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| NHI Bl TORS TECHNI CAL FI ELD OF THE | NVENTI ON [ 0001] The present

i nvention r e¥@e¥W03@2iconpounds useful inhibitors of ki naPE€sUSTiNG043096
invention also relates to pharmaceutically acceptabl e conpositions
conprising the conpounds of the invention, nethods of using the
conpounds and conpositions in the treatnent of various disorders, and
processes for preparing the conpounds. BACKGROUND OF THE | NVENTI ON
[0002] The search fRN¥INEHWREMIBEEOS | CSBRantss hasnhee nngresttorai ded
in recent years by a better understanding of the structure of enzynes
and ot her bionol ecul es associated with target di seases. One inportant
class of enzynes that has been the subject 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
ki nases are thought to have evolved froma conmon ancestral gene due
to the conservation of their structure and catalytic function. Al nost
all kinases contain a simlar 250-300 ami no acid catal ytic donain.
The ki nases may be categorized into famlies by the substrates they
phosphorylate (e.g., protein-tyrosine, proteinserine/threonine,
lipids, etc.). Sequence notifs have been WO

2007/ 056221PCT/ US2006/ 043096 identified that generally correspond to
each of these kinase famﬂi‘ﬂ:@mzcmmm ogenss anviNet@rn ki nases
medi ate i |1 r ing b hosphoryl transfer
froma nugpggg?deﬂéﬁl ]Psmsp %te th?fr‘o’fee:’f g%t%c‘g t OPRPERAT SuFRkret A&
in a si gnarbigiparhvway. kIn@$QSphogmhoﬁmbaht&aneueabsx@th@% gel ecul ar
on/of f swiiy re u the tar protein
bIO|OgIC2% %Eﬁgf%g%&cggaang%g% tt%k}a:ﬁghggp ory EéPFSnCQV At-§igfethe
uIt|natel?OFPPﬁﬁéﬁeﬂflﬁhﬁeéﬁﬁﬁyélpo amvahpésyoﬁfueihgateblubapoaﬁds and
ot her StlthbosEEQHBEe§n0Eh§U%Qe§E%EH£'oEn EEQﬁugnﬁlron ntal

chem cal stress signals (e.g., osnotic shoc eat shoc uFt?ﬁ |0Iet
radlatlonprBSEF%??aﬁoénB6€@%Fﬁn9aﬁbeHzng0uoﬁsok|nes (e. g
interleukin-1 (I1L-1) and tunor necrosis factor a (TNF-a)), "and growt h

factors (e.g., granul ocyte nacrophage-col onystimul ating factor
(GW CEP), and fibrobl ast grﬁﬁgﬁg EQEﬁRrOFm\IW'ﬁi@NaCM | ul ar

stinulus fegoaff ette anrevafh mse &@Mﬂﬂe% é&&@%e%r{t% al
gr owt h, mgra ion, differentiation, secraetl on of ornoneagsd gaé(ﬁr}ﬁl{ Sy

of transcPiptioh’fBETSPE, YRASEl &YcBnPrEERF oindgraEaEEingt abokhem
fggggflwgﬁtpugtere synthegies and gegukﬁbi@ﬁoQéthésfﬁg%Oeyﬁksd with

e associ at e th abnormal cellular responses
triggered %§g%§o?%?%ag%gaseanedﬁgpgﬁ VEn?gaS?hBEeEBF¥@§§eEhPHCP®§ebeen
aut oi munehdi selasest PAf babrasiry diséases, pbﬁﬁelﬂlﬁeﬁagés met abol i c
di seases, [pgpspl @gi-cal; And Neurodegeneral tt[ve clasease ancer,
cardi ovascul ar di seases, allergies an Kﬁ§1 s‘ﬁ%sease
and hor noRErReFaralilyi seaassd ﬂééﬁﬁﬁﬁnghyt ahereehﬁsnbebmeafor the
subst ant i ebneféorésin vRdietpabec r ofeln kipase.
inhibitors_that, are effectlvg gs ?ggéi%e%¥%§séﬁgﬁigﬁ cesses within
conS|derlﬁﬁetﬁ% }ackpﬁ?t%ﬁFrEﬁ?ﬁ?eﬁv%¥¢aﬁm@ughbatﬂnhavepEVghsedofrbhea
maj ority efmhdie £ondétiaNSgansogiat ed whd hodhoL el %bﬂaéfsthé@re s
WO 2007/05622%PCT/U82 06/ 043096 still a great need new
t her apeutT & “agent s that “FANYbIE FHESELPR of AHIPRF gals. Kipaeey] caheain

Aur or a pr@telmmi&menﬁm#zmmlamoﬁotﬁéﬁﬁ é&%éﬂﬁ%&éeaéagiﬁhre@@@rﬁanases
ki nases ($%Yqﬁ qﬁorqrf%e- g % that are essentia

pr ogr essi o F olgh I he- AT Lot T Opﬂ% &t %ﬁsé%YItE?c$%bS¥ﬁﬁ%?$l%%ﬁYy
Aur or a- A Rﬁ%ﬁj@“—@rx}m alergl e Prnotent foserEi M@} Usadt&nand
segregat i Qs {OFWREA QN 0F  the Lot c splndée and faithful

ence motifs have been




[ 00091 A nunber of studies have now denonstrated that depletion or
inhibition of Aurora-A or -B in human cancer cell lines by siRNA

donmi nant ned%® PAP&0FATY bodi es or neutralizing antibodi es ®CIIUSPLS/043096
progression through mtosis with accurmul ation 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 di seases, wth
exanpl es dfdadtidseqd il e taicidicg-<Greeve ¢ cart.clarFe VR sa M nase
Aurora ki nagsgs. i@ especially attractive targets due to their
association wth nunmerous human cancers and the roles they play in
the prolif@&%lonTofIePesel captetetnl kinaghereédizte t het eatal puneed
for conpowidsatinals hiclkds gor i j S THE | NVENTI ON
[0011] Thi s%?lnvegﬁ owghpr ovi degltggoanrrpdg!ungs and g%%@gﬁr@gl [/ pucleoside
accept abl ETCEHPFRREEN SOt Re PGt atiftacaeptosetbhtad si ilmvisilivers iof a

protei n Kislages i nfheSe HGARNOoUAGS. Y r{o%%ij% tedoy formila I WO
2007/ 056221PCT/ US2006/ 043096 = MN RI%) RY! o?%g P ar naefé’%u |ScacltyELS

accept abl FOEP PFe PEPL Lneidiches thagy capymodulate Hr arerdste the

defined hemgiget 'proft@ahllithesa eaMEewds and phar maceutical Iy
tions thereof are useful for inhibiting kinasee in

accept abl 0S| .

vitro, i ne[yi%\?%? a+nl?lese?< RAYERRSTA B PREPRISTT aat FHER b Lyr ewitogdrmy
a vari ety iof reéispeases fodis ontekesyob fCeREirhiceNsu1hRChwdl BEheRUl iRkl .
limted tgq,. ;g%isnggngug:hses ses. ,intl ngat ory di seases, bone ‘

di seases, netaboli ¢ di Seas&s hadr 6FSFREEl SRS A REtrDdedeAefathraical
di seases, starser sigardisovasgul apstiosdasespchl, | Begieshakdt , astikFByviolet

Al zhei mer '.g4di$8ase, -related di segses. Qther uses include
t he st udy%of Ki na?ésb?%%?%%‘%?@%%%&“pa?ﬁ% %@?@al Phetorhs; (g5 -
study of PRCPFéEMKdENal dfgnal Bndnsduoti oncpashwayscredi at édnbyasychang

ki nases; apdywthersgOrpaLativg ev i f new kinase inhibitors.
DETAI LED %Es"éRl P%l,ON %g: %(EEgl Nv%k#ﬁ&g%gﬁj“g?ﬁgpp?%%éﬁ{’ PRYeént i on
provi des SC¢BRpBLEABIOEAFEPKUIGMFCSF) , andafpharhiestt peakky factor

accept abl ersaht .t heregkrrwhel eLAuHs el Suh e razaol e, wherein
each H is Qgt'&onall anﬁ indegeﬁdenfl yusgggrtzllg u?’gge\%xt %éﬁZOgnE‘OﬁZl;
Qi s-NR - S€-s1a5, TRRPPES§H. R81gFedWEr20871 0562 L RCTHIS2866 9043096

differentiation, secretion of hormones, activation of
transcription factors, muscle contraction, glucose metabolism,
control of protein synthesis, and regulation of the cell
cycle.

(00061 Many diseases are associated with abnormal cellular
responses triggered by protein kinase-mediated events. These
diseases include autoimmune diseases, inflammatory diseases,
bone diseases, metabolic diseases, neuroclogical and
neurodegenerative diseases, cancer, cardiovascular diseases,
allergies and asthma, Alzheimer's disease, and hormone-related
diseases. Accordingly, there has been & 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



RY is T2 -R" or RLis T3- (Rng U; Ring Dis a 5-7 nenbered
nmonocyclic ring or 8-10 nenbered bicyclic ring selected froman aryl
or het eroar WO ¥PHE24ai d heteroaryl ring having 1-4 ri ngPOBUSI0GI4GIVE
sel ected fromnitrogen, oxygen or sulfur, wherein each substitutable
ring carbon of Ring Dis independently substituted by oxo, T4-R6, or
V- Z -R5, and each substitutable ring nitrogen of Ring Dis

i ndependent |y substituted by -R4; each T, TI, T2, T3, and T4
is i ndepeﬁ&éﬁﬂl § areat4ngpRyfpdenewchhinapeutscabgents Zhis Ankibde
al kyl i denenghai rggehﬁ §Q§ gtcs, Lis -0-, -S, -SO, -802- , -N (Ro)
302- -sO02N. ? -CO, -002- -N(R6) CO , -N(126) C

(0) O- N[?ﬂgylcd@e( F@&)mm mqt%‘yn%m (o 1Byl Oﬂ\lt@%el\lx(ﬂﬁa)ted
-C (O)N (BE)XinePEhtBbN:i HBOk inasEs( RBLrRQ Aur%%ég? ﬁ?(i%? R@%ﬁt are

2S0- %RG%‘: 2S02- , -C (R6) 2S02N (Ro)

(R6) IN (REFSREEBY for progRreysiRr( RByoespoyhe- mltocm)phmmﬁesa:eu
C (R6) NY&-‘E '@éaﬁflawﬂ.ﬁ%&u%ﬁgﬁk 194_'/5 2 crucf®y nal €

|ndependen Rg are ta en toget her

with thei ?en?ﬁ@?%'ﬁ. atafaFr%OFoa"flSr ﬁ?ar?aéfeaonis foguakhpered, the

unsat ur atedtotipaspialy Hﬁ&afuiﬁhﬁdl éé@ge@ﬂ/i@ﬂ QfSclrii”&gosomes
het er oat oN%._3 sel egt ed fromnitro or sul fur, wherein each
REGTORaFaLf B

subst i t ut abf e 77 ng* af bohrBF-Ed fB@%ﬁe‘Pﬁ‘ﬁ{j PEPRRHR bYLRY PRayRO2 i s
i ndependenpehyrsubsoleutedréyubat ongoxBe aCMmndER, o RZhrOIQ(BSOI}{egGo the
d

and each t ng itrogen.of said ring formed by R2
R2' is in gggn %%%?ybl’ %tl ?eﬁpgﬁg?@ assembly (Ghechaohng #ud | %01“ the
[ ndependeﬂ@il-”yecR c@rhala‘l;lem?bf &teRin®&is CO2R, - COCOR, COCH2COR,
NO2 ) Rore o N (R4 CON R7) 2802N (R7) 2
o (S50 BT R e B N hes 8 S it Coemcpeye
N (R4) 2,10 CENRERFE) 0D, hummn GRace s (RFY L @D R?c)lci?a;eciNa_Z( R73vSE2M: ( R7

2t -N ALRRn@r in 7 2 43096 each F.
|)s hydr oé&éta 01 % alll%ér%;l%?% %?%8 g&gg%%é%%aryrﬁgrl ng, a heteroaryl

ring havi ﬁ%b% Q0% PRgPREoRE, S@Pd&eshé’taé’ﬁo@m?l yilempmgrhawﬁngrAtlo ring
atons, theepipéeioaryt Dinhel@losYSE YAusrdbAg Dayi ngs 1t ﬂﬁrﬁ%n SRR T
e a

het er oat ?B sel ected from ni trogen, oxygen,, or sul Hatte
group and-&&th ® rF %m‘?@“ﬂﬁ‘?‘bﬂéﬁ%’:%‘tﬁ)ﬂ%m@@%ﬁ/ R9; neutralmatg

R(6)OIN ? - )Rhntm%?? (%@iﬂﬁﬁﬁ@rﬂég’réé@ﬁéﬁt&ﬁ%éﬁ ﬁﬁ%é%%%ﬂz@
-50211( ‘f\fﬁ?; o © %c? 115‘0(‘521‘:1“ N RBY0-and NCRGIT@)¥RSes this is

_N(RB)(I)@¢&nged by endoredupllcatlon 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, there is a need for compounds that inhibit protein

kinases.

SUMMARY OF THE TNVENTLION

(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



N( R6) SO2N(R6) -, - N(R6) 1c(R6)-, -C(0)N(R6)-, -0C(0)N(R6)-r -O(R6)20-,
-O(R6) 2S-, -C(R6)2S0-, -C(R6)2802-, -C(R6)2S02N(R6)-, O(R6)2N(R6)-,

- 0( R6) 2N( R6 M 9 /056220( R6) 2N( R6) C(0) 0-, O(R6) =NN( R6) -, - Op@E1sMadn43096
-C(R6) 2N(R6) N(R6) -,  C(R6) 2N( R6) 802N( R6) -, or - C(R6) 2N( R6) CON(R6) -; W
is -c (126) 20--C (R6) 2S- , -C (R6) 2S0- , -C (R6) 2S02- ,

- O(R6) 2S02N(R6) -, - C(R6)2N(R6) -, -CO-, -CO2-, - C(R6)20C(0)-,

-0( R6) 200( 0) N(R6) -, - C(R6) 2N( R6) C0-, - C(R6)2q(R6) C(0)0-, - ¢ (R6) =NN

(126) - , -C (R6) =14-0- , -OCR) 214 (Re6 N (R6) -C (R6) 2N (R6)
HO2N (R6) - -C (R6) 2N (R6) CON (R6) -(R6) - each
R6 is independently hydrogen or an optyphakly” substituted Cl-6

al i phatic group, or two R6 groups Q0 the same nitrogen atom are taken

together with the nitrogen atomto m optionally substituted 4-6
menbered heterocyclyl or heteroaryl rll ng, andR1 each R7 is
i ndependent|y hydrogen or an opti aal 'W'su Ituted 01-6 aliphatic

group, or two R7 on the sane nitrogen are taken together with the
nitrogen to forman optionally substi tut’ed 5-8 nenber ed het er ocycl yl

or heteroaryd phagiacacthidblly datayoihle GN1IOrchd¥dsf, wherdacRRIr¥,
is -R, -hal < e QC0).RL, < - - , O00H200R , -1402,

S ON, -S(Or?% %5?(%5’55 ,%r-es , ‘%eﬁ?%)%?’e-"%(% 2 -502N (R ) 2 -0C
(=0) R ,ONFR TregeRcompoNn@R andCoRafGicéutWelly acceptable

2007/ 056 223R5Td 1452006/ 0430, j i£)y MR R2, - C=NN(12"')2,
SC=NOR, - (F%)_COI\l(R)z, %%%ff)pg%gzélu )5‘%\1(-’&%3%2’192']?%%485 2
-0C(=0) NGRB2R.7 10 ViVo o210 FEX | 6ive 4- ritdierstkhetrerboie | ireatiing or
cont ai ni ngedvah haleroaloneepl el ebddam 0o xaand 5 &aeh Bl

opt i onal L%} Ub(;,tl tuted with 0-3 occurrences of J, . eac I's

i ndepend ‘fS’;P 1 0, PYERICHxbimEged tHh AYteinmma )R seag@R, - COCOR,
COCH2COR, iniNGyma 3y - SR es SRR arsiRsed ([Rarb1 1O e 2.
-802N (R7 Zdl-oc‘?él]):ng - RQQ*;E)CO?" -N(R7) CO2(C1..6 aliphatic),

- N( R4) N( FR O 19\ 1y 720 M?%’S‘E%GN'{ X L R SSTAKTR7 ) SRRER124) 502R
g_rf]:OC( =N RO R sorlar diseg?sz—‘f]s,gra]wp&;gm tdies m%' r?ﬁ'ﬁmﬁh&mnberlsd

i fferent,. er wt e at s) to which they are hound,
forma 3-%1a§ne%e’r e%%g;rﬁ?%% Ié%_,rep%arhﬁcglcﬁges%ﬁeiﬁ‘at etERGr tid¥Eiste the
ri ng havigtpdx 2hdtigrapstonm sel@pteiccdl emd pdthdllodScal phend@agth Rihe
is -127, (R, i gpad Ly, ti e -6 _aliphatic), \
-CON(R7) 2, or -oﬁ)%%%éﬁgi e%acsh %&i sé%%lcfgip%%?]tcf'eorﬁ Ipya%h)}”cﬁyd%érhe%ﬁtfd
Cl. 6 al i pHatS¥yrodip ot i orad | §hss ystauateldr ey avn 104 oot Wi envesciofase
NH2, NH( GpHsaigehadic), N(Cl-4aliphatic)2, hal ogen, G -laliphatic,

OH, O(Cl.4aliphatic), NO2, CN, CQ214, CO2(C -4aliphatic), O(hal oCl-4

al i phatic), or hal oC HEIAPHA RESRLIPULGY QF THY)SAWENTHNH t he
aton(s) tiwoatsichrhbeprakenat LaeBadichopPbanaent 50B8hbYuSHbsSE tul-8d1a 1.

3-6 nmenbered carbocyclyl or heterocyclyl. 0014] In sone
enbodi nents, the present invention providés & conpound of fcrrmula I:

or a pharmaceutically acceptable salt HtNh wher ei n:
RK
L
= R!
RY” N7 a7

I
or a pharmaceutically acceptable salt thereof, wherein:
Ht is thiazole or pyrazole, wherein each Ht ig optionally
and independently substituted with R? and R?;
Q is -0-, -NR'-, -8-, or ~C{R"}a~;
R* is T'-R® or L-Z-R?;



WD 2007/ 056221PCT/ US2006/ 043096 Ht is thiazole or pyrazole,
wherein each ring is optionally and i ndependently substituted with R2
and 112'; QMORUFMS622INR -, -S-, or Rx is H, G galiphati ceCINTR20060M3096
hal o, NH2, N(C2_4aliphatic), N(C2_4aliphatic)2, 0(C2_4aliphatic), OH,
or -N(C=0)( C2_4aliphatic); wherein said aliphatic is optionally
substituted wth 1-3 quoro, RY is T2-1116 or L-Z-1126; R2 is
T3-(Ring D)i Ring D is a 5-7 menbered nonocyclic aryl or

het eroaryl ri n}é ihéF eRn stf bt oaryl has 1-4 ring heteroatons

sel ected fromgs ll\g, L (Rin ? Rg .D can optionally be fused with Ring

D ; is ab-8 aromatic, partially saturated, or fully
unsat ur at ed rlgb“%d?itja? N ng~0- membﬁ?ge%enmwmcsmngt@ﬂ § ¥ DINmembered

NI 11 0gen, noXyaRRe OFiSyl fdilecteq £rofagh Lo sarbon. of
Ring D and Rlyn Ilsil |ndepe?1denﬁ)y subst tute %%éng?aéry TR gpaid

V- Z- R5; etem%@é% EHRSt PRYERYI & F | FEPSi e bgerrivbnR ﬂgléhaﬂﬂi oy D
is mdep&mﬂ%é%ﬁl@@ ¢nit o€ @legﬁg wherelne@&&l %gtl&ngag Iz.slng
i ndependent I% % 1?)” i dene_chain or 1Is absent
Cl_4al kyl FHERE" ¢ |Prr”b$ stabseRererdertly- Subfs,:ltutsezﬂ by 3020, T'-R®, or
-N(R6) 502v ;- mu(nas)ea h NuiRR)i tuta1@

C 1 a 1n§% N (1?6) @&1@%1)3

R6) C (0 N (R6

ERG% - ( ! ﬂ‘i?‘t‘ﬁ&?& gubsthé:“%%ﬁ‘ Eﬁér - C(116)20-, -C(116)25-,

(R5) oN (2, @‘“ﬁ)“)‘?w“ 060 ) RN oSl WG { ¢ 1 C

S -C(é%‘@?\i%(eo‘m%“%é%? %‘11 éN(RG) S

- 0( R6) 2N( R6) 80214 R6)Ca-a @rlkya(mezmiaa)acem( i¥ktisent; T2 1S
dependent | t | kylid wh C

qul tegegf etnheyaﬁ?bP%ndoeg; a1 n ar((ja1 op @ﬁgﬁﬁ;@?gg%cg;%@ u(% S 2,81
-C(=0) -, =B(®H)-. ~Soo)2- COLsz, ~BrR° N{AR4,) -—NW)KS(OO;DI—| onai(IRy)CON(RG)-

subst | tut-lq&i(ﬁ“)“s@ R1Rs T g.r;@&@%N(R\A)? 20%%/(8 %%ajp Q%P(Q)G%P@ware

R2 and R2' are |ndepend nt |
t aken t oget Her 2@ t h~ EHBT =9 nte-rq/%i’fﬁ?-a.t On%(iidzwﬁ@i-m a-¢ Lfssedsoﬁﬁi"’)

menber ed, @J(@agmﬁi)ed o.rc(;@sr)gﬁqkbycwys,atur@ﬁgq %1 ng 0-3 ri ng
heteroatom; RZG?I ected from nit or “sul f'ur erein each

subst i t utabf rPﬁ’dRcbr bon“éR )s-a‘i?CPTUS"éH(Hl)n@(Rdrﬁr@%f)b‘y R2 and R2' is

i ndependent {&f) smbrbidaiek by, hak0. cexo, . xr(RP) coeRs) - R7, or -V-126,
and each substltutgglg r|n% nltrogen of said ring forrred b)é R2 and Rr
i s i ndependentt y ®8o&t i (e HERendently Rg 75 WR° - pal &, -OR R® and

c( =0) R, R°002R: t@&mo@ee}ﬂam&ml\m@.u %erﬁéﬁlﬁg a§01(19) thforéRa
(R4) 2, c%wﬁ(%?)m CgNNg %étf o N (R7)

(R?) cop THEES ARG Sk ﬁzﬁ) %sa@_%m

-N (R7) cadmg I%?a)vmg (NE( R73)n§02i\t€(ﬁa)tcﬁns -sl\i](d@‘)ecﬁ%&;m nitrogen,
oxygen, or sulfur, whereln each substitutable ring carbon of
said fused ring formed by R® and R? is independently
substituted by halo, oxo, -CN, -NO,, -R’, or -V-R®, and each
substitutable ring nitrogen of said ring formed by R? and Rr*’
is independently substituted by R*;

each R® and R° is independently -R, -halo, -OR, -C(=0)R,

-CO;R, -COCOR, COCH,COR, -NO,, -CN, -S(O)R, -S(0),R, -SR,
-N(R%)z, -CON(R"}2, -S0:N(R"),, -OC(=0)R, -N(R’)COR, -N(R’)CO,(Cy.q
aliphatic), -N(R*)N(R%)., -C=NN(R?),, =C=N-OR, -N(R7)CON(R’),,
-N(R7)SO;N(R") 2, -W(R')SO;R, or -0C(=0)N(R"),;



or -0C(=0)N(R7) 2; each Ris hydrogen, a O _|oaliphatic group, a
0o aryl ring, a heteroaryl ring having 5-10 ring atons, or a
het er ocycl yWO A PSHaVi ng 4- 10 ring atons, the heteroar yl POIUS2006/043096
het erocyclyl ring having 1-4 ring heteroatons sel ected from nitrogen,
oxygen, or sulfur, the aliphatic group and each R being optionally
substituted by 0-6 R9; each R4 is -R7, -COP?, -0Q2(optionally
substituted Cl-6 aliphatic), -CON(R7)2, or -SO02R7; Vis -0-, -S-,
-SO -SO2-, -hERB)B0Ls , hySOIPERL) o, Cr-N {IRPhatic v@up aCI};EL 0 &h&

02 B, S Grald L) CRLEE s 4 R SN (5 .
(2 56% Ré)s het@g?ﬁyﬁ&rzm)@g?@g 250@- ¥ {ng Féﬁt)ori?sﬁ()gié\heé g@étema@ﬂ@
0( R6) _NNh?%%) SI;{J'Eyc (R61J)f§ X IQ% %?R‘é’%éﬁ?‘)( E’f\‘f ‘%?%) él%ﬁm% e
2N (R6) CENC¥RBIR. OXXYSD, @(Re);z@ur - 1Q4R6) RiPhat if REYRGH- a.nd each R
C(R6)280£m% Ve {6) o222 { )sub tn’,\]%\%%@)bgw(%) -, - , -0Q-

, -C (R6) 20 (0)--C(R6 0 (R6) 2N(R6)CO, ‘

-C (R6) 2N (R652¢R (B) iz —R 4C~FRB) =NFP (R Lonald LyREubsti@uted L RE)

2N (R6 ) M {Reiticy C (R (@Y, (R} SG8 GBNLLRE) - -C (R6) 2N (R6) CN

(R6) - , or -CON -, WD 2007/ 056221PCT/ 18520061043096

each R6 is i nd‘ép’e%d’e t1 vy hydr oifen orS@r.. 6 MR pRati ¢ opRaumal Ly

substi t ut-ed{®f)t-h 03-36;-car,- tmNIRﬁs)g@@ups_b@(RSt)b;qog@Te it (0 ng@gNgﬁo,ng

aretakenﬁfgﬁtﬁr wgththery r&ﬁn atomtofﬁrma 4- 8 nenbere ’

het er ocycly BEBrloar y1V (A QE Fher er R QBN §R et erves €P\F (5 -,

het ergary—ICfRGrigOI-s eptROnal-,y -sulrsy idorn ed wjrh 804 JG,%(%S) LS80 I\g@glfy R7

i's indepe ro atic ere eteroary

cont ai ni ngtdgé%i ﬁ ?er oa?_?n%ﬁgéwg%t e(lfjpc?rB “(5:&7\32”? RICH) ®henyl ; each

R7 is opti®fRl=pneEBstit uter® w4o0- 3-(.‘](736}%(12%@75)00 t he same

ni t rogen dyakens it Wi t g orman optionally

substi t ut Z%FRAf) iﬁ(r?rgrr)bsg%glgﬂhyet ér%%ycp?ﬁgs&y(% FQ?%&? I fing; wherein

sai d het er ocycf yis orC Rt ePoar yC(th@—l s ~O{RF pyeid y substhi,s05ed with

0-4 J7, eat ogen 6y ach s hal o,
SR, - C(=0 m@@sbﬁvéﬁ&f &6 N%Hzc&’e -REe. ?%‘k ’§P<F9<)(i9"

- S(0) 2W - ) 20R( R ¥ IR 'OO\'I(QGQG) NEBINKR ) 2C (mw@mq (G)N(-R' ) COR'

-N(RI) COZ(CQ]R55 =&y (RRAL | C) & (RNLRr )N Rl)c?—@ N@'&ﬁ@%{&l
SN(121) 502N£R@§)N ’ eé%ﬁ) SQ2RL, -0C é ,
=NR , or ® (Bik~is~Q(B: )n%T ot ‘élNh%ﬁt)e-r:o(%F%h@l‘HR]g-

cont ai ni ng 1 heter @t am sebeptadentap ByvaMBhin %Bda§ BRGBrBR 1S

optional | titu w th Q-6 occurrences of J; each a“and JT
is mdepe%’1 en st tlf& qqraﬁ @l‘”@%@ ‘E‘OQWO RAOZERUPEOCH EbR, same

N2, - O ms(g;a)rR atcB( Q)RR takeR td\éeﬁﬁﬂe}r 21 et RA Dralyen M (&)
2, - OC &6%& J% 6ﬁ%ﬁé§@lf¥}gubstituted 4-6 membered heterocyclyl or

heteroaryl ring; and

=N- OR ,

each R’ is independently hydrogen or an optionally
substituted Ci;.¢ aliphatic group, or twoe R’ on the same nitrogen
are taken together with the nitrogen to form an optionally
substituted 5-8 membered heterocyclyl or heterocaryl ring;

each R® is halogen, -CN, or -NO,;

each R’ is -R’, -halo, -OR', -C(=O)}R', -CO;R’, -COCOR’,
COCHzCOR’, -NO;, -CN, -S(0)R‘, -S(O)R', -SR’', -N(R').,
~CON(R')z, -SO;N(R')z, -OC(=0)R’, -N(R')COR’, -N{(R) CO2 (Cy-g



-N (R7) C®2 (G _Galiphatic), -N(R4) N(R4) 2, ,NN(R4) 2, =N OR

=NR', =0, -N (R7) coN (R7) 2, -N (R7) SO2N (R7) 2, -N (R4) SQ2R, -0C

( =0) N ( R7W02007/08¢221 OP( =0) (OR") 2; or each J6 and RLA/IS006/043096

i ndependently NH2, NH(C2-4aliphatic), N(Cl_4aliphatic)?2, hal ogen,

C2_4al i phatic, OH, O(Cl-4aliphatic), NO2, CN, CO2H,

CO2(C2-4aliphatic), O(hal oCl_4aliphatic), or hal oC2-4aliphatic;

2 J or JT groups, on the same atomor on different atons, together

S b S SRS e e ) Oy vt .
y und, form a 3-8 nenbere

sat ur at ed?&g%:—ﬁ%%?@z iét u?li?%ng% Qtjns""gt G5t '&¢ ARG Ravi ng 0- 2

het er oat ons set@ch i °f LonrO4-Newber&l nheeebdydidchyiihggesnat 0AELGN1-2

h : h N i | I d wi.th
e T2 (g o U G AL D L s,

opt i onal |§uksibstited edi Wi t -1 -Sdbxorices of J; two hydrogen at ons
on the sane atgmiinythe 1L fed; by_ 2 J,oor JI groups.ar :
optionally replaced V\/lft h og%‘?éx% %aclﬁ{%‘i’l i%FP’- F@,g;)’-(%?/,allp%atlc'

-002(opt i D%_!a‘FqJ&Rsub%@ﬁ:ut-é@C@R:G SAPhEORe) ; NOcONRY,) 2;8 6} R 502RA)) 2R,
each R isggndepegdgnt Lﬁoﬂ%ﬁgngeﬂs‘@sz@Rq %e;—cféh&%aﬁ,' C @Y RoR,

optionally supstituted wit -4 occurrences o
NH( C1_4al iHARYIOr (CNecRLarrphal i c Y B (RhAF 6yen; €I4BDiphati-OR, OH,

0( C1- 4al i phet™)@Qon N8, , %(@Q@@NW&Q'—M@?EQEQ Clor Q%_\‘E‘%o)_w R"),; or
CONH( C2_4al i phat i C%, CON( C2- 4al i phatic)2, O(haloC2-4 aliphati CS, or
ha. | 0C2_4al i piaty cIE L=  vit™ e 1388 HErOh h Phet BT t3EMe ch
they are wbgached, iz, aedm 0Pt | ©nakhycis URSdY takebRm®, Meihkeredh-g

carbocyclyl .. or heterocyclyl; each R' is independently H or .
C2_2al ky|‘¥e‘[1%%ﬁ%% %t%%%%e%hb%ﬁaﬁe%ﬁs‘{ FREFSY . UhSrEHRRHGE (T iRP
i s option@vinand-2 ndependenthy sbsttddit@cbmidh R2 @ands R2' . [ 0016]

I n sone enbodi 11Q,1,S_a~ het tomselected from-0-, .-NR - or
-S. In sone eér%%%i%{rrent%, is 5‘#\’1%6[ ?roz-?gygl?ﬁai%%SE%EBHFHEﬁ?S&'Q
is -NR - ®FpiEti¢ch soleN Rbadi aent80:R7;is -S-. In other enbodinents
is -0-. In yetootihes q@qq;d%% LS +n - n . , '
enbodi nent s, Rl is T3 (R'ng D; ’(E(gl(c)gfé']s thEBsO r'reen[ g’%(?diéﬁiasn%g,%ﬁaﬁécﬁrgup
an opt i orf@PFiPR}LEY | $pell Bitedrambler obt- Argtcwrrerses oaf W2, n ot her

enbodi ments (cRiL0iPhdeian, optdonal Iphsubst) t wWadL+10 ephared Ayl on,
or heteroarél. I'n sone enbodi ments, Ri ng is an_ WO

2007/ 056221 PCTHUSPRDBH DU, CN, CO2H, "COz (Ciyaliphatic), O(haloCi,
aliphatic}, or haloCL4a;iphatic; 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

compound of formula I:

or a pharmaceutically acceptable salt thereof, wherein:



optionally substituted 5-10 nenbered aryl ring. In other enbodi nents,
Ring Dis an optionally substituted 5-10 nmenbered heteroaryl ring. In
sonme enbodi WErR&/05632hg D is a 5-6 nenbered nonocycli c arpdT/o82006/043096
heteroaryl ring. In sone enbodinents, Ring D is fused with ring D.
In sone enbodi nents, Ring Dis phenyl. In sone enbodinents, Ring D
is phenyl or imdazole. In sonme enbodinents, the bicyclic ring forned
by the fusion of RRng D and Ring D (Ring DD ) is naphthyl,

benzi n dazol e H’fquiisndilimom cb:sq&bth'rami]iene wHek it-hels @rbodiqrend s, Ring

AR T e R IR G TR

rings are fuséd,isg hﬂD-t,vaR rrg,s sﬁ}a.reaﬂv»@:(adj)qgent atom; and al so the
bond or bonds Rb:eg\ge%n tche %\@%%]%g xa phenyl fused
¥ or It

with pyrimndine fused W t'h cou1 Form ?'nazol ine. N
(0020) PREME+F SRR AT Y1 Roid i pie twioulzd ﬁdﬂm4amdphlaj&&c)7-NE-If used

with Hc Jeor al Q0% hhe fiused Ji e Jotated |
cheni cal Ia;ﬁgjt ggl ([ené(%r'ql e1£1t ation. Fo“fF engnr{)léé%gd: rlnl s Cﬁq:t

i ni dazol EEHRAIFFRS idgde Tof2 threerpossi bl e corrpounds [0022] In
sone enbodi ment¥s; sRirAgR® b ARBQgsubstituted in the 4-position with
T4-R5 or V-Z-Rs. .In_sone enbodi ment's, Ring Dis optionally

substi tuted I#tﬁ@ A pOSIEFoR with V-Z-Rs. [0023] In sone

enbodi ments, Wiirsy -ONGRE )7 D0 b
-1\T(RE) 502 In ot h;r enbodi nents, Vi sfm-ocqf(cll)ccﬁryl Orc?%)tﬁfﬁg)ryl

[0024] | &8 “SRESdhets PeFSreaydenas Jv\e ¥ing heterocatoms

2007/ 056 221RCTEEISHRG @43066 oxf 2T dgh rothey HIRRIAEN! He Te%lée%a Fitn
Cl-4 al kyiidene chain. [0026] In other embodinments, T2'is a
al kyl i dene ha| H wherein up to six Cunits of the al kyl i dene chal n

are optional | Rimgplteceds by 5-G ard@El),, peStLally Se®datedS or0Fully
-N(R4) - " unsaturated ring containing 0-4 ring heterocatoms selected Ffrom
nitrogen, oxygen or sulfur;
each substitutable ring carbon of Ring D and Ring D’ is
independently substituted by oxo, T*-R®, or v-z-RS;
egch substitutable ring nitrogen of Ring D and Ring D’ ig
independently substituted by -R%;
each T, T?, and T* is independently a C;., alkylidene chain

or is absent;

Z is a Cy., alkylidene chain or is absent;

L is -O~-, -85-, -80-, -80;-, -N(R®)S0;-, -SOsN(RS)-,
-N(R®) -, -CO-, -CO,-, -N(RS)cCO-, -N(Rs)cw)o-, ~N (R®) CON (R®) -,
-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®)380-, -C(R®)280,-, ~C(R®),SO.M(R®) -,
-C(R®)2M(R%) -, -C(R®)2N(RE)C(O) -, -C(RS).N(R®)C(O)O-,
~C(R®) =NN (R®) -, -C(R®)=N-0-, -C(R®),N(R®)N(RS)-,

-C(R®) 2N (R®) SOaN (R®) -, or -C(R®).N(RS)CON (R®) - ;

T? is independently absent or a Ci-10 2lkylidene chain
wherein up to six C units of the alkylidene chain are
optionally replaced by -0-, -C(=0)-, =S(O)-, -S(0O),-, ~8-, or
-N(R") -; T® is optionally substituted with 0-6 J% groups;



[0027] In sone enbodinments, Zis a C2_4 alkylidene chain. In other
enbodi nents, Z is absent. [0028] In certain enbodinents, the

substi t uentW0i2007RS23hd R7 are i ndependently sel ected fr aiRG20460029(

I n anot her enbodi nent, the optionally substituted aliphatic group of
R6 is a Cl-4 aliphatic group. [0030] In another enbodinent, R2 is H
or Cl-6 aliphatic (which is unsubstituted in certain enbodi nments).
[0031] In another enbodi nent, R2 is Hor Cl1-3 aliphatic (which is
unsubst it ut ed ®h agwt (RS nazeabudd@p@mséntlsﬁ)(}&?] 118t heyr etthodi-nBAtang

Rv H og=2 bst ted t
oo ook B ShRALbaSLHRLER: s UASBLLLUL S AoTE LR e s

is H [oo@meqin e W%ntunmtusatﬁ ¢wlma1mn3mmmR

-OR, or - | . r halo
-CN. [0036] ?n anot%e{r}] %%% n%%?gﬂ% nfrs%r?re Jetf‘f’f)‘E‘J%‘T’rr‘r'ents

RX is H $003%} I?Fo?fél@h%odwh%ﬁ@ln@aﬂs %ﬁltmmmmoﬂmﬁ SHf
112 is absen . s fedthefy eADOHLAEH Sk2 Ro.d %]aragop%@ér?&?ge tl:J_.PStI tuted

4- menber ed heterocyclic ring contalnlng 1 heterq
enbodi nent$PS Rt v prabnal P¥osubdi ti®d aReti dineVv- Rﬁ m each

enbodi NENéSos H bt BPT t:@ﬁtﬂy éz@&S@'@aid £ 2 2
2007/ 056221PCT/ US2006/ 0 te In anotjﬁéﬂr@53 RO te RRPAGR

L-Z-RL. |1 sbifte ‘?%“rﬁ‘?ﬂéﬁt%u‘oimr%ut LY NRE)-, or -S-. In sone
enbodi nents, Z&J ssa-G3. -rhi1al kylddene caair. |da>2ﬁt he&o@ﬁﬁOd' E‘SEFISGORZ

R e Rl SR RN AT LN,

[ 0040] | n-Gohe)mbodt (ENtcmr REN (55) Ho, (¢ _pEhepneriedi merf &) Ryrt S, ,an

opt1onal Yo SHEBLY L1 6 GLcf Sl ROLLE(BhOUP: B ELDIOET o) sour,

al i phati @z -~TONRIVIR)20r -802R7. [0041] In one enbodi nent, a -

compound of thi o el 1Al S 8T £9ENLESh Bl RIS, §'5 R g
ring, a heterocaryl ring having 5-10 ring atoms, or a
heterocyeclyl ring having 4-10 ring atoms, the hetercaryl or
heterocyclyl ring having 1-4 ring hetexoatoms 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 Cie
aliphatic), -CON(R7)., or -SO,R’:

Vv is —-0-, -8-, -S0O-, -S0;-, -N(R®)S80,-, -SO,N(RS)-,
-N(R®) -, -CO-, -COz-, -W(R®)CO-, -W(R®)C(0O)O-, -N{RS)CON(RS)-~,
-N(R®) 8O.N(R®) -, -N{R®)N(R®)-, -C(O)N(R®)-, -OC(Q)N(R®) -,
-C(R%)20-, -C(R®)28-, -C(R®),80-, -C(R®)280,-, -C(R®)2S0,N(R®) -
C(R®)N(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®) ,N(R®) SO;N (RF) -, or -C{R®).N(R®)CON(R®)-;

W is —C(R®)20-, -C(R®)28-, -C(R®),80-, -C(R®).50,-,
~C(R®) 280, (R®) -, -C(R®)W(R®)-, -CO-, -CO;-, -C(R®),0C(0)-,
~C(R®),0C(0)N(R®) -, -C(R®):N(R®)CO-, -C(R®).N(R®)C(O)O-~,

-C({R®) =NN(R®) -, -C(R®)=N-0-, -C(R®),N(R®)N(R®)-,
-C(R®) M (R®) SO.N (R®) -, ~C(R®).N(R®) CON(R®)} -, or -CON(R®)-;



wherein the variables are as defined herein. [0042] In one

enbodi ment, a conpound of this invention is represented by fornula

| b: WO 200V @B62%2RCT/ US2006/ 043096 R2 MN N RYNS'R | lrcwhusemsmdstdse
variables are as defined herein. [0043] In one enbodiment of fornula
b, R2' is hydrogen. [0044] In one enbodinent, a conmpound of this
invention is represented by fornmula Il-a: Il-a wherein R2, Rx, and Q
are as defined herein; Ring Dis a 6-nenbered aryl or heteroaryl; and
RO is a C6 109@KyiRﬁpisOhaﬁéyesﬁbﬂtlyuhﬁdngéﬁ &9. c190£5lpﬁat§@ne

nts, Its is
henyl oBP ARarT Y FHRERESPEE W ERTROL | 1" SoiE. EHBOR, O« g
pheny! |§a@@b@umm@ge@ pficttherer thireposbbieahew tvi RS @R ﬁ&ﬁ@%%%%?&%ﬁm
gﬁoiﬁe?agﬁgggFﬁen - gsﬁgﬁ%gﬁﬁg h?tgﬁocy nyg P% He&grPéﬁyés Af8d by
formul a Whegeinn9a3d0ne08622YRPLYLUSZ0B6L64889F1 ring is optionally
substituted with 0-4 J9%;
each R’ is independently hydrogen; Ci_g aliphatic; a
S~membered heteroaryl containing 0-4 heterocatoms selected from.
Q, N, or 8; or phenyl; each R’ is optionally 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(=Q}R’, -CO,R‘, -COCOR’,
COCHRCOR’", -NO3, -CN, -S{0O)R’, -8(0O),R', =-Sr’ + ~N(R’}2,
~CON(R')z, -SO0N(R'}2, -OC(=O)R’, -N(R’)COR’, -N{R')CO,(Cyi¢
aliphatic), -N(R’)N{(R’)z, -N(R')CON(R'}z, -N{R’)SO,N(R ).,
-N(R’)B0zR', -OC(=0}N(R’)z, =NN{R'),, =N-OR’, =NR’, or =0;
each R is a 4-membered heterocyclic 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,
-COzR, -COCOR, COCH,COR, -NO;, -CN, -8(0O)R, -8(C)sR, -SR,
-N(R")2, -CON(R’}, -SO.N(R")2, -0C(=0)R, -N(R’)COR,
~W({R7) COz {C1.6 aliphatic), -N(R)IN(R*)s, =NN(R%),, =N-OR, =NR',
=0, -N(R7)CON(R"),, -N(R7)SO;N(R"),, -N(R?)SO,R, -OC{=0)N(R7),, or
-CP (=0) {OR")a; or
each J° and J° is independently NH,, NH(C.-.aliphatic),
N (Ci.zsaliphatic),, halogen, Cisaliphatic, OH, 0(C;saliphatic),
NOz, CN, COH, COz(Ci.saliphatic), O(haloC; ,aliphatic), or
haloC; 4aliphatic;
2 J or J¥ groups, on the same atom or on different atoms,

together with the atom({s) to which each get of J or J° atoms



I1-b; wherein R2, R21, Rx, Q and J are as defined herein; Ring Dis
phenyl or a 6-nmenbered heteroaryl containing 1-2 heteroatons sel ected
fromO0O, N, VWR2870%AH R5 is a C6_10 aryl optionally subs®PCTHSzE6/0430%
R9. [0048] In sone enbodinments, Ring Dis phenyl. [0049] In other
enbodi ments, R5 is phenyl optionally substituted with R9. In sone
enbodi ments, said phenyl is substituted in the ortho position with
R9. In sone enbodi nents, R9 is hal ogen, CF3, C1l.3alkyl,

-5-(Cl. . 8akkpkyndor fOEF3a PnBomkwbezrbodaentsed) barﬁialaykyhturated

C3 6al kyla 0 l-loyel 0 nt.s
S, BorD 0T Gaety) Tiaa aray . Pob erlptBheRh e Che E'Q?%d”'ffa&a]
In yet aﬁ§tﬁérwéﬁﬁﬁépnénﬁ hﬁdé@ﬁﬁﬁuﬁﬁomﬁ Dhlshenvenglﬁnrmsd by the 2 J
repr esented gbyqgtonpy! 8sl bpeio |1 Q. _.are
as defined her ei n; ﬁélV\D 20 7/ Olg%llll C%?U%@Z%%%{C}:% | gﬁoﬁen@l

or a 6- mERBEreBlKIer oHPRredBNERLFI ﬁg—sﬁlﬁYﬁeﬁér@ﬁtéﬂﬁaééYeévéatit@md
0, N, orw®tnhandsReiusranel, gﬁalkyl optionally substituted with RO.

[ 0051] In sone enbodlnents RS is ogtlonally substituted with 1-6

hal ogen group§¥®l RYEsREeEnB6arReRts ERE- SaRg| 85BR §PoERS. Tindsémemed by

embodi menhe, 2sai 8rhat ogesups iféloé@tlorﬁ ] rdih 2004 hﬁ‘{tl’?"@%&ﬁi ment, a
conpound of this_invention.s reRgesented y formula II-d
gach R™ is =-R’, -COR’, -CO,(opticnally substituted Cj.¢

aliphatic), -CON(R"),, or -SO,R7;

each R’ is independently hydrogen or a Cai.e aliphatic group
optionally substituted with 0-4 occurrences of NH,,
NH{C;.saliphatic), N(Ci.,aliphatic),, halogen, Cigaliphatic, OH,
O(Cisaliphatic), NO,, CN, CO;H, CO;(Ci.,aliphatic), CONHa,
CONH (Cy-saliphatic), CON(Cisaliphatic)s, O(haloC;.s aliphatic),
or haloCy.,aliphatic; or, two R’, together with the atomi{g) to
which they are attached, form =0, an optionally substituted 3-
& membered carbocyclyl, or heterocyelyl;

each R” is independently H or C;.,alkyl.

N
= <
[0015] In some embodiments, Ht is , wWherein
each ring is optionally and independently substituted with R?
and R®.

fo01l6] In some embodiments, Q is a hetercatom selected from

~C-, -NR‘- or -5-. In some embodiments, Q is ~NR'- or -8-.
In some embodiments, Q is -NR‘- or -0-. In some embodiments,
Q is -5-. In other embodiments is -0-. In yet other

embodiments, Q ig -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 isg an



Il -d; wherein R2, Ry, Rx, Q and J are as defined herein; Ring Dis
phenyl or a 6-nenbered heteroaryl containing 1-2 heteroatons sel ected
fromO, N, v287/0med RS is Cl_Gal kyl or C3..6cycl oal i phattws2oabreneton
said C1_6al kyl or C3 _6cycloaliphatic is optionally substituted with
0-6 R9, In sone enbodinents, Ring Dis phenyl. [0053] In sone

enbodi nents, R5 is substituted wth 1-6 R9. In sonme enbodi nents, R9
is halogen. In other enbodinents, RO is CF3. In sone enbodi nents, R5
i s subst icptiesadMyh Sa}b@}'é@tgxt@@pS P-@Oﬁé]ﬂbEIﬂ'EQOBRy&ﬂthjgmantt&, other
azeti di ng &% a [ u ps wherein

is sel ecf%én% fdégrénmé% 6han% r?;tl%cgﬁcgbgéggaﬁgl ﬁﬁtlgg é 8gen, m@ﬂber@d
OR, NL. 1ZSERHCETYL16Y 1n8( Cli@)gomeNembpdamanvsneRmegeu ket er segcl yl

cont ai ni R@mbe2eheheheal,oTs Sekegt ed LremQ 0032k I'n sone
enbodi nment s, sal d het e%%cycl ylﬁgr oup Is a argll %2%& ed hetger%cycl yl

cont ai ni FPPIBNRBESy 0RLSEE Déelec £aget BEhWDing D.
2007/ 056221 B6TLUSAB064 43096 &ang DoassphgayioneIﬁﬂggﬂbnsmﬁéalaéhgs,

het erocycl yl is azetidi ne, norphaline, plgerl di ne, piperazine,
pyrrol i dfféd PO058] PRR¥IneTeABGdrAEAES, ﬁesﬁﬁétﬁmbﬁélm&nt@rnuha

I1-d is maegesubstihyt Edrwedhbe ﬂ-h@ BﬁB‘@SﬁlehﬁEﬁ?OﬁyCE}ih RORLAKNIRY g
1-2 hete oats)ms selected_fromO, N, and S. 0057T In oth

enbodi meRts ‘'t hE BIBPFHY e B’PHF&F‘FrﬁF‘éOFFiquén%BEl?lrtGFeéisﬂmlthlé}ne
groups. [In scheresbbdifmerss, JRthgsel-Bctes beamiflab~ahkphatic,

03_6cycl L or hal ogen. SO dinments, J is

C3cycl oa ?p g?%&hlhe [ BUBEF TR st ﬁgrlé%ﬁgb RPBS -t he azetidi ne of
fornul a I[P2A9T s ssubsiulditieel widdrstwed wwmﬂuﬂé& oreidiali®ther, when
het er ocy a n 4 h r ons_sel eq ted

and a Cl%')S E{}?g 5% Qu% or%riélge8 3dr MeAts® gﬁ?dL‘Cﬁf 383?E§th?‘58]ﬁsl s
met hyl . aPQO%FOI hhgohenélnMdbmﬁSsbetwgeﬁ ﬁhﬁeaﬁeaednheaemeycl ybxi s

attachedekambhe, agabhghne wied @4fht 0 rrbodl men

the 4-7 rererrg%r ed %et e?ocy(l:ll vl i's at?ggﬁ %ﬁg]t ba apgglr Hln?z?%me
azeti di ne n sone enbodl ts, sai d hete ) | is azetidine,
noLphol i p| peri_di ne azi ne, or w i di [ 0060] In sone

enmbodi nent’s, tfﬁﬁeﬂa}“’éﬁ@n J Fuiq e [F06 n anot her

enbodi nembo2a; camy msé&u@l&mwﬂf&qal%é R esendsd, by, dor
[1-e: wherein R2, 112', Rx, Q J, and Rng D are as defined hereln
WO 2007/ Q 21PCT/ U52006/ 23096 Ring D |ﬁﬁz‘ngl or a 6-nmenbered
heteroar@ont ai ning 1- 2-Keteroatons se fromO, N, or S; and
R5 i s Cl-®*al fphetli it83. . Bcycboadi phati c, orHhal ogen, wherein said

Cl-6 ali p ihC 1 tionall sustltutdvmt
R5. In sgﬂghgrﬁbo e%ﬁ%gél&%ﬂ% %*}ﬁ?(%eerf EH: ot Hét %r}% er%lh‘iasl R Ie
i s phenyprignsagigmprbeFed katwmprdaryh, pbenﬁlSfﬁsaﬂnbetadahetmﬂ.dayoh,yI
uher ei n_saldahebeqoahul oer cAeLer REKElyh o canhaLlaal:2 heteroatoms

selected fromO, N, or S. In yet ot er e ments, the azetidine of
formul a | P‘E |devm 1-2 J groups wherein J is selected
fromdC _ at cycloa /&}ati c, halogen, OH OR, NH2,

NH(CI G, N CJB- 6)2 CN or a4 mber ed heterocyclyl containing 1-2
het er oat ?I ected fromO, N and S. In some enbodi nents, D-D is
benzi ni diﬁ?‘g ih FiFHO | FHEO M GUFHoT4 felng D is mono-substituted in the

4-position with T'-R® or V-2-R®. In some embodiments, Ring D

1s optionally substituted in the 4-pogition with Vv-2-RS.

[0023] In some embodiments, Vv is -N(R®)CO-, -C(O)N(R®)-, -O-,
-N(R%) -, or -N(R®)80;-. In other embodiments, V is -N(R®)CO- or
-C{O}N(R®) - .

[0024] In some embodiments, T° is absent.
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or isoindolinone. [0062] In yet another embodinent, a conpound of
this invention is represented by formula Il-f: R2 Rx NI r_N1.Q
I1-f; wher &Yh20@P036R2ly, Rx, Q J, and Ring D are as defi ReT/URENEIHI096
Ring Dis phenyl or a 6-nenbered heteroaryl containing 1-2 _

het eroatons selected fromO, N, or S and R5 is a C6-30 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 174 ring
heteroatdﬁ§2§élebmemth¢xnﬁmﬁ¢dt@ﬁmmsoxV©ém a0, SUELMY1id¥Ee chain.

2007/ 05623}RGT/ 006/ 043096 enpodi ment conmpound of
this i nvgntlcg;-rjl- }%gr%%éesent e%d%&&$orw a l I-aL @ ’Eﬁ(%l ‘%‘f’é rT;rprP‘F

R21, R, Wégerylanp &RdsRkn§ Dnalts af dbki ﬂéﬁyhedenﬂ cRidg Bres phenyl
or a 6- rrsg@%eﬂlli %g%xleacg% abni Ny ko % hete ‘?650”‘5 %%‘?Ct ed _rorgr

0, N, or @nd is Cl optlona y'su stltute th RS
[0027] 1In some embodiments, Z is a Ci4 alkylidene chain. In
other embodiments, 2 is absent.

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

{00291 In another embodiment, the optionally substituted
aliphatic group of R® is a Ci.4 aliphatic group.

[0030] In another embodiment, Rz is H or C;.g aliphatic (which

is unsubstituted in certain embodiments) .

[0031] In another embodiment, R ig H or C,.; aliphatic (which
is unsubstituted in certain embodiments) .
[0032] TIn another embodiment, R° is H or Cy; aliphatic (which
is unsubstituted in certain embodiments) .
[0033] In some embodiments, R? ig C;.¢ alipha{:ic and R* is H.
[0034] In one embodiment, R¥ is ~R, halogen, -NO,, -CN, -CO;R,
-OR, or =-8R.
[0035] In another embodiment, R¥ is H, halogen, -NO,, or —CN.
[0036] In another embodiment, R® is H or F. In some
embodiménts, R* is H.
[0037] In one embodiment, R* is T?-R'?. In some embodiments,
T? is absent. In other embodiments, R™ is an optionally
substituted 4-membered heterocyclic ring containing 1
heterocatom. In some embodiments, R is an optiomally
substituted azetidine. In some embodiments, RY is represented
by feormula i:
S
E.“I\"I'—(J)o-s

i.



[0064] In sone enbodinents, Qis 0, -NR-, or S. [0065] In some
enbodi nents, Qis 0 or S; in sone enbodinents, Qis S. [0066] In
anot her en®EUIEMS221a conpound of this invention is repres@ntedod3ges
formula I'l-h: j2 Il-h. [0067] In some enbodi nents, the variables are
as depicted in the compounds of Table 1 or Table 2. [0068] In one
enbodi ment, this invention includes a conmpound selected from T Table 1
(or a pharmaceutically acceptable salt thereof): WO

2007/ 056228 PEY/ USL 0064 0430 FBnb A R007,/ 056221 RCEL- 520061043006 WO

2007/ 056221B611L52A061043096.  153de, ., NWH NH CINASN O 4 oaiments, z
is a Ci.4 alkylidene chain. In other embodiments, % is absent.

In some embodiments, R* is represented by formula ii-a:

“,
= _
(o5

ii-a.

[0039] In other embodiments, RY isg represented by formula

ii-b:

e

RH—Ndog
ii-b.
[0040] In some embodiments, R™ is H. In other embodiments,
R™ is an opticnally substituted C, ¢ aliphatic group. In yet
other embodiments, R is -COR’, -CO;(optionally substituted Cj.c
aliphatic), -CON(R7),, or -sSO,R".
[0041] TIn one embodiment, a compound of this invention is

represented by formula Ia:

RZ
RZ
Z" “NH
S
HN
RX
B
¢i\ R
RY 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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Ni CCF3 0 NNH Asp-- fM1, S NNO W?2007/056221PCT/ US2006/ 043096
[ 0069] In another enbodinent, this invention includes a conpound
sel ect ed fMom@aBIse12 (or a pharnmaceutical ly accept abl epedtuk2006/043096

thereof): Table 2 N-Iti' H417- N 11l N v HN\rEr 1,:Fl O
RZ
S/%/ RE'
HN/)“*N
RX | N
1
Ib

wherein the variables are as defined herein.
[0043] In one embodiment of formula Ib, R* is hydrogen.
[0044] In one embodiment, a compound of this invention is
represented by formula II-a:
R2
R2,

IT-a
whereln
R*, R*, R*, and Q, are as defined herein;
Ring D is a 6-membered aryl or heterocaryl; and
R® is a Ce-10 aryl opticnally substituted with R°.
[0045] In some embodiments, Ring D is phenyl.
[0046] In octher 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, CFs;, Ci-salkyl, -S-(Ciy.salkyl), or
OCF; .
[0047] In another embodiment, a compound of this invention is

represented by formula II-b:



CNMs C F 1-541-55 WD 2007/ 056221PCT/ US2006/ 043096 H Jr-Si N

It' 11 LHiLpeN...--_, ....-1 N O ,- ,-,-_ ?2?HANHL1hOh A1l
WO 2007/056221 PCT/US2006/043096
RZ

RZ
" “NH
—/

HN N

x
R y

II-b;
wherein

rR?, 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® i8 a Cg.10 aryl optionally substituted with R®.

[0048] In some embodiments, Ring D is phenvl.

[0049] In other embodiments, R® is phenyl optionaliy
substituted with R’. 1In some embodiments, said phenyl is
gubstituted in the ortho position with R® In some
embodiments, R’? is halogen, CFs;, Cizalkyl, -8-(Ciaalkyl), orx
OCFs;. In other embodiments, J is Cy.4alkyl, Ci.ealkyl

O (C-1.3481%kyl}, OH, CN, or F. In yet other embodiments, J is
CH;, OCH,, O(CH:CH;), OCH{CH;3);, OC(CH;);, OH, CN, or F.
[0050] In yet another embodiment, a compound of this invention

is represented by formula IT-c:

RE
RZ.
=" “NH
hmd
HN
RrR% H

II-c;
wherein
R*, R, RY, and Q, are as defined herein;



r- NN
HHN,

'"'S1-_, 1?7 NOC 1-651-67 WO 2007/ 056221PCT/ US2006/ 043096
N - CC) N<A>N.--"til "..--1,,
WO 2007/056221 PCT/US2006/043096

Ring D is phenyl or a §&-membered héteroaryl containing 1-2
heteroatoms selected fxom O, N, or §; and

R® is a C;.5 alkyl optionally substituted with R°.

[0051] In some embodiments, R® is optionally substituted with
1-6 halogen groups. In some embodiments, 1-3 halogen groups.
In some embodiments, said halogen is fluoro.

[0052] In another embodiment, a compound of this invention is

represented by formula II-d:

R2
R2
“" “NH
—_d
HN

TI-4;
wherein
R*, R*', R*, Q, and J are as defined herein;
Ring D is phenyl'or a s-membered heterocaryl containing 1-2 .
heterocatoms selected from O, N, or 8; and
R’ is Cisalkyl or Cigoycloaliphatic, wherein said Cigalkyl or
Ci.¢cycloaliphatic is optionally substituted with 0-6 R,
In some embodiments, Ring D 1s 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 IXI-d is
substituted with 1-2 J groups wherein J is selected from Ci.g
aliphatic, Ci.g¢cyclealiphatic, halogen, OFH, Oﬁ, NHy, NH(Ci.g) .
N({Ci¢)2, CN, or a 4-7 membered heterocyclyl containing 1-2
hetercatoms selected from O, N, and S.
[0055] In scome embodiments, said heterocyclyl group is a 3-6

membered heterocyclyl contalning 1-2 hetercatoms selected from



NS ailiSHNy---- HN:CS-.',INN ell Er NS HNO 1 C HNN 1?-14 HH

Nr

1-591-70 iiir-i-,." *

WO 2007/056221 PCT/US2006/043096

O, N, or 8. 1In some embodiments, said heterocyclyl is
azetidine, morpholine, piperidine, piperazine, or pPyrrolidine.
[0056] In some embodiments, the azetidine of formula IT-d is
mono-substituted with a 4-7 membered heterocyclyl containing
1-2 heteroatoms selected from O, N, and S.

[0057] In other embodiments, the azetidine of Fformula IT-d is
substituted with 2 J groups. In some embodiments, J is
selected from Ci.s aliphatic, Ci.ecycloaliphatic, or halogen.
In some embodiments, J is Cyeycloaliphatic.

{0058] In other embodiments, the azetidine of formula TII-d is
substituted with two J groups: a 4-7 membered heterocyelyl
containing 1-2 heteroatoms selected from O, N, and S; and a

Ci-3 alkyl group. In some embodiments, said Ci.; alkyl group is

"methyl,

[0059] In some embodiments, the 4-7 membered heterccyeclyl is
attached to the azetidine via a nitrogen atom. In some
embodiments, the 4-7 membered heterocyeclyl 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] Im another embodiment, a compound of this invention is

represented by formula ILI-e:

RE
RZ
" “NH
HN
RX
ﬂ
s
[‘N N Q
-
{Jos
IT-e;

whereln

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



rl 1-711-721-73 1-741-751 - 7 6 0C) N Kri >

WO 2007/056221 PCT/US2006/043096

Ring D is phenyl or a 6-membered hetgroaryl containing 1-2
hetercatoms selected from O, N, or 8; andg
R® is Ci.6 aliphatic, Ciscycloaliphatic, or halogen, wherein
said Ci.s aliphatic or Ci.ecycloaliphatic is optionally
substituted with R’. In some embodiments, R® is halogen. In
other embodiments, Ring D' is phenyl, a 5-6 membered
hetexroaryl, 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 IT-e is substituted with 1-2 J groups wherein J is
selected from C;.¢ aliphatic, Ciscycloaliphatic, halogen, OH,
OR, NHz, NH{Ci.g), N(Ci.g)a, CN, or a 4-7 membered heterocyclyl
containing 1-2 heteroatoms selected from O, N, and S. In some
embodiments, D-D’ is benzimidazole, isoguinoline, quinbline,
or isocindolinone.
[0062] TIn yet another embodiment, a compound of this invention
is represented by formula II-f:

RZ
& NH
-—-—.N/

HN
Rx\/(gn RS
e
|~/
(os
IT-L;
wherein
rR*, R*, R*, Q, J, and Ring D are as defined herein;
Ring D is phenyl or a 6&-membered heteroaryl containing 1-2
hetercatoms selected £rom O, N, or 8; and
R” is & Cs.ip aryl ring, a hetercaryl ring having 5-10 ring
atoms, or a heterocyclyl ring having 4-10 ring atoms, the
heteroaryl or heterocyclyl xing having 1-4 ring heterocatoms

selected from nitrogen, oxygen, oxr sulfur.



--t? e /4SSt M HN "IS HN

WO 2007/036221 PCT/US2606/043096

{0063] In one embodiment, a compound of this invention is

represented by formula II-g:

R2

RZ
“” “NH

““d
HN o
RY 5
¢?L\ R
[:p N Q

il-g;
wherein
R*, R?*, R¥, Q, J, R, and Ring D are as defined herein;
Ring D is phenyl or a 6-membered heteroaryl containing 1-2
hetercatoms selected from O, N, or 8; and
R® is Ci.¢ alkyl optionally substituted with R®.
[0064] In some embodiments, Q is O, =NR’-, or S.
[0065] In some embodiments, Q is O or 8; in some embodiments,
Q is 8.
[0066] In another embodiment, a compound of this invention is

represented by formula II-h:

R2
R%
" “NH
__ﬁ
HN

X H
R | XN N\Ter’
-¢i\ /Jiun/ O
w#:ﬁ N Q
J1
J2e
IT-h.
[0067] In some embodiments, the variables are as depicted in
the compounds of Table 1 or Table 2,
[0068] ¥In one ewmbodiwment, this invention includes a compound

selected from Table 1 {or a pharmaceutically acceptable salt

thereof) :
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In another embodiment,
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this invention includes a

compound selected from Table 2 (or a pharmaceutically

acceptabie salt thereof):
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[0070] For purposes of this invention, the chemical elements
are identified in accordance with the Periodic Table of the
Elements, CAS version, Handbook of Chemistry and Physics, 755
Ed. Additionally, general principles of organic chemistry are
described in texts known to those of 6rdinary 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 Maxch, J., John Wiley & Sons, New York: 2001, the
entire contents of which are hereby incorporated by reference.
[0071] As described herein, a gpecified 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.
Tt will be appreciated that the phrase “optionally
substituted” is used interchangeably with the phrase
“substituted or unsubstituted.” In general, the term
“gupbstituted”, 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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when more than one position in any given structure may be
substituted with more than one substituent selected from a
specified group, the substituent may Ee either the same or
different at every position. Combinations of substituents
envisioned by this invention are preferably those that result
in the formation of stable or chemically feasible compounds.
[0073] The term “stable”, as used herein, refers to compounds
that are not substantially altered when subjected to
conditions to allow for their production, detection, and
preferably their recovery, purification, and use for one or
more of the purposes disclosed herein. In some_embodiments; a

stable compound or chemically feasible compound is one that is

not subsgtantially altered when kept at a temperature of 40 °C

or less, in the absence of moisture or other chemically

reactive conditions, for at least a wesk.

(00741 The term “aliphatic” oxr “aliphatic group”, and the
iike, as used herein, means an unbranched or branched,
straight-chain or cyclic, substituted or unsubstituted
hydrocarbon that is completely saturated or that contains one
or more units of unsaturation that has a single point of
attachment to the rest of the molecule. Unless otherwise

specified, aliphatic groups contain 1-20 aliphatic carbon

atoms. In some embodiments, aliphatic groups contain 1-10
aliphatic carbon atoms. In other embodiments, aliphatic
groups contain 1-8 aliphatic carbon atems. In stilll other

embodiments, aliphatic groups contain 1-6 aliphatic carbon
atoms, and in yet other embodiments aliphatié groups contain
1-4 alipbatic carbon atoms. Suitable aliphatic groups
include, but are not limited te, linear or branched,
substituted or unsubstituted alkyl, alkenyl, or alkynyl
groups. Specific exam@ies include, but are not limited to,
methyl, ethyl, isopropyl, n-propyl, sec-butyl, wvinyl, n-
butenyl, ethynyl, and tert-butvyl.
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[0075] The term “cycloaliphatic” (or “carbocycle’ or
"carbocyclyl” or “cycloalkyl” and the 1like) refers to a
monocyclic C3-Cy hydrocarbon or bicyclic Cg-Cis hydrocarbon that
is completely saturated or that contains one or more units of
unsaturation, but which is not arxomatic, that has a single
point of attachment to the rest of the molecule wherein any
individual ring in said bicyclic ring system has 3-7 members.
Suitable ¢ycloaliphatic groups include, but are not limited
to, cyclealkyl and cycloalkenyl groups. Specific examples
include, but are not limited to, cyclohexyl, cyclopropenyl,
and cyclobutyl.

f00761 In the compounds of this invention, rings include
linearly-fused, bridged, or spirocyclic rings. Examples oF
bridged cycloaliphatic groups include, but are not limited to,
bicyclo[3.3.2]decane, bicyclo[3.1.1]heptane, and
bicyclo[3.2.2]nonane.

[0078] The term “heterocycle”, “heterocyclyl”,
*heterocycloaliphatic?, or *heterocyclic”, and the like, as
used herein means non-aromatic, monocyclic, bicyclic, or
tricyclic ring systems in which one or more ring members are
an independently selected hetercatom. In some embodiments,
the “heterocycle”, “heterocyclyl”, “heterocycloaliphatic”, or
“heterocyclic” group has three to fourteen ring members in
which one or more ring members is a heteroatom independently
selected from oxygen, sulfur, nitrogen, or phosphorus, and
each ring in the system containg 3 to 7 ring members.
Examples of bridged heteroecycles include, but are not limited
to, 7-aza-bicyclol2.2.llheptane and 3-aza-
bicyclol[3.2.2]nonane.

[00798] Suitable heterocycles include, but are not limited to,
3-1H-benzimidazol~2-one, 3-(l-alkyl)-benzimidazol-2-one, 2-
tatrahfdrofuranyl, 3-tetrahydrofuranyl, 2- '
tetrahydfothiophenyl, 3-tetrahydrothiophenyl, 2-morpholino, 3-

morpholino, 4-morpholino, 2-thiomorpholino, 3-thiomorpholino,
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4-thiomorpholino, Ll-pyrrolidinyl, 2-pyrrolidinyl, 3-
pyrrolidinyl, l-tetrahydropiperazinyl, 2-
tetrahydropiperazinyl, 3-tetrahydropiperazinyl, l-piperidinyl,
2-piperidinyl, 3-piperidinyl, l-pyrazolinyl, 3-pyrazolinfl, 4;
pyrazolinyl, S5-pyrazolinyl, l-piperidinyl, 2-piperidinyl, 3-
piperidinyl, 4-piperidinyl, 2-thiazolidinyl, 3-thiazolidinyl,
4-thiazolidinyl, l-imidazolidinyl, 2-imidazolidinyl, 4-
imidazolidinyl, 5-imidazolidinyl, indolinyl, ¢
tetrahydroquinolinyi, tetrahydroisoguinolinyl, benzothiolane,
benzodithiane, and 1,3-dihydro-imidazol-2-one.

[0080] As used herein, the term “Bt" is interchangeable with

¥o)

[0081] The term “hetercatom” means one or more of oxygen,

“"Het” and

sulfur, nitrogen, phosphorus, or silicon (including, any
oxidized form of nitrogen, sulfur, pPhosphorus, cor gilicon; the
quaternized form of any basic nitrogen or; a substitutable
nitrogen of a heterocyclic ring, for example N (as in 3,4-
dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or NR' (as in N-
substituted pyrrolidinyl}).

[0082] The term "unsaturated", as used herein, means that a
moiety has one or more units of unsatﬁration.

[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” wmeans 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 monocyeclic, bicyclic, and tricyclic ring systems having a
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total of five to fourteen ring members, wherein at least one
ring in the system is aromatic and wherein each ring in the
system contains 3 to 7 ring members. - The term Yaryl” may be
used interchangeably with the term “ar?l ring” ., The term
"aryl" alsc refers to heteroaryl ring systems as defined
hereinbelow.

[0086] The term “hetercaryl”, used aione or as part of a‘
larger moiety as in “hetercaralkyl” or “hetercarylalkoxy”,
refers to monocyclic, bicyclic, and tricyclic ring systems
having a total of five to fourteen ring members, wherein at
least one ring in the system is aromatic, at least one ring in
the system contains one or more hetercatoms, and wherein each
ring in the system contains 3 to 7 ring members. The term
*heterocaryl” may be used interchangeabiy with the term
“heterocaryl ring” or the term “heteroaromatic”. Suitable
heteroafyl rinés include, but are not limited to, 2-furanyl,
3-furanyl, N-imidazolyl, 2-imidazeolyl, 4-imidazolyl, 5-
imidazolyl, benzimidazolyl, 3—isoxazolyi, 4-igoxazolyl, 5-
isoxazolyl, 2-oxazolyl, 4-oxazolyl, S5-oxazolyl, N-pyrrolyl, 2-
pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, pyridazinyl (e.g.,
3-pyridazinyl), 2-thiazolyl, 4-thiazolyl, 5-thiazolyl,
tetrazolyl (e.g., S5-tetrazolyl), triazolyl (é.g., 2-triazolyl
and 5-txiazolyl), 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, 1,2,3-triazolyl, 1,2,3-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, purinyl,
pyrazinyl, 1,3,5~-triazinyl, quinolinyl (e.g., 2-guinolinyl, 3-
gquinolinyl, 4-qguinolinyl), and isoquinolinyl (e.g., 1-
isoquinolinyl, 3-isogquinolinyl, or 4-isoquinolinyl).

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

heterocarylalkoxy and the like) group may contain one or more
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substituents and thus may be “optionally substituted”. TUnless
otherwise defined above and herein, suitable substituents on
the unsaturated carbon atom of an aryl or heterocaryl group are
generall? selected from halogen; -R%; -OR®; -SR°; phenyl (Ph)
optionally substituted with R°; -O(Ph) optionally substituted
with R%; -(CHi)1.2(Ph), optionally substituted with R®;
-CH=CH(Ph) , optionally substituted with R°; a 4-6 membered
heteroaryl or heterocyclic ring optionally substituted with R°;
-NOz; -CN; -N(R®}z; -NR°C{O)R"; -NR°C(S)R°; ~NR°C(O)N(R°)4;
“NRPC(S}N(R®),; -NR°CO;R°; -NR°NR°-, -NR°NR°C(Q)R°;

-NR°NR°C(O) N(R®)»; -NRNR°CO;R®; ~C(0)C(O)R®; -C (O)CHyC(0)RC;
-CO2R%; ~C(O)R®; -C(8S)R%; -C{O)N(R®°)a2; -C(S)N(R°)z; -OC(Q)N(R®),;
-OC{O)R®; -C(O)N(OR°}R°; -C{NOR°)R°; -S{0),R°; -8{(0)3R°;
-S0N(R%) 2; ~S({O)R®; -NR°SO;N(R°},; ~NR°SO,R%; -N(OR®}R°; -C(=NH)-
NW(R%),; -C(=NH)-OR°; -P{0O).R°; -PO(R"),, ~OPO(R%)y; or

- (CH3) ¢-3NHC (O) R°; wherein each independent occurrence of R° is
selected from hydrogen, optionally suhstituted Ci.¢ aliphatic,
an unsubstituted 4-6 membered hetercaryl or heterocyclic ring,
phenyl, -0(Ph}, or -CHx(Ph), or, notwithstanding the
definition above, two independent occurrences of R°, on the
same substituent or different substituents, taken together
with the atom(s) to which each R° group is bound, to form an
optionally substituted 3-12 membered saturated, partiall&
unsaturated, or fully unsaturated monocyclic or bicyclic ring -
having 0-4 heteroatoms independently selected from nitrogen,
oxygen, or sulfur,

(00881 Optional substituents on the aliphatic group of R° are
selected from NHp, NH(Cyj,aliphatic}), N(Ci.,aliphatic)., halogen,
Cr-aaliphatic, OH, O0(Ci-zaliphatic), NO,, CN, CO.H,

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

unsubstituted.
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[0089] An aliphatic group or a non-aromatic heterocyclic ring
may contain one or more substituents and thus may be
“optionally substituted”. Unless otherwise defined above and
herein, suitable substituents on the saturated carbon of an
aliphatic or hetercaliphatic group, or of a non-aromatic
heterocyclic ring are selected from those listed above for the
unsaturated carbon of an aryl or heterocaryl group and
additionally include the following: =0, =8, =NNHR', =NN(R*),,
=NNHC (Q)R", =NNHCO,(alkyl), =NNHSO,(alkyl), =N-OH, =N-{OR*) or
=NR", where each R" is independently selected from hydrogen or
an optionally substituted Ci.¢ aliphatic group.

[0090] Unless otherwise defined above and herein, optional
substituents on the nitrogen of a non-aromatic heterocyclic
ring are generally selected from -R¥, -N(R%),, -C(O)R*, -CO;R',
-C(O)C(O)R", -C(O)CHC(O)R*, -SOR*, -SON(R*),, -C(=S)N(R').,
-C(=NH} ~N(R");, or -NR'SO;R*; wherein R’ is hydrogen, an
optionally substituted C;.¢ aliphatic, optionally substituted
phenyl, optionally substituted -O(Ph), optionally substituted
-CHz (Ph) , optionally substituted - (CHj)i-»(Ph); optionally
substituted -CH=CH({Ph); or an unsubstituted 4-6 membered
heteroaryl or heterocyclic ring having one to four heterocatoms
independently selected from oxygen, nitrogen, or sulfur, or,
notwithstanding the definition above, two independent:
occurrences of RY, 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 from -NH;, -NH(Ci., aliphatic),
-N(Cy.4 aliphatic):, halogen, C,., aliphatic, -0H, -0(Ci.,
aliphatic), -NOz, -CN, -CO;H, -CO,{Ci.q aliphatie), -O(halo Ci.,
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aliphatic), or halo(Ci.4 aliphatic), wheréin egach of the
foregoing Ci..aliphatic groups of R* is unsubstituted.

'[0092] The term “alkylidene chain” reéfers to a straight or
branched carbon chain that may be fully saturated or have one
or more units of unsaturation and has two points of attachment
to the rest of the molecule. Examples of alkylidine chains
include, but are not limited to, ~CHz~CH=CH~, -CHz-CH,~CH,-CH,-,
-CHp-C-5=-, ~-C=C-C(CH3)z~, and =CH-CHy-CH (CH,-CH,) - .

[0083] The term “protecting group”, as used herein, refers to
an agent used to temporarily block one or more desired
reactive sgites in a multifunctional compound. In certain
embodiments, a protectihg group has one or more, or preferably
all, of the following characteristics: a)‘reacts selectively
in good yield to give a protected substrate that is stable to
the reactions occurring at one or more of the other reactive
sites; and b) is selectively removable in good yield by
reagents that do not attack the regenerated functional group.
Exemplary protecting groups are detailed in Greene, T.W.,
Wuts, P. G in “Protective CGroups in Organic Synthesis”, Third
Edition, John Wiley & Sons, New York: 1999, and cother
editions of this book, the entire contents of which are hereby
incorporated by reference. The term “nitrogen protecting
group”, as used herein, refers to an agents used to
temporarily block one or more desired nitrogen reactive sites
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, @ 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 cccurrences of a
group are taken together with the atom(s) to which they are

bound to form a ring. This ring is an ocptionally substituted

- 45 -
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3-12 membered saturated, partially unsaturated, or fully
unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur.
[0095] Examples of such rings include, but are not limited to
the following: piperidin-l-yl, piperazin-1l-yl, or morpholin-
4-y1 group.

[0096] In some embodiments, a carbon unit (or ¢ unit) of an
alkyl, alkylidene, or aliphatic chain is optionally replaced
with another atom or group. Examples of such atoms or groups

include, but are not limited to, -NR-, -0-, -8-, ~C0y-, -0C{(0O) -

-+ -C{o)co-, -c{o}-, ~-C(O)NR-, -C{=N-CN), -NRCO-, -NRC{Q)}O-,

~SONR-, ~NRSOz-, -NRC(O)NR-, -OC(QO)NR-, -NRSO,NR-, -80~, or
-8502-, wherein R is defined herein. Examples of C units
include ~CHz- and =CH-. Unless otherwise gpecified, the
optional replacements form a chemically stable compound.
Optional replacements can occur both within the chain and at
either end of the chain; i.e., both at the point of attachment
and/or also at the terminal end. Two optional replacements
can also be adjacent to each other within a chain so long as
it results in a chemically stable compound. Unless otherwise
specified, if the replacement occurs at the terminal end, the
replacement atom is bound to an H on the terminal end. For
example, if a C unit of -CH,CH,CH, were optionaily replaced
with -0-, the resulting compound could be -OCH,CH;, -CH,CCH;3, or
-CH;CH,OH.

[0057] Unless otherwise indicated, structures depicted herein
are also meant Co include all isomeric (e.g., enantiomeric,
diasterecomeric, and geometric (or conformational)) Fforms of
the structure; for example, the R and 8 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 &cope of the invention.
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[0098] Unless otherwise indicated, all tautomeric forms of the
compounds of the invention are within the scope of the

invention. As would be understood by a skilled practitioner,

a pyrazole group can be represented in a variety of ways. For
—
.. NH
example, a structure drawn as & also represernts other
R\
| N
. ' =~ N .
possible tautomers, such as H Likewise, a structure
H
N’N
iy
drawn as % also represents other possible tautomers, such

HN N
/L*°>
a5 "LL" -

[0098] Unless otherwise indicated, a substituent can freely

rotate around any rotatable bonds. For example, a substituent

N
= N g o
drawn ag also represents . Liikewise, a
Oy HN-N,
N =
substituent drawn as = H also represents %

{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 **C- or *C-
enriched carbon are within the scope of this invention. Such
compounds are useful, for example, as analytical tools or
probes in biologicall assavs. ‘

[o0101] 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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analyzed by known methods, including but not limited to LOMS
(liquid chromatography mass spectrometry) and NMR (nuclear
magnetic resonance). It should be understood that the
specific conditions shown below are only examples, and are not
meant to limit the scope of the conditions that can be used
for making compounds of this invention. Instead, this .
invention also includes conditions that would be apparent to
those skilled in that art in light of this specification for
making the compounds of this invention. Unless otherwise
indicated, all wvariables in the following schemes are asg
defined herein.

foo1o2] The following abbreviations are used:

BOC ig t-butyloxycarbonyl

DIPEA is diisopropylethylamine

DMF is dimethylformamide

i~PrOH is isopropyl alcohol

n-BuQH is n-butanol

E-BuOH is tert-butanol

EtOH is ethanol

MeOH is methanol

EtOAc is ethyl acetate

TFA is trifluorocacetic acid

DMSO is dimethyl sulfoxide

Rt is retention time

Ph is phenyl

DCM is dichloromethane

MeCN is acetonitrile

THF iz tetrahydrofuran

TBTU is 2- (lH-Benzotriazole-1l-yl)-1,1,3,3-tetramethyluronium
tetrafiluocrocborate

HPLC is high performance liquid chromatography

LCMS liquid chromatography mass spectrometry

'H NMR is nuclear magnetic resonance
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[C0103]

The general scheme above shows some methods of

making compounds of this invention wherein the azetidine is

directly attached via a nitrogen atom.

Scheme I
Cl
X
Bl
;
S e
1

HaN 5
W 2 $
N\’?_ R A\’\g
HN N azetidine
- " derivative
tris{dibenzylidene R X ATy
acetone)dipalladium, l N base, solvent
bis(diphenylphosphino)- A rt heat
9,8-dimethylxanthene Cl N Q
dioxane, 100 °C, 24
2

RZ
+
HNAN
T
.
E/‘“JN N o R
(So-s
3
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(0031047 Scheme I above shows a general route For the

preparation of compounds of formula 3 (of Scheme I), wherein
R*, R, R?, and J are as defined herein and Q is —O-, -NR'-, or
~8-. In some embodiments the dichlorinated pyrimidine of
formula 1 is heated in the presence of a suitable base (e.g.
NaI/DIPEA) and a suitable solvent {e.g. DMF) with an
optionally substituted aminothiazole to form a compound of
formula 2. In other embodiments, the dichlorinated pyrimidine
of formula 1 is heated in the presence of a suitable catalyst
(see scheme I), a suitable solvent (e.g. dioxane), and an
optionally substituted aminothiazole under coupliné conditions
known to one skilled in the art to form a compound of formula
2. The compound of formula 2 1s then heated in the presence
of a suitable base (e.g. DIPEA/NaI) and a suitable solvent,
{e.g. n=-BulCH), with an azetidine derivative to form a compound

of formula 3.

Scheme II
. H
N. -
HaN N HN-N ,
cl W ~ /R
% 1 Cl \ HN
RE Ay HQ-R R R? R2 y &2
LA [ e
<~ 1 base, solvent
CI”" "N” TS0,CHy o N g R past A gt
Cl N Q
4 5 B
HN~N,
azeiidine . R2
derivative HN
Bihitbidbh _
base, solvent RX R?
heat l i:i\
Z~_ _R
[*N N TQ
)
(Nos 7
fo0105] Scheme II above shows a general route for the

preparation of compounds of formula 7 {(of Scheme II), wherein

- R*, RY, R?*, R*®, and J are as defined herein and Q is -O-,

-NR’~, or -8-. The dichlorinated pyrimidine of formula 4 is
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combined with HO-R' to form a compound of formula 5.

In some

embodiments, the two compounds are heated in the presence of a
suitable solvent (e.g. t-BuOH) for 16 hours. TIn other
embodiments, the two compounds are mixed at 0 °C in the
presence of acetonitrile and triethylamine for 1 hour. The
compound of formula 5 is then heated in the pPresence of a
suitable solvent (e.g. DMF) and a suitable bage (e.g.
DIPEA/NaI) with an optionally substituted aminopyrazole to
form a compound of formula 6, which is heated in the presence

of an azetidine derivative in the presence of a suitable

solvent (e.g. n-BuOH) to form a compound of formula 7.

Scheme IIT

urea OH POGI Ci
NaOMe, MeOH
R10 o O abiie, Me o R* A, N DIPEA {1 eq.) RX_A N
WO/ - R0 | oy E— - R0 | g
n reflux / 18h NTTOH 99°C /1 16H N’ Cl
n n
8 9 10
————— HN ————e HN
X
het = pyrazole: RX__A =BuOH R >
Nal, DIPEA, DMF, 90°C, 16H w TN 90°C / 16H RS, M i
R <L
het = thiazole: NTCI N™ Q—R,
tris(dibenzylidene acetone)dipalladium, n n
bis(diphenyiphosphing)-8,9-dimethyl
xantheng, dioxane, 100°C, 2 1i 12

[00106] Scheme IIT 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 -S8-. 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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presence of an appropriate amino-heteroaryl under suitable

conditions known to those skilled in the art {see Scheme IIT

for examples) to form a compound of formula 11, which is
subsequently heated with HQ-R' in the presence of a suitable

solvent (e.g. t-BuOH) to form a compound of formula 12.

Scheme IV
' N
x ¢ | <::>L e
R~ HQ-—R, :
jlx/L/JN\ RE_A N het = pyrazole: HN
CINTTS0,Me +-BuOH | L Nal, DIPEA, DMF, 909G, 16H RE A
reflux / 16h CI7 "N Q—R, het = thiazole: [N
tris{dibenzylidene acetone)dipaliadium, Cl N//l\Q—"Fv

bis{diphenyiphcsphino}-9,8-dimethyt
xanthene, dioxang, 100°C, 2H

4 5 ' 15

HN

when L Is -ONa: MeOH; reflux/! 18h

when 1. is -NHz n-BuOH 90°C 7 16H | ”‘jl\
R19—zZ—1" "N Q—R?
16
[00107] Scheme IV above shows a general route for the

preparation of compounds of formula 1le (of Scheme IV), wherein
L is an appropriate nucleophile (such as N, O, or 8), Q is
-0-, -NR‘’-, or -S8-, and %, R', R, Rr%, and 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'®-2Z-L, wherein L is an appropriate nucleophile
(such as N, 0, or 8), and % and R*¥ are as defined herein, to

form a compound of formula 16,
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Scheme V

NH.HCI
o o NHE C(RIzR e T POCY rRE_T.
)H)L 2 2 R l N DIFEA (t eq.) | ‘)N\
RY OCH3 'J\ a > v 1
RX NaOEt, EtOH RY" N “C(R)z-R"  20°C/16H RY™ N "CRY%R
17 18 19
HN
het = pyraxole; F\’x tn
Nal, DIPEA, OMF, 90°C, 16H [ N
het = thiazoia: R N/J\C RYo~R1
Iris(dibenzylidene acetone)dipalladium, 2 (R7%2R
bis(diphenylphosphine)-8,8-dimethyi
xanthene, dloxane, 100°C, 2H 20
[00108] Scheme V above shows a general route fFor the

preparation of compounds of formula 20 (of Scheme V), wherein
R', R*, RY, R’ and Ht are as defined herein. The ketoester of
formula 17, together with a substituted amidine, cyclizes to
form the hydroxypyrimidine of Fformula 18. The compound of
formula 18 is then chlorinated under suitable chlorination
conditions known to those skilled in the art (e.g.P0Cl:/DIPEA),
to form the chloropyrimidine of formula 19. The
¢hloropyrimidine is then heated in the presence of an
appropriate amino-heterocaryl 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

H Fi R
o R? aa s R? HN-RE )%8\ R
HN HN Zo HN )
" R base, solvent Rx RY R RX R
RS T oy TETU, DIPEA N
| o] o) ' o
Gl PR S . i S
M~ o-p /~/ /-t

OH RT18h

21 22 23

[00109] Scheme VI above shows a general route For the
preparation of compounds of formula 23 (of Scheme VI), wherein
R*, R®*, R¥, R®, R%, Z, J, and Ht are ag defined herein. The
prrotected acid of formula 21 is deprotected with a suitable

base (e.g. NaOH) in the presence of a suitable solvent or



1-210 [0070] For purposes of this invention, the chem cal elenents
are identified in accordance with the Periodic Table of the El enents,
CAS versi oWO HAHRSEPk of Chemistry and Physics, 75th EdPCT/US2006/043096
Addi tionally, general principles of organic chem stry are descri bed
in texts known to those of ordinary skill in the art, including, for
exanple, "Organic Chem stry", Thomas Sorrell, University Science
Books/ Sausalito: 1999, and "March's Advanced Organic Chem stry", bth
Ed., Ed.so&methhs KeBgy.afHFNMeCOH) 8o, £EdohncMél ayi& SONSorheva YosK: The
2001, th tire ts.of ' re. hereby.incorporated by . :
referenc%.:f Ogglfgggﬁggs%?i%33@h%$e?%$bén§§e iFred %ﬂﬁg%?g?a%ﬁﬁn%fln
at ons i néradeseasycenpégepurhéngi neaFentexanpke, ta gneupkhavéagif remwe
1-4 at ongygoubdyh 2 ; a . 11007 descri bed
herein,nﬁonpg%n saﬁgT%Lé ?n%gﬁgéggenggg%pé?b%él%%Pég)Su%% i FUTREE P
one or n®PEvanbstetdenP¥F) stiehfasmakee| tbusonad edf géneralay2above, or
as exenplified by particul ar classes, subclasses, and species of the
invention. It will be appreciated that the phrase "optionally

subst i t UEe¥e™esViZed interchangeably with the phrase "substituted or
unsubstituted. " [Lpgeneral, the term"substituted", whether preceded

by the term "optignats?' or not, rlefeeiiding o the repl acef®niy oéz

hydr ogen radi s Iln, a given structurgewth the radigg a _
specified sB ,yéﬁi. Unl ess ot her wSezgndi cat edgzanloptkdnal |y
substituted gtloug may ave a substituent at each sufsti}utable
position gf heNgré NHAO 2007/ Q&2 1PCT/ U Q43Q96 3 &
t han one gﬁ%%tion in gi ¥&n strud¥e@® may be stitut ed™w Y e
t han one tituent selected froma specified dg#oup, the substituent

may be either the sage or different at every positio%. Combi nati ons
of substituents envisioned by this invention are pre grably t hose
that resi@®1lidlt heS¢bemat Vol abostabhewsrachenteal | yofieasibleche

conmpoun hect ; | er, -as_used. bereLn ef ers._t
conpoungér?%%gzg%Eghgf g%ﬁ%?%%??a?Fyf%f %r%dzghéﬁksﬁﬁéﬁ%?éﬁIfg' |
condi ti ofze¥®in| RowHor R heiR® produdt ror, adgetiedtined, hamdipr ahdr abl ys
Lheir reopueny.zioyr Lb-Gasl 08y aags Usflof, gpe g DL of Lhe, PUEDesesy
di scl osed herein. In some enbodi nents, a stable conpound or

cheni cal P§¥¢+Rsi bfae coRpBOREdi 85 0Re iPatorkined wibbstansuatiylal deidd
when kepénhBdroad eppreépbuhexof 140cH ofnl €88, pi-Osthe a@f%?ﬁfigine to
noi sture_or other chemcally reactive condl?lons, ?or at" least a
week. [0 FFhERERFRTAARFBhGPTROURY EBRF phabPR BEWLRY, ianthe he
like, asptsesnbers6fnsodRanSmathuRbEANSAEIOEnREGNChEdrnmSt £ 8L 0BLRSHMA
or cyclic gubst'tuted or_unsubstituted hgdrocgrbon that is, .
conpl et &7y 2t WP et etiPor FRaFORSNPEPARIBAR Sr RbreamPesOdf in which
unsat ur atase dhatibasla acngl eopplhhgofeayénthientséa tHecdesieoftndhe
nol ecul e, . Unl ess h L.Se S ified, aliphatic groups contain 1-20
aliphati%c%grggntg o%é¥%%h sg%%m%i %d?%e% %?agf?pﬁﬁfgccﬁVB%bﬁgcontain
1- 10 al i pedécteathohudeonbut| arethet kibodedent s, Badj phat | cagd ompsT .
contain 4- } phat i b a n il her ., enbodi nent s,
aliphati%u€$%%%€ %%%?Sgggl?érakﬁgﬁgt%%uégfﬁ%ngé %%%?n%n FhUet Bther
enbodi neM¥S BPF phitiEedr bApsTEBNt BHsF - 428K ghatkienecar bon at ons.

Sui tabl e aliphatic groups include, but are not limted to, linear or
branched, substituted or unsubstituted al kyl, al kenyl, or al kynyl
groups. Specific exanples include, but are not limted to, nethyl,
ethyl, isopropyl, n-propyl, sec-butyl, vinyl, nbutenyl, ethynyl, and
tert-butyl. WD 2007/056221PCT/ US2006/ 043096 [0075] The term
"cycloaliphatic" (or "carbocycle” or "carbocyclyl"” or "cycl oal kyl"
and the like) refers to a nonocyclic C3-08 hydrocarbon or bicyclic
C9-Cl12 hydrocarbon that is conpletely saturated or that contains one

- B4 -



[0082] The term "unsaturated”, as used herein, neans that a noiety
has one or nore units of unsaturation. [0083] The term "al koxy", or
"t hi oal kyl WO 287/4¥d herein, refers to an al kyl group, BST/UEBRVG/BE®EY
defined, attached to the principal carbon chain through an oxygen
("al koxy") or sulfur ("thioalkyl") atom [0084] The terns

"hal oal kyl ", "hal oal kenyl" and "hal oal koxy" neans al kyl, al kenyl or
al koxy, as the case may be, substituted with one or nore hal ogen
atonms. THEhEwenVIRE| ogen” nmeans F, C, Br, or |I. [0085] The term.

"aryl" used alone or as part of a larger noiety as in "aral kyl ",

“aral koxy", org/aryl oxyal kyl", refers tp monocyclic, bicycli g.\"
tricyclic rR st enrsNd &g e@eH MO 056221%;@82006/ 04349

total of flvltg\f%urteenrlng menber gl Meker-n—at—i-easf-o RO in
the system P& #rofatic and wherein eliciNTi®g'in the systemc ntAi ng, 3
to 7 ring menbers. The term“aryl” may be used int erchangeabIWWQh
the term"aryl?®ing". The term"aryl" al28o refers to heteroaryds ring
systens as defined her ei nbel ow. [ 0086] The term "heteroaryl", used
aI one or as part of a | arger noiety as in "heteroaral kyl" or

"het eroaryl al koxy", 'refershitaetimo@ye),ic, bicyclic, and tricyclic
ring systems having a total Et@rﬂ Zeq\ye:m fourteen ring menber@rer ein
at least one r LN the sy F-O+8 ; at | east oneHi] In the
system cont @-hs one or nore2jhetero ms, and wher(ejo_g ea
systemcontains 3 to 7 ring nendst s '[[2 erm he¢’\jroar : ;ha&,daﬂe
used i nt erchangeably with theR - ief roaryl or theYterm
“heteroaromatic”. Suitable het, '\gki rings include, but are not

limted to, 21‘52;éranyl, 3furany i m dazol yl, 2-imdazolyl,
4-i midazol yl i m dazol yl, bef%ini dazol yl, 3-isoxazd?yl,
4-isoxazolyl, 5- isoxazolyl, Iz}do,g(apﬁy)zyl 4- oxazol yl, 5-oxazolyl,

N- | lyl, 3- Lyl dy| idyl, 4-pyridyl,
2- pg;:? ¥5?%£*3 Zrég?gﬂ?dVﬁﬁ%rQQO%vrﬁeewgﬁ%l%e%@¥a§§§$ﬁ§¢ forgone

3- pyri dagiayhyat 2ot hb:ﬁz@cbr){i)ouﬂdé thZ%M{mlé ihi agpl Ylmehet vazp] Yl
(e.qg., 51'gleet6r3az %yv% tria zoqﬁ/ g 2-triazolyl and 5-triazolyl),
2-t hi enyl’, *B3StHj “Bensoturyl, BeRroPRPBBR&RYAinend6l §F Fenyerted
2-i ndol y&y, dpyi@dﬁmyieﬁepgrldepﬁéaZ@|ﬂﬂ)thésﬁiéé@ﬁﬁéyef NaI and HI.

1, 2, 3 OXédI azolgl . - oxadi,azolyl, 1,2, 4-oxadi azol

1,2, 3-trramRryre 47 21% C?‘HF%&B?QZ‘B?’EHX 2 FINPRTEEreREY Y| to form the

(1 2, - t heantbezod y2 8 - pumomybun@yzazmytheﬂ &rﬁbiﬂiéazwjflﬁh,aﬂélt{@i?‘ﬂw I
g n yl gui nol i ny and i soquinolin

(e %g@sggﬂ&% no+ Tl:,)ﬂg(l-:l ‘g%aﬁi A3t ‘i%nyjron%rtﬂ %%iér&u?’ﬁo‘?l?ﬁvﬂal:f@%?]

An aryl %Vlhetumtrgiapmwnylaaaékmynearwﬂlmlyaikyd:oxahﬂnécﬂewitﬂxe) or
het er oar e et eroar | koxy. an

ko) or St hast oon P et TERTI ALY b DR SRl et VS 0T moss
subst i t UBPFROEMY ehuSCHmYlde2Coptional Iy substituted” UnI ess

ot herwi se defined above and herein: sU table substi tuents on the
unsat urated carbon atom of an aryl .or heteroaryl group are generally
sel ected from hal ogen; -RD;, -OR?; -SR, phenyl (Ph) optionally
substituted with R, -0(Ph) optionally substituted with R;

-(CH2) 1-2(Ph), optionally substituted with R, -CH=CH(Ph), optionally
substituted with R, a 4-6 nenbered heteroaryl or heterocyclic ring
optionally substituted with le; -NO2; -ON; -N(R)2; -NRC(0)R
-NRC(S)RD; -NRC(0)N(R)2; -NRC(S)N (R) 2 ; -NRCRR -NRNLR- , -NRI1\1RC
(0) R NRNRC (O)N(R)2; -NRaNRCO2R, -C (0) C(0) R -C ( 0) CH2C (0)
R; O®ZR -QOR -ASR -A0)NR)2; -CSNR 2; -OC (0)N (r) 2
0C (0O)R -C(OON(AR R, -C(NOR R, -3 (0) ge; -S (0) 3Ra; -302N (R 2;
- S (0) ; -NRSOZN(R) 2 ; -NRSO2RQ; -N(OR) R; -C(=NH) - NR 2;
-C(=NH) -OR; -P(0) 2R; -PO(RD) 2, -CP (R 2; O

- By -



WD 2007/ 056221PCT/ US2006/ 043096 [0089] An aliphatic group or a
non-aromati ¢ heterocyclic ring may contain one or nore substituents
and t hus nm¥0 B@70%p21i onal | y substituted". Unl ess ot her wire®Udz0é/MED6
above and herein, suitable substituents on the saturated carbon of an
al i phatic or heteroaliphatic group, or of a non-aromatic heterocyclic
ring are selected fromthose |isted above for the unsaturated carbon
of an aryl or heteroaryl group and additionally include the

fol | owi ngcheme B =NNHR% =NN( R*) 21 =NNHC( 0) R*, =NNHCO2( al kyl ),
=NNHSO02( al kyl ), =N-OH, =N-(OR*) or =NR, wher e each R is

i ndependent|y sel ect ed Pfamaomdﬂ%/dr ogen.or gn opt {¥RKEFY substitut ed ! / R
01-6 aliphatgc dngup. SHETET " Unl ess (ot pefwi semﬁLeE ned above an®

her ei n, op{d J élbst““tWt?"On th B 2 n—of —a nom=ar omatli cff

het erocycl ic il rirg are generally sel ect from-R+, -N R+) fO 12#
-02R+, . c(O)E(O)R - C(0) CH2C (0)R+, 502R+," -502N (RI-)-

(=S) N( R+03t. 326, 150630, 11561150, or -NR+SCPR+: wherein RI- |s

hydrogen, an optionally substituted Cl-§.@ki phatic, optionally N-NH
substituted phenyl, op‘(“&’ljgﬂ‘igﬁy subst i %UQ@‘RQ( h‘)3H TQFp;z?L onal ly (AR
Ly P2

substituted K@MR{Ph), —optionably sybst s umed @hﬂéaﬂm

optional Iy substituted - CH=CH(Ph). la uggsubstl tuted 2- 6 ne rEdR
heteroaryl or heterocyclic ring havi to four heteroat® Q™
i ndependently sel ected from oxygen, n| t gen or sulfur, or, 35

notwi thstanding the definition abgwes two independent occurrences of
R+, on the samg.guhstiduent or di#ffwent substituents, taken together
with the at om( 8% %o which each | yIROUp is bound, forman optionally
substituted 3-12 nenber ed/_s £dr partially unsaturated, or fully
unsat ur at ed nonocyclic I “picyolicring having 0-4 heteroatons

i ndependently sel ected from ni tr3égen oxygen, or sulfur. [0091]
Optional substituents on the aliphatic group or the phenyl ring of le
are selected from-NH2, -NH(02:4 aliphatic), N(C2-1 aliphatic)?2,

hal ogen, @1 U2 R iSsheriec IX @ova)(Lows & igehetriad) rouN@, foxChe COR2H,
-02(Cl_4- épg)@{ ) 4007/ P56 P 2006/ 043096,

al i phatl % CBIg(%fl %%%%l %ﬁ y%uere‘_lzns%gag]ﬁril ﬁ’%%& fg}?{eg%? n:"‘geln
CL. . 4al ifphaty c: gﬁtouaedoff peei 3suAslbsedt beedin $£0092] i¥heCt-@SANR’ -, or
"al kyl i defie, chabmboned 855 19 &e&&%e&%@%?&&%%ﬁﬂ&?&ﬁ@%@ bhat
may be fully saturated or have one or nore units of ‘unsaturation

has two POTREEDf > attHehnEtle 31t Héa gsiesshoeheing @emteblamv&atof
al kyl i di ne. g;hatcstsuéxﬁei Ul ﬂl}ltt@é epﬂé’éezlzd:én é@ds&puabialﬁa

- CH2- CH2- CH2- 21 \%% 25 and =CH OH2- CE( CH2- g&:ES
[0093] THe REPH %Pble% t.%anrgfe 32555 SRR G 71 FRrERS PEoaged of

agent usedstbtdienposaridyc blocd. ODLQFDrazﬂE!DI'£ slest 4100 reaséi ve.gites in
a nul tifynct ound Ln. cer nent s r ot ect

group has oneﬂg?brmre oF- pPRT ETA #‘ aT‘?bS%J?t“E’ﬁee fao‘]“['%gﬁ“%ﬁazc’ie to
char act efcmsttl@scorag)omzeéccoié E@tmlavb}sy | Thgodtl i haltéd Gi-vembdine of
pr ot ect traie; th t tions occurri te

or nor eeﬂ? Ee ot§ erér(g%né%%/%ﬁg? & IQ% %ebo S é“elr‘;ecci ecl'lﬁ/nér]gjrrtgvéaﬁimula
in good %ﬂfeiﬁ%ld by e‘é‘g@rﬁ@@%@@dﬂoan@th‘aﬂmkm hehe agemeeatedot a
functi onahi GEOUD. s EXGOME AfY . HY OF EELARY, gr@é@écef&dgﬁ llugde#@e$
T.W, Wits, P. Gin "Protective Groupsm anlcSnt esi s |rd
Edi t i on, COMMASRF 9T gL RO RRSP YRR kBT 1@39@0h%dﬂb'%1ﬁe$’37éd|1ﬁ% tsf the
thi's boOkorhier @t bE o FEMG &L SvRE 1 Y8 §0. are-Qet eby: + 204005 3t £dn bye

reference. The term"njtrogen protecting group", as used herein,
refers to'am BHRRESY Ukt 1D TRIpBFUrPF YA BF bt wtR BF FoPe BeapgeRture |
ni t rogenim edicé | yeesthes o @ swltabuscsibDR@ht COFPHUNOMEPr ebepigla the
ni trogen = pro ecti n&é}g%o%gs al so possess the characteristics

exenpl i f| edabovE® rtain exenplary nitrogen protecting groups
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W)2007/ 056221PCT/ US2006/ 043096 [0098] Unl ess ot herw se indicated, al
tautomeric fornms of the conpounds of the invention are within the
scope of tM® jopvearaton. As woul d be understood by a ski P&EUS2006/043096
practitioner, a pyrazole group can be represented in a variety of

ways. For .v._ ,NH ,Lfl exanple, a structure drawn as t al so
represents other N "tr-N possible tautonmers, such as ' H.

Li kewi se, a structure drawn as 'litalso represents other possible
tautomers, such HN -N as ttll- [0099] Unless otherw se indicated, a

substi t ughd 1 can fr@ﬁéyfgpig%gn@rgggghggydé ig%a@%ghQQnd .. For

exanpl e, a substituent NH drawn asal so represents 4. 1t-""rk | NHN -N
synthesizing various types of azetidihes. Theses azetidines

can be used to form compounds of this invention according to

the methods described herein.

Scheme A
PG
N/ activation N/pG b
- ase
HO‘P‘I - LG—P _
J J RQ\
_-NH
31 32 RE 33
. | N deprotection | NH
RE—N— > RE-N
J
34 35
[00114] Scheme A above shows a general route for the

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

deprotected under suitable nitrogen deprotection conditions to

form compound 35.

Scheme B
PB\ Ph
i-PrOH, KOH P
P . N)\Ph d(OH)z, EXOH, Hp -FyH
MSO%EJ 60 °C RO—— RO
J
36 37 / 38



substituent drawn as N al so represents [00100] Additionally, unless
ot herwi se indicated, structures depicted herein are also neant to

i ncl ude cowpmemdssebhat differ only in the presence of opeT@k200868096

i sotopically enriched atons. For exanple, conpounds having the

present structures except for the replacenent of hydrogen by
deuteriumor tritium or the replacenent of a carbon by a "C or

enri ched carbon carbon are within the scope of this invention_ Such
conpound$C@teSlsef @thehorBexhopkeshass anahyhéeal toats oorprdes in

bi ol ogi c [ 1 ¢ ounds_of .this invention be

pr epar edﬁ% wTig 3t%ré)fgt@rlfg %%%%F#@g?#o%z%%%?ﬁ’gnﬁ efechehRraf {T?g?%tbvﬁ‘lnﬁf o’
t hose of IBPdEP nb? VR KVI¢re¢hnt Reiar B, ofhaseaTioppounds may be WO

2007/ 05622186d/ &S2006/ 043096 anal yzed by known met hods, including but
not limted to LCMS (liquid chromatography mass spectronetry) and NWVR
(nucl ear magnetic resonan@e)we |t should be understood that the

speci fic conditi pnsoshowfi€bel ow are onlyggxanpfezs™and are TE@eant
tolimt the S{é%'é of t ReueLondi Ui on¥Ctikht cambeused-f ¥Creki ng
conmpounds of this invention. Instead, Mhis invention also Micl udes
conditions that smould be apparent o, hose skilled in that art in
light of this specification for making the conpounds of this

i nventioboolindess pimenrai SeabadeCatefs Rldeyardablesd n=thefol | owi ng
schenes are as defi ne h@{)ei n. 00%@ The foll ow ng abbreviations are
used: BGC TRAIZBLRYI DkyTA DohG e PERE F iRt oprops iRt hyd arfthex®VF i s
di met hyl ¢peaEnge i -PrOH i s isopropyl alcohol n-BuOH is n-butanol
t-BuOH is tert-butanol EtOH is ethanol MeOH is nmethanol EtOAc is

ethyl acetate TEA is trifluoroacetic acid DVBO is dinmethyl sulf oxide
Rt is retemuisitime Ph is phenyl DCMis dichl oronethane MeCN i s
acetonitrile THF is tetrahydrofuran TBTU is

2-(1H Benzotri azahe- 1-y1)- 1, 1, 3, 3- t et r angt hy! ki 3#Pum
tetrafl ugroborftie HREG¢ sifunirigdve per f or n@%ﬁe |i §ifig chromatogra

i quid cfir Ot ogr aphysBasS spec & oy Py 114 NyRJsnu res

resonance O EfzN O

42 43 : 44
deoxofluor F
——— I —
DCM, -78°C O N Hel Hg, Pd;C
EtOH, rt HCI
O 60 pst

45 48

foo117] Scheme D depicts a general route for the preparation
of cyclopropyl-fluoro-substituted azetidines. Compound 42 is
oxidized under sguitable 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

undexr PA/C conditions to form the deprotected free azetidine
46.
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WD 2007/ 056221PCT/ US2006/ 043096 HQ R) base, sol vent [001033The
general schene above shows sone nethods of making conmpounds of this
I nvent i on wernel/esethe azetidine is directly attached vi aceusiohd/@gen
atom Schene | )r aNRc_...--L .... | :LIRLlhisoiberayfichtne
C.,..---...NQ acetone)dipal | adi um bi s(di phenyl phosphi no) -

9, 9-dI net hyl xant hene di oxane, 100 C, 211 HN

Scheme E
ethyl-2-bromoisobutyrate DiBAlL-H, DCM
NBoc ' —NBoc ! OH
] ID ) °C - -78°C -
! l n, DMF, 60°C - 1t Ho—— _ 8°C - rt BDGNO%OH
Q EtO0C——
47 48 49
TsCl, KOBu,
TR ___L D"BOC () TFA, DCM, 1t hH
O
50 51
[00118] Scheme E depicts a general route for the preparation
of 4-membered spirocyclic azetidines. The protected

azetidinone 47 is combined with ethyl-2-bromoiscbutyrate to
form compound 48. Compound 48 is then deprotected with DiBAL
to form compound 49. Compound 49 is then cyclized under
sultable conditions to form the spirocyclic azetidine 50.
Compound 50 is then deprotected under standard conditions to

form compound 51.

Scheme F '

Base, THF, -78°C - 0°C H (i) Alkyne Reduction

RO,C—==
O=<>NPG H—==—CO4R 2 NPG (i) Ester Reduction
52 53
\/\ch TSC" KOtBU, g
HO PGNw
NPG THF, it
54 &5

[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



CrNQ R1 azetidine derivativec_NN-51...Q , Rl base, solvent heat OMs
123 WD 20071056221PCT1US20061043096 [ 00104] Schene | above shows a
gener al rowm@200woesethe preparati on of conpounds of fornubar@sioedfodzoss
Schenme 1), wherein Rx, R2, R2, and J are as defined herein and Qis
-0-, -NR -, or -S-. In sone enbodi nents the dichlorinated. pyrimdine
of formula 1 is heated in the presence of a suitable base (e.g.

Nal / DI PEA) and a suitable solvent (e.g. DME) with an optionally

substit Lﬁzﬁﬁt:&ﬂi:ﬁkﬁﬁ@iﬁfd@ d@nlgﬂﬁéﬂl avic&ﬂmud rb]gu%fnﬁplrem&l@g; ZE%Ifbﬁ%h_er
enbodi nent s, th i chl grinat.e rimdine o or nul a i's heated in

t he pres%%ﬁ&%o%l?gag?’suit ] e%@%ﬁr?%eogc%ﬁwqrﬁ 3 s:’tﬁttartifr;é

sol vent fehgredl ofkelie)wediiy arhoptédunat 1n sabsitd uwsacAMMNdH@aale 53
under c I)j_, condi tio 354<no .10 one skilled in the art to forma
conpound ™ of %rr%‘f“ép%néllhe corpothd- D X G A W (HERFWRHEE i n

t he preserudipfoms sig tablBsdhsek@®yy. tol PEANab) rargca es Bist. abrReduction

i glm\;gm] =4 ]S%]%‘r?%%ﬁ 5&1?_{0?%%}”% %De qgﬁ%v'gg'tnoelﬁ%ev%tk'ivﬁéf {OMRA ore
f00120] Accordingly, this invention relates to processes for
making the compounds of this invention.
£00121] One aspect of this invention relates to a method for
treating a disease state in patients that is alleviated by
treatment with a protein kinase inhibitor, which method
comprises administering to a patieat in need of such a
treatment a therapeutically effective amount of a compound of
formula I (herein including Ia, Ib, II-a, II-b, II-c, II-4,
IT-e, II-£, and II-g). The method is particularly useful for
treating a disease state that is alleviated.by the use of an
inhibitor of a kinase such as the Aurora kinases (Aurora A,
Aurora B, Aurora C), FLT-3, JAK-2, JAK-3, ITK, Abl,

A1 (T315T), Arg, FGFR1l, MELK, MLK1l, MuSK, Ret, Trka, PLK4,
Tie-2, and TrkA.

foco1lz2] The activity of the compounds as protein kinase
inhibitors may be assayed in vitro, in vivo or in a cell line.
In vitro assays include assays that determine inhibition of
either the kinase activity or ATPase activity of the activated
kinase. Alternate in vitreo assays gquantitate the ability of
the inhibitor to bind to the protein kinase and may be '
measured either by radiolabelling the inhibitor prior to
binding, iseclating the inhibitor/kinase complex and
determining the amount of radioclabel bound, or by rumming a
competition experiment where new inhibitors are incubated with
the kinase bound to known radioligands.

(001231 Ancther 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



azetidine derivative 2 base, solvent heat R21 Q,Rl OM 67

[ 00105] Schene |1 above shows a general route for the preparation of
conpounds ®o foor/esta 7 (of Schene 11), wherein Rx, Rx, ReT@sthocosane
as defined herein and Qis -0-, -NR -, or -S-. The dichlorinated
pyrimdine of formula 4 is W) 2007/ 056221PCT/ US2006/ 043096 conbi ned
with HQRL to forma conmpound of fornula 5. In sonme enbodi nents, the
two conpounds are heated in the presence of a suitable solvent (e.g.
t - BuOH) ¢®brtis howvsntionothea MMSQalmd&&@aﬁﬂﬁlﬁfwrﬁlﬁge .
m xed at ip t p nitri-le an riet am ne, for
hour . Th%rgec%‘erréf)%hn %félﬁggﬁg?a%{al@gﬁ % en- HEATRY | nJEr‘t1 h%o%%/e%rg%c&‘gl%‘?ntas'
sui t abl eszbf vadd it 2ogal DVRSrapeit bl s uhd et el baseldetad ﬂcﬁﬁ%r}l}\lﬁﬁtw It h
an opti | tuted } I form.a compound o ormul a
6, wﬁi cﬁ%éé(h%%%%g%h %ﬁea%%gﬁ%ie%%%#g%eﬁ%ﬁ%b Yerfvative in the
pr esencecITAC ke rRdReig ohyeRnt- (e. g. N-BuOH) to forma conpound of

fornul a fooehee +4!5EA010RbSENRIE L | | s 2P VELSNONG, 21 daNeL Al L ops @
for the preparation of conmpounds of fornu a%& {%‘ 1—gjﬁemeil: 3
wher ei n ¥8ENY S FRbeChHPd Fromr et et aiod, Herei MERNDRIG PELeD: ,T0126,
“NR -, of we. (ﬂﬂ@egﬁoﬁiﬁ&@fpé&i@iﬁlﬁ By 8, LY G- | Z&&i%}%ﬁpr%ence
of urea,, a suitable solvent (e.g. MeOH, EtOH), and a suitable base
(e.g. NatWEFT1Or9%F m The RHAFHIE Y Py T HY e oPusisraml Gl latie .
cormpoundi@i1d®y Mul Bn Yot Ket hefibsdt Meh ta] esh 1k ot Bel &bl etl@ek&%ﬁ\ﬁ@ié on
condi | bunSUED R MSeRATELLA Lie bt serce, of EOCLS and DEALLS o
t hen heatletkver | hdasatinib, and nilotinib); inhibitors of HEQFR (such
as Tarceva and Iressa); DNA damaging agents (such as
cisplatin, oxaliplatin, carboplatin, topoisomerase inhibitors,
and anthracyclines); and antimetabolites {such as AraC and
5~FU) .
[00126] In yet other embodiments, gaid additional
therapeutic agent is selected from camptothecin, doxorubicin,
idarubicin, Cisplatin, taxol, taxotere, vincristine, tarceva,
the MEK inhibitor, U0L26, a KSP inhibitor, vorinostat,
Gleevec, dasatinib, and nilotinib.
[060127] In another embodiment, saild additional therapeutic
agent is selected from Her-2 inhibitors (such as Hexrceptin);
HDAC inhibitors (such as vorinostat), VEGFR inhibitors (such
as Avastin), c-XIT 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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W)2007/ 056221PCT/ US2006/ 043096 presence of an appropriate

am no- heteroaryl under suitable conditions known to those skilled in
the art (s&e Bohewe1l || for exanples) to form a conpoundcoiusioosemdoa
11, which is subsequently heated with HQ 121 in the presence of a
suitable solvent (e.g. t-BuOH) to forma conpound of fornula 12.
Scheme IV NH2 het = pyraxole: "skNal, DI PEA, DWVMF, 90C, 16H Cl Nhet =
Mazol a: al s(dl benay/i dene acet one)dl pal | adi um

bl s(dl pheadipaospid ni)ée\@cpﬁedl nebhuamaa@tmﬁ, EhegaPEne 1006 a3 4515
16 [00107l§EQ§”§ resa gse s gmg general route for the preparation
of conpounds oT- formura 1670t - Sehent P EEsHRrei niptexlapsins, and
apprODrlamonmmw ef{such NN} 6o T‘}‘]‘S)a feed:ﬁ,h -Bypertermifland
-S-, and, r ne erein. The
i ohi or g Fe e oreyebed] B RtrEEnARE AT e Tresehtet Mok to
formt healsubgmqatmeuf dicd| otbpyr appooned oéhémm;é:aaﬁeuﬁh@ eepgound of
formul a e n esenc prtopriate

?néﬁuégf h@@& goﬁ 1%ﬁft8& %o el k%%ﬁﬂgt

am no- het er oar under surtable con tlon “tHdse skilled in
the art (BeehBerereaninabovkleormenahbl edyclaphespnamtaapamtbieilan,

formil a iBoskiele) S @@@m&%wl&s o Zubo coBELELIL L, | Span; appr opri ate

nucl eophil e (such as N, 0, or , are” a %5%|ned her ein,
to form A EREFFEE AnG owaapal%ne wmwzmmrwmges -

Schene V?ﬁﬁ%ﬂ%urac1l, Cytarabile, Gemcitabine), spindle poisons
(Vinblastine, Vincristine, Vinorelbine, Paclitaxel),
podophyllotoxins (Etoposide, Irinotecan, Topotecan) ,
antibiotics (Doxorubicin, Bleomycin, Mitomyecin), nitrosoureas
(Carmustine, Lomustine), inorganic ions (Cisplatin,
Carboplatin), enzymes {Asparaginase}, and hormonés (Tamoxifen,
Leuprolide, Flutamide, and Megestrol); Gleevec™, adriamycin,
dexamethasone, and cyclophosphamide.

[00228] A compound oOf the instant invention may also be
useful for treating cancer in combination with the following

- therapeutic agents: abarelix (Plenaxisg depot®); aldesleukin
(Prokine®); Aldesleukin (Proleukin®); Alemtuzumabb (Campath®) ;
alitretinoin 1Panretin9); allopurincl (Zyloprim®);
altretamine (Hexalen®); amifostine (Ethyol®); anastrozole
(Arimidex®); arsenic trioxide (Trisenox®); asparaginase
(Elspar®); azacitidine (Vidaza®); bevacuzimab (Avastin®);
bexarotene capsules (Targretin®); bexarotene gel (Targretine);
bleomycin (Blenoxane®); bortezomib (Velcade®); busulfan
intravenous (Busulfex®); busulfan oral (Myleran®); calusterone
(Methosarb?) ; capecitabine (Xeloda®); carboplatin
(Paraplatin®); carmustine (BCNU®, BiCNU®); carmustine
(Gliadel®); carmustine with Polifeprosan 20 Implant (Gliadel
water®); celecoxib (Celebrex®); cetuximab (Erbitux®);

chlorambucil {Leukeran®); cisplatin (Platinol®); cladribine

- B2 -



NH2) --. C(R1)2-R1 \  Rx COHpact, Rx ocH3--,HDIPEA (1 eq.)N, , es=1--.,,
NaOEt , El Ohl YN-----C(R)2-R190C / 10HRYI NC(R1)2-R1 1819 NH2 hot =
pyrazol e: Ma200d38EA, OVF, 90C, 161-1 hot .= thlazol 0o: pCT/US2006/043096
I ris(di benzylidene acel one)dl pal | adl um

bl s(dl phenyl phosphi no) - 9, 9-di net hyl xant hene, dl oxane, 100C, 2H

he HNA- Rx R2 NC(R )2-R1 20 [00108] Schene V above shows a general
route for the preparation of conpounds of forrmula 20 (of Schene V),

wherei n 12dusB¥cRaoans_tlia®f & @8o8EiBEde heE£l 1k The éggéfg S ﬁa[m-dhe
formula 17, togefher with a substituted am dine, cyclizes to Rt e
hydr oxypyFYhPdrRe, ofeesraul & I8cldpkoephpoidel 0Ty toraml Injisetsonten

ki Tl ed T E R P o SR By 285 T byt tRERNE bEyPPrtt 0 o
fornul a ggtaThbinnl bippyehal dibeppsytien deetedhi mé heppresesae®of an
A S s e Sl o SR e e e
conpound(bﬁahgsp%la @@unorubicin liposomal (DanuoXome®); daunorubicin,
daunomycin (Daunorubicin®); daunorubicin, daunomycin
(Cerubidine®); Denileukin diftitox (Ontak®); dexrazoxane
(Zinecard®); docetaxel (Taxotere®); doxorubicin {Adriamycin
PFS®); doxorubicin (Adriamycin®, Rubex®); doxorubicin
(Adriamycin PFS Injection®); doxorubicin liposomal (Doxil®);
dromostanolone propicnate (dromostanoione®); dromostanolone
propionate (masterone injection®):; Elliott's B Solution
(Blliott's B Solution®); epirubicin (Ellence®); Epoetin alfa
(epogen®) ; erlotinib (Tarceva®); estramustine (Emcyt®);
etoposide phosphate (Etopophos®); etoposide, vP-16 (Vepesid®) ;
exemestane (Aromasin®); Filgrastim (Neupogen®) ; floxuridine
(intraarterial) (FUDR®); fludarabine (Fludara®); fluorouracil

r

5-FUJ (Adruci1®); fulvestrant (Faslodex®); gefitinib (Iressa®);

gemcitabine (Gemzar®); gemtuzumab ozogamicin (Mylotarg®);

goserelin acetate (Zoladex Implant®); goserelin acetate
(Zoladex®); histrelin acetate (Histrelin implant®);
hydroxyurea (Hydrea®); Ibritumomab Tiuxetan (Zevaiin®);
idarubicin (Idamycin®); ifosfamide (IFEX®); imatinib mesylate
(Gleevec®); interferon alfa 2a (Roferon A®); Interferon alfa-
2b (Intron A®); irinotecan (Camptosar®); lenalidomide
(Revlimid®); letrozole (Femara®); leucovorin (Wellcovorin®,
®)

Leucovorin®}; Leuprolide Acetate (Eligard®); levamisole

(Ergamisol®); lomustine, CCNU (CeeBU®); meclorethamine,
nitrogen mustard {(Mustargen®); megestrol acetate (Megace®);
melphalan, L-PAM (Alkeran®); mercaptopurine, 6-MP

(Purinethol®) ; mesna (Mesnexw); mesna (Mesnex tabs®);
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HN- R8 HNZ. base, solventRxR2'RsRFt2 N OTAO L), DI PEAIN O ..-DVF CNN

Oi Trt.! N-- O OHRT 18 hi-,ril M.OPo",z. W 212223 [00109] Schene VI
above showdv@zigépwedl route for the preparation of conpeandsz06/043096
formula 23 (of schene VI), wherein Rx, R2, 12.2', R5, le, Z, J, and

H are as defined herein. The protected acid of fornmula 21 is
deprotected with a suitable base (e.g. NaOH) in the presence of a

sui tabl e sol vent or WO 2007/ 056221Pa/ MD06/ 043096 sol vents (e.g.

THF/ MeOHpetbotoernthe (Hettobtekatall) o B2chdieaveh d(OFad@kM] anPodcin
then confi Eﬁgt\é\j tQ.a@fgi taple amne in the@)pr esence of coupling
reagent s known t8-one’ §KITFREPTFR (HESARTepe! g MHENAEXRF t abl e base

(e.g. DI PEsyanandna®pyi hahlito36hy ephediSrapi SMle t odLLma 1 he sowpound
of fornmul a%ZS.b'E.OOlél)OlScheng VI| above shows a gena%{ al route for the
pr epar at MO ORFPLBRpoGNERSR t orfefacysoner Séekeman) )  OmprledirinRy,
R2, R2,, (Reumapd®y; abRadspigfine L fend | St aada 1L ( WAL
-0-ZR5, or %%gs Wnere?n , Rs,ﬂggﬁk%%?ephs%ejfftn%%é%e%%?ér e
conpound®®f-222%81 cdEBRALD) Wi PAchi sarehbbroeint okt i mlert ivibeei n X"
is A) ipabbexRhesSencss i i di an inte i.at e, conpound
that, upon i Xi ng Fncﬁl\e fp%rgie%cgﬁ% P‘é%g(lg%ﬁr% ne%%i)lxci{ ergaatned M 1nLéﬂ,’
forms t HecEaRpHaRE ohItgenul Begsdehass oevenbotl neskagnspéresase be OH,

in which e t a i [ e t is used to. couple the
hei Ot pasEefa ] | S0uEr AELLL SR, LRI S0EN RS bty e
i ncl ude, (BLimea®) nopehiastadint o/ NERSt DA  pantbHOBE: Suitaple®) ;

P01 venLSo RS 0eRg, SRR aR L FRCH.S05A Belutle Bul ats ool L tec

Schene VIPhotofrin®); procarbazine (Matulane®); gquinacrine
(Atabrine®); Rasburicase (Elitek®); Rituximab (Rituxan®);
sargramostim (Leukine®)}; Sargramostim (Prokine®); sorafenib
(Nexavar®) ; stieptozocin (Zanosar®); sunitinib maleate
(sutent®); talc (Sclerosol®); tamoxifen (Nolvadex®);
temozolomide (Temodar®); teniposide, VM-26 (Vumon®) ;
testolactone (Teslac®); thioguanine, 6-TG (Thioguanine®);
th;otepa (Thioplex?®) ; topotecan (Hycamtin®)}; toremifene
(Fareston®); Tositumomab (Rexxar®) ; Tositumomab/I-131
tositumomab (Bexxar®); Trastuzumab (Herceptin®); tretinoin,
ATRA (Vesanocid®); Uracil Mustard (Uracil Mustard Capsules®);
valrubicin (Valstar®); vinblastine (Velban@); vincristine

®)

(Oncovin®) ; vinorelbine (Navelbine®}; zoledronate (Zometa®)

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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PdC12(PP113)2 [001117Schene VIII above shows a general route for the
preparation of conpounds of fornmula 30 (of Schene VIII) wherein Z

i sDi chl or op¥@ 2odi/6foed 26 i s converted to di-iodinated pyPCHUdN&042P6i n
the presence of Nal and H . Conpound 27 is conbined with an

am noheteroaryl to formthe conpound 28. Conpound 29 is then conbined
w th azetidi ne under basic displacenent conditions to form an
optionally substituted propynyl-azetidine, which is conbined with
conpound<PEPaRtEiong| Fadi afmeBiBErAGieontPt kohsals Hor huaassNpoThesof

ormul a BRa=mdR20024056221BCTLUSR000/ A4300on eheeal SOEIN Soe +ne

Tol uene, ClI tripropylam ne, ONHeflux o
H L., LPEQFeinLinjibijpr, ef6pgtive, ta166edt60r previnolithagehene | X

above Shﬁ&&l&t@@n@éﬁﬁltﬂﬁheaﬁar the 9&@@@&@&&9? f
formula 36 (in Schene mhere?ﬁgﬁg, R21 1, ggda§8 ggggéde%fﬁﬁe

herein affi®@Tetber, em lmeBF oF th %bﬁﬁ%%ﬁﬁtS&nV%n%@ﬁVerted to

d|ch|or0[0913m]d|nenéZtéymtFQ@&teﬂn3ﬂlﬂé£@ ROEL3- L8 LheapLe “C Qf a
sui tabl e solvent?n{]iJl . toluene in the presence suita base
e)

(e.g. tripFdpyTH me%ﬁﬁpSaﬁ%aﬁﬁsu%rt%E%eﬁe%%b@t¢ﬁl@%% %@@@bﬁ%@n@fln

a SU|tabWHlsblaepfotelg kDhEyeand Enswhtebl g10ase £618. DLREA Nal)
with an ogtlo féﬁ% sub ti.t Ut ed §n1n0£%razole to forma conpound of
formla 33" | BPEhaEsd By FPRT Ui hETbFEF BPRul 3HBRTTEURS nd} FREGH ¢ h

HQ R1 tOLmﬁlﬂmmat@npodﬂdeaéeéorﬁuhﬁoﬁégﬂﬂﬂlt@ﬁdtﬂ@uﬁ@@@@éﬂgﬁaﬁﬁ&é

heat ed f t abl t-BuOH) . Reduct |
of the colCroang 1y AL Fent CBT Lt REDCOP BE NI NGC S CORLP=aT | FhBERSEEma-

| eads t oTR@ete¢wnnitionenf bnohudesivbmtv353ﬁotEﬁﬂdeediuatiwﬁeSS can
be then gge ri in roon1te erature
fé@gn&”égnée%? B£ aQE a%@é%? %x y$ f?%% lS

the presence of a suitable so venf
Conpoundgg@ltourlnary tract; esophagus; larynx, glloblastoma,

neuwroblastoma; stomach; skin, keratoacanthoma; lung,
epidermoid carcinoma, large cell carcinoma, small cell
carcinoma, lung adenocarcinoma, non-small cell lung; bone;
coleon, adenoma; pancreas, adenocarcinoma; thyroid, follicular
carcinoma, undifferentiated carcinoma, papillary carcinoma;
seminoma; melanoma; sarcoma; bladder carcinoma; liver
carcinoma and biliary passages; kidney carcinoma; myeloid
disorders; lymphoid disorders, Hodgkin's, hairy cells; buccal
cavity and pharynx (oral), 1lip, tongue, mouth, pharynx; small
intestine; colon-rectum, large intestine, rectum; brain and
central nervous system; and leukemiz.

[00133] The term “cancer” also includes, but is not limited
to, the following cancers: epidermoid Qral: buccal cavity,
lip, tongue, mouth, pharynx; Cardiac: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma), myxoma,
rhabdomyoma, fibroma, lipoma and teratoma; Lung: bkronchogenic
carcinoma (squamous cell or epidermoid, undifferentiated small
cell, undifferentiated large cell, non-swmall cell,
adenocarcinoma, alveclar (bronchiolar) carcinoma, bronchial

adenoma, sarcoma, lymphoma, chondromatous hamartoma,
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WD 2007/ 056221PCT/ US20061043096 [00113) The foll owi ng schenes depi ct
met hods for synthesizing various types of azetidines. Theses _
azeti di nes WaHIHESHed to form compounds of this invent POTVUAOEIEINg
to the nmethods described herein. Schene A /activation/ PG ithVbase

HO- HLG-H JJRA _....NH 3132Rs-33 RA /PGRA RB-fl q deprotecti onRsEr 3435
100114] Schene A above shows a general route for the preparation of
N-substituted azetidi nes wherein at |east one J group i s bonded to

t he azet "@PRENGLACHANI FragenintentiPrbt cesephagesi dbgaaRdubScell

acti val edaweihofasuihabhe | 88¥hB0GLOUBLUNIEL; SHILabL e condi Ll ops, 10

form azetidine 32, whicth, upon treatnment Wt (
condi t | oRECTEERMECRAGIAATAE- SUBBRPIAL clichuybeRneosd) , Apetitdeas 34 i s

t hen depr(@aeea@daaeﬂééa%ﬁ@%e thﬁggﬁamg,ep{;i’ﬁsgéé%‘m&?“8!—1&f:%{‘x%o%a?,
form conpound 35. Schene B 36371
carcinoid tumors, vipoma), small bowsl or small integtines
(adenccarcinoma, lymphoma, carcinoid tumors, Karposi's
sarcoma, leiomyoma, hemangioma, lipoma, neurcofibroma,
fibroma), large bowel or large intestines (adenocarcinoma,

tubular adencma, villous adenoma, hamartoma, leiomyoma),

colon, colon~-rectum, colorectal; rectum, Genitourinary tract:

kidney (adenocarcinoma, Wilm's tumox Inephroblagtomal ,
lymphoma, leukemia), bladder and urethra {sguamous cell
carcinoma, transitional cell carcinoma, adenocarcinoma),
prostate (adenocarcinoma, sarcoma) , testis'(seminoma,
teratoma, embryonal carcinoma, teratocarcinoma,
choriocarginoma, sarcoma, interstitial cell carcinoma,
fibroma, fibroadenoma, adenomatoid tumors, lipoma); Liver:
hepatoma (hepatoceilular carcinoma), cholangiocarcinoma,
hepatoblastoma, angilosarcoma, hepatocellular adenoma,
hemangioma, biliary passages; Bone: osteogenic sarcoma
(osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma,
chondrosarcoma, Ewing's sarcoma, malignant lymphoma (reticulum
cell sarcoma), multiple myeloma, malignant giant cell tumor
chordoma, osteochronfroma (osteocartilagincus exostoses),

benign chondroma, chondroblastoma, chondromyxofibroma, 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
lpinealomal , glioblastoma multiform, oligodendrogliowma,
schwannoma, retinckblastoma, congenital tumors), spinal cord

neurofibroma, meningioma, glioma, sarcoma); Gynecological:

uterus (endowmetrial carcinoma), cervix (cervical carcinoma,

pre~tuncr cervical dysplasia), ovaries (ovarian carcinoma



W)2007/ 056221PCT/ US2006/ 043096 [00115] Schene B above shows a gener al
route for the preparation of O-substituted azetidi nes wherein at

| east one W@rOupseekda OR wherein Ris.H or C .Gl kyl. SclremusBodéqsiBoc
NC 39 LHMDS, THE, -78C rNBoc NCI | Me 40 7FA, DCM ftr NH TFA NCI
Me 41 88 Mel, -78C [ 00116] Schene C above shows a general route
for the preparation of substituted azetidines wherein J is CN and
Schene D

[serous cystadenocarcinoma, mucinous cystadenocarcinoma,
unclassified carcinomal, granulosa-thecal cell tumors,
Sertoli-Leydig cell tumors, dysgerminoma, wmalignant teratoma),
vulva (squamous cell carcinoma, intraepithelial carcinoma,
adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell
carcinoma, squamous cell carcinoma, botryoid sarcoma
(embrﬁonal rhabdomyosarcoma) , fallopian tubes (carcinoma),

breast; Hematologic: blood (myeioid leukemia [acute and

chronic)], acute lymphoblastic 1eukemia, chronic lymphocytic
leukemia, myeloproliferative diseases, multiple myeloma,
myelodysplastic syndrome), Hodgkin's disease, non-Hodgkin's
lymphoma [malignant lymphomal] hairy cell; lymphoid disorders;
Skin: malignant melanoma, basal cell carcinoma, squamous cell
carcinoma, Karposi's sarcoma, keratoacanthoma, moles
dysplastic nevi, lipoma, angioma, dermatofibroma, keloids,

psorxriasis, Thyroid gland: papillary thyroid carcinoma,

Follicular thyroid carcinoma; medullary thyroid carcinoma,
undifferentiated thyroid cancer, multiple endocrine neoplasia
type 2A, multiple endocrine neoplasia type 2B, familial
medullary thyroid cancer, pheochromocytoma, paraganglioma; and

Adrenal glands: neurcoblastoma. Thus, the term "cancerous cell®

as provided herein, includes a cell afflicted by any one of
the above-identified conditions. In some embodiments, the
cancer 1ls selected from colorectal, thyroid, or breast cancer.
The term “Aurora-mediated condition” or “Aurora-mediated
digease’ 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,'cancer such as colorectal, thyroid, and breast
cancer; and myeloproliferative discorders, such as polycythemia
vera, throwbocythemia, wmyeloid metaplasia with myelofibrosis, -
chronic myelogenous leukaemia (CML), chronic myelcomonocytic
leukemia, hypereosinophilic syndrome, juvenile myelomonocytic

leukemia, and systemic mast cell disease.



[00117] Schene D depicts a general route for the preparation of

cycl opropyl -fl uoro-substituted azetidines. Conpound 42 is oxidized
under suit aWP &00¢8¥%a1t i ons to form conpound 43, which, urdEssMELHNGe
Grignard conditions, is conbined with cyclopropyl-MBr to formthe
cycl opropyl -substituted azetidine 44. Conpound 44 is then fluorinated
under suitable fluorination conditions to form45, which is

hydr ogenat ed under Pd/ C conditions to formthe deprotected free

azeti di n€02834] WO 2007108 6220ECTHEIS2006¢ 04 3086pSahesecE this invention

Sthyl - 2-brorpleahut ypat reatfhg Bhallf; §0G.TLe HQOREDG  -MB0Co:q,
breast, and non-small cell lung cancer; and
myeloproliferative disorders, such as polycythemia vera,
thrombocythemia, myeloid metaplasia with myelofibreosis,
chronic myelogenous leukemia, chronic myelomonocytic leukemia,
hypereosinophilic syndrome, juvenile nyelomonocytic leukemia,
and systemic mast cell disease.

[00135]} In some embodiments, the compounds of this invention
are useful for treating hematopoietic disorders, in
particular, acute-myelogenous leukemia (AML), chronic-
myelogencus leukemia (CML), acute-promyelocytic leukemia
(APL) , and acute lymphocytic leukemia (ALL).

[00136] In addition to the compounds of this invention,
pharmaceutically acceptable derivatives or prodrugs of the
compounds of this invention may alsc be employed in
compositions to treat or prevent the above-identified
disorders.

[00137] A “pharmaceutically acceptable derivative or
prodrug” means any Pharmaceutically acceptable salt, ester,
salt of an ester or other derivative of a compound of this
invention which, upon administration to a recipient, is
capable of providing, either directly or indirectly, a
compound of thig invention or an inhibitorily active
metabolite or residue thereof. Such derivatives or prodrugs
include those that increase the biocavailability of the
compounds of 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) ox which enhance delivery of the parent compound to a
biological 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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esters, amino acid esters, phosphate esters, metal salts and
sulfonate esters.

[00139] The compounds of this invention can exist in Free
form for treatment, or where appropriate, as a
pharmaceutically acceptable salt.

[o0140] As used herein, the term "pharmaceutically
acceptable salt" refers to salts of a compound which are,
within the scope of sound medical judgment, suitable for use
in contact with the tissues of humans and lower animals
without undue toxicity, irritation, allergic responsge and the
like, and are commensurate with. a reagonable benefit/risk
ratio.

foo141] Pharmaceutically acceptable salts of the compounds
of this invention include those derived from suitrable
inorganic and organic acids and bases. These salts can be
prepared in sgitu during the final isolation and purification
of the compounds. Acid addition salts can be prepared by 1)
reacting the purified compound in its free-based form with a
suitable organic or inorganic acid and 2) igolating the sgalt
thus formed.

[00142] Examples of suitable acid salts include acetate,
adipate, alginate, aspartate, benzoate, benzenesulfonate,
bisulfate, butyrate, citrate, camphorate, camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, formate, fumarate, glucoheptanoate,
glycerophosphate, glycolate, hemisulfate, heptancate,
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,
sucecinate, sulfate,” tartrate, thicocyanate, tosylate and
undecanoate. Other acids, such as oxalic, while not in

themselves pharmaceutically acceptable, may be employed in the



474849 5051 [00118] Schene E depicts a general route for the
preparation of 4-nenbered spirocyclic azetidines. The protected

azeti di nonevdZooreseeninbi ned wit h et hyl - 2- br onpi sobut yr at ectraistsmazooe
conmpound 48. Conpound 48 is then deprotected with DiBAL to form
conmpound 49. Conpound 49 is then cyclized under suitable conditions
to formthe spirocclic azetldine 50. Conpound 50 is then deprotected
under standard conditions to form conpound 51. [00119] Schenes E and F
above depirsraxagemer aif seodire mgeﬂmheapreﬁaéambaﬁaﬂés4i@ngbﬁagggggrgge

spi rocycl i.di_ne I hove ch stands for _nitrogen
pfotec¥|ﬁ§ﬁ5?§%§§ Eﬁo%ﬁetgn%%%tgfmlﬁe |%eﬁﬁepg%FmgcﬁuF§céF;Y.GalkyI.

The proté@F@@ta@@@0@¢ﬂQ5aﬂﬂipﬁﬁmusaaﬁsl043096 azetidinone 52 is

conbi ned ot 38n abkypyl s8ste und eB3ven g Ak kyn L oup
of conpo&?h 53qIS t hen reggceﬁn'%gﬁlomegg 5u§tggn16f %ﬁ@glng
ester inEenpotddisd compermtcémpdtsdasda ﬁhrthRShcycbuZedbmadetganlc

appropri ake ;eerdbhiensate. gnalsé . tonfo pi.rocygle 5
Rgguctlon o# al kynes aﬁd es?érsggﬁggggg%%gtghth%ggﬁskﬁFFe °FRthe

art. [OoffﬁfﬁééordﬁﬁéFﬁ JdeRiyernferr saprebataset bagrecessesdborlkali

maki ng t heteongeusds QBd&ﬂmSahHV%BEbggiu&Qo1§ikgﬂ§n@5QQQEhORekgiS
invention relates to a nethod for treating | sease state

patlentsQtht’|?agpFé%PQfedaBVOFﬁé§tﬁﬁﬁtNm£@m4aa%krﬁkﬁrﬁa&hmaseThls

i nhi bi tounvwht&bnﬁaubedeﬁeﬂﬁﬁ.bﬁgs tadNyib8behi et E BnacPakhenba b i need
of such eat nent therapeutlcall effective anount of "a conpound
of fornu a O?ﬁgrSPﬁ PACTUE Hg°FE= P% the. gomppupds| pfigclegpg, heregn.
Il -f, andakkezrgpr dhe-melhbiei srpafiktbewkaphy pﬁ@&ubtéo&ayrséthGaﬁned
di sease g%aggckh faks, glleélated by the use of an inhibitor of

ki nase su as tﬁ kurora inases (Aurora A Aurora B, Aurora CD
FLT-3, JARO211jMez ddfdtiMl salts also include alkali or alkaline

earth metal salts. Representative alkali or alkaline earth
metal salts include sodium, lithium, potassium, calcium,
magriesium, and the like. Further pharmaceutically acceptable
salts include, when appropriate, nontoxic ammonium, gquaternary
ammonium, and amine cationg formed using counterions such as
halide, hydroxide, carboxylate, sulfate, phosphate, nitrate,
loweralkyl sulfonate and aryl sulfonate. Other acids and
bases, while not in themselves pharmaceutically acceptable,
may be employed in the preparation of salts useful as
intermediates in obtaining the compounds of the invention and
theixr pharmaceutically acceptable acid or base addition salts.
faor45] 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 asg protamine
sulfate, disodium hydrogen phosphate, potassium hydrogen

phosphate, sodium chloride, zinc salts, colloidal silica,



Abl (T3151), Arg, FG-R1, MELK, MK1, Mi5K, Ret, TrkA, PLK4, Tie-2, and
TrkA. [00122] The activity of the conpounds as protein kinase

i nhi bi t or sWiplyeseadsayed in vitro, in vivo or in a cel PCTABEBOGA4I096
vitro assays include assays that determ ne inhibition of either the
ki nase 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 nay be neasured either by radiolabelling the

i nhi bi tO‘naynéaxumotbﬁ.ﬁdﬂ.mgatéSo,rbaljrﬁgnjfhepj/flh&bi:ﬂ@dié Ki f@BELLOEPl BXeq
and dete he n oL adi Iab bo or by running a
conpetlt%g%ggﬁg%%lheﬁg?#ﬁ I%ew F AT B to?%g%?% i ncubated with the

ki nase b@%ﬁ@oxnm&hbmhceéﬁub¢ﬁgan@sly@@ﬁﬁ2§témpth@xe@sp@@lyé&hﬁh&ﬁen
inventi i ) Q“@ig of 14 cancer in a
subject0$% %%gy ﬁ%fe% con%$| %ﬁe s% %E%F §fycol dna woor
co- adn1nf%¥rat|on of a conpound MD 2007/056221PCT/U82006/043096 of
this i nvessiom or enphasaBeeutiSaL! ¥sacgen reof, . and
anot her therapeutic agehﬁsg I'n sonme enbd%gﬁéggégnggiéré%Fa %Wnb

t her ape @ Feingehered @éﬁééYedP¢¥@ﬂ¢%naéhrl6bmcemha@ﬁkiqnaﬂpray,

anti - protépesaiive 28604119 Sagshe th&é‘@&i‘i 24810 0lg4lln some
enbodi nent s saj% addltloﬁg therag%utlc ag e "is ectg &%roﬁ$ an
canptothﬁﬁ?%an?%% RE%??ﬁﬂ%Bttd?he1%€MQG“PQI¢@#E¥kthS$nu%@@huéeeln

protei n)ihdhihdd$ OfunQdtLABYEE N, 1 hOELLELEQDS, 1 ROFREALI TN e ra-

4

derlvatlveg rch as Cisplatin, E00125]1In ot her enbodi nents, sai d
addi t i onat “1 Rt Apeul PErageEeY {2 el TREERS FR BT+ axHie@themrbi tors of

ber - abl {stcdpasi Gheexyec, i fasahdphbic ANtn ki Db s b1 400 PhiLL S Qfia1
ECER (such L &8¢ Tarceva, a magi ng agents (such as

ci spl atifi ) BXa |pl%flﬁng%%}%%p?%%%ﬂqu%%0|sonerase i nhi bitors, and
anthracy&¢¢h@%b afideant ¢ nehpbotabbs fenid &S @m@(bémpbéhii&ns of this

[00126] I n,yet d sai d addlt onal thera eutlc gent i's
sel ect edﬁ?r orr?ig%l}r;rg[%% %%I érlfQE%l%)xor Ubi TR |18°1?%b|5'&?%en D atT

t axol t%R%E%@%ﬁOW$ﬂ@ﬁYsb?néorm@l@EQ@.a¢¢mmd£ﬁ§iMMitﬁéhmlqﬁéﬁlﬁﬁowﬂ.in

KSP |nh|@&éq£ VQL | HOS € g§q¥ nd nilotinib,
[00127]In and?%er ﬁ%oé?%%%§1g§%? It onal Vg eré%ed%e% agen is

selectedﬁ??@%¥¢k¥g2a$%ﬁF%rtd?%e(%n%hlh% #@J%@@%Ek@ p*ﬁvaraummmquYS
(such aSaYQ5'ﬂ@séaé&@rﬂgg}fhjé%%ﬁ%i@réoiéyfgnaé d kgTéaﬂgn

FLT-3 inhibitors (such as sunitinib RAE | nhi bi T o suc
Bayer's B ARIOTBYSWEKLY nihF BRRERR ees@ehura%t Wrz%@l‘selﬂmmoaﬁ)tammm

spi ndl e poi sons1hcU6h 88 EpolbitLnes:iand pPagbhbaxel PLodsifspound
particl YﬁéSUCh as_ Abr axane 00128] Ot her therapi es or anticancer

agents t FRRTHESS bR UsEA TR EONDIRGL TOR DF t TP HRY PRVEHE | YR BEenRPer ' S

t he presgmutrmenim@ng.s@edmﬂc SO gk Yehl 86810t hesaRyidh N boh AsheWion,
exanples gﬁlaélon neut r on beanlradifthera , electron beam
TO

radlotherapy, h2t BPy>- Br aeRYEREr BT L Bna RYRrefi @8 fFolvent
2007/0562@1§@§¢Qﬁ@ﬂ@@/@ﬂ39@@ raﬂmnathiyepuspéﬁaesa boaRanBiBed ed)l may

endocr i b rs ter erons

interleu |ns gﬁ%e?u%%%fﬁgg? d%%%% é %9?5%?68 Fatty
hyperthe$©¢@$an@u@hy@$helapy a@g@naﬁdtDtatgbnueredan@eﬁﬂvatSEeefaeets
(e.g. %‘ééﬁ&?tiﬁsémaﬁgeﬁ&@&h@ﬁ?%f) g%gégg@wsrageut' ¢ d%ﬁ’xg:?al

|nclud|ng but not limted to rugs (nech or et hant ne,
chIoraan%??maQ?%Fb%%%%ﬁh%ﬁ?ﬂ@tahk$p@hl%n sp¢lysfandleye oil or castor

anti net aol | t spédRADOYT ek ir PYELPExyethylated versions. These oil
soclutions 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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ant agoni sts and pyrim di ne antagoni sts (6-Mercaptopurine, 5-

Fl uorouracil, Cytarabile, Gentitabine), spindle poisons (Vinblastine,
Vi ncri sti n&0 30Hessadibi ne, Paclitaxel), podophyl | ot oxi nsPCEUSIO&GI4A®S

| ri notecan, Topotecan), antibiotics (Doxorubicin, Bleonycin,

M tonmycin), nitrosoureas (Carnustine, Lonustine), inorganic ions

(G splatin, Carboplatin), enzynes (Asparagi nase), and hornones

(Tamoxi fen, Leuprolide, Flutam de, and Megestrol), d eevecim

adr i anycin¢lddkagerhadsnenpsanddcpubpphesphan dechgp043dhontpmpesad of
t he inst on S se for tre ng ca
conblnat?g%f%?¥ﬁﬂgﬁe ?g?¥oag 9wQ§ggé %ﬁ%l% %ﬁén?s eﬁbﬁ?ﬁ? £¥?ﬁ%naX|S
depoe) ; éﬂﬁ%%?e%ﬁlhl?FVBRRﬁéé}}tYAPEbsn@@ksnWhEthenklnomenly used in
Al ent uzupRBbnAGarRatLLe; o LIo no
(Zyloprire); altretam ne EFEE%EE%?QhQ?E§%?¥ %%?E?ﬁyo$5§§ ilquld
anastroz%¥e0%¥$Fn?E§§€?)fDrEFsEﬁVcaiﬁPodeES¢¢rf@enbhe)puaspaeagoﬁase
(El spar) fopzacitighne (V'daza(5) bevacuzi mab (Avastin(r));

bexar ot ene_capsul es (Targretinc bexarotene gel (Targretin(9);

bl eonyci h°{BF BhoxanBy; PBGFIass bc?%éFEEE%§1t§9§ﬁl@ﬁnthhﬁravéﬁbuson

(Busul f exy)de baauh&aadmiﬂhséﬁgéar@ﬂ(aﬁy §§$P§§e£QB§p£§giQO§@£Q %
capeC|ta i ne %ﬁ # %a& arboBIatln (Paraplatin carnusti ne

Bi CNU( 9) * OEﬂr StYAENEd PHHelPE LaPhbeEi he- mf%ﬁSF%%?feﬁﬁbé%hszoaqueous
anLant éﬁkpaﬂsioﬂhfere%¢1ucetﬁQOX|bn(Ehéebaeé(?i?taﬁﬂéﬂélﬁ@% %ra%

Erbi tuxe). c Ci Leuker an cisplatin atinol); cladribine
VO 20071%%%22%%%#?%%5088T%2§3§6u5?%eﬂ%¥a¥?ﬁi?d?-g%ﬁé??ecgﬁga?%ﬁPne
(C ol ar e¥tazgll ophesphastdeg( yeokanesudlkosar epgneythapbosphatt denay

t oxan i C h oxan Tabl ete t rablne

Eggtos ra%§§egé %gﬁ% |ng§#?8§g§§agg%g§ é%%% }Ondacarbﬁﬁ%ﬁgfg B3
(DTIC-DOH%%?Uld%é%Pﬁ@ﬁ?cWﬁY decindaythatPe¢ Casdegened; cBanbepoeki n
alfa (Arﬁﬂ@ﬁp@&ue@é&nQﬁEBéﬁbQohbpQ%Q”@éq&E@Q&O§QPES}a daggofgﬁéca bive
daunonyci n (Daunor ubi ci ne); daunorubicin, daunomycin %CErub
Denu|euk%%gﬁ?@%?Pmeethak@?mbaéﬁﬂaféﬁhn@mv2$héﬁanﬂeynddauepem@ing

(Taxot er ggentdoxof abiaesnrbAdr bapygin BESe)endR 0r5959591£§d5£8839599ng
Rubexe); doxorubicin %Adrla cin PFS I'njection{}); doxorubicin

| i posonefITBoRi I'2Y: 24r8nBEt 2R8FEne propi onate (dronost anol onee) :

dronnstanmbnaeapropleaahatiﬁa$yeraﬂe pﬁhﬁﬁ&b@a@icaﬁ|bbﬁbés§tﬁbns of
Sol ution éEIIlo t's.B Sol bﬁ %dméglrub|C|n (Ell encee); Epoetin alfa
e

(epogenel’ %rf%Y?ﬂFbo?Tﬂ?Xe tFLRESEi iR FRACTPET: &t oposi de
phOSphateuﬁﬁbapOPhDee)foetﬁposadeadMPhiﬁtf&bpeﬁldeTheééeaEﬁtﬁée

(Ar omasi g Ne gene floxuridin intraarteria
(FUDRe);E?%B%g%gb% %%}g a?gg)gg?%uorograC|f?lggétﬁ(ﬁﬁpu&FFé}a%lng
fulvestrentlpFestoﬂExe% lgeﬁpﬂndlbt(tpemsaempegeuutEabhnel@@ﬂﬂua&e)
gent uzunpp_ g a o] e te( a o

ol ant o) paeee e PR ac o e e oepasaesEb I AR E! Eal RO R b ko
|nplant(F?}eﬁ?§r5§9uﬁ§&9(FN&PéﬁeTatPQPﬁiﬁn@ﬁﬁblmp&%é@aﬁOGZevhuthe¥,
|darublcb@eé%gﬁnyﬁangklybﬁg§ﬁgggd gggge) imatinib nesylate
((Heeveceé interferon alfa 2a gﬁbferon 20)); Interferon alfa2b

I ntron I no a e“fR *
( AB9159}i notee HhEEQWEFH aFEY-: CP@HQFFHbﬁPa of REPLEi-gEgntion

| et r ozol gaf FRIBEARE; abintiao¥eei-ad( YWebheavoyi Nngsphelg QY rwaeﬁ the target
Leuproli | evam sol e (Ergam sol e | onusti ne

dgngcetﬁ]8 Ell%gﬁg % 3
CCNU ( Ce8 EFbr STHARCRE, FFeF oJenCRASTar HoPRALY aRGEREFLELE by
megest r okoptesdit eppMegaceen;, awerbphaiag, aisPAbebAbkerngekys, the skin,

{abse): Dhosht7}Dbs 2 tPETPURI006  bASb00 REthOrEExEPE CRE ABEFORAELy™
met hoxsamhey PevaderersdniEtomperh Cf( Mheaayaraéy) prnotrghane

(oo ehoafi OxenbEons, MNagLasnse) Lo ond: SL0LE BUEIGEORLOnakece
can be effected in a rectal suppository formulation (see
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WD 2007/ 056221PCT/ US2006/ 043096 nesot hel i oma; Gastrointestinal :
esophagus (squanous cell carcinoma, |arynx, adenocarcinona,

| ei omyosar gomao7/bsegahoma), stomach (carci noma, | ynphonmapPCT/US2006/043096
| ei omyosarcoma), pancreas (ductal adenocarci nonma, insulinona,

gl ucagonoma, gastrinoma, carcinoid tunors, viponma), small bowel or
smal | intestines (adenocarcinoma, |ynphoma, carcinoid tunors,

Kai posi's sarconm, |eionmyoma, hemangi oma, |ipoma, neurofibrong,

fi broma) abcargecbowel aosuianyd d rheshi Fesmhadenesar CirapaRea 1t ybul ar
adenonma, _vi_l| adenoma, hamartome, lLeio ma), colon, colon-rectum
colorectgfénﬁgggﬁﬁg B8hH° gﬁrfﬁgi?E%Pa F:ugggney (adenocar ci nonm,
WIlms tUsedSpehephFolbl asbdmall, appipharipnkeukBsi harkbhaddenand

urethra I arci transi.ti-onal .ce car.ci nonm,
adenocar%?%gﬁa #ﬁﬁggsbggeg%a§§%@€%ﬁéﬁ offe, “sEAreoRR)S PeELfent

(sem nongenfeiatomathenbrydna coaponeohasubpratiedane G8Belved in one
chori ocapgGi pERA, ~§aALG , LLial cell . cinonm, fibrona,

fi br oadenon, adgno%%%g?d pg%%%§%& i%8ﬁa§?9 %%érg WéB&FSﬁEElOH of the
(hepat oc€PI@PaRdgaréi hbg) inykoltaryi vear ¢hadude, hepat ebkasbemimited
angi osar ¢elfamihepal oeehl uhat,ade @,Q%Eolaﬁl}gv%ﬁﬁ‘ée g&%&&tﬁ%ssages?
Bone: osteogenic sarconma (osteosarconm), fibrosarcoma, mall ghant

fi brous RFSPYSEVLofRY CEhonBPIYLXYEFRY LERENgPSlYaKEDRPYRhiEgRampound,

| ynphoma el 64k Ui 68kl asar ¢arR)., nﬂht;'b%stwgh?rf%hgagham%eaic@?&l
cell tunmor chordoma, osteochronfroma (osteocartil agi nouS exost oses),

beni gn cHEABPEHE “BRoRdY oFFadCeRM I 2ERENdP oy RBEFBPéRR1O64PROPY cream

ost eona apthtgianhgcehk thumakS; cN@tb%@é?lt_%)’ﬁ{lQ?bn&Ebl' br(eskeei®ed in one
henanglona,m%ranu xant.homqa, osteitis_deformans), neninges

ona : .
(Meni ngi S REnPRGFBEEFESHE™ g BREEB5PE}S BREFASTEast FUAFEENE,
medul | obkastdras ghiotmelegendpmmmaregennl Domacépi Beal aabkral oil,
gliobl as . tifar i_godendr,ogl i hwanno
et mobl St sl e R R 351 deRBMoPPFBRaY=%-
neni ngi oretegrivénalcotrdond)yceGyiidodkognodl | baheylsalepdoletniatater .
car of NoMbo1g8l V! X bR ebLh e 168CLARTR B BHLUNREERTYL P hompos itions
dyspl asia), ovaries (ovarian carci norfm
2007/ 05622YPEF/ BSZ006,623096 Tiservisedystadensdansi ADMESONTTIROUSH
cyst adengegrekRaMa: MR kasshfined e%rggnegah_tiahgmihOﬁgbttaﬁ%', cgl |
tunors, Se[toll-Legdlg cell tunors, dysgerm noma, nalignant .
t er at omaPEIVELES FEGHANSUSILENE  c BAEPEBNHI thnPrawpithheli &l pegrermaliye

adenocar gieenas behe9sankemunehatedak, Vagkaanbekean celkhy
carci nona gﬁggus cell carcinoma, botryoid sarcoma (éenbryona

S . .,
r habdony 5% ¢ PAPFop & BUBESCERFIFRINEPMPREESLCTSHER L BPogi C:
bl ood ( mfehaiudakedken an] aduitthedntd stldhoBksChet@eUbeulnyMphobl asti c

| eukem a, rQni c nphocytic | eukeni a, el,oproliferative di seases,
it pl & O, 8 SRR B aPEHES: Shotgkrn Shdpedgyantion
non- Hodgkiey silkpnpkeosanfindlsitgned oyymplsetmbelasoy oel linhbyephond Such
di sorder s, [ A i S 1. carci sq .
el | car crnbas e8RS, M b BRI U0 8y 68 b0t BATng) ddiREPans
nevi, |i pewaEylangrenel dar mehsf Isudrablrebokdervpsoriessi sosThptdird

gl and: p%ﬁ'chrJo%E)(:St Ryr %,lrﬁlla?ﬁ‘rec'ﬂl ; aiflgtlbli'lg_lﬂ 'I’ f%ﬁ%&%‘ gzr%%ﬁu%',ng%;/or
medul | ary thyroid carcinoma, undifferentiated t yrqlg cancer

mul ti pl e %&HEdc FPRECRESFRAd #alypd AALNg Pr gierendde Reeméspl asi a

type 23, fodiislsial mBdubk@iyel R &ithaGaNG ek LRRSQC REAWDGUEOMR, combined
paragangl i.omai _and Adrenal gl ands: neurobl astoma. Thus, the term

"cancer oS el §ETFHEV SHedi®h B9 Rerdiss 3 G4l fMoseged Epymany

one of thﬁl&?@‘é&yﬁjd}?@@nﬁfﬂi@% R lttjmn&osltn é-.&gaaearrbc&@ien@atr&,ichhar F\node
cancer is el ecte FoOm COl or e , 1 [T oi , Or reast c¢ ncer. . The
SRASRI - Crl et R R 1 R UL R e S ST

compositions should be formulated so that a dosage of between
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WO 2007/ 056221PCT/ US2006/ 043096 esters, am no acid esters, phosphate
esters, netal salts and sulfonate esters. [00139] The conpounds of
this i nvenWopoogass2axi st in free formfor treatnent, or relmaIS&06/043096
appropriate, as a pharmaceutically acceptable salt. [00140] As used
herein, the term "pharnmaceutically acceptable salt” refers to salts
of a compound which are, within the scope of sound nedical judgnent,
suitable for use in contact with the tissues of humans and | ower

ani mal s @-PRout 1@Rdme /kaxbellyy weilghicy/ dtivopf ahkeightbiesporse aad t he
l'i ke, andg syrate | e nefit/risk ratio.
[00141] PSR RAS ot E8 1 BcBant-aBle Cartd aF EAg EoRpBERAS 6P N <

i nvent i od°PAEFLde ﬁﬁo§ Oﬁéﬂlﬂééofb@nugdetabbedlhbagaalspandfmbgaﬂsage
aci ds andnbasesat e c b urin fin
i sol ation and purﬁgﬁgafﬁggﬁg? ?Bg %8%;@ §§Qu2§ b&gag |on9§gI§§P85
be prepal88°b§ YR¥iekyt PhgfeRECKEri fheduddnpobihd RAtivSthr oé- based
formwith acsmh&aEbﬁ eLaaNLRpe6LyERON gaRI ci d ol he
salt thugpforned 142¥Exaﬁp ggaofggglﬁggleggg?dwéé %é ﬁ%b@%a&
acet at e, aaﬂﬁatese r gPR&Fe t&@ﬁa??aﬁémlﬁéﬁ?@étéﬂnbenaéﬁesﬁIéunaee;on,

bi sul f at aruButymBEaatebhl abaa eagphgaghgntceﬁpbﬂéSHLLQE%LS physician
cyclopentageg& pi onat e dlgluconate odecyl sul f ate

et hanesuPFOnars, SFSPRAEY, Of ulliPaPET tiFlidBRepiaRBaEebPeing treated. The
glycerophmsphatef ghydblabe, whem sukb abpenheﬁbaﬂoahé,ﬁQ%&QBQ@E@

hydr ochl ydr obr om roi odi de, 2- hydroxyethanesul fonat e,
| act at e, 85% gg g ih %naFgmpﬁ§¥g5883ulfonate 2- napht hal enesul f onat e,

n|c0t|naﬂé01ﬁVﬂratecchahagetopahnnaée epeetiinahe, ﬁﬁésuh%ahelon

3- phenyl grapi gpat g ggggp pival at pj onate,

sal i cyl a? succi nate. P?atefg% ?%a?e PFﬁF%%ﬁ%% fB??FandéﬁBEd
undecanoé?@dléﬁﬁérCQ@PH§51§HchhaSSb%BIp@ aﬁmmhesnerlng theasphyesnt
phar maceghicakl ynacssptables-mayhe

D007/ 056231PCT/ LE2006] 643058  pr Soar St B fRoasd bp eREredlucicar

i nt er nedFaPBSSERiBBEai nThY Fﬁ§mcéﬁﬁéaﬁé§"ofthES¢ﬁveﬁrﬁ@n amdaphean
pharnaceahnﬁahlylﬂ@@gaggglg AGhgnaddi tion salts. [00143] Base addition
salts ca ﬁ epared by 1) reactlng the purified conpound in its
acid for a sbf‘t 5618 EWESﬁFEGB Sy nBRéanicénpasenafdappdi sopdithgn

t he Salt1§hHSpfOLHEdraE@0&4él§akH§rd@E|Mﬁﬂcéfon]ﬁﬂpégﬂé'éﬁgogﬁﬁgﬁts,

i ncl ude alk lj .neta sodi n1and otassium, al kaline earth
netal (7§’ 13 nﬁﬁﬁgglﬂ%ﬁlggﬁﬂoﬁPﬂ Shg™ ?CFElﬁcﬁ?ﬂyﬁfﬂmsélts Thi's

|nventlohethopemetscodssbhéequatﬁrgazaﬁtﬁmaﬁf aﬂytbaﬁyélogenous

ni trogeng [ ou f the compoupds disclosed, her

or 0|I-so%gg%ﬁigrqgwg%érgﬁﬁﬁ%_ rodtc cﬁgﬁcbgeﬁﬁ?ﬁ?ﬁeéAgﬁ SUEHrORlC'
quat er ni Paciloaencf600¢PkBause AOWLY i oandaktstal Spmphetyudecalkalkiemna

al kaline(garth nmetal salts. Representative alkali or alkaline earth
met al salts I nclude sodium |ithium potassium calcium mnagnesium
and the [PR&5%Furt RepfphabhiicebhpEampyhadcdpt abké tal tsebhcbudprewhen
approprlatsonagﬂaeﬁlgeagaeeaUﬂkOHUéaﬁeeééysa quggnéag afENepe
cations formed using counterions such as hali hy roxi de

car boxyl BE825Eul FRLBT pRESPRAFE; RliPat BANFERRFal RYRigul FERAtEUTATary

aryl sultﬁ@ate 1{npREC8EI 95888, D3sERachhi herpak LAat heRBel YRS 1uding
pharnacegtlcal acceptabl e, may_be e oned In the preparation of

salts ustfiP 3§¥PHF%F BPa?esSWﬁleF§F i A§REhE2RERPoURTE BPOTRRAlL
|nvent|oaeamdlnhglbaﬂbatwaeeubkeal&yaaéee@taﬁyélaﬁad ﬁép935ﬁeégﬂyt|0n

salts. [0Q0145] Phar cceptable carriers_that may be used
in theseg% ér%&c ?? #& é 7 gsFﬁE?udSYSBbF Q?ErﬁﬁﬁsklﬁF?eHlFﬁl

i on exchéngease,abunana,spéumfmunﬂ$seasater tiesbt-ien, deeEYlbPEOLBLNRE,

such as hyggpssgeru u bst ances_such_as phosphat es,
gl yci ne, IBsorbloi acﬂggggota55|§n%sorgg? é%%ag |aF?gl§§er|8¥eﬁ£%?ﬂres
provides methods for treating or preventing cancer, a
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magnesiumtrisilicate, polyvinyl pyrrolidone, cellul ose-based

subst ances, polyethyl ene glycol, sodi um carboxynethyl cel |l ul ose,

pol yacryl aMas200Weseed, pol yet hyl enepol yoxypr opyl ene- bl ockcpokyw®eis99s
pol yet hyl ene gl ycol and wool fat. [00146] The conpositions of the
present invention nmay be adm nistered orally, parenterally, by

i nhal ati on spray, topically, rectally, nasally, buccally, vaginally
or via an inplanted reservoir. The term"parenteral"” as used herein

i ncl udespsabtiezacdus, diabrdeenous, ai NyeBOPSEUL BErat &L LLEHLAT,
intra-sy i . nt ternal , .intrathecal, intraperitoneal
intrahep§§¥%?£?ﬁ#$aFg§i%%%ﬁ gﬁdalﬁ%?éégﬁﬁ?ﬁg %ﬂjgc??BheBF AT USF ofre
t echni quesre{poda3tEikeill eomppentiabbe PbanBaoéutbeatospesdsi onsnef
this i nvepgi ppy mayshe e : gi pous suspension. These
suspensigns ﬁa] belgofﬁﬂgagg Ogéggég?hggg%gt%%gﬁ?guéﬁ ﬂﬁ%amt?nt¥?ﬁﬁ or
art usi ngrevietabfehanapepsingior dhettriny, agech saandcstspepdiogencus
agents. Theshesl f.nje e i | so_b terile

i nj ectabl e soIu?igﬁm%Flsﬁégg%ngﬁﬁfﬁigé%gg?gg%%ﬁemla taPLP) Sohrnte-
par ent erBY F{238TePE abrekaniaerEMbl / sot vantte f bymphaopt bc aseeksoiat i on
in 1, 3- budanedi ol . Anong the acceptabl e vehicles and sol vents that
may be eﬁglo ed are water, Ringer's solution and isotonic sodi um

chi ori det®%t8¢] on. I nLHEFt PERCSERRFF e, SRi% e Bhod dpeused to treat
convent i enaptyvenpl ayelopsodi set¥eive 061 SHSASALI NG, BB i UM, FoL, this: o
purppse,vgrgla dr3%§6d gél nmay be enployed including synthetlc nono-
or di-glVEeri desTFArTY-aeTue; BYehoss Brerelasiy whehiveelpfieress,
derivat iviesoaie wgeloyenaushecpkepaial (GLpf ERt6ciabhEsSIoRSHAEFLic
nat ur al ngi$ﬁ£§ut£caggg-accegﬁaile oiI%, such,as olive oil or ‘castor
oi |, especially {n YRl FoporyBRyet AyPAESCVRr s ORI gBge ponocytic
sol uti onk=wrenispeasiongstayial s@scontnl nddsdoHng- chai n al cohol

di | uent L sper sant u xynmet hyl _cellul ose . or sim]|ar

di sper si ﬁ%ogég%ﬁt s i%ﬁ]ga(?ghgéom%@% (gl%%%%si n"th ?%'??%‘Faﬁ oot +°
phar macetf¢@al Py preeprhbfendesageutoras cdfrers of the breast, colon,
2007/ 056224 5T 4152006/, 043096.-L0g | ugli-0g, enyl 3] 005 ARd. suspensi ons.

Ot her commonly used surfactants, such as Tweens, %%aﬁ% and- ot her

emul si f yFAPEIEHE sSBPEBPoavaPPaBR | | 13 erhaiiedr Eundi chnaled toambohy
used i n ddienc@até acbks g&laphaéamey&ﬁﬁaéwc@fp%&%&§%éﬂ tdApi d,
or other_ dosage forns nmay al so be used for the purposes or

formul atT'¥He §¥¥4A8] The phar maceuti cal conpositions of this invention
may be ot@digendnimcsteaedgi oamyoohat | dmBcEaRtab) e loSAYeF oL

i ncl udi n O&gﬁ hot éﬁn%teg to, capsules, tablets, agqueous suspensions
or sol uti ons o7 TRe"CAZe BF TEPTelRY oT BFSYSRSERT carfiease voriort e
used maycomel uilen| aotpsesind che NsséAreh. adimthii €8¢+ NGy 28N Spa SUEH: as
nagneSiu%&ﬁ%§@5&t$f Egngigo be added. For _oral admnpistration in a
capsul e Torn useful “arTUeRt s Hhy™ i RETRRR FHR oSRMP Y etpic

cor nst are¥nPiWed . aqgleossns uspepdinmst ar esa bl Uttt 4 of s oAl AwsSera t he
active ipghedient nay be conbined with enul sifying and suspendi ng
agents. |f desired, certain sweetening, flavoring or coloring agents
may al sol¥Rleited. Arobhan] aAsperhaef vy invenpher meebautésato

conposi ti0nseof i 4 BihAVeNLiey By Pe @4&&ﬂiéﬂ@!eﬁn%ght£5%ﬁ£ﬁn"Of
suppositories, for rectal administration.” These can be prepared by
m xi ng tFERGERES v TR RSB T HRT et PoFRT R iR h g exeppend ohi foriela I

sol i d ator concdmeppes aldhechubrl s g dsata reshsbuienperat g and
therefore wi toi e rectumto rel ease the drug. Such materials

| meJt int
may incl?mﬁpéﬂg%%éﬁut?%?g PERRTRx At POt yREhFERRS Yl (Refara &, Aurora
[SO;SQ]Bhe.@Maﬁnace?fiEBT~Bon@m$ijaﬂﬁxujhtﬁmﬁ,imwpn;igm(ﬁgwg@j§qagg
admi ni st t spec en .the target_of treatnent
FEEE L WLER, M0 é? %%%’es@flﬁ'e %V('?bp?Jc%Tzap%‘F‘? cHtFon,

i ncl udes areas or ofgans fteadily
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[ 00152] For topical applications, the pharmaceutical conpositions may
be fornmulated in a suitable ointnent containing the active conponent
suspended ovodigsikyied in one or nore carriers. Carrier ecras2doepizewsl
adm ni stration of the conmpounds of this invention may include, but
are not limted to, mneral oil, liquid petrolatum white petrol atum
propyl ene gl ycol, pol yoxyethyl ene, pol yoxypropyl ene conmpound,
emul si fying wax and water. Alternatively, the pharmaceutical
conposi t it8Agefhy banboheaul aspedcitnod shet ahbrent 0bhoRe0ELEEERR

cont ai ni uspended or dissolved_in one or

nor e pha?%ggggg?gé #gnggggggggbitgaigierglogugfﬁﬁ eSEEPLPer ¥RAEY

i ncl ude, "Babodr ecnprikeA redtegtimgnerad biblogochit sampnaost earat e,
pol ysor batgen6QnaCeEy s 5C ohal 2-octyldo ecanol
benzyl al cohol anggmg?gﬁhg%05Y%§ Fo?gﬁgﬁgﬁ %ﬁccﬁg TAEHeY 2
pharnaceGPWEQPﬁ@anﬁbﬁtF@ﬁﬁ tejobegtorubanptieas ascaseazadreln, means
suspensi gASihNy 08i-C.pE.a t ri ine, ol utions
in |sotonlc““ﬁF#%%%ug%eﬁnsggrg;ué g?méig ﬁﬁgﬁé R 8?taPP§out a
preservaﬁFWét§EéﬁnasCﬁéﬁzypéﬁwﬁﬁﬁuﬁrcﬁxbxadbs pheeendti vebysiéar

opht hal mrsras€s1 &Beaﬂhaanﬁgéﬂthcahmﬁgﬂps§'ék@@écgéytﬁér%SE”UAE&ed in
an 0|ntnegt such as petrolatum_ [00154] The pharnaceuti ca

conposi t ﬂgdofs?ﬁfgarnVEhFPonfﬁﬁ?Sal§%m%@raﬁﬁﬂﬁ?steregtb§rnhgéy

aer osol ﬁmunﬁhabateﬁﬂraSuﬁhtﬁ@ﬁEBSItlOnS may be prepared as sol utions
in salin Lg ghben§¥ go or other suitable preservatives,
absor pt i 6n° pro tB1&hREn Fﬁﬁﬁﬁl?%ﬁ?VFFV ip| foPbeaPEdAsl sample
and/ or o@heuseﬁnweﬁ®roaa#asmbublbfzpﬁgp@£edlsnﬁtsaﬂg REBWLSto one of
100155] T t ase_l nhi |tor t hat be conbined with the
carrier %E%%??g tﬁé g%gduch%m al8fd%%%5ép¥5?ﬁ?ﬁflFnGAPQEdeB%Ed?ﬁﬁ
upon thenhbsllm¥ba@eﬂo t héopdr treukfinshode ofgadrtpasspakheaciend the

i ndi catigg e t sho | d_be_ fornul at ed
so that a a%églﬁg%fggﬁ?&ggﬂ e 5367 Bat T AT B oRP 95096 0. 01 .
100 ny/ k§OBBEF! wei BrPradynef uPhe thai batroicebarbecaditnbstetedoto a
pati ent ¢ocet¥angy ! PEG.ROBROSLELORSonk PUPOSLL SHPUR.BLSR D11y
understood that a specific dosage and treat regl nen “For any
partlculﬁ?mb%%?3%¥e i FP BEpBRJ-HpBHeuSHarFlealy ofnfijkions, mﬁmcbedlng

the actiyéhynobtéheaspegbthercipaupgee ?M@stt be agdes ?H@&—ﬁf‘@bﬂht
general health, sex, diet, tine of admnistration, rate of excretion,

dr ug conB?ﬁa??%%pl%ndCFﬁﬁofﬁﬁﬁﬁEﬁPtbF LGRNEF c@¥ | AGNPAYaNELan and t he

severi typﬁebnher@awecugaﬁtél &egrsaeb@brﬂﬂlﬁé&a&ﬁéh dthe apRPBLnet of
|nh|b|toE rticular compound in the

d t
conposi t I i~ f%ﬁ?%?}%ﬁgg?dFﬁgg?opﬁﬁﬁgﬁ%¥a%ﬁﬁ%d?hﬁﬁ S€fhe i nvention

provi des [pel6ipls fBrampdati n§ bhopnevkehstiefagenase- A§dhabednclude,
conditiop,co i SLNg ep_of _adm nisteri to a patient e of
t he abovg ge%%%i%%g %%ﬁ%géﬁdgoeri SF%%CEU?#Eg?m¥8ﬁBOS ?F%ﬁ?tﬂ FHane
term " pavienristase usedchepbpaphaeads, aflanioatacihcl udpogeaahymaaxol,
[ 00158] | Aneouee £oROM! DRY! 51283hankhDaggaOpbated condition is a
proliferative disorder or cancer. [n sonmg enbodi ments, said

ki nase- méAPATRH coPEREF of*REPIEFeefedItniom Bhaenarbpondsi ofdtbosder

in partieHl8hei@EULS ”M@EQQEQOHé beH ut el ocytic
| eukem a (APL)l chroﬁlc ?enoﬂs éﬁn%ﬁ$§p%%%% 8 glgégﬁg

|ynphocy%FE1F%Ek%ﬂwat{%i Ten §0E59 1t ehetagy s Pha@aﬁEtﬁEGhug8u%@aC@9t°

treat orapseredélantonthdd tnesed eede bl oM LRNGEIS: S asueangens. of
t he breaéhgﬁgolon rostate skin, pancreas, brain, genitourinary

tract ??Eb§9 PBm SCFBFEERTCY af PRAVERNSt UREEMEREXBARNG | ung
adenocar bronoay istihe, CﬁbfgbmmgecaﬂEEﬂax@@ﬂeﬂ@?i$nahﬁ ﬁﬂhhthaﬂge,

A 2hi rof PG ERkeEFhER nY P FEe 8 Bl PRR P v TLaLET R Mo

interferon (e.g., Avonex. and Rebifr® Y, Copaxone , and
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[00161] I n sone enbodi nents, said nethod is used to treat or prevent a
hemat opoi eti ¢ di sorder, such as acute-nyel ogenous | eukemia (AM),

acut e- pr omy¥&}» ¥gyesee21l eukem a (APL), chroni cnyel ogenous Peniamwand3oss
(CM), or acute |ynphocytic |eukem a (ALL). [00162]1n ot her

enbodi ments, said nmethod is used to treat or prevent

nyel oproliferative disorders, such as pol ycythem a vera,

t hronmbocyt hem a, nyeloid netaplasia with nyelofibrosis, chronic

myel ogendisokankaenca (ERBEmepheofoc apehorpaoct ae hevkeBiral and

Syotem o pagtleaf) T LLATE sl R P Cr P RO b st e o2 sATkrena,
met hod i§18§6édﬁé:tﬁéapqgﬁlpreuénhaéapeeiﬁoSpchna$—¢aﬂ¢ammaﬁbryhagents
ymonat i cosreram oot orask e paack e Bl bl Fel L6y L Agachithithe,
adenocar E¥f ﬁHP°§ﬁﬁﬁW?€éklaPGnQUéﬁﬁééﬂazana;nbmmsnampduéhtpkyngnd
brovi des. et hoto For Er et FRe e e s, ROC RO RPRAZa! med P

condi t i oh*EBMYFILEr nPYERBNSep26E mafPhlLdt eiPhgrieranpatient a
conpoundcetthespukackasy aye@apagbhaamdQQn955§h59p§§£g °8 ound. In
sone enbodbﬁenti, said kinase Is_an Aurora kinase. [0016 ?ﬁnother
aspect of “thESPne&ntron™FBratEsSPReci ARFBP¥ENGU R N@Se activity in a
patient, awhtghchel hndseeppseseanasitbirst enho09ihRibhecPat | eRteBrerons,

conpoundaogitgrnglg I or a,conggsition conprising, said conpound. In
some enbodrients, "sEFA R n48B FERRRTAULPLPE R RaskltBEPoRa ARdARRBEA

SELﬁurﬁiaaﬁxingﬁ?iant39#ﬂ85;3é§§2t84f5r Bbbatﬂﬁéﬁ&ﬁ&é%%yaé&glaEGFRl,
, | e- an Y . , .
2007/056%%?%%#?U§5§g6?84é%€%—F585§8fihogﬁgrldgbgﬁéhﬁ?'tﬂéu?ﬁSéﬁFion

rel at es Bdt¥akedi t tAgckimaskanoeilvbilyckara, bandiogtaai nsamabencvhieh

met hod coppLiseg ¢00Lackindasai d.Bholoolkgal, sample with a compound of
formula | or a conposition conprising sal conpouna. The term

"bi ol ogi €&PLsaRPraninas {seearherern, mednsnbh-viryltagestsanaguntsvior
sanpl e, tﬁé&é@hggb1$bah@ﬂéokaakkaéhgﬂ,ageEErEE£8%£8§oQ&S?X&%QEPS

t her eof ; _bi opsi ed material obtained froma nanmmal or extracts

t her eof ; LEHeBI 60898 EF | vARAUPFREEL] EREEOYEenePd 28ants Gprothertbody

f!uids_otm@ﬁhba@ts;iaﬁéﬁoaistQé@Z]Eﬂehbagigamﬁé 5i8ﬁé§iﬁ9tixhagh£9 a
bi ol ogi cal le is useful for a variety of purposes that are known

sar :

to one o?mgﬁg? °Ph PREVLNES BxHiPresaBrottichspRrbosesOrnaPgdentpat use
are not bfnatedmbonedl podparansbysi on, organ-transpl antation,

bi ol ogi c i men._stora and bi ol ogi cal assays. [00168] Dependi ng
upon the?%%i??iulaEhgﬁﬁd?%$6E§°P89b§9? E5t B3Y o e pReDent 88ersddi t i onal
drugs, whephrarelpor aal pyradotnasthaledple doeate ofepig¥ant ri-bat che
condi ti op; AT S . ether with the compounds of this
Covent | onifay EEnEOTLOLoLEREl b O0E Bhethd bE P RRPREron”

ant i pr ol feeanpavevadent shasg bgevbsbinapdbwi phrt hef canpbuglle dbskbés
inventiopoiQ, t heakaProLifgLati diggase 0 .es_of . known
chennthergpeutlc‘agenté inclugg?hbtggaggﬁﬁg% ?%%?%gggggggeFeS%% ?e
adrianycFﬂTpﬂﬁkﬁhﬁﬁhasone, vincristine, cyclophosphani de,

fl uorouragbhyzy opoiieendast 839! evhMhi&EE 8500 ?ﬁgi9ié§'Bfnkhefc?ﬁFgunds

derivatives, [00170] O her exanpl es of agents e conpounds o
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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invention may al so be conbined with include, without limtation:

treatnments for Al zheinmer's D sease such as Aricept and Excelon(r);

t r eat ment s WQROORHIRIINson' s Di sease such as LDOPA/ car bi degaUS2006/043096

ent acapone, ropinrole, pram pexole, bronocriptine, pergolide,

tri hexephendyl, and anmant adi ne; agents for treating Multiple

Sclerosis (M5) such as beta interferon (e.g., Avonex(r) and Rebif),

Copaxone(r), and WD 2007/056221PCT/ US2006/ 043096 m t oxantrone;

treat nentsvénriast hnaasychags albuferoheand Singdllaerdin ; aagenéseber

treating i &,S prexa, risperdal, seroquel, and

haloperlﬁ%?8£§89??§§ ?ﬁnﬁ%?%?éng%ents such as cortlcoster0|ds TNF

bl ockers, IL-1 RA, azathioprine, cy&aiRa&shanm de, and sulfasalazine;

| munoNDegh Y91y aAd LEBHNASUPREESEhYeL fhRe BHED) AS-EYCLOSPOrLN,

tacrolinus, rapanycin, nycophenolate no |nterfero

cortlcos%%%%lH@teﬁyéPBpﬁb@ﬁaniﬁemlaﬁéﬁhi0@$$©elaem@ Eutmaghéazmmppund

neur ot r ophi &shagtREswsyEhiAgi agety! chalipester rﬁ%£¢}£@§ M rain
anne 0

|nh|b|tors interferons, anti-convul sants, ion ckers,
ri | uzol eSPAnHCERT F3r KEHeBRIGR Béeat &5 %@eﬁ@%l¢%$ treating

cardi ovascul acoti:sgasecsuch asibeha- bl ockeiss ARE inhibitors,
diuretics, nitrates, calcium channel blockers, and statins; agents
for treating FFOSTBFseA5k0LHcACEECRDITT LOETRFbPRRL - € Pt @sf §PBN Fels
interferons, endsanateyiral agents agents for treating bl ood
di sorders sucplas co%t ? % I, ds t|-Ieukenlc agents, and growth
factors; and agents of ﬁ@l nodefi ci ency di sorders such as
gama globullmet¢moihar 2Ebodinment provides a simul taneous, separate
or seque se in tion 001 ho itiona
agent s ngéb esgdnlﬁ%g er%%pse%%rg%gg xS %%?%y%? dlnﬂ?ﬁﬁb?ﬁ BAge
regi nen, Qﬁ@%ﬁi@h@lﬂrﬁagessnhpbctnomebﬂrampengte@np@umﬁngae MS mode
conposi t,pp, & LEEPaLLYE]Y; ent t e
dosage form m xed tobegﬁe%oﬁ??ﬁglﬁ% |%a |nh|%@% 18%%§%aé$% ate
conposi t Faf. m?@@l?ﬁ?ﬁ@?ﬁ@@EErOﬁsévﬁlGh¥@mgt®@EthYlVIM@bbletPBase for
conpounds; f 4 B SshBMENELOM L€ gi@éé& ags: Qﬁ@@ it he
P ® Ththe e ortﬁﬁ TO Tln

art and are al so described in the exanple set or der
that thi3°FhoeRtFBR BelnbracebPrytihdersebbanol eixbiten aglumn

prepar at g¥gqaafct e6hiiNgi 6X3NPLLs 861664 LOLtHnidREEE - RXBHRIES SV6x
for the gurpose of illustration only and are not to be construed as

limting’t MIRBpETRFiEAE CURR 2887/ B5B229 PEFR USPBD6PD43BIBCENTRNE | B
in any V\IaSmmszldﬂﬂurfEmbﬁ ehtedwher el p aLgmber eby incorporated by

ref erenc 174 used her ej rm"Rt(mn)" refers
to the HEEE:E r eé i enti onl\gl\%?n%3 TH Rt RSt %%%%41&%&% tNH{é hes und.
Unl ess oBhekswrsBPKndpoatedirtinentPLCriet holllowihyzedmpounbtabn themula

ted; t ; : JACE C8 | , 4.6
150 G ol ot 2 BPT608 A3ar Enr DY P RS PRAAP B0, 40 (20mM Tris

phosphate) Flowrate: 1.5 ni/mnute Detection: 225 nm [00175] Mass
spec. sanples were anal yzed on a hﬂﬁ*g&@fé 1

i’\g
HN N H
oy o'y
CIT NS o

N-(4~ (4~ (5-methylthiazol-2-ylamnino) -6-chloropyrimidin-2-

yvlthio)phenyl) cyclopropanecarboxamide:
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Quattro Mcro nmass spectronmeter operated in single M5 node with

el ectrospray ionization. Sanples were introduced into the mass

spect r onet Y0 gI/A2uhr omat ogr aphy. nobil e phase for al | POERS20p@G096
anal yses consi sted of 10mM pH 7 ammoni um acetate and a 1:1
acetonitrile-nmethanol m xture, columm gradi ent conditions were

5' 6-100% acetonitril e-nmethanol over 3.5 mns gradient time and 5 mns
run time on an ACE C8 3.0 x 75mm colum. Flowrate was 1.2 m/mn.

[ 00176] 1HPRRR? s pechr aumpeasioporded- 46 - 4@06NHZcu$blﬂgp§erm&ﬁBh PPX 400
i nstrumeRf«nl s l.a | Le ared. and
analyzedggs fngﬁQh&QEEQQlBQQ%BHBQ S oQEnb 0 k2 ("G5S RLERALRI L f

N- (4- (4- @51ﬁ€rﬁymﬁﬁhﬁi§hl229ﬂ&nlﬁoﬁsﬁvehﬁoﬁopyplhmdln 2-

yl t hi o) pheayl heyehapi 9paneaae

2007/ 056221PCT/ 520 6/ 043096 Q%@”Q% Es‘ﬁ%%%ﬁ‘sl?‘on of 729 0-74mmol),

R- (4- (4, 6-arEhForopYPPMlEPRSR lylpﬁh?o?pﬁ@mtwyck@ptbpaaei@aﬁb@gam de
(5.09, 14.7omweh), aadl BesRuRELAYLLALAZO 85

tris(dibe | i deneacet one) dlpalladiiskrgnk‘Q ig% 90 %%m%o??nﬁﬁ dicxane
4, 5-bi s(dﬂaﬁ@?ﬂ/l PRAGspRRAGE- 8Lolapirtim 3&ant¢tmer¢abtﬁﬂ@g m:ibct’llﬁm‘mka)s
and sodi ypegag ; n 120

heat ed at 100C?$g?53 ggTéggﬁeggt?ggmg#é?%gggggggtﬁ%ﬁga Ig&%d 6 cool
to room PERPePALRES HEFOF@lﬂﬁét?énbﬁréelbrah@enwawasbéﬁewkeu byhyl
filtrati asetwashedomit hwathyl (acet aben{ pOgd ap

t hen dletg¥ et her 50 m ) ané dried to5 |v§ F?%ﬁedigtﬁ H%%ra(?an
solid (4™32g37%09F I PHERMRIVEMESF16. sqmmum ay, a1t8s @qlm f¥ ; 32909
é;» Hloszgoé 3511(11Nhk) bi(bmsb,) 6.88 (1 ht @), 7.83 (2 H, &), .44 (2 &
M (4- (4-F n%t?m?/ thi Ezolgrzswam f8) ! B %8 %Hr mét Byl 4Ri Ho)) . 7.74 (2 H,
azeti di ndl.yLypysi nidin- 8)yl mMBi(Bgphenyk)scycl opropane carboxam de:

[ 00178] A suspension of N-(4-(4-(5-methylthiazol-2-ylam no)-

6- chl oropyri m di n-2-yl t hi 0) phenyl ) cycl opr opanecar boxam de (138ny,

0. 33mmol ), 3-di net hyl am noazeti di negthdyyds oghl oride (178ng, 1.0mmmol),
AcN-di i sopropyl et hyl am ne (0. 34nl, 1.98 ) in n-butanol (10nl) was
heated at 90C for 17 h. Reaction m xtuw& was then allowed to cool to
roomtenperature, concentrated in v dﬁm The crude product was
purified on HPLC to give the title c u off white solid
(106ng, 68gs). 1H NWVR (DmB80) 0. 82- 0.8££ éiﬁf 1.87-1.81 (1 H m,
2.07 (3 H s), 2.78-2.77 (6 H.mL] H, s) 5.56 (1 H, s), 6.94
WO 2007/056221PCT/U82006/04309é“(1 H s) 7.52 (2 H d), 7.76 (2 H,
d), 10 55-(11ls- 23 nbBLFREh1 4881 -b09LRLIBPL 8- 33 DehOWe08D1 ChendR! @

for certain exenp arX
azetidin-l-yl)pyrimidin-2 ylthio)phenyl) cyclopropane

carboxamide:

[ooa78] 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 coff-white solid (106mg,'58%).
1 NMR (DMSO) 0.82-0.81 (4 H, m), 1.87-1.81 {1 H, m}, 2.07 (3
H, ), 2.78-2.77 (6 H, m), 4.20 (5 H, s}, 5.56 (1 H, s), 6.94
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conpounds nade according to the nethod described in Scheme | and in
Exanpl es 1-2. Conpound numbers correspond to those conpounds depicted
in Tabl e 1.WaQaWresé321 Conpound No M+l (obs) 11-1 NVR Rl pCimiussdue/043496

482 (DVBO-d6): 0.81 (4H, d), 1.83-1.80 (11-1, m), 2.06 (311, s),
2.11(61-1, s),3.19-3.16 (11-1, m), 3.73-3.70 (2 H, ), 3.95 (2 H,
t), 5.43 (I1H, s), 6.85 (1H, s), 7.51 (2H, d), 7.73 (2 1-1, d),
10. 44 '

(L H, s), 7.52 (2 H, &), 7.76 (2 H, d), 10.55% {1 H, s)}.

MS (ES+): 482,

[00179] Table 3 below depicts data for certain exemplary
compounds made according to the method described in Scheme T

and in Examples 1-2. Coﬁpound mimbers correspond to those

compounds depicted in Table 1,

Table 3
Compound | M+1 1H NMR Rt
No (obs) , (mins)
1-1 482 (DMSO0-d6): 0.81 (4H, d), 1.83-1.80 (1H, m),

2.06 (34, s), 2.11 (6H, s) 3.19-3.16 (1H, m),
3.73-3.70 (2 H, m), 3.95 (2 H, 1), 5.43 (1H, s),
6.85 (1H, s), 7.51 (2H, d), 7.73 (2 H, d), 10.44
(1H, s), 10.86 (L H, s)

12 454 (DMSO-d6): 0.80-0.82 (4 H, m), 1.83-1.91 (1 1,
m), 2.08 (3 H, s), 3.95-3.98 (2 H, m), 4.13 (1 H,
br m), 4.20-4.24 (2 H, m), 5.59 (1 H, s), 6.98 (1
H, s), 7.52 (2 H, d, T 8.5), 7.77 (2 H, d, J 8.5),
8.40-8.58 (2 H, m), 10.59 (1 H, s

i3 455 (DMSO-d6): 0.80 (4H, m), 1.80 (1H, m), 2.06 | 8.07
(3H, s), 3.64 (2H, m), 4.12 (21, m), 4.55 (1H,
m), 5.39 (1H, s), 6.83 (1H, m), 7.49 (2H, m),
7.73 (2H, m), 10.44 (1H, s)

-4 439 (MeOH-d4): 0.85-1.00 (4H, m), 1.80-1.90 (1H, | 8.99
m), 2.10-2.15 (3H, s), 2.40-2.50 (2H, m), 4.05-
4.15 (4H, m), 5.40 (1H, s), 6.85 (1H, s), 7.55-
7.60 (2H, d), 7.75-7.80 (24, d), 10.30-10.40
(1H, s).

Examgle 3

Cl HF
InNene
a~n*ts © F

2,6-Difluoro -N-[4-(4,6-dichloro~pyrimidin~-2-ylsulfanyl) -
rhenyl] ~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

- B0 -



(1H, s), 10.86(1 H, s) 1-2 454 (DVBO-d6): 0.80-0.82 (4 H, m,
1.83-1.91 (1 H, m, 2.08 (3 H s), 3.95-3.98 (2 H, m, 4.13 (1 H,
br m), 4.20v02@%0%2211-1, n), 5.59 (I H s), 6.98 (1 PET/USBNG/04B0952
(2 H d J8.5), 7.77 (2 H d, J 8.5),

(4.98g, 18.8mmol) and tert-butanol (75ml) under nitrogen. The
reaction mixture was degassed thoroughly and then heated at
90°C for 2h. The reaction mixture was. allowed to cool to room
temperature and concentrated in vacuo. The solid residue wag
taken up in ethyl acetate (50ml) and washed with satrurated
sodium bicarbonate solution and brine. The organic wag dried
over magnesium sulfate, filtered and concentrated until the
product began to precipitate, The mixture was then cooled and
aged for 12 hrs. The product was collected by filtration,
washed with cold ethyl acetate and dried. This gave the title
compound as an off-white solid (2.7g, 35%). 1H NMR (DMSO)
7.32 (2, m), 7.61 (3H, m), 7.79 (LH, s), 7.82 (2H, d), 10.9
(11, =). Mé {ES+}: 412.19

Example 4

NN

—MNH HF

[ A '@No F
. CI"'N" ™8
2,6—Difluoro—N~{4-[4;chloro~6—(5—methy1~2pryrazol-3-ylamino)-
pyrimidin-2-ylsulfanyl] ~phenyl}-benzamide:
[oo181] A 50ml round bottom flask was charged with 2,6-
difluoro~N%{4~(4,S—dichloro-pyrimidinvz~ylsulfany1)~phenyl]—
benzamide {1.0g, 2.3mmol), S5-methyl-2H-pyrazol-3-ylamine
(250mg, 2.58mmol), sodium iodide (35img, 2.34mmol),
diisopropylethyl amine (333mg, 2.58mmol) and dimethylformamide
(5ml) under nitrogen. The reaction mixture was stirred at 90°C
for 18h, then allowed toc 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 vacuo. The compound was purified by flash
chromatography (75 to 80% ethyl acetate/petrol) to give the
title compound (1.08g, 98%). 1H NMR (DMSQ) 2.00 (3H, s), 5.25



8.40-8.58 (2 H, m), 10.59 (1 H, s 1-3 455 (DMSO-d6): 0.80 (4H, 1),
1.80 (1H, n), 2.06 8.07 (311, s), 3.64 (211, n), 4.12 (2H, ), 4.55

(1H, m WG2®9032M, s), 6.83 (IH m, 7.49 (2H m, PpCcluE3okabodk,
m, 10.44 (I11-1, s) 1-4 439 (MeOHd4): 0.85-1.00 (4H, m, 1.80-1.90
(11-1, 8.99

(1H, brs), 6.48 (1lH, brs), 7.30-7.97 (7H, m), 10.28 (1H, g),
10.89 (1H, ®), 11.90 (1H, s); MS(ES+): 473.4.

N>{4—[4-Azetidin~1fyl—6~(5—methyl—2H-pyrazol—3—y1amino)m
Pyrimidin-2-ylsulfanyl] -phenyl}-2,6-Difluoro -benzamide:
[00182] A 10ml round bottom flask was charged with 2,6~
difluoro-N>{4~[4~chloro~6~(5—methyl—zH—pyrazol—B—ylamino)~
pyrimidin-2-ylsulfanyl] -phenyl}-benzamide (150mg, 0.3lmmol),
azetidine (35mg, 0.62mmol), diisopropyl ethylamine (80mg,
0.62mmol) and n-butanol (1.5ml). The reaction mixture was
stirred at 80°C for 4h, then coocled and concentrated in vacuo.
The compound was purified by preparative HPLC (MeCN/water +
0.05% TFA 10/90 to 100/0 over 10 min) to give the title
compound as the trifluorcacetic acid salt (54mg, 29%). 1H NMR
{(DMSQ) 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, &), 9.35 (1H, brs), 11.04 (1, s}, 11.80
(14, brs); MS (ES+):494.5,

{00183] Table 4 below depicts data for certain exemplary
compoun&s made according to the method described in Scheme IT
and in Examples 3-5. Compound numbers correspond to those

compounds depicted in Table 1.



m, 2.10-2.15 (3H, s), 2.40-2.50 (2H, m), 4.05- 4.15 (41-1, m,
5.40 (IH, s), 6.85 ng, s), 7.55- 7.60(21-1, d),7.75-7.80
(211,d),10.‘§@2%/.0§f@1 (IH, s). Exanple 3 C Cl N SPCT/US2006/043096

2,6-Difluoro -N-14-(4,6-dichloro-pyrimdill-2-ylsulfanyl)-

phenyl | - benzam de:

Table 4

Compound
No

M+1
(obs)

1H NMR

Rt
(mins)

1-6

465

(MeOH-d4): 2.10-2.35 (6H, m), 2.40-2.50 (24, m),
2.70-2.75 (1H, m), 3.05 (3H, s), 3.70-3.80 (1H, m),
4.10-4.15 (4H, m), 4.25-4.30 (14, m), 5.35 (15, s),
5.60 (1H, s), 7.70-7.80 (4H, m)

8.82

[-7

404.5

(DMSO-d6): 2.05 (3H, s), 2.25-2.36 (21, 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 (1H, brs)

8.86

I-8

532

(DMSO-d6): 2.05 (3H, s), 2.16-2.34 (4H, m), 3.82-
4.92 (8H, m), 5.48 (1H, s), 5.60 (1H, br), 6.30 (1H, d),
6.58 (1H, m), 7.25 (LH, m), 7.55 (2H, d), 7.80 (2H. d),
9.20 (18, brs), 10.80 (1H, s), 11.69 (1H, brs)

9.23

[-9

476.5

(DMSO-d6): 2.01 (3H, s), 2.32 (2H, m), 3.77-3.04
(4H, m), 5.39 (1H, s), 5.55 (1H, bs), 7.30-7.41 (2H,
m), 7.45-7.70 (4H, m), 7.79-7.90 (2H, m), 9.25 (1H,
brs), 10,68 (1H, s), 11.68 (11, brs)

8.99

I-10

490.5

(DMSO-dé): 2.15 (3H, s), 2.30 (2H, m), 3.20-3.50
(7H, m), 5.74 (1H, s), 5.95 (1H, brs), 6.95-7.62 (8H,
m), 9.20 (1H, s), 11.84 (1H, brs)

5.09

508.5

(DMSO-d6): 2,18 (3H, s), 2.30 (2H, m), 3.15-3.50
(7H, m), 5.75 (1H, s), 5.95 (1H, brs), 7.05 (2H, m),
7.26 (2H, m), 7.27-7.70 (3H, m), 9.20 (1H, s), 11.86
(1H, brs)

9.19

I-12

522

(DMSO-d6): 2.04 (3H,s), 3.24 (3H,s), 3.663.73
(2H,m), 4.05-4.11 (2H,m), 4.27-433 (1H,m), 5.4
(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)

8.88

508

(DMSO0-d6): 2.04 (31,s), 3.6-3.65 (2H,m), 4.05-4.13
(2H,m), 4.52-4.58 (2H,m), 5.40 (1H,brs), 5.71 (1H,d),
7.48-7.66 (6H,m), 7.83 (1H,d), 9.23 (1H,s), 10.75
(1H,), 11.69 (1H,brs)

8.14

I-14

410

(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, 1), 5.30-5.40 (2H,
m), 7.50-7.55 (2H, d), 7.65-7.7 (2H, d)

8.14

426

(DMSO-d6): 1.08 (3H, m), 1.93 (31, br s), 2.35 (24,
m), 3.59 (2H, m), 4.08 (2H, m), 4.52 (1H. m), 5.35
(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)

7.05

517

(DMSO-d6): 2.05 (3 H, s), 3.89-3.83 (1 O, m), 4.07-
4,04 (2 H, m), 4.18 (2 H, 1), 5.39 (1 H, br s), 5.56 (1
H, br s), 7.61-7.47 (6 H, m), 7.48 (2 H, d), 9.39 (1 1,
br s), 10.76 (1 H, 5)

8.75

422

(DMSO-d6): 0.82 (411, m), 1.82 (1H, my, 1.98 (31, s),
2.30 (2H, m), 3.83 (4H, m), 5.31 (1H, brs), 5.58 (1H,
brs), 7.48 (2H, d), 7.70 (2H, d), 9.20 (1H, brs), 10.40
(1H, brs), 11.70 (1H, brs)

838
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[ 001130] A 250nl round bottom fl ask equi pped with a condenser was
charged with 4, 6-dichl oro-2-net hanesul f Onyl pyrimdine (4. 2g,

18. 8mmol ), WO 28TH¥%3uor o- N- ( 4- ner capt o- phenyl) - benzamni d€CT/US2006/043096
W)2007/ 056221PCT/ US2006/ 043096 (4.98g, 18.8mmol) and tert-butanol
(75mL) under nitrogen. The reaction m xture was degassed thoroughly
and then heated at 90C for 2h. The reaction m xture was allowed to
cool to+roomtenperature and concentrated in vacuo. The solid residue
was takeﬁlot}g’wﬁj et 11 a¢dtbB¥™R 50n1) and washed with saturated sa&di uh
bi car bonateN8ol ut i &PSAng _brine _The organic was dried over nagnésinsim
sulfate| filtered and coREMRP-E6Edl QA0 (3B Pr @RLE.3De@ah mp
preci pi {at g.,,The n‘i%%ur ¢ 3vikes3-PREMHCO0T- 205 381 Hged 5f60r5.12 (Hd,sr [The
product |was ol | ect€d by ki T-87dt4% A2Hndk HBW-Ri76h(230| &), t.80:7.85acet Db
and driéed. This gave the it fb &¥hPoaraHad). HbILSWHIL e),sl.4M |( 2. 79,
35%) . 1H-NMR(DMRO) 7 321P#0 (W07 61 (311, m. 7.79 (111, s)|, 7.82
(2H, d)| 10.9 (1H, s). r@i;@@ﬁhﬁﬂg BSthnips.eCH3), N N2 NG, G, (NSO F
2, 6- Di f | uorfe2sN- { 4- [%9chl] 615263 853 A (1, 2lk).p§ a6l bSs, padion@),-| -o.73
pyri m di n- 2-yl sul f anyl | { PRe@h Y-behs &allde; ai.0092810) SH0mfdanpind bott om
f | aSk Was char gpd with ')’(gr S, ar) and 9.35 (H: S&NH)
di f | uor p- N- P1- (4] 6- di chll 6PH§3dbHi bil h-QHyth.sU04 AAYI): pHen2H Qkrzam de
(1.0g, 2.301), | 5-336t hy P-OH(ydk ot 08A1 atithe)( 256r40 A1EBMIYl )g 26
sodi um { odi de (3b1lng, 2]34%BFLS). BreFePrEPynk7BiL7.86r(2H8, 03331,
2. 58mol)_and di fet hyl f o Ha®.dO. AN Idd¥r (1H®r ogen.  The readti on
m xturelwas stirfed at '|90WISGA6RIn! (GFhén 24K I(3ksd 3.6-3c@al3 o), rjoom
t enper af ur d-38The| r éwat i oA Gr%kidr EHamg diddet & Wiki).eBIPP (Hdelat & 56
(25n), | washed with sat ifgt’ed6% ofHimbi’Sar b&h 8. mdl G270 sy |bri ne.
The or gani-c—was tiri ed ol dP-AdHe%i Hh%KFEat e filtered and
concentfated in yacuo. THRMME6lind Rad3Huki Riddd (B 25T8-2.79

chr omat pgr dgitty ( 7552605 8()%@%&4&@1‘%@@! HET-AdI3) (2FomYi %160 t(hd,ski |t | e3g
compounfl (1.08g, |98% . 1fLNVRLVIREG)497.60 ((Hn). $)81-8.8552H,m),

Vw2007/)5R221prT,HQ?nnﬁ-ﬁé@dﬁﬁﬁ”@hi@jﬁKH§§L 168 (1Hbrs)br ), 10.189 (1H
s)
Example 6

IS
oy oyt
CIN"s o d

2-Chloxo-N-[4-(4,6~dichloro-pyrimidin-2-ylsulfanyl) ~phenyl] -
benzamide:

[0D184] A 250 mL round bottom £lask was charged with 4,6-
dichloro-2-methanesulfonylpyrimidine (7.00 g, 26.6 mmol), 2-
chloro-N- (2-mercapto-phenyl) -benzamide (6.33 g, 27.92 wmmeol) and
acetonitrile (100 wL) 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 Lo room temperature and stirred for 1 h. After this
time, water (50 mL) was added and a white =olid precipitated

and the reaction mixture stirred for an additional 4 h. After
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11.90 (114, Exanple 5 thliH \--1-"NH G N N
N-(4-[4-Azetidin-|-yl-6-(5-nmethyl-2H pyrazol - 3-yl ani no) -

pyri m di n- ¥Q18UPHaHy| | - pheny11-2, 6-Di f |l uor o - benzani dePCIUSABANE096
10ml round bottom fl ask was charged with 2, 6-
difIuoro-N—{4-[4-chIoro-6-(5-nethyl-2k+pyrazo|-3-y|anino)-

pyri m di n-2-yl sul fanyl] - pheny1}-benzam de (150ng, 0.31mmol),
azetidine (35ng, 0.62mmol), diisopropyl ethylam ne (80ng, 0.52mmol)
and n- buERkDI tiMepnihe THackbort MoNtVERt vae ﬁBStSIeraﬂdath80§biﬂd
4h, thenyg90k a Th urified
by preparatlv(gd‘iv—ﬂﬁi"l?ﬂ %QQE@H%E?%?Q+kQ 5 %ﬁ%ﬁ%? §7§qu9 q%ﬁ v%r 10
mn) to YPURCERE #FtFevebhpotmtids @h%StglfT@hkoac%ﬁl%M%cK@MSQ}t7 a-

54ng, 29% . (dd4 DMBQ 1 2. 1 2,25 6
g 7gg3 9§£414 stagked)QHS %ﬁ E?Hél@g)as £% (ﬁ’i :Ers dﬁlsg Sl 211
7. 46 %567 (3442 ), 7.79 (211, d), 9.35 (114, brs), 11.04 (114,

s) 11.80 (1H, brs) NB (ES+):494.5. [00183] Tabl e 4 bel ow depi cts
data for certain exenplary conpounds nade accordlng to the nethod
described in Scheme Il and in ExanﬂE&§E§£5_.Conpound nunber s
correspond to those conpounds depygted in Table 1.

2007/ 056221PCT/ US2006/ 043096 TabkéNﬁ Cowpqywj:i? M1 (obs) 11-1 NMR
Rt (mns)

Cl

2—chloro-NL{4~[4—chloro-6~(5~methy1-2H—pyrazol-3-ylamino)-
pyrimidin-2-ylsulfanyl] -phenyl}-benzamide:

[00185] A 250 mL round bottom f£lask was charged with 2-
chloro~N¥[4—(4,6~dichloro—pyrimidin—2—ylsulfanyl)—phenyl}—
benzamide {(12.5 g, 30.4 mmol), 5-methyl-2H-pyrazol-3-ylamine
(3.55 g, 36.5 mmol), sodium iodide (4.56 g, 30.4 mmol), N}Nﬁ
diisopropylethylamine (6.9 ml, 40.0 mmol) and N, N-
dimethylformamide (125 mL) under nitrogen. The reaction
mixture was 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 (1K, =), 11.93 (1H, s); MS
(ES+) : 471,
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(MeOH-d4): 2.10-2.35 (6H, m), 2.40-2.50 (21-1, n), 1-6 465 2.70-2.75
(1H, m, 3.05 (31-1, s), 3.70-3.80 (114, n), 8.82 4.10-4.15 (41-1,

m, 4.25-4V802001856221 ny | 5. 35 (11-1, s), 5.60 (1H, s)PCTRIST®ST438G

(4H, m (DMBO-d6): 2.05 (314, s), 2.25-2.36 (214, m), 3.70- 1-7

494.5 3.98 (4H, m masked), 5.31 (1H, s), 5.52 (114, brs), 8.86

Example 8
N'NH

Tl D
(AL LT

[}l Nd\' o

Nl{4~[4-Azetidin-l-yl-6~(S-methyl-zH—pyrazol—3-ylamino)~
pyrimidin-2-ylsulfanyl) -phenyl}-2-chloro-benzamide:

{00186] A 500 mL round bottom flask was charged with 2-
chloro—NL{é—{4—chloro—6~(S—methyl-gﬂlpyrazol—B—ylamino}~
pyrimidin-2-ylsulfanyl] -phenyl}-benzamide (16.0 g, 34.0 mmol),
azetidine (3.87 g, 68.0 mmol), N, N-diisopropylethylamine (13,0
mL, 74.7 mmbl) and n-butanol (250 mL) . The reaction mixture
was stirred at 90°C for 5 h. The reaction mixture was cooled
and concentrated in vacuo. Diethyl ether (200 mL) was added
and a light brown solid precipitated. The solution was
filtered and the solid recrystallized from ethanol to give the
pure product as a white solid (9.42 g, 52%) 1H NMR (DMSO) :
2.04 {(3H, s), 2.32 (2H, m}), 3.87 (4H, m}), 5.39 (1H, s), 5.66
(1H, br s), 7.48-7.59 (6H, m), 7.82 (2H, m), 9.87 (1H, s),
10.74 (1H, s}, 11.68 (1H, s8); 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~2H~pyrazolw3—ylamino)—pyrimidin—Z»ylsulfanyl]—phenyl}~
benzamide (169 g, 0.36 mol) in 2-propanol (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 mbL), 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



7.39 (211, m, 7.46-7.67 (314, m, 7.79 (2H d), 9.35 (11-1, brs),
11.04 (1H, s), 11.80 (1H, brs) (DVBO-d6): 2.05 (3H, s), 2.16-2.34
(4H, in), 3¥@A07/0%28 532 4.92 (8H, m), 5.48 (1H, s), 5. GQTUSE406/1IYIS
6.30 (114, d), 9.23 6.58 (114, m, 7.25 (1H m, 7.55 (2H d), 7.80
(21-1, d), 9.20 (IN, brs), 10.80 (114, s), 11.69 (IH, brs)

acetonitrile for 2 hours, cooled to 20-25°C, filtered and
dried in a vacuum oven overnight. The material was slurried
again in refluxing acetonitrile for 23 hours, cooled to 20-
25°C, and filtrered. The material was allowed to dry until it
was a constant weight. The desired product was isolated as an
off-white solid (154 g, 86%).

[o0189] Table 4 below depicts data for certain exemplary
compounds made according te the method described in Scheme II

and in Examples 6-8. Compound numbers correspond to those

compounds depicted in Table 1.

Table 5
Cor?\?gund é\;l;—sl) I1HNMR Rt (mins)
(DMSO-d6): 2.04 (3H, s), 2.32 (2H, m), 3.87
-5 492 (4H, m}, 5.39 (1H, s), 5.66 (1H, br s), 7.48-7.59 9.00

(6H, m), 7.82 (2H, m), 9.87 (iH, s), 10.74 (1H,
s), 11.68 (1M, 5)
(DMSO-d6): 1.49 (9H, s), 1.99 (3H, brs), 2.29
1226 454 | (ZH. qn), 3.87 (4H, v}, 5.33 (1H, brs), 5.50 (1K, | g40
vbrs), 7.44 (2H, d), 7.55 (2H, d), 9.19 (1H, brs),
9.62 (1H, 5), 11.66 (1H, brs)
(DMSO0-d6): 2.07 (3H, s), 2.25 (2H, qn), 2.34
(3H, s), 3.78 (4H, 1), 5.48 (I1H, s), 5.69 (1H,
1-27 508 | vbrs), 7.14 (2H, d), 7.35 (2H, d), 7.40 (2H, d), | 927
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, ), 3.91 (4H, m), 5.40 (1H, ), 5.58 (1H,
1-31 473 | brs), 7.35 (2H, m), 7.40 (2H, m), 7.55 (2H, d), | 9.20
7.89 (2H, ), 9.21 (I1H, brs), 10.55 (1H, brs),
11.68 (1H, )
(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
1-32 488.5 | (1H, m), 7.19 (1H, d), 7.42.7.61 (4H, m), 7.87 | 9-24
(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 i m), 749 (1H, m), 7.59 (2H, d), 7.64 (IH, m), | 922
7.83 (2H, d), 9.50 (1H, brs), 10.80 (1H, brs), 11.6
(1H, brs)
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(DMBO-d6): 2.01 (3H, s), 2.32 (21-1, nm), 3.77-3.94 1-9 476.5 (414,
m, 5.39 (11-1, s), 5.55 (11-1, brs), 7.30-7.41 (214, 8.99 m,
7.45-7.70 WQ2007/4§62217. 79-7.90 (2H, ), 9.25 (1H, br s PLTAB2008043046),
s), 11.68 (1H, brs) (DMBO-d6): 2.15 (3H, s), 2.30 (21-1, m,
3.20-3.50 1-10 490.5

(DMSO-d6): 2.09 (3H, s), 2.38 (2H, m), 3.95
(4H, m), 5.46 (1M, s), 5.60 (1H, brs), 7.49-7.63 | ¢ 4¢
(4H, m), 7.70 (2H, m), 7.88 (2H, d), 9.49 (1H,
brs), 10.75 (1H, brs), 11.6 (1H, brs)

1-34 543

(DMSO-d6): 2.19 (3H, s), 2.30 (2H, m), 3.68
(2H, s), 3.88 (4H, m), 5.30 (1H, s), 5.54 (1H, | go7
brs), 7.20-7.40 (SH, m), 7.50 (2H, d), 7.70 (2H,
d), 9.18 (11, brs), 10.41 (1H, brs), 11.6 (11, brs)

I-35 472.5

(DMSO-d6): 1.91 (3H, s), 2.30 (2H, m), 3.70
(2H, 5), 3.90 (44, m), 531 (IH, s), 5.56 (1H, | g .53
brs), 7.26-7.44 (4H, m), 7.51 (2H, d), 7.71 (2H.,
d), 9.36 (1H, brs), 10.45 (1H, brs), 11.6 (1H, brs)

1-36 507

(DMSO-d6): 1.98 (3 H, s), 2.33-2.26 (2 H, m),
1-40 aga | 355 (RH, Q%3894 H, 1,535 (A H,s8),557(1 | geg

H, brs), 7.54 (2 H, ), 7.68 (2 1, d), 9.37 (1 H, br
s), 10.54 (1 H, )

(DMS0-d6): 2.01 (3 H, s), 2.34-2.27 (2 H, m),
141 403 | 255G H,5),268(3H,5),390 4H,1),538(1 | g3

H, s), 5.58 (1 H, br s), 7.55 (2 H, d), 7.79 2 H,
d), 9.30 (1 H, brs), 10.34 (1 H, 5)

(DMSO-d6): 2.05 (3 H, s), 2.342.27 (2 H, m),

.42 526 | 391 (4H, 1,541 (1H,5),560 (1 H,brs), 7.58- | ¢ 55
7.50 (4 H, m), 7.83-7.79 (3 H, m), 9.37 (1 H, br :

5), 10.83 (1 H, s)

(DMSO-d6): 2.02 (3 H,s), 2.34-2.26 (2 H, m),
143 4og | 389 (4H, 1,534 (1H,58), 558 (1 H, bre), 7.23 | 943

(2 H, d), 7.55 (2 H, ), 7.80 (2 H, d), 7.94 (1 H,
d), 9.30 (1 H, s), 10.50 (1 H, 5)

(DMSO-d6): 2.02 (3 H, s), 2.34-2.27 (2 H, m),
3.92-3.88 (4 H, m), 5.37 (1 H, 5), 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, 5)
(DMSO-d6): 2.02 (3 H, s), 2.34-2.27 (2 H, m),

1.45 404 | 3:92-3.88 (4 H,m), 538 (1 H,5), 5.58 (1 H,brs), | g6

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, 5)

(DMSO0-d6): 2.05 (3 H, s), 2.34-2.27 (2 H, m),
146 506|391 (4H,1),546 (11,5),5.59 (1 H, brs), 7.62- | g7

7.51 (5 H, m), 7.79 (2 H, d), 9.38 (1 H, br s),
10.98 (1 H, 5)
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(71-1, m, 5.74 (114, s), 5.95 (114, brs), 6.95-7.62 (814, 9.09 m,
9.20 (1H, s), 11.84 (IH, brs) (DVBO-d6): 2.18 (314, s), 2.30 (2H,
m, 3.15-3VgR2007/036321508.5 (714, n), 5.75 (I H s), 5.95 @Cras2006/6p096

7.05 (214, in), 9.19 7.26 (214, m, 7.27-7.70 (314, m, 9.20 (114,
s), 11.86 (11-1, brs)

4- [4-Azetidin-1-yl-6-(5-methyl-2K-pyrazol-3-ylamino) -
pyrimidin-2-ylsulfanyl] -benzoic acid;

[G01L90] A 50ml round bottom flask equipped with a condenser
was charged with 4-[4-azetidin-l1-yl-6-(5-methyl-2H-pyrazol-3-
ylamino) -pyrimidin-2-ylsulfanyl] -benzoic acid methyl ester
(800mg, 2.0mmol}, 2M sodium hydroxide agqueous seclution (5ml),
tetrahydrofuran (20ml) and methanol (5mil). The reaction
mixture was heated to reflux for one hour. The reaction
mixture was allowed to cool to room temperature and
concentrated in vacuo. The solid residue was taken up in
methancl (30ml) and concentrated hydrochloric acid (iml). The
_solvent was then removed under reduced pressure £o give the
title compound (0.B4y, 100%) as a mono HCl salt. 1H NMR
(DMSO} 2.05-2.10 (3H, &), 2.20-2.30 (2H, m), 3.80-3.85 (2H,
L), 4.05-4.,10 {(2H, s), 7.40-7.45 (2K, 4}, 7.85-7.%90 (2H, 4).
MS (ES+): 383

Example 10

4~ [4-Azetidin-1-y]l-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 (200my, 0.48mmol), cyclopentyl amine
(85mg, 1mmol), 2-(lH-benzotriazol-i-vl1)-1,1,3,3, -
tetramethyluroniumtetrafluoroborate (321mg, lmmol),
diisopropylethylamine (0.34ml, 2mmol) in dimethylformamide
(5ml), under nitrogen. The reaction mixture was stirred at
room temperature for 18 hours and then wasg diluted with ethyl

acetate (40ml), washed with a saturated sodium hydrogen



(DVBO-d6) : 2. 04(3H,$), 3.24(314,%),3.66-3.73 1-12 522

(2H,mM,4.05-4.11(21-1,m,4.27-4.33(1H, m,5.4 8.88 (1H,brs), 5.6

(1 H, vbrs), WO 287356821 6H m, 7.80-7.87 (21-1, m, 9.28PCTHSHN06Y43096

10. 75 (11-1,9%), 11.70 (IH, brs) (DMSO-d6): 2.04 (31-1,%), 3,6-3.65

(21-{,m, 4.05-4.13 1-13 508 (2H, M, 4.52-4.58 (21-1,m, 5.40

(1H brs), 5.71 (1H,d), 8.14
carbonate agueous solution {(40ml) and brine {40ml) . The
organic was dried over magnesium sulfate, filtered and
concentrated in vacuo. The residue was triturated in
dichloromethane to afford the title compound. 1H NMR (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), 3.90~4.00 (4H, s), 4.30-4.35 (1, m}), 5.35-
5.40 (1H, s}, 7.70-7.75 (24, d), 8.00-8.0% {(2H, d), 8.45-8_.50
(tH, d), 9.3 (1H, 8). MS (ES+): 450.
[(00192] Table 6 below depicts data for certain exemplary
compounds made according to the method described in Scheme VI
and in Examples 9-10. Compound numbers correspond to those

compounds depicted in Table 1.

Table &

Compound | M-1 1TH NMR :
No (obs) Rt (mins)
(DMSO-d6); 0.50-0.55 (2H, m), 0.62-0.67 (24,
m), 1.90-2.00 (3H, s), 2.20-2.30 (2H, m), 2.80-
I-18 422 2.85 (1H, m), 3.85-3.90 (4H, 1), 5.30-5.35 (1H, s), | 825
5.60-5.70 (1H, br ), 7.63-7.68 (2H, d), 7.85-7.90
(2H, d), 8.50 (1H, s), 9.3 ( 1H, 5)
(DMSO-d6): 1.85-1.95 (34, s), 2.20-2.30 (2H,
m), 3.83-3.90 (4H, 1), 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 (18, | 912
m), 7.28-7.33 (4H, d), 7.63-7.68 (24, 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 (3H, s),
2.20-2.30 (2H, m), 3.25-3.30 (2H, m), 3.85-3.90

1-20 410 (44, 1), 5.30-5.35 (1H, s), 5.60-5.70 (1H, brs), | 8.13
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 (34, s),

122 436 2.20-2.30 (2H, m), 3.35-3.40 (2H, 1), 3.45-3.50 | g =g

(2H, 1), 3.80-3.85 (44, s), 5.50-5.55 (1H, s), 7.50-
7.55 (2H, d), 7.60-7.65 (2H, d), 9.15-9.20 (1H, 5)
(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 (14, | 9.07
s), 7.70-7.75 (2H, d), 8.00-8.05 (2H, d), 8.45-8.50
(14, d), 9.3 (1H, 5)

(DMSO-d6): 1.90-2,00 (3H, s), 2.20-2.30 (2H,
m), 3.83-3.90 (4H, f), 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 (1H, | 949
d), 7.60-7.65 (2H, d), 7.90-7.95 (2H, d), 9.10-
9.20 (2H, m)
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7.48-7.66 (6H, ), 7.83(1H d),9.23(1H $),10.75  (11-1,%), 11.69

(1H, brs)

1-14 410 (MeOH d4):1.20-1.30(314,t),2.10-2.15(314, s),

2.30-2.40 (WQ20074§62213. 90- 4. 00 (41-1, t), 5,30-5.40 (214pCBIBH006/043)3s
7.50-7.55 (214, d), 7.65-7.7 (214, d) (DMBO-d6): 1.08 (31-i, m,
1.93 (3H, br s), 2.35 (214, 1-15 426

Examplé 11

I Nenk
1k8

2—(4—aminophenylthio)-6-(azetidin—l~yl)~N4(3—methyl-1H~
pyrazol-5-yl)pyrimidin-4-amine. )

[00153] Compound I-26 (2.53g, 5.6 mmol) was dissolved in 1:1
TFA-DCM (20 mL) and the resulting solution allowed to stand
cvernight at room temperature. The solution was concentrated
in vacuo. The residue was taken up in BtOAc and washed with
saturated aqueous sodium bicarbonate solution (x2) then brine
and dried over sodium sulfate. The resulting tan solid (l.8g,

91%) [MS (ES+) 354] was used without further purification or

characterization in the next step.

Example 12

s

[jd N S

'N-(é—(4-(3—methyl—1H~pyrazol—5-ylamino)-6—(azetidin~l-

yl)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 (2mL). 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 chromatographny (silica, 5-

100% EtOAc-petrol gradient elution) to give the title compound
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in), 3.59 (2H, n), 4.08 (214, n), 4.52 (114. n), 5.35 7.05 (1H, br

s), 5.69

(11-1, m, 7.46 (2H, m, 7.69 (214, in), 9.21 (114, br

s), 10.08 (AP200P56234 67 (1H br s) (DVBO-d6): 2. 05 (PETIUS2006)4309
3?89-3.83 E114, M), 4.07- 1-16 517 4.04 (2 1-1, m), 4.18 (2 H, t),
5.39 (L H br s), 5.56 (I 8.75 H, br s), 7.61-7.47 (6 H, n), 7.48

(2 H d),

9.39 (1 H,

(91mg, 34%) as a white solid. *H NMR: (400 MHz, DMSO) 1.99
{3H, brs), 2.33 {24, gn), 2.40 (3H, s), 3.88 (4H, t), 5.38
(1H, brs), 5.59 (1H, vbrs), 7.36 (2H, d), 7.53 (2H, 4), 7.87
(2H, &), 7.91 {(2H, 4), 9.20 (1H, brs), 10.36 {1H, s}, 11.66
(LH, brs); M8 (ES+) 472.
[00195] Table 7 below depicts data for certain exemplary
compounds made according to the method described in Scheme VII
and in Examples 11-12. Compbund numbers correspond to those
compounds depicted in Table 1.

Table 7

Compound M+1 1H NMR .
No (obs) : Rt (mins)

(DMS0-d6): 1.99 (3H, brs), 2.33 (2H, qn), 2.40
(3H, s), 3.88 (4H, 1), 5.38 (1H, brs), 5.59 (1H,
I-28 472 | 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 (1H, s), 11.66
(1H, brs)

(DMSO-d6): 1.99 (3H, brs), 2.31 (2H, qn), 2.42
(3H, s), 3.88 (4H, ), 5.39 (1H, brs), 5.67 (IH,
129 472 | vbrs), 7.43-7.46 (2H, m), 7.54 (2H, d), 7.73-7.76 | 942
(2H, m), 7.91 (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 | 943
(1H, brs), 5.53 (1H, vbrs), 7.46 (2H, d), 7.71 (2H,
d), 9.21 (1H, brs), 10.03 (1H, ), 11.64 (1H, brs)

N—(4-(4,6—diiodopyrimidin—z-ylthio)phenyl)propionamide

[op1L96] Sodium iodide (13.5g, 920mmol) was added to a
solution of N-(4—(4,6—dichloropyrimidin—z—ylthio)phenyl)
propionamide (5g, 15mmol) in 60% HT (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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br s), 10.76(1 H, s) (DMBO-d6): 0.82 (41-1, m), 1.82 (114, in),
1.98 (3H, s), 1-17 422 2.30 (2H, m, 3.83 (41-1, m), 5.31 (114,
brs), 5.58WaiWi0288 Dbrs), 7.48 (214, d), 7.70 (21-1PCAUS2@6B096
(114, brs), 10.40  (1H, brs), 11.70 (11-1, brs) WD

2007/ 056221 PCT/ US2006/ 043096 Conpound No

carried out with ethyl acetate (3 x 100ml). The organic was
washed with saturated sodium bicarbonate solution and brine.
The solid was triturated in a minimum of dichloromethane to

afford the title compound as a white solid (6g, 78%). ES+ 512.

N-NH

HNJ]\,)\ H

LA

I""N""S8
N—(4—(4—(4,5wdimethylw1H~pyrazol-3—ylémino)6-iodopyrimidin~2—
ylthio)phenyl)propionamide
[00197] 5-methyl-1H-pyrazol-3-amine (580mg, 6 mmol) wasg
added to a stirred mixture of N-4-(4.6-diiodopyrimidin-2-
ylthio)phenyl)propionamide {(3g, 5.9 mmol)and diisopropyl-
ethylamine (1.4ml, 8.3mmol) in dimethylFformamide (40 ml). The
reaction mixture was stirred at 90°C for 6 hours. The reaction
mixture was diluted 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 Fflash chromatography (40g 8i0,;,
pentane/Ethylacetate) to afford the title compound (1.8g,
54%) .

N-NH

HNAﬁ?‘

H
% N
I, l::r “f\
Ch NS ©

N-{4-(4-(4,5~dimethyl-1lH-pyrazol-3-ylanino) -6~ (3 -azetidin-1-
yl) ~3-methylbut-l-ynyl) pyrimidin-2-ylthioc) phenyl) propionamide
[00198] Azetidine (57myg, 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~



M1-1 (obs) 11-1 NMR Rt (mins) 9.82 1-21 492 (DMSO d6): 1.90-2.00

(31-1,

s), 2.20-2.30 (21-1, n), 3.85-3.90 (4H, t), 5.30-5.35 (1H, s),

5.60-5.70 (MPROOHPS63Y 7. 37-7.42 (2H, d), 7.70-7.75 (21- BCTAP2006/043096

7.80-7.85 (21-1, d), 8.00-8.05 (214, d), 9.20-9.25 (114, s), 10.40-

10.45 ( 1H, s) 1-25 389 (DVsO-d6): 1.4-1.7 (3H, brs, CH3), 2.2-2.3

(21-1, g, CH3), 3.8-3.95 (4H, t, alk) 5 15 (H brs, ar), 5.6 (H

brs, ar) /7.5-7.65 (3H ni ar), 0 (311, m ar) 8.2 (H s, ar)
YAt

and 9. 35LQ4PPErinG§im-

13?@5@76%@@3-’%3611&@1&@ 3015 Ong 2. 043 mmol)

(311, $) ,ardd 4k dr2llodo GY - 31-_59%1@@@%@ 065 4 Tl 5 2, 40

(1H m,
(1H $),

S. %%@gki 7 46 61 (6H , 7 81-7. 86

? 14w%% iﬁ 89 %alah%)r%p?%lqnggzggqxe whlch was
stirred a further 18 hours. The solution was concentrated in
vacuo The residue was purified on silica gel, eluting with
ethyl acetate/petrol/ triethylamine (0-100-0 to 98-0-2). The
product was obtained as a white solid (130mg, 90%); *H NMR
CD,0D 8§ 1.20-1.25 (3H, ), 1.30-1.35 (6H, s}, 2:00-2.05 {3H,
s), 2.1 (2H, s), 2.35-2.40 (2H, gd), 3.60-3.75 (6H, br s),
5.35-5.45 (1H, s), 6.50-6.60 (1H, =), 7.50-7.55% (2H, 4), 7.75-
7.80 {(2H, d4); ES+ 476

Example 14
HN-N
o=

JTL N, CHa
A

F
2-(2-methylquinolin-6-ylthio)-6- (3-cyclopropyl-3-
flucroazetidin—1~yl)ﬂN-(3—methyl—lH-pyrazcl-S-yl)pyrimidin~4~

amine

HN-N

Hy S
.
Cl'N™ 'S
6-Chloro-N- (3-methyl-1H-pyrazol-5-yl) -2~ (methylthio)pyrimidin-
4-amine
[00199] To a stirred solution of 4,6-dichloro-2-
(methylthic)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 coocled to ambient and poured into

water (250 ml). The precipitate was filtered and the wet solid
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(DVMBO-d6): 1.1 (611,d), 2.04 (31 1,%), 3.6-3.68 (31-1,m,
4.09-4.14(2H, m, 4. 44-4.49(1H, m, 5.39(1H, $),

7.47-7. 62( 8YQ #WT6A- 7. 85(2H, n), 9. 27(1H, $), 10.74 ( 1H, $PET/US2086043096
(11-1,$) 9.56 1-39 506.5 (DMVBO-d6): 1. 22(3H20, 2. 04(311, $), 2. 73- 2. 79
(11-1,m, 3.44 (2H dd), 3.97-4.03 (2H,m, 5.40 (1H $), 5.55
(1H,vbrs), 7.44-7.62 (7H, n'), 7 81-7.85 (21-1,m, 9.22 (1H brs), 10.74
(11-1,9%), _11.67 (1H, bhrs)

2- Chl orosl"'sll-“f’ﬁl?ﬁ éndFléﬁItBV& Wlhiei‘ﬁ dRO2mk) sulFhgnyelighwag lpgain
benzani dei1E80&84kAA256 -ghukeued bat heenihask <W@§m§baf 9&9 M&Eeéeé

di chl oro- 2- getpanesulfon g_ rimdine (7.00 g, 26

chl or o- NPTAHE cg%?oab’ﬁe?% % bQHZEH?délPBe% Qhewfgrﬁﬁer) dﬁhﬁd under
acet oni t rabeufi100hiik) afifdedsnihe0ge81e eRpbAgasaki thégfd{vﬁgévéglld
the reaction mxture was cooled to OC and triethylamne (3.7 . 6

mol ) wad2Ady8d 8F Ep¥itsed) FheH st { Hh-MEEOKtd 13 Sap aQBFOCEf;orCH:bO) ran31

and then(alil owedciro vva{gn@;@oryrg@mi}qerrp@fat [ d for
After this time, water (50 nl) was added %%g a:n(g\hﬁ eHsI?’l % weh 112,30

preci pi t &L8d ﬁndl‘”f[he ’P‘Igagﬁl on2RPxPBr eE8t -r REG-RBr an additional 4 h.
After W?2007/056221PCT/ US2006/ 043096 fdn s tine, the reaction

m xture was filtered and the solid w@*@&w’th acetonitrile (2 x 10
m) to give the title conpound as a e solid (8.03 g, 74% . 1H NWR
(DVMBO) 7.4- 7.6 (5H, m), 7.7 (1H, s) ! 7. 80-7.85 (2H, d), 10.9 (1H,
s). M5 (ES+):412 Exanple 7 NH N PN SO Me
6-chlor0mN—(3-methyl—lﬂlpyrazol-S-yl)—2—(methylsulfonyl)
pPyrimidin-4-amine
[00200] To a stirred suspension of 6-chloro-N- (3-methyl-1H-
pyrazol-5-yl) -2- (methylsulfinyl)pyrimidin-4-amine (8.g, 31.2
mmol) in methanol (200 ml) at 0°C was added a suspension of
Oxone (44 g, 71.7 mmol) in water (100 ml) portionwise over 10
minutes. The mixture was stirred for 30 minutes at 0°C then
warmed to ambient and stirred for an additional 2 hours. The
reaction mixture was filtered and the resulting solid slurried
in aqueous sodium bicarbonate. The wmixture was filtered and
the scolid 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 (d6-
DMSO) 6 2.24 (3H, s), 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); M8 ES + 288.07, ES - 286.25.

HN-N

;\2"

2~(2-methquuinolin-6—ylthio)—6-chlor6—N—(3~methyl—lH—pyrazol—

S5-yl)pyrimidin-4-amine
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Cl "NL,. 2-Chloro-N-{4-[4-chloro-6-(5-nethyl-2H pyrazol-3-yl am no) -
pyri m din-2-yl sul fanyl ] -phenyl }-benzam de: [00185] A 250 nL round
bott om f | a¥¥O WAZOErEr ged with 2- PCT/US2006/043096
chl oro- M 0- (4, 6-di chl oro-pyrim di n-2-yl sul fanyl) - phenyl | benzam de
(12.5 g, 30.4 mmol), 5-nethyl-2H pyrazol-2-ylamne (3.55 g, 36.5
mol ), sodiumiodide (4.56 g, 30.4 nmol), D; Ndiisopropyl ethyl ani ne
(6.9 nm., 40.0 mml) and N; I V--- dinethylformam de (125 nlL) under

nitrogen. The reaction m xture was stj at 90C for 5 h, then
allowed to cool to roomtenper B (600 nL) was added and the
resul ting suspension stirred oomterrperature for 2 h and the
solid collected byfiltratio * dried. The resulting white solid
was triturat acetate (50 ni) filtered and washed
with et hzl;I M ate {fi"’*’ ny%t%l%’b?@ﬁé’%h%%%ﬁﬂﬁy&d@%@al%me
solid (lmﬂ'ﬁﬁl@ 82 'E@ d M D) rry of 4- am:_nophenyl disulfide (5.0

7 8o oM T 2811 4 é‘eo%m% i o) o s ) 471

W2007/ m@m&‘ﬂ%@ﬁ 0.06 mol) dropwisge over 90 minutes. The

N- (4- 4-1%28«%; - 6z t ! am no).-

pygi m( din- 2y %%%ﬁ‘éﬁ?r’%&% ¢ ‘?cg?l{oa%garﬁaarﬁgdgt@ r}r%is?e]%’% fhen
round b(ﬁCtQirﬁd It&l@wt@:saremar@utt wiquedis ammonia was added to adjust
ohl or o- el -0 S N PSRl AN coovo

pyrim di n-2-yl sul fanyl henyl enzam
azeti di FEERST g'fheé83@“}?ﬁﬁﬁc) XN § sm&)p@dséielrwwaimmeva(tﬁ,o tten

747 Mk gty bikals (250diarBe GRARL)ON ATLXLULE Wan SUITred

at 90C for 5 h. The reaction mxture was cool éd and concéntrated in
vacuo. BCERIRACEYRE - (B0 HHYdshvaSaduied Hirf @1 igitidy ael scluting

preci pi tv\ﬂltﬂﬂ soThes soj as l&hﬁ@%éédé@&%m t hﬁaé%f&h&&crﬁﬁé al, ized

from eth to g‘b%/e)t e pure product as a white solid (9.42 g, 52%
1H NWVR (' T V(B 55 .32 (BhH m), 3.87 (4H, m), 5.39 (1H,
s), 5.66(1H br s), 748759(6H 82 (2H, m, 9.87 (IH s),
10.74 (IH s), 11.68 (1H s); M ( do. [ 00187] Anot her net hod

used to -prepare exanple 8 is described below [00188] To a suspension

of 2- chl?oMETREAYAIH W # iRt

met hy! - 2idomorazol &yatagamc) Y I M i i 12 Y S Ul S P Yol - PN
benzam de 169 :rn 2- propanol (1. 3 Xr?idzetl ?ynéa“? lcfo =

1.76 mol}" zag‘%j]e)d/ ﬂ‘&ﬁ'tcet%n Wi el res @&@%Mﬁ%}w@w h@%&-@emgﬁ)o
80- 82C. ﬁ%i'ltl.ﬁtl’we%i‘l mw@,sdmm&%ﬂfm@ag&ﬂé }@&o&ﬁrf@ ) (e

added. The res he reacti on was rmnl tor ed b

reacti o 'm xt oHte Mt e diferst érﬂé’-"%‘ﬁﬁﬁyr@%’l
azeot r opEd wiicch wﬂe.trhaemiylt rucm:etuarmt(ea:x T dHganisd igH=sh fals 2
hours i 0 1 at_ 40C,  and cooled to 10C. The resultin

of f - whi {g e é{éﬁ%‘:{waa(sn? |LPT)1% st oM X ﬂ%ﬁ%t%&%‘i‘iﬁq af 1%5‘3@% rﬁ%@gtart}%
refl uxi e \WOTROIQT D SHXRHRCT/43S200681) 43096 vactiicahiviil eofinte 3 dwoluds,
COOl ed t 9@5 ;5Cflﬁlt|exéa gn@“@o@x :ce?ﬂ(é'.fa.@‘.E%. V%lléu%%%ieﬁn ve nl t70 mg?

material was sfurried a again inre uxi ng "acétonitril & 76 3 hour

cool ed tE20sbCliggrt ¥V | it Thiuwshesr ipirviisat dowe dig @ﬁr-yllmtqaf
it was a&gcanst-antyyei ght. The desired product was isolated as an
off-white solid (154 g, 86% . [00189] Tabl e 4 bel ow depicts data for
certain exenplary

)\)_

HN

N,.CH
fNKIJ i
|
NS
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conpounds nade according to the nethod described in Schene Il and in

Exanpl es 6-8. Conpound numbers correspond to those conpounds depi cted

in Tabl e 1.WHAWI@36321 Corpound No M+l (obs) 1H NVR Rt ( miPRFIUSI006/04p0%

(DVBO-d6): 2.04 (3H, s), 2.32 (2H, m, 3.87 (4H, m, 5.39 (1H s),

5.66 (1H, br s), 7.48-7.59 (6H m, 7.82 (2H, m, 9.87 (1H, s), 10.74

(IN, s), 11 68 (1H s) 9.00 1-26 454 (DMSO-d6): 1.49 (9H, s), 1.99

(3H, hls£ £ é 3. 87 0, 5.33 (1H, brs), 5.50 (1H,

vbrs), (’Qﬁt H?q“’/n 5ipng-y tB}°’9619hHFP ~Hi 63 -MOtBYL ¢ LF- ps;razob

11. 66 (1H-ybi§yrgmﬂ@1ﬁw@7aﬁﬂﬂe(DNBC)dG) 2. 07 §3Fg gg 5155 (ﬁl y

9n 2.3 2l 3.7 4H 5.48 (IN_ s vbrs

7. )14 (2HZE°§1?9’3]} %?2?%1 §a§“‘39 ﬁéS?ET§1°H)°f7669h{L<2{q- )3 -metby1ila-

brs), 10pyt8a(z¢1a~53y1)n '{ﬁe(:ﬂljkl&ulbbﬁﬂrl%?Elﬁiéin423ar(lﬂy§01§|6 5 g 07

(3t ) 7%p30nhath L) so2cBul3hod: (sh np L La0L 5 5 40 (1 5.

5.58 (1H, %rs‘}‘ 35 5EF 99 #5539ded) 24) | 7.89 (211,

d, 9. 21meunzlqbns¢11me 55thidil bls?a dl. 6808¢ lthoB) . The mixture was
heated to 70°C for 4 hours, then cooled to ambient and diluted
with ethyl acetate/saturated aqueous potassium carbonate. The
mixture was filtered to remove unreacted starting material and
the organic layer removed foxm the Filtrate. The aqueocus layer
was extracted with ethyl acetate and the combined organic
extracts washed with brine, dried (MgS0,), filtered and
concentrated. The crude was purified on gilica gel, eluting
with 90 to 100% ethyl acetate/petrol. The title compound was
further purified by trituration with dichloromethame. This
gave the product as a white solid (514 mg, 19%); MS ES +
383.25, ES - 38Bl.36.

Hk?_

N° S

=

A
F

2-(2-methylquinolin-6-ylthio)-6- (3-cyclopropyl-3-
fluoroazetidin-l-yl)ﬁN-(3-methyl-lH-pyrazol-suyl)pyrimidin-4-
amine
[00204] 2-(2-methylquinolin-6-ylthio) -6-chloro-N-~ (3-methyl-
lHd-pyrazol-5-yl)pyrimidin-4-amine (50 mg, 0.13 mmol) was
slurried in n-butancl (1 ml). Diisopropylamine was added (151
mg, 1.17 mmol) followed by 4-{1-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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9.20 1-32 488.5 (DVBO-d6): 2.07 (3H, s), 2.31 (21-1, m), 3.82- 3.94
(711, m, 5.40 (1H, s), 5.56 (1H, hrs), 7.08 (1H, n), 7.19 (1H d),
7.42-7.61 (WOROORPse227m 87 (21-1, d), 9.21 (1H, brs), 10. 3RCEABRIOEMSIS
11.68 (1H, Ins) 9.24 1-33 . 495 (DMBO-d6): 2.05 (3H, s), 2.35 (211,
m, 3.98 (41-1, n), 5.40 (1H s), 5.54 (1H, brs), 7.38 (111, n), 7.49
(11-1, m, 7.59 (2H d) 7.64 (1H m, 7.83 (2H d), 9.50 (111, brs),
10.80 (11-1, Ins), (1H, brs) 9.22 V\D

2007/ 05622 $PCT/ 632606#643(9% $-84 53%, (Dwgud.@)H69g (@)ﬁ (8M, 8).802-38.94
2H, ), 5mb 4H 46 | s

E414, m (31?{9 mf 4t I.‘Ilbn) (B b&;és 5. Sr)s (3190 ? - 26e mioégs @3 (1H,
brs), 11a8 (’1H Bré)1 9. Eé ER cbléie) d>2 @93@3H1Hs)d>2 303(32H-|1H|,n)3)
3.68 1-35.422.(8H(2H) ;sMs 8s88464H, sg) 28030 (1H, s), 5.54 (1H,

Ixample 15
>L _I:IJ\IH .HCl
HMe
l-benzhydryl-3-methylazetidin-3-y1l methanesulfonate

f[oo205] To a slurry of l-kenzhydryl-3-methylazetidin-3-ol
hydrochloride (10.00 g, 34.54 mmol) in dichloromethane (80 ml)
was added triethylamine (8.00 g, 79.20 mmol) and the mixture
cooled to 0°C. Methanesulfonyl chloride (5.20 g, 45,41 mmol}
was added dropwise and the reaction mixture was then allowed
to warm to room temperature and stirred for 4 hrs. The
reaction was diluted with water and dichloromethane and the
organic layer was washed further with water, brine then dried
(Mgs0,) and concentrated to give a pale pink solid. The s=olid
was purified on silica gel eluting with 20 % ethyl
acetate/petrol to provide the title compound as a white solid
{r1.62 g, 64 %). 1H NMR {CDC1;}) 1.92 (3H, s), 3.05 (3H, =),
3.33 (£H, s), 4.42 {(1H, s), 7.18 — 7.20 {(Z¥, m}), 7.23 — 7.30
(4H, m), 7.39 - 7.52 (4H, m).

N-tert-butyl-l-benzhydryl-3-methylazetidin-3-amine
hydrochloride

[CD206] To a solution of 1-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 mmel). 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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8.97 brs), 7.20-7.40 (51-1, m, 7.50 (21-1, d), 7.70 (21-4, d),
9.18 (1H, brs), 10.41 (1H, brs), 11.6 (1H, brs) (DVBO-d6) : 1. 91
(3H, s), 2V80202Pf623), 3.70 1-36 507 (21-1, s), 3.90 (2BCT/US200§/043096
5.31(IH s), 5.56 (1H, 9.53 Ins), 7.26-7.44 (41-1, m, 7.51 (2H,
d, 7.71 (2H

(20 ml, 2M in ether) was added, then stirred for 10 mins and
filtered to provide the title compound as a tan solid {1.69 g,
74 %). 1H NMR (DMSO) 1.40 (9H, s), 1.99 (3H, s), 3.85 (2H,
brs), 4.11 (2H, brs), 4.71 (1H, brs), 7.35 - 7.50 (6H, m),
7.70 - 7.81 (4H, m), 10.23 (1H, s).

N-tert-butyl-3-methylazetidin-3-amine hydrochloride

[00207] To a slurry of N-tert-butyl-l-benzhydryl-3-
methylazetidin-3-amine hydrochloride (1.69 g, 4.91 mmol) in
ethanol (30 ml) was added 10 % Palladium hydroxide on carbon
(160 mg) and the mixture degassed three times with nitrogen
and three times with hydrogen. The mixture was then stirred
under a hydrogen atmosphere 40°C (warm water bath}) for 3 h and
then at room temperature for a further 12 h. The reaction was
degassed with nitrogen and filtered through celite and
concentrated. The compound was used crude in subsequent
chemistry. "H NMR (MeOH) 1.50 (9H, s), 1.99 (3H, s), 4.19 (2H,
dy, 4.91 (2H, 4).

BExample 16
/L NH.HCI
0

Me
l-benzhydryl-3-isopropoxy-3-methylazetidine hydrochloride

[o0208] A slurry of l-benzhydryl-3-methylazetidin-3-yl
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 wmmol) 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 (MgS0,) 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)} wasg added and stirred at room



d, 9.36 (I H brs), 10.45 (I H, brs), 11.6 (1H, brs) ( DMSO- d6) :
1.98 (3 H’g%;’ 2.33-2.26 (2 H m, 1-40 464 3.55 (2 1-1, q), 3.89 (4
I, t), 5. 3097956321 ), 5.57 0 8.69 [1, br s), 7.54 PETNSL006/¢H3096
7.68 (2 1-1, d), 9.37 (111, br s), 10.54 (1 H, s) (DI VI SO d6) :
2.01 (3 H s), 2.34-2.27 (2 H, in), 1-41

temperature for 10 mins. The resulting precipitate was
filtered and washed with ether to provide the title compound
as a white solid (1.23 g, 43 %). 1H NMR (CDC1s). 1.12 (6H, d),
1.62 {3H, s}, 2.95 (2H, 4), 3.15 (2H, d), 3.75 (1H, w), 4.41
(LH, s), 7.15 ~ 7.30 (6H, m), 7.41 ~ 7.50 (4H, m). ES+ 296.

3-isopropoxy-3-methylazetidine hydrechloxride

[00209] To a slurry of 1l-benzhydryl-3-isopropoxy-3-
methylazetidine hydrochloride (1.23 g, 3.71 mmol) in ethanol
{30 ml) was added 10 % Palladium hydroxide on carbon (200 mg)
and the mixture degassed three times with nitrogen and three
times with hydrogen. The mixture wasg then stirred under a
hydrogen atmosphere at room temperature for a 12 h. The
reaction was degassed with nitrogen and filtered through
celite and concentrated. The compound was used crude in

subsequent chemistry.

Example 17

N—(4~((4—(3~methyl—1H~pyrazol~5—ylamino)-6—(3~cyano—3—
methylazetidin-1-yl)pyrimidin-2-yl)sulfanyl)phenyl)

propicnamide

HN-N
I/

HN ﬂ
N s
f—,k o

I e

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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493 2.55 (3 H, s), 2.68 (3 H, s), 3.90 (4 T-1, t), 5.38 (1 8.73 H,
s), 5.58 (1L H, br s), 7.55 (2 H, d), 7.79 (2 H, d), 9.30(1 1-1, br
s), 10.34 WO 074%211 (DMBO-d6): 2.05 (3 H, s), 2.34-2. RETUS20BH/04309

1-42 526 3.91 (4 H, t), 5.41 (1 1-1, s), 5.60 (1 H, br s), 7.58- 9.55
7.50 (4 H m, 7.83-7.79 (3 H, in), 9.37 (1 1-1, br

with ethyl acetate. The organic layer was washed with brine,
dried (Na2804) and concentrated. The residue was purified on
silica gel eluting with 20% ethyl acetate/petrol provide the
title compound as a pale yellow oil (0.46 g, 77 %). 1H NMR
(CDCLl;) 1.48 (9H, s), 1.71 (31, =), 3.82 (2H, d), 4.31 (2H,
a) .

3-methylazetidine-3-carbonitrile trifluoro acetic acid
[00211] Te a scolution of tert-butyl 3-cyano-3-
methylazetidine-l-carboxylate (30.0 mg, 0.15 mmol) in
dichloromethane (5 ml) was added trifluoroacetic acid (2 ml)
and the solution stirred at room temperature for 1 hr. The
reaction was concentrated and dried under vacuum to give a

viscous oil which was used crude in subsequent chemistry.

‘N
HN',
=/
HN H
N
N LG
ink 8]

N—(4—((4—(3~methyl-1H-pyrazol~5—ylamino)~6-(3-cyano~3-
methylazetidin-l-yl)pyrimidin—Z—yl)sulfanyl)phenyl)
propilonamide

fooz12] To a suspension of N-(4-(4-(3-methyl-lH-pyrazol-5-
ylamino)—6—chloropyrimidin—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, 4),
4.18 (2H, 4), 5.37 (1H, s), 5.60 (1H, brs), 7.50 (2H, 4), 7.71
(2H, 4d), 9.50 (1H, brs), 10.11 (1H, brs); M8 ES + 449.4, ES -
447.6.
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s), 10.83 (1 H, s) (DMBO-d6): 2.02 (3 H $), 2.34-2.26 (2 H m,
1-43 498 3.89 (4 1-1, t), 5.34 (1 H, s), 558 (1 FI, br s), 7.23 9.43
(2 1-1, d) WOR08BO2IH d), 7.80 (2 -1, d), 7.94 (1 H PCTEH009043096 1
H s), 10.50 (1 I, s) (DMBO-d6): 2.02 (3 H, s), 2.34-2.27 (2 II,

Example 18

N~-Benzhydrylazetidin-3-one

fooz213] To a stirred slurry of 1- (diphenylmethyl)-3-
hydroxyazetidine (30g, 0.126 wmol) in trxiethylamine (63g, 0.628
mol) was added a solution of sulfur trioxide pyridine complex
(60g, 0.376 mol) in anhydrous DMSO (300 ml) dropwise over 30
minutes. The resulting mixture was warmed to 50°C for 30
minutes. The reaction mixture was then cooled to ambient and
poured into a mixtufe of water (1L} and ethyl acetate (800
ml). The organic layer was separated and the agqueous layer
extracted with ethyl acetate (3 x 200 ml). The combined
organic¢ solutions were then washed with water (3 x 200ml)},
then saturated brine (200 ml), dried (magnesium sulfate),
filtered and concentrated. The residue was purified on silica
gel, eluting with 5-10% ethyl acetate/petrol. The product was
obtained as a white solid (26.2g, 86%); H NMR CDCli & 4.07
(4H, s}, 4.62 (1H, &), 7.20-7.39 (6H, m), 7.53 (4H, d).

4

——-0H

=
9

1-Benzhydryl-3-cyclopropylazetidin-3-0l hydrochloride

fo0214] A golution of cyclopropylmagnesium bromide in THP
(0.5M, 600ml, 0.5 mol) was cooled to -789C under a nitrogen

atmosphere. Precipitation appeared to ocour at this
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i 1-44 494 3. 92 3 88 (4 H m, 5.37(1 H s), 556(1LH brs), 7.26 (1
H m, 7.47 631 7.56 (2 H d), 7.74 9.22 (1 H, in), 7.82 (2
H d), 9.3W ?r.OOF‘[O:’ 1 10 68 (1 H s) ( DMBO- d6) PCR/US06/B13p96
s), 2.34-2.27 (2 H, n) 1-45 494 3.92-3.88 (4 H, m), 5.38(1 H, s),
5.58 (1 H, br s), 9.26

temperature. A solution of N-benzhydrylazetidin-3-one (24.2g,
0.102 mol) in anhydrous THF (130 ml) was added dropwise over
30 minutes. The mixture was stirred for an additional 90
minutes at -78°C after which time saturated sodium bicarbonate
solution (400 ml} and water (100 ml) were added slowly. The
mixture was then diluted with ethyl acetate (1L) and allowed
to warm to ambient. The organic phase was then separated (the
agqueous laver was an emulsion of magnesium salts but was
easily separable from the organic layer) and the aqueous phase
extracted with ethyl acetate (3x%300 ml). The combined organic
solutions were then washed with brine saturated (300 ml),
dried {magnesium sulfate), filtered and concentrated to give a
pale vellow oil. The crude was purified on silica gel, eluting
with 20-30% ethyl acetate/petrol. The resulting alcohol
(28.3g) was dissolved in ether {350 ml) and the solution
cooled to 0°C. A solution of HCL in ether (2M, 130 ml) was
then added dropwise over 15 minutes. The HCl salt precipitated
from solution. The resulting slurry was stirred at 0°C for an
additional 10 minutes then filtered. The filter cake was
washed with ether (2x100 ml) and the solid dried under vacuun.

This furnished the product as a white golid (28.2g, 88%); H
NMR d,-DMSO 8 0.31-0.50 (4H, m), 1.35 {0.3H, m), 0.51 (0.7H,
m), 3.41-4.10 (5H, wm), 5.88 (0.3H, d), 6.05 (0.7H, d), 6.35
{(1H, brs), 7.30-7.50 (6H, w), 7.61-7.82 (4H, m); ES+ 280.71.

HCI

1—Benzhydry1-3-c?clopropyl~3~f1uoroazgtidine hydrochloride
f0o215] Saturated NaHCO; (100 ml) was added to a suspension
of 1l-Benzhydryl-3-cyclopropylazetidin-3-o0l1 hydrochloride (7.78
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7.49-7.43 (2 H n), 7.58-7.53 (3 H, m, 7.82 (2 H, d), 9.36(1 H,
2.
1

br '), 10.75 (1 H ) (DMSO-d6): 2.05 (3 H, s), 2.34-2.27 (2 H,
m, 1-46 3Y@20870%2%4 ||, t), 5.46 (1 I-1, s), 5.59 (1 PCTISIS208§/04309
7.62- 9.52  7.51 (5 H in), 7.79 (2 H d), 9.38 (1 H br s),

10.98 (1 H, s)

g, 24.50 mmol) in ethyl acetate (100 ml). The mixture was
transferred to a separating funnel and shaken vigorously until
all of the solid had dissolved. The organic layer was
separated and the agueous layer extracted Ffurther with ethyl
acetate (50 ml). The combined organic extracts were dried
(Na280;) and concentrated to an oil. The oil was dissclved in
dichloromethane (100 wml) and eooled toc —78°(C. [bis(2-
methoxyethyl}amino] sulfur trifluoride (5.98 g, 27.05 mmol, 5.0
ml) was added dropwise and the solution stirred for 30 ming at
—78°C and then warmed to 0°C and stirred for a further 1 hr.
Reaction was guenched with Saturated NaHCO, (50 ml} and brine
(50 ml) and the agueous layer extracted with dichloromethane
(50 ml). The combined organic extracts were dried (Naz30,) and
concentrated to give a yellow oil. The crude was purified on
silica gel, eluting with 5% ethyl acetate/petrol. The
resulting alcchol was dissolved in ether (100 ml) and the
solution cooled to 0°C. A solution of HCl in ether (2M, 25 ml)
was then added dropwise over 5 minutes. The HCLl salt
precipitated from solution. The resulting slurry was stirred
at 0°C for an additicnal 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 &;-MeOH & 0.30-0.52 {(4H, wm), .22 (1H, brs), 4.01-

4.23 (4H, m), 5.50-5.60 (1H, brs), 7.13-7.46 (LOH, m); ES+
282.

NH
HCI

3-cyclopropyl-3-fluorcazetidine hydrochloride

[c0216] To wet 10% palladium on carbon (Degussa catalyst)
under nitrogen was added ethanol (100 ml). A solution of 1-
Benzhydryl-3-cyclopropyl-3-fluoroazetidine hydrochloride (6.74
g, 21.23 mmol) in ethanol (50 ml) was added to the catalyst
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Exanple 9 HNHN CNre'S OH WD 2007/056221PCT/ US2006/ 043096

4-[4- Azetidin-1-y1-5-(5-net hyl-2H pyrazol - 3-yl am no) -

pyri m di n- XQRYYPIAHY 17- benzoi c acid; [00190] A 50nl r ouRETRGLANGM3096
flask equi pped with a condenser was charged with

4- (4-azetidin-1-yl-5-(5-nmethyl-2H pyrazol - 3-

yl am no) - pyri m di n- 2-yl sul fanyl | - benzoi c acid nethyl ester (800ng,
2.0mol ), 2M Sodi um hydr oxi de aqueous sol ution (5nl), tetrahydrofuran
(30nt) ar?dldné‘tl?%ﬁmxtwm)hydmmmd Gt rﬁ@dptme amas-He ataf- tahai@fd ux
for one rogHiR UiRAC talh i r ol _to roq

t enper at B?f ant concent Fg{&ed t?gnéjv%cftlj\%s % (Lit%r esi due es %n%?eﬁp
in met haﬁ&r%ﬁg‘nﬁl&ﬁ& GO STRTEe St ct;@ma@r mlacmtr(e:mmoso e was
sol vent uaRiddemd emeyed g J I ve the title
conmpound _( 0. 8 100? as a mnﬁldlg@gzgrtoe’%sgaﬁl\/}s% T%SLH?

(3H, s), %e Qg . Fhgp-snapeneign wRs £i05-eret) (RH ) fllter
7. 40- 7 4&a&&Hwa@)maéh&a-ml%& @%ﬁefﬂ zdw§1£E§£h.th%8%AE§ éiéHJunder
" 2H pyrazo ylam

jr' 4- Azetidi n-| - (5nety
PYri m d| n- “'[SUITAZﬁyffr lus%do WBewramisden eEL Qﬂm@mlmdound 00
bOttomflgaslgg&as ehafgr da i is 4- 5[4)' ~0.56 {2 m), 64 (2H,
azetidin- 5-net hyl- 2E- pyrazol 3 yl ami no)’ pyr| m 'di h-2-
yl sul f an{! ]%bé"ﬁz i-&%adid - (200ny 2 -® 48| )(4Heyeﬂ)opént0>ll 4am3ne(4¢~185mg,,
| mol ), 2- (sbl—l-(tnanz@b:rsly azel. 6% Wik, 1 phed. 3,
tetranmet hyl uroni unt et raf | uor obor at e (321ng, | ol ),
di i sopropyl et hyl am ne (0. 34nl, 2mmol) in dinmethyl formam de (5m),
under nitrogen. The reaction mxtur@c@eﬁl’gred at roomtenperature:
for 18 hours and then was diluted wth et acetate (40nml), washed
Wi th a saturated sodi um hydrogen WO 200_-_7[ 8221PCT/ UB2006/ 043096
car bonat e aqueous sol ution (40ml) and'$Brine (40mL) .” The organi c was
dried over magnesium sul fate, fil t Ef¥¥4nad concentrated in vacuo. The
residue was triturated in dichloronethane to afford the title
conpound. 1H NWR (DIV50d6) 1.60-1.65 (4H¥8 m, 1.70-1.80 (2H, m,
1.95-2.10 (5H rrg 2.20-2.30 (211, m, 3.90-4.00 (411, s), 4.30-4.35
(111, n) FegEzRut 140(?lmetEPxY?a‘,r@D?lﬁ?,ngmandy—ys)e@rs 05 (211, d),
8. 45- 8. 5Ay@Atbkyadpti8idel 11barsbayRecES F): 450. [00192] Table 6

bel ow dE[BI St s_data_for certain exenplary
Indium powder 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 mims 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 guenched with ice.
The agueous phase was extracted with ethyl acetate (2 x 50
ml), dried (Na;S0,) 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, &), 4.18
(2H, q) -
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conpounds nade according to the nethod described in Schene VI and in
Exanpl es 9-10. Conmpound nunbers correspond to those conpounds
depi ct ed | WTaHWr@se221 Table 6 Conmpound No Mt1l (obs) 11PCTNSRIORD43096
(m ns) (DVMBO-d6): 0.50-0.55 (2H, m), 0.62-0.67 (2H, m, 1.90-2.00
(3H, s), 2.20-2.30 (21-1, m, 2.80- 1-18 422 2.85 (IR, n), 3.85-3.90
(4H, 0, 5.30-5.35 (1H, s), 8.25 5.60-5.70 (11-1, br s), 7.63-7.68
(2H, d), 7.85-7.90 (2H, d), 8.50 (1H,Oi), 9.3 ( 1H, s)

BocNO%OH

48

tert-butyl B-hydroxy—S—(1~hydroxy—2~methylpropan—2—
vl)azetidine-l-carboxylate

[00218] & solution of tert-butyl 3-(2- (ethoxycarbonyl)
propan-2-yl) -3-hydroxyazetidine-~l-carboxylate (0.50 g, 1.74
mmol) in DCM (5 ml) was cooled to -78°C. A solution of DIBAL-~H
in DCM (5.23 mmol, 5.23 ml, 1M) was added dropwise and the
solution allowed to warm to 0C and stirred for 4 hrs. Sat
NH,Cl (20 ml) and ethyl acetate (40 ml) was added. The organic
layer washed with brine (230 ml), dried (NayS0,), and
concentrated to give an olil. The oil was purified by f£lash
column chromatography eluting with 30 to 70%
ethylacetate/hexanes to give the title compound as a colorless
oil 0.20 g, 47%. 'H NMR (CDCl;, 400 Mhz) 1.01 (6H, s), 1.43
(9H, s), 3.58 (2H, s), 3.75 (2H, d), 4.03 (2H, 4).

F:NBOC
Q

50

3,3—Dimethyl-l—cxa-G-aza—spiro[3.3]heptane-6—carboxylic acid
tert-butyl ester

[00218] To a solution of tert-butyl 3-hydroxy-3- (I-hydroxy-
2-methylpropan-2-yl)azetidine-i-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
minsg. Water (10 ml) was added and extracted with ethyl
acetate. The organic layer was dried (Na,80,) and concentrated
to give an oil. The oil was purified by flash column
chromatography eluting with 30 to 70% ethylacetate/hexanes to
glve the title compound as a colorless oil 0.13 g, 70%. 'H NMR
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- -3.90(4H, t)
DVSO-d6) : 1.85-1.95 (311, s), 2.20-2.30 (2H, nm, 3.83-3.90(4H, ,
2.45 4. 5% 211, d), 5.30- 1-19 472 5.35 (11-1, s), 5.60-5.70 (1H, br
s), 7.20-7. 2“(’?/9-?6229 12 m), 7.28-7.33 (411, d), 7.63- PCERSIPEA4309)
7. 90- 7.95 (211, d), 9.10-9.20(211, m

{(CDCl3;, 400 Mhz) 1.25 {6H, s), 1.45 (9H, s), 3.8% (2H, 4),
4.12 (2H, d), 4.20 (2H, s).

HN ﬁ : H
IsSeng
\7é7[:r N" s

O
N—{4—[4—(3,3-Dimethyl—l—oxa-s—aza-spiro[3.3]hept~6~yl)-6—(5—
methyl—ZH%pyxazol~3-ylamino)—pyrimidin—z—ylsulfanyl]-phenyl}-
propionamide

[00220]  To a solution of 3,3-Dimethyl-l-oxa-6-aza-
spiro[3.3]heptane—6—carboxylic acid tert-butyl ester (60 mng,
0.27 mmol) in DCM (3 ml) at 0C 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 dissclved in n-BuOH (3
ml) and diisopropylethylamine {171 mg, 1.35 mmol, 0.24 ml) and
NL{é—{4—Chloro—6—(5~methyl—2H>pyrazol—3—ylamino}wpyrimidin—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,S0,) and concentrated to give an oil. The
oil was purified by flash column chromatography eluting with
2.5 % MeOH in ethyl acetate to give the title compound as a
pale orxange solid 25 mg, 20%. 'H NMR (d6-DMSO, 400MHz) 1.08
(3H, m), 1.20 (6H, s), 1.98 (3H, s), 2.34 (2H, gq), 3.78 (2H,
d), 4.14 - 4.15 (4H, m), 5.35 (1H, s}, 5.61 (14, brs), 7.47

(2K, 4), 7.70 {2H, d), 9.24 (1H, s}, 10.07 {1H, s), 11.43 {1H,
s). ES+ 480,
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- .20-2.30 (2H,
DVSO-d6): 1.08-1.13 (311, t), 1.90-2.00 (311, s), 2.20

fn) 3. 2523. 30 (211, in), 3.85-3.90 1-20 410 (4H 0, 5.30-5.35 (111,
s), 5. 60-5%2”}31’?5-@2,1 br s), 8.13 7.63-7.68 (21-1, d), PETAB20p6/09096
(211, d), 8.50 (1H, s), 9.3 ( 1H, s) (DVBO-d6) : 1. 80-1. 90 (411,
m, 2.05 (311, s), 1-22

Example 20

H
EtOQCEj?j
NBoc

tert-butyl 3~(2-(ethoxycarbonyl)ethynyl)—3~hydroxyazetidine—1—
carboxylate

[co221] n-butyl lithdium (1.17 mmol, 0.47 ml, 2.5 M) was
added dropwise to a solution of diisoprbpylamine (130 mg, 1.29
mmol, 0.18 wml) in THF (S'ml) at ~-78°C. The solution was warmed
to 0°C, stirred for 15 mins, and cooled back to -78°C. Ethyl
propiolate (126 mg, 1.29 mmol, 0.13 ml) was added dropwise and
the seolution stirred for 1 hr at -78°C. A gsolution of tert-
butyl 3-oxocazetidine-l-carboxylate (200 mg, 1.17 mmel) in THF
{2 ml) was added dropwise, stirring continued for 30 mins, and
the solution warmed to 0°C and stirred Ffor a2 further 15 mins.
The reaction was quenched with Sat NH4C1 (20 ml) and extracted
into ethyl acetate (26 ml), dried (Na,S0;), and concentrated to
give a brown oil. The oil was purified by flash column
chromatography eluting with 30% ethylacetate/hexanes to give
the title compound as a colorless oil 0.20 g, 64%. 'H NMR
(CDC1l3;, 400 MHz) 1.33 {3H, t), 1.48 (8H, s), 2.82 (187, s),
4.04 (2H, 4}, 4.22- 4.31 (4H, m).

HO

Etozc/\)CNBoc

tert-butyl 3~(2—(ethcxycarbonyl)ethyl)-3-hydroxyazetidine—l~
carboxylate

[00222] To palladium on carbon (10 %, 75 mg) under a
nitrogen atmosphere was added a solution of tert-butyl 3-(2-
(ethoxycarboﬁyl)ethynyl)~3-hydroxyazetidine~l—carboxy1ate
(0.20 g, 0.74 mmol) in ethanol (10 ml). The suspension was
subjected to hydrogen (Parx hydrogenation apparatus) at 45 Psi
for 3 hrs. The reaction was filtered and concentrated to give

an oil. The oil was purified by £lash column chromatography
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436 2.20-2.30 (21-1, m, 3.35-3.40 (211, t), 3.45-3.50 8.59 (211,

t), 3.80-3.85 (4H, s), 5.50-5.55 (IH, s), 7.50- 7.55 (211, d),
7. 60- 7. 65( 2@ 2008p3628 15-9. 20( 111, s) (DVBO-d6) : 1. 60 PCTAB2006/04B096
m, 1.70-1.80 (211, m, 1.95-2.10 (511, m), 2.20-2.30 (2H, m),

3.90- 1-23 450 4.00 (41-1, s), 4.30-4.35 (111, in), 5.35-5.40 (111,

9. 07
eluting with 30 to 50% ethyl acetate/hexanes to give the title
compound as a colorless oil 0.11 g, 50%. 1H NMR (CDCl,;, 400
MHz) 1.28 (3H, t), 1.43 (9H, s), 2.15 (2H, t), 2.50 {2H, t),
3.32 {14, s), 3.83 ({4H, dd), 4.18 (2H, al .

H
HO\/\&CN Boc

tert-butyl 3-hydroxy-3-(3-hydroxypropyl)azetidine-1-
carboxylate

[00223] Diisobutyl aluminium hydride (1.48 mmol, 1.48 ml, 1
M DCM) was added dropwise to a solution of Tert-butyl 3-(2-
(ethoxycarbonyl)ethyl)—3—hydroxyazetidine~l—carboxylate {0.10
g, 0.37 mmol) in DCM (3 ml) at -78°C. The solution was allowed
to warm to 0°C and stirred for a further 5 hrs. The reaction
was quenched with Sat NH4CL (10 wml) 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 (S9H, s), 1.69 - 1.75 (2H, m), 21.93 (2H, &), 3.76

(2H, t), 3.82 (4H, s).
0

l-oxa-7-aza-spiro{4.3]octane-7-carboxylic acid tert-butyl
ester

{oo2z24] 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,S0.) and concentrated to give an oil. The

o0il was used crude in the next step.

~ 109 -



- -1, d)
s), 7.70-7.75 (211, d), 8.00-8.05 (211, d), 8.45-8.50  (11-1, d),
9?3 (111, s (DVEO-d6) : 1.90-2. 00 (311, s), 2.20-2.30 (211,
3.83-3.90 (WA20P70%6921 4. 45-4.50 (211, d), 5.35- 1-24 SOGCHUSHOE4I6
s), 7.25-7.35 (311, nm), 7.40-7.45 (111, 9-49 d), 7.60-7.65 (211,
d), 7.90-7.95 (211, d), 9.10-

Example 21

F
DN r~.lj\‘ts’<:r W

F

Nn(4—(4-{3-methyi~1H-pyrazol—5—ylamin0) 6~ (3~cyclopropyl-3-
fluorcazetidin-1-yl) -5- fluoropyrlmldln 2. ylthlo)phenyl) 3,3,3-

trifluoropropanamide
ﬁijN
Cl MA

s—chloro—sufluoro—N—(3~methyl—1H~pyraZol—S—yl)—2—

(methylsul fonyl) pyrimidin-4 -amine

SO,Me

{00225] To a solution of 4,6-dichloro-5-fluoro-2-
(methylsulfonyl)pyrimidine in THF {25 ml) was added
diiscpropylamine (1.32 g, 10.20 mmol, 1.82 ml) and 3-methyl-
lH-pyrazol-S-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 - (Na2s804),
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 {DMSC, 400 MH=z)
2.26 (3H, =), 3.32 (3H, s), 6.48 (1H, s), 11.03 (1H, s),
12.38 (1H, s) ES+ 306.
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9.20 (2H, in) W2007/ 056221PCT/ US2006/ 043096 Exanple 11 RN NH2 CI N
N

2- (4- am nopHe MMz - 6- (azeti di n-1-y1) - N- ( 3- net hy1- 1Hpycaaiskoose4abyspy
rimdin-4-am ne. [00193] Conpound I-26 (2.53g, 5.6 nmmol) was dissol ved
in 1:1 TFA-DCM (20 m.) and the resulting solution allowed to stand
overnight at roomtenperature. The solution was concentrated in
vacuo. The residue was taken up in Et0OAc and washed with saturated
aqueous sodi um bi carbonate solution (x2) then brine and dried over

sodium sul fate. The resulting tan solid ( , 91% [MS (ES+) 354]
was used wi thout further purification onnCharacterization in the next
step. Exanple 12 RN CNANAS F H

N
N-(4-(4-(3-nethyl-1H pyrazol -5-yl am @J\(S%z tidin-1-
y1) pyri m di n-2-yl t hi o) phenyl) - 4- benzamﬂg :

(00194] 2- (4- Am nophenyl t hi 0) - 6- (azefi din-1-y1)-N-(3-net hyl- _
1H pyrazei45- vﬁ&mvprapﬁuns4faubaeaé3996ﬁn Q 5%{”gnki§ #3%9” 4pih

pyri di ne QZnL% g gg chl oride ( ) "Was

dr opwi se At PYoBRP "gﬁg faFémeﬁPFQFHEEOHYﬁb93§lmhélneaeam®nenlxture

was concépéraskd ih yaepanamdntbﬁ GeﬁhﬂaﬁotékgﬂuHPO'ﬁ @Q@R 1(§ﬂ1)
Sodi um &p%éége (2?6 X&gg# ﬁ in MOH, I nl) was adde

resultlgg oudy”sor Ut o ¥ ?nY6bﬁ¥Féﬁﬁ§%ﬂtﬁrémiﬁﬁ 150f%i mat es.
The reacPi &h mhixllrandas- pyc&ﬁpﬁdpﬁlﬁectluobMaQQEQaﬁﬁggqg@hM (Sb|b§a
S5- 100% FEt Of¢- ive the title conpoun

W02007/ 056221P /%ééB%%?g%égﬁa % n%§ /§g%593 fiRi PROSORRE. SHHERRR
(400 MzEopMBG* 1. QQE(@kktbrs)waa 831 6@ 68) codl 49nd 3 18) ed 3wSBh

(4H 1), b ﬁa&éﬁat@r 20 @1P9 rs 23,428, 9).

7.87 (2H (2& d? Po éék%ii% rs)mfgo %%g(ﬁ%ﬁagic }avep was

(1H, brs§er% Og 2and concentrated to give a solid. Purification
by flash column chromatography eluting with 40%

ethylacetate/hexanes and ethyl acetate gave the title compound
as an off white solid (64 mg, 51%). 1H NMR {DMSO, 400 MHz)
0.51 - 0.52 (2H, w), 0.68 - 0.76 (2H, m), 1i.42 - 1.59 {(1H, m},
2.29 (3H, s}, 3.31 (3H, s), 4.20 — 4.36 {(4H, m), 6.41 (1™, s},
2.98 (1H, &), 12.13 (1H, s). ES+ 385.

e
3 NF*E:THY/\KE
NN O F
D\F,C,

N—(é-(é-(3-methyl—1H—pyrazol~5-ylamino)~6—(3—cyclopropyl—3-
fluoroazetidin—l-yl)-5—f1uoropyrimidin-2~y1thio)phenyl)-3,3,3~
trifluoropropanamide
[00227] A solution of 6-(3-cyclopropyl-3-fluoroazetidin-1-
yl)—S—fluoro«N~(3-methyllewpyrazol—S—yl)-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 800C and stirred for § hrs.
The reaction was diluted with ethylacetate (20 ml) and Sat.
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[00195] Tabl e 7 bel ow depicts data for certain exenplary conpounds
made according to the nmethod described in Schenme VII and in Exanpl es
11-12. Conpb@A¥7MMber s correspond to those conpounds d@gFaisesN+3096
Table 1. Table 7 Conpound No M+l (ohs) IHNMR Rt (mlls)
(DVMBO-d6): 1.99 (3H, brs), 2.33 (211, gn), 2.40 (311, s), 3.88
(4H, t), 5.38 (IH brs), 5.59 (1H, 1-28 472 vbrs), 7.36 (2H, d),
7.53 (2H, d), 7.87 (2H, d), 9.38

NaHCO3 (20 ml) and the organic layer washed with brine (20

ml}, dried (Na2804) and concentrated to give an oil. Compound
was purified by mass directed preparative HPLC, eluted with
acetonitrile / water / TFA to give the title compound as a
white solid (TFA salt, 41.2 mg, 37%). 1H NMR (DMSQ, 400 MHz)
0.46 - 0.50 (2H, m), 0.61 - 0.64 (2H, m), 1.38 - 1.45 (1H, m),
1.83 (3H, s), 3.55 (2H, g), 4.00 - 4.18 (4H, m), 5.27 (1H, s},

7.54 (2", d), 7.71 (2H, d), 9.39 (1H, s), 10.57 (1H, 8). BES+
540.

Examgle 22

H
I

N-(4-(4- (5-methyl-1H-pyrazol-3-ylamino) -6- {3-Ffluoro-3-
methylazetidin-l—yl)pyrimidin-z—ylthio)phenyl)—3,3,3~
triflucoropropanamide (I-168)

[00228] The alcohol N-(4-((4-(5-methyl-1H-pyrazol-3-
ylamino)—6-{3—hydroxy-3-methylazetidinwl—yl)pyrimidinwz—

yl) sulfanyl)phenyl) -3, 3, 3~trifluoropropanamide (24mg, 0.05
mmol) was dissolved with dry dichloromethane (2mL) under
‘nitrogen. The mixture was sonicated for 10 minutes and the
resulting pale pink cloudy suspension cooled on an ice bath.
Deoxoflucr (1inl, 0.06 mmol) was addéd 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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7.91 (211, d), 9.20 (1H, Ins), 10.36 (11-1, s), 11.66 (1H, bit)
(DVBO-d6): 1.99 (311, brs), 2.31 (2H, gn), 2.42 (311, s), 3.88
(411, t), 3VARY07AIR2prs), 5.67 (IH  1-29 472 vbrs), 7. XST/USAB6/(4309671,
m, 7.54 (21-1, d), 7.73-7.76 9.42 (2H, m, 7.91 (2H, d), 9.23 (1H,
brs), 10.42 (1H,

gradient elution) to give the product as a white solid after
freeze drying (14 mg, 60%).

Example 23

M
N-N

NS ’
LN’\)(:I'!ES’O WO/\

N-{4—(4-(5—mathyl—1H—pyrazol—3~ylamino)~6-(2—(azetidin—1-
yl)ethyl)pyrimidin-z—ylthio)phenyl)propionamide

Ci
2L

0 N~ Cl
Ethyl 2-(2,6-dichloropyrimidin-&-yl)acetate
[00229] To a solution of ethyl 2-(%,2,3,6-tetrahydro-2, 6~
dioxopyrimidine-4-yl)acetate (10 g, 50.5 mmeol) in toluene (150
ml) and POCl3 (14.1 ml, 151.5 mmol) was added tripropylamine
(3 ml) dropwisge (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). Organice were
combined, washed with water, brine, dried (Mgs04), filtered
and evaporated in vacuo to leave a dark red oil. Crude product
purified by flash chromatography (120g Si0,, 0 to 35%
EtQAc/petrol) to afford the title compound as a red oil
(8.98g, 75%). 1H NMR (CDCls) 1.31 (3 H, t), 3.83 (2 H, s},
4.24 (2 H, g), 7.41 (1 H, s); BS+ 235,

NN
A~
N

HN
2
0 Nal
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: - - 2H
s), 11.67 (IH, brs) (DMBO-d6): 1.09-1.31 (41-1, nm), 1.36-1.45 (2H,
n; 1.64-1.(67 (1H, m, 1.75-1.85 (3H, nm), 1.99 1-30 464 (3H, brs),
2.31-2.36 (BAWVTRY6213. 87 (41-1, t), 5.31 9-43 (111, bIPCYUSBUGB0H,
vbrs), 7.46 (211, d), 7.71 (211, d), 9.21 (111, bit), 10.03 (11-1,
s), 11.64 (1H, bit)

Ethyl 2-(6—(5-methy1~1H~pyrazol~3—ylamino}~2~chloropyrimidin~
4-yl)acetate

[00230] A solution of ethyl 2-(2,6-dichloropyrimidin-4-
yl)acetate (1.0 g, 4.25 mmol) , sodium iodide (0.637 g, 4.25
mmol), 3-amino-S5-methylpyrazole (0.413 g, 4.25 mmol), and N,N-
diisopropylethylamine (0.96 ml, 5.52 mmol) was heated at 900C
until reaction was complete (~3 h). Reaction mixture was then
cooled to room temperature, diluted with ethyl acetate (100
ml) , washed with sat. sodium hydrogen carbonate sclution {1 x
30 ml), water (3 x 30 ml), brine (30 ml), dried (MgSOC4),
filtered and evaporated in vacuo to leave an orange oil. Crude
product was purified by flash chromatography (Si02, 60-100%
EtOAc/Petrol) to give title compound as a red sticky oil
(0.520 g, 41%). 1H NMR (CDCl3) 2.29 (3 H, t), 2.41 (3 H, s),

3.52 (2 H, s}, 4.23 (2 H, q), 5.20-4.60 (2 H, very broad
signal); ES+ 295.

NN

HN*“)\ H
LA™
0 Ns ©
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)propicnamide (0.415 g, 2.29% mmol) in
t-butanol (10 ml) was heated under reflux overnight, Reaction
nixture 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
to leave title compound as a yellow solid (0.425 g, 43%). 1H
WMR (DMSO) 1.12 {3 H, €), 1.20 (3 H, ©), 2.00 {3 H, s), 2.40
(2 H, g), 3.66 (2 H, 5), 4.11 (2 H, g), 5.05 (L H, br s), 5.30
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Example 13 45 S
N-(4-(4,6-diiodopyrimdin-2-ylthio)phenyl)propi onam de [ 00196] Sodi um
i odi de (13.V5Y200803%3% ) was added to a sol ution of PCT/US2006/043096
N- (4- (4, 6-di chl oropyrim din-2-ylthio)phenyl) propionam de (5g,

15mmol) in 60% H (50nl). The reaction mxture was stirred at 70C for
10h. The suspension was filtered. The recovered solid was taken up in
satur ated sodi um bi car bonat e agqueous solution (-200ml). Extractions
vere WO 087/ 856521 PEFAASAG06Y:048096 -G&r r(ized, 06t ,wittch 2et hyl Hacehat s+
(3 x 100mk).. The organic was washed with saturated sodi um bi carbonate
solution and brine. The solid was triturated in a m ni nmum of

di chl oronethane to afford the title conﬁound as a white solid (69,
789 . ES+ 512. NNNHHN IO IA | NS !

N- (4- (4-(4,5-di met hyl-1H pyrazol - 3- ylNani no) 6Hi odopyri ni di n- 2-

yi t hi o) phenyl ) pr opi onam de [0013;L§Eﬁﬁﬂh Mﬁﬁy¢azol-3-anine (580nmg,
6 mmol) was added to a stirredpn Ca 4 4. 6-di i edopyri m di n- 2-

yl thi o) phenyl ).propi onam de _(3g, 5.9 mmol )and diisopropyl et hyl an ne
(1.4, gfgéﬁéﬁngﬁmﬁFg%gﬁ9&rg?ﬁﬁﬁPaé3(1 apipo} THe (Reaction m xture
was stir bedmatt8QC) borifibon: 2 -yikaibeaabhoh) pybibaWagedi | uted with

et hyl ac 200 and_washed with saturated sodi um bi carbonate
solution%%ﬁ%gﬁiﬁ) g%éMbFPﬁEFlSPigé SeERLIHBgReSPIASdERat®, t hen

concent r &eéaahpdvatusanThe . sedi, dee swas1puihbi adaby £bashsuspension of

o g ARDY 2490 SIARRPINLANgLELYh ageLatgl L9 gl qud the title
(propionamido) phenyl) sulfanyl)pyrimidin-4-vl)acetate {1g,
2.3 mmol) in tetrahydrofuran (10ml) under a nitrogen
atmosphere. The suspension was stirred at 70oC for one hour.
The reaction mixture was hydrolysed with a saturated solution
of sodium bicarbonate (15ml). Extractions were carried out
with ethyl acetate (3x25ml). The organic was backwashed with
brine then dried over magnesium sulfate. The residue was taken
up in acetonitrile (25ml) . Potassium tribromide (1.3ml) was
added to the reaction mixture which was then stirred at 700C
for one hour. The reaction mixture was hydrolysed with a
saturated solution of sodium bicarbonate (15ml). Extractions
were carried out with ethyl acetate (3x25ml). 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-N
T A

Nelehe
LN N ©
N—(4~(4—(S—methyl—lﬂ—pyrazol—B-ylamino)-6—(2—(azetidin—l—
yl)ethyl)pyrimidin-2-ylthio)phenyl)propionamide

[(00233] A mixture of N- (4-(4-(5-methyl-lH-pyrazol-3-
ylamino) -6- (2-bromoethyl)pyrimidin-2-
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N-(4-(4-(4,5-di methyl-1H pyrazol - 3-yl am no) - 6- ( 3-azeti di n- 1-

y1) - 3- met hyl but nyl ) pyri m di n- 2- y1t hi o) phenyl ) pr opi onam de
[00198]AzeﬂW%F%%mﬂ% | ol ) was added to a stirred s®@CHUSHINGOHF3096
3-chl or o- 3- et hyl but - 1 yne (102.5ng, Imml), triethylamne ( 202ny,
2mmol ) and copper chloride (1) (7.5nmg, catalyst) in dinethylformm de
(5nl) under nitrogen. The reaction mxture was stirred for 2 hours at
room tenperature. Then,
O&égogfoﬁiqﬁ%ﬁg?ﬁﬁy@—HﬁﬁgmqnﬁMi&byaanh@g){ﬁalmmol) and azetidine

i odopyri m di n- yllét hi 0) 3h§2§| &eotgfyolnféjrﬁm&glfifso(r%ﬂ’l 0. it dregsh at

di chl or o-*H% ttrelﬁm?éfrﬁ}?%smﬂ%)a el H ragieuma(tronpheaat AorSt)e WRAEs. The

added t 0 Achf: HiRAC bl 108 YHX LIYEL .3 W stl red_a further 18 hours.
The sol ution was concentrared i J%%%o i F%‘adue ESSHuriildd dne

silica g&=9%M s ilRySk tWSeM%ﬁheabetla:tre/qoaart@dr/atte@ sbh.yitamme:f( Q—oa@.&mo
to 98- 0- Bi.cakrepredualomids '

114 NVR 8 5 0.1 5%@(;%?%%%?. 1. 35 %?g d&'q)(d1 | gRgEEstun
(3H, s), ®% a(tfllT%se) Tesighie) weg fl@@) bY3G6953>n75{PQ1631]:,0 lajfffb)r;i the
535-5. 4BilLl, SypobrBilet. 60 cibHea)e1ubra0at el ol %@u_dd)sal} . ﬁi

(211, d) 5 5ESt . %ZSMEXS § % C41 c_LNN CH3 4

5- ( 2- met Ayl quinol 1 A Ri 6) 63?31c9zléﬁgop?ﬁ 32.15-2.20 (3H, s)
quoroazétﬂ@l@-ﬁﬂyKﬂHN-@3 met. By t-21 dopy gz ok 5- ylb@y@l Bisdi By A - tqnlgeoo_
HAN HN (2H NS’

6- Chl or o- N-F3 nefhyl 18- pyr &255°- 84 83 (ﬁe?ﬁyﬁtﬁ?oﬁﬁ?ﬁlﬁﬂd|ﬁ47§nﬁn§0
[ 00199] TA2H st rr EG+s6REt i on of 4, dlchloro 2-

(rmethylthio)pyrimdine (25 g, O. 12 Jol DNF (100 M) was added

di i sopropylam ne (19.8 g, 0.154 nol by 3-

am no- 5- net hyl pyrazole (13.7 g, 0.154 ) portionw se over 10

m nutes. The solution was heated to 50C™or 16 hours, after which

time all of the starting material h rgacteqq(by LCYNB anal ysi s) .

The m xture was cooled to anbient a ~ﬁk@cMater (250 m). The
precipitate was filtered and ., he

W)2007/ 056221PCT/ US200610430 rritedSin dlethyl ether (300 m).

The solid was again filtered afid re-slurried in nethanol (100nil). The

f'|tEVEdNPRQdW@L(@ﬂﬁe§h§1dﬂhegyggzkﬁesskbggiao { hen gurth&% drie
oun

under vacuum This affords the e co as an’of ¥ EwRPraPELIfa

(22.1g, B81°FPRFAFLIIH- VIR | BBT DG} n822yRRhi 8Hpheny THI, 33331 (31- 1,
s, CH3), t$i00udrbfrbdddambae CH), 10.17 (111, s, NH) 12.10 (1H, s,

NH); M5 ES + 256.08, ES - 254-25. HNN HNAkv)-- LAN I

; A\

N

HN N
N

L~

N

6—(3~cyclopropyl-3—fluoroazetidin—1—yl)—N-(S-mathylulH-

Pyrazol-5-yl) -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 °cC {(a slightly

- 116 -



N so2Me 6-chloro-N- (3-nethyl -1H pyrazol -5-y1) -2- (nethylsulfonyl)
pyrim di n-4-am ne [00200] To a stirred suspension of

6- chl or o- MV(%ZW%@_ 1H PCT/US2006/043096
pyrazol -5-y1)-2-(methyl sul finyl)pyrimdin-4-amne (8 g, 31.2 ' mol)
in nmethanol (200 m) at OC was added a suspension of Oxone (44 g,

71.7 mmol) in water (100 m) portionw se over 10 mi nutes. The m xture
was stirred for 30 mnutes at 0C then warned to anbient and stirred
for an addizfi GraiuticmguEssd THa teemet.i ot toticgret@sulsl dcarnad candalshe
resul ti ngcsRleh@ Slidd i a us;, r bonat The ure
was filtered and théigﬁﬂldquggﬁ%% %%lmate%k%%ﬁeﬁ'glgFﬁa %%§¥

solid wa&n§ GPA éd’%lﬁlé%%wasamtmtﬁc?ert@d samd ndmiagd vo‘lﬁm gaVE!tOAc
the titl eiproduets ascanso e i 9 1), .211 NVR (d6-
DVEO) 8 2.24 (311, ai2) ! i.B wgﬁ tlégh ngéa ?ﬁﬁﬁg Chrayers, ‘3’8”%0 5H,
brs), 6.8§5PpF5EE bF§VSQ?Mmaz@@ srpdu@msﬁega@.gb Crybrad)lizk2 028 of
(111, S)thMBOE§ah1%8&a br B9 nd88nd

2- (2-meth # @ithlo) G%Shlg}gxﬁ-FCtlonhylT?ﬁ-a S o5 1 Fhyr
PR AL L GO OS5 PEFPUSEO06) (A9996) - THe Tee crgariie

2- met hy 116v£2- (2smebhybaihBekion t6- k) ties ft@ngllquu 'an%ll%% h%%%ll To a

stirred ﬁlurr qg é %ﬁ: wphenyl di sul fide

ref | uxi ng BN EQ" P85 ™) ¥igs 25488d tor H]Snéle&é’ﬁ?d@re4nzcge}<@1©6tnahﬁ

dr opwi setbeerlf@ryl watesrithedr asUbhbAgn XbHpe r¥Rs el shiXedfoboaleg
addi ti ongl, g beu%% gae cool&% to_anbi ent. Conc agueous anmoni a was
added to adjust the p “eu 3IS&Hﬁryhgaﬁlfﬂ&F@réﬁtﬁﬁét@Hsﬁﬁﬁthth
et hyl aceepieusTHeptemei.neGhexffiacks veke washediwit hnwatekact®l The

satur at ed; 0 r L VoS filtered apd concentrated.
The crudg 3g§§pE?FQ 3 %bﬁg5|%gé% OgaglﬁfpﬂgtaFtﬁ 5 G F HOOSE A

acet at e/ pevpédnedrre Bﬁ@@@dtlﬁéslag offl th2. Bésgxea7§&odNBtES(15349 &7.
HS 2- neﬁhybquhﬁohhﬁe g Lhi O 0 ] ution fi (886
ng, 2.55 mol i M B % g Q%Q? g g@ %?h S)adg %gt am ne
(284 ng) 1f 6P dwéd 69HtrF% (2 é&rhéﬁyeshyl?phasthneshydBoebLerBde(4H
(1.52 g, mb, 38.p10l(kr, The ghXxtyreg §uSt LLr fqr,30 nu h
diluted with_eth I acet at e materémghg o%éa%?c ghgge(&gé szpa%gtgg dHH
the aquedlis PRasé*Bxtracted with ethyl acetate. The conbi ned organic
extracts[m&zﬂsmashedlwﬁtm grine, seried (MISAhsof i Lber ged.and 44 (2,

concentra ed e ude. t hi ol (870 was used dlrectﬁy W t ho
further f‘l?i%ﬁt i(gh Wi ES- 2876 @rﬂg -m)742188 Wy, =), 2. 22 (3H,

2007/056@21P€T8982096/Q4809ﬁ), 5.92 (1H, br g), 6.04 (1H, br =),
2- (2-met qug hol yl,.thi o | o N—(3 net hy1- 1H pyrazol 5- yI)pyr
e [obBodp T 4 ot 7 B2 4dp

i m di n-4-ani ne ensi on of

6- chl oro- N- ( 3- net hyl- 1H
pyrazol-5-y1)-2-(nethy|sulfonyl)pyrinidin;@;épine (2.02 g, 7.03 nmol)
in tert-butanol (20 m) was added 2- neff ui nol i ne-6-thiol (1.23 g,

7.03 mol ). The nmixture was heated to 70 f&r 4 hours, then cooled to
anbient and diluted with ethyl acetate/ﬁaggrated aqueous pot assi um

carbonate. The m xture was filtggﬁﬁgé $e.MUr eact ed starting
material and the organic |ayer Te d formthe filtrate_ The aqueous
| ayer was extracted wth ethyl acétate and the combi ned organi c

ext r act s whdhedchPrhobyind; fiveedaé &S, 1F11] eNed3 andragncegatr at ed.

The crudgyMasoPusifiedso h,90 to 1001 ethyl
acetate??%tro? %hgifl? gmég%%%ﬁﬁgggngf¥§%%ﬂgl p%rlfa@ﬁ By

triturat FOM2apth dbchPérbherhafies- Tﬁrsygaoprohglﬁ3eﬂnﬁbraszatmﬁihelv
solid (5§ﬂ)nﬁv(igM%th§§-§§L§y§§§0255 §§) §8%m§§hylthlo)pyrlm1d1n~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,0 (5.2 L) was slowly
added to the slurry keeping the temperature below 5 °C. After
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HN NN CH3 Ncj LS 2-(2-nmet hyl qui nolin-6-ylthio)-6-(3-cyclopropyl -3-

fluoroazetidin-1-y1)-N-(3-nethyl-1H pyraz01-5-yl)pyrimdin-4- am ne

[ 00204] 2- ( Ve2RgFagei nol i n- 6-yl t hi 0) - 6- chl or 0- N- ( 3- met hyACT/US2006/043096
1H pyrazol -5-yl)pyrimdin-4-am ne (50 ng, 0.13 mml) was slurried in
n-butanol (1 m). Diisopropyl am ne was added (151 ng, 1.17 mmol)

foll owed by 4-(1-pyrrolidinyl)-piperidine (58 ng, 0.46 mmol). The

m xture was_ heated to 85C for 14 hours, then allowed to cool to

anbi ent . TFHE F@acttifen TRaquien wems piridvet tay wotmino %@%@@%xe
51 MeoH AL di or PIRY - Wai te | no.,

(2194; 1H NNRr% 00 Mﬂg% %1158 &22%%569%62%%% "§rsend 5 34 E2H,
m, W2ERPAHIE6I2 PECK-032008164809621 . Bigen added(to negtralizz i?f
-1.38(1H, a&i@{%ﬂ:&ﬂ@e,z-@%@tﬂ@icﬁ:%}( 3954 4 ToL BECE
7.95(&11,1@( 1H, d), brs) 5. 76 8.22(111, (1 ,Scs ,e‘%lﬁ% fg“‘g fl%e(rlﬁ,ake
(111, d), %B%Q?g3§”fﬁ82h (3.3 L). The solid was slurried in H.0 (2.6 L),

the solution filtered and the filtexr cake washed with HO (3.3
L) . The solid was dried under wvacuum (72.3 g, 51 %). 1H NMR
(DMSO) : 0.47 (2H, m), 0.60 (2H, m), 1.43-1.48 {(1H, m), 2.20
(37, s), 3.25 (3H, s), 3.97-4.11 {4H, m), 5.93 (1H, br s),
6.47 {1H, br s). 9.88 (1H, &), 12.01 (1H, br s). ES+ 367

&?@@,@

N>(4~(&-(3~methy1—lHupyrazol-S-ylamino)-6-(3—cyclopropyl—3—

Hﬁ’\ca
o}

fluoroazetidin—1~yl)pyrimidin—z—ylthio}phenyl)~3,3,3—
trifluoropropanamide (Compound T-13)

[c0237] A slurry of 6~ {3-cyclopropyl-3-fluorcazetidin-1-y1) -
N—(3—methy1—1H—pyrazol—5—yl)~2—(methylsulfonyl)pyrimidin-éw
amine (61g, 170 mmol) and 3,3,3-triflucro-N-(4-
mercaptophenyl)propanamide (41 g, 17% mmol) in CHCN (1300 mlL)
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 ¢ °C and
stirred at this température for 15 min. The mixture was then
filtered and washed with cold CH3;CN (650 mL). The resulting
solid was dried for 20 hours at 38 °C under house vacuum. The
white solid was charged to a suitablée reactor with EtOAc {1300
mL) and NaHCO;(sat) (1300 ml). The mixture was stirred until
no more sclid remained. Then, the aqueocus and organic layers
were separated and the agueous layer was washed with EtOAc
(380 mL). The combined organic layers were dried over MgSQOs,

filtered, washed with BtOAc (130 mL) and concentrated to a
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(114, (111, s), 11.62 (114,s); MS ES +462, ES -460. Exanpl e 15
4 rNHMCI N 1 Hne 1-benzhydryl- 3- nethylazetldln 3-y1l net hanesul fonate
[ 00205] To &AYQPWIPF2Hf 1-benzhydryl- 3-net hyl azeti di n- 3- o[PCT/US2006/043096
hydrochl ori de (10.00 g, 34.54 mmol ) in dichl oronmethane (80 nm) was
added triethylamne (8.00 g, 79.20 mmol) and the mi xture cooled to
0C. Met hanesul fonyl chloride (5.20 g, 45.41 mmol ). was added dropw se
and the reaction mxture was then allowed to warmto roomtenperature
and stir GG ¥odige Pﬁerpéé@ﬁmon3N§snﬂsmatédgwmuhtwabeMa&n&e_

di chl or ogethare 1andd be-o0LgaRi r shed furth th ter
bri ne thenﬁgyyed gf My304) and Cgﬁéﬁﬁﬁfh?%%iﬁg ?v SSparE PEFRTS

The sol i Ped’h&ﬁeSFPELe&‘ d&ls -@ gt ﬁ@""\mﬁhmﬁ IMeDB.VyI 400 MHZ)

acetate/peamob e arevi de,t e gbibl @scqmpound as 3 whltqlﬁol q (5 62
9. (2H, s), 3.25-3.40 (2H, m), 3.85-3.40 (4H, m), 5.40-5.50 (2H,
m), 7.50-7.55 {2H, d), 7.65-7.70 (2H, d). ES+ 522.

Example 25

I
N

H

N

ZB\%:P Néks =

F

HN
N.__NH,

2-(6—aminopyridin-3-ylthio}u6~(3-cyclopropy1—3~f1uoroazetidin~
l-yl)-Nu(3-methylulH-pyrazol-suyl)pyrimidin-4-amine

{oo238] A solution of 6-(3-cyclopropyl-3-flucrocazetidin-1-
yl}—N—(3—methylulH-pyrazolws-yl)-2—(methylgulfonyl)pyrimidin—
4-amine (880 mg, 2.4 mmol) and 6-aminopyridine-3-thicl) (300
mg, 2.4 mmol) in PMF (10 ml) was heated to 80°C and stirred
for 2 hrs. The reaction was diluted with ethylacetate (150 ml)
and Sat. NaHCO3 (50 ml) and the organic layer washed with
brine (50 ml), dried (MgS0,} and concentrated to give an oil.
The residue was purified by flash column chromatography
eluting with Pentane/EtOAc (5% M=sOH) 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, w), 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), 92.30-9.35 {1H, g). ES+ 413
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6496) . 114 NMR(CDC101.92(311, s), 3.05 (314, s), 3.33 (411,
s),4.42(114,s;,7.18-7.20 (211, m, 7.23 - 7.30 (414, m,

7. 39- 7. 52( MQ200§/056221 PCT/US2006/043096
N-tert-butyl-1-benzhydryl-3-nethylazetidin-3-am ne hydrochl ori de

[ 00206] To a sol ution of 1-benzhydryl-3-nethyl azetidin-3-yl

met hanesul fonate (2.00 g, 6.23 mol) in iso-propanol (10 m) was
added tert-butyl amne (1.36 g, 18.63 nmmol ). The m xture was heat ed
at 80C for 3h. The reaction m xtur &xgmpkenets al | owed to cool to room
tenperature and concentrated. The resjydue was slurried with ethyl
acetate and filtered, washing with §thther ethyl acetate and then
concentrated to give a solid. The yd was slurried in ether and

hydrochl oric acid HNN H
= N
| N
0O N/J\S/O/ o) <l
<&

2—((4—(Z—Chlorobenzamido}phenyl)sulfanyl)—G—(5~methyl~1H-
pyrazol—3—y1amino)—(azetidin~1~yl)pyrimidine~4~carboxamide
[o0239] Te a suspension of methyl 2-((4-(2-chlorobenzamido)
phenyl)sulfanyl)—S—(5-methyl~1H-pyrazol-3-ylamino)pyrimidine—
4-carboxylate (235mg, 0.46 mmol) in ethyl alcohol was added a
large excess of azetine (0.5 ml, 7.4 mmol) . The tube was then
sealed and heated to 90°C for 16 hours, then allowed to cool
to room temperature. The volatile components were then removed
in vacuo and the residue purified by mass directed preparative
HPLC, eluted with acetopnitrile / water / TFA to give the
product as a white solid after freeze drying (3.5 mg, 1.2 %).
1H NMR (DMS0O-d%): 2.16 (5H, m}, 3.24 (24, 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, 4), 10.25 (1H, =}, 10.78 (1H, s), 11.92 {(1H, S).'ES+
520

Example 27

N»{é-(4~(5—methy1«1H-pyrazol-3~y1amino)-6~(3—cyclopropyl—3~
methcxyazetidin—l-yl)pyrimidin~2—ylthio)phenyl)cyclo

Propanecarboxamide
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W2007/ 056221PCT/ US2006/ 043096 (20 ml, 2Min ether) was added, then
stirred for 10 mns and filtered to prOV|de the title conmpound as a
tan solid (WOBY7H56274 o5. 111 NVR (DVSO) 1.40 (911, s), PLIOB2008/043096
s), 3.85 (211, brs), 4.11 (211, brs), 4.71 (111, brs), 7.35 - 7.50
(611, m, 7.70 - 7.81 (411, m, 10.23 (1H, s).
N-tert-butyl-3-nethylazetidin-3-an ne hydrochloride [00207] To a
slurry of N-tert-butyl-1-benzhydryl-3- nethyl azetidi n-3-am ne

hydr ochl of§ &2 ¢h. 69° Thy - eminl 92 ¢ wietmangtl (B0s thy)1 Wasoasideck 10, 94

Pal | adi umdy ds 26 e GAIDOMa4de0TY A0, LIS, T £, dogeboed Lhrce

times vvltqé rogen andthreetlrres Wt

then stirt Xﬁ?d%‘ e ot nelskteery 4G Cwaran wat er bath) for 3

h and theyitatio) Qﬂmﬁ}q Al LofDhedy f rael2 dk Jhe reaction was
degassedﬂ#ﬁag egn?;ld Cﬁl tﬁer ed 1 h%%élﬁdceél e "anhd 60%140&“9]& &gd
The conp ecﬂ“lcr e’ 4 ﬁ“@%b’se’efhé‘?ﬁtf@mﬂl s(t‘fr ynl)1,1 la VR HdVeidt ure
1.50 (91mass)heam;@9 B KEE oS )t0d. 10 Rkl Do ol e 16
r - NHACI 1- benzh (Ljﬁﬁ/ ¥ |sopropox$}h3 %O%f]?ﬁ( azetl%“%oé-*en s o
hydr ochl or| de Ga]" Er SP gfemYssh zlhyd’ﬁFPDsﬁrm HyHeazets diue 3-y1

met hanes wyfifitesl (RsES d},re&:t&ﬁi rﬁﬁagaﬁtﬂv&om&@par&qu@dsqu was

heat ed t A |y, und Qt assi um hydr oxi de (1.4 .0 mmol)
was adde%‘ an§ stlrﬁ’r%'lgn prgft téb@I(Y\?ertllFlegh’trOdﬁﬁé'— raéacﬁ jwim.te

m xture f&es-i@ ledked tfe‘mwl dny:mgonoet STREY, abUBe )anauid Wed gMsth (o
et hyl acefgate)%@d (wat er,y The Qor c phase was _washed with brine
dried ( 8 and concentrate g%]ﬂ dei dud“wddFpuMti da &n (& & .
gel eluti i (B 5500 8%R6t HyBIH,a@E}t ate/7pet(mal, o ,prsovdde 1a;,cqlyor lsess
oiI (1. 29(1g;) pEh&)0i b, was [dissgf,ve er and_h drochl oric acid (5
: 2M|g gther) vas added and(as?tlgrgg Eitzt}][ 21 % H, s}, 10.39
2007/ 05622 pCP) US?@OGF‘@%O% tenperature for 10 ni ns. The resul ting
preci pi t Joe2wag filrher egd @&q \é@&%@q@ V\s}n » rovide the title
conmpound_as_a whi.te soli a m23 % . %%?ENN%.E% %@.t .12 (6H,
d), 1.62°(5H3*8y1°3, 85 E?Fi@ t elSO(HPQf-lflsisd)l;Seﬁ. 75 (e, epampdedl
(1H, s), déstTibed. BAr&GH,. M, 7.41 - 7.50 (4H, m. ES+ 296.
3-1i sopropoxy- 3- et hyl azeti di ne hydrochl oride [00209] To a slurry of
1- benzhydryl- 3-i sopropoxy-3- mnethyl azetidi ne hydrochloride (1.23 g,
3. 71 mokpmppuetthanol (30 m) was added 10 Pal | adi um hydr oxi de on
carbon (200 ng) and the m xture degassed three tinmes with nitrogen
and three tines with hydrogen. The m es)was then stirred under a
hydr ogen at nosphere at room tenper atHg a 12 h. The reaction was
degassedouinhlihérogeniand filtered through celite and concentrated.
The conp S ed crude i.n subsequent chem stry.
Exanpl e 2539%4- El?ﬂ-f(‘s_? Yy PoLREpET BFBPoGuinaking) {800 3mgyans- 3-
met hyl azéindthylagejpytdai ddnm2) ykrsuhbasy! doheny! LnpPLARLABANLdE (1 o

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 (MgS0,)

concentrated. The crude thiol

, filtered and

(500 mg) was used directly
without further purification; MS Eg +, ES - 174.13
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tert-butyl 3-cyano-3-nethyl azetidine-|-carboxylate [00210] A sol ution
of tert-butyl 3-cvanoazetidi neLl- carboxylate (0.55 g, 3.04 nol) in
THF (10 m W 78¥étied to - 78C under a nitrogen at nospRETAISZWEHNVIBG
(3.34 mM, 1M THF) was added dropw se and the solution stirred at -78C
for 1 hr. Methyl iodide was added dropwi se and stirring continued for
a further 2 h. The reaction was quenched with water and diluted WO
2007/ 056221PCT/ US2006/ 043096 with ethyl acetate. The organic | ayer
was wash&®BRIRDLH ne, dried (Na2SO4) and concentrated. The residue
was purified on silica gel eluting with 20% ethyl acetate/petrol
provide the title conpound as a pale yeII7r oil (0.46 g, 77 %. 111
NVR (CDC13) 1.48 (911, s), 1.71 { 3.82 (211, d), 4.31 (211
d). 3-nethyl azeti di ne-3-carbonit Qro_acetic acid [00211] To

a solution of tert-butyl 3-cyan | xzet | di nesl - car boxyl ate
(30.0 ng, 0.15 mol) in dich m ) added
trifluoroacetic acid (2 mM) and the solution stirined at room

tenperatgr fgr 1 hr. _The reaction was concentratefl and dri ed under
vacuum t 'SFV ' 4IPS ESYSTERERRR cff -wes capsd ispuddoln nsubsaguent
chem stry. FINN HN . 11" N NC FI N NSO
N-(4-((4-(3-nmethyl-1H pyrazol - 5-yl am noy
A 3- Ne - pyr agol - 5-
yl am no) - 6- chl oropyri m di n- 2-yl 'ahenylﬂﬁ%tépﬁgénide (150 nmg,
0.387 mml) in n-butanol (4 m dded diispFo yl am ne (500 ny,
3.87 mml) followed by 3-neghyl azefrdine-3- carbonitrile
hydrochl ori de (255 ng, 1.94 mmol )., The i xture was heated at 85C for

18 hours then concentrated and the resiglue purified by nass directed
HPLC. This gave the title conpound as a A salt (72 ng, 41%; 111

NVR ( DVB®)bos-¥31d, 21 ) r i §5u6§&%t-:l'§€i) -2 %yé@é%y%%?;?ﬁ iggﬁ%.;}\l%ae

q), 3.88 d), 4.18 (211, d), (111,78
7.50 (ZHFéé%%B%.71T°(%13§1H¥?d95569%3§{?nb@%)?lnﬂiniuﬁlﬁfichleiidéﬁ

ES + 449(4,0ES -3d47. 6mol Y02A0d4 656224 PGTALIS200640#3098: Exapp! g,48

under a nitrogen atmosphere was added the solution of

- 6- (3-cyano- 3-

[ 00212] To a suspension of N-(4-

trifluoro ethyl amine ( 5.84g9, 38.7 mmol) at a rate to keep
the temperature of the reaction mixture below 100C. After
complete addition the reaction mixture was allowed to warm up
to room temperature and stirred at this temperature Ffor 4
hours. RAfter this time bromophthalide powder (5g, 23.5 mmol)
was added in one portion and the reaction mixture was then
heated to B0oC for 18 hours. TLC showed complete conversion
from starting material to product and the reaction was
carefully quenched with iced water (L00ml) 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 DOM 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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N- Benzhydryl azeti di n-3-one [002137To a stirred slurry of

1- (di phenyl net hyl ) -3- hydroxyazetidine (30g, 0.126 nol) in

triethyl ani W€ 20E8§9220. 628 nol ) was added a sol ution of SROTYR2006/043096
trioxide pyridine conplex (60g, 0.376 nol) in anhydrous DVbO (300 m)
dropwi se over 30 m nutes. The resulting m xture was warnmed to 50C for
30 mnutes. The reaction m xture was then cool ed to anbient and

poured into a mxture of water (11J) and ethyl acetate (800 ml). The
organi ¢ | AEF"inake sepufier ed Gmade Hereduenus. 3 ayetsextyaeted. Wik (DMSO |
ethyl aceigdmntB x @90, . e conpjped prgani | utions were then
washed with watgr (3 x 2%%&%#' tﬁéﬁ%ﬁbrgt 'e?aﬁgb‘gi%g 0 P )3 i exr 43-
(magnesi utn %l 14t &}, #1Ft ered @nd- Tdntentdatad) , ThesT-€86i Hue(MASn, alk),

purified prmsilicasgehy) ehiti N0 & M - 10" 4 et p . The
pr oduct V?i @btai ned as a white solid (ézl%. ghé', l\%)l% @1%%3 S
4.07 (4R8P 627¢ 13- F5+BBD-7.39 (611, m), 7.53 (411, d).

1- Benzhydryl- 3-cycl opropyl azeti di n-3-0l hygdrochl ori de [002147A

sol ution of cyclopropyl mnagnesi um brom de #n THE (0.5M 600nt, 0.5

nol) was cooled to -78C under a A Qt nosphere. Precipitation
appeared to occur at this W20 : 2006/ 943096 :
tenperature. A solution of N bef el azgt i di n-8-0ne (24.2g, 0.102
mol ) in anhydrous THF (130 ") was~added dropwiée “ever 30 mi nutes.
The m xt [ r_.an additional 90 mnutes at -78C after

whi ch ti ﬁe%s%ﬁ%’g'e@'%é'&ﬁ%%‘ﬁ%%}s’oﬁ%awmqﬁ% and wat er
(100 m) Wr2eddedislowirre soitich WS 4-Nanedl Jautgt st i - x-
acetate (L), ?‘d—t?ﬂﬂv‘m’leoqfé-% rmto anbient. The org_;Lani c phase wds
then separated (the agueous 182yer AH-Hul %1309 of Ardy R Um3gal t s
but was éasivdrayepdretitanyidmamivte oramili)c Iayerdhane fhe-aguepis

phase extiarxigd Wdd £ W [ce 3x3QQ. . ml) . The conbi ned organic
sol uti ons were ‘then washed W tﬁéraelrglea srlajt%lﬁoé%eéﬂa( Bi9Te i ddded a

(magnesi GAdRR OF 3 |iearedrand wenmenitmatedd. i i Ve arpakara) low
oi | . The @4de was Ppurddd | 1d lLuting wi th 20-30% et hyl
acet at e/ pet rolg. The resul ??)ng&aeiﬂcoehhéa t%%efé%)?uvﬁ@es%cﬁ &5 FEFITHB her
(350 nl) "dAdHHFe WHiaR i@ ooldd- a0 @O 1 tsolagdidnicaf, HEpdoxietheny 4s

(2M  130miuters diken-addad0reniss 0wy a1c|5 CHiILRS L NG HGL sal t
S

preci pi t at %?Htf'r om.sol ution. The resulting siurry was stirred at o0&
for an a8dCHioREP LG TS S h&ms iohesy & THss fhemperadake s 60
washed witimuetlser @EDCEI0 tHa) anthd 1S @ldad tdrded Y
furni shed e, product a3 3 uhi tg sal] d(jég. 29, 88%??51%%?%\@%%@ B,
8 3.41-4.7T0 g’ 3% 50 T "(f4i°1‘,S stigetyl) aggno) phosphoryl

chloride (1.85y, 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 quenched with water, and
acidified with 1M agueous hydrochloric acid. The agqueous
layer was extracted with ethyl acetate (3 x 100ml) and the
organic layers were combined and dried over Magnesium sulfate
powder , filtered and concentrated uﬁder reduced pressure.
Purificaticn by column chromatographf eluting with 25% ethyl
acetate 75% petroleum ether gave product as a white powder

2.81g (88% yield). NMR (DMSO 400MHz) 4.36-4.43 (2H, m, alk),
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(0.311,d), (0.311, 6.05 m,0.51 (0.711,d), (0.711, 6.35 (111, brs),
7.30-7.50 (611, nm), 7.61-7.82 (411, m; ES+ 280.71.

1- Benzhydr YO 300¢#8d28br opy1- 3- f | uor oazeti di ne hydr ochl or ipda@/US2006/043096
[ 00215] Sat urat ed NaHCO3 (100 m) was added to a suspension of

1- Benzhydryl- 3-cycl opropyl azeti di n-3-ol hydrochloride (7.78

W)2007/ 056221PCT/ US20061043096 g, 24.50 mmol ) in ethyl acetate (100
m). The m xture was transferred to a separating funnel and shaken
vi gor ous|4- *ﬁhti%HralﬁF oflithe Bob¢ o7 hod (Rissahyvetk) Thes oF gawi q1) ayerar) |
was separgtedpand agyias) | ayer, fxté%actf#i further with ethyl
acetate (50 m). LI'he conbi ned organic extrdcts were dried (Na2504)
and concentrated to an oil. The oil was dissolved in dichloronethane
(100 mM) and cooled to -78C. [bis(2- nethoxyethyl)am no]sulfur
trifluoride (5.98 g, 27.05 nmmol/ 5.0 m wasdded dropwi se and the
solution stirred for 30 m'r»s—ag 78 a=ttem war ned to 0C and
stirred for a further 1 hr. Re&ction th rSaturated
NaHCO3 (50 ml) and brine and aguseous | extracted with
di chl oronmethane (50 m). T ;}@ned organi c extr ct§ were dried
(Na2SO»4) and concentrated to a yellow oil. The crude was

purifiedansidiLa Wi h /oe.t ta.te/ etrol. The
resul ting aﬁcoho %llss lg}ngnée sl%ﬁ" fhveﬂs’;ﬁlﬁfjl)on

cool ed t o-<CEPdRISGI kiU of HCL in et her (2M 25 m) was then added

dr opw se Guer. m T e itated fro Iutlo The
resul ti ng[CbsI lfrsrﬁy \/vanll;g 3|Srtr ]soczﬁ*él&%ncéa d:JTJIS&PdTOWSESfﬁ Srdn
filtered. Gffe Mg tort el vigs mm@tw {THRAIHEL )(,2Gad edarnch tdm‘: aolded
dried undgrcAsEHIBrdEghd A Rfsh d (A 71
g, 61%. |H NVR d4- n‘?eon?é 0. 30- O%ESEZée?ﬁll %x@giﬁg%}(&%rﬁ:ﬁ%% oq
4.23 (4H49:5 3535 WP ROHOn WA SE overs Y0LOHnuHes ESTIRES e\t Hifg
HO 3- cycly@amwlso”ﬂdlt&{ Q%Z@ts!tduf}.eec{"%:_o% QAR DGO LR dsjél{?tmn

e

pal | adi um ar bon ussa catal yst) under nitrogen was ad
et hanol %Sﬁromoﬁzsd%ﬁ ‘o7 dﬁ‘r“ifluoro ethyl)-2,3-dihydro-isoindol-1-

Benzhydry)heS (ag;l opropyie13- filderoazetddi nerthydreahl adde- 6204 9,

21. 23 .et hanal (50 s added to the catal
W2007/ 0 g’@éﬂf‘%&l‘f’b%fdé’é’f%ﬁé&% ide (93my 0034 Mo was added. The

reaction mixture was degassed with nitrogen and heated at 90°C

for 2 hours. The wmixture was concentrated and the reside was
purified using column chromatography eluting with 30% ethyl
acetate 70% petroleum ether to isolate both the protected
{406mg, 30% yield based on FW) and nen~protected thiol (171
mg, 20% yield based on FW). ES+ 248.14

2-(2,2,2-trifluorcethyl) -5-mercaptoiscindolin-1-one

[00246] 2-(2,2,2-trifluoroethyl) -5~ ( {triisopropylsilyl)
sulfanyl) iscoindolin-l-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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and the m xture hydrogenated at 60 psi on the Parr shaker
hydr ogenati on apparatus for 5 hrs. The reaction was filtered through
celite and WOoA®EMiR22k ed to an oil. Ether (50 nl) was added/EreheHsse9s
m xture cooled to OC and stirred until a precipitate formed. The
suspension was filtered and the filter cake was washed with ether (20
m ) and the solid dried under vacuum This furnished the product as
an off white solid (3.00 g, 93% . 1H NWR d5-DMVSO 8 0.52-0.56 (211,
n), 0. 59- @p%ﬁPRQE¢a¢§e19%55qaﬁﬁlﬁilmﬁt®®;é191.meéﬁtiéﬂlmlﬁiure
4.01-4.2 ( s
_N, Boc H%c%%%{%%t%rs% b%%‘;jc‘le &%%ife$h@%%%r%on Bpﬁhngdﬂli)E%” 248
hydr oxyazeti di ne- 1- car boxyl ate [00217]Ind|un1pomder was added to a
sol uti on EPMRYWRA-D- bronpi sobut yrat e (1 71 g, 8.76 mmol) and
tert-butyl 3- oxoazetidine- I-carboxylate indry DW (5 m). The
suspensi on was warmnmed to 60.0 fw an he seat source was
renoved (the internal tenperature ‘ned at for a sustained
period after renoval of the heat ~~The reaction was stirred at
roomtenperature for 90 mns and quenched with ice. The aqueous phase
was ext r et 8l v mitiiyjdormet iy B) { 2-mebihgldi ssiu gt {Na2SOh) ank
concentrated to give an oil. The oil . was purified by flash col um
chromat ography eluting with 30% et hyl acef at e/ hexanes to give the
title conmpound as a white solid_1.40 9, B4% | E NNR (CDC12, 400 Mhz)
1.29 - 1.33 (911, M, 1.48 (911 . IIE?K: , 3.79 (211, d),
4.03 (211, d), 4.18 (2H, qg). W200 56/21 U82006/043096 49
tert-butyl 3-hydroxy-3-(1-hydroxy-2-fret hyl pr opan- 2-
yl )azeti di ne- 1- car boxyl ate [00218] A sol ution of tert-butyl
3-(2-(et 1Y, r Qgg r.0 Z |dJn rboxylate
(0.50 g, hﬁwﬁ{&% . 20 2 B:Eﬁy#?/\%sﬁ%%o bt % ézsoﬁﬁef on of
DI BAL- H i HT33M]( 5. 2?3> rﬁrnﬁtlnsr@@ mluqmnm's mwmmmxm} -
solution &id o t f NHACL (2
m) and et hyly%get%t ‘36-(11%5% )05}1“(3290%5&1_ d{é%eroog%tgja%% 4931_5 % OO‘”
with briné® (B 1ahs Eridaapaed dinl Srhowm ratdsl tspcylwe h:mimde
The oi | vesy pu i (020 sby 44 25 ko] LRl QL0Q ARy of Ul g o

to 701 eth cetate/hexanes to give the title conpound as a co]or

oil 0.20 m SRS PAINVRT CIRAY, LU NFHT el FL Qe &, varm 3y g rsgom

3.58 (2Htéﬁpeﬁhﬁﬁid25ﬁeﬁﬂz Yol (Z3d, £¥Bn 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 agueous 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)

o]
F
<
;
/ F
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NBoc 50 3, 3-Di net hyl -1 - oxa- 6-aza-spiro[ 3. 3) hept ane- 6- car boxyl i c acid
tert-butyl ester [00219)To a solution of tert-butyl

3- hydr oxy- V0 2009emeky- 2- met hyl propan- 2-yl ) azeti di ne- | -PEAUSRO0G0430%5
(0.20 g, 0.82 nmmmol) in THF (4 m) was added in rapid succession,
K&QlBu (0.19 g, 1.72 mmol ) and p-tol uenesul fonyl chloride (0.16 g, 0.82
mml ) and the solution stirred at roomtenperature for 90 mns. Vater
(10 M) was,added and extracted with ethyl acetate. The organic |ayer
was dri ed® { Na230%) Bt eorrety bl e8- { ooyl veomromils i THe) ol ravast )
purified byodhasdy ool Upprchseeat ography el uting with 30 to 70%

et hyl acet gﬁgzﬂ;ﬁanes to give the title conpound as a colorless oil
0.13 g, 701" NVR ~ RSB0 636222 Fam £ B RO08 10480963 o uiNE R, n 40@H) -
?/23 L g)&méeeHc_o 95, 1146 (kb1 5) o fith (odlace A% g D01 429
N- C4- [ 4- |(_1;3‘»a SIS A2 12 Bkal b U885 [ r PEITHe s tyriplesriyBlphoshine
met hy 1- 2H-@yt ] -B-34 ama10) -y rddfydiiods Weldanyl) -Phanyvd).

pr opi ona %e %egqﬁazsz%d-row‘ sol qc? on oﬁh 3, 3-Di net hyléijlf% ggg@g%%}zwéaﬁve vessel
spi ro[3.3rﬁ ept ane. b-carbokyH WY t dritHRRACRSEarl A8 tig,010. @Y. 404y
mol ) in DOV (Bail) vets GRES taddatk tvddJI0reac el Al and 4 he,.
reaction sﬁlﬂgféc%cﬁtté%oéﬂé% gratyre faor 1 hr. The reaction was
concentrated to gl ve an oil Ich WY Udkd CHTFEYRIY S Freandar diaap 2
ghe oi | y%ﬂ| égiz:égl’mg@m' Wed"‘iﬁu;’& Bht@l Idig-dﬂe)im@')l@h getroleum ether
i1 soprogdcet ) G, 5 muol, 0.24 .an _

N- (4- [ 4- Chl_or o- 6%86?%%%}%%%%% S FRPEARNEY- pyrithediiep and the
yl sul f anﬁ%l-tﬁmrﬁ%@?%aéxme@e 283 tﬂgaf x@sﬂﬁuﬁTmla)sT‘%aﬁ:iﬂﬁw by R&1umn
m Xt ure \Ws-diedled -l y r r.S. e reaction was
all owed tg_cool tor oom terrt%g%aﬁ}rt;ﬂ %ﬁ%lyg-l Iat%t%é:&tv%i/?ﬁtﬁ?ﬁlﬁém( 26 *)
and et hyFYaE& & 9696 @D oithd lo0§shi SO%awseldas dried (Na2804) and
concentrated to give an oil. The oil wasppurified by flash col um
chromat ography eluting with 2.5 1 MeOH ilh ethyl acetate to give the
title conpound as a pale 88 ) % 114 :-NVR (d6- DVSO,
400MHz) 1.08 (3H, nm), 1.20 (B% 98™tR%3, .34 (213, q),
3.78 (213, d), 4.14 - 4.15 (4 35 (1H, s),/.5~1l (113, bre),
7.47 (21-1, d), 7.70 (213, d), , 10.47 (113, s), 11.43
(113, s). ES+ 480. W2007/05622%F SEO6/ 043096 Exanple 20 OH

Et O2C NBOQ-(2,2,2-trif1uoroethyl)-7—mercaptoisoquinolin—l(ZH)~one

5.

[C0243] 2-(2,2,2—trifluoroethyl)—7~((triisopropylsilyl)
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 wa.s

concentrated to give the desired material (gquant vield) .

N |
ON
s O Cl

Z2-chloro-N- (4-mercaptophenyl) benzamide

H
cl o /@/”
N\_Sm ) o

Compound d




tert-butyl

3- (2- (et hoxycarbonyl ) et hynyl) - 3- hydroxyazeti di ne-| car boxyl ate

[ 00221] n- bW QROA7IPERLM (1. 17 nmmol, 0.47 m, 2.5 M was Tad2eic0pmwese
to a solution of diisopropylamne (130 ng, 1.29 nmmol, 0.18 m) in THF
(8 mM) at -78C. The solution was warnmed to 0C, stirred for 15 m ns,
and cool ed back to -78C. Ethyl propiolate (128 ng, 1.29 mol, 0.13

m ) was added dropwi se and the solution stirred for 1 hr at -78C. A
solution of tertbutyl 3-oxoazetidi ne-I-carboxylate (200 ng, 1.17

mol n FHE- (2-ah)lovwaseaddad oL, pyed, for 30
m ns) Iand @Q?é??' U%I onﬁwar rreddtgg)ﬂgléhgﬁdzgeﬂ%iégg?%? %ﬁ? Rer 15

mns. The' on RE82§HeACKERARI (B- Bak) NHE Cthé2Ged :)naaldfbai;kact'eide
into et hykoacehat es(aeom:aa cdrbed (NaesH) v QnCOE'C%{?ﬁc?IE rqzéﬁegh
0

a brown 0|I 5Theg Furlfled by flashc urm chr omat ogr ap
el uting with°39% tﬁ?l’ﬁ‘&% at 8/ Fekapdsand gyivedt fbrectle t@npmmfllaska

col or| essToi ¢ty 28mine 6494 3 141, NNP5§QQ§:i§ 400 o 1.48
(9H, s), %% 111 l_@ 4, 04 éz k. 212 4d%/éig 4%2?’33%%&

Et 02C--) 0 ? ipitat he Chlorobenzoyl chloride (1340 g,
tert-butyr36% 2mc¢:a hbayaaa@@myéaetméﬁlﬁghméow d8ihe-ds1ow 5ec.

car boxyl 0222 al um on carbon (10 % under
n|troggn%’%a'litétatrr%lgplgﬁcg % tg %%Je%l%nSo‘F%?lwtb‘gr?e%% WW‘%SET 220°C for one

(et hoxycardeny | )"éltlﬂyﬂytll)rﬁ hy df Dxyezed | shderhe CROXYA ML (#5240 Broac

0.74 mol )744€ gt hanof,, { The_suspensi on was subjected to
hydrogen (Parr h{)drogené??'%%}jé%%ar at us? %tatiSs?’s? ‘Frb‘?é% FeuumrhHgith a

react i on WHSFFISE epeemndntbhcentomas saht ovel gt ahe abbhta dThed Oihd VaSrried

purified dy flasheLol Hom- chEONRE Ogs
2007/ 056221 PCT/ US2006/ 043096 corrpo‘gtg “”é%)er TR 1. 28 (311,

t), 1.43 3.32 (111, W(@

2-chloro-N- (4-mercaptophenyl}benzamide

[00251] S8-4-(2-chlorobenzamido) phenyl 2-chlorobenzothioate
(305 g, 0.76 mol), EtOAc (325 mL}, and water (65 mL} are
charged to a flask fitted with reflux condenser. A solution
of NaOH (3 eg., 50% ag.) is added and the wixture 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 la&er is dried over Na2804,
filtered, and concentrated to give the desired material (174
g, 87%).

Compound e

H
oy
HS ©
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s), 3.83 (411, oil 0.11 g, 50% 1H NMR (CDC13, 400 (911, s), 2.15
(211, t), 2.50 (211, t), dd), 4.18 (211, q). tert-butyl

3- hydr oxy- 33’(’3ﬂﬂﬁﬁﬂeﬁf2é1xypropyl )azeti di ne-1car boxyl at e [ 00223 UBR2é0sH43026y |
al um nium hydride (1.48 mol, 1.48 mi, 1 M DCM was added dropw se to
a solution of tert-butyl 3- (2-

(et hoxycar bonyf | et hyl) - 3- hydr oxyazeti di ne- 1- carboxyl ate (0.10 g, 0.37
nmmol) in DCM (3 m) at -789C. The solution was allowed to warmto 0C
and stirred for & -urttert B ynme-Nrhet resstardwplasy)enchedaniide Sat
NHACL (10 m) and extracted into ethyl acetate (10 m ), dried
(Na2SOH4), and concentrated to give an oil. The oil was purified by
flash col um chronmat ography eluting with 60% et hyl acet at e/ hexanes to

give the title conpound as a col orl ss CFSZ@& 111 NWR
(CDC13, 400 MHz) 1.48 (911, s}%c;,é@ 5 ( 1.93 (211, t),
3.76 (211, t), 3.82 (411, s).

| - oxa-7- aza spiro[4 3loct ane- 7- carboxylic acid tert-butyl ester
(00224] Tqy %tlo Qf tert- bu 3- Q%grox y-3-(3-

hydr oxypr opyI A7etT di e TS Phfgrlo. 3133 ol ) in THF (2
m) was &dﬁédqqxqza:mmrmmmeon KCI Bu (31 ng, 0.27 nmmol) and

p-t ol uenegiyf=any!l chl and the solution stirred
at room tenpergt urtel qigooéhlor%rgpér‘ét er F%g“%ﬁ Ggssdrie & flask.
ext r act edasiasivest t%ﬁopateftla@ nlhe versgarided ay el s&as;&ﬂdrﬁd:ﬁ Mg28M ) o2g,

ang CONCEN B! A:D1dAL Rl .o e300 V835 28! RLUIG by N !
solution was cooled to 0 °C and the 3,3,3~trifluoropropanoyl

chloride (55.2 g, 600 mmol) was slowly added to keep the
temperature below 10 °C). The reaction was then warmed to
room temperature. The organic layer was separated and washed
with brine (1300 mlL). The organic layer was then concentrated
on the rotary evaporator. The solid was slurried in
Heptane/EtOAc (390 mL/390 mL) for 30 min. Heptane (780 wl)
was then added and the slurry was cooled to 0 °C for 30 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-
trifluoropropanethicate (44.8 g, 189 mmol) and EtOH (70 mli)
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 siurry is

filtered and the filter cake is washed with H20 {3 x 35 mL).
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W2007/ 056221PCT/ US2006/ 043096 Exanpl e 21 JEI HNe HNH F
t> .. CIN MNjLSIOT 0 F F
N- ( 4- (4- ( 3-Weeejmseet pyr azol - 5- yl am no) - 6- ( 3- cycl opr opy IrC3/US2006/043096
f luoroazeti di n-1-y1)-5-fluoropyrimdin-2-ylthio)phenyl)-3, 3, 3-
trifluoropropanamde 3:1 HN 01, CI N SO2Me
6- chl or o-5-fl uoro- N- ( 3- (rjret hzl- 1H perazoI ]_?_ yl)- 2|— ion of
I net hyl sul f onyl rimdin-4-am ne Loons] To a so .
51, 6- di >c/h|’5lfl%-%ghz®péra)-c2rieea etk subdony | pysisdabaecha JEE; 25 )

was added.ghhSORE opyd agn he £d, 32 g, 10.20 mmol, 1.82 m) and
3- et hyl Clicl-clgifg)ﬂ)razol %-ﬂ%’e 1.04 g, 10.71 mmol ) and the m xture

stirred at® t erfFEr e UF elépicBY mm.fﬂmﬁd)leatci&m V\@9$<_ardg>|ié¢ht:}9d .
ith eth 1 )5 r (100 , the organic |layer wa
W Ydo e 00, d ﬁ??%%¥?ig23

washed with brine (50 m), 04), and partially concentrated
until a sbY9%F%h ar (SR et pi 148 e.49l'h§ts.u$‘fplensszm sBs s00| e, |?\5,an
ice bath §py slghrsancd, lderegh o0l vigstheg title £0 nd as a_ pale
yel | ow sol i{j. A second crop was obtai nedh%;y | edvi ng’nPﬁj;' ?ﬁ’a’c r%f"e %
stand ovethi ghtr (B2t &4+ ﬂa‘gf PBEHBD6.99, 139 NVR ( DNBO, 9 400 IvHz97 2. B,

3H, s), 238 - 1,05) 18 A8 dd 1105 S)n0d 1103 (Llde 1 (
g) Es+séo . 2\»1&@(])’0]73‘/00523212@&/ US2006, 041300961I0(§I'7( Hﬁ%cﬁﬁ'sé% 4,

6- ( 3- cycLopr'opy -’3-3T215uorjo?a61'et3r%ﬂn_—ﬁz-%ﬂl)l?ﬁrf |47t 0-1N X 3-1a3 hyl 34 pyEFRzo
|-5-y1) - 2Yaetiwalsukionyldpyriqs dinegl- amMne 148, 149, 150, 151, 153,

155, 156, 157, 159, 160, 169, i74, 176, 178, 180, 182, 184,
185, 187, 191, 193, 128, 189, 200, 203, 204 and 208 were made
according to the method described in Scheme TT and in Examples
6-8.

[00256] Compounds 68, 70, 96, 100, 110, 112, 113, 119, 141,
170, 172, 173, 175, 177, 186, 194, 195 and 202 were made
according to the method described in General Scheme (method B)
and in example 14.

[00257] Compounds 171, 17%, 188, 18%, 1380, 201, 206 and 210
were made according to the method described in General Scheme
{method A) and in example 24.

[(00258] Compounds 72, 73, 74, 83, é?, 108, 114, 118, 117,
120, 121, 137, 138, 139, 140, 152, 158, 161, 182, 183, led,
165, 166, 167, 207 and 211 were made according to the method
described in Scheme VII and in Bxample 11,

(00258] Compound 181 was made according to the method
described in Scheme T and in Example 1-2.

(002601 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.

(002621 Compounds 183, 196 were made according to the method
described in Example 22.
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[ 00226] A suspensi on of 6-chl oro-5-fluoro-N-(3-nethyl -

pyr azol

-5-yl)-2-(net hyl sul fonyl ) pyri m di n-4-amne (100 ng, 0.33 mol)
and 3-cycl oFPepyps@2f | uor oazeti dine (50 ng, 0.33 Mol ) iACT/US2006/043096
1 hr. The

acetonitrile (5 m) was heated to 500C and stirred for

m xture was allowed to cool
The organic |layer was dried (Na2SO4) and concentrat ed

wat er (20

m) .

and diluted with ethylacetate (20 nl)

and

to give a solid. Purification by flash colum chronmat ography el uting
with 40%"%@%Af3cet rtraxshed antemnade aretatd A the tdda

conpound &%l l\@blé}@aﬂé cg_(Qj4 ny, 51% 1H NWVR (Dr-1SO 400 MHz)
0.51 - 0.52 (2H, m), 0.68 - (2H, m, 1.42 - 1.59 (1H, m), 2.29
(3H, s), 3.31 (3H, s), 4.20 - 4 36 (415‘13@_& 6.41 (1H s), 9.98 (IH
s), 12.13 0@)1,31 I" P AR F-NH-—er<k n
NA' SO F N{(4- (\‘? yl-lH— pyr azol 5- yI am no) 6- (3 cycl opr opyl T(Br’ﬁins)
f1 uor oazet{i di n- 1 yL)-b-T’i ybg(ﬁ y' ng(y(gﬁ-wyjl 3
91‘(41—”[
grl ;I uorfnm%@img ifﬂ 0%2 %iﬂ f), 6§ 1H, 5), 5.81 (1H, brs), 6.38 (1H, 1),
(3-cycl gpr ") 7.45- 730(51{ m) 7.64-7.81 (3H m), 9.50 | 16
y1) - 5-f1 ugro- N ( 3- et hyl - 1 ’
(et hyl sul[TonyT )y py|im dim=f#n
3,3,3-trifil uoro- N-{ 4- mercagtj 9\31)09%0% 7 ) in
DVF (3 i Sheat etd290 g0 t ,75 g\(& Q‘ong_\g@g
diluted with ethy|acetate§§ 5 (lls 0.1 e
W02007/ 0562ZIPCT7 US20067 0438R é.,,--s polsts g Ty S
washed wi th brine [20 m%‘ 3.95 (a4 { Nay gid #. ‘(’ o‘__o, e an
oi | . Conpound-fas putiFPed; By jESS hé? _,-- ? \g L8, &1 iveds
wth acetonitrile wat er T 9;3__ < '},fog%' ofely dasa phite
sol i d (TFA salt, 41} 271y, 3THnish ’s“J‘Q’OS{B‘Hs) 3-5;;3’747'('5”’212
3 b mj;
m, 0. 61-0 64}(5%H M L 385 49?1}4 ﬂn‘é), 580 (1H,vbrs), 7.47-7.85 (6H.m), 7.82-
7.85 (2H,m), 9.24 (1H,brs), 10.74 (1H,brs), 11.69 8.45
(1, brs)
(DMSO-d6) 1.44 (3H,s), 2.06 (3H, s), 3.19 (3H,s), 3.69
I (2H,d), 3.83 (2H.d), 5.41 (1H, brs}, 5.60 (1H,vbrs), 7.45-
51 536.60 9.1
7.61 (6H,m), 7.82-7.87 (2H,m), 9.28 (1H,brs), 10.75 '
(1H,brs), 11.69 (1H,brs)
(DMSO-d6): 1.99 (3H, s), 2.29 (2H, m), 3.89 (41, m),
1-52 458.50 1531 (1H,s), 5.51 (1H, br s), 7.62 (5H, m), 7.93 (4H, m), | 8.965
9.21 (1H, s}, 10.54 (1H, s), 11.91 (1H, s)
5(1';;/180 -d6): 1.99 (3H, s), 2.33 (2H, m), 3.89 (4H, m),
53 493, (1H, ), 5.60 (1H, br s), 7.58 (3H, m), 7.69 (1H, d),
9232 1791 (3H, m), 8.00 (1H, d), 9.24 (15, %), 10.56 (111, &), | 9598
11,77 (1H, 5)
(DMSO-d6): 1.99 (3H, s), 2.33 (2H, m), 3.90 (4H, m),
1-54 492.52 [5.39 (1H, 5), 5.60 (1H, br s), 7.56 (2H, d), 7.65 (2H, d), | 9.540
7.92 (2H, d), 7.99 (2H, d), 9.38 (1H, s), 10.54 (14, s)
(DMSO-d6): 2.03 (3H, s), 2.34 (2H, m), 3.89 (4H, m),
1-55 544.59 537 (1H, s), 5.56 (1H, br s), 7.57 3H, m), 7.82 (2H, s), | 9.636
7.99 (2H, m), 9.42 (1H, s), 10.90 (1H, s), 11.90 (1H, 5)
(DMSO0-d6) 2.05 (3H, s), 2.33 (2H, m), 3.96 (4H, m),
1-56 526.61; [5.48 (1H, s), 5.60 (1H, brs), 7.58 (2H, d), 7.62-7.92 (6H, | 9.16
m), 9.54 (1H, brs), 10.84 (1H, brs).
(DMSO0-d6) 2.00 (3H, s, 2.30 (2H, m), 3.81-3.91 (65,
(57 506.58 [™): 5:37 (1H, 5), 5.56 (1H, brs), 7.28-7.38 (2H, m), 7.40-
538 1755 @H, m), 7.71 (2H, d), 9.2 (15 brs), 10.41 (1. | 920
brs), 11.66 (1H, s).
(DMSO-d6) 1.90 (3H, s), 2.30 (2H, m), 3.68 (2H, s},
1-58 506,54 13.95 (4H, m), 5.37 (1H, s), 5.55 (1H, brs), 7.28-7.58 (6H,| 9.41
m), 7.75 (2H, d), 9.45 (14, brs), 10.50 (11, s).
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1.93 (3H,s),
7.71 (211, d),

(2H,d),

3.55 (2H, q),
( 9.39 (111, s),10.57 (111, s).ES+ 540.

WO 2007/056221

4.00 -4.18(411,n), 5.27 (111, s), 7.54

PCT/US2006/043096

No

Compound M+1 (obs)

IH NMR

Rt
(mins)

1-59

527.00;

(DMS0-d6) 2.04 (31, s), 2.34-2.27 (2 H, m), 3.52-3.89
(4 H,m), 545 (1 H, 5), 5.59 (1 H, brs), 7.59 (2 H, d),
7.80 (2 H, d), 7.94 (1 H, d), 9.0 (2 H, m), 9.37 (1 H, br s),
11.01 (1 H, s).

8.837;

1-60

510.50

DMSO 2.05 (3H,s), 3.9-4.01 (2H,m), 4,17-4.26 (2H,m),
5.38-3.42 (2H,m), 5.52-5.54 (0.5H,m), 7.45-7.61 (6¥,m),
7.86 (2H,d), 9.34 (1H,brs), 10.76 (1H,s), 11.70 (1H,brs)

8.99

I-61

(DMSO0-d6): 2.02 (3H, 5), 2.33 (2H, m), 3.90 (4H, m),
5.36 (1H, 5), 5.55 (1H, brs), 7.41 (14, 1), 7.58 (2H, d),
7.62 (1H, m), 7.78 (3H, m), 9.35 (1H, s), 10.67 (IH, s),
11.83 (1H, 5)

9.451

[-62

520.52

(DMSO-d6): 2.16 (51, m), 3.24 (2H, m), 3.98 (2H, m),
4.18 (1, 5), 5.62 (1H, br s), 6.94 (1H, br s), 7.54 (6H,

), 7.87 (2H, d), 10.25 (1H, s), 10.78 (1H, s), 11.92 (1H,
s)

9.232

I-63

473.00

(DMSO-d6) 2.05 (3 H, 5), 2.36-2.27 (2 H, m), 2.6 (3 1,
s),3.91 (4 H, 1), 5.42 (1 H, 5), 5.58 (1 H, brs), 7.52-7.49
(1 H, m), 7.58 (2 H, d), 7.85 (2 H, d), 8.01 (1 H, d), 8.66-
8.64 (1 H, m), 9.41 (1 H, s), 10.76 (1 H, s).

8.274

1-64

506.55

(DMSO-d6): 107 (3H, 1), 2.29 (ZH, m), 2.42 (2, m),
3.17 (3H, 5), 3.88 (4H, m), 4.11 (1H, m), 5.47 (1, 5),
5.66 (1H, br s), 7.56 (6H, m), 7.81 (2H, d), 5.23 (1H, s),
10.71 (1H, 5), 11.74 (11, s)

9.232

1-65

318.64

(DMSQ-d6): 0.54 (2H, m), 0.84 (28, m), 1.71 (1H, m),
2.31 (2H, m), 3.17 (3H, d), 3.87 (4H, m), 4.12 (1H, m),
5.49 (1H, s), 5,72 (1H, br s), 7.54 (6H, m), 7.83 (2H, d),
9.20 (1H, 5), 10.70 (1H, s), 11.74 (1H, s)

9.316

1-66

564.70

DMSO 1.16 (9Hs), 2.06 (3H,s), 3.59-3.64 (2H,m), 4.09-
4.17 92H,m), 4.58-4.64 (1H,m), 5.39 (1H.5), 5.55-5.68
(1H,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)

9.71

[-67

482.60

DMSO 1.09 (3H,1), 1.14 (9H,s), 1.98 (3h,5), 2.34
(2H,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)

9.11

1-68

495.00

(CD30D): 1.20-1.25 (3H, 1), 2.15-2.20 (34, 5), 2.40-
2.50 (2H, qd), 3.05-3.15 (4H, m), 3.80-3.90 (4H, br s),
4.00-4.05 (1H, m), 4.20-4.25 (2H, m), 4.30-4.38 (2H, m),
5.45 (14, s), 5.75 (1H, ), 7.60-7.64 (2H, d), 7.66-7.70
(2H, d).

7.656

[-69

534.00

(400 MHz, DMSO) 1.17 (9H, s), 2.23-2.36 (2H, m),
3.80-3.93 (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, 5), 11.89 (1H, brs).

8.69

1-70

465.00

(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 5),
4.35-4.45 (3H, m), 5.45 (1H, s), 5.60 (1H, s5), 7.60-7.70
(4H, m)

7.975
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Exanpl e 22

N-(4-(4-(5-net hyl-1H pyrazol - 3-yl am no) - 6- (3-f | uoro- 3-
met hyl azeti di n-1-y1) pyri m di n- 2-yl t hi o) pheny1) - 3, 3, 3-

trifl uoroprygatami@el (1- 168) [00228] The al cohol PCT/US2006/043096
N-(4-((4-(5-nethyl -1H pyrazol - 3-
yl am no) - 6- ( 3- hydr oxy- 3- net hyl azeti di n-1-y1) pyri m di n- 2-
y1l) sul fanyl ) phenyl)-3, 3, 3-trifl uoropropanam de (24ng, 0.05 mml) was
di ssol ved w-th dry dichloronet hane (3nl) under nitrogen. The m xture
was soni catePFunrd Pahieha B MM& the resul ting pal e pink cloudy | Re
suspensi on cobled _gn an i ce_bath., Deoxofl|uor (11plL, 0.06 mml) wdgnins)
added dropgwi se. Affer 10 ni(RM¥3:d6) COMB.1F (3Hhe CREBLINKI(BH, §GIT),
sol uti on ghowed conpl et e aAd (eHeaClEONV.8rS4 (FH tp OH®), 1. 7Bl BMEDRROYN.
The reactijon ikt uf e*9@37 dplkitSets (. sharlDOM ERd, wAshed. 56 LR, aar atl ed 65
sodi um bi gar bonat e|sol ut i a&l‘?-%ﬁ%@%ﬂ g, 9. Th &1, dng AT aphas2 (as dri ed
over sodiumsulfate and colNéBntrated in vacuo, The residue was taken
up in ethyl acetate and puGR:i08 1633 (66, s)n2. ICNBHYEY, 0GOaAPHYym{, .44 ca,
0- 100% Et QAc-Ipét r of etd- 88 HEHT, 40601 (AN 206 5086G2R1HCT/SUSAINS, 048096 642
gradient elution) fo give [(4hbnmpr oduct as a white solid after fregze
drying (14 g, 60%) . Exanpl(BMEO-ds) KR.8INGN, B, L4y (ZHGnf 231 (2H, m),
-73 43947 13.14 (2H, q), 4.04 (4H, §), 5.55 (4H, s), 6.65 (2H, d), 7.18} 9.513
(2L, d), 8.27 (1H, ), 10.04 (1H, s)
(PMSO0-d6) :2.28 (3H, s), 2.33 (2H, m), 3.92 (4H, m),
1-74 487.51 4.36 (2H, d), 5.56 (4H, s), 6.65 (2H, d), 7.19 (2H, d), 7.25|10.081
(SH, m), 8.87 (1H, s), 9.95 (1H, s)
Ar(}:z)fs\,df(;écl(ﬁ)HZZ)Z-Z.SS (2H, m), 3.80-3.96 (4H, m),
T .28-4, 2H, m), 5.10-5.22 (iH, m), 5.55-5.80 (?H, m s
75} 50800 1) 7767 (65, m), 7.75-7.90 (211, m), .23 O11, (s), o0 833
(1H, s), 11.94 (1H, brs).
NMR (DMSO0-d6) 0.5-0.6 (2H, m, (alk), 0.8-0.9 (3H, m,
alk), 1.05-,15 (3H, t, CH3), 1.45 (31, s, CH3), 1.7 (EL, m,
76 46641 (CH),2.3-2.4 (2H, q, Ch2), 3.15 (H, brs, OH), 3.75-3.9
(4H, m, alk), 5.5 (H, s, ar), 5.7 (8, brs, ar), 7.5-7.6 (2H, | /-8
‘?\f g;}, 7.7-7.8 (2H, d, ar), 9.8 (H, brs, NH) and 10.2 (H, s,
Z(COID30D):)1.204 253 (3H, 1), 1.30-1.35 (6H, s), 2.00-
) -05 (3H, ), 2.1 (2H, s5), 2.35-2.40 (2H, qd), 3.60-3.75
77 47600 {61, brs), 5.35-5.45 (1H, 8), 6.50-6.60 (1. 5), 7.50-7.55 | 5487
(2H, &), 7.75-7.80 (2H, d).
1((23]53?01')): 0.65-0.70 ( 2H, m), 0.95-1.00 ( 2H, m), 1.20-
) 25 (3H, 1), 1.70-1.75 (1H, s), 2.45-2.50 (2H, qd), 2.95-
781 32100 3705 (411 m), 3.80-3.95 (STL 1), 4.10.4.2 (2H,qm)), 4.30- | 7734
4.35 (2H, m), 5.45-5.55 (2H, m), 7.60-7.70 (4H, d*d).
éI'IJ_IMS)O;dgg 1.05 (3H, t), 1.65 (3H, s), 2.03 (3H, s), 2.37
. . q), 3.88 (2H, d), 4.18 (2H, d), 5.37 (1H, s), 5.60
1-79 940 101 bre), 7.50 (28, d), 7.71 (21, d), 5.5 (IH,)brs), 7.93
10.11 (1H, brs).
((?’]?-IMS)O-dG) 1.11 (3H, 1), 1.35 (91, 5), 1.80 (3H, 5), 2.00
_ » 8), 2.35 (2H, q), 3.88 (2H, d), 4.08 (2H, d), 5.36
1-80 49554 V1K, brs), 5.67 (1, brs), 7.45 (2H, d), 7?73 (21?2{, ), 9.00 | 27
(2H, brs), 9.40 (1H, brs), 10.10 (1H, brs).
2(121\480—(16) 0.90 (9H, ), 1,10 (3, 1), 1.99 (3H, s), 2.33
N » @), 3.57 (2H, d), 3.98 (2H, d), 5.36 (1H, brs), 5.61
1-81 482.00 gg brs), 7.49 (2H, d), 7.71 (2H, d), 9.38 (1H %), 10.10 | 386
s 8)
(DMSO0-d6) 2.25-2.38 (2H, m), 3.17 (34, s), 3.86-3.96
1-82 522.00 [(4H, m), 5.55-5.80 (2H, m), 7.40-7.66 (6H, m), 7.82 (2H,| 8.67
d), 9.33 (14, 5), 10.75 (18, s), 12.11 (1H, brs).
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N (4-(4-(5-nethyl - 1H pyrazol - 3-yl am no) - 6- (2- (azetidin-1yflethyl)pyri

m di n- 2-yl t hi o) phenyl ) propi onam de Cl

Et hyl

2- (2, 6-di chiverzepeee2dl di n- 4-yl )acetate [ 00229) To a sol ut i RIT/@20@st0830b6

2-(1, 2, 3,6-tetrahydro-2, 6- di oxopyrim di ne-4-yl)acetate (10 g,
in toluene (150 m) and P0013 (14.1 m,

nmol )

50.5
151.5 mmol ) was added

tripropylamne (9 m) dropwi se (exotherm c reaction occurs). On
conplete addition the reaction mxture was heated under ref lux for
3 h. React(i«® il HeviBool ed to roomtenperature then pguiRgd’
onto crush with rapid stirring. Mxture stirred fi@hins)
30 mins, then basified witHD3M¥DdM CarbBhbtE 2and2EXquineDEs oA, et Nyl
acetate (3 x dgp n) 56%? Bi 242 (Bi.e).coO{ 1T ds), MatsHeds wiL, inyvatser
brine, drifed (MgSOh) . fi ?‘éﬁé&ﬁfﬂ),é?mdiﬁﬁgdjﬂq?ﬁaam rh) 7ls2aygp 4 269
dark red qil. Crude producf3ipumi piediBybs) mss @ley, @rat ography (1209
Si 02, 0 ta 35% Et OAc/ pet r ol(PMSO-AB} &9 Ok s}, il I0€3WONPOSE R A Hr3), T ¢
oi | (8.95d, 751). LH NMVR (JCOB3H, Ws32.3¢32H, )t 3.6932183d) 2.8BL(28) d), 4. 24
(2 H q), |[7. 418341 H, 489.00 §S35283, brty; K70 (1H, 5), FIN(T ~vord), TG W1 )| 8.93
W2007/ 056221 PCT/ U52006/ 04309 @It d)y .18 (1H, brs), 10.08 (1H, s), 11.68 (1H,
2- (6- (5-nethyl- 1H pyrazol -Bs¥l ani n0) - 2- chl or opyri nmi di n4-yl ) acet at e
[00230] A gol ution of ethyl)(RMSD-86XI0AN@BD(RA, 0N, 0i40-049 0, as)e 1 408
(1.0 g, 4.)25 mml)| sodi unGlbdi dd3(-0.2637Hgm),4. 63/ Bls), 2.34 (2H, q),
3- ani no- 5-{net't8A py W@ (B63 (AL, R62RHD)] 3.36 arH s), 5.60 (1H, s), 7.47| 7.63;
N, Ndi i sopriopyl et hy| ani ne ([@F0@).M.70 @F53),9nl (1 Hivass),nieaised Hak), 106¢
until reagtion_was|conplet{dHbg)h). Reaction nixture was then cogl ed
to room tenperaturg, dil ut/é@MEQ-Heethid (3ateaoe(IHO02ADY2HWPSAGT W Th
sat, sodi ym hydrogen_car bghat@laol i GHELbis)x5. 31 Hib)s), dvdt @H,£)3 X 30
m), bring (366m )| &¥3-2 %&g@@& (1K), ei2eT4 amt, enapal-ar7ad4Hm)y ac 83
to | eave an orange] oi | . C{ad&7gdddben), RS (pHitir)i del1HYIH.ERgh.7
chr omat ography..(8i D2 60- 10888 Ft 0Ac/ Petrol) to give title conpound as
a red stic¢ky oil (P.520 g,|(B@MEO-dDHZKNRIHCHCL3F-2342QH( B)18.50 141, 2. 41
(3 H s),[3.52 (2 H, s% 4)- 1339 QHs8),§)S5 GH20bs3, B0S5 (124, Hd),ver4/(3H,0ad
signal); ES+!2d6. | Nf$ Nir‘?d_)ol 2 NISODELRAY(LH, 1), 7.47-7.52 (2H, m), 7.55 | 9.63
2- (6- (5- met hyl- 1H pyr azol-@yEami 3P HadY, 783 @P; dpioddditiidby), phenyl)
sul fanyl ) pyri-midint4-yl ) adédflaske: [00231] A suspensi on of Et hyl
2- (6- (5- met hyl- 1H pyr azol | PMPCadeINo)2 BREH), dGoFH; )i don(3Hyd)) 268 at €
(0.676 g, | 2. ig nmol ) _and WFA%@H&;@ pheh§ 1§30l B6artdem),0L.a45) g,
2.29 mol ) i w88 but atfl->4 18y, 48Q (Hddrdd SGadEr, $ef bkl Bmesnght 7.81
Reacti on (2H, d), 7.72 (2H, d), 9.48 (1H, s), 10.13 (1H, s), 10.50
(1H, brs).
(DMSO-d6) 1.08 (3H, t), 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,
1-.89 493.50 d), 4.15 (24, d), 5.32 (1H, s), 5.61 {(1H, brs), 7.48 (2H, 3.14
d)), 7.75 (2H, d), 9.45 (1H, s), 10.12 (1H, s), 10.57 (1H,
S5}
é}:})_lms)o;dg (g.}s{g (9H, s), 1,10 (3H, 1), 1.90 (31, ), 2.34
- » 4); 3. » 5), 3.82 (2H, d), 4.00 (2H, d), 5.35
1-90 496.00 \1H. 5), 5.67 (1H; bre), 7.49 (24, ), 7 (?_H,)d), 9.43 |9282
(1H,s), 10.11 (1H, s)
(DMSO-d6) 2.22-2.36 (2H, m), 3.81-3.95 (48, m), 4.31
Lol s542.00 (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), 8.74
11.95 (1H, brs).
2(22/1(32?1@6)) 1.08 (3H, m), 1.20 (6H, s), 1.98 (34, s),
- . 1, q), 3.78 (2H, d), 4.14 - 4,15 (4H, m), 5.35 (1H,
1-92 #8000 175 61 (131, brs), 7.47 (21, ), 7.70 (2, d) > oh (11(-1, 5),| 8307
10.07 (1H, s), 11.43 (1H, s)
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m xture was then cooled to roomtenperature, ethyl acetate (20 m)
added causing precipitation of product. Solid was collected by
filtration, WRa8ti®@as2a t h sat, sodi um hydrogen car bonat e SREITUIS200%{043096

wat er, diethyl ether then dried by suction to | eave title conpound as
a yellow solid (0.425 g, 43%). 1H NMR (DMBO) 1.12 (3 H, t), 1.20 (3
H t), 2.00 (3 14, s), 2.40 (2 H, q), 3.66 (2 H, s), 4.11 (2 H, q),
5.05 (1 H~br-s)y 5 30 2007/ 056221PCT/ US2006/ 043096 (1 H, br s),
7.53 (2 H,|SHmpopnd VitD () B NMR 20 (1 H, s): ES+ 441 N N AN N fNRN]
S N (4-(4-i(5- et hyll - 1H pyrazol - 3-yl ami no) - 6- ( 2- {mins)
br omoet hyl}) pyri mi di n- 2-yl t HOY30etdy 1) or GHL, enanbsies Y252 A42 W1,
sol ution df ljghi um bpg ghyli HES (3H,meX #ARYAHOmYrsEs (131, 2AE), 665 3nMD! )
was added |to & suspensi on |k 7EBHFH, m), 7.35 (1H, m), 7.47 (2H, m), 7.70 (2H, | 5->40
2- (6- (5-mgthyl-1H pyrazol - 8Yy3.ahiih)br 8) 10407 (1M ps)opi onam do) phenyl)
sul fanyl ) gyri ni di n{4-yl ) acdDME0dsy} .12 (BHPEY2 (IH, 6, CABYI QLT alf
(10ml) under jgqi t | ogen,pt FOSHhEr, &r s)Theo sLEpey i 12w s) S4.43 (lch, Al
700C for qne hour. | The r ea@68dh Hybx$)ur.49 (RE, By drrl eIed) V. sh(1a. br| 5 162
saturat ed |sol ution| of sodi @m®PB4r Hosat e (15nil). Extractions wer ¢
carried o4yt ' with|ethyl adMIQ@-doBk25MEE,. mIhe1qEHAR), 2.06aSHPHCKWasned
with briné they dr| eggpyerZABEHEsDURT 5019068, mi®45 ei,dyes. s%BQ 1, aken
up in acetonitrile| (25nl) . bEbt7a¥sPHnd), 7i78r(2Hi de 9(sb. GAl prsyas.2added &
the reactilon mi xture whi chi(i\h$).t hen stirred at 700C for one hour] The
reaction fixture was hydr giP¥E0-dbY h1 b3ty ratse@rs ef, al60qBH0%), 3.0d1 Um
bi carbonatle (kM) | kg ¢agtirbnd 2idr(@Hea) Bi7ee BU4 i) Seiehyl, gcet at e
(3x25n) . |The orgahi ¢ was [b&8KWasHed7.oi (1ot R4 (RENd)IpiERI1HYES), | - 42
magnesi umisul fate to afforll0.ihéH.is).l e conpound without any further
purification (300ng, 301).|(PRISQE) N.N (RN, 1.3-1.4 (2H,m), 1.5-1.8
CN N- (4- (4- (5-net hy1- 1H pychko).-203/380)nd) 7-6-2321 Hank 2i4di @H]y), 3.68
yfl et hyl) pyrifm’di nf ﬂ%@cﬁi %@eﬁﬁi PLOpiSonéif.ee 5[60QPB3),A.70 xt ur e | of.9
N- (4- (4- (3- met hyl - LH- pyr aZgELBs), yi@reHa), 678 @Hhdp9est (il hrpy 16,02 di n- 2-
WO 2007/ 056221RCT/US2006/ (X961 L {HLbispheny! ) pr opi onami de (100my,
0. 21mol ) |and azetj di ne (JERYISQAEBMEBIFHI 0, HioreXHhy), fladsnaed, te),( 2i)
was stirred at,er 0Om t e erhP ¥ fELinde? 32 GHLtO0Y6A (A sPHB (D 24
hours. The 198 454.00 [5.38 (1H, brs), 5.51 (1H, s), 5.62 (1H, vbrs), 7,47 (2H, d),| 7.87
;.7;) (2H, d}, 9.16 (1H, brs), 10.05 (1H, brs), 11.65 (1H,
I'S).
(DMSO-d6) 0.87 (6H, d), 1.10 (3H, 1), 1.81 (1H, sep),
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 (18, vbrs), 7.47 (21, | 8.35
g), )7.70 (2H, d), 9.17 (1H, brs), 10.05 (1H, s), 11.65 (1H,
TS ).
(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, 1), 3.88 (2 1, 1), 5.40 (1 H, s), 5.6 (1] 8.830
I, brs), 7.50 (2 H, d), 7.72 (2 H, d), 9.63 (1 H, br s),
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),
1-101 508.00 3.59 (2H, d), 3.83 (2H, d), 5.37 (1H, brs), 5.44 (1H, s), 5.34
5.65 (1H, vbrs), 7.47 (2H, d), 7.69 (2H, d), 9.16 (11,
brs), 10.05 (1H, s), 11.65 (1H, brs).
O(Iggdég-d@ 0.32 (2H, d), 0.41 (21, d), 0.53 (2H, @),
~ . »d), 1.08 (3H, 1), 1.20 (1H, m), 1.70 (1B, m),
[-102 49284 134 QHL o), 3.65 (4H. qQ), 5.34 (1H, s), 5.68 (IH,_br)s), 8.402
7.52 (2H, d), 7.71 (2H, d), 9.33 (1H, s), 10.04 (1H, 5)
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reaction mxture was diluted with ethyl acetate (40ml). The organic
| ayer was washed with a saturated solution of sodium bicarbonate
(10m) and WPI2HEO6620M) , :

residue was purified by Glson HPLC to afford the title conpound as a
bis-trifluoro acetic acid salt (0.5mg, 1% . 1H NMR (CD30D): 1. 30-
(3H, m, 2.15-2.20 (31-1,
), 4.00- 4.15(411, s),6.50-6.55(111, s),

t), 3.50- 3.

55 (2H

then dried over magnesi um sul f atcx/GSEns/04

S), 2.40-2.50 (411, m),2.80-2.90 (211,

3096

1.37

7.55-7.65
br--) Cp

£pmpopyd
No 1y

i+ 17 Gobp)

BONIRL, m). ES+ 438 Exanple 24

Rt
{rmins)

[-103

478.78

(DMSO-d6) 0.34 (2H, d), 0.40 (2H, d), 0.81 (41L, d),
1.19 (1H, m), 1.81 (1H, m), 2.01 (3H, s), 3.66 (4H, ),
5.40 (1H, s), 5.61 (1H, br s), 7.48 (2H, d), 7.71 (2H, d),
0.37 (1H, 5), 10.39 (11, s)

8.229

I-104

506.00

(DMSO-d6) 0.30 - 0.35 (2H, m), 0.30 - 0.44 (2H, m),
1.16 - 1.21 (1H, m), 1.56 - 1.75 (6H, m), 1.83 - 1.90 (2H,
m), 2.00 (3H, 5), 2.76 - 2.82 (1H, m), 3.65 (4H, dd), 5.35
(1H, 5), 5.58 (1H, s), 7.47 (2H, d), 7.72 (2H, d), 9.19 (11,
5), 10.06 (1H, 5), 11.65 (1H, s).

8.938

I-105

504.83

(DMSO-d6) 0.32 (2, d), 0.42 (2H, d), 0.55 (25, m),
0.82 (6H, m), 1.19 (1H, m), 1,70 (1H, m), 1.80 (1H, m),
3.65 (4H, q), 5.43 (1H, 5), 5.65 (1H, br 5), 7.47 (2H, d),
7.69 (2H, d), 9.68 (1H, s), 10,42 (1H, s)

8.544

1-106

479.78

(DMSO0-d6) 0.32 (2H, d), 0.40 (2H, d), 0.49 (2H, q),
0.81 (2H, d), 1.19 (1H, m), 1,74 (1H, m), 3.63 (4H, m),
3.87 3H, 5), 5.4 (1H, 5), 5.81 (1H, br ), 7.75 (2H, d),
8.00 (2H, d), 9.29 (1H, s)

9.321

I-107

520.00

(DMSO-d6) 0.44 - 0.47 (2H, m), 0.57 - 0.61 (1H, m),
0.82 - 0.89 (4H, m), 1.54 - 1.60 (1H, m), 1.79 - 1.85 (1H,
m), 2.02 - 2.05 (3H, m), 2.06 - 2.07 (34, m), 3.76 - 3.80
(2H, m), 3.85 - 3.90 (2H, m), 5.38 (1H, s), 5.64 (1H, brs),
7.47 - 7.51 (2H, m), 7.70 - 7.74 (2H, m), 9.28 (1H, s),
10.39 - 10.41 (14, m), 11.69 (1H, s)

9.198

[-108

354.68

(DMSO-d6) 2.1 (3H, s, Ch3), 2.3-2.4 (2H, m, alk), 3.9-
4.0 (4H, m, alk}, 5.65-5.7 (3H, m, NH2, ar), 6.65-6,75
(2H, m, ar), 7.2-7.3 (2H, m, ar) and 9.6 (1H, brs, NH)

7.81

1-109

496.90

(DMSO-d6) 1.33-1.36 (2H,m), 1.48-1.52 (2H,m), 1.82-
1.86 (4H,m), 1.18-1.23 (2H,m), 2.08 (3H,5), 2.10-2.15
(1H,m), 3.68-3.75 (4H,m), 5.5 (1H,brs), 5.67 (1H, s), 5.8
(1H,brs), 7.42 (1H,d), 7.58 (1H,d), 8.11-8.17 (1H,m),
9.27 (1H,s), 10.15 (1H,5), 11.9 (1H,brs)

8.6

I-110

496.90

(DMSO-d6) 0.33-0.36 (2H,m), 0.42-0.48 (2H,m), 0.82-
0.86 (4H,m), 1.21-1.24 (2H,m), 1.85-1.89 (1H,m), 2.08
(3H,s), 2.10-2.15 (1H,m), 3.66-3.75 (4H,m), 5.42
(1H,brs), 5.67 (1H, s), 5.8 (1H,brs), 7.42 (iH,d), 7.52-
7.58 (1H,m), 7.75 (1H,d), 9.27 (1H,s), 10.65 (1H,s), 11.9
(1H. brs)

8.52

I-111

534.00

(DMSO-d6) 0.32 - 0.36 (2H, m), 0.54 - 0.57 (24, m),
0.80 - 0.86 (4H, m), 0.88 - 0.91 (3H, 1), 1.15 - 1.24 (1H,
m), 1.32 - 1.40 (2H, m), 1.46 - 1.53 (2H, m), 1.80 - 1.84
(1H, m), 1.99 (3H, s), 3.47 (2H, 1), 3.51 (24, d), 3.64
(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)

10,237

[-112

458.70

(DMSO-d6) 1.12 (3H,s), 2.02-2.15 (5H,m), 2.3-2.4
(2H,m), 2.8-2.9 (1H,m), 3.85-3.92 (4H,m), 5.42 (1H,s),
5.65 (1H,brs), 7.55 (2H,d), 7.75 (2H,d), 9.2 (1H,brs),

8.34

10.7 (1H,s), 11.7 (1H,brs)
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N (4-(4-(3-nethyl-1H pyrazol -5-yl am no) - 6- (3-cycl opropyl- 3-
fl uoroazetidin-1-yl)pyrimdin-2-ylthio)phenyl)-3, 2, 5-

trifl uor oprepanerisee!

HN N N |

)? She

6- (3-c7cl opropyl-3-fluoroazetidin-l-yl)-N(3-nmethyl-111-
pyrazol -5-y1)-2-(nethylthio)pyrimdin-4-am ne [00234] To a m xture of
6- chl oro- N- ( 3- net hy1-111- pyrazol - 5-

PCT/US2006/043096

yl)-2-(nmethylthio)pyrimdin-4-amne (150 g, 0.58 nol) and 3-
cycl opr opyfIC@npdund Mz éobsifi HENRgRIr ochl or 1 de (132,277, 0. 87 ot
added di i siopréfsyl et hyl amine (208 g, 1.61 nol) and isopropanol (1.[1: 9
L). The nixture was heat ed| @M8efdeyx0B670. A3 2R0ME. D 451081 (HEGL! P Jro
then cool ed t,0,,85 C g%ﬁ}i gtﬁsl(QH,sWQQ?i/S%Ié(}E)lE@Té.b@?ﬁ 943095 Hazy
sol ution) jand Tiltered.” ThedHeypsen ers), SHsyt HORsasg eR Ge N 1t ed 8.08
a minimel volune. EtO0Ac we2H i mddecbr)l 16y (and) e gef k] on' was
concentratled to a i ni mal MooB): ESO&H, T, 207 @ s 523 4 40 B W
t hen added adeithe!l 4y%208 Resel, SEER, a)esl3s5 Gt Bl ﬂ,,ls;egirpéﬁgztéﬁt jOegaﬂg
to crystalllize out|of the @Brgansc(Irpwgr7. Auyhegihg extracti'of. Thé
aqueous | gyer was further |gRMSOLEY 1vm1t@p1|;g}g@g5((ggys)[r‘)73 (;{ﬁe )1>t
organi c | dyed-Mas ¢ohs®0M riaxadi Hos)ds YO eSS .07, ¢ (Q@{,%),V”%Gé 57.3’9?(§]IQ' 8.761
Hexane (750 ml) was added {m, Q.DQ(HQ@Qn@,nr{gp{pg)glg_gyltpgts)an the |
slurry wag stirred|at anbileDiMIGEBEE (Y MO0 ERETR L '111 g o er
30 min. The slurry|was fi |3.esad9wmx,mah@§1dwtﬁsgﬁr{;pﬁ : ﬁ}f . |The
filter cake WH36dr | edRaBvIcbrsyag U8 (1T ey, i), b.al’s-ﬁ%ﬁrﬁ@;;pa’ﬁ'.g f ’§f' 24
solid fromthe 1st|extract26h dvenges.coH) DTN 00,30 Rrs(jl\af_gSé;Z lgfg t1ie
desired prioduct. ([155.1 g,[(H,& 8®). 111 NVR (DVSO, 400 MHZ) O. (2H,
m, 0.60 (21-1, m| 1.38- 1(BRMSAHE) 1.0Y (3}2,.3,15453,@38_2%)1,(2& B AS TS
3.89-3.97 |(411, 5.92 (1185399 (65) m, BNGAdMd] 5 ANESY, ard) 5%5 (£1L11,
s), 11.86 |[(111]7s)| 2836rs] OY23H-(.16%2H, g ar)/7.5%7.54 L AR £ $IBS1 26
400 MHz) Q.44 (2H,|m, 0. qD9Q2AMA,d,m), 7.963B812408 d( 43 19. 1 M, s,ZNh?, (311,
s), 2.42 (311. s).|3.89-3.|0027 &M s, M) aad 92.661H, swrg) , 6.04 (111] br
s), 9.23 (111, s),| 11.86 (111:{:54(81%-)16% B34 (3HPm),HNs NI, m), 0.81 (4H, d),
118 . ,m), 1.81 (1H, m), 1.99 (3, 5), 3.26 (3H, 5),
#9227 1579 (4H, m), 5.37 (11, 5), 5.71 (1H, br)s), 7.45 (2H,)d), 9.106
7.71 (2H, d), 9.34 (1H, s), 10.39 (1H, 5)
(DMS0-d6) 0.46-0.48 (2H, m), 0.57-0.60 (24, m), 0.81
| (4H, d), 1.55-1.60 (1H, m), 1.77-1.82 (1H, m), 1.99 (3H,
I-119 563.00 [brs), 2.25 (6H, s), 3.19 (2H,'s), 3.79 (2H, d), 3.86 (2H. d),| 9.15
5.37 (1H, brs), 6,52 (1H, s), 7.47 (2H, ), 7.69 (2H, d),
9.27 (1H, brs), 10.38 (1H, ), 11.67 (1H, brs).
(DMSO0-d6) 2.04 (3H, s, CH3), 2.28-2.32 (2H, m alk),
3111{;:’ 235}-1,(51, (éHB), 3.87-3.91 (4H, t, alk), 4.08 (H, m,
: alk), 5. » brs, ar), 5.6 (H, brs, ar), 7.19-7.49 (H,
FI1200 ) 50821 ity 7.55-7.57 (3K a, e, 7.70-7.80 (4H, m,(ar)f’7.84- 9.214
7.86 (2H, d, ar), 9.2 (H, s, NH), 10.75 (H, s, NH) and
11.65 (H, brs, NH)
z(Ii(I;/I(Szgl-dG% 1,9-3-2.00 (3H, s), 2.20-2.30 (3H, m), 2.30-
] . , m), 2.50-2.60 (3H, m), 5.35-5.40(1H, s), 5.50-
Flzl ) 47800 I5'6s (TH, brs), 7.40-7.45 (21, ), pda (ZH,)d), 8.883
9.10-9.15 (1H, s), 10.25-10.30 (1H, s).
4(13(1:4(2{1_31@5) 1.64 (3H, s), 2.05 (3H, s), 3.87 (2H, d),
) . 1, d), 5.46 (11, s), 7.56 (2H, d), 7.68 (11, d), 7.72
F122 1 565.00 15 o5’ @i, m), 7.88 (151, ), 9.36 (1k, s),lO.'§8 (IH),S), 9086
11.72 (1H, 5) _
2(18245%-&)5) 20.80 - 0.82 (4H, m), 1.80 - 1.90 (2H, m),
) . . ), 2.08 (2H, 1), 3.76 (2H, 1), 3.80 (2H, d), 3.89
123\ 47800 1o d), 5,38 (1K, 5), .61 (1, brs), 7,47 (2§1, d), Jeo |8441
(2H, d), .20 (1H, s), 10.37 (1H, 5), 11.66 (1H, brs)
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| 802Me

6- (3-cycl opropyl-3-fluoroazetidin-Il-yl)-N(3-nethyl-1Hpyrazol -5-y1)-2
- (et hy 1sul Wor17j0gs22i m di n- 4- am ne [ 00236] A sol uti on of PCT/US2006/043096
6- ( 3-cycl opropyl- 3-f luoroazeti di n-1-

y1)-N-(3-net hyl- 1H pyrazol - 5-y1) - 2- (et hyl t hi o) pyri m di n-4- am ne
in MOH (5.2 L) was cooled to O C. A solution of

(130 g, 38
oxone (526

9 mmol)
g

855 mol )

keepi ng th

Campppyad

tt Colispll BNBIRC. After
WD2007/ 056221 DT/ US2006/ 04

in H20 (5.2 L) was slowy added to the slurry

3096 addition the reaction was all owed

warmto rdomtenpefrature o

m) and a
the reacti
washed wit

10 % sol
on 24t u
h H20 (3
iltered

uti on of
e)0L.Be
3L).

nd the

1

2 82Q6H, £, 2CE3)N)Rs9-8 ienarddedid o5 o
80| L6i(ANbE] dr), ot R A, he 187 53 @ 5
A& Ehkiat), WS-ASUERH, adar) v 189 52164

7ishiess @ake, wasiediw, NINHRQA 103 d1.k)

dried -un
- 6Q_162H
.11 (4H,

(1H, br

Her vac

el

agFEQSCLdB)gLSﬁXﬁH961(14bW2 )

MEMSQhis) 2218 %, 35 280, 337 (2 NARSHik( 34 >
rdll ze

}%
A

NH]

Rt

bl

9.
3%
e

1
11.(38, 9121.96 (35,.d)3.29(1(8H),

s IHGMH, nf); &
o1 (131,25 36
GHH, i, Sk6 (S, br6s) 4787 QiiHL, bRK), 9)50 Qr88), (17
5) . ES+ [368 (2 d)]9.35 (1H, 5), 11.93 (1H, br 5)

[ ==

3,305

- et hy1-
I diinz4-y
r opanami
propyl-3

1H pyr

azZigDMs
L) g)gf%dnril@il Fk. P4 (AT 1i),09. PASaY 1s), 3,
de™ o]
- f | uor oak@8 (e}, 11 7101 H,brs)

Qddayn 1oy (11,633 0% C8RRE, VB 821, m),
1H,brs), 5.7
Ehebry, T3P (RAMR3TER7ILUEHYMNG.28 (11, brs),

8.96

1-1H pyr
”T“P-'l% an
mTo i
ing this

&8

tine, t

azol - 5- y (VieRIHme L. HuBHOBY B )0BYZ 1073, ) 2. 3 (AP ¢
BY mhPE . 0fa ]

(201, inh ) RIGS-DSY @H, WD Z.8pLaph@
(41300, ABF-5wx1 Ment Bds-ssor@bl, by 7is0r7.45 5
(2&1, g, Uk 657 70 &g fdyr ned fromthin and

n de
8.985

p

to thick
s§h§§ed
red and

dried fo

and bU

cdsddp
20 hou%.40-6tSBHCHEs-736 USH, ¥R 0 wsn.7d.

(Meait): WHD10615 (EHem)] XS P0S2VREL, FHefgE.00!

0.881¢ @), 0r99-6.95 (215 nify, 1.30TNE0 (TEX trkl, ¢

1. 80- 1083 (d HCH3CADE-B50 (TH) 5), TI80-4 GBUH 'nijgt
|

k)

e wa

ed

S
9.148
e

)

char ged
) (1300
Thém9t h
yer was
e _dried

[0 a sui

over M

nL) . The(2i, ), %5 RE% o5 WL0% @H, Uy)t5id7 e, RpBe&0sol |
e Grfu@byd Fabd)of. GRS d),ayes @ Hyel,e7. separaiad, @y
hvashed Wf-79- ESBABH( 290 .80.01H, dhe. oepi, Rgd ogggani

(BMSO(ERADO(3H] DN .ET (S, s, IB00 IR )5) B

4, s¥, i1l 8¢ (&K, brwashed with Et 0Ac (130 i

d
171gbe
C

)

1

).

trated t
hélre

give the

0 a W1
s G0 Hg

desire

ODFINEELP 2RCTIHSIND64 QA3 0H64 A TEHE), VOl
NE& (UHLe)B80 €18%; by s, alsl i(zEgdp at70qbHES A
HF Odicd, WsS1(lwhsX e solid (56.2 g, 72%

une

8. 8Rel
1H

(2H, m, d
N (4- (4- (3
6- (3-cycl
(41 g, 17
to 0 C ang
solid was
aqueous | g
on rotavay
(1H, m, 2
b
2- (6-am ng

400 MHz)) :

.05 £21f
(2%
7

ovridin-
| v 4

!
w’W’L

0. 40‘:
i,

3-yl t hi(

f

0ONEQ-26), 03, 0BBOHOH50.6 2HD. 4B (RH - 1
1. 25~ 3.22@ 130 21), 1099, (3BL, 85),3. 60 (414 H), 3121

7.96 - 8.00 (3H, m), 8.21 (14, s), 9.19 (1H, 5), 11.58 (14,
5%6- (3- cycl opropyl- 3-fl uoroazetidi nl-y

(1F55), 658 (1H) ). 7.68K1H, B6), ( B,- 165 (3ESM)52

.\
p2.

) - N

solution f
solid was
s), 3.97-4
s), 12.01
fl uor oazet
trifluoroq
N- ( 3- et hy
(61g, 170
hour s. Euj
yel | owi sh
then filte
solid was
NaHCQ2( saf]
remai ned.
| ayer s wer
and concel
hexane to
NVR ( MeOD,
5.40-5.50
Exanmpl e 2%
)]
(3- net hyl
6- (3-cycl q

1H pyraz

pr pyil- 3

ol -5-yl)
- f34605003

M3a-d6n-2402a%l h € H,6002.98). 18 64, ui)] ©82-01

7 (2H.m)45.5 (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, s) 5.60 (1H, brs),
7.55 (2H, d), 7.78 (2H, d), 9.18 (1H, 5), 11.68 (1H, s). 2
hydrogens masked by solvent

8.063

I-134

510.16

(DMSO-d6) 2.08 (3 H, ), 2.36-2.29 (2 H, m), 3.93 (4 H,
t), 5.61 (1H, 5), 5.81 (1 H, br s), 7.12 (2 H, d), 7.88-7.65
(6 H, m), 9.16 (1 4, brs), 10.59 (1 H, s), 11.73 (1 H, br
).

8.476
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y1)-N-(3-net hyl- 1H pyrazol - 5-y1) - 2- (et hyl sul f onyl ) pyri m di n4- am ne

(880 ny,

chr omat ogr

resul ting nd Mas (ebspit dmaviéd i n 10: T DCM MBOH and fiTtered tfog;
gi ve the tlitl &oconpound as| a white solid (300 ng, 30% . 1H NMR ( IMREY)
400 Mz) Q.42-0.44](2H, m|(MeOE): 0.460 428, W), 0.60-0%5 @FLL; 15014
3.81-3.90 (4@13?7, 5 éSq(g.ﬁm,(nﬂjZ.OG.(ﬁH;ﬁ, $25-6140, o) m),73 463 404wl 1H
d), 7.97 (1H, 3). ESFALS kmnG.206B0058 2P 1/S8 a6/ §45086 70 (o |9-235:
2-((4-(2-ghlorobenrzani do) péenyl) sul f anyl ) - 6- (5- met hy1- | Hpyr azoF—’S-yla
m no] - (azati di n-1-yl ) pyri ni(iend)do cambax@m, €9, §. 98933V R, an)SHBHETTST O
of methyl [2-((4-(2}chl or obens@#AR)1.15-1.20 (1M, m), 1.60-1.70 (1H, m), 1.80-
phenyl ) sul|f alyi3¥- 61 ( 5201@Q hY.20 {HHpyy, @z05-2.36 1AM, BYPY.BOTE! M54 SR b.q?x
late (235ry, 0.46 pmol) ir4.60KyAL, a),cotses. suam,atldsG0as kA1 K)XCESS O
azetine (5 m, 7{4 mmol)}6.73685% @bk dpasohemggahed and heated fo
90C for 16 hours, then all|gstEQ-déradlo (BH, ﬁ}pgmt(mﬁ%@t,w@}.{, Hre
vol atile ¢ompgrent § thén (416 mY @b oi (AHy ag Y@ 1qMH, §NS.60¢ Pirdsie),
purified by mass djrected [poefzilal) v.63 HILQ), Bboited o §.bs gasignit | #1585
/ water /]TPA to_gtve the PpBbdudts)amsa(ndisy,qosalid after freeze
drying (345 ng, 1.2 %). 1kDMER-(OVBOOAEH; s)22.30 (£Hn). W77 @2, (21
nm, 3.98 2H1_1g§, a. %%_531%-8%141{,511153-4(01(&& 8y, s301,(18, 945 &I 1Dy <§)
7.54 (6H, |M, 7.87| (2171, [Up$ (AQ.D57.61t3H,3x), 780.(78, ()12, 12900, dji. 928-510
(1H, s). ESt 520 . 9.28 (1H, s), 9.71 (14, s), 10.54 (1H, s)
H (4- (4- ($- et hyl- LH pyr a2 GDMBGHEN90)3H; $32.6Y ¢LAIONhNRYIR @H, m),
net hoxyazet i gigg 1- y! %}%73"% .02 (4121}, dlisaREhen§lapqyl] 9, 5.77 (1H, br s),
pr opanecat boxam de 200%7-@66&219@?63@}&@@/, 04328, d), 8.03 (28, d), 8.154
[ 0024033- @yclopropy| azet i d?-80 BLl,5).dide2 1N H, phos.shatig, 103 ng, 0. 36
mol ) was|added to| a sol ut{{IBk{S61-d6) 2.00 (3H, s), 2.33 (4H, m), 4.00 (4H, m),
N-(4- (4-(5- mehhy! 1H pyr gz ¢t A BEAH, an)i, AE)7-(BHCH), 648@YH] 4] sisp( B, br s?,
yl t hi 0) phenyl) cycl ppropandtss katy 1168 (236 my7.89.(24, dxrelop @rgdaypl PEA 167
(0.40 m, [2.32 mm] ) jn net-BaOAL, s§,.50i2) (1Hasid 16.52 (I xHur e was heaf ed
to 65C for 16 hours. The vOPESQ-d6) dIpEBENG.S). BE-118he2H] #d,Ur 8- 1@pe| T hen
removed in vagup andiddig, NEsh due2.fUCIHites), Bra6s. i (18 o3 pBepardt | ve
HPLC, elufed w th Acetoni t#P1-6.00 (WHt e, 7.34EMN, bes) . 6@ (THe bpnpsioet 2590,
white solild after freeze evhdy 7(4 @QHod), 5243941, bislBA-a31H)b3A (211,
m, 0.55 {211, n),|0.81 (44IMSE-d6)1128-1(3BIEH, ™), .408 14 @HL myM), L. 99
(311, s),13.26 (314, 95#‘21 31§91 9413H, 9) 2.26-23D QL &), 3P0-3RSTEAH( a)1[ br
s), 7.49 (21k14%),| 79%910Q 2135-5d@p (16, 945.68-5170 Q¥ $)10.4B97.§ACH, &) . | EOIE
492 [00241] The experi nent ad-£0-dR6 R HLEL BlSehedilith ), ORs-p0.eparthtsh,oh of
sonme of the nnmpnuhdq used iy A1 Hxsnpl es descri bed herein. Conpound
a HS Quino]ine-6tthiol [0d22R)T0h3H040I(RH wh (0F5-6.60 KRHEDGY IKZi-i N
(700 ng) in 143 548.00 11.35 (6H, m), 2.0 (3H, m), 3.80-3.90 (4H, m), 5.35-5.40 {9.715;
(2H, m), 7.45-7.50 (2H, d), 7.60-7.65 (2H, d).:
I(}zgfzso-da) 0.43 - 0.47 (2H, m), 0.61 - 0.64 (2K, m),
} 40 - 1.46 (1H, m), 2.01 (3H, s), 3.50 (2H, q), 3.85 -
1441 506.00 1598 (aF, m), 5,54 (1H, 5). 7.11 (211, d)(, 7.68}(21-{, a, |87
9.32 (1H, brs), 10.37 (1H, ), 11.74 (15, brs)
gDMSO-dG) 1.99 3 H, s), 2.33-2.27 (2 H, m), 3.88 (4 4,
i b, 5.39 (1 H, br s), 5.66 (1 H, brs), 7.45 (1 H, d), 7.56 (2
145 | 47338 F 500 (2 1 b, £.20 (1 L, di). 0,00 <1 1T & 9100 El 8434
H, brs), 10.55 (1 H, s), 11.68 (1 H, br s).

2.4 mmol ) and 6-am nopyridine-3-thiol) (300 nyg,
DVF (10 m)waaso/heaeed to 80C and stirred for 2 hrs.
diluted with ethylacetate (150 m) and Sat.
organi c | ayer washed with brine (50 m),
concentrated to give an oil.

2.4 mol

dried (My804) and

) in

ThepaTeERbic0MmBINAS
NaHCO3 (50 ml) and the

The residue was purified by flash col um

aphy eluting with Pentane/ Et 0Ac (5% MeOH) 0 to 100 % The
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di et hyl acetam de (3 m) was added sodi umthi onet hoxide (1.9 g,
The m xture was heated at 150C for 2 hours,
anbi ent andw@izPeroserzii t h 1M HCL/ et hyl
renoved and the aqueous | ayer extracted with further ethyl
The conbi ned extracts were washed with water,
filtered and concentrated. The crude thiol

mol ) .

(MySO4) ,

directly without further purification;

acet at e.

then brine, dried
(500 ng) was

M5 ES +, ES - 174.13 WO

26. 96
then cooled to

The or gamrcCrAsy®roiwas
acet at e.

used

2007/ 05622 foaipousgd

2-(2,212-t
4- br ono- N-

a stirred

di chl or oet

added t he

rate to keep the t
Al ter conpl efd4add

to roomt

After this
one porti ¢
TL(
product ar
(100mL) at
Di chl or ony

hour s.

of silica

al um ni um

rifMNearo

thyl) -

0661 G896 NoaRpound b

5- mer capt oi soi ndol’i n- 1- one 0

Rt
(rgins)

su Si
hane £60

sol ution

(2,2,2-trifluorg

9 28!

cool

OoNn-=
)
of tri

0345 (NI 5), Sl8bar Eer $47.87 92 130), 7. @I

fiHugr 01.80 iy H, andyne ( 5. 84q,

nper at ur

pnper at
t feh4@

b and sa

€DMBQ-d8) Lloy @8 BxyTeBBYL IPenaany, oesd @GF4 3T 10
&)l 9106 (56T e (1a,H)1 9. 20 eNHab S Iy !
et Bao G

I N
894
it a

KCED,0MD:t0h80 (28R ed)] D0 WD) FeDEIaW), 105
€ H, egdc RSO3 H] N 1BL (48524 4opad LD swar m

(2iY, ed, auotRiISd) enperrtdyre for 4 hours.

9PB3s

5 time br
N an th
C shog%d

id the re

ot el

Act i on

propht hakDMSpadrer43(@8, dr8.62 (IADE] 1981 AUHET T

A5 M) B8R, HER daqatied, 5 908Pat, ol
72D (MEI3) 0SS (I m,sx.@gezu{;a?{rmmmﬁk),t
k4 diefsyl | y quenched with iced water

[
€
v

T

18
9.272

nd stirre
2t hangy Wa
and ﬁ%sh
resjdues

5 a0
pd” W
The f

d for 3(Q

i

(BMB0-66) 2100 (3 Had)] 2.88S 1508 MRhL, 857 (3 1.
QURIST (e HI)X5.05 €1 Was), §sh (ered: &){‘lﬁgwﬁ' H
BOPI76 (B Fadp eSS DH, HCHI2bQ1 FEWPYE 10H€ ()

il Hat ecgsHskeAr at e

was furt
conbi ned
concent r at

W2007/ 05
(46% yi el
(2H, m a
(H m al
400Mhz)
i soi ndol i
4- br ono- 2
(3.37g, 1
N net hyl -

anhydr ous
reaction
45 m nute
addi ti ona
After tha
sol ution
nmol ) was
waZ heate
After th
LCMVM5 and

her extr
and; ged ed
ed under
221 PCT/ |

acted wi

(o)
e od

52006/ 04

(OB EHm),usd-ase (FomdErs.40ts bt erig ) ansy-
BP0 €195 5),67.2057 DO @R, B[17.50-7.55 (2H, d), 9. 15-
BYDE Hyfsf,- M0 H0.QOUEE ), 1006508, 0 QduGs, 3

and t he aqueous | :
(DMBOMIG)2 2. 0DUNGLY3H, T e, uc g aa (21 Ay elg- [ETE

ad
277

Ay er

7.947
379

). NmR (
k) 5-15%3-

t),
0.59. __F

DMVBO 40(

udd
7.76| (H, s,
+ 312 54

WiePD4:. O25-0.50X 1248, 080-BF KR, %), O%h-4.46

h1Hiyn) 22.85-2.2D. (38 &), 39046H,0 @H, 8% 5.80%4.66-
(4K) man® SO-5@8-(QHL1R),(AR5-035 kbdi, HF TSN

(BHodb-2- (2, 2, 2-trifluoroethyl)

L

~

. 957

n-1-one (

. 8l-hvol )

- pyrroli

THF (25n|
m xture u
thb eq
60 m nu
time t

-~

»]

+hydr oxyn

00244) Tq
et hyl - Nj
P49 7dihy
none ( 2(
at nospher p~was_added a_sal

(BMSO-dé)ed.43 4148 201) nd)f 0.58-0.63 (2H, m),
1.39-2.42 (P1Htm), 21162.08 €3FN\H,)2 bRmram), dero-
A o{4SL, nwt A AR 0H 5. 405 (@5QE) 5), 5.50-5.70
IEL) 5), €6@17eeh (201, BRC.a9RTIRT (ZFI ) 9.09 €1,
sht9. Hh(IgE sRNKi79dpHogly| magnesi um chl or

6.112

de in

tes,

1) at a
nder 10¢
c 1468 Ot
an(
e reacktli

(PMRO1d6) Kekp- 9.5 (ARME DABUIADEH, he),
51 AF-B@ (1 .onpll éi6e3 Holblis), 2074, (383 By, OXi1mat
4Hgq), F28d 1 Ht bishiSs/6t(@Rpe); Ay eHf oy, 787
{1 héd), §00(bdnd)t 2P ErTatd)r 836 OrHED, oaut
(hH 9 k69 61 Rved re-cooled to 50C and a

l'y
F8.437
eS.

pf bi s(di
added dr
d 3f15r4efl
5 time ng

ha raact
LI A2 LA 2 22

nmet hyl

opw se.
uxop
starti

G0 PRHEHE sohd e (IHeradA76i(bH, 48 ol df e

on—-m-x

ARAMEP-¢0R AR Py (2K ), (dE0 { 068525, my. 1
1IN egbgﬁg]éi,nnhlelfﬁ%bﬁebmhd.@r(dﬂ Be 318@act

2faFe £l SRe($ Hots 8224 dHby), BEON1HLD, an

i
9 1 8). d 3021119 quenched with water,

acidified
extracted
conbi ned

with 1M

and dri ed

concentr g
chr omat og
gave prod
.4.36 -4.

raphy el
uctl-m% a
43 (2H,

T T

I

s, alit),

ting w

7. 689.7
LIS > A >4 L)

agueous
wilts5et hylsi1aget

wWiilb@op
n alit)
14 (2H

on
09.530
d
and

PO of-P€ - B3B d2HThd (eifre®dd (2ye), W
e-sgs%k(libmy-?arﬁam re), SraganHe q), Ay0er s
i éli%ftm)- &\iktdrs), 7.65 (Higrcebl, A8
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AS

Gk TS

st bl H Epnllog (L8] 9
AR

. #2 2066 6213, PHUb 401 0.6F ELETaT. ho
3@?%TL??@
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)8 BOE (PRI BF), 3MVR 4 BNBE, 40 M
188445, dh@§.17 @H, 9H0.38 (1Hry), 1 FAD(IMVR).( DM
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2-(2,2,2-trifluoroethyl)-5-((triisopropylsilyl)sulfanyl)
| soi ndol i n-1-one [00245] To a stirred solution of triisopropylsilane

t hi ol

( 648wl 7ASE622IMD|

I n anhydrous THF(10ntl),
nitrogen atnosphere was added 60% sodi um hydri de powder ( 143ng,

cool ed raxrEe@oazies
3.57

mrol ) portion wi se over 10 mnutes. The resulting yellow solution was
stirred for 20 mnutes and then a solution of 5-brono-2-(2, 2, 2-
trifluoro-ethy])-2. 3-dihydro-isoindol-1- one (1g, 3.4 mmol) in
anhydr ous [THPMPa@IM-dn@bs)Et BIME pal | adi um tr 1 phenyl phosphine (3E3pD
0.34 mol ) vas Melded. The reaction nmixture was degassed with ni ”Oiﬁﬁhs)
and heat edf at 90C flor 2 ho((BMSTREs)D.4F-04E (PASmCARY, D0 B Py tTe
resi de was| purified using uhm (cﬂqrmmkggr,g@’tm’%lj 95435‘,92.5%?@8, 0
ethyl acet pt é-TA0% pet36|36um atifes.s03.95@HRLE 200t 136 he, ]S ALEGtAG 9,579 |
(406ng, 30Poyield Pased on HrfNArangomosE (]ZHQH,e&g,e;jsg_ljijﬁ’l(z}q,l‘zzr)[rg_,wlzO/os
yield based on FW.| ES+ 24%Hl4 NI, 10.31 (H, s, NH) and 11.75 (H, brs, NH)
2-(2,2,2-tyifluorogthyl)- 5 (eCBRROEDLOENTH- L2018 50 (ZH, m), 3.80-
100246] 2- (|2, 21158t r i|f |as0ro0e B3hyd (B rdy( $.80.J5331 ODWH S 5.3 )70 (1L br s 9.041
sul fanyl)ilsoi ndol i -1 - one \wess-s ST VB8 78050 Uk] 0N Of ydr dehl pr it
acid in methanol (2nl) and}DeISEhYAr.es WEm) (2L BTYASL). hlaes gt feom
tenperaturle for 2 hours or [(@Fnh)l 3.7403. , i@Z@lQ. léﬁzg%/:?i 096
di sappear ance-id stjardsong Dd) 28,7 (86, BB H 5) GOYGRNG) 2bed £9,
give desirjed materijal (quamlHy,e 3115584348 PO I s 9.28 (11, brs)
2-(2,2,2-trifluoroethyl)-7iner@are) soqui nol i n-1(2H) -'one ’
7-brono- 2-/(2, 2, 2-t i f luor opCNEPLEEY GUS NS BELhY 5-g6 T G5 [R0247 To—=a
stirred sqlution of 7-bromai25(0m,m%.3832.1ﬁ2 ,m)é@.%sf;%ggl%g%#‘_ﬁ? )| and
i odot ri fluoroet hane (4.9g, (PRnfrEml3.43 O Hinyes, 1k 30§ b1 98 06O éao?f to
50C was added-1$6di ym4lyaoi (BHG006.0L-5(1G @0, 23, $37BBU)(1RKY S9N W Seg o4
over 5 mnutes. Aftler conp|(Hisrsadly B'lHmrs)pasiﬁ_@(m’gﬁtj,u;r_ga(lq{hgm to
warm up tqg room terperat ur gllodpr8. 38 (e ss. anth i hgm dgat gdoag 500C ff or
24 hours. |Reaction |m xture(i@bdrspvidpofidted)to | eave a residue, whijch
was diluted with ethyl acep@MSQ28) 004 (3eNEtsWaiRY (2t )1 (JHTs)
aqueous | gyen_jpas funjbﬁ@{} B88r(4H] 90500 (IH,8%:4)y 5. 50¢ B akes)( 235 ARM)| and
organi c | dyers were CONDI ngziiany) 7washesi(3M, ), sabynat efoaayequss | °-31
bi car bonatle (200ml), bri nell0Z20QmH)s)andsgfirgdrover Magnesi um sul % at e
powder, filltered and concefbkECeds)uDASKIMERY;OBNRESGHY §.8kP4l1cAVY &
resi due and pyrified 51216'ngSml(mnbmjjﬁmmacllﬂgm&ﬁﬂw.ﬂﬂbi ,\M',)t, fa%QOo
et hyl acetjat e/ petr ol "et'ner 718 (FHy@),®. 32010 Wr5.01 0. 78 gﬁq G 119 (il | | 9.54
i npure by |[LCVS (1.%3g, 22%bis).el d) WO 2007/ 056221PCT/ 1S20067 043096
: (DMSO-d6) 2.04 (3H, brs), 2.30 (2H, qn), 3.88 (41, 1),
1-163 526.00 5.41 (1H, brs), 5.58 (1H, vbrs), 7.56 (2H, d), 7.60-7.66
(2H,m), 7.71 (1H, 5), 7.81 (2H, d), 9.22 (1H, brs), 10.81 | * 1
(1H, s), 11.68 (1H, brs),
2(]391}/!(:82%@6)) 1.22 (3H, 1), 2.05 (3H, brs), 2.28 (2H, qn),
) . » @), 3.88 (4H, t), 5.40 (1H, brs), 5.50 (1H, vbrs),
(168 | 52000 530 503 G m, 7.48.5.51 (L, 1y, 754 ok, @, 783 | 964
(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 (3H, 5),
1-165 s0a.00 P-88 (4H, 1), 5.40 (1H, brs), 5.60 (1H, vbrs), 7,29 (1H, 1),
7.44 (1H, d), 7.48-7.54 (4FL, m), 8.84 (28, d), 9.21 (11, | °01
brs),, 10.56 (1H, s), 11.68 (1H, brs). '
4(13(1;.4(8(}?@6) 1.98 (3H, brs), 2.29 (2H, qn), 3.87 (4H, f),
16 .00 (3H, s), 5.40 (1H, brs), 5.50 (1H, vbrs), 7.11 (1H, s),
6 | 46200 G r (1K 8 7.51 (2L o). 9,96 QH. &b, 990 (i1, bry, | 867
10.56 (1H, s), 11.67 (1H, brs).
(DMSO-d6) 1.98 (3H, brs), 2.89 (2H, qn), 2.45 (3H, s),
1-167 463.00 3.87 (4H, 1), 5.41 (1H, brs), 5.60 (1H, vbrs), 7.53 (2H, d),
7.88 (2H, d), 8.57 (1H, 5), 9.20 (1H, brs), 10.49 (1H, 5), | >+
11.69 (1H, brs). _
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2-(2,2,2-trifluoroethyl)-7-((triisopropylsilyl)sulfanyl)
I soqui nol i n-1(2H)-one
[ 00248] 7- brepee®+os&@22, 2-tri fl uoroet hyl )i soqui nol i n- 1( 2H) pcT/082006(00309¢ ,

1.63 mol)

cesi um carbonate ( 0.6939- 2.1 mmol),

(0.018g, 0.08 nmol) and triphenyl phoshine (0.094g, 0.36 nmol) in

anhydrous toluene in a mcrowave vessel

trisiopropylsilane_thiol

Pal | adi um acet at e

was degassed with nitrogen,
(0.404g 0.36 nmmmol ) was added to the vessel

and the ve patas Hosy MR t o heati ng at I000C T a CToWae—
reactor for_2Nwurg. The reaction mixture was diluted with petrol Fn‘%ﬂ:?s}
ether and fhe solid precip| @MBOWE 1.60DE®,ONoT i Al PEs e H
filtrate was jgyapornaled,ant.aheos esi,dﬂﬁs.\aaqmygljsi isggg GRS AT,
chr omat ogrijaphy el utji ng""W t mm,tmyv,éa@m,&g@,gggf}@,ltﬁgn]é_ 3 g ’hﬁr.lot 08.91
give an oijl_(1.05qg) 5096 yKukdrs).0 ’ SR
2-(2,2,2-trifluoroethyl)- 7 (mevisapied] SeSIBNQY, TTTH31{ 4TF39T 203,
[ 00249] 2- (1213, g0t r iff lS%Eﬁq?(mJ D), B:85(3.87 (DR 0PYL-S 1> &%ﬂ{ 523 35'535_35?'450
sul fany1) ijsoqui holin-1{"ZH) f [Hies) vRs0-6j75 !Jﬂi,\/&(g),'ﬂsﬁ‘?. q (Ei]' é’f‘%%fﬂ’? 69| 8-387 |
hydrochl orlic_acid iin met hataw, {293-om0d1 Hesy ahyely an’ (2nil) ‘ang
stirred at| room tenper at ur gDMEOA6NOBIAS-003 GRS, (-5 6 'n@"e‘g?yf
starting naterial. |Reacti QD.9m(XH;1ﬁ)§J1%%]H%§?ﬂ§ﬂi}tg@qlgg§%2_(ﬁ the
desired mytedildd (quas’.79i (dHly), 3@mPOUNLNG, S8 (11, vbrs), 5.75 (1H,brs), 7.4 9.2
2- chl or o- N- ( 4- mer c@ipt ophenyIVhenZaB-U8s (1H,m), 7.8 (11,d), 9.4 (18,brey, 10.7 |
W2007/ 056221PCT/ US2006/ 04309brs%-14- @EgHhkpr obenzam do) pheny?’
2-chl orobgnzot hi oate [ 002G0}Begasysedo B@AG), 64020 51 (1%, HFSF9E T @
flask. Thg sol vent|is coolkd.C7(18CmNOEs (I, 1R IS0 (31, . 294 (2H ’
4- ami nobenzeféfhi o| ¢#858 gm),3.483198l(JH| w),rE3d @d, 88, AN Air ga 1y 4p9
the flask. Triethy|anine ({@FB g, 77262 m@),).175(180 689 sov@ L $01gHuUL €3
formi ng alprecipitate. Thetit,brehl or obenzoyl chloride (1340 g, 7|65
mol ) is added neat | keepi ng (DMSQ-d6DPEBATZH&n}) 61 30W2BCm) Y IS GHPT gte
addi tion, |the m xtlirg J s Heas¢tim), 2000 BBy s)QBl.%sz@H,rm):l'g]@s ﬁl'l-ij'iafs‘;j 18
filtered gnd the cpke Washedowiidys)ELOAQH, 680 69011, B oBERY lsilg Js5 8-50
dried at %0C under| vacuum (i, ma9 801 riages), swespigngi | a constant
wei ght i s [obtained| and car|(DMBQ-d6} he2 (BXts, CEBG,T2 002 B ThAUT, £ tiTeT
purification. HS 3.27 (H, m, CH), 3.59-3.61 (4H, m, alk), 3.75 (2H, m,
173 561.37 BlK)3.92 (2H, m, alk), 4.42-4.44 (2H, m, alk), 4.64 (2H,
m, alk), 5.35 (2H, brs, ar), 5.7 (H, brs, ar), 7.79 (2H, m, | 518>
;}?_;)7'92 (H, s, ar), 9.25 (H, brs, NH) and 11.7 (H, brs,
lciglgd;so-ds) 0.23-0.19 (2'H, m), 0.41-0.36 (2 H, m),
3 .20-1.16 (1 H, m), 1.88 (3 H, s), 3.73-3.59 4 H, m),
P74 ) 1228 K51 1R, 6), 539 (1 H. br 5), 6,49 QH, d),('f.OI (2)H, @), 8733
0.25(1 H,s)
O(Ig?dsc?égc? 0.42 - 0.46 (2H, m), 0.59 - 0.63 (2H, m),
1-1 81-0, 1H, m), 1.91 (3H, s), 2.41 (3H, s), 3.82 - 4.07
7| TR0 dar my, 543 (1K, 8, 5.75 (1H, brey, o4 (11){; 5),7.72 | 0964
(2H, dd), 7.98 (2H, dd), 9.35 (14, s)
3(?13\6(81’?{%6) 1.29-1.41 (2H, m), 1.62 - 1.98 (7H, m),
I-1 . » brs), 4.02 - 4,10 (7H, m), 5.13 (1H, brs), 7.61
76| 330900 iy ), 7.93 (1, ), 8.21 (11, &, 9.35((11-1, brg), 11.68) 8863
(1H, brs)
(DMIS?—dG) 1.69 3 H, brs), 4.28-3.18 (13 H, masked
signals), 4.15 (3 H, s (slightly masked signal)), 4.24 (2 H,
1-177 560.40 (g (slightly masked signal)), 5.13 (1 H, brgs), %).67 (1 I(-I, br| 7.853
sg, 7.41 (1 H,dd), 7.71 (1 H,d), 7.87 (1 H, d), 9.38 (1 H,
5 ).
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2- chl or o- N- (4- ner capt ophenyl ) benzam de

[ 00251] 3- 4- ( 2- chl or obenzam do) phenyl 2-chl orobenzot hi oate (505 g,
0.76 nol), WOQME/6@2b nl), and water (65 nl) are char gededmusodsioanks
fitted with ref |ux condenser. A solution of NaCH (3 eq., 50% aq.)
i s added and the m xture heated to 70C for 30-40 m nutes. Et0OAc was
renoved by distillation at 100mmrig and the m xture cooled to 5C

The m'xtur?_mas acidified wwth GNHCL to pH 2. The solid is collected
by vacuum { Crmpasidiv-dn@bydishaitimi th wat er (390 L), The Sot o TSI x;
taken up i h _CH¥€C12 (520 nl) and washed with saturated aqueous NaH:(:l(ﬁw)
The organi £ layer ijs dried|(SONEISEAS - DISOTEICHy), GHT. 6B ERLRt el 0
gi ve the desiyed mat eri 11584 D45 BiiY9m), CITROHNS), € 55Hi8, ()VWoo -
2007/ 05622 lP&;'?%SZOOZS}%?iQO%I $ (4H, m), 5.27)(11-1, s), 7.5c§fb (2H, dl)ﬁ,%-{_ﬁ)(m?%) 9.643
3,3,3-trif|uoro-U (|4- ner catiphiéhy), ipisogamady] de ’
3-4-(3, 3, 3rtrifl uorlopr opana(dMeppds)myd-0.3,(BH3m, CyP, I0URE 8RPRAHET T pate
[ 00252] 4- Ajri not hi oghenol i $CyR) Lash andIchaelst § @1 4] @k 3pegassed
Et 0Ac (195D nﬂ__p;,?/vas ded. SACEB),BLE-010 (9H, %Q&.E&&a@&dal&%?é in
degassed H20 (1300 \vol) "wax3HhscHdRds (s sel, Bldsqm, Yas .50 ed t P46
C and the B, 3, 3-trilf | uor opidopanbg THEhlaey, 79eH| 55a:f, 904 (HEER:, WP Jrahals
slowy added to kedp the t@ideithtouy, ®hel ow 10 C). The reacti’on wals
then warnmed to room t enper a@NVBO-dH@. QN (4 H] AYET 020I6IEFATA! Egged
washed with brigae (|1 (3 HI kg 258ga M, 6),13 4 , $.bem popcenrgalt ed
on the rotjar 3 llegl\g,apc r g‘tg grz .gL'thar spl7itd (&g ds},%@wa?dl ?@Qﬁﬁﬁgé)%ggég 7.898
(390 nL/390 m) forl 30 mi n{lHeptgne (780 nL) was then added and the
slurry was| cool ed tjo 0 00 |@MS0-d6)0.49TN&s5 & H[ iy, 0N 0161 (2 &F. o5, and the
filter cake was:drije efl.A8akt 82100 HomQli /@7 {38, gesio efncerpadido(S1. 3
g, 87.290. oggi% m%@g?fd’o 6 PR bDCT S UE2HNS, 698Q961, Ij;e%qt.%%b,s;gmi el 84
under vacuumto praoduce thé2 Hedi.néd7¢omheund. o(dAH 3rg). 58% .
[ 00254] Tabl e 8 depilcts dat @DMIO-dddiltsDaARIExONPH2NY768RNAaYNds
2.45 (4H,m), 2.65 (3H,s), 3.70-3.78 (2H,m), 3.92-3.96
[-182 473.40 ((2H,m), 5.65 (1H,brs), 5.7 (1H,brs), 7.6 (1H,s), 7.9 8.63
(1H,d), 7.97 (1H,d), 8.25 (1H,s), 8.33 (1H,d), 9.28
(1H,brs), 11.7 (1H,brs)
3(122/1382;1(62)}11]? (31, s), 1.24 (6H, s), 1.91 (3H, brs),
i .38-3. . m), 3.47 (2H, q), 3.83 (2H, brd), 5.30 (1H,
1831 3800 ) 5.5 (11, vbrs), 7.47 (311, ), s (2H, d)), oo M 934
(1H, brs), 10.42 (1H, s), 11.57 (1H, brs).
g;d??édf,} )1 .566 (6H, s), 1.99 (3H, ), 4.39 (4H, brs),
) . » brs), 5.67 (1H, vbrs), 7.54 (2H, d), 7.68 (2H,
1841 50800 179 23 (1H, brs), 10.49 (1EL 5), 11.6(6 (1H3 vbrs).(NB 9.68
water peak obscures some signals
(DMSO-d6) 2.07 (3H,s), 2.4-2.5 (1H,m), 2.8-2.0
(1H.m), 3.6-3.7 (2H,q), 3.8-3.9 (1H,m), 4.02-4.07
I-185 551.30 [(1H,m), 4.2-4.33 (1H,m), 5.28-5.33 (0.5H,m), 5.4-5.5 8.4
(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)
1(]:5)51?/1(231&6) 0.30 (ZH, m), 0.40 (2H, m), 1.16 (1H, m),
: . ,m), 3.65 (4H, m), 5.10 (1H, brs), 5.60 (1H, s),
1861 51444 1804 (1L m), 8.18 (1H. d), 8.47 (1K, s), 8).76 (11(1, m),) 9.53
9.30 (1H, brs), 11.65 (1H, brs).
(DMS0-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, 5), 3.95-
1-187 533.53 3.81(4 H,m), 4.25 (2 H,q), 5.11 (1 H, brs), 5.621 (1 H, |9.204;
i})—lr Sg, 7).42 (1H,dd}, 7.72 (1 H, d), 7.91 (1 H, d), 9.40 (1
s DT S5},
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of this invention.

[00255] Conpounds 47, 48,49, 50,51, 52,
53, 54, 55,56, 57, 58,59, 60,61, 63, 64,65,66,67, 69, 71,75, 76,78, 80,
81, 82, 84, 85W08817/08@289, 90, 91, 93, 94,95, 97,98, 99, 101, PCT/US2006/043096

No

Compound [M-1 (obs)

1HNMR

Rt
(mins)

1-188

454.00

(DMSO-d6): 0.40-0.45 (2H, m), 0.55-0.60 (2H, m),
1.30-1.40 (1H, m), 2.05-2.10 (6H, s), 3.75-3.90 (4H, m),
3.40-3.45 (1H, ), 5.65-5.80 (1H, br £), 7.20-7.25 (1H, d),
7.35-7.40 (1H, 1), 7.70-7.75 (1H, d), 7.80 (1H, 5), 9.25-
0.30 (1H, ), 10.0 (14, s). .

8.819

I-189

346.38

(DMSO-d6) 0.43 (2H, m), 0.61 (2H, m), 1.42 (15, m),
1.82 (3H, brs), 3.81-3.98 (4, m), 4.97 (2H, m), 5.26
(1H, brs), 5.76 (1H, 5), 6.81 (1H, d), 7.55 (1H, d), 7.78
(1H, d), 7.90 (1H, d), 8.42 (1H, 5), 9.31 (1H, brs), 11.68
(1H, s).

9.60

1-190

505.37

(DMSO0-d6) 0.41 (2H, m) , 6.61 (2H, m), 1.20 (15, m),
1.67 (3H, m), 3.80-3.99 (4H, m), 5.30 (1H, s), 5.64 (1H,
s), 7.49 (1H, d), 7.71 (1H, d), 8.51 (1H, s), 8.91 (1H, s),
9.32 (1H, ), 11.68 (14, 5).

9.46

[-191

575.00

(DMS0-d6) 1.31 - 1.34 (2H, m), 1.38 - 1.46 (28, m),
1.96 (3H, s), 2.34 (4H, brs), 3.18 - 3.22 (1H, m), 3.60
(4H, 1), 3.70 - 3.73 (2H, m), 3.91 (2H, 1), 5.36 (1H, s),
5.60 (1H, brs), 7.52 (2H, d), 7.74 (2H, d), 9.20 (1H, s),
10.00 (1H, s), 11.64 (1H, s)

8.609

[-192

510.00

(DMSO-d6) 2.03 (3H, s), 2.29 - 2.36 (2H, m), 4.10 (41,
1), 5.34 (1H, s}, 7.47 - 7.61 (6H, m), 9.24 (1H, s), 10.78
(1H, s) :

9.524

1-193

551.00

(MeOD-d4): 0.53-0.55 (2H, m), 0.71-0.73 (25, m), 1.40-
1.48 (7H, m), 2.10-2.18 (1H, m), 2.20-2.35 (5H, m),
2.65-2.75 (1H, m), 3.40-3.50 (1H, m), 3.70-3.85 (2H, m),
4.00-4.15 (4H, m), 4.40-4.50 (1H, m), 5.57 (LH, s), 5.70
(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

[-195

546.70

(DMSO0-d6) 1.6-1.75 (4H,m), 3.0-3.15 (4H,m), 4.1
93H,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

(DMS0-d6) 0.93 (3H, 1), 1.83-1.99 (5H, m), 3.55 (2H,
q), 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 (1H, s),
11.69 (1H, brs).

9.29

1-197

438.00

(CD3OD}: 1.30-1.37 (3H, m), 2.15-2.20 (3H, s), 2.40-
2.50 (4H, m), 2.80-2.90 (2H, 1), 3.50-3.55 (2H, 1), 4.00-
4.15 (4H, 5), 6.50-6.55 (1H, s), 7.55-7.65 (2H, m), 7.75-

7.80 (2H, m).

6.991
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102, 103, 104, 105, 106, 107,

149, 150, 15W0288/0586, 156, 157,159, 160,

109, 111,115,122, 123, 124, 125, 126, 127,
128, 129, 130, 131, 133, 134, 135, 136, 142, 143,144, 145, 146, 147, 148,

PCT/US2006/043096

Compound
No

M+1 (obs)

TH NMR

Rt
{mins)

[-198

491.30

(DMSO-d6) 1.5-1.65 (3H,m), 1.85-1.95 (1H,m), 2.02-
2.2 (1H,m), 2.38-2.43 (1H,m), 2.6-2.68 (1H,m), 2.7
(3H,s), 2.8-2.92 (2H,m), 3.4-3.45 (1H,m), 3.72-3.78
(2H,m), 3.93-3.96 (2H,m), 5.12-5.16 (1.5H,m), 5.32-5.34
(1H,m) 5.5 (1H,brs), 5.7 (1H,brs), 7.5 (1H.d), 7.75
(1H,d), 7.95 (1H,d), 8.24 (1H,s), 8.33 (1H,d), 9.3 (1H,s),
11.7 (1H,brs)

8.48

1-199

549.30

(DMSO-d6) 1.95 (3H,s), 2.33-2.37 (4H,m), 3.2-3.25
(1H,m), 3.55 (2H.,q), 3.55-3.6 (4H,m), 3.7-3.73 (2H,m),
3.9-3.93 (2H,m), 5.37 (1H,brs), 5.7 (1H,vbrs), 7.55
(2H,d), 7.67 (2H,d), 9.23 (1H,brs), 10.45 (1H,s), 11.7
{(1H,brs)

8.05

1-200

473.27

(DMSO-d6) 2.02 3 H, ), 2.33-2.29 (2 §, m), 2.58 (3 I,
s),3.91 (4 H,1),545(1H,s),5.62(1H, brs), 7.57-7.52
(3 F, m), 7.84 ( 1H, d), 7.96 ( 2H, d), 8.56-8.55 (1 H, m),
0.36 (1 H, s), 10.72 (1 H, 5). -

9.256

[-201

437.00

(DMS0-d6): 0.45-0.50 (2H, m), 0.60-0.65 (2H, m),
1.40-1.50 (1H, m), 2.05-2.10 (3H, s),-2.20-2.23 (3H, s),
4.00-4.15 (4H, m), 5.40-5.50 (1H, s), 5.80-5.90 (1H, s),
7.50-7.60 (4%, m), 9.50-10.0 (2H, m).

1-202

505.60

(DMS0-d6) 0.43-0.47 (2H,m), 0.61-0.63 (2H,m), 1.4~
1.5 (1H,m), 1.6-1.7 (3H,m), 3.8-4.0 (4H,m), 5.0 (1 H,brs),
5.6 (1H,vbrs), 7.55-7.6 (1H,m), 7.7-8.0 (2H,m), 9.4
(1H,5), 11.7 (1H,s), 14.2 (1H,s)

8.1

1-203

494.29

(DMSO0-d6) 0.46-0.44( 2 H, m), 0.67-0.60 (4 H, m),
1.11-1.10 (2 H, m), 1.43 (4 H, m), 2.00 (3 H, 5), 3.95-
3.82 (4 H,m), 5,39 (1 H, s), 5.65 ( 1H, brs), 7.48 (2 H,
d), 7.78 (2 H, d), 9.36 (1H, S), 9.39 (1 H, s).

9.494

1-204

533.40

(DMSO-d6) 1.7-1.75 (4H,m), 1.95 (3H,5), 2.4-2.43
(1H,m), 3.55 (2H,q), 3.7-3.74 (2F,m), 3.93-3.96 (2H,m),
5.35 (1H,brs), 5.7 (1H,vbrs), 7.55 (2H,d), 7.72 (2H,d),
9.26 (1H,brs), 10.55 (1H,brs), 11.8 (1H,brs)

8.56

1-205

522.00

(DMSO0-d6): 0.25-0,30 (2H, m), 0.45-0.50 (2H, m),
1.20-1.30 (1H, m), 1.80-1.85 (3H, s), 3.65-3.80 (4H, 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),
9.15-9.20 (1H, s).

9.407

1-206

448.60

(DMSO-d6) 0.45-0.48 (2H,m), 0.62-0.65 (2H,m), 1.43-
1.48 (1H,m), 1.6-1.7 (3H,brs), 3.82-3.96 (4H,m), 5.15
(1H,brs), 5.7 (1H,brs), 7.7-7.3 (1H,m), 7.75-7.78 (1H,m),
8.1-8.2 (2H,m), 8.7 (1H,s), 8.9 (1H,s), 9.4 (1H,brs), 11.7
(1H,brs)

9.6

1-207

493.00

(CDCl3): 2.15-2.20 (3H, s), 2.30-2.40 (2H, m), 4.00-4.10
(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 (14, s),

8.49 (1H, s), 9.60-9.70 (1H, br s).

9.021
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169, 174,176, 178, 180,182,184, 185, 187, 191,193, 198, 199, 200, 203,
204 and 208 were nmade according to the nethod described in Schene I
and i n ExanpPg8ti@s@21[ 00256] 170, 172, Conpounds 173, 175, r@Bys2006743096
70, 96, 100, 110, 186, 194,195 and 112, 202

Compound M+1 (obs)[1H NMR Rt
No (mins)

(DMSO-d6): 1.21 (3H, ), 2.05-2.05 (3L, 5), 3.38 G %),
1208 | 536.00 B.72.3.74 (AH, d), 7.40-7.60 (6H, m), 7.80-7.85 (211, ), |8.538
0.30-9.35 (1K ), 10.75 (1H, s).
(DMSO-d6): 0.42-0.44 (3H, my, 0.55-0.60 (2, m), 135
1.45 (1H, m), 2,11 (3H, 5), 3.81-3.90 (45, m), 5.55.5.80
2091 A13.00 ok m), 6.35 (3H, 5), 6.49-6.52 (1H, db, 5.46.7.45 am, |8313
d), 7.97 (1H, s), 9.30-9.35 (11, 5).
(DMSO-d6) 0.53-0.50 (2 H, my, 0.67-0.65 (2 1, m). 2.08
(1 H,5),2.22 (3 H, 5), 4.20-4.06 (4 £, m), 5.45 (1 H, br
RO ABB3D G S 95 H, brs), 7.45 1 B br m), 7.60 (1, 4), 8.33 | 5996
(16, brm), 10.16 (1 H, br 5),
(DMSO-d6): 0.20-0.31 (2EL, m), 0.36-0.38 (0H, m), 115
1.20 (1H, m), 1.77 (3H, s), 3.40-3.50 (25, m), 3.57.3.72
I-211 | 523.00 (4H,m), 5.10-5.15 (1H, s), 5.40-5.55 (12EL, ), 7.75-7.80 | 6,316
(1H, d), 7.92-7.97 (1H, ), 8.22 (1, 5), 9.20 (1H. 5)
10.91 (11, ).

Example 28: Aurora-2 (Aurora A) Inhibition Assay

[oo264] Compounds were screened for their ability to inhibit
Aurora-2 using a standard coupled enzyme assay (Fox et al.,
Protein Sci., (1998) 7, 2249). Assays were carried out in a
mixture of 100mM Hepes (pH7.5), 10mM MgClsz, LlmM DTT, 25mM
NaCl, 2.5mM phosphoenolpyruvate, 300 1M NADH, 30 upg/ml
Pyruvate kinase and 10 ug/ml lactate dehydrogenage. 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. 55
1l of the stock solution was placed in a 96 well plate
followed by addition of 2 ul of DMSO stock containing serial
dilutions of the test compound (typically starting from a
final concentration of 7.5pM) . 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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113, 119, were made 141, according to the nethod described in General
Schene ’(rret hod B) and in exanple 14. [00257] Conpounds 171, 179, 188,
189, 190, 200 2000864hd 210 were made according to the ner¢mUS2006/043096
described in General Scheme (method A) and in exanple 24. [00258]
Compounds 72, 73,74,83, 87, 108, 114, 116,117, 120, 121, 137,138,
139, 140, 152, 158, 161, 162,
minute time course. IC50 and Ki data were calculated from
non-linear regression analysis using the Prism software
package (GraphPad Prism version 3.0cx for Macintosh, GraphPad
Software, San Diego California, uUsa).
[00266] Compounds 1-15, 16-17, 19, 21-22, 23-48, 50-68, 70-
72, 76-90, 92-136, 141-165, 167-211 were found to have Aurora
A kinase activity at < 25nM Ki.
[00267] Compounds 1, 2, &, 10, i1, 18-24, 26, 41, 47, 49,
52, €3, 69, 72-75, B2, 91, 108, 124, 132, 13%*140, 145, 150,
166, 167, 174-175, 188, 197, 200-201, and 209 were found to
inhibit Aurora A kinase at a Ki value of between 0.005 uM and
0.2 uM.
[00268] Compounds 3, 4, 7-9, 14-15; 17, 25, 27-30, 32-33,
35, 39, 43-45, 48, 53-54, 58-60, &2, iOm?l, T6-77, 79-80Q, 94-
96, 98-99%, 112, 114, 117, 120-121, 123, 125, 127-128, 130,
134, 141-142, 147-149, 158-15¢92, 165, 176, 182, 189, 120,
192-193, 195, 198, 202, 207, and 210 were found to inhibit
Aurora A kinase at a Ki value of between 0.001 uM and 0.005
uM.
i00269] -Compounds 5, 12-13, 16, 31, 34, 36-38, 40, 42, 46,
50-51, 55-57, &1, &€4-68, 78, 81, 83-90, 92-33, 97, 100-107,
109-111, 113, 115-116, 11B-118, 122, 126, 129, 131, 133, 135,
136, 143-144, 146, 151-157, 160-164, 168-173, 177-181,
183-187, 191, 194, 186, 193, 203-206, 208, and 211 were found
to inhibit Aurora A kinase at a Ki value of < 0.001 uMm.

Example 29: Aurora-1 {Aurora B) Inhibition Assay(radiometric)

(002701 .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 plL 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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163, 164, 165, 166, 167,207 and 211 were nade according to the nethod
dgscribed in Scheme VI1 and in Exanple 11. [00259] Conpound 181 was
made accor dWRgot7@sezae net hod described in Schene | and iwciazsanmloasoss
1-2. [00250] Conmpound 132 was nmade according to the nethod descri bed
in Schene | X and in Exanple 23. [00261] Conpound 192 was nade
according to the method described in Scheme Il and in Exanple 21._b g
[ 00262] Conpounds 183, 196 were made according to the nmethod describe
i n Exanpl gngyme mﬁe@@anosazz1amusaaos4;04399§dh@%@%] Q@W&@Uggl %Qgck

d in Exanple 9-10

was nmade Cﬁk& LR tg h ododesqube

Conpound ﬁg 1 obs & Q nCi/pL) prepared in assay buffer, to
a final assay concentratlon of 800 M. The reaction was

stopped after 3 hours by the addition of 16 nL 500 mM
phosphoric acid and the levels of %p incorporation into the
peptide substrate were determined by-the following method.
[eez711] A phosphocellulose 96-well plate (Millipore, Cat no.
MAPHNOBS5(0) was pre-treated with 100 UL of a 100 mM phosphoric
acid prior to the addition of the enzyme reaction mixture (40
pL) . The solution was left to soak on to the phosphocellulose
membrane for 30 minutes and the plate subseguently washed four
times with 200 ul of a 100 mM phosphoric acid. To each well
oFf Ehe dry plate was added 30 pL of Optiphase ‘SuperMix’
liquid scintillation cocktail (Perkin Elmer) prior to
scintillation counting (1450 Microbeta Ligquid Scintillation
Counter, Wallac). Levels of nen-enzyme catalyzed background
radicactivity were determined by adding 16 pL of the 500 mM
phosphoric acid to control wells, containing all assay
components (which acts to denature the enzyme), prior to the
addition of the [y-’*P]-ATP solution. Levels of enzyme
catalyzed **P incorporation were calculated by subtracting mean
background counts from those measured at each inhibitor
concentration. For each RKi determination 8 data points,
typically covering the concentration range 0 - 10 uM compound,
were obtained in duplicate (DMSO stocks were brepared from an
initial compound stock of 10 mM with subsequent 1:2.5 gerial
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, 10-1i, 21-27, 41, 47, 43, 52, 54,
62, 67-70, 72-75, 77, 82, 83, 1los, 124-125, 131, 136-1i41, las,
148, 150-151, 166-167, 174-175, 189, 193, 187, 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.
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Rt (mns) 1-47 432.40 (DVMSO-d6) 2.09 (314, s), 230 (2H, m, 3.91 (4H,
Ias(ked si)gnal), 5.68 (1H, s), 5.81 (11-1, brs), 6.38 (1H, t), 6.54
(1H, d), 7.492006G6¢{28H, m, 7.64-7.81 (3H, m, 9.50 (11-pcT/0$8)6/0480946
1-48 492.00 (DVMBO-d6): 2.00-2.05 (3H, s), 2.25-2.35 (2E1, m, 3.85-
3.90 (411, t), 5.40-5.45 (1H, s), 7.30-7.35 (1H n), 7.40- .45 (1H,
t), 7.55-7.60 (2H, t), 7.70-7.75 (211, d), 8.00- 8.05 (2H, d),
9.25-9.30 (11-1, s), 10.15 ( 1H, s). 9.528 1-49 492.00 (DMSO d6):
2.05-2.10(8%2733%), ZOB@OZLD@E @2Hs,MLe-18,857-389020412k,-38) ) 34-3¢, 39,

7.30- 7.35
5355 40461ad, Sh, 30055 80,11k, 00 8L £:305.7535 (I DV o0 oo,

s), 10.604%8; 6516 Hﬂl?s)lzg -00a, 1150 5282, 6@3ODWE§Eg@i§t 4%4gft@$) 149,
vor
202 (stih, bttt G0k, B8 U e ae

11. 69 (111E8r5}9§ 48°94.,519836260, and 205-207 were found te inhibit
Aurora B kinase at a Ri value of between 0.01 uM and 0.05 uM.
[00274] Compounds 3, 5, 7-9, 12-13, 16, 19, 33, 37-38, 40,
42, 46, 48, 50-51, 55757, 5%, 61, 64-65, 76, 78, 81, 83-90,
97, 100-106, 110~111, 113, 115-11s, 118-119, 122-123, 126,
129, 135, 142-143, 14s, 152-153, 185, 158-161l, 163-165,
le8-169, 172, 177, 179, 183, 185-187, 191, 195-196, 129, 204,
208, and 211 were found to inhibit Aurora B kinase at a Ki
value of « 0.01 uM.

[00275] Compounds 3, 5-9, 12-16, 18-15, 29, 31, 33-34, 36-
40, 42, 46, 48, 50-51, 53, 55-59, 61, s4-66, 76, 78-79, 81,
83-920, 94-106, 110-113, 115-1l1l6, 118-123, 126-130, 133-135,
142-144, 146-147, 152-165, 168-173, 176-177, 179, 182-187,
191, 194-196, 198-199, 202, 204-205, 207-208, and 211 were

found to inhibit Aurora B kinase at a Ki value of < 0.025 uM.

Example 30: Ttk Inhibition Assay

[002761 The compounds Of the present invention were
evaluated as inhibitors of human Itk kinase using a
radioactivity-based assay. These compounds can also be

evaluated using a spectrophotometric or alphascreen assay.

Itk Inhibition Assay: Radicactivity-based Assay

[00277] Assays were carried out in a mixture of 20 mM MOPS
(pH 7.0}, 10mM MgCl,, 0.1% BSA and 1mM DTT. Final substrate
concentrations in the assay were 7.5 pM [y-**B]JATP (400pci ¥p
ATP/ pmol ATP, Amersham Pharmacia Biotech / Sigma Chemicals)

and 3puM peptide (SAM68 protein A332-443) . Agsays were carried
out at 25 °C. in the presence of 50 nM Itk. An assay stock

buffer solution was prepared containing all of the raagents
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dé) 1.44 (3H,$), 2.06 (3H, %), 3.19 (3H, %), 3.69 (211,d), 3.83
EEEFS;, %.41 (1ﬂ,brs§, 5.60 (1H,vbrs), 7.45- 7.61 (6H,m, 7.82-7.87
(21-1, m, owRge7oskts), 10.75 (111, brs), 11.69 (1H, brs)PCT/US2006/043096
(DVBO-d6):1.99 (311, s), 2.29 (21-1, in), 3.89 (41-1, m, 5.31 (1H,

s), 5.51 (111, br s), 7.62 (5H, m), 7.93 (411, m), 9.21 (1H, s),
10,54 (1H, s), 11.91 (111, s) 9.1 8.965 1-52 458.50 1-53 492.52
(DVBO-d6): .1.99 (3H, s), 2.33 (2H, m, 3.89 (411, m, 5.39 (1H s),
5.60 (1H, ‘BFCEY aPomg,( with tipe ekceptabH, of) ATP. 9ha( BHe Bhst8 cBfpound

1 s) 9,598 1-54
(o2 ety ool it ik Bt e
s), 5.60 Ffii ﬁﬁtg)fO% Syef2 Py, adfiitIoB50E2 20, dF, DHSO2sEakk d)

40.1-55 544,
ZDﬁgcééggcSht:QnZﬁg(%Hg;&h d;ngéoﬁébes%hgggﬁii1coW?ou§d3?t(?i§:1§§
5 56 (1115 &F s ?rgy e3f1§a1nfongeggr€21@n oF, 5088 ¢2thlz2-d1d9%42ia1
(11-1, s)ailOtOn&iHinShupilclPe( FinS) 8M§86c$ncenératloh 2%). The

plate was pre-incubated for 10 minutes at 25°C and the
reaction initiated by addition of SOuL [y-**P]ATP (final
concentration 7.SuM) .,

[00278]  The reaction was stopped after 10 minutes by the
‘addition of 100uL 0.2M phosphoric acid + 0.01% TWEEN 20. A
multiscreen phosphocellulose filter 9&- -well plate (Millipore,
Cat no. MAPHNOBS50) was pretreated with 100pL 0.2M phosPhorlc
acid + 0.01% TWEEN 20 prior to the addition of 170uL of the
stopped assay mixture. The plate was washed with 4 x 200uL
0.2M phosphoric acid + 0.01% TWEEN 20. After drying, 30nL
Optiphase ‘SuperMix’ ligquid scintillation cocktail (Perkin
Elmer) was added to the well prior to scintillation counting
(1450 Microbeta Liguid Scintillation Counter, Wallac).
[00279] Ki(app) data were calculated from non-linear
regression analysis of the initial rate data using the Prism
software package (GraphPad Prism version 3.0cx for Macintosh,
GraphPad Software, San Diego California, UsA) .

[00280] Compounds 7, 12-13, l¢, 37-3%9, 46, 50-51, 50-61, B4-
65, 76, and 81 were found to have a Ki value of = 0.1 uM.
[00281] Compounds 1-6, 8-9, l4-15, 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 umM.

[oo282] Compounds 10, 25-27, 43, 69, 75, 166, and 167 were

found to have a Ki value of » 1.0 uM and = 2.0 uM,

Example 31: Itk Inhibition Assay: Alphascreen Assay

(002831 Assays are carried out in a mixture of 20 mM MOPS

(pH 7.0), 1omM MgCl;, 0.1% BSA and 1mM DTT. Final substrate
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DVBO-d6) 2.05 (3H, s), 2.33 (2H, m), 3.96 (411, in), 5.48 (1H s),
(5.60 (11)1, brs),( 7.58 (2H, d), 7.62-7.92 (6H, ), 9.54 (111, brs),

10. 84 (111, Wore97/0s216 1-57 506.58 (DVSO-d6) 2. 00 (3H, SPCT/@s28@/0iabh
in), 3.81-3.91 (6H, 38 ), 5.37 (111, s), 5.56 (1H, brs), 7.28-7.(2H,
m, 7.40- .55 (411, in), 7.71 (2H, d), 9.20 (1H brs), 10.41 (1H,

ars), 11.66 (1H, s). 9.20 1-58 506.54 (DMBO-d6) 1.90 (311, s), 2.30
(2H, in), 3.68 (211, s), 3.95 (411, m), 5.37 (1H s), 5.55 (1H brs),
7.28-7. 58CPBEENLYat¥ons {R1thedpsseyaBrelltpubir 8Fp 18:50a( &_Hemg}_a}_ 12)

Ri (i nS) 158 B2 B0 ¢ DURLAGH Y 2708 (SAPF 873329331 2. 2Rstavi, anp.

3 92-3 ggceggiednp§t55ﬂ525°¢-&ndsin bné%tdsélicdr o8) 10 TnR91LR . H 49) .
assay stock buffer scolution is prepared containing all of the
reagents listed above, with the exception of ATP and the test
compound of interest. 25 ulL of the stock solution is placed
in each well of a 96 well plate followed by 1pl, of DMSO
containing serial dilutions of the test compound (typically
starting from a final concentration of 15pM) in duplicate
(final DMSO concentration.2%). The plate is preincubated for
10 minutes at 25°C and the reaction initiated by addition of
25uL ATP (final concentration 100pM) .  Background counts are
determined by'the addition of 5puli 500mM EDTA to control wells
containing assay stock buffer ang DMSO priorx to initiation
with ATP,

[00284] The reaction is stopped after 30 minutes by diluting
the reactiop 225-fold into MOPS buffer (20mM MOPS {pH 7.0),
imM DTT, 10mM MgClz, 0.1% BSA) containing 50mM EDTA to bring
the final concentration of peptide to snmM,

[00285] AlphaScreen™ reagents are prepared according to the
manufacturers instructions (AlphaScreen™ phosphotyrosine (P-
Tyr-100) assay kit, PerkinBElmer catalogue number 6760620C) .
Under subdued lighting, 20uL 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
{(PexkinElmer) .

[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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7.80(2 H, d), 7.94 (L H d), 9.0 (2 1-1, m), 9.37(1 H br s), 11.01(1
I g), 8.8%%7; 1-60 510.50 DNVSO 2.05 (3H, $), 3.9-4.01 (2H, M,
4.17-4.26 (WO 2070562288-5.42 (2H, ), 5.52-5.54 (0.5H, 1), HCEEszBoc@A309
(6H m), 7.86 (2Hd), 9.34 (1H brs), 10.76 (11-1,$), 11.70 (1H, brs)
8.99 1-61 - (DMSO-d6): 2.02 (3H, s), 2.33 (21-1, m), 3.90 (414, m,
5.36 (1H, s), 5.55 (1H, br s), 7.41 (1H t), 7.58 (21-1, d), 7.62
(11-1, m), 7.78 (3H, n), 9.35 (111, s), 10.67 (11-1, s), 11.83 (11-1,
$) 9.451 1-62 520.52 (DVBO-d6): 2.16 (5H, m), 3.24 (2H, r‘r),7 2.4986H
(2H, m, @x&&-ﬁb HQ.SktKSIﬁglg%%uo ‘ N tppgtriy 8 (6H
?6374% 68026 5O HBYPoUBSs( 8TH, sgreezeaef@rzzh(azrklawht; @% %ﬁhhm_t
s), 3.91 ¢4k1us@ng5a4géénhhr§)coﬁp&égg%?%&ﬁgra§éa§ é %x;egiaél FPrﬁ§Eln

ignzu (7|58(3C%) %9%7 8% (H% g’? -8.274 1-64 506.55 (DVBO- d6) 107 (3H
7,

2)11 3B a7 AQS%(QE% Phretea op 2 yncy parpinp o8 ol pwinoss

.23 (IN, ’(gﬁ 18’ 711?'5%1 MICY2- 19. ¥ BIAM 1] IID3IZ.5 mM

phesphoenclpyruvate, 300 BM NADH, 30 pg/ml pyruvate Kinase and
10 ng/ml lactate dehydrogenase. Final substrate

concentrations in the assay are 100pM ATP (Sigma Chemicalsg)

and 3pM peptide (Biotinylated SAMGS A332-443). Assays are
.carried out at 25 °C and in the presence of 100nM Itk.
[0D289] An assay stock buffer solutlon is prepared
containing all of the reagents llsted above, with the
exception of ATP and the test compound of interest. 60 ul of
the stock solution is 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 15puM). The plate is preincubated for 10

- minutes at 25°C and the reaction initiated by addition of 5 rl
of ATP. Initial reaction rates are determined with a Molecular
Devices SpectraMax Plus plate reader over a 10 minute time
Ccourse. IC50 and Ki data are calculated from non-linear
regression analysis using the  Prism gsoftware package {(GraphPad
Prism version 3.0cox for Macintosh, GraphPad Software, San

Diege California, uUsa).
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-65 518.64 (DVSO-d6): 0.54 (2H m), 0.84 (211, m), 1.71 (11-1, m,
%g? (214, in§, 3.17 %SH, d), 3.87 (4H in), 4.12 (114, n), 5.49 (IN,
s), 5.72 (IMOMPTAS217. 54 (6H, in), 7.83 (214, d), 9.20 BAHUSEYG4309
10.70 (1H, s), 11.74 (11-1, s) 9.316 1-66 564.70 DVBO 1.16 (9H,$),

2.06 (31-1,%), 3.59-3.64 (2EI,n), 4.09- 4.17 92H,n), 4.58-4.64 (|

Hrm, 539 (1H$), 5.55-5.68 (11-1,vbrs), 7.45-7.62 (6H ), 7.82-7.86
(2H M), 9.26 (1H brs), 10.74 (1H brs), 11.68 (11-1,brs) 9.71 1-67
482.60 DVBO 1.09 (3H t), 1.14 (9H $), 1.98 (31-1,$), 2.34 (EH,?),

3 513 Gopkaiolonys .4 Oard Lan(Blelof) nogad? (| HOMS). 055 (I

H, vbrs), %61 1- 2{1 7. (1T (2ZHa), 9 1H, brs) (

11. 67 (1HBF g? 5 11"3&? BguRgs. werecaeagyne@ Zertﬁél(:3&ﬂr;.1ﬁ,):y to lmnipic
2. 15- 2. 2004B8His shy EhéOasgaﬁosﬁghéoggi%‘gS(gg =36 n{}i} ﬁéﬁe %af’z“F-qu B
5(3425 l(jlr NSL_%)4 00‘}%“3%1 gﬁffﬁ C’?néelvlea 99 1MMANEPES 6607, 70a{ 2HL €. DT,
7 656 1- 690 584. r@@cuﬂzs(wﬂm,, BMSOp b1k7pe@H ), 2.23-2.36 (2H,

4 5 66 X 6.00 (11-1, brs), 7.40- 7.65
(GH 3n$0 %ugg %ag% %Feﬁfragiaﬁs(&ﬁlth%rgysaggw@ve 5 rM ATP (200
uCi/amole ATP) and 1 uM poly(Glu) ;Tyr. Reactions were carried
ocut at 25 °C and 1 nM JAKI.

[00291] To each well of a 96 well polycarbonate plate was
added 1.5 pl of a candidate JAK3 inhibitor along with 50 pl of
kinase buffer containing 2 W poly (Glu) Tyr and 10 uM ATP.
This was then mixed and 50ul of kinase buffer containing 2 nM
JAK3 enzyme was added to start the reaction. After 20 minutes
at room temperature (25C), the reaction was stopped with 50ul
of 20% trichloroacetic acid (TCA) that also contained 0.4 mM
ATP. The entire contents of each well were then transferred to
a 96 well glass fiber filter plate using a TomTek Cell
Rarvester. After washing, 60 pl of scintillation fluid was
added and *3p incorporation detected on a Perkin REimer
TopCount ,

[oozg2] Compounds 12-13, 21, 25, 37, 50, 65, 76, 78, 81, 88,
82, %9, 102, 105, 108, 110, 11z-113, 115, 131, 135, 150-181,
158-~161, 164, 172-173, 180-181, 183, 185, 129, 202, 206, 209,
and 211 were found to have a Ki value of < 0.01 uMm,

f00293] ' Compounds 1, 3, 5, 7-11, 14-17, 19-20, 22, 28-31,
33, 38-a0, 44, 48, 48-49, 51-57, 60-61, 64, 56-68, 71, 74, 78,
80, 83, 85, 89-950, 94—97,.100, 103~104, 109, 116-117, 119-121,
126, 128, 134, 144-14s, 148-149, 155, 162-163, lée-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, 58, 69, 73,
77, 82, 87, 114, 124, 127, 132, 137-138, 152, 171, 178, 192,
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s), 11.89 (1H, brs). 9.69 1-70 465.00 (4H, (CD30D): 1.20-1.25 (314,
t), 2.15-2.20 (3H, s), 2.45- 2.65 (4H, in), 4.05-4.10 (2H, in),
4.15-4.30 (wa:20b1056p1 4.35-4.45 (314, n), 5.45 (111, s),r@r/ﬁsheédegml\g
s), 7.60-7.70 in) 7.975 WD 2007/ 056221PCT/ U52006/ 043096 ConpouQS
MF1 (obs) 1H NMR Rt (mins) 7.165 1-71 44037 (DMBO-d6) 1.05-1.

(3H, t, CH3), 1.4 (3H, s, CH3), 2.0 (3H, s, CH3), 2.3-2.4 (2H,7 2,7 .
CH2), 373984H m alk), 5.45 (H s, ar), 5.6 (H, s, ar)

(2H d, afyd 293.weys fonnddtoahivedasi(bhlhesosNs) 0aBduli0a2a( B 2S¢
NH) . 1-41@.453. 48

Example 34: JAX2 Inhibition Assay

[00295] The assavs are as described above in Example 33
except that JAK-2 enzyme was used, the Ffinal poly (Glu) ,Tyr

concentration was 15 uM, and final aTp concentration was 12
M.

Example 35: FLT-3 Inhibiticn Assay

[00296] Compounds were screened for their ability to inhibit
FLT-3 activity using a radiometric filter-binding assay Thisg
assay monitors the 33p incorporation into a substrate
poly(Glu, Tyr) 4:1 (pEaY). Reactions were carried out in a
solution containing 100 mM HEPES {(pE 7.5), 10 mM MgCl., 25 mM
NaCl, 1 mM DTT, 0.01% BSA =and 2.5% DMSO. Final substrate
concentrations in the assay were 90 BM ATP and 0.5myg/ml pRE4Y
(both from Sigma Chemicals, St Louis, MO). The final
concentration of a compound of the present invention was
generally between 0.01 and 5 M. Typically, a 12-point
titration was conducted by preparing serial dilutions from 10
mM DMSO stock of test compound. Reactions were carried out at
room tCemperature.

[00297] Two agsay solutions were prepared., Sclution 1
containsg 100 mM HEPES (PH 7.5), 10 miv MgCl,, 25 mM NaCl, 1
mg/ml pE4Y and 180 mM ATP{containing 0.3mCi of [y~-33F1ATP for
each reaction). Solution 2 contains 100 mM HEPES (pH 7.5), 10
mM MgClz, 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 50ul 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. All

of the reaction volume was then transferred to a filter plate
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. 1.23 (6H, s), 2.12 (H, s), 2.39 (2H, n), 3.46 (41-1, q), 4.01
%,Ojbrls), 5(3.42 ?)11-1, s),( 5.52 (I H, s), 7.56 (4H, m 8.642 1-73
439.47 (DVBO-w@)os283 (31-1, t), 1.49 (211, n), 2.31 (2dciusmsosdodsd
(211, q), 4.04 (4H s), 5.55 (4H,_s), 6.65 (2H d), 7.18 (2H d),
8.27 (1H, t), 10.04 (1H, s) 9.513 1-74 487.51 (DMBO-d6) : 2.28 (3H,
s), Z33 (2H, ), 3.92 (4H 1), 4.36 (2H d), 5.56 (4H, s), 6.65 (2H,
d), 7.19 (2H, d), 7.25 (511, n), 8.87 (11-1, s), 9.95 (111, s) 10.081
| - 75 508. 60 ( DRECEA6YLRh29% 2TGR (321_&:H&rv858@;39@@0(ﬂjfbm”i‘®l\d’?‘gé8’4' 39
(211, m, (BakfeR,; 28r{ 111, %)a gug?-g 8 (g in), 7.41-7 6/ o7k nr)13
7.75.7.90 (2H 1h). 9. 23 B8112ICUE} %o F1IpERrPEfatipngintoHpEsYs A
8.33 1- 767UB6Y 29I NIR T DRBTKABY UoB- OcGnt 2 cidinL 4 8¢ ke i Qe 81 001 42H
m alk), &@BtedS5(SH aln OC%f)’ %héS éé-$§%s%iéﬁﬁﬁ’ulig ggh,qh CH),
2.3-2.4 (2H, q, Ch2), 3.15 (H, bra, ;3075309 TATIF Y NPT AFR) |
5.5 (H, s?c’%“f‘y?r%.f?o(a_eq,axbrégsgr?? EZi5-7N6 (%H, d, 3;) 2172.567.8 (2H,

b 0. S D8 s .
?’C:Dg{)?.')j:gi?%%ﬁ]. 2[38%%%3152@1%30?1.%%' (BH, H)sﬁ', 2380 ), Bhs5 §3H 8890,
2.1 (2H, 35, 28572 AP (R, HH;1%3 601G 75L(B11q, hris)ird, 36 S, 4he,
(IH s), ©50-560 (15, ¥550:d0deHedl) 173 15547 80 {2H 4). 202,

206, and 209 were found to have a Ki value of = 0.05 uM.
[002599] Compounds 1, 4-5, 8, 16, 12, 14-17, 20, 22, 26-27,
31-32, 35, 37, 39-40, 46, 51, 60, 64-65, 67, &8, 7L, 73-74,
80, 95—96{ 104, 115, 121, 126, 134-135, 137, 148, 155, 158,
171-3172, 182, 184-18s6, 188-189, 1954, 198, '204-205, and 211
were found to have a Xi value > 0.05 uM and « .15 uM.
[00300] Compounds 6-7, 2, 11, 19, 23-24, 28-30, 33-34, 38,
44, 48-49, 52-59, 61, 66, 63, 77, B2-83, 114, 117, léO, 124,
127, 132, 139, 142, 145-146, 149, 152, i61-1864, 166-167, 170,
175, 177-178, 190-191, 193, 195, 203, and 207 were found to
have a Ki > .15 uM and < 1.0 uM.

Example 36: Microsomal Stability Assay

[00301] Microsomal stability was monitored by generation of
depletion-time profiles in microsomes from a range of species
(male CD-1 mouse, male Sprague—Dawley.rat, male Beagle doqg,
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 wmM) . 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 phosphate,
reduced form (NADPH) -regenerating system (RGS) f[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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-78 521.00 (CD30D): 0.65-0.70 ( 2H, n), 0.95-1.00 ( 2H, in),
?:gg? i.gg (3H, t)f 1.7021.75 (1H s), 2.45-2.50(2H, qd), 2.95- 3.05
(4H, n), 3.BO-WOBVEPREH, n), 4.10-4.2 (2H, in), 4.30- 4. 35C'(/H$—1,00(i@%09
5.45-5.55 (2H, m), 7.60-7.70 (411, d*d). 7.754 1-79 449.40 (DVSO- d6)
1.05 (311, t), 1.65 (3H, s), 2.03 (311, s), 2.37 (2H q), 3.88 (gT,
d), 4.18 (2H, d), 5.37 (1H s), 5.60 (1H bra), 7.50 (2H d), 7.
(2H d), 9,50 (11-T bra), 10.11 (1H bra). 7.93 1-80 495.54 |
(DVBO- d6) P, T Pagpesyum] chgopdgel, ashl, 01188 HBbpBAte2n@rb3H(pS) . ?H

18816 2bre dhnc 2 6.(1H .bra), 5. 67 (11-
ﬁrg? (§“L§q*%kf §$hé7b$3g%21élg§d% % Mo% ieﬁ Bra): 9.40 (1H, bra),

10. 10 (1HIOBPE%! ~8The Tegrtien. 9as( Mﬂdﬁédobﬁotﬁeg:}ztdgltlénl zé@h}m
t), 1.99 Eﬁkkhg)%rg §§$g§%t%§HRé§5zo gg% ?%grgﬂggb@tgg @1§po$?me YRIOPE
l(JrlsH) 5)5 gr%‘%ééu{eB?PB??lBGuPM@ldﬁ)l 2o2b- fnﬁﬁ?)ﬁ%é‘% 6‘3318 §©ﬂ=71&3d1'-*t8r§1§&es
?2§$,3d$6a§§%?gocln) ?ém 5;% ?%fg thc?ggiﬁg W}%HﬁnlEéB?g§or§ Brls (1.5
a heater shaker (DPC Micromix 5 (settings; form 20,
amplitude 4) modified to be heated, to 37 °C, by two plate
heaters fixed to the deck and controllied by a Packard Manual
Heater) attached to a Multiprobe II HT Ex automated licuid
handler. The liquid handler was programmed (WinPREP goftware)
to gample the microsoma; incubation mixture after 0, 2, 10, 320

and 60 minutes of incubation and transfer an aliguot (100 pL)

Lo a stop block (96-well block) containing 100 pL of chilled
methanol. The % organic in the Stop mixture was optimized for
analysis by addition of appropriate volumes of agueous/organic
(typically 100 pL of 50:50 methanol:‘water).

[003031 Prior to analysis the stop block was placed on a
shaker (DPC Micyomix 5; 10 min, form 20, amplitude 5) to
precipitate out proteins. The block was then centrifuged
(Jouan GR412; 2000 rpm, 15 min, 4 °C5- A sample aliguot (200
ML) was then transferred to an analysis block and the block
was centrifuged again (Jouan GR412; 2000 rpm, 5 min, 4 °¢)
prior to being sent for analysis. Depletion profiles were
‘determined by monitoring the disappearance of VRT by liguid
chromatography-tandem mass spectrometry (LC-MS/MS) . Samples
were injected (20 ulL; Agilent 1100 liguid chromatographic
system equipped with autosampler) onte 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 6 minutes with a flow rate of
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2007/ 056221PCT/ US2006/ 043096 Conmpound No M 1-1 (obs) HI NVR Rt
Yﬁ%ns) 1-83 568.50 (DVBO-d6) 2.07 (31-1, s), 2.31 (21-i, quintet),
3.92 (41-1, Wo 20)7/0562242 (11-1, s), 5.57 (1H s), 7.43-7. 48p¢thlisdogs/oa3oos
7.51- 7.58 (41-1, m), 7.66 (11-1, d), 7.75-7.80 (3H, m), 7.82-7.90
(31-1, m), 9.40 (1H, bs), 10.80 (1H, s). 9.69 1-84 496.00
(DVBO-d6) 0,98 (91-1, s), 1.10 (31-1, t), 1.66 (211, brs), 1.98 (3H
brs), 2.34 (2FI, q), 3.69 (2H, d), 3.83 (2H, d), 535 (111, brs), 5.70
(111, s), 953F5mbqmin, Wh¢s¢ntzr46c¢2hmnd¢ffzuaﬂt(aﬁtegéa 8%%gcfég
brs), 10. Q@eééfﬁsﬁ}aylioﬁg é& % sgu ée ? S % 8§ 433 90 Mic %mﬁss
0.29-0.33 (2H, M. FB-12115°R °2 1 (REFT 5ire 1jod%) 185 2 Wicy
m, 1.99 %%%Fﬁﬁ?syc Qaséewzmasq)specsso@eﬂér HétwéeﬁSD(Blémdd§;95m§§ of

(111, s),thebPukll- @hes&asg eég;o%ﬁtg% %%s op gﬁkzg& fgrzghelggmpound
brs), 10.08 (111, s brs

nteres All 1ncubatlons were conducted in duplicate and
results were expressed as % parent remaining at either 30
minutes or 60 minutes relative to 0 minutes sample.
[00305] Compounds 5, 7, 9-17, 20-22, 25-35, 37-40, aa,
48-50, 52-51, 64-66, 68-69, 71, 75-7%, 78-80, 82-83, 85,
87-99, 94, 97, 89-100, 102-105, 108-110, 112-117, 120-121,
126-128, 132, 134-135, 137-13%, laz, 144-146, 148-153, 155,
159-163, 166-173, 175, 177~178, 180-181, 183-184, 186, 188,
190-1%2, 194-195, 189-200, 202, 205-206, 209, and 211 were
found to have stability to human liver microsomes at » 50%
remaining after 30 minutes.
[00306] Compounds 5, 7, 9, 12-14, 16, 18, 31, 33, 36, 37,
39, 40, 42, 46, 50, 52, 585, 56, 59, GEf 63, 64, 68, 71, 76,
79, 80, 84, 85, 94, 98, 102, 103, 105, 109, 112-117, i2¢0-122,
126-128, 130, 132, 134-136, 142-145, 147, 150-157, 1e8-171,
194, and 202 were found to have stability to human liver

. . ! .
microsomes at > 50% remaining 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% DMSC alone) and culture medium without cells. The cells
were then incubated for 72 or 96 hrs at 37C in an atmosphere
of 5% C02/95% humidity.
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- 2.50 (DMVBO-d6)1.12 (3H t), 2.04 (3H$), 2.42 (2Hq), 4.03- 4.2
%43650 5.45((1H,brsg, 5.7((1H,brs), 6.45 (1H $), 7.31-7.34 (1H ),
7.42-7. A7 (WP20§7/0562262-7.72 (4H, ), 7.73-7.75 (2H m), 9.BBLURicHIPG
10.15 (1H,$), 11.7 (111,$) 8.39 1-87 584.50 (DVBO-d6) 2.04 (3H, s),
2.25-2.34 (2H, m), 3.90 (411, t), 5.39 (1H, s), 5.55 (1H vbs), 7.05
(111, dd), 7.14 (2H, dd), 7.18 (IH, d), 7.27 (1H t), 7.47-7.52 (2H,
m, 7.55 (211, d), 7.59 (1H d), 7.83 (2H d), 9.34 (1H_bs), 10.71
(11-1, s) 0833 1 8’805@9a52re(m.d@:}a&1a2 (§Hu gn}gﬁ 65 {8 eﬁa,(%
> ol 14, 3 ing\wa
5 994( gé & Séxp@,ﬁiel% %ZSHqPJbrd 2! %‘%(’E% %) %d*(‘*ilﬁo PRy well.
7. 218 (21- ‘ng%ﬁ W thep hﬂyve@t@s a{ulcm tisd, m@oﬂﬁofatedsiadi@a@&@@
brs). 7. Sd.oﬂntBQiA&:B émﬁm@@ﬂﬁér P8 é‘}li& tlﬁo 14@% s gﬁlamllty
1.80-2.13 (71 72,37 (21-1 % ARHOR T 5501 5T
3.90 (211" d)as%ﬁi CEZ‘iiln@l)Pr%‘“%ﬁa(qfi_fﬂ_lTsl)er&ﬁqQ(t’l.dillneé)ﬁtsz)e 1r8

o 1 1 111
2)21 ls 12)(?017\[%](% e &o 89 (OH ‘%g“(i %%l?‘%ite )us“fg%sf th

(3i1 s) ™ 4?9 p%%a’%\gpgd ) (I, S%§tM69C8E2rce2q—3l 1d)s @MODe¢ZHr d),
5.35 (’m@m@s) Sfodde. brs), 7.49 (2H d), 7.71 (2H, d), 9.43

(1H s) fg)ﬁgbé }incabatlon

(003107 The following compounds were incubated for 72 hours

and were found to have an IC50 value of = 0.03 uM: Compounds
50-51, 81, 85, 89, 97, 113, 118, 133, 135, 143-144, 146, 157,
158-160, 170, 172, 176, '182-183, 185, 187, 191, 184, 195,
158-199, 204-205, and 211.

[00311] The following compounds were incubated for 72 hours
and were found to have an IC50 value > 0.03 uM and = 0.20 uM:
Compounds 5, 16, 40, 56, 83, 87, 103, 115, 119, 121-123,
i26-128, 130, 134, 142, i47, 151-152, 1ise, 188-169, 171, 173,
177-181, 184, 1886, 190, 195, 202-203, and 208.

[00312] The following compounds were incubated for 72 hours
and were found to have an IC50 value » 0.20 uM: Compounds 59,
112, 114, 116-217, 120, 1l24-125, 129, 131-132, 136, 141, 145,
148-150, 158, 174-175, 188-189, 192-193, 197, 200, 208-207,
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, B8-90, 92, 95-
96, 59-105, 107, 110-311, 128, 135, 153, 155, 157, and 164.
[G0314] The follewing 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-g, 8-9, 11, 13-18, =20, 28-37, 39-286, 48,
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.

- 157 -



-91 542.00 (DVBO-d6) 2.22-2.36 (2H, in), 3.81-3.95 (4H m,

?1 22’>€132(%Hf9 dé/ 5.2 ElH, brsg, 5.50-5.90 (2H, n), 7.48-7.65 (/4H, ;/(g%@
7.72-7.85 (9P12007/4§p2219 25 (1H, brs), 10.80 (111, s), 11.BGI/UsM 31_2.
8.74 1-92 480.00 (DWsO-d6)1.08 (3H, in), 1.20 (61-1, s), 1.98 (N :
s), 2.34 (211, q), 3.78 (211, d), 4.14 - 4.15 (411, m, 5.13|5 (IN, s),
5.61 (11-1, brs), 7.47 (21-1, d), 7.70 (21-1, d), 9. Z?U(S%OE)G} 04812),696
10. 07 (1H;48) :’11.4 %1%—1 s) 8.307 WD 2007/ 056221PCT. Ge 020 o
Conpound KOO2 AT -1 '?13 sy O HPRAVRIRECTRPHSSS 1weBe 5i6cdbat OB 66214
(311, rr),a11d9‘85-'(‘6|{01$1)d1€031§ﬁ2343n(%bﬁ%@(-aéji&?—Oé:%;H!rg)Smtq?.ﬁgm 1ie 5
?h?stga,i%jHizg‘F%g% é‘i{?l,‘?%)(,%f‘ﬁr(i?ﬂ'br 87, 108071¢d14and)187 540
1-94 |

Example 38: Abl Kinase Activity Inhibition Assay and

Determination of the Inhibition Constant ¥i

[00316] Compounds were screened for their ability to inhibit
N-terminally truncated (4 27) Abl kinase activity using a

standard coupled enzyme system (Fox &t al., Protein Sci., 7,

Pp. 2249 (1998)). Reactions were carried out in a solution

containing 100 mM HEPES (pPH 7.5}, 10 mM MgCl,, 25 mM NaCl, 300

BPM NADH, 1 mM DTT and 3% DMSO. Final substrate concentrations
in the assay were 110 BM ATP (Sigma Chemicals, St Louis, MO)
and 70 uM peptide (EAIYAAPFAKKK, Américan Peptide, Sunnyvale,
CA). Reactions were carried out at 30 °C and 21 nM ahbl
kinase. Final concentrations of the components of the coupled
enzyme system were 2.5 mM phosphoenolpyruvate, 200 pM NADH, 60
ng/ml pyruvate kinase and 20 rng/ml lactate dehydrogenase.
[00317] An assay stock buffer solution was pPreparesd
containing all of the reagents .listed above with the exception
of ATP and the test compound of interest. The assay.stock
buffer solution (60 pl) was incubated in a 96 well plate with
2 pl of the test compound of interest at final concentrations
typically spanning 0.002 pM to 30 HM at 30 °C for 10 min.
Typically, a 12 point titration was brepared 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 (Ffinal concentration 110 uM).
Rates of reaction were obtained using a Molecular Devices
Spectramax plate reader (Sunnyvale, CA) over 10 min at 30 °cC.
The XKi 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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3.14(1

4.41 (DMSO-d6) 1.10(3 H, 0, 2.02 (3 14, s), 2.35(2 H, q),

ﬁg br s)( 3.90(2)H, d), 4.14(2 H d), 5.43 (1 H s), 5.68 (1 11, br

S), 7.49(2 WOMY7/05m272 (2 H, d), 9.54(1 H, br s), 10.09 PCI/E5206804309

8.162 1-95 482.46 (DVBO-d6) 1.11 (914, nj, 1.51 (3H, s), 2.06 (3H,

s), 2.40 (2H, q), 3.71-3.90 (5H, n), 5.45 (IH, s), 5 .62 (1H brs),

7.51 (21-1, d), 7.78 (211, d), 9.89 (IH brs), 10.20 (1H s). 9.03

1-96 496. 51 EgDIVBOdGIzj 1.11 (3H, t), 1.25 (914, s), 1.60 (3H, s),

2.03 (3142 J4Bang) Abl B(QII@S@?(TﬂlﬂI)@ct5v42y(iﬁ153i%1§rx1265

(11-1, brs}say. 5&@(%%g§gg13%gagé ﬁgl&h Yo 20 68: 9212, DIS), ] b 12,
7 4 7

Eé: rr)s ) ?‘6‘%3%% $)CO‘QP‘?E‘?&@S2@6’-‘(&rﬁ%eezzedzf@zwqgursaﬁmwﬁ o Bnhibie

3.82 (2H, e 'BSBSZCJrhhﬁé.nt5f55m(éf‘| Bhmad. A1 (IEL ?é%%%rs)g%léz.{t%%allng

10, 12 1H, %), 11
31531808%(%‘%75%?1 (E@@l‘%%%ll rzLoa( aft)reac@so:@ 2rbLine)of 29%1,
(3H brs)the. Rﬁlmmutﬁnt%ﬁ%ﬁ:ﬂ&h aB1 & 7hy ) (il e dfaddd i on 6

o 16’ (1H braPe o8 {1 b mre B %Aﬁssmﬁ B EPAAREASL, 9B it g

Acetate, [yv-?’P-ATPR) (spec1f1c activity approx. 500 cpm/pmol,

10mM final assay concentration) and the tegt compound of
interest at final concentrations over the range 0-4unM. The
reaction was initiated by the addition of the MgATP mix. After
incubation for 40 minutes at room temperature, the reaction
was stopped by the addition of 5 Bl ©f a 3% phosphoric acid
solution. 10 pl of the reaction was then spotted onto a P30
filtermat and washed three times for 5 minutes in 75 mM
pPhosphoric acid and once in wethanol prior to drying and
scintillation counting. Inhibition IC50 values were
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 Agsavy:

[00319] Compounds were screened for their ability to inhibit
Plk4 using a radioactive-phosphate incorporation assay.

Assays were carried out in a mixture of SmM MOPS (pH 7.5),
10mM MgCl,, 0.1% BSA and 2mM DTT. Final substrate

concentrations were 15puM [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. 30pL of
the stock solution was Placed in a 96 well plate Followed by
addition of 2uL of DMSO stock containing serial dilutions of
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.99
468. 00 (DVBO-d6) 0.87 (6H, d), 1.10 (3H, t), 1.81 (1H sep), 1
(3H, brg), 2.34)(211, q), 3.61 (2h, d), 3.81 (211, d), 5.37Bgﬂ1)Hélw .
brs), 5.47 WOHOOH#6)2!1 5.63 (1H, vbrs), 7.47 (2H, d), 7.78CY S2psiyg
9.17 (1H, brs), 10.05 (1H, s), 11.65 (1H brs). 8.35 1-100 4 2.4
(DVBO-d6) 0.90-0.83 (6 H, n), 1.12-1.08 (4 H, m), 1.54-1.46 ( H r2r)
2.02(3 H, s), 2 35(2 H q), 3.14(1 H br m), 3.68 (2 H, t), 32 3 (OI
H t), 5.40(1 H 5.61 (1 14, br s), 7.50 (2 H, d), 7.72 ( ),
9. 63 (1 H % g %[@mgﬂ'(l?dlﬁty@}038183©tir!1ﬁ)ﬂ1g55801@0a(f)h/ﬁ@idG)

1.75-1,82 (2H,
1 05- BOCéﬂténﬂiatioﬂ5ofltb r&lthézg%o%%Z% 44 dg%u%ﬁ?Psh)ln5 37

(1i4 1b?2)531}hﬁa% ifﬂz-ng M3EQ ¢appenbrayiod. 51%?) ( 2Hrhel)plTt6Iwd2Hore -

d), 9.16 {dd¢hbared, £40. 06 it 83, adla65c( Oeéé)fiékﬁ}o%)lnﬁp%ﬁged by

2H d), 0.41 (2H d
?gﬁ; 83) ( Dl\ésf%d%qgog 2§1(1L1 m)s(PmTH néflmﬂ@:c(nl:l'é;ntfﬁa,tﬁm?:@jﬁﬁ/h’ q) ,

3.65 (4HTHR , r&.%:.&ﬂ;‘-éaﬁg\%%ﬁ% %% 3%8%517 %(z%ﬂ g aadftlmn of
S),
(2(2)(1)%/ ogéz’zﬁ%/{ﬁ%%es? FOIEric Gorrbun ch Noul s cedrs )pHAdo AR 11 ulose

filter 96-well plate (Millipore, cCat no. MAPHNOBS50) was
pretreated with 100pL 0.2M phosphoric acid prior to the
addition of 125pl, of the stopped assay mixture. The plate was
washed with 4 x 200uL 0.2M phosphoric acid. After drying,
100uL Optiphage ‘SuperMix’ liquid secintillation cocktail
(Perkin Elmer) was added to the well prior to scintillation
counting (1450 Microbeta Liguid Scintillation Counter,
Wallac). After removing mean background values for all of the
data points, Ki(app) data were calculated from non-linear
regression analysis of the initial rate data using the Prism
software package {Graphrad Prism veréion 3.0cx for Macintosh,
GraphPad Software, San Diego California, TSA).

(00320] While we have déscribed_a humber of embodiments of
this invention, it is apparent that our basic examples may be
altered Lo 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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Rt (mins) 1-103 478.78 (DMSO-d6) 0.34 (21-1, d), 0.40 (211, d), 0.81
(411, d), 1.19 (1H, m, 1.81 (IH m, 2.01 (311, s), 3.66 (4H q),
5.40 (1H, s), 5.61 (11-1, br s), 7.48 (211, d), 7.71 (211, d), 9.37
(111, s), 10.39 (1H, s) 8.229 |-104 506.00 (DVSO-d6) 0.30 - 0.35
(21-1, m), 0.39 - 0.44 (2H m, 1.16 - 1.21 (111, m), 1.56 - 1.75
(61-1, m, 1.83 - 1.90We2Mumn), 2.00 (3H, s), 2.76 - 2.82 (1H m),
3.65 (4H, dd), 5.35 (1HA Smpoand8ffobilad), 7.47 (21-1, d), 7.72 (2H
d), 9.19 (11-1, s), 10.06 (IH, s), 11.65 (111, s). 8.938 |-105 504. 83
(DVBO-d6) 0.32 (211, d), 0.42 (211, d); 0.55 (211, m), 0.82 (6H m,
1.19 (IH, m, 1.70 (1H, m, 1.80 (IH m, 3.65 (411, q), 5.43 (1H

s), 5.65 (1H br s), 7.47 (21-1, d), 7.EEEE5H, d), 9.68 (IH s),
10,42 (1H, s) 8.544 1-106 479.78 (DVBO- 0.32 (21-1, d), 0:40
(21-1, d), 0.49 (211, d), 0.81 (211, , 1.19 (1H, m, 1.74 (1H m,
3.63 (4H, m), 3.87 (3H, s), 5.4441H 5), 5.81 (IH br s), 7.75 (2H
d), 8.00 (211, d), 9.29 (111, s) 9-8Z1 >y1-107 520.00 (DVSO-d6) O0.44
- 0.47 (2H, m, 0.57 - 0.61 (1H, m,| 0.82 - 0.89 (4H m, 1.54 - 1.60
(1H m, 1.79 - 1.85 (1H, n), 2.02-2, 3HR'm), 2.06 - 2.07 (31-1
m, 3.76 - 3.80 (211, m), 3.85 -3.9021-¥ n), 5.38 (1H s), 5.64
(I'H, brs),

or a pharmaceutically acceptable salt thereof, wherein:

Ht is thiazolyl or pyrazolyl, wherein Ht is optionally and
independently substituted with R?and R?;

Qis —O0—, —NR'—, —5—, or —C(R"),—;

R*is H, C|_saliphatic, NO,, CN, halo, NH,, NH(C,_,ali-
phatic), N(C,_ ,aliphatic),, O(C,_,aliphatic), OH, or
—N(C=0)C, ,aliphatic); wherein said aliphatic is
optionally substituted with 1-3 fluoro;

RYis TR or L-Z-R1°;

R! is T*-(Ring D):

Ring D is a 5-7 membered monocyclic aryl or heteroaryl
ring, wherein said heteroaryl has 1-4 ring heteroatoms
selected from O, N, and S; Ring D cun optionally be
fused with Ring D;

Ring D' is & 5-8 aromaltic, partially saturated, or fully
unsaturated ring containing 0-4 ring heteroatoms
selected from nitrogen, oxygen or sulfur;

each substitutable ring carbon of Ring D and Ring D' is
independently substimted by oxo, T*-R>, or V-Z-R3;

each substitutable ring nitrogen of Ring D and Ring ' is
independently substituted by —R*;

each T, T, and T*is independently a C,_,alkylidene chain
or is a bond;
Zisa C,_, alkylidene chain or is a bond;

Lis —O-—, ~—8§—, —80—, —SO,—, -N(R*SO,—,
~—~SO,NR®)—, —NR®—, —CO—, —CO,—,
—NERCO—, —NRHC(OY0—, —N(R®CON
R%)—,  —NRSO,NR")—, —NRINR")—,

-C(O)N(R®)- .  OCON(R® . -CRY,0
—C(R%),S—, --C(R®),80—, —C(R®),S0,—,
—C(R%),80,N(R®)—, —C(R®),N(R®)—, —C(R®),
NRCO)— —CR*),NRC(0)0—, —C(R®)
=NN(R®)—, —C(R®)=N—0—, —C(R®),N(R®N
(R, —CR®),NROSON(RE)- - or —C(RS),N
(R®CONR®)
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7.47 - 7.51 (21-1, m), 7.70 - 7.74 (211, n), 9.28 (11-1, s), 10.39 -
10. 41 (11-1,(n'), 11.”259 (1H, s) 9.198 1-108 354.68 (DVSO-d6) 2.1
(31-1, s, Ch3), 2.3-2.4 (211, m alk), 3.9- 4.0 (4H m alk)
5.65-5.7 (3H, in, NLTEAs iglependnBpaboohl drH % ndengcgmz (2H m
ar) and 9.6 (1H, brs, HNhbreih Lﬂ:ltolszi@uﬁ%oigﬁeta 1.36
Ty st g e SR
2.08 (3H %), 2.10-2. L 4y ool

(1H ), 5.8 (11-1, brSétltutZdévgth(Ol(H raur °F Hd) 811817 (1K m,

9.27 (1H,$), 10.15 (1&@1% d %ﬁ 8R6 TlWléQ 5PREopR? (41-1, 1),

DVEO- d6) 0. 33- 0. 36 (21 e
(1 21-1. 221 (2H, rr) 1.85 " ‘%g%e g;fiige%g’wo%%rgi“ ?42

3.66-3.75 (4H, m, 5.42 ( “‘gl ales
) 2-'7.58 (11 JIEACAMIGNS 10, 65
(11-1,d), 7.5 ( e;([(yvl n 9 36 (2H,

le
i 11.9 (1H, brs %‘
(1 11$)1_ ( 2H, ) % 1&14:'11* n of sgg’ fusqs g§g(311 t),
m, 0.54 0.57 ( rr) ) t toddb
: Jéicn ylsug%tm(t Siby n, 1.80 -
1.84 (11-1, m, 1.99 (3Ha°)° ¢ -)**3 81 SRR apnd 3. 64 (2H,
d), 5.37 (1H, ’s) 5.59 (IS %‘E}“"bl*? 1&%1“(“2)5@101“ bdf nﬂsfggwébll d), 9.21
(1H, s), 10.37 (1H Sk, & (1 ppdepsndeglngstimied by RY;
is—R, inlo —OR, —C(==0)R,—CO,R,—COCOR,
COCH,COR, --NO,, —CN, —S$(O)R, -—3{0O),R,
SR, N(R"‘)Z, CON(R"')E, SO,N(RN,, OC‘
(=O0)R, NRHCOR, N(R)COLC,_galiphatic),
—N(RHNR™,, —C=NN(R*,, —C=N—OR,
—N(RCONR),, —N(R7)SO,N(R™),, —N(R™"
SO,R, ar —OC(=0O)N(R),;
each R is hydrogen, a C,_,,, aliphatic group, a Ce.10 aryl
ring, a heteroaryl ring having 5-10 ring atoms, or a
heterocyclyl ring havmg 4-10ring atoms, the heteroaryl
or heterocyclyl ring having 1-4 ring heteroatoms
selected from nitrogen, oxygen, or sulfur, the aliphatic
group and each R being oplionally substituted by 0-6 R¥;
each R* is—R7,—COR’ —-CO. »(optionally substituted
Cis ahphatm) —CON(R? )as 0r —SO,R7;

ri h VI 0"

orm

Vis —0—, —8—, —30—, —80,—- _-_N(Rﬁ)qo
—SO,N(R%)—, N(R“)—- —CO—, ~—CO—
—NR*CO—, —N(R®)C(O)O—, “NR®CON
(R)—, —N(R%SO,NR)—, —NRON(R)—,
—C(O)N(R)—, —OC(OIN(RS)—, —C(R®),0—,
—C(R"),8—, —CR"),S0--, —C(R*),80,—

—C{R%),S80 N(RG)— C{R®),N(RS)— WC(RG)_N
(ROCO)—, —C(RY), NROC(OYO—, C(RG):NN

RY—  —CRO=N—0—,  -CR®,NEREN
(R%—, —C(R%),NR®)SONR®)--, or —C(RE),N
(R®)CON(R®)--,

W is —C(R%),0—, —C(R®).8—, —C(R%),S0—,
—-CR),80,— —CR),80N(R)—, —CR),N
(R)—, —CO—, —CO,—, —CR%,0C(O),

CROOCOINR® . CRYNRHCO
—CRMNR)C(O)0—,  —CR)=NN{R®)—,
—CR%)=N—0—, —CR7LNRINR®)—,
—CRLNROSONR)—, —C(R),NRHCON

(R%)—, or —CON(R®)—;
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458. 70 (DMSO-d6)1.12 (311,%), 2.02-2.15 (5H M, 2.3-2.4 1 (2H M,
2.8-2.9 (HmM, 3.85-3.92 (4H M, 5.42 (1H $), 5.65 OH brs), 7.55
(2H,d), 7.75 (211,d), Qach R1ls dibpHentbOnytirdd, &) C, 1hlighitH, brs) 8. 34
WO 2007/ 056221PCT/ US20064 Q4398 6ubaimmedweh I 19 Mr fxdo KCoheypslohl NVR Rt
(mns) 1-113 514.80 ( d8h® ndRpln 4dbnd 2, tillen BgedferCOvilile2H ), 1. 2-
1.28 (211,%), 2.1-2.15 (GHopdy atdm%o forth 4 Hd MAmbelebBetdodRlf141-1, M),
5.45 (1H $), 5.65 (114, bgSheterdarpBrir 2Kid)ein daid Berbrdéslolf)or h3i-23

1H b , 10.7 (1H %), 1 , g i _ r -
2914, rzg 5 07 23111) Qrorz%f& RloplioBd Sudaikids #38000°, (CD300) : 1, 30

Skacl2R i_ %déoenﬁ%&%h)g?r =t %5' %rligfat_{cé'lﬁ’ in),
(52‘;? 5d;10( éli”lgbr s) 5. SZlflzneqn Eed eterodry Eon'tzﬁﬁné jzlihet ORIOZ‘IS7O_ 7.75
’ ' selected from O, N, or S; or phenyl; each R” is option-
ally substituted with 0-3 I; 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 het-
eroaryl ring is optionally substituted with 0-4 J7;
each R® is halogen, —CN, or —NO.;

each R? is —R', -halo, —OR!, —C({==0O)R', —CO,R/,
—COCOR!, COCH,COR!, —NO,, —CN, —S(O)R/,
—S(0),R, —SR', —N(R),, —CON(R"),, —SO,N
(R",, OCE=O)R', - -NRHCOR', -NRHCO,(C,
aliphatic), —N(RON(R"),, —NRCONR"),, —N(R")
SO,N(R),, —N(R)ISO,R', —OC(=0)N(R'),, =NN
(R"),, =N—OR', =NR', or =0

each R'° is a 4-membered heterocyclic ring containing 1
heteroatom selected from O, NR'!, and S; each R'% is
aptionally substituted with 0-6 occurrences of J;

each Jand J7is independently R, -halo, —OR, —C(=O0)R,

CO,R, -COCOR, COCH,COR, -NO,, --CN,

'S(O)Ra '"S(O)ZRa "SR, 'N(R4)2! "CON(R‘?)E
—80,N(R"),, —OC(=0)R, —N(RCOR, —N(R")
COL(C,.s aliphatic), —NERHNR?),, =NN(R"),,
—N-—OR, ==NR, =0, —NR")CON(R"),, —N{R")
SO,N(R",, —NERHSO,R, —OC(—O)N(R"),, or
—OP(=O)(OR"),; or

each I and T7 is independently NH,, NH(C, _, aliphalic),
N(C,_jaliphatic),, halogen, C,_jaliphatic, OH, O(C, _,
aliphatic), NO,, CN, CO,H, CO,(C,_,aliphatic), O(ha-
1oC, ,aliphatic), or haloC,_,aliphatic;

2 T or J¥ groups, on the same atom or on different atorms,
together with the atom(s) to which each set of J or J*
atoms are bound, form a 3-8 membered saturated, par-
tially saturated, or unsaturated ring having 0-2 heteroa-
toms selected from O, N, or S; wherein 1-4 hydrogen
atoms on the ring formed by the 2 J or J7 groups is
optionally replaced with halo, C,_salkyl, or —O(C, 5
alky]); wherein said C, _salky! is optionally substituted
with 1-3 thzorine; or

-163 -



1-115 556. 00 (DMVBO-d6) 1.41 (31-1, s), 2.05 (311, s), 3.73 (411
5.47 (1H, s), 5.60 (I H, s), 7.55 (211, d), 7.68 - 7.89 (6H,(m),’9.q)26
(1H, s), 10.77 (111, s) 11.67 (111, s) 8.761 1-116 488.24 (DVBO- d6)

2,0 (GH 51 M), 2 GEguiRel Atk uelbleadyud 0 t66i m allc and
Me), 5.41 (H s, _Py le @% o t';lr@)é 1’16{;31111 gc é]ei‘&mtmox@'r) 7.45-7.56

(511, in, ar), 7. 90 0.40 (1
NH) 6.nd 11.65 (H, s,NHf (E s Sd%‘)te]dl 99 E3i1 %
Me), 2.28-2.31 (2H, mhaﬁ‘kﬁ)hdl@ Né% ofi; Pk and Me), 5.41 (H,

s, ar), 5.65 (H braacrR :ﬂn@@eﬂd@dy@y Ogeh oaaﬁ)Cl sPlighatie 54 (211, d
ar), 7.89- 7.92 (21-1, gaupaplignally 9ebsvig@i ¢l 8:4 epcumpnces of 17 (H, s,
NH), 10.27 (14, s, NH) Na&hdNBIC gmlipkhtics, N((H),alighatiol, lelages, 492. 27
(DVBO-d6) 0.34 (21-1, 1 .althh5ec,( 28, iG(C, ardatiQ4 100, d)CN1, 14 (111,
m, 1.81 (IH in), 1. 92Q.BICO,K), aBpidic) SONHsCONHEY 6411, m), 5.37
(114, s), 5.71 (111, bph&j), CTOMRC( 2HHphatic),, DMaloC21dipha)s), 9. 34 (1H,
s), 10.39 (111, s) 9. 1@5h&b¢19a1@ﬁ3ta@0x(%® d6}eiBerd6i) W8 (2H, in),
0.57-0.60 (211, in), %i%(g)zt ngcht e 550 LyB0kekl fornM—-0la 7- 1. 82( 111,

m, 1.99 (3H bra),
(2H, d), 5.37 (I H bra‘f'f’ o%aﬂg?u @Led ng%%ﬁ&%@f{%";%f{ %I'; 68)(2ﬁ 88)

9.27 (I H, bra), 10.38heEreyelyky 17 67 (1H, bra). 9.15 1-120 508.21
(DVBO-d6) 2. 04 (3H, seacEHB)s indeRBdai3d 60T 1,alkml, alk), 3.17 (31-1, s,

CH3), 3.87-3.91 (4H
(H, bra, ar), 7. (19 ?Z&%ﬂﬁwnéop@mgﬂ ﬁgéé}hk%i?s (5211( Hd b;?) ar). 5.6

7.70-7.80 (41-1, m ar), 7.84- 7.86 (2H, d, ar), 9.2 (IL s, NH),

10.75 (H, s, NH) and
I
/Nj\ or N\"N,
% <S N\

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

3. The compound of claim 2, wherein Q is —5—.

4. The compound of claim 2, wherein Q is —O—.

5. The compound of claim 3, wherein R? is H or optionally
substituted C, _¢ aliphatic.

6. The compound of claim 5. wherein RY is H, halogen.
—NO,, or —CN.

7. The compound of claim 6, wherein R is Hor .

!

8. The compound of claim 7, wherein RV is I1.

9."I'he compound of claim 8, wherein R is 1*-R*®,

10. The compound of claim 9, wherein T?is a bond.

11. The compound of claim 7, wherein R* is L-Z-R*®,

12. The compound of claim 11, wherein L is O, NR®
orS.

13. The compound of claim 12, wherein Z is & bond.

14. The compound of claim 13, wherein R'® is an option-
ally substituted azetidine.
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11.65 (H, bra, NH) 9.214 1-121 478.00 (DMBO-d6) 1.9-5-2.00(31-1, s),
2.20-2.30(311, in), 2.30- 2.40 (2H, m, 2.50-2.60 (3H, mM,
5.35-5.40(1H, s), 5.50- 5.65 (111, br s), 7.40-7.45 (214, d),
7.60-7.65 (2H, d), 19ThOcInapband didaims) whéx@nﬁg Ié‘-@p%@&ﬁé’d]b s). 8.883
1-122 565. 00 ( DVEQ-AE);: 1. 64 (311, s), 2.05 (3H, s), 3.87 (211, d),
4.20 (2H, d), 546(111 s), 7.56 (214, d), 7.68 (H1I, d), 7.72 -7.85
(41-1, m, 7.88 (1H, d), 9.36 (1h, s), 10.78 (111, S), 11.72 (1H, s)
9.086 1-123 478.00 (2H, (DVsO d6) 0.80- 0.82 (414, in), 1.80- 1.90
(2H, m, 2.06 (3H, s), 2.08 (21-1, t), 3.76 (211, O, 3.80 (211, d),
3. 89 d, 5.38 (1H, s), 5.61 (114 bra), 7.47 (214, d), 7.69 (214,
d, 9.20(11-1, s), 10.37 (111, s), .66 (1H, bra) 8. 441" WO

2007/ 056221PCT/ US2006/ 043096 Conpoung, No M+l (obs) | H NWR

N
= s

16. The compound of claim 7, wherein R¥is represented by
formula ii-a:

ii-a

Ia:
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R (mins) 1-124 501.34 (DMBO-d6) 2.02 (311, s, alk), 2.29-2.33 (2H
m alK), 2.83 (61-1, s, (CH3)2N), 3.89-3.92 (4H, m alk), 5.5 (H s,
ar), 5.6 (H, brs, ar), 7. 16 (H t, ar) 7.31-7,33 (HL m ar), 7.5
(1-1, t, ar), 7.55-7.57 0-7.72 |,.d, ar),
7.84-7.86 (2H, d, ar)! égl ¢ 159%“1‘*91 CINIW)‘ 1& WBPTS@(“N—PY frmplgy " 9. 589
1-125 480.31 (DVSO 8B) 0. 31 (211, d), 0.40 (21-1, d), 1.16 (4H, ™,
2.11 (311, s), 2.96 (3H, d), 3.35 (11-1, s), 3.61 (111, s), 3.68
(411, nm), 5.66 (11-1, br s), 5.82 (1H, br s), 7.50 (21-1, s), 7.66
(211, d), 9.35 (IN, s), 11.93 (IH, br s) 8.305 1-126 556. B0
(DVSO d6) 2. 07 (31-1,%), 3.25 (3H,$), 3.%-3.73 (2H, m), 4.1-4.14
(2Hm, 4.3-4.34 (1HmM, 5.5 (1Hbrs), 5.7 (IH vbrs), 7.62 (2H d),
7.68-7.92 (6H M, 9.28 (1H brs), 10.8§ 11.7 (1H brs) 8.96

1- 127 492.00 (MeOD): 1.25-1.30 (3H, ), .05-2.10 (3H, s), 2.30-2.40
(211, in), 2.65-2.80 (2H, ), 2.85-2.95=(1H, ), 3.95-4.05 (4H n,
5.35-5. 40( 1H, s)545550(1H s)HN 50-7.55 (21-1, d), 7.65-7.70

(21-1, d). . 8.985 1-128 480. OOIL
/L/

19, The compound ofclaim 17, wherein R* is I1 or option-
ally substituted C, _jaliphatic.

20. The compound of claim 19, wherein R* is H.

21. The compound of claim 20, wherein R? is H or option-
ally substituted C, _;aliphatic.

22. The compound of claim 21, wherein Ring D is a 5-6
membered monocyclic aryl or heteroaryl ring; and Ring D 1s
fused with Ring D",

23. The compound of claim 22, wherein Ring D-D' is
naphthyl, benzimidazole, quinoline, or isoquinoline,

24. The compound of claim 21, wherein Ring D is a 5-6
membered monocyclic aryl or heteroaryl ring; and wherein D
is not fused with D",

25, The compounds of claim 22, whetrein Ring D is phenyl.

26. The compound of claim 25, wherein Ring D is mono-
substiluted in the 4-position with T*-R” or V-Z-R>.

27. The compound of claim 26, wherein Ring D is option-
ally substituted in the 4-position with V-Z-R®,

28. The compounds of claim 27, wherein V is —N(R®)
CO~y —C(OINRE)m, —elD—, —N(R®)}-—, or —N(R®)

29. The compound of claim 27, wherein V is —N(R®)
CO— or —C(OIN(R®—.

30. The compound of claim 29, wherein Z is a C,_, alky-
lidene chain.

31. The compound of claim 29, wherein Z is a bond.
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(MeOD): 0.40-0.45 (2H, m), 0.57-0.62 (2H, nm), 0.80- 0.85 (2H, m,
0.90-0.95 (2H, m), 1.30-1.40 (1H, m), 1.80-1.85 (111, in), 2.05-2.10
(1H, s), 3.80-4.00 (aM The)conponsl &f G@ny bas weprespnied bydommus (2H, d),
7.65-7.70 (2H, d). 1Ba148 1-129 664.00 (DVMSO-d6) 1.20 (3H, t), 1.67
(3H, s), 2.05 (3H, s), 3.85 (21-1, d), 3.95 (211, q), 4.08 (211, d),
5.47 (1H, s), 5.60 (IN, brs), 7.55 (2H, d), 7.68 (IN, d), 7.72 - 7.76
(11-1, m, 7.79 - 7.84 (3H, ), 7.87 (1H d) 9.30 (1H, &, 10.78
(111, s), 11.81 (1H, brs) 7.826 15130 500.21 (DVBO-d6) 2.00 (3H, s),
3.56 (2Fl, q), 4.44 (4H m), ,5.36|(1H s), 5.80 (1H, br s), 7.51
(211, d), 7.70 (2H, d), 9.45 g 10.51 (1H s) 8.989 1-13 | |j
445.00 (DMSO-d6) 0.30 - 0.35 (2H, ny, 0.37 - 0.43 (2H n), 1.15 -
1.22 (111, m), 1.59 (311, brs), ® (4H, q), 5.21 (11-1, s), 5.58
(1H, s), 5.69 (IH brs), 7. 55HN7 65 (311, n), 7.96 - 8.00 (3H, m,
8.21 (111, s), 9.19 (1H, s), 11.58 (111, brs) Hl 132 540. 20
(DVBO- d6) 2. 05-2. 11 (3H, m) 2*4. . B5H 4.37 (2H m,
5.5 (1H, brs),: (1, brs), 7.62 {12H d}, 7. ; H,r‘r), 7.8-7.95 (4H m,
10.15-10.3 (2H m, 10,8 (1H, A

wherein

R2, R*, R, and Q, are as defined according to claim 1;

Ring D is phenyl or a G-membered heteroaryl containing

1-2 heteroatoms selected from O, N, or S; and

R% is a C,_,, aryl optionally substituted with R,

33. The compound of claim 32, wherein Ring D is phenyl.

34. The compound of 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, CF,,
C,_salkyl, —S—(C, _salkyl), or OCF;.

37. The compound of claim 1 as represented by formula
lI-b:

I-b
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8.5 1-133 478.00 (DVMsO-d6) 0.30 - 0.34 (1H, m, 0.39 - 0.44 (2H, m,
m, 2.00 (3H, s), 2.09 (21-1, q), 3.66 (4H, q), 3.88
(211, t), 5.42 (11-1, s), 5.58 (1H, s) 5.60 (1H, brs), 7.55 (2H, d),
7.78 (2H, d), 9.18 (1H, s), 11.68 (1H, s). 2 hydrogens nmasked by

sol vent 8.063 1- 13Ae®k0. 16 (DMSO-d6) 2.08 (3 1-1, s), 2.36-2.29 (2
-1, m, 3.93 (4 HRY)R* RGO, fukH wrs s d&indd adcbrdihg brelsi)n 1,7. 12 (2 H,

1.15 - 1.21 (1H,

d), 7.88-7.65 (6 1-fin
br s). 8.476 WD 2007

111 NMR Rt (mins) 1 51135 IQthor&xﬁ‘?Qt@snm@cd%ﬂQR% (214
m, . 0. 60-0. 65 (2H i

11
393 % cl géﬁ lten
(211, d), 7.65- 7 Z;gn Al st stltue

3. 25- 3. 40( 211,

40. The compound oi c}alm 39, wherein said phenyl is
substituted in the ortho position with R,

41. The compound of claim 40, wherein R” is halogen, CF,
C,.satkyl, —S—(C, _,alkyl), or OCF;.

42. The compound of claim 40, wherein ] is C|_,alkyl,
C,.5alkyl O(C,.s,alkyl), OH, CN, or F.

43, The compound of claim 42, wherein J is CH,, OCH;,
O(CH,CH,), OCH(CH,),, OC(CH,);, OH. CN, or F.

44. The compound of claim 1 as represented by formula
l-c:

Il-e

R_X

wherein
R2, R**** and Q, are as defined according 1o claim 1;
Ring I3 is phenyl or a G-membered hetercaryl containing
1-2 heteroatoms selected from O, N, or S; and
R® is a C,_4 alkyl or C, ccycloaliphatic optionally substi-
tuted with R®,
45. The compound of claim 44, wherein Ring D 1s phenyl.
46. The compound of claim 45, wherein R® is C,_salkyl
optionally substituted with 1-6 halogen.
47. The compound of claim 46, wherein R® is C, qalky!
optionally substituted with 1-3 halogen.
48. The compound of claim 47, wherein said halogen is
fluore.
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(MeOD): 0.30-0.40 (214, m), 0.45-0. 50 (2H, ), 1.00- 1. 05 (3H, t),
1.15-1.20 (1H, m), 1.60-1.70 (1H, n), 1.80- 1.90 (1H, ),

5 455 500111, 1. 5 B0 %ﬁm%‘*ﬁ%‘ ﬂ%mié %81‘%@1%5%9%%%% fanasl‘ﬂ") 30-7. 40
(2H, d). (DNSQdGI Y00 (311, s), 2.31 (2H, m), 2.78 (611, s), 3.89
(414, m, 4.39 (2H d), 5 41 (11-1, s), 5.60 (1H, br s), 7.58 (2FI

d), 7.63 (21-1, d), 7.90 (211, d), 8.06 (211, d), 9.31 (414, s), 9.84
(111, s), 10.54 (IH, s) 9.454 8.5@5 1-137 515.33  1-138 515. 33
(DMBO-d6) 2.00 (3H, s), 2.31 (211] m, 2.77 (6H s), 3.88 (4H m,
4.40 (2H, d), 541 OH, s), 5.5 br s), 7.58 (2H, d), 7.69 (2H
in), 7.89 (2H, d), 8.12 (2H d) (1H s), 9.71 (111, s), 10.54
(111, s) 8.510 1-139 527.36 ( d6) 1.99 (3H, s), 2.33 (4H, in),
3.88 (411, nm), 4.02 (411, in), 4 45 (2H, d), 5.40 (111, s), 5.77
(11-1, br s), 7.56 (211, d), 63 (21-1, in), 7.92 (211, d), 8.03
(211, d), 9.30 (1H s), 10,21 (H, s), 10,57 (H s) 8.154 1-140
527.36 (DMBO-d6) 2.00 (3H, 33 (4# F(4H, m), 4.12
(411, in), 4.47 (2H d), 5.48 (1H (1H, [br s), 7.58 (2H, d),
7.68 (2H, in), 7.89 (211, d , 9.27 (114, s), 10.02
(1H, s), 10.53 (111, S)I\f167

g

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 heteroatoms selected from O, N, or S; and
R® is C,glkyl or Cs ccycloaliphatic, wherein said
C,_galkyl or C;_gcycloaliphatic 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 50, wherein the azetidine of
formula II-d is substituted with 1-2 J groups wherein T is
selected from C, _galiphatic, C4_scycloaliphatic, halogen, OH,
OR, NH,, NH(C, ), N(C,_).. CN, or a 4-7 membered het-
erocyclyl containing 1-2 heteroatoms selected from O, N, and
S.

52. The compound of claim 51, wherein the azetidine of
formula [I-d is substituted with 2 J groups wherein J is
selected from C, 4 aliphatic, C,_scycloaliphatic, or halogen.

53. The compound of claim 52, wherein J 15 G,
cycloaliphatic.

54. The compound of ¢laim 52, wherein said halogen of I
is F.
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1- 141 480.00 (DMBO-d6) 1.35 (31 1, t), 1.74-1.81 (211 m, 1.84-1.89
1 (211, m), 2.02 (3H _brs) 66-3.71 (11, in), 3.93 (11-1, t),

4.01- 4. 09( 411, |n} SSSTQ?LC?lTR%IlldtPMHImS‘ f@defefﬂ%’“'d\ﬁﬁ/r%‘?‘m‘e 99 (211, d),
7.46 (21-1, d), 9U'Z4 (1H brs), 11.68 (11-1, brs). 9.00 1-142 490.00

( DVBO- d6) 1.28-r 33 (2H, m), 1.40-1.45 (2H, in), 1.85-1.95 (311, s),
2.20-2.30 (21-1, n), 3.80-3.85 (4H, m), 5.25-5.30(111, s), 5.50-5.70

(1H, s), 7.40-7.50(211, d), 7.70-7,55 (211, d), 9.15-9M30(111, s),

9.95-10.00 (1H, s), 11.6-11.7 (1H,
0.35-0.40 (211, nm), 0.55-0.6Q in), 1.25- 1.35 (6H, m), 2.0 (3H,
m, 3.80-3.90 (4H, in), 5.35-5.%4¢ (244, in), 7.45-7.50 (2H d),
7.60-7.65 (2H, d).: 9.715; 1-144\506.00 (DMSO-d6) 0.43 - 0.47 (211,
M, 0.61 - 0.64 (2H, In), 1.40 -/T.¥6 (111, m), 2.01 (3H s), 3.50
(211, q), 3.85 - 398(4H, in), BN54 (1H, s), 7.11 (214, d), 7.60 (2H,
d), 9.32 (11-1, brs), 10.37 (H| s), 11.74 (111, brs) 8.727 1-145

473. 38 \N
)\ D).
==
N N

wherein

R* R* R*, Q,J, and Ring D' are as defined according to
claim 1;

Ring D is phenyl or a 6-membered hetcroary! containing
1-2 heteroatoms selected from O, N, or and R% is C,
aliphatic, C,_gcycloaliphatic, or halogen, wherein said
C,.saliphatic or C,_¢-cycloaliphatic is optionally substi-
tuted 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 heterocycly! contains 1-2 heleroa-
toms selected from O, N, or S,

57. The compound of claim 56, wherein the azetidine of
formula II-e is substituted with 1-2 J groups wherein J is
selected from C,_galiphatic, C;_cycloaliphatic, halogen, OH,
OR, NH,, NH(C, ), N(C, 4., CN, or a 4-7 membered het-
erocyclyl containing 1-2 heteroatoms selected from O, N, and
S.

58. The compound of claim 57, wherein D-D' 15 benzimi-
dazole, isoquinoline, quinoline, or isoindolinone.

59. The compound of claim 1 as represented by formula
[I-f:

s). 9,058 1-143 548.00 (MeOD):

I-f




(DMSO-d6) 1.99(3 14, s), 2.33-2.27(2 H, in), 3.88 (4 1-1, 0, 5.39 (1
5.66 (1 H br s), 7.45 (1 H d), 7.56 (2 H d), 7.90(2 H,

H br s),

d), 8.20(1 H, dd),whgregp(lH d), 9.21 (1 H br s), 10.55 (1 H,

11.68 (1 H, br s) 7/ 056221PCT/ US2006/ 043096 Co d
No M1 (obs) 1H NVR-B Bm%ﬁ\on%foaf%s‘g%‘ ‘g§“‘ f@ﬁs’& %2 04 (gpﬂ””s),
2.33-2.26 (2 H ), RAgdBiyphehyl dr)a 6-Bredieed. htte.n_oarxsl)comalw 1 1-1, br

s),

??L 17| 58%2 H) d?]_o g 67122Bellemhtonﬁ)uale@tsﬂ)@i(oﬂn(l) W, ord); and®. 13 (1 H, S), 9.23
r s S

CD3CD: | 0.80 (2H, ﬁ B %8 I() ljr NE: 1&11 giagg ngﬁ%%gl‘bﬁn 47 Ar;§58-g'050

(31-1, s), 2.88 (2H s, 1 YRy PElyl pne hayi ’ftg"“ 4 (21-1,

d), 8.10 (2H, d). 9. dqurmhs@ma W@@"&@)l “&% BPa1 d), 0. 62

(21-1, d), 1.39 (111,tomy selg:tebirppmnitioges)oxyse8gr fUfr my, 5.66 (1H, s)

5.79 (11-1, Ins), 9.45

(1H, s), 10.49 (13L, s)

7 68 9rt{elddim f‘é}md 31‘1 ilgm{S (1)’ ga ézpiésen@d 65 f62hila d)

II-g

wherein
R, R*, RY, Q, I, and R* are as defined according to claim
1
Ring D is phenyl or a 6-membered heteroary! containing
1-2 heteroatoms selected from O, N, or S; and
R® is C,_qalky] optionally substituted with R®,
61. The compound according to claim 49, wherein Q 18 O,
—NR'—, or S.
62. The compound according to claim 61, wherein Q is O
or S.
63. The compound according to claim 62, wherein Q is S.
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(DVBO-d6) 2.00 (3 H, s), 2.33-2.25 (2 H m), 2.57 (3 H, s), 3.87 (4
1-1, t), 5.25 (1 1-1, s), 5.63 (1 H, br s), 7.58 (2 H, d), 7.76(2 H,

d), 7.88 ( 2 H d), X 7 69(1 111,

br' s). 9.277 1-150 4 2&€g%e Tﬁﬁfd%gb %igégéfé?ﬁﬁiﬂw 20-2. 30
(211, m, 3.00- 3.05' Q3R “YYPOU8IB0.3.85 (4H, m), 5.40-5.45 (1H, s),

5. 50. 5.70 (1H, s), 7.20-7.25 (2H, d), 7.50-7.55 (211, d), 9.15- 9.20
(1H, s). 10.00-10.05 (1H, s), 11.65-11.70 (1H. s). 7.947 1-151 490.00
(MeOD) - 0.45-0.50 (11-1, d), 0.60-0.70 (2H, d), 1.30-1.40 ¢1H, ny,

5. 05-2.20 (3H, s), 3.00-3.10 (3H, s), 3.80-4.00 (411, n), 5.50-5.60
(21-1, my, 7.25-7.35 (2H, d), 7.50-7. §,§§ﬂh_d). 8.849 E-152 497.00
(DVBO- d6): 0.41-0.45 (211, ), 0.58-0J63 £211, n), 1.39-1.41 (11H,

m, 2.01-2.08 (3H, s), 2.89 (611, &) 3.9¥9- 3.93 (4H, m), 4.18 (21-1
s), 5.40-5.45 (11-1, s), 5.50-5.70 |(11-1, s), 7.5% 7.64/(R11, d),
7.69-7.71 (211, d), 9.39 (1H s), 8 7 (11- L) Q. H s).
9.112 1-153 460.00 (DMSO d6) 0.3 N38 (1 0ll43 - 0.49 (211

m, 1.21 - 1.30 (IH, m, 1.66 (31-1, rs) (3H, Gs) 3.71 (41-1

q), 5.20 (11-1, brs), 5.76 SN 5 d), 7.87 (IH dd),
8.00 (11-1, d), 8.27 (IH, 8.36 (IH, d), 9. 29 (lH s), 11.69 (1H,
s) 8.487 1-154 N

|

[SeSean

H,N

1-3

A~
joleg
/C/’.\I |N/)\\ \/! °

HO
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462.00 517.00 (DVMSO-d6) 0.42 - 0.46 (2H, m), 0.59 - 0.63 (21-1, m,
1.36 - 1.38 (111, m), 1.60 (3H, brs), 2.69 (311, s), 3.80 - 3.94 (4H,
n, 5.10 (1H, brs), 5.76 (111, s), 7. 48 (1H, d), 7.82 (I H, dd), 7.95
(1H, d), 8.22 (111, d), 8.30 (11-1, 9.33 (1H, s), {d.62 (H, s)
(DMBO-d6) 0.30 - 0.33 (211, |nk 3 0.43 (21-1, m), 1.16 - 1.24
(1H, m, 1.70 (31-1, brs), 3. //§>qu 4.02 (31-1, s), 5.12 (1H,
brs), 5.65 (111, s), 7.5-5 d), 7.87 (11-1, d), 8.14 (1H s),
9.23 (b, s), 11.64 (1H, s) 9 530 9.475 1-155 1-156 519. 00
(DVBO-d6) 0.42 - 0.46 (21-1 , 0.60 - 0.62 (2 in), 1.37 - 1.44
(1H, m, 1.68 (3H, brs), % T\N 4. 00 m 4. 04 (3H, s), 5.10 (1H
brs), 5.61 (11, brs), 7.%6 (IR dd), 8 (1H|| d), 8.15 (IH, s), 9.35
(111, s), 11.65 (11- A007/ 056921 PCT/ US1006/ 043096
Conpound No M+l (olfs) M1l NVR RS (mins) 1-157

-5

I7

N/NH
| Y, ;
NI
f E\f; ;
N e
SwUeRn
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536.36 (DMBO d6) 0.42-0.46 (211, m alk), 0.60-0.63 (211, m alk),
1.4 (111, m alK), 1.98 (3H s, CH3), 2.59-2.68 (4H m alk),
3.80-3.93 (411, m alk), 5.36 (PI, brs, at), 5.75 (11, 9.579  brs,
at), 7.50-7.52 (2H, d, ar), 7.69-7.71 (2H, d, at), 9.37 (K s, NH),
10.31 (11, s, NH) and 11.75 (H QrsyENH) (- 158 450.00 459. 30
(MeOD): 2.00-2.20 (3F1, s), 2.40Q-2. 21-1, nm), 3.803.90 (414, m,
5.30-5.35(111, n), 5.50-5.70(11LL by’s), 7.55-%.60 £211, d),

7.75-7.80 (214, d). DVBO 1.5-Mi65 (2H, m), 1.72-1. m, 2.4-2.45
(44-1,m), 3.74-3.78 (214, m), 3 93-39.8 (2H My 5.6 | brs), 5.7 (I
H brs), 7.6-7.63 (111, m, 7. ,d), $#0S (1H %), 8.43
(1114), 9.0 (1H $), 9.28 (1f4,brs), 1 TH brd) o. 8.34 1-159
1-160 477.30 (DVBO-d6) 1.5-4 654311 i 85-1595 (%, m), 2.02-

N ;

-4

I-10
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2 (1H, M), 2.38-2.43 (114,n), 2.6-2.72 8.24 (1H ), 2.8-2.92
1H, m, 3.4-3.45 (1H m, 3.72-3.78 (2H m), 3.93-3.96 (2H m
2-5.16 (1.5H, m), 5.32-5.34 (1H, m 5.5 (1H brs), 5.7 91H, brs),
.63 (1Hm, 7.9 (111,d), 8.05 (1H d), 8.34 (1H$), 8 43 (111, d),
9.

1
. 6-

.0 8 (1H brs), 11.7 (1H brs) 1-16 I 506. 05 ( DVEO d6)
.04 (3H brs) 2.30 (214, qgn), 2.4148BH, s), 3.88 (414, t), 5.40

1-1, brs), 5.59 (1H vbrs), 7.3647.4 1, m), 7.49-7.55 (3H, m),
82 (211, d), 9.22 (1H brs), 10, ., s), 11.68 , Ins).
9.31 1-162 526.00 (DMBO d6) 2. 0% (31-1, brs), 2.30 (2B un), 3.88
(4H, t), 5.40 (114, brs), 5.60 ( 14 vbrs), 7.55-7.6: . m, 7.78-
7.82 (31-1, m, 9.22 (111, brsy, ANS) 1, 9.54
brs). 1-163 526.00 (DWBC)dG) 2.04 (3H 2. 30 (21 , qgn), 3.88
(411, t), 5.41 (111, brs ;sz p 7.560(211¢1 d), 7.60-7.66
(211, m, 7.71 (111, s), T81 (M1, &, 9.72 (1H, brs), 10.81 (111,
s), 11.68 (111, brsy

13

ﬁ/@w@
b@w
ﬁ,@r\
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9.51 1-164 520.00 (DMBO-d6) 1.22 (311, t), 2.05 (3H, brs), 2.28 (211,
gn), 2.79 (211, q), 3.88 (4H, t), 5.40 (1i-1. brs), 5.50s(1H, vbrs).
7.36-7.43 (211, n). 7.48-7.51 (114, ), 7.54(2H, d), 7.83 (2H, d),
9.22 (1H ins), 10.72 (1H, s), 11.58 1H brs). 9.64 1-165 504.00
(DVBO- d6) 2.05 (3H. brs), 2.30 (21 ~2.46 (3H s), 60 3.88 (411,
t), 5.40 (111, brs), 5.(1lH vbrg 9O (1H t), 7.44°N411, d),
7.48-7.54 (414, m), 8.84 (211, 921 (1H bps)" (11-1. s),
11.68 (111, brs). (DVBO-d6) 1. H29 gn), 3.87
(4H, t). 4.00 (31-1, s), 5. 40{(11% brs 0 (XA, VhFs), 7.11 (1 H,
s), 7.47 (1H, s). 7.51 (2H d 4J%§ (2 9. his), 10.56
(1H s), 11.67 (L1H brs)—~&- 01 876 7~k<166:462. 00~ 1- 167 463.00
(DIVISOd6) 1.98 (3H, bls)/ 2.89 (2H, qn), 2.45 (3H s), 3.87
(41-1,1), 5.41 (11lz%s), 5.60 (11-1, vbrs), 7.53 (211, d), 7.88
(211, d). 8.57 (1H¥7s), 9 20 (1H, ins), 10.49 (111, s), 11.69 (114,
brs). 8.45

I-17
\J/.\IH

W
LT
C/N ] V)\S/O/ ©

N,.-NH

sSenn
P
C/N N S

L18

I-19
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WD 2007/ 056221PCT/ US2006/ 043096 Compound No M+l (ohs) 1H NWR RI
(mns) 1-168 496.00 (DwsO-d6) 1.60 (31-!, d), 1.97 (3H, brs), 3.55
(211, q), 3.91-4.03 (411, m, 535 (IH, brs), 5.60 (111, vbrs), 7.54
(21-1, d), 7.68 (21-1, d), 9.32 (11-1, brs), 10.53 (I H ,s), 11.70
(1H bit). 8.911- | 69 503.00 (DVvBGmd6): 1.63 (311, s), 1.93-1.98
(31-1, s), 3.50-3.55 (211" m, 3.§5-3787 (21-1, d), 4.18-4.20 (2H,
d), 5.35-5.40 (1H, s), 5.60-5.75 1H/ br s), 7.50-7.55 (2H, d),
7.67-7.69 (211, d), 9.25-9.30Mg" H, 7S), 10.494 1H, s).

(DVBO-d6) 0.45-0.48 (2H,m, 0.6-0.63 (2H m 187- 0.92 (4H, m, 1.45
(1H,brs), 1.82-1.85 (1H m,
(1H,vbrs), 5.75 (11-1, brs),
9.4 (11-1,brs), 10.7 (1H, brs

~95 . n, 5.
b-7.58 (1H, n), 7.8 (1H, d),
8.587 9.2 1-170
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498.70 1-171 494.58 (DVB046) 0.20 (2H, m), 0.42-0.51 (41-1, n),
0.59 (2H, ), 1.07 (1H n), 1.40 (IH n), 1.99 (3H n), 2.24 (2H m,
3.81-3.94 (4H, m, 5.36 (111, s), 5.70(111, br s), 7.47 (2H, m, 7.72
(2H, n), 9.27 (1H s), 9.99 (1H s), 11.65 (1H br s) 9.304 1-172
478.42 (DVBO-d6) 0.30 (21-1, nm), 0.39 (2H, n), 1.12 (1434 in), 1.68
(4H m, 2.70 (311, s), 3.63 (4H m, 5.25 (1H brs), 560 (1H s),
7.57 (1H, d), 7.69 (1H, d), 8.06(41-1, s), 8.35 (1H, nm), 9.30 (1H
brs), 11.65 (IN, s). 8.50 |-173)|56 (DVBO-d6) 1.92 (3H, s, CH3),
2.33-2.34 (411, m alk), 3.27 / m CH), 3.59-3.61 (411, in, alk),
3.75 (211, In, alk), 3.92 (JH in, alk), 4.5 S m alk), 4.64
(21-1, m alk), 5.35 (211, bjit, ar), 7.79 (2H in,

ar), 7.92 (H, s, ar), 9.25 N brs, , NH). 8.185
1-174 412.28 (DVMSO-d6) 0.2B-0.19 (2 , , in),
1.20-1.16 (1 1-1, m 1. NS ) # 5.31 (1 H
s), 5.39 (1 H br s)/ 6,49 (2 H d), 7.01 (2 H, d), 9.25 (I H s)

8. 733

——NH

PoSee

1-26

N/NH

W

- b e YK
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1-175 478.00 (DVBO46) 0.42 - 0.46 (2H, m), 0.59 - 0.63 (2H, in), 0.81
0 0.88 (1I-1, m), 1.91 (311, s), 2.41 (311, s),.3.82 - 4.07 (41-1
in), 5.43 (1H s), 5.75 OK bra), 7.04 (1H, s), 7.72 (211, dd), 7.98
(21-1, dd), 9.35 (111, s) 9.964 1-176 530.00 (DI VI 8046) 1.79 - 1.41
(21-1, n), 1.62 - 1.98 (7H, in), 3-8& (1H, bra), 4.02 - 4.10 (7H m),
5 13 (1H bit), 7.61 (11-1, dd). .9 d), 8.21 (111, d), 9.35
(1H, brs), 11.68 (1H, brs) (D\B 69 (3 H br s) 4. 283 18 (13
H, masked signals), 4.15 (3 H¥s (slightly masked ), 4.24 (2
H g (slightly masked signal)), 5.13 (1 H, brls), H br s),
7.41 (1L H dd), 7.71 (I H 87 (1 0~ 381 H s). 8.863

7.853 1-177 560. 40 WO 200j/1056221PG 061053096 Conpound No

M+l (obs) 1H NMR Rt (m'ﬁ}I N/ o o
129
§—NH
L/

1-30

131
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1-178 540.00 (DMBO-d6) 0.46 - 0.50 (211, m), 0.61 - 0.64 (2H, m), 93
1.38 - 1.45 (1H, n), 1.(311, s), 3.55 (2H q), 4.00 - 4.18 (411, m,
5.27 (111, s), 7.54 (2H, d), 7.71 (2H, d), 9.39 (1H, s),,;,10.57 (1H,
s), 9,643 1-179 534.31 (DVBO- ¢6)}N8.4-0.5 (2H, m CyP), 0.5-0.65 (2H,
m CyP), 1.35-1.5 (21-1, m alk), (21-1, in, 0-13), 3.3 (31-1, s,
0-13), 3.8-4.0.(4H, m alKk), '4/5 (2H, m alk), _4.65 (3H s,
Cl-13), 5.25 (H, brs, at), I, brs, ar), 7 P

(H d, at), 7.9 (H, s, ar), D.4 (H brs, Y ‘
9.456 T-180 450.26 (DVBO-d 23-0. £.02-0.96 (1 1-1,

m, 1.68 (3 H s), 2.58(3[H, i, 3. @‘ [5.24(1 H, s), 5.56(1
11, br s), 7.04 (1 H_dd) A 7. 64 (1 7. 69 (105\‘d) 9.10 (1 H,
br s) 7.898 1.18.1 5p37%5 O'#6) 0v49-0.45 (2 || , 0.64-0.61
(2 1-1, m, 1.49-1.#5?&1 H o in), 2.073 (11, s), 3.49 (2 H q),
4.04-3.91 (4 11, m), 5.56(1 T-1, s), 6.90 (I I-1, s), 7.14 (2 11, d),

7.64 (2 FL d), 10.37 (1 H, s), 11.0(1 H, br s). 9.184 1-182
I-33

.34

I-35
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473.40 (DMBO-d6) 1.5-1.65 (2H,n), 1.72-1.76 (5H,m), 2.4- 2.45 (4H M,
2.65 (3H,$), 3.70-3.78 (2H,n), 3.92-3.96 (211, n), 5.65 (1H brs), 5.7
(1H brs), 7.6 (1H $), 7.9 (1H,d), 7.97 (11-1,d), 8.25 (111, %), 8.33
(1H,d), 9,28 (I I-1,brs), 11.7 (1H brs) 8.63 1-183 538.00
(DVBO-d6) 1. 19 (31-1, s), 1.24 (6H, s), 1.91 (3H, brs), 3.38-3.42 (2H,
in), 3.47 (211, q), 3.83 (211, brd), 5.30 (1H, brs), 5.55 (1H, vbrs),
7.47 (211, d), 7.61 (21-1, d)n-9%42 (1H, brs), 10.42 (1H, s), 11.57
(1H, brs). 9.34 1-184 504.00 (DVE@-€6) 1.56 (6H s), 1.99 (3H, s),
4.39 (4H brs), 5.38 (1H, brsy~% 67 (1H, vbrs), 7.54 (2H, d), 7.68
(2H, d), 9.23 (1H, bit), 18¥49 (1H, s), 11.66 (1H, vbrs). NB water

peak obscures sone signals 9. 68 1-185 551530 (IMVB046)2.07 (311, $),
2.4-2.5 (1H M, 2.8-2.9 (fH, L GE3. B (2HN) , 3¢ 8- (1H m,
4.02-4.07 (1H, m, 4.2-4. (1 5.331(0.5 5.4-5.5

= 7.7 (2116)# %83 (2H, d),

(1.5H M, 5.7 (1H, v@ ~ G5 s )~ 8
9.36 (1H, brs), 10.65 (AH brs), 11.7 (1H brs) 8.4 1-186 514. 44
(DVb046) 0.30 (2H, 7 0.40 (2H, in), 1.16 (1H m, 1.55 (4H, in),
3.65 (4H, in), 5.10 OH, bit), 5.60 (1H, s), 8.04 (2H, in), 8.18 (1H,
d, 847 (1H, s), 8.76 (IN, in), 9.30 (1H, brs), 11.65 (1H, brs).

9.53 1-187 37

[-38

.39
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533.53 (DVB046) 0.46-0.42 (2 11, n), 0.63-0.60 (3 H, nm), 1.42-1.38 (1
H n, 1.67(3 H, br s), 3.85 (3H, s), 3.95- 3.81 (4 H, ), 4.25(2 H,
q), 5.11 (1 H br s), 5.621(1 H, br s), 7.42 ( 1 H dd), 7.72 (I H
d), 7.91 (1 H d), 9.40(1 1-1, br s).Nu9.204; WO 40

2007/ 056221PCT/ US2006/ 043096_Compobind M 1-1 (obs) 1H NVR Rt
(mins) (DVBO-d6): O0.40-0.45 (2tﬂ\g%2$%755-0.60 (2H, in), 1.30-1.40
(1H, in), 2.05-2.10 (61-1, s),NB775-3.90 (411, in), 1-188 454.00
3.40-3.45 (iH, s), 5.65-5.80 (1H, br s), 7.20-g.25 (1H, d), 8.819

7.35-7.40 (IH t), 7.70-7.75 Nd), 7 \s[f,(\Q\.C%SS-

C/N N ©
o 141
ATy
C/N [ NAS/O/ ©
142
_-NH

AT T

N _NH [-43

A ~
Wslenn
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9.30 (11I,

s), 10.0 (1H, s).

s),

(DVBO-d6) 0.43 (2H, in), 0.61 (2H,

4. 97

9.31

in), 1.42 (11-1, m, 1.82 (314, ins), 3.81-3.98 (41-1, in),
(2H, in), 5.26 1-189 546.38 (114, brs), 5.76 (1H s), 6.81 (1H d),
7.55 (1H, d), 7.78 9.60 (114, d), 7.90 (1H, d), 8.42 (i44
(1H, ins), 11.68 (1K s).  _wm
W,

145

I-46
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(DVMSO-d6) 0.41 (2H, in) ,
3.80-3.994 (11, in),

7.71 (1H d)es. ;
s), 11.68 (1H1 36 (‘Sﬁ‘“@)‘@%‘ﬁ

1.67 (3H in),
(1H, d),

(211, m,

0.61 (2H, in),

' (411, brs),

Cl

- 184 -

1.20 (1H,
5.30 (1H s),

'ﬁ&q%gilaﬁn ?1%,9&35*5]92&6%)(% bﬁx) {8 i‘“sg 32 (1A

In), 1-190 505. 37
5.64 (1H, s), 7.49

3.18 -3.22 (1H m, 3.60

I.47

1-48



1-191 575.00 (414, t), 3.70 - 3.73 (2H, n), 3.91 (2H t), 5.36 (1H,
s), 8.609 5.60 (1H ins), 7.52 (2H d), 7.74 (2H d), 9.20 (1Hs S),
10,00 (1H, s), 11.64 (1H,s)  (DVBO-d6) 2.03 (3H/s). 2.29 -2.36
(2H, M, 4.10 (4H  1-192 510.00 t), 5.34 (111, 7.47 - 7.61 (6H,
in). 9.24 (1H s). 10.78 9.524 (1H s) | N
Hy IfI/

Sy

l &
A

50

-,
-

I-51

N -185-



(MeOD- d4) :
in),
2.65-2.75(111, M,
4.00-4.15 (4H, in),

0.53-0.55 (2H, m,
2.10-2.18 (11-

1, in),
3.40-3.50 CH, m,

4. 40-4.50(111, m

0.71-0.73 (2H
2.20-2.35 (51-1,

in),
in),
3.70-3.85 (2H,

1. 40-
1-193 551. 00

1.48 (7H,

in),.s10. 188
(114,

m, 7.70-7.75 (211, d),

. 5.87 (11-1, s), 5.70

7.80-7.85 (2H, ndy.
SN
Hy

uN 0

Cl

- 186 -
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(DVSO- d6) 0. 22-0.25 (2H,n), 0.42-0.45 (2H,n), 1.20- 1- 194 516 60 1.26
(IHm, 1.75-1.9 (5H M, 2.6-2.7 OH, M, 3.65-3.8 (4H m,
(1H brs), 5.4 (1H, vbrs), 73(2H d), 7.52 9.34 (2H, d) 3%
(1H brs), 10.4 (1H $), 11.5 (1H, brs) (DI\/SDdG) 1.6-1.7 4H
3.0-3.15 (41-1,m, 4.1 -9554670931};3:’ 4143 (4H m, 1
(1H,vbrs), 5.6 (1Hbrs), 7.6 8.1 (214,4d), 9(2H d), 82(1H $)
9.5 (1H,brs), 10.6 (1H brs) y

Sy

cl

55
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(DMBO-d6) 0.93 (3H, 0, 1.83-1.99 (5H, n), 3.55 (211, 1-196 510.00
q), 3.89-4.01 (4H, in), 5.34 (114, brs), 5.65 (111, vbrs), 7.54 (211,
d), 7.68 (2H, d), 9.33 (111, brs), 10.54 (1H, s), 929 11.69 (1H,
ins). (CD300): 1.30-1.37 (3H, n), 2.15-2.20(31-1, s), 2.40- 1-197
438.00 2.50 (4H, In), 2.80-2.90 (211, t), 3.50-3.55 (21-1, 0, 4.00-
4.15 (41-1, s), 6.50-6.55(11!, s), 7.55-7.65(211, m), 7.75- 6.991

7.80 (2H, m.
i-56

1-57

Ct
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WD 2007/ 056221PCT/ US2006/ 043096 Conpound No M+l (obs) 1H N
(nins) 1-198 491.30 (DMSO-d6)1.5-1.65 (3l-1,nm), 1.85-1.95 (
2.02- 2.2 (111, ), 2.38-2.43 (11-1,m), 2.6-2.68 (1H M, 2.7
.8-2.92 (21-1,m, 3.4+3.45 (11-1,m, 3.724178 (21-1,m, 3.
Hm, 5.12-5.16 (1.5H m, 5.32-5.34 (1A mM,5.5 (1H, brs),

Hbrs), 7.5 (1H d), 7.75 (1H d), 7.95l{1H/0), 8.24 (1F1.$),
Hd), 9.3 (1H $), 11.7 (1H brs) 8.¥871-189 549.30 (DVBO- d6)1.95

1,$), 2.33-2.37 (41-1,m), 3.2-3.2
1,m, 3.7-3.73 (2H,m, 3.9-3.93
vbrs), 7.55 (211,d), 7.67 (2H

(1H m, 3.55 (211,q), 3.55-3.6
m, 5.37 (1H brs), 5.7

9,23 (1H, brs), 10.45 (1H $),
7 (1H brs) 8.05 1-200 473. 27 O46) 2.02 (3 H s), 2.33-2.29
H m, 2.58 (3 H s), 3.91/T® H &, 545 ( 1 H s), 5.62 ( 1H
S
H

., 7.57-7.52 (3 FL in), #Cg; ( 1H, d),|7.96 ( 2H d), 8.56-8.55
. M, 9.36(1 H s), 10.72(1 H s).
(0]

N

|
1-
H,

2

(2
(1
(1
(3
(4
(1
11
(2
br
(1

Cl

1-50
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9.256 1-201 437.00 (DMBO-d6): 0.45-0.50 (214, nj, 0.60-0.65 (214,
m, 1.40-1.50 (11-1, in), 2.05-2.10 (3H, s), 2.20-2.23 (3H, s),
4.00-4.15 (41-1, m, 5.40-5.50 (1H s), 5.80-5.90 (1H 9¥¢ 7.50-7.60
(41-1, in), 9.50-10.0 (2H, n). 1-202 505.60 (DMSO d6) O.43-0.47
(2 Hn, 0.61-0.63 (21-1,m, 1. 4- 4 1.5 (1H ), 1.6-1.7 (3H M,
3.8-4.0 (Hm), 5.0 (1H, brs) 6 (1H,vbrs), 7.55-7.6 (1H m, 7.7-8.0
(2H M, 9.4 (1H $), 11.7 (1 , 14.2 (1H'$) 9.1 s

(DMBO-d6) 0.46-0.44( 2 H, in)
in), 1.43 (4 H m, 200(3
5.65 ((1H br s), 7.48 ( 2

1-1.10 (2 14,
5.39(1 H, s),
36 (1H, S), 9.39(1
(4H M) | 1.95 (3H $),
M2 M), 93,9308, 96 (21-1, m),

, 0.67-0.60 (4 H m
s) )

24243(1Hr‘r) 3.55 (R 3

5.35 (11-1,brs), 5.7 (1 555(2Hd) 7.72 (2H,d), 9.26
(1H brs), 10.55 (11-1,brs), 11.8 (1H brs) 8.56 1-205 522.00
(DMVBO-d6): 0.25-0.30HGZ1%, n), 0.45-0.50 (2H, m),

l-61

Cl
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1.20-1.30 (1H, m), 1.80-1.85 (31-1, s), 3.65-3.80 (4H, nm), 3.90-4.00
(2H, in), 5.20-5.25 (HI, s), 5.50-5.70 (1H, br s), 7.52-7.57 (2H d),
7.75-7.80 (2H, d), 9.0-9.05 (114, s), 9.15-9.20 (1H, s). 9.407 1-206
448.60 (DVBO-d6) 0.45-0.48 (21-1,m), 0.62-0.65 (2H m, 1.42- 1.48
(11-1,m, 1.6-1.7 (3H brs), 3.82-3.96 (4H n), 5.15 (1H brs), -8 7

(1H brs), 7.7-7.3 (114, m, 7.75-7.78 (1H m, A.1-8.2 (2H M), 8.7

(1H %), 8.9 (11-1,%), 9.4 (1H brs), 11.7 brs) 9.6 1-207 493.00
(CDC13): 2.15-2.20 (3H, s), 2.30-2.40 (2H| injy.,4.00-4.10 (4H, t),
5.57 (1H, s), 5.85 (1H s). 7.35-7.45 (3H<w)/ 7.65-7.70 (1H, d).
8.10-8.15 (1H, d), 8.35-8.40 (11-1, s)'N8.49 (114, s), 9.60-9.70 (1H,
br s). 9.021 WD 2007/ 056221PCT/ US2006//043096 Compound No M1 (obs)
114 NVR Rt (nins) 1-208 536.00 (DVBO.d6)xyl.21 (3H, s), 2.05-2.09
(3H,s), 3.38 (2H, s), 3.72-3.74 (4H| d),|7.40-7.60 (6H, ),
7.80-7.85 (211, d), 9.30-9.35 (@ §uiLu% (1H, s). 8.538 1-209

° ¢

Cl
1-63
B
N/
Hy e
B
PY
C/N N 3
uN 0
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413.00 (DMSO-d6): 0.42-0.44 (2H, m, 0.55-0.60 (2H, nm), 1.35- 1.45
(111, m, 2.11 (3H, s), 3.81-3.90 (4H, n), 5.55-5.80 (2H, n), 6.35
(2H, s), 6.49-6.52 (IH, d), 7.46-7.49 (IN, d), 7.97 (1H, s),
9.30-9.35 (1H, s). 8313 1-210 488.39 (DVMsO-d6) 0.53-0.50 (2 H m,
0.67-0.65 (2 H m, 2.08 (I H s), 2.22 (3 H s), 4.20-4.04 (4 H m,
5.45 (1 H, br s), 5.92(1 11, br s), 7.45(NF1, br m, 7.69(1 H d),
8.33 (1 H br m, 10.16(1 H, br s). 8.996 }-211 523.00 (DvB046):
0.20-0.21 (2H, m, 0.36-0.38 (214, in), 1/15- 1.20 (1H, m, 1.77
(311, s), 3.40-3.50 (2H, m, 3.57-3.72 n, 5.10-5.15 (1H, s),
5.40-5.55(1211, s), 7.75-7.80 (IH d), |7. QZ%? 97 (IFl, d), 8.22 (111
s), 9.20 (1H, s) 10.91 (1H, s). 9. "npl e 28: Aurora 2 (Aurora
A) I nhibition Assay [00264] Conpounds| were screened for their ability
to inhibit Aurora-2 using a standardygoupled enzyne assay (Fox et
al., Protein Sci., (1998) 7, 2249);. 23 ays were carried out in a

m xture of 100mMM Hepes (pll1l7.5), X0mM WMgd 2, 1nM DTT, 25mM Nad ,

2. 5mM phosphoenol pyruvat e, pg/n1 pyruvat e ki nase and
10 pg/ M | actate dehydrogenase/ Final substrate concentrations in the

assay are 400pM ATP (Sigma icals) a eE 570pM pepti de (Kenpti de,

Armerican Peptide, Sunnyvale, CA). Assay efle carried out at 30 C and
in the presence of 40nM Aurora-2. [002( assay stock buffer
solution was prepared containing all of € reagents |isted above,
with the exception of Aurora-2 and the test conpound of interest. 55
pl of the stock solution was placed in g8 p 5}l plate foll owed by
addition of 2 pl of DNS stock containing sefial dilutions of the test
compound (typically starting froma final cgncentration of 7.5pM.

The plate was preincubated for 10 m nut es-8 OC and the reaction
initiated by addition of 10 pl of Aurora-j itial reaction rates
were determned with a Ml ecul ar Devi ces SpeefraMax Pl us plate reader
over a 10 W2007/056221PCT/ US2006/ 043096 m nute time course. 1050
and Ki data were cal culated fromnon-Ilinear regression analysis using
the Prism software package (G aphPad Prism version 3.0cx for
Maci nt osh, GraphPad Software, San Diego California, USA).

/
N
Ny
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[ 00266] Compounds 1-15, 16-17, 19, 21-22, 23-48, 50-68, 70- 72, 76-90,
92- 136, 141-165, 167-211 were found to have Aurora A kinase activity
at ¢ 25nM RI. [00267] Conpounds 1, 2, 6, 10, 11, 18-24, 26,.41, 47,

49, 52, 63, 69, 72-75, 82, 9%, 108, 124, 132, 137-140, 14% 150, 166,
167, 174-175, 188, 197, 28?%591, and 209 were found to inhibit Aurora
A kinase at a Ki val ue of en 0.005 uMand 0.2 uM

[ 00268] Compounds 3, 4, 7-9, 14-15, 17, 25, 27-30, 32-33, 35, 39,
43-45, 48, 53-54, 58-60, 62, 71, 76-77, 79-80, 94- 96, 98-99, 112,
114, 117, 120-121, 123, 125, -128, 130, 134, 141-142, 147-149,

158-159, 165, 176, 182, 189, 0, 192-193, 195 198 ﬁZ, 207, and

210 were found to inhibit Aur @ of between
0. 001 uM and 0.005 uM [002 g | 6,31, 34, 36-38,
40, 42, 46, 50-51, 5557, 61, 64-p8, ; D ?-93, 97,

100- 107, 109-111, 113, 115- ] 29, 131, 133,
135, 136, 143-144, 146 168 173 177-181, 183-187,

191, 194, 196, 199, 203-206, 208, and 211 were found to inhibit
Aurora A kinase at a Ki A of ¢ 0.001 uM Exanple 29: Aurora-1
(Aurora B) Inhibition say(radionetric) [00270] An assay buffer
sol ution was prepared wii<h consisted of 25 nmM HEPES (pH 7.5), 10 mM
MyCl 2, 0. 1% ESA and 10% gl ycerol. A 22 nM Aurora-B sol ution, also
containing 1.7 mMDIT and 1.5 nM Kenptide (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 DVbO and the m xture
allowed to equilibrate for 10 m nutes at 25C. The
WD2007/ 056221PCT/ 1J52006/ 043096 enzyne reaction was initiated by the
addi tion of 16 pl stock [7-33PI-ATP solution (-20 nG/pL), prepared in
assay buffer, to a final say concentration of 800 pM fhe reaction
was stopped after 3 hoursa§3%{pe addition of 16 pL 500 mM phosphoric
acid and the levels of 33P yncérporation into the peptide substrate
were determ ned by the follow ng nethod. [00272] A phosphocel | ul ose
96-well plate (MIIlipore, Cat MAPHNCOB50) was pre-treated with 100
pL of a 100 mM phosphoric aci ior to the addition of the enzyne
reaction mxture (40 pL). The lution was | eft to soak on to the
phosphocel | ul ose nenbrane for 30 nlnutes and the pl ate subsequently
washed four tinmes with 200 p z
3|pL

wel | of the dry plate was added :
scintillation cocktail (Per Ry to sointlllatlon counting
(1450 M crobeta Liquid Séhhtilﬁhtloﬁ Cournter, Wallac). Levels of
non-enzyne catal yzed background radi oactivity were determ ned by
addi ng 16 pL of the 500 osphoric acid to control wells,

contai ning all assay cornpongnts (which acts to denature the enzyne),
prior to the addition of ¢ [y-P]-ATP solution. Levels of enzyne
catal yzed 33P incorporafion were cal cul ated by subtracting nean
background counts fromthose neasured at each i nhibitor

concentration. For each Ki determi nation 8 data points, typically
covering the concentration range 0 - 10 pM conpound, were obtained in
duplicate (DMBO stocks were prepared froman initial conpound stock
of 10 MM w th subsequent 1:2.5 serial dilutions). Ki values were
calculated frominitial rate data by non-linear regression using the
Prism software package (Prism 3.0, G aphpad Software, San Di ego, CA).
[ 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, 136-141, 145, 148, 150-151 ,
166_167, 174-175, 189, 193, 197, 200-201, 203, 209-210 were found to
inhibit Aurora B kinase at a Ki value of between 0.05 uMand 2.0 uM
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WD2007/ 056221PCT/ US2006/ 043096 [ 00273] Conpounds 1, 6, 14-15, 17-18,
20, 28-32, 34-36, 39, 43-45, 53, 58, 60, 63, 71, 79-80, 92, 94-96,
98-99, 107, 109, 112, 114, 117, 120-121, 127-128, 130, 132-134, 144,
147, 149, 154, 156-157, 162, 170-171, 173, 176, 178, 180-182, 184,
188, 190, 192, 194, 198, 202, and 205-207 were found to inhibit
Aurora B kinase at a Ki val ue of between 0.01 uM and 0.05 uMss
[ 00274] Conpounds 3, 5, 7-9, 12-13:°6, 19, 33, 37-38, 40, 42, 46, 48,
50-51, 55-57, 59, 61, 64-66, 76, 78, |81, 83-90, 97, 100-106, 110-111,
113, 115-116, 118-119, 122-123, {126, /129, 135, 142-143, 146, 152-153,
155, 15S-161, 153-16s, 168-169, 1 177, 179, 183, 185-187, 191,
195- 196, 199, 204, 208, and 211 werfe found to inhibit Aurora B ki nase
at a Ki value of ¢ 0.01 uM [00278NConpounds 3, 5-9, 12-16, 18-19,
29, 31, 33-34, 36- 40, 42, 46, 4%, -51, 53, 55-59, 61, 64-66, 76,
78-79, 81, 83-90, 94-106, 110-113,N'115-116, 118-123, 126-130,
133-135, 142-144, 146-147, 152-165, 168-173, 176-477, 179, 182-187,
Y 1 e found to
Exanpl e 30: Itk
i nvention were

inhibit Aurora B kinase at a K
I nhi bition Assay [00276] The co

radi oactivity-based assay. These conmpounds can al so be eval uat ed
using a spectrophotonetrig | phascreen assay. Itk Inhibition
Assay: Radi oactivity-base Ngs [ 00277] Assays were carried out in a
m xture of 20 nM MOPS (pH , 10mM Mgd 2, 0. 1% BSA and 1mM DTT.
Final substrate concentrations \n the assay were 7.5 pM [y-33P] ATP
(4001. xC 33P ATP/ pnol ATP, Amersham Pharnacia Biotech / Sigma
Chem cal s) and 3pM peptide (SAM68 protein A332-443). Assays were
carried out at 25 C. in the presence of 50 nMItk. An assay stock
buffer solution was prepared containing all of the reagents

WD2007/ 056221PCT/ US2006/ 043096 |isted above, with the exception of
ATP and the test conpound of interest. SO pi of the stock solution
was placed in a 96 well plate foll owed by addition of 2pL of DMSO
stock containing serial dilutions of the test conpound (typ%tally
starting froma final concentration of 50pMw th 2-fold seriadl
dilutions) in duplicate (final DWVSO concent ion 2% . The plate was
pre-incubated for 10 m nutes at 25C and the feaction initiated by
addi ti on of 50pL [7-33P]ATP (final conce ion 7.5pM.

uN O

Cl
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[ 00278] The reaction was stopped after 10 m nutes by the addition of
100gL 0. 2M phosphoric acid + 0.01% TWEEN 20. A nultiscreen

phosphocel | ul ose filter 96-well plate (MIIlipore, Cat no. MAPHNOB50)
was pretreated with 100pL 0. 2M phosphoric acid + 0.011 TWEEMN 20 pri or
to the addition of 170gL of the opped assay m xture. The plate was
washed with 4 x 200pL 0. 2M phosphoric acid + 0.01% TWEEN 20. After
drying, 301.1L Optiphase ' SuperM¥x' liquid scintillation cocktail
(Perkin Elnmer) was added to the Il prior to scintillation counting
(1450 M crobeta Liquid Scintillatwon Counter, Wallac). [00279]Ki (app)
data were cal cul ated from non-INnear regression analysis of the
initial rate data using the Prishh software package (G aphPad Prism
version 3.0cx for Macintosh, G aphPad Software, iSan Di ego California,
USA). [00280] Compounds 7, 12-1

37- 38 M5Q_BT\60- 61, 64-
65, 76, and 81 were found to have a} Ki of ¢ 1 uM
[ 00281] Conpounds 1-6, 8-9, 1 ,/}IZ\Z, 5, , 44, 52-59,
66-68, 71, 77, 79-80, 82, HNd 16X  164Shere-found to have a Ki val ue
of >0.1 uMand s 1.0 uM [(00282] Conpounds 10, 25-27, 49, 69, 75,
166, and 167-were found t a Ki value of > 1.0 uMand s 2.0 uM
Exanple 31: Itk Inhibitiof Asgay: Al phascreen Assay [00283] Assays are
carried out in a mxture mv MOPS (pH 7.0) , 10mM MyCl2, 0.1%
ESA and 1mM DTT. Final substrate W?2007/056221PCT/ U52006/ 043096
concentrations in the assay are 100pM ATP (Sigma Chem cal s) and 2pM
peptide (Biotinylated SAM68 A332-443). Assays are carried out at 25C
and in the 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 cgnpound of interest. 25 pL dflthe
stock solution is placed in eaqﬁ Il of a 96 well plate foll owed by

1pL of DMSO contai ning serial di ions of the test conpound
(typically starting froma fina ncentration of 15pM in duplicate
(final DVMSO concentration-fl). plate is preincubated for 10

m nutes at 25C and the reaction ih
(final concentration 100pM . Bac
addi tion of 5pL 500nM EDTA to
buffer and DMSO prior to initi
st opped after 30 m nutes b;ﬁ !
buf fer (20nMM MOPS (pH 7.0), ™
50nmM EDTA to bring the finalf concentration of peptide to 9nM

[ 00285] Al phaScr eenm r eag@&Rt’s e prepared according to the

manuf acturers instructions\ (A/phaScreenTM phosphot yrosi ne (PTyr-100)
assay kit, PerkinEl ner catd ue nunber 6760620C). Under subdued

l'i ghting, 20pL of Al phaScreen4\reagents are placed in each well of a
white half area 96 well plate (Corning Inc. - COSTAR 3693) with 30pL
of the stopped, diluted kinase reactions. Plates are incubated in the
dark for 60 mnutes prior to reading on a Fusion Al pha plate reader
(PerkinEl mer). [00286] After renoving nean background val ues for all

of the data points, Ki(app) data are cal cul ated from non-1inear
regression analysis using the Prism software package (G aphPad Prism
version 3.0cx for Macintosh, G aphPad Software, San Diego California,
USA) .

itiated by addition of 25pL ATP
round counts gfe determned by the
tral wel st abping™~assay st ock

tion|!vvith[002 4] The reaction is
i t he
0

gCl 2, 0.11 BSA) containing
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WD 2007/ 056221PCT/ U52006/ 043096 Exanple 32; Itk Inhibition Assay:
Spectrophotonetri c Assay (00287] Conpounds are screened for their
ability to-inhibit Itk using a standard coupl ed enzyne assay (Fox et
al., Protein Sci., (1998) 7, 2249). (00288] Assays are carried out in
a mxture of 20 MM MOPS (pH 7.0), 10mM MyCl2, 0.1% BSA, 1nM DIT, 2.5
mM phosphoenol pyruvate, 300 pM NADH, 30 pg/m ruvate ki nase and 10
pg/ mL | act ate dehydrogenase. Final substrate ncentrations in the
assay are 100pM ATP (Sigma Chem cal s) and eg?ide (Biotinyl ated
S2\ Mb8 A332-443). Assays are .carried out ifN and in the presence
of 100nM Itk. [00289] An assay stock bufifef ution is prepared
containing all of the reagents |isted abgve, wth the exception of
ATP and the test conpound of interest. | of the stock solution is
placed in a 96 well plate followed by f@additon of 2 pl of DMSO stock
containing serial dilutions of the test coppound (typically starting
froma final concentration of 15 npl atg is preincubated for 10
m nutes at 25C and the reaction [nitiated by addition of 5 pl of ATP.

Initial reaction rates are determimed with g,hmlecular Devi ces
&

SpectraMax Plus plate reader over a 10 mnu e course. |1C50 and
Ki data are calculated fromnon-Ilinear regr anal ysis using the
Prism software package (G aphPad Prism versi o®y~3. 0cx for Macintosh,
G aphPad Software, San Diego California, USA).

W2007/ 056221PCT/ U32006/ 043096 Exanpl e 33: JAKZ_|aki biti on Assay
100290] Conpounds were screened for their ability[to inhibit JAK using
t he assay shown bel ow. Reactions were carried o in a kinase buffer
contai ning 100 mM HEPES (pH 7.4), 1 mM DTT, 1 Cl2, 25 mM NaCl,

and 0.01% BSA. Substrate concentrations in the asgay were 5 pM ATP
(200 uCi/pnole ATP) and 1 pM pol y(d u)4Tyr. Reactions were carried
out at 25 C and 1 nM JAK3. [00291] To each well of a 96 well

pol ycarbonate plate was added 1.5 pl of a candi date JAK3 inhibitor
along with 50 pl of kinase buffer containing 2 pM poly(d u)4Tyr and
10 pM ATP. This was then m xed and 50pl of kinaie buffer containing 2
nM JAK3 enzynme was added to start the reaction. After 20 m nutes at
roomtenperature (25C), the reaction was stopged with 50pl of 20-is
trichloroacetic acid (TCA) that also contaipdd 0.4 mM ATP. The entire
contents of each well were then transferred t 96 well glass fiber
filter plate using a Tonmlek Cell Harvest et After washing, GO pl of
scintillation fluid was added and 33P157corp5ration detected on a
Perkin El mer TopCount. [00292] Conpounds 12-13, 21, 25, 37, 50,

65, 76, 78, 81, 88,

- 196 -



92,99, 102, 105,108, 110,112-113,115, 131,135, 150-151, 158-161

164, 172-173, 180-181, 183, 1851 199, 202, 206, 209, and 211 were found to
have a Ki value of < 0.01 uM [00293] ' Conpounds 1, 3,5,7-11,14-17,
19- 20, 22, 28-31, 33, 38-40, 44, 46, 48-49, 51-57, 60‘61pm64’ 66- 68,
71, 74, 79, 80, 83, 85, 89-90, 94-97, 10, 103-104, 109, 116-117,
119-121, 128, 128, 134, 144-146, 148-149, 155, 162-163, 165-170, 175,
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177, 179, 182, 184, 186, 188-191, 194-195, 198, 204-205, and 207 were
found to have a Ki value of > 0.01 uMand < 0.5 uM [00294] Conpounds
2, 4, 23-24, 26-27, 32, 34-35, 58, 69, 73, 77, 82, 87, 114, 124, 127,
132, 137-138, 152, 171, 178, 192, W?2007/056221PCT/ US20061Q48096 and
203 were found to have a Ki valug of > 0.5 uMand < 2.0 uM Exanple

34: JAK2 I nhibition Assay [00295 assays are as described above in
Exanpl e 33 except that JAK-2 enzy was used, the final poly(du)4Tyr
concentration was 15 pM and fin&l ATP concentration was 12 pl i

Exanpl e 35: FLT-3 Inhibition Assayw’|[00296] Conpounds were screened for
their ability to inhibit FLT-3 actjvity using a r@gdionetric
filter-binding assay. This assay » Zan ration into

itors
a substrate poly(Qu, Tyr) 4:1 (pE4AY). Red s wellle carried out in
a solution containing 100 mM HERES 7. 8) ) mM gCl2, 25 mM NaCl,
1 mM DTT, 0.011 BSA and 2. 51H¥VBSONTFi na3” subStrate concentrations in
the assay were 90 pM ATP and 0. 5ng/ nl pE4Y (both from Siyma
Chem cals, St Louis, MJ). I i nal concentration of a compound of
t he present invention was

|1y between 0.01 and 5 pM Typically,
a 12-point titration was co ted by preparing serial dilutions from
10 mM DVBO st ock of test conpouRd. Reactions were carried out at room
tenperature_ [00297] Two assay SO ions were prepared. Solution 1
contains 100 mM HEPES (pH 7.5), mnM Mgl 2, 25 MM Nad, 1 ng/m pE4Y
and 180 nmM ATP(contai ning 0.3nC of [7-33P3ATP for each reaction).
Solution 2 contains 100 mM HEPES (pH 7.5), 10 nM MyCl12, 25 nmM NaCl, 2
nmv DTT, 0.02% BSA and 3 nM FLT-3. The assay was run on a 96 well
plate by m xing 50pl each of Solution 1 and 2.5 ml of the cdipounds
of the present invention. The reaction was initiated with Sol ution 2.
After incubation for 20 m nutes at roomt rature, the reaction was
stopped with 50pl of 209s TCA containing {D. 4n of ATP. Al of the
reaction volume was then transferred {0 g{ter pl ate
W2007/ 056221PCT/ US2006/ 043096 7, 99- 140, 102103, 105, 108-110,
112-113, 119, 128, 150-151, 159-160, 168-169, 173, 181, 1831 199,
202, 209 were found to have a Ki val ofy c 0.05 uM 12, 14-17, 20,
22, 26-27, 31-32, 35, 37, 39-40, i§§§51i 60, 64-65, 67, 68, 71,

3 N

73-74, o
e
ijiF,NH

- 198 -



80, 95-96 , 104, 115, 121, 126, 134-135, 137, 148, 1551 150, 171-172,
182, 184-186, 188-189, 194, 198, 204-205, and 211 were found to have
a Ki value > 0.05 uMand ¢ .15 UN. [00300] Conpounds 6-7, 9,41, 19,
23-24, 28-30, 33734, 38, 44, 48- 4@ 52 59 61, 66, 69, 77, 82 83,

114, 117, 120, 124, 127, 132, 145-146, 149, 152, 161-164,
166-167, 170, 175, 177-178, 190 91 193 195, 203, and 207 were
found to have a Ki > .15 uM and 70 _uM Exanple 36; M crosonma
Stability Assay [00301]N|crosona stablllty was nonitored by
generation of depletion-tinme profjles in mcrosones froma range of
species (male CD-1 nouse, nale rague- Dawl ey rat, nale Beagl e dog,
mal e Cynonol gus nonkey and pool e xed gender human). Conpound

spi king solutions were nmade up by |diluting down the conmpound stock
solution in DV6O (typically 10 to give_a~solLutjo acetonitrile
(0.5 mV). Conpound (to give fin concent Fati ofi of i 4M was
i ncubated with a final reaction nlxtlre (4000 #I1L) gonsisting of
|'iver m crosone protein (1 myf v 5 WheGt | nan de adeni ne

di nucl eoti de phosphate, reduded form (NADPH)-regenerati ng system
(RGS) [consisting of 2 mM P-mcotinam de adeni ne di nucl eoti de
phosphate (NADP), 20.5 mMNSocPtric acid, 0.5 U of isocitrate

dehydr ogenase/ nL, W2007/056221PCT/ US2006/ 0413096 30 nM rmagnesi um
chloride, and 0.1 M phosphate ffer (PB) pH 7.41 in the presence of
0.1 MPB (pH 7.4). [00302] The rgaction was initiated bythe addition
(250 gL) of the pre-incubated to the pre-incubated

m crosone/ VRT/ PB m xture (pre-incubation in both instances was for 10
m nutes at 37 C). Sanples were incubated within Eppendorf vials (1.5
m) on a heater shaker (DPC Mcrom x 5 (settings; form 20, anplitude
4) nodified to be heated, to 37 C, by two plate heaters fixed to the
deck and controlled by a Packard Manual Heater) attached to a

Mul tiprobe Il HT Ex automated liquid handler. The Iiquid handl er was
programed (W nPREP software) to sanple the m crosonmal incubation

m xture after 0, 2, 10, 30 and GO m nutes of incubation and transfer
an aliquot (100 gL) to a stop block (96-well block) containijng 100 gL
of chilled nmethanol. The 5(5 omggnic in the stop m xture was

optim zed for analysis by addi tMon o appropriate vol unes of
aqueous/organic (typically 100 gL 50: 50 net hanol : water).

[ 00303] Prior to analysis the stop”bhock was placed on a shaker (DPC
Mcrom x 5; 10 mn, form 20, anplitdde 5) to precipitate out

proteins. The bl ock was then centrifuged (Jouan GR412; 2000 rpm 15
mn, 4 C. A sanple aliquot (200 "

anal ysi s block and the bl ock wasg€entyi f ugg ouahr GR412; 2000
rpm 5 min, 4 C prior to being sent|h i pletion profiles
wer e deternlned by nDnltorlﬁg YRT by liquid

chr omat ogr aphy- tandenlnass sp ctronetry (LC—NB/NB) Sanpl es were

with autosanpler) onto an i cal columm. Mbbile phase consisted
of Water + 0.05% (v/vV) fornﬂg_g id 00
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and nethanol + 0.05% (v/v) formc acid (B). 100304] Runni ng a gradi ent
met hod optim zed for the conmpound of interest carried out the
conpound elution fromanalytical colum. The total run tine was 6
mnutes with a flow rate of W?2007/056221PCT/ U52006/ 043096 0. 35
nm./mn. The entire colum effluent entered the el ectrospray

i oni zation source (positive node) of a Mcromass Quattro LC tandem
mass spectroneter between,0.5 and 5.9 nin of the ruf® The nass
spectronetry was optinized for the conpound of interest. Al

i ncubati ons were conduct in duplicate and results were expressed as
1 parent remaining at eifher, 30 mnutes or GO mnutes relative to O
m nut es sanple. [00305 ounds 5, 7, 9-17, 20-22, 25-35, 37-40, 44,
48-50, 52-61, 64-66, 68-69N 71, 75-76, 78-80, 82-83, 85, 87-99, 94,
97, 99-100, 102-105, 108\110, 112-117, 120-121, 126-128, 132,

134- 135, 137-139, 142, 144t146, 148-153, 155, 159-163, 166-173, 175,
177-178, 180-181, 183-184, 186, 188, 1904192, 194-195, 199-200, 202,

205-206, 209, and 211 Qund tg haye Ny to human liver
inljg\?ft- m nuf es. [ 003061 Conpounds
O
8

m crosones at > 501 re
5 7,9, 12-14, 16, 1%1 S
N N

HN\
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31, 33, 36, 37, 1 39,40, 42,46,50, 52, 55, 56,59,61, 63, 64, 68,
71,76, 79,80, 84,85,94, 98, 102, 1083, 105,

gN 8]
al
1-83
[
H N/
N o
=y
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109, 112-117, 120-122, 126-128, 130, 132, 134-136, 142-145, 147,

150- 157, 168-171, 194, and 202 were found to have stability to human
liver mcrosones at > 501 remaining after 60 m nutes. Exanple 37:

Anal ysis of cell proliferation and viability [003077Conpounds were
screened for their ability to inhibit cell prolifergyion and their
effects on cell viability using Col 0205 cells obtained from ECACC and
usi ng the assay shown w. [00308] Colo205 cells were seeded in 96
wel | plates and serially diluted conpound was added to the wells in
duplicate. Control grou i,Agl uded untreated cells, the conpound

di luent (0.11 DVSO al one)Xand cul ture nmediumw thout cells. The cells
were then incubated for r 96 hrs at 37C in an atnosphere of 51
CO2/ 951P, humdity. W20Q7/056221PCT/ 1152006/ 043096 [ 00309] To
measure proliferation, 3 prior to the end of the experinment 0.5 pC
of 3H thym di ne was adde re then harvested and
the incorporated radio ac mcroplate

bet a- counter. Cell viali : ing Pronega CellTiter
96AQ t 0o neasure MIsHgonv g f esponse curves were cal cul ated

using either Prism3;0 (G aphPad).or SoftMax Pro 4.3.1 LS (Mol ecul ar
Devi ces) softmarg{ Hours I ncubation [00310] The foll ow ng

conmpounds were incubated for 72 hours and were found to have an | C50
val ue of < 0.03 uMy=Cgnpounds 50-51, 81, 85, 89, 97, 113, 118, 133,
135, 143-144, 146, 157\ 159-160, 170, 172, 176, 182-183, 185, 187,
191, 194, 196, 198-199," 204-205, and 211. [00311] The foll ow ng
conmpounds were incubated for 72 hours and were found to have an | C50
value > 0.03 uMand < 0.20 UN. Conpounds 5, 16, 40, 56, _83, 87, 103,
115, 119, 121-123, 126-128, 130, 134, 142, 147, 151-152, 156,
168-169, 171, 173,

1-85
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177-181, 184, 186, 190, 195, 202-203, and 208. [00312] The foll ow ng
conpounds were incubated for 72 hours and were found to have an |1 C50
val ue > 0.20 uM Conpounds 59, 112, 114, 116-117, 120, 124-125, 129,
131-132, 136, 141, 145, 148-150, 158, 174-175, 188-189, 192-193, 197,
200, 206-207, 209-210. 96 Hou | ncubati on [00313] TH&4f ol | owi ng
conpounds were incubated forours and were found to have an 1 C50

val ue of < 0.05 uM Conpounds 12, 38, 50-51, 56, 70-71, 78, 80-81,
84-85, 88-90, 92, 95- 960 99 107, 110-111, 128, 135, 153, 155,
157, and 164. [00314]The P Iomnng conpounds were incubated for 96
hours and were found to WAVS an 1C50 value of > 0.05 uMand < 1.0 uM
Conpounds 1-2, 4-6, 8-9, 13-18, 20, 28-37, 39-46, 48, 52-55,
57-61, 64-68, 76-77, 79, 8p, 93-94, 98, 106, 109, 132, 137-140, 154,
156, 161-163, 165, and 20 V®2007/05622ﬁ CT/ US2006/ 043096

f ytbat for 96 hours and were
Conpounds 3, 19, 21-27, 47,
49, 6263, 72-74, 97,4 © Exafpl e 38: Abl Kinase
Activity Inhibition say and Det ermi nation of the Inhibition
Constant Ki [ 00316] npounds were screened for their ability to
inhibit N-term naH ncated (A 27) Abl kinase activity using a
standard coupl ed en y__ system (Fox et a/., Protein Sci., 7, pp. 2249
(1998)). Reactions Were\carried out in a sol ution contai ning 100 nmM
HEPES (pH 7.5), 10 mM M3C12, 25 mM NaCl, 300 pM NADH, 1 mM DTT and
3% DMSO. Final substrate concentrations in the assay were 110 pM ATP
(Sigma Chemicals, St Louis, MO and 70 pM pepti de (EAl YAAPFAKKK,
Anerican Peptide, Sunnyvale, CA). Reactions were carried out at 30 C
and 21 nM Abl kinase. Final concentrations of the conponents of the
coupl ed enzyne systemwere 2.5 nM phosphoenol pyruvate, 200 pM NADH,
60 pg/ M pyruvate kinase and 20 pg/m | actate dehydrogenase.
[ 00317] An assay stock buffer solution was prepared **7

N\
A
N

H

Hy
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containing all of the reagents |listed above with the exception of ATP
and the test conpound of interest. The assay stock buffer solution
(60 pl) was incubated in a 96 well plate with 2 pl of the test
conmpound of interest at final concenfrations typically 8¥anni ng 0.002
pMto 30 pMat 30 C for 10 mn. TyKV%EPIy, a 12 point titration was
prepared by serial dilutions (fron1é32ﬁ>conpound stocks) wi th DVSO of
the test conpounds in daughter a ~ The reaction was initiated by
the addition of 5 pl of ATP (fiﬁgﬁggoncentration 110 pM. Rates of
reacti on were obtained using a | gcul ar Devi ces Spectramax plate
reader (Sunnyvale, CA) over 10 nik at 30 C. The Ki val ues were
determ ned fromthe residual rat at a as!. fungct i of inhibitor

concentration using nonlinear r€gregsio sm §. 0, "G aphpad
Software, San Diego, CA). W200Q// 08622 S2096/ 043096 Exanpl e 39:
Mut ant Abl Kinase (T3151) Act§Vity” | niibit¥on Assay and

Determ nation of the Inhibitipn Constant 1C50 [00318] Conpounds were
screened for their abilityig0 hibit the T3151 nmutant form of hunan
Abl at Upstate Cell Signaling Solutions (Dundee, UK). In a final
reaction volume of 25 pl, the 151 mutant of human Abl (5-10 MJ) was
i ncubated with 8 mM MOPS pH 7.0, 0.2 nM EDTA, 50 pM EAI YAAPFAKKK, 10
nmv My Acetate, [y-33P-ATP] (specific~activity approx. 568 cpm pnol ,
10mM fi nal assay concentration) aangﬁf test conmpound of interest at
final concentrations over the rangeyQ-4pnM The reaction was
initiated by the addition of the ATP m x. After incubation for 40
m nutes at roomtenperature, thesreacti on was stopped by the addition
of 5 pl of a 3% phosphoric acid sefution. 10 pl of the reaction was
then spotted onto a P30 filtermat |and washed three tinmes for 5
mnutes in 75 mM phosphoric aci oncgA A HAE prior to drying
and scintillation counting. Inhibitifon IaIu s were determ ned
fromnon-linear regression ap i GATTE esi dfal enzynme activities
as a function of inhibitor copcentration (Prism 3.0, G aphpad
Software, San Di ego, CA). | e 40: Pl k4 Inhibition Assay:

[ 00319] Conpounds were screefjed for their ability to inhibit Plk4
usi ng a radi oactive-phosphatie={ncor porati on assay. Assays were
carried out in a mxture of 8 MOPS (pH 7.5), 10mM Mg 2, 0. 1% ESA
and 2nmM DTT. Final substrate concentrations were 15pM [ 7-33P] ATP
(227mCi 33P ATP/ mmol ATP, Amersham Pharnacia Biotech / Sigma

Chem cal s) and 300pM pepti de ( KKKVMDATFADQ) . Assays were carried out
at 25C in the presence of 25nMWR1k4. An assay stoCk buff& sol ution

was prepared containing all of ents |listed above, with the
exception of ATP and the test co und of interest. 30pL of the stock
solution was placed in a 96 well “pl ae foll owed by addition of 2pL of

ns of
test coppourfd (typically starting

DNS stock containing serial diluti
W2007/ 056221 PCT/ US2006/ 043096 th
froma final concentration of | Fth 3 d sgrial~dilutions) in
duplicate (final DMSO concentrat'oqﬁL% T ate S pre-incubated
for 10 minutes at 25C and t héfeatti onsinitiated by addition of 8pL

[ 7-33P] ATP (final concentratign 15pM. The reaction was stopped after
180 minutes by the additi ofin6f 00pL 0. 14M phosphoric acid. A

mul ti screen phosphocel lulose\ fifter 96-well plate (MIlipore, Cat no.
MAPHNOB50) was pretreated with 00pL 0. 2M phosphoric acid prior to
the addition of 125pL of the stopped assay m xture. The plate was
washed with 4 x 200pL 0.2M phosphoric acid. After drying, 100pL

Opti phase ' SuperM x" liquid scintillation cocktail (Perkin El nmer) was
added to the well prior to scintillation counting (1450 M crobeta
Liquid Scintillation Counter, Wallac). After renoving nean background
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R1'N RY1\ 1Z or a pharmaceutically acceptable salt thereof, wherein:
H is thiazolyl or pyrazolyl, wherein H is optionally and

i ndependently substituted with 1.22and R2'; Qis -0-,-S, O
-C(R1)2-; R' is H, Cl _6aliphatic, NO2, CN, halo, NH,

NH( C1_4ali phatic), N(CL, 4aliphatic)2,y0(CL, 4a||ph‘§i|c) OH, or
N(C=0) (C1. 4al i phatic); wherein said &l iphatic is optionally
substituted with 1-3 fluoro; RY is T29R1 or L-1-Rm Rl is T3-(Ring
D); Rng Dis a 5-7 nenbered rnonoc ic aryl or heteroaryl ring,
wherein said heteroaryl has 1-4 ri teroatons selected fromO, N,
and S; Ring Dcan optionally be f /Wth Rng D; Rng D is a 5-8
aromatic, partially saturated, fully unsaturated ri ng containing
0-4 ring heteroatons selected fromnitrogen, oxygen or sulfur; each

substitutable ring carbon of ng\ and Ring D is i ndependent |y
-Z- 2.6; each substitutable ring

substituted by oxo, T4-R6, or

nitrogen of Ring Dand R ? dependent |y substituted by -R4;
each T, V, and T4 is ind dently a|Cl_4al kylidene chain or is a
bond; Zis a Cl,4 al kylidene chai ngG s abond; Lis -0----, -S,
-SO, -S0,-, -N(R6)S0"-, -SO NR6) (R6)-, -CO-, -038-,

N(R6) CO-, -N(R6)C(0)0-, -N(R6)CON : -N(R6)SON(R6)-

-N(R6) N(R6) -, OC(O)N(R6) C(R6)2S-, {C(R 6)2S0-, C(R6)2S02N(R6) -
-CG(R6) 2N(R6) -, -C(R6), N(R6)C(0)-, EIRGN(R6)C(0)0-, - C(R6)
=NN(R6) -, -C(R6)=N-0-, -C(R6),N(R6)N (F6)-, -C(R6), N(R6)SO N (R6)-
or C(R6)2N (126) CON(R6) c

Cl

1.92

—
Y
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T2 is independently a bond or a C1_10 al kyli dene chain wherein up to
six Cunits of the allcylidene chain are optionally replaced by -0-,
-C(=0)-, -S(0)-, -S(0)2-, -S-, or -N(R4)-; T2 is optionally
substituted with 0-6 ,TT groups; R2 and_R2Pare independentiby -R, T
WR6, or Rs, or R2 and eare taken toggthey with their intervening
atons to forma fused, 5-8 nenbered, | Surated or partially
unsaturated, ring having 0-3 ringihetersdtons sel ected fromnitrogen,
oxygen, or sulfur, wherein each subghkitutiable ring carbon of said
fused ring formed by R2 and R2' is\ ndependently substituted by hal o,
oxo, -CN, -NO2, -R7, or -V-R6, and €ach substitutable ring nitrogen
of said ring formed by R2 and R2' islindependentliy syhstituted by

124; R5 is -R -halo, -OR C(.=-0) ,R, , ' COR, - N2,
-CN, --S(0)R, -S(0)2R SR N(1212,J CON( R7) 02N(\R7) 2, ©C
(=0) R - N( R7) COR, - N(127) CO2( C1_6al"i phafi ¢y, -NR4) N(R4),, - C=NN(R4) 2,

p I C¥,

-C=N-OR, -N(R7)CON(R7)2, -N(R7)902N(R7)2, -N(R4) SO2R, or each Ris
hydrogen, a C,1_10 aliphatic gpody, a C6.10 aryl ring, a heteroaryl
ring having 5-10 ring atons, ok _a/heterocyclyl ring having 4-10 ring
atoms, the heteroaryl or heterdCyslyl ring having 1-4 ring

het eroat ons sel ected from nitrogen, oxygen, or sulfur, the aliphatic
group and each R being optionally substituted by 0-6 R9; each R4 is
-R7, -COR7, CO'(optionally substituted C1_6 aliphatic), -CON(R7),, or

Vis -0-, -S-, -SO,-N(R6)SO,-, SON(R6)-,-CO--. -N R6)C0-,
“N(R6) C(0) 0-, -N(126) CON (R6)-, --N(R6)S02N(R6)-, -N(R6)N(R6)-,
-C(0)N(RB) -, --0C(0)N(R6)-, -C(R§)2S:,-C (R6)2S6, -, 194
-C(126), SO2N(R6) -, C(12.6), N(R6) -~ ~C, (R6), N (R6) C(0) -,
C(R6) , N(R6) C(0) 0-, C(R6)=NN (R6) - ) =N-0-, - C(R6) 2N(R6) N (RS6) -,
- C(126), N(R6) SO, N(R6) -, or C(12.6) R6) CON(R6)---; Wis - C(R6)20-,
C(R6) 28-, - C( R6) 2S0-, A R6) , SO2N- - C( 126) 2N (R6) -,

co, -Cx2-, -C(R6),0C(0)- -C(R6) , 0) N(R6) C(R6) 2N(R6) Q0 ,
_C(R6)2N(R6)C(O)O-,-C(R6):NN(R6)-,/ . N\f(\
Hy \N s ©

Hy” X
\

==
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Q(R6) - 7----- NO-, - O(R6) 2N( R6) N( R6) -,
C(R6) , N(R6) SO, N(R6) - C(R6) 2N( R6) CON (R6) -, or - CON(R6) - each le is
i ndependent |y hydrogen or Cl.5 jaliphati c optionally sui)stl tuted with

0-3 J6; or two R6 groups on same nitrogen atom are taken together
with the nitrogen atomto forma 4-8 nenbered heterocyclyl or
heteroaryl ring; wherein said erocyclyl or heteroaryl ring is
optionally substituted with O- 6; each fe is independently
hydrogen; Cl.6 aliphatic; a 5- ered heteroaryl containing 0-4

het er oat ons sel ect ed fromO N, or S; or phepyl; each 127 is
optionally substituted with O- or twe R e sanme nitrogen are
taken together with the nitro en o fo og:ﬁzgﬁ?illy substituted
4-8 nenbered heterocyclyl or, erein said

het er ocycl yl or heteroaryl |ng IS o“ptlonally substituted with 0-4
:17; each 12.8 is hal ogen, XCN, or -NO2; each RO is -R, -halo, -OR,
-C(.0)121, -CO2R, COR , -NO,, -CN, -S(0O)R, -S(0),R,
-SR, -N(R 2, -CON(R),, - (R)2, -OC(r =0)f{', -N(R COR,
-N(R)CO3(C1.6 aliphatic), -N( )N(R ), , N(R')CO\I(R')Z, -N(R)
SE2N(R),, -N(R)SO R, -0C(==0)N(R),, =NN (R )2, =NOR, =NR, or
=0; each R1l') is a 4-nenbered heterocyclic ring containing 1

het eroat om sel ected fromO, NR', and S; each R 1 is optionally
substituted with 0-6 occurrences of J.; each J and Jr is

i ndependently R -OR -C(=0)R, -C 02R -COCOR, COCH, COR, -NO2, -
-S(0)R, -S(0), R -SR (R4),, -CON(R7)2, -SO N(R7),, -6G(=0)R
-N(R7)COR, -N(R7) C2(GC _6 alipha , -N(RA)N(R4) 2, =NN(R4)2, =N-OR,
=NR, =0, -N(R7)CON(127),, -NR7) N(R7),, -N(R4)SO, R,
-0C(--0)N(127),, or -0P(=0)(ORN?2; or each 76 and 77 is independently
NH2, NH(Cl.4 aliphatic), N(Cl A4alN phatic),, halogen, Cl 4aliphatic,
OH, O(Cl.4 aliphatic), N2, CNMNCO H CO3(Cl. 4aliphatic),

O( hal oCl. 4al i phatic), or haloC, |_4aliphatic; 112 J or Jr groups, on the
same atomor on different atop# g\oget aton(s) to which
each set of J or Jr atons are|bou b(.* menber ed sat urat ed,
partially saturated, or un 3s aV| n§ 0-2 heteroat ons
selected fromO, N, or S erein 1 *4 hydrogen atons on the ring
formed by the 2 J. or Jr ps is optionally replaced with hal o,

Cl 3alkyl, or -0(C1l.3 al ﬁ@(l); wherein said G _3al kyl is optionally
substituted with 1-3 fluom=F€; or two hydrogen atons on the sane
atomin the ring formed by the 2 I or Jr groups are optionally

repl aced with oxo; each R11 is -R7, -CO2, -0Q2(optionally substituted
Cl.6 aliphatic), -CON(R7),, or -S0,127; each RI is independently
hydrogen or a G _6 aliphatic group optionally substituted with 0-4
occurrences of NH' NH(Cl 4aliphatic), N(ClAaliphatic)2, hal ogen,
Cl_4aliphatic, OH O0(C3_4aliphatic), NO2, ON, CO H,

CO (C1.4aliphatic), CONH,, CONH(CL.4aliphatic), CON(Cl4aliphatic)?2,
O(hal oClL. 4al i phatic), or hal oCl. 4aliphatic; or, two R, together with
the atonm(s) to which they arenattached, forntan optionally

substituted 3-6 nmenbered carb , or heterocyclyl; each R' is
i ndependently H or G _, al kyl. 2ZX The conmpound of claim1, wherein Ht
is

-207 -



wherein each ring is optionally and i ndependently substitiwted with

122 and R2'. 3. The conmpound of claim2, wherein Qis -S. 4. The
conpound of claim 2, wherein (2-s_-4H. 5. The conpound of claim
3, wherein R 2 is Hor optionally bstituted Cl.6 aliphatic. 6.
The conpound of claim5. wherein s H, hal ogen, -NO2, or -ON
7. The conpound of claim6, whereif Rx is Hor F. 8. The conmpound
of claim?7, wherein RA" is II. The coppound of.claim8, wherein
RY is .112-R1. 10. The compou Ncl ai whé&fein T2 is a bond.
11. The compound of claim7, wher |n|R| i Z-R1O . 12. The
conmpound of claim 11, wher ei n ¥y |s 6)>0r S. 13. The conpound
of claim12, wherein Z is a bond. 14 The conmpound of cl aim 13,
wherein R is an optional |y ug ituted azeti dine. 15. The
conpound of claim?7, wherein RI'/is represented by fornula i: 00-6.
16. The conpound of claim7, exein R is represented by formula
ii-a: ii-a
+100
Ou
N
b
/E\N /@/ W|/\
0
HN N///j\s
Hy =
\
N
1-101)
HY

- 208 -



>11N T-1-1 Mo-5 17. The conpound of claim 16 as represented by
formula In: la R2 1-EN 18. The conmpound of claim 16 as represented

by formula Ib: Ib R2 HN 19. The conpound of claim 17, wherein
R2' is Il or optionally substituted CL _3aliphatic. 120. The
conmpound of claim 19, wherein R2 H. 21. The compound of claim

20, wherein R2 is H or optionaf y Substituted C _3aliphatic. 22.
The conpound of claim 21, whereiR Rng Dis a 5-6 nenbered nonocyclic
aryl or heteroaryl ring; and Dis fused with Ri ng DI 21 The
conpound of claim22, wherein Rthg DD is n%PhthyI, benzi m dazol e,

qui nol i ne, or isoquinoline. /J:jL\ N
Z \”/\
\N/”\S'/@/ o

Hy

1-103

go

QO
Hy \N/ks ?

1-104
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24. The compound of claim 21, wherein Rng Dis a 5-6 nmenbered
nonocyclic aryl or heteroaryl ring; and wherein"Dis not fused with
D. 25. The conpounds of claim 22, wherein Ring Dis phegyl. 26.
The conpound of claim 25, wherein Rin i s nono-substituted in the
4-position with r-R5 or V-Z-R5. u027/ The conpound of claim 26,
wherein Ring Dis optionally substipyted in the 4-position with

V- Z- R5. 28.1 The conpounds of cl&im27, wherein Vis -N(R5) CO,
-C(O)N(R5) -0-, -N(R6)-, or -N(12.5pN SO2-. 29. The gonpound of
claim 27, wherein Vis -N(R6) CO or C(O)N(RG) £ 30. e conpound of
claim?29, wherein Zis a Cl1_4 aligyfwdene ) 31. The conpound
of claim?29, wherein Z is a bond. jZ\T pnpound of claim1 as
represented by fornula 11-a: 1y g KQ wherein R2, R2', R,
and Q are as defined accordingjto cIa|m1 Ring Dis phenyl or a

6- member ed heteroaryl containi Ny 1-2 heteroatons selected fromO,
N, or S; and R5 is a C6_10 ar \{ optionally substituted with RO.

33. The conpound of claim 32, &rein Ring D is phenyl. 34. The
conmpound of claim 33, whereiaf R5 i s phenyl optionally substituted

wi th R9.

I-106

HO.

1-107

0
N
(1T ]%&YA
oS o
HN\
Ve
N
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35. The conpound of claim 34, wherein said. phenyl is substituted in
the ortho position with R9. 36. The conpound of claim 35, wherein
RO is hal ogen, CF3, Cl1, 3alkyl, -S(Cl _3alkyl), or 0C123. 37. The
conmpound of claim1l as represented by fornmula 11-b: It2 HNR5. DO
wherein R2 , R, RA', Q and J. are as defined accorpjgg to claim1;
Ring Dis phenyl or a 6-nenbered heteroary containiﬁﬁ 1-2

het eroatons selected fromO, N, or S5 and{R5 is a C6-10 aryl
optionally substituted with R9. 38. hé\@onpound of claim 37,
wherein Ring D is phenyl. 39. The,c Qund of claim38, wherein R5
is phenyl optionally substituted with' RO. B  40. The conpound of
claim 39, wherein said phenyl is subsfituted in the ortho position
with RO. 41. The conpound of cl ’n14 , Wherein RO is hal ogen, CF3,
Cl. 3al kyl, -S-(C1,3allcyl), or Ca 42, The conpound of clai m 40,
wherein 3 is CL_,Filkyl, C3_6 C1. 3%allcyl), OH ON, or F.

43. The conpound of claim42, rein Jis CH3, OCl-13, O(CH, CH3),
OCH(OH3),, OC(OH3)3, OH, CM or F. 4 e conmpound of claim1 as
represented by fornmula 11-c: 11-c R2

HNH

e
\ OYA
Hy \N/H\S/O:F

HN\
\

=

1-109
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RN N D NQ wherein R2, R2'' Rx, and. Q are as defined according to
claiml1;, Ring Dis phenyl or a 6-nmenbered heteroaryl containing 1-2
het eroatons selected fromO, N, or S; and R5 is a 01.6 al kyl or
C3. 6cycl oal i phatic optionally substi- tuted with RO 45. The

conmpound of cl aim 44, \wherein R ngaD is phenyl. 46. The conpound
of claim45, wherein ﬁ%«f§\5195a1 optionally substituted with 1-6
hal ogen. 47. The conpound o | ai m 46, wherein R5 is Cl. 6al 1yl

o]

optionally substituted with 1- | ogen. 48. The conpound of cl aim
47, whereéin said halogen is fl : 49. The conpound of claim1 as
represented by fornula I1-d: 11{d R2 V NH - Ny whey&in R21, Rx, Q
and J are as defined accordin cl ai s i's phenyl or a

6- menber ed het eroaryl containfng 5-2 hie pat o selected fromO0, N,
or S, and Rs is Cl_6al kyl or clealj phati € wherein said

C.1_6al kyl or C3_6cycloaliphati€ is optionally substituted. with 0-6

RO.
HN \

=

1-112

4N 0
R
F
i-113
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N F
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50. The conpound of claim49, wherein Rs is optionally substituted
with 1-6 hal ogen or a CF3 group. Si . The conpound of clai m 50,
wherein the azetidine of fornmula Il-d is substituted with 1-2 J
groups wherein J is selected fromC _6aliphaticji€3 _6¢ycl oaliphatic,
hal ogen, OH, OR, NH,, NH(CL_6), N(ClL/6)2, CN, or a 4-7 nenbered

het er ocycl yl containing 1-2 hetero selected fromO0O, N, and S.

52. The conpound of claim51, wherein'the azetidine of fornula Il-d
is substituted with 2 J goups reffy J is selected fromCl_6

al i phatic, C3_6cycloaliphatic, hal ogen. 53. The conpound of
claimb52, wherein J is C3 cyclgaftphati c. 54. The conpound of:
claim52, wherein said hal oge is F. 55. The conpound of claim
| as represented by for N HN N D NNQj 00-6 wherein

R2, Rz, Rx , Q J, and Ring/ D are aks
Ring Dis phenyl or a 6-nenbered hgt
het eroatons selected fromO, N, or
C3_6cycl oal i phatic, or hal ogen, whege

defined according to claim1,
eroaryl containing 1-2

EVis C1 6 aliphatic,

said Cl1-6 aliphatic or

C3_6-cycloaliphatic is optionally supstituted with hal ogen. 56.
The conpound of cl aimb55, wherein Ri b is phenyl, a 5-6 nenbered
heteroaryl, or a 5-6 nenbered heterocyflyl, wherein said heteroaryl
or heterocyclyl contains 1-2 hetero selected fromO0O, N, or S

57. The conpound of claimb56, wherein fhe azetidine of fornula The is
substituted with 1-2 J groups wherein J is selected from

Cl _oliphatic, C3_6cycloaliphatic, halogen, OH OR;s NH,, I\TH(C _6),
N(C1,6),, CN, or a 4-7 mgnbered heterocyclyl containing 1-2

het er oat ons sel ect ed froi?%; N, and S.

N

J\%"" 0
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58. The conpound of claimb57, wherein DD is benzim dazol e,

i soqui nol i ne, quinoline, or isoindolinone, 59. The conpound of
claim1l as represented by fornmula fl-f RN wheféin R2, R', R,
Q and J are as defined according to aim1l, Ring Dis phenyl or a
6- menbered heteroaryl containing 1-2]|hetgeroatons selected fromO, N
or S; and R5 is a C6_waryl ring, a oaryl ring having 5-10 ring
at ons, Sr a heterocyclyl ring havithg 4410 ring atons, the heteroaryl
or heterocyclyl ring having 1-4 rifng heteroatons sel ected from
nitrogen, oxygen, or sulfur. 60.{Th& compound of claim1 as

represented by fornula | I-g : -9, erein R2, RP, Rx, Q J., and
R4 are as defined according ‘m Ring Dis phenyl or a
6- menbered heteroaryl containfng 1-2 he¢teroatons selected fromO, N

Bstituted with RO. 61. The
Q@is 0, -NR -, or S. 62.

or S; and R5 is G _oal kyl optionally
conmpound according to claim49, whereg

The conpound according to claim®6l, whefein Qis 0 or S 63. The
conmpound according to claim62, wherein Qis S 64. The conpound
of claim1, as represented by the fol H8w conpounds:
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1-27 1-24 1-'5 NH 1-27 - 178 - 1-33
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1-34 1-35 - 180 - 1-36 1-37 1-38 1-39 1-42
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NH 1-43 1-44 1-45 1-46 65. The conpound of claim1, as

represented by the follow ng conpounds: 1-47 1 \ NH HNN 185
1-129

1-130

1131

OH
N
NN
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66. A conposition conprising a conpound of any one of clains 1-65 and
a pharmaceutically acceptable carrier, adjuvant el vehi cl e.

B
/
Hy N

\j\
- .
6

\

I-201

Z SN ¥
Y

Z NH
/

—N

1-202
‘\,7)\_(,\}1 N YS & F
| » />—FF
N N .

- 242 -



1-203

1-204

[-303

- 243 -



Cl

<l

- 244 -

1-206

1-207

[-208



1-209

es]

N $
Hy” X
\
L
1-210
N
/
AN A
ots N ﬁ H E
= N
T |
Y N
F
N
F
211
F
N
F
fkl“’ QR DA
F.
Hy \N)\S N o F
Hy” N
\
\—

66. A composition comprising & compound of any one of
claims 1-65 and & pharmaceutically acceptable careler, adju-
vant, or vehicle.
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