?)n)ﬁof'%eyrl m di n- 4- am ne

6- cl'(JZ:JﬂQ-Ig— (3 7m&B8hyID tl)rr iy raeicl--taitanol 2 { 2Rethy14as radged
l)é‘reth&/\/\%éunollne -thiol (1.23 g, 7.03 mmol ). The
PYTIRAG4T < feated to 70C for 4 hours, then cooled to
[002am]i entTand dilinied swisblereti cﬂﬁ?eéaél@ié%uﬂat(gdmeth 1-1H-
ium carbonate.. The nmixture was filtere

equs_pot as
pyratzg’%r ) UhT SHEFBY LSPA g ) R g innd - anhee of §afi c 31 - 2

mmol)ayie! niethyedlf oroot he)f bkt alce. wa-@&a@ﬁlé@oééss{l@ﬁ@hsn.on of
was, extracted with_ethyl acetate and the conbi ned

Oxongr dit 7 ekt r AcPEChAs A8 VRITER b 4R, bk | e EMBERFE over 10

mimiftidd ermee aﬂﬂxtgeacaatsr atedreMe i Uge rm%ueégl ftedoeNtnen
silica gel, eluting with 90 to 100% eth

warmedetty PPt eBF. 2Ae Stitred SinFow af@éltlonal 2 hours. The

reaction mixture was filtered and the resulting solid slurried
in aqueous sodium bicarbonate. The mixture was filtered and
the solid washed with water, then diethyl ether. The solid was
slurried in ethyl acetate, filtered and dried. This gave the
title product as an off-white solid (7.9 g, 88%); 'H NMR (dé6-
DMSO) & 2.24 (3H, 8), 3.35 (3H, s), 5.85 (0.5H, brs), 6.50
(0.5H, brs), 6.95 (0.5H, brs), 8.00 (0.5H, brs), 10.95 (1H,

s), 12.28 (1H, s); MS ES + 288.07, ES — 286.25.

HN-N

,1\,)—

J,

2—(2-methquuinolin—6-y1thio)-6-chlor6-N-(3—methy1-1H-pyrazol-

5-yl)pyrimidin-4-amine
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further purified by trituration wth dichloronethane.
This gave the product as a white solid (514 ng, 196);
wOB0EDs6221383. 25, ES - 381.36. HNA HN N N, CHBCTNS206bi843096
f F 2-(2-methyl quinolin-6-ylthio)-6-(3-cycl opropyl -
fluoroazetidin-1-yl)-N(3-nethyl-1H pyrazol -5-yl)pyrim
idi'n-4- am ne [00204]
2- (2- et hyl qui nol i n-6-yl t hi 0)-6-chl oro-N-(3-net hyl -
1H pyrazol -5-yl ) pyri m di n- ' (50 ng, 0.13 mmol)
was slurried in n-butasol ). Di i sopropyl am ne
was added (151 nmg, L7 nnDI) fol | oned by
4-(1- pyrrolldlnyl).plper|d|ne (58 ngy, 0.46 mmol). The
m xture was heated ¥% 85C for 14 hours, then allowed
2- metayaom GZ}eﬂﬂMéfmylihfnbﬁaﬁtsoglmdﬂgumxaﬁya)éﬁgﬁglgge
aﬂum1cmonm hy (5% MeoH 95%
[°°28ryléh| or'Ghé HHnks 4 i;f%rgnOSfﬁ AT RhRmE (SSwhtide (5.0

g, OZbQ) mo]l|')| 1N1\/P.réﬂﬂ@ci\ﬁ§ GIQIDPI@@ % O'né. QJaZE6 a(c?cﬂ!dn)
0.59 - &é - 97 WO 2007 056221

Crotﬁé?/légéw@?@o 0‘59(9 10386 -mel3gdropwise ove {BH}inutes. The
r : , ea3 al urs, e
esugg:glg gtlg%l{ﬁ wa?SQ) ré”f%gx(clingg‘) 57§€§9t1§1£pd§% then
COOl?ngO( ﬂnpb:ldant 8Cczﬂgc (a@edys, agml(a.lmaaj)addegigao(a_cﬂ-nust

e o 1 2y
th ﬁf—l t %Lﬁ:%:él—}l\/léné)thér\]/zﬁﬁydry?é extPa 4::%(21 e %t_ehy}%is

neth azet |

acet%?haﬁ"@@lq%mreeq PO C e aegleuwaysmfd with water,‘ then
satu%aggﬁz B)(ﬁifédusg weily| azeiidi QP%S%%E h¥9i9%388r %.

4 molY Tndich f hane
concg§§§a.tte|q etTig arivde (Br90pgrif9ed0 onrmsil)lna:rad deie, elutlng
w1thm_52§t Qﬁe 10Qﬁ0|é3c51'13}9 &t%&?§8§§'gllf Ot}‘)ﬁ %1 oducgce vgas an oil
added dr opw se and the reaction
(2. 5F’n Stl uﬁé d\A/as P’tshéﬁs at |d¥RdL7t0 warmto room tenperature
and stirred for 4 hrs. The _regaction was diluted with
wat er and dichloronethane/éjﬁlﬁﬁé

HS

2-methylquinoline-6-thiol

[00202] To a solution of disulfide (886 mg, 2.55 mmol) in
DMF (12 ml)/ water (0.5 ml) was added triethylamine (284 mg)
followed by‘tris-(2—carboxyethy1)phosphine hydrochloride (1.52
g, 5.32 mmol). The mixture was stirred for 30 minutes, then
diluted with ethyl acetate/water. The organic phase was
separated and the aqueous phase extracted with ethyl acetate.
The combined organic extracts were washed with brine, dried
(MgsO,), filtered and concentrated. The crude thiol (870 mg)
was used directly without further purification; MS ES +176.02,
ES — 174.13



organi c | ayer was washed further with water, brine
then dried (MySO4) and concentrated to give a pale
woizok/se2id. The solid was purified on silicaPgelus2006/043096

eluting with 20 a ethyl acetate/petrol to provide the

title conpound as a white solid (1.69 g, 64 0) . 1H

NMR (CDC13) 1.92 (3H, s) , 3.05 (3H, s), 3.33 (4H,

s), 4.42 (1H, s), 7.18 - 7.20 (2H, m, 7.23 - 7.30

2-(2¢ ﬂdtﬂﬁlqﬂlr&ﬂlxnjfi%zl(:ﬂtb)n%—chloro-—N—(3 -methyl -1H-pyrazol -

| -1-benzhydryl - 3-met hyl azeti di n- 3-am ne

A -.but
5- Yll’]Fé(FI}é’}ﬂcg‘r’%/d}e'TWﬂ To a sol ution of

[oozbsbenzmtdralls&ﬁ@é@yéﬁéﬁéhgh&ﬁo&ﬂ sJ”EQ{lWlﬁszb'if:?Dﬂé’éh 1-1H-
in_1so- gropanol (10 M) was ad X

PYfaFé’%r%mM Zanﬂf%étlml%*eléonz ) B TSI LN -Breamd e uf .- 02 g,
7. 03Wadnd19atied wdr 806 ELhoBh (26hR1heRld WxJRLKIAr e was

then allowed to cool to roomtenperature and
me thyd QudMlahngr 6 THeiok eélddd @as 7sI0l}r mimsd i tFhethykture was
heat@eekRy & Pl féft@r&gur@asghgg il d LHJ hcﬁﬁ J?édj;'ﬁ/ nd diluted
acetate and then concenfrated to gl ve The
withs gy e et ate %@tmnﬁaéﬁﬁeaqm@ulwmmm e&ildonaf8. The
4
w0208 05020 ST UR0RBL0 TR IR T AP BDEELes ana
the pregrde thfren t#’%“%%@oﬂﬁémaghﬁ tfadtszaihai (The 6®q1g¢ous layer

was é%ﬁ@ac}% '\lb@’:r(ll égtggg ?ix)ci( Jrrfa—ln;% rganlc

eXLIraACE® (V\@ﬁhem} with 7gring, 8¢r(L¢Iel (m}gSOlQ) 23i(tkHres) and

t I m ne dr ochl i de
conanEggﬁeglj‘oﬁ$ %I%@é{o‘%% #g?g fgﬁa{% ylorllﬁ %enz L 3elutlng
Wlthnﬁtoh)tloazlémﬁl&tl&fhmmtahydpechbdr| deng ]tlﬁ:gleg ccélmﬁdund was

furtﬁggjk fl(;e%]&c bonsg‘(ui%%)lon g’gl %H‘é: YR ltarg‘:‘lérg%ss'gals

gavet hh@emqmbgrtwam aiwhdgensoand t(snde nig, rress%m,thvls ES +
383 . Egdr Qgen. T e xture was then stirred under a
ydr ogen at nosphere 40C (warm water bath) for 3 h and
then at roomtenperature figM a further 12 h. The
reacti on was degassed vvétMTrogen and filtered
t hrough celite and conceptrated NT conpound was

used crude in subsequentf] i Y. TH NWR (MeCH)
1.50 (9H, s), 199%65301 H  d), 4.91 (2H,
d). Exanple 16 NH

2-(2-methylquinolin-6-ylthio) -6- (3-cyclopropyl-3-
fluorcazetidin-1-yl) -N- (3-methyl-1H-pyrazol-5-yl)pyrimidin-4-
amine

[00204] 2- (2-methylquinolin-6-ylthio) -6-chloro-N- (3-methyl-
lH-pyrazol-5-yl)pyrimidin-4-amine (50 mg, 0.13 mmol) was
slurried in n-butanol (1 ml). Diisopropylamine was added (151
mg, 1.17 mmol) followed by 4-(l-pyrrolidinyl)-piperidine (58
mg, 0.46 mmol). The mixture was heated to 85°C for 14 hours,
then allowed to cool to ambient. The reaction mixture was
purified by column chromatography (5% MeoH/95%
dichloromethane) to give an off-white solid (25 mg, 21%); 'H

NMR (400 MHz, (DMSO) & 0.42-0.46 (2H, m), 0.59 - 0.63 (2H, m),
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O Me  1-benzhydryl - 3-i sopropoxy- 3- net hyl azeti di ne
hydr ochl ori de [00208] A slurry of
wa-2bewaéedr yl - 3- met hyl azetidi n--3-y1l net hanesBCTaISa106/043096
(2.75 g, 8.56 mml) in iso-propanol (150 m) was
heated to 60C. Freshly ground potassi um hydroxi de
(1.40 g, 25.0 mmmol) was added and stirring continued
at 60C overnight. The reaction m xture was allowed to
1. 3a:oo|11mrogm merrpe:rTﬁtour(emndn@B)lﬁt;gedsgvinet Eyg 3.80 - 3.94
tate and wate e ani ¢ phase was washed wt
4H'b e) d}ﬁ)e&ll(lr\/ggﬁﬁf'aﬁd"sgo(r?&é'nt?at el: 4&hé1HesPdue 7-82 (1H,

dd) Was. spur(im;sddpn sibbcaigel @l Utd ngp WAh &) t098%’03€”ixi s),
acetate/petrol to provide a col orl ess oi | 1.29 g).
11-6thelldty svas WP sE8I ¥882i n B& héh® ind hydrochlorlc aci d
(5mM, 2Min ether) was added and stirred at room - 99
WD 2007/ 056221 PCT/ US2006/ 043096 tenperature for 10
mins. The resulting predfatpie Whs filtered and
washed with ether to provjde_ghgyditl e conpound as a
white solid (1.23 g, 43 Zyn-JLH NVR (CDC13). 1.12 (6H,
d), 1.62 (3H, s), 2.95 (2ﬂwmn 3.15 (2H, d) 3.75

1- béﬁHﬁyd@K}434ﬂetﬁ}thzékmdinu% yi7ﬁg¥ﬁ§ﬁgs

3-1sopr opoxy- 3- ?azetldlne
[00 27y ochT%rﬁld%l‘PUUYOQ]f Tobergthwdny lof3 - methylazetldln 3-0l

hydf%é%ﬁ%ﬁhMﬂéy I§ b@ogrOBQX%43nmE%ﬁhXLgafiiano?omfgaaﬁ$3 (80 ml)

hydrochl ori de ( In et
was W%&@@Pq@hw&mwadu(@mommoxﬂ Sje?(bnnrtsfal boan@2@Bempixture

X th nitrogen and
coottl L KRR Rl ST L 4 OB e
was aﬁdadﬁﬁxmpmisa ah&dthge&aadﬁrﬂﬂﬁﬁfkiﬁréOﬁﬁb then allowed
& qﬁ ature for a reacti on was degassed
(o] wa.

trocagnt%rﬁ]ae?f‘f:llgfaeanﬂms&j‘d?e%eﬁ‘?‘fe anpygs- The

readhﬂﬂﬁﬂﬁdsudﬂﬂuﬁh& Qmﬁnowa@ewa&dﬂﬂﬂhéﬁlﬁﬁbm@thane and the
uent chem str

Exampl e 17
°r9a|§tl(34%%’(>ﬁ PHBIGPOFR by APGT. AT 6. pBiBgaRben. dried
(MgsmR) hyhazebrmemth-aﬁécpyttdmgﬂva 2- pehsulfiay ldpheaylthe so1ia

was %!%% on gmﬁlca gel eyutlng with 20 % ethyl
acetate/petrol to provide the title compound as a white solid
(1.69 g, 64 %). 1H NMR (CDC1l;) 1.92 (3H, s), 3.05 (3H, s),
3.33 (4H, s), 4.42 (1H, s), 7.18 - 7.20 (2H, m), 7.23 - 7.30
(4H, m), 7.39 - 7.52 (4H, m).

N-tert-butyl-l-benzhydryl-3-methylazetidin-3-amine
hydrochloride

[00206] To a solution of l-benzhydryl-3-methylazetidin-3-yl
methanesulfonate (2.00 g, 6.23 mmol) in iso-propanol (10 ml)
was added tert-butyl amine (1.36 g, 18.63 mmol). The mixture
was heated at 80°C for 3h. The reaction mixture was then
allowed to cool to room temperature and concentrated. The
residue was slurried with ethyl acetate and filtered, washing
with further ethyl acetate and then concentrated to give a

solid. The solid was slurried in ether and hydrochloric acid
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N S NC test-butyl
3-cyano- 3- net hyl azeti di ne-1-carboxylate [00210] A
weabarosem1 of tert-butyl 3-cyanoazetidine-|- caPboUgk@b043096
(0.55 g, 3.04 mol) in THE (10 mM) was cooled to -
780C under a nitrogen atnosphere. LHVDS (3.34 m, 1M
THF) was added dropwi se and the solution stirred at
-78C for 1 hr. Methyl iodide was added dropw se and
(20 @fli,r mm/ng,rc@midmﬁd,vai@raadegug i:lhéh %th.rfoagﬁ #&ACL6 Ofins and
was guenched th water an iluted -
£iltsgee) Ge FIPHER %06} BAS0SETPRIER &chyA tﬁ’ét%\‘?%ldﬂﬁé 69 g,

74 %Qrgam eMray@MomS Mashedomw t B)brines (@, ed)(Na2SE¥) (on,
and concentrat ed. The resi due was purifi ed on silica

brs) gel4 -Suti28y W% 20% Bt hylHackr st e/ feBlol~ ph RA deSHhem) ,

7. 7ot|_tl7egqomqpnqlnas soppreygllgwoil (0.46 g, 77 %9. 1H
NMR (CDCL3) 1.48 (9H, s) 1.71°(3H, s), 3.82 (2H, d),
4.31 (2H, d) 3-nmet hyl azeti di ne-3-carbonitrile

N-tekkL Bhl&‘f}vrlaﬁ%@ﬂrﬁr%@tlégﬁzélhmIﬁeahwfgd rb;P{

tert-butyl 3-cyano-3- nethyl azetidiné-1- oxy Gte
[002p3d 0 My =0.sE8'%#HWI9T i F- t@lréhbgtwﬂcetlhmz(rafdﬂglv@s

me ch§dded tlikiif] -UQr-RAGRL 16, @fbghig % %”%?th sp! '&mbl) in

stirred at room’tenperature reaction
ethaggad d@fcarit)r ated @rl@d’uﬁééﬁadasluummcgmﬁlae aon carbon

(160\éh§z10§t§1gi§'éhﬁ‘l’\wl*?dﬁ%ﬁ¥\?e; &ﬁ%%&%@%@%@%@%m nitrogen

and Nhtge( C4meg metty |hyiddpgenzolhs- ylliartritm) wirs( Ehoyranot Brred

undegeéhﬁlyé%%gggi ratﬂmcygﬁ@%&énwbe Zadlh sl feg%(am{be”yo% 3 h and

pr opi onam a suspensi on o (4-
then(gtnﬁpﬁyiI@Hggnquﬁe5for a further 12 h. The reactlon was

' 6- | . di N [ t.h he i ona
desaf B R0 b G L L e
concgnkypiegyl &mene:orr(m&ldrgwas Bé’lemmh:)ldfaolnllm\mrb%%eént
h ' 0
chendalEl AR RgRR AT ML) SV ogbl P5L08 2% o o
a), ﬁoaﬂs (REen ddoncent rated and t he-

Example 16

/LO NH.HCI
Me

l-benzhydryl-3-isopropoxy-3-methylazetidine hydrochloride
[00208] A slurry of l-benzhydryl-3-methylazetidin-3-y1
methanesulfonate (2.75 g, 8.56 mmol) in iso-propanol (150 ml)
was heated to 60°C. Freshly ground potassium hydroxide (1.40

g, 25.0 mmol) was added and stirring continued at 60°C
overnight. The reaction mixture was allowed to cool to room
temperature and diluted with ethyl acetate and water. The
organic phase was washed with brine, dried (MgS0O,) and
concentrated. The residue was purified on silica gel eluting
with 5 to 8% ethyl acetate/petrol to provide a colorless oil
(1.29 g). The oil was dissolved in ether and hydrochloric

acid (5 ml, 2M in ether) was added and stirred at room
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residue purified by mass directed HPLC. This gave the
title conpound as a TFA salt (72 ng, 41%; 1H NWR
woDRMB@p622105 (3H, t), 1.65 (3H, s), 2.03 (3H, PET/US2008/643096
(2H, q), 3.88 (2H, d), 4.18 (2H, d), 5.37 (1H, s),
5.60 (1H, brs), 7.50 (2H, d), 7.71 (2H, d), 9.50 (1H,
brs), 10.11 (1H, brs); M5 ES + 449.4, ES - 447.6. -
101 WO 2007/ 056221 PCT/ US2006/ 043096 Exanple 18 ~o
tempé i Bene hgdryl azathei. n18reone sUBOAB] pFoc pSthEREGas
f_lsl urry 0<1I1 1-%di henﬁl met hyl ) - 3- hydr oxyazeti di ne (30g,
LIMPESE T ) VRRPER g (E3FLDEIB thsl Fikas compound
as saddert@ seluai on.oB gyl faur hri o devipy (EEEDE COMPY 8X (6, &),
(6&% 0.376_mol) in anhydrous DVSO (300 m ) dropw se
1.6t 30°) ni huPes (2Hne P esd titng FH xtd e hadSwdifed™o 4.41
(11,9QG for, 89 -nynubegeulhe)reactdon m xdyir @4M@Sm2 hegs, 296.
cooled to anmbient and poured into a mxture of water
(1L) and ethyl acetate (800 nl). The organic |ayer
3 - 1SS SEPY 83 B 8AG1 LRB tadUeRU S St n1 Sxigact ed with
et hyl acetate (3 x 200 m ). The conbined organic
[002081ut i ofR Ref eUER¥NCRadhEe AR RIEE €F - 1 SORT DOKY) 3 -
tHRL S8l e | ). S ied ' -
e gELI f at e)c,wﬁ%i ﬁ?gfggﬁéﬁgqggnmcgﬁt%tggd.i anﬁgr}rﬁrgg?g] uénv\gé: hanol
(30 mr)i 93 dRded| Lea® Beflasiiwm dydwaedide 109 eahpbn (200 mg)
and aGf! at et 0 r . i .
S IO TR sy ol e Bl R (el bl hree
timeg goifh ydyogenpoThe3nikgMrenwas tissh (dtfirded QHder a
= dryl 5.3 I tgdin-3:91
B A T oRe Y 0051 T O o e e £t "4 %18Tn. The
reachpcp prapydeggnestunibhomidecgeT HRd (D B ré80nhrodgh
1 ) S 78 n [ 4 ere,
e T ron ahpesied 15 oomrbuld e s g TBERRE" S
subsEINFINE 6APMPOTEYS2006/ 043096 tenperature. A sol ution
of N-benzhydryl azetidin-3-one (24.2g, 0.102 nol) in
anhydrous THE (130 m ) was added dropw se over
Example 17

N-(4-((4-(3-methyl-lH-pyrazol-5-ylamino)-6-(3-cyano-3-
methylazetidin-1-yl)pyrimidin-2-yl)sulfanyl)phenyl)

propionamide

HNN
=/

HN n
h s
NC#N'(I:ESO ©

tert-butyl 3-cyano-3-methylazetidine-l-carboxylate

[00210] A solution of tert-butyl 3-cyanocazetidine-1-
carboxylate (0.55 g, 3.04 mmol) in THF (10 ml) was cooled to -
78°C under a nitrogen atmosphere. LHMDS (3.34 ml, 1M THF) was
added dropwise and the solution stirred at -78°¢C for 1 hr.
Methyl iodide was added dropwise and stirring continued for a

further 2 h. The reaction was quenched with water and diluted
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30 mnutes. The m xture was stirred for an additiona
90 mnutes at -78C after which tine saturated sodi um
woizeErosemat e  solution (400 m ) and wat er (100PaT)US2®E6/043096
added slowy. The mxture was then diluted with ethyl
acetate (1L) and allowed to warmto anbient. The
organi ¢ phase was then separated (the aqueous | ayer
was an enul sion of nmagnesiumsalts but was easily
witls egfarabl ®@cétenmet haher gargamlcaymgeﬁndat; h@aggdaoUs th brine,
- a mnth th 00 mM). The
drlégnéﬁéégé%gg§n|c CE6 4ir t‘ﬁbe%h?hﬁ URelfaRi PHrified on
siligrd rpebatclnated (366G HOk ethiykdadsbgoeppersll babelide the
tltf||tered and_concen rat to give Z Eale yell ow oil .
T TR ma?spﬁrp 1G9 L gEP ;481 9ti Ag Fhi-t AH NMR
(CD@G) 308 46t h{dH ace) at &/ petr(eh Ehe @e%ﬁt@ﬁg adl)coh,pl3l (2H,
a) (28.3g) was dissolved in ether (350 m) and t
"solution cooled to OC. A solution of HCL in ether
(2M 130 m) was then added dropw se over 15 m nutes.

3 EQ§GP01 sal t gre0|p|tated fromsol ution. The
~m& 7L BEr Y - GATPOPL T ettt e FepranacaBirt ReAS)
[002u 1M nut@sat BeMutibheoed cebhe did$£ra cakgnyas. washed
with ether (2x100 M) and the solid dried under

me LI AR/ LITRE s Lt GREPSK¥d atFe (HOdUdRY as al himelyolind
dicH1Zctk 1888 (SHmlNNR?QGQQMgaE%f&éﬂu&&éQ%éégklg%%d (2 ml)

and5;@93%Qﬂgﬁpoggsterggd(gt7moqm tqmpgra%q;e bes)l hr. The

£ i3 w9 & 1, 7
reackilh fnf) Loferbeate MRS lasF iyl Bud

isq@if stht ovirdeh Weezmsjedsatrm adl NaHIBGsI a9 qhgemwasry
added to a suspension

1- Benzhydryl - 3- cyclopropylgggyrdln-S-ol hydr ochl ori de
(7.78 - 103 WD 2007/ 056228 PCT/ USgG006/ 043096 g,
24.50 mmol ) in ethyl acetﬁz The m xture was

transferred to a seF i end shaken
V|gorously unti | fgf the solid had-di ssol ved. The

anic | ayer was separated and the aqueous | ayer
N- (43, ‘r‘*ac@ed“?*iﬁ‘?t’%eimm}’t’ﬁaét’ﬁyﬁ vdeeia® {650(ht gyathes -

metﬂyﬂgﬂéﬁihiﬁg@nYQ)§¥£iﬁ§ﬁ§nﬂ@r%ig@d¥¥a4§¥¥%£%a¥fpd

concentrated to an oil he oil was di Sso
PropdCeaa et hane (100 nl) and cool ed to -78C. [bis(2-

[ooztRlhoxyes hy| 3 @spanki ! ber strgl (ol (AndehPB. B 5728501 -5
ylamlno)—S chloropyrlmldln 2-ylthio)phenyl)propionamide (150
mg, 0.387 mmol) in n-butanol (4 ml) was added diispropylamine
(500 mg, 3.87 mmol) followed by 3-methylazetidine-3-
carbonitrile hydrochloride (255 mg, 1.94 mmol). The mixture
was heated at 85°C for 18 hours then concentrated and the -
residue purified by mass directed HPLC. This gave the title
compound as a TFA salt (72 mg, 41%); 1H NMR (DMSO) 1.05 (3H,
t), 1.65 (3H, s), 2.03 (3H, s), 2.37 (2H, q), 3.88 (2H, d4),
4.18 (2H, d), 5.37 (1H, s), 5.60 (1H, brs), 7.50 (2H, d), 7.71
(2H, d), 9.50 (1H, brs), 10.11 (1H, brs); MS ES + 449.4, ES -
447 .6,
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m ) was added dropwi se and the solution stirred for 30
mns at -78C and then warnmed to OC and stirred for a
woéuoni7hvsé221 hr. Reacti on was quenched w th Sat BCatUS2006/043096
NaHCO03 (50 ml) and brine (50 m) and the aqueous
| ayer extracted with dichloronmethane (50 ml). The
conbi ned organic extracts were dried (Na2S®»4) and
concentrated to give a yellow oil. The crude was
purified on silica gel,Eehupiegiwi th 5% et hyl
acetate/petrol. The resul ting al %ohol was di ssol ved
in ether (100 m) and the sol on cooled to 0OC. A
solution of HCL in ether x5imM ) was then added
dropwi se over 5 m nutes. 1l salt precipitated
fromsolution. The resulting urry was stirred at 0C
for an additional 10 m nutes en filtered. The filter
cake was washed with ether (20 ml) and the solid dried
N- derygggg@ldzm_g JaH{ni shed the product as a white
solid (4.71 g, 61%. 1H NWVR d4-MeOH 8 0.30-0.52 (4H,
[00333]1 1. P2 piRtiprsfd slamay <f 2B- (diphepylBesdys. )6 -

1 46 o | NH
e G J2Flior ezt ' be Tt LR B AR b AfaE, 0-628
mol)Towvaet addesipal sedivrhasn ccfar&;ohfw(t@egussaldat alyysid)lne complex
(504I108T 35! HBIFN 4RG3 §380 Hh) - o030 Brer 30

of 1- Benzhydry c opropyl uoroaze
mlmﬁwﬁ ochher rgeulE.ivy ngmmrasﬂmwarmadetbaﬁolm( Swr3o

einiily S LB 85U 100 B IOER e e

pouysd pntehe Rartugieakdr watyar ofgehnt and app&ﬂatau:setfao:re 5(800
h T t fil h,_celit
o) D TOEGHRTE! SO0 5l L LB P8 LR e

extrdetaiixvikth etblydd atcetGE@anB st Medmiuml frhe combined

oro e, RSl TG, Ui SUBBansh o S LLELSTS 20ty

thersotadudated bmdee \Zamuutriln Jhitsiédr nma!;ﬁdstiha ﬁmcﬂaﬁe)

flltoe gg gfgfg \{:\ghtc%ﬁ;) O| It%o‘s3 Afg?%ﬁu/%njfai @Bri%&ﬁd(ﬁli‘ silica

gel;@elﬁtﬂﬁg4wlﬁh(4H1mﬁ,euhjm.ébéﬁbééfbeﬂiol 9The pHdauct was

brs 9.63 (1H, brs). rEp
obtainéd as a white SOlld (2 29 86%); H NMR CDCl; & 4.07

(4H, s), 4.62 (1H, s), 7.20-7.39 (6H, m), 7.53 (4H, 4d).

Y

——OH

N——
HCI

1-Benzhydryl-3-cyclopropylazetidin-3-o0ol hydrochloride

foo0214] A solution of cyclopropylmagnesium bromide in THF
(0.5M, 600ml, 0.5 mol) was cooled to -78°C under a nitrogen

atmosphere. Precipitation appeared to occur at this
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NBdc HO Et OOC 48 tert-butyl
- (2- (et hoxycar bonyl ) propan- 2-yl ) - 3-

waypdrmsyrazret i di ne- 1- carboxylate [00217] | ndi uRCPSRBE/043096
was added to a solution of ethyl-2- bronoisobutyrate
(1.71 g, 8.76 nmmol) and tert-butyl 3-
oxoazeti di ne-1-carboxylate in dry DMVF (5 m). The
suspension was warned to 60C for 2 mns and the heat

temSOLH €Qr¥vas Aeaav.a@m(d her lWl@érﬂ@h¥a§9D§£éE§a&nf—%W%ﬂEd(24 29,
at GO C for a sustained eriod after renoval of

0. 1%3.‘?°%bu?—§e§mh7ﬁé‘°fd§a@ﬁf‘bn e mki j yredadeefogmopwise over

30 HEARELS! Urhel Qx0T %sargohﬂz«ae@&h@gr%ﬁhaaagtlomq 90
aqueous phase was extracted with ethyl acetate'(2 x 50

minytgs agrréd°Enafser) winshdnident vaterrtedgredism diijcarbonate
soldtEof)! I(4owaalguah | 6 f{ 0 e/rﬁ?’ uu@rehaeaahogwm The

eluting with et hyl ace exanes to give the
mixEpre evasnpbanddad ugeghiniech soiliyil 1adetgteg40L)’ HudVR1lowed

1 ), 9 ( 1 (
to V‘% g’oHéQ% Ml% 7%‘1’1% orgé’:sr?h‘:gc %1{)} %’)was tﬁ%?l%@pﬁ?ﬁted (the
aquegﬁus 1§ﬁ§r WZ@O?E@E’G—LEZLPIPGW U@@@@a‘ﬁ@ﬂ@OS@lt%b&l‘CI\d‘as

i1
eas i1 by B IR ATA SB STENT phopeR. o the aquecus phase
ext@¢9b§@thFheEFhwérb@pﬁaﬂ&a(}X@QQ8¢lﬁksﬁhatpomhﬂhed organic

14 dalUf¥k o3t fen( %&C%&Rﬁ@

So. pr op%n ‘% F % ﬁyg;a%xyazet gjfn%a?%gl)%]);?gteg ((6’.0§0 mgl,) ’

driegd 7mams}umnsma(tse ™ )fwasenc@@I@ddt oonéen@rak,ed to give a
Di I ,

=16 U110 86 D B e, DL (208 oroe 3l gl cauriag

with 020 ahdeshiilr e@teft@rteél/pmsroJSat Th&ll—ldé:éu(Lﬁﬁlngl R larthol

I e add n | a
(28 QY S {iﬁts%rouﬁﬁ’%d( 3-%1% e (‘Rgés?ﬁé the <¥iUeion
cocb@ﬁc@cntﬁat:edm gogie. can crﬁ IHCJThEnoethws pmrl fiized ntly) was
lum.chronmat o ra elutin

cnery ASPed BB ER. AR d SRl | [P Bmdany & apipitared

from:od;@llllle$sn o'[l‘heOré@ng,tléth'ﬁGsluzl-:l:}P\Il\lﬁhéC%iﬁreéO@.tMmZ’)C for an

addftlon$§khoskinutes then filtered. The filter cake was

washed with ether (2x100 ml) and the solid dried under vacuum.

This furnished the product as a white solid (28.2g, 88%); 'H

NMR d,-DMSO & 0.31-0.50 (4H, m), 1.35%5 (0.3H, m), 0.51 (0.7H,

m), 3.41-4.10 (5H, m), 5.88 (0.3H, d), 6.05 (0.7H, d), 6.35

(1H, brs), 7.30-7.50 (6H, m), 7.61-7.82 (4H, m); ES+ 280.71.

l1-Benzhydryl-3-cyclopropyl-3-fluorocaz etidine hydrochloride
[00215] Saturated NaHCO; (100 ml) was added to a suspension
of 1-Benzhydryl-3-cyclopropylazetidin-3-o0l hydrochloride (7.78
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(9H, s), 3.58 (2H, s), 3.75 (2H, d), 4.03 (2H, d).
Lr BOC 50

wa@ 28070561 hyl - | - oxa- 6- aza- spi r o[ 3. 3] hept ane- 6- earhisxopbi043096
c acid tert-butyl ester [00219] To a solution of
tert-butyl 3-hydroxy-3-(1-hydroxy-
2- et hyl propan- 2-yl )azeti di ne-| -carboxylate (0.20 g,
0.82 mmol) in THE (4 mM) was added in rapid

g, BUCE@SshoDh) Kot BuhQ. E&eﬁhté.7£0@ﬂ@i) afle mixture was

l_g%%olue esul fonyl chloride (0.16 0.82 mol ) and the
EranBretTon §Pi fr 8GPAEA IO t Li3ha PARKGD igezously until

all Wit ethé 18orid was addedanh exthacsegamithig was
The organic | ayer was dried (Na2SO4 and

sep i 14 ebPet AYPPESant BfGE SPRerF Fedalutien ad Wy ethyl
acetfd@sh(so! W, @héomr@w%ﬁ%a&swge%tfacﬁg tnggéo B eq

et hyl acet at e/ hexanes to give the title conpound as a
Nazé& r PBEs corcegtrntpd 7ons an' pilVRThe1061 Wos dissolved in

« PCT6HS2Q06/4 3.740 5
crBSEUSORsic ST AES00 (4T35.1090 M 2

metfgpw%lzﬁ ) gping] SHNfHIHthQLQrW? 4(5[38 93 27. 05 mmol, 5.0

ml) QWasP' mmldkoﬁ%ﬁs@ and SU(HF{ &dB 3o dﬂeﬂélé %h) (Pmins at
t hyl - 2H- pyr azol - 3-yl am no) - pyri m Fsa I3]

-78 "rférﬂﬂl‘} tlb?“@p?\’@ﬁ@ﬁfidéo[ @GZQGindrcﬁialm@tfon ef further 1 hr.

Reach 350 L heR%a- G
- spiro[ 3. 3] e%t ane- 6- éa?ﬁ I%Ii:ata%? d'Fere: b(l]r’toylmle)stand brine

(50 o) mpd Bho7agusPysi rlary(em (ctycted OCi Wasdadtideromethane
(50 thdf] Uﬂﬁé’a&%%gn gi @rgggﬂé %%céfaaééé Of-SL1 5Led agtb{gag@, and

t enperat ure reac was” 2oRE&REY
Conct@tgtra/@@nt@lglml ehywds avs edi Icr Uthee ¢nu<ﬂdaewaexpu3ﬁef|d_ed on

e ily sesiihe ancedagl ML BT nd
reSLN—t_[Jmﬁ @W@Tb-ﬁaGSdmtSWJV%prraﬂmr 3tyd ggmmm) apyr ithe

i n- 2- n r
ol ol anik phendl g0 PSR (930l G381 25 )

was dthign etided dB8ohwiseThwenw daatirortewms Théd omen tsale:ool

prec; ﬁad.tce%lchrgcﬁ 8\{1 %8&?53%% dI’Ilhﬁtquor \é\.‘i.%hrtgbr ! furl(:y was stirred

at 0°C for an addltlonal 10 minutes then filtered. The filter
cake was washed with ether (20 ml) and the solid dried under
vacuum. This furnished the product as a white solid (4.71 g,
61%) . 'H NMR ds-MeOH 8 0.30-0.52 (4H, m), 1.22 (1H, brs), 4.01-
4.23 (4H, m), 5.50-5.60 (1H, brs), 7.13-7.46 (10H, m); ES+

282,
NH:i

3-cyclopropyl-3-fluorcazetidine hydrochloride

[00216] To wet 10% palladium on carbon (Degussa catalyst)
under nitrogen was added ethanol (100 ml). A solution of 1-
Benzhydryl-3-cyclopropyl-3-fluorocazetidine hydrochloride (6.74
g, 21.23 mmol) in ethanol (50 ml) was added to the catalyst
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| ayer was dried (Na2SO4) and concentrated to give an
oil. The oil was purified by flash col um

wohowmatngr aphy eluting with 2.5 a NeOH i n et Rgi/US2006/043096
acetate to give the title conpound as a pal e orange
solid 25 ng, 200. ''H NWR (d6-DVSO, 400MHz) 1.08 (3H,
m, 1.20 (6H, s), 1.98 (3H, s), 2.34 (2H, q), 3.78
(2H, d), 4.14 - 4.15 (4H m, 5.35 (1H s), 5.61 (1H,

d bt , mIxddre( Bbia Yot (2, s §l) ps 9- : L
- (an S) . 1??43!?'( 112?9 ené L@t eG)ps?, 86 LR vr Khlller
hydu3g9PaEE9D 1 2PPRFBEIS0 6/ V2 0 I8 EXBRP| eagtden BT Hltered
throudgeccé i tebyhyl t il.

3-%-;& ho?(y(;ar bgr?;llc)eel% hﬁ/%tﬁ%-%?h?/%rgi)l/azgttlhﬁrne(-slq ml) was

added  Hasty e eML-BERZEL qRBhad It | @ ¢ uam@ 1St T rmel urlid7 a
pre diErlsopr%pgcl)am ge (130 s(r;!r{g 1.%801112‘1%?, gﬁ#&grredd) ang e filter
cakg gva¥ ) washedgwitihetdwimt (2h wibs amdnede 5010@ dried under

Lrreds o NS, d ol ed back to -78C . Ethyl _
vacoh B e 1185 R, 55 By ofbe hdded FoLia (300
g, m%pm“&em:m dst—lmasgmlalltd.gmséi$Ge@.7a_ﬁormll,hfo.%t9—'ol7.%c§ (o,

S tjon of _tert- buty - oxoazet i di ne-I| -carboxyl ate
‘“"“(%%‘%g‘%"l.‘i‘%'n%r) i PP - X2 Y. WBk- afd8d -4rapwi @él, m),
9.5t (1K) nNgrepnt pneed (her, F-gnns, and the solution

warnmed to OC and stirred for a further 15 mins. The
reacti on was quenched with Sat NH4ACL (20 m) and
extracted into ethyl acetahs1&2@om ), dried (Na2SOH4),
and concentrated to give a brown oil. The oil was
purified by flash colum chrpn Begraphy eluting with

30% et hyl acet at e/ hexanes tiPgiv the title conmpound

as a colorless oil 0.20E§0G4p—'H NVR (CDC13, 400

MHz) 1.33 (3H, t), 1.48 (9H, s), 2.92 (1H, s), 4.04

(2H, d), 4.22- 4.31 (4H m .48 HO Et Q2C----~NBoc

tert-butyl '
tert3-uklet hixy cathorykheblowyll-) Srbilny.agey Lgine-| . -
hydreal box I.a(#[e $002221 To pal l adi um on carbon (10 75 np)
YGRS Z 1 1T oheRdEPRIRPAES was added a sol ution of

[002temt - butndi@n (Bowder was added to a solution of ethyl-2-
bromoisobutyrate (1.71 g, 8.76 mmol) and tert-butyl 3-

oxoazetidine-l-carboxylate in dry DMF (5 ml). The suspension
was warmed to 60C for 2 mins and the heat source was removed
(the internal temperature remained at 60 C for a sustained
period after removal of the heat source). The reaction was
stirred at room temperature for 90 mins and gquenched with ice.
The aqueous phase was extracted with ethyl acetate (2 x 50
ml), dried (Na,SO,) and concentrated to give an oil. The oil
was purified by flash column chromatography eluting with 30%
ethylacetate/hexanes to give the title compound as a white
solid 1.40 g, 84%. 'H NMR (CDCl;, 400 Mhz) 1.29 — 1.33 (9H, m),

1.48 (9H, s), 3.55 (1H, s), 3.79 (2H, d), 4.03 (2H, d), 4.18
(2H, q).
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(et hoxycar bonyl )
et hynyl ) - 3- hydroxyazeti di ne-| -carboxylate (0.20 g,
wO2000/056m2) in ethanol (10 m). The suspensi onPGEAIS2006/043096
subj ected to hydrogen (Parr hydrogenati on apparatus)
at 45 Psi  for 3 hrs. The reaction was filtered and
concentrated to give an oil. The oil was purified by
flash col um chronmat ography - 108 WD 2007/056221
PCT/ US2006/ 043096 el uting w idy 30 to 500 et hyl
acet at e/ hexanes to givgﬁk t FeOHconpound as a
colorless oil 0.11 g, (CDC13, 400 WHz)
1.28 (3H, t), 1.43 (9H, s), 2.15 (2H, t), 2.50 (2H,
t), 3.32 (1H, s), 3.83 (4H, dd), 4.18 (2H, q). H HO
NBoc tert-butyl
3- hydr oxy- 3- (3- hydr oxypropyl ) azeti di ne-1- carboxyl ate
te“‘[ﬂmtzis% %rbxéﬁawr3a|(&mhm%ﬁw1mtlmlmom|—z -1. 48
Yl)dﬂetﬂ%ﬁﬁéfig&?fﬁéx9iQ%@ dropwi se to a sol ution of
tert-butyl 3-(2-
L0023 3R hoxyR aF DURYLPBL A ez thyrirtady siet 2 dl elehbxpanbboylyat)
rogard-O% 9 | (2 d8C o T
Do R Tor vae T oaed e A DS A TF f8aoPo a7
mmoJf)urithe?Cld B smllheaseachiled ﬂms—mjenChe&o\Mdﬂ]_(ﬁﬁtof DIBAL-H

. ( n )., an tr cted into ethyl acetate (10

n ’%ﬂi %d'résgd“‘t‘%\% s%a?§ Tnd SHc&ms aatdé%efi FHPREiss agd the

soldﬂﬂbﬂﬂdlﬂﬁﬁe@uﬁbfWQmeidfba§haﬁ§|HEErQEﬁO%EEOQrQBny Sat
el uting with 60% et hyl acet at e/ hexanes to give th

NH:Clj {29 MdnmdithEEyrh resbrtesd46i m127 wag, dﬁ&i)ad.ll-TM/R)rganlc

lay%eﬁ%t%ilﬁe4g 69% )S) ’dlélz%? W"} S)BB)(ZH BOC

Con%%tﬁ%z‘ép sﬁa:r‘f%[ans?éét afBs7 Cdr b@@ylptcratleld by flash
coldMﬂTcH¥5ﬁﬁto%¥ﬁﬁﬁy[angih TQ4q H“ﬁdt# tert-buty
hydr oxy- 3-1 3- ydroxyprgby azet | carboxylate

ethy@@pqﬁ?t q§¥¢ﬁﬁﬁ)t©n91VHEt@@ Miﬁlﬂﬂrthhmhdnasaaldolorless
1 QUGRESS] Ofys KOt BYMB1( Bk L) _an
oi $5i Uye ooqﬂ% 139 gllfSEndsﬁh 1.43

-toluenesulfonylchlorlde
(9H's§l)ut iorP&tidHedsht ?odm t(éhl‘peldat,urfle of3or (220, ndins.

Water (10 m) was added dgg%g J.acted with ethyl
acetate. The organic |ayer was dri ed (Na2SO™4) and
concentrated to give an oiIT)The oil was used crude
in the next step.

50

3,3-Dimethyl-l-oxa-6-aza-spiro[3.3]heptane-s-carboxylic acid
tert-butyl ester

[00219] To a solution of tert-butyl 3-hydroxy-3- (1-hydroxy-
2-methylpropan-2-yl)azetidine-1-carboxylate (0.20 g, 0.82
mmol) in THF (4 ml) was added in rapid succession, KO*Bu (0.19
g, 1.72 mmol) and p-toluenesulfonylchloride (0.16 g, 0.82
mmol) and the solution stirred at room temperature for 90
mins. Water (10 ml) was added and extracted with ethyl
acetate. The organic layer was dried (Na,S0,) and concentrated
to give an oil. The oil was purified by flash column
chromatography eluting with 30 to 70% ethylacetate/hexanes to
give the title compound as a colorless oil 0.13 g, 70%. ‘H NMR
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- 109 WO 2007/ 056221 PCT/ US2006/ 043096 Exanple 21 HN
FNH NF NT F rNNS~- OF F F
woR(or/06622( 3- net hyl - 1H pyrazol - 5- yl am no) - 6- ( 3- ¢TIUSPIV6/043096
| - 3-
?Iuoroazetidin-l-yl)-5-f|uoropyrinidin-2-y|thio)pheny|
)-3,3,3- trifluoropropanamide HNH F N Cl N'-SO2MC
6-chl oro-5-fl uoro-N-(3-nethyl - 14 pyrazol - 5-yl ) - 2-
(cpdTgEt hyd s wikonyl ) Py i Birdi By 4- amigne 9{;9023—5] %8 (2u, g,
ution of 4,6-dichloro-5- fluoro- -
4. 1%r&ﬁ%yl§htf6n?9)éﬁﬁvnﬁdlne in THE (25 ) was added
di i sopropylamne (1.32 g, 10.20 mmol, 1.82 m) and
3-nethyl - 1H pyrazol - 5-am ne—l.04 g, 10.71 mmol) and
the m xture stirred at roomt@hperature for 30 m ns.
The reaction was dil utedNu t} ethyIHacetate (100 m)

and water (100 m), the ani washed with
BCEE;. :gtmpar ially
I oM fted precipitate.

brine (50 m), dried(Na
concentrated untd

led in an ice bath for 1 hr and
title conpound as a pale yellow

The suspensi on wa

filtered to give t ] und as Y

soljd second crop was obtai ned by | eaving e
N-{4 H'r%&'A-* RimeEREY - dvermi-Ggne xa viri Ta [ 353 jheBb- 6y y11H6 - (5-

me t YR ArDMBSE-a 400- ) am2nd§ - 1ﬁ9d1&L§2%¥§Ehf§£yl§ %genyl}-

11.03 (1H, s), 1235 (1H S) S+ 306
PrOP\(?ﬁ“?dbgﬁ%)sazzl PCT/ US2006/ 043096 HNNFNH/~f N
[00280§R2MFo &Fsolution of 3,3-Dimethyl-l-oxa-6-aza-
spiro[3.3]heptane-6-carboxylic acid tert-butyl ester (60 mg,
0.27 mmol) in DCM (3 ml) at 0°C was added trifluoroacetic acid
and the reaction stirred at room temperature for 1 hr. The
reaction was concentrated to give an oil which was used crude
in the next step. The oily residue was dissolved in n-BuOH (3
ml) and diisopropylethylamine (171 mg, 1.35 mmol, 0.24 ml) and
N—{4-[4—Chloro-6—(5~methyl—2Hprrazol—3—ylamino)—pyrimidin—Z—
ylsulfanyl] -phenyl}-propionamide (93 mg, 0.24 mmol) was added.
The mixture was heated to 100°C and stirred for 18 hrs. The
reaction was allowed to cool to room temperature and diluted
with brine (20 ml) and ethyl acetate (20 ml). The organic
layer was dried (Na,S0O,) and concentrated to give an oil. The
0oil was purified by flash column chromatography eluting with
2.5 % MeOH in ethyl acetate to give the title compound as a
pale orange solid 25 mg, 20%. 'H NMR (d6-DMSO, 400MHz) 1.08
(3H, m), 1.20 (6H, s), 1.98 (3H, s), 2.34 (2H, qg), 3.78 (2H,
d), 4.14 - 4.15 (4H, m), 5.35 (1H, s), 5.61 (1H, brs), 7.47
(2H, d), 7.70 (2H, d), 9.24 (1H, s), 10.07 (iH, s), 11.43 (1H,
s). ES+ 480.
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6- (3-cycl opropyl - 3-fl uoroazetidi n-1-yl)-5-fluoro-N(3-
nmet hyl -
wahkeysezol - 5-yl ) - 2- (met hyl sul fonyl ) pyri m di n- 2camiSeme6/043096
[ 00226] A suspensi on of
6-chl oro-5-fluoro-N-(3-nethyl-i H
pyrazol -5-yl)-2-(net hyl sul fonyl) pyri m di n-4-am ne (100
ng, 0.33 mmol) and 3-cycl opropyl - 3-fl uoroazeti di ne
(50 mg, 0.33 mmol) in agggfaghgr blee (5 n) was heated
to 500C and stirred for . m xture was al | owed
to cool and diluted with ethyl §Fd—étate (20 M) and
water (20 ml). The orlﬂm}b&—ia#e%—wps dried (Na2sSO™4)
and concentrated to give a solid _gsdfication by
flash col um chromat ography eluting wth 400
tereibpytecetst e hexan I gav title, ..
corrpo%nd agi ag of fgﬁl\gﬁig‘tgg%?gﬁi)é :gﬁrr]g) %lﬁ%’fﬁglgﬁyﬁlﬁ/ﬁ%ldlne"l“
carberkRte00 M#z) 0.51 - 0.52 (2H, ), 0.68 - 0.76 (2H,
oodd1y 1. 42. 9161 - (1 2 L 8) ,-3.31 (3H, .35),
00750 -4%;%%%?'%1 Q#)T%ldé? A (117E|9"“‘g§'f| 8' 83 Eni[H, (23';;, MY ‘was
added dopvipesyo BSEI3EigEN NN dilsoprdphlEmiNeN (139 @g, 1.29

T . I8 n1) i ' ~78e '
mme N (4- (4_-“(13Z m:}%lh)rf -Fll-i-spﬁla)zoaft- 57)/? a(r:n‘ n%'sl%-sf%f%)}anomaogp warmed
to gﬁ 3-stirred for 15 mins, and cooled back to -78°C. Ethyl
{8pr0azet hdi pi - Yl 5= 1] wor opyri mi di n- 2- yl t.hi @) phenyl.
progldRaazel L8 o hrsramals YGn b "Wy puted dgpvice ana
the GgBitEien opt dpyed3forudr dazett diT8 €. A solution of tert-

| )z 5= 1 - et -l Hpyrazol -5-yl)-2- .
but:ﬁ%llrregt %/’F%gu?%gn%§'%yg?m ibr?xi{la% e %%ﬁ ﬁ'ﬁ,’ 6-17 Mgy in THF
(2 mynd wess ddedi fropwe-sN, ( 4&mienciaps ophetyhhpaogamaniodéiins, and

( b D I~ 3. s.heated to 800C _
the asﬁgdldsE?:?orI?e‘gQPSrgHgkkr S d:)gh';eé rsetalclﬁ%\% Has 3 ?HFE&E\H tly mins.
The gtdadticen aves (@0enchedndifat Sat iNde cIWO(20040 0562231 extracted

L T LR N RO T

givecondemmwatetl t oTheveidn waid puZanfics oby Wasa BHI Ebh agnby

JRSS, e eparatiye HPLC, _eluted wt _
chrofet @féﬁpﬁ:{}f eg}gaéggr W/"#‘FR'B't‘o eéﬁl%lac%%t???? Be¥BRESURE give
the gsitde whimposodi ds( AFAcdaldtlessl A 1w . 370y, &HNVR; nmr

DVBQ.. 4 . 0.46.- 0.50.(2H, 0.61 - 0.64 (2H,
(CD"(r%f,' ?PQS%ZM' 3(ng§% 2 §g4€3rﬁ,r9'§) S)3. & 5(22H$1é|9 S),

4.044.(Q01,- N.,18 (22 a)315.(3%,(WH,. s),

HO

EtOZC/\)CN Boc

tert-butyl 3-(2- (ethoxycarbonyl)ethyl) -3-hydroxyazetidine-1-
carboxylate

[00222] To palladium on carbon (10 %, 75 mg) under a
nitrogen atmqsphere was added a solution of tert-butyl 3-(2-
(ethoxycarbonyl)ethynyl) -3- hydroxyazetidine-1l-carboxylate

(0.20 g, 0.74 mmol) in ethanol (10 ml) . The suspension was
subjected to hydrogen (Parr hydrogenation apparatus) at 45 Psi
for 3 hrs. The reaction was filtered and concentrated to give

an oil. The oil was purified by flash column chromatography

- 108 -



7.54 (2H, d), 7.71 (2H, d), 9.39 (1H, s), 10.57 (1H,
s). ES+ 540. Exanple 22 HHNN/ CF3 O FNNS
wokz(erée2( 5- met hyl - | H pyrazol - 3-yl am no) - 6- ( 3- PCU@S2008443096
met hyl azeti di n-1-yl ) pyri m di n-2-yl t hi o) phenyl ) -3, 3, 3-
trifluoropropanam de (1-168) [00228] The al cohol
N-(4-((4-(5-rmethyl -1H pyrazol -3- o
yl am no) - 6- ( 3- hydr oxy- 3- net hyl azeti di n-1-yl ) pyri m di n-
elu€1n§|WﬁﬂthGkap@@%ﬂété?fgé%éféééyﬁégahgga@%ﬂé¥%e the title
[

, 0.05 mol ssol ved w t
COMEP R of BBt ﬁﬁﬂr@r(li?rﬂ_s) Qnded - 1hi Fr oBeH - ¢HeNM1§(t lﬂm:l/&as 400

z 5001 gat eduf ok )10 migrut argzl th§ 1Eegylyti 3] p@l
o EI oudy guspenél on coolgﬁ{on an 1ce bz h %éoxo {%{ €.
3-3%14pE: ©) 0638l )(4kas dldedt dkdpiRBe. ahfter 10
m nutes, LC-MS of the resulting clear solution showed
conplete and cl ean conversion to the title conpound.

The reaction nixture was difil@ted with DCM and washed
with saturated sodi umH®; atigsgzol ution, then
bri ne. The organi c phase was dried over sodium

SWEe) e 908y 8PBEENEI AR, )k Dfaf 81 QYR NS
tertake‘réwl:{rup i n” et hy o até;ancf%‘ﬂ’%‘?ﬁI ?a% R
carkeyphdE®gr aphy (silica, 0-100% Et OAc- petrol eum et her

005 F0 "o donlE 08 ILARGA, HLLERO0N 00 R oty ml, 1

gradi ent el ut
M D@k gyas f2@ded Arybmgseleany iﬁmﬁﬁloﬁkaﬂpterﬁgbtuﬂVB {(2-

(et%%$£é§%§lﬁ#€?p$k§%g BGN. am%&ﬁég%ﬁd*ﬁ@-%aggfpagyha;e (0.10
Q13 etryed pyi i nPEMn-2- yﬂﬂmaﬁ{HﬂﬂﬁQ)FﬂM@isﬁaﬂtden was allowed

to warm to 0°C and stirred for a further 5 hrs. The reaction
was quenched with Sat NH4Cl (10 ml) and extracted into ethyl
acetate (10 ml), dried (Na2804), and concentrated to give an
oil. The oil was purified by flash column chromatography
eluting with 60% ethylacetate/hexanes to give the title
compound as a colorless oil 27 mg, 32%. 1H NMR (CDC13, 400
MHz) 1.48 (9H, s), 1.69 — 1.75 (2H, m), 1.93 (2H, t), 3.76

(2H, t), 3.82 (4H, s).
O

l-oxa-7-aza-spirol4.3]loctane-7-carboxylic acid tert-butyl
ester

[00224] To a solution of tert-butyl 3-hydroxy-3-(3-
hydroxypropyl) azetidine-1-carboxylate (27 mg, 0.13 mmol) in
THF (2 ml) was added in rapid suécession, KOtBu (31 mg, 0.27
mmol) and p-toluenesulfonylchloride (25 mg, 0.13 mmol) and the
solution stirred at room temperature for 90 mins. Water (10
ml) was added and extracted with ethyl acetate. The organic
layer was dried (Na,S0O,) and concentrated to give an oil. The

oil was used crude in the next step.
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Cl ON O NC Ethyl
2-(2,6-dichloropyrimdin-4-yl)acetate [00229] To a
weabanosem1 of et hyl 2-(1, 2, 3, 6-tetrahydro-2, 6- PCT/US2006/043096
di oxopyrim di ne-4-yl)acetate (10 g, 50.5 mml) in
toluene (150 mnm) and PCC13 (14.1 m, 151.5 mol) was
added tripropylamne (9 nml) dropw se (exothermc
reaction occurs). On conplete addition, the reaction
m xture was heated under ref lux for 3 h. Reaction
m xture was then cooled to roomtenperature then
poured onto crushed ice Erammmee e2iwi th rapid stirring.
M xture stirred for 30 rains, then basified with
sodi um car bonat e and extraogg/ed with ethyl acetate (3
x 150 m). Organics were i ned, washed with water,

brine, dried (MS04), zl(:ﬁerad al}[}j evafporat ed in

vacuo to | eave a dark re ag pfeduct  purified

by flash chromat og OoFto 35%

Et OAc/ petrol) to affe@rd the title conpound as a red

oil (8.95g, 75a) . 1H NWMR (CDC13) 1.31 (3 H, t) ,
N- (43 (83 (P-methyl- 1H-pyré2oM- 5q}r,.'l.a7nl4ﬂ3)(—]6H3-Sc)yclE§topy1 3-
fluo%%%zgé!}o%gs %6 glEfﬁuPropyrlmld]in 2V\q Ofgfgggﬁf;%) -3,3,3-
trifluegoerquanamhidet pyr azoI 3-yl ami no) - 2-chl oropyri . m di

.Nn-- 4-yl) acetate [00230] A solution of ethyl

2-(2, 6- di chl oropyri m di n- 4- acetate (1.0 g, 4.25

mol ), sodiumiodide (0.637 .25 mol),

3-am no- 5- net hyl pyrazol e ("@‘4 g, 4.25 mol), and
N, N- diisopropyl et hyl am gi .96 nm, 5.53 nmol) was

heated at 900C until r owme conplete (-3 h).
Reaction m xture was then cooled to roomtenperature,
6 -chiprerdd SAivr ¢ty (3 deethve - LEODYraizpl \faghad-2v t h sat .

e at e tion (1 x 30 m wat er
(e e Sl OB P52 o (hysoa) . 111 er o

[0023Rd evdsoratsl diniemced %o6l~éa¢hlmoer5a{fgle;cmd> 2 Crude
(meeRURdusleaRs FLLLAGRY {hashrCN58mRLI9N AR, 4592,
diisopropylamine (1.32 g, 10.20 mmol, 1.82 ml) and 3-methyl-
lH-pyrazol-5-amine (1.04 g, 10.71 mmol) and the mixture
stirred at room temperature for 30 mins. The reaction was
diluted with ethyl acetate (100 ml) and water (100 ml), the
organic layer was washed with brine (50 ml), dried - (Na2s04),
and partially concentrated until a solid started to
precipitate. The suspension was cooled in an ice bath for 1 hr
and filtered to give the title compound as a pale yellow
solid. A second crop was obtained by leaving the filtrate to
stand overnight (total 1.55 g, 50 %). 1H NMR (DMSO, 400 MHz)
2.26 (3H, s), 3.32 (3H, s), 6.48 (1H, s), 11.03 (1H, s),
12.35 (1H, s) ES+ 306.
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Et OAc/ Petrol) to give title conmpound as a red sticky

oil (0.520 g, 410) . 1H NWR (CDC13) 1.29 (3 H, t)'
wa2dz/o6&@2H, s) , 3.52 (2 H, s), 4.23 (2 H, q)PCT/US2006/043096

5.20-4.60 (2 H, very broad signal); ES+ 296. H NN

HHNb UNNO' S O Ethyl

2-(6-(5-nmethyl -1 Hpyrazol - 3-yl am no) - 2- (( 4-

(pr opi onani do) phenyl)

sul fanyl ) pyrim di n-4-yl)acetate [ 00231] A suspension

of Ethyl 2-(6-(5-rrethy|-1prra§J|-3-
yl am no) - 2- chl oropyri m di n'4F| |qfﬂet ate (0.676 g, 2.29
nmmol ) and N-(4-nercapt ophen iHopi onam de (0.415 g,
2.29 mmol) in t-butanol (10] n})) was heated under ref
| ux overni ght. Reacti iNKt ¥r &SSO t hen cooled to
roomtenperature, ethyl acetate (20 m) added causing
precipitation of product. Solid was collected by

6- (3f‘i°IYl°rlé>cH’iﬂPYJwa%h§§uﬁFPﬁZ§§tidi@odi-mih)h*;f.ij-rf)gwro N- (3-methyl-

1H-pYakenals sof Ui @Iﬂetit‘igﬁ.g{tlfgh 1235 reitnltqieeﬁt o%nglgfr-l:'l%d by

suct i1 on to | eave ti e conpo
[002R§]1425 Py swmpyns ien WWR&DM&@):&S}ZJ(LB:&:I; 1) (3 dm@Oh{ 8- 11-

yraE'olL)s’—Xa)o-oz-( gmé_l:hgifligﬁéggr é}/’i“:ggﬁ}r? 416? 2 5, (]S.'?)O mg,
0. 3320\0@/185@2231 PCIY EB2006p9P2A3096 Librida Ayt idind . 6§o(rilgH 0.33

mmolﬁl) in a%%ﬁc%,\:!irf% %‘% lﬁlg) (%agl hse)atelilS to 5(;I'oc Hancli\l- stirred
for R par ( Z[‘b(e&nnetthyte 1‘Hapyahioivea- poamdrd) -dhd Zdiluted with

I ) di th| yl ).propi onanj de
ethyFaggg%]tt%y ut‘lfl%n 0 ?l tE%Srﬂ“te}g H@b“n%g%lc layer was
drlédet(Naﬁmildf uamam c(@nﬁeﬂtrﬁt&?mﬁb) oiee addath 4@, apurification
by f;H%ge?:?lQﬂrt L ALV h 5

ThyT T B PYPEE RS- GLRARS) Wity £0%
ethy@ppgpa@ﬁa(maj@nq&h ednydl ) eshiy 1 aayk)ypyel Fatid -ty | QAced aé@mpound
as a1(1| ¢ white solid (64 mg, 51%). 1H NMR (DMSO, 400 MHz)
0.51 - 0.52 (2H, m), 0.68 - 0.78 {({2H, m), 1.42 - 1.59 (1H, m),
2.29 (3H, s), 3.31 (3H, s), 4.20 - 4.36 (4H, m), 6.41 (1H, s),
9.98 (1H, s), 12.13 (1H, s). ES+ 385.

/r(
IZ\OOF

N-(4-(4- (3-methyl-1H-pyrazol-5-ylamino) -6-(3-cyclopropyl-3-~
fluoroazetidin—l-yl)—5-f1uoropyrimidin-2—ylthio)phenyl)-3,3,3—
trifluoropropanamide
[00227] A solution of 6-(3-cyclopropyl-3-fluorocazetidin-1-
yl1l)-5-fluoro-N- (3-methyl-1H-pyrazol-5-y1)-2-
(methylsulfonyl)pyrimidin-4-amine (64 mg, 0.17 mmol) and
3,3,3-trifluoro-N- (4-mercaptophenyl)propanamide (47 mg, 0.20
mmol) in DMF (3 ml) was heated to 800oC and stirred for 6 hrs.
The reaction was diluted with ethylacetate (20 ml) and Sat.
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2.3 mol) in tetrahydrofuran (10m ) under a nitrogen

at nosphere. The suspension was stirred at 700C for one
waaw7/05628he reaction m xture was hydrol ysed w POTAIS2006/043096

saturated solution of sodium bicarbonate (15m).

Extractions were carried out wth ethyl acetate

(3x25ml). The organi c was backwashed with brine then

dri ed over rragnesi um sul fate. The residue was taken

[ ni t rom
Nandths | Lo 8GR PrLbE kol Sl CARS WRLELE Bl prie (2
ml)irﬁﬁﬂ%@ifm@asﬁﬁ)7@@@ dagrcegrieraiordt . tdhgiveaahi @il. Compound

h t sat ur at ed [utign of .
was B oy DHAEg MR QI e N SRR TG wien
aceﬁﬂn1waleethyataceVaﬂEH¥3x2@mwe thhe oigdei eo@dund as a

ond FIRIPERT At Bark . Rd O et cRpourE W RodPYARy 400 iz

0.46 ur theso pU:EHf imati one1( 30@nke 3@, ;p) , ES3462 H 4N Naig, m),

N NY ~ O

1'9{|L’\§§iy(45(5 ma?!ﬁ\lyI%EFH- Ara2o1®%-y 14t hof 48: (B ¢ aPelidi(FH, s) .,
7.54 | (28] )@t hy?) pyr i(aidi @) 2- vl .t3v o)pheny) ) propsonanudes) . ms+
54:0[00233] A m xture of N (4-(4-(5-nethyl-1H pyrazol - 3-
yl am no) - 6- (2- bromoet hyl ) pyrimdin-2 - 115 W) :

2007/ 056221 PCT/ US2006/ Q#aiifi6re 22

yl t hi o) phenyl ) pr opi onam de (HlOOrrg, 0.21mmol ) and

azetidine (36ng, 0.63mmuol n di met hyl f or mam de (2m)

was stirred at roomtenper e under a nitrogen

at mosphere for 24 hour $IN"Theé r eact on m xt ure was
diluted with ethyl ace 4 ganl c layer
was washed with a sat tat d‘j‘; of sbdl um

bi car bonate (10n) d ®then dried over

magnesi um sul f at'e—The resi due was purified by Gl son
HPLC to afford thel title conpound asabistrifluoro
acetic acid sal t (0. 5mg, 1T 0y 1HNWR(CDB30D)

N- (4r - 5 ave gyl - B - Py e5ol - 30 Y(3Mming) - 6 - 03 4818080 B4H,

}@Laz?et&falzn%-%ﬁgynmﬁ@ﬁy5.5cr£ 2y ﬂgﬁﬁ 09: 34515

H s), 6.50- s), 7755-7
trifluproprgpananideg) (IE$53438 Exanpl e 24

[00228] The alcohol N-(4-((4-(5-methyl-1H-pyrazol-3-
ylamino)—6—(3—hydroxy—3-methylazetidin—1~yl)pyrimidin—z—
yl)sulfanyl)phenyl) -3, 3, 3-trifluoropropanamide (24mg, 0.05
.mmol) was dissolved with dry dichloromethane (3mL) under
nitrogen. The mixture was sonicated for 10 minutes and the
resulting pale pink cloudy suspension cooled on an ice bath.
Deoxofluor (11lpL, 0.06 mmol) was added dropwise. After 10
minutes, LC-MS of the resulting clear solution showed complete
and clean conversion to the title compound. The reaction
mixture was diluted with DCM and washed with saturated sodium
bicarbonate solution, then brine. The organic phase was dried
over sodium sulfate and concentrated in vacuo. The residue was
taken up in ethyl acetate and purified by column

chromatography (silica, 0-100% EtOAc-petroleum ether 40-60
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\N HH~{ \IN/ '"f CF3 F
N-(4-(4-(3-nmethyl-1H pyrazol -5-yl am no) - 6- (3-cycl oprop
W@ 2087056221 PCT/US2006/043096
fluoroazetidin-I-yl)pyrimdin-2-ylthi.o)phenyl)-3, 3, 3-
tri.fluoropropanamde N HN NN NSMe F
6- (3-cycl opropyl -3-fl uoroazetidin-1-yl)-N(3-nethyl-1H
- pyrazol -5-yl)-2-(nmethyl thio)pyri.mdin-4-amn ne
rad Q023441 J0i8n M XbU f ' .

7 6-chl oro- N- S?Le%héﬁyﬁkfgviéﬁiﬁq%ﬁt 28 a white solid after

fresgg -%rb(h%‘fhﬁﬁhma) pgPiEki-di n- 4- ami ne (150 g, 0.58 nol)
and 3- cycl opropyl -3-fluoroazetidi ne hydrochl ori de
(132.2 g, 0.87 nol) was added diisopropyl et hyl am ne
'(208 g, 1.61 nol) and Esompbpamdl (1.125 L). The
m xture was heated to ref lux, for 23 hours. The
reaction was then cooled to,8 C (a slightly - 116 WO
2007/ 056221 PCT/ US2006/ 043096/~hazy sol uti on) and
filtered. The honobgeneous gol utionijwas concentrated
to a mniml volunme. EtOHc S enYadded (1 L) and
the solution was co NtT i edto” a ni mal vol une.
EtOAc (1 L) and HRO (1 L) were then added and the

N'(Q%ﬂﬂﬂeﬁYW“EhYBepH;??EﬁZ°¢L$3@@5ﬁﬂﬁa*4ﬁf¥bmta?ﬁ6§&ihQ1-

rystal lize, out the organic layer durin e

Yl)%%(r%ﬁRXQﬁWlé%%'gd%%BB§°P YidgEanianaeidkt r act ed
with EtOQAc (500 m). The 1st organic |ayer was
concentrated to dryness to give a white solid. Hexane
(750 m) was added to the seco organi ¢ extract and
the slurry was stirred at dpbige t enperature, and
then cooled to 0 C for-3@mMmn“The slurry was -

I ltered and washed with _ _copious Heptane. The filter
Ethygalge’ %36'0$*W%%¥r%ﬁéﬂam‘4Tb{é)alqelttaé?re cake and the
[oo2ebilte s id dsmide dBt eEXiMaGLI@N MBS & _ (LONp % 6.

. __afford 155.1 g of the desirgd %ré3U5$%'%&55¢1%f§@5§ 2.8

dloxe?yrmﬁa@@hﬁ%sé)%%tm) (8044, ( 24, Syl )60 2thlugne (150

ml) &ndBrbcd3d (EH . Mm1 2 181 (3Hmdh) =2 aRlda %ripropylamine

3.89-3.97 (4H )
(9 ml) dropwise (exothermic reaction occurs) . On complete

addition, the reaction mixture was heated under reflux for 3
h. Reaction mixture was then cooled to room temperature then
poured onto crushed ice and water with rapid stirring. Mixture
stirred for 30 mins, then basified with sodium carbonate and
extracted with ethyl acetate (3 x 150 ml). Organiés were
combined, washed with water, brine, dried (MgsoO4), filtered
and evaporated in vacuo to leave a dark red oil. Crude product
purified by flash chromatography (L20g Si0;, 0 to 35%
EtOAc/petrol) to afford the title compound as a red oil
(8.95g, 75%). 1H NMR (CDCl;) 1.31 (3 H, t), 3.83 (2 H, s),
4.24 (2 H, gq), 7.41 (1 H, s); ES+ 235.

H
N-N

A/~
N

HN
2
0 N el
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M, 5.92 (1H, br s), 6.04 (1H, br s), 9.23 (1H, s),

11.86 (1H, s). ES+ 335 [00235] (155.1 g, 77 0) . iH
wolthy7(0B880, 400 MHz) 0.44 (2H, nm), 0.60 (2H, RELT/US2006/043096

1.38-1.43 (1H, m, 2.18 (3H, s), 2.42 (3H, s),

3.89-3.97 (4H, m, 5.92 (1H, br s), 6.04 (1H, br s),

9.23 (iH s), 11.86 (1H, s). ES+ 335 J \N HNN HN

N N111 SO2Me  F

Ethyft (8- Cyck 9phepyl13-1H 4eazet i sy dayhyy Nziéhﬁ%g%él':hldlm
azol 5-yi)- 2(rrethy|su|fony)pyr|md|n
4- Yl[)(fg%/% A sol ution of

[oo:ﬁsdﬁ cygl 881aRYbn3dif WiRAzes |
U5 OBL AR onSole WA O (e dient oropyzinidin-g-

- yl)-
y1l) arqfﬁtz@t%nﬂaeo(szso‘lgz’-sswqﬁm )scpcrmweo&b@wa ch wag g, 4.25
X °°|fﬂar¥|9ng 5% ope, (2269, mig
e C) O (5 még??zgkg/%a%l%dgdé {]%Bt%é sI u rymi? l’?ﬁld N, N-
dll%@&f@%@?h}f&ﬁ@lb@l W - @6Cm1Af ters3 rﬂmal)vmagoaéaaaazax 900C

£ acgééizppgﬁo 9 it on r ct| on was . al | owed
o Warm to r‘g%gm tgg ggat Sur'e 3 ti'@er MRt ELR figfure was then
Coolﬁﬂ WP oncof Nawsedatsze ,ndilanted wOc8o eshy Ut hestake (100

K%ggﬁj t d fo-neutraljze e .
eactléo(% ‘rgn{z%u)rg? %ggéfo u?llyoén ?%#e‘?%ﬁi’éﬁag?héoﬂl“fzﬁﬁn (1 x
30 ntldk,e wmed:s wict aOHQ@)( 3k¥ilde (Fe wD) | davmedsl(Mgsbad

c g | ut filt d and the filter
10 R0E Srbboretlh 08 YRR G LU S LIS crue
prodyuknww%cgunlﬁiédSbg,fﬁhéﬁ cHHéﬂ@&b f&%ﬁ&»(s@oé7)63Haoo%

, 2H 1,43-1.46 3H, s
seonflpctad) b Bysl 5 h% siriind)in 3 Heattis onn
(0.52.04%,( 144.5br M. NGER8§CHLH;) S). 2b2 @lH, 1K) bra 91 ESwH, ),

36,7 N HN N JITCF. F
353 ‘(24J*¥'4 Fht ngt%x’ﬂ -(%rﬁ‘pyﬁézo|5--§-‘1ﬂ4arﬁ%os2- 6 ( 3Vey¥l bprag
signp@l)3- ES+ 296.
fluoroazetidin-1-yl)pyrimdin-2-yltho)phenyl)-3, 3, 3-
trifluoropropanam de (Con'powﬁ 1-13) [00237] A slurry
of 6-(3-cycl opropyl -3-fl uoraapem d| n-1-yl)-

*\/[:}ks o

Ethyl 2-(6-(5-methyl-1H-pyrazol-3-ylamino)-2-((4-
(propionamido) phenyl) sulfanyl)pyrimidin-4-yl)acetate:

[00231] A suspension of Ethyl 2-(6-(5-methyl-1H-pyrazol-3-
ylamino) -2-chloropyrimidin-4-yl)acetate (0.676 g, 2.29 mmol)
and N- (4 -mercaptophenyl)propionamide (0.415 g, 2.29 mmol) in
t-butanol (10 ml) was heated under reflux overnight. Reaction
mixture was then cooled to room temperature, ethyl acetate (20
ml) added causing precipitation of product. Solid was
collected by filtration, washed with sat. sodium hydrogen
carbonate solution, water, diethyl ether then dried by suction
Lo leave title compound as a yellow solid (0.425 g, 43%). 1H
NMR (DMSO) 1.12 (3 H, t), 1.20 (3 H, t), 2.00 (3 H, s), 2.40
(2 H, g), 3.66 (2 H, s), 4.11 (2 H, g}, 5.05 (1 H, br s), 5.30
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N- (3-net hyl -1 H pyrazol -5-yl ) -2- (et hyl sul fonyl ) pyrimd
in-4- amne (61g, 170 mmol) and 3, 3, 3-trifluoro-N-(4-
waorowagénphenyl ) propanani de (41 g, 175 mmol) i RCTHSENG/043096
(1300 nm.) was heated to ref lux for 1.5 hours. During
this time, the slurry transfornmed fromthin and
yellowi sh to thick and brilliant white. The m xture
was then cooled to O C and stirred at this
1 Hemperaf ure §or (35 T Xtpr then, filt ed .
( and vvas%ﬁed Wi th coI d %—léClrllﬁ(72950&;71_1)$ V\@ﬁé ?gsﬁf’t. A %r i ES+
44ls0lid was dried for 20 hours at 38 C under house
vacuum The white solid was,charged to a suitable
reactor with Et QAc (1300 m,Lﬂ and NaHCO3(sat) (1300

m.). The m xture was stigg t|| no nore solid

remai ned. Then, the aqueo s anlc | ayers were
separ ated and t he aqueou gf ﬁhs washed with Et OAc
(390 nl). The conbi gbnS ayé?s were dfied over

e

concentrate
bronREHYSAN6E DrB0986 - 2riyiitinlo ) phicnye ) 591 G aRidghe

|t t was re stal li.zed out of EtOAc
00 A SO LR E 48R gL a R it Tabde. di (e
tetnaﬂydrqfﬁkéhg(%7ﬁgl)%H NMROOWBQQSZH§%%?EQO agsﬂgpgnégon of
Etm{]zﬁ B (Sl o110 Byeons sgyaninq el k-
prd@hﬂh&hfﬂbXZ@henﬁi) %ui@aﬁyﬂ5p&%imﬂﬁlﬁﬁéﬁﬁlyazgté@@ (1g,

S+
2-3 ﬁ'{oégarﬁrhcz)tpef/? rrg @fVFﬁﬁ y)loé‘l )(ARERT Fprvblroger| uor

atmoggretriadi NEhe suspen51on was stirred at 70oC for one hour.

The g't&é%g]l\l'rgs ”Et %hlg?p%yggrglifsse)é )Vplytrl’ll rgdslert]térgt[.negesolutlon

of deﬁﬁmcyﬂkﬁpﬂﬂmyité ﬂhEﬁ&@?ngt%dgglonirY?rel$arr%ed out -

razo nme on

w1thye% In%ﬁ%ée%%ggg § TE%%%%qﬁé%ﬁjwgésgacszsggé with

brln&-amamnaﬂmaﬂrmwartha hésﬁﬁ&osuqﬁaéé‘1ﬁﬁgﬂﬁeéf6£@FWas taken

. 15" t) hJ(f?tEdto 80C and stirred for 2 hrs. The

P 366 &ﬁ%a £ 281 t ROERRFHAFe i orsded §1. %mlal was

adde8ateo Md&@l@ﬁ)m@ﬂéukéewﬁ&&ﬁn%§ DtfIn Veshede i 10 7000
brl nﬁo&SO mk?e dried (MSO4) and concentrated to give

reaction mixture was hydrolysed with a
saturated solution of sodium bicarbonate (15wml). Extractions
were carried out with ethyl acetate (5x25m1). The organic was
backwashed with brine then dried over‘magnesium sulfate to
afford the title compound without any further purification

(300mg, 30%). ES+ 462

H
,\/[&N NT/\
N g o

N-(4-(4-(5-methyl-1H-pyrazol-3-ylamino) -6- (2- (agetidin-1-
yl)ethyl)pyrimidin—z—ylthio)phenyl)propionamide

[00233] A mixture of N—(4—(4—(s—methyl—lH—pyrazol—B—
ylamino) -6- (2-bromoethyl)pyrimidin-2-
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The residue was purified by flash col um
chromat ography eluting with Pentane/ EtQAc (50 MeOH) O
wOaoPB62Ehe resulting conpound was triturat edPCI/US2I08/043096
DCM MeOH and filtered to give the title conmpound as a
white solid (300 ng, 300). 1H NVR (DWVsSO, 400 MHz)
0.42-0.44 (2H, m, 0.55-0.60 (2H, m, 1.35- 1.45 (1H,
, 2.11 (3H, s), 3.81-3.90 (4H, m, 5.55-5.80 (2H,

m
vyl tlg%c’a) ghgxgyi %%?E%L)o?gsﬂ%? gé%%&ﬁ'iﬂ, 623 lrI?uEég_) ZT%H%_ (a%idine

(36mgD 20057 0862211 RCTAUSZONE/ T3OO61AEX 42PLe REsHstN-Ned at

.y S_.2- 4-
Foo A O DS AR ST bAoAy 1T AP ReTEs SRE: A heowrs . The
reaplyfaz ohigtytranivag) dilidzet ivlith leyhyl acetate (40ml). The
L. M, dl.. ne:-4: baxam.de _ [ 00239] To a suspensi on ]
ors Bt Ty P e g SRBE R i o PR eApE IO of soatum
bicauponrmys) fBOI@B rzrghﬁy bﬂoih*epay(rm)} Bf;&h@nﬁ ?ﬁiléw Enjeéi Rgnesium
-.car . 5 .46 11 in e al cohol was
s S8 N BLELOEE TR il ey Grilein BpEeRe fFtora the
titIfhecoupeumdsas henbisealrdd land-deateti ¢ 2908 £antlGo . smg,
oy N h owe. 0 o0 rogm tenperature. The
ad 'vglqﬂgfi\iwfé g@n@éﬁe‘nt%’%@?i'?keﬁgﬁe ed 2 P Vactd & s) .
2.40q+%. 5@esi4ke puri 2i ed-by ovas@uli nect el psepasst (v, ), a.o00-
P elute it etonitrile / water / TFA to give
4'1%_'h(lé4%'pr%)dm€'é§§“g‘ i t&sol8)d 1% Fr&ez62Hr yhg (375-7.80
(2H,ngy) 1.B25-0)4381 H NMR (DMSO-d6): 2.16 (5H, m), 3.24 (2H,
m, 3.98 (2H, m, 4.18 (1H s), 5.62 (1H, br s), 6.94
(1H, br s), 7.54 (6H, n)J’—J‘%—%i AMmE H d), 10.25 (1H,
s), 10.78 (1H, s), 11.92 (;E/,(s). ES+ 520 Exanple 27
N

H NHNH N N

l
DwC/NJ'%i:/@ %\CFE
F

N-(4-(4-(3-methy1-1H-pyrazol—5-y1amino)-6-(3-cyclopropyl—3—
fluoroazetidin-l—yl)pyrimidin-z-ylthio)phenyl)—3,3,3-

I{N

H N
N H

trifluoropropanamide

~N

6—(3-cyclopropyl-B-fluoroazetidin-l-yl)—N-(3-methyl-lH—
Pyrazol-5-yl1)-2- (methylthio)pyrimidin-4-amine

[00234] To a mixture of 6-chloro-N- (3-methyl-1H-pyrazol-5-
Y1) -2- (methylthio)pyrimidin-4-amine (150 g, 0.58 mol) and 3-
cyclopropyl-3-flucroazetidine hydrochloride (132.2 g, 0.87
mol) was added diisopropylethylamine (208 g, 1.61 mol) and
isopropanol (1.125 L). The mixture was heated to reflux for

23 hours. The reaction was then cooled to 85 °oC (a slightly

- 116 -



S,f\\' NN:, 0 O\
N-(4-(4-(5-methyl - 1H pyrazol - 3-yl am no) - 6- (3-cycl oprop
W@ 201/056221 PCT/US2006/043096

met hoxyazetidin-1-yl)pyrim.din-2-ylthio)phenyl)cyclo

pr opanecar boxam de - 120 WD 2007/ 056221

PCT/ US2006/ 043096 [00240] 3-Cycl opropyl azeti di n- 3-vyl

di et hyl phosphate (103 ng, 0.36 mmol) was added to a
hazy Wb e0oh ( | i

yiH— pyr azol ;S-B?Fa?nlr%)%}:g{dghngl‘;ﬂ(%yl??nrﬁ)%enegus solution was
congAREE dY pRehY ?c?‘émmaépma)oxaﬁrt@éc(essnghe& 24lded (1 L)

) PEA( ha
A e Rt s vt e el T o* B IR 1 QORymee.  EeoRe
(1 Iheand| 819 | €L dohpeeeat sheh aﬁldednandjrtéﬁ.evvelaeyéh&nwere

gd fied
s o SrYBEHRII08a PR AR liem i ho' REuPBRTLere gue o
the reanic TRHAYen duvénghéeher cuctaa@sienwhi The agquedus layer

was ?‘%Wh% ?g%jggg&%%a? W%)%shs &%ﬁ%hé&é %grpl EI\/T?I‘%% L'}(s)ﬁsférganic

layelr 8dasg 1¢=pnq§mtrat9§ (c&H,dr:y)n,esEs X0 (é&ﬂ;e Sa, wBi¥8 Eéhiq.

the Eﬂenempewaaeataimeaha\m ahe:l:mmdecs&ﬁ;bé)ﬁatﬁﬁe, and then cooled
rd [ of _so he conpoun used in the
to nggé)ngjféé 9§escr| be hﬁers I LY Cg%p% Gl washed with

copl@,lsncﬂlemmﬁet hi ohe[ 80242 Tt S/Eﬁ.sutdﬁib@f under vacuum. The
[ di met hyl acetam de (3 nl)

br onpqui n 00 ng) i,
#3120 AR o S0 O PR RO BRI E TR o Ny L 36 206 Tmedlyon were
comblieedri txb L Efoad heat edgabrl3He fads 2-&@ §odu&hen(155 1 g,

ool nt and diluted with i M HCL/ eth
E cetlg?eﬁ?RTﬁMgpgaﬁ% MEFdr Ondé r by el andl- ?%e(ZH m) ,
1. 38aqums(11aye:ﬁ) ext( agt QQH wighh faurdersgt hyj a§e§§t§ 97 (4H
he. _conbi ned ex racts vvere washed wth wat er’, the
™ Bridfe, (Ut &3 (RhSR) 04f i(ifler &F ald Toptehtfat e, ¥F\e86 (1H,
s) . auwdesdsi ol (500 ng) was used directly wthout

further purification; MS ES +, ES - 174. 13
[0023lg] P155.1 g, 77 %). 1H NMR (DMSO, 400 MHz) 0.44 (2H,

7

m), 0.60 (2H, m), 1.38-1.43 (1H, m), 2.18 (3H, s), 2.42 (3H,
s), 3.89-3.97 (4H, m), 5.92 (1H, br s), 6.04 (1H, br s), 9.23

(14, s), 11.86 (1H, s). ES+ 335
I
N
H

N
LA

D%N N SO,Me

F

HN

6- (3-cyclopropyl-3-fluorcazetidin-1-yl) -N- (3—methyl-1H—
pyrazol-5-yl) -2- (methylsulfonyl)pyrimidin-4-amine

[00236] A solution of 6-(3-cyclopropyl-3-fluoroazetidin-1-
yl) -N- (3-methyl-1H-pyrazol-5-yl)-2- (methylthio)pyrimidin-4-
amine (130 g, 389 mmol) in MeOH (5.2 L) was cooled to 0 °C. A
solution of oxone (526g, 855 mmol) in H,O (5.2 L) was slowly
added to the slurry keeping the temperature below 5 °C. After
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- 121 WO 2007/ 056221 PCT/ US2006/ 043096 Conpound b 0O
. I N HSFF
wa-20@/02¢21tri fl uoroet hyl ) - 5- ner capt 0. i soi ndol i RETASLW6/043096
ONF HFF Br O-1H
4-bromo- N (2,2, 2-trifluoroethyl)-2-(hydroxynet hyl)benz
am de [00243] To a stirred suspension of al um nium
trichloride (4.07g, 30.5 nmol) in dichloroethane
add {6l ) £ €80L-8H k8 RO Gra N i L& Oﬁggmakgo 'Eg%{s%wg;erature

added the solution of trifluoro et am né
Oversfslgﬁ“‘irn&)lat Sa sPAdiqn deNaK$es t(eam@rralmendf athe %
1dteast 1 98 Rledure helow |, ter te .addjtion
%o he reactﬁqon m%ure }\;\v/as%cfg%dgfige\%g% Sleu'?rgjrlo%?n the
reaqteifferatgrerand the modditsiton Hi:sltemér ahdr ehfe0rf14ter cake
HEQyr f [ e 0 t ovvder (5
was ?ltl@aggzldzgdésl%bongggorg?ﬁg@a adst u‘?’é’a%? 6% g (52 & L),
the rﬁqlmil?leomaﬁlilhewedh@atded:neo Bitef ocak8 havhed Wi€h HZO (3.3

e rsion fromst |ng mat er i
L) produc%fgﬁg&%%ed%g%c iuzjﬁj%v\]fasvacc%llu%f Y%y qﬁenéljretf%vm il NMR
(DMS@ed et er (2ZHOOm) ), and ost(amr,edn) ori 393 -mi. agt gsrYnki)l, 2.20

ally t e |t of t e s added _and the
(3H mAx)tu:l’g %\gs ?ﬁl'tg)iéd t :yougﬁnjg {}gg [\FA?SI Picd dAf, br s),
6 . 4Tnaied wr t &) copi. 88s (ampund)s afz CM tour epeve)thess 367

alum nium residues. The filtrate was separated and

t he aqueous | ayer was furt extracted-wi th DCM (2x

100m ). The organic layers [lwev e conbined and dried

over Magnesium sul fate p ey fi lgltered and

concentrated under reduc tgave an 122

WD 2007/ 056221 PCI{ U of®-white powder.

Crude product 3.3 a yleld). NVR (DWVSQO

NL(4-(4-(3-methyl-lH-pyrazol—S-ylamino)-6—(3—cyclopropyl—3—
fluorocazetidin-1-yl)pyrimidin-2-ylthio)phenyl)-3,3,3-
trifluoropropanamide (Compound I-13)

[00237] A slurry of 6- (3-cyclopropyl-3-fluorocazetidin-1-y1) -
N- (3-methyl-1H-pyrazol-5-yl)-2- (methylsulfonyl)pyrimidin-4-
amine (61g, 170 mmol) and 3,3,3-trifluoro-N- (4-
mercaptophenyl) propanamide (41 g, 175 mmol) in CH;CN (1300 mL)
was heated to reflux for 1.5 hours. During this time, the
slurry transformed from thin and yellowish to thick and
brilliant white. The mixture was then cooled to 0 °C and
stirred at this température for 15 min. The mixture was then
filtered and washed with cold CH;CN (650 mL). The resulting
solid was dried for 20 hours at 38 °C under house vacuum. The
white solid was charged to a suitable reactor with EtOAc (1300
mL) and NaHCO;(sat) (1300 mL). The mixture was stirred until
no more solid remained. Then, the aqueous and organic layers
were separated and the aqueous layer was washed with EtOAc
(390 mL) . The combined organic layers were dried over MgSOQ,,

filtered, washed with EtOAc (130 mL) and concentrated to a
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400MHz) 4.02-4.11 (2H, m alk), 4..60-4.61 (2H, m
alk), 5.43- 5.46 (H L m alk), 7.36-7.39 (H, d, ar),
wo206B6/08637 (H m alk), 7.76 (H, s, at) and 9POBAS2MR/043096

(H m NH. F19 NWVR (DMSO 400Mhz) -70.59. ES+ 312 O

NF Br F

5-brono-2-(2,2,2-trifluoroethyl)isoindolin-I|-one

[00244) To a stirred solution of
minindl OFET @mBYSHO¥BRBLAY - Nnd 2,262 ¢ 5 i -

-trifluoro-ethyl)-benzam de (3.3 g,l%%.%lﬁ%%Ff RS e
cryshithyttae< Petr afyBEORgr #nd Bngne to give the desired
rodMd®tdY | 5 25RYEEOLLAGRE (520, £50 5 det :
P nitrqgen a?nnsphere maé adggggh so*ﬁ?i%ﬁRo?&éép’ 40% wMHz) :
044 <ot opiPH meghesPufiPcll- 65 deH n mnhydr dus. THELH( 25)) 2. 05
on Atgd ratest9 kgep,ihe tenmperat ure, of e-reaction
( rﬁi%ure under ?Og%?’Af?é?gkéﬁ%#%t%&aa%gti%ﬁ: 5.8 5.50 (2H,
m) , ghor®xT na% ek §HASA) mi AUBES .10 1 ezt | N. BS+SERpred at

this tenperature for an additional 60 m nutes, and

then at roomtenperature for 60 mnutes. After that

time the reaction m xturkxawsleezso00led to 50C and a

sol ution of bis(dinmethyl am no) ,phosphoryl chloride

(1.85g, 14.1 mmol ) was addednffépmﬁse. No exot herm

was observed and the reactionlwas heated at ref | ux
i o was conpl eted. After

for 72 hours once the addf
this time no starting mategriml wasyob%erved by both
TLC and LCMS and the i s re was carefully
guenched w th wat et ati dified with 1M aqueous
hydrochloric acid. The aqueous |ayer was extracted

QW . tat . Xy 100m.) and t he ganpe layers . .
2 (?ﬁiﬁ?éﬁé&%h@%ga%d§égﬁéé)o%ew%vfréiﬁQﬁﬁgiﬁT ft£u85§ﬁéFtldln'
1-y1) -N tereetlant- thrpenaraled -yildey riadidag- preashHee.

oo ! A4S, g oLuTE ST aUmbot oy £LMLIB ML gy
Y1) -8 -whi -tree tpowttel H - Ry 84 8o L 88%y\i) el2d) (meNVR YWDyl ) pyrimidin-
o- sl B 52 ) ol Wl OO0 OO
mg, @B.4ammeind i IMEH(168, ma)) wasFHeaME (HIVERAOUWEZ ) st irred
for 26%r()ss.' '11":E§e-|_ rzega(.ictg_)ionN Eas diluted with ethylacetate (150 ml)
and Sat. NaHCO3 (50 ml) and the organic layer washed with
brine (50 ml), dried (MgSO,) and concentrated to give an oil.
The residue was purified by flash column chromatography
eluting with Pentane/EtOAc (5% MeOH) 0 to 100 %. The resulting
compound was triturated in 10:1 DCM:MeOH and filtered to give
the title compound as a white solid (300 mg, 30%). 1H NMR
(DMSO, 400 MHz) 0.42-0.44 (2H, m), 0.55-0.60 (2H, m), 1.35-
1.45 (1H, m), 2.11 (3H, s), 3.81-3.90 (4H, m), 5.55-5.80 (2H,
m), 6.35 (2H, s), 6.49-6.52 (1H, d), 7.46-7.49 (1H, 4), 7.97
(1H, s), 9.30-9.35 (1H, s). ES+ 413
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SFF

2-(2,2,2-trifluoroethyl)-5-((triisopropylsilyl)sulfany
woOpoo7isea2ndol i n-1 -one [00245] To a stirred sol BCTAS205/043096

triisopropylsilane thiol (648 ng, 3.4 mol in

anhydrous THF(10m ), cooled to 50C under nitrogen

at nosphere was added 60% sodi um hydri de powder (

143ngy, 3.57 mmol) portion wise over 10 m nutes. The

resul ting yeIIom150|utig&h¥%§esbgrred for 20 mnutes

and then a solution of (2,2, 2-
trifluoro-ethyl)-2,3-dih‘gﬁo-isoindol-l- one (ig, 3.4
nmol ) i n anhydrous THE sggg};_and tetrakis palladi um
tri phenyl phosphi ne (Bﬁﬁ . 34 mmol ) was~added. The
reaction m xture was gassed

at 90C for 2 hours.
the reside was p rilie
eluting with 30% etThyIN acet aré petrol eum ether to
isolate both the piNgtected (406ng, 30%yield based on
FW and non-prote d thiol (171 ngy, 20%yield based

n FW .. ES+ 248. 14, HS F F
2- (O G SRR A0 RY PRos i il Tof F Pty - 15~
pPyrdz2i1246]ylamino) - (azetidin-1-y1) pyrimidine-4-carboxamide
[002%-g2,2§%-yr|fluoroethyl)-S—( triisopropylsily . .

SN anylS i 3 T HERERRLPRORE Rl ol Vet { - ahserabeogamido)
phengfl) yifaefl 0+ 6 € (8chdthy 1B AA 3 Ay ; imidine-
4 tg%;a drofyran 2m agd sti??gﬁiat roon1teﬁ%gzg¥5%gldlne

- CAr B YO (GO | P 4 E2ATOND SV ATBERALCOROL was added a
1argRCHARND M H43096i ndi $8PBeANANGE Ofsiar tifpg. "BLELI 8L then
concentrated to give desired

Reaction m xture

seals IR =G S Y OB+ 1840UgmOUiRR (2 DLOWSAFtoF cool
A A T L L e R e

Q@ and the residue purified by mass directed preparative
HPLC, eluted with acetonitrile / water / TFA to give the
product as a white solid after freeze drying (3.5 mg, 1.2 %).
1H NMR (DMSO-d®): 2.16 (5H, m), 3.24 (2H, m), 3.98 (2H, m),
4.18 (1H, s), 5.62 (1H, br s), 6.94 (1H, br s), 7.54 (6H, m),
7.87 (2H, d4), 10.25 (1H, s), 10.78 (1H, s), 11.92 (1H, s).'ES+
520

Example 27

N-(4-(4- (5-methyl-1H-pyrazol-3-ylamino) -6- (3-cyclopropyl-3-
methoxyazetidin-1-yl)pyrimidin-2-ylthio) pPhenyl) cyclo

Propanecarboxamide
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Br F./ | F
7-brono-2-(2,2,2-trifluoroethyl)isoquinolin-1(2H)-one
wpQOZAR422T0 a stirred sol ution of PCT/US2006/043096
7- br onoi soqui nol i n-1(2H)- one (5g, 22.3 mol) and
i odotrifluoroethane (4.99, 23.4mol) in
di nmet hyl aceti m de cool ed to 50C was added sodi um
hydri de 606 wt (0.89g 22.3 mmol) portion wi se over 5
[00ZR Ot eS3 - Al bebpreiplLis: fddht s op T koA mixture
allowed to vvarr% up to room ten‘pgr atag(ré%hg’g'elpr?ﬁ?&ﬁ%e (103
ng, ahd> P hBRChLated #OBEHCT ¢ 2dlhblios. OERBRAM -OM - (5-methyl -
1H- By 56 8- ¥as1 aHape))aleech i O i RiGEsdue, which was
%%’I ut ed vvi?h et hyl) acet a%)%}(?%%lﬁ% Je'i;in wat er (200n1).
y1thhe) PheneblsyFiper opandaatheraride a¢pedmy,t v .etdymol) and
prr@&et@t eo(R1X 259 .G L ayers_we conbi ned |
: andt washed Wit h @sl)éntnﬁ{hgt gfdggg%%%%gggi zgr B'E)Lﬁat gnd the mixture
was(h&ﬁﬁ@§’tgrﬁﬁéC(Z@mmm6zhmhxﬂjeﬂheOVGEaNﬁgéeﬁdﬁponents of
the Skl £t £ PQuder «1,Lil tered and concentrated under |
© r e‘olucede pr %ggu}:lele'tnotxfeénf\%’eec{]a Tesi dug° aﬁﬁgpﬁ &P 1Sy
purgblefmmaghr dimecgesp pregand higrav HPLE05e lutehwith

: efr her ive a yellow sqlid which was
Ace St | |€£|ﬂn%u}r’ e‘g ?gECzST%% 9,995 ¢ eFePHS’gBCt~§‘? 8 wite
solid.aftrer Firgeze @25ingD QOG7/mH62213 PLT/ bE2B06043096 (2m,
, -trifl yorqet ) «7- ((triisopropylsilyl)
™ g‘fﬁ%n%‘f rﬂqbqﬁi‘%gl i‘%ﬂ GH Lok %%24‘8? 181 (11, w,
1.99- G¥toares 2- (2, 26 2<8H, f Isyqr aattey| )dms0an) noki B71(3H),- 9ne s 71
( 1.63 , siym_carponate ( 0.6938 2.1
(lH’m%%ﬁS?s,) ' Pgl?gg?%ﬁ]’ a%gt'at 67(10.%9,@0'. 08 #frol(LHang) . 10.39
(1Ht rd)pheBsH phozhi ne  (0.094g, 0.36 mmol) in anhydrous
l.uene,l n a nmicrowaye._vessel was degassed with
woz:#‘tlr oggl;#gter}f%‘%fjwsaéfﬁgﬁ iﬁ’&%i?ﬁl%.%aar ipe3shgnol )
prepetaduedt csthe vESstle athpgdessflaWes theNexamples
des Likﬂegft ed to heating at 1000C in a m crowave reacto
0 U7 The reaction nixture was diluted with

petroleum ether and the solid precipitate was renoved
fd'latration and the filtrate was evaporated and the

mﬁ%@—&ue was purified by colum

Io®
~
HS Z

[00242] To a solution of 6-bromoquinoline (700 mg) in

Quinoline-6-thiol

dimethylacetamide (3 ml) was added sodium thiomethoxide (1.9
g, 26.96 mmol). The mixture was heated at 150°C for 2 hours,
then cooled to ambient and diluted with 1M HCl/ethyl acetate.
The organic layer was removed and the aqueous layer extracted
with further ethyl acetate. The combined extracts were washed
with water, then brine, dried (MgSO,), filtered and
concentrated. The crude thiol (500 mg) was used directly

without further purification; MS ES +, ES - 174.13
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chromat ography eluting with ethyl acetate/petroleum
(3:7) ether to give an oil (1.05g, 500 yield). O HS

W6 2007/056221 _ ~ PCT/US2006/043096
2-(2,2,2-trifluoroethyl)-7-nmercaptoi soquinolin-1(2H) -0
ne [00249]

2-(2,2,2-trifluoroethyl)-7-((triisopropylsilyl)
sul fanyl )i soqui nol i n-1(2H)-one was .di ssolved in a
comgs@hntiilon of hydrochloric acid in methanol (2m) and
tetrahydrofuran (2m) and stirred at roomtenperature
for 2 hours or until disappearghce of starting
mat eri al . Reaction m xt concentrated to give
the desired materi al Compound d |~ H
~ HS1 .0C 2-chlo phenyl ) benzam de
i C Ol ~N~ SL WO 2607/ 056221
PCT/ US2006/ 04309%s~ 5- 4- (2 F _
2-chl or obenzot hi oat e [OOZSO% Degassed Ei dCt(BO% L%d;?
fla h olvent is coole 0 u
) (%?r o%igh&éfnoﬁgg’g%—z[ %etml‘ﬁr&ap Yiste {pdalig-dppPpe) s
mel ted and added directly to the flask. Triethylanne
(773 g, 7.65 nol) is added oeer 30 minutes forning a
precipitate. Then, 2-chlorobgnzoyl chloride (1340 g,

7.65 nmol) is added nee o Ry t enpef ature bel ow
on, tﬁe m xfre is heated to
rry is filtered and the cake

5C. After conplete
20C for one hour. L1 : |
washed wi th Et OAg ~yThe material is dried at
50C under vacuumwi th a nitrogen sweep until a
constant weight is obtained gnd carried to the next
reaction without further. puritication. ~ H P
4—bromo—N—(2,2,2-trif1uoroethyl)—2-(hydroxymethyl)benzamide

[00243] To a stirred suspension of aluminium trichloride
(4.07g, 30.5 mmol) in dichloroethane (60ml) cooled to 50oC
under a nitrogen atmosphere was added the solution of
trifluoro ethyl amine ( 5.84g, 38.7 mmol) at a rate to keep
the temperature of the reaction mixture below 10oC. After
complete addition the reaction mixture was allowed to warm up
to room temperature and stirred at this temperature for 4
hours. After this time bromophthalide powder (5g, 23.5 mmol)
was added in one portion and the reaction mixture was then
heated to 80oC for 18 hours. TLC showed complete conversion
from starting material to product and the reaction wasg
carefully quenched with iced water (100ml) and stirred for 30
minutes until all the ice melted. Dichloromethane was added
and the mixture was filtered through a pad of silica and
washed with copious amounts of DCM to remove the aluminium
residues. The filtrate was separated and the aqueous layer
was further extracted.with DCM (2x 100ml). The organic layers
were combined and dried over Magnesium sulfate powder,

filtered and concentrated under reduced pressure to leave an
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OCl HS 2-chl oro-N(4-nercapt ophenyl ) benzam de
[ 00251] S-4-(2-chl orobenzam do) phenyl
wa-2aitlséxbenzot hi oate (305 g, 0.76 nol), Et CAeCTRB2006/043096
m.), and water (65 nmL) are charged to a flask fitted
with ref |lux condenser. A solution of NaOH (3 eq.,
5001 aq.) is added and the mxture heated to 70C for
30-40 m nutes. Et CAc was renoved by di stiIIatlon at
of £ kAR Hgorad . heC%ﬁteU'ﬁM@dBt97§C(4gbe (DMSO
aC|d|f|ed with GN HCL to pH 2. The Solid i ect
400M{z) 4 cRantf Lt A3H: oftarfd-Slasied- @0 th- %;éEHgSQO Egg:) 5.43-=
46Then sohi dark$, t akes _yp sign 2 0 alizandgwa
> Wi ﬁﬁsai u?%lt Zd a Eeous? % %e)zorgan‘lsc Iayef( i‘s alk),
7. 7R td BvePTNa2B 2 - OFi-1%-dr2ed(H and, c¥WLenFiat MRt o Dyiswe

4001\&}{1@ d_e%rgg rrgggr bi%'z (174 g, 87a). Conpound e H ~
CF,

- 127 WO 2007/ 056221
PCT/ U82006/ 043096
3,3,3-trifluoro-N-(4-ne 7 enyl)propanamde H O
NyCF F3C~ O S S-4-

3,3,3- tri fluoropro oateN 0282] ¢

4- Am not hi ophenol . apd char to a flask.

Degassed Et QAc (T950 L vvas added. utoloon lo;
&3, 670 assed H20 13 VO was
en a!d ThE"LESPR u%fo %ré‘bo% DI TP2Ad t he

[0023143 3- tT@fdiustbpre{iaﬁoyhltl@:Iﬁ &t d@kﬁ:&ﬁn@—gTh?QQOilgﬁ.&hyl -N-
ow

h b
2. 38 PR GE bR “BBrre s Toonid enplr At Bl ) The

anhy@i:\gam ctéay@my@asfeeaar aechignd washad, 1 W L bErbRenone
Iayer was then concentrated on

(20n§1ﬁé rocf ary pg?gs‘g!f‘ °¥he JYIHRPIRE RtesPRErenwas added a

solution of 2M 1sopropy1 magnesium chloride in anhydrous THF
(25ml) at a rate to keep the temperature of the .reaction
mixture under 100C, After complete éddition, approximately 45
minutes the reaction was stirred at this temperature for an
additional 60 minutes, and then at room temperature for 60
minutes. After that time the reaction mixture was re-cooled
to 50C and a solution of bis(dimethyl amino) phosphoryl
chloride (1.85g, 14.1 mmol) was added dropwise. No exotherm
was observed and the reaction was heated at reflux for 72
hours once the addition was completed. After this time no
starting material was observed by both TLC and LCMS and the
reaction mixture was carefully guenched with water, and
acidified with 1M aqueous hydrochloric acid. The agueous
layer was extracted with ethyl acetate (3 x 100ml) and the
organic layers were combined and dried over Magnesium sulfate
powder , filtered and concentrated u@der reduced pressure.
Purification by column chromatography eluting with 25% ethyl
acetate 75% petroleum ether gave product as a white powder

2.81g (88% yield). NMR (DMSO 400MHZz) 4.36-4.43 (2H, m, alk),
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Hept ane/ Et QAc (390 nlL/390 niL) for 30 min. Heptane (780
nm.) was then added and the slurry was cooled to 0 C
wobano78B862in.  The slurry was filtered and the PCIs2006/043096
cake was dried under vacuumto give the desired
conmpound (51.3 g, 87.20). H \ NyCF3 HS( / O
3,3,3-trifluoro-N(4-nmercaptophenyl)propanan de
[00253] S-4-(3,3,3-trifluoropropanam do) phenyl 3, 3, 3-
a.62 1 {$hposopropanetNigale, {44 B0, 18 Et
(70 n%%ﬁ are charged to a ffas : Cbﬁggggkgtgg%ﬁC1 '
F19 TR 5 (IRS0; 4 09MBg )y ~6sadel- tBSke2B6t he tenp bel ow 30
C. The reaction is then heated to 50 C for 17.5 h.
The reaction mxture is reduced to 41 nL by vacuum
distillation at 50 Cool the reagfion to room
tenperature and H20Q/ (51 ks addéd. The slurry is
filtered and the fi\lter c [ ) ith H2O (3 x
35 nmL). - 128 WD 2807/ 05 1 J / 3%6?%Qf3096 The
solidis dried:gﬂdé Vs produce tAeNdesired
conpound (19.9.4, Y [ 002541 Tabl e 8Fdepicts data
for additional exénplary conpounds of this invention.
2- (400255t r Conpeubeshl.) 48, ( & i DdbprdpyP2i193) sudrad31)
. b6, 57, 58, 59, 60, 61, 63, 64, 65, %6, 67, 69, 71,
isoipdolyn-igonegy g1 g2, 84, 85, 86, 88, 89, 90, O,
[00$35] 94, 785a 9¢ir i : 081
107 106, 111 fise f2antiR g dep iyt dsnt tnioy
(648 739, 1904 1mEl 131 anbygirorgy THBEIOM1BE, ced2edl4®, 50C under
nitrdten 4émnodfherdd 143, ol i i qel
156, 157, 159 16%7??1%5?(1#%,0 iRl nidsidegpRer |
143mggs 3 187 m101) PoTLipys wiksy owpo. 1008in204sandTRe8 resulting

1148F esdBdei oAcHaLd! - i in_Schene .
T and inl%xaﬁ%%eg%gé%%ﬁiF%Hgg%?q%%%%gééd§g§8%ﬂ76,a9§91ut1°n
of Srdrroman? - {322, 213 rifduordt etyyh) - 272 diRgdrd?5soindol-1-

one 1y, 156 48d1) 195 a2 uerGamEeo ROCOLT) DL LNE
met hod describéd P NS S e { o%n%)gggﬁaﬁﬁ§
palladiiin et qUrhep2eNpsohvipeun@o 3%, 0 179, mh88) wa89adhied,. The
A0Ln 206, g2 r di to the nethod o
rea desé}ibed ineG%%grggggg%%%E“ﬁﬁﬁ9:&HE%Bgen andngea%ed at 20°C
for 2 hours. The mixture was concentrated and the reside was

s, ar).

purified using column chromatography eluting with 30% ethyl
acetate 70% petroleum ether to isolate both the protected
(406mg, 30% yield based on FW) and nén—protected thiol (171
mg, 20% yield based on FW). ES+ 248.14

[o]
N
F
Hs £
E

2-(2,2,2-trifluoroethyl) -5-mercaptoisoindolin-1-one

[00246] 2—(2,2,2-trifluoroethyl)—5—((triisopropylsilyl)
sulfanyl)isoindolin-1-one was dissolved in a solution of
hydrochloric acid in methanol (2ml) and tetrahydrofuran (2ml)

and stirred at room temperature for 2 hours or until
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(method A) and in exanple 24. [00258] Conpounds 72,

73, 74, 83, 87, 108, 114, 116, 117, 120, 121, 137,
wo3ey7/08821 140, 152, 158, 161, 162, 163, 164, PABAIS2006/043096

166, 167, 207 and 211 were nade according to the

met hod described in Schene VII and in Exanple 11.

[ 00259] Conpound 181 was nmade according to the nethod

described in Scherme | and in Exanple 1-2. [00260]

@ﬁ@@ﬁﬂﬂcé38f\/\@%a{ﬁdl ﬁ%&ié&{‘&lt 0 kggcgg.tol[?ggl%i ure

described in Schenme | X and in Exa
conggRbbahad 159 W&¥QNﬂﬁ§%ﬁﬁ§wmﬁ¢@F%®ltNquﬁ@th@deld) ES+ 248
described in Scherme Il and in Exanple 21. [002621
compOhRQuUAds 183, 196 were nade according to the nethod
described in Exanple 22. - 129 WD 2007/056221
PCT/U82006/043096 Lg0263] Coprpound 205 was made
according to the nethos e ™R Exanpl e 9- 10.
Tabl e 8 Conpound Mt1l ( No (rains)
(DVBO-d6) 2.09 (3H, s), m, 3.91 (4H, |-47
432. 40 asked signal), 5. 68 (1H, s), 5.81 (1H, brs),

- (3, 3g2 (4Fi L porgethyli 7 wercapeo ¥s6qui 801 inml, (2H) -one
7.64-7.81 (3H, m, 9.50 8.16 (11-1, brs). (DVSO d6):
2.00-2.05 (3H, s), 2.25-2.35d2H, n) 3.85- 1-48
492.00 3.90 (4H, t),5.40-5.4F (114 s), 7.30-7.35

(111, m), 7.40 45 (1 . (2H, t),
7.70-7.75 (2H, d), 8.0d (2H, d),
9.25-9.30 (1H, s), 10.15 . (DVBO- d6) :

2.05-2.10 (3H, s), 225235(2H rr) 3.85- 1-49
7-brtifo 0P 82 99, 64 é

r 3 b? S? é Elgétf ‘\.\f%%e%l'ﬁ-ﬁ hrbo]?lgog((gﬁ)
[00274;'815 7.90 élstl,lrnr)e,d BRI BDbE (7L;Ibﬁomsiso&u19ma12§1(zfz) -

( 10. 6 5 7%? DVSO- d6)
one é?;s)ﬁfo’%m?gh g.LéJé)l‘SI‘l i ﬁaﬁhania éé 352 €3 - 4mmol)
in ®Mtdmmsimlae6&o@ﬂ]}é,d/ b:rcS)SoCY végs 728886 Eotium/ 1H8airide
60% g F%?} 28 §4Bb€H)brs %&él H, brs% 11. 69

é"' 1 bPE) > ( é_ 1434'1( %)ov%ro (“S‘HU§FS After
com;ﬂ.éltge (a&HiisﬁJ,oﬁ ﬁ&aﬂ:tSjbrﬁf&ﬁ.}&le(eZFéﬁiawédSBO( #Hrfh) up to room

]tlg brs 5. 60 1|a| qlrsl,_z 7.45-

tempera re ox?er " hours 'heated at 500C for 24 hours.
Reaction mixture was evaporated to leave a residue, which was
diluted with ethyl acetate (200 ml) and water (200ml) . ‘The
aqueous layer was further extracted with ethyl acetate (2 x
50ml) and organic layers were combined and washed with
saturated aqueous bicarbonate (200ml), brine (200ml) and dried
over Magnesium sulfate powder, filtered and concentrated under
reduced pressure to leave a residue and purified using column
chromatography eluting with 50% ethyl acetate/petrol ether to
give a yellow solid which was still impure by LCMS (1.53g, 22%
yield)

F
N/X
F
s F
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7.61 (6H,n), 7.82-7.87 (2H,n), 9.28 (I H brs), 10.75
(I Hbrs), 11.69 (1 H brs) (DMBO-d6): 1.99 (3T1, s),
WQ28@/06@011, n), 3.89 (4H n), 1-52 458.50 5. 3RCEAIS2006/043096
s), 5.51 (1H, br s), 7.62 (5H, n), 7.93 (4H n), 8.965
9.21 (1H, s), 10.54 (1H, s), 11.91 (1H, s) (DVBO d6):
1.99 (3H, s), 2.33 (2H, n), 3.89 (4H, n), [-53 492.52
5.39 (1H, s), 5.60 (1H, br s), 7.58 (31-1, n), 7.69
2- (218, 2d):;cl@.159;&oe1; N3H, ri 1
; s) gL Hlﬁ?) 1‘1@7(%%9%6%&5 )%‘%Afgag“yi’
1S°‘€‘3H‘ %j‘n 3138 ome ny | 3.90 (4H, rr) 1- 54 492 52 5. 39

[ootdsH, SherOQQ Ql(ﬂ i”zfﬁr151€ g§yg%1§ggﬁgﬁgilqnl(2H)_

d%) 9. 540 92 (2H, , (.99

one 1 £0 ag(l I 33)““‘0( &f6hum 2egeb Jga-p:esx 026349( 2H1 m)mol) ,
alBadfuhdbce el S s

Pal 7&155‘: ght m%ﬁo’i (20120533 r(lérgB g\é{igil I%lg) hine

(0. ?gﬁa: 9,)3 10m98 ) 1o Fnhyldr Qog 1@@9en¢m0ad&)lc}o®&ve vessel

was 2y 9 226.
(G'lsﬁya&s;edS ggh( %14 brsr? g:égg%%ﬁ?'o%:)/ls:]lgge %%12_0(5.[6'_‘0 404qg
@Tpl; wgsgad dethﬁﬁﬁ VER 8L (dndd, the syesEBVEWadb then
su 3 at2n30 2H, 6H, 1-57 506.58
bf‘?@@e‘%ﬁ%ﬁ—’ 5)2 95: %6 (1H burs,)é F1 % ‘g}a‘éﬁ SRCtRy, for 2
houzs 4The anc550§4mlx¢pré7WHb(d&iutbd Wien bétHolQbﬁDether

and]éhéjséilﬁggﬁé%%pl%ag% 8%% %mo&e glgirgtggn(gpd the
Fi lqﬁatq;@gs(¢vppg;at§d55n@1thﬂﬁﬁslthSWEs5§ufﬁﬁlea $, column

Do 9077 68605 BTG, e ottt (-7

ethqpy) Jive NWR Rl Kb . O5gi,nS0% (BESQ)6) 2.04 (3 11,
S), 2.34-2.27 (2 H m, 392038915952700 (4 H
. 5.45 (1 H s), 5.59 (1 Hpbr s), 7.59 (2 H d),
7.80 (2 H, d),,d-94 (L H d),][9.0(2H m, 9.37 (1H,

br s), 8.837; N O TRRS 34,5, 3.9-4.01
(2H, ), 4.17-4.26 | 10.50 5 -5 42
(2H,m, 5.52-5.54 ( \~ 7.45]7. 61 (b1 8.99
786(2Hd) 9.34 (1 : 9776 (1 "11.70 (I

(DVBO- d6) : 202(3H s), 233(2H 'ny, 3.90
‘(€4H %ntrlfluoroethyl) -7-mercaptoisoquinolin-1 (2H) -one

[00249] 2-(2,2,2~ tr1fluoroethyl)—7—((trllsopropylsllyl)
sulfanyl)isoquinolin-1(2H) -one was dissolved in a solution of
hydrochloric acid in methanol (2ml) and tetrahydrofuran (2ml)
and stirred at room temperature for 2 hours or until
disappearance of starting material. Reaction mixture was

concentrated to give the desired material (quant yield).

H
IS '
us 0 Cl

2-chloro-N- (4-mercaptophenyl)benzamide

LT Y

Compound d




1-61 5.36 (1 H s), 5.55 (1H, br s),,7.41 (1H, t),
7.58 (2H, d), 7.62 (1H, m, 7.78 (3H m, 9.35 (1H
werpo7deRd7Y (1H., s), 9.451 11.83 (1H, s) (DVSEcd@B2006/043096

2.16 (51-1, m, 3.24 (2H m, 3.98 (2H m, 1-62

520.52 .18 OH, s), 5.62 (IH br s), 6.94 (1 H, br s),
7.54 (6H, ), 7.87 (2H, d), 10.25 (1H, s), 10.78 (1H,

s), 11.92 (IH, 9. 232 s) (DMSO-d6) 2.05 (3 H s),
236227(2H , 2.62 (3 H 1-63 473.00 s), 3.91

5.58 (1 H, b 7.52-7.49
S- 4(12H°hﬁf 5% &?4@>§genvls% éélﬁroé;niéuynqatqa d),
[008566- 8pdfhssbadhddadd (M2 H)41s( %hgrﬁ)@d 21 2’37%51: The

S (DMSO-d6): 107 (3H, t), 2.29
solﬁ%nt is6gqu§Qy;q3QﬁC(qﬁﬂeg)nlgrgge@4H4 nplnbhﬁhdénethlol

(435, %n? 3. 5.84§1)o,(l]) ﬂzss%%elllfecgfa&%"%ggéd éiﬁ ﬁﬁ(% e £1ask.

Trquhy;aW}pe SY77CDMBO-0H5 WebY {2Haddpd oved @meﬂﬁutes
forﬂlﬂ% élgreﬁhp;f%f%5(@ﬁﬁﬂ§4 3&ﬁé§%§g§k2?y11€?g%¢f42 (1340 g,
7.6prma}) F55840EKH nept KSR, th, t8mBaGatdr20 Helldw sec.

X 1 aldg 44 (L b u?
Afté} éggzgt% d, 3:)15%4 t(lﬁ( :‘_I% % 8. gfaggg%%g %) °q£or one
hou:gQH ‘ﬁ¥1e glggrgr 64 (Eildened 52139 ’(:Hel—lca):e @aBheld 68 th Etoac

brs 9. 26
(78%1§%y %ﬁebps%eligé7i_ fﬂ%} % % ;9 nefgLvBﬁgym with a
nlttMEEﬁlsﬁgePSHntﬁlsk-bﬁﬁfﬁﬁﬁﬁ walgst(gy Zbian%@.%ﬁﬁ7carr1ed
co @ Ao el bt Tanlily etz taatbny )

7.71 (2H,d), 9.22 (IHbrs). 10.0 H's), 11.67

(I'H brs) (CD3CD): 1.20-1.25 (RH, 2.15-2.20 (3H
s), 2.40- .50 (2H, qd),/ﬁiéﬁfs. H m, 3.80-3.90
(4H, br s), 1-68 495.0Q 4.08 (IGH, m), 4.20-4.25

(2H, m), 4.30-4.38 (2H, ), 7.656 5.45 (1 H, s), 5.75
(1 H s), 7.60-7.64 (2H, d), 7.66-7.70 (2H, d). (400

2 - chidro VB - ﬂe%@abegﬁh& 131?9"11 2H, m, 1-69
534. 00 3. 80- 66 (1 H s), 6.00 (1 H,

[00%5%5 784@ 62~ Fgmor@penzam;dbkﬁhqn§1 23 ¢chDoP3béhbpthioate

(30:43r9$,) 0112556&092) 69Etbkc é3 c%witafs}is?gﬁ D)e
chax@ggio@paaG lfﬂh fﬁfte@ @gtm;mpqxux e@nddndérd. 38 E€éHution

of NYOIB)(3 eg., 50% ag.) is added and the mixture heated to
70°C for 30-40 minutes. EtOAc was removed by distillation at
100mm Hg and the mixture cooled to 5°C. The mixture was
acidified with 6N HCl to pH 2. The solid is collected by
vacuum filtration and washed with water (390 mL). The solid
is taken up in CH2Cl2 (520 mL) and washed with saturated
aqueous NaHCO3. The organic 1a§er is dried over Na2s04,
filtered, and concentrated to give the desired material (174
g, 87%).

Compound e

H
IS
HS ©
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35-4.45 (3H, m), 5.45 (1H, s), 5.60 (IH, s), 7.60-7.70
7.975 (4H, m) - 131 WD 2007/056221 PCT/ US2006/ 043096
wa@anpmiexdi- 1-1 (obs) 1H NVR Rt N o (rains ( DVBOra&2006/043096
1.05-1.15 (3H, t, CH3), 1.4 (3H, s, CH3), .0 (3H, s,
CH3), 2.3-2.4 (2H, g, CH2), 3.7-3.9 (4H m 1-71 44037
alk), 5.45 (H, s, ar), 5.6 (H s, ar), 7.5-7.55 (2H,
d, ar), 7.165 7.7-7.75 (2H, d, ar), 9.85 (H, brs, NH

and 10,2, i*trﬁflﬁ&ko—NCQ%QQefb

s), 2.39 (2H, m, 3.46 1-72 453%6% ?bﬁ%c’g’%“%ﬁ‘lde
(4H, br s), 5.42 (1 H s), 5.52 (1 H s), 7.56 8.642
(4H, m (DwVsO-d6) 0.83 (3H, t), 49 (2H, m, 2.31

(2H, m), 1-73 430.47 3 04 (4H, s), 5.55
(4H, s), 6.65 (2H %g". I$Fad), 8.27 (1H,
t), 10.04 (1H, s) 28° (3H s), 2.13-(M

m, 3.92 (4H, m, 1 74 487.51 1.36 (2H, d), 5.56 (4H,

s), 6.65 (2H, d) 7.19 (2H, d), 7.25 10.081 (5H, m),

BB (4-kiEluolo ARG ¢-2.3 8 (2H,
e (m),'(s 80- 211916 %ioﬁﬂ%l%% Y 508 9325 39(2H(rr)

trl%l‘ﬂf@wpﬁﬁthﬁ?até 55 5.80 (2H, m), 7.41-7.67 (6H,

[00282] 7. 7§.Zm§QoE%HOﬁ%EEF§ %% %%ﬁ%{%ﬁ% Z%gﬁd %Fzﬁ flask.
DEQBfﬁSq%l]%(BOAQ 81@59 (R24, wims aaidc;d 1.85s015t(3hl pft cho3 (92g,

670 gh;olﬁ) vird éégéééeli 2S0) %’@)g %g?t()l(_l]wab G&_Dagcg # é

solq@gpq_wqﬁ gpg ed5t9 OH° Cganﬁ)théi?,}kﬁ br$f1ab}ppropanoyl

chloZ:-:éi’Jr@S,é 241 g, 568091510 ) ’waz.s' '%ldvtglé%)%ﬂ; a EEOKT?ES the
temgggqtqge qeggw1195°@6H §b§ ZGrtilod TwdZ6tN8n. @5rfdH, to

rOOﬁ”biﬁ%érééﬁkes %Tsar%aégc(i§¥%¥n < 60 §§%§e86and washed

35-5.45
w1th7hy}qe55130q8mL)(21The @rgahiﬂiﬂhﬁﬁk(ﬁ&b then concentrated

on t %ﬁ}p %‘5 § %gt % s§>)9_L5d} (zézgler%;‘d 8120-

Heptangsy HtOas: 5Q19@m3/050( dH) for 3B0nih 95 I(Iéﬂ;b;aﬁ)s (780 mL)
was %EE%:%&a%&g%?g?$Be(2%urgyg%gs coofgé td’o °é5fgr5go min.
The slurry was filtered and the filter cake was dried under

vacuum to give the desired compound (51.3 g, 87.2%).

H
e
HS ©

' 3,3,3-trifluoro-N- (4-mercaptophenyl) propanamide

[00253] S—4—(3,3,3—trifluoropropanamido)phenyl 3,3,3-
trifluoropropanethioate (44.8 g, 189 mmol) and EtOH (70 mL)
are charged to a flask. Concentrated HCl (22.5 mL) is slowly
added to keep the temp below 30 °C. The reaction is then
heated to 50 °C for 17.5 h. The reaction mixture is reduced
to 41 mL by vacuum distillation at 50 °C. Cool the reaction
to room temperature and H20 (51 mL) is added. The slurry is

filtered and the filter cake is washed with H20 (3 x 35 mL).
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(DMBO-d6) 1.05 (3H, t), 1.65 (3H, s), 2.03 (3H, s),
2.37 1-79 449.40 (2H, q), 3.88 (2H, d), 4.18 (2H d),
we.2807/06d2 s), 5.60 7.93 (1 H, brs), 7.50 (2HpCU)NS2006/043096
7.71 (2H, d), 9.50 (1 H, brs), 10.11 (IH brs).
(DMBO-d6) 1.11 (3H, t), 1.35 (9H, s), 1.80 (3H s),
2.00 1-80 495.54 (3H, s), 2.35 (2H," q), 3.88 (2H d),
4.08 (2H, d), 5.36 8.27 (1H, brs), &gﬂmb(l Hdgbrs)
7 2 ie O Vpr ce
e HSéE?Lg te afloag&%ez%r‘ieica%%l\/%ooge KCZE“)SH k
Comlio%d(éi-ﬁ ?)9.158F)(3H, s), 2.33 1-81 482 00 H q) .

7 (2 3 .
[00§515]H (6‘%’%%3@%7848 i.(ﬁéd)dat!?a%— &5%3:958@% § a’,ry
Com%?un% 9D ERim 15VEITINRD d6) 02 2212 38 (2H, g) 3 17

96 -1- 82 5
[°°%§ﬁ ﬁ%corﬁpgﬁngscs%%%% n)242970%§ ézlh %2675%)%
7, (48 H,53),620. ¥58,( B3H, &), 2. 16__6(1674, bes) 71, 173,2 7\&) 78,

/ U 4 6 +1
80, 2@97/&562 %m nsy %%Omggj %)99'2 %(gon%{_)rung? fg} 9)(52H,97' 98,
29, qu(Pht e192 3192, (4|4, 11815,56!8)6,051()7 53649 (Sg.hi% 2)81,152Hib2
123 51)1%'54 bsiz.r(i f%g), i% "J'./zég,)o %34 Hn%g’ %éﬁ 7148 ( 135,
136 14D, 40431 H44bs)L4510.18G (]14—1( 33)48(DL/$9} dﬁ)so() 3&1 153,
1554 eSSk (317 ORI (Lt T BT Rz gy, 82 184,
185 496 D0 598, 51@3 H;L9l8r,s):l,995, T%Dd,%Hﬂ%S)zcgElgﬁzi(hob were made
93 7
acc%?ﬁfagi% 4gh%|ﬁﬁtg% %ﬁ¥%ﬁ?é1“¢s§ hewﬁmééyagﬁ in Examples
6-8.0.29-0.33 (2H, n, 040049(gH m, 1.10 (3H) t)185
- 9 (3H r -
002568 oéc‘%‘%%‘% I’fﬂ?ﬁmsg) 3’6896('2|4°Q§rg 1]50861§~FH 2 3160 141,
170 (111—72,5)3,737 43277 6377,(284d,, 1B, IO 424, 202, w%r%lm(alie

acc%%%ébi m%%h gH%éfégéégé(éﬁI%ﬁggéaé3 E@gmedq%ethod B)
and (ﬂH&ﬁamﬁldSl@l H brs), 5.7 (1 Hbrs), 6.45 (1 H,s),

0B SBR0ol 153 U M 4L LU e
werdld&stﬁccdﬂdiﬁg(&H ghe WbkthddHiéedcribed in General Scheme
(method A) and in example 24.

[00258] Compounds 72, 73, 74, 83, 87, 108, 114, 116, 117,
120, 121, 137, 138, 139, 140, 152, 158, 161, 162, 163, 164,
165, 166, 167, 207 and 211 were made according to the method
described in Scheme VII and in Example 11.

[00259] Compound 181 was made according to the method
described in Scheme I and in Example 1-2.

[00260] Compound 132 was made according to the method
described in Scheme IX and in Example 23.

[00261] Compound 192 was made according to the method
described in Scheme II and in Example 21.

[00262] Compounds 183, 196 were made according to the method

described in Example 22.
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(DVBO-d6) 2.04 (3H, s), 2.25-2.34 (2H, m), 3.90 (4H,
), 5.39 (IH, s), 5.55 (IH vbs), 7.05 (1H, dd), 7.14
wO02bi7/05687 584.50 dd), 7.18 (1H, d), 7.27 (1H, PCY/US2006/043096
7.47-7.52 (2H, n), 7.55 9.63 (21-1, d), 7.59 (1 H,
d), 7.83 (2H, d), 9.34 (1 H bs), 10.71 (1 H, s).
(DVBO-d6) 1.12 (3H, t), 1.65 (3H, s), 1. 99 (3H, s),
2.38 (2H, q), 3.17 (2H, n)@es 3c£9r(<§2H b g.ﬁg (%H,
02 4. (Bontp&8n&09082wh2Hmal b h
o m] 5). B 63 (1H brsy, 7 487 %—gh s ud Pod
desc )1beéi438n(%xwpé$— 914013 (1 H, s) 10 iosglg, 1gr?)7.H
DVBO d6) 1.08 (3H, t), 1 3 ,
( 2 137 )(7|—| q \ 3 71) l—lﬁMSS (2H, m, 3.90 (2H,
COPP@QM%*S@OWIMNWQH d), 5.32 (1H, s), 5.61 (1A | R
bMNe), 7.48 (2H 8.14 ), 7.75 (2H, d), 9.45 (1 H_S), |(mins)
10. 12 1 H, s) | (DMSE7§) 209 GH, s) ([ IBECEGN), . BOA8H,
a7 1.10,4 2'21'0 imaskdd S8n4IRH.68{1H,2) 34181 ( €99, ¥OH 60 (1 BiHy), 816
q), 3.37 %’H 9)34 @B 2A),(245- 7Cﬁ)0(31116}9?3er7811)(3}51§ 950 '
9.282 [(1 H sYIH5bsY (1 Hmbrs) 7.49 (2H, d),
(2H, d), 9.43 [(DNSOsd6): 1@0 05(13 Szzsizl\ﬂ%t{z‘f‘lp)m
2[.2%2-2 3§ £§5| 3090, (481, 91 5309546 ffﬂ{ 73 7335 (}Pin)‘s)‘}%zs
A d), *8280( fpaas 11he )7,55575( 065
(4H 8174 ), [§.06%2% 8% I BHo 31 L 3359(15&' q§)

9.528

)
(IH, s), 1T. 95 Sb&agsz()si -85-
1.20 (61-1 '5'355340 230-1 5 004

49 '3 784P2M0 o
3?307 S)?,?Gd)}s,(,mé)w cu?s 10 fog Gﬁ)dlgf
; 4 1 “
s Wbz R Efq w’sﬁg%g"‘%*@
L H .
1. 98)(3H, s), 4375 aﬁ ld%"(zH

RO /. N1

8
My —4—po—(Zmr )-'; 317157,0369 -
i, )| sseso fa@ ﬁ&gﬁz oﬁgw Qqs;;(;g& wgh Y45 | o

T

), %823 8712 brs), |10g/4
314 /1 WDU»G br92 H_d)y 414 (2 H d),
3 (L H sy | B MSO- d6); 199 (3H, s), 229 (2H, m), 3.89 (4H, m),
153 458.53’ 5.31 (1H, s), 5.51 (1H, br s), 7.62 (5H, m), 7.93 (4H, m), | 8.965
9.21 (1H, 5), 10.54 (1H, 5), 11.91 (1H, s)
(DMSO-d6): 1.99 (3H, s), 2.33 (2H, m), 3.89 (4H, m),
153 492 57 P-39 (1H, s), 5.60 (1H, br s), 7.58 (3H, m), 7.69 (1H, d),

7.91 (3H, m), 8.00 (1H, d), 9.24 (1H, s), 10.56 (1H, s), |°°%
11.77 (1H, s)
(DMSO-d6): 1.99 (3H, s), 2.33 (2H, m), 3.90 (4H, m),

1-54 492.52 [5.39 (1H, s), 5.60 (1H, brs), 7.56 (2H, d), 7.65 (2H, d), |9.540

7.92 (2H, d), 7.99 (2H, d), 9.38 (1H, 5), 10.54 (114, 5)
(DMSO-d6): 2.03 (3H, s), 2.34 (2H, m), 3.89 (4H, m),
155 544.59 [5.37 (1H, s), 5.56 (1H, br s), 7.57 (3H, m), 7.82 (2K, 5), | 9.636
7.99 (2H, m), 9.42 (1H, 5), 10.90 (1H, s), 11.90 (1. 5)
(DMS0-6) 2.05 (3H, 5), 2.33 (2H, m), 3.96 (411, m).
1-56 | 526.61; [5.48 (1H, 5), 5.60 (1H, brs), 7.58 (21, d), 7.62-7.92 (6H, | 9.16
im), 9.54 (1H, brs), 10.84 (1H, brs),
(DMS0-d6) 2.00 (3H, 5), 2.30 (2H, m), 3.31-3.91 (61,
m), 5.37 (1H, 5), 5.56 (1H, brs), 7.28-7.38 (2H. m), 7.40-
1-57 20638 5 55 (4H, m), 7.71 (2H, d), 9.20 (1H, brs), 1041 (GH, | 9-20
brs), 11.66 (1H, s).
(DMSO-d6) 1.90 (3H, 5), 2.30 (2H, m), 3.68 (31, 5),
[-58 506.54 [3.95 (4H, m), 5.37 (1H, 5), 5.55 (1H, brs), 7.28.7.58 (6HL | 9.41
m), 7.75 (2H, d), 9.45 (1H, brs), 10.50 (1H, 5).
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5.68 (1 H, br s), 7.49 (2 H d), 7.72 (2 H d), 9.54

(1 H,(br . 162 )s), 10.09 (1 H, s). (DVMsO-d6) 1.11 (9H,
warpo7hs&e1 (3H, s), 2.06 (3H, s), 1-95 482.46 PAO/US2lH6/043096
q), 3.71-3.90 (5H, m, 5.45 (1 H, s), 5.62 (1 H rs),
7.51 (2H, d), 7.78 (2H, d), 9.89 (1H, brs), 10.20 9.03
(1 H s). (DvsOd6) 1.11 (3H, t), 1.25 (9H, s), 1.60

(3H, s), 2.03 1-96 496.51 (3H, s), 2.38 (2H, 0q),

o [ L1

; 7}—16 1 R4Z (1H,S), U4L 565 T
Cognb%%z?a'ﬂsl(((gk-?Né\?R 7.74 (21-1, 9.68 91H, brs), Rt

e RN R
(2¥q) | 3 3901'79 )795327 ((ljﬂ.llrg)

q)
(IlH’ Sz > ?5 ( Clllﬁ% ) )1n 242 {1@114 q\4 2@_(2@@ 3
(o] :I‘I u :J 1t7 4 -

gllz b[)} q) (‘%O%éﬁ zg'/gjéfiﬁ;ﬁwg%; B4BA.(IAPH,m),| 8.99

N—3—F5 (24 8 2, 2 A’f@HhTS);QO(@ P &). 705”&1?“01

H”s) 5. 62 (1) M\%)ré) 202 BH. 20, 2.83 (2H. 8Y, 3.90 (201, (2]

d)61 9.16 (1 H, %IHE 0B (LELHr shitsdl (1HL. 065 48U2H, d), | o)

rs). (DVBO d6) . w7 7&)(3H1nn)o9@3lelﬂt 3), 1068 1K1Y, |~

sep),|1.99 ('4111 8rdH.sp. 34 (2H q), 3.61 (2h, d),

3.81 (2H, d), )AYISTEEN0E- B GH, ()35 @H, i), 4.08(2H, m),

116, 5. 630 63H: MOIE), 9, 5. SRTUFRIE S5 .63 (109, br ), TSA@H, |

d), 9.17 (1 H, nbe 387 (2H, 5 1025HI1Hs)), 1m1786(5}1(ls)411r9@)(1ﬂ .

(DVEO 6) 0.908D.83 (6 H,_m), 1.12-1.08 (4 H,

1.54-1]46 (2 H(DMSOQdéDZ B3I, 9) 2.33-857 (QHHm)qz 62 3I—I

3.654(1] 1y %9 48R 340 (4 1y1),09.42 8L B¥s) 3.38 (118, br?s%,

t), 5.40 % B (5H, nb, 8.58(2 5 d$,3085 (2H, BY, 80 1(1
H_d),[7.72 (284 @H, A),03%1(d Ih‘!,s)blo%(li-
s). (DVBO d6) [(DNasS®-&: G8H, 3m 229‘?21‘«1 «§9 % Hm)é)

5

H1-117 H3. 1M (3HL 5)/ 3:88. 1 1L
= R B N ol (@g el 9.232
{TH vbr
/ma*wr =5

5.37 ([LH, brs)[l071440( $Hh1 9% (18,
%)
s), 65 (1 hb__g r(g ),
5, a) St s 08 5,316
gsH t), 1. 20 S)’ A E?S)g%g 32 ((%d)’

(mins)

8.837;

8.274

/. 47( Hd), /(UMSO%
S) Q

q), sS.po (4h, Tstgﬂ”) 2.06 (3H,s), 3 \59364(:2Hm) 4.09-
166 564.70 4 17 92H »m), 4.58-4.64 (1H,m), 5.39 (1H,s), 5.55-5.68

"7 [(IH,vbrs), 7.45-7.62 (6H,m), 7.82-7.86 (2H,m), 9.26
(1H,brs), 10.74 (1H,brs), 11.68 (1H,brs)
DMSO 1.09 (3H,1), 1.14 (9H,s), 1.98 (3H.s), 2.34
167 482.60 I(@H.q), 3.51-3.62 (2H,m), 4.02-4.12 (2H,m), 5.34

"~ |((1H,brs), 5.55 (1H,vbrs), 7.47 (2H,d), 7.71 (2H,d), 9.22
(1H,brs). 10.09 (1H,s), 11.67 (1H,brs)
(CD30D): 1.20-1.25 (3H, 1), 2.15-2.20 (3H, s), 2.40-
2.50 (2H, qd), 3.05-3.15 (4H, m), 3.80-3.90 (4H, br s),
I-68 495.00 4.00-4.05 (1H, m), 4.20-4.25 (2H, m), 4.30-4.38 (2H, m),| 7.656
5.45 (1H, 5), 5.75 (1H, s), 7.60-7.64 (2H, d), 7.66-7.70
(2H, d).
(400 MHz, DMSO) 1.17 (9H, s), 2.23-2.36 (2H, m),
169 534.00 P-80-3.93 (4H, m), 5.66 (1H, s), 6.00 (1H, brs), 7.40-

" {7.65 (6H, m), 7.75-7.85 (2H, m), 9.22 (1H, brs), 10.67
(1H, s), 11.89 (1H, brs).
(CD30D): 1.20-1.25 (3H, t), 2.15-2.20 (3H, s), 2.45-
2.65 (4H, m), 4.05-4.10 (2H, m), 4.15-4.30 (4H, br s),
4.35-4.45 (3H, m), 5.45 (1H, s), 5.60 (1H, s), 7.60-7.70
(4H, m)

9.71

9.11

9.69

1-70 465.00 7.975
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52 (2H,

d),

7.71 (2H, d),

9.33 (1H, s), 10.04 (1H, s)

- 134 WO 2007/056221 PCT/ US2006/ 043096 Conpound +1

woOabw)josd2t NMR Rt No (mi nx)

0.40 (2H, d),
1.81 (1H, m),

s),

9.37(1H, s,

5.61 (1H, br s),
10. 39 (1 H s) (DVBO-d6) 0.30 -

0.81 (4H, d),
2.01 (3H, s),

1-103 478.78 1.19 (1H,
3.66 (4H, q), 5.40 (1H,
7.71 (2H, d), 8' 229
0. 35 (2H,

7.48 (2H, d),

(DVSO- d6) 0. 34 ( 2HpC@)US2006/043096

Conitpoithd

g -+ (Qbébl
IN&S (61-1, |

I—56—

183- 200

Rt
(mins)

(3H, s)
8. 938

24 d),
(IH(D?\/BOdG)
{105 504

S).

3
[ERN

,Z./b
(I H sh

49089 (3

4

] (151\4% 9

r>,
FF‘”

7.165

.OU

'Zi’sg)

«
\

8.642

321

) I:4(3§-.4Z4

8_0

9.513

(2H, M

. 54487.580
- 12.05 (3

10.081

1198

’458’3£§

16) 2.1

8.33

8H, s)

- .L08 354.

6. 65

s’ae@g
5 (1

Hay 7
10. 15 él
4904

24 (2H,

7.58

8.487

521.00

7.754

1-79

449.40

7.93

1-80

495.54

8.27

1-81

482.00

8.386

1-82

522.00

, 1.16 - I.2I (1 H .
1.90 (2H, 1- 104 506. oo )
5-
i@@
Uz? élgz@zashz%%c ) 570
Hzﬁ) 101
(AHg )’)l—l d) -106 479 78 0.81 (2H
1 #9¢3H, my, 2.3} (2H. B,
&1(1@;1; 8 7(1!;1 @91%4@%;) (DMVBO-d6) 0. 44
(IVI§9-d6)0; B28((3H, swP,33 (GHS ?); 3.92 88H( A}
SHp), £8D61H, 9, 995 (B4, n), 3.76 -
2HDMPO-#6)88.22- 338 (R 2H), 3190-35638H( Ay F
7141-7.6Y (6H16h),3073.0,. 90Oy 9.23.96 LJS;LI 19)71
(BHL )s11.GMB)H, BsB-2. 4 (211, m aalKk
afk)7003-. Bl (3K, 2HCHD), 143 gl cﬁ {
H)bLS,2. N@zgﬁ QM&} 48} ( 3(7 Q_g
41892715 .4 'TQH RS é
Nmr)s) %7(iH s) 58 6”;1’( @
; ’ 5.0
@)(3 iy %1((%&"% §6%33(5536
@11 d1) §
1.25 (3H, 1), 1.70-1.75 (1H, ), 2.45-2.50 (2H, qd), 2.95-
3.05 (4H, m), 3.80-3.95 (5H, m), 4.10-4.2 (2H, m), 4.30-
(DMSO0-d6) 1.05 (3H, 1), 1.65 (3H, s), 2.03 (3H, s), 2.37
(2H, q), 3.88 (2H, d), 4.18 (2H, d), 5.37 (1H, s), 5.60
10.11 (1H, brs).
(DMSO-d6) 1.11 (3H, t), 1.35 (9H, s), 1.80 (3H, s), 2.00
(1H, brs), 5.67 (1H, brs), 7.45 (2H, d), 7.73 (2H, d), 9.00
(2H, brs), 9.40 (1H, brs), 10.10 (1H, brs),
PH, q), 3.57 (2H, d), 3.98 (2H, d), 5.36 (1H, brs), 5.61
(1H, brs), 7.49 (2H, d), 7.71 (2H, d), 9.38 (1H ,s), 10.10
(DMSO-d6) 2.25-2.38 (2H, m), 3.17 (3H, s), 3.86-3.96
(4H, m), 5.55-5.80 (2H, m), 7.40-7.66 (64, m), 7.82 (2H,

T'l 11 5 “i”
af%?ug
)
)brébrést%%*r s 532 (1FHs).d)56
QLMS -66) flsmsﬂnp
55 mHs 3), 6.85 TBH( @K{7.18
(H2 ), 5156 $4H,15) 86,63 K2H,1d)1. 0.1 9520, AY) 7)25
A28s4.39 12U 7, 5165.J2HH, M), 5557586 (IH,44),
GSMR (D¥BA)-d6) 0.3LKS (218, B0 ¢abk)! 083619 QH m
WH, th, 82) 5 7 (ih joﬁfs jar
b;tbidibb Q)zo B25%
), 7.50-7.55
(CD30D): 0.65-0.70 ( 21, m), 0.95-1.00 ( 2H, m), 1.20-
4.35 (2H, m), 5.45-5.55 (2H, m), 7.60-7.70 (4H, d*d).
(1H, brs), 7.50 (2H, d), 7.71 (2H, d), 9.50 (1H, brs),
(3H, s), 2.35 (2H, q), 3.88 (2H, d), 4.08 (2H, d), 5.36
(DMSO-d6) 0.90 (SH, s), 1,10 (3H, 1), 1.99 (31, s), 2.33
(1H, s)
d), 9.33 (1H, s), 10.75 (1H, s), 12.11 (1H, brs).

8.67
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1- 110 496.90 (3H,s),
(4H m,
wél20d7108§2217. 42 (1 H, d),
(111, d),
(DVSO-d6) 0. 32 -
0.80-0.86(4H, m,
534.00 ),

1-111

5.42
9.27

8.

3.66-3. 75
5.8 (1

2.10-2.15 (IH m,
H brs), 5.67 (1 H s),
7.52 7.58 (111, m,
(1H,s), 10.65 (1H,s), 11.9 (I H, brs)

0.36 (2H m, 0.54 - 0.57 (2H, m,

0.88 - 0.91 (3H, t), 1.15- 1.24(1H,
1.40 (2H, m, 1.46 - 1 53 (2H,

52 (I

1.32 -

7. 7BCT/US2006/043096

Cofpouhd
(Rid,

£,

+1 (db$
3.51

4

HENR7 (I H ny, 1799 (3H, 347
2H, d), 364(2H d), 537(1H s)

Rt
(mins)

5. 59 (
10, 37(

1

3

NS

3 1§6%§Q

[H, brs)
1H, s

3. 85-3

-
I"IU)

(D(MSO &66"& 7 é%;u%z Eé\:_%v r92 A

,J
Y

9.69

n 01_1@

O T YT M

-~

::NQ_J?QM(H
ol ]
2 (,,C

W

-113 514.

11.7 ( 1’
SRy

3 68

a]

@% 15)s ,
s v e
g{% ’( %gg 7166 (2H brs),

S 8( n7(1
e
%%018 j

-(Al—lnri RA'%(IH%\

8.93

(6]
00 -
N7

O © O~ — -
(3]

PH, d)

.40(111
__7.70-

$1 g 209§( IsIHs)mH%Q (sst
5.65 (1H, brs),
(W§01%6) Zﬁer (QF1,28). 0% ggo OA9Y2H1m),71.10
1§daa 111)31@9 bey), 234G7H( 8,
?26% <2 d),B.68 Hy 38, @@6 mlgssms 60 ((HHs), 7
B, D) 7.78 (3H, dx19.21s§1 H, Sre)1 80.0§ (B8, 5), BO67
¢lHebepH_ d) . (DVSO- d6) 1.41 (3H, s),

7.63;

o o O w -
ToBBGE

N QU1 N 01 NN P

—~

BH, s),
]LH, s),
1H30250
H, s, ©Me
al k _an

ADMS04H) d)12 BHINO52.656388), 2.4 (AL, 49)3-
B, 25@ 20 545 (19,068, 5.7 T HroBEMSFIAES. ) .
7317734 (B1,nw)) 7.4237.67 (ZH nh), 3)52{DRB@HIE)),
V,7321.25 (2138, 0231, (1H,bra), kP.15 (BHEY, £1.90
(M), 5.41 (H, s, ar), 5.65 (H 1-116

8.39

~N D W~/ D U1 ~——

rs, ar)
90-7.91

Me), 2
and Me)

H584.50N

(DMSS-d6yH2.om(3HEY s)), 2.259034 (8P thp I3L9(ﬁ@41—1
19539 (142, 555 @H) vb9, 1.65(Ha, §d) W21
b)), ang (A4, @5, 12% (13, NH47-0 BYREIR) 1599
(28:®, 359 (2H, aym. @% 0.3, ﬁ’ﬁ&ﬁ{ %9)7(1%1

9.63

488. 24
d, ar)
(28l ,
11. 65

rs, ar)
7. 89-

H, 589.52
H s,

’\9314 ), .205¢2

(118,41 (H s, ar)
,(DRMSB=d6) F0 X Intm ()3H ﬁJ‘ i’l
7(
'ﬂ?d) 3@5?(T 5%3( 48

92111%9 3?7921{}1(\I
. d), 7.72 (2H, d), 9.48 (1H, s) 10 13 (1H, s) 10 50
(lH brs).

7.81

1-89

493.50

(DMSO-d6) 1.08 (3H, 1), 1.63 (3H, s), 1.80-2.13 (7H,
m), 2.37 (2H, q), 3.21 (2H, m), 3.58 (2H, m), 3.90 (2H,
d), 4.15 (2H, d), 5.32 (1H, s), 5.61 (1H, brs), 7.48 (2H,
d)),775 (2H, d), 9.45 (1H, s), 10.12 (1H, s), 10.57 (1H,
S

8.14

1-90

496.00

(DMSO0-d6) 0.89 (9H, s), 1,10 (3H, 1), 1.99 (3H, s), 2.34
(2H, q), 3.37 (3H, 5), 3.82 (2H, d), 4.00 (2H, d), 5.35
(1H, s), 5.67 (1H, brs), 7.49 (2H, d), 7.71 (2H, d), 9.43
(1H, s), 10.11 (1H, s)

9.282

1-91

542.00

(DMSO0-d6) 2.22-2.36 (2H, m), 3.81-3.95 (4H, m), 4.31
(2H, d), 5.2 (1H, brs), 5.50-5.90 (2H, m), 7.48-7.65 (4H,

m), 7.72-7.85 (3H, m), 9.25 (1H, brs), 10.80 (1H, s),
11.95 (1H, brs).

8.74

1-92

480.00

(DMSO-d6) 1.08 (3H, m), 1.20 (6H, s), 1.98 (31, s),
2.34 (2H, q), 3.78 (2H, d), 4.14 - 4.15 (4H, m), 5.35 (1H,
s), 5.61 (1M, brs), 7.47 (2H, d), 7.70 (2H, d), 9.24 (1H, s),

8.307

10.07 (1H, s), 11.43 (1H, s)
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(DMSO-d6) 0.34 (2H, m,
1-118 492.27 1.14 (1 H m,
werp0735&831( 3H, s),
5.71 (1 H, br s),

0.81 (4H, d),
1. 99 (3H,

0.55 (2H, m,
1.81 (1H, m),
9.106 3.79 (4H m,

7.49 (2H, d), 7.71 (2H, d), 9.34

5. 37 ( PEIT/US2006/043096

(IH s), 10.39 (1H, s) (DVBO-d6) 0.46-0.48 (2H M),
0.57-0.60 (2H, n), 0.81 (4H d), 1.55-1.60 (1H m,
1.77-1.82 (1H m, 1.99 (3H 1-119' 563.00 rs), 2. 25
Cobégouhd 8)F1 BbHAH RMRS) . 3. 79 (2H W3- 86 (2H Rt
ONB5 5. 37 (( 131)4 brs), 6.52 (1 H s), 7.47 (2H, d) (mins)
7.69 (2H d), ﬁl ﬁ.}jf )j
(L1 Bro). (BEe 4 ) ?é ?(m
(293 m|, Zlky6 , %‘ % ! Hm)b 8.540
gl_g)(HtL g?b(H; A% k _%g, &.Oa}f(@l Doy 7 £ 7 r;7
(2H, d| ar). 7 %?Ozﬁéﬁ 5%28%5@125%%1){
(124 d] 4p%419 9% 9—’ N"? T i 8162
11.65 (H brs, ;36? Y- 8).77- (o Hred): )5 ( r
2262430 (3H- X 15”417}11@1)73 5010@1%18) &2&(3(}%
2.50-2/60 (3H, -4
9)95 7. 40485&.45 Qé% D360 24% >4 (16, 883.62 (IH 9.03
9.10-9]/15 (1H, b§ (%154)9756 (@ItIHd) 989 (IBVBE)A8).20. 64
(3H_sl 2 05 s)q\ 3.87 (2H, d). 1-122 565.00 .20
(2H, d), 5.46 (Wﬁo-%é)l 7l 641,(tR11-25 (9,,5), 7. GB(AHL sh,2.03
d)og 7. 172456 §$ gzl}fllg S)n? 3812188‘:1% 3H2- -HP7 (B36),(3.40 (14,,.9), 942
10.78 (I H, s), PHE8L, bis), 7231 (ZHHJ), 3)74((DNSEY, #9638 D brs), | ~-
0.82 (HH, rn). 10.1801H,$).90 (2H, rn), 1-123 478.00 .06
(3H, s), 2.08 [(B¥1S©}d6)3.1716 BRHY), 1.3,1.8(A8,n{)2H5-03,
3.89 (PH, d), K6133n) 2.08(3H)s), B1BL. I3 1H,mhr 532 (27H€17368
(2H, d), 494.60 @M, 3.82(20,d),d)5 (191,20 5(65 (1i11,9) 5.720. 3 7 | 8.9
(1 H k), 11.681Hbrs), 7.62 QH,d) 1888 (MMDd0077 @15{382%10 12
PCT/ USR006/ 04300146,5), Garpatnersy 1 (obs) 1H NMR Rt
(rains) (DVBOH@MSO-d €.891(3H, t)ai m (314 .65 @Hkb’rﬁb
m alK), 2.83 q&g(z.sl,,&z()?lﬁé {9H, % (QH d),
aldg) , b.554.60 (5.38%1 1285015 B9, 552 11(1 br ?47 7.87
7.16 (H t, ar)7707(2311d7931%((1ﬁ bFa) 2.0 5;/ d
t, ar)| 7.55-7pRY. (2H,d, ar), 7.70-7.727
7.84-7186 (ZH [ (®M85)d6)D.87 (411, 1. 10"2'3H°‘{)“1$’r (I’H\se’p)
NH) 1.99 (3H, brs), 2.34 (2H, q), 3.61 (2h, d), 3.81 (2H, d),
1-99 468.00 [5.37 (1H, brs), 5.47 (1H, brs), 5.63 (1H, vbrs), 7.47 (2H, | 8.35
d), 7.70 (2H, d), 9.17 (1H, brs), 10.05 (1H, s), 11.65 (1H,
brs).
(DMSO0-d6) 0.90-0.83 (6 H, m), 1.12-1.08 (4 H, m),
1.54-1.46 (2 H, m), 2.02 (3 H, s), 2.35 (2 H, q), 3.14 (1
1-100 482.49 [H, brm), 3.68 (2 H, t), 3.88 (2 H, 1), 5.40 (1 H, s), 5.61 (1| 8.830
[H, brs), 7.50 (2 H, d), 7.72 (2 H, d), 9.63 (1 H, br ),
10.14 (1 H, s).
(DMSO-d6) 1.05-1.30 (8H, m), 1.45 (1H, brt), 1.61-1.71
(3H, m), 1.75-1.82 (2H, m), 1.99 (3H, brs), 2.34 (2H, q),
I-101 508.00 [3.59 (2H, d), 3.83 (2H, d), 5.37 (1H, brs), 5.44 (1H, s), | 9.34
5.65 (1H, vbrs), 7.47 (2H, d), 7.69 (2H, d), 9.16 (1H,
brs), 10.05 (1H, s), 11.65 (1H, brs).
(DMSO0-d6) 0.32 (2H, d), 0.41 (2H, d), 0.53 (2H, d),
0.82 (2H, d), 1.08 (3H, ), 1.20 (1H, m), 1.70 (1H, m),
1021 49284 |y 34 2H) q), 3.65 (4HL. o, 5.34 (1H, ), 5.68 (1H, brs), | 3402
7.52 (2H, d), 7.71 (2H, d), 9.33 (1H, s), 10.04 (1H, s)
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(DVBO-d6) 0.31 (2H, d),
-125 480.31 2.11 (3H, s),
3.68 (4H, m,

W@ .26az/06d201 s)
7.50 (21-1,
11.93 (1 H, br s) (DVsO-d6) 2.07 (3H,s),

br s),
s),

0.40 (2H, d),
2.96 (3H, d),
5.66 (1H, br s),
8.305 7.66 (2H, d),

1.16 (4H, m,
3.35 (1H, s),

9.35 (1 H,
3. 25

s),

BCBASLaBI043096

(3Hs), 3.7-3.73 (2H, m), 1-126 556.30 .1-4.14 (2H M,
4.3-4.34 (1H ), 5.5 (1H brs), 5.7 (1H vbrs), 7.62
Cofrdidutld M+1 §8bsJ IIPNMATE TV, 928 (TR DT s)7—8-96— 1081,
HNe), 11.7 (IHjbrs) (MeOD): 125130(3H ). .
2.05- 2 10 (3F [ GInSe- vy — (mins)
2.65-2]80 (2H, lni)g(l 3 1& : a%éf @98
5103 4H| Ay3.78. & H d 8.229
7.50- 7|55 (211 ) 5 ),
6 40=0145 (2H (H 2 9 B 128
480. 00/ 0. 85 (2 1@4?1, §5 % T LH,
o1 Bosgo g FASLA 1}, 3 G 1@38@9@@131
tag" ), 26 Hs} gﬁ zngz mgg),-;s E5(4FRdd), §)35 | 8.938
7.65-7| 70 (2H, [ o8y 747 FOF( 7. 1) (2P dp . (BHH
§)—2.D5 (3H, @10@65(3;&@.,411&\5(1@,9)5 (2H_qg). 4.08
(2H, d), 5.47 g NSO6) &3862H. d120.4862H06); (015 H{2Fhms)) |
2165 (PHsosly; -390 1rr9|,1di?(11=lamz L70 (148, 10, 180 (L m), | ¢ o,
7.826 | 79 - 7.B4H5((3H, amp,437(18% s}, 165 ), 19537471 @H,s), |
10.78 {1 H 3\76?](2811d1968(1bf§) 10CNB0H6) 2. 00 (3H,
s), 3.p6 (2H, [PMBOLSE)(MBD (2, d)1048A2EH0A), DIUDB(2BE df,ITH,
£106 5- 80?_?9117% BB14PH, @),5 1Y @H, nd) 1.74.(T8, (D} B.68)4HmP89
9. 45 ( 3.80.(8H, §)15M4 (81, HDEBD [d6) b@s)?@?S(QH35) 0-321
(2H, mh. 0.37 [8.00.(38, 4pB29)H, si. 15 - 1.22 (1 H,
1..59 (14, brs)XDMsGai6) 44 qD.47528 m)16 331 (76D (71‘14) n&)l
|(—|, s),| 5.58 (10}8@%89@%1};@%%1153 algs% VH,/m E17'9 ﬁggl
m , m) 3H0 m)o2 33, )m 3
Is?‘,H 11? 5%270(% (2H,50), GEWBC?; 9B 212, A (A% 4(1H rs), 9-198
4.0-4.13 (4H, ny.a74.732 ok 1@27%0 @4( h2 349 61
(IH bris), 6.5 |(dbbbngki (T 31)(121%@{1}17@67 /. §i
7.8-7.95 (4H, nxpmg)@.’ag) 1 531, » 1 39-
1H0¥ S)|, fsh.ds (4okuhr &) a : 79| 781
0.39 -| 0.44 (2HHW ar) b5 3 H |
s), 209 (ZH; i - : oM
t), 5.142 (1 H?%’ﬁm T s 3100 ), 1,827
181263 749%59({1 % g%)éy § fsgs 8.6
(IH 8. 2 'H5 ?%J?ﬁlﬂe yssﬁ 11-8.17 (1H.m),
9.27 (1H,5), 10.15 (1H,s), 11.9 (1H,brs)
(DMSO-d6) 0.33-0.36 (2H,m), 0.42-0.48 (2H,m), 0.82-
?35;16 (4H,m), 1.21-1.24 (2H,m), 1.85-1.89 (1H,m), 2.08
_ 5), 2.10-2.15 (1H,m), 3.66-3.75 (4H,m), 5.42
FHO ) 49690 4 ), 5.67 (1H, s), 5.8 (1H.brs), 7.42 (1L 4,752 | 8°2
7.58 (1H,m), 7.75 (1H,d), 9.27 (1H,s), 10.65 (1H,s), 11.9
(1H,brs)
(DMSO0-d6) 0.32 - 0.36 (2H, m), 0.54 - 0.57 (2H, m),
o;;o %86(41—1 m), 0.88 - 0.91 (3H, 1), 1.15 - 1.24 (1H,
L m), 1.32 - 1.40 (2H, m), 1.46 - 1.53 (2H, m), 1.80 - 1.84
HL | 53400 101 m), 1.99 (3H, &), 3,47 (2H, D). 3.51 GHL ), 3.64  |10-237
(2H, d), 5.37 (1H, s), 5.59 (1H, brs), 7.47 (2H, d), 7.69
(2H, d), 9.21 (1H, s), 10.37 (1H, 5), 11.66 (1H, s)
(DMSO0-d6) 1.12 (3Hs), 2.02-2.15 (5H,m), 2.3-2.4
L11o 458.70 [ZHom). 2.8-2.9 (1H,m), 3.85-3.92 (4H,m), 542 (1H,3), | ¢ 4,

5.65 (1H,brs), 7.55 (2H,d), 7.75 (2H,d), 9.2 (1H, brs),
10.7 (1H,s), 11.7 (1H,brs)
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(DMBO-d6) 2.08 (3 H, s),
H 1-134 510.16 ),

W 202/06@2H, d),

br s),

10.59 (1 H, s),

2.36-2.29 (2 I, m), 3.93 (4
5.61 (1 H s), 5.81 (1 H br s),

7.88-7.65 8.476 (6 H m,
11.73 (1 H, br 137 WO

2007/ 056221 PCT/ US2006/ 043096 Conpound +1 (obs) 1 H

NVR Rt No (mns)

(MeQD): 0.40-0.45 (2H, m,, 0. 60-0.65

9. 18CTt/aSk06/043096

(2H, m), 1.3-1.4 1-135 522.00 (1H, m), 2.05 (2H, s),
Canhmd. [MG-1((3bk) A NMRB5- 3. 40 (4H, 972357 ) 5-40-5-56 R
(R, m|, 7.50-7.55 (2H, d), 7.65-7.70 (2H, d). (taine)
(VeCD) | 0~ 30- U/ g8MseiiaeT o 3 003 Cre et s 09T o 9801
1.05 (3H_ 1) ke ,jT(ll- ?{'s : %’f 1(%)} '7?5
1188 111864380 G5 400 P s 2 98475 | 518
3.65-3,80 (4H, Bl 129t g ad o> GELAIY: gro8 pH.d), 7.7
65-3180 (4H iy Io 94 didsty o /00T 7 Wi L
S fouaotg (PR e (e S
e’ 3043898 i (3% ,775-75 (TG a5 L, . 399119
(ZH, d — 544 1 R/'I U’( 52 V)J l_.“’-7ﬁr(2H§d)-R 505 __7.58
2t ol 259 % 5 -e?, 1A1d8H 5)112.05) (3T sp 6. (2@H. @),
141 (1 210-09) B4 QAL 53, 300 O, 5).5/.53(3H, d), 768 - 7.89 (6H, | 8.761
(DVEO-di6) 200200 H, 5), 19. 774, @) 11 6741H 8H, s),
1-138 £15.33 3| GBVISQHI6YA.0 (340 MOH2.28)2. 35 @H (hFalkS) |
5.58 (111, br B)85-3.9816H, m, gl ar@Hylel)5, 4 17(F8 S, 4DH5.65YH,
7186 (pHA8%24 fors ary FHS8 (4H, n0 aP87@5H. 56 [SH Om7dr)(A60-7.91] 9.24
s), 10{54 (1H, (@Y, ¢.oNBG. UBHH, S, BBD( 800 <H, s, NEBakdtH .65
m, 3 88 (4H, . SINHRBO 527.36 1.02 (4H, m, 4.45 (2H,
d), 5.40 (1H BDMEO7I6Y 1199 (IH, ssMe)B2.254.3 1/( B8 h,20),
d), 7.63 (2H, [)85-7.9026H2id, altt)andMER S(QAHH, @) ar),95.§§)éH,
HH s), 4889221bgsl k), 3)08-7L00 BH, dar)s ¥. S0ONBO(HE) d, 2009 89- | 9.126
(3H, s), 2.33 (43, (2, 4, 4)0N9GA48 (T, dlad46 154, SN2
(4H, ), 4.47 (1087 @) 5, SH38nd 1H65YH, sONAY. (1H br s,
8.167 |58 (2H, |(@MSO-&8 O.ZH,(ZH)m),70.§§’(il‘}',"fn§qy.81 B J),
E' d) , .9 gg (14, (15, m),li).s@%u(l,lifi, , BY9 (49 933 &S
O- 1617478553 (BHAH, kn), 33741k, §15 G2 My )l (? ,ﬁ) 9.106
1-141 A80.00 (12Hi1 @H, d%.90% (13Els) Bioso (191,853, 71 TTH
m, 3.P3 (1H T[(bmSows) 094 dSH 1Y 057 8?5 ~im), 0.81
brs), B.60 (1 By $)s5- 6P H, 243, 1 gg ,T?’{@(
L1724 (L1H56306) prs}b. §gé}?f, , Pighor &) dy 781% }?é}, 9.15
(2H ), 1.40-1339%1(25s) (%%%%%57{4 14 ’,7%2’(2H,d),
2.20-2, 30 (2H loBl(1 5, B 3ER (s, D167 (1H. brs),
(DMSO-d6) 2.04 (3H, s, CH3), 2.28-2.32 (2H, m .alk),
31. 11 )7 (3H, s, CH3), 3.87-3.91 (4H, , alk), 4.08 (H, m,
: alk), 5.4 (H, brs, ar), 5.6 (H, brs, ar), 7.19-7.49 (H, t,
1201 S0821 oy, 755-7.57 (3H. d, an), 7.70.7.80 (4H, m. ar), 7.84- 2214
7.86 (2H, d, ar), 9.2 (H, s, NH), 10.75 (H, s, NH) and
11.65 (H, brs, NH)
2(12(1;/1(82?1@6) 1.9-5-2.00 (3, s), 2.20-2.30 (3H, m), 2.30-
) . , m), 2.50-2.60 (3H, m), 5.35-5.40(1H, s), 5.50-
FIRL | ATBO0 IS (11, br ), 7.40.7.45 (21, &, 7.60.7.65 (21, a, |3883
9.10-9.15 (1H, s), 10.25-10.30 (1H, s).
;gxgg-dcg) 1.64 (3H, 5), 2.05 (3H, 5), 3.87 (2. d),
1% 00 (20 QH, d), 5.46 (1H, s), 7.56 (2H, d), 7.68 (1H, d), 7.72
36500 | 7 85 (4H, m), 7.88 (11, d), 9.36 (1h, ), 10.78 (1L s), |°086
11.72 (1H, s)
zagga(igdc)s) 0.80 - 0.82 (4, m), 1.80 - 1.90 (2H, m),
] . . 5), 2.08 (2H, 1), 3.76 (2H, 1), 3.80 (2H, d), 3.89
123 47800 o ), 538 (1H. 9), $.61 (LKL brs), 7.4 (21, d),)7.69 8.441
(2H, d), 9.20 (1H, 5), 10.37 (1H, s), 11.66 (1H, brs)
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1-142 490.00 5.25-5.30 (1H, s),
7.40-7.50 (2H, d),
WO 2b7/08§2219. 95-10. 00 (1H, s),

(MeQOD) :

1-143° 548.00 1.35 (6H,
5.35-5.40 9. 715;
7.60-7.65 (2H, d).;

m,

0. 35-0.

5.50-5.70 (1H, s),

9.058 7.70-7.55 (2H, d), 9.15-9.20

40 (2H,

11.6-11. 7 (1 H, PEY/US2006/043096

Cdaolind
MNo 2. (

T

¢)
f))

Rt
(mins)

(4H,
9.32 (I

(HBO- 46

H “1-14
7.45 (

—i 4 Ll

m,

5. 54
H, brs)

o o9h e

1 H d),

(a)

9.589

s),
IPG:ISUS:
(m ns)
2 QQ_{

Ju; 96
168 (1 H.C
?0@80643

( DVBO-
L 1.1

8.305

OO0

br s),

wi269.
11. 70
1.65 (1

7.58 (2
L355é3b|
1 H,
RH, t)

8.96

2.88 (]
{4371,
(28 d
3.88 (

ZEL a),
Thg2§o*

111, m,

8.985

H, s),

b1%(*,

(4 1-1

7.55 (2

A

9.148

H 9.2
br s),
B199- 2
432. 00
s), 5.

77 d),

10. 71 (
066480,
3.05 (3
50- 7. 94i7

M, 0.55-0.60 (2H, m), 1.25
(2H, m), 7.45-7.50 (2H, d),
(DVBO-d6) 0.43 - 0.47 (2H, m,

3.50 (2H q), 3. 85 - 8 ;2;0 H“
@Mscﬁa?)éégé ”dlK)
T % 5 e

,;d,ﬁ
Hys NN andyl B& (f(ﬁs AVH)
(3%0157 03 %%b@%eﬁ@ghié( H, m),
&) 5.82 g1 Jbrag, 7.50 2H
G;E:H M35 Glfi§51111 93—|(11‘§,)br35 66 (?)H
Ash-4.1¢ (2B M@s -454 (FH,mLG. D61 H,bre) 5.7
L baaoty s p ot oy e bt 819,
A(MEODXH,. 25l 30538l s ) 20852.10 25, ) 2.36-2440
02X121d), 2155-2(SONBB; df)) 2.85439% 2HH, r6), 3.95-6585
(BH6), 1657.30 (215, A9 (1H, br s), 7.29 (1
HMeDD): 0.45043H2Hd i), 6.54%. €212, 18), 0.80-
H1.80)}1.82 (B, 1§ 205-b-15491598 36b-8 ho (8184
5. BBIO(4.561(218) m), 5. §B7(55 (b, g’ig 745- 7770 §H(8)
ég; Ja), §)95 (éﬂ{ (g (Hher, 5,

br

11—1 ) rﬁ)% 7(7(‘1;{??;)92 s%

7.826

(. 50-7

Bl3p0 11
0.60-0

55 (AH

6500131 7
70 ( 2H

ﬁ’MSé

m, 2.0 (3H m, 3.80-3.90 (4H,
R1I- 142450600140 = 13
0 7 I-I
o szgé@% rzg i )
Doh33 (bl PpROR( 1 Nos), 3.68
(PMP-de) 2707 GHes), 8.2593H, 1) 3.798. 0% (JL b,
01,9471 ZGBHAIDS)(lH m, 2.50 (3H, s),
(AHH, mi)S.35-3-4D4BH.5)35.34-535068 H, 3, 7.80-7.55
185 @H, (DMBOOUHIs 2H)0n, 3 Jo-1 A0S H, m),
(DNASOZddY. 1.9D (3H; §31.67 (314 §
LORTHS L
{7')795-)78 % fg%m
6 0 F, )
g &%@?@ PRSI
(1111 165 1H, s)

8.989

1-131

445.00

' (DMSO -d6) 0.30 - 0.35 (2H, m), 0.37 - 0.43 (2H, m),

1.15 - 1.22 (1H, m), 1.59 (3H, brs), 3.66 (4H, q), 5.21
(1H, s), 5.58 (1H, 5), 5.69 (1H, brs), 7.55 - 7.65 (3H, m),
7.96 - 8.00 (3H, m), 8.21 (1H, s), 9.19 (1H, s), 11.58 (1H,
brs)

I-132

540.20

(DMSO-d6) 2.05-2.11 (3H,m), 4.0-4.13 (4H,m), 4.32-
4.37 (2H,m), 5.5 (1H,brs), 6.5 (1H,brs), 7.62 (2H,d),
7.67-7.8 (2H,m), 7.8-7.95 (4H,m), 10.15-10.3 (2H,m),
10.8 (1H,brs), 11.7 (1H,brs)

8.5

1-133

478.00

(DMSO-d6) 0.30 - 0.34 (1H, m), 0.39 - 0.44 (2H, m),
1.15 - 1.21 (1H, m), 2.00 (3H, s), 2.09 (2H, q), 3.66 (4H,
), 3.88 (2H, 1), 5.42 (1H, s), 5.58 (1H, s5) 5.60 (1H, brs),
7.55 (2H, d), 7.78 (2H, d), 9.18 (1H, s), 11.68 (1H, s). 2
hydrogens masked by solvent

8.063

I-134

510.16

(DMSO0-d6) 2.08 (3 H, s), 2.36-2.29 (2 H, m), 3.93 (4 H,
t), 5.61 (1H, s), 5.81 (1 H, brs), 7.12 (2 H, d), 7.88-7.65
(6 H, m), 9.16 (1 H, brs), 10.59 (1 H, s), 11.73 (1 H, br

).

8.476

- 137 -




1-151 490.00 (1H, m,
(3H, s), 3.80-4.00 8.849
woRe07T5317. 35 (2H, d),
0.41-0.45 (2H, m,
(11H, m,
497.00 3.93 (4H, m,
5.50-5.70 9.112

2.01-

( DVBOT ai82006/043096

ol
R (1

Vik1 ((élb'!;)

Rt
(mins)

0.49 (2
2.74
{-B51,
(1H, dd

(3

H m,

H s),
bﬁ%Z)-QOS
1), 8. 00}

9.235;

AO—96A £}
9291
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n,
{53658/

82 (1 H
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1

] o)
0. 59

r~|\ 9. 3
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9.454

(

2H,

m,

(51433
(311,

idy, 7.8

8.505

ol

1H, s),

TR ,%

)rs)

1H, brs)

8.510

v 2

, 8.15
K)

0
0. 60

8.154

BH, s,

b 80: 3,9

71 (2H,

Q@Ms@ d63- 206%31:1::%2 333'(@14 Rri

8.167

.100 2. 50

nd 11. 79

%09@
60 (21-}

9.00

1-142

490.00

9.058

1-143

548.00

9.715;

I-144

506.00

8.727

I-145

473.38

2.05-2.20 (3H, s), 3.00-3.10
(4H, n), 5.50-5.60 (21=1,
7.50-7.55 (2H, d).
0.58-0.63 (2H, .n), 1.39-1.41
2.08 (3H, s), 2.89 (6H, s), 3.79 1-152
4.18 (2H, s), 5.40-5.45 (1H, s),
(1 H s), 7.57-7.64 (2H, d),
IWNMR3Y (I H S), 9787 (tt+-1—);
(DI\/SOd6) 0.35 - o 38 (2H n) 0. 43 -
%4 J(z G2
,?_‘ié% 65 IE%’%%
)ﬁ 2%‘ ”2347 )(2 04?
-'o ngﬁoas I o-
om) L %A 74’6@%@1)3
2 5 %] } m)g)’i 90—
2(3 4(5~’H5 ébH B) é260(26|5|(lH) m)g. 30
85 (3. &5 7 30-290 (Blsb d6) 0. 30 -
" DMS0-¢6)43.0043Hy 5), A1 (2H1 88, 78 (66, 9, 16
3189 (7 an) 4.3942Hp ) )5, 413(166 s}, 4460 GH, bt sp2
7158 (B ),(A68 (3H.), 7.80 €BF( d), BLO6YRH, @),55
?3(1|(1H sbn9 84B(1HY s}, 119,54501 1, 8) 23 (1h, s),
(QNIVEBI®6Y.00.(31, s), B.34q2H2M), 2.0 (61, 90 -
3188Y(9Bl, 519480 (2H3d), 5.40. @8, 61 5-58 (W, bi s§8
B 58-(28, aD (464 (21, mpP 7HB62H)4),(B1 (F),.d),
28.6H, 6)119,7b¢13), 5), 1056 (1Mls)l, dd), 17.88
(DN1S©)d6)91.88 (RHIHE), 333 (4M1, BY, .35 4Hfm),
®223HP6N, USBQA! 8 3096 1 HOSBONA H lbr s),
SHQ2H, 8), 17503 (AHDMB0706) (201, 48-DoFBxf 2,
BOG3H( Hl10m1 @HKY), 18.54 ((itky m al K),
.66 (301 m)
210448 m)!. 481ckdr @f@) ?i rs),
5738 (bES d), 34 8 (2f1 %H
097 (@H} 5), 3038 (1 H, 5)310 ,(lH n ,m N
(OISO 1\“3'25 3I¥I"ﬁ
z(Ii'rﬁ),z 52? %10,’
(ﬁ)@@ 24}%% @ 60% ¥ rs),
d)89 1), 11.68 (14, brs),
(DMSO -d6) 1.28-1.33 (2H m), 1.40-1.45 (21 m),
1.85-1.95 (3H, ), 2.20-2.30 (2H, m), 3.80-3.85 (4H, m),
5.25-5.30 (1H, s), 5.50-5.70 (1H, s), 7.40-7.50 (2H, d),
7.70-7.55 (2H, d), 9.15-9.20 (1H, s), 9.95-10.00 (1H, s),
11.6-11.7 (1H, s),
(MeOD): 0.35-0.40 (2H, m), 0.55-0.60 (2H, m), 1.25-
1.35 (6H, m), 2.0 (3H, m), 3.80-3.90 (4H, m), 5.35-5.40
(2H, m), 7.45-7.50 (2H, d), 7.60-7.65 (2H, d).;
(DMSO-d6) 0.43 - 0.47 (2H, m), 0.61 - 0.64 (2H, m),
1.40 - 1.46 (1H, m), 2.01 (3H, s), 3.50 (2H, q), 3.85 -
3.98 (4H, m), 5.54 (1H, s), 7.11 (2H, d), 7.60 (2H, d),
9.32 (1H, brs), 10.37 (1H, s), 11.74 (1H, brs)
(DMSO0-d6) 1.99 (3 H, s), 2.33-2.27 (2 H, m), 3.88 (4 H,
1), 5.39 (1 H, brs), 5.66 (1 H, brs), 7.45 (1 H, d), 7.56 (2
H, d), 7.90 (2 H, d), 8.20 (1 H, dd), 9.00 (1 H, d), 9.21 (1
H, brs), 10.55 (1 H, 5), 11.68 (1 H, br s).

8.434
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DVBO 1.5-1.65 (2H m,
(4H m,
wa36807386221H, brs) ,
(1H, d),

9.0 (I
1.5-

3. 74-3.

8. 05 8.
H s),

1.65 (3H m,
2.38-2.43 (1 Hm,

9.28 (1H, brs),

2.4-2.45
H m, 5.65 1-159

1.72-1.76 (5Hn)
78 (2H, M, 3.93-39.8 (2
5.7 (1H,brs), 7.6-7.6

(1H,d), 8.3 (1H,s), 8.43 (I1Hd),
11.7 (1H, brs) (DI\/SOd6)
2.

34

1.85-1.95 (IH M,
26272(111n)

3 (1H, rT)’CT/TISQ)06/043096

Compbuad M+ 1661 NM’I@ 378 (2

478, 30

(2H M,

3

512 16(15Hn) 5. 32-

5.5 8.
7.9 (1
b166( 1
2.04 (

[ WS aVWaY

s
H_d),

H, 927 28,
3H, brs)

.

(1

Rt
(mins)

4"(31%' 32’ 6(
r};r?gf Q%E ;

8.794

7 Qﬁéﬁé)

3884

l'\l\le'l dée

) by e\ c\
D D: §38
9 Did 482§4I(I| mm 5 (9%)

o R

9.035

¢ BH__Dbr q\

e Ié
756637. B
10. 78 (1

ilu
(28, % 7,
oiﬁ)sozié H3d), O@r@ dB 1689 (LH,m),
H, am3-88/ (48 m), g5 (SH Shi; 799(1212b¢$)-l
'4295( 1)1 765 @HHd).9.63(2H.59), 9.45(50 96)
Oﬂ%(bH(g)H qn)., 3.88 (4H t), 1-163

9.272

5.41 (1

6) 1. 22

6604 gl AP
s), 10. 8k 791&(E® H(d), A88%)2 H1d), ®22((1 Hy, bri¥®)s)0.71 (1
He 85111160, (121,05 s§.3H, brs),

KDMSBQYd6) 2. GB(3( 1 ), 2:3B2535 (H56)( 267 (B},
8TA4TH, ),13R5 6) H, §), 853((2H], tat)s), PSR H,

2.28 (2H, qgn),

9.277

§20. 00
el

10. 72 (|

. [{OMBLdK)) 2.08-2885 (341,5),12.20-2. 3602 B, 3.00-
3.051BE 5), 336-7.88 34K 2h},.5.4005 451188 5) 55b-
8.702HH, s) 7.20-B35 R18AdY 2190-135 (B,
08D (8, 5)11068-10103411Drs3)11.69-PVBOX

, 9350,
) 5)

7.947

BH, brs)

.46

, 9.21

GHIH)m), 5.0802 QbfdsHbg)S)sJoo%
a1, ()l 5. 5003, 60?2148&3 ‘/3%
(2H,HK). 9. 01 brs),

(MEGID): 0243-0 G0 (1 HZd 0. 605(9"70 2H ay 113631 40
'i) ¥ 6% oo

8.849

(pH d),

rs). (
AH, t),

b. by §dH
1 H s)j

Eﬂ?ﬁ@t@@)d

393
AP

114 s,’)7 1 g
@élioih&(
13391465161

k7%1 I-l ) r(%

3 79-

}; :H—I

9.112

289 (zr
, 5.41

460.00

WRD-d6
?D%T"- 1b3"05)5
(4H, q),szo(m brs), 5.76 (1H, s), 754(111 d) 7.87

(1H, dd), 8.00 (1H, d), 8.27 (1H, d), 8.36 (1H, d), 9.29
(1H, s), 11.69 (1H, s)

):‘536%6% grss ’74%3 (g [31)

8.487

I-154

462.00

1.36 - 1.38 (1H, m), 1.60 (3H, brs), 2.69 (3H, s), 3.80 -
3.94 (4H, m), 5.10 (1H, brs), 5.76 (1H, s), 7.48 (1H, d),
7.82 (1H, dd), 7.95 (1H, d), 8.22 (1H, d), 8.30 (1H, d),
0.33 (1H, s), 11.62 (1H, s)

(DMSO0-d6) 0.42 - 0.46 (2H, m), 0.59 - 0.63 (2H, m),

9.530

1-155

517.00

1.16 - 1.24 (1H, m), 1.70 (3H, brs), 3.66 (4H, q), 4.02
(3H, ), 5.12 (1H, brs), 5.65 (1H, s), 7.55 (1H, dd), 7.87
(1H, d), 8.14 (1H, 5), 9.23 (1h, 5), 11.64 (1H, s),

(DMSO0-d6) 0.30 - 0.33 (2H, m), 0.39 - 0.43 (2H, m),

9.475

1-156

519.00

1.37 - 1.44 (1H, m), 1.68 (3H, brs), 3.81 - 4.00(4H, m),
4.04 3H, s), 5.10 (1H, brs), 5.61 (1H, brs), 7.56 (1H, dd),

(DMSO0-d6) 0.42 - 0.46 (2H, m), 0.60 - 0.62 (2I, m),

7.88 (1H, d), 8.15 (1H, s), 9.35 (1H, 5), 11.65 (1H, s),

9.596
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7.88 (2
s),

H d),

8.57 (1H, s),
8.45 11.69 (1 H, brs).

9.20 (IH, brs), 10.49 (1H,
140 WD 2007/ 056221

wWOeCTI7WS2206/ 043096 Conmpound +1 (obs) 1H NMR RPCR@S2006/043096

(rains) (DVBO-d6) 1.60 (3H, d), 1.97 (3H, brs), 3.55
(2H, q), 1-168 496.00 3.91-4.03 (4H, m), 5.35 (1 H,
brs), 5.60 (1 H vbrs), 7.54 (2H, d), 7.68 (2H d),
9.32 (114, brs), 10 53 (1 H,_s), 11.70 8 91 (1 H
&h NI SH - s), 1t 93=1-98 \Jn b)
Csfﬁ%ungggaﬁo%eyc 503, oRo (214, m, 3.85-3.87 (21-1, d), (mIi{rtls)
4T84 20 (2 B34
5. 60- 5. |75 (111 8 648\1(1)7(83 5]:; 8670 e,
(1247 d)), -2 é ( al 9.579
0 e ?iH br?? e (g ﬁi ),072§5177 %? ayr@,ﬁj'ﬂ
ISH S} 382 { }Nk}y@ﬂ.\dll %Sﬁ'% }Prﬂ-NHr)S\
7.4.9. £ d) QQH?S) 22460 1s+q(a-1 mp, 1.80-
(2H8r g , #0007 B. %ﬁlﬂyr@ 5319r5$5 1H, m)s§ 1d6)br8),20 | 9.041
(2 ml 0 42. (7-8% (6@1(2f.49 765 930((ZH,d) 1.07 (1 H,
m, 1.40 (1 H, ﬁ?l\/ls@ 1991 6§1(2Hm» 1. 2224 6((3Blm), 42145
494.58 |), 3.81{8Hm), 3414 B, 2BLIBE 3 9H398)(2HEmY 5. 451 H,
355y 45535 Tokngomt G Lbrm) TR a1 o Ry, 05 | 5.34
s), 9.99 (1 H (@H,d18365HD, $143 1 HSD), ¢ OWRDsHB).29(13brs),
(2H,_ml. 0.39 (2 (W.brs). 12 (114, (n), 1- 1;22;2)1;2
1.68 (4H m, 2(0BISCBHE) 9)5-1.55G3H(A},1 89-1.95¢ ,02-
brs), (5 60 (1HR.3)1H,m)5Z.3843#43 d)H,n), B3- z(iﬁ(nq},)n) 580§92
(1H, s)|, 8.35 §1H(m),(l4-Bl4sniiH,@),3074-3.79.2bris), 3.95L3 6%
(068, ) 477DUBERHGY), 5. 825,081 531 msHE32- 52343’(5}1Lﬁm%5(4H 8.24
m al k)|, 3.27 ((H,brs), 5GHLH,BrHI7.8-76d3 { 14{161), . ;8.05
3.75 (2H, m  JiM/B, £64 (B syl a3 (ﬁ{%%g(
4.42-4.44 (2H, |, b)Y 1.741 Blbds 2 H, ) 5 (2H be
ar), 5.7 (H Di Msblds)/zm mrsjn2§b( ,qn )41
H_.s, |ar), 9. 2544, §
Sﬁ%o-(6)50é20931 QH]. ) 3 -m er brs) 9.31
1-174 412.28 1 1%0711(13-16J ]1)'2';8
3773-3 59 (4 Hy T35 03 (A »g q 3 )
6.49 (3 2"26%)0’ 574 (11} % JF)?rsg r%é) 7755 g% ﬁgm%élﬂ 78| ooy
- 9 17.82 GH, m), 922(1H brs), 10.78 (1H, s), 11.69 (14, | °
brs).
(DMS0-d6) 2.04 (3H, brs), 2.30 (2H, qn), 3.88 (41, 1),
5.41 (1H, brs), 5.58 (1H, vbrs), 7.56 (2H, d), 7.60-7.66
163 52600 oy ), 7.71 (1H, 8), 7.81 (2H, d), 9.22 (111 brs), 10.81 | 0!
(1H, s), 11.68 (1H, brs),
(DMSO-d6) 1.22 (3H, 1), 2.05 (3H, brs), 2.28 (2H., qn.
2.79 (2H, q), 3.88 (4H, t), 5.40 (1H, brs), 5.50 (1H, vbrs),
164 152000 536 7 43 OH, m), 7.48-7.51 (11, ma), 754 (H, d), 7.83 | 264
(2H, d), 9.22 (1H, brs), 10.72 (1H, 5), 11.68 (1H, brs),
(DMSO-d6) 2.05 (3H, brs), 2.30 (2H, qn), 2.46 (34, s),
| 3.88 (4H, 1), 5.40 (1H, brs), 5.60 (1H, vbrs), 7,29 (1L 1),
165 30800 'y (11 ), 7.48-7.5% (4FL, m), 8.84 2. ), 9.21 (111, | 90! |
brs),, 10.56 (1H, s), 11.68 (1H, brs).
(DMSO0-d6) 1.98 (3H, brs), 2.20 (2H, qn), 3.87 (4H. D),
4.00 (3H, 5), 5.40 (1H, brs), 5.50 (1H, vbrs), 7.11 (1H, s),
166 | 462.00 5 47 (1K 5), 7.51 (2H, ), 7.96 (2H, d), 990 (114 brs), | 867
10.56 (1H, 5), 11.67 (1H, brs).
(DMSO-d6) 1.98 (3H, brs), 2.89 (3H, qmy, 2.45 (3E. 5),
) 3.87 (4H, 1), 5.41 (1H, brs), 5.60 (1H, vbrs), 7.53 (21, d),
167 | 46300 es (a1 a3, 8.57 (1H, 5), 9.20 (1H, brs), 10.49 (111, 2, | 545
11.69 (1H, brs).
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(DMSO-d6) 0.42 -
1-175 478.00 0.81 -
wWO032b47/08y221 3. 82-4. 07 (4H,
7.04 (1 H s),
9.35 (1 H s) (DvsO-d6) 1.29 -
1.98 (7H,
4.10 (7H, m,

I, brs)
(21-1,

1.62 -

4.02 -

dd),

0.59 - 0.63 (2H,
m, 1.91 (313, s),
5.43 (1 H, s),
(21-1,

0.46 (214, m,
0.88 (1 H,

n,
7.72 9.964

2. 41

dd), 7.98
1. 41 (2H,
© 1-176 530.00 3.88 (1H, brs),

m,
7.61 (1H, dd),

5.13 (1H, brs),

5. PET(U$2006/043096

Co?n&ﬁn@ﬂlt?tﬂ%b%ﬁl-lﬂ?NMRHa d)y, 9735 (IH —brs)—+i-68
1 H, M

8NRH3

s) (DMSO-d6) 1.69 (3 H, br s),

Rt
(mins)

4.28-3.

slight
gfsll(?ﬁght
H, br

y
| ¢9
S

o0—20
J. 90

I8 (I3 H
maskd
ROk ¢
71.853

DN TS0 B g7 Htaa
;(3;9 ?{4%%%&% m)%sfé (i%', Esg?g 8’ ,gsisg’fj{, ),
H dj 7 rH 32 L1 Hbrs), 10/53 (1 H, 9),

(’)Hl?bfs%.ﬂ > )32 fLHbreh 1S3 H, )

h
370
141 WO 2007/ 056221

8.91

—a a [
(L

U

)

1-178

006/ 043(
(SDVBD- ¢

{

SO5HEb drft? GEL eh e~ LB, Ry 3196-3.55
%%Q@?Qﬁ @}'{,6 ’f’. -4.29 @H, ).05.3%5.40
S g—ﬁf.—%@s TH, ores)( 2.60-7e)5, (2H, 983, T.6H7.69
+ 1), 025-9.80 (W ey 048 (PH, $)11- 1. s) ,

)
E

(

8.587 |

, ‘7(‘3/1‘_{15;% :
DI\/SOOd%§( L,
L3Hg)(28-395
£oHERA7.53-7555 @GH.13) 7.8 3184, D4 (4H,brsy, 10.7

f1p) 45-9.4843H,19),986-0143, (28], ;m), 0SB/
m)ol 45 (Dilibre) 1.891).85 (LEsa, BB2 ( 2H,
DK (THObEQHS. 760(1KHaY), 7.4

(bHors)mi 1 FI(KELbre) 65 (3H, s, CH3), 5.25

9.2

q

$),

. ar), RD3SSQH6) .20 (2H,)m), D.42-05]1 (9H4RH, 0.89 (2H,
|84

H d
H58b
96 (1 H
3. 50

D> BOY (1H, 8),(1H0 61H,an), 1.9 @ H, k), bra, (2hH)
ng), 31394 BVEONY 6) 3612859, 5120 ( AH,Hbr si)7.47
(21 m),17. 83 (2H, 1BY) MBO(12E s§,3.99 (13),.5),2 1565
(14, ¥ s)q), 5.22 (1 H s), 5.56 (1 7.898

9.304

s), 7.0

B H, s),

04742,

(DNLSB-d6Y).30 (BF84nY, D39 (28, m)! 109 (1, H),
168 @H, OMBP0ASH, 9, 43304 n{()?s.b's (0 brs),
5.60- (188 8), 75523126 d3, #89 @1-&%(),44.9!5%(1 ,n%), 8.35

8.50

[ T1,°5)
D H, d),

316)é 1.5-
6537 (
(2H’ n')!
7.9 8

(BHAR),(23d41 H)brsy? 1 046531 8 Ls) m,
m, atk),

(ME.43 @ﬁﬁf.ﬁés.%(ﬁ;%’ '?‘: b?q@hf) 1m, .
Kbl

3HY. 31, Cai g%
N
E)z’gzﬁs 2dd 11790, brs,

8.185

412.28

l}k§,53.62§} m

B, ?k) 1 5. 5?

52 Qﬂifk,%q

(DMSO-d6) 0.23-0.19 (2H, m), 0.41-0.36 (2 H, m),

1.20-1.16 (1 H, m), 1.88 (3 H, s), 3.73-3.59 (4 H, m),
531 (1 H,s),5.39 (1 H, brs), 6.49 (2 H, d), 7.01 (2 H, d),
9.25 (1 H, s)

8.733

1-175

478.00

(DMSO-d6) 0.42 - 0.46 (2H, m), 0.59 - 0.63 (2H, m),
0.81 - 0.88 (1H, m), 1.91 3H, s), 2.41 (3H, 5), 3.82 - 4.07
(4H, m), 5.43 (1H, s), 5.75 (1H, brs), 7.04 (1H, s), 7.72
(2H, dd), 7.98 (2H, dd), 9.35 (1H, s)

9.964

I-176

530.00

(DMSO-d6) 1.29 - 1.41 (2H, m), 1.62 - 1.98 (7H, m),
3.88 (1H, brs), 4.02 - 4.10 (7H, m), 5.13 (1H, brs), 7.61
(1H, dd), 7.93 (1H, d), 8.21 (1H, d), 9.35 (1H, brs), 11.68
(1H, brs)

8.863

1-177

560.40

(DMSO-d6) 1.69 (3 H, br s), 4.28-3.18 (13 H, masked
signals), 4.15 (3 H, s (slightly masked signal)), 4.24 (2 H,
q (slightly masked signal)), 5.13 (1 H, brs), 5.67 (1 H, br
s), 7.41 (1 H, dd), 7.71 (1 H, d), 7.87 (1 H, d), 9.38 (1H,

s).

7.853
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(IHd),
H, brs},

wO0aby7/08y2211. 91 (3H, brs),

m, 3.4
(1 H v

H, brs),

1.56 (6

7.97 (1H,d),
11.7 (1 H brs) (DVMSO-d6) 1.19 (3H, s),
- 183 538. 00 3. 38- 3PER/US2E/043096

7 (211,
brs),
10. 42
H, s),

7.

1. 99 (3H s),

8.25 (1H,s), 8.33 (1H,d), 9.28 (1
1.24

I
q), 3.83 (2H, brd), 5.30 (1H, rs), 5.55
A7 (2H, d), 7.61 (2H, d), 9.12 9.3 (1

(1 H s), 11.57 (1 H, brs). (DWVSO d6)

Cegmg oWt

(2H,

#1;5(&)&

23 (1 H brs)

RS

67 (tH—vbrs)—754% H,

4.39 (4H, brs), 184
10 49 (1H, ), 66

/\\/

R - N

| -

L
\
l

Rt
(mins)

H—vbrs
(DVSO-d

(1 é&m
1-185 5

(1H, brs),

10. 65 (

1790.
(i

NB—9-
2.07

)
6)

RNB.H 7,
51.30 (1

7.73 |

{251 n?&

2l S
3 Y *‘(i'ﬁ m),
.:%) 61700—

e

4 ; g i(%}-lzc@ g?ééZH d),

SR7(1H\/th\ 6_65

9.643

¥ 05 3H, o Cy8) 550328k
%1 (( f(&fs@)(% mgcmmza}(?»u
it 3)1g 410 }cle . aH), ¥R6-45 (@Hy 4n, 121 4.65
51%)5 fi tas, 45),.) 85 61,4ws, (o), A7 €,
7ﬁ_[H
lPﬁSsN J11.65 (1 H._ brs).

9.456

0. 46- 0.
H. 190 ,
533. 53
5 621 [

r>8 78(H, 31m).9.4 (6. I8, Whiand

H 8 ( DVBO- d6)

, lﬁé{lSdeéBO@36bl2 (48H, m) 1.02-D. 91 TH 3@),(1168
9, 378 (3HB5), 3339, (451, q)3523 (L HL8Y, 5.56 (1

I, by, 7.04 P51, 2d)7.60) (1 B, D176 (KA, ), 810

41, brs)s), 7.42 (1 H dd), 7.72 (1 H .

7.898

dy, 7.
/ 09

% ?

0550

HPMS)-6) 03940.4D(2 H) m); 0.642 6O H, m)

1452 006/ (4,389 8.0 TCENHENE 4912 (Dl 4. b4J3I 91
i|(A<), mY, DMEBEF1A8) 5), 6.94Q1 01,45 7 2H2 1) d), 764
(@, d), B3 (K81, 6)LHL. 0101 H26:Q5- 2. 10 (81

9.184

s), 3.7
s), 5.6
1-133- 7.
9.25 9.
m, 0.6

, (3H.d)10.99 ((IJI"d) §h5( @Mg

(AM1S0)d6)  L51885 EidaD01 72407 S(FHRd)12. h-
2454 Hm)s2.65 (3AR),B. 3(713 (tle &1) 3 gz

, MOH,BesR 21 G100 H,

8.63

3.81-3.
%1

9.31 (1

H. brls)
73596

(CH,mY,.5765 (A.H,brs§, 157 (L brs;
H
| <3L ks
DMSH-dE) M@ 3!1? (6
1dblaodH. G
%rs) 5521ﬁ0v1§)1%) H 47%512'1-1 %)

i
12
(1L 58 olab ),/ 11.57 (1H, brs)

9.34

1-184

(DMSO-d6) 1.56 (6H, s) 1.99 (3H, s), 4.39 (4H, brs),
5.38 (1H, brs), 5.67 (1H, vbrs), 7.54 (2H, d), 7.68 (2H,
d), 9.23 (1H, brs), 10.49 (1H, s), 11.66 (1H, vbrs). NB
water peak obscures some signals

9.68

I-185

551.30

(DMSO0-d6) 2.07 (3H,s), 2.4-2.5 (1H,m), 2.8-2.9
(1H,m), 3.6-3.7 (2H,q), 3.8-3.9 (1H,m), 4.02-4.07
(1H,m), 4.2-4.33 (1H,m), 5.28-5.33 (0.5H,m), 5.4-5.5
(1.5H,m), 5.7 (1H,vbrs), 6.65 (1H,brs), 7.73 (2H,d), 7.83
(2H,d), 9.36 (1H,brs), 10.65 (1H,brs), 11.7 (1H,brs)

8.4

I-186

514.44

(DMSO0-d6) 0.30 (2H, m), 0.40 (2H, m), 1.16 (1H, m),
1.55 (4H, m), 3.65 (4H, m), 5.10 (1H, brs), 5.60 (1H, s),
8.04 (2H, m), 8.18 (1H, d), 8.47 (1H, s), 8.76 (1H, m),
9.30 (1H, brs), 11.65 (1H, brs).

9.53

[-187

533.53

(DMSO0-d6) 0.46-0.42 (2 H, m), 0.63-0.60 (3 H, m),
1.42-1.38 (1 H, m), 1.67 3 H, brs), 3.85 (3H, s), 3.95-
3.81 (4 H, m), 4.25 (2 H,q), 5.11 (1 H, brs), 5.621 (1 H,
brs), 7.42 (1 H, dd), 7.72 (1 H, d), 7.91 (1 H, d), 9.40 (I

9.204;

IH, br S).
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(DMSO-d6) 0.41 (2H,
-190 505.37 1.67 (3H, m,
wO2b7/08§2215. 64 (1H, 9. 46
8.51 (1 H, s),
(DMSO-d6) 1.31 -
1.96 (3H, s),

d),

(1H, s).
(2H, m,

(1H m,

3.60

1.20 (1H, m,
5.30

0.61 (2H, M,
3.80-3.99 (4H, m,
7.49 (IH d),
9.32 (1H, s),
1.38 - 1.46
3.. 18 - 3.22
70 - 3 73 (2H,
O

m,

s),
8.91 (1 H, s),
1.34 (2H, m,
2.34 (4H, brs),
1-191 575.00 (41-1, t),

11. 68

3.

7. PCTUS2046/043096

1

N -H12(3bs

52 (2H,

RO (IH,—S), 8609 H;

10. OO

[IC)
')U)I-*

Rt
(mins)

),
(2H

T o (%gqs@ Og_ﬁdgﬁ;)?

5:
ﬁHN:M7 74 (2H, d) 9 20 (il
53

: <:% %6 %%%

éh}lit d)m7 8 2“2‘03)29%

’%40’%'%0

]

ggﬁ

8.819

4[5§3

25 (2H, 1
Ha'n")a

]

D & 's( f
% ? (21‘1i mi o1 o@ﬁma 42{H,
8 (g—lm) 5419?_(2 ) 5.2
z¢+81& H, 91),778
) AP0 15 d@z&ﬂ?ﬂ(l 19)2 3111H9brs)516680

a)qrqu 2.6-2.7 (1H M, 3.65-3.8

9.60

1. 6-

| 5.1 (1K -d48) 041 (HLviv) s9.6 1728, (RH -0 (1H, m},
2H08)37 {
6)
93H, s)

o-Q7 (3 ) 3)80-3.89 44K 11).55.30 (1 5)( .64 bI1S)
875 13(—{ 7§1(§113 db 8(AH1H, 5),4.91 (1H1Sh
n32 ¢ 3) (uw&le 5).1 (1H,vbrs), 5.6

9.46

),

7.6

9.5 (1K, brs),

1-183- 1.
3.89-4,
9. 29

987698,
01 (4H,
71.54 (2H

$AMSCpd6) 1), - 739 (R HnY)1,.38- 246 [2Hsh),
11026(JH, ), 3) (4H,DVHO3dE8)- 02081 .3, 3160,
(31, 1)33.36 - 321, (21, 196 3310200 1)35.36 (1H, s),
S0§Q (131, 3ds)( LR (RHSY), 757463 H, Hb,9. ¥0(13), .5),
10400, (1, 68 10 24, (18), 5) 9. 33 (I H, brs),

8.609

10. 54

1 H s)
(32 rn) 512.005
(4H, ny,

2. 80-

(ONIS6Rd4)12163 (BES ¥), 2(00035 %Y ézﬁ MY 41034 H,
1R 520 (18Hs),9)47 27.49 (JSHLQJ g Aﬁ(ﬁ@ s) 51Q> 578
2180s)(21j, t), 3.50-3.55 (2H,

6. 991
m, 7.7

RCI4 US20B61 043
( DVBO-

(m ns)
2.02

15 (4H,
5 7.80

9.524

eOD-f- @5@505512111 n% 0,71-8.93 2 m541"!40

1248 (m m) 211632 1 /ﬁﬁé%
DI %
it z %14(;%1?'%)

16004 15(4{16151) (4340 |4 5!9(1}11

(1H, m), 7.70-7.75 (2H, d), 7.80-7.85 (2H, d).

10.188

1-194

516.60

(DMSO-d6) 0.22-0.25 (2H,m), 0.42-0.45 (2H,m), 1.20-
1.26 (1H,m), 1.75-1.9 (5H,m), 2.6-2.7 (1H,m), 3.65-3.8
(4H,m), 5.1 (1H,brs), 5.4 (1H,vbrs), 7.3 (2H,d), 7.52
(2H,d), 9.1 (1H,brs), 10.4 (1H,s), 11.5 (1H,brs)

9.34

1-195

546.70

(DMSO0-d6) 1.6-1.75 (4H,m), 3.0-3.15 (4H,m), 4.1
O3H,s), 4.1-4.3 (4H,m), 5.1 (1H,vbrs), 5.6 (1H,brs), 7.6
(2H,d), 7.9 (2H,d), 8.2 (1H,s), 9.5 (1H,brs), 10.6 (1H,brs)

8.1

[-196

510.00

(DMSO0-d6) 0.93 (3H, 1), 1.83-1.99 (5H, m), 3.55 (2H,
), 3.89-4.01 (4H, m), 5.34 (1H, brs), 5.65 (1H, vbrs),
7.54 (2H, d), 7.68 (2H, d), 9.33 (1H, brs), 10.54 (14, s),
11.69 (1H, brs).

9.29

1-197

438.00

(CD;OD): 1.30-1.37 (3H, m), 2.15-2.20 (3H, 5), 2.40-
2.50 (4H, m), 2.80-2.90 (2H, 1), 3.50-3.55 (2H, 1), 4.00-
4.15 (4H, s), 6.50-6.55 (1H, s), 7.55-7.65 (2H, m), 7.75-
7.80 (2H, m).

6.991
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2 (1 HMm,
2.8-2.92 (2H
WO 20@/36328 1- 198 491.30 (2H, ),

5.12-5.16 (1.51H m,

(31-1, s

(1H, brs
(IH, d),

),

), 5.7

8. 24

2,38-2.43 (1 Hrri),

(1H, s),
(1H, brs) (DVMBO-d6) 1.95 (3II s)

3. 4-

1”)1
3933
5.32-5.34 8.48

7.5 (1H, d),

(IH d),

(1H, brs),
8. 33

Cempodn R+ 1

3NG 3. 7

(TH Drs
(2H, d),
( DVBO- d

H,joel- 2
5. 62 (|

7.96 (2
s), 10.

O 600

E
9.23
6) 2.02

OOlE{ll?%Or

H d),
72 (11

65 (20Ul
OOo—( =11

3 (242’%%7,

(1
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1- 199 549 30 3

Rt
(mins)
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55 (1H,5),

¢1Hghy
5 08%(1(11@ 911%

AQ70014()1 50 (1H m

r&. _

i %l‘ﬁrh

8.48

U. UU™ U,

2. 05-2.
5.4
D

2

10 (3H,
0554933005
. 0.61-
1.6-1

MSP—Q@) 01.95 (ggg} %33-2. 30041, mp 324825

3 5%@@)935

E Zﬂvrn)

‘C\J

g (|4|H,@) 3.7-356-(2Hem),
252 )dBy (OHABrD, 235
. é@d) 247 H, 311121032s)5®646@2111s5117
-(IH,;MSM 3 8-4.0 (4H. M, 5.0 (1H brs),

8.05

1-2bo (I
0.746- 0.
11-1.

5.6 (I H,vbrs),

H, 1
il

10 (2 H

DNESOrd6) 2.08(BH, ¥, 23 B2Q((2H,m), 25843 H,

9.256

(]
()]

TN

. 494

1,
)@33?0?6
5 (4H, )

NP
Pfas3k

N~
(00]

- - -

3.55 (

%ﬁog %0(

H, brs)

4

9.1

s
i
354

7.52-

T. ZU-
80 (4H
| 249828
{57 (2H,

9.494

1
woy \101003

1T15-9-26
-0.65 (2H,
-3/963p40,

8.56

1-205

522.00

9.407

1-206

448.60

1-207

493.00

9.6

1):73.P1HALY,, 0, 54D { HHs3)5.¢ DV BiGs), 7.57-7.52
0.3 (1 W, §31042H) Hys). 2.00 (3 H, s),
(DMSO0-d6): 0.45-0.50 (2H, m), 0.60-0.65 (2H, m),
4. Q044 15)(4H9 3 95.40-3:50 E)H, <f, BVE§Isd0)(1H
7.507%0 (48HnD) 9.58-14r@(AS iy, 204 533. 40"
1. 861 H &Y, b6s).7 (31 bra %H ,brs),
B din, v9r8§67 £4.H, %50 n§ C e
4800 4
Imisllm % (,51 95.
3.8 4H 1 H,
2775(%& Agﬁ”ﬁ ;(3 W
9.26 (1H,brs), 10.55 (1H,brs), 11.8 (1H,brs)
(DMSO-d6): 0.25-0.30 (2H, m), 0.45-0.50 (2H, m),
3.90-4.00 (2H, m), 5.20-5.25 (1H, s), 5.50-5.70 (1H, br
s), 7.52-7.57 (2H, d), 7.75-7.80 (2H, d), 9.0-9.05 (1H, s),
(DMSO-d6) 0.45-0.48 (2H,m), 0.62-0.65 (2H,m), 1.42-
1.48 (1H,m), 1.6-1.7 (3H,brs), 3.82-3.96 (4H,m), 5.15
8.1-8.2 (2H,m), 8.7 (1H,s), 8.9 (1H,s), 9.4 (1H,brs), 11.7
(1H,brs)
(4H, 1), 5.57 (1H, s), 5.85 (1H, s), 7.35-7.45 (3H, m),
7.65-7.70 (1H, d), 8.10-8.15 (1H, d), 8.35-8.40 (1H, s),

9.021

(AH. 1), G40, B, 47196 (1BH, db); 28&84554(1219 m),
(4041 P, (BHE B 1H0Br23) 0 BHLGH,2H20-203, (314, Z)‘3
2DMIS0-86)7 0A31d.47 %{rﬂﬁg 04519@563# iﬁi?m), 1.4-
(ml,\@,Qldﬁ IH91 25,
’H. m),

go -g) % IU71;}8) ﬁqﬁgﬁm—?{ g?li 9)5 (42@}[1?3)

rs) 5.7 (1H,vbrs), 7.55 (2H,d), 7.72 (2H,d),
1.20-1.30 (1H, m), 1.80-1.85 (3H, s), 3.65-3.80 (4H, m),
9.15-9.20 (1H, s).
(1H,brs), 5.7 (1H,brs), 7.7-7.3 (1H,m), 7.75-7.78 (1H,m),
(CDCly): 2.15-2.20 (3H, s), 2.30-2.40 (2H, m), 4.00-4.10
8.49 (1H, s), 9.60-9.70 (1H, br s).
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1-206 448.60 (1 H,brs), 5.7 (1 Hbrs), 7.7-7.3 (1

l-1,m, 7.75-7.78 (1 Hn), 9.6 8.1-8.2 (2H M, 8.7
wORb7956228. 9 (1 H,s), 9.4 (1 H brs), 11.7 (1 HPOTAR2006/043096

(CDC13): 2.15-2.20 (3H, s), 2.30-2.40 (2H, m,

4.00-4.10 1-207 493.00 (4H, t), 5.57 (1H, s), 5.85

(IH, s), 7.35-7.45 (3H, m, 9.021 7.65-7.70 (1H, d),

8.10-8.15 (1H, d), 8.35-8.40 (1H, s), 8.49 (1 H, s),

Cénpérl WP-1{EbE AN - 144 WO 200771056221
P(E%glJUSZOOG/(%4?C96 1%gmoounal +1 (obs) 11-1 NWR Rt No (mIi{rtls)
(M nXx) 2:055 ‘( s), 3.3812H, s),
3.3 (2H,53%)60£ 1z 39%7751 % ? “g 3’% 17 85 (21-1 d) 8.538
o 30-91(35— 1t @3993 Hﬁ 107 (IIH{’ 40 SE
532%9 3 2320 | 3 %’% , ? (46 é@lgg_ 8.313

Tl \ 4296325 @H74é749(1H -
BAERLG 3‘;% b
DVBO- d6) 0. 53 -9 m
(1-2211>o 282888%9(1@# ) 7-2%(32 E] 430-4Y6 (4 F @:)4566 (d A, lbr, 8.996
m, 5.45 (1 H, B> 829 K. bey), 78592 H.1orim), Br69)l, H,71)48.38 1
H br m 7 69 ((lﬁklprr@)»10863‘$H1>rH) br m, 10.1 6 (1
H br ). (DVSEDIEFO-d9)2020-0221 (ZHE m)P, 363036 (TH3&),( 2 F5-
m, 1.15- 1.20 (-AH1Hym), 1.7773EB ), 3540-3 F04RH3mH03.621,72
M2113. 5753399 1(4bl1 m)53.30601 { AT Is), 79-555102H, £567(75H.80 [9.316
s), 5.40-5.55 ((APHd).$)92-7.97%1H, 8)) 8R23UHL, s},19.249 (18}, 5)
7.92-7.197 (1 H/I0HL (8,32 (1 H, s), 9.20 (1 H s) 10.91

(1H, S). Exanple 28: Aurora-2 (Aurora A) inhibition

SA) we d for their
Exanégﬂ. y2££ Ooﬁﬁélaxgoﬁpq pgrsc’)ra 5—‘3 %r}pﬁof J‘QQ"‘A§$ﬁyf‘oupl ed
dalDl 11 ly Lo 11T 10Tt AT Oz oSt T4 Tt o

[0 028y ne Castslatyu(lﬁsxweb:eabcreel?fe(ﬂ a‘.fd]r SCIhe:.r(éBQ@it} to inhibit
A says re.carried in a mxture of 100nM
w0 4 BE8Y3 MR RaeR Sl [ A SRE Ol FoB. SR -
Protﬁhqsﬁhuenolpyaaeate, 20a9pM NNEﬁaﬁﬁ)w@ﬁéntaﬁﬁyéﬁV@hﬁ in a
e £S5 Aodd BEBLE! (GRS 80°, LIRS R o

substrat’e concen
NacCl, S|2}rﬁ1nM Ghleosphbshoapgravape/Mmaptiv enAdsenps b dﬁg/ml

an Peptid Sun al.e, Assays were carried
PYEy oﬁt at iga‘—f’ilagl ﬁotﬁg%% é@&’?@geof AIeorES2. Final

substrate concentrations in the assay are 400uM ATP (Sigma

Chemicals) and 570uM peptide (Kemptide, American Peptide,
Sunnyvale, CA). Assays were carried out at 30 °C and in the

presence of 40nM Aurora-2.

[00265] An assay stock buffer solution was prepared
containing all of the reagents listed above, with the
exception of Aurora-2 and the test compound of interest. 565
Bl of the stock solution was placed in a 96 well plate
followed by addition of 2 pl of DMSO stock containing serial
dilutions of the test compound (typically starting from a
final concentration of 7.5uM) . The plate was preincubated for
10 minutes at 30°C and the reaction initiated by addition of
10 pl of Aurora-2. Initial reaction rates were determined with

a Molecular Devices SpectraMax Plus plate reader over a 10
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[ 00265] An assay stock buffer solution was prepared

containing all of the reagents |isted above, with the
wexewpséxan of Aurora-2 and the test conpound oPCT/US2006/043096

interest. 55 pl of the stock solution was placed in a

96 well plate followed by addition of 2 pl of DMSO

stock containing serial dilutions of the test

compound (typically starting froma fina

mmuoacemmeabbms@‘ 7.5 . ardfiexp! aheaWas %a{ica ef:lteetdgl from

nor. g 10 m nutes at 30C and the reaction inil
aduPtron =6 SEF 455 2 s bF augingntheaPrisactsaitware

packages seaphoaemdngd witd; o2 §0hegu Vi.C
ectraNax Plus plate reader over % % R% (aﬁﬁh GraphPad

SOfEﬁ@??OS@??lDPGWQx§R%%ﬁQWﬁ%@6 UShhute time course

[00266D andolbodalia Weres C tedyfr
%gresm(cinpé\)nalyysllJS|(’rj;ig(%'il ﬁ??sn?gg maFé gghkéﬁkaGS 70-
72 (& aphPa82PLdsm VérlsildP 3.1%%- 25t Wwecenfoshd GapkRad aAurora

Akﬁ@i&é‘%@tl§§€ Diggq %rhvgqsg USA) . [ 00266]
Conpounds 1- 1 16-17, 1 1- 22 23-48, 50-68, 70-

[00357] 76 GomPoundss 1,1£1- ¥65, 1067421118628, f aend 4atig have 49
52, A@gor@@ Aquagse Ctigyit n 267
8@ 5M'1¥iﬁa8§5£P 2%5541993714£9 145, 150,

qPounds 1, 2,
166 g3l6 B0 179 ¥85, 82.8891 19108,2 04 01 323nd3Z0 $4Qert4Found to

inhii®0e 2dbGra 187 1 l1e 20 and 209
were found to lk%égi%ﬁAur%%aY@ d%d%g é?tgegp PalP@é uM and
0.2 gMpet ween 0..005 uM and 0.2 uM [00268] Con'pounds 3,

7.9, 74 7-30,, 32-33, 35, 39, 43-
[00ZERY 3. %%ﬁp%gn%% 62 ¥ 7q-Fr, sy b 085 04738 52-33,

35, @81,9943 1P, 484,53184,136-52], 623,7d-2h1, 124-%28, 78380, 9a-

Lol 41142, 147- 165, 176, 182. 189
76 ]9?84 991192]%11931}395H?gsggo%%lzoﬂz%ndl22%0 WerelRBund3o,
1344(%ﬂ%ﬂﬂ%21 14Ur ot 8, AlBBRase a6z Kiiva) ugs of pggmeggo

§.4301 uM a 0 [00269] - Conpounds 5, 12713,
oz (19%9930 311@‘4 %3.% géz 02072 2165 We éound Be, inhibit
Aurcg4 @8 kirgiss813t 83- 8, vazu330f9%etLQQniQi;ooﬂogmléﬁd 0.005
am. 113, 115-116, 118-119, 122, 126, 129, 131, 133, 13

136, 143-144, 146, 151-157, 160-164, 168-173, 177- 181

[002693. 187z:om_pa>]gnd,945 196-1399162031206,4 208 - :%P‘(ld Zé[1 42, 46
50- sWer%s- it_Aurgra A_kinase at a val ue

%%1 ‘”M é%xél | £82051AuBdr801 (Rndra B, 100-107,
109- nﬁnhmum&n1uxﬁﬁuxsadlmaennbc)122, 126, 129, 131, 133, 135,
136, 143-144, 146, 151-157, 160-164, 168-173, 177-181,
183-187, 191, 194, 196, 199, 203-206, 208, and 211 were found

to inhibit Aurora A kinase at a Ki value of < 0.001 uM.

Example 29: Aurora-1 (Aurora B) Inhibition Assay (radiometric)

[00270] An assay buffer solution was prepared which
consisted of 25 mM HEPES (pH 7.5), 10 mM MgCl,, 0.1% BSA and
10% glycerol. A 22 nM Aurora-B solution, also containing 1.7
mM DTT and 1.5 mM Kemptide (LRRASLG), was prepared in assay
buffer. To 22 uL of the Aurora-B solution, in a 96-well plate,
was added 2 pl of a compound stock solution in DMSO and the

mixture allowed to equilibrate For 10 minutes at 25°C. The
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[00270] An assay buffer solution was prepared which

consi sted of 25 nM HEPES (pH 7.5), 10 nmM MyCl12, O.1a
wa3#07a6k21 100 gl ycerol. A 22 nM Auror a- B sol ut POmUS2006/043096

containing 1.7 nMDIT and 1.5 nM Kenpti de (LRRASLG,

was prepared in assay buffer. To 22 pL of the

Aurora-B solution, in a 96-well plate, was added 2 pl

of a conpound.stock solution in DMSO and the m xture

enz@inkOWeE cte oqWiald birdl € d 0Ly 16y M- AUt i292C o g N 14
D, 2007/ 056221 PCT/ US2006/ 343505 He%??%l%glac?‘? on® viks Stock
[y-"TRI t PEPegoBy ttilse atto? @ i wpi GRL L 6ppépateck i ARl vddPer, to

ti - ' repared jin assay buffer, to a
= tpRa] eBal OB PR S “Bob Bl Mo e tohpmaas
stogpe@paftafrt ér h®uheurtsy byhé hedadeibhod £0f 616i1P s P QuirM
har L ¢.aci_d the | evel s_of, 33P incorporation
P ho?@?‘gg?geggﬁépﬁp éigr%gﬁt?oglt‘?‘éﬁjes vief ejaa’etléﬁﬁ?%dr%‘yi@heinto the
pept bii¢ ositbgtratkosierd (AT dm Aphosphenel kuhase 3 Weldnog .
[ooﬂﬁle (%/Il%iogo%e, fg)@t no. MAPHN(BSOi was pre-treate
W th 100 BECSPPE o0 M Fhotdprdrit Pagte pMidhlimease Cat no.
MAPHNOBS 0 bnwab plre -ermyuded eacth ONo &1 Xi,Upe &4Qoopln3v{ Hsphoric
ol ution_wa eft. to soak on to the phosphocellu (‘?se

. |
2cid B ahet PoF S0 IHIRR Fid e BRAYECsEbaeyden mixture (40

BL) waBhedsbbutiohi Was Wddt 200 haefcs 480-AM piy .
wel | of the drym{)l%te was ad%eg)%%&_eclluzmse
i

mem]g\ci d. ;_l'o each v
o’far&f)tlﬁﬁagg SR 209 | 5hiiRLaE? ntPEaaentdot kieailed four

timdPerkin Fooep). P or fod BFIgHIAAREI00 GAUALI NG (1400, ony
£ I\Acr betalLl quid Scintillation "Counter, Wallac).
© e%e‘l%é P LAbf- BAZy AEdest A% 2dd PackeF bphdse ‘SuperMix’
liquadli satit ¥1 13t Wehe cdri/dyine i . e

(,;{50.0 mM . phos tI;'ori_c aci d tol cﬁ%ﬁ%ﬁ%%ﬁcgkﬁghk%
S"lr&‘rltlJa%“sa—;fgn ConpbABAt S IGRM dH eraketd Wegaidr ctiheillation
Courtd¥ay/Teyallfé) Or 8 i h - 33P], AT

Ou,sol ut 0?1. Le{/el s o%kiel%z')?ﬁfnggiat a é;}g"é% §%E¥1§zzeh Babkground
rady R or B | $RT Refle teardmiest & mAding ra6t khgofieahe 500 mM
hoS1AGIEH © e & 08Bt okt , a
ohe i nhi bitor concen?r a??gn%grﬁgg%#{%lﬁie?gr‘%%a?%ﬁ%

ComﬁﬁﬁqpﬁﬁﬂGW%@Cht§ﬁF§aﬁpyd@@@§ﬁﬂﬁ)Qﬁ&{@mﬂmmﬁlfapk¢br to the
saaliange g nb p-oafoauIle ete, o0l el ned 0. upll cate
catagﬁﬁgk%d?P1@nnpkwbth1§ubseqﬂﬁmtcé}auﬁzﬁfaiB& sﬁ?tﬁacting mean
macHl S VARl ol o DL
concegfutngdrieompackBge eéPhi 8 deder@iaphtach Sofdaes epoals,
typigé¥¥§ éQSering the concentration range 0 - 10 wM compound,
were obtained in duplicate (DMSO stocks were pbrepared from an
initial compound stock of 10 mM with subsequent 1:2.5 sgerial
dilutions). Ki values were calculated from initial rate data
by non-linear regression using the Prism software package
(Prism 3.0, Graphpad Software, San Diego, CA).

[00272] Compounds 2, 4, 10-11, 21-27, 41, 47, 49, 52, 54,
62, 67-70, 72-75, 77, 82, 93, 108, 124-125, 131, 136-141, 145,
148, 150-151, 166-167, 174-175, 189, 193, 197, 200-201, 203,
202-210 were found to inhibit Aurora B kinase at a Ki value of
between 0.05 uM and 2.0 uM.
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[00272] Conpounds 2, 4, 10-11, 21-27, 41, 47, 49, 52,
54, 62, 67-70, 72-75, 77, 82, 93, 108, 124-125, 131,

w0360704d221 145, 148, 150-151, 166-167, 174- 175PCTL@82006/043096
193, 197, 200-201, 203, 209-210 were found to inhibit
Aurora B kinase at a Ki value of between 0.05 uM and
2.0 uM - 147 WO 2007/056221 PCT/ US2006/ 043096
[00273] Compounds 1, 6, 14-15, 17-18, 20, 28-32,

[00343B6, 8Ompodid#b.1,5%, 581-H9, 63.181, 249-8Q. %% 34-36, 39,

23~ 134 9§ 95_% 99, 107, 109, 112, 114, 1177 120°127
>7-138, 5830604323134/ L 144°9-8Q7 924994-954 9B5@9L57,07, 109,

112 16214 17014711 2573.211 76, A 7825 1895382 18§,,, 190
192, 194, 198, 202, "and 205- 207 ?Néreif% G o§'|4n |gli 7, 149,
154 A +3FalB7ki A& &70xUa1 val T o7 bet hEERD 08011@M1an$4 188,

0.0 0
290099 Moal 0958 SRpaiengy S0y "ydrg 1ot 1 Hiunie

Aur%ﬁaa% k?GaS%atSﬁ Kg3vgglue gyf HOOwaes, 0100- ¥l antld,. 05 uM.

116 whiQ 3122 123,9 29, 135, 1
mozllﬁlg} 15(230%% Mi%5 1%% %’21 1?32 165 1968 53?6 %17%% -38, 40,

42, 148, 499 59851,185-597, 5P91 610564966, 196, 264, 812083 - 90,

97, ansb2ddswer ot d 494 n t ro na at _a Ki
val ue of "< 0009&3 1 02 ek ﬁ%ou%g% %kb gszlizfe 126,
1291839, 292-343.334%4, 13- 4G, 422554615a81650 5*3 -285,

o0 35050, $H700 00 8 TSl S0 BEI00L 0 e,

208,149 4711 1‘82r§650un68tb73.,n1rm7kﬁht17ﬂurdﬂﬁ B1R2nd8é, at a ki
valuldlbr 1945186, ,498- 199, 202, 204-205, 207-208, and 211
were Tfound to inhibit Aurora B kinase at a Ki val ue
[OOQﬁSL:()QmmpguhdSEianﬁke 3Q2-1ek, IThibdfing, AS8AY33-34, 36-
27 T C nds_of _th resent _invention were
E%gldg%edbgs ?ﬁﬁ? |t§?$ 8% %ﬁp P41 18 kT Pase’ Bisi AG-49, 81,
83 - HadiTact 9 wi t Y1 based, assay11esa campountss cagoal $830855

aval u ng S tr 0 netrl or_al phascreen

a2 a?géyQLf tté?h T ?t?g% Aggg ﬁadﬂoé%?%@?tylﬁ%seﬁgz 187,

191 Agg@yap0927ﬂ$8A$3ayszmerezoanmogq @d7ido@, dX§UEE1 Ofere
0.156" BSA and 1nM

1 Cl 2i
rounf) BN L PRLF b = BRbaNE 2 ot raties R8ay AePas uM.
7.5 pM[y 33P] ATP (400G 33P ATP/ nol ATP, Amersham
/ nR Chenlcals) and 3pM pepti de
56— 2 RE4ays were carried out at
t002251c Tha mmmmseoﬁf thO phelidnt AMASSAYoSPSKe

evaluated as inhibitors of human Itk kinase using a

radiocactivity-based assay. These compounds can also be

evaluated using a spectrophotometric or alphascreen assay.

Itk Inhibition Assay: Radiocactivity-based Assay

[00277] Assays were carried out in a mixture of 20 mM MOPS
(pH 7.0), 10mM MgClz, 0.1% BSA and 1mM DTT. Final substrate
concentrations in the assay were 7.5 pM [y-33P]ATP (aoopci ¥p
ATP/ pmol ATP, Amersham Pharmacia Biotech / Sigma Chemicals)

and 3pM peptide (SAM68 protein A332-443). Assays were carried
out at 25 °C. in the presence of 50 nM Itk. An assay stock

buffer solution was prepared containing all of the reagents

- 148 -



buffer solution was prepared containing all of the

reagents - 148 WD 2007/056221 PCT/ US2006/ 043096
woiet7@de@bove, with the exception of ATP and t RETHS3106/043096

compound of interest. 50 pL of the stock solution was

placed in a 96 well plate followed by addition of 2IL

of DMSO stock containing serial dilutions of the test

conmpound (typically starting froma final

listedcebbuat,i ot EPMEEPEL2ohobe 565 @l tions)
of dugl |tcat %&(fl nal DI\/SO%ongent ration flod ddﬂ% ﬂém? COmpound
V\ﬁge ESi ncfatty 90rthd $Fackescantiss aﬁtﬁ tEh]eiced in a 96

well elan:aten fbmnduﬁcedoybya&ﬂﬂtibﬁno;@f 2?9}’ E_J‘I:Le M%?; Lsﬁggznk s

é concentration 7. 5p|\@ %
con ‘?bBbEg SPFeA11 G A RS 1YL t Bae t3§§l pp@wommdlomyplcally
stafr 2hgphespher ifs ol tondhHdXa . o%osgém éﬁsngggh serial

phosphocel lul ose filter 96-well plate or e
dll‘h%lombHNeB%l)Pwtm eﬁneanedDmsohcmepht&amon 2%) . The

plaPBOSRB0Hi-E - 1aGhhat £ Gop TFEN 29 BLi 9L % t?{?gndrﬁé'xe

addition of 170L of the stoppe assay m
reaqtper hastwaskeed by tidhi txi @00pt. 5 OuRMiphosnhar o @GiL

2 After drying, 30pL Optiphase
Conc?Qt ﬁlg}é\El [ qﬁ&a 'scintillation cocktail (Perkin
[OO‘EQﬁer) Was addedt itm thes WHldpped 08 £ £8rSEbNKikh ALy the
add count i ng qn§1450 Mcrobeta Liquid Scintillation
ot ert WaPPLCP.- 24 Wﬁﬂh%l(capwl@ataov\ené TWEEN 20. A
mulKi&é&é@ﬁeﬁhgégﬁb%%ﬁﬂdﬂagg £1 f%gfs§éo??§ﬂa %E% ggﬁﬂlpore,

initial rate data using the Prism pack
Cat (g agisRdNPRR&M Vs e aabed omvacmo;ashp 2@ phlcRathoric

L Sof t i USA) , . [ 00280]
2o poogs TAEEY 97 oPion Il ghe Sidie Lon 68! a7onsacr the

stomgBd 76s sayidm8ktweee fituen b taa dhaves awdEnyal weraf 4<x0 21)011L

oun 6, 8-9, 14-15, 17, 20, 28-35,
0 zwgéh‘%f[’ﬁ%%Ls'@m g O%Lf TVEEN R @0 Abber aduying. 16H1L
OpthﬂhﬁﬁéOUﬂdpEDMlhaV&1QpKﬁ.wﬁﬂﬁtiﬁlétibﬂ H8LRAL T %P@rkln

28 25-27, 49, 69, 75, 166, and
Elme § g’\]‘ioun a\‘?’ng} BEAH P feingiplakigrdceunting

(145D, mmo@aapLeqﬁid beknkahinRidian AssayerAl RRaSSESEN
[ooz?%sjay [ é§3 ﬁgs%és are carried out in a nmxture of

n}%p bHFEB) Yo ESnRNTa RS 1Br BBARaRdLinkRT
regrioFEidh nabasybssr afethe 149 ciW0 20044 06221lusing the Prism

ft'%%? USZO 6/ 043(?8

so age raphPad Prism wversion 3.0cx for Macintosh,
GraphPad Software, San Diego California, Usa) .
[c0280] Compounds 7, 12-13, 16, 37-39, 46, 50-51, 60-61, 64-
65, 76, and 81 were found to have a Ki value of < 0.1 uM.
[co281] Compounds 1-6, 8-9, 14-15, 17, 20, 28-35, 40, 44,
52-59, 66-68, 71, 77, 79-80, 82, and 161-164 were found to
have a Ki value of > 0.1 uM and < 1.0 uM.
foo282] Compounds 10, 25-27, 49, 69, 75, 166, and 167 - were

found to have a Ki value of > 1.0 uM and < 2.0 uM,.

Example 31: Ttk Inhibition Assay: Alphascreen Assay

[00283] Assays are carried out in a mixture of 20 mM MOPS

(pH 7.0), 10mM MgCl,, 0.1% BSA and 1mM DTT. Final substrate
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concentrations in the assay are 100pM ATP (Si gma
Chem cal s) and 2pM peptide (Biotinylated SAMGS
wO03682/04623) . Assays are carried out at 25C andPCWuSk®6/043096

presence of 10 nMItk. An assay stock buffer solution

Is prepared containing all of the reagents |isted

above, with the exception of ATP and the test

compound of interest. 25 pL of the stock solution is
conpéncedtibhaseden tiR lagfa@ 96 Webbupl atke @l :

1pL of DMSO contai ni ng %eri al d']iluti ons (g‘lg?ﬁ%tlg%?lcals)
andcgwﬂoaﬁateti?pi@a{thnxskaamcﬁr@AMﬁ@maaei-na|a). Assays are

so86€e8LEaLi0R =0 . icate (fi.nal DVSO
carconceﬁ%?a%iho%g%e. ]a'l‘r}'ﬁi(\e/plp* g%rgéji }"%?eé?ﬁ%ug tg&) for {4 2An
assy ngteskabuferame Intiel oreact i mreparéfiatedthy radd) H10N of the
5pl i-nal ncent.ration 100pM . Background
rea%%ﬁ%tgsﬁgﬁéggde g&%'n&&%r‘irﬁ% %’&%??Fbﬁ%?fsﬁf%@mwthe test
comppadt of contevkeswel | 5 quntaf Nty assay sboclk ik fi® pracea
in &0dn DY, pPLiEO0 I ni,ti atd an 11h ATP. [00284] The
T eact ) on | éks%o%%eaqeéflt éfl%de %ﬁ%@e‘g’yb%i Lyt rF DMRO
coangmtm@nsQQSaﬂoﬂd1@ﬂﬂmdﬂjﬁfthéEﬁeéﬁoﬁﬁkﬁgﬁﬁd(R%ﬁgically
DTI. 10mM MyC12, 0. 1% BSA)_contai ni ng 50mM
StégEtD%gtfé %}%{: %ggiflﬁgel NE 1A th??cte‘rﬂrf‘ R ol ¥ pépt Beelisate
(£irgmMm Dmmzafﬂlcfhphasmw?mﬂt\ﬂ I eagen tp‘lt@ﬁ@t pEepakedcubated for
n e nyfacturers instructions
+0 n?%f\g%%%c%%e%ﬂﬁpﬁgggﬁg’ﬁ/ FFAGHEP-1nyfiabefl Bysagdiition of
251IPRRP nEf hipai 1 cadabegiie atirern dpii06200a ckpdahas Egg‘g‘%% are
detézj'ngﬂlleicﬁgb 'ZOlrl)L of cleI phaScreenTM reagents are pl ace
i each wel T8 *MATPE Rk Pt e B8 WBPTA phat gontrol wells
contzOorimdasaey stCERTARLIRI3)and MRy Pt PE §h§99?ﬁion
e

. diluuted kinase reactions. Plates are incubated In
with A . . . .
dark for 60 mnutes prior to reading on a Fusion

lo02sqiha piies eregedeon (BeekiopoPEed:00286h: ALLEL by diluting

the rr%@vgi&ky?%_gaﬁkg[ou‘nd val ues for all of the -dafa

FRS 36 S ki {appY O UGt ATEPe MORISe luifar f (MM AMOPENéRH 7. 0) ,

1mM D0, e SISinen lysie. usi g h LS .
gy S} NEoRE hs AL A0 tﬁﬂbﬁ,ﬁ%&g%a%rlng

th %Gr %‘%QPad Prismversion 3. Qcx for
© SOMAarT RSN T gD ekl Pretdidg tgsAmM- 150 WO

[0022607/ 038253 T4 0066043096 2o AL 321 dlkoraing to tn
man l.nhibition Assay: Spectrophotonetri .c":Assay % ?)E%ﬂlg ©
"‘(%n%d’lﬁ?d%s AP STrekhelst dAlPhaSerasin™ tphasphotybpsine (P-
Tyr—l;_trolé)t)ui%ins%}a 161 NdPE g ¢ABPHEY BRLUTRARS W dif@X &Y6fb200) .
Under sd%dued lighting, 20upL of AlphaScreen™ reagents are
Placed in each well of a white half area 96 well plate
(Corning Inc. - COSTAR 3693) with 30uL of the stopped, diluted
kinase reactions. Plates are incubated in the dark for 60
minutes prior to reading on a Fusion Alpha plate reader
(PerkinElmer) .
[00286] After removing mean background values for all of the
data points, Ki(app) data are calculated from non-linear
regression analysis using the Prism software package (GraphPad

Prism version 3.0cx for Macintosh, GraphPad Software, San

Diego California, USA).
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Sci., (1998) 7, 2249). [00288] Assays are carried out
ina mxture of 20 MM MOPS (pH 7.0), 10nmM Mgd 2, 0. 1%
wa3#7dd2DTT, 2.5 mM phosphoenol pyruvat e, 300PORIUNADEIN43096
30 pg/m pyruvate kinase and 10 fag/m I|actate
dehydr ogenase. Final substrate concentrations in the
assay are 100pM ATP (Sigma Chem cals) and 3pM peptide
(Biotinyl ated SAM68 0332-443). Assays are .carried
out at 25 C and in the presence of .100nM I tk. [00289]
/ Kk u,ffer sol ution is prepared containing
5By oS! nA‘WQHh9tqmanﬂn¢(RBsay
[oonsvmp aaﬂpbh&dse%lréoé@b@é@ﬁle@f sbpt e
Lexthe stock solution is placed ina 96 h\%gfr %qgt%éty to inhibit
3P Bfed BYardadidt iniRied enzyhe DMBERYt dFloxcatt ailhi NgProtein

Sciseriabodil uti ens0f, the test conpound (typically

starting froma final concentration of 15pM. The
[002P8i e | RSpP¥PNAMSaEr Tird 1out mnuaemlatui“éc:o@dad &1 MOPS
(pHI a6} | ORomR! Mgeti§d BY 13dGidhl QR in ey Pi o §

Initial _reaction rates are determnedvvl l\/blecular
PhogRLPRRRLBBERYARRAX 3 %Sl“blw;r e3@ergimer pyriffatienWithase and
1o fgreL cavtage bCRYAbdladala fle, paloplated from

non- 1| i near regreSS|on anal ysi s using &-p
congyREGRE EOPEC Rag§h@eﬁaﬁgﬂﬂacar@r1@mwekspoms?ag&@x efmicals)

and“%%”ﬂ’%‘éﬁid%“%& AT T PR bbby 873696 - Eoampme are

.carnseed JAKB anhibi t ComnAssay 0390 s SOEPOYRAS 0WRRE Tk .
]een fogthelr ag(allt to inhibit JAK usmgthe
assay S B3YofO R B eEPRi 88 ByEPaeda

conttaxm:aeg bmii ebeﬁhbalxié!a@@nl‘an 1@4&@?@&95‘ Twitn LnM

TT d 0.01-
e %r%%@%ﬂ%r ERotSatn qq?@agggé%yoﬁ\e%@tsrﬁﬁ/tATPGO pl of

th szmbkmi br AFPH1ard
o SO Ut 7 L g LIRS

2 01 a°56PHER SEe1ofc fitvreEl g aseriad daddedons of
the Jtésuo dor@ﬁom@amdygabali%%aml Of - &h Ogg%%%%

conds (]]t k| nase bufSer cont ai_ni ng pPM pol y(
SAd T 15 s wader Rdrte Xed W%%babédklfnaséo

. mindnefs erc czmtcal &hh@gtﬂen!i/lea%*i%ne'l%fﬁa\’@éd aﬁ’g_p&'d&i’t%%r bf 5 p1

of LItZJJ Ia.CtIO After 20 m nutes room-t eratu
AT50 Nt HE T R T bhoaS2sesppEe \ﬁetttﬁxsmqqd with a Molecular

Devices SpectraMax Plus plate reader over a 10 minute time

course. IC50 and Ki data are calculated from non-linear
regression analysis using the ‘Prism software package (GraphPad
Prism version 3.0cx for Macintosh, GraphPad Software, San

Diego California, USA).
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of 206 trichloroacetic acid (TCA) that al so contained

0.4 mMM ATP. The entire contents of each well were
woheot/os6ansferred to a 96 well glass fiber fi PC8MUS2006/043096

pl ate using a TonTek Cell Harvester. After washing,

60 pl of scintillation fluid was added and 33P

i ncorporation detected on a Perkin El ner TopCount.

[ 00292] Conpounds 12-13, 21, 25, 37, 50, 65, 76, 78,

81, 88, 92, 99, 102, 105, 108, 110, 112-113, 115,
3 . 158 161 164, 172-173, 180-181,
SR 1o S, kESayind 211 were found to
[oodmve a @bmpahhdsoﬁﬂe?eo sQﬂré@Ae 0p223
sag Qo Ba 7oAl 14-17, 19-20, 22, %8‘9%% Lhﬁﬁgogggig%&o inhibit

API0B-58° 8858y, SHOWEL begpw 66-BEACTIpnTAwe?d, cafied out
in asaclr%seSBuQQergﬂ:b%z 17
oy hager dohta iy b At PRg 2T h) . 1w e,
10 %2”‘%%%2 PGy (adlys and 79, 01¥9BSA82, 184, 186,
Substi&tddlecoA84ni?a 0 {
298, G Ro A0 rE0 REL M 10

ave a Ki value of > 0.01 uM an
uci @Gﬁ)’o%n%l’é and 23uPY pode-(BAU)ATY134- FeadiBofd, wdde carried

7 27, 132, 137-138, 152, 171,
out 7i"‘7t’8 195, P and o o ad T s6a51 Petl Usoo0b! 043096 and
[002503 werkofeand welhave a kie walle §b1vx cé&éoHQ%éngléte was
addéé‘i éﬂﬂ ogng é JAK2 I nhi bition Assay [00295]
S53ays Har 0 hs d5 P HRHSaHANS iiniBkiHPT Bongxeabh 50 nl of
kinatseatoulifie? EOAYAENYAS gsgﬁh gdl (fdl'flf*pI 18}}1 He{d W TWE atp.
i

concent.ration s 1 nal . P concentrat’ on
This QT REE R 3§°P#L‘?f3 KIMRLR (i e sagnEadagsp 2 nM

JAK3C@mmmrr&iS~az\er@daéﬂeF.‘BeStEQ|t el ealid iy, 1ReL 0D Dbl ninytres
at rgom }£§Ct|V|é% u3|n%8a radi onetric filter-binding
88Ty SR PN A af2 nbhi t R ER@cHIPT e potepped whth Sopl

of 2a%sthsitdrl@ropety{E deidyirch)l t&&@@lsﬁeﬁ%ﬁ%% mM

aTp.C ried out in a solution containing 100
"775F, ST MREISSTNSS G cRrsly Weﬂlmwemer t@@l@&@&ferred to

a 9same1d. SdIBE i b Rak i subst iﬁ&%e %%‘1‘}?@%{ a]i)én‘t)ﬂgl% I @eife

were 90 pM ATP and 0. 5ny
Harvgﬁgﬁé Oﬁ£ﬁ§£“@§s%%ngou§g ppgpf'$mgﬂhqiﬁatlon flUld was

addedoaelemﬁhat iﬁﬁo@ﬁo@a@%ﬁoa@%e@téi‘%&ra? é‘%kiﬁ"f:‘ft Lon
generally between 0.01 and 5 ypr cal'l g

TOPC?E boi nt
[00292]  Compounds 12-13, 21, 25, 37, 50, 65, 76, 78, 81, 88,

92, 99, 102, 105, 108, 110, 112-113, 115, 131, 135, 150-151,
158-161, 164, 172-173, 180-181, 183, 185, 199, 202, 206, 209,
and 211 were found to have a Ki value of < 0.01 um.

[00293] ' Compounds 1, 3, s, 7-11, 14-17, 19-20, 22, 28-31,
33, 38-40, 44, 4s, 48-49,‘51-57, 60-61, 64, 66-68, 71, 74, 79,
80, 83, 85, 89-90, 94-97, 100, 103-104, 109, 116-117, 119-121,
126, 128, 134, 144-14s6, 148-149, 155, 162-163, le6-170, 175,
177, 179, 182, 184, 186, 188-191, 194-195, 198, 204—205, and
207 were found to have a Ki value of > 0.01 uM and < 0.5 uM.
[00294] Compounds 2, 4, 23-24, 26-27, 32, 34-35, ;8, 69, 73,
77, 82, 87, 114, 124, 127, 132, 137-138, 152, 171, 178, 192,
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titration was conducted by preparing serial dilutions
from1l0 nM DMSO stock of test conpound. Reactions
woenw@/osexti ed out at  roomtenperature [ 00297] PCWWS2006/043096
assay solutions were prepared. Solution 1 contains
100 mM HEPES (pH 7.5), 10 nmM MyC12, 25 mM Nad, 1
A nmg/ M pE4Y and 180 nM ATP(contai ning 0.3nC of
[y-33P] ATP for each reaction). Solution 2 contains
and 1903 nive HEPESuhpHt 6. 2)avel i M MY y o 8D
o, DIT, 0.02%BSA and 3 nM FLT-3 Thglgsggyﬁwyé%grv 6"%"21\4 2.0
96 well plate by mxing 50pl each of Solution 1 and
2.5 mM of the conpounds of the present invention. The
reaction was_initiated with Solution 2. After
EX o e tbat i ond PB2 Iphibdien Assatom tenperature, the
[00ZEFCt | ODheWASSSLQP i R 194 5 20% TCA. cont ai ni.ng
0. 4mM of ATP. A?I a%% ?%ihieacfpg%jvo %ﬁéﬁagsgfﬁ@ﬁle 33
SXCaRGNSIRE réfkrd aneymeemwast ateed, 183 MWHAD0BLOFERAL) ,Tyr

concRGIHMS2006/ 943098 ,and |}:ei?,,%'t % TCA by a. .
Har vest er 9600 froﬁ1TOﬁ#§% w%ﬂ%%? ?ﬁ§qe%%ga5ﬁganpas 12
BM. of 33p i ncorporation into pE4dy was analyzed by a

Packard Top Count Mcroplate Scintillation Counter

(Meriden, CT). The data was fitted using Prism
Examadig it e tBL'§e Enhib50iom Kissgdw0298] Conpounds 2, 3,

2% 50, 9 , 838-90, 92, 94, 97, 99-100,
[002105_105??1 %?ﬁﬁ 8W??%,s%%§F?T§£:qﬁb,t %%E aﬁg&}t¥4gp inhibit
FLT-B5 Qv i gpgag ag d68adéomelz3c il tdBIHid®Ong288cay. This

; 9. wer 0 o have a Ki_value of < 0.05
050 st te T At rrC G aarabe
PolyASlwe-Dyr) 811 30pESS) . 37Re38t4GnAbierd,cH0ri b4 65t in a

7 . 73-74 8 - 96, 104, 115, 121, 126,
soTuSem Sty g gtoq i BEERY (50 9 amaidtey, 25
NacCljgg- 18D, DDA, 0 19B% , BOA- 208, 2ane ko Werms foundubSrate
Ki_value > 0.05 uMand < .15 uM_ [ 00300
concERtEat e I e 149548 V808, 50 301 afe smne wmg/m1 pEav

(bothq Fragy 40,gnEL-B%kmBdalsh, s69Lobls, 8233, Fld. £ dd1
32 1%8 145- 146, 149, 152,

] 7, 1 , 14 , ‘
concqfirpbitn GF f FOMRRIIA 198, Eher PEpReTfodrient 408, was
genergs ly20@ tverwh 20.0 Wenred f supd . t oTyipav@1aKi & l%&%t

. < 36. Mcrosomal Stability Assay
ciexBiien, bad Sondii Y PrehS rasoBRrEG o It Lons from 10
mM DYERes&bictn of tedeplehipduhiie peabichiend NdALIQSMBSI out at
room! EQRLR-H0GR Of species

[00297] Two assay solutions were prepared. Solution 1

contains 100 mM HEPES (pH 7.5), 10 mM MgCl,, 25 mM NaCl, 1
mg/ml pE4Y and 180 mM ATP(containing 0.3mCi of [y-3371ATP 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 50pul each of
Solution 1 and 2.5 ml of the compounds of the present
invention. The reaction was initiated with Solution 2. After
incubation for 20 minutes at room temperature, the reaction
was stopped with 50ul of 20% TCA containing 0.4mM of ATP. Aall

of the reaction volume was then transferred to a filter plate
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(male CD-1 nouse, nmal e Sprague-Dawl ey rat, mal e Beagl e

dog, male Cynonol gus nonkey and pool ed m xed gender
wauanenpe221 Conpound spi ki ng sol uti ons wer e madePap/us006/043096

di luti ng down the conpound stock solution in DVSO

(typically 10 mM.to give a solution in acetonitrile

(0.5 mV. Conpound (to give final concentration of 5

M was incubated with a final reaction mxture (1000

and lyasioadi 8itRgsef ToAv ey, M GlOsAEB-Prosehh €1, "%
ni coti nam de adenl e di nucl eotide p osp

(Hal?cg%ceé%)f or n?‘{‘ﬁlAB@ﬂP%Q’e‘-ner%t %ﬁ@ogygremn(oRGS)nto pE4y was
anaIﬁK&&IBﬁIQQP@Ekagd 2&%??%% c1nF%ﬂ&atlon

oLcnuc eotl(%F phos hate (NADP) i SOCI
Coury ¥eeidenf Fg CItﬁ%ﬁ%cﬁﬁﬁydﬁﬁ@eﬁa@@édtu81ng5@rlwﬁ

sof 2RO 086 27d PLl/ ¥82006/,043096 30 mM magnesi-um
chloride,” and 0.1 M phosphate buffer (PB) pH 7.41 in

[00358) pr deditreueds 021 B, PRS(pHEOZ. 4)6, 1®0892] sThess, 88-90,

92, LACIIDN QS it e y a (2 L of the
pre- i ncubat od RGSh't65 qﬁg ppteb%l nggibat e P72 113 119, 128
131'm1c"|40501n%9‘\ﬁ¥PBlSPfrittSQr.el('S@r—eéimcubm,l angip besh 199, 202,
206, RSIANGRS &S f eS anpl es were |
i ncubat ed W t h ﬂg%‘leen é{l( i’asquem‘?foﬁ 9- fearddr
[00299dKker C{@E@M@ﬂﬁom x455(,set,t|1m>gs 12f,0rim 207, @@rpl bpudgg_27,

t§-£d h t
B T SO STk O EO T e%m'/"ofoys% PAtkafd-74

heater's fi'xed to the de
¢+ PEmPA.  Uat elDSatlamhemzso a3MuI1t3lsprqb;e7||14-g' Exss, 158,

t t 4 ha e I|qU|d handl er was
L7 %?”38?2&% (‘% %%%P gg%twﬁ?e) °fo ddnpl 34205, and 211
werenifeusso il hmlmtlknnvalméuseoabtsemw,arzi 40,180, and
mn cubat i d transfer an aliquot (100
[OOBQQ] to%g top(% d%k§(93 MEEV bPocky ‘@6ﬂt£§ﬂ$§)]§ﬁr%ﬂ 38,
44, éB &l | [5ed 5 avetdianotes , Tee, O/erganl-@3lbn ].tlgle StOP, szo 124,
r s .9 anal ysi s addi tion o
27 ml%trzgprﬁl \g?e vgﬁt p?eégo}‘}‘gqu%as/g?@aml}él‘(%%l cef 441400 170,
175, JM;(OMBO wormtgma,nloi9::,(yva1gs)l25@23%?3&5@8?2\@% (fgpuéld to
anal.ysi_s e sio ock was_ pl ace
hawel\/?c %mx ngg f%’fr#hé)io]rnﬁ’zw ampl i tude 5) to
preci pitate out proteins. The bl ock was then

GR42 2000 rpm 15 mn, 4 C. A
13 sferredto an

f003anal ysMsclﬁb@Ohaandsttatmbi@ﬁkwaé\/arﬁoﬁﬁﬁbﬁ:btiu %?éfgtlon of
de 1&3:“3 n_GR412; ? rp 5 mn, 4 C prior to'bein
PleErp fBF“‘SnBH? ew S FOPPBEF | £50TeRe radEro R mabcies

(maléyChoehi motukBg hﬁﬂéﬁS§¥H§EEEEE@l@y ¥BE bMah%gﬁéigle dog,

male Cynomolgus monkey and pooled miked gender human) .

!

Compound spiking solutions were made up by diluting down the
compound stock solution in DMSO (typically 10 mM) to give a

solution in acetonitrile (0.5 mM). Compound (to give final
concentration of 5 uM) was incubated with a final reaction
mixture (1000 pL) consisting of liver microsome protein (1

mg/mL) and a B-nicotinamide adenine dinucleotide rhosphate,

reduced form (NADPH) -regenerating system (RGS) [consisting of

2 mM B-nicotinamide adenine dinucleotide phosphate (NADP) ,

20.5 mM isocitric acid, 0.5 U of isocitrate dehydrogenase/ml,
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chr omat ogr aphy-t andem nmass spectronetry (LC M5/ MVS).
Sanples were injected (20 LL; Agilent 1100 liquid
wohowmaéngr aphi ¢ system equi pped wi t h aut osanpCems2006/043096

onto an anal ytical columm. Mobile phase consisted of

Water + 0.050 (v/v) formc acid (A and nethanol +

0.05% (v/v) formc acid (B). ' [00304] Running a

gradi ent nmethod optim zed for the corrpound of
30 mmteagsésian iced dlad he, '
- 4{a/\lﬂnal yt cal __colum. The trg(?awwrzﬁ ?hg&bﬂg uffetr (FB) PpH

50| BREFRPE S0t -0 4531 RiD 00677056201

US2 / )
o095 USO0R8) D400 25, A D T SN EE LU oo

ef fl uent entered the e
of thpsprevenapleredf REMier Amms SoréMdhEfibakEat %&@%@s@f@vm/ps

t t 5.9 mn of the run.
i S085! 90 PL BB Gyh o STy el wbnsomzogpinuces
at wt‘eca)est Sainp lesc wieatd onﬁzumrteecmmﬂmiﬁdEppe%BE'fC%tﬁls (1.5
ssed as a, parent remainin

I
therﬁ‘%%té?n \hgﬁ 2‘5— Torl D%(S: MATHBSIF ef af POELEBIE ﬁmﬂeéo
ampmiﬂ% qmcsrlng# o tgead 96%363920;%2 bFOLS plate
heat?égrssgﬁ )é%dstéo E d§‘Fk9§‘ dgforgz-lro]gfbecid@y qogagbgrd Manual
Heatidg- Eli0hadied 113, al i1t hrobk? 6e1l 28y ﬂ-}gléagu%%ﬂatl_éé liquid

7-13 46, 148 153, 155,
nandpHe 172‘“%?%“ LY 3PALEE) Wi Pragragacd 1 §BinPREP software)
to sEAPIEO A hd i dB5s0had- 200ubAR2 or2 Abr:206re 208y e2nd, 2%1 10, 30

g ere . found to have stability to human |iver

an :@ PETOHESS & f >18pubatdpa ARy tamrert 80 Emlnéalleguot (100 pL)
a[(gQ%Qﬁ] po s 2-14, 16,. 18, 31, 33

= SS90 52 g g?“lsfi,lgg’z‘]’ SertSE ing $90 155, 0%4chllled

meth@glol71 T % 79rg80ic84n 8he 4 orP&ixdldre 103 gélmlzed for
13 132, 134-

anal g_'s 3:1%/2 a}%%i %%18 %Ezap;ﬁ?%égf%‘% e s u% %zaq\}é?%us/organlc

(typh@aﬂdyt a.dmven séabsbi by harhHmRA .| Wale )1 Crosones at
0o rerml ning after 60 m nutes. Exanple 37: Analysis

(003937 ce) | PIHBT i Fer 3T bHS AR d EiPaBitPRt 100367 Conpedinds a

shakeer €DSCT eBRAEbhDE & heip abhl i E¥40 2'0”“'
roliferation and the| r effectsron cel I Jb‘gﬁ% ) to

precgg g EeoH B2 et 1S obt APA eEJ—PF?bmWE@AG@%n d:Qrstmgfm@@d
(Jouassar4sizgwe o drel syw, [ 09308}, Cal 0295 cg 's%n}ﬁl eded (200
onpound Was

in 96 well plates and serially diluted c
KL) WRfedhFd tHEn@l9Bred daphicanalysis block and the block

was centrifuged again (Jouan GR412; 2000 rpm, 5 min, 4 °C)
prior to being sent for analysis. Deépletion profiles were
‘determined by monitoring the disappearance of VRT by liquid
chromatography-tandem mass spectrometry (LC-MS/MS). Samples
were injected (20 uL; Agilent 1100 liguid chromatographic
system equipped with autosampler) onto an analytical column.
Mobile phase consisted of Water + 0.05% (v/v) formic acid (A)
and methanol + 0.05% (v/v) formic acid (B).

[00304] Running a gradient method optimized for the compound
of interest carried out the compound elution from analytical

column. The total run time was § minutes with a flow rate of
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Control groups included untreated cells, the conpound
diluent (0.1o DVSO al one) and culture nmedi um w t hout
woebd79s628he cells were then incubated for 72 8CcTAB2006843096

at 37C in an atnosphere of 50 C02/95% hum dity. 156

WD 2007/ 056221 PCT/ US2006/ 043096 [00309] To neasure

proliferation, 3 h prior to the end of the experinent

0.5 pCG of 3H thym dine was added to each well. Cells
0.35enB/hien DREVestedcard it i SOl posat @Htéé%oir%'té vity
1 counted on,a Wallac microplate beta-counter. Ce
CLEUTERTRTRY 1RBEZ35de8s SPWSi ol M dhlee CebiE) t off @6AQcromass
Quattordees UEEndBR mELRY &H MrorkdSE- ugves Wer ;
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of ioiksediicubapi ony i oV oynd r.e

i ncubated for 72 hggr%é@lg-rg{jgev\%%eé f%%?ggﬁaggl §H\ﬁﬁé§§te and
resylis) Ve LTPUSSERE BSmboRent0rda 118ng 85 89£h8Z, 30
minukled Jdd8s , i 4 159- 160, 170,

172, 176,9]113%1‘11%%@ Jf%g,%-t%g’% t]1"96159 TRt 9Sesa1822, 00,
LO03A. 205CCmpRunds . 5} 00312 1The Z00i22mi 26 2DAPBURES , Ware
ag-goncubated o5 hagur a > found, to ha n 1 C50

val ue > 0. 0%4 u%/lgénggﬁg.'ZQ%WSeé)eg‘pgﬁsnd%O5,¥§6?340,85'
87-596, BB, ¥, 99310Q1510219.05121-0623,10,126:4281713020-121,

O gL 15 1907 138" F02 204 P 206780312155
159 e f tdowt My chipoundd -Wese ilsoubatied 138 - 74 houss, 1ss,

100 2 S0 T80 1090848, 23 COONIS,” D50 dbh 34 were

foungz fo) Imvel 38;aUlli t ¢ 46p hiba8nlA0velbhidifdeddds at > 50%
.88- - . 200, 206-207, 209-210. 96

e B e o 0051

urs Inc 1 The foll ow ng conpounds were
[003/0fdubatsndomads Hou7s dand2wane fieyndd,o vyesan $6£5037,

39, Mal ugof 0. oynds __7, 12, 38, 50-51, 56,
70-71,20’784,%'805972'1%21%5? 55-’95,9'921'955-3'965,4996’%05,71: 76,
79, $07, 8#10-8E1,1,94.2898 135021530p31550515%0gndhilBh 17, 120-122,
126-198314oTh | 10w r 0 nds _were i ncubated for 96

hour's Bacl)ﬁdelv\%?’e ou%%bmggeggﬁ’l%d'vé%‘ﬁ7> BePsL7L,
194, upngn@02 wedre uMuGbnpouhdsels2abd18ty8+tD Hhimad 3t 18er

micfggomég'%% ;ﬂgégiré%%ining after\60 minutes.

Example 37: Analysis of cell proliferation and viability

[00307] Compounds were screened for their ability to inhibit
cell proliferation and their effects on cell viability using
Colo205 cells obtained from ECACC and using the assay shown
below.

[00308] Colo205 cells were seeded in 96 well plates and
serially diluted compound was added to the wells in duplicate.
Control groups included untreated cells, the compound diluent
(0.1% DMSO alone) and culture medium without cells. The cells
were then incubated for 72 or 96 hrs at 37C in an atmosphere

of 5% CO2/95% humidity.
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52-55, 57-61, 64-68, 76-77, 79, 86, 93-94, 98, 106,
109, 132, 137-140, 154, 156, 161-163, 165, and 201. -
w0 5007/080222007/ 056221 PCT/ US2006/ 043096 [ 00315PCTiS2006/043096
foll owi ng conpounds were incubated for 96 hours and
were found to have an |1 C50 value of > 1.0 uM
Conpounds 3, 19, 21-27, 47, 49, 62-63, 72-74, 97,
108, 166, and 167. Exanple 38: Abl Kinase Activity
[0030W) bi t TONMASSaY-A io f_the Inhihition
cne SONStant Ki [ 00316] %ﬁ%&ﬁc\%fegsgrgeneg ft(?rbct]"f‘f"elernd of
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coupled —enzyme systemwere 2.5 mm

[Ooﬁr?dsphd@?@%‘ylmvanes ZWWMdﬁ&DHaenﬁé) uﬁ)@ﬁmat[@w mg@i ©2 hours
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-afs ATR And t C terest. The ass

1297 ock lﬁffg{'@so ztgl o%g?&yggl s it {bat &b |i’19ﬁ 9696

198 -3&@19. pﬂ%ﬂ'-e?%than@ piLiof the test conpound of |nterest
spanni ng 0.002

t1f i nay ons I pM
L0030 AL Gt o P b TRt gk Pieot ot 72 nours
and Wﬁm%tﬁmmd/vatsiphepar ar:l tn;zsse:ylaajue di thosinm(éﬁg”k lomdb um:
npQU toc e test conpounds~in
Comp%gu hten';(r]I S:lléa?lt es. \'IA‘I’-ﬁe r.é g \tfvgg fi % atet? byl2Ehd23,
126- aa@,“l@ro,oflifflpll@ﬂ AI@7(f[LBaI-1<5Qr)celrﬂ6 ation 148 pMi, 173
es . of, I bt ai ned usi ng a nol ecul ar '
77 @3 cé}gfi pec% g%é\epigge £833éP3(semy A%, CA) over
(0032081 ni nTite P V.owThe Kbmpalhtas were deiRIENSY £5P™ 2 hours
and Iwgger %%qu}@ltc; %a?véjaé% ?&ﬁga}rab{g%tr Iégg) %rfp Il?l\g, Plsqt:é)rgrgp@unds 59,

concentrati on usi ng non
112, Gtaphpad cSoftmvarez0 San2diegs, €Ap., 131583300136, 141, 145,

148- g997/9§%22£JD {}%209g504g996192 193, 197, 200, 206-207,

209-210.

96 Hours Incubation

[00313] The following compounds were incubated for 96 hours
and were found to have an IC50 value of < 0.05 uM: Compounds
7, 12, 38, 50-51, 56, 70-71, 78, 80-81, 84-85, 88-920, 92, 95-
96, 99-105, 107, 110-111, 128, 135, 153, 155, 157, and 164.
[00314] The following compounds were incubated for 96 hours
and were found to have an IC50 value of > 0.05 uM and < 1.0
uM: Compounds 1-2, 4-6, 8-9, 11, 13-18, 20, 28-37, 39-465, 48,
52-55, 57i61, 64-68, 76-77, 79, 86, 93-94, 98, 106, 109, 132,
137-140, 154, 156, 161-163, 165, and 201.
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Exanpl e 39: Miutant Abl Kinase (T3151) Activity
I nhibition Assay and Determ nation of the Inhibition
wQanstoae21 | C50 [ 00318] Conpounds wer e screened#CTmiS2006/043096

their ability to inhibit the T3151 nutant form of

human Abl at Upstate Cell Signaling Solutions

(Dundee, UK). In a final reaction volune of 25 pl,

the T3151 mutant of human Abl (5-10 mJ) was incubated
[003M5]h 8 Tin®vl FERPSonpg7 corpouried? »{?@&&Dmcuﬁgte 6 hours
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final concentrations over the range 0-4

reaction was initiated by the addition of the MyATP
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PP- $R4%hel Y84 ldual Reaghienscvievit icesrmissd dumncihoa obélution

contlakiiRid oro € aR% eRkPALI g;-l GPE')S”‘J.% g\B’I ﬁqacggz.l nf? b §RCl, 300

Sof tware, San Di ego,
pM NASEGmM1 QO 3XBF ﬁmﬁpaanﬂ&smer eF&&b&e@ﬁogﬁaégeééncentrat1ons

|I|t to |nh| | k4_using a radi oactive-phosphate
in t{ii%corﬁ)cié Pat’ion a@sé\ PﬁAéggyz thf“é‘ eI but $P‘h Te\guls MO)
and X @egft 81V MIPBYAnPFEKEX, A%@QMMF]P% ©: 4O, %i/'\%njmrale

angezmw DIT. Final substrate concentrati ons wet e
oL TEISHIRTS (WAACFRESPCATRR G| SATPC amrkrham AL

kinaBkar rrﬁ'am]Bldﬁr&ﬁ‘éht‘.r@tQHﬁs Coentgal Shriithe3i0PM ¢
KKKIVDATFA Assays were carried out attl}%ézoupled

enzyREPBER el SR ) DR BFRHOSAR LB A A0 BErNADH, 60

ng/miopytruon teakindEPaied sON n
[003% t ed_above, * with the ex%:lg{;??'o%a%#t &'%fPéé}gr({}ﬁ%gﬁ%?e
i‘pouﬁ& G 'Rtk Beifer opolukdont wele sutapdmed was

contpliated bniadcid sl l-badecfolioved B d 2
of Ag% Dl\/g t ock cont afm% serial dil u%éf)g%swo E}Prkfé% %ptlon
077 1tl§€f<'1 \FSP0ere e 3pD 6inE AEesEst amo@my stock
bufféfyﬂbmahhy)ns'[(asrdl fhEn 2nELBRAE eaCORC N,
2 1 JgPMAEth 2270 d sor i ar dranes Ph o tﬁﬁ?utwleqtri Prace wien
BL(? SDhVEETc GATERYRA i oh Tojergnt prafdnads qemeentrations
typically spanning 0.002 pM to 30 BM at 30 °C for 10 min.

Typically, a 12 point titration was prepared by serial
dilutions (from 1 mM compound stocks) with DMSO of the test
compounds in daughter plates. The reaction was initiated by
the addition of 5 pl of ATP (final concentration 110 uM).
Rates of reaction were obtained using a Molecular Devices
Spectramax plate reader (Sunnyvale, CA) over 10 min at 30 °cC.
The Ki values were determined from the residual rate data as a
function of inhibitor concentration using nonlinear regression

(Prism 3.0, Graphpad Software, San Diego, CA).
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i ncubated for 10 mnutes at 25C and the reaction
initiated by addition of 8pL [7-33P] ATP (fi nal
woanwesénat i on 15pM . The reaction was st oppe8CaUS206/043096
180 minutes by the addition of 100pL 0.14M phosphoric
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incupaddorpffqni 40 nEveResoAti Tobn temefiaedr-dy the reaction

LS . 2Q07/,056221 _ . .
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determined from non-linear regression analysis of the residual

enzyme activities as a function of inhibitor concentration

(Prism 3.0, Graphpad Software, San Diego, CA).

Example 40: Plk4 Inhibition Assay:

[00319] Compounds were screened for their ability to inhibit
Plk4 using a radioactive-phosphate incorporation assay.

Assays were carried out in a mixture of 8mM MOPS (pH 7.5),
10mM MgCl,, 0.1% BSA and 2mM DTT. Final substrate
concentrations were 15uM [y-33P]ATP (227mCi 33P ATP/ mmol ATP,
Amersham Pharmacia Biotech / Sigma Chemicals) and 300uM
peptide (KKKMDATFADQ) . Assays were carried out at 25°C in the
presence of 25nM Plk4. 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. 30puL of
the stock solution was placed in a 96 well plate followed by

addition of 2ulL of DMSO stock containing serial dilutiong of

- 159 -



N (Cl_4aliphatic) , N (Cl_4aliphatic) 2, O
(Cl.4aliphatic) , OH or -NCO( Cl_4aliphatic);
woher@see2sai d al i phatic is optionally substiteCeasMobl43096
1-3 fluoro; R is T2-R10 or L-Z-R10; Rl is T3- (Ring
D) ; Rng Dis a 5-7 nenbered nonocyclic aryl or
heteroaryl ring, wherein said heteroaryl has 1-4 ring
het eroatons selected fromO, N, and S; Ring D can
the dptdonabhyobedf Usedivklihy Rterflug RagnDl E3n8:5-8
oncaer otrratl c pa t] 8' | y sat ur at ed, E?ul |y unsaturated
g CohT ngUBYAwEE nghgtoé‘l%a?t%lﬁasajse@eb‘tlbelwls@nun

duplmdarwenﬁlﬁa(ygBMSOr c&ﬁb@%&ra@.@% Ségéét ' t”g:gm,{:fa%”%as pre-

mcu% X ci‘ﬂ)g R 9, D and Rag o

19 t Ut ed By b% fF4 R5, 6’rC wziﬂsle eia@éhctlon initiated by
dd &lib:%& id it 0 D and
2 ndependen y su t|tu gsgngﬁ gﬁ’ = gja?%ﬁv‘

The reagidiepre idest $yopped. éfabkymaﬂHMiﬂﬂEéélbﬁrthé addition of

b t 0 7/ 05 221 PCT/ US2006/ 043096 Z is a
100RL> ey @f“’d%p PR rRiE, & TaEc e Blpspbarel tulose

fllt.ego.96 W&OPL pleN(&G}I@ﬂ]Zl;poS@ZN(da&) no. M{FMoBs0

pretxl %e)d g&tﬁﬂ@%m ‘B\Iy(\lf%&eg)ﬁ%ﬁ%’}q iR 64\,(3;@)01: tfcthe

addlt SO0 RE)51L, of GLHIRG) Qﬁoppea( B@ mn@(ﬂ?t@ 2SQ[‘he plate was

RG - C
washe %5&%% 2(9(%}8?6%’ Nélﬂg%h?ml(q?@CJg( er @}‘Ylng,
100}1@.R@ptim‘kha(s|2%ﬁl) ‘é‘,GL;pSeﬂ(’j\IRS) =Ni @i a- Gc&ﬁ%ﬁ%&%lé%‘)\l(%%é@%;r

- or -
(Perkin ngge%g)r?denaﬁ f%%‘éﬁl?gof:hﬁ @fcéopélll@:l itferfc ighal hlation
counphegei (1450 MLiobdEANLLGuol EB@n@h&W&ﬂ%ﬂH3d8§§{%gre

ona| replaced by -0-, 0-, -S(O
w11 8O0l SRRE I s e pankerpubb SRR Eat 141 of the

dataOpélmfsgr mirxsapp?z &nth Raer@r 8ai Bdeneadently,
or. R2 and R21 are taken togﬁerl%l??ﬁr

regr?ﬁ&l?n ﬁP&%Y@rﬁ%g’fattd?% }pitdpi gatpuSeda Hsgng the Prism
softmﬁhepedkalgresa(tdﬂaqﬂ%@fpﬁﬁé&'@Eﬁlgﬂsét Weal 6 8¢ oon

3 ring het er oat ons sel ected from nltrogen

Graph%cgie% Q&Waﬁﬁ f FRD iHi s iCahefosnhat i U6RAbl e ri ng

[003zal bonwafi 1 es aied Hatiee Bidd d¥eh 508 Bdnb¥pB? 824 Ridaiments of
thlslfgsggggggillt is apparent that our basic examples may be
altered to provide other embodiments that utilize or encompass
the compounds, methods, and processes of this invention.
Therefore, it will be appreciated that the scope of this

invention is to be defined by the appended claims.
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substituted by halo, oxo, -CN, -NO2, -R7, or -V-R6,
and each substitutable ring nitrogen of said ring
woaompdeny R2 and R 2'  is independently subst PCuuseooby43096
R4; RS is -R -halo, -OR -C (=0 R -CO2R, -COCCR,
COCH2COR, -NO2, -CN, -S(OR _S(O2R, -SR -N(R4)2,
-CON(R7)2, -SO02N (R7) 2, -0OC(=0)R, -N(R7)COR
-N(R7) C02(C1_6 aliphatic), -N(RA)N(R4)2, -C=NN(R4)2,
-C=N-OR, -N(R7)CON(R7)2, -N(R7)S02N(R7) 2, - N(R4) S02R,
-OC(=O N(R7) 2; each Ris hydrogen, a d _10
We czilaiiphatic group, a C6_10 aryl ring, a heteroaryl ring
ddﬁ%énc}o Ei Egrﬁtﬁlggsi or a heterocyclyl ring having
ng atons € héteroaryl or heterocyclyl ring
haV| ng 1-4 ring heteroatons selected from nitrogen,
oxygen, or sulfur, the aliphatic group and each R
bei ng optionally substituted Q 6 R9; each R4 is
-R7, -COR7, -C02 (optlonallxl tuted C _6

aliphatic) , -CON(R7) 2, oFfN-SO2R7; - 162 WO

2007/ 056221 PCT/ US2006/R%43 Vis -0-, -S1 -SO,
-S@2-, -N(R6) S-, -S02 |(R6N-, "N (R6) -, -Co-,
-C02-, -N(R6) CO-, -N ( Or! -N (R6) CON ( R6)
-, -N(R6) S02N(R6) -, RYN(RE)N(F®) -, -C(ON(R6) -,
~OC(ON(R6) -, -C (R6) 20-, <C (R6)2S-, -C (R6) 2SO,
-C (R6) 2SM@2-, -C (R8) 2SN (R6) -, C(R6)2N(R6) -,
-C(Re) 2N(R6) C(0) -, -C(R6)2N(R6) C(0)0-,

O3 W bR QeogliBIe NI N ke, Oupecein:

- HE s sthEaER@)EZQr PYEaERA)e 2 Fherdin ReacR59ing- ¢s

opt{(%%l]]?;% %B?h%ﬁ%yc%stl&%%%&ﬁﬁz “and R2";
FB?ZNQRCS)GE’» -+ C{R6), 2 RG] )CU(PO’))O.»-,-C(RG) =NN ( R6)
() S (o125 kol Ty R Ry (o - con
N (Ci( Re) ipkachcR6 Nécnnaép@ﬂl@é;md)yz hyditgernt igphali &) , OH oxr
B R
substngtenhecﬁ with thé filucggen atom to forma 4-8

e_lhedrzh%her ]gy]gléf or. heteroaryl ring; wherein
sal d eterocyc yl eteroaryl ring is optionally
SLR)lstJJSt Ut edR\AArIQh - ,4 J6; each R7 is independentl y

i égeﬂ 151 aHI%gﬁbg%eéim#%é%i%?rgdaggierOa teroaryl

ni ng 0Z4°hét Eroat ons: S6
ring, wherein said heterocaryl has 1-4 ring heteroatoms

selected from O, N, and S; Ring D can optionally be fused with
Ring D';

Ring D’ is a 5-8 aromatic, partially saturated, or fully
unsaturated ring containing 0-4 ring hetercatoms selected from
nitrogen, oxygen or sulfur;

each substitutable ring carbon of Ring D and Ring D’ is
independently substituted by oxo, T*-R®, or V-Z-R%;

each substitutable ring nitrogen of Ring D and Ring D’ is
independently substituted by -R*;

each T, T°, and T is independently a Cj;.; alkylidene chain

or is absent;
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0O, N, or S; or phenyl; each R is optionally

substituted with 0-3 J7; or two R7 on the sane
waizbeogeniare taken together with the nitrogeRCTwSEmeN33096

an optionally substituted 4-8 nenbered heterocyclyl

or heteroaryl ring; wherein said heterocyclyl or

heteroaryl ring is optionally substituted with 0-4 J7,

each R8 is hal ogen, -CN, or -NO2i each RO is -R,

-l s aca;-ﬂ 2 070 fne- OFBRn oxCRe0Rpeo PO
-ggzi - CN, -%O)RI S(O)2R‘ -SR™ [ -N (R) - CON
()13 OEmRPTR 7597 - 0EQ=0) B (R°) SRe( R )rng(RG) -
~N<r("'r¥—) can, Cl-r@z—al Immﬁ>@o N(ﬂﬁsw(otild?o NM{&
I_;NR <N (R () or -Ng ))0
N (‘%93\7 (Br) =N ”ﬁ( N OR € (@NR(R Jor —@CéQQH(RiD V'S

-C (Rf) 4enrerrber(e€| et ero@yﬁfﬁ Gdd,Ng. £ae¥ kA, ng 1 6
om sel ected frorr21 NRl&wt) S, egc(:ﬁ REPERY

t )
‘C(Rggﬁ%gﬁ ATy ~SBHME F W@ith OCB(R)QQNKRe)n@é@)Gf— J; -
-c (RFG3NMRe2007L @Q@Z;leegt/ us%o(cg@/) %g%g%g g@qch J and JT

IS | ndgpendent |y CO2R,
“C(RTOAHR ) TRBHFOOR - qvqozccfémzmsfo\;wmg(q 2R - SR

2R , ¥4
. -L%R%Szcéf(c 6 a%%%ha?%%wz) §§45"Oﬁz ’%ﬁ{‘%ﬁ%‘ chain
w eJ:.:,;}._(Ji HR s:._nfg;_wpyf%gzﬁ( RAE2, amxm?%?oa?uﬂmra
cjptl ach @%%1%7 i's |nd§pendently NHz%—] S%O "S-, or
N(R( C1748 |bﬁaPP‘é}Onaliul(yCqumaw@)wiZthhaFGgeﬁ groups;

Ck24ahigphat |egr CH, Liphatic CO2H
,. Q02 (Cl_4al i ph%tl Cd%égafﬁgllg% %4al_|)rphat| Q) ° Cg%’ , OF R and
R agg oepkan| F‘ﬁﬁﬁtﬁh@r Zflﬁbrthﬁlizgrmltpsrvmlngeasame @boorm a
Fuse®l, en difd.as at her  wi_t at

“ESWi ch each se'g{g%f ggg?tﬁ%ggt%gn%r &re b [}?CV g#%r%t%d'
ringnidyemed Osat urinedhe paroasbg Saatllelca:teeﬁ Er@ nitrogen,

< el ected f
o yg@?ﬁafdir %ﬁﬁ%dﬁ&lﬂ@i‘é?ﬂ gﬁg}c}ro en tt eC egl%%rog]on of

saidf gumed Byinche&@ded opyj B gmxﬂlpB i isoﬁtddéjfﬂrldelﬁtepil' aced

bWt I or q 3al kyl); V\,heregn sai d
SUPSEL %g:%?y?’yl s(l?l]aop |ok(¥n}§1 Iy gﬂbstﬁgﬁ_t edR Mmi®h 1V3R', and each
substiuitiapde anrtglxmiw:dmg)gnnoﬁt saBdoRihhe AR AWM RN ang R’

hhe %‘n h oLs JT groups are
te loptl ona ntq ep ace {u%}g g ﬁe’ach R11 is -R7, -COR7,

Bbzusopmorlalall;v SR, td e-eb)@i . 6-C@JR phatdedr, - EGNH,COR,
-0, (RIen2: -8koyRO2RE(0) R, -sR, -N(R%),, -CON(R")s, -SON(R"),,
-OC(=0)R, -N(R’)COR, -N(R7)CO;(Cy.¢ aliphatic), -N(R*) N (R?) 5,
-C=NN(R"), -C=N-OR, -N(R")CON(R7),, -N(R’)SO.N (R7),, -N(R*) SO:R,
or -OC(=0)N(R’),;

each R is hydrogen, a C;.i0 aliphatic group, a Cg-10 aryl
ring, a hetercaryl ring having 5-10 ring atoms, or a
heterocyclyl ring having 4-10 ring atoms, the heteroaryl or
heterocyclyl ring having 1-4 ring heteroatoms selected from
nitrogen, oxygen, or sulfur, the aliphatic group and each R
being optionally substituted by 0-6 R?;

each R* is -R7, -COR’, -CO,(optionally substituted Ci-¢
aliphatic), -CON(R"),, or -SO,R’;
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each R is independently hydrogen or a Cl1_6 aliphatic

group optionally substituted with 0-4 occurrences of
wolaRy7/05644{ CI _4al i phatic) , N(Cl _4aliphatic)2, Rarwgems043096

G _4daliphatic, OH 0 (Cl_4aliphatic) , NO2, CN, CO2H,

CO2 (Cl_4aliphatic) , CONH2, CONH (Cl1_4aliphatic) |,

CON (C1l_4aliphatic) 2, O (halod _4 aliphatic) , or

hal o0 _4aliphatic; or, two R, together with the

aton{s)-ovo, whi-Gh tda;ey arsy attaqj*@@ =
tionally subst i tuted 3- 6 menber d car boc;%:)Fﬁl R® )

“NRdier o&ft yI = Caich ‘F@”RSQCFQTdepéﬁb%ﬁtqu)l-Oﬂr Q&(R%\)ICB@N(RG)—

-N (R® /
A g IS
h

-C Pw})léPer n~& t¥ng 7S (BptiSehal 1< 6Rid 2B@depeﬂd‘éﬂf};}SOzN(Rs
C(EGUQISKR'? ut ed_c\mﬁ)‘gl\%a@(ﬁ @(Rghﬁr(ﬁe%fmgg

laim1 or claimz2, wherein conpound
C(Pof> =MPNARM 1/ or CARSD FFNZO-\AheI(b(lRﬂ)Q\Tl(E FIO4R®)5-, The

-C (K ® -ong,of_g 3 EIHRZISHOT
( og??gﬁgldsl étﬁ?s’t | tS)tlgd Cgﬁéngl(lﬁ C?&gﬁ "The conpound

of¥ driy hER df20cl-ai1R( R 5S- vVneEéRﬁ);FSOJr,S +-|;:(Rﬁ)agszu‘;er,1,
-C RSI)\IgBoN) HON. 1o e ound~@f cl I
( Ho = .) Ch%-d}ch%gEnd 0 8cl’al %0;1 Whg@l6 m
‘C(RH) 2@C(Q’h]§(80hpoun§(815)zi‘h()deﬁ@—of -cﬂm"mi,NIRS) cwbgoei n

-C (R Nﬁr'ﬁ?Rl - Thecom d wherein T2
( |% abs ) cj(g}u)e igrgﬁpéungﬂﬁf %m(ﬁ ﬁ\é{%f Tlains 1-7,
‘C<%e¥éﬁiﬁ WN@ ) b-Z-R @° )mm‘nlmmom)ou,ndoﬁf C(bﬁl(ﬁf)l.l;,
Whey, sL i 13. The corrpound of
cl alér}ni r1121 ossllgxd%\igelﬁ%%t&yi YARRERE. ©F4. lehé"]c,“é?ﬁf‘tﬁMa
optiemadily a3t ierednwRtl 0s3am®epbironaid RS §ubsbist Wed he

sancEIAUARE 56502000 GR00} ST SR O 0
to fiogm ﬁeﬂr‘@sé‘iﬁf@@ebgdf hetmlr:acyslbleo(rJ)l'Qat@roaryl ring;
wherein said heterocyclyl or heteroaryl ring is optionally
substituted with 0-4 J%;

each R’ is independently hydrogen; C;.¢ aliphatic; a
5-membered heteroaryl containing 0-4 heteroatoms selected from
O, N, or 8; or phenyl; each R’ is optioéally substituted with
0-3 J’; or two R’ on the same nitrogen are taken together with
the nitrogen to form an optionally substituted 4-8 membered
heterocyclyl or heteroaryl ring; wherein said heterocyclyl or
hetercaryl ring is optionally substituted with 0-4 J7;

each R is halogen, -CN, or -NO,;

each R’ is -R’, -halo, -OR’, -C(=O)R’, -COzR’, -COCOR’,
COCHpCOR’, -NOz, -CN, -S(O)R’, -S(O)}sR’, -SR’, -N(R’),,
-CON(R')z, -SO:N(R')2, -OC(=0)R’, -N(R’)COR’, -N(R") CO; (Cy-¢
aliphatic), -N(R')N(R’)z, -N(R’)CON(R')z, -N(R’)SO.N(R),,
“N(R")SO;R', -OC(=O)N(R’)2, =NN(R'),, =N-OR', =NR’, or =0;

10 .
each R is a 4-membered heterocyclic ring containing 1
heterocatom selected from O, NR™, and S; each R is optionally

substituted with 0-6 occurrences of J;
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i. 16. The conpound of any one of clains 1-7, wherein

RY is represented by formula ii-a: R11_~ (J)0-5
woOi2e@/05221 The conpound of any one of clains 1PACE/US2006/043096

represented by formula la: R R2. NH HN N Rx RY N

S Rl la. 18.-The conpound of any one of clainms 1-16

as represented by fornmula Ilb: RR R I~-NHNRx N RY N

S R Ib. 166 WD 2007/056221 PCT/ US2006/ 043096 19.

Theaclonpoand of fbahﬁdéﬁeﬁaeeﬂtajynlzl&—ﬂ@%e' noﬁz bs( Bir,
uted Cl1-3 aliphatic.

[ it
—Coz(%:jrrp(%g)t a %%ﬁ?ﬁi(%%f‘ WhEPEi B i 35 ) By $H@)2R -8R,
—N(R:qoapoundeWapy gg@zwflibljgalc rmodFT@plﬁ]a}/\?gr(ﬁppCB% is H
t I
N ﬁ&ﬁﬁpfﬁéﬁggal lléﬁ?‘l%?écl)o? g’}]éﬁ*"rl?é“ 21? wHEH&" h2 Ri 7§~ ORi S=NR,
=0, & 1516 ) X9 d, ”UNQ@WJSDQNQQW og.me% feaky! -E’EQ% 3Ny

g is fused with R ng e compoun
-oP ?lé} %?Pzz 2wrein Ring DD |s napht hyl

benzinn fFazele, g UYig ol RhchEPHURAY! | B8y
conpound of an{/ one of dlains I- 1, ther 21 1‘F‘ela p%at§c

N (Cags gl iPhatiirel od RHRSSRE i elaagtnpblatn@t eIFBr YO (T4 mghpndtlc)
NOz,Wbﬁﬁeb@ﬂ{, CO; (Cy4aliphatic), O(haloC;.;aliphatic), or
haloCy_jaliphatic;

2 J or J° groups, on the same atom or on different atoms,
together with the atom(s) to which each set of J or J* atoms
are bound, form a 3-8 membered saturated, partially saturated,
or unsaturated ring having 0-2 heteroatoms selected from O, N,
Oor S; wherein 1-4 hydrogen atoms on the ring formed by the 2 J
or J° groups is optionally replaced with halo, Cizalkyl, or
-0(Cy.3alkyl); wherein said Ci-;alkyl is optionally substituted
with 1-3 fluorine; or J

two hydrogen atoms on the same atom in the ring formed by
the 2 J or J7 groups are optionally reblaced with oxo;

each R™ is -R7, -COR’, -COz (optionally substituted ;..
aliphatic), -CON(R’),, or -SO,R’;

each R’ is independently hydrogen or a Cig aliphatic group
optionally substituted with 0-4 occurrences of NH,,

NH (Ci-.4aliphatic), N(Ci-saliphatic),, halogen, C;.;aliphatic, OH,
O(Ci.saliphatic), NO,, CN, COz2H, CO;(Cisaliphatic), CONH,,

CONH (C;.4aliphatic), CON (Cy-4aliphatic),, O(haloCi., aliphatic),
or haloC;saliphatic; or, two R’, together with the atom(s) to
which they are attached, form =0, an optionally substituted 3-
6 membered carbocyclyl, or heterocyclyl;

each R” is independently H or Cizalkyl.
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Dis not fused with D . 25. The conpounds of claim 22,
wherein Ring Dis phenyl. 26. The conpound of claim
wazpomkenei n Ring D is nono- substituted in thecT/us2006/043096
4-position with T4-R5 or V-Z-R5. 27. The conpound of
claim26, wherein Ring Dis optionally substituted in
the 4-position with V-Z-R5. 28. The conpounds of claim
27, wherein Vis -N(R6E)CO, -C(ONR6) -, -0-, -N(R6)
-, or -N(R6) SQ2-. 29. The conpound of clain127
wherein Vis -N(R6)Co- or -C (O N(Wﬂ 67 WN\
2007/ 056221 PCT/ US2006/ 043096 30. The é;ﬁ
2. Thaecofnp(dLﬁidTBJiQG:*]%QimV\hﬁrﬁhéréthH% igl_4 alk

._The co nd .of _any one of clains 26- 29
Wher\f‘ﬁ%ef% ee%g% Fing aBEQEP%l%alﬂﬁ’e oA SR NE L f%tltnted

witlr epr esente@d. by formula I1-a: R2 R2' NH HN N Rx N Nu
RS Il "*Dr GNNQIl-a wherein 2, R , R~', and Q
are as defined according to claimi; R ng Dis phenyl

3. The aohwwriizead Jietakoaryl c0atAi B ngméx%mh%i %{soa@ms
selected fromO, N, or S; and R5 i s a
optionally substituted with R9. 33. The conpound of

4. Thei BodRdouskersd RIRNY D bs ehgnyl o %ﬁerzil% Q—pfﬂour@
of claim32 or claim33, wherein R5 is phenyl
optional Iy substituted with RO. 35 The conpound of

[ r el i d he yl bstituted in the
> %%?hgbgé .oﬁﬁiﬁ¥ﬁ§ P ?%% @8 odnd "G &% M 35 H or

OPtAMﬂﬁkQYI$§b$%1hategeﬁ Cailphatﬁ&UKyl - S -
(Cl.3alkyl) , or OCF3 . 37. The conpound of claim1l as
~represented by formula I1-b:
6. The compound of any one of claims 1-5, wherein RX is H,

halogen, -NO,, or -CN.
7. The compound of claim 6, wherein R¥ is H or F.

8. The compound of claim 7, wherein RX igs H.
9. The compound of any one of claims 1-8, wherein RY is T2-R°.
10. The compound of claim 9, wherein T? is absent.

11. The compound of any one of claims 1-7, wherein RY is

L-Z-R',
12. The compound of claim 11, wherein L is 0, -N(R®)-, or S.
13. The compound of claim 11 or 12, wherein Z is absent.

14. The compound of claim 13, wherein R is an optionally

substituted azetidine.
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- 168 WD 2007/ 056221 PCT/ US2006/ 043096 R2 R2' NH
HNNXx RNNuR /"PNQTf (J)1-6 Il1-b; wherein R2

WO 262/056RK, Q and J are as defined accordi ng POTEIS2106043096
1; Ring Dis phenyl or a 6-nenbered heteroaryl
containing 1-2 heteroatons selected fromO, N, or S
and R5 is a C6_10 aryl optionally substituted with RO.
38. The conpound of claim 37, wherein Ring Dis
phenyl. 39. The conpound of claim 37 or claim 38,

rein RS is. _phenyl optionally substituted with RO.
15 %8 ‘?’ﬁglp(%‘l%%lﬂﬁ Tt cPAP nPBoClamBLe T Tsaivhetehy| RY sis
repregestriscutiead fortitaortho position with R9. 41. The
conmpound of claim40, wherein RO is hal ogen, CF3,
Cl_3al kyl, -S- (G _3alkyl) ,er OCF3. 42. The conpound
of claim39 or 40, wherei _N]_T:JJ? d _4al kyl, C3_6al kyl
O (Cl1_34al kyl) , OH, CN, ~/'043. The conpound of
claim42, wherein J is CH3, iQCH3, O (CH2CH3) , OCH
(CH3) 2, OC (CH3) 3, OH CN, or F. 44. The conpound
of claiml1l as represented by formula Il-c: - 169 WO
16. Pe7¢08522HhAPCT USROUEMOA30I61a s KT 7\NHyHN N RpN; N

reprgéen@eg Uyw%ormula ii-a:

17. The compound of any one of claims 1-16 as represented by
formula Ia:

RZ

18.- The compound of any one of claims 1-16 as represented by
formula Ib:

RZ
S/%/Rz'
=N
RX | N
RY N//ks/R1
Ib.
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wherein R2, R2 , Rx, and Q are as defined according
toclaiml, Rng Dis phenyl or a 6-nenbered

waeb@Erisenyl containing 1-2 heteroatons sel ect edTfUSe096/043096
0O, Ny or S and R is a Cl-6 al kyl or
C3_6cycl oal i phatic optionally substituted wth RO.
45. The conpound of claim44, wherein Ring Dis
phenyl . 46. The conpound of claim44 or claim 45,

e Rl oghn AT The compound of Celh ede ERere A Ree B oF
- ogen. , e compound of clai m 46, erein
Opt:}l%g%??}garg’k@ftl GShdfty addpddtig ed with 1-3 hal ogen.
48. The conpound of claim46 or 47, wherein said
hal ogen is f luoro . 49. The conpound of claim1l as
20. R eEmpedndyoforialiam Mo, dwherdiz) R \W0i2007/ 056221
PCT/ US2006/ 043096 R2 R2 NH HNNX RN/ N~R5 CJ N
QW1-6 I1-d; wherein R', R" , R', Q and J are as
21. defhé nedmpeookdiory dry, Wi M4 1809 Prisephepyl. Qh &2 4o g
6-rrenbe{jfd het eroaryl containing 1-2 heteroatons
or RYERBGLYr GHPFLINUISE Si-nadiRbatsiad  6al kyl or
C3_Ccycl oal i phatic, wherein said Cl1_6al kyl or
. %rgc cloaliphatic is optionally substituted with 0-6
. 0° OFRBUBENPEURIYOORE & fm WRimpet eRh, RFhesein Ring D is

a 5-@iameelya auhstiilutied wihh Jbs 6, b r =3 -
. roucs). 51. The cor%:oundao cléz:\rl m%gélg(?gg%? \l/’\%Ié%Zi gifh&ing D
is RR9 drHER oRinEoPAU a |1-d i s substituted with 1-2 J

groups wherein J is selected fromCl_6 aliphatic,

03 C3- &cycl oal i phatic, hal ogen, OH OR NH2, NH (Cl-6) ,
- IﬁrﬁG%/‘Z‘f‘P?N?donaCéﬁ?“h&%er‘/@dﬂrﬁeirerlétlygl9I—D' is naphthyl,

benzimidazole, guinoline, or isoquinoline.

24. The compound of any one of claims 1-21, wherein Ring D is.
& 5-6 membered monocyclic aryl or heteroaryl ring; and wherein
D is not fused with D’.

25. The compounds of claim 22, wherein Ring D is phenyl.

26. The compound of claim 25, wherein Ring D is mono-

substituted in the 4-position with T*-R® or V-Z-R5.

27. The compound of claim 26, wherein Ring D is optionally

substituted in the 4-position with V-Z-RS.

28. The compounds of claim 27, wherein V is -N(R®) co-,
-C{O)N(R®) -, -O-, -N(R®)-, or -N(R®)SO,-.

29. The compound of claim 27, wherein V is -N(R®)CO- or
-C{O)N(RS) - .
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contai ning 1-2 heteroatons selected fromO, N, and S
52. The conpound of claim51, wherein the azetidi ne of
woanimose2k | -d is substituted with 2 J groups wWReTRISZ0N08/043096
is selected fromCl_6 aliphatic, C3_6cycloaliphatic,,
or hal ogen. 53. The conpound of claimb52, wherein J
is C3 cycloaliphatic. 54. The conpound of any one of
claims 50-52, wherein said halogen of J is F. 55. The
30. coxm@uadmpbuelaabrﬁ Lras JiRPrese yokongul a )-8 ,
V0, 2007/ 056221 BCT /uszooe%ﬁg?ig ZER%@;I RTINS a
C“ﬁ NGB }ePi00-6 I1-e; wherein R R Rx Q J,
and Ring D are as defined according to claim1l; Ring
D is phenyl or a 6-nenbered heteroaryl containing 1-2 .
31. 1tiaR oRPBHRUSE| OFt a8V s ®f N latns; 26RA9REwhex@lib Z is
abseritt phatic, C3_6cycl oaliphatic, or hal ogen, wherein
said Cl-6 aliphatic or C3_Ccycloaliphatic is
optionally substituted with hal ogen. 56. The.
32. COMOUInabuahabE 830 :i06r el B Bl SaPRENYLy (810 11,

5-6 nenbered heteroaryl, or a

het er ocycl yl; wherein saldﬁﬁeteroaryl or heterocyclyl
contains 1-2 heteroatgms sglected fromO, N, or S
57. The conpound of cl ali 1 56, wherein the

azetidine of formula II- -liFsubstituted Wwth 1-2 J
groups wherein J is seiNsct fromCl 6 aliphatic,
C3_6cycl oal i phati cgxhal dgen, OH, OR NH2, NH (Cl-G ,

N (C1_6) 2, CN, or a4 /menberes l%yclyl
containing 1-2 hetero to?\sel :@o fﬁgm 0, N, and S
58. The conpound pfNanyN6ne~a@f c¥ai ns 55-57, wherein

DD is benzim ol e, isoquinoline, quinoline, or
i soi ndol i none. IT-a
wherein '

R?’, R*, R*, and Q, are as defined according to claim 1;
Ring D is phenyl or a 6-membered heterocaryl containing 1-2
hetercatoms selected from O, N, or S; and '

R® is a Ce.10 aryl optionally substituted with RP.

33. The compound of claim 32, wherein Ring D is phenyl.

34. The compound of claim 32 or claim 33, wherein R® is

phenyl'optionally substituted with R°.

35. The compound of claim 34, wherein said phenyl is

substituted in the ortho position with R®

36. The compound of claim 35, wherein R? is halogen, CFs,

C1_3alkyl, -8~ (C1_3alkyl) ; Oxr OCF;.

37. The compound of claim 1 as represented by formula II-b:
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59. The conpound of claim1 as represented by fornul a

[1-f: - 172 WD 2007/056221 PCT/ US2006/ 043096 R2
we2007N5b22eN~ HN RX N R5 J, N Q Mb_6 11-f; wheceius2deg/p43096
R2' , R, Q and J are as defined according to claim

1; Ring Dis phenyl or a 6-nenbered heteroaryl
containing 1-2 heteroatons selected fromO, N, or S
and R' is a C6 -.Lo aryl ring, a heteroaryl ring
having 5-10 ring atons, or g heterocyclyl ring having
4-10 ring atons, the hgterdaryl or heterocyclyl ring

having 1-4 ring het er odt el ected fromnitrogen,
oxygen, or sulfur. 60. Th coﬁﬁbund of claiml as
represented by formulagy~=g™N R2 R2, NH HN N Rx N O

/I NRS 4 NQ\ RIL-g;

mhereln R2, R2, RX, Q J, and
R are as defined
phenyl or a 6-nenber ed he

to claiIgl; RSRlng Dis
roa on alnlng 1-2
het er oat ons sel ec S Oand R5 is C1_G

al kyl optionally ubstltuted mnth R9. 61. The conpound
according to any @mg of clains 32-60, wherein Qis O,
-NR -, or S

IT-Db;
wherein
2 2 '
R, R?*, R¥, Q, and J are as defined according to claim 1;
Ring D is phenyl or a 6-membered heteroaryl contalnlng 1-2-

heteroatoms selected from O, N, or S; and
R® is a Ce.10 aryl optionally substituted with R°.

38. The compound of claim 37, wherein Ring D is phenyl.

39. The compound of claim 37 or claim 38, wherein R® is.

phenyl optionally substituted with R°.

40. The compound of claim 39, wherein said phenyl is

substituted in the ortho position with R®.

41. The compound of claim 40, wherein R’ is halogen, CF,,

C1_3alkyl, ~S- (C1_3alky1) ., Or OCF;.

42. The compound of claim 39 or 40, wherein J is Cj..alkyl,

Ci.ealkyl O(Ci_isalkyl), OH, CN, or F.

43. The compound of claim 42, wherein J is CH;, OCH;,
O (CHpCH;3) , OCH(CH;3),, OC(CH;);, OH, CN, or F.

44. The compound of claim 1 as represented by formula II-c:
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- 173 WO 2007/ 056221 PCT/ US2006/ 043096 62. The
compound according to claim®6l, wherein Qis 0 or S
woe2007Mae2conmpound according to claim62, wher ePQTMS2®6/043096
S. 64. The conpound of claim1, as represented by the
following conmpounds: NHS ~ |- NHS NHS N~ N NO
13, ONSINNS~NNS NHNHO 1-11-2 1-3 N
NNH NNH NHLS HNHHN+ H ' NN-fNN~ N~S OC
NNSVv OGGG1-41-51-6g2NNH NNH NNH NH F i NH~-
HF I NW4,;s- i NN~ "N~1 Ny "NN~IINI O
N N "vVOFOGONNGV G1-7
"B N HN -~ NN
M G\ NSjai OF //--N N S~
OC OCNNSO1-10,1-11) 1-12 - 174, WO 2007/056221

IXI-c;
wherein
R?, R*, R*, and Q, are as defined according to claim 1;
Ring D is phenyl or a 6-membered heterocaryl containing 1-2

hetercatoms selected from O, N, or S; and

R® is a Ci.¢ alkyl or Ci.¢cycloaliphatic optionally substituted
with R®.

45. The compound of claim 44, wherein Ring D is phenyl.

46. The compound of claim 44 or claim 45, wherein R® is

Ci-salkyl optionally substituted with 1-6 halogen.

47 . The compound of claim 46, wherein R° is Ci-salkyl

optionally substituted with 1-3 halogen.

48. The compound of claim 46 or 47, wherein said halogen is
fluoro.
49. The compound of claim 1 as represented by formula II-d:
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p~aml1l NO N_'NHS |1 0 C ?NJN~-GGNNSGNN|jS HO
HO 1-13 1-14 1-15 NNNH NNNH NNH NH NH NH 0 H N ' |
woOl20071056¢21+ hl sjo f-- N Sv 0 CI NNO GN N 1-16 pe1/1S1008843096
NNNH NNNH NNNH NH p NH- ONHI~- 0 o G ~L NN~ N (
NV "NIT NGNIT NHST HI GNNS HGNNSH 1-19_1-20
1-21 NNHNNHNHWNHONH' / ONH~ 0C Ni NN
N5 ; NN~ HNNS4YAH-b i NNHS" GNNS G 1-22
1-23 1-24 N-NH NNH NNH egg NNHHHN~1 \ NHs-
NO~NNo N N-,S" Jl j, "Nl.. al x N'"NHS Q G GN N
R
S0G1-251-26 1-27 - 2007/ 056221
PCT/ US2006/ 043096 NNH NNAI.NNH'NH r HNHr HNH H N |
NNN.N," Nr-o NpuN Npo NNSI] O GNS G

RX Ny H 5
FQLANAQ e
I

(I

II-d;
wherein
R?*, R*, R*, Q, and J are as defined according to claim 1;
Ring D is phenyl or a 6-membered heterocaryl containing 1-2
heteroatoms selected from O, N, or S8; and
R® is Ci-salkyl or Ci.scycloaliphatic, wherein said Ci-¢alkyl or

Cs-¢cycloaliphatic is optionally substituted with 0-6 R?.

50. The compound of claim 49, wherein R° is optionally

substituted with 1-6 halogen or a CF; group.

51. The compound of claim 49 or 50, wherein the azetidine of
formula II-d is substituted with 1-2 J groups wherein J is
selected from C;.¢ aliphatic, Cs;.gcycloaliphatic, halogen, OH,
OR, NHz, NH(Ci.¢), N(Ci.¢)2, CN, or a 4-7 membered heterocyclyl

containing 1-2 heteroatoms selected from O, N, and S.

52. The compound of claim 51, wherein the azetidine of
formula II-d is substituted with 2 J groups wherein J is
selected from C;_¢ aliphatic, Cs.ecycloaliphatic, or halogen.

53. The compound of claim 52, wherein J is C3 cycloaliphatic.

54, The compound of any one of claims 50-52, wherein said

halogen of J is F.

55. The compound of claim 1 as represented by formula II-e:
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1-28 1-29 1-30 NH NH NNH N NHN~ HNH NNH, / N

al F N~ ~JI NIOONeNHS" vOF NS'-~0G N
wOl28)7@5b221 1- 31 1-32 1-33 N-NH N.NH NNH NH H PCRIdS20061043096

NHH~~- H . NN~ ("N~ NNON, NHS OO NNL O

rNNN-S OS C GNCF3 G1-34 1-35 1-36 N NH N-NH N-NH

Il NHI HNHNH Kk~ N~Ni N~ ( NN NNSOO N

NHS" v 0 O NIS v 0O C .~OCN 1-37 1-38 1-39 NN\H

NNHHS NNH NHIT e HNH I/ M2NNNHH.~ N)I p CF3
NJI" NS Ox' ?N~= N\ | C__ VI NS GGNNHS' v OC
1-40 1-41 1-42 - 176 056221

PCT/ US2006/ 043096 NNH NNH _NT?&‘NH HNHHQqgF NHHI

HN
LA
[tr N Q
(Jos
II-e;
wherein
R?*, R?, RX, @0, J, and Ring D’ are as defined according to
claim 1;
Ring D is phenyl or a 6-membered heteroaryl containing 1-2
heteroatoms selected from O, N, or 8; and
R® is Ci¢ aliphatic, Cs.¢cycloaliphatic, or halogen, wherein
said C;.¢ aliphatic or Ci.¢Cycloaliphatic is optionally

substituted with halogen.

56. The compound of claim 55, wherein Ring D’ is phenyl, a
5-6 membered heteroaryl, or a 5-6 membered heterocyclyl;
wherein said heteroaryl or heterocyclyl contains 1-2

heteroatoms selected from O, N, or S.

57. The compound of claim 55 or 56, wherein the azetidine of
formula II-e is substituted with 1-2 J groups wherein J is
selected from C;.¢ aliphatic, Ci.scycloaliphatic, halogen, OH,
OR, NHz, NH(Ci.¢), N(Cis)z, CN, or a 4-7 membered heterocyclyl

containing 1-2 heterocatoms selected from O, N, and S.

58. The compound of any one of claims 55-57, wherein D-D’ is

benzimidazole, isoquinoline, quinoline, or isoindolinone.

59. The compound of claim 1 as represented by formula II-f:
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I "N~ Ni'"NTF "N~ N~ OFNNSOF '"" OC &\~*
NSNNs GG 1-43 1-44 1-45 NNHNHHI [I'N",I _

WOlhosg56221" O CI GN N 1-46. 65. The conpoundPOf/usk@inI3096
1, as represented by the followi ng conpounds: Hi N W

S HN IV IN NNNHN N Il HN' N N [|NhSl C NSI
f N SoQNHCL H) Nr b 1-47 1-48 }-49 N QH I H
N CCIC?? ON Cl NH NN1'" ~~, NIl NS HN ~-N'S | O
I "Nl sI HN, N SO0C 1 .hz HN N~ H- -~ HN O r
RZ
= NH
HN N
]
A
|/
(Vo5
II-£;
wherein

R®’, R*, R*, Q, and J are as defined according to claim 1;
Ring D is phenyl or a 6-membered heteroaryl containing 1-2
hetercatoms selected from O, N, or 8; and

R® is a Ce-10. aryl ring, a heteroaryl ring having 5-10 ring
atoms, or a heterocyclyl ring having 4-10 ring atoms, the
heterocaryl or heterocyclyl ring having 1-4 ring heteroatoms

selected from nitrogen, oxygen, or sulfur.

60. The compound of claim 1 as represented by formula II-g:
R2

— . RZ'
=~ “NH

HN o
RX N RS
) v
= R4
[:P N Q
IT-g;
wherein
R*, R*", R%, Q, J, and R! are as defined according to claim 1;

7

Ring D is phenyl or a 6-membered heterocaryl containing 1-2

hetercatoms selected from O, N, or S§; and

R® is Ci.¢ alkyl optionally substituted with R°.

61l. The compound according to any one of claims 32-60,

wherein Q is O, -NR’-, or S.
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[-50 1-51 1-52

- 177 WO 2007/ 056221 PCT/ US2006/ 043096 H H N-N N.. N

WOlAL07/0522IHN,
N~N'S NOi |

[-53 1-54 1-55 H ~f

"NNHN&-F,,-'

1-58 // NN HNJC F HN /

2N~ NN | N .1

1 F 1-59.1-60

/' HN

jf .NINL N
HN O HNFO HN O F |
~NIr~N"
HNOHN,O0 FOI,,
HiNNHII!
O d

NH

i
[-61

0-1 {{NYyOHNF r

IN"s tJ-N'" NPCT&S2006/043096
a
N N.HH
a

C-F 10 FF
H'yNH | ~
1-56 1-57
\N N-NL,S
HN O

Y )
62. 'lhlle compound according to claim 61, wherein Q is O or 8.

63.

64.

compounds :

HoN
I-2
N-NH
!y
NHA/— H
N ,@N
C/N N'J\s O cCl
I-5
N-NH
1
o~ L F
A
o o,
I-8
N-NH
! 4
ENey
C,N N'J\S O F
I-11
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The compound according to claim 62, wherein Q is s.

The compound of claim 1, as represented by the following



T(\
O

X =
=1
N
m
- T U
zZ W“Mﬂv ZA '
Zo S © 2y =g
@0 © W
- = mW _ ¢ 'z
@ Z - Z \=—
.J.NlOH pd
— mm! zZ PN
Z O — N~
L I OW I
=% -4 -
om L Z
— O - _©0Z
SLNWGJ , W
T« °0 I
= o —
Zo 0Owuwl I
1__%OGrN
2 o LM/W/
™. z »
“ r4~NNO 2= leA
UI..m I - T Z
T Mwwum.luuH < .IN
-, o | 22
Zz ' ¥ J
prd 0
— o Z prd
LOZTIT =z0O
G_*~, _<
o — " —
T_-a | =T 5
2z 0. .
T WAU
e N Z Z O
Hnu& T IT Tz
Zn.Zzz
ZI e o
I NZTZ0X
NmWINN % P
T8 ._TTT T =z
N & Lo I Z
-0 mﬂo Z \=
jsm T2,
- . I 21 4 pa
2 X

I-15

I-18
I-21
I-24
I-27

I-17
I-20
I-23

- 175 -

I-19



e
(=)
2 =z
-
- N B m -
L7M6 o T
1 N~ Z N 1)
s HR 2 -2 =
W1~ z
D - 22 I« =
1~ o >I Z =
_m7- I =
— - - L
> 1OOH
T ITw WN
! N~
_=x 1 Z
Z - Z L
T | H”W
—_ ©
T : o O
1 0o 2
WO ™ —
- I o)
L S5z z=Z
IZo
_zZ2Z"o_0o
NHNO%Nl T
OZznzz <€D %)
22z58¢% zy =z
~_HN/ o H\IIN
zZ HUM? Z
O O . Z
Z-U0 L
[T A L« M
NH N2H8
N _~—
zZ TIToZ  —
— 1 S_"=z
Pl © I N
—_ f—/%—/
o ol e
~NOO — —
B B AN Iz
N Z I _ |
NSMHW prd
. 7 Z NW
22 [
I_&®§0 zz_2X %
TR, 2 2z
Zoe 02 T2
=

I-29

I-33

I-32

Ci

I-36

I-39

- 176 -

I-40



HV+ ~y VOHNNSNSHN
1-81 1-82 ~N FN OH HO N NHS N
w@20020056¢2N N S NS HN\ HN _\ N
s] NNSN/ ~. N ~NII H HN EOH. I~-0d N
NS HNHN\ O' NI-86 1-87 1-8 - 180 WO

2007/ 056221 PCT/ US2006/ 043096 0O HN:N NH NI .N HN

NHNO NCG" 1-80
H1I* GCGNHX"Y, OK-~
1
0

H
N
N 1-83 1-84 RcBAISED6/043096
N
8

H> IN\V I N..~~ H I~\V 1NC[-NIV-a NNNNS
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I-43 I-44 T-a5

N-NH
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T

L N

N

N 'N’*SO o Cl
I-46

65. The compound of claim 1, as represented by the following

compounds :
jf\(u /ﬁ-"é; R
HN ';‘,]. HN ?‘l HN/LNN
o B &
i S
[F : & @ C,N N’I\s
N__O oFpH c ”N’©
i
U @ [‘:]/g o

m%\
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HNAN~- NNS- 0 S HN\ HNHN\ N NN 1-95 1-96 1-97

HOHH NHNNHN NNSHNN$OHN~N-SI

HN \ N

HN HN\ NN 1-98 1-99 1-100 181 WD 2007/056221
PCT/ US2006/ 043096  HD HO- O N/INNHNNI5 I N ~H

N NH Psi h‘—l
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: O
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I-53 I-54 I-55
,{' ? r;
o TN it &
Hpg AL N Hyg A %N HN,E.,,;N
1 N «I/IQN («KN "
NN :mJ*w?k f‘-N"IN:L'S
e ¢[ LJ p ) /l\
2 . .
uN "o;: F HN.2C HN.20
R ‘;@
> o
<l
I-56 I-57 I-58
{ : s
kY
HNJ%N & AP
’J‘}.N N I =N
,__N/HN'J\S J\)\ ‘d\n)z;l N n7g
o o o
C/| Hy N’J\s e o ©
HN_ 2O . HNN_\ HN. 20
ct
I-59 I-60 I-61
{ Y
Az NH Y
Hy E[: HN»L,&N HNFN}NH
o, \\i [ N
< N S N N»‘J\s l ”
¢ 0 @
HNYO HN O WN._©O
2Ol S Cl
' = N !
I-62 I-63 I-64

- 178 -




e
(=)
=1
N
=z 32
HWIWN
Sz
T. T =
ap=
= Z
NNMH WN
—< 2 —~ ~
pd o =z
_— 2 um
. T T
TZwZ L
NN ZT
— >
T zz
OW:HHN
7220 T
T " zZzwLo0™
i ©
ZZZ0 _ —
zZ
oz zZ_ _.
7)) zZ
Zz2_zZz_. 0O
NmHH o
Z I
273 Hmm
Z00nOwn __Z
goon =
O w_> T
L2234
g HNlS
-LHNSLM
T NOD._
o oz
Hl.ﬂ Z 4L
OLM%OL
] 0
AR O _~,
oo o
al.m1~1
T, o
=

N\g/\

H

1-67
I-70
I-73

1T

N

S
cad
Hpy 2
NH
13
N

b

Ci

)

o}

I-66
I-69
I-72

s

N
N

o
IA
Hy Sy
NH
[
N

é\

E

I-65
I-68
I-71

HNO—F:

z— W= T

HNI.&”AN

I-75 I-76

- 179 -

I-74




1-110 1-111 1-112 182 WD 2007/056221
PCT/ US2006/ 043096 HO 1 ~-NOHNHNHFNNH Fj"'N

WORBINS621
F HNHN\ HN-

NHNIAN S ~°
1-113 1-114 1-115 Nr~ .

O~~J HNNJ I

SPCTOSE00B/043096

HN. H HN

MW JI"~INH~O N{.NLSf NNNS NN FNOHN.O HN

N ~S~ O \NFOI", HI O 1-116 1-117 1-118, _O
HN.. NNrf HHNN ONI--NINH |I N/~4~ NSr -N
NTT ST HVY NS T O 3 - [ e e
1-119 1-120 1-121 {IN
L’\gu ENJ N\‘\c
'S ) %
H
Y, r r
573N ':-Ec AGLN N\'(\ =~ ™N Nm/\
@ %N\j Hy~ ‘N’”\s@/ a Hy \N/lks/©/ ©
HN AN Hb{ X
oj,NH h= =
I-77 I-78

N Hy -y
Ly jeSes =
N " AL
=N jr*\ o J::j’ﬁf“‘ NN
HN/E:‘\/H\S/Q/ o Hy N’l\s e
H
iy "JN_\ WMo
N= CRES
I-80 I-81 I-82
r"\".
m_[‘. N =
EIQN'& OH HO
rReNs
e Y q I ;
i ot | LT
o -
Ji HNJ;ti%/[:j/ o Hy N/ks °
.y HN‘ o HF{ RN )
N= N=
I-83 I-84 I-85
{
N ¢ %
HO HN'Nﬂ
2é W X ~
ﬁ : = i .
2SN \.,l N
W LI T oo ) fy\,@’m’\
cujl NN
Hl‘{ ~ = H
N= © s h{N-\
1-86 I-87 I-88

- 180 -




e OHN 113 H\N HN3, "I IN~" f f~J N HNiJ S\ O

FFFO( S NNHHA N NN\ HMO i 1-122 1-123
wW0-202456221 183 WO 2007/ 056221 PCT/ US2006/ 043098CTHSB006/043096

?2,~-NHNH NOHINNG®GIlI-zn, NI N~~NS HNHOF

N5 NNSFQ ? HNyO

~y H~F F 1-125 1-126 1-127

F OFF <~HOONS NN H NF~ NyN~N! NH
I F HNNSI~~NHNN-~OF HNJw,x OF F HNF N ~~
HN AN N~ I 12811} = N-H-O
&
o - 2
?S HNJ»:NNH
IsSsaal IisS<nn o
2N =N N NE™S
Hy \N/”\s’©/ \[0]/\ Hy \N"ks/@ o - S
Hy " HA™S Hi.0
R - i
cl
I-89 I-90 I-91
F_ F
N
uN )’\r’s\@ o N y . H
] N
g JLV/ A N JTLP jf«\
\Eur ¥ HN/Q:JKS,@/ \Q/\ Hy ‘N/ks °
o NS =
=

- 181 -

I-100




HO NN I dNSN'" N., N HNNS\ "~ I HNN\ ONH
IN\NF. NHF | HN 1-131 1-132 1-133 i jtl4N H H F~
woizhd7/056221° N N "N N~OHF NF Uy Ny N HN RSr0S2006043096

HNNS HNDF M HN\ F 1-134 1-135 1-136 184 WO
2007/ 056221 PCT/US2006/043096 II'"NN H ~Ht HN,rt?
NI ~NN N1SOj WNI'SHNOO HNOI _N an

1-137 1-138 1-139 Q NONO, NN4 SHNNH ti ~N

~ 1 N

N
N H /EL n ) H
N =~ "N N
Sty | e | A o
HN N 5 0 HN \N s o
XN
HN "

\ 4
NS % t N
N N

H

I-101 I-102 T-103

Hoz{> uo?& Hc>2<>
~ N 9y
Neterad P sSsanll BN e oo

H N‘N/Sk fm f};

T-104 I-105 I-106

?"f 1A g N oy

A J\ NN F
< L

My
I-107 I-108 I-109
o {
H?& \/'-\'o H ’E-\N
N
H N =N
N " fx
= N /EI§N N ,’”‘N N 5
NeSenall BN Tl BEN: 5
HNTS F Hy "X
N= N= H:IO
F
‘ F
I-110 I-111 I-112

- 182 -



"', 'OH1I N N5S5NNHNO NF j FFF 1-140 1-141
1-142 Fs FHNf NN "I~", H ~ ~N NN N Ni FNI.:
woldh568310 F F HI p FF NO HN HN NH O N ~~PHI/US2046/043096
1-143 1-144 1-145 HN. NFe,  F NN y J NN~S N~ NN
F / N\f HNNSVOHQFF NNSHNO ~fF NN/ {
1y FHNH 1-146 1-147 1-148 185 WD 2007/056221
PCT/ US2006/ 043096 N HN N F HN NN H
o I ;
2 ks 5
H F ’ \’i /L)\ H
2N N NZ NP 25N N
HNJi,\/”\s/@/ ﬁ/ & Hyy ~N,'|\S,©/ T)\:?F
Hn " NS ]
N= Hiﬁ N=
T-113 T-114 T-115
-, / .
l’{ /{
Hi‘f’siu oy ,><B
= N
e, by " ;
> = IsSena
N0 WNO v °
B NN
ol CS bx,
| o,
I-116 I-117 T_118
/ W,
"y v oy
N =N N
f” /©/nm/ll ":[NEN" s !,,P,'l)n\zks
Fy N”l\s o g “
\\'{: HNTOF MM O
| 2 F
= | F——F
: F
I-119 I-120 T-121
Ns‘
ft n A L W
>N N N N’
< N7 {3
Hy Ay s’©/ OF 1 F d \©\s/“\N’ -
N= ‘Hy,{ X N O‘
h= f N
I-122 I-123 T-124

- 183 -




HN ~ N
wOl2008/05682N - /
H N\ N N |

NFLNj NNF
Y

( NNISNH t
d N
N

'] "G%HINI

/
15

NO

N NJLS"'

1/ HN O |

N1Cl dS\ 1-149 1-150 1-151 F~ CHF N

%~ N -

\sr N-F .~N s~~j

tT -

HN N S O HN HN N~S PINTS2006/043096
2 1-153 1-154 OH F F

N~~ 1qg s

-+FNLF 7FTF
~NYNHHNHFN NHNNO +f) H N 1-155
1-156 1-157 F H

I-135

- 184 -~

"NHNNN ~IN%Il 1 N NII S\ \
HN~-N-S H N N O HF ' -
HO ~o I{N
H
o S .
H .
hotr | G| o
Al LT W LA L Ve O
/KN ~~nH N O
}\'t “N’ HY
N, ):L
F—iF
F
I-125 I-126 I-127
F o F_ F
2& H-Fso &
N 0 N H
Loy’ JaBep e
> N N | /©/ F
Hy \NJ\S/@ o Jf%N N Hy \NJ\S o F
Hy NJ\S/E:j/ OF—F NP
N# F Y
N/ HN" N
H e
I-128 I-129 I-130
o _{
<:i?§; " y Ly Hi?5:2>
N N= ~— Q
fk'” 3 @ )
Py
NN e Y Z
) N
H F N
I-131 I-132 I-133
t""\\,f.
HN’Q%N Zx;£> HC,
o .
oy Nhg Jfk H i 4 fLF
e =N “ "N
S e Beard NeSone
N N S HN N S
N__0O
" EYF “%éz Hq N .
|: F N=
I-134

I-136




F 1-158 1-159 1-160 186 WD 2007/056221

PCT/ US2006/ 043096 HH N-NN-WN NN KN KN r~ (NS
wWOl2BNNs&2tNl i1J S VV " | ~\ HN O HN O HN DpPCTIUSR00&H043096

(@ Cl C 1-161 1-162 1-163 N HN NNH HNx: 1 H kN. N

CNi "S~IJ Ns NI \'S KN~-OCl HNOHN O ° 1-164

1-165 1-166 H NN HNN ("NN ,SL/ I\ zoo N

1-167 F.NC ~\ | :

,.E?N \I' 1728
iy ] HN‘II‘EN '”\V'[iﬁN
F£1 <N =N
L':_:N”N‘ $ r N*&N"I\ ,'*N'IN"J‘S
-2 [ et
0 X &
HN’ (s) o HWN_.O
g (%
( AL N
I-137 I-138 I-139
/
i
A Hy '
“Nﬂu*s H
) N I \/NL
L;,.I /f‘\]N /@/o\/ QN NTs
HN/ ° Hy~Sy J\s @
(\' HN = AN O
N N= F
A 'Q;E -
I-140 I-141 I-142

I-143 I-144 I-145

> H
/NTONTS N B
Ly N
“ H /@\ l(\ /KLIN " F
: . NTONTTS Hy \NJ\S o F
H A ?
F\’_F \Y N h{/f
E\ -~ F B N
. H
I-146 I-147 I-148

- 185 -




>I NNN'A JN,\ rFHFL."] ri NSF". IL-1 O
FEFNNSH, HVS HNN N 1-168 1-169 1-170 -
wQa707/080Q22007/ 056221 PCT/ US2006/ 043096 10 FOHPCRNBSDOLI643096
V-10 ( ~. NNI I N -rall HNS NNHFNHN~ NSi
"~Nf F HNF N-~ HN Mt 1-171 1-172 1-173 F f .NH
NONkS$PfF ri "NH-~1 NFt NI NF HWN - N HN ~
S 1J=; N 1-174 1-175 1-176 OF N-~ NS (~ tf NF
. =NH A NT Ny N[ F HOFFEFNS FID—MF—3—312177
1-178 1-179 F NO [lAt" I N
H E\N /E\( pef
N N
Ln i)
L

jod

N
H o
SUOES
]
~ o]
Hyr Xy /l\s

~ J) N N S
< o
N. O
~ —
' N:Lcn HNT.SU\ !
o
I-149 I-150

I-151

%
N
LXCF
Al I

N= Hf‘( RN H't'{ BN
N= A=
I-152 I-153 I-154
_ : %
[ SN Loy " N
N : vanyl ;
I’\Ys N F . ! |NQ'|/5 o -N F N .
=N % =N I - H—F H F
H NOF H N oF f‘n “M
NNVNH ) N'N Ny H > ,IJ\ o}
3 Y ] NTTNTS
g } HN/%
N_\
I-155 I-156 I-157
4 F
0 - 3
HNA%'N N N
By é &
o nohg A, » J\l .
. j =
@ Hy \NJ\S 2 ! Hy \N’”\s S I
N -0 N
F‘I/-F b \\N’N
F i H
I-158 I-159

- 186 -

I-160




N NOHFNHI1I""AFr ~N~NW NHHN~tf O " I O
HN ~-N~S "~ } j+t-{ 1-180 1-181 1-182 188 WD

waQor/e&a221 PCT/ US2006/ 043096 F H F~ N F | PCIMUS2006/643096

- NH

SII [l ~~C H\r HNr4NILS . OF F

NHF HN'AL"Sf OFH~

pFF,
"NH 1-183 1-184

NNMN

1-185 110 " ~/ FHN F1° SMNHNN Sfir N \~HF
FNHNN-~~i NFrr NS. NNOL F HN.-"wy IL | -
S~ Yy T,NH NH — - .Fr- 188D F.\IH N
L,ISM NENH FiF H ry ¥y """ +N(C "N~ F x-
HNAr " S* P NH H N Hy AP iy AP~
» Iy Iy
I N"Es> Loy N7 oy INJ\S
¢ 0
HN o HN._.O uN._0
f cl l\,c; F o
: 4 <l
I-161 I-162 I-163
s . N_NH
. Hy ';NH HN/E;(NH HN‘Jf\/)_-_
<N ~
o EN:LS oy Ir;is N ’N’Ns
s |
N0
Q cl H"é,s\ ano
A (o
I-164 I-165 I-166
N-N
HNM
]
CIN N’JED
yN_C
\;O
N=/
I-167
},F N‘fc F /"}
AT I 3
> Ho~L N~ y A
NaNenrd o Teard P RPeE
7\ NSNS Hy ‘N'J\s
Hy ™ HN /K
”ﬂ = N“/x"i
LN
I-168 I-169 I-170

- 187 -




1-189 1-190 1-191 Hd p ~FGAN''NHN~HAIl HN . S
N~~Ni. NF HNOCLHV\ HN',~ NN 1-192 1-193
w0-20045622189 WO 2007/ 056221 PCT/ US2006/ 043096 PCTAISR(46/043096
ONHNN I.N~t4 FNNFN -' I> Nli HNp NS 1-195
1-196 1-197 Fp ~,, ~HNN CNDN? NN r Ni~ ~23r,
~~'" H~~S)" HN2 & t5 FFHN~I1iNO :# - IN 1-198
1-199 1-200 FF1 F ND LNNS5NFr Wi N~ "~Ni F

' 1»1—:«13F3T281']4W”HN%’ PR

1 HLENN : )

34" o e
jj];’ e X 9

\ R Ny F J:’,Ns/@:ﬁn

"=
I-171 I-172 T-173
S S
N g / C}“

N=\ 7 b=
I-174 I-175% I-176
o F
$ e<> »
Th NS N “{;LNH
G Lo 1* Ak & el
b ;L BN
72 FH
= ]

I-177 I-178 I-179

”\\ro S, A
I 1 ] >— H F N
i aNea e I
N, H Hy-Sx-~~o o F s I
& ! ’L Hp Sy g ™
§TSN N;>
7~ =<
1-180 I-181 | ' I-182

- 188 -




‘N FF FOHpNt4d F~F r tJ» F\ HFF~1i i |

Hc NNSfl F~ HNNSHNINKS NHH, NMWM 4-- H
wo-20045422205 1-206 - 190 WD 2007/ 056221 PCT/US2006/043096

PCT/ US2006/ 043096 H tMN IN~ra F NFI H~~ N VN N-SH
"~JIJNr INH Hha" "nmss N HJ-~o HNo C ~ Cl~ H hl
"~~~ \~ N 1-207 1-208 1-209 HNH HNy NN~ F IF CN
1 1.4 NNHNN\ Nof HN\ FIV- 1-210 1-211. 66. A

conp05|t|on coqprls‘ﬁg_E“CUﬁpUUnd*UF—HTV—Oﬁe—eﬁ—e#aFﬁs—~—~
1-6 nd a pharnaceJtica Ly acceptabl eflcarri grn
adjh vehidl e. 67{ A nethod of ||i nhi by ng
ror protehn kingse acty’vity ip a blologiggl sanple
”‘f‘e TP o e,
NS N’ s " ,fk |=
HN: & NH 2"\ HN
'—\ ) /‘;-_"N /)/=NN
I-183 I-184 I-185
» &fir{jxq Hgf} N
F P N-._l L.
- N - X
i A er/\‘\ﬁ} a LI A
EJ{' N~ SN T i E
}2 P
A =
I-186

I-188

mv H 'iN_\
I-189 I-190 I-191
Hy.N

fkiU BHL} Lﬁiﬂ Al

I-132 I-193 I-194

- 189 -



sanple with a conmpound of any one of clains 1-65. 68.

A nethod of treating a proliferative disorder in a
weabi7@aé22conpri sing the step of adm ni stering POTRER@6/043096
patient a conpound of any one of clains 1-65. 69. The
nmet hod according to claim®68, wherein said
proliferative disorder is selected from nel anoms,
nyel oma, |eukem a, |ynphonma, neurobl astoma, or a
cancer setecttedf1d - - €~ '
cervical | ung, certralnégervous system (CNS), ren

state, bl adder, |pancredtic, 191 WO 2007/056%2
P 2006/043096 br ai gliomas), hedd and neckK,

ki dn ghoma, ar , -OF flhyroid canter
.napatm eafl thdlr e’gfﬁﬁﬁem aidrret%’&

co § adn1n|ster|qg}to gaid patienf a co und'{.of
any o ¥&hof clainms 1 70. A nethod of| trealing
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—s.e.q.u.e.n.p_a.l_g.r_g.g-_adhlm stration of a ¢ ound of any
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of bci- abl, inhibitors §f EGFR DNA d magi ng a
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cl ai ZOLEﬁgiﬁein dai d M. faggnt is QB
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66. A composition comprising a compound of any one of claims

1-65 and a pharmaceutically acceptable carrier, adjuvant, or

vehicle.

67. A method of inhibiting Aurora Protein kinase activity in
a biological sample comprising contacting said biological

sample with a compound of any one of claims 1-65.

68. A method of treating a proliferative disorder in a
patient comprising the step of administering to said patient a

compound of any one of claims 1-65.

69. The method according to claim 68, wherein said
proliferative disorder is selected from melanoma, myeloma,
leukemia, lymphoma, neuroblastoma, or a cancer selected from
colon, breast, gastric, ovarian, cervical, lung, central

nervous system (CNS), renal, prostate, bladder, pancreatic,
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brain (gliomas), head and neck, kidney, liver, melanoma,
sarcoma, or thyroid cancer in a patient in need thereof
wherein said method comprises administering to said patient a

compound of any one of claims 1-65.

70. A method of treating cancer in a subject in need thereof,
comprising the sequential or co-administration of a compound
of any one of claims 1-65 or a Pharmaceutically acceptable

salt thereof, and another therapeutic agent.

71. The method according to claim 70, wherein said
therapeutic agent is selected from taxanes, inhibitors of bcr-
abl, inhibitors of EGFR, DNA damaging agents, and

antimetabolites.

72. The method according to claim 70, wherein said
therapeutic agent is selected from Paclitaxel, Gleevec,
dasatinib, nilotinib, Tarceva, Iressa, cisplatin, oxaliplatin,

carboplatin, anthracyclines, AraC and 5-FU.

73. The method according to claim 70, wherein said
therapeutic agent is selected from camptothecin, doxorubicin,
idarubicin, Cisplatin, taxol, taxotere, vincristine, tarceva,
the MEK inhibitor, U0126, a KSP inhibitor, vorinostat,

Gleevec, dasatinib, and nilotinib.
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