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150f cancer. SUMVARY OF THE | NVENTI ON The present invention relates to
conpounds of formula (1): R12 (R2)P NNN R11/ R13 H 20(1) or a salt thereof,
wher ei n: WO 2010/068478i s hal o, CFI, Cl-Co-al kyl, i sopropcnpCI/USER9@621a3 Kylene)
Cl - C6-cycl oal kyl, Cl1- C6-al koxy, or cyano; in R2 when p is other than O,
each R2 is independently F, d, CF3, nethyl, nethoxy, 25CH2CF3,

-(X)1-G -C4-al kyl ene-R4, -(X-C -C4-al kylene) 1- NR5- C(0) - R6,

(X G - O QUEENAGHR) bS50 Rfacimie oggo%glmmnemcm MBS a 5-

to 6- nmenber he cI oal - or menber ed

het eroaryl- DF?%P h 3 Ditiq of F‘g b§1 B‘E‘%iﬁﬁ?&lgﬁ%‘ft 1y e’fqre“éf“ 1’@%*‘1&}98?“0%?%?

C - C6- al ky qudu(@lturﬁﬁ@fomwd el@hindGbungrhaslagin e rkdymaby ﬁ%o%elainha)cbl&nm R4, or, the
R groups, {1 er N Gk QL yel i i tlonaIIy
subt { tat el B e in Sy el e Lo SRIAR RO, S iR T OR2T Y
H -(0)71- RSy Sh@ﬁA HSI*blte@junweteﬁmel}d redgpeddbatipi bydDtodyd Syn@mlamsuset ) 6-

menber ed h%@é’l@[@ﬁlﬁlepﬁhml(‘)r(c@)le ds. @42@14@40) 51'?}5h1§ Sud E‘tﬁ'ﬁm&%lt re@p@ésﬂ&y l)f wildd 1s
H, G - Co-al |l coxY, N(18 t nber ed

0 eter oarg @% 5 gr oup;
R7 is Cl - Cé‘/-p&leWOt k”ﬂﬂ%%ﬂ%?fl F‘(ngfvefsed bf Sl”%{NAt@er@tyﬁmtétﬂmﬁ ok By ‘S?E’Ena(l 1),
Rg i1 s i ndependerkpyssioh inGhoutsortalckeyihgma QHsGIduCaH@hde stowd and uipgtteas inwhiteh t he

Rle: re:’)gggcll trl%;ﬂ atl QOO%ange%eh @59%?98% tPau%rl]eed re, fl(gjsg (r)? P%KScaka%)‘u(ia(N( ber ed
"3 i - BB- alikyhibs @Eww 16l itbkine e FKivped gdwm@fesmwmam@w . R s
H u C5-al kyf decrgsg@gngiuo,éﬁg%y, or -0-C2-05-al kyl;
Thus, there is strong evidence to suggest that inhibition of FAK activity induces apoptosis,
loss of adhesion, inhibition of cell growth and migration, and that such inhibition reduces

angiogenesis. Accordingly, compounds that inhibit FAK activity would be useful for the treatment

15 of cancer.

SUMMARY OF THE INVENTION
The present invention relates to compounds of formula (I):

12 9
R R’ (R%),
N/
N U
11/N 13 N N
R R”H H Q Rs
N—
Z
I'?s
20 D

or a salt thereof, wherein:

R' is halo, CF3, C;-Cs-alkyl, isopropenyl, (C,-Cs-alkylene) C3-Cg-cycloalkyl, C;-
Ce-alkoxy, or cyano;

in R? when p is other than 0, cach R? is independently F, Cl, CF3, methyl, methoxy,

25 CH,CF3, -(X)q-Ci-Cy-alkylene-R*, -(X-C;-Cy-alkylene),-NR’-C(O)-R®,

-(X-C1-Cy-alkylene)g-(NR”)g-SO,-R, ~(X-C;-Cy-alkylene),-Y-N(R®); a 5- to 6-
membered heterocycloalkyl—(R9)q group, or a 5- to 6-membered heteroaryl-(R'’), group:;

R? is independently H, C3-Cg-cycloalkyl, C-Cg-alkyl, C;-Cgalkoxy, C-Cs-

alkylene-R*, O-C,-Cg-alkylene-R*, or, the R’ groups, together with Z, form a 5- to 6-
2



Rit is -.1 Cs-alkyl, CF3, -CH2CF3, -(0)g-C -C4-allcylene-R4, -0-N(R8) 2,
phenyl - 15(R5)8, a 5- to 6-nenbered heterocycloallcyl-(R¥%group, or a 5- to
6- menmber ediohletoaweziByl- (Rta), group; R12 is H C C5-al kpCT/uS200Q00621653, OH,
CN, nitro, COOH, -COO Ci-05-al kyl, Y-N(R8)2, C3-05-cycloal kyl -R14,

-(X)g- G - Co-alkylene-R4, ()-C -Ca-alkylene)g-NR5-C(0)-R6,

-(X-C -Co-allcylene)51-(NR5)51- SOx- R7, 20-(X-G -Ca-al kyl ene) g- Y- N( 8) 2,

het erocycl %hlsyedegﬁbcqmg%ﬁ&{aggga&m(ﬂ%a&olﬂh,m&ﬁylme@yahk)(l&ﬂeiﬁs@r C;-Ce- RIS s
H F d, G- cycl oal kyl R12 and R13 toget her with

t he carboncml@ﬂwlio which they are attached, forma fused 5-or 6-nenbered

car bocycl oal kyl po e | g tly H,
Cl - Co-al kyl . - NR5f 8}32 ?%@ hc&' C%l%gﬁ CR%% tﬁl?%%}gd&R%%n%ﬁg is

|ndependentm@}nbﬁred@mem@]ﬂ&oal@l(K%anm@l or CI-Cl aI koxy; pis 0, I, 2, or 3;

gis 0@ 1; r {s:; r 305|50120r3;xislor2 Qis
~Q(0) - 9-5(0) k‘Sq{%rgQ@a)@'l NRS, 0, S, -S(0)-, or -S-; Y is a bond,

SQ2, or C(0); aREIlsZI iC5-(h-atkyl, CR8C6- alkoxy, N(R®),) ax agb- fa6-tiemberedrbodi ment, the
present in etgrtl on %g)l ates to a conposition conprising a) the corrpound of
formul a (IS6 E) f reCeut i cal | y acceptable salt thereof; and b) a

phar maceut | cal | R’ Ba agpilailphe@tCR Di, ©ns-.to 6-membekad Mtefoarﬁlmﬁfo)renbodl ment, the

pregent Loventi gl skt LR OLcESBANg Bl g oo
degeneriat i apm t@@srniuﬂ théynge atehichdd, Sir@ral NGr b-Metnbprtlihewiocidlodligedrouper eof a
DETAI LED DESCR BTHeNCere Pl RVENHRSN 1) AN BOneR Gepeely t nosiRont
invention pekab@smimbeRMmavssgsionkylf or rruI a (la): R12
R'%is H, C;-Cg-alkyl, C;-Cg-alkoxy, or -Q-C»-Cg-alkyl;
R'' is C-Cs-alkyl, CF3, -CH,CF3, -(Q)-C1-Cy-alkylene-R*, -Q-N(R®),, phenyl-
15 (R, a5-to 6-membered heterocycloalkyl—(R9)q group, or a 5- to 6-membered heteroaryl-
(R'"); group;
R'?is H, C;-Cg-alkyl, F, Cl, CF3, OH, CN, nitro, COOH, -COO-C;-Cs-alky],
-Y-N(R®),, C3-Cg-cycloalkyl-R", -(X)-C;-Cs-alkylene-R?,
-(X-C;-Ce-alkylene)-NR’-C(0)-R®, -(X-C;-Cs-alkylene),-(NR),-SO,-R’,
20 —(X—C1—C6—alkylene)q—Y—N(R8)2, heterocycloalkyl—(Rg)q, heteroaryl-(R'%),, or phenyl-(R"%),;
R%isH, F, Cl, C1-Ce-alkyl, or Cs3-Cs-cycloalkyl; or R and R", together with the
carbon atoms to which they are attached, form a fused 5-or 6-membered carbocycloalkyl
or heterocycloralkyl group;
R" is independently H, C;-Ce-alkyl. —NRS—SOZ—R7, —Y—N(Rg)z, or
25 —(X)q—Cl—C6—alkylene—R4;
RYis independently F, Cl, CF;, C;-C;-alkyl, or C;-C;-alkoxy;
pis0, 1,2, or 3;
qisOor1;
ris0,1, or2;
30 sis 0, 1,2, or 3;
xis 1 or2;
Q is -C(0)-, -S(0O)-, or -SO,-;
X is NR’, O, S, -S(0)-, or -SO,-;



R13 (R2)p NR'7R3 1 3 (la) 15wherein the various groups are the same as set
out above for fornmula (I); or a pharmaceutically acceptable salt thereof.

| n anot hewoaspawy78t he present invention is represent ed Poy/us2e00pnehd of
formula (Ib): (Ib) 20wherein the various groups are the sane as set out
above for fornmula (I); or a pharmaceutically acceptable salt thereof In
anot her aspect of the present invention, Qis C(0) and Z is N In another
aspect of the pygsgpind g@g@{;c@}), afdl is CI CF;, or CN, In another aspect of
the present invention, 251 n anot her aspect of the present

i nvention, one @N@rﬁﬁt hyl and the other R3 is H In another aspect of the

present inventign, ful@faﬁerﬂb%dlhl%ntnfﬁé 1;}&)&}1{ 11@@1@!101;1 Fb‘fatégttdphe(fomh@sltloﬁ C(!_A’lpl‘l\ﬂ%a the

2010/ 062578PCT/ US2009/ 062163 1n anot her aspect resent | nventl on,is
Cl1- C6- al kyICOmHOHndaﬂ%‘irﬁelF (Ié%Tﬁé’é%mﬁ@fe“tf%]ey Preg palt ﬂFF&@htaP‘blﬁ a phgfppaceutically

i shydr OXyITE&CB])Hib,le @ElpﬁMCl opropyl; |1 n anot her aspect of the pr esent

i nventi on, en;tlon pis 0 or

1: As use d her e| n ﬁ.ll_'r’thl_eI e[mqqogi thtﬁe pr%se flrlventlon retlahels th e%hora 06 rea n

" Cl- C6- al kypfO’hferaef/fedlsaSte ouch a4 @anea@r ag pbnomzhoigedemls klybasgwghﬁp rmamdzhrudi ng net hyl,
ethyl, n-p 'ﬁQé%Xelratloh %&B%r%&égdmlﬁls@ﬁﬁg)% a pdtl%rg Me&i therbof 9 Bﬂ%aceﬂl@ﬁ@r&fwtwe and

n- hexyl refers to Cl - 1-0- groups,
i ncl udi ng ABPHGKhe campgieg of fﬁmbl}adéoxy,
10

DETAILED DESCRIPTION OF THE INVENTION
In another aspect, the present invention relates to compounds of formula (Ia):

R R" R R
289
\ .
S
R11 H H

(Ia)
15 wherein the various groups are the same as set out above for formula (I); or a
pharmaceutically acceptable salt thereof.
In another aspect, the present invention is represented by a compound of formula (Ib):

2
R R R
/N\ N 7’ P

(Ib)
20 wherein the various groups are the same as set out above for formula (I); or a
pharmaceutically acceptable salt thereof.
In another aspect of the present invention, Q is C(O) and Z is N.
In another aspect of the present invention, R is Cl, CF;, or CN;
In another aspect of the present invention, R* is F;
25 In another aspect of the present invention, one R is methyl and the other R? is H;
In another aspect of the present invention, one R® is methoxy and the other R’ is H;

4



10i so- propoxy, and n-butoxy oups. The term "al kyl ene" (e.g., C2-C4-al kyl ene
or Ca -Co6-alkylene) refers to a |inear or branched hydrocarbon radical
havi ng t wospwaicti7ed nunber of carbon atons. The group Pcalusgdoone21R3"
refers to a substituted or unsubstituted al kyl group having the specified
nunber of carbon atons; thus, where R4 is H "al kylene" is synonynous with
"al kyl', otherw se, alkylene is a bivalent 15radical. Exanples of

- (X) 4- C2- CA- al kmla%ﬁ‘er%edt pEhdisesent G R, IN(Q:D@@ amﬁ»HZCHZ OH,

- CH2CH( CF11) - OCIF13 NI CCF tg CH2CH2CHZ2- p cnlg - 0- CH@CE%CHB) OCH3; and
the like. C3-C6 “@%P%éﬁpﬁ?f’ By “’[VBHUQHJXICIF b b‘"t%l hy%rﬁj’tyPB
cyclopentthmmﬁmgwclohexyl group. As used herein, "5- or 6-nenbered

het er ocycl oal ky nng d cycloallphatlc coup that

i ncl udes an O, ,mmd%r§mﬁ ?Rh%%ggﬁﬁgwggnconbﬁﬁatlon t hereof . Exanpl es of
20sui t abl e het emeoytdr ambk yi thgproxmpsnvemoh.wded pyir rol i di nyl, pyrrolidi nonyl,

pi peridinyl, pi 4 r ol ino, and thionorpholino

gr oups. ﬁ§£€5&3¥%um§%g§%?%f%éggﬁOK)gﬁﬁ the nitrogen atomto which
they are attach&d; Csfanlmrqiersto aligeagorrhermpleee ety ey ineludipggethd b r@5oppf  whi ch

i ncl ude pyfisoptbpydiztilyi, ibiy10budl, PO, anRl M8 di Nyl , pi perazi nyl,
oxoplpera2|nyl i,no, and thionorpholino grou 5The term

;o o}
"heteroaryl " ref%m(‘é E<8Xyam§ers B S ABHEE 2EYPa oM %@et&"éﬂ ToAPHPAPng at
| east dfie Nppﬂmonmmﬁnam@nygﬁmﬁnples of suitable heteroaryl groups incl ude

pyridinyl, pyri %Zt{; lk}zlpr)é ;;@r‘i%i %yalkylpﬁé ofA ﬁl eg%kyzlieg%(} gf? %a’hn]étallJ Ol{ranlcltielal enyl,

pyrazolyl, imdazo oxazol oxaz
1,2,3-tri aiimrgqarb@eltadlaaé awrg, theépmlfieé @Wﬁeaczf@iirwn atongs. [Eh@@mhv raéliyhfne R

"p har maceutdsgal| a)éulﬁﬁtﬁ@@&ﬁt%lﬁstltJt&lfa%ﬁgr&% hra‘hﬁkstﬁe ﬁ)@ém%ﬂg%r of @1LBA ht@i!f@ ,
SOConp05|t|ons ang osage forns which are, wth he scope of sound

medi cal &Gﬁ@ﬁf Rsﬁ#%&ﬂﬂ@m?d?“ﬂ@@npﬁ”ﬁﬁnﬂggtQﬁpﬁﬁwﬁﬂ%“??§§ﬁg§mﬁf human
bei ngs 1andraamamkaﬁnpmsbh@ayq CeXGEEHENR’ ﬁrﬁbﬁd&-lCtHyCHzl-N(CPE)gt-(EH)ﬂHz—OH, ot her problem

or conplic T Ki rti.s t.
pharrnatceutf]éﬂlzfg%cH Oggféﬁﬁggt%ﬁ%%&: &@A ?HBE ﬁgﬁhbf¥pﬁﬁ&§'b
prepared. More @a@d%@hﬂhﬂhﬁﬂsmnaﬂﬁmcmﬂaydebmﬁouddxmab@dewwgwgmmmornula (1)

35contain a baskgu&@ﬂﬁ&ﬁ09%¥69ﬁ&H&aﬂw@HQyﬂBMy#Hﬁ&%ﬁ%s@ﬂ6%&h%m%&n0t'Ona
group - they are capabl e of fornlqg %arnaceutlcally accept abl e salts by
as

treat ment WYRIRIAEFrowRpiagngpdesaty hetegppiqmygsjagogipagen %‘elie?fc Etepples of

phar maceut isgablk Yet@6sepdialn gleups m@r@awn@hca@yl S rréicho®N et GinyGlifdGzinyl,
Representatlve har mac Elca t%% ?gfgtable aci ds include hydrogen chloride,

hydr ogen broWirgé mn%f??? e 7Y Wric®d®’d, sul fonic acid, phosphoric
acid, acetic achﬂfMydmumyanchwam®de@hemwmavdbﬂvhaﬁmdemﬁbﬁm@nﬁe aci d,

butyric ac lt(gé mylﬂlge? c9ch@9111£ exa% egb l‘gb‘l\’lln%iudgﬁ}rr% 1%19}11 |19hd1r{0 1ﬂeﬁ ' d, malic

acid, 5nalonic a0|3 taric acld, acl acid.’ benzoi c
aci d, tannm@ma@mécmwﬁﬁﬁV@ﬂa@wamﬂ@qé%%b@m@@h&mowa@¥1c aC|d ascor bi ¢ aci d,

p-t ol uesesul f onirg. @i ‘Ueter@drall GredGib @ 5- (ﬁl@dnejm'%bl’éd Forddic groul&;ﬂn{aﬁllﬂigat bases incl ude
I norgani ¢ Rlaa or’S afom T r}ixamplehs){)g sultg) e hete drl gr)(glllp(g ?nsclu en ;()jyrl %gllbgyrlll ;Ez?nsyl of
pyrimidinyl, pyrazinyl, pyrrolyl, furyl, thienyl, pyrazolyl, imidazolyl, furazanyl, oxazolyl,
thiazolyl, isoxazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, and isothiazolyl.
As used herein, “pharmaceutically acceptable” refers to those compounds, materials,

30  compositions, and dosage forms which are, within the scope of sound medical judgment, suitable
for use in contact with the tissues of human beings and animals without excessive toxicity,
irritation, or other problem or complication.

The skilled artisan will appreciate that pharmaceutically acceptable salts of compounds of
formula (I) may be prepared. More particularly, inasmuch as compounds according to formula (I)
35  contain a basic functional group — and may include an acid functional group - they are capable of

forming pharmaceutically acceptable salts by treatment with a suitable acid or base. Suitable acids
5



l'ithium sodium potassium calcium magnesium and zinc, as well as
organi ¢ bases such as arginine, choline, diethylenetriam ne,

di et hyl awvoi2om/ 062378yl enedi am ne, i m dazol e, |ysine, 10mpcphiskémams21ps ol i ne,
and trimet hyl am ne. As used herein, the term"a conpound of fornula
()" or "the compound of fornmula (I)" refers to one or nore conpounds
according to formula (). The conpound of fornmula (1) may exist in a

crystalli mﬁchlae PHRAGENSEAY hdc%bi&ﬁdﬁanféram@s%n@o@rm dle rheseelivelhe skilled
artisan w | prec ate t a ceutl C gccept abl e solvates may be

formed forP %HCP yr?éce% "E%ﬂ TP B nEEC agide

i ncor por at edfuringad, tulfenic E.(y(sbmSbhoﬁeadlCHﬁd@ll(C@ldthdfdﬁ@.@éIfC}ﬁSlﬁ Fhtnykadic erd, The

i ncor por at ul C ueous such
as et hanol %gpg)%c%{g&%mg% a%%l\)@%%c acet | %mg’gﬁ Crymt)%adh% %?rcl a(r%{ed Iggﬂ!éagt hyl acetate
mol ecul és. H@Oylgtaaﬂ Itam@c 4otk ¢ifrie ecid. rﬂdmlwﬁi@@kowa@lﬁ typaicaridformecagidesteatie e

typically ngfeftiesdid Rc@bic adly & Sulforididiiali@Saddeldude . sti@i chi ometric
hydrates as wel | .as conpositions .containi ng variabl e amounts of water. The

present 20i nvent B Paies s ngrepnishiss: Wef 4 Gy @ides. hydroxidgy and pabagpteg P
conpounds desed, s@l&ﬂl b(&diselhﬂﬁ JARYIMC Bnadiuin, QINEZI0] as @I es @Eﬂnfc&hseﬁiu@lﬂ& or may

ot herw se b%ln(i:n%p me g & et}gﬁenetrslgr}un‘g d3R¢h tzl\gr%mgn fene 1am1ne 1 TCQ. ae eyrrEounds cl ai med
bel ow i nclu i’onmer we nariti omers or

enant i dfter maihblyleamhn@he@nmebhyl@mes Al so i ncl uded WI t h| n the scope of the

i nvention are akh&qhaeh\idua - ab&%&f@mﬁl@ﬁ) QQWHQ&H{B%na%fﬁHﬁL@ﬁ(;?)ﬂt ed by
formula (1), or clained bel ow, as well as any wh parti all

equi | i brat SO LR ST IBPREAS appREding (@ &spyl ﬂthélﬁWrmW% o fprgply € %mt he

i ndi vi dual ek1&@rﬂ£¢’r§staﬂlfne 'E)hﬁ)n@rilﬁllﬂﬁ(ﬂorﬁ%f@@&lﬂﬂﬁﬁlreaﬁeréﬂfXTM"SElﬁeerﬁsEh Wwisomer s
thereof in whic tﬂgteh re.chiral nttersbare d%/ ? B Were there
are differ 8 PEIREPTEFEHREY ?fé%a s)? BE B PP APEH oY FELS PR S e from t he
ot her By c@vﬂwrelnmlmnarholmtehudmcormratai”lym@e\ﬁmstalﬂls@lmce dvayg bptadbttmnn@d by
convent | onglo,SuRtIeH:6 ARLNAES %tel%lﬁcmﬁg SIPEGEL CucRls BRYITBL L1 C

synt heses It 1s possib for use in therapy, a conpound
of for mul aisePypanalsDMSP) acefis agighlcfhgnolasripey ad 6§y leetate Pelequick ecwwynet%@twe

admi ni st er edosradd WRBKat@heRANI & O Ppically &ferﬂa@toa@ldiy&h@@'ahy&atésrlh@afde the nore
usual practice is todfresen the active in "%Pet conf ctedn@n&th a carrier

or di | uent SOKCEBIET RS 20 HE o FPERTBRC SUP YR SR it But T al
conposi20i omsentinhinclndds Ak fudd@dvags.compound of 35forrm| a (1) and salts,
sol vat es and i acs N pr
carriers, dil &gﬁtdséfl%ﬁ CO&& n&{hﬁsﬁ@edﬂ%ﬁn@%%%ﬂ?%bﬁ&% %)}%{rru i %Bgnd salts,
sol vat es, ethemsabecaa@lﬁ%@wﬁngéﬁwe epgiydrnesrs. Thecoempyideel{inyd be&m 1n(éwte( s) or
exci pi ent ( $ixthrsdr e&%ﬂ&ﬁé@s@al@%@lis%uhﬂedtehﬁu&ﬁéﬁ& e@afnﬁ&ﬁén@ﬁly(ém&irh&{uﬁesw th the
ot her ingre Ieni&‘lﬁ‘éﬂa‘?ﬁl the formul ati on and not del eteri Oﬁ%to t he recipi ent

thereof. |M9&¥ 88 G LRPeLh Bt HEFgR e e MaF deH SRR BHES SHPPHEY e s al so
provi ded ar@fe@@&ﬁ$y foanuls g omﬁpairbarowoa% vefl asaanp Iwaasllyaﬁ @mﬁall«yadluﬂfbmwml ation

I ncl udi ng ?‘nqx ures tﬂg 0? T%OI"I;BSG 1nve ona so cover H;‘ém%lv (full 1somers 0§t 1 ol vates etc,
wi th one or %armag fllca accep abl'e carriers, |?uens or

exci pi ents compounds as mixds I\Vltbesmagpﬂlere@falt @hidbgpe phowechiki deterdate fverkvd. art t hat

certain protect Qﬂelgﬁfefe\é@tdlﬁe%t @m&gmmgﬁnﬁ%eg@ﬁ@éﬁ@rrés@ved(\/ﬁ{@'ﬁ%ﬁt}{an be
made prior to a final deprotection stag not possess, phar macol ogi cal

activity astheiy HOHVBQ}’t"narlrﬁVth"‘iSnoré@f%“ﬁnrlﬁoinlgifsn[‘aé(rli’é é@ameﬂé’y SOHPe 8PBEicor al 1y or

par ent gnal Wthadsdrbﬁﬁéraaﬁebﬁbomﬁrab@ﬂm Setests the body to form conpounds of

the invention ar, macol | cally acti u eriva | ves may

t herefore be d\é\g}@ﬁ? 1eS SSlJBPe ruﬂegu%81 = afcﬁm Oundco\ér% ali”rﬁﬁgaswellaS Hs>of the

i nvention neytaetd th@hligrrwmg@mmstel@d merneg orpogivds.eofo aticheonlalrwwﬁlt, thomoreA| |

protected qguraf p\fﬁh&e\{&% p?e@Qt fRE Q)cq(lé‘lggci‘e(ﬁént %%@@y@%a &E‘letf &‘edﬂhéﬁy eAHabr@ﬁﬂ gl@r €

included within the scope of the invention. It wll further be appreciated

by those sKIINERHOR frrff@royides PhetRagcutiet PRSI i, é‘thlcé§lduﬁfﬁé\ﬁﬂnﬂ°é}nctﬁose skilled

:I\E t he 3@{1 t fc&ﬁlul;l o @rdrmseslblv@tss anlRy 1ik€ rmlo@@@dn@@p}@ﬂﬁb@p&am%@eﬂmwmaﬂneﬂaaI ities
en suc 5 functionalities ar esen i n conpound

hvent on. “BRardr Peir R odigerfaR ABRRTh R o RS T ude:

esters, carbonate esters, hem -esters, fphosphate esters, nitro esters,

sul fate esters, sulfoxi des, am des, carbamates, azo-conpounds,

phospham des, gl ycosides, ethers, acetals and ketals. Pharnmaceuti cal

conpositions may be presented in unit dose fornms containing a

20pr edet erm ned anount of active ingredient per unit dose. Such a unit my

contain, for exanple,



0.5 ng to 3500ny, preferably 1 nmg to 700 ng, nore preferably 5 ng to 100 ny
of a conpound of the fornmula (1), depending on the condition being treated,
t he rout ewof2odwe3T8strati on and t he age, wei ght and cond@cCriusrof611he
patient, or pharnaceutical conpositions nay be presented in unit dose forns
contai ning a predeterm ned anount of active ingredient per unit dose.
Preferred unit dosage 25conpositions are those containing a daily dose or

sub- dose, a&vbemlcma@wﬁueﬁq@gb;&@pleﬁ(s) ﬁﬁgtms@%ﬂea{tﬁe Jeﬁs%m&fg t hereof, of

an active i e i ent t er nore armaceuti c ositions nmay be
prepar ed bﬁo“ﬁqwb SHTE AT ﬁ%ﬁ%\lﬁ%ﬂ? ﬂldeﬂt&eﬂsﬁa?%@ "%Wlem

Phar maceut itteabf. dmmpmﬂanbe Witsannayt akpecta)dapmemlfnotherad also pretid@ital pumesbyor gy
appropri at r_exa ncl u

0b1 i ngual §PFkTaf kLRI Eufiup R i RER bl B PR R 1 o
transdep malsa)ltS Svlagﬁswm Wit ongar were ehaahaceutﬁ@lyaeneﬁgolgwb’@m dilvesus exdmentsamus cul ar

i ntravenous or j; Wﬂ[ &%ﬁrg@dte)d %Eeeskﬂl&&lﬁ*ﬂhec‘a%ﬂap&h&lh gﬁ%m@@(yerlbﬁw&ro@par ed by any
met hod known in the art of for examp bringing into

associ ati oﬁ"%p"(‘:”i‘ﬂsrﬁf){?ﬁ]aﬂao(i{) ‘f’ﬁFhrfﬁ*}y P)adwr’t"ﬁt"taﬁ]é‘algéﬁr?tixélf’]( gﬁgedPayé’ﬁtcHObngént (s).
Phar maceut ipkaihacchgip sitivitpasuag@apied if @ftaiomhahncadva ddngiisteaddioany omy be

bresent o0 aepliAG el Sl RHE N ASERIULES, RN L ARLELS 1 ROUIRL 5. O

gr anul es; Ut ons” or sus I'nag of “hon- aqueous "I'rqurds;

edi bl e lf)oamharmcomp@ls' Aactop. $J40h dfrrwatwailefrythqrﬁm de @mmlbsd afiodngsivalivetheri n- oi |
l'iquid ew'cé’lafﬁ%mpounds of th%%hﬁﬁaﬁc@as%gpyf oﬁlrele&ﬁi'bb&gs & ROWERLn MKt Ur e, as
descri bed above, and f gmf or ned | ati'n sheaths. A idants and

| ubri cant s PEtfeRd éf‘éW%Fa 3611 ara &9 F%@wtdép%the 1%11@5*1?%%@%%% e sqpg i um
5st ear at e @fe iS@htiod. mezhlyieitmb@p@e@wmlth&ambelnam;ithmeﬁalﬂﬁn@amedao“m xture
beforethef operatiqn si nt or s agent such
o5 a0ar - agit hoss Rk ARRE L el e PR e e B R e B Bt 1 o

i mpr ovd St hémancanlitadare prbgento‘flthtnhempmlddswérhe mvenpitne Mrefdmed maqh”sgsl fer compdundpest ed.
Mor eover, %t‘ﬁ@m%ﬁbr{ 1§gucf3r es ﬁccgﬁﬁl?arteyesteﬁ LHeIn?‘glte?s B{ogkflin Hl@f) 'e&é?}g]tstﬁfate

di sintegrating agents 10and col oring agents can a e ‘incorporated into
t he ni xt ur &sterSgyl é@?seanﬁiﬂﬁﬁdé?bém‘it%efrzf)ﬂ@n@ﬂl%cﬂﬁospwléﬁ% ghycosies- G a6tdar s such
as gl ucose  @fkehet a-1 act ose, corn sweeteners, natural and synthetic guns
such as acacia, _tra acaa;ft h or. sodi an al gitncﬁ Cfg oxyrret hﬁgl cel | ul ose,

pol yet hyl ene gl JRBTCHSY SARRHHOT FBY PT R T4 B PHTLI0p '8 iS8U A ¢ hese dosage
forms i20cl poectsntcdmmahedteive sgdiiunpseadat. ejuciragnesy ymtst, daretple, sodi um
benzoat e, r ators
nct ude. | w e naLg > PRk R PPLY D APLE hHE oA Bield Kby LS ILERES, O
xant han guthedoraiuie e denerding ot cendtioarbeing Brated) the eule Oﬁadmmes%atwp joed thpygepr epar i ng
a powder mMyglohira@d cdliB b ratel pigknO br p?llilﬁﬂgz'uﬂgl co@@&ﬁtﬂﬁs 1Bayl B BFE &Rt B dose

di si ntegra t and ﬁj&ess%ﬁg% |nt tabl et s, mxturefls pr epar ed

m xi ng t he &P &‘B‘?ﬁlﬁ Hatig mg\%%[“ﬁ P UGt fefentrelgredyaid Bosass

descri l26d a&nﬁpo@mora A tigped aomaaingy dailpddbde oasudbidagbeds hsidi@ Ab@s recited, or an

car boxymnet h¥ | C%at %on theB0E § an gctlnat er’edlgl?lliartherrhor suc%ol(l)armx eutlrE:XI pyrrolidone,

a sol ution'reta suchas artrn, resorp ti’6naccel erator such as a
quat ernary C@anosltlmﬁmambe Hma@lé@mrfytqf @nma@efhtweﬂ @mwnalsthbelmwv te, kaolin or

di cal ci um phosphatgaceulilg cRIWRESEns Mo b8 1&ED: alaﬁun%%u bt SdpR¥prabbgl formng

dies by means of the addition of stearic acid, a stearate salt, talc or
mineral oi for Pl bypHieioratidpdiepraspler fublingah re@@hﬁﬁs@s@@@l (B dpcdt s. The

conpounds @iibhhgiﬁlq@rraﬁ@aﬂmal) ﬂagﬁﬂtdr(pﬁtelﬁaﬁl (abls@ngmb@aﬁémugeﬁaMSEMara free flow ng
A e il L NIRRT N TR
coat i ng cotiwiagbof phigmety, é)rseiaiplel’vg buwatg igh asdrelibaesompowdat iomgﬂ 6Tw1§uger or

pol ymeric nBL&fs &lex@ndu@. Pol i sh coating of wax can be provided. Dyestuffs
can be added to these coatl ngs to distinguish different unit dosages. O al
fluids such as BHraceusipel cagnopipens adrgted for Qkadmgnisyating mgy Bpripsericd 43 desage uni t
f or m s@st hahits30A agiayp@iles Qriambes; hyw@ank glafSesgoR s 8 REFhMRM indgidiior 8fn- a
conmpound of forrmula (I). Syrups can be prepared by dissolving the conpound
in a suitably flavored aqueous solution, while elixirs are prepared through
the use of a non-toxic alcoholic vehicl/e. Suspensions can be fornmul ated by
di spersing the conpound in a non-toxic vehicle. Solubi liters and

enul sifiers such as ethoxyl ated



i sostearyl al cohols and pol yoxy ethylene sorbitol ethers, preservatives,
flavor additive such as 35peppermnt oil or natural sweeteners or saccharin
or ot her wotnfowezB sweeteners, and the |ike can al so becCadsea9/ne2163 \Where
appropriate, dosage unit pharnmaceutical conpositions for oral

adm ni strati on can be m croencapsul ated. The formul ati on can al so be
prepared to prolong or sustain the rel ease as for exanple by coating or
enbeddi ng p@lebistidhiat &liBTRLeH{ @hwhipd o Gl ORAS liqh@dmBiont Bewdidrkoil IRpRr maceut i cal
formul ati ons adapted for parenteral admnistration include aqueous and non-
5aqueous stBPFPY i njection sol utions which may contain anti-oxidants,
buffers, bacter C@sﬂﬂ&ta@ el bﬁprhpahe@a pMmdermmtermdae Hestdibed aimmqsmm fillirgrfornsdt oni ¢
with t he bl 89[91 SRJathts h§ H%gr{zlqﬁ)qlc;{n% su Q(hlmdglr} 109 galIl esa 19‘9 st%?att%?gcgerg us

sterile su penS|ons Inclu e suspendi rig é TS an eni ng
agent s. 5Théteﬁﬁaprmawme@alpnecgbwpl@sn i adetpd tcrﬁhglpda@erpmé@@r’@p@@ therfillingi t - dose or

mul ti - dose (6QRbAI RekSiegh@ oemizﬁg s&al 8th RIPQHLE AR MRS or BEmMRY be
stored in a freeze-dried (|yophilized) condition 10req U|r|ng onIy t he

addi tion ofm?%%w§¥€*PP%w¥W%ﬁPH”@@?FF&?MMF%Pf@%@ﬁ%ﬁﬁwmﬂﬂﬁﬁt B?Mﬁ%ﬁectlons

i mredi at el yngpstddor to use. Extenporaneous injection solutions and
suspensi ons may ar romsteri r r.anu nd tablets. A
t her apeuti cal | yMglfef)\gef:’t“?l\e/ne&gred Vi lfecesfaryasmtablggl%j ﬁlP n‘t%ﬁts 1Sln%§r§n1%g Frvent i on

wi | | dépendndgpbringagaintie plsofe ifi@monted mtcnm wdiwng , Suftapte b@)d&lﬁpi@blde thieh, age and
wei ght of tgggcm' ﬁhtt&ﬂg@g%s s&ﬁ'ap%h%age’ or BQ@Ia&@&rc‘%ﬁ‘f s%@et&lgﬂq{a{u}a@ghdr %1‘!&15 biRg
treatnent and its severit he nature of the formulation, and the route of
admi ni st r ateBAS 2ca5iY trwafainth@r §qd g epeaTberypoy leghiudose. @p i Ry I Sl e Yk Sendant
prescri bi ngnd heliver ditgaintsaRed 1h'lﬂh\é@\d8§age falﬁ}nseﬁchﬂﬁiddiﬁﬁl o@dmwaﬂm@fsteaateorrpound of
formula (I e L cancer W d gener g Xﬂl in the range of
0.001 to 1 gne%mséar%%&ﬁ%e?“ﬁ‘{a “of’ 1}1%18?”%?1‘{ MESOHE &6 abl y i n the range
of .01 160 Dimagdwgs bduie, wiioghHimitpiam, dagh, mebyl calumd(ggaa(bmtctmtt hentimotgwal anmount
20 per day a%ﬁptﬂé ﬁe%’bfeﬁ%@foxﬁgm{ea Q(gpeZan]ip@e g@&eﬂlﬂn%wﬁé}lnﬁxt Elaﬂ%)()r be given
in a single dosegP ay or 1n a nunber (such ree, fouar, five or
si x) of sublgige d@éﬁh@awsa\aé Hlsmﬁaﬁntﬁwr%saﬂ%mtomw Adwéer imXWRE same. An

ef fective appuatbyQfixids ﬁah&np@ﬁndsgaltw (Sémnﬁ{ufed,,wﬂﬁ)ﬁll@@t slehRniipeBeas a
proportion of thf ef f

of the co or mu | ) per se. It
PRt gt AT O I a6 G B R BE PO AP BT SR hont of "t he
ot her @60ndiptlyomg pyrefidrme adoltonatyade: si2baypeatimentesrption accdltratocoripeands and
conpositio i r tion
i soases, O heL IR U ERAR e L8 bERE Ry 1A BloGhly 5
conposi ti omewqst Gixiveewn hegraiufiicl A labideloriie diebe maws of haiddigen efslcarsanider
aut oi mmune stgzir§t@§a$tetalc brangahl ofll $ng@fc§ted @bt {hbt§00m\3@§s@d Rl dd. afe
|nflannator glsease gro Hg%? tion.in uceg ter nmedi cal procedures,
i ncl udi ng, © &Pt‘ SHB ° PP o 36?‘3}“ nghyitpirgstoy el StHE P ke. It is
apprecmatedmmha$ammoammammaSﬁ@mmhemeMh@gnﬂwgmmnmhgmnmg@ngyﬂﬁrA@kmhypo
proliferati O(ppaslfeam?ec‘éve coa con51st n OF 2 sedif n coatt ofl Eellace 94 a_lhesoftsr eara or Do merlc
exanpl e, dar ? t'he cel'l's “ma ofitera ornally
but prolif eriEtitlend mmémenf Warmyn lbﬁeor@/ef@ﬂrlénbsmfﬁms be 4ddeddﬂéle@r¢b@dgsrt@nt t he
i nvention Qgﬁ&ﬁ@h&ﬂgLng§¢ggﬁglCatlOn to cells or individuals afflicted or
i npending affliction with one of these disorders or states. 35These

conpounds nmay aP@bmﬁ@SH@@&“WBP“ﬁW@@ﬁP%@mﬁﬁ@ﬂpﬁwﬂﬁﬁﬂéﬁ%F%%Hmh@g%%V§¥ed with
neovac gbar iazati @antitstoafaind s préddRdrmined amolft@f £ @MAPOSId o DASlAMI S&ﬁbmtﬂse pr ovi ded
fumors such aa Rt e ERTBHRR bt Pl ST BRAL Py B8PS o 1 7
car ci nomas pregtrel thiphetheaseofpart-josulkaetolic vbafeuSuspensionseat bafgrmiteddy at i ¢ or

mal i gnant thngPgn% thé\@ﬁlﬁmﬂé'fnt ol ok Ito@cfc v¥hicl€ %%ﬁéerg Qﬁtem{mﬁﬁerp Such E%quatay the
conpositions and nethods of the invention include, 5 but are not limted
to tumor tyeEEnd gepholandpoiopesipilcae sptighdlers. prasenpievas. flayoppdgitae pugh as

endonet3si abpeppesRRbagealual asthdtor sheath athengtiicial RRPRLAS ald th 188 canl ar yngeal ,
| ung, oral ogar|§r prostate and thyroid carci nomas and sarcomas. More
spemﬂcall@0 $HEEe conpounds can be used to treat: Cardiac: sarconma

(angi osarconm, fibrosarcoma, rhabdonyosarcom, |iposarcom), nyxong,
r habdomyoma, fibroma, |ipona and teratoina; Lung: bronchogenic carci nona
(squanous cell, 10undifferentiated small cell, undifferentiated |arge cell,

adenocar ci notna), alveol ar (bronchiol ar) carcinoma, bronchial adenons,
sarcoma, |ynphoma, chondronmat ous hamartoma, nesothelioma; Gastrointestinal:
esophagus (squanous cell carcinoma, adenocarcinoma, |eionyosarcong,

| ynphoma), stomach (carcinoma, |ynphona, |eionyosarcom), pancreas (ductal
adenocar ci noma, insulinotna, glucagonoma, gastrinoma, carcinoid tunors,



15l ynphoma, carcinoid tunors, Kaposi's sarconm, |eiotnyoma, hemangi ot na,

| i potna, neurofibroma, fibroma), |arge bowel (adenocarcinom, tubular
adenona, wolRbous2zdenoma, hamartoma, | ei onyoma); Genit ORCITAESRGOINGAGS :

ki dney (adenocarci noma, WIms tunor (nephroblastom), |ynphoma, |eukem a),
bl adder and urethra (squanous cell carcinoma, transitional cell carcinom,
adenocarci none), prostate (adenocarcinoma, sarcoma), testis (setninons,

teratotna, enbryanabppdReak GbReBuit pheﬁqeae%@rcemﬁt@nens 611 b B R EHBOOR,
sarcomp, interstiti a;g}egel | carcinomm, fibrom r oadenq denonmat oi d

tunors, |i POREONEPY ﬂ?ﬁ%{%ﬁﬁon(cﬁ%ﬂ%&b&@@ﬁrﬁﬂtaPm 4 & HHR e release as

chol angi oc &rekanpiveby cb@p@dsr@bﬂbatdmgmlcu&mnmarm@amerhe@abxamﬂdeuI ar adenonm,
hemangi oma; Bgpe: .0 L%&?l‘%&%“{a&on% %a@%&'%r éa%%‘ie?a%&(l&&%ﬁ?m m&ué%r R G2 R

mal i gi ant fibr ous i oC ondr osar conma rcoma, malignant
| ynphomd ( peepusletimingasti¢n Sglaﬁ@@ rvrhl)ch mpy ¢omiajy|apti- %@n}ﬂel hyﬁfars bnﬁfrrlogﬁamd gi ant cel |

tumor chor g&ﬁ@sw@&tr%&hﬁemaﬁlﬁ&%n (sostieRaRMmt bbaUrMRYSRXASLASRSha beni gn
chondr oma, chondrobl ast oma, chondronyxofi broma, osteqid osteoma and gi ant

cel | tunor S9UeRERYGIPE a%‘if%‘ﬁséfﬁ“ e§1kSBTqSl°]€Sd’§”t“e‘6‘i‘?‘éi mchlé‘?'r%lﬁﬁf‘%?ﬁef‘ge@? A i G rrine

xant hon, @@efnei trh@hdefaanm@n@)nposﬁmm nn@eﬁz p(e@@fm nQin0AMBse oﬂﬁﬂ]ltlmgMQSl&dilﬁ@HIH

glelr ?rglahgrsr;i%%x stamé) ael seale(d)aa%%g %CF qﬁ may be IStf)re glra?#ggz(gld?ia% ORlahze% coné{tlon
30schwdh nomulrme@nlsnﬁ)mddslpmomhe sct@@lffvgemdtcahert fanaxrm)le waipri forahjedtionsd neur of i broma,
meni ngi ome.;mgLdi @M Bprio RSO MHempPREH M QAbE @lutiohEd HSheh ERIRTRS Jrhred
carcinoma), cervix (cervical carcinom, pre-tunor cervical dysplasia),

ovari es (oFaRiISSHcAVETnEElcE s8HEURS cyst adenocar ci noma, muci nous

cyst adenocar cianmii@eutidN G cBBGivé arRAnCAlh CoipRGR)of thg Ibﬁﬁb\ﬂ{ 1eﬁea.ndnhﬁn adpeBlpbn t unor s,

Sertoli-Leydi lysgertni not n r to vul va
(squanous )ée}“?b flr#?:lt(ﬁsm o m%’]? ]{’ne |g5fi%§§£rm Hohe nde i noma,
fibrosdfco mplsermh(amrreqﬁ}ﬁng aeptmeant z(millte aaverggliie netarcof the fmmulaq)uand)ths rcpel |

car ci noms, opé&‘ix{%%{?onsﬁl’d% u&ﬁ@%é’&ﬁ@'dls&g?og%m 8&%&%)@1&%4 opi an tubes

(carcinoma); Hemat ol ogic: nyel o d kem a (acute and chronic),
acute ly rrpﬁtﬁﬁllcaé@lﬂ i oveaerkaa i fectiverirauiiof 2 Paprppreey foreuls dLiReths deatment of

%Sl Epr ol i féefcetwlwgen%lmsleﬁe rafgH df 0.0b €0 WQE@TOQW@EIQG?@@b%ﬁNr@a}S é Edr one),
glns |sase non n ona 1 N:
ol Conant i SngHEs RO Rop mede R v fare de hesiol A FORABHE Kaposi

sarcong) npbreiy dydpiuagty @ frok e Vi), mg indatirkanousingly dergiyendes siegloddsdpeoda,
keIoids p i . gl term

cancer ous par TS o AL AR o AL e AR R N o PR B ) one
or rel ateddef 1Stthfesalabo®leeffeereﬁ@mmne@f a@@ih@rmlvma slc., may be defepniged rpaARPROBINL O

rel ated 2, 4r@i afMRRWbIEbNE: c‘é%éu\ﬁ%ffﬁ%la@g%@f sebRE flisgWNEs 8milkiBsag@npounds
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Such al kylation disrupts nucleic acid function |leading to cell death.
Exanpl es of al kyl ating agents include, but are not limted to, nitrogen
nmust ards such as cycl ophospham de,



30nel phal an, and chl oranbucil; al kyl sul fonates such as busul fan;
nitrosoureas such as carnustine; and triazenes such as dacarbazi ne.

Cycl ophosywbabribes7s PCT/US2009/062163

2- [ bi s(2-chl oroet hyl)at ni no]tetrahydro-2H 1, 3, 2- oxazaphosphoti ne 2- oxi de
nonohydrate, is comercially available as an injectable solution or tablets
as CYTOXAN(r). Cycl ophospham de is indicated as a single agent or in

conbi nat i ofhoWol- no@imgesqmslﬂ%@ﬁ%t 4nQ RAPAYSYIS. Sikkhl ﬁﬁ@a&ﬁ&%&ﬂﬁ&w of
mal i gnant H%lrg)thorras mul tICEJ el.otng, and | eukem as. orgﬁm a, hausea,

voniting a ¥R P RHRIoxF TRER VGRS HPELEOeATERg Tite ef fects of
cycl ophosphanposigons and metthEﬂqsmt:caarbpve

4-[bi s(2-chlorogth N : ny| LS .60 1Ly ,gvailable as an
i njectable sol u (Ece %rg %Laalﬁ% egggs %R%%&N?S%% %Wgel Hﬁ‘g lge%le%l syeinnéL cated for
the pal Pi atihjors pé@gwwsgdﬁtedmMFaGﬁR@HChI/IErW@medW@Weﬁ@@%d falbigealepi t hel i al

car ci noma @rﬁns&&'&ﬁorpﬁﬂ%ﬂbrs (&Qﬂ@re fE%épE&Wrc%Hl@lEﬁq&‘s%s?' Ofher iShilifdR RSL w&@AMON dose
limting side effect of nelphal an. "Chl oranbucil,

4-[bis(2- cﬁ?%tf“baé‘?rh‘gv/]@ht}“ﬁ Waa%@ﬁ%%fﬁl@awatw& EOT&&%H&R di- RS i I“Sli‘lcgg%u | abl e
as LEUKERAINétI‘récograiM\EEKB?R (Ghree@rod s ik kihask)s bt Bidld mah@lcgaﬁcmmamhﬁ)lq@alkl iative
treat nent of Y hat | gnant ch as

| ynphosar ¢ (1)nr}T11'§t‘)1tors oplnttegr% (frﬁFhaéll)J i) rtLa? &F%ma%or%anesm eackols_‘io dl aﬁld an on{pp (0 Ié ohe
mar r ow 1§uppnaeslsq movejusefil heconbslﬁtlomm coomendsiofiht mmgltlsn dane e*aﬁr@tﬁtof of

chl or ambuciggrr antlbodﬁygé.g,ld&ﬁgmb %ﬁ;%gnedl ol ditnethanesul fonate, is
comercially avail abl e as TERAN(r) TABLETS. Busulfan is indicated for

the palliative ?f‘r"éré]tlﬁl%lm"rsd’f SOWHIE resfRM e MY erleydprishfiend ingedsdictdr r ow
suppr essi orama@mts@anm&bs G/RRTHO Rinkb SAibltdrliakti- ﬁgseﬂlgiﬁm@éoﬁl@&taﬁd @famlaislS!éﬁl)f an.

15Carnustin 4 2-chl o thyD 1 n|t

avai | abl e ggfh%l ﬁfﬁr‘@ f;s/cl(ta SRy Hﬁ@) ltﬁ%lnia?/ be e&nprfﬁ’l? el F%‘fq“ma“"ftsv‘%\ingﬂ'ECO&%ﬂy?' ne is

i ndi catléd florinvelien pedny biahd cpenposit@as amd ntethads/usesslesagiiee hagentraguzuingd conbi nat i on
wi th ot her di sease,
and non- Hoélgil %&ﬁ{nﬁ@) i e%“%a%fg%e&llaae%gé rHiltnb%he l‘&@ﬂ%"g?‘e%‘gs{%tg%"ﬁ°§ﬁ?‘%‘§ﬁ rrr%rgét conmon
dose limt |ewq1p§|0cﬂen @flfeév@tl gntippdycinlibiies of erevth RODHoEtibai Peteximab (Erbitux™

5- (3, 3-di nebhyy! 1Be1va<t,1£1fnﬁg @matm@m Q@e;gh e éraql%p@aﬁal%%d hiRcCQIBARECI ¢ al | y

avai |l abl e as si ng e vials of terial as DTIC . carbazine is
i ndi cat ed 'GFTRNEqPESPIERL mBFCWPIa%lfoéstqfépl?F&P?lém"Fh fagiorreeRRipRa A MEF Buh
combi nahi okreWbitifiniRY PEpa @Y Bert VY antl BELHIEBEOARCE W ATS. Inﬁaﬁfﬁb me§lateof Hodgkin's

D sease. yomtin and ia are the dose limting
o de ot T eote R EgE AP ORISR PR B TS B SR S PP BE s e Nron. phase
speci fi c agenbaib, HD64GH AZDAL7 IOPTH 13T esmgadiaing savkfelib. DhiApanib/qoil dalcbrypousdsch act i on
results in e JNA r nd breakage, which disrupts ordinary
function 0P§1¥OﬁnglanIuacl elrgﬁggﬂleg%(&?mgl ]flatt‘gﬂre?o cell death. Exanples of antibiotic
anti - neopl ast i cAag@Rrdubuiser adenitobutectp &° plse Praficagehivagliveastishidmy ci ns such

as dacbk now&btﬁbule@mt%&%}éﬂé'dku%l\ﬁ'dptﬂe RARosAIHROLUR &I @yc@en@xgmlbpamtlc' n; and
bl eomyci ns. 30Dactinomycin, know as._Acti noi nyC| n is comrercially

avai | abl e PHTPHUEEEEE %Chfdﬁ’rbﬁ{ aé"sm&%ﬂ/@@lql(tﬂemlﬁba@fl Ef’rﬂ}lﬁ‘ot"flsl s indicated for

the tr eat nent obitddnoitls whidhixe dared ﬁdmimd@a’lymm aehase muﬁeﬁm -waeerti ng, and
Baunor ubi ormBERL SRCEI0 RS A TG00 B8RS @R flndBal ] PoTEN
35hexopyra mfalsyzle)ﬂwwpbﬂm qugnlm‘f-ﬂteemcraﬂulytdkrsmy@n@mx Bath Ehliwmtlmxm%sembb’m oxy-5, 12
o 3 SR IV ORI 50 BTGP YL AR 8y oo
Daunor ubi C|Eﬁaflil1§es|0ﬁ@e@al%0&§ ifclyie, patrpfesngf ipiteld ﬁd%fl‘ia’é?haqdnts tdosdpeirttent of acute

nonl ynphocyti ¢ bgukemsp aac«advansedo d;hlsy 1RESIRAHR}18d1 KRR 450 3RLLATR.
Myel osuppression is the nost conmon limting side effect of

daunor ubi ci2ZRenz8 hesishr eh (I%R 3?}3]3 -benzoyl-3-phenylisoserine; 1s a natural diterpene product
10S) - 10- [ ( JoRM¥ AOm e Padifid YelvdRO Xy 8brkyib §okd RRXARYLAIMOS YilapRXYdriSectable

35  solution TAXOL®. It is a member of the taxane family of terpenes. It was first isolated in 1971 by
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gl ycoloyl, 7,8,9,10-tetrahydro-6, 8, 11-tri hydroxy- 1- met hoxy-5, 12

napht hacenedi one hydrochloride, is comercially available as an injectable
form as RuBEX(w062378 ADRI AMYCI N RDF(r). Doxorubicin is pPCraszéop/o61ds cat ed
for the treatnment of acute |ynphoblastic | eukem a and acute myel obl astic

| eukem a, but is also a useful conponent in the treatnent of sone solid
tunors and 10l ynphonas. Mel osuppression is the nmpst common dose |imting

si de ef f ectwf et HOX OAMDICEINN SoBl9BOBICIINI), @hJQhéﬁablEr?ze@lfts sENd@b Wdhemghmppept i de
anti biotics isol ated froma strain of Stre verticil

is
commer ci al Py ayEit ggrR e Sl ENGRANEER ™ f%l“E%?Hyl rﬁla SO PRt &aaa% toy

pal l'i ati ve bind @atlimpttrebyaishiitisy cagerccB g@Rth. Srhiff bt at Ofrdd. MNatlj Aad, Bt tiSat her

agents, of A C C r,car ci nonas.
Pul nonary aﬁgﬁﬂggﬁ%%ﬁg Sflg% Ca:I ,[I?agge é?i@%m%ﬁ?&%%ﬁ %loe%é imting side
ef f ect sSof 1PA3&dMAd (8T Eprgi redtwnedsaleesip andjaptipatyier agtigtyiofgamgeclitaselt ar e not

limted tog.RRHROGEANY. I &ERXLNSG 4. @Iﬂldl%@ﬂlctﬂ@a\ﬁd@l‘éﬁ?sirﬁ%l akenPasewpeci fic
anti-neopl astic agents derived from t he mandrake E ant . Epl odaphyl | ot oxi ns
typically HFde ayNal! Prodpais Ghemissy 134" @falﬁﬁé%@ BV LrQueses Fls “8%by f or ni ng
a ternary conpldex, m&)l‘ppumgmssorrer ase I I and DNA causi ng DNA st rand br eaks.
ngpggig rh;al‘lnflo'?{)%}cﬁéxe? ﬁag iﬂge}é; a@&rﬁve? ﬂ)r chm 1{se nq‘heq{eataqel%t 0¥Vrsefr%clt:bxry (I;';Bgan cancar

t eni podde in the United Blsp@diriden el ‘d@mmyuofémqgmmp\wcmm@m 10914, 6- 0- (R

) et hyl i de'ﬂfc‘(ﬁﬁlr@@ lal”%%@ﬁﬁt@ﬂ%éddq I 27'3519@25}‘1@5&!163&65.%6&\6@51"3%%&@06 ofthks et
i njectable solution or cégsu es as d is commonly known as

VP- 16. Et opbdifé Gaacer ghi- 851 @G 1 34 ) & 153 pegniel spdidete BF trabefisropaeTon e t h
25|o|t hler C hewtHeia Y. FGRNAS. $00. ctliaeoﬁcbleat) ﬁ@ﬂfhd Bhd arﬁslwkccuﬂcabm@mabrml@ S ][ral I
ce ungc CI‘S e IOI’IISte ect o
Coposi 0o, SERCSHR ol h B PR TR Sltpode bR SRR P el (e

t hr ombdéyt openysia kidiendipasi(Weg ct4dl; News3hy.7S0e pi9potiophiyder otlaxiana.of 4, 6- 0- (R
) -thenyli d%%@tnfe’nt%fpa&eﬁ&@ﬁly @1'?[9}4%1 Igﬁxlts 1n|b§ne%%@r “I;dp?ekgl(}ﬁ (@Mﬁblb @é?l' lﬁllea%% an

i nj ectable sol ution as Ocomon nown as Teni posi de

i s indicat é@oﬁ»sRhetsﬁlr@ﬁn@i‘f é@mthe@f’y P‘I?k%ﬁf%‘l? &3 svriadite e @{fﬁ@ﬁ Of:drﬁ’élﬁﬁ)t her apy
agents in thge b HRIRIERhcRatBE VRV @UERITM. IeNalC Bihidien OnbYyORBIPPKESSI on i S
t he nost cagq;gn dose Iimting side effect of t eni posi de. Teni posi de can

i nduce bot ucopeni a and t hronbocyt openi a. Anti netabol te
neopl aQbi ¢ agenbsceaks, (PhaSeNspoedyfImhediiidsernedpbasitylestagBaker itadp-mect at S

35phase(DNAs t of the cell cycle by inhihiti synt hesi s or by
Cobi bt i ng opur s ne e B fetsenSie Bfe Rt w-BRa eheR DR ng: e

synt hesi s. c@mnaaquamﬂayle assnmba&eled@asmlamAmDMdD@adxeﬂ:allﬂd@eafolnthéoI | ows.
leﬁln?legs t gf eq% %n(t) ?Otﬁe?lg:[gza cgre a?e}t_laxgl 1se ;P sp Ith%§1;[t}|16%% gcgl n[lveo pac 1taxe p% g)lr'le&) rec{ e not

t hi oguani nesingetuge mwtrsabllﬁréeacﬁﬁ-bmcwlﬁmxamtedﬁmfrﬂ thﬂmecyﬂczofzﬂlw E(utbbba_B H_)ew _
pyri m dinedi.ong, d&s@hﬁ%@%&?ﬁﬂf'd&e@ygﬁsn@mo?erﬁ"as fluorouracil. Admnistration
of 5-fluorouracil leads to i'nhibition of thymdylate synthesis and is al so

i ncor por at ed i nVECOBEPIGRIRIE PAHE STONAC anfiiisonlasidq Asenty depydiomyhg srivigkle deat h.

5hf | UOL our akhd Virga almulmb@@ltham @a@l(ﬁ@&s@) Sgentll @rclelbpbﬁmﬁg)gpe%ﬁdauﬁmw t hI ot her
chenot her a a t5|nt car e breast, colon,
et st Bhuh ol Pt R TR kS b S3bfNS Bt Rlre bl RERERY o oo
limting siMiesiefsbders! tobe &reftédiometaptasi with cit dreth ffllowagpiixampiespnéncanal ogs
ol udaoS Lhaam SaRngdhas, L] XLk AR. Sl Liphadeoxyur | di ne

nonophosphat i ne, 4- -1- 3-'D- ar abi nof ur anosyl -
(1H) - pyri m d| noﬁ@blast@e G@W@I@IMWMISICWMC@Q DS AR EKHAN e eln | s

commonl y kngmble-%olﬁroﬁ Sithobigh, Itﬁas%IsIb?e\flﬁ‘(gcaa&% agaet)@napth@ﬁpﬁammug sugel | phase
specificity at S-phase by Tnhibiting DNA ch alneoncﬁatlon termnal

15i ncor por &t%ﬁalt é?fpﬁelfr‘ﬁléf*“&lﬁf‘t%m ﬂI?ttrSatFlﬁ”éo?%Wlﬁﬁ P R TRLS 1@9& 9F&hi ne i s
i ndi cat ed agluding Ho@k®R’ saB@ide; and lymphocytic and histiocytic lymphomas. Myelosuppression is

35  the dose limiting side effect of vinblastine.
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or in conbination with other chenotherapy agents in the treatnent of acute
| eukem a. Ot her cytidine anal ogs include 5-azacytidi ne and

2', 2" -di fWwoardsesgcyt i di ne (genctitabine). Cytarabine i rdTaSgodMII6PEN A,

t hr ombocyt openi a, and nucositis. Mercaptopurine,

1, 7-di hydr o- 6H- puri ne-6-t hi one nonohydrate, is comercially avail able 20as
PURI NETHCOL' . Mercaptopurine exhibits cell phase specificity at S-phase by

i nhi bi ting DNA FIBERES U BcalRYik ARsES, zqfoxyegmf@t@smﬁm{efcﬁdy FRaHRNE SM
Mer capt opurine is, i ndi cated as a si ngl e agent or in conbination wth other

chenDtheraﬁ?“&ﬁ@ﬁt?aPHU%ﬁ%w€¢@5Tn¥ﬁ@“ﬁ?”é@ﬁf%aﬂgﬂk%ﬁ?ﬁme§@PE@%ﬁﬁW@Es|on
andhgaﬁ t g Oiaﬁtt}@Sﬁldealhr}drﬁlb&lﬁ’&ba&rhéht ﬁgﬁle@mecddgdn §hrﬂ€101@f{f)@¢dn$s n@ﬂlgﬂm capt opuri ne
at high do u rcapt opwi ne anal o i s aza

S5Tht SguantiRioBsaafas s AR R i e B RS AP M a1
avai | abbe adesSEABL@ By alduprFhipogU gmirnietesnd inbicesgis eticls oplvase specificity at
Sphase by Tnhi birhl.Rthe 3R SYMESH SeoY.cAR-AfcaRlkbRLinP IEREGLALGD MEChani sm
Thi oguani ne i s indicated as single agent or 1 n conbination W th other
chenot her agipydgeneignetipate ﬂe?)(i"*\l@a%oﬁ@fﬁfm@f’ agtibleas peiedmasoluyeeiogaisPiessi on,

i ncl udi ng Iw@%@amw@mﬂ@? NHEE KRB Roa aﬁz@lgldaﬂi%ﬂ}eﬁ)me'lsﬁn&&eed Iapasgmg@eo mmon dose
30limting side effect of thioguanine adm nistration.
gastr0|nte§$?H§W”?F@@mgPﬁ@éP@mbéﬁﬂﬁmgﬁﬁmﬁ%ﬁ“ﬁ@uﬁ6§EﬂﬂﬁﬁﬂPﬂﬁﬁfm@?ﬁ%@ purine
anal ogq0i n@hmﬂesommhﬂ&;@hicmlaﬂﬁfowsﬂmmy dfn@)@ym&yl lbade mhmmnnéﬂeu&amalbl ne
.ﬁ)_hgffrﬁ‘gso 83‘?‘[9‘[8 I%;ﬁlg‘ersrm n}(l) y%ﬂpres n 6SI’ th%rélosg i(gnmon dose ll)mlting 51de (ejt?ecg( (% Vmor’ellbi}le avai | abl e
as GEMZAR s. Gehlinvaperdingxhcdmplaesced fonphas @esﬁe@mfcm@pltagem wHBclphase and

35by bl OCk'lﬂ?QacBCMEh%ﬁA the%tatlﬁﬁﬁ &o%&e%g%‘t%uﬁ&%el%d@&&’@ trl(}fl an@%ﬂ}}' tabine is
indicated in conmbination with C|sp atinin the treatnent of locally

advanced ndfesHaiteriiang crosgiigs wandet canae dlvesreiolesiehdfest wahet®r of | ocal Iy
advancead pPaEREFRALE Flathah CedrdindMyetRBHURBIRSEE 00 ard MCIbitiing chigaRapeni a,
thronbocytogﬁ HZ and anem a, is the nost common dose |limting side effect
of gencitabl A& Ui ni stration. 5Met hotrexate,

N[ 4[[ (2, 4-di ani ﬁmplﬁ'mpd:iemhrdlinmydu)hlqmﬂalnyﬂn} ebhykeand nohildenz BYATINDL® gl aat ami ¢
2§Ih|d bi ![: ggnr] aslétl 2 f? Itlnal‘sb lrlgrr(l:a?l .10 af] 81nt Xtatate elztg)e%n%tggt%tlmrstgc%tar an)éat N

synt hesi s, ovaélplavamceamvaévameéplaﬂ@a@ammn Tmmomgh d@ShélmultmErSlm foeotﬁomsp@yrhydr ofolic

aci d rQ@UC%§§f%#wBé$bh§mﬁ%ﬁybé&Hw&QHb?%ﬂhﬂ&%ﬁédﬁkmp%ﬂi&&oﬂ&%'eOt'deS and
t hym dyl ate thotrexate is indicated as a s | e agent or 'in conbi nation

with ot her 10chesbtrkeraBymayditained! Rl dsie bt Entr@ b&ar ci nona,
meni ngeal |.ehikemhig,avaiRble kﬁdagdmrmsm%/mmﬁaammml@@r@m@m&s piimdrine br east,

head, neck adde el osuppr essjon. (| eucope
b eyt BEEHRLh Bt BBRSS il e SRE e P R HER G PSR B B ect of
met hot r exat@pashinnri 8¢ doad liroining tQanptodtanepiatis, i ncl udi ng, canpt ot hecin and

canpt ot QECI n dekikﬁﬁtﬁl%}ﬁ?&lt@d&%&ﬁ—ﬁfys é’#ﬁl el spgcﬁﬂzqge%l{s agc? Ml%ll? A nudS

Top0|sonerase I i tors. ecins cyt otoxic actTvity 1s believed to
be rel at ed Tygcdlly. slkylspres sgontefprasevlent Hrggss.tby eikyladan; toiDNA thiexehipflecphibe

canpt ot hecinftibsde i BRA rp&écu@rs&h BOShobph#tk, ba@ho! QifhydhyNAYBEAN carbRPRLRACAN, and
t he various Q Qr ns

B b Pl Gt ST e erepts e 1 faprdp bzt damt daeen

descri bed bediowting agents includel biit ire h&@didtitedHG) nitrogen mustards such as cyclophospharmde

(4S)-4,11-di 1-4- LhoRiRoi di no)  carbon

S0 by ande B il BYARER ot G AR R R e SRS
hydrochlor@m@ﬂmwgmgwhWBhgﬂﬁﬁmV avallable as the |njectable sol ution

CAI VI PTOSAR(T) . ¢ clophospﬁamldaoz ﬁ;%@i‘ch'lo?oe% %ﬁmaq@ﬁahy@m Qh 10%%%% loAndti ch

bi nds, al ong wWith its active netabol i he top0|sonerase | - DNA
conmpl ex. | PXlﬂ%m@@hirdé%& cprereigkpt ypiRic 8 ftnynJeféa@ierglmé%l on taplgs g CYEIXAN - epar abl e

doubl e st r ageofbpaksdeianarsledy alsﬂ%lgﬁg%ﬁttdr ﬁlrboﬁtllmma@wttp&ﬁérs;mr@ﬁgelu{lc DNA
ex wmt repii cati nmes r not ecan

|r|nte n or 25SN-38 tern C

is i nd at &4 Fop e Fréaé?l??éﬂfm%ﬂ aﬂ&?ﬁ%ﬁ"?ﬁ? R T (ST S afmﬂléu Bl grecPect um  The
dose limting side effects of irinotecan HC1 are tnyel osuppression,

i ncl udi ng neutropenia, and G effects, 1¥ncludi ng diarrhea.




Topot ecan HO,

(S)-10[ (di net hyl am no) net hyl | - 4- et hyl - 4, 9-di hydr oxy- 1Hpyrano[ 3" ,4', 6, 7] i nd
ol i zi no[ I'w@-2bjope2378l | ne- 3, 14- (4H, 12H) - di one nonohydr ochlPOTiU$2009i062163
30comercially avail able as the injectable solution HYCAMII Nn. Topotecan is
a derivative of canptothecin which binds to the topoi sonerase | - DNA
conpl ex and prevents religation of singles strand breaks caused by

Topoi somer askeal Vdn{imrg%ﬁdp@m@sentaqmtt@g@bsoaﬁlmo%fdss%lhﬁmmg stib&r-BN6r nol ecul e.
Topotecan is indicated for second line treatnment of netastatic carcinoma of

the ovary &HPPERBI™€el| |ung cancer. The dose liniting side effect of
t opot ecan HC1 |Me]pryaednoasu;pxp2r mdeﬁm)arﬁﬁcnrﬂ [lim]ﬁ}ildlaylmﬁ,emiolfm&ﬁmllaavaﬂable asadhe

fol | owi ng. 3EhelEs b $o40AL 8 NAMAarPoNnds, Ol Wie. PLERERbLIVENLIN can be
prepared e spec IC SO vents and rea on con rons're erre O are

also il 5ustOfIatthemaeidmaanénmﬁteseptmle@dla@haltoarcmemzh ofnhetqvarg B@8chemes 5Conmpounds
of T or Mul & sfrhes Y, BERS mo%%z);exmgmg seLheds nighdiined in Scheme 1 bel ow.

Conmpounds of fornu are conmmercially available or may be
synt hesi zed usi ﬁ]@k’@@b%m [Gise-dlrydradirdteniepcbiiroicred, s Tiemqrcigoup f or

conpound ( kai)blé @Q‘E@i@RIAW &bleRAVHIBAMBL A InBL4EH f(ﬁ$he alB&tivElreatnldi€orcONPOUNds  Of
formula (I l%.[ and Illg may be reacted under reflux or m crowave conditions
P

to afford i*HEHT reahaye ulfeF% and- i saady FRIG A A ﬂyét}l?h‘i’sém‘f%lgléﬁlf(flvuﬁbne usi ng
a 1lOpoliar, npiphbihg aﬁ:‘d(l—kddglﬂlﬁ S disdd@h Bage MartoWtsaipedssi@ris he Mo c@padalose limiting

Al ter natlvel Y o TR ahlo aﬁb 1yzed coupling reaction conditions may be used.
When corrpound fftl €s a ffinctional group in need of protection, for

exanple, a hydr lesyllfano]r 4+ ammdlolghmmnesahfpnatp ps @pmieatadly pradibdots MM ERAGUD i s
advant ageo }ngt‘/? 1%9 rEHx%'JA%& fo(Pfthe 8{1{[1}% flea n!le\{? fqﬁmeE Ql?%l?(ﬁlg %ﬁl?eﬁ—ngd with an

am nopyr azo I's conmer ¢ avai
synt hesi zecEOEstP%@WtSé@Ifﬂﬁ$lQ1Ué§”ie %ﬁ\?‘éﬁ?@lﬂ(ﬂﬁﬁl lingigigrpide wigeckof busel@naf f or d a

conpound of for gMnastad. 1,3T191@(zrcﬁ1%5th9p1-h§m§oma GRoheANy mﬁm% sihdle t he
presence of a netal cataly such as a palladiumsalt, along wth an

appr opr i at &Ko pHlie! rP*it?jﬁh‘H BIGYY er%&?ﬁsﬁ}@ iindigied fordbegy|lighyessimpt atdar r i ed
out with as@gt adeyitor (h cafBidfion @ith 8Beragding fSWedMm t@SoRYENPThhRIohE, Midgkin's

trltluoroa etlc Ci a . suit ent such 4- di oxane,
or i so- o G R AT B ARy s P R R S PR SRR ageouel y
carried outhmatngalde ethvtanioeahust20. terrper ature, for exanple, under refluxing

condi ¢ bfns. O BeulsSifls 1T GEANENE,BRRARALUS... THG.ARL, SAbALYSY [°

typically present in an anount of - %wth respect to the conpound
of for nul aagailyble Behelpwialy Ofm%eﬁaR(SIW)KF%DONFf ﬁ@@mlnRﬁzﬂW&mf%thNtfemth R2R

HN H HN N Qlet\gstﬁ;%%%g&n&elanoég-arﬁ in combination with other agents for the second line treatment

of Hodgkin’s Disease. Nausea, vomiting, and anorexia are the most common dose limiting side
effects of dacarbazine.

25 Antibiotic anti-neoplastics are non-phase specific agents, which bind or intercalate with
DNA. Typically, such action results in stable DNA complexes or strand breakage, which disrupts
ordinary function of the nucleic acids leading to cell death. Examples of antibiotic anti-neoplastic
agents include, but are not limited to, actinomycins such as dactinomycin, anthrocyclins such as
daunorubicin and doxorubicin; and bleomycins.

30 Dactinomycin, also know as Actinomycin D, is commercially available in injectable form
as COSMEGEN®. Dactinomycin is indicated for the treatment of Wilm’s tumor and
rhabdomyosarcoma. Nausea, vomiting, and anorexia are the most common dose limiting side
effects of dactinomycin.

Daunorubicin, (8S-cis-)-8-acetyl-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-
35  hexopyranosyl)oxy]-7,8,9,1 0-tetrahydro-6,8,1 1 -trihydroxy-1-methoxy-5,12 naphthacenedione
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R (IV)(l) 25Conpounds of formula (VIIl) may be conveniently prepared by
the nmethods outlined in Schenme 1, but starting with an appropriate

ant hr ani Is@i20®/062478, as outlined in Scheme 2. WO PCT/US2009/062163

2010/ 062578PCT/ US2009/ 062163 Scheme 2 HZN O N R3 -R3 (VI) 1(Br) (II1)

hydrochloride, is commercially available as a liposomal injectable form as DAUNOXOME?® or as
an injectable as CERUBIDINE®. Daunorubicin is indicated for remission induction in the
treatment of acute nonlymphocytic leukemia and advanced HIV associated Kaposi’s sarcoma.
Myelosuppression is the most common dose limiting side effect of daunorubicin.

5 Doxorubicin, (8S, 10S)-10-[(3-amino-2,3,6-trideoxy-a-L-lyxo-hexopyranosyl)oxy]-8-
glycoloyl, 7,8,9,10-tetrahydro-6,8,1 1-trihydroxy-1-methoxy-5,12 naphthacenedione hydrochloride,
is commercially available as an injectable form as RUBEX® or ADRIAMYCIN RDF®,
Doxorubicin is primarily indicated for the treatment of acute lymphoblastic leukemia and acute
myeloblastic leukemia, but is also a useful component in the treatment of some solid tumors and

10 lymphomas. Myelosuppression is the most common dose limiting side effect of doxorubicin.

Bleomycin, a mixture of cytotoxic glycopeptide antibiotics isolated from a strain of
Streptomyces verticillus, is commercially available as BLENOXANE®. Bleomycin is indicated as
a palliative treatment, as a single agent or in combination with other agents, of squamous cell
carcinoma, lymphomas, and testicular carcinomas. Pulmonary and cutaneous toxicities are the

15  most common dose limiting side effects of bleomycin.

Topoisomerase II inhibitors include, but are not limited to, epipodophyllotoxins.

Epipodophyllotoxins are phase specific anti-neoplastic agents derived from the mandrake
plant. Epipodophyllotoxins typically affect cells in the S and G, phases of the cell cycle by
forming a ternary complex with topoisomerase II and DNA causing DNA strand breaks. The

20  strand breaks accumulate and cell death follows. Examples of epipodophyllotoxins include, but
are not limited to, etoposide and teniposide.

Etoposide, 4’-demethyl-epipodophyllotoxin 9[4,6-0-(R )-ethylidene-3-D-
glucopyranoside], is commercially available as an injectable solution or capsules as VePESID®
and is commonly known as VP-16. Etoposide is indicated as a single agent or in combination with

25  other chemotherapy agents in the treatment of testicular and non-small cell lung cancers.
Myelosuppression is the most common side effect of etoposide. The incidence of leucopenia tends
to be more severe than thrombocytopenia.

Teniposide, 4’-demethyl-epipodophyllotoxin 9[4,6-0-(R )-thenylidene-§3-D-
glucopyranoside], is commercially available as an injectable solution as VUMON® and is

30  commonly known as VM-26. Teniposide is indicated as a single agent or in combination with
other chemotherapy agents in the treatment of acute leukemia in children. Myelosuppression is the
most common dose limiting side effect of teniposide. Teniposide can induce both leucopenia and
thrombocytopenia.

Antimetabolite neoplastic agents are phase specific anti-neoplastic agents that act at S

35  phase (DNA synthesis) of the cell cycle by inhibiting DNA synthesis or by inhibiting purine or
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10 are dose limiting side effects of 5-fluorouracil. Other fluoropyrimidine analogs include 5-fluoro
deoxyuridine (floxuridine) and 5-fluorodeoxyuridine monophosphate.

Cytarabine, 4-amino-1-B-D-arabinofuranosyl-2 (1H)-pyrimidinone, is commercially
available as CY TOSAR-U® and is commonly known as Ara-C. It is believed that cytarabine
exhibits cell phase specificity at S-phase by inhibiting DNA chain elongation by terminal

15  incorporation of cytarabine into the growing DNA chain. Cytarabine is indicated as a single agent
or in combination with other chemotherapy agents in the treatment of acute leukemia. Other
cytidine analogs include 5-azacytidine and 2°,2’-difluorodeoxycytidine (gemcitabine). Cytarabine
induces leucopenia, thrombocytopenia, and mucositis.

Mercaptopurine, 1,7-dihydro-6H-purine-6-thione monohydrate, is commercially available

20  as PURINETHOL®. Mercaptopurine exhibits cell phase specificity at S-phase by inhibiting DNA
synthesis by an as of yet unspecified mechanism. Mercaptopurine is indicated as a single agent or
m combination with other chemotherapy agents in the treatment of acute leukemia.
Myelosuppression and gastrointestinal mucositis are expected side effects of mercaptopurine at
high doses. A useful mercaptopurine analog is azathioprine.

25 Thioguanine, 2-amino-1,7-dihydro-6H-purine-6-thione, is commercially available as
TABLOID®. Thioguanine exhibits cell phase specificity at S-phase by inhibiting DNA synthesis
by an as of yet unspecified mechanism. Thioguanine is indicated as a single agent or in
combination with other chemotherapy agents in the treatment of acute leukemia.
Myelosuppression, including leucopenia, thrombocytopenia, and anemia, is the most common dose

30  limiting side effect of thioguanine administration. However, gastrointestinal side effects occur and
can be dose limiting. Other purine analogs include pentostatin, erythrohydroxynonyladenine,
fludarabine phosphate, and cladribine.

Gemcitabine, 2’-deoxy-2’, 2’ -difluorocytidine monohydrochloride (B-isomer), is
commercially available as GEMZAR®. Gemcitabine exhibits cell phase specificity at S-phase and

35 by blocking progression of cells through the G1/S boundary. Gemcitabine is indicated in
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gemcitabine administration.

5 Methotrexate, N-[4[[(2,4-diamino-6-pteridinyl) methylJmethylamino] benzoyl]-L-
glutamic acid, is commercially available as methotrexate sodium. Methotrexate exhibits cell phase
effects specifically at S-phase by inhibiting DNA synthesis, repair and/or replication through the
inhibition of dyhydrofolic acid reductase which is required for synthesis of purine nucleotides and
thymidylate. Methotrexate is indicated as a single agent or in combination with other

10 chemotherapy agents in the treatment of choriocarcinoma, meningeal leukemia, non-Hodgkin’s
lymphoma, and carcinomas of the breast, head, neck, ovary and bladder. Myelosuppression
(leucopenia, thrombocytopenia, and anemia) and mucositis are expected side effect of
methotrexate administration.

Camptothecins, including, camptothecin and camptothecin derivatives are available or

15  under development as Topoisomerase I inhibitors. Camptothecins cytotoxic activity is believed to
be related to its Topoisomerase I inhibitory activity. Examples of camptothecins include, but are
not limited to irinotecan, topotecan, and the various optical forms of 7-(4-methylpiperazino-
methylene)-10,11-ethylenedioxy-20-camptothecin described below.

Irinotecan HCI, (45)-4,11-diethyl-4-hydroxy-9-[(4-piperidinopiperidino) carbonyloxy]-

20  1H-pyrano[3°,4’,6,7]indolizino[1,2-b]quinoline-3,14(4H,12H)-dione hydrochloride, is
commercially available as the injectable solution CAMPTOSAR®.

Irinotecan is a derivative of camptothecin which binds, along with its active metabolite
SN-38, to the topoisomerase I — DNA complex. It is believed that cytotoxicity occurs as a result of
irreparable double strand breaks caused by interaction of the topoisomerase I : DNA : irintecan or

25  SN-38 ternary complex with replication enzymes. Irinotecan is indicated for treatment of
metastatic cancer of the colon or rectum. The dose limiting side effects of irinotecan HCI are
myelosuppression, including neutropenia, and GI effects, including diarrhea.

Topotecan HCI, (S)-10-[(dimethylamino)methyl]-4-ethyl-4,9-dihydroxy-1H-
pyrano[3°,4’,6,7]indolizino[ 1,2-b]quinoline-3,14-(4H,12H)-dione monohydrochloride, is

30  commercially available as the injectable solution HYCAMTIN®. Topotecan is a derivative of
camptothecin which binds to the topoisomerase I — DNA complex and prevents religation of
singles strand breaks caused by Topoisomerase I in response to torsional strain of the DNA
molecule. Topotecan is indicated for second line treatment of metastatic carcinoma of the ovary
and small cell lung cancer. The dose limiting side effect of topotecan HC1 is myelosuppression,

35  primarily neutropenia.
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Compound (VI) may contain additional substituents. For example, as shown in Scheme 3,
benzoxazine (IX), which is either commercially available or synthesized using techniques
5  conventional in the art, can be ring-opened with an amine to form benzamide (X), which can then

undergo addition with compound (III) to yield the compound of formula (XI).

Scheme 3
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10 A compound of formula (XII) may be prepared by reacting a compound of formula (II)

with a compound of formula (XIII). This reaction can be carried out as described in Scheme 1.
Compounds of formula (XII) may then be reacted with a compound of formula (XIV) to give
compounds of formula (I). The reaction may be carried out in inert solvent, in the presence of a
metal catalyst and appropriate ligand.

15
Scheme 4
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Certain compounds of formula (I) can also be prepared as outlined in Scheme 5. The
amino group of the compound of formula (XV) can first be reacted with diketene followed by
20 acylation and treatment with a hydrazine. Compound of formula (XVI) can then be obtained by
treatment with acid, then reacted with a compound of formula (IT) to give a compound of formula

(I). This last reaction can be carried out as described in Scheme 1.
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Compounds of formula (V) can be made by the condensation of a substituted hydrazine
(XVIII) with the appropriate cyano-ketone (XVII), for example, according to the procedures of
5  Honma, T. et al. J. Med. Chem. 2002, Vol. 44 (26), 4628-4640 or Adachi, I. et al. Chemical &

Pharmaceutical Bulletin 1987, 35(8), 3235-52 as outlined in Scheme 6.

Scheme 6
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10 Scheme 7

A compound of formula (XXT) can also be prepared as outlined in Scheme 7. The nitrile
of formula (XIV) can be hydrolyzed to a carboxylic acid of formula (XX) and then coupled with

an amine to give compounds of formula (XXI).
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15
EXPERIMENTALS
Biochemical assay for FAK activity
Assay 1: GST-tagged (glutathione S-transferase-tagged) FAK was purchased from

Invitrogen (PV3832) (www.invitrogen.com). The activity of FAK was measured by monitoring
22
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the phosphorylation of a peptide substrate (Ac-RRRRRRSETDDYAEIID-NH,; (SEQ ID NO: 1)
1.e.Ac-Arg-Arg-Arg-Arg-Arg-Ser-Glu-Thr-Asp-Asp-Tyr-Ala-Glu-Ile-Ile-Asp-NH,) in the
presence of a radio-labeled ATP. To measure inhibitors of FAK, compounds were first prepared
as a 10x stock in 10% DMSO. A small portion of each solution (4 puL) was added to a 96-well
5  plate (Corning, 3884). A 6-nM GST-FAK solution was prepared in 1.1x reaction buffer

containing 44 mM HEPES, pH=7.2, 11 mM MgCl,, 2.2 mM MnCl,, 1.1 mM DTT and 0.011%
Tween-20. Then, 20 uL of the 6 nM GST-FAK solution were pre-incubated with the compounds
for 30 min at room temperature. The reaction was initiated by adding 16 uL of substrates (62.5 uM
peptide, 5 uM ATP and ~0.02 mCi/mL **P-y-ATP) prepared in the above reaction buffer. The

10 reaction was allowed to proceed for 90 min before being quenched with 40 uL of 1% H;PO,. A
portion of the reaction mixture (60 uL) was transferred to a phospho-cellulose filter plate
(Millipore; www.millipore.com, MAPHNORBS50) and incubated for 20 minutes. The plate was
filtrated, washed three times using 150 uL of 0.5% H;PO, and dried at 50° C for 30 min. After the
addition of 60 pL Microscint-20 to the plate, radioactivity was measured using a TopCount

15  (PerkinElmer; www.PerkinElmer.com).

Assay 2: Flag-His-TEV-FAK]1 was prepared in-house. Full length Human FAK was
expressed using baculovirus in Sf9 cells with N-terminal FLAG-6xHis tags followed by a TEV
cleavage site (FLAG-6xHis-TEV-huFAK). The activity of FAK was measured by monitoring the
phosphorylation of LANCE Ultra NH,-(ULight)-CSETDDYAEIID-COOH (SEQ ID NO: 2) (C=

20 cysteine S = serine, E = glutamic acid, T = threonine, D = aspartic acid, Y = tyrosine, A = alanine,
I = isoluecine) substrate (purchased from Perkin Elmer Life Sciences). To measure inhibitors of
FAK, compounds were first prepared as a 100X stock in 100% DMSO. A small portion of each
compound solution (50 nL) was added to a black 384-well low-volume microtiter plate (Greiner
784076). A 1.2nM Flag-His-TEV-FAKI solution was prepared in 1X reaction buffer containing

25 40mM Tris/Tris-HCL, 10mM MgCl12, 1mM CHAPS, at a pH of 7.5, with ImM DTT added. 2.5ul
of the 1.2 nM Flag-FAK solution was added to the plates and pre-incubated with the compounds
for 30 min at room temperature. Then, 2.5 puL of substrate solution (0.1 uM of P2 FAK-tide
specific substrate (Lance Ultra NH2-(ULight)-CSETDDYAEIID-COOH (SEQ ID NO: 2) from
Perkin Elmer), 10uM ATP and the 1x reaction buffer described above), was added to the plate to

30  initiate the reaction. After incubating for 120 minutes at room temperature, the reaction is
quenched by adding 5 uL of 20mM EDTA and SnMEu-Anti-pTyr antibody in 1X LANCE
detection buffer. After a 30 minute incubation at room temperature, the plate is read on a Perkin
Elmer Viewlux with a 320-340nm excitation filter and measuring emission at 615nm and 665nm.
The ratio of 665nm/615nm is used for data normalization.

35 The following Table A provides specific data for compounds of the below

Examples as run in one or both of the foregoing assays. These data were generated in at least one
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run in the noted assay; repeats assay runs may have given or may give readouts that vary to some

degree from these data.

Table A

Example No. Assay 1 FAK TRF PXCsg Assay 2 FAK H 31284A TRF PXCsg
1 8.7 7.8
2 8.8 8
3 9.2 3.3
4 9 8.2
5 9 8.1
6 8.9 3.3
7 9.1 8
8 9.2 3.3
9 9 8.2
10 9.1 8
11 8.7 8.2
12 8.6 3.3
13 9.3 8.7
14 8.6 7.7
15 8.6 7.7
16 8.9 7.7
17 8.9 7.4
18 8
19 3.3 7.2
20 8 7.4
21 8.5 7.2
22 7.5 6.6
23 7.1 6.7
24 8.2 7.2
25 3.6 7.5
26 9.4 3.4
27 8.7 8.1
238 9.4 3.6
29 9.3 8.7
30 9.4 3.8
31 3.4
32 9.4 9
33 9.4
34 9.3
36 9.4 3.8
37 3.4 7.7
38 6.6 6
39 9.4 3.3
40 8.9 8.6
41 9.4 8.7
42 7.9 7.3
43 8.3 7.6
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Example No. Assay 1 FAK TRF PXCsg Assay 2 FAK H 31284A TRF PXCsg

44 8.2 7.2
45 8 7.2
46 7.9
47 8.6
49 7.2
50 7.9
51 7.7
52 8.2
53 7.4
54 7.5
55 8
56 7.8
58 7.3
59 9.2 8.3
60 7.9
61 7.6
62

63 7.3
64 7.1
65 7.8
66 8.7 7.5
67 7.2 3.3
69 8.6
70 8.2
71 8.2
72 8.6
73 8.9

Chemistry Examples

The following chemistry examples are for illustrative purposes only and are not intended

to limit the scope of the present invention. The compounds were named using ACD Name
5  software (Advanced Chemistry Development, www.acdlabs.com). All compounds have pICsy of

greater than 6.5 for the above-described biochemical assay.

A PE Sciex API 150 single quadrupole mass spectrometer (PE Sciex, Thornhill, Ontario,
Canada) was operated using electrospray ionization in the positive ion detection mode. The
nebulizing gas was generated from a zero air generator (Balston Inc., Haverhill, MA;

10 www.parker.com) and delivered at 65 psi and the curtain gas was high purity nitrogen delivered

from a Dewar liquid nitrogen vessel at 50 psi. The voltage applied to the electrospray needle was
4.8 kV. The orifice was set at 25 V and mass spectrometer was scanned at a rate of 0.5 scan/sec
using a step mass of 0.2 amu and collecting profile data.

Method A, LCMS. Samples are introduced into the mass spectrometer using a CTC PAL

15  autosampler (LEAP Technologies, Carrboro, NC) equipped with a hamilton 10 uL syringe which
25
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performed the injection into a Valco 10-port injection valve. The HPLC pump was a Shimadzu
LC-10ADvp (Shimadzu Scientific Instruments, Columbia, MD) operated at 0.3 mL/min and a
linear gradient 4.5% A to 90% B in 3.2 min. with a 0.4 min. hold. The mobile phase was
composed of 100% (H,0 0.02% TFA) in vessel A and 100% (CH3;CN 0.018% TFA) in vessel B.

5  The stationary phase is Aquasil (C18) and the column dimensions are 1 mm x 40 mm. Detection
was by UV at 214 nm, evaporative light-scattering (ELSD) and MS.

Method B, LCMS. Alternatively, an Agilent 1100 analytical HPLC system with an
LC/MS was used and operated at 1 mL/min and a linear gradient 5% A to 100% B in 2.2 min with
a 0.4 min hold. The mobile phase was composed of 100% (H,O 0.02% TFA) in vessel A and

10 100% (CH;CN 0.018% TFA) in vessel B. The stationary phase was Zobax (C8) with a 3.5 um
partical size and the column dimensions were 2.1 mm x 50 mm. Detection was by UV at 214 nm,
evaporative light-scattering (ELSD) and MS.

Method B, LCMS. Alternatively, an MDSSCIEX API 2000 equipped with a capillary
column of (50 x 4.6 mm, 5 gm) was used. HPLC was done on Agilent-1200 series UPLC system

15  equipped with column Zorbax SB-C18 (50 x 4.6 mm, 1.8 um) eluting with CH;CN: ammonium
acetate buffer. The reactions were performed in the microwave (CEM, Discover).

1H-NMR (hereinafter "NMR") spectra were recorded at 400 MHz using a Bruker
AVANCE 400 MHz instrument, with ACD Spect manager ver 10 using for reprocessing.
Multiplicities indicated are: s=singlet, d=doublet, t=triplet, g=quartet, m=multiplet, dd = doublet of

20  doublets, dt=doublet of triplets etc. and br indicates a broad signal.

Analytical HPLC: Products were analyzed by Agilent 1100 Analytical Chromatography
system, with 4.5 x 75 mm Zorbax XDB-C18 column (3.5 pm) at 2 mL/min with a 4 min gradient
from 5% CH;CN (0.1% formic acid) to 95% CH;CN (0.1% formic acid) in H,O (0.1% formic
acid) and a 1 min hold.

25 Preparative HPLC: Products were purified using a Gilson preparative chromatography
system with a 75 x 30 mm I. D. YMC CombiPrep ODS-A column (5 pm) (www.waters.com) at 50
mL/min with a 10 min gradient from 5% CH;CN (0.1% formic acid) to 95% CH;CN (0.1% formic
acid) in H,O (0.1% formic acid) and a 2 min hold; alternatively, products were purified using an
Agilent 1100 Preparative Chromatography system, with 100 x 30 mm Gemini C18 column (5 pm)

30  at 60 mL/min with a 10 min gradient from 5% CH;CN (0.1% formic acid) to 95% CH;CN (0.1%
formic acid) in H-O (0.1% formic acid) and a 2 min hold.

Preparative normal phase chromatography was carried out using an Analogix IntelliFlash
280 System with SuperFlash Sepra Si 50 columns. Alternatively, reverse-phase HPLC was
performed on Agilent using Zorbax SB - C18 column (21.2 x 250 mm, 7pum) eluting with CH;CN:

35  ammonium acetate buffer (10 pM) at pH 6.8.
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Examples
Example |
la) 2-[(2,5-Dichloro-4-pyridinyl)amino]-N-methylbenzamide
N Cl
|
> NH o
N-CH:
H

A 150-mL sealed tube was charged with 2,5-dichloro-4-iodopyridine (3.5 g, 12.78 mmol),
2-amino-N-methylbenzamide (1.919 g, 12.78 mmol) and tripotassium phosphate (8.14 g, 38.3
mmol) in 1,4-dioxane (100 mL). The reaction mixture was degassed with nitrogen for 10 min.
Bis(2-diphenylphosphinophenyl)ether (DPEPhos, 0.688 g, 1.278 mmol) and Pd(OAc), (0.115 g,
0.511 mmol) were added and the reaction mixture was heated in a 120° C oil bath over night. The
reaction mixture was filtered through celite, which was washed with dioxane. The solvent was
evaporated to dryness and the solid was washed with EtOH (10 mL x 3) to give 2.14 g (56%) of
product as an off white solid.

1b) 2-[5-Chloro-2-(2-methyl-5-phenyl-2H-pyrazol-3-ylamino)-pyridin-4-ylamino]-N-

methyl-benzamide

A 50-mL sealed tube was charged with Pd(OAc), (18 mg, 0.08 mmol) and 2,2'-bis
(diphenylphosphino)-1,1'-binaphthyl (BINAP, 50 mg, 0.08 mmol) in 1,4-dioxane (10 mL). The
mixture was degassed using bubbling nitrogen for 40 min and heated at 50° C for 1h. Then the
mixture was cooled to room temperature whereupon 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
methyl-benzamide (300 mg, 1.01 mmol), 2-methyl-5-phenyl-2/-pyrazol-3-ylamine (704 mg, 4.06
mmol) and cesium carbonate (960 mg, 2.96 mmol) were added under an inert atmosphere. The
tube was sealed and heated at 120° C overnight. The reaction mixture was concentrated under
reduced pressure and the crude product was purified by column chromatography (silica gel, eluted
with dichloromethane-methanol (DCM-MeOH) 99:1 followed by purification by preparatory TLC
to afford the desired compound as a off white solid (25 mg, 5%). 'H NMR (400 MHz, DMSO-ds)
0 2.76 (d, 3H,J= 4.52 Hz), 3.68 (s, 3H), 6.69 (s,1 H), 6.85 (s, 1H), 7.07-7.14 (m, 1 H), 7.25-7.31
(m, 1H), 7.36-7.42 (m, 2H), 7.46-7.53 (m, 1 H), 7.63 (d, 1H, J = 8.08 Hz), 7.69 (d, |H, J="7.4
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Hz), 7.75(d, 2 H, T = 7.16 Hz), 8.04 (s, 1H), 8.69 (brs, 1H), 8.81 (s, 1H), 10.13 (s, 1H). LC-MS
calculated for Cy;H,CINgO (M + H) 433.15, found 433.3. HPLC purity 96 % at A =200 nm and
99 % at A = 260 nm.

Example 2
2-({5-Chloro-2-[(1-methyl-1H-pyrazol-5-yl)amino]-4-pyridiny] }amino)-N-methylbenzamide

A mixture of 2-[(2,5-dichloro-4-pyridinyl)amino]-N-methylbenzamide (100 mg,
0.338 mmol), 5-amino-1-methyl-1H-pyrazole (65.6 mg, 0.675 mmol), Cs,CO; (220 mg, 0.675
mmol), tris(dibenzylideneacetone)dipalladium(0) (Pdy(dba)s;, 61.8 mg, 0.068 mmol) and 4,5-
bis(diphenylphosphino)-9,9-dimethylxanthene (Xantphos, 48.8 mg, 0.084 mmol) was heated at
150° C in a microwave oven for 30 min. The reaction mixture was filtered, and the filtrate was
concentrated, and the resulting crude product was purified by reverse phase HPLC and the product
was treated with 2 N HCl to give 34 mg of product as an HCl salt (24%). LCMS (ES) m/z =
357.1(M+H); 1H NMR (400 MHz, methanol-d4) § ppm 8.01 (s, 1H), 7.76-7.74 (m, 1H), 7.62-7.61
(m, 2H), 7.55 (d, J = 2Hz, 1H), 7.42-7.39 (m, 1H), 6.52 (s, 1H), 6.33 (d, J=2Hz, 1H), 3.76 (s, 3H),
2.91 (s, 3H).

Example 3
2-(45-Chloro-2-[(1-ethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl}amino)-N-methylbenzamide
Cl

The title compound was prepared substantially as described in Example 2 except using 5-
amino-1-ethyl-1H-pyrazole instead of 5-amino-1-methyl-1H-pyrazole. LCMS (ES) m/z =
371.1(M+H); 1H NMR (400 MHz, METHANOL-d4) ¢ppm 8.06 (m, 1H), 7.77-7.61 (m, 4H),
7.44-7.40 (m, 1H), 6.61 (m, 1H), 6.40 (s, 1H), 4.17-4.10 (m, 2H), 2.91 (s, 3H), 1.40 (tr, J=7.2Hz,
3H).
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greater than 6.5 for the above-described bi ochem cal assay. A PE Sciex AP
150 singl e quadrupol e mass spectroneter (PE Sciex, Thornhill, Ontario,
Canada) waie 20parwai78d using el ectrospray ionization in tRETASIWI09EE6S ON
detection node. The nebulizing gas was generated froma zero air generator
(Ral ston Inc., Haverhill, MA;, 10 www. parker.com and delivered at 65 psi
and the curtain gas was high purity nitrogen delivered froma Dewar |liquid
nitrogen vessel at 50 psi. The vol talg@mgg plied to the el ectrospray needle
was 4.8 kV. Jhe 1?rifl as set at V and ecrorretr was scanned
at a rate ofZé>% : e 8 :
profile data. I\/bt hod A Me&amﬁ}arrpl es are |ntroduced into the
mass spectrometer using a CTC PAL 15aut osanpl er (LEAP Technol ogi es,
Carrboro, NC) equipped with a h lt%@f%l_ syringe which perfor rred t he
I

injection into a Valco 10-port Nn ectli og val ve. The H PLC punp was a
Shi madzu LC- 10ADvp ( Shi madzu Scijentif

at 0.3 nLimn and a |inear gadirent 4. 5% p
m n. hold. The nobil e phase was conposed 160% (H20 0. 02% TFA) in vessel
A and 100% (CHLCN 0. 018% TFA) in vessel 5The stationary phase is Aquasi

| (C18) sand t heTgQll B¥ngdLRBNS b&paﬁedaﬂslﬁ)wlngnﬁe OCQQJIJEH‘EXAQ%;Ieeﬁéxb@nuS‘ﬂ@S by W at
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stationary lphag@édwas8Zolbx (C8) with a 3.5 umpartical size and the colum
di nensijgns were 2.1 nmx 50 nm Detection was by UV at 214 nm evaporative
l'i ght-scattering (ELSD) and M. Met hod B, LCVS. Alternatively, an
MDSSCI EX APl 2000 equi pped with a cap@mplgdy col um of (50 x 4.6 nm 5 pm

was used. H-BsCnwas:-dopeinhyAgbailt32000misaniRsdiPl.Gisy Stmyieeduidgped wth
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acetate buffer. The reactions re pe grared in the m crowave (CEM

Di scover). 1H NMR (her eihal tﬁl\g) spectra were recorded at 400
MHz using a m | ker AVANCE 400 / S d ntq with ACD Spect nanager ver 10
using for reprocessing. Miultiplici t1es igd afed are: s=singlet, d=doublet,
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PLC was performed on Agilent using Zorbax SB - C18 colum (21.2 x 250 mm
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35ammoni um acetate buffer (10 pM at pH 6.8. Exanples Exanple 1 |a)
2-112,5-Di chl oro-4-pvri nyllam nol - N-net hyl benzamde ,Cl -NH O 5A 150-nL
seal ed t uWwo 20m6e3Tar ged with 2, 5-di chl oro- 4-i odopyri di n@C{a1S3009/062183 78

mol ), 2-am no- N-net hyl benzam de (1.919 g, 12.78 mml) and tri potassium
phosphate (8.14 g, 38.3 mml) in 1, 4-dioxane (100 nL). The reaction m xture
was degassed with nitrogen for 10 m n. His(2-di phenyl phosphi nophenypet her

( DPEPhos, 0. 688@hse tile &iboliimilab pﬁﬁéﬂedﬂ@(o@ﬁfg)ﬂ?e [(r&eéulesm @xang)le@l&c ungls) were

added and the.reaction m xture was heated in a 1200 bath ni ght.
The 10r eactitBifonT Rt O &N eth’iyll HEPayoEarGiyH 5&8?9%@““%%3%”%‘%6 \'nglédﬁed with

di oxane. THhES)s0i ¥&ITt (M), eN AMR @0EdHE, tnethaynesspand.ob el 1ot 78 s, washed

W th EtOH (0 71’%% 7% 2. k9 19160 % 1t $ 528N, O s RN QANCH (@5 PRo L Fpghi te

sol i d.
2- 15- Chbor @-92-1(9Q(mmy1045 00 lberPH).- 0272 90- Pyma24d! - 3- vl ami no) - Pvi i di n- 4- vl ami nol -
Nmet hvl - benzam de NHO 15 -C N H3 A 50-nL seal ed tube was charged

with Pd(OAc)2 (18 ng, 0.08 mmol) and 2,2' -bis

(di phenyl phosphi no)-1, 1' - bi napht hyl ¥@mpag2 50 ng, 0.08 mwol) in

1, 4- di oxane ( 2QstdioroPhier IWiNtHY1S HWB S, 6180a5 5 8d)-AUsirRgyAEB LW Rt ogen for
40 mm and heated at 500 C for 1h. The nbthe i Xxture was cooled to room

t enper at ure wher eupon 2-[ (2, 5-di CMH di nyl ) ami nokNnet hyl - benzani de
(300 nmg, 1.01 nunol), 2-nethyl5-phenyl-2 Fpyr azol -3-ylamne (704 ng, 4.06
nunol ) and cesium carbonate (9 ng,N2 mol ) were added under an inert

at nosphere. The tube was seal d ed at 120 C overnight. The reaction
m xture was concentrated under ed[‘jce pr'gssyre and the crude product was
purified by col um chromatography (sili ;n€luted with

di chl or ot net hane- net hanol (DCM MeOH) 99: ol llowed by purification by
preparatory TLC 25 to afford the desiredonpound as a off white solid (25
rrg, 5/<)1 ill NWVR (400 Mz, DVMsO-d6) a 2. 7% (d, 3H J= 4.52 Hz), 3.68 (s,
89(s,1 7.07-7.14 (m 1 H, 7.25-7.31 (m _1H),
736742(m2 hyl ide7 ‘63 (d, 1H, J= 8.08 Hz), 7.69 (d,
1H, J= 7.4 Hz), 7.75 (d, 2 H J =7.16 K), 8.04 (s, 1H), 8.69 (brs, 1H),
8.81 (s, 1H), 10.13 (s, 1H. LC MSF ated for C22, H2I CIN6O (M + H)
433.15, found 433.3. HPLC purity 969 = 200 nmand 99 ,4) at = 260 nm
S5Exanpl e 2 2
2- (J5- Chl or 0- 2- d ¢ty -béhbbxpiteaza | H)ationd ) B0HgOl. rod nyol)ivihk Bidolvadrinre) - N- net hy

| benzat ni d?etrahydrofuran (THF) (10 mL), at which time methyl amine (3.31 mL, 6.63 mmol) was added.

15  The reaction was stirred at room temperature for 1 h, then concentrated under vacuum. The crude
product was purified on silica (Biotage, 40% EtOAc/hexene) to afford the title compound (120 mg,
65%) as a white solid. LC-MS (ES) m/z=169.1 (M+H)"
7b) 2-({5-Chloro-2-[(1,3-dimethyl-1H-pyrazol-5-yDamino]-4-pyridinyl } amino)-5-fluoro-

N-methylbenzamide

20 The title compound was prepared as a white solid by first reacting 2-amino-5-fluoro-N-
methylbenzamide with 2,5-dichloro-4-iodopyridine to form 2-[(2,5-dichloro-4-pyridinyl)amino]-5-
fluoro-N-methylbenzamide substantially according to the procedure of Intermediate 1, then
reacting this intermediate with 1,3-dimethyl-1H-pyrazol-5-amine substantially according to the
procedure of Example 2. : LC-MS (ES) m/z = 389.1 (M+H)", 'H NMR (CD;0D, 400 MHz) & 8.01

25 (s, IH), 7.60 (m, 1H), 7.51 (m, 1H), 7.38 (m, 1H), 6.39 (s, |H), 6.18 (s, 1H), 3.69 (s, 3H), 2.89 (s,
3H), 2.24 (s, 3H)
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2-[(2,5-dichloro-4-pyridinyl)am no]-N net hyl benzam de (100 ng,

A m xture of

0. 338 mml ),

5- am no- wormtinsis’gH pyrazol e (65.6 ng, 0.675 nmol ), CsPCDAISE@2M62193 0. 675
mol ), tris(di benzylideneacetone)di palladi un(0) (Pd2(dba)3, 61.8 ng,

moi ) and 4, 5- 15bi s(di phenyl phosphi no) -9, 9-di net hyhant hene ( Xant phos,

ng, 0.084 mmol) was heated at 150 Cin a mcrowave oven for 30 mn.
reaction mxture was filtered, and thgnhikktrate was concentrated, and the

0. 068
48. 8

The

resulting crude ?r}(l)lduct A r|f| ed by rlever phase HP C and the pr oduct
was treated wi-ShiRfordylq-dmathyl Fopyragas S OHFE (2499 .
LCMS (ES) nliz = 357.1(MtH); 1H N\RetfvdO-aMide, met hanol d4) 6, ppm 8.01 (s,

1H), 7.76-7.74 (n, 1H), 7.62-7.61 20(m 2H), '7.55 (d, J = 2Hz, 1H),
7.42-7.39 (m 1H), 6.52 (s, 1 6. 334d,CclJ=2Hz, 1H), 3.76 (s, 3H),
(s, 3H). Exanple 3 2-({5-Ch | -2- ethy | -1 Hpyrazo |-5-y

)am nol-4-pviidiny | am no)-N

2.

91

ode N NH O The title

conmpound was prepared substantllally' as d cr llbed in Exanple 2 except using

5- am no- 1- et hyl- 1H pyrazol e i nstead of

(ES) m'z

-1-nmet hyl- 1H pyrazol e.
= 371.1(MtH); 1H NIVR (400 MHz,

LCVS

-d4) 6ppm 8.06 (m 1H),

777761(m 4H), 7.44-7.40 (m 1H), 661(m 1H), 6.40 (s, 1H), 4.17-4.10
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RIN'C N NO 5The title conpound
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2-Amino-3-fluorobenzonitrile (3.8 g, 27.9 mmol) was dissolved in ethanol, water (15 mL)
and THF (0.3 mL), potassium hydroxide (7.83 g, 140 mmol) was added. The mixture was heated
at 85° C for 12 h, cooled and filtered. The filtrate was concentrated and the residue was dissolved
m dichloromethane (DCM, 50 mL). Then diisopropylethylamine (19.50 mL, 112 mmol) was
added, followed by methyl amine (20.94 ml, 41.9 mmol) and bromo-tris-pyrrolidino
phosphoniumhexafluorophosphate (PyBrOP, 21.79 g, 41.9 mmol). The reaction was stirred at
room temperature for 2 h, washed with brine and dried over MgSO,. The solvent was removed
and the residue was purified by chromatography on silica gel (20% EtOAc/Hex)to give 1.5 g
(35% yield) of intermediate a.

8b). 2-({5-Chloro-2-[(1.3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl } amino)-3-fluoro-

N-methylbenzamide

The title compound was prepared as a white solid according to the procedure of
Example 7, except using 2-amino-3-fluoro-N-methylbenzamide in place of 2-amino-5-fluoro-N-
methylbenzamide: LC-MS (ES) m/z = 389.1 (M+H)", "H NMR (CD;0D, 400 MHz) § 8.01 (s, 1H),
7.50 (m, 3H), 6.14 (s, 1H), 5.87 (m, 1H), 3.65 (s, 3H), 2.89 (s, 3H), 2.22 (s, 3H)

The 2-{[5-chloro-2-(amino pyrazole)-4-pyridinylJamino}-benzamide compounds
illustrated in Table 1 were prepared from various 2-[(2,5-dichloro-4-pyridinyl)amino]-
methylbenzamides and amino-pyrazoles substantially according to the procedure of Example 7. In
the following tables, the dashed lines indicate the points of attachment. Thus, for Example 9, the

compound corresponds to the following structure:
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epdred following the procedure in



5-am no-| -isopropyl-1H pyrazol e instead of 5-am no-I-nethyl-1 H pyrazole.
LCMS (ES) ratz = 399.2(MtH); 1H NM R (400 WHz, nethanol -d4) :dppin 8.06 (s,
1H), 7. 75W0.2808/062§781H), 7.65-7.63 (m 2H), 7.45-7.38 ( mPCTH)S2008/06246%s, 1H),
6.29 (s, 1H), 4.70-4.55 (m 1H), 2.91 (s, 3H), 2.34 (s, 1H), 1.47(d,
J=6.8Hz, 6H). 10 Exanple 5 2-( |

5-Chl oro-2-1(1, 3-di net hvl- 1H pyrazol - 5-yl ) am nol - 4- pyri di nyl |

anm no) - N- et hyl benzam de The tit I e conpound was prepared follow ng the

procedure in Exanple 2 except u _F- et hy1- 3- net hyl - 1H-pyrazol e
i nstead of 5-amino-1-nethyl-1H yaz Iel (ES) mz= 371.1 (M+H); 1H NMR
(400 MHz, nethanol -d4) 6ppm 8. 1 8-7.76 (d, J = 7.6Hz, 1H),
766764(m 2H), 7.45-7.41 (in, 1H), 7(s 538(s 1H), 380(s 3H), 291(s

3H), 2.35 (s, 3H). 20Exarrp|e 6 24;

5-Chl oro-2-1(3-cycl opropyl- 1- net hvl -1 H pyr azol 5-v1)am nol - 4-pyridi nvl
am no) - N- net hvl benzam de The title conpound was prepared
foll owi ng the procedure in Exanpl e 2 ®xképt using

5-ami no- 3-cycl opropyl- 1-nmet hyl- 1H pyrazol g, i nst ead of

5- anmi no- 1- net hyl- 1H pyrazol e. LCVS ( ER) z = 397.1(MtH); 1H NWR (400 MHz,
net hanol - d4) 6ppm 8.06 (s, 1H), 7.%& N 1H), 7.64-7.62 (in, 2H),

7.44-7.40 (m 1H), 6.57 (s, 1H), 6.15 (s H1H), 3.71(s, 3H), 2.91 (s, 3H),
51.97- TROT\hRke IH), L. 04-T00 (M Z 79-0. opdd N, ZH). Exanpie 7] 2-(

U.
v
f5-Ch lloro+2- ’I( 1.3 -ditn gfh\/’l_’l H -pyrazn!_'—'\_\ Bamnol-4- Thnidinviliam no
o}

)-5-f1 |dor 21‘\£5%<¥%%1(6énzamd 10 H LAz)1S (ES) m/z = 407.1°
{

2- Ani ng- 5- 1 lisemyINrBtdvi henzat nide O N= | (M+H)","H NMR (CD;OD, 400

H
6- Fl uor|o- 2 nzoxazi ne-|2, P‘l(lH) (200 nyg, . 1..10 I S
di ssol Ved ﬁ&afmny?get r ahydr ofjur an (THF) (10 m), EVH%?A‘?ESC (%}'%yl am ne
(3.31 L, 6pBRinghwhijowes added. 1H), 7.61 (m, 1H), 6.63 (s, 1H),
difluoro-N- 6.28 (s, 1H), 3.72 (s, 3H), 2.89 (s,
methylbenzamide 3H), 2.72 (s, 3H)
10 | 2-({5-Chloro-2-[(1-ethyl- Nq LC-MS (ES) m/z = 460.1

| H-pyrazol-5-yDamino]-4- | N (M+H)", "H NMR (CD;0D, 400
MHz) 6 8.00 (s, 1H), 7.70 (m,
1H), 7.59 (m, 2H), 6.56 (s, 1),
6.33 (s, 1H), 4.11 (m, 2H), 2.90
(m, 3H), 1.38 (m, 3H)

LC-MS (ES) m/z = 407.0

11 | 5-Chloro-2-({5-chloro-2- o .
Cl
[(1,3-dimethyl-1H-pyrazol- h* \Q)‘\H_ (M+H)", 'H NMR (CD;0D, 400

pyridinyl}amino)-4,5-
difluoro-N-

methylbenzamide

5-yDamino]-4- MHz) 6 8.03 (s, 1H), 7.78 (m,
1H), 7.61 (m, 2H), 6.56 (s, 1H),
6.23 (s, 1H), 3.70 (s, 3H), 2.90 (s,

3H), 2.26 (s, 3H)

pyridinyl}amino)-N-

methylbenzamide

12 | 5-Chloro-2-({5-chloro-2- Nq LC-MS (ES) m/z = 407.0
[(1-ethyl-1H-pyrazol-5- a N= | (M+H)','H NMR (CD;0D, 400
ylamino]-4- MHz) 8 8.00 (s, 1H), 7.78 (m,
pyridinyl}amino)-N- 1H), 7.59 (m, 3H), 6.50 (s, 1H),
methylbenzamide 6.32 (m, 1H), 4.10 (m, 2H), 2.89

(s, 3H), 1.37 (s, 3H)
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2.89
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2-[(5-Chloro-2-{[1-(2-
hydroxyethyl)-3-methyl-
1H-pyrazol-5-ylJamino}-4-
pyridinyl)amino]-N-

methylbenzamide

N

FJ

HO

LCMS (ES) m/z = 401.1(M+H);
1H NMR (400 MHz,
METHANOL-d4) dppm 8.07 (s,
1H), 7.78-7.76 (m, 1H), 7.65-7.63
(m, 2H), 7.43-7.39 (m, 1H), 6.69
(s, 1H), 6.31 (s, 1H), 4.18 (tr,
J=5.2Hz, 2H), 3.85 (tr, J=5.2Hz,
2H), 2.91 (s, 3H), 2.32 (s, 3H).
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conpound corresponds to the foll ow ng structure:
2010/ 062578PCT/ US2009/ 062163

WO

Table 1 N RR NN Db Ex. Nane Ra Rh Data 9 2
- (115- ChiwoaeRyje¢srs3- di met hyl- 1H pyrazol -5- yl ) am no] - 2€T/US2009/062163

pyridi nyl | am no)-4,5- difluoro-N nethyl benzamde )1 _ N* / | Zr O * LLU_
LCGMs (ES) infz = 407.1 (MtH) I, 1H NVR (CD30D, 400 MHz) a 8.04 (s, 1H), 7.71
(m 1H), 7.61 (in, 1H), 6.63 (s, 1H), 6.28 (s, 1H, 3.72 (s, 3H), 2.89 (s,
3H), 2.[8 (RamaH) 10 Z-({5-Qoro- Z-[gI-ethyl - IRppyr azol - 5- yDam noj - B-
pyri di rp3tamno)-4.5- difluoro-N-—thethyl benzanide
17" | Ethyl 5-{[5-chloro-4-({2- ~ LCMS (ES) m/z = 443.1(M+H);
[(methylamino)carbonyl]ph 0p° Q)LH_ 1H NMR (400 MHz,
enyl}amino)-2- N% METHANOL -d4) 8ppm 8.02 (s,
pyridinyl]amino}-1-ethyl- ~" 1H), 7.75-7.74 (m, 1H), 7.62-7.60
1H-pyrazole-3-carboxylate (m, 2H), 7.40-7.36 (m, 1H), 6.82
(s, 1H), 6.59 (s, 1H), 4.41-4.36
(m, 2H), 4.19-4.14 (m, 2H), 2.91
(s, 3H), 1.43-1.37(m, 6H).
18 | 5-{[5-Chloro-4-({2- "o O o LCMS (ES) m/z = 415.1(M+H);
[(methylamino)carbonyl]ph a Q)LH_ 1H NMR (400 MHz,
enyl}amino)-2- JN . . METHANOL-d4) 3ppm 8.02 (s,
pyridinyl]amino}-1-ethyl- 1H), 7.78-7.76 (m, 1H), 7.65-7.63
1H-pyrazole-3-carboxylic (m, 2H), 7.44-7.40 (m, 1H), 6.83
acid (s, 1H), 6.59 (s, 1H), 4.20-4.14
(m, 2H), 2.91 (s, 3H), 1.42(tr,
J=6.8Hz, 3H).
19 | 5-{[5-Chloro-4-({2- MeQ o o LCMS (ES) m/z = 444, 1(M+H);
[(methylamino)carbonyl]ph HN\% ©)\H_ 1H NMR (400 MHz,
enyl}amino)-2- N l\* N METHANOL-d4) ppm 8.01 (s,
pyridinyl]amino}-1-ethyl- ~ 1H), 7.76-7.74 (m, 1H), 7.63-7.62
N-(methyloxy)-1H- (m, 2H), 7.41-7.37 (m, 1H), 6.74
pyrazole-3-carboxamide (s, 1H), 6.57 (s, 1H), 4.16-4.13
(m, 2H), 3.81 (s, 3H), 2.91 (s,
3H), 1.42(tr, J=6.8Hz, 3H).
20 | 5-{[5-Chloro-4-({2- \ 0O 0 LCMS (ES) m/z = 428.1(M+H);
[(methylamino)carbonyl]ph H ) Q)‘\ﬁ_ 1H NMR (400 MHz,
enyl}amino)-2- N"C ” METHANOL-d4) 3ppm 8.01 (s,
pyridinyl]amino}-1-ethyl- 1H), 7.76-7.74 (m, 1H), 7.62-7.61
N-methyl-1H-pyrazole-3- (m, 2H), 7.41-7.38 (m, 1H), 6.71
carboxamide (s, 1H), 6.55 (s, 1H), 4.16-4.10 (q,
J=7.2Hz, 2H), 2.92 (s, 3H), 2.91
(s, 3H), 1.42(tr, J=7.2Hz, 3H).
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iN* N | Z1 0* UU_ (ES) infz = 460.1 (MtH)1 ,11-1 NMR (CD30D, 400 MHz) 6
8.00 (s, 1H), 7.70 (m 1H), 7.59 (in, 2H), 6.56 (s, 1H), 6.33 (s, 1H), 4.11
(in, 2H) ,w0.200/0605783H), 1.38 (m 3H) 11 5-Chl or o- 2({5- elrCOrUIS2@9/062163
[ (1, 3-di met hyl- 1H pyrazol - 5-yl)am no]-4- pyridinyllatnino)-N
t net hyl benzamde N\ / | Z1 o * r) LCM (ES) mz = 407.0 (MtH) 1, 1H NWMR
(CD30D, 400 MHz) a 8.03 (s, 1H), 7.78 (m 1H), 7.61 (in, 2H), 6.56 (s, 1H),
6.23 (fExLNamd. 70 (S, 3H), [&90 (S, R, Z.26 ([Spaw3t) 12
5- Chl orle=-2{{5-ehlorg-2- [(1-lethyl-1H pyrazol-5- | m-nol-4-
pyri di Al REHPHEIINE (B rstal | ben%afi de a.§ 2 | ZrLGQIs(E) vz =439.1(M+H);
1-(2,2,2-trifluoroethyl)-1H- N‘/N\ Q)L N— 1H NMR (400 MHz,
pyrazol-5-ylJamino  -4- Fc—! METHANOL-d4) $ppm 8.00 (s,
pyridinyl)amino]-N- 1H), 7.76-7.74 (m, 1H), 7.62-7.58
methylbenzamide (m, 2H), 7.40-7.36 (m, 1H), 6.61
(s, 1H), 6.25 (s, 1H), 4.82-4.76 (q,
J=8.4Hz, 2H), 2.91 (s, 3H),
2.27(s, 3H).

22 | 2-[(5-Chloro-2-{[1-(1- N/’\\)_ o LCMS (ES) m/z = 440.1(M+H);
methyl-4-piperidinyl)-1H- N Q)L N— IH NMR (400 MHz,
pyrazol-5-yl]amino}-4- (/5 METHANOL -d4) Sppm 8.04 (s,
pyridinyl)amino]-N- / 1H), 7.75-7.73 (m, 1H), 7.61-7.57
methylbenzamide (m, 3H), 7.42-7.38 (m, 1H), 6.45

(s, 1H), 6.33 (s, 1H), 4.60-4.50
(m, 1H), 3.67-3.63 (m, 2H), 3.25-
3.15 (m, 2H), 2.91 (s, 3H), 2.90
(s, 3H), 2.40-2.12 (m, 4H).

23 | 2-{[5-Chloro-2-({1-[2- 9 LCMS (ES) m/z = 428.1(M+H);
(dimethylamino)ethyl]-3- r}’N\ﬁ Q)L N— IH NMR (400 MHz,
methyl-1H-pyrazol-5- S METHANOL-d4) 3ppm 8.06 (s,
yl}amino)-4- —N_ 1H), 7.76-7.74 (m, 1H), 7.62-7.61
pyridinyl]amino}-N- (m, 2H), 7.43-7.38 (m, 1H), 6.59
methylbenzamide (s, 1H), 6.18 (s, 1H), 4.41-4.38 (1,

J=5.6Hz, 2H), 3.63-3.60 (1,
J=5.6Hz, 2H), 2.98 (s, 6H), 2.91
(s, 3H), 2.25 (s, 3H).

24 | 5-{[5-Chloro-4-({2- SN 9 LCMS (ES) m/z = 485.2(M+H);
[(methylamino)carbonyl]ph \ Q)‘\ﬁ_ 1H NMR (400 MHz,
enyl}amino)-2- N0 METHANOL -d4) 8ppm 8.03 (s,
pyridinyl]amino }-N-[2- l\{g 1H), 7.76-7.74 (m, 1H), 7.62-7.60
(dimethylamino)ethyl]-1- ( N e (m, 2H), 7.40-7.35 (m, 1H), 6.76
ethyl-1H-pyrazole-3- (s, 1H), 6.56 (s, 1H), 4.16-4.14 (q,
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LC-MS (ES) mz = 407.0 (MrH) I, 1H NVR (CD30D, 400 MHz) a 8.00 (s, 1H), 7.78
(m 1H), 7.59 (in 3H), 650(3, 1H), 6.32 (in, 1H), 4.10 (in, 2H), 2.89
(s, 311) WO%M(E 78H) WD 2010/ 062578PCT/ US2009/ 062163 EBxT/UNaome/0RA6Rh Dat a
13 2-( {5-Chloro-2-[(1-ethyl-3- nethyl-1H pyrazol-5- yl)am no]-4-

pyridi nyl | am no)-N tnethyl benzam de X z) ZI LCM5S (ES) raiz = 384.8(MtH);
1H NVR (400 MHz, METHANOL-d4) 6ppm 8.01 (s, 1H), 776-774(111, 1H),
7.62-7.6T (MrooddMhide 7- 3L- 7. 37 (m 1IH)} ©6.59 (s, J.I-j):721q>z 414)(;37(&1;4)610}& Or/-4.01
(in, 2H), 2.91 (s, 3H), 2.27 (s, 3H}| 1.35(tr, J=
2-[(5-Qhl ofo-2- t [341,1-dinethy | ethyl)-1 -rretl‘?;ﬂ)“f(ﬁlljf) Ya%%) -5-ly
ITa
(

| am nqgl -4- pyridinyl)am ng]l-N nethyl benzam de A%t 6Mi 2.91 (s,"3H 1/42&, | LCVS
ES) na/z £ 412.8(MrH); 1H NMR (400 . METHANQL:- d4), ’éﬁ)om 8.05 (s, 1H),
7.75-7.172 (m 1H), 7.60-7.58 (In, 2H), 7.40-7.35 (n , 6.52 (s, 1H),

6.27 (s ,2514; { [SThRQo-¢6i2-3H), [2791 (s, | 3H), 1. 30 ([SLCMHES) 15 =299.p(64Ch
| or 0- _2' ;[ 1y ?Iiarﬁ’mo)éatﬂ%q{j’l ytn _hyl )t pyrazol '15{1%&41{%4’60'1@1@ 4-
pyridinyl) am no enzamn dg
enyl}amino)-2- - METHANOL-d4) dppm 8.04 (s,
pyridinyl]amino }-N-[2- N\g 1H), 7.76-7.74 (m, 1H), 7.62-7.60
(dimethylamino)ethyl]-1- * (m, 2H), 7.40-7.35 (m, 1H), 6.70
ethyl-N-methyl-1H- (s, 1H), 6.52 (s, 1H), 4.16-4.10
pyrazole-3-carboxamide (m, 2H), 3.95-3.90 (m, 1H), 3.58-

3.40 (m, 5H), 3.20-3.15 (m, 1H),
3.03 (s, 6H), 2.91 (s, 3H), 1.42(tr,
J=7.2Hz, 3H).

26 | 2-({5-Chloro-2-[(1,3- \ Q LC-MS (ES) m/z=371.1

N
dimethyl-1H-pyrazol-4- NI?)\ Q)LH_ (M+H)"; "H NMR (CD;0D, 400

yl)amino]-4- MHz) 6 7.88 (s, 1H), 7.84 (s, 1H),

pyridinyl}amino)-N- 7.75 (m, 1H), 7.64 (m, 2H), 7.40
methylbenzamide (m, 1H), 6.58 (s, 1H), 3.92 (s,
3H), 2.92 (s, 3H), 2.18 (s, 3H)

27 | 2-({5-Chloro-2-[(1,3- \ 9 LC-MS (ES) m/z = 425.0
dimethyl-1H-pyrazol-4- NI’\;\)__* @ﬁLH_ (M+H), 'H NMR (CD;0D, 400
ylamino]-4- . d MHz) 5 7.98 (s, 1H), 7.90 (s, 1H),
pyridinyl}amino)-N- 7.76 (m, 1H), 7.63 (m, 2H), 7.40
methylbenzamide (m, 1H), 6.58 (s, 1H), 4.00 (s,

3H), 2.91 (s, 3H)

The 2- {[5-trifluoromethyl-2-(aminopyrazole)-4-pyridinylJamino} -benzamide compounds
illustrated in Table 2 were prepared from 2-[(2-chloro-5-trifluoromethyl-4-pyridinyl)amino]-
methylbenzamide and the corresponding amino-pyrazole substantially according to the procedure

5  of Example 2.
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OH\ N ZI LCVMS (ES) tn/z = 401. 1(M+H); 1H NWVR (400 MHz, METHANOL-d4) 6ppm
7.99 (s, 1H, 7.75-7.73 (m 1H), 7.61-7.59 (In, 2H), 7.39-7.35 (m 1H),
6.58 (s, wHp10de6dW8(s, 1H), 4.56 (s, 2H), 4.08-4.03 (inpCZHS2009/0816%s, 3H),
1.36(tr, J=7.2Hz, 6H). 16 2-[(5-Chloro-2-{[1-(2- hydroxyethyl)-3-nethyl -
1H pyrazol -5-yl I am no) -4- pyridinyl)atni nokN- tnethyl benzam de i h...
7---/ HO zZr LCVMS (ES) miz = 401. 1(MtH); 1H NWR (400 MHz, METHANOL-d4) 6ppm
8.07 (s, 1H), 7.78-7.76 (In, 1H), 7.653§£263 (m 2H), 7.43-7.39 (m 1H),
6.69 (s, 1H, 6.31 (s, 1H, 4.18 (tr, .1§§.2Hz, 2H), 3.85 (li, J=5.2Hz,

2H), 2.91 (s, 3H), 2.32 (s, 3H). /3062578PCT/ US2009/ 062163 Ex. Nane
Ra Rh Data 17 Ethyl 5-; [5-chlep4-L1_2- ----.1 LCM5 (ES) Int/. =

443. 1(M+H) ; [ (et hyl am no) car bon?‘ll 1P | ¥ am no)-2 - pyridinyllamnol
-l-ethyl- a' -d N
H

Ex Name Pyr Data

28 2-{[2-[(1,3-Dimethyl-1H-pyrazol-5- LC-MS (ES) m/z = 405.1 (M+H)"
yl)amino]-5-(trifluoromethyl)-4- N>/N\&
pyridinyl]amino}-N- /
methylbenzamide

29 2-{[2-[(1-Ethyl-1H-pyrazol-5- Nq LC-MS (ES) m/z = 405.1 (M+H)"
ylamino]-5-(trifluoromethyl)-4- JN ’
pyridinyl]amino}-N-
methylbenzamide

30 N-Methyl-2-{[2-{[3-methyl-1-(1- LC-MS (ES) m/z = 433.2 (M+H)"
methylethyl)-1/-pyrazol-5- N/N \
yl]amino}-5-(trifluoromethyl)-4- /&
pyridinyl]amino} benzamide

31 2-{[2-({1-[2-(Dimethylamino)ethyl]- KA LC-MS (ES) m/z = 462.2 (M+H)"
3-methyl-1H-pyrazol-5-yl }amino)-5- /N/\J.N B
(trifluoromethyl)-4-pyridinyl]amino } -
N-methylbenzamide

32 2-{[2-[(1-Ethyl-3-methyl-1H-pyrazol- LCMS (ES) m/z = 419.2 (M+H)
5-yDamino]-5-(trifluoromethyl)-4- '}/N\&
pyridinyl]amino}-N- —/

methylbenzamide

33 N-Methyl-2-{[2-[(3-methyl-1-phenyl-

LCMS (ES) m/z = 467.1(M+H)
1 H-pyrazol-5-yl)amino]-5-
(trifluoromethyl)-4-
pyridinyl]amino} benzamide
34 2-{[2-{[1-(2-hydroxyethyl)-3-methyl- LCMS (ES) m/z = 435.1(M+H)
1 H-pyrazol-5-ylJamino}-5- h

, . . Ho N
(trifluoromethyl)-4-pyridinyl]amino} - =
N-methylbenzamide
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1H NVR (400 MHz, METHANCL-d4) 6ppm 8.02 (s, 1H), 7.75-7.74 (in, 1H),
7.62-7.60 1 H -pyrazol e-3-earboxy late (m 2H), 7.40-7.36 (m 1H),
(s, 1H), wOo3010(w2578H), 4.41-4. 36 (m 2H), 4.19-4. 14pPCmuUS20dp/062691
(s, 3H), 1.43-1.37(m 6H). 18 5- {[5-Chloro-4-({2- 0 LCV5 (ES) mz =
415. 1( MtH) ;

Intermediate 1

2-[(2.5-Dichloro-4-pyridinvl)amino]benzoic acid

|
AN
H
HO Yo

A mixture of 2,5-dichloro-4-iodopyridine (10 g, 36.5mmol), 2-aminobenzoic acid (4.85g,
5  35.4mmol), DPEPhos [bis(2-diphenylphosphinophenyl)ether] (1.6g, 2.97mmol), palladium(IT)
acetate (160 mg, 0.713mmol) and K;PO; (20g, 94mmol) was degassed and heated at 120 °C (oil
bath temp) for 20 h. After 20 h, LCMS showed there was 33% (relative to the desired product)
starting material left. Added another 160 mg of Pd(OAc), to the mixture, and heated to 120 °C for

another 24 h. LCMS showed conversion complete. The mixture was cooled to room temperature,
10 followed by filtration, and washing with EtOAc. The solids were acidified to pH = 7-8, followed
by filtration. However, the mixture was a paste, and collected solids could not be dried
completely. The solids (11 g) was acidified with 6N HCI to pH=1. The resulting paste was
filtered, and washed with water and TBME. The solid was dried under vacuum over PyO5 for 2

days to give the title compound (7.32 g, 60.2% yield). MS: M(C;,HsCLLN,O,) = 283.11, (M+H)" =
15  283.8; 1HNMR (400 MHz, DMSO) 3 ppm 13.6 (s, 1 H) 10.2 (s, 1 H) 8.3 (s, 1 H) 8.0(d, l H) 7.6
(q,2H) 7.3 (s, 1 H) 7.2 (m, 1 H).

Example 35
2-({5-Chloro-2-[(1.3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridiny] }amino)benzoic acid

NT N N
[ H H
20 HO™ ~0

A pressure tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]benzoic acid (1.0 g,
3.53 mmol), 1,3-dimethyl-1H-pyrazol-5-amine(0.589 g, 5.30 mmol), (£)-2,2'-
Bis(diphenylphosphino)-1,1’-binaphthalene (0.330 g, 0.530 mmol),
tris(dibenzylideneacetone)dipalladium(0) (Pdy(dba)s, 0.162 g, 0.177 mmol) and sodium tert-

25  butoxide (0.849 g, 8.83 mmol) in 1,4-dioxane (30 mL). The tube was degassed with N, and sealed
and the reaction mixture was heated in an oil bath at 120° C for 18 hours. The reaction mixture
was evaporated to dryness under high vacuum. The residue was taken back in water solution and
the pH was adjusted to ~ 4 to 5 using 6.0 N hydrochloride acid. The reaction was concentrated to
dryness and the resulting solid was dissolved in MeOH and purified by reverse-phase HPLC to

38

6.

82



HO [ (net hyl am no) carbonyl ] ph N.  1H NWMR (400 MHz, eny | 1 amno)-2 -

pyridiny Hatninol -1 -ethyl- N | METHANOL-d4) i, ppm 8.02 (s, 1H),
7.78-7. 76W0rmp10l0625787. 65- 7. 63 1H pyrazol e- 3- car boxyl i ¢ &CTAIS200005218¥) ,
7.44-7.40 (m 1H), 6.83 (s, 1H), 6.59 (s, 1H), 4.20-4.14 (in, 2H),

(s, 3H), 1.42(11, J=6.8Hz, 3H. 19
give the title compound as a solid (285 mg, 21% yield). MS: M(C17H;¢CINsO,) = 357.79, (M+H)"

=358, 360.

Example 36
5 2-(45-Chloro-2-[(1.3-dimethvyl-1H-pyrazol-5-y)amino]-4-pyridinyl }amino)-N-

(methvloxy)benzamide
Cl
N 0X
N‘N NT N
[ H H
Hl}l (0]
0]

~

A vessel was charged with 3-({5-chloro-2-[(1,3-dimethyl-1H-pyrazol-5-yl)amino]-4-
pyridinyl }amino)benzoic acid (100 mg, 0.279 mmol), 1-(3-dimethylaminopropyl)-3-

10 ethylcarbodiimide hydrochloride (53.6 mg, 0.279 mmol) and hydroxybenzotriazole (42.8 mg,
0.279 mmol) in N,N-dimethylformamide (DMF, 1.0 mL) and the contents were stirred at room
temperature for 30 min. Methoxylamine hydrochloride (23.34 mg, 0.279 mmol) was added to this
mixture and stirring continued for another 10 min. The reaction mixture was cooled to 0° C.
Diisopropylethylamine (DIEA, 0.098 mL, 0.559 mmol) was added and the reaction mixture was

15  stirred at room temperature overnight. The final crude material was purified using reverse-phase
HPLC, (Gilson) eluted with CH;CN/H,0 with 0.1% formic acid to yield 15 mg (18% yield) MS:
M(C1sHsCINGO,) = 386.84, (M+H)" = 387; 1H NMR (400 MHz, MeOD) § ppm 8.16 (s, 1 H)
7.93 (s, 1 H)7.50 - 7.66 (m, 2 H) 7.11 - 7.25 (m, 1 H) 6.62 (s, 1 H) 5.99 (s, 1 H) 3.80 (s, 3 H) 3.55
-3.70(s,3H)2.11 -2.26 (s, 3 H).

20 The 2-({5-chloro-2-[(1, 3-dimethyl-1H-pyrazol-5-yl) amino]-4-pyridinyl} amino)-N-alkyl-
N-(alkylyloxy)benzamide compounds illustrated in Table 3 were prepared from 3-({5-chloro-2-
[(1,3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl }amino)benzoic acid and amino-alcohols

substantially according to the procedure of Example 36.

25
Table 3
) N Cl
N L
N N NH O
/ H
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5- { [5-Ch | oro-44 {2- Me9 LCMS (ES) Int/. = 444 1( MtH); HN [ (et hy
| am no) carbony |]ph enyllam no)-2- pyridinyllamnol -1-ethyl- .. 1H NWR
(400 MHz,woBItdANEI78d4) 6ppm 8. 01 (s, 1H), 7.76-7.74 (i nPCTHS2008/0686Y. 62

N- (et hyl oxy) - 1H pyr azol e- 3- ear boxam de (in, 2H), 7.41-7.37 (in, 1H),

6.74 (s, 1H, 6.57 (s, 1H), 4.16-4.13 (m 2H), 3.81 (s, 3H), 2.91 (s,
3H), 1.42(tr, J=6.8Hz, 3H). 20 5- {[5-Chloro-4-({2-
Ex | Name R, Data
37 | 2-({5-chloro-2-[(1, 3-dimethyl- " S LC-MS (ES) m/z = 387 (M+H)"; 1H
1H-pyrazol-5-yl) amino]-4- ) NB NMR (400 MHz, MeOD) § ppm
pyridinyl} amino)-N-methyl-N- 7 8.16 (s, 1 H)7.93 (s, 1 H) 7.50 - 7.66
(methyloxy)benzamide (m, 2 H) 7.11 - 7.25 (m, 1 H) 6.62(s,

1 H)5.99 (s, 1 H) 3.80 (s, 3 H) 3.55 -
3.70 (s, 3 H) 2.11 - 2.26 (s, 3 H)

38 | 2-({5-Chloro-2-[(1,3-dimethyl- s LC-MS (ES) m/z = 444, 446
1 H-pyrazol-5-yl)amino]-4- (‘)\/\N | (M+H)"; 1H NMR (400 MHz,
pyridinyl}amino)-N-{[2- | | MeOD) & ppm 8.50 (s, 1 H) 7.93 (s,
(dimethylamino)ethyl]oxy }benza 1H)7.64-7.71 (m, 1 H) 7.51 - 7.61
mide (m, 2 H) 7.21(ddd, T = 8.0, 6.2, 2.3

Hz, 1 H) 6.58 (s, 1 H) 5.98 (s, 1 H)
422 -431 (m, 2 H)3.61 (s, 3 H)
3.33- -3.40 (m, 2H) 2.96 (s, 6 H)
2.19 (s, 3 H)

Example 39
2-(45-Chloro-2-[(1-ethyl-3-methyl-1H-pyrazol-5-yl)amino]-4-pyridinyl } amino)-N-

(methvloxy)benzamide
Cl
N 0X
NN NN
K H H
Hl}l (@]
(@]

5 7~

39a) 2-[(2.5-Dichloro-4-pyridinyl)amino]-N-(methyloxy)benzamide

Y
H
HN"S0
o)

~

A vessel was charged with 3-[(2,5-dichloro-4-pyridinyl)amino]benzoic acid (1.0g, 3.53
mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (677 mg, 3.53 mmol) and
10 hydroxybenzotriazole (HOBT) (541 mg, 3.53 mmol) in N,N-dimethylformamide (DMF, 7.0 mL)
and was stirred at room temperature for 30 min. To this solution methoxylamine hydrochloride

(0.3 g, 3.53 mmol) was added and reaction mixture was stirred for another 10 min. The reaction
40



| zx o * LCM5 (ES) mz = 428. 1( MtH);

am no) -2 -

e- 3- ear boxam de (m 2H), 7.41-7.38 (m 1H), 6.71 (s, 1H), 6.55 (s,
(q, .1=7.2Hz, 2H), 2.92 (s, 3H), 2.91 (s, 3H), 1.42(tr,

4.16-4.10
. 1=7. 2Hz,

10

15

20

25

30

[ (et hyl am no) car bonyl ] ph enyl)

pyridiny Hatninol -1 -ethyl- 1H NVR (400 WMHz, METHANCL- d4)
i, ppm 8. OWO(2810/6bB§78 7. 76-7.74 (in, 1H), 7.62-7.61 N - meChguS2@9i621pyr azol

3H). WO 2010/ 062578PCT/ US2009/ 062163 Ex. Name Ra Rh

mixture was cooled to 0° C by using an ice bath. To this reaction mixture diisopropylethylamine
(1.2 mL, 7.06 mmol) was added and the mixture was stirred at room temperature overnight. After
concentrating under vacuum, the residue was worked up by using a saturated aqueous solution of
NaHCO; and CH,Cl,. The organic phase was washed with brine then dried over MgSO, and
filtered. The CH,Cl, was removed by rotary evaporation. The crude material was loaded on silica
gel column and eluted by MeOH in CH,Cl, with NH,OH 0.1%, which gave the desired product 2-
[(2, 5-dichloro-4-pyridinyl) amino]-N-(methyloxy)benzamide (850 mg, 2.72 mmol, 77 % yield)
MS: M(C3H;;CpN;0;,) = 312.15, (M+H)" = 312, 314; 1H NMR (400 MHz, CHLOROFORM-d) &
ppm 9.57 (br.s., 1 H) 8.72 (s, 1 H) 8.22 (s, 1 H) 7.51 - 7.67 (m, 3H) 7.25 (s, l H) 7.07 - 7.21 (m, 1
H) 3.92 (s, 3 H).

39b) 2-({5-Chloro-2-[(1-ethyl-3-methyl-1/-pyrazol-5-yl)amino]-4-pyridinyl }amino)-N-

(methyloxy)benzamide

A 20-mL microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy)benzamide (100 mg, 0.320 mmol), 1-ethyl-3-methyl-1H-pyrazol-5-amine (60.1 mg,
0.481 mmol), cesium carbonate (313 mg, 0.961 mmol), 1,4-dioxane (5.0 mL) and THF (1.0 mL).
The reaction mixture was degassed by nitrogen for 10 min. (+)-2,2’-Bis(diphenylphosphino)-1,1’-
binaphthalene (19.95 mg, 0.032 mmol) and Palladium(II) acetate (3.60 mg, 0.016 mmol) in
minimum amount of 1,4-dioxane were then added. The tube was sealed and reaction mixture was
heated in microwave oven 160° C for 40 min. The resulting suspension was cooled to room
temperature and filtered through celite. The filtrate was evaporated to dryness and the crude
reaction mixture was purified by reverse-phase HPLC to give the title compound as a solid (16 mg,
24%yield) MS: M(C1oH,;CINGO,) = 400.86, (M+H)" = 401; 1H NMR (400 MHz, MeOD) § ppm
7.92 (s,1 H)7.44-7.66 (m,3 H)7.11-7.25(m, 1 H)6.61 (s, 1 H) 5.99 (s, 1 H) 3.98 (q, J=7.3 Hz,
2H)3.80(s,3H)2.21(s,3 H) 1.32 (t,J=7.2 Hz, 3 H).

The 2-({5-chloro-2-(pyrazol-5-yDamino]-4-pyridinyl} amino)-N-(methyloxy)benzamide
compounds illustrated in Table 4 were prepared from 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy)benzamide and amino-pyrazoles substantially according to the procedure of Example
39.

Table 4
Cl
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1H),



Data 2
1-(2, 2, 2-
t net hyl b
1H), 7.7
lH) 6.2
22 2-[(5-
5
10
15
20

1 2-[(5-Ch loro-2- { [3-tnethy |- LOMB (ES) tn/z = 439. 1( MrH);

6.61 (s, 1 H)6.19 (d, J=1.8 Hz, 1 H) 4.06
(q, J=7.1 Hz, 2 H) 3.80 (s, 3 H) 1.35 (t,
J=7.2 Hz, 3H)

Intermediate 2
2-[(2.5-Dichloro-4-pyridinyl)amino]-N-(methyloxy)benzamide
Cl

N™

|
N1 0

N0~
H

A solution of 3-[(2,5-dichloro-4-pyridinyl)amino]benzoic acid (500 mg, 1.766 mmol), N-
(3-dimethylaminopropyl)-N’-ethylcarbodiimide (EDC) (339 mg, 1.766 mmol) and 1-
hydroxybenzotriazole (HOBT) (270 mg, 1.766 mmol) in N,N-dimethylformamide (3532 pl) was
stirred at room temperature for 30 min. To this solution O-methylhydroxylamine
(aminoxy)methane (148 mg, 1.766 mmol) was then added and stirred for another 10min. The
reaction mixture was cooled using an ice water bath. Then diisopropylethylamine (617 ul, 3.53
mmol) was added. After the addition was finished, the reaction mixture was stirred at room
temperature overnight. The reaction mixture was followed by HPLC and LCMS. The final crude
material was worked up by addition of saturated aqueous NaHCO; and CH,Cl,. Organic phase was
washed with brine then dried over MgSQO,. The solution was filtered and solvent was removed by
evaporation. The oil like crude material was loaded on silica column and eluted with MeOH in
CH,Cl, with NH4OH 0.1% to give the target compound 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy)benzamide (320 mg, 1.025 mmol, 58.0 % yield) as a yellow solid; MS;
M(C;H;,CL,N;0,) = 312,15, (M+H)" = 312, 313.9; 1H NMR (400 MHz, CHLOROFORM-d) &
ppm 9.66 (br. s., 1 H) 9.60 (br.s., | H) 8.20 (s, 1 H) 7.49-7.61 (m, 3 H) 7.24 (s, L H) 7.09 - 7.16
(m, 1 H)3.90 (s, 3 H).

42

(s,

trifluoroethyl)-1H pyrazol-5-yllam nol -4- pyridinyl)amnol-N
ewoanios23® N F CS 3 1H NVR (400 MHz, METHANOLPAZ)USB@pivB6O0 (S,
6-7.74 (in, 1H), 7.62-7.58 (m 2H), 740736(m1H) 6. 61
5 (s, 1H), 4.82-4.76 (g, J=8.4Hz, 2H), 2.91 (s, 3H), 2.27(s, 3H).
Chloro-2- t [1-(1- \ ZI o LCV5 (ES) mz = 440. 1( MtH) ;
Ex Name Pyr Data
40 2-({5-Chloro-2-[(1-ethyl-1H- Nq LC-MS (ES) m/z = 387, 388 (M+H)"; 1H
pyrazol-5-yl)amino]-4- JN - NMR (400 MHz, MeOD) § ppm 1H 7.90
pyridinyl}amino)-N- -7.96 (m, 1 H) 7.49 - 7.66 (m, 3 H) 7.45
(methyloxy)benzamide (t,J=2.2Hz, 1 H) 7.10 -7.22 (m, 1 H)



t net hyl-4-pi peridiny 0-1H pyrazol-5-yllam nol -4- pyridinyl)am no]-N

nmet hyl benzam de N 1H NMR (400 MHz, METHANOL-d4)*pptn 8.04 (s, 1H),
7.75-7.73V0i2010/06R%78 7. 61-7.57 (in, 3H), 7.42-7.38 (m 1HCT/US2608/062163 ('S,

1H), 6.33 (s, 1H), 4.60-4.50 (m 1H), 3.67-3.63 (m 2H), 3.25- 3.15
(m 2H), 2.91 (s, 3H), 2.90 (s, 3H, 2.40-2.12 (m 4H). 23

Example 41a
2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-vl]Jamino } -4-pyridinyl)amino]-/N-

(methvloxvy)benzamide

! \

/K H

5 A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-

(methyloxy)benzamide (70 mg, 0.224 mmol), {3-methyl-1-(1-methylethyl)-1H-pyrazol-5-amine
(70 mg, 0.503 mmol) and cesium carbonate (230 mg, 0.706 mmol). The reaction mixture was
degassed with nitrogen for 10 min. At same time, BINAP (50 mg, 0.080 mmol) and palladium(II)
acetate (10 mg, 0.045 mmol) were added. The reaction mixture was heated in a microwave at 160

10 °C for 40 min. The crude material was purified on reverse-phase HPLC (Gilson) eluting with
CH;CN/H,0 with 0.1% formic acid which gave a title compound (15mg, 15%); MS:
M(C,0H;;CINGO,) = 414.89, (M+H)" = 415, 416; 1H NMR (400 MHz, CHLOROFORM-d) § ppm
9.42 (br.s., 1 H)8.71 (br.s., 1 H)8.02 (s, 1 H) 7.54 (br. s., 1H) 7.06 (t, J=7.5 Hz, 1 H) 6.48 (s, 1
H) 6.32 (br.s., 1 H) 5.86 (s, 1 H) 4.47 (dt, J=13.4, 6.7 Hz, 1 H) 3.92 (s,3H) 2.26 (s, 3 H) 1.41 -

15  1.43(d,J=6.6 Hz, 2H).

Intermediate 3

2-[(2.5-Dichloro-4-pyridinyl)amino]benzonitrile

N7 | Cl
o N
H
il
N
20 The solution of 2,5-dichloro-4-iodopyridine (100 g, 365 mmol), 2-aminobenzonitrile (43.1

g, 365 mmol) and potassium triphosphate (233 g, 1095 mmol) in 1,4-dioxane (2.5 L) was degassed
by N, stream. To this solution was added DPEPhos (15.73 g, 29.2 mmol) and palladium acetate
(3.28 g, 14.60 mmol). The reaction mixture was stirred at reflux for 18 hour. The solution was
filtered through 0.5 in. celite and 0.2 inch of silica. The solution was evaporated. Solid was

25  suspended in the diethyl ether and filtered. Diethyl ether was concentrated, and the resulting solid
was filtered. 2-[(2,5-Dichloro-4-pyridinyl)amino]benzonitrile (80 g, 288 mmol, 79 % yield) was
isolated as an orange solid. 1H NMR (400 MHz, DMSO-ds) d ppm 6.49 (s, 1 H) 7.50 (td, J/=7.58,
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2-1[5-Chl oro-2-(11-[2- (ditnethylam no)ethyl]-3- nethyl-1H pyrazol

yl I am no)-4- pyridinyllamnol -N tnethyl benzamde ZI o LCV5S (ES)

428. 1( M+HyO 2044/0d38 ( 400 MHz, METHANOL- d4)

1H),

et hyl -

7.62-7.61 (in, 2H), 7.43-7.38 (m 1H), 6.59 (s, 1H), 6.18 (s,
4.41-4.38 (t, J=5.6Hz, 2H), 3.63-3.60 (t, J=5.6Hz, 2H), 2.98 (s, 6H),
(s, 3H),
485. 2( MrH) ,101h(znm)hy§6 T 09508, ban ykd @ emsHam mo) 13709 A By I lsakni

7 625760 M ek w%@r&)l&)ﬁ%ﬁc UL RTINS et Y wﬁm AR Skl

1H pyrazol e- 3- (s, 1H), 6.56 (s, 1H), 4.16-4.14 ,

10

15

20

25

2.25 (s, 3H). 24 5- { [5-Chloro-4-( {2- ZI o LCMS (ES) ni

Intermediate 4

2-[(5-Chloro-2-{[3-methvl-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino }-4-

pvridinyl)amino]benzonitrile
Cl
"\ N7 NN
/k H H

IIf

N

The solution of 2-[(2,5-dichloro-4-pyridinyl)amino]benzonitrile (110 g, 396 mmol), 3-

methyl-1-(1-methylethyl)-1H-pyrazol-5-amine (55.1 g, 396 mmol), and cesium carbonate (387 g,
1187 mmol) in 1,4-dioxane (2.5 L) was degassed by N, stream, and 2,2'-bis(diphenylphosphino)-
1,1'-binaphthyl (BINAP) (19.71 g, 31.7 mmol) followed by palladium acetate (3.55 g, 15.83

mmol) were added. The reaction mixture was heated to reflux for overnight under N. The

reaction mixture was filtered and the liquid was concentrated. Ethyl acetate (1500 mL), followed
by 1 M HCI (1000 mL) were added. Layers were separated. Ethyl acetate was washed with 1 M
HCI until no product was observed by HPLC (1000 mL total, 1 x ). HCI phases were combined,
and backwashed with ethyl acetate (3 x 1000 mL), until the product peak was relativity pure in the
HCL layer. The HCI layer was then basified with NaOH (50 w/w followed by 1 M) to ph~4
resulting in a cloudy solution. Ethyl acetate (2000 mL) was added and layers were separated. The
ethyl acetate was washed with brine and evaporated. After neutralization - after addition of ethyl
acetate - the reaction mixture was filtered to get some product. Also isolation of product during
evaporation can be done by filtration of white solid, which comes from the mother liquor. All
solids and evaporated products were combined. 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-
pyrazol-5-ylJamino }-4-pyridinyl)amino]benzonitrile (80 g, 207 mmol, 52.4 % yield) was isolated
as a yellow solid. 1H NMR (400 MHz, DMSO-ds) 6 ppm 1.24 (d, /=6.57 Hz, 6 H) 2.08 (s, 3 H)
4.34 (quin, J=6.57 Hz, 1 H) 5.87 (s, 1 H) 5.97 (s, 1 H) 7.41 (td, /=7.58, 1.01 Hz, 1 H) 7.47 (d,
J=8.08 Hz, 1 H) 7.75 (td, /=7.83, 1.52 Hz, 1 H) 7.90 (dd, /=7.83,1.52 Hz, 1 H) 7.94 (s, 1 H) 8.42
(d, /=17.43 Hz, 2 H); HPLC Rt=2.36 min, MS (ESI): [M+H] =367.1, 368.1.
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WD 2010/ 062578PCT/ US2009/ 062163 carboxami e  J=7.2Hz, 2H), 3.77 (tr,
J=6.0Hz, 2H), 3.38 (tr, J=6.0Hz, 2H), 2.99(s, 6H), 2.91 (s, 3H), 1.42(tr,
J=7.2Hz, WH2010262H81[ 5- Chlor 0-4- (12- [ (et hyl at ni no) car lpomyuSpmia/062163

enyl [am no)-2- pyridinyl]Jamno if -N12 - (dinmethylam no)ethyl]-1-

et hyl - N-net hyl - 1H pyrazol e- 3- car boxam de z\ [ 1 zi O* LCVM5S (ES) ink =
499. 2(M+H); 1H NMR (400 MHz, M ETHANOL- d4) ppm 8.04 (s, 1H), 7.76-7.74 (m
1H), 7.62-7.60 (In, 2H) 7.40-7.35 Igmmeallgi)e,s .70 (s, 1H), 6.52 (s, 1H)
4.16-4.10 (m_2 58-340.( .

1H), 3.03 & 0
2-(15-Chlom 2-[ (1, 3- dlrrethyl 1I—|-pyra2aroid4 yl)amno] 4-
pyridinyliam no)-N nethyl benzamde \ 7 | Zr * LCG-M5 (ES) ink = 371.1

(MrH) +; 1H NIVI R (CD1OD, 400 Mz 67 sc;|1 7 84 (s 1H), 7.75 (m 1H),
7.64 (m 2H), 7.40 (m 1H), 6. s, 2.92 (s, 3H), 2.18
N
H

(s, 3H

5 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]amino}-4-
pyridinyl)amino]benzonitrile (80 g, 218 mmol) was dissolved in 1,4-dioxane (1.5 L)and 1 M
NaOH (1500 mL, 1500 mmol) was added. The suspension was refluxed overnight. After cooling
to RT, ethyl acetate (1 L) was added and layers were separated. The water layer was washed with
1 L of ethyl acetate. Both organic layers were combined and backwashed with 0.1 M NaOH (1 L)

10 until no product was observed in organic. The organics were then discarded. Combined aqueous
were then washed with 1 L of ethyl acetate. The water layer was then acidified with acetic acid
(very slowly to ph ~ 7). The solid was filtered and 2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-
1H-pyrazol-5-yl]amino }-4-pyridinyl)amino]benzoic acid (67 g, 165 mmol, 76 % yield) was
isolated as a yellow solid. 1H NMR (400 MHz, DMSO-ds) 6 ppm 1.28 (d, J=6.57 Hz, 6 H) 2.11 (s,

15 3 H)4.41 (quin, J=6.57 Hz, 1 H) 5.96 (s, | H) 6.83 (s, 1 H) 7.09 (ddd, /=8.02, 5.12, 3.03 Hz, | H)
7.40 (1 H)7.52-7.61 (m, 2 H) 7.91 - 8.16 (m, 2 H) 8.55 (s, 1 H) 10.17 (brs, 1 H) 13.64 (brs, 1 H);
HPLC Rt=2.35 min, MS (ESI): [M+H]" = 386.1.

Example 41b
20 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]amino} -4-pyridinyl)amino]-N-

(methvloxvy)benzamide
Cl
N 0X
'\l N7 N
/K H H
0]

0O

To a solution of 2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]amino } -4-
pyridinyl)amino]benzoic acid (67 g, 174 mmol) and 1-hydroxybenzotriazole (29.3 g, 191 mmol) in
25  N,N-dimethylformamide (700 mL) was added N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide
(36.6 g, 191 mmol) and the solution was stirred for 30 minutes. O-Methylhydroxylamine
hydrochloride (15.95 g, 191 mmol) was added and the solution stirred for additional 15 minutes,
the cooled down to the 0° C and diisopropylethlyamine (91 mL, 521 mmol) was added dropwise.
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27 2-(15-Chlom 2-[(1, 3- di met hyl-1H pyrazol

| at ni no) - N- net hyl benzam de \ pl F,C
"H NVR ( GDBQDo/os¥sMHz) 67.98 (s, 1H),
(in, 2H), 7.40 (m 1H), 6.58 (s, 1H),

2-1[5 -trifluoronethyl-2-(am nopyrazole)-4-pyridinyll am no[

-4- yl)amno]-4- pyridiny |
| Zr O LC-Ms (ES) ink = 425.0 (MtH) I,

7.90 (s, 1H), 7. PET(USAg0oDEd163 7. 63
4.00 (s, 3H), 2.91 (s, 3H) The
-benzam de

conpounds illustrated in Table 2 were prepared from
2-[(2-chl omeéa&lsﬂﬁlxuwmﬁrM%vdmgmam fbxsln)t@ﬁpe%}e wWaRt hybdenzarhges and the

correspondin
Exanpl e 2. "

310 bhzasapCr Usao00)

B AR 08 (G405 Blosagy © o

Dat a 28 2- ffelid (The &gﬂcmeis yshed wipyataz DL); Brine yandiiad @) er B49SOY | ffileted arainet hyI ) - 4-

pyridi nyl | am no

1
evaporated. 2- [(5 Chloro-2- {[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-ylJamino} -4-

5

pyridinyl)amino]-N-(methyloxy)benzamide (74 g, 164 mmol, 94 % yield, 92 % pure) was isolated

as a yellow foam. 1H NMR (400 MHz, DMSO-ds) 6 ppm 1.27 (d, /=6.57 Hz, 6 H) 2.10 (s, 3 H)

3.71 (s, 3 H) 4.39 (quin, J=6.51 Hz, 1 H) 5.93

(s, 1 H) 6.66 (s, | H)7.08 - 7.19 (m, 1 H) 7.49 -

7.64 (m, 3 H) 7.98 (s, 1 H) 8.50 (s, 1 H) 9.50 (s, 1 H) 11.93 (s, 1 H).; HPLC Rt=2.13 min, MS

(ESD): [M+H]" = 415.1.
10

Purification of Example 41a and 41b Products

1) removal

H.C-CH
wY
N

CH,

3

with Si-thiol silica gel

__2) aqueous buffer washes_ |

3) crystallization from
methylene chloride

of residual Pd Hsc'ON

T

Cl

2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)- 1 H-pyrazol-5-yl]amino}-4-

15

pyridinyl)amino]-N-(methyloxy)benzamide (173.3 g, 63.5% w/w, 265.2 mmoles) was dissolved in

ethyl acetate (3.50 L, 20 volumes) and heated to about 50° C. To this solution was added Si-thiol

(functionalized silica gel) (87 g, 50% loading).

The mixture was held at about 50 °C for 16-

20 hours. It was then filtered off the Si-thiol silica gel. The filter cake was rinsed with ethyl

acetate (2 x 200 mL each) and filtrates were combined. Then the combined filtrates were washed

20

with 1 M aqueous ammonium formate at pH 9.

4 (5 x 1 L each), washed with water, brine, and

dried over magnesium sulfate. Dried EtOAC was filtered and stripped to dryness giving a yellow

foam. It was dried at 50-55 °C for about 2 hours to a constant weight of 160 g. This material was

slurried in methylene chloride (800 mL, 5 volumes), heated to reflux to afford a solution, and

filtered. The solution was cooled to 20-25° C.
25

The product crystallized upon cooling. After about

2 hours, the product was collected by filtration and rinsed with methylene chloride. The white

solid was dried at 50-55° C for 14-16 hours to a constant weight. 2-[(5-Chloro-2-{[3-methyl-1-(1-

methylethyl)-1H-pyrazol-5-yl]Jamino} -4-pyridinyl)amino]-N-(methyloxy)benzamide (85.0 g,
204.9 mmoles, 77% overall yield) was isolated as a white solid. 1H NMR (400 MHz, DMSO-de) 6
ppm 1.27 (d, J=6.57 Hz, 6 H) 2.10 (s, 3 H) 3.70 (s, 3 H) 4.39 (quin, J=6.57 Hz, 1 H) 5.92 (s, 1 H)
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met hyl benzatnide / N N/ LGM (ES) ink = 405.1 (MrH)* 29
2-{[2-[(1-Ethyl-1H pyrazol -5- yl)am no]-5-(trifluoronethyl)-4- pyridiny
Ham no | -Wo 2nsidegi7’®enzam de Nff i, LG M5 (ES) ink = 405PCT(Uskidp/062188
N-Met hyl-2-1[2- | [3-nethyl-I -(1- nethylethyl)-1H pyrazol-5-

yHam no}-5-(trifluomethyl)-4- pyridi nyHam nol benzam de LC M5 (ES) ink =
433.2 (MtH) ' 31 2- t[2-( | 1[2-(Di nethyl am no) et hyl k3- net hyl - |

| I - pyrazol s3s¥d | 8n.om0) 286m, { 5 v.54-ved @retdyyb) «4r pyd.ddi e (wls, t 1

N- et hyl benzgﬁz depz 4/5( N. - 5N - H %@rﬁ%:g? %%) ?/nkgd(; Zﬂglg ZMM-I-H))-I- 32 2-;

[ 2- [ (1- Et hy 12 35nethyil8 HPFC By reZdme ?§9- APHOY- BSCERY 4P 0idiitet hyt ) - 4-
pyridinyHam no |I-N nethyl benzamde \ )3. " N (ES) nmlz = 419.2 (MH)

0 0O

-O- -O-
oy 1) N 1)
N HN

HCl/diethyl ether

Cl X H.C. _CH ethyl acetate Cl X, H,C._CH,
e T ol

N Nﬂz\l N NM

CH, HCI CH,

5 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]amino}-4-

pyridinyl)amino]-N-(methyloxy)benzamide (235.2 g total weight, 228.0 g assayed content,
549.5 mmoles) was slurried in ethyl acetate (7.1 L, 30 volumes). The mixture was heated to about
50-55° C to afford a cloudy solution. The cloudy solution was filtered. To the filtered solution
was added 2.0 M HCl in diethyl ether (210 g, 281 mL, 1.02 equiv.) over 15-20 minutes. Upon
10 HCl addition, a white slurry was observed. It was stirred at room temperature for about 16-
20 hours. Product was collected by filtration and rinsed with ethyl acetate (2 x 500 mL each). The
wet cake was dried at 50-55° C/<5 mm Hg for 16-20 hours to a constant weight. 2-[(5-Chloro-2-
{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino} -4-pyridiny)amino]-N-
(methyloxy)benzamide, monohydrochloride, (245.9 g, 544.7 mmoles, 96% yield) was isolated as a
15  white solid. 1HNMR (400 MHz, DMSO-de)  ppm 1.32 (d, /=6.57 Hz, 6 H) 2.18 (s, 3 H) 3.70 (s,
3 H)4.35-4.62 (m, 1 H) 6.12 (br. s, 1 H) 6.60 (br. s, 1 H) 7.19-7.41 (m, 1 H) 7.48-7.75 (m, 3 H)
8.09 (s, 1 H) 9.59-9.99 (m, 2 H) 11.98 (br. s, 1 H). C18 HPLC RT = 6.1 minutes (99.6% purity).
MS (ESID): 414.8 [M+H]".

20 Example 42
2-({5-Chloro-2-[(1-ethyl-3-methyl-1H-pyrazol-5-yl)amino]-4-pvridinyl } amino)-N-ethvlbenzamide

b
ﬂ\l (0]

A vessel was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-ethylbenzamide
(100 mg, 0.322 mmol), 1-ethyl-3-methyl-1H-pyrazol-5-amine (60.5 mg, 0.484 mmol), cesium
25 carbonate (315 mg, 0.967 mmol), 1,4-dioxane (5.0 mL), and THF (1.0 mL). The reaction mixture
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33 NMethyl-2- { [2-[(3-net hyl-1-ph eny 1-1H pyrazol-5-yl)am no]-5-
(trifluoronethyl)-4- pyridinyllamno | benzamde C 15 h LCVMS (ES) nmz =
467. 1( M-FWY 28t/@2378[ 2- f[ 1- (2- hydroxyet hyl) - 3- et hyl - 1RcpyusamoloeSe6y Ham no}
-5- (trifluoronethyl)-4-pyridinyllamno)- N nethyl benzam de h. HON \----/
LCMS (ES) mz = 435.1(MrH ) Internediate 1 2-[(2 5-D

chl or o- 4- pyri di nvfl am no] benzoic acid NCIl HO O A m xture of

2, 5-di chl omaélaelg@@kqmywudgaa%r(@%gm waﬁh 2 lﬁs(&fﬂ[&hﬂ%@ﬂhﬁﬁ} gracid (4.85g,

535. 4 | b di ph ?‘u th 1 .69, 2.97 |
pal | aglutrjlﬁ(l n)"*p[ggﬁg ?%2000 Inl%ae O$‘§)(IIIQH% er%mgghl’ﬁ%ol ) wagm) .

degassed ali’tﬁlnﬂﬂelﬁhﬁdma(bf 1]42(00xa1€é vt dildéde mp vefss(erwa’&@ealtbd aka the&teacZhn hixtukeGMS showed

there ves FRAGLEIAMLLE L ADE HeF b eAAAELSLALLIG BEhaL Tert.

Added anot hél eat e 0 120 C for
anot her 524 tnperp@yBné il dhrewsh v 8ites ifb@nﬁlt%m%@morafpﬁ@ diynessanetheveradecool ed to

room t enper@bidh %11xt131@ tVQS' ﬂuﬁﬂ@iq)yb%elfsé bﬁage‘?ﬂIPL@lo gf%@ﬁte ‘ﬂ@esc}a}nﬁ&nwast ol @hGg, The
solids were acidified tion. However, the

ni xture was’ ély‘ﬁg%tl\@s hﬁﬁ%ﬂH%@W@ﬂ@é 8%61}4?3% 6’8%I481 ﬁHtNl\ﬁ%(“H?}\%]d conpl etely.
The sol i ds CHLORQFOREIS)aepdisBi edl v 1.9v 6N HCKb torptir H) 7Fhel, r-o3Hi4 | HY past e was

I)i/le'; elr3§85 fg(rij 2@#&2 y;' Fo gl(\%né1 Egsgﬁ\qvg%{gwgoumﬁ(%ﬁg%%& 13‘3453}1(%?/3;?%
MB: M GP2HSECIPRRO2Y) 342 288 (1l 2 H) RRH)s, ZHNI5Y8B /T3 Ha3 NVR2¢ 4.0B7.#Hz,3 DM SO 6

ppm 1-3- 6 (752 1 lfﬁeZ 5 ghl&r§-’2 (i]-H lﬁgraz%l § yﬁa?mnd 4'&@1@1‘1}@};1(11%0) N- e'ﬂ%dbznzgmlﬁig 2 H 7.3
(s, H) 'com]ggogrllds illustrated in Table 5 were prepared from 2-[(2,5-dichloro-4-pyridinyl)amino]-N-

ethylbenzamide and amino-pyrazoles substantially according to the procedure of Example 42.
Table 5

N\CI

Pyr\N =

3
)

15
Ex Name Pyr Data
43 2-({5-Chloro-2-[(1,3- LC-MS (ES) m/z = 385 (M+H)"; |H NMR
dimethyl-1H-pyrazol-5- @ (400 MHz, MeOD) 6 ppm 7.91 (s, 1 H) 7.67
yl)amino]-4- / (dd, /=7.8,1.52 Hz, 1 H) 7.44 - 7.58 (m, 2
pyridinyl}amino)-N- H) 7.14 -7.24 (m, 1 H) 6.61 (s, 1 H) 5.98 (s,
ethylbenzamide 1 H)3.62 (s,3H)3.37-3.46 (m,2 H) 2.19

(s, 3 H) 1.21 (1, /=7.3 Hz, 3H)
44 | 2-({5-Chloro-2-[(1-ethyl-1H- 7 LC-MS (ES) m/z = 415, 416 (M+H); 1H

pyrazol-5-yl)amino]-4- N | NMR (400 MHz, CHLOROFORM-d) §
pyridinyl}amino)-N- ppm 9.85 (s, 1 H) 8.00 (s, 1 H) 7.46 - 7.54
ethylbenzamide (m, 2 H) 7.33 - 7.44 (m,2 H) 6.88 - 7.12 (m,

1 H)6.72 (br. s., 1 H) 6.52 (s, 1 H) 5.93 -
6.17 (m, 2 H) 4.09 (g, J=7.2 Hz, 2 H) 3.38 -
3.57 (m, 2 H) 1.34 - 1.49 (m, 3 H) 1.26 (1,
J=7.3 Hz, 3 H)
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Exanmple 35 2-0 5-Chloro-2-[(1

3-di nmet hvl - 1H pyr azol - 5- vbam no] - 4- Dvri di nvl | am notenzo ¢ acid 20HO 0O

A pressurwototwea®rs charged with 2-[ (2, 5-di chl or o- 4- pyr iPdirrugpeiosapbenzoi c

acid (1.0 g, 3.53 mmol ), 1, 3-dinmethyl-1H pyrazol-5-am ne(0.589 g, 5.30

mmol ), ()-2,2'- Bis(diphenyl phosphino)-1, 11-bi napht hal ene (0.330 g, 0.530

nmmol ), tris(dibenzylideneacetone)dipall adium(0) (Pd2(dba):,, 0.162 g, 0.177

mrol ) and [§§di l&nrtst@mm 21{:[’331‘115‘[%1109 (&mjw gcm(ég)m/ﬁulmamm ﬂnmmane (30
d

InL). The |t ubg %ass withi(N, d sealed a reaction mxture was
heated inlan dif H’B‘&Ylﬁt H Hi?(‘f@z"t flor™ t8--hpdPEM TH@“?%&@talpBﬁlprpﬂsuW@ va

S
evapor at ed to |drywpess;-ender hi gh va&uum Thiet,tres4 Hue Myasis {sakan7.dagk in
wat er sol ytion and the. was adjlusted tp
hydr ochl orfi de gg?%?ylﬂﬁleng'eécti on |was com:l H%”lt(%d;tﬁs EI(QHZ 1(ill)zlﬁ%l'th
resul ting|sol i|cdthwienzainidsol ved i n |MeOH angd’-ffum. £ Hed0bhy7. k%meﬂslbé ¢fhase H PLC
to give the tlitle conpound as a|solid (R§ s 1 %%w@hgj 1M -
M CL17H 6CI[N. 502) = 357.79, (MH ) = 358, ﬁsé’ﬁ@t i @m M(?
|l oro-2-1(1, 3-di methyl-1 H -pvrazgl -5-v 3§1a(|‘ﬁ ﬁgiggoﬁﬁﬁlil)dllzﬁyl aff-no )-N-
(et hyl oxV) benzamn de A vessel V\IaSJ=(8hl)a{ng® 2t /=3-2(Hz, 3 H)
(5- chl or o243 —dinethyl—iHpyrazol—5—ybamnol—4—pyridi-nyHamne)benzoi c
acid (100 ng, 0.279 mol ), 1-(3-dinethylam nopropyl)-3- 10ethyl carbodiim de
hydrochl oride (53.6 ng, 0.279 mmol )ha@mgdhygdr oxybenzotri azole (42.8 ny,
0.279 ntnol) in N N-di ngghvlsfer e, feWMrindyQ.d8%fnd the contents were
stirred at roomtenperature for 30 rant Methoxyl am ne hydrochl oride (23.34
ng, 0.279 mol) was added to this mxture stirring continued for
another 10 min. The reaction m xture coalled to 0 C
Di i sopropyl et hyl amine (DI EA, 0.09§§/I\\r:\%s,\/0.559 mol ) was added and the
reaction mixture was 15stirred &tNToQmtenperature overnight. The final
crude material was purified using reVerse-phase HPLC, (G lson) eluted with
CH3CN H20 with 0.1% form c acid to y| d 15 rrg (18%y| el d) Ms:

M C1BHIZCINGO2) 1yt 8 roliditl YRR 1 Me9R)  ppm 8. 16 (s,
IH)?.93§ H) 6.62 (s, | H)
5.99 (s, | pjuorgacgmds 3H) 3.55 370(3 3H) 2. 11 226(s 3 H. 20The
2- ((5-chloro-2- [(1 3-di net hyl- 1H pyrazol - 5- am no] - 4- pyri di nyl |

am no) - N-al kyl - N-(al kyl yl oxy) bengam de conpguntls illustrated in Table 3
were prepared from 3-(J5- chlorlp 2 7T
[ (1, 3-di methyl - 1H pyrazol - 5-vyl -l\pyro di ny1} am no) benzoi ¢ acid and
am no- al cohol s subst anti aIIy acq:ord" ngko t he procedure of Exanple 36. 25
Tabl e 3

S
pa

[N

'.A

Pentafluorophenyl trifluoroacetate (497 mg, 1.773 mmol) was added dropwise to a stirred

solution of (5-amino-1-ethyl-1H-pyrazol-3-yl) acetic acid (150 mg, 0.887 mmol) and pyridine

10 (0.143 mL, 1.773 mmol) in DMF (3 mL). The reaction mixture was stirred for 15 min and
pyrrolidine (0.220 mL, 2.66 mmol) was added. The reaction mixture was stirred at 65°C for 40
min. The mixture was cooled and quenched with water (5 mL) and extracted with EtOAc (3x). The
extract was dried over Na,SQy, filtered and concentrated. The residue was purified using RP-
HPLC to give product (125 mg). MS: (M+H)'=318.8. 'H NMR (400 MHz, CHLOROFORM-d)

15  3ppm 1.32(t,J=7.2 Hz, 3H), 1.87 - 2.06 (m, 4 H), 3.46 (t,.J= 6.8 Hz, 2H), 3.53 (t, /= 6.8 Hz,
2H), 3.66 (s, 2H), 4.07 (¢, J = 7.2 Hz, 2H), 5.30 (s, 1H).
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WD 2010/ 062578PCT/ US2009/ 062163 Ex Nane Data 37 2-( {5-ch I oro-2-[(1,
3-dinmethy I- \z- 0i\ 1 LCM (ES) mt = 387 (MtH*; 1H 1H pyrazol -5-y1l)
am no] - 4-wpypiodieas78) am no) - N-net hyl -N- NVR (400 MHz, Re0DS2@9pmm8. 16 (S,
1H 7.93 (s, 1 H 7.50 - 7.66 (nethyloxy)benzamde (m 2 H 7.11 -7.25
(m 1 H 6.62(s, 1 H 599 (s, 1 H 3.8 (s, 3 H 3.55 - 3.70 (s, 3 H
2.11 -2.26 (s, 3 H 38 24 {5-Ch loro-2- [(1,3-dinethy | -

Int. 6b) 1-ethyl-3-[2-0x0-2-(1-pyrrolidinyl)ethyl]-1 H-pyrazol-5-amine

O
N

2 N
To a solution of N-{1-ethyl-3-[2-0x0-2-(1-pyrrolidinyl)ethyl]-1H-pyrazol-5-y1}-2,2,2-
trifluoroacetamide (120 mg, 0.377 mmol) in methanol (1.5 mL) was added 2M HCI (1 mL, 0.377

5 mmol), and the reaction mixture was stirred at 50 °C for 2h and concentrated. The residue was
neutralized using saturated NaHCO; solution and concentrated. The residue was dried under high
vacuum to give 79 mg and used for next reaction without further purification. MS:
(M+H)"=222.8. "H NMR (400 MHz, DMSO-d6) & ppm 1.18 (t, J= 7.2 Hz, 3H), 1.70 — 1.85 (m,
4 H),3.24 (t, J=6.8 Hz, 2H), 3.31 (s, 2 H), 3.43 (1, J = 6.8 Hz, 2H), 3.78 (q, /= 7.2 Hz, 2H), 5.11

10 (s, 1H).
Int. 6¢) 1-ethyl-3-[2-(1-pyrrolidinyl)ethyl]-1/-pyrazol-5-amine

O
N

2 N

~

To a solution of 1-ethyl-3-[2-0x0-2-(1-pyrrolidinyl)ethyl]-1H-pyrazol-5-amine (600 mg,

1.784 mmol) in tetrahydrofuran (8 mL) cooled with water-ice bath was added a solution of 2M

15  LAH (1.0 mL, 2.00 mmol) solution dropwise, and the reaction mixture was stirred for 5h at rt and
30 min at 50 degree. The reaction mixture was carefully quenched with methanol followed by
water and concentrated. The residue was washed with DCM/methanol 5 times. The extract was
concentrated and the residue was purified using HPLC under the basic conditions to give 220 mg
of product. MS: (M+H)"=208.7. "H NMR (400 MHz, CHLOROFORM-d) & ppm 1.37 (t,J =

20 7.2 Hz, 3H), 1.79 (m, 4H), 2.56 (m, 4H), 2.71 (m, 2H), 3.42 (m, 2H), 3.94 (q, J = 7.2 Hz, 2H), 5.40
(s, I1H).
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LC-M5 (ES) mt = 444, 446 1H pyrazol-5-yl)amno]-4- 6----.N..... - (MtH) 7;

1H NVR (400 WHz, pyridinyllamno)-N1 [2- (dinethylarnino)ethylloxyl benza
m de | MMWO)oiodoepyym 8.50 (s, 1 H) 7.93 (s, 1 H 7.64 - PCTISgenv/08216) 7. 51

-7.61 (m 2 H 7.21(ddd, .1= 8.0, 6.2, 2.3 H, 1 H 6.58 (s, 1 H 5.98

(s, 1 H 4.22 - 4.31 (in, 2 H 3.61 (s, 3 H 3.33- -3.40 (m 2H) 2.96
(s, 6 H 2.19 (s, 3 H

Example 46
2-4[5-Chloro-2-({1-ethyl-3-[2-(1-pyrrolidinyDethyl]-1H-pyrazol-5-y1}amino)-4-pyridinylJamino} -

N-methylbenzamide

5 To a 5-mL microwave tube were added 2-[(2,5-dichloro-4-pyridinyl)amino]-N-

methylbenzamide (100 mg, 0.338 mmol), 1-ethyl-3-[2-(1-pyrrolidinyl)ethyl]-1H-pyrazol-5-amine
(70.3 mg, 0.338 mmol), cesium carbonate (330 mg, 1.013 mmol), and 1,4-dioxane (2 mL), and the
mixture was degassed by bubbling nitrogen through for 15 min. Palladium (II) acetate (3.79 mg,
0.017 mmol) and BINAP (21.03 mg, 0.034 mmol) were added, and the reaction mixture was

10 heated at 170 °C with stirring under microwave conditions for 40 min. The reaction mixture was
filtered and concentrated. The residue was purified by using RP-HPLC under basic conditions
(Gemini 5u C18(2) 110A, AXI. 50x30.00 mm 5 micron: 7.3-minute run , 47mL/min,
40%ACN/H,0, 0.1%NH4OH to 90% ACN/H,0, 0.1% NH4OH with UV detection at 254nm) to
give the title compound (62 mg). MS: (M+H) = 468.1. 'H NMR (400 MHz, DMSO-de).8 ppm

15  1.21(t, J=7.2Hz,3H), 1.67 (m, 4H), 2.45 (m, 4), 2.60 (m, 4H), 2.77 (d, /= 4.0 Hz, 3H), 3.89
(q, /=72 Hz, 2H), 6.03 (s, 1H), 6.74 (s, 1H), 7.11 (m, 1H), 7.49 (m, 1H), 7.54 (m, 1H), 7.71 (d, J
=7.2 Hz, 1H), 8.00 (s, 1H).

Intermediate 7

20 2-Amino-N-methoxy-benzamide

0]

O.
7~ N
H

H,N
To a mixture of isatoic anhydride (40 g, 245.39 mmol, 1 eq) and o-methyl hyroxylamine
hydrochloride (30.55 g, 368.09 mmole, 1.5 eq) in EtOH:H,0 (9:1) (1000 mL) was added
triethylamine (51.2 mL, 368.09 mmole, 1.5 eq) and resulting mixture was reflux for 4h. After
25  completion of reaction solvent was removed under reduced pressure and residue was diluted with
water (500 mL), extracted with ethyl acetate (3x250 mL). Combined organic layer was dried over

sodium sulfate, filtered and concentrated under reduced pressure. Solid compound so obtained was
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Example 39 2-( | 5-Chloro-2-1(1

-et hyl - 3-net hyl- 1H pvrazol -5-yl Il am nol -4-nyridinyl I am no)-N (nethy

| oxvbenz awD2e10/062578 39a) 2-[(2 5-Dichloro-4-0 d PCT/US2009/062163
nvNamoKkAt (et hvl oxv) benzam de HN O A vessel was charged with

3-[(2,5-di chl oro-4-pyridnypam no] benzoic acid (1.0g, 3.53 nmol),

1- (3-di nmet hyl am nopropyl) - 3-et hyl car bodi i m de hydrochl oride (677 ng, 3.53
nmol ) and }FRedbex¥RREZAE lit@EQle: dlltdRTe 1§ SdlindBie BmPAndTrdwnl sBlid (20 ¢

N, N-di melhy| f ort nani de room rrper ature
For 30" m ne HARE €81 Er RS RGA o 87 okt S0 88 4T 3. 53 ol )
was added arid(d; €t D16 Hi), Xt 10¥7e Oviasl i1 7.30r(&d Hf .o 7.amia), hie40 (ﬂ,OHm‘ILl@ MS‘[M+r eaction
m xture was; d to O Cby using an ice bath. To this reaction mxture
dii sopropyl eth amne (1.2 nL, 7.06 mmol) was added and the m xture was
stirredJat roomterrperature overnight. After concentrating under vacuum
the resi due was worked up by using gesalidf.dt ed aqueous sol uti on of NaHCO,
and CH2CL,. The organi c phase was washed vvlth ,br| ne then dr| ed over
MySO4and 5f i | t sRedichirapvelindrviamipo)-N-elhaxyongamic BB AT The crude
material was | oaded on silica gel colum and eI ut ed by I\/EOH in CH2C12 with
NHAOH 0. 1% which gave the desired prodttc?t 2- [(2, 5-dichloro-4-pyridinyl)

ami no] - Ndnet hyl oxy) benzani de (850 ny, @- 77 %yield) NS

MGiall G, N102) = 312.15, (MrH)' = 1H NVR (400 MHz, CHLOROFORM d)
6 ppm 9.57 (br. s., 1 H 8.72 (s 1H $22((s, 1 H 7.51-7.67 (m 3H
7.25 (s, 1 H 7.07 - 7.21 (m 1 10H 3.9an{S0 3 F). 39b)

2415- Chl or o- 2- _0
[ (1- et hvl- 3- et hvl - 1H pvr azol - 5- vbani no]<4- pvri di nvl | ami no) - N( met hvl oxv) ben

zam de 19 Anagum)fm @151981@—\4%&0%2'1%1}(@(50 Nag 9Rghol £ dy) 2- -aning -
2-[(2,5-di chl oro-4-pyridi nypani no] % o?é%bbenza m de . 0.320

mol ), 1- efKirxyd eﬁ@i“l%‘il(z“ﬁzkgpgﬁtﬁéﬁ{l"l% SMiepdK 17 30675000 15ﬁ‘l Aol cesium
carbonat e (@@ide ) md) Fe:ldegamli jvith N, fr di. mxalﬁheve(éiadﬂ)edmhooamdo ¥k, £.93 0 I nL). The
reaction m _xtur S b tr

(535" O Bl Bty rERRRRER oY Pyhb R s AaleBooes %545 mp 6 %30 ot
and Pal | alehfrrJ(eisullt)nga@emat’ves $(iBed50 | H)C f@ oOtBgivardie) campletipmifmeartioarsolitht  of

1, 4- di %a”%la%.{l%E gfﬁ@cte@l%‘?%ﬂrah&h%s&ﬂ@@m%@r é@@[lnﬁpan@'@gragt&?\%m e@r{}l £E'et)§tteur € was

heat ed in mcrowave oven 160 C f The resul ting suspension was
cool ed to (BEH b eppitedrigruc %&ﬁe WF‘? %eép\@asqdw%e Eerpdaad copitipiEd t r at e was
evapor at ed vhd@r @oyeEESsad Golid@mpéurd & Fbeakl e bufitixit by vashivaSyifitheiahé ©divly

Ve: M cuorgrethenay D Rt kldye s OB Aa BisOute®: RBoof e pom

7.92 (s, 178 (s71HD47 15-T2266n, (mm 57 (o, 2H), 7.86-267 (i H, 1I=|-’I)48EHZBB 26, 1H), H) 5. 99

|(4§’ é F'db 318._@?_?{(1(:]45(1']r§,71'}§.L|dZ—MS%ME-CIQI]8:§@.3(S’ 3H 2.21 (s, 3 H 1.320, J=7.2

: @] e

2-0.5-chl oro-24pyrazol - 5- yDam no] - 4- pyri di nyl i am no) - Ndnet hyl oxy) benzam de
Example 47

2-(45-Chloro-2-[(1.5-dimethvl-1H-pyrazol-4-y1)amino]-4-pyridinyl }amino)-N-

(methvloxvy)benzamide

—N |
/
7J\N Z NH
H

I=z
Ay

25
A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-

(methyloxy)benzamide (200 mg, 0.64 mmol), 1,5-dimethyl-1H-pyrazol-4-amine (142 mg, 1.28

mmol), cesium carbonate (626 mg, 1.92 mmol) and dioxane/THF (3:1 ml). The reaction mixture
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conpounds
2-1(2, 5-di

Illustrated in Table 4 were prepared from
chl or o- 4- pyri di nyl ) am no] - N( mret hyl oxy) benzam de and

am no- pyraoahedesitBst anti al | y according to the procedur @CofUskroaopiies 39.

Table 4 N
2-( -1, 5-
am no) - N-
MeOD) 6 pp
(et hyl oxy
H 6.19 (d,

10

15

20

25

Pyr,NH O 30 WO 2010/ 062578PCT/ US2009/ 062163 Ex Nane Pyr

Dat a 40

Chloro-2-[(1 -ethy 1-1 H pyrazol -5-yDam no] -4- pyridinyll

Cl , iNLGM (ES) nit] = 387, 388 (MrH)*: 1H NMR (400

mas;](!['engsse%deeY 1ni36geh Mr 14 midand pAQdinm ZH)@@eta(tJT(IS 28311g"b 0¥ mhal) and

)Bbenza 0 Oﬁ(lmrpﬁl) \ﬁerﬁ%ddel_g The tull)_ei)was sealed and the mi ture was stirred in an 01? 1 (s,

bath at 150° C overnlght The dark brown solution was filtered thru celite and evaporated. It was
dissolved in MeOH and filtered thru an Acrodisc (Pall Corporation; www.pall.com) and further
purified on preparative Agilent HPLC (5 to 95% water:acetonitrile with 0.1% formic acid). The
dark brown oil residue was dissolved in DMF and water was slowly added. A tan precipitate
crashed out and was filtered off and dried under vacuum at 40° C for 2 hrs to afford the desired
product (18 mg, 7.3 %) as a tan solid. LC-MS [M+H]" = 387.1, 389.1. 1H NMR (400 MHz,
DMSO-ds) d ppm 11.91 (br.s., 1 H) 9.41 (br. s., 1 H) 7.85 - 7.98 (m, 2 H) 7.49 - 7.59 (m, 3 H)
7.42 (br.s., 1 H) 7.07 - 7.13 (m, 1 H) 6.50 (br. s., 1 H) 3.69 (d, /=10.36 Hz, 6 H) 2.11 (s, 3 H).

Example 48
2-(45-Chloro-2-[(1.3-dimethvl-1H-pyrazol-4-y1)amino]-4-pyridinyl }amino)-N-

(methvloxvy)benzamide

\
00
N I
7J\N Z NH
H

Ir=
\

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy)benzamide (250 mg, 0.8 mmol), 1,3-dimethyl-1H-pyrazol-4-amine (187 mg, 1.68
mmol), cesium carbonate (783 mg, 2.4 mmol) and dioxane/THF (3:1 ml). The reaction mixture
was degassed under nitrogen for 10 min and palladium (II) acetate (9 mg, 0.04 mmol) and BINAP
(50 mg, 0.08 mmol) were added. The mixture was stirred in a microwave at 140°C for 40 min. It
was evaporated and the residue dissolved in MeOH was filtered thru celite and thru an Acrodisc
and purified further using preparative Agilent HPLC (5 to 95% water:acetonitrile with 0.1%
formic acid). Fractions were combined and evaporated. Ether was added to the residue and a tan
precipitate crashed out. It was filtered off and dried under vacuum at 40° C for 2 days to afford the
desired product (55 mg, 18%) as a tan solid. LC-MS (ES) m/z = 387.1, [M+H] =389.1. lH NMR
(400 MHz, DMSO-dg) d ppm 11.93 (br. s., 1 H) 9.51 (br.s., 1 H) 8.03 (s, 1 H) 7.96 (s, 1 H) 7.82
(s,1H)7.51-7.61 (m,3H)7.07-7.15 (m, 1 H) 6.68 (s, 1 H) 3.70 (d, /=4.29 Hz, 6 H) 2.07 (s, 3
H).
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(q, J=7.1 Hz, 2 H 3.80 (s, 3 H 1.35 (t, J=7.2 Hz, 3H) Internediate 2
24(2,5 -Dichloro-4-pyridinvl)am no]-N ( nethyloxvlbenzamde CI ,NH O 5A
sol ut i on wb 2810f062578- di chl or 0- 4- pyri di nyBam no] benzoi ¢ aecu/usa@/06m63 1. 766
mol ), N- (3-di et hyl am nopropyl)-if-ethylcarbodiimde (EDC) (339 ng, 1.766
mmol ) and 1- hydroxybenzotriazole (HOBT) (270 ng, 1.766 nmol) in

N, N-di met hyl fonnam de (3532 ul) was stirred at roomtenperature for 30 mn.
To this solution 0-nethyl hydroxyl amggn{@ noxy) met hane (148 ng, 1.766
ol ) was thep, a ded nd t|r ed f anot her Omn Th e 10r actlon m xt ure
was cool ed us Gt lal-(pngthy ety f-pyrazol. 30 e p i 517 ul ,
3.53 mmol ) was added After t he Mxﬂlaxm wasidé i ni shed the reaction m xture
was stirred at roomtenperature overnight. The reaction mxture was

foll owed by HPLC and LCM S. The al N r %' rial was worked up by

addi tion of saturated aqueous Né\’\l-l Organi ¢ phase was washed
with brine then dried over MySH4 soI uﬁl of was filtered and sol vent was
renoved by 15evaporation. The I| ke crudg, erial was | oaded on silica

colum and eluted with MeOH in CI-2C12 with NHAOH 0. 1% to give the target
conpound 2-[ (2, 5-dichl oro-4-pyridi nyBam nol-N( nmet hyl oxy) benzani de (320 ny,

1.025 |, 58. | 2N302) = 312. 15,

( Mi1- 1;751) 312, %fgbr &a%liﬁlkﬁﬁn%ﬁﬂ?‘%%&%%&ﬁﬂ“w&% §§‘J‘ﬁ%§m 9, 66) (br. s., 1

" 7912028?‘“%*;“%2@? A NP A I S

- m, m o8siun® carbonate B4 & & 0 Ghereaction

e it e LR
t h | SSEC CT 11 1 mol

(ZHF( 2y50)diycaﬁd BINAP4 H9ypymg, @083/ nalyiviao hddsd. T@mhdmyﬂl oxyrbenteniddean od®atigor 0. 224

mol ) , 163 %%BIG a?nd:l'heﬁn g%ﬁ%&%t g%b)%}d_h@f% a%l% soI@en‘?Wasnte Ogoga(?edqu thQreggL% mmol )

and cesium car onate he reaction ture was
degassed widisfplvssl tnrl‘é‘{%h If s ﬁi@eqiﬁhﬁl celip anglaprp an AerediscBp MARIIIGIEN PEEPar@ivO80 nmol )
and pal | ad'A%ﬁénk‘b{PI@@@tt@ﬁﬁA) {0 A0 oni R 1A Orr%l)mlé’\@'icﬁ F@é@ﬁ'&ﬁ werbREmBiRAGE] ON

m xture was heated in a m crowave at for 40 mn. The crude materi al
was purifi édpdﬁte$ewPg’eynﬁ}luéeé]&qu@ﬂ@t?@ P%@r?}“d WHER TR LA CHPTESHEERY H20 wi t h
0.1% form eraaeii d,nwhwmﬁltgad/&dam&quhevmmp@umdc ok B, LAME)[M+NB=415.1. 1H

C20 1N 414, = 4 0 ORMd) 6
o S b e 0 ST L e, AT
7.06 (t, J®UJ5.83z, I]_H}-I)S(B(dAB3(7%HzBPBWZG(SSQHQDIW/&SJ 7.88, 447 1, 86) 6.0 (bl H) 4. 47
(dt, J=13. ﬁ 1By 4388, /A5, 63792, (83 A s 18198 (( $n) Boddly, Lo Sz, 63B1- 43 (d. I =

6.6 Hz,

Example 50
20 2-({5-Chloro-2-[(1-ethyl-4-methyl-1H-pyrazol-5-yDamino]-4-pyridinyl} amino)-N-

(methvloxy)benzamide

A microwave tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-N-
(methyloxy)benzamide (300 mg, 0.96 mmol), 1-ethyl-4-methyl-1H-pyrazol-5-amine (253 mg, 2.01
25  mmol), cesium carbonate (939 mg, 2.88 mmol) and DMF (7 ml). The reaction mixture was
degassed under nitrogen for 10 min and palladium (II) acetate (10.8 mg, 0.05 mmol) and BINAP
(59.8 mg, 0.096 mmol) were added. The reaction mixture was heated in an oil bath at 90° C for 5

hrs and then in a microwave at 150° C for 50 min. It was evaporated and the residue was dissolved
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Internediate 3 2-112,5-Dichloro-4-Pvridinvl)am nol benzon trile N O 20The
sol ution of 2,5-dichloro-4-iodopyridine (100 g, 365 mol ),

2- am nobewoanivmwei7’e (43.1 g, 365 mmol ) and pot assi um t r pphaspévane216233 g,
1095 mml) in 1,4-dioxane (2.5 L) was degassed by N2 stream To this

sol uti on was added DPEPhos (15.73g, 29.2 ntnol) and pall adi um acet ate
(3.28g, 14.60 nmnol). The reaction mxture was stirred at reflux for 18

holur Th$ hapr@m Qfed@nf delitt @FcB S kD AQHAR 04 SuriiBd fuBRk bit aeaa@lV@Agmnc h of
Sl Ca e s

on was evapor at ed ol id was 25suspend n the diethyl
et her and ﬁPngéSrtQaMﬂa@f ?‘Ff/‘lonlg'ﬁ hQhe O%ﬁéﬂﬁ%ract“@& we encﬂmglﬁé Pdsul ting solid
was filter eda.porﬂte([l (TBs odh mhieeremS iboretd ¢ wBamﬁvVane]rb/eMﬁm AbiekipitdiB@asted 288

gg.old 6) 72 (I;A) L wgs)gfllyvlaeﬁ f%ﬁc%.?g gg (,a rl}lm%lE%p ggor%%rs! 98 fH:tZI\HMiR g(ﬁgog%ﬂ_% d,
J=7.58 Pbiz, WIH)“O(TMBT@ IPNIR)- ds)ﬁ?p1831 92.I.(S ATDHAS (4. )L Hp 398 ( dd) 7-247(s 83 715952 Hz, 1
H K26 (s, s 3%2051{{’#3515(% Jlskﬁﬂz '2"?5925% 1?1) $§9 ”5‘1% (m'\/ﬁﬁm& 1}8@%59 265. 9

[MtH . Intérmediate 4 Chl oro-2- tnethv ' et hyl
) - 1/ 1 - nvr azbV=53%H3 A Hol (S@H)dy7|9|(ﬁﬁﬁ\)f Phﬁﬂjnb?(b]éﬁéé]ﬁl tr| | e The
solution of 2-[(2,5-dichloro-4-pyridinyl)am no]benzonitrile (110g, 396
nmmol ), 3- nmethyl-1-(1-nethylethyl) JE é'alzol 5-amine (55.1 g 396 mmol ),
and cesium carbonate (387 g, 101187%@%—1 n 1, 4 d| oxane (2 L) was
degassdf by 2N@-Gilsreaf{4-anig/1-2-(2melhyls Py AR H gl /ety thyl CB

INAP) (19.71 g, 31.7 mol) fo||oY§ 9 E@ngéum acet at e (3 55g. 15.83
m nol) were added. The reaction ure was heated to reflux for overnight

wi der N2. The reaction m xture N lageh t he |i quid was
concentrated. Ethyl acetate (15 I\n f |1
added. Layers were separated. Et

by 1 MHCL (1000 nL) were
23~ washed with 1 M 15HCL unti |
no product was observed by HPL 100U n1_ td’lal 1 x). HO phases were
conbi ned, and backwashed vvlth acetate gs ¥ 1000 L), until the
pr oduct peak was relativity pure |n t he HCL- ayer The HO layer was then
basified with NaOH (50 ww followed by 1 M to ph-4 resulting in a cloudy
sol ution. Ethyl Aé&@?‘a%VémP?WWh?fﬁﬁ)d%,Qr é?@ﬁd%ﬂ%é‘pym}@n%ﬂ‘é separated. The

e]E hyl acet ah@nhyas)bwashiad3vh b, dyélnﬁa)l)amdleawa]p@rr@&@q)mpgv\ﬂ)ilerpylaauusraahﬂez ation -
after

ditjaon o eth 20acet at act s filtered to
ot sods e o e SR P e A R AR E LS A Ration e be done
by filtr at mmnmeﬁvamga;sedsmder dfrogai foc h0 oones palramnmt(lh)eacme ieR nig ¢UrommolAl |

sol i ds and 1?&/]% 1 141 %g%ﬁ&l‘ﬁ 1%\4&% g%c%(?rm“eofﬁmngn éwagﬁe ted1nano1l étha

| or o- 2-{[ 3- net pyraz am nol 4- pyri dinyl)am no]
benzoni tri P& Q@OS b alzﬂolrenn%@lcro“aze A 1Yy ?ufe’l“@)ml lwe@maafveapra agdipe| | ow
solid. 1H Nyﬁue(ﬂz@@lsmd i EeSPr, qﬂi}red t@ﬂlr&:l;{e a?tf&l thrd an Acr&h&%n bﬁ'lﬁe@fuﬁheramﬁ)@ (s, 3
H) 254284 %% nt PLZ%(S 95@ tq(g&tl ith{).1% fi FHt) !t (td,
D7 55201, gt Dafiprfelgs s g gt Pydoogint s 62" 1y 1
H 7.90 ( d(dodll?ﬂ?ed%ﬁi evipom@edHphe bibwhloil ZesBide & dillitedHh DBIFAR (velter Wi ddded 3\ Hz, 2 11);
HPLC Rt = 2 pl%gpltaté%ras%% 0(.1 §|v~)as ﬁlEeMal(_)&f aﬁc{acg'l%d %ﬂde?x%guu%i at 40° C for 5 hrs. LC-MS

[M+H] = 429.1. 1H NMR (400 MHz, DMSO-ds) 3 ppm 11.93 (s, 1 H) 9.48 (br.s., 1 H) 8.26 (s, 1

H)7.94 (s, 1 H) 7.58 (d, J/=7.33 Hz, 1 H) 7.44 - 7.51 (m, 2 H) 7.23 (s, 1 H) 7.08 - 7.16 (m, 1 H)

25  6.38 (s, 1 H)3.70 (s, 3 H) 3.65 (d, J/=7.33 Hz, 2 H) 2.03 (dt, J/=13.71, 6.92 Hz, 1 H) 1.77 (s, 3 H)
0.75 (d, J=6.57 Hz, 6 H).
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Internediate 5 2-[(5-Chloro-2-1

[ 3-net hv1-141- et hvl et hyl ) - 1H pvrazol- 5- qam nol - 4- Ovri di nvBam noThenzo c
acid 52-WO-20lwexy82- 1[ 3- net hyl-1-(1- et hylet hyl) - 1H pyPraTak2@®99dj16am no;
-4- pyridi nyHam noThenzonitrile (80 g, 218 mmol) was di ssolved in

1, 4-dioxane (1.5 L) and 1 M NaOH (1500 InL, 1500 nmol) was added. The
suspensi on was refluxed overnight. After cooling to RT, ethyl acetate (1 L)
was added and | ayers were separat edgxdfige yater | ayer was washed with 1 L of
et hyl acetate. Bth organic la ers er e _conpi ned and li)ac was ed with 0.1 M
NaOH (1 L) 10unt O P Bttt O Ra S B B Er Vet i ot gatr e HEBEGAaNi cs were

t hen di scarded. C0an ned a antied ]eN- hedeth 1 L of ethyl
acetate. The water |ayer was then aci dified with acetic acid (very slowy
to ph - 7). The solid was filtered and 2-[ (5-chl oro-2-;

[ 3-met hyl - 1- (1- et hyl et hyl ) - OH

1H pyrazol - 5-yl [ am nol - 4- pyri di nyBami noThe@zm c acid (67 g, 165 mml, 76 'A
yield) was isolated as a yellowsql i dN"1K N 00 MHz, DMSO- d6) S ppm 1.28
(d, 1=6.57 Hz, 6 H 2.11 (s, 1 0 n/657Hz 1 H 5.96 (s,

1H 6.83 (s, 1 H 7.09 (ddd, J=.O£‘| 512H303Hz 1H)740(1H)7.52-

7.61 (m 2 H 7.91 -8.16 (In, 8.55 (S,H 10.17 (brs, 1 H 13.64
(brs, 1 H; HPLC R= 2.35 nin, M5 (ESO [MAG = 386.1. Exanple 41b
202-1(59Ch loro-2- ;13-tnethvl-1-(1 -nmet hy ethvl)-1//-pyrazo |-5-v
f1 am nol - 4- pyri @llnnMomertula@bvasNhargmlmy mamﬁm@yﬁc@l@l)ammo -N- To a solution

f 2-R5-chl 2- 1- lLeth | -4-
grl di nyl ;:ar(no?r%%%%é}li’%%?rg%%@g%m 6976%2 By %ml )(1 (?th?%%?/lé’?% Y/%en%g':nr |ngzol e
(29.3 g, 19Mmerhb)(140m2BRY) del)tcn@ltnhselﬂfoozrtnﬁﬁ? de 1(5700nhlad DA (adbeThe
N-(3-dit nerréaytloﬂ%1%99(&/99%@&2)556Nunc§} ﬁ%&g%@fop%ln%@ﬁaﬂgcglﬁn I)geetale%&8m£0(5 @3 and the

solution was stirred m nut es. roxyfiam ne driochl ori de
(15.951§, mlmﬁﬂ%}j[waa@ %@&&&6%@%% @@%Th%%@%«tmm%ra “%lr*eatﬁ #iatpbnal 15
i nr; es, than Qté@@‘tj €ehrdawand l@eﬂlh@nﬁ)cr(gvaa@g 18deicsePL0amY. |uawaleya@a?aﬂa@ar{d9ﬂe rrh 521
mmol ) was added dro on m xture wa ernight tat
The. 1 oom t GBS KEdR P FO FUB6 S e St S L BB il
acidified Web:hatezeﬁ'gilemt Iamqj(s(tQ%‘Vnwa)ter addmitslo with DO fvasc @ xl). Facticas wre X 2 L of

et hyl acet %&@TJ{Q& dédCE&ﬁ% whR e%q%w&g%\g@ﬁ %Elch%lrﬂe)l the i€ wadd dried

over tere evapor at e
t[3- met ﬁy| hq_ale.@:gnc}ﬂpgiw @t 41 ¢ drappyisg sk h@bydlgwy;eplamtqﬂ@qshed@m upon sonication. It
Spyridi nyl yagined oNaﬁdr&temc@M);m agmicdgr 2. Oc- Mlﬁmmm 43194%1 MM@J d, 92%

pure) was isolated as a 6 ppm 1. 27
(d, J=6.57 4 Mk WSdebyl(P§111§3ﬂbfsslﬂi9éé<bf3 §H7824(391 I(‘Mﬂ%f‘%%lé@ 1
I7-|)92 ?g (S,7.53- 12 @, 661) (31 - L1dm, THOE76 (s,71. . 10M, 111)h‘|b5(1ﬁ=981-H216¥2é(4g _32H)13
rine b8 (PEE ke d 18 s T o8 Rk e B 2o

Pr oduct28

Intermediate 9

2-(2-Chloro-5-cvclopropvl-pyridin-4-ylamino)-N-methyl-benzamide 1

A solution of cyclopropylboronic acid (0.38 g, 4.40 mmole, 1.5 eq) in toluene (100 mL)
25  was degassed with N, at 50°C for 15 min. To this was added Pd(PPhs), (0.17 g, 0.15 mmole, 0.05
eq) and 2-(5-bromo-2-chloro-pyridin-4-ylamino)-N-methyl-benzamide (1 g, 2.93 mmole, 1 eq) and
the resulting reaction mixture was again degassed for 30 min. To this a degassed solution K;PO,
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21(5-C h loro-2- [3-nmethy I-1 -(1 -nmethy ethyH -pyrazo I-5-y |I] am no) -4-
15pyri di nyl ) am no] - N- ( et hyl oxy) benzam de (173.3 g, 63.5% ww, 265.2

nmol es) waie 2diwei?sed in et hyl acetate (3.50 L, 20 vol umes)usacnd/obrat ed to
about 50C. To this solution was added Si-thiol (functionalized silica gel)
(87 g, 50% 1 oading). The m xture was held at about 50C for 16- 20 hours. It
was then filtered off the Si-thiol silica gel. The filter cake was rinsed

with ethyl @apel al ® hiolX 4200n Aid (4 RAGH) ac@&plmt)he! ﬂoh@h@ﬁt}i‘@ﬂeﬁlltfﬁg?@&tﬂﬁd Then
t he conbi ned filtra es shed 20with 1 ueous anmoni @%Fem rmat e at

pH 9.4 (5 XUt wasehyred %‘1‘?@%&?‘8 THents &y OBt ‘n‘“r‘i qed&FF PEFF{UEEG gnesi um
sul fate. Dmiaedluktl @ACwwas(160 thit )ené teraexdasddviipp e 37dnynEssbigidvigagc a yel | ow
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nmet hyl et hyl y = =pyrigin I benzam d
e (85.0 7§8§rzﬁ‘;af&”?§f9%60vefa '§§€%$égi&%£g¢2ﬁ$q¥b@g§§£ %6 % solid.
1H NNR10400 MHz, DMSO- d6) 6 ppm 1.27 (d, 1=6.57 Hz, 6 1-) 2.10 (s, 3 H 3.70
(s, 3 H 4.39 (qU|n J=6.57 Hz, 1 HghH, gigs 1H W
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(m 3 H 7. 9824%C gthyl- !l.q. o_u_ago -p 11n -ylgmis gmethd- 1 H) . C18
HPLC RT = 6.2 m nutes (99 0% purlty) benBide ESI ) : 415.0 [M114]
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am no; -4- pyridinypanino]-N—(ZEiE:;o ) zam de (235.2 g total weight,

228.0 g assayed content, 549.5 | e¥) s slurried in ethyl acetate (7.1
L, 30 volunes). The m xture was makput 50-55C to afford a cl oudy
sol ution. The cl oudy sol ution was filteregd. o the filtered sol ution was
added 2.0 MHCI in diethyl ether (210 g ﬁL 1.02 equiv.) over 15-20
ninutes Upon 10HCI addition, a white sl y was observed. It was stirred

room_t enperature for about 16- 20 hours, s collected by
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pressure to give a crude product. The crude compound was purified by column chromatography
over neutral alumina using 0.1% MeOH-DCM as the eluant. Solid compound so obtained was

25  washed with diethyl ether and pentane to give the title compound as a yellowish solid (16 mg,
17%). "H-NMR (400 MHz, DMSO-de): 5 0.52-0.59 (m, 2H), 0.89-0.99 (m, 2H), 1.52-1.62 (m,
1H), 2.05 (s, 3H), 2.76-2.77 (d, 3H, J= 4.44 Hz ), 3.52 (s, 3H), 5.96 (s, 1H), 6.69 (s, 1H), 7.01-
7.05 (t, 1H, J=7.48 Hz), 7.42-7.45 (m, 1H), 7.51-7.60 (m, 1H) 7.64-7.66 (d, 1H, J= 7.32 Hz),
7.72 (s, 1H), 8.37 (s, 1H), 8.55-8.65 (brs, 1H), 9.96 (s, 1H). LC-MS [M+H]" = 377.2.
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A vessel was charged with

2-[(2,5-dichl oro-4-pyridi nypam no] - N- et hyl benzam de (100 ng, 0.322 nmol),
1- et hyl - 3woebtwde237B- pyr azol - 5-am ne (60.5 ny, 0.484 MDIPLT/USE00163

25car bonate (315 ng, 0.967 mmol), 1, 4-dioxane (5.0 nL), and THF (1.0 ni).
The reaction mxture WO 2010/ 062578PCT/ US2009/ 062163 was degassed by
nitrogen for 10 mmat which tinme (+)-2,2'-bis(di phenyl phosphino)-1,1'-

bi napht hal ene (40.1 ng, 0.064 nnDI) Qﬂ@@ ladium (11) acetate (7.24 ny,
0.032 mml) in_a_m ni num anount _of 1 4 d|ox ne were added, The vessel was
seal ed and t he2i&k T CEUR 67 WY I BREY ooy v D C for 40
mn. The resulting suspenS|on was m@mmedmeMroonl5tenperature and filtered
through celite. The filtrate was evaporated to dryness and the crude
reaction mxture was purified b -ghase HPLC to give the title
corrpound as a solid (45 ng, 309% VB M C20H23C1N60) = 398.89, (M+H)I
= 399, 401; 1H NWR (400 MHz, CHMORGHORKM mHGOppmS 34 (s, 1 H 7.94 (s, 1
H 7.66 (br. s.,lH)751(d/J’-7*8Hz L31 7.47 (m 2 H 6.96 -
7.17 (in, 1 H 6.58 (s, 1 H 6.19 (t, 1=5 HzN1 H 5.86 (s, 1H) 4.01 (q,
101=7.3 Hz, 2 H) 342-362(n 2 H 2.2 (s, 3 H 1.37 (t,./=7.3 Hz, 3 H
1260173HZ WL { d 24( -pyridingd-yl, )

2- ({5-chl or o- 2- f‘fﬁ I RhgTes V‘i’e)‘%er HOT s e PP an RSN B RY P BEn z ani de
conpounds lrﬂethubltenatnad (0.075SBabRemiBolwer e meelrfameuylﬂﬁmmzol -3-ylamine (0. 035 g

2-[(2, 5-di ghhafQr, ‘hgé{)rbgbﬁy(‘[o)zﬁgbﬁé’lm%‘?&'§¥&)Q§&‘F@H}o%egsﬂﬁ)%ﬁ%ﬁ&e?&ﬁ'ir%zo' es

substantially accor Eg rocedur e of
PYRA' <" - - - mixturypjagylegas WNhﬁ‘efOP}(f mmtﬁSaTaéﬂsznlftw{es@U*ﬂd%ﬂf%h(zbapa(@ 0&tg, p007 LC- MB
(ES) m t = 13D 0(0MsdDattd xabith M R09 di 03RS wdMbL, .06 L) lhd B Rd@E wadtegassed again

10 with N, for another 10 minutes. The resulting reaction mixture was irradiated in a CEM

microwave at 110 °C and 150 W for 45 min. The progress of the reaction was monitored by
LCMS. After completion of the reaction, Cs,CO; was removed by filtration and the filtrate was
concentrated under reduced pressure to give a crude product. It was purified using column
chromatography over neutral alumina using 0.2% MeOH-DCM as the eluant. The solid compound
15  so obtained was washed with diethyl ether and hexane to give the title compound as a white solid
(20 mg, 20%). 'H-NMR (400 MHz, DMSO-ds): 3 0.50-0.62 (m, 2H), 0.88-0.99 (m, 2H), 1.15-1.28
(m, 3 H), 1.55-1.65 (m, 1H), 2.07 (s, 3H), 2.76-2.77 (d, 3H, /= 4.36 Hz ), 3.82-3.95 (m, 2H), 5.95
(s, 1H), 6.68 (s, 1H), 6.99-7.10 (m, 1H), 7.42-7.50 (m, 1H), 7.50-7.55 (m, 1H) 7.64-7.66 (d, 1H, J
=7.6 Hz), 7.71 (s, 1H), 8.30 (s, 1H), 8.55-8.70 (brs, 1H), 9.95 (s, IH). LC-MS [M+H]" = 391.4.
20
Intermediate 10

2-(5-Bromo-2-chloro-pyridin-4-ylamino)-N-methoxy-benzamide

NEz | Br
S Y
H
Hl}l (@]
/O

A mixture of 5-bromo-2-chloro-4-iodo-pyridine (5 g, 15.72 mmole, 1 eq), 2-amino-N-
25  methoxy-benzamide (2.61 g, 15.72 mmole, 1 eq) and KsPO, (8.34 g, 39.3 mmole, 2.5 eq), and 1,4-
dioxane (30 mL) was degassed with N, for 1 h. To this was added DPEPhos (0.67 g, 1.25 mmole,
0.08 eq) and Pd(OAc), (0.07 g, 0.31 mmole, 0.02 eq) and this mixture was degassed again with N,

for 30 min. The resulting mixture was refluxed for overnight. After completion of reaction, solvent
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NI,\- (400 MHz, MeOD) 6 ppm 7.91 (s, 1 H) 7.67 N* yp am no]j - 4-
pyridinyl) am no)-N ethyl benzam de / (dd,| :7 8 1.52 Hz, 1 H) 7.44 - 7.58
(m 2 H wokdiojos278 (m 1 H) 6.61 (s, 1 H 5.98 (s, 1 HpC3UB2000962183 H) 3. 37
- 3.46 (m 2 H 219 (s, 3 H 1.21 (t,/=7.3 Hz, 3H) 44
2-05-Chloro-2-[(1-ethyl-1H pyrazol -5-yl)am no]-4- pyridinyllamno)-N

et hyl benzamde N),,,, 2 LGM (ES) mz = 415, 416 (M+H) ; 1H NWVR (400

%3 O;'—?j@%@)i uﬁiepﬁﬂﬂcgd 1%5551(1‘@ and estdlie @asQﬁuté@wnh'szlfgr (17004rﬁ4) ar7d Rffaclem 2 H)

5 93 - gtg%%( OP&D&M (le 1@% m{d&] COT%J?&erWl?}% ng_DNerg dg%l over sodugn %?}fat%m 2 H)

1. 34- 1. 49 fifterpd &d kncdntr26d (rider rddadedPrdstmye t3 giv) a crude compound. It was purified by
column chromatography over silica gel (60-120 mesh) using 20% Ethyl acetate-hexane as the
5  eluant to yield the title compound as off white solid (3.5 g, 62%). "H-NMR (400 MHz, DMSO-dg):
3 3.56 (s, 3H), 6.88-6.98 (m, 1H), 7.08 (s, 1H), 7.17-7.25 (m, 1H), 7.26-7.35 (m, 1H), 7.82-7.90
(m, 1H), 8.23 (s, 1H), 12.86 (brs, 1H). LC-MS [M+H]" = 356.30.

Intermediate 11

10 2-(2-Chloro-5-cyclopropyl-pyridin-4-ylamino)-N-methoxy-benzamide
N7 |
A"y
H
Hl}l O
/O

In a sealable tube toluene (50 mL) was degassed with N, at 50 °C for 15 min and to this 2-
(5-bromo-2-chloro-pyridin-4-ylamino)-N-methoxy-benzamide (1.5 g, 4.21 mmole, 1 eq),
cyclopropylboronic acid (1.4 g, 16.85 mmole, 4 eq) and Pd(PPh;), (0.24 g, 0.21 mmole, 0.05 eq)

15  were added and resulting mixture was degassed for 30 min. To this NaBr (0.44 g, 4.33 mmole,
1.03 eq) and a solution of KF (0.8 g, 13.90 mmole, 3.3 eq) in H,O (3 mL) were added; again
degassed with N, for 15 min. The tube was sealed and the resulting mixture was heated at 100 °C
for 24 h. After completion of reaction, reaction mixture was allowed to cool at room temperature,
poured into water (100 mL) and extracted with toluene (2x50 mL). Combined organic layer was

20  dried over sodium sulfate, filtered and concentrated under reduced pressure. The crude compound
was purified by washing with 0.5% DCM-Et,0 to give titled compound as pale yellow solid (0.7 g,
53%). "H-NMR (400 MHz, DMSO-de): & 0.57-072 (m, 2H), 0.97-1.10 (m, 2H), 1.62-1.75 (i, 1H),
3.68 (s, 3H), 7.02 (s, 1H), 7.11-7.20 (m, 1H), 7.51-7.67 (m, 3H), 7.94 (s, 1H), 9.62 (s, 1H), 11.92
(brs, 1H). LC-MS [M+H] = 318.2.
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WD 2010/ 062578PCT/ US2009/ 062163 45 2-[(5-Chloro-2- t[3-nethyl-1-

(1-methyl ethyl)-1H pyrazol- Ib-....* LGMs (ES) raiz = 413 (MtH)I; 1H NWR
(400 MHz,wONBO/W8)786 ppm 10.04 (s, 1 5-y | | am nol P€T/US2009/062163
pyridi nybam no]-N ---iN8.71 (t, .1=5.4 Hz, 1 H 8.48 (s, 1 H 7.97 (s, 1

H 7.71(dd, 1=7.8, 1.26 Hz, 1 H) 7.44 - ethylbenzamde 7.59 (in, 2 H)
7.04 - 7.19 (in, 1 H 6.69 (s, 1 H 5.93 (s, 1 H 4.30 - 4.45 (in, 1H
3.22 - 3.31 (m 2 H 2.10 (s, 3 Hkadpi@s® 1.36 (d, 1=8.0 Hz 6 H) 1.12

-7.2 Hz
(t X ’2—[35—C clopropyl-2-(2.5-dimethyl-2H-pyrazol-3-ylamino)-pyridin-4-ylamino]-N-methoxy-

benzamide
AN N“ N SNH o
| H @)\

5 To a 10 mL microwave tube were added 2-(2-chloro-5-cyclopropyl-pyridin-4-ylamino)-/N-

N"O~
H

methoxy-benzamide (0.075 g, 0.24 mmol, 1eq), 2,5-dimethyl-2H-pyrazol-3-ylamine (0.05 g, 0.47
mmol, 2 eq), Cs,CO; (0.23 g, 0.71 mmol, 3 eq), and 1,4-dioxane (3 mL). The resulting mixture
was degassed with N, for 15 min. To this was added Pdy(dba); (0.015 g, 0.014 mmol, 0.06 eq) and
xanthphos (0.03 g, 0.06 mmol, 0.25 eq) and the mixture was again degassed with N, for 30 min.

10 The resulting mixture was irradiated in a CEM microwave at 120°C, 150 W for 35 min. After
completion of reaction, solvent was removed under reduced pressure and crude compound was
purified using column chromatography over silica gel (100-200 mesh) using 1% MeOH-DCM as
the eluant followed by prep HPLC. Solid compound so obtained was washed with diethyl ether
and pentane to give the title compound as an off white solid (11 mg, 12%). "H-NMR (400 MHz,

15  DMSO-de): 6 0.52-0.60(m, 2H), 0.82-1.00 (m, 2H), 1.50-1.62 (m, 1H), 2.05 (s, 3H), 3.52 (s, 3H),
3.70 (s, 3H), 5.96 (s, 1H), 6.67 (s, 1H), 6.98-7.10 (m, 1H), 7.40-7.60 (m, 3H), 7.73 (s, 1H), 8.39 (s,
1H), 9.46 (s, 1H), 11.88 (brs, 1H). LC-MS [M+H] = 393.4.

Example 56
20 2-[5-Cyclopropyl-2-(2-ethyl-5-methyl-2H-pyrazol-3-ylamino)-pyridin-4-vylamino]-N-methoxy-

benzamide

N0
,\kNN/NHO

CF @)L,o\

Iz

To a 10 mL microwave tube were added 2-(2-chloro-5-cyclopropyl-pyridin-4-ylamino)-N-
methoxy-benzamide (0.075 g, 0.24 mmol, leq), 2-ethyl-5-methyl-2H-pyrazol-3-ylamine (0.05 g,
25  0.36 mmol, 1.5 eq), Cs,CO; (0.23 g, 0.71 mmol, 3 eq), and 1,4-dioxane (3 mL) and the resulting
mixture was degassed with N, for 15 min. To this was added Pdy(dba); (0.014 g, 0.014 mmol, 0.06
eq) and xanthphos (0.03 g, 0.06 mmol, 0.25 eq) and this mixture was again degassed with N, for

another 10 min. The resulting mixture was irradiated in a CEM microwave at 120 °C, 150 W for
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Internediate 6 1-Ethy 1-3-1241 -PVITO lidiny )ethvl1-1H pvrazol -5-am ne O
1-12NN. N 51 nt. 6a)

N - 11- Et hw0-28101823780- 241- ovrol i di nvl) et hvll-1// - ovr azol PETNE2002/023183
trifluoroacetam de Pent af | uor ophenyl trifluoroacetate (497 ngy, 1.773
mol ) was added dropwi se to a stirred sol ution of

(5-am no-1-ethyl-1H pyrazol -3-yl) acetic acid (150 ng, 0.887 nmmol) and

pyridine 10§ Qunl43tehihe re;ouzl?@asrﬁn@@éd)som%t %46Em((vsd e redlB& p’fe@ﬁ?etdn@&u(ﬁg xture was
1N

stirred for 15 mn n- ol i di ne was added. The
reacti on nP Wgawgpe@tbgf? Tagn gyro P OVE ﬁel%l'Pﬁgo%’in?@gU%@g\}\ééwe@%l ed and
quenched wnDdM avalieetuaftSololpd Byehskixg walcdighy whérhndicdr: H3RLM tdbee extilact was

dri ed t h i.fied
e S e T e T N o A R i = A
CHL OROFGRVOE$-1 06 603 15327 (1n, 3H)2.55- 1265Kin, 1EB1H07 (8 387 370 3, 6. 180395 (H) 3,48
(t, J= 6.8k 98[@‘)1H)36 gzﬁ(s (ﬂH) 6~])0 7808 Ha%), 7240)7,603m681) (B2 (L, 844 @719, -/ = 7.2

Hz, 2H), 5.30 @f %

1- et hyl - 3- féwégxbﬁ)zll( (‘?f?rlﬁblﬁcd\/[ i ﬁy4f131// nyrazol - 5-ani ne N-N

To a solution of NN {1-ethyl-3-[2-0x0-2-(1-pyrrolidinyl)ethyl]- 1
H-pyrazol 5-yll -2,2,2- trifluoroacgeta 120 ng, 0.377 mmol) in methanol
(1.5 nL) was added 2M HC (1 naL Mﬂﬂ%ﬂ) and the reaction mxture
was stilPred at 50 : Fropan EE: chie

usi ng saturated NaHCO3 sol ut| on and co
under hi gh vacuumto give 79 ng and S
purification. Ms: (MH)-=222. | HNMR (200 MHz, DMBO-d6) o ppm 1.18 (t, J=
7.2 Hz, 3H), 1.70 - 1.85 (in, 4 . (6, J =6.8 Hz, 2H), 3.31 (s, 2 H),
3.43 (t, J=6.8 Hz, 2H), 3.78 (q, J= 7 2H), 5.11 10(s, 1H). Int. 6c)
l-ethvl-3-[2-(1-nvi olidinvflethyl]-1 ragol-5-am ne NO H2NN To a
sol ution of 1-ethyl-3[2-0x0-2-(1-pyrroNdi nyl)et hyl]-1H pyrazol 5-anme (600

ggaeé ;8§Om: Z)I ! %fl)te%%/? utYOn OQIS(l)Jpri'Open)/Q)OTOI’HC 2101&: pmacoq ester (g ?l V\@tﬁ 61 mmo e, Qat h was

in toluene (200 mL) was degassed with N, at 50°C for 15 min. To this was added Pd(PPhs), (0.68

i renil;ns neutral i zed
entrated The resi due was dri ed
for next reaction w thout further

g, 0.59 mmole, 0.1 eq) and 2-(5-bromo-2-chloro-pyridin-4-ylamino)-N-methyl-benzamide (2 g,

15 5.87 mmole, 1 eq). This mixture was again degassed with N, for 30 min. A degassed solution of
K5PO; (4.98 g, 23.48 mmole, 4 eq) in HO (8 mL) was added to the above mixture in one portion
and the resulting mixture was heated at 110° C for overnight. After completion of the reaction, it
was allowed to cool to room temperature and solvent was removed under reduced pressure to yield
crude product. It was purified by column chromatography over silica gel (60-120 mesh) using

20 0.5% MeOH-DCM as the eluant to give the title compound as an off white solid (0.8 g, 45%). 'H-
NMR (400 MHz, DMSO-de): 6 2.06 (s, 3H), 2.73-2.74 (d, 3H, J = 4.52 Hz), 5.14 (s, 1H), 5.46 (s,
1H), 7.04-7.15 (m, 2H), 7.45-7.60 (m, 2H), 7.64-7.71 (m, 1H), 7.96 (s, 1H), 8.60-8.72 (brs, 1H),
9.87 (s, 1H). LC-MS [M+H]" = 302.2.

25 Example 57
2-[2-(2,5-Dimethyl-2H-pyrazol-3-ylamino)-5-isopropenyl-pyridin-4-ylamino]-N-methyl-

benzamide

CH,
e
NN ” Z NH O

/

Iz

61



15LAH (1.0 nL, 2.00 mmol) solution dropw se, and the reaction m xture was
stirred for 5h at rt and 30 mm at 50 degree. The reaction m xture was

car ef ul | ywquernatsesfswi t h net hanol foll owed by water and eocmaseawasBsds The
resi due was washed with DCM net hanol 5 tinmes. The extract was concentrated
and the residue was purified using HPLC under the basic conditions to give
220 ng of product Ms: (MtH)+= 208.7. 11 NWMR (400 MHz, CHLOROFORM d) 6 ppm

1.37 (t, J= 20774a HzmL &ﬁ}owa;&e 4SS \{zdgladd%h'&-(z &1(5@54%ﬂopeﬁﬁ)piyncgn Z lafdifo)-RH) , 3. 42

E :5n0‘1|2|C_)|I)’ o- %16 ;Hrbepzam‘ljde (0. 0725 g, 0.25 mrlr_121 leq), 2 5 dl(methyil2 —pyrazol—?—anme (0.055 é, 0150

- et hy1- 342xibdod, pyen ), 04,C0H (02E ket Taynhnhol, BHe pand a2 alioxareA haNThoksutinp yniitge wyd ] am not
- N-net hyl T

2402, 5- o ol Bea Yooy Ry & B RhEN IR R0 B0 By e ooy
1- et hyI > 342r(((174pym1 <9I3| edll W@WW}}? the ppxsyre degeisedBigamiviieN( fpoangtherg 0 NOMBRY

nunol ), Ceﬁh@ﬁhﬁ%@QQ&Q&%nhé@@aﬁ@bméaﬁé§cﬁmmﬁ%nwﬁ@@tﬁo%tﬂﬁ@&ﬁ@@m@g nm), and

the m xture was egasse g ni trogen through for 15 mn. Palladi um
(rn) acetaP@l(éeWQgﬁﬁot@”@f?th%SFT“a éﬁ&ﬁp“@?i“ﬁﬁcﬂﬂ’“%C@§@3WFnol) wer e
added, and rénfv@ed BalEtiONandithetiillrat wid Sont&inead @deratduded@rassuvd Tike rSstnuhg értd@ Wi der

m cr onwave con d|t|ons The reaction mxture. g and
concent  at S0t Ra(d s Rl ot BB GRSt Bl P B
condltd@nsﬂ@@b@ﬁﬁﬂMﬁﬂWﬁiﬁ%@Zwmmmmﬁwam@ﬁ“mﬁﬂwgﬂﬂﬁbmmﬁﬁﬁ)ﬁiUW@HﬁWMMHannute
run, A0%ACHRL20.5 200 BARAQH) 090K AGN} = 3200, 01 36 NEHOUs W L, IM det ecti on
at254rm)tog;92(29 kot (:SS:I nyf)réz() @NE:? SQABIJB.MNNR
(400 MHz, DNB&d6) 11O %Wnéﬁllﬁi 62’@ 7(0ts (m.q1E).7 45T §3(m, BRY.01- 1030, (/=41 2. 45 (m
4), 2.60 (my),4Hb (s, B1)73048((4,1HY,3.54-807 ks, 181D .61 B, BH. I((C}MS:[NHE "Z3zg. 2H), 6.03
(s, IH, 6.74 (s, IH), 7.11 (m IH), 7.49 (m IH, 7.54 (m IH, 7.71 (d, J
=7.2 H, 1H), 8.00 (s, 1H). Internediate 7 202-Am no-N nethoxv-benzam de
0 15 To a mixture of isatoic ambhyndé¢ste (40 g, 245.39 nunol, 1 eq) and
o-met hyl —hys pxy kst 01 DY RERL Q) (5%Qm%?vlgvncfﬁ@@vlgl%mmjﬁ'm%thvllbe%aﬁ%)e in

Et OH: H20 (97 I) (1000 ni) was added triethylatnine (51.2Z2 niL, 368.09 ntnol e,
1.5 eq) and resulting m xture S reflux for 4h. After 25 conpletion of
reaction sol vent was renoved un pressure and residue was dil uted

with water (500 ni), extracted acetate (3x250 niL). Conbi ned

organi c |l ayer was dried over so |u&lsulf Yfiltered and concentrated
under reduced pressure. Solid conmpound afned was 51 purified by
washing with diethyl ether and hexane t velthe title conmpound as brown

solid (20g, 49%. 1H NMR (400 MHz, DMBO-d6): 3.67 (s, 3H), 6.20-6.40 (brs,
2H), 6.44-6.53 Amyluthieof 2-6-20-drokthy-PlI-pgrazof-3 JBrip)-5-isPprd@nstpy@di¢hy  1H), 7. 30

(d, 1H J= yl%mﬁlor%)meth%l]—-beﬂganﬁ(ﬁ’(o. i]-SI_Q, 0.3%%e,[1l\4q)+in ethanol (10 mL) was degassed with

20 N, and to this PtO,(0.012 g, 0.052 mmole, 0.15 eq) was added. The resulting mixture was stirred
at room temperature under H, atmosphere with balloon pressure for 10 h. After completion of the
reaction, it was filtered through a celite bed which was then washed with ethanol (10 mL). The
filtrate was evaporated under reduced pressure to give a solid residue which was purified by
washing with diethyl ether to give the title compound as a gray solid (80 mg, 61%). "H-NMR (400

25  MHz, DMSO-de): 6 1.24-1.26 (d, 6H, J = 6.76 Hz), 2.05 (s, 3H), 2.75-2.76 (d, 3H, J = 4.48 Hz),
2.89-3.10 (m, 1H), 3.53 (s, 3H), 5.96 (s, 1H), 6.67 (s, 1H), 6.85-7.10 (m, 1H), 7.40-7.50 (m, 2H),
7.65-7.67 (d, 1H, J=7.76 Hz), 7.86 (s, 1H), 8.36 (s, 1 H), 8.60-8.70 (brs, 1H), 9.89 (s, 1H). LC-MS
[M+H]" = 379.2.
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= 167.2. 5 Internediate 8

2-12,5-Di chlororwridi n-4-vlam no) - N-nmet hoxv- benzam de

(CR637- KSR0Q6B8H6278A1) 10A m xture of 2,5-dichl oro-4-i edoAsgenodsaies (40 g,
146.5 mmol e, 1 eq), 2-am no-N tnethoxy-benzam de (24.32 g, 146.5 tntnole,
1 eq) and K3,1304(77.72 g 366.2mmole, 2.5 eq) in 1,4- dioxane (600 nL) was
degassed with N2 for ih. To this were added Pd(QAc)2 (0.657 g, 2.93 nunole,
0.02 eq), DPEPhos (6.31 g, 11.7 mmlgamfe §8 eq) and agai n degassed for 15

mn with N2, Th re i.ng ure yas stlrred t 110°)C for overnight.
After conpl® P - T pyrizgl-d Agppriqindiamino)-Nepelylbguzamide 1 ot i on,
di ssol ved in water (500 rrL) andNextr GM th et hyl acetate (5x200 InL).
Conbi ned organic |ayer was drigf ver |so iumsul fate, filtered and
concentrated under reduced pres H:oajpound so obt ai ned was

solid (40g, 53% . 1H NVR (400 MHz, DIVBO 63 (s, 3H), 7.06 (s, 1H),
7.15-7.22 (m 1H), 7.48-7.57 (m 2H) (d, 1H, J= 7.48 Hz), 8.25
(s, 1H), 2010.66-11.45 (brs, 1F) LC—I\/S M + Hf = 312.3. Exanple 47

2- (15- Chl or 0- 2- Wal(BnIelisqq@blhy@ewmﬂWéi@tiMM&émml)m1WrN di nvl | am no)- N
A mcr va%e’;hwgﬁlzéﬁ@ﬁe @@%&Ml\fﬂrﬁd@, 1,5 dlmeth 1- lH—pyrazol 4-amine (35.7 mg, 0321

2- [(25d|chloro g y) benzam de 0. 64
mnol), 1,5 n%lﬁ‘w Oﬂlﬁ 8;9 %.I?BIPD zfe%lfw ??800(181%@1‘}1’5& 09628 ™R8 ya“af&lé%ﬁ'l%m

car bonat e @&2& (M1 mg, 0932 mmal))n andlofaﬂneqsaﬁlg/ THelrea (tdn Lesdl Jvas sthl@] 4@ a@ited an
mxture und nitro IIadlum(II) acetate
(56", 0 05eb ) S bbb AgAE g8l iy PIE B BEE T ube was
seal ed and%‘*heatni: m®m1@1%5ra@®nswee@comhlnmndWap@amch 24{5-4i8@o-C[dvedimétipht . The
dar k brigwn ;§Ql b4 ar 1%}1% f4i- i W_GEhy18 R, AR (8RR 0103 oL, | L3sWaS

di ssol ved quK/e r}) 0 ILytn 19?3 rlu)an Ac}lroedfasc (Pa]ﬂ%) Cor po?atl on;

www. pal | . cd’rﬁd)%{i”ﬁdsoﬂ"ﬁﬁdtahéﬁnogﬁﬁrl fied on preparative Agi |ent HPLC (5 to 95%

wat er : acet om\tlsam}g wWe1h; Q{mfimomgza@daﬁ)spﬁme 1dar Kubz.ovg, 30b)l3.seskdue was
di ssol ved in er was recipitate cr ashed out

and ves 11 D66t o™i 4iTad riter Wacdun 5t ot P s £ T8 kora e
desired pronas?(s(d18).nmg, 7.3 %9 as a tan solid. LCMs [MH = 387.1, 389.1.
1H NI\/R1$4OO MHz, DIVISOd6) d ppm11.91 (br. s., 1 H 9.41 (br. s., 1 H
7.85 - 7.98 (m 2 H 7.49 - 7.59 (m 3 1) 107.42 (br. s., 1 H 7.07 - 7.13
(In, 1 H 6.50 (br. s., 1 H 3.69 (d&xappld@® 36 Hz, 6 H 2.11 (s, 3 H).

Exarrpl e 48 2- éfs bhloro 2-({1-ethyl-3-[(methvloxy)methvl]-1H-pyrazol-5-yl}amino)-4-pvridinvlJamino } -N-
; 5- Chl oro- 2- I(13-di net hyl- IH pyraz01-4-yTl)am nol-4-nvridinvl '} am no)- N

( met hyl oxy) benzani de methylbenzamide
60a) 1-Ethyl-3-[(methyloxy)methyl]-1H-pyrazol-5-amine

NH,
LA
}\l_
@]
\

To a 25 mL round bottom was added 4-(methyloxy)-3-oxobutanenitrile (500 mg, 4.42
mmol), ethyl hydrazine (655 mg, 4.42 mmol), and 2 M HCI (2.210 mL, 4.42 mmol) in ethanol (10

purified by washing with hexane to @l ve EJQ; lt1 e conpound as yel |l ow sh

20

mL). The reaction mixture was stirred at the room temperature overnight. The reaction mixture

was then evaporated and partioned between 20 mL of ethyl acetate and 20 mL of 1 M NaZCO3.

25  The organic layer was washed with brine, filtered and evaporated to obtain 1-ethyl-3-
[(methyloxy)methyl]-1H-pyrazol-5-amine (450 mg, 2.465 mmol, 55.8 % yield) as a yellow oil.
The product was used in the next step without further purification. LCMS (M+H)" = 156.1; 1H
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NNHO 15 ,0 N A m crowave tube was charged with

2-[(2,5-dichl oro-4-pyridi nyBam no] - N( net hyl oxy) benzam de (250 ng, 0.8
nmol ), 1,8odnratehyrs- 1H- pyrazol - 4-am ne (187 ny, 1.68 mmpCY/USC@9i06a163
carbonate (783 ng, 2.4 mmol) and di oxane/ THF (3:1 ml). The reaction m xture
was degassed under nitrogen for 10 min and palladium(1l) acetate (9 ng,
0.04 mmol) and HI NAP 20(50 ng, 0.08 nunol) were added. The m xture was

stirred i nmm@@ m@m% dg)%%;nfl <)) (t4fl7m)ﬁz 3lH) 3Wa s, ?H?PQZ(?tﬁd 38Rd otihe
resi due dis iltere hi-u 'celite and thru an Acrodlsc

and purifi édlfsu% ﬁh%?l (&s%fﬁé Zﬁr(%bélﬁ ati ve Agl l ent HPLC (5 to 95%
wat er : acet oni trsdbe 2T 8- dn1do-3. V1 ety B -QUmaG i 1oy m eyl tH -SRg o MBYIBanGaYRE ned and

evapor at ed. % ﬁ &sNad%eﬁ to the residue and a tan precipitate crashed
out. It wa d under vacuum at 40C for 2 days to afford

the 25 desired product (55 ng, 18% as atan solid. LGM (ES) nliz 387.1,
[ MFH] - 1= 389. 1. 1H NMR(400 DIVISOd6) 6 ppm 11.93 (br. s., 1 H) 9.51
(br. s., 1 H 803 (s, | H 7.9¢ N G782(5 1 H 7.51-7.61 (m 3 H
7.07 - 7.15 (In, 1 H 6.68 (s, Pi 37QI(d"/=4.29 Hz, 6 H 2.07 (s, 3 H).

Exanpl e 49 NH O

2415- Chloro-2-1[4-met hv1-1-11- n‘ejt hyfet hv Hkpy+azol-5-vil]lam nol -4-rwidin
vflam no] - 1V- (net hyl oxy) benzami de N HN @ 5Aini crowave tube was charged
with 2-F(2,5-dichloro-4-pyridt hyparri noj - met hyl oxy) benzam de (100 ny,
0.32 ntnol), 4- e t net h th ng, 0.67
nol ), cesium car @na(fnémtu@dlvﬁas §reP%ed Sﬁbségt)larlrl%i (%Xm%cfp f)ﬁﬁfim(p%% 3‘06 mg } eaction
m xt ure wasthlzlle’g[als@bdbmmtéwl N Htpyoge}-aingre iks@adifird-aame- pabthydd Huyragdld. ) acetate

(3.6 ny, +) ibl,AP T%%Z ﬁ%qgﬁ he
reaction mL%?.V%r gﬁ\%as n g%%(gqo bat% dJ%(‘;%Jn%murs an 3eﬁﬁri n a

m crowave at’8 id5€F4(§5fP@r3 HD3 #i (7 3 BRES sp¥vVERtHwhE) e3dparthted sahl) ¢-heGrlesi due

di ssol ved |H)7W§‘0H16(lni1W§$411’}60€(ﬁﬁ§|H§h1701(d@@L7 te 1008, by oaly, AanElEsE, it o be
purified on arative A |Ient HPLC (5 to 95% wat er: acetonitrile with 0.1%
formc aci Ji*)) Eqa 428 hE 1@-1¢6mbithed and evaporated. The brown oil residue
was diluted in DMF and water was added. A precipitate crashed out. It was
filtered and dried under vacuumat 40C for, 6 hrs. LG M [M-11] += 415.1. 1H
15 NVR (400 MHz, DM SO d6) 6 ppm 11. 1 H 9.48 (by. s., I H 8.23 (s,
| H 7.93 (5, 2[Chpr&g {Bd(ethyioyy)ggthyly]- (nmegyvlathﬁmHWrazov&ﬂ]amq_m 2 H 7.24

(s, 1 Ky 7.12 (dt, 1=7.83, %V%zlnmmlrﬂe1h)me@11ﬁ9n£aggde s., 1 H 4.33 (dt, J=13

.1 4, 6.57 Hz, 1H)371(53 ]gs 126(d J=6.57 Hz, 6 H).
Exarrple 50 2028k 3dkithyloy i 1ak-pme fue s HHOMazelb-aming 7 o - 5- vf | am
noj -4-rwridi nvllcamho) N- NH,
/LN\
N=
0
N

To a 25 mL round bottom was added 4-(ethyloxy)-3-oxobutanenitrile (550 mg, 4.33

mmol), isopropyl hydrazine hydrochloride (478 mg, 4.33 mmol), and HCI (2.163 mL, 4.33 mmol)

20  in Ethanol (10 mL). The reaction mixture was stirred at the room temperature overnight. The
reaction mixture was then evaporated, and partitioned between 20 mL of ethyl acetate and 20 mL
of 1 M NayCO3. The organic layer was washed with brine, filtered and evaporated. 3-
[(Ethyloxy)methyl]-1-(1-methylethyl)-1H-pyrazol-5-amine (520 mg, 2.84 mmol, 65.6 % yield)
was isolated as yellow oil. The product was used in the next step without further purification. 1H

25  NMR (400 MHz, DMSO-de) 8 ppm 1.09 (t, /=7.07 Hz, 3 H) 1.26 (d, /=6.57 Hz, 6 H) 3.40 (q,
J=6.91 Hz, 2 H) 4.16 (s, 2 H) 4.32 (quin, J=6.57 Hz, 1 H) 5.06 (s, 2 H) 5.22 (s, | H)
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(et hyl oxy) benzamde HN O O A m crowave tube was charged with
2-[(2,5-dichl oro-4-pyridthypam no] - N( net hyl oxy) benzam de (300 ng, 0.96

nmol ), 1-wotgio/oé23m8t hyl - 1H pyrazol - 5-am ne (253 ng, 2. 0PCZASA00/0§216E€Si um
carbonate (939 ng, 2.88 mmol) and DMF (7 nl). The reaction m xture was
degassed under nitrogen for 10 mn and palladium (l1) acetate (10.8 ng,
0.05 mmol ) and BINAP (59.8 ng, 0.096 mmol) were added. The reaction m xture

was heated in agppbf(sleatoh- ﬁﬁrs%m%iﬁx&letﬁvmr.@ AR dIRAN HLYradol BLGRAWSY e at 150
C for 50 nm !t was evapgrﬁt ed and t he residue was dissolved in MOH,
filtered t Acrodi sc and purified further on
preparative Agilent HPLC (5 tpo 95% water:acetonitrile with 0.1%formc
acid). Fractions were conbi ned—gnd evaporated. The brown oil residue was

diluted in DWW and water was ad . AN flbitate crashed out. It was
filtered off and dried under vagudm afl 49 C for 5 hrs. LC-MS [M+EI ]+ =
401.1. 111 5N MR (400 MHz, DVsQH(4N' 6 NI11092 (s, 1 H) 9.48 (by. s., 1

H 8.27 (s, 1 H 7.94 (s, 1 H -7\59 (d,
2 H 7.22 (s, 1 H) 7.09 - 7.16 (m 1 H) (s 1 H 3.85 (q, /=7.33 Hz, 2
1-1) 3.71 (s, 3 179(s 3 121(1 .20 Hz, 311). Exarrple 51

102- [ (5- Chl or o- 4 rret 2- rreth ronv raz m no
-4-rwidi nvfl an%‘he&g‘ R?mp(’ ‘%&’aﬁdﬁ&?‘f 18 C}e%m%g“%xa&lp%i @ r%c%}ét\%m%ﬁbe was
char ged5wi fathPefy(iBetinAlli- @hhedwmm})ﬂwpychmhﬁmmem]ead\léfmﬂmbmyt)lﬁéﬁzam de (300

ng, 0.96 _ hylRe - 15(309 ny,
2.01 mmol) py%gé%ei h%ﬁggé%onat 4(‘343(%%%?13%@%@%%%) %%)%Zﬁ%ﬁl l%é%h{ %7

reacti on mbktuel.40dd Jdetfalds 6d) dAter3 hi - Yodgenot.flolz, 20D Arh(s, ?aﬁilﬂ ij&e(hlhladl um (I1)
acetate (10- I P frﬁpr added.
The reacti gn(g%’r% b%}g@%@qr@aﬁkgzﬁn?ﬁ Z?g\o? igs(%a? ﬁglg? 0 8709%% or 582h\rp9§7r0§rrrlld t hen
ina mcrondVé%at>h18b C for 40 nm Sol vent was evaporated and the residue
was di ggolved in MeOH, filtered thru cclite and thru an Acrodi sc an
purified further using 20preparativ% Agi Ig:znt HPLC (5 to 95%
water:acetonitrile with O. 1%form c Fractions were conbi ned and
evapor at ed. 2- g - edl-5-yl } dDiiNd) A -pandinyhlamap }-Was added.

A precipitate crashed out . It was &étﬂ“&lﬁﬂﬁg&ff and dried under vacuum at 40
-1H ol-3-

He, 111)7.51 (d, J=3.54 Hz,

C for 5 hrs. LC—I\/B I\/HrHI 429 1. T 0 MHz, DVBO-d6) 6 pptn 11.93
(s, 1 H 9.48 ( , €(s, 1 H 7.58 (d, J=7.33 Hz,
1H)744-751(m2|—|)723(s 1#kh, 708 - 7.16 (m | H 256.38 (s, 1
11) 3.70 (s, 3 H 3.65 (d, J=7.33 H 2.03 (dl, 1=13.71, 6.92 Hz, 1 H)
1.77 (s, 3 1-1) 0.75 (d"/=6.57 Hz, 6‘!_ . Example 52 2-

[ (5- Chl or 0- 2- 1] 3- (hydroxvnet hv1l-1 - &

-net hvligt hvl) - 1H Dvrazol - 5-vl Jam nol -4-  \__

pyridinyl | am noI 5(mat hvl oxy) benzam de OH 5
To a 25 mL round bottom was added 4-(ethyloxy)-3-oxobutanenitrile (550 mg, 4.33

mmol), ethyl hydrazine oxalate (641 mg, 4.33 mmol), and HCI (2.163 mL, 4.33 mmol) in ethanol
(10 mL). The reaction mixture was stirred at the room temperature overnight. The reaction mixture

was then evaporated, and partitioned between 20 mL of ethyl acetate and 20 mL of 1 M NayCO3.

20  The organic layer was washed with brine, filtered and evaporated. 1-Ethyl-3-[(ethyloxy)methyl]-
1H-pyrazol-5-amine (420 mg, 2.234 mmol, 51.6 % yield) was isolated as yellow oil. The product
was used in the next step without further purification. . LCMS (M+H)" = 170.1 (M+H); 1H NMR
(400 MHz, DMSO-dg) 6 ppm 1.08 (t, /=6.95 Hz, 3 H) 1.19 (t, J/=7.07 Hz, 3 H) 3.37 - 3.43 (m, 2 H)
3.81 (q, /=7.24 Hz,2 H)4.15 (s, 2 H) 5.09 (s, 2 H) 5.22 (s, 1 H).
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A m crowave tube was charged with

2-[(2,5-dichloro-4-pyridi nyBam no] - N( net hyl oxy) benzam de (188 ng, 0.602
nmol ), [ Swarhrnme1s781- met hyl et hyl ) - 1H pyrazol - 3- yl ]t net ir@maiS2¢o2462163;, 0. 90
mol ), cesium carbonate (589 ng, 1.81 mml) and DM F (5 m ). The reaction
m xture was degassed under nitrogen for 10 mn and palladium(l1) acetate
(6.8 ng, 0.03 10nunol) and BINAP (37.5 ng, 0.06 mmol) were added. The

reaction m xtur ewagisheakeol f1kaan3 Qbthy1B@bhidi]- 180 ykab10y Bndtios4and then in a
m cr owave at.géSgO Cfor 40 mn. It was evaporated and the residue was

di ssol ved i H0Q hxlgenzpide coljte and thru an Acrodisc and purified
further using preparative Agl lent HPLC (5 to 95% water:acetonitri le with

0.1% formc acid). Fracti ons wer e conbi ned and evaporated. Et0Ac was added
to the brown oil residue. Theﬁ‘b\iqm xture was l1l5heated and hexane was

added dropwi se. A light yellow Clcrashed out upon sonication. It
was filtered off and dried und 40 Cfor 12 hrs. LG M [MH11]1 =
431.2. 1H NWR (400 MHz, DI\/BOdG) 6 m11 3 Qor. s., 1 H 9.54 (br. s., 1
H 8.54 (s, 1H)796-801( 7 (m 3H 7.11 -7.16 (m |
H 6.70 (s, 1 H 6.10 (s, 1 H 4. 95 (t 81 Hz, 1 H) 4.43 (dt, J=13. 14,
6.57 Hz, 1 H 4.33 (d,1=5.56 Hz, 2 H 3.7 s, 3 H 1.29 (d, J=6.57 Hz, 6
H) . 20 Interrred t .

2- (2- Chl or o- 5- Cyl?eltlglg ?% pp }md was PréPared Afubsfaanl‘g[lailll?l eSﬁ{ﬂ)ed n Exalmp%) eSr? Zexc sm 1-

A sol ut Pon cBfl- %WM}WWW%H@W@O%@W@Q@@%& 5- amlmvd rn@ﬂrwlg pyThze. ééiM& n

tol uene (1QQ. k). 43@mgs+}gemmqmm Hebo) g%préea fL0k7 4By 1 §9t hi s was
added Pd( PP1-04

2- (5- br ono/2L %;WZ@% H)bglrﬁsfﬁlﬂv%ﬁﬂ - %&VA%H%PWIW%%I%I@&“(%S g1 9293 mol e,
lheq) agd T(sheH?j@S@J st my.eagy (Hn }{mzmﬁgves mﬁ H%gaa n7slz?3@a$21$d6a)‘>@16 32 r1n28 (Zo
this a egs u g nt nol e eq) in

m.) was ad 738% }‘l?%llﬂzétlﬁlg%gﬁnfg%d the resulting reaction m xture was

refl uxdd for overni ght. Sol vent was renoved under reduced pressure and the
residue was diluted with water (100%%% @nd then extracted with DCM (3 z75
m.). Conbi ned oranlc Ia er was dri €d over SOdI um sulfate filtered and
concent r at ed-lhee dilodd S pred s L H-ayrezgl-3rylaminagd wyebnyblaming s h-hva@pyd¥ conpound
was purified by colum chr orrat ogr arpammyﬁﬁn@ i ca gel (60-120 rresh) usi ng
OS%NEOH-DCMagt C ) I ond as a pale yellow
solid (0.480 g, 549> R — DS A039%68-0.70 (m 2H),

0. 95-1.165 @mdlﬁzﬂhmm&)bﬁﬁdmtﬁ (m 1H) 2, 76 (d, 3H 1= 4.48 Hz), 7.09 (s, 1H),
7.10-7.18 (m 1H), 7.49-7.60 ( 2H), 7.68- 7.70 (d, 1H, ./ = 7.64 Hz), 7.93

(s, 1H), 8.60-8.70 (in, 1H), 10.R2 ( Cl M5 [ MtHr = 302.0. 10 Exanple
53 245-Cycl onorw - 242, 5- di net vr zoI | am no) -rwri di n-4-vlam no
N- et hvl - benzam de 15To a 10 pe wer e added

2-(2-chl oro-5-cycl opropyl - pyri -4WI am nd) - met hyl - benzat ni de (0. 075 g,

0.25 mol, leg), 2,5-dinethyl-21/-pyrazol-3-ykam ne (0.030 g, 0.27 nunol,
1.1 eq), Cs2C3X (0.23g, 0.70 mol, 2.8 eq) and 1, 4-di oxane (4 nL) and
resul ti ng m xt ufea Yasl degassddbd i (2 -dhldraf-pBalinyh mut@kenzohgrile 738 mgaz8tadded
Pd2(dba) 3 %&o%oﬁetgﬂ 3%&1@71@5};}5201Qalqr’ie%%m@ﬂﬂgmhbﬁh@@(%%ﬁgq 198 0.014

mol, 0.06 e reaction mxture was degassed again with 20f or
anot her 15n1f1iaal peigm carpeaate 81 priet rezpbrandprlladiwedly %-fewgé@ %ma@@éqléaolpn a CEM

m cronage a1 413,1@&116?(1&&1) ]Iﬁgrey&’tif)ﬁ)ﬁux‘ﬂ,@e msrheateﬁh@lw 0gs:a8 $r. 9blidveaatdrernmas

t db t db
ToTtr ot b o Mt 0 1 bt BT R on e, FERE S Mo PP e a3 BEETRITS 02 give
a crude pr eauxtractefilvath ErQide Tieangaoid trgerwas dipaarded. iTedwiyr layel waymewthliodrattiogr aphy
over neut rqlM RS0 Brr Y5400 Fci Qe d VR NEAER DEM @8inf G ol V8L micUakida GRTPOUNd SO

obt ai ned wa
brlne dried over MgSQOy, filtered and evaporated. The solid was the dissolved in 20 mL of EtOAc

25  and 20 mL of water and 1 mL of acetic acid were added. The organic layer was separated, washed

with brine, dried over MgSQy, filtered and evaporated. 2-({5-Chloro-2-[(1-ethyl-3-methyl-1H-
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25 washed with diethyl ether and pentane to give the title conpound as a
yellowi sh solid (16 ng, 17%. TI-NWR (400 MHz, DVM5O-d6): 0.52-0.59 (m

2H), 0. 89wO0.208/06m3782H) , 1.52-1.62 (m 1H), 2.05 (s, 3H) pCZ/URG80R/062A6%d, 3H,
/=4.44 Hz ), 3.52 (s, 3H), 5.96 (s, 1H), 6.69 (s, 1H, 7.01- 7.05 (t, 1H,
J=7.48 Hz), 7.42-7.45 (m 1H), 7.51-7.60 (m 1H) 7.64-7.66 (d, 1H, J= 7.32
Hz), 7.72 (s, 1H), 8.37 (s, 1H), 8.55-8.65 (brs, 1H), 9.96 (s, 1H). LC M

[ MtHr = 37 hyrézol- ann@f(ﬁmmyﬁdlﬁﬁ}ammo benzonitrile (450 mg, 1275 mmol 45.6 %yleld) was
2-[5-Cvclopro 2ethvl %Fﬁ vrazol- ‘v@% btgcrldln4vlamn
0] -N- net hﬁﬁPBgﬂ%Sa‘m ploamslys %f"diuﬁt &rt W@t?%@’ cr RusgHon-

2- ( 2- chl or echsqyeHYpr BRYJ HPYMRA400-MHY Darsiong) § fvm et y+zoenzan del §,3. 0759.

0. 25 nmol yI - 3-yl am 0 0. 27 nmmol ,
1.1 eq), Cs@%%ﬁ(q(ﬁe/ g)ﬁ 281{)[7%&2%6%%%3§ ﬁfﬂéln@]%—,@g] IO Znéﬁésg%n@) and t he
resul ti g df&Q&HzelwaN@@tgaﬂs%dlwfﬂmlfM% @, 308%il dutHes. H)T@othi &) Bkt ur e was
added Pd2(<altlp§g7;07(}pZ pﬁ§1 g)g (% pq7H mml, 0.03 eq) and xant hphos (0.009 g,

0. 015 mmol, 0. s mxture was degiassed agal n 10with N2 for

anot her 10 m nu g 2- Bt H BIQES jrradiated in a GEM
m cr onwave @tmdmy@@nﬁaﬁenk&@awfor 45 m n. The progress of the reaction was
noni tored by LCVS. After conpletion of the reaction, Cs2CO3 was renoved by
filtration and the filtrate was\concentyaigd under reduced pressure to give

a crude product. It was purifi Si rNg cjpl u hr omat ow- aphy over neutral
al um na using 0.2% MeOH- DCM as IS N solid conpound 15 so
obt ai ned was washed with diethyl/ ether andi he ane to gi ve the titIe
corrpound as a white solid (20 ng, 20%. 1H VHz, DMSO d6)

Th 2087 (5. oy ¢Sl gl bl gt sl 315G l%ﬁyéé r%%ggﬁwmﬂf 5. o6

s, 1H), 636Bafiel-4Liyiding}@9adTbe®n{iiy (bne, 0785421@1)5@61 (aOH1Molutign 80- 7. 55 (m
Q . 7. 64 7 -mg 6 8@6’ m:l)H’m |_6]4 Eﬁo)zan%}é% The Zli]XéLgé w%]h@ted u%dé’% 0ol for 'il‘é_ﬁo’urfégEtgﬁ 8 70
(

(

1

( terne

2-(5-Br orma@la@rwaéla@ﬁw@n&) hndzthwsamsmyalem hlbmrmwamwz %Wa@r BeseNlhe A

21 xture of w@tebﬁh@%a@ n&bh1REPw 4 QEQ1, RYT 40FhINEF o(h9]1 Detatd Rerd ddAMOTIR orgdni€d) |
amn

(8 3491330 asvert%? SRR T A TR SR R R L

N2 for 1 h, Halqgg o b250i n d
Pd(OAc) 2 (6107 G R D B oS el agai n

with N2 formnsh 6%11 P Yicghgvas égleﬂe@ s Wﬁltﬁ €‘t}1|dén4/\}ﬁ§d 1r1é11e|ne& 86 Vishoudvdichi ght . After

conpl etion p@ﬂﬁﬁcatﬁﬁcmh@@m@gw@ml mwfmome@ mﬁgrspbﬁd@@@dmrz@ﬁgw}@ and
residue was diluted w w th 5% MeOH DCM

rest due vag gl thedytn vaten (100 ) Db efnd SeLiagted it oo e
filtered angdyconcent Haved- usTer, | HedsTeW4MSEHYS.€5 (Q Jg1.8%1.82 BE l]dﬁ conpound.

It was purified i chy,C 0 hy. Silica gel . {60-120 nesh)
usi ng 20%Ethy|6§32§ AR richit e

as of f whi hedrenii-meth@b&zamids20) 1H— NM R (400 Mz, DM SO-d6): 6 3.56 (s,
3H), 6.88-6.98 (in, 1H), 7.08 (s, 7.17-7.25 (m 1H), 7.26-7.35 (m

1H), 7.82-7.90 (m 1H), 8. 23( 1H)N/ @6 rs, 1H. LGCMS [MAI] =
356.30. Internediate 11

A solution of 2-({5-chloro-2-[(1-ethyl-3-methyl-1H-pyrazol-5-yl)amino]-4-
25  pyridinyl}amino)benzoic acid (55 mg, 0.148 mmol), HOBT (22.65 mg, 0.148 mmol) and EDC
(28.4 mg, 0.148 mmol) in N,N-dimethylformamide (DMF) (5 mL) was stirred under nitrogen at

room temp for 30 minutes. To this solution was added N-methylhydroxylamine (12.35 mg, 0.148

mmol) and the solution was stirred for another 15 minutes. The reaction mixture was cooled to 5°
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102- ( 2- Chl om 5-cycl onr oDyl - Dyri di n- 4- vl at ni no) - N- net hoxv-benzam de CI HN O
In a seal able tube toluene (50 nL) was degassed with 1'42 at 50 t for 15
m n and twot2hio62578( 5- br onmo- 2- chl or o- pyri di n- 4-yl am no) PRTrEsSeevong21b&nzam de
(1.5 g, 4.21 mole, 1 eq), cyclopnpyl boronic acid (1.4 g, 16.85 nmole, 4
eq) and Pd(PP11))4 (0.24g. 0.21 nmole, 0.05 eq) 15were added and resulting
m xture was degassed for 30 mn. To this Nalir (0.44g. 4.33 mmole, 1.03 eq)

and a sol uid.aapaia (|6|65;( A8 D6 nﬁq;%l)%s RIBOdrSpwisk: &ft@q)mﬂl@h thb-adidn Fldurier e
added; again deg ssed with 15 mn, The tube seal ed and the

resul ting MPkAHFevRes: tﬁl&“faé%g %\‘iemig@b Tt‘e)rémfl‘&}”‘rmlé&“%was J&‘\fl\r%@? URSREPEE SN of
reacti on, mHPaACtl.on famnixteid,e e ahtbrovechitie). €aolionatvert corhitee Apler &lotared., poured

into water t d organic
| ayer was 58%%$F§§bévery§g e%C1ﬁPm¥%%l ﬂ?kﬁﬁg 8%%§H§aghzégﬁq£§?g§ under
reduced5pré?@m%@ummﬁ@ﬂéﬂﬁdﬁBéﬁmﬁéGﬁ@5%ﬁ@mbM®hﬁﬂéﬂ“ﬁwfwé§hMQ¥&@¢%D0 5%

DCM Et 20 ta g, MEMlIJI)t I@ﬂl\/ﬁ{%{ﬁ&ﬂ%ﬁgl\?&n}?%ﬁnl{% %é‘@h&@}ﬁ@lg(sgz» Hgi?'%(%l 1H‘ NVR
(400 MHz, DMSO- d g 072 (

11), 3.68 (sl-523f3 5 Hy3. @@(q(k701@32f@5fiiwlﬁb6é%ﬁs 11%7217753:1@, 189 7¢ay 3H) 7 94
(s, 1H), 976242 mYHb(d H2.821A brg7.sesA)H). LG MS [MH ] fr= 318.2. 25 Exanple
55 245-Cycl opropvl-2-(2,5-di net hyl-2H Dvrazol - 3-vl am no) - pyri di n-4-vl am no
- N- et hoxv- benzami de 5To a 10 nL mi crowave tube were added

2- (2- cHbor o- 5- cycl opr opyl - pyri di n- 4{&4@@1@@) N- nethoxy benzam de (0075g.
0.24 mmol, |eg) A . 47 nunol, 2
eq), CSZCCB (0.723q, he resultlng
m xture was degassed with N2 for @ElﬁﬁﬁLAQQBEhIS was added Pd2(dba)3 (0. 015
g, 0.014 mmol, 0.06 eg) and xanthphos (0.03 g, 0.06 mml, 0.25 eg) and the

m xture was agai n degassed mn/ N, ﬁt:tg .10 The resulting m xture
0C

was irradiated in a GEM m cr 0 Wfor 35 mn. After

conpl eti on of reaction, solve mﬁ under reduced pressure and
crude conpound was purified ng col unm’ onat ogr aphy over silica gel
(100- 200 nesh) using 1%)NBOH-DCNIas the e uaﬂt foll owed by prep HPLC. Solid
conpound so obtai ned was washed with diethyl ether and pentane to give the

title conpound & tla camrouhia eregaidsdbsiantialipngs degiogd in EmglgR3 C40D NP,
2-5D|V§S)'1§6?30 @hﬂ)y@l%xﬁan@@ﬁ(@ﬁm@lh&nde GhsBaroE NQRetily H@'dro%hgmmelLéﬂS%M@ﬁ) em 615)8 72185
S

(m 1H), 411%31(%’”8@5 1H|WR®|Q9‘V$”7 M@F%)éppmﬁ é4§§n(6sH>212|14)<S 55521%7(‘&

11. 88 (brsmMH)).5.99G, ME) bMr& 1] H7.8393.24 (mEx@mee 756 (m, 3 H) 7.92 (s, 1 H).

202- 15- Cycl opropyl- 242- et hyl - s- et hyl - 2H pyr azol - 3-yl am no) - pvti di n-4-yl atn
i nol - N- nmet hoxy- benzam de To a 10 nL m crowave tube were added
2-(2-chloro-5-cyclopropyl-pyridi n- detsribadiatad - Nmet hoxy- benzam de (0. 075 g,
0.24 |, leg), 2-ethyl-5-net r | am ne (0.05 g, 250.36

mol "D eq), Cs200: (0.23 g, Mtl‘}%%ﬁ%{’nﬁ&%‘?ﬁﬁ%), and 1, 4-di oxane (3 InL)
and the resulting mxture was degasggd %ﬂth N2 for 15 min. To this was

added Pd2(dba)3 (0.014g, 0.014 mmol, eq) and xant hphos (0.03 g, 0.06
mmol, 0.25 eq) and this nixture was agai“frcdegassed with N2 for another 10

mn, The resulting m xture was irradiated in a CEM m crowave at 120 t, 150W
for To a mixture of THF (100 mL) and hexane (40 mL) under nitrogen atmosphere was added

DIPA (22.21 mL, 158.78 mmole, 1.1 eq). The mixture was cooled to — 80° C and to this was added
n-BuLi (63.57 mL, 158.78 mmole, 1.1 eq) dropwise. After completion of addition the resulting

25  mixture was allowed to warm and stirred at — 10°C for 15 min. The reaction mixture was again
cooled to — 80° C and a solution of 6-chloro-nicotinonitrile (20 g, 144.35 mmol, 1 eq) in THF (100
mL) was added dropwise. The resulting mixture was stirred at -80° C for 1h. After 1h a solution of
iodine (43.96 g, 173.22 mmole, 1.2 eq) in THF (100 mL) was added in one portion. After
completion of the reaction, the reaction was quenched with water (100 mL) and extracted with

30  diethyl ether (6x100 mL). Combined organic layers were washed with saturated solution of
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35 mm After the reaction was finished solvent was renoved under reduced
pressure and crude product was purified by colum chromat ography over
silica gevoQaO®me298 nesh) using 1% MeOHDCM as t he el uan®cCralsb@sme21by
washing with diethyl ether and pentane and DCMto give the title conpound
as an off white solid (5 ng, 5%. 111-NIVIR (400 MHz, DVMBSO-d6): 6
0.50-0.60(m 2H), 50.88-1.00 (m 2H), 1.15-1.27 (m 3H), 1.55-1.65 (M |

H, 2.07 ( §od1L§1l'anosu?Pf-atzQ2X(1§O mB Aried 3vd QodRmOR1 48 i1t and RerRentraRd uri'el%i)wamﬁmG4 (s,

111), 6.90- 7. 40- 3 K34 . 9.47
(& 1 i e oy S it byl onbBpngii ol 15403 | 5. o
| or 0- 5- 1 soproopenmeshpysing dboreihdt acethtedhexane: ay tHskehmtt b yield@nddntosigouhld &5 aNkintDy

In a tube a_.sol 0 r qni i [ t 1 n 17 6
A o T LA AL R R Sy
To t hi sSwasaledrksdorrdlRPRZIMHR680, fund2@9. nmol e, 0.1 eq) and

2- (5-brono- 2-chl oro- pyridi n-4-yl am no) - N- net hyl - benzam de (2 g, 155.87
mmole, 1 eq). This m xture was again degassed with N., for 30 mn. A
degassed sol ution of KYR (4.98g, 23umedaisle 4 eq) in H20 (8 nL) was added
to the above m xture RM2-OheropREvEiPRridnNdythmoresidhtibéagariti«t ure was heated at
110C for overnight. After conpletion of fhe reaction, it was allowed to

cool to roomtenperature and sol veRi~ % renoved under reduced pressure to
yield crude product. It was purifiéed col utm chr omat ogr aphy over silica

gel (60-120 nesh) using 20 0.5% KEO %% the eluant to give the title
)

conpound as an off white solid (0.8 g, “HNMR (400 WHz, DVBO-d6): 6
2.06 (s, 3H, 2.73-2.74 (d, 3H,J= 4.5 H5.14 (s, 1H), 546(5 1H),
7.04-7.15 (m 2H), 7.45-7.60 (m 211), 7.64-7.71 (m 1H), 7.96 (s, 1H),
8. 60- 8.192 (brs Addligthre 0%—&TOrQ—S—Jodﬂzh‘d)cot_iﬂQﬁi%rNﬂlfr MHSB03 mmoBORe,.2-@bikexdnpl e 57
242-(2, 5- b Véehgahhcgl(f %%@%M&@i@l%@inél(‘ 8!8‘19%%53%9101% A b am

no] - N- et hvl - benzam m crowave tube was added
2- ( 2- chl or o-45lqGxgwsIHpeinyes grgrssadivith AL Jir dbr Ta dis erererare addssiAaltAfe2 (0. 075 g,
0.25 mmol , (d@g)g;u?mﬁm@lb m&)tzemn@bbmrma@quamlnaﬁm@@oé Q) 035 r@ultil 1&QtdHmO! , 2

eq), GCs,COB (0.24 i oxane (3 The resultlng
m xture vvaém’é‘ér& g%%%é“?ﬁf‘t“ﬁth ﬁﬂ)"f ?ﬂ"%@bgrﬁ“ﬂ ﬁeéghchﬁéﬁs‘%&(gé&é‘)“’n YU5TES g, 0. 07
mvol , Q527 seep) aaind® BhvwAR( Af846mbigion 0f RaebiomIvtid mat@maﬂiw@@)ollmd by add@ad, and t he

mxture de A% a i’ { 2sulting
reaction mggfzvr%g v‘v%% Br()krﬂ\%tl P Meé %Eed%vnt%ét@flﬁg‘c%g% ve a ﬁ%%e&g % Ysow for 45
m n. The player eers dodd avpreodian stfpiorfiligigd andraicegrated uider ledivs! rgfireto give was
conpl ete, ESdCERWRS Wa@ﬁﬁ%ff%&jb)b%lufrﬂn cﬁfoﬁlﬁtb@‘ﬁbh?@der tihe gfel (l6(§ 'iﬁ)trﬁ'es Sing

concent r at ed under reduced pressure. The resulti n% uct was
purified by-2¢orincleArBRER odre éﬁW“ﬁ%M“N@d? fighlorgn ?ﬁnﬁéﬂhf‘s"lhﬁat t?)glﬁ%h?’vem—l- DCM
as 10t e elivawinpoibliasa Gavelldvh@lill (%td, 0% otmprridoasHapMsitdnbe (sseiLisd (180
rrg, 48% . 0 4 (d, 3H,

4. 48 Hz?slé@/gé%?gs lwzs %ﬁl ?@W‘rﬁ%‘ gEP ?7£{E1\§UL§4§7F‘7?8%6 . 6.67
(s 1H), 6.1Bp379-0859 (bm, LHH)0.6545.4HY. L5V pahculazbldi)forC74H60211\1206M+T(I)j2871)6if01!nd- 7.04
Hz), 7.76 (8911), 8.48 (s, 1H), 8.54-8.67 (brs, 1H), 9.61 (s, 1H. LGMs
[ MiH = 377. 4 15Exanpl e 58

242-( 2, 5 D nmet hv1l- 2H Dvr azol - 3- vl am no) - 5-i sopropyl - pyri di n- 4- vl am nokN- net
hyl - berzzan‘i de Intermediate 15

5-[4-(2-Hydroxyethy])-1-piperazinyl]-N-methyl-2-nitrobenzamide 3

s

oﬁ@rd

A solution of 5-fluoro-N-methyl-2-nitrobenzamide, 1-(2-hydroxyethyl)piperazine, and

Hunig's base in 20 mL of DMF was stirred at room temperature over the weekend. The resulting
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A sol ution of

212-(2,5-di net hyl- 2H pyrazol - 3-yl am no) - 5-i sopr openyl - pyri di n- 4-

yl am noENvoebtwdé23yenzam de (0.13 g, 0.345 mmole, 1 eg) iPaTASREO621610 ni)
was degassed with 20N2 and to this P102(0.012 g, 0.052 tnnole, 0.15 eg) was
added. The resulting m xture was stirred at roomtenperature under EL

at nosphere with ball oon pressure for 10 h. After conpletion of the

reaction, idixtWesad blalBEH atyhEQUathh@reG@leivasplRgidd %ﬂ%a@khco‘ﬁﬁﬁl drhensowashed with

h I 0 d duced [
ot hanol (ke e ey TR e B 0,2

the title conpound as a gray solid (80 ng, 61%. 'H NVR (400 25 MHz,

DVBO-d6): 6 1.24-1.26 (d, 6H, J = 6, 2.05(s, 31-), 2.75-2.76 (d,
3H'/ = 4.48 Hz), 2.89-3.10 (m 4@%&%—{ 5.96 (s, 1H), 6.67 (s,
1H), 6. 85-7. 10 (m &mmm@ﬂwﬂ)_ﬁmrammmmtmemwdw 1= 7.76 Hz),

7.86 (s, 1H, 8.36 (s, 1H), 8.60-8n\ brs, 1H), 9.89 (s, 1H. LG M =
379.2. Exanple 59

2-(15-Chloro-2-[(1,5-dinethvl-1H /Z}vbanlno] 4-pvridinvllam n6)- N ne
t hyl benzamde N NH O To a 10 nLNseaI t ube was added
24(2, 5-di chl oro-4-pyridi nyl)am nol- N 5net | benzam de (95 ngy, 0.321 mmol),

1,5-di methyl- 1"'A@Mﬁt§)%%k5-f¢(§%&§xy@§§%7 E{ﬁgm&%emlnpmmbekﬂa%@sﬁ@é%omg, 0.032

mol ), cesium carbonate ny pal ladiutn(l I) acetate
(7.21 my, OLE3Y 69H6P32$HmﬁmW“HP6%Hﬁ@‘W@SW%?a“TW@“W@QE@Wd%“WE%@@Plwas seal ed
and heat ed batood &Qr &gt OMhe desiited mkinge '&’vﬁ&'ﬂtbﬂe@ﬂ o riito fhe Pivesalyt MLE iredoasi ng a
E[)I‘efgl EE an Oéllv/%ﬁ 8 l%ogvgg %(I?rgl?rigta%ﬂ!ﬁ ma erla nF(earflag)(r:gl‘:[ogucl tl"{:ieisoF)ent wasr r% agépg S Were
101H—pyraz@mhﬂwyiyaﬂwmakmﬂwgyﬁwhmhwhﬁaﬁmnmmﬁWMWEMﬁﬁﬁb@hﬁdﬁﬁ%dé-(16 ny,
0.037 mml, 11.38 %yield) was isolated as yellow oil LCM5S (MtH)*= 371. 1,
1H NWVR (400 MHz, MeOD) 6 ppm 2.17 (s, 3 2.91 (s, 3 H 3.78 (s, 3 H 6.47
(s, 1 H 7.13 -7.24 (m 1 H 7.40 (§¥@¥@£g-7 46 - 7.57 (m 2 H 7.67 (dd,
J=7.83, 1.26(H2Cyado-H)(1.7-dBtHyB1H byridbl-5- i@n@mmbmlﬁ@}amzm»m@m%b&mm& (
11-ethvl- 3- 1(nethy|oxv)nethy|I-1FvarazoI 5-yl I am no) - 4- pyri di nyl | am no}

- N N /

HN N NH O
\= H

2-({5-Cyano-2-[(1,3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl } amino)-N-

15

methylbenzamide was synthesized substantially according to the procedure of example 55 using

Intermediate 15 and 5-amino-1,3-dimethylpryazole. "H-NMR (400 MHz, DMSO-d): & 2.08 (d,

3H), 2.77 (d, 3H), 3.53 (s, 3H), 6.01 (s, 1H), 6.59 (s, 1H), 6.01 (s, 1H), 7.18 (t, 1H), 7.54 (1, 2H),
20  7.72(d, 1H), 8.33 (s, 1H), 8.71 (d, 1H), 9.15 (s, 1H), 10.33 (s, 1H). LC-MS (M+H)" = 362.0.

Example 66
2-[(2,5-Dichloro-4-pyridinyl)amino]-5-[4-(2-hydroxyethv])-1 -piperazinyl]-N-methylbenzamide 6
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met hyl benzam de 60a) 1-Ethyl -3-10net hvl oxy) net hyl | - 1H pyr azol - 5- am ne 0
20 To a 25 mL round bottom was added 4-(nethyl oxy)-3-oxobul anenitti le
(500 ny, wo4Riomsesy8), et hyl hydrazine (655 ng, 4.42 moPLT/tB2a)9B6N6HCI
(2.210 m., 4.42 mol) in ethanol (10 nlL). The reaction mxture was stirred
at the roomtenperature overnight. The reaction m xture was then evaporated
and partioned between 20 nL of ethyl acetate and 20 nmL of 1 M NalCO3. 25The

grggﬂl (1: I3ayer V\@;%ea%m@@?é#h ';\Eech{fﬁh@s dlmdr& erl&ad pyiasle, 3\@@9&50 EﬁME{QAfE g obt i’:u n55 o
etny (0),4 ne raz am. ne mo

% yi el d) a§£$’98 X%b\%l) gyfm mﬁ%%@tmlé)ﬁa“s allﬁiscésdrmil i *t"ﬂaéelgg%f 1SRRG t hout
further pu&daétloﬁ&ﬁxtﬂnwad_(@gﬁseﬁ Mt treger fdl 56 min. Alldame NVRBINKICiniVbidladiDMISO- d6) 6

ppm 1. 20 ( miq 1 1 1xture wa an3 V. 4' 11 (S’
2 1-) 5. 11%?e%atev§e¥ dld_%l 1&‘[ tF%dtﬁil%%t g)r?r’n ?‘ el_& s%&abé)% éﬂzg (%gl oﬁb Olpoeg
5, 1- et hv1- 3- 1( nEkGip 1|0%>43}()‘>4’x@h¢‘a1w11m@dw2§rdw]@lszro 4rln®py1dnneIHtQ11thi?}o 4- pviidin

flam nol - Nieon&t, oy s}llo%@g@mrgﬁo [4- &L}Nbio%,xe{ﬂy@ 1B%ra§1h§1j RntiyReyRdiqwas

pr epar ed substantla y as describ n@ except Uusing 1-
et hyl - 3- [( &S W&}?WQ&*)%“%?&EWIPC}a%aﬂhatﬁwfé‘%edll Slfeéﬁfoﬁkéct |VH1§]F§”§6I%6W°“
5- ani no- 1- ety tehpdratte-way maiz@iel at M3 S0MEH) was Bl adi(ihdilid wakblaNVR (400 Mz,

DMSO- d6) 6 78 (d 3-23 (s, 3
H 3.95 (q Wi tﬁlﬂ?i]*' #@N "Ehel_s'ﬁ)hdz waégﬁ%r%cé dr;)dﬁy vacu FA purl{lec% l_t%Shﬁlu 211 10H)
7.05 - 19, 16‘V0(M¢OH/@HH)12,t?5g¢4the captie®d produ@ asd)brpyiz@l. MIGES) me7A28BM+2H].26 Hz, 1 H)
8.01 (s, 1 H 8.63 (s, 1 H K69 (gq, 1=4.29 Hz, 1 H 10.12 (s, 1 H). Exanple
61 2-115-C h loro-2- f13xdf g@;yloxy)meth y1ll-1-( 1 -nethv

lethy 1) - 1@Héﬁ;_§1gvgr@aizzo%l fqu__ 594 Vb{_g Fﬁ%%l a@m gnFoél alxd-pyridinyl}amino)-5-[4-(2-hydroxyethyl)-1
15pvri di nvf m@%a’) -pyridinyl }amino)-5-[4-(2-hydroxyethyl)-1-

34( Et hyl oxv) met hv1] - 1- (1- et hyipeeiyil W-ddthviberamalk 95- am ne NH2 To a 25 niL
round bottom was added 4-(ethyl oxy)y 3H- oxobut anenitrile (550 ng, 4.33

%
N._~ pN/\

NH N- QNW

oo N
NN HO

15
A sealed tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-5-[4-(2-

hydroxyethyl)-1-piperazinyl]-N-methylbenzamide 6, 1-ethyl-1H-pyrazol-5-amine, and cesium
carbonate in 1,4-dioxane. The reaction mixture was degassed by nitrogen for 10 min. At same
time, BINAP and palladium(I]) acetate were added and the reaction mixture was heated to 160 °C
20  in microwave for 40 minutes. LCMS showed a peak believed to be the desired product. The
solvent was rotavaped to dryness, and the residue was purified by HPLC to give the captioned

product. MS(ES) m/e 500 [M+H].

Example 68
25 2-({5-Chloro-2-[(1.3-dimethyl-1H-pyrazol-5-vl)amino]-4-pvridinyl }amino)-5-[4-(2-

hydroxyethv])-1-piperazinyl]-N-methylbenzamide 10

30 A sealed tube was charged with 2-[(2,5-dichloro-4-pyridinyl)amino]-5-[4-(2-
hydroxyethyl)-1-piperazinyl]-N-methylbenzamide 6, 1-ethyl-1H-pyrazol-5-amine, and cesium
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mol ), isopropyl hydrazi ne hydrochloride (478 ng, 4.33 mmol), and HCO
(2.163 n., 4.33 nmol) 20in Ethanol (10 nL). The reaction m xture was
stirred avothw/omedym t enper at ure overni ght. The react i onPOITAIS2008/06ES3 t hen
evaporated, and partitioned between 20 InL of ethyl acetate and 20 niL of |
M Na2CC3. The organic | ayer was washed with brine, filtered and evapor at ed.
3- [(Ethyl oxy)nethyl]-1-(1-nethylethyl)-1H pyrazol-5-am ne (520 ng, 2.84
mmol ,  65. 6%arydn@ded~)1f M@ﬁﬁh@Qhéﬁe&QOﬁ&xbﬁ% Ma\ﬁ_%@szsbd bymﬁ) a{f@fiuﬁimwa@n H@%@ |6 n the
?_e)étg ?'?Lep Wctpfﬁa[lfq%;m(grt tgtlzie %g ;Icc{slle Cl}%goleijtoaglﬁl tquieactg)nlqjmt Zf’ﬁs lteated ‘T_léO 1 Hy de) pEDm
4.16 (s, 2ntfrovhv3ddr G(ﬂmm nied. LEMS Ehdvzed tht a pak Del@Ged(ts cor@spoyd O tiRdesisd 1 H)

61b) 24(5 e} :

134( et hyl o@)d““ ﬂ%gf‘ilveﬁ”fs R N M o R U R R L SO B
pyridin§f|aﬁﬁmmpﬂ$ﬁﬁ@WhvmﬂMhthlde The title conpound mas pr epar ed
substantially as described in Exanple 59 except using 3-

S[ (et hyl oxy) net hy1] - 1- (1 nethylethy@k@émgawrazol 5 -am ne instead of

5-am no-1 -nethyl-1H zole LCMVS raj z = 443. #) 5 LH NVR (1400
Miz, NeOD) 6 ppich! RESTEOSIER 46 H 2.01
(s, 3 H 3.56 (qg,/=6.91 Hz, 1ﬂh ardindBN-(SethyRox mﬁmﬁ&s(QUln .7=6.69 Hz, 1 H
6.17 (§0 1 H) 6.60 (s, 1 H 7.05- 7.18 (m 1 H 7.40 - 7.56 (m 2 H) 7.62
- 7.70 (m 1 H 7.92 (s, 1 H 10 Exanple 62 2-; [5-Chloro-2-(

1- et hy1- 3-[ (et hyl oxv) met hv1] - 1FvaN QLvllanlno) 4-pyridinvl] amno} -N
nmet hvl benzam de 62a) 1-Ethyl- 34(e|hy| XV) e l-1Hpyrazol -5-amne 15

To a 25 nL round bottom was adde Loxy)/- 3- ‘@obut anenitrile (550 ny,
4.33 mol ), ethyl hydra2|n te (641 Mpg=\.33 nmmol ), and HA (2.163 ni,
433 mmol ) in ethanol (10 nL reactio ure was stirred at the room

t enperature overnight. The reaqtl n m xtureXwes then evaporated, and
partitioned between 20 nL of etMyT\ acetate _&nd 20 nL of 1 M Na2COB8. 20The
organi c | ayer was washed with brlne filtefled and evapor at ed.

1- Et hy1- 34( et hyl oxy) nmet hyl]- 1H pyrazol -5-am ne (420 ng, 2.234 mol, 51.6%
yield) was isolated as yellow oil. The product was used in the next step

wi thout futReér purification.. LOMB (MrH) = 170.1 (M+H): 1H NMVR (400 Mz,
DVb0- d6) 6 PPm To &:gfsked sdl&iﬁm% ZHZdlchB)rd-Q—loﬂiop&Qdi(lé (4.5 =16.40 forkd), 2-3midp-43. 37 -

3 43 ( lr_%i c#))roéenzogﬂtg])g (225&)%§ 1&%1? mmol)fﬂd ]gl)_(!)tassmrgr f?ipglossphage (w.465g', 9993 1(1%*&)1) 12n 1',_9— 5.22
1 ethyl 3-dReqnh yd0axdistirred ingdrhitongy the poon-t&upgidamd wis pdded DEGPLo {008 Bami no
- N-net hvl bqg¥@mngl§ and palladium acetate (0.148 g, 0.657 mmol). The reaction mixture was stirred at the
reflux for 18 hr. The reaction mixture was filtered. The solution was evaporated. Ether (50ml) was
added and the formed solid was filtered. 4-chloro-2-[(2,5-dichloro-4-pyridinyl)amino Jbenzonitrile
20 (2.8 g 9.38 mmol, 57.1 % yield) was isolated as an orange solid. 'H NMR (400 MHz, DMSO-ds)
S ppm 6.70 (s, 1 H) 7.53 (dd, J=8.34,2.02 Hz, 1 H) 7.65 (d, /=2.02 Hz, 1 H) 7.95 (d, /=8.34 Hz, 1
H) 8.28 (s, 1 H) 9.12 (br. s., 1 H); HPLC Rt= 3.50 min, MS (ESI): 298.0, 300.0 [M+H]".

Step 2.

25 A solution of 4-chloro-2-[(2,5-dichloro-4-pyridinyl)amino|benzonitrile (2.8 g, 9.38 mmol),
3-methyl-1-(1-methylethyl)-1H-pyrazol-5-amine (1.305 g, 9.38 mmol) and cesium carbonate (9.17
g, 28.1 mmol) in 1,4-dioxane (40 mL) was degassed. DPEPhos (0.404 g, 0.750 mmol) followed by
palladium acetate (0.084 g, 0.375 mmol) were added, and the suspension was refluxed overnight.
The solid was filtered, the reaction mixture was evaporated. The black oil was purified by flush

30  column chromatography on silica gel (5 % EtOAc:DCM). The combined fractions were

evaporated. The resulting oil was dissolved in dioxane (20mL) and sodium hydroxide (20 mL,
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The title conmpound was prepared substantially as described in Exanple 59
except using 1- 5ethyl-3-[(ethyloxy)nethyl]-1H pyrazol-5-am ne instead of
5- am no- Iwoebdtwib237B pyrazole. LCVS (MtH) - = 429.1 ( M+F) PCTHIShIMIR6(1490 MHz,
MeOD) 6 pptn 1.21 (t,/=7.07 Hz, 3 H 1.34 (t, .7=7.33 Hz, 3 H 2.91 (s, 3
H 3.55 (q,.7=6.91 Hz, 2 H 4.04 (q"7=7.33 Hz, 2 H 4.43 (s, 2 H) 6.22 (s,
1H 6.66 (s, 1 H 7.10 - 7220 (m 1 H 7.45 -7.53 (m 1 H 7.53 -7.58 (in,
1 H 7.66 ¢ddo mﬂavlgwgs\?addeh aB@thbeactidn Hlixtufe QR réfﬁlxedjovhl)nghtlﬂieml% 63 2-(
5-Chloro-2-1 -eth thvl- 1H- a}lzol ¥/ am no{ﬁam no) - N- hvdr oxy- N-
met hyl benz &g a@éﬁ@)ﬂ%ﬁﬂﬁ%ﬁ&%w ?%Wl el RAYPUHY B ol - 5-v |
) am nol- 4- coriltbipd iahdhvaslyed|vath mEi@ve) tﬁmrz)mblmcrargahfe layemma wbhedvith whe, was added
2-[(2,5-di i 0] i

Lot nyl - 3. aaRgod Mo dbDYRRE RERA3N HabdGed {IRn AT RLLS
1.118 rrfml )ﬁltere<b§1qh1vr<t%tf(§r91ﬁ@rpé (2mabylig! H@thslgthﬂh‘bﬂi PyragedtSpHithiaeran( 1 1)
acetate (62y&idBamide] %901@1'@1 (k602lgé 0.619 MAmdil QW%%le(d;@asllgblal&)d as 4 P8lok 8GL | ON

m xture was heated to for 18 hr. Solid was filtered off and di scarded

and t he sol%NﬂVBh(499a¥Héd}¥\é%?rfléﬁéP%12Wo&ééﬂ Wklk?érﬁs 4ifla 264 (?e%IHVn‘BI MHC (1
m.) and extquasiad7 Wt hHE.9A¢ .1 Hilkes ar gani.es bayes.4vaso di,.searded, e wat er

| ayer was t i W to p cte Et oAc. The
organic | aglg?l ‘\%ﬁsdéggég\%{%%}%@?@éﬁ (Br&ﬁﬂelmg:rﬁ_ 9@3‘%%[ filtered
and evdfor aeed422Thp1ghl.i d was the dissolved in 20 InT of Et OAc 25and 20 mL
of water and 1 int of acetic acid were added. The organic |ayer was

separated, washed with brine, dri ed over My504, filtered and evaporat ed.
2- Gb- Chl or &tp3{ ( 1- et hyl - 3- net hyl -

pyrazol - 5- yDat nirhi@} so‘ﬂu‘tllaﬁ{ﬁﬂéﬁdhﬂ))‘d b ﬁmcm@rbtze@m%yruaJn%thwﬁagh) rrgﬂpyrluanS t nmol
45.6 A vyi e{xﬁ%rﬁwas IS S ora foam This pro uct wal%)use in the

next step et p ]E“ﬂ?fmb’ﬁ’ﬂuf’ic&& (R mey R mepgg (N-B-daregly formgpiflgnR (400
Mz, DNGO- dBYF pponnl) &80 de BOBY (Hz,mg30.H)2 dm@fan( €§PCI14)md30.84 fugol Lwd 124 Hz, 2

5. 92 7.48 (d,
gl) 1=8. 08 .(Emi“’ﬁ?“ ’gurggas(S%He‘%f"‘;‘)Oé?“% ‘é’%g’ﬁ%"“ ‘iasﬁ?d“}% ‘%Q?Oé‘ém&le? 83, 1. z(sz Hz,
1 H 7.96 Mhwdrochlopige &2 mmg(Wﬂﬁfino@?anmﬂer 30 mmytherre@Gor( s conded to @° GHynd DIEA 63b)

2- (15- Cnl o (932% II;IL43'8%IM(JU @asq@&eh)’l*he LY HRERL 7Ry Vil Aing QJomAtemperature over

pV||d|nyIIatn|no)ben20|c aci d
the weekend. Water (100mL) followed by acetic acid (1 mL) were added and the reaction mixture

20  was extracted with 2 x 50 ml of ethyl acetate. The organic layer was washed with 2 x 50 ml sat

KHCO3, brine, dried over MgSO, and evaporated. The resulting yellow oil was purified by flash

column chromatography on silica gel using DCM:EtOAc (10 % to 100%) . 4-Chloro-2-[(5-chloro-
2-{[3-methyl-1-(1-methylethyl)-1 H-pyrazol-5-ylJamino}-4-pyridinyl)amino]-N-
(methyloxy)benzamide (85 mg, 0.180 mmol, 29.1 % yield) was isolated as white foam. 'H NMR

25 (400 MHz, DMSO-ds) 8 ppm 1.27 (d, /=6.57 Hz, 6 H) 2.12 (s, 3 H) 3.70 (s, 3 H) 4.41 (quin,
J=6.57THz, 1 H)5.95 (s, 1 H) 6.66 (s, 1 H) 7.01 - 7.39 (m, 1 H) 7.55 - 7.88 (m, 2 H) 8.02 (s, 1 H)
8.60 (s, 1 H) 9.76 (br. s., 1 H) 12.01 (br. s., 1 H); HPLC Rt=2.50 min, MS (ESI): 449.0, 451.1
[M+H]".
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0 OH 10To a 50 mL round bottom flask was added
2-({5-chloro-2-[(1-ethyl-3-tnethyl-1H pyrazol -

5- yOam noyvodepyasesf8nyl | am no) benzoni bile (300 ng, 0.850PamwaiSpeosaszieNaCH | M
solution (10 10.00 mmol ) in 1,4-dioxane (10 nmL). The m xture was heated
under reflux for 18 hours. Ethyl acetate was added (20 int) and the |ayers
separated - all product stayed in the water phase. The water phase was
neutralized with 6 N HCO, and 40 nLqumﬁgh)yl acetate were added. The

organi o 151 ayer yas sepergl £ P RRGT A 1 S, M5O

2-[ (1-ethyl - 3- et hyl - 1H py pazddlyh)ani 0x anhidé nyl | am no) benzoi ¢ aci d
(220 ng, 0.562 tntnol, 66.1 A yield) wasgjisolated as off-white solid and
used in the next step without furtNerSplrifgdcation. LCMS (M+HY = 372.1; 1H
NVR (400 MHz, MeOD) ppm133(t17 Hz, ¥H).2:22 (s, 3 H 4.00
(:1,1=7.33 Hz, 2 H 6.01 (s, HN 6.82 (M H)906(td"1:7.52, 1.14 Hz, 1
H 207.39 - 7.49 (m 1H)7}\- 55 i n, p) 7.87 - 7.94 (m | H 8.05
(dd" /=7.83, 1.52 Hz, 1 H) N"Y 63c) 5- Chl or o- 2-

-et hyl- 3-nmet hvl- 1H- nvrazol - 5- vf N&am no] - 4- pvri dignvl | am no) - Nnydr oxv- N- net hvl
benzam de A sol ution of

2- (15-chl oro-2-[(1-ethyl-3-nethyl- 1H pyrazol - 5- yI)am' noj - 4-
25pridinyll atni no)benzoic acid (55 ng, 0.148 mol), HORT (22.65 ny, 0.148
mol ) and EBC!{28.4 ng, 0.148 nunol) in N, N-di nethylformanide (DWF) (5 ni)

was stirr ed undeds a augasgéag&at@tofn @@mm@mo&d@%c@& (% BUKAS mmbo, L &Hhiso-s0! uti on

was added | hydro nd. t he_sol uti on was
P T o e O LR S G B e R R B e A e e "G
and Dl EA ( Qio®2 (dordl) stigr leﬁﬁermmz)@nN\I&Srﬁdﬁeﬁbedmﬁq)wmédedmmhos&@m&g on, the
reacth m1w& §t? ”ng;% o9 t ratur vg;n.' ng r[eactlon

m xt ureavvasl)gpurlgl y\@%pulsaldﬁlg pertep : ??]0 éﬁﬁﬁi&ﬁ(ﬁe%o%q%oor %U% a%:si d5a to 95%
wat er : acet alux for [ &hr. Tlﬁﬁ@etmn@msmwseﬁl@mdb%é@ct@n@i@vapmea@r@éhtedzﬂtwr

- Ohl or o- ke @hid ardieRb ikl By s 2@ ovDami ek 4-pyri di nyll ani no) - N b
ydr oxy- N- 5t net hyl benzam de mmol, 23.05 A yield) isolated as

a white soIPWthyl)fféN/P éenf‘mlrtﬁe)(l(&g Ad nén"é |\3/|19|)/° yigld) Wlf‘%ﬁ oRage sof 0‘!5) 6 ppm
1.30 (t"1= 7\11\/20(4b{2MH3 Ihbls@ )9 pﬁlﬁ 6. 6§(sHJ) HPB7. §27(d(ﬁl8 sdm3,.158 7Rz (dd3/=89,2.596 (q,

J=7.07 Hz, 7215733 (m 1 42 -
(in, 2%’ ?‘2 51291)( (g *17? %&@?)“) 2%5 171:7)%3"6 ((ED @;HP&%@&—&.»?{%}H&H%E‘? (EgD-(
5- Chl oro- 2-29.2((1-2%1,91MHS met hyl - 1H pyr azol - 5- v1) am nol - 4-pyridinyll am no)-N
(et hyl oxy) benzam de The title conpound was prepared substantially as
described i n Exanple 63 except using 150 et hyl hydroxyl am ne hydrochl oride
i nst ead of SNPAet hyl hydr oxyl ami ne. LCMS (MrH) *- 415. 1( M+H); 1H NVR (400 MHz,
'VE‘OD) 6 ppm 1. i@oasl)l%ﬁgnl &ffﬁl?ch@éd'ﬁ (,2,5%fbhlél%?l—%éihﬁlyl%n%l%]b’(enzﬁm%@e g, 691%3H) 5. 529 H§S’
: . -7. .46, - T m S, :

| nt er m@ﬁ gf@“’?s“ﬂ%ﬁ%%%ﬁbFlBtlzlﬂ?tf‘%H?ng%?}'ﬁalﬁPf {ripee, 6:05 mmolyi 1 AaiRen

(40 mL) was added cesium carbonate (5.89 g, 18.09 mmol) and the reaction mixture was degassed.

DPEPhos (0.260 g, 0.482 mmol) was added followed by palladium acetate (0.054 g, 0.241 mmol)

and the reaction mixture was heated to reflux overnight. The suspension was then filtered. The

dioxane was evaporated. Solid was partitioned between 1 M HCI and ethyl acetate. Layers were
25 separated, and organic layer discarded. The HCl-containing layer was neutralized and extracted

with 2 x 50 mL of ethyl acetate. Organic layers were combined, washed with brine, dried over

MgSQy, filtered and evaporated. 5-Chloro-2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-

pyrazol-5-yl]Jamino } -4-pyridinyl)amino Jbenzonitrile (850 mg, 2.118 mmol, 35.1 % yield) was
isolated as a yellow solid.. "H NMR (400 MHz, DMSO-de) 8 ppm 1.25 (d, J=6.57 Hz, 6 H) 2.09 (s,
30 3H)4.35(quin, J=6.57 Hz, | H) 5.89 (s, | H) 6.03 (s, 1 H) 7.46 (d, /=8.84 Hz, 1 H) 7.81 (dd,
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NC NCI To a m xture of THF (100 nmL) and hexane (40 nL) under
nitrogen atnosphere was added DI PA (22.21 nL, 158.78 mmole, 1.1 eq). The

m xture WO 20mal6e3¥8t 0 - 80C and to this was added n- HULIPCTAB289%/061163 158. 78
mmole, 1.1 eq) dropwi se. After conpletion of addition the resulting

25m xture was allowed to warm and stirred at - 10C for 15 rant The reaction
m xture was again cooled to - 80C and a sol uti on of

6- chl or o- nic@id @@m rmi)e ok 201 g)s L44. B2 symRlH) b.480) 1 0. IHE, 1(BHABLER)- was
added dl‘OpWI? §% xture was stirred at -80C for 1h. After Ib
a sol ution’8 ni“bMSr{ESI 490 éog M78.22 mmole, 1.2 eq) in THF (100 ) was
added in one portion. After conpletion of the reaction, the reaction was
quenched wigh,water (100 nL) and extracted with 30di ethyl ether (6x100 ni).
Combi ned organic |ayers were washed with saturated solution of sodium

t hi osul fat e (284¢Qutrn)f S-drored-[Gwdlorosb dPuneihg bl -flanehyldhyht & ryerzelrid

concentr at gqarﬁmezr py\‘l@ﬁﬁ%mlﬁo%eﬂﬂoﬂﬁﬂ&@%% er@ﬂm% 8%6@1%@%&@@@ was purified

by col unm chronat ogr ap over silica ge 0 mesh) using 2% et hyl

acet at e- he%%m% %9§mflwean€¥ﬂélﬁ{xarte(§ Ul vgs felt?éxefli"i’%g}ﬁ(fﬁ%bffﬁ@teé{véls wldgdnge |y
yel | ow sol it 1{yd5 ware sap3Ued. Tl]hb odiviR léybeQad\adehedM@Ml@éOH @O&lﬁ@orﬁlﬁnedll‘i) 8.79

(s, 1H). Lc%ue(i 3?%’%"5 ((:Nuéreat ed le;setklc@ acetc l "Hle a)g amlz_ﬁagﬁrs WETE c%mbf\lie n &8 4 9.

| nt er rredl af anop 8fli)vliage’nzam de
N'---"dQ" Nis@QIVHinOMeOH @ﬁﬁwammedm@mof’r C@Ol@ﬁk[&ﬁr alode-2-ddenathiyt b i-mghil¢thike (14 g,

53.03 mol 8. gy o | L
o g*ofg(gg 4%935%%3@@111%%5@5&@@{ J?@JE@Q@OQI%(@%%@QI% A)ggld e, eq)

1, 4-di oxane
degassed V\nlsphteﬂN)a?feB?W@Hd HoMH 4§0W%{ %O*déﬁépladlé%i M(S%)&@)‘§H)( 122(88 g,
1. 06 mmol e ;3 408 (La) ~a3nd HPREBHS (4,2H2§7g<s 14H)27456mmb@m 104082€8)9 (he
resul ting :ng%fﬁ on nixture was ther&éS mn after

whi ch t he {4327 Black gt I74RST R O L3k e HGhe - After

conpl etison Rof 2.652aiai MSIES DK@, At eM-al].was col | ected by filtration,

di ssolved in water (500 inL), and extracted with ethyl acetate (58200 m.) .
Combi ned organic |ayers were dried over sodiumsulfate, filtered and
concent r at é¢rdnder reduced pressure to gi ve crude material. It was purified

by col um chr omgf pgy&BNYr sQABFo-B (b bﬁ@fogﬁ)s &I@LleJ;?(@ n{s@@l% 1?1@11@&21&1 2%
met hanol i c ammnl a (10% ammoni a_in | or orre¥ ane as the el uant

to give th&BYdmETRY BRI a&%&épglgyb?ﬁm@dv NE-fiegylfosseggide 29 1. NVR
(400 Mdp, DVBG.O@Ycd O (36 lﬁg:l,z 334Hnmd1) &nd43[ﬁﬁ(451|21)1g 2B708mb'S andkireacior25- 7. 35
(m 1H), 7.53

8.69-8. 79 Fb" we Wiﬁ%}frglfﬁr ahipl To “?Lié“?mlﬁltw Aol %O?yl%i)“?e Wdﬁaﬂ‘gﬁdf E%E&o ( MeH)
287. 06, f owrzd2. 278@1’&19)1) A& pffpr é(}mdheametulﬁﬁvas cooled to 0° C. DIEA (1.032 mL, 5.92 mmol)

5- 14( 2- Hy drQuyRtd¥hdredtndi RERAZIOMHE N EEMhip 22k bi O B DR AT Qo

(100mL) was added followed by acetic acid (1 mL) and the solution extracted with 2 x 50 ml of
25 ethyl acetate. The organic layer was washed with 2 x 50 ml sat KHCOj, brine, dried over MgSOy,

and evaporated. The product was purified by flash column chromatography on silica gel using
EtOAc:DCM (10 % to 100%). 5-Chloro-2-[(5-chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-
5-yl]amino}-4-pyridinyl)amino]-N-(methyloxy)benzamide (250 mg, 0.529 mmol, 26.8 % yield)
was isolated as a white foam . "H NMR (400 MHz, DMSO-de) & ppm 1.27 (d, J=6.57 Hz, 6 H)

30 2.11(s,3H) 3.71(s,3H)4.20-4.55 (m, 1 H) 5.94 (s, 1 H) 6.63 (s, 1 H) 7.59 (s, 2 H) 7.67 (s, |
H) 7.99 (s, 1 H) 8.50 (s, 1 H) 9.43 (br. s., 1 H) 12.03 (br. s., 1 H); HPLC Rt= 2.46 min, MS (ESI):
449.1, 451.1 [M+H]".
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Nr) 0 s N OH 02N A solution of 5-fluoro-N-nethyl-2-nitrobenzam de,
1- (2- hydroxyet hyl ) pi perazine, and Hunig's base in 20 nL of DM F was stirred
at room twopercawes’e over the weekend. The resulting m PCUMAS2008962T6RVaped
to dryness, and the residue was purified by flash col um SF40-150 at 2%
10% Me01- TCH, C1,. Product cane out at 7% MeOW CH2C12. MS(ES) ink 309 [ MHH] .
A solution of 514-(2-hydroxyethyl)-1-pi perazi ny1ll- N-net hyl - 2-ni trobenzam de

t enperature
filtered to . v

nore starting material and a rm'rmN- lm benirdmedasol vent was rot avaped to
dryness, and the residue was used wi thout further purification. MS5(ES) me
279 [1V1+11]. Exanple 65

2-115- Cvano-2-[ (1, 3-di net hvl- 1H pmg' A | am no] - 4- pvri di nvl | am nol- N-ne
5 |2

t hvl benzam de N N HN'1/41/2i 1NH O - ( Opano- 2- [(1, 3-dinmethyl-1 /

[ -pyrazol -5-y pam noj]-4-pyridiny ma@ﬁy | benzam de was

synt hesi zed substantially acgording to {h cedure of exanple 55 using

I nternedi ate 15 and 5-am no-A3¢dret hyl pr le. 1H NWMR (400 MHz,

DVSO-d6): 2.08 (d, 311), 2.77 {e&{ 3H), 3. 59 ’ 3H), 6.01 (s, 111), 6.59
(s, 111)5 6.01 (s, 1H), 7.18 (t, 1\1), 7.54 (t, 2H), 207.72 (d, 1H), 8.33
(s, 1H; 8.71 (d, 111), 9.15 (s, 111), 10.33 (s, 111). LC WM (MtH) = 362.0.
Exanpl e 66

2-1(2, 5- Di ghboro- 4- pyridi nvHam nol - 5- 14- ( 2- hydr oxyet hyi ) - 1- Di perazi nyl | - N-m
et hyl benzame 6

To a degassed solution of 2,5-dichloro-4-iodopyridine (8 g, 29.2 mmol), 2-amino-5-
fluorobenzonitrile (3.98 g, 29.2 mmol) and potassium triphosphate (18.60 g, 88 mmol) in 1,4-

10 dioxane (100 ml) stirred under nitrogen at the room temperature was added DPEPhos (1.258 g,
2.337 mmol) and palladium acetate (0.262 g, 1.168 mmol). The reaction mixture was stirred at the
reflux for 18 hr. The reaction mixture was filtered. The solvent was evaporated. Ether (50ml) was
added and the solid was filtered. 2-[(2,5-Dichloro-4-pyridinyl)amino]-5-fluorobenzonitrile (7.09 g,
25.1 mmol, 86 % yield) was isolated as an orange solid. 'H NMR (400 MHz, METHANOL-d,) &

15  ppm 6.44 (s, 1 H) 7.46 - 7.58 (m, 2 H) 7.66 (dd, /=8.08, 2.78 Hz, 1 H) 8.08 (s, | H); HPLC Rt=
3.23 min, MS (ESI): 382.0, 384.19 [M+H]".

Step 2.
To a solution of 2-[(2,5-dichloro-4-pyridinyl)amino]-5-fluorobenzonitrile (7.09 g, 25.1
20  mmol) and 3-methyl-1-(1-methylethyl)-1H-pyrazol-5-amine (3.5 g, 25.1 mmol) in 1,4-dioxane
(100 mL) was added cesium carbonate (24.58 g, 75 mmol) and the reaction mixture was degassed.
DPEPhos (1.083 g, 2.012 mmol) was added followed by palladium acetate (0.226 g, 1.006 mmol)
and the reaction mixture was heated to reflux overnight. The suspension was then filtered. The
dioxane was evaporated off. The solid was purified by flash column chromatography on silica gel
25 (10 % DCM: EtOAC). Fractions were collected and evaporated. The yellow oil was dissolved in
diethyl ether, sonicated and filtered. 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-
yl]amino } -4-pyridinyl)amino ]-5-fluorobenzonitrile (1.3 g, 3.21 mmol, 12.76 % yield) was isolated
as a white solid; 'H NMR (400 MHz, METHANOL-d;) & ppm 1.35 (d, J=6.82 Hz, 6 H) 2.20 (s, 3
H) 4.43 (quin, /~=6.69 Hz, 1 H) 5.82 (s, 1l H) 5.89 (s, 1 H) 7.47 - 7.57 (m, 2 H) 7.61 - 7.74 (m, 1 H)
30  7.88 (s, 1 H); HPLC Rt= 2.40 min, MS (ESI): 385.2 [M+H]".
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25HO A seal ed tube was charged with 2,5-dichl oro-4-iodopridine,

2-am no- 54442- hydroxyet hyl) - 1- plpera2|nyIPN—nethbeenzanlde 4, and cesium
car bonat ewpreot/0623f8oxane. The reacti on m xture was degagsEdiskgoonsrisbgen for
10 min. At sane tine BLNAP and palladiumll) acetate were added into it and
the reaction m xture was heated in 1200 Cin an oil bath over night. 5TLC
in 10% Et 0Ac/ hexane showed no 2, 5-dichloro-4-indopridine. TLC in 10%

MeOH CH2Cl12%i.5howed no

2- am no- 544- ?

oxy N- | benz CNB showed
the reaction haﬁ g‘ﬁ@QEEﬂKQ%WE&JLng 3§FE§@XBP88 EPY KRP9"t he
reaction nmxmu@emmemﬁQmmhmaEmWﬂE(nmgnt%nmﬁﬂnamﬂamﬂudmxﬁe ICM (16 mivas

filtered, | S
filtered. (R )R lcﬂ?igr%% b *@%E Vrv?s\f%ffuéedﬁ’vg?“%gg‘ﬁ e IS BRI 2

MeOH/ CH2C1 Zuyerp gerg mperaite%éf he erganicdmetvproshed Wﬂaé MaN4§HbithA mbi The cvBpimd) mle 426
[ Mk2F1] . E&@ms%y@rz wer vx(ash{ed @ftlglhyll %eﬁfezan& qlgu‘tlﬁltlzlééf w11h dectid a@Mrﬁl%%rohu& wis

) am nol- 4- pVII di nv. i am ho ﬁ %Vroxvet hvl)

pi per azi nv SEREHRY Wrisarz st H@D§ Tetpyl nﬁﬂvkﬂﬁbﬂﬁﬂwpﬂﬁﬂMHE?¢P%%aIed t ube
was char geg@ymdityhaRing](2fbrodebit adidc 4-gpy.va wintly Hendo Ra]d) bdsdidh@ated as a yellow

hydr oxyet h

et by < 1 SR BBV e o G B e 24! -G dR™ The

reacti di mi/xa. 4k, WasSs.de@asdedoly 1 i) 7.5 baén=5.4x 3.10Hni i) 74t (Eake.09,i4m8, H NAP

and pal LSRRl lgosiale ey eraded. AR e GaRkLon, TifuEGpues heal cd

to 160 C 201 n m crowave I'eved to be
t he de5|redfbﬂﬂﬁ&ﬁﬁ—?ﬁém§omﬁ@ﬁ§Dw@é3&Mfﬁbaped to dryness, and the residue
was purified by HPLC to give the captioned product. MS(ES) role 500 [ MtH|
Exanpl e 68 _ 25. 15- Chl oro-2

-[(1, 3- di mSteRd- 1H pyrazol - 5- vHani no] - 4- pvri di nvl | ami nol- 544- ( 2-

hydr oxuét hyl ) - 1T@mpeﬂmmnnmﬂﬂiﬂﬂmmthwhbﬂnzamld@&ﬂ@hﬂ)ﬁ@ﬁn&ﬁﬁ$ﬁ@mmm®e was

charged wi t,h i ghl.oro-4- i no
hydr oxyet hylp)\(ndfl;)(pl}%%%? §Z ﬁlhor 01C a? % ﬁi%eantrZ]B 11 11151% %I c(lmethylformamlde

1- et hyl - 1I—KWFH2@)1“LBW@W¢?€EHO§IT(15]@@Q BAd Mol) é)élp\b@rbatE@q (31mgl 3 df oahe. The

reaction maﬁtﬁé@ac%m&%%%§@djf01b§0 b, tﬂoqlggegamﬁl@[{wésqdd@ue meti3@flankin31NA P and
pal | adi un(H) acetatge were added into it reacti on m xture was

heated to FEBOEORY %F%M@@@Bﬁn%@eﬁoﬁﬁﬁééo"cll%ﬁfs(ls‘}’?&w&dg tthamg) peak

bel i eved t addzormespaibtmixturd ME sdesliat ®6m temperature 24 hr. Water (100mL) was added
followed by acetic acid (1 mL) and the solution extracted with 2 x 50 ml of ethyl acetate. The
organic layer was separated, washed with 2 x 50 ml sat KHCOj, brine, dried over MgSO, and

evaporated. The resulting oil was suspended in dichloromethane and filtered. 2-[(5-Chloro-2-{[3-
methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]Jamino} -4-pyridinyl)amino]-5-fluoro-N-

25  (methyloxy)benzamide (620 mg, 1.361 mmol, 48.7 % yield) was isolated as a white solid. 'H
NMR (400 MHz, DMSO-de) 6 ppm 1.26 (d, /=6.57 Hz, 6 H) 2.10 (s, 3 H) 3.69 (s, 3 H) 4.38 (quin,
J=6.57Hz, 1 H)5.92 (s, 1 H) 6.50 (s, 1 H) 7.41 - 7.52 (m, 2 H) 7.58 (dd, /=8.72, 4.67 Hz, | H)
7.96 (s, 1 H) 8.46 (s, 1 H) 9.10 (s, 1 H) 11.95 (s, 1 H); HPLC Rt= 2.24 min, MS (ESI): 433.4
[M+H]".
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product. The sol vent was rotavaped to dryness, and the residue was purified
by HPLC to give 5Sproduct. MS(ES) mle 500 [ MtH]. Exanple 69 4-Ch

| or 0- 2- 1(Wochilwesy82- |13-nethy | -( 1 -nmethy |ethyl)-1PETASY000063163 5-y |
| am nol -4- pvridin vflam nol-N (neth yloxv)benzam de 10 Step 1: To a
degassed sol ution of 2,5-dichloro-4-iodopyridine (4.5 g, 16.43 nunol),
2-am no-4- 15chl orobenzonitrile (2.507 g, 16.43 mmol) and potassium

tri phosphat e (10 46 g, 49.3 mol) |@X§mmm oxane (60 m) stirred under

ni trogen at dded DPEPhos. 0 708 1.314 tntnol)
and pal | adi uffracetaref o YRl yraz S
stirred at the refl ux for 18 mnoroﬁhmermam)b@mmmgture was filtered. The
sol ution was evaporated. Ether (50nl) wag added and the fornmed solid was
filtered. 4-chloro-2-[(2,5-dichlord4=pyrid nylﬁ)am no] benzonitrile 20 (2.8

g, 9.38 mol, 57.1 %yield) was |s as @n gyange solid. 111 NIVIR (400
MHz, DMSO d6) 6 ppm 6. 70(s N'7.53 ¢Nd =8.34, 2.02 Hz, 1 11)7.65 (d,
J=2.02 Hz, 1 H 7.95 (d, J8 1 ; (s, 1H)9.12(br. s., 1 H;
HPLC Rt= 3.50 min, M5 (ESI): 300F0 41] 1. Step 2 25A solution of
4ch|or02[(25d|chloro4pyr| | | ) am no] benzonitri le (2.8 g, 9.38

nnol), 3-nethyl-1-(1-nmethylethyl)-1H pyrazol-5-amne (1.305 g, 9.38 nmmol)
and cesBum car bonat e (9.17 g, 28.1 mmol) in 1, 4-di oxane (40 nL) was
degassed. @PFEhos (0.404g, 0.750 mol ) followed by pall adium acetate (0.084
g, 0.375 mmol) were added, and the suspension was refl uxed overnight. The
solid was fil te%adeg%swé splatigatof dirdishigiorrigdopyading b 3P drwep). FHengPack oi |l was
glﬁrl fi ?rg b)ﬂgér?&ﬁfbniﬁ@@@%mm&m@g&a@ﬂﬁl tﬂglho@lhzlt& 08.69/88 (Bnodpilt RAC: lDCl\/gI

e conbin r ons re evapor at resutm i ssolved in
i oxane. (20 AP SRR R BRRLE: fo b Se it fePh il 2afaed and t he
reacti df m2xsumaohas! prigllumeedatoWeon g,g o8 milb Thayatisn watue: weparedted and t he

organic la . . T ers were
conbi ned a% b % 8 %Cﬁ tgjg%meﬁ@%rc}b% %ﬂeﬁaﬁlénnepl leﬁ‘gﬂ Ls@{f\%e()?)é washed
wi th wat er ampe i(4nQa7 ga%%lz @mpléwd@%évn qaROgrBCAS. éﬁcﬁfﬂmmql)evewddeﬂhﬂleg@ﬂcmm on was
evapor at ed mnayf@ w@sruiggseuranmﬁmm dcbihik .80 d, 196k kdn@NRt Dﬁm@bs (hczsspg 23k{5-ch

| or o- 2-; th eth azol -
pyri di ny Hafﬁnﬁ) éﬁ%ﬁq]d }%é‘faﬁuofl% Vg asyrﬁﬁ%‘i@ovmhp)f T8t 10% Iﬁ}‘?’(%qedyfas \%ﬁ‘geq sol at ed
as a yabl O\anthbé dotld was dishVARd (90 erMdzted OVBQ@ dhd stirrqdpon 1 & m2Bite§ dhen fitGedagainlz, 6 H)

(o, 1 7208 4By 4 g e W g B Op sy eyl 5 g > 7
(d, | =8. 34 Huorobenidpitige B3, {539 hmgH)53g, %llelg)swaslsolq)ed aHmo@nR seli® 'F MR #“90 VS

ESI): 10429;1 ’ s iSOk
El ChI) o 2%/%}% SDMé'é%})QidszhFﬂs (d, J%%z%mzm( ’h3 ﬁfh:izh@ulw Mﬂ@znlﬁFsg{(d

et %@% 1H pyrazo
Aani nol - 4- gyr Pdimy i &t ﬁ%ol]f@ér%?0|7é8%ﬂd{>(7ééo7§§ .4 78% i ) 8-4Gbr. 5. 1
N, N- di 26t hy) 8ar pani, de), R OME 2.6 2Qinma} (B 3esdded HHOBT (114 rrg, 0.742 mol)
and EDC (142 ng, 0.742 mmol) and the reaction m xture was stirred for 30
mn. To this solution was added O-net hoxyl am ne hydrochl oride (62.0 ng,
0. 742 mol Stepdnd after 30 M the reaction was cooled to 0OC and D1EA (0. 323

nL, 1.856 m nd) \\@siALEeHs HRe-of AGELAN MttleBy MRS p5tabdi 5 §Hafihojle room
tenperature ove? th (13 Weeg(50 2{?? t(ﬁ ( h?e YIW £§ la?g%l CO}aCI d (1 n)

wer e added PEHEpyDpaIng] éa@pr(@?pz?ﬁltklﬂelﬁl é g, 11 69 mmol) n sodium hydr0x1de 1 M (10m
25 10.00 mmol) and 1,4-dioxane (10 mL) was refluxed overnight. Ethyl acetate was added and the

layers were separated. The organic layer was washed with 1 M NaOH (40 ml). Combined aqueous
layers were washed with ethyl acetate, and neutralized with acetic acid. The solid was filtered. 2-
[(5-Chloro-2- {[3-methyl-1-(1-methylethyl)-1 H-pyrazol-5-yl]Jamino }-4-pyridinyD)amino]-3-
fluorobenzoic acid (3.2 g, 7.53 mmol, 75 % yield) was isolated as a yellow solid. "H NMR (400
30  MHz, DMSO-de) 6 ppm 1.24 (d, J/=6.57 Hz, 6 H) 2.09 (s, 3 H) 4.34 (quin, /=6.57 Hz, 1 H) 5.86 (s,
1 H)5.91 (d, /=5.81 Hz, 1 H) 7.35 (td, /=8.02, 4.93 Hz, | H) 7.54 - 7.65 (m, 1 H) 7.81 (d, J/=7.58
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20was extracted with 2 x 50 m of ethyl acetate. The organic |ayer was
washed with 2 x 50 mM sat KHCCB3, brine, dried over MgSO4 and evapor at ed.
The resulwOngineki7ew oil was purified by flash col um chrconst@gnebhy on
silica gel using DCM Et 0OAc (10%to 100% . 4-Chloro-2-[(5-chloro2- -1,
[3-methy |-1-(1-nethyl ethyl)-1H pyrazol -5-yl]am nol

-4-pyiidinyl)am no] - N(net hyl oxy) benzam de (85 ng, 0.180 mmol, 29.1 %yield)
was i sol at@ﬁ 1a1$) ww(;@}f)@ams 11111)18 N\(lnRs 2151(1)41(30/4%4#2& 1%@1@%—9%&9{711\43 27 (d,
1=6. 57 Hz, 3 H 4.41 (quin, J=6.57 Hz, 1 H)
5.95 (s, 1“?4)1)60“636“\?+ lH) 701 739(m 1 EH7.55 -7.88 (m 2 H) 8.02
(s, 1 H 8.60 (s, | H) 9.76 (br. s., 1 H 12.01 (br. s., 1 H; HPLC R=
2.50 mn, ES1): 449.0, 451.1 [MAI] . Exanple 70

4- Chl or o- 2- F -chloro-2-T[ 3-net hyl- 1- (1- net hvl et hyl ) - 1H rw azol - 5-gam no |
- 4- pyr Pdi nyl | af® hehutiNe ¢fifel{hahlaoxs ) Berrztaht tlemethdethy])-1FSpyegrols-yllamino}-4- To a
degassed sl ifilydniad] ﬂﬂ&ro@brﬁ&k 9&@(34& d%' @dprmﬁnam ﬁlﬂNﬂﬁ dﬁﬁeﬂ@lﬁqnaﬂa@e fShvied )

2-am no-5- chl orobenzom tri § cﬂé nt nol ) and potassium
tri phosphatngﬂ)fviﬁ‘ ﬁ@d{ o145 (fﬁn%iS rqn}‘?l)fn DG 10%%%,69 5(1616“11%3)”‘ Deresien under
ni trogen atmitthe waosdirred mnmematmrﬂas Mﬁmlﬁdﬁ&ddeﬁ)@iﬁhﬂ&y]@ﬁmzQﬁir@hloﬂ&lo 324 nunol)

and pal | adl acet ?terfg %4%6 %ﬁctlon m1x Wng c ole %(ﬁﬂflg Ailryrr)fL lig %}‘é\as

stirred at te qu reacti on mx ered.
reacti di nimaobrves whisd. dvapotiont @dturﬂdaemﬂeéﬁﬂhﬂl)bom@mpadfd@%alnwatehéo@ml)i d was

filtered. Qvaé:;nild&f fQI'lo%veEl ()gacléﬁcdicfar@ Qltpané'theg(glhtq}n%é é@%t@%lﬁﬁ@%ﬁ%%f dthy1 € (1.8 g,
5.43 tntnol, 33.0%yield) was isolated as orange 1H NVR (400 WHz, DM

SO d6) 6 ppfA: 61@ ceglbm%l Qegantp lagors (VﬁfeSfa%lgdw&“&Sq?wl sgt I@ic%amez@eégverz 53

15Hz, 1 b HPLC

re s 53 Ot O wachbbay il ol e BAPL 1 Eptoneo-Th

gochl F; 0- 2+ [3(atiBA- dJ(Dﬁbtﬁilahﬁ)t- Wﬁﬁr%nyﬂll)ajﬁ;{&d}lﬂf]ﬂ?ﬁmiﬂjaintnb] 4-auddN8 g, 6. 2303
mo

e P s T B e A e A R S S

mol ) and t4ve MIBzaDMSOFﬂs)rﬁpphlllrE (&yals6 ﬁHgaSHed% EPEPBOS (f, GHZGGg(quﬁi 482 rrrml )

was added fof Lave by, palladk imiaselate (0,040 @ 2L ol g

reaction m xture’ wa I"ux uspensi oh s then
filtered. THe(sdl Bx&hleldwad2elagdhat 8 19(5] HBLQ\IB{S AolérnnlntMéﬂiﬁd) p8tween 1 M HC
and et hyl gfjpt e. Layers were 25 separated, and organic |ayer discarded.

The HCl-containing |ayer was neutralized and extracted with 2 x 50 nL of
et hyl alet at e. Organic |ayers were conbi ned, washed with brine, dried over
MySH, filtered and evaporat ed. Example 73

5-Chl oro-2- |
pyrazol - 5-yl T
35.1 Ayield) was |soI ated as m_rgiéﬂ_(lmmmm)baﬂzamldﬂlNl\/R (400 M—Iz DVSO- d6) 6
ppm 1.25 (d, 1=6.57 Hz, 6 H 2.09 (s, 303 H 4.35 (quin"/ 657Hz 1 H
5.89 (s, 1 H 6.03 (s, 1 H 7.46 (d,1=8.84 Hz, 1 H 7.81 ((Id,

25 F

Step 1:
To a degassed solution of 2,5-dichloro-4-iodopyridine (5 g, 18.26 mmol), 2-amino-4-
fluorobenzonitrile (2.485 g, 18.26 mmol) and potassium triphosphate (11.63 g, 54.8 mmol) in 1,4-
30  dioxane (60 ml) stirred under nitrogen at the room temperature was added DPEPhos (0.787 g,

1.460 mmol) and palladium acetate (0.164 g, 0.730 mmol). The reaction mixture was stirred at the
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1=8.72, 2.65 Hz, 1 H 7.96 (s, 1 H 8.11 (d,/=2.53 Hz, 1 H 8.42 (s, 1 H)
8.54 (s, 1H)HPLC Rt= 2.60 mm M (ESI): 400.8, 403.1 [M+11l]'. Step 3. 5A
sol ut i on WO 2B6roatekI80- 2- [ (5- chl oro-2-{[ 3-net hyl - 1-0 PCT/US2009/062163

-met hyl et hyl ) - 1H pyrazol -5- yl]am nol - 4-pyridi nyl )am noThenzonitrile (850
ng, 2.118 nunol) in sodium hydroxide - 1 M (20 nmL, 20.00 nunol) and

1, 4-di oxane (20 nm.) was refluxed overnight. Ethyl acetate was added and the

Icg?/rte)r s \C/iver @efﬁ%ﬂﬁﬁiflﬁrﬁ‘ﬂae r&bﬁm%g@@wsd ﬁ@yﬁs M@tﬁylvmjﬁ%dlylé’thgdb—lﬂi pMaDaeH (4P ml) .

i ne aueos ayers ed w e e ani c | ayers
were conbi ABES e/ %%%E‘ﬁ) aniﬁesdfnscérdf“%?&dlﬁ %/EAO{P 8@3%@&5@%%3%1@% n.

5- Chl or o- 2-11{1}(‘[1']_1‘6 ohd ctegnseaalﬁc[;a}mmnﬂmbtat&{ml64 HEL 13y hedolehg PPEPhos (0.787 g, 1.460

1H pyrazol - | Jamnal +4-. I di.nyRan 12 ;80 903 mmol ,

30 Syt ol e o B e R T RGOS R Pt R 0 dey 6 ppm
1.28 (dy./ BBerglz NpRH (@ ), 600 mao()svas Blded) and the Geagtipn inirtyre @ flgxed pyernight. Hhy. 97 (s,
1H 6.79 @&mte]wﬂddzd%the 1 eﬁgvefe%pagatehDThz @Rbined oégmésmere]wﬁedzwtg‘i md, 1=2.27
Hz,lH)804((s (s, I.'H 94 (br H) (br 01
H); HPLC 158PH@ Bl Tﬁ“r’ ?PmbN?Bd f‘E@uf 133’%?@“?“5 %Wlﬂ”‘ e[d”i%?fﬂt]“e an@tleélﬁal%ed it To a
sol uti on ofcebe adnl. Q-T[(G-C%-}oﬁ‘c( 5+ [Ghe@tyB1-2-tethylethyl)-1H-pyrazol-5-yl] amino} -4-

[ 3- net hyl - 1- | e Z0 r noThenzoi c
acid (830 Hﬁédlnfge 2 ﬁLl"il"lbz“Z‘“Na??ﬁ/{%% %h%ﬂ?@?%%@ leﬁ Ik g‘"‘“’%{’ %‘ﬁmé%“ added
HOST (363 mga,yeﬂo@?(@lddfm{MR&hﬁ@INED@M&G%)@g)pmz 237(0Jmﬁ7Ih)Z @Hu2.the rdact i on

m xture Wa%éﬂdej [f &4 5f7?1rz 1342);99% 1}[@6%&‘ S1 %J%M@SHW&% 9=178b haxyl am ne

hydr ochl ori xture was cool ed
to 0" C. DIHZEAH)(81030:§20|(TH 2H) 8629521ﬂ711)h‘b¢5)(bm§ R HBEC RS Tmemdds /D xt ure was
stirred at sphem@gm tenperature over the weekend. \Water (100nL) was added
foll owed by acetic acid (1 nL) and the solution extracted with 2 x 50 ml of
25et hyl acetate. The organic |ayer was washed with 2 x 50 ml sat KHCGO3,
brine, 1dri sdpover MySO4 and evaporated. The product was purl fied by flash

g?gmr ghrzoggt gﬁ %&?}Xﬁn Zgld Chfoﬁ _QL?% “ﬁhypg( %QQ%WF&@% pyr az l)alﬁgﬂool ] ami nol -
- pyri di nyl paiditybjmine] (WWPT@WW%@?M dbm](ﬂ%@ll‘ﬁij dingetley formappisle (DME) 80 % vyi el d)

was i sol at gf ) ags AddHbE: (flqm Nwm%ggnd\éﬂc (1%Qﬂﬁ)n§no@pm ‘;lﬁe %ch()ﬁl 1 6.57 Hz,
6H)302112$,3H) (s H) (m 1 H 4 (s H 6.63
(s, 1 H 7 n5>guI€ was S'EHF% f0173 Ogrym (Té) thlg_somlor-yW@gd%eg O linetWy]gmgle h¥d§ochlpr1ci_q)(0 §204 3 (br.
S. Iﬂ)) 13,108 Iﬁrb(lﬂ) an§ aﬂer Bo hi)mhd-lakﬁiremas cadled 6o (mtn TM DIESI3)23 M1498.47 451.1

[ M+1 1] njoﬁr% addecg' Thﬁ %o_ Tlxgﬁre was st d[at3[ rﬁ(\)/ aem eraﬂuﬁeé r 24 hr. Water

“met hyl et hyll
f1 uor o- N- (i@} ﬁgbkcwebénmm agal (1 mb) Wer&@lpd and the solutionPgiragtedleglads 8dmkdl ut i on of

2, 5-di chl Orfﬂ lllacétéggqgé/dr!gﬂicﬁ%el(\ﬁasgvash%@wghmgﬁ sa‘?KI‘ll’&b ngﬁé drfehH% Q/Q)@djfonl trile
(3 98 g, 9.2 nt and potassiumtriphosphate 60g, ,

10di oxane @ﬂmndehged srthe res@ithgu ches punifitd Qofesh @ﬁunmhhrom@togmﬁhemeh@tgelr(e was added
DPEPh0s, (1238 | 168 mol ).
The react i on m%t?’gcl) %ﬁaeﬁigrtg ?r{fﬁgetg}?l (ﬁq{eh{ ﬁg@‘iﬁgfm%gs ﬁ%ﬂl e41r eaction

m xt ur e wagyfdifyDamniael:4-Miee-N-ohetsmxykezapdader at SdnmeE Jér™ yisldhids iswigdadded

and the sol,i d &St HEGER (400 MHz, DMSO-dj 3 ppin 1,28 (d, J=6.57 Hz, 6 H) 211 (s 3H)
2-[(2,5-Di chloro-4-pyridi n%/é am noj - 5-11 uor obenzoni trile 2

ol , 86% yi’élswd) HQ/\ihél eBl/a ad Héﬁ 96@ah]‘g‘b5 dpildD 087- Nk @ ( 4063
METHANCL- d43}8. 3INPAD1 A7 .665dd, I=tD6, 6.6982,-1 Hj 898 ( MH) &57H), 17H)806 (8., 1&58- 08,

2.78 Hzy 1 898, (S yplc il o JELG ﬁtsz(ESI):433.3 [M+H]".

25.1

Example 74

Following substantially the procedure of Example 8 the following compounds can be
made starting with either 2,5-dichloro-4-iodopyridine or 2-chloro-4-iodo-5-
35  (trifluoromethyl)pyridine and the appropriately substituted 5-aminopyrazole.

30



3.23 mn, MS (ESI ): 382.0, 384.19 [MtHI. Step 2. To a solution of
2-[(2,5-dichloro-4-pyridinyl)am no]-5-fluorobenzonitrile (7.09 g, 25.1
20mol ) awo 28tomsedrgl - 1- ( 1- met hyl et hyl ) - 1H pyr azol - 5- an RET(IB2&9962185. 1
mmol) in 1, 4-di oxane (100 nL) was added cesium carbonate (24.58 g, 75
nnol) and the reaction m xture was degassed. DPEPhos (1.083 g, 2.012 nmol)
was added fol |l owed by palladium acetate (0.226g, 1.006 mmol) and the
reaction m il e Washeat g3 lien el | Ay ONES- w)aamo] 4 PSS ReRss akbr@s then
filtered. The di oxane was evaporated off. e solid was purified by flash
col um chromat ography on silica g elhipe eDCIM Et OAC). Fractions were
col l ected and evaporated. The yellomhﬁll was di ssol ved in diethyl ether,
sonicated and filtered. 2-[(5-Ch |orp-2-;
[ 3-met hyl - 1- (1- et hyl et hyl ) - 1H pyr @70t~
uor obenzonitri le (1.3 g, 3.21 mol,
solid; 'H NMR (400 MHz, METHANOL- d4biNg

yl ] am nol - 4- pyri di nyl ) am no] - 5-f |
%yield) was isolated as a white
gpm 1. 35 (d, J=6.82 Hz, 6 H) 2.20

(s, 3 H 4.43 (quin, 1=6.69 Hz, ¢ 82 71 H 5.89 (s, 1 H 7.47 -
7.57 (in, 2 H 7.61 - 7.74 (m 1 H)l 30F.8 Cﬁ, Il H; HPLC Rt= 2.40 mn, M
(ESI'): 385.2 [M4+I]* Step 3. NA $0l Wy i on of
2-[(5-chloro-2-{[3-nethyl-1- (1 nethylet ) 1FprrazoI 5- yl]anlnol 4-
pyridinyl) . ; ] Qhw&&-

hydr oxi de - C 0. 00 nT C

over ni gAt . Ethyl acetate was addeﬂlﬁﬁuﬁﬁﬁéngtayers wer e separated The
organic | ayer was washed with 1 M NaCH (40 nml). The conbi ned aqueous | ayers
were washed with ethyl acetate, and feutralized with acetic acid. The
product was isolated by filtrationg#2 S- Chl oro-2- [3-nethyl-1

-(1-nmethyl et hyl)-1H pyrazol - 5-yl ] am ng -4-

pyri di nyl)am no] - 5-fl uorobenzoic acid (Y. 1 g, 2.72 nmol, 27.2%yield) was

[ : R / DVBO-d6) 6 ppm 1.27 (d,
J=6.57 Hz, 6 H 2.11 (s, 3 H) 4.39|(qujin, 1=6.57 Hz, 1 H 5.95 (s, 1 H
6.70 (s, 1 H 7.51 (td,1=8.40, 3.16 N 7.61 (dd,1=9.09, 4.80 Hz, 1 H
7.72 (dd, J=9.22, 3.16 Hz, 1 H 8.00 (sH 1 8.53 (s, 1 H 9.66 (br. s., 1
H 13.88 (br. s., 1 H,; HPLC R= 2.44 mn, M5 (ESI): 404.3 [MtH . Step 4.
15To t he sol4iek nih( {84Chloro-2-[(1.5-dimethyl-1H-pyrazol- 4—Vl)am1n0] -4-pyridinyl}amino)-3-fluoro-N-
2-[(5-chloro-2-{[ 3-net hyl-1-(1- ret hyhelci¥lde1H pyrazol -5-yl ] am no} -

4-pyridi nyl )am no] - 5-fl uorobenzoic acid (1128 ng, 2.79 mol) in

N, N- di net hyl f onnani de (DM E) (20 i ntypwas added HORT (513 ng, 3.35 mmol)
foll owed by EDC (643 ng, 3.35 mmol) _and_the reaction mxture stirred for 30
mn. To this solution was added o-feth am ne hydrochl oride (280 ng, 3.35
mol ) and after 30 min, at OC DIEA (4«30 nL 8 38 mol ) was 20 added. The
reaction mixture was stirred at rpomt egper ature 24 hr. Water (100nL) was
added fol |l owed by acetic acid (1 d the solution extracted with 2 x 50
m of ethyl acetate. The organic | =k .ﬁparated washed with 2 x 50 m
sat KHCOB, brine, dried over My504 a d Hvaporated The resulting oil was
suspended in dlchloronethane and flltered 2- [(5 Ch Ioro 2-{[ 3-

met hy1-19- (1- net bt By 2 Ayl 2 / pothylade no] - 5-f | uor o
- N 25(nethy|oxy)benzanldgwﬁﬁgﬁmﬂmb}ﬁﬂ&ﬁﬂNﬂﬁ@kmméﬁngbyleld) was isol ated
as a white solid. NWR (400 MHz, DM5O-d6) S ppm 1.26 (d, 1=6.57 Hz, 6 H)
2.10 (s, 3 H 3.69 (s, 3 H 4.38 (quikp, J=6.57 Hz, 1 H 5.92 (s, 1 H) 6.50
(s, 1 H 7.41 -7.52 (m 2 H 7.58 ( "/18.72, 4.67 Hz, 1 H 7.96 (s, 1 H)
8.46 (s, 1 H 9.10 (s, 1 H 11.95 (&, ; HPLC Rt = 2.24 mn, M5 (ESI):
433.4 [MtH . 30 Exanple 72 2- [(5 -2-1 [3-nmethvl-141

-nmet hyl et hyl ) - 1K pyrazol - 5-vl ] am Rgo 4-rw di pvfl am no] - 3-
f 1 uor o- N- (et hyl oxy) benzam de WTL:L

/ \
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N 5 Step 1: To a degassed sol ution of 2,5-dichloro-4-iodopyridine
(8 g, 29.2 mml), 2-am no-3- fluorobenzonitrile (3.98 g, 29.2 mml) and
pot assi urworophesgsihat e (18.60 g, 88 mml) in 1,4- di oxareT(UBooyioy21si rred
under nitrogen at the roomtenperature was added DPEPhos (1.258 g, 102.337
nunol ) and pal | adium acetate (0.262 g, 1.168 mml) The reaction m xture was
stirred at reflux for 18 hr. The reaction m xture was filtered.

3- Met hy1- 1-f4de et 1y t(e1;,Jmﬁhamvlhmylraazrelmémn@maaﬁluéﬁm@tﬁvm pérRling 114 1)3-and
cesium carbonate (28.6 g, 88 nnq yere add dded. The reaction m xture was
degassed and pal | adi um acet ate 8¢ £mmol ) and DPEPhos (1.258 g,
2.337 ntnol) were added. The reactlen nlxture was refluxed overnight. The
reaction mxture was filtered 15and fihe solid was dissol ved in wat er ,
heated to 50 C and stirred for 10 o then filtered again. 2-
[(5-Chloro-2- [3-nethyl-1-(1 -nethyl et -1H pyrazol -5-yl] am no}

- 4-pyri di nypam no] - 3- fluorobenzoni t™N1el (6 g, 15.59 nmol, 53.4 %yi el d)

was isol ated as an orange solid.FC VHz DWBC)dG) d ppm 1. 23 (d,
1=6.57 Hz, 6 H) 2.07 (s, 3 H 4.32 [(quin, ®. 57 Hz, 1 H 5.64 (d, J=2.02
Hz, | FO5.83 (s, 1 H 7.39 - 7.58 (M, N 7.63 -7.82 (in, 2 FO 7.88 (s,

1 H 826 (br. s., 1 20H) 8. 41 (br. s., ; HPLC Rt= 2.35 mm Ms (ESI):
385.0 [ M=11]*. gg : . 1yl-1-(1-met hy
ethyI) 1 H-pyr 1T . nzonitri le
(4.5 g, 911.69 tnnDI) I N soediauyayae oxilyd PLONAD ey migy 2510 00 nunol) and
1, 4-di oxane (10 nm.) was refl uxed dernlght Ethyl acetate was added and the
| ayers were separated. The organlcrﬁhyer was washed with 1 M NaCOH (40 mil).
Conbi ned aqueous | ayers were washgéd~wth ethyl acetate, and neutralized
with acetic acid. The solid was filtg 2- [(5-Chloro-2- f[3-methyl-1-0
-net hyl et hyl ) - 1H pyrazol - 5-yl ] am &Yy - 4¥pri di nyl ) am no] - 3- fl uorobenzoic
acid (3.2 g, 7.53 mol, 75 %yi@kd)xwaB is @ed as a yeIIOM/soIid. 1H NWR
(400 30MHz, DVSO-d6) 6 ppm 1.24 (d, 69%7%?2 H 2.09 (s, 3 H 4.34
(quin, J=6.57 Hz, 1 FD 5.86 (s, 1 H?” N(d, J=5.81 Hz, 1 H 7.35

(td, 1=8.02, 4.93 Hz, H)754-765'('m\;L\H)781(d J=7.58 Hz, 1 H)
7.94 (s, 1 FD 8. 45 (s 1 H 8.88 (by. s., 1 H 13 74 (by. s., 1 H; HPLC
Rt = 2.36 m nZ4( F 2 33 Ay e hyl-& A pinig ey -yehloro-4-

2[ (5- chl om 2- 1 [3- et hyl - 1- opmaleaqamoemétaﬂb@ea%azol 5-yl ] ani nol -
pyrldlnypanlno] 3-fluorobenzoic acid (3.2 g, 7.92 mol) in

N, N-di net hyl f or mani de (DMF) (50 nD)nmwvas added HOBT (1.456 g, 9.51 mmol ) and
EDC (1.823 g, 9.51 mmol ) and the rgaction m xture was stirred for 30 mn.
To this solution was added O-neth9xy ﬁﬁmne hydrochl oride (0.794 g, 9.51
mnol). After 30 mn the reaction xtpwre was cooled to O C and DI EA (4.14
m., 23.77 10m nol) was added. The rjaction ure was stirred at the room
tenperature 24 hr. Water (100nL \mﬁngd/ze(?t owed by acetic acid (1 nli)
and the solution was extracted w O.N1 of ethyl acetate. The

conbi ned organic | ayers were washed mth Xx 50 m sat KHCO3, brine, dried
over MgSO4 and evaporated. The oil was suspended i n di chl oronet hane and
filterad. 2-[(5-7@h).oegpR2q1-Ethyl-3-(2-hydroxyethyl)-1H-pyrazol-5-ylJamino}-5-chloro-4-

pvridinyl]amino}-3-fluoro-N-methvlbenzamide

~

NH
o
HN OH
Ch A F ,
| Y
N N
Ho
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[3-methyl -1 -(1-nethyl ethyl)-1H pyrazol -5-yl]am no

-4-pyridinyl)am no]-3-fluoro-N 15(net hyl oxy) benzam de (1.1 g, 2.414 mol,
30.5 % yiwbdpiommesiB8sol ated as a white solid; 1H N VIR (200/Uuskm/ oD d6) 6
ppm 1.24 (d, J=6.57 Hz, 6 H 2.08 (s, 3 H 3.68 (s, 3 H 4.33 (quil

1=6.57 Hz, 1 H 5.83 (d, J=5.05 Hz, 1 H) 5.84 (s, 1 H 7.30 - 7.49 (n1 2 H
7.49 - 7.63 (m 1 H 7.92 (s, 1 H 8.41 (d, J=4.29 Hz, 2 H 11. 85 (s, 1Iﬂ,
HPLC Rt= 2. 184 n;. Fmo(zamrsf@ﬁ»dsbxbml-me@@ LAY 8-+ Tinind:- £ ol o7 0- 2- 1
[3-nmethvl-1 1-nethyl ethyl)-1Hnvrazol - vflﬂylnol- -nv di nvBam no] - 4-

f I uor o- N- (et hyl oxy) benzani gRytdinygminogNemothylbenzamide To a degassed
solution of 2,5-dichloro-4- |odopy{NQ|ne (5 g, 18.26 mmol ), 2-am no-4-

f1 uor obenzoni tril e (2.485g, 18.26 pl ) and potassiumtriphosphate (11.63g,
54.8 mml) in 1,4- 30di oxane (600 {rred under nitrogen at the room
tenperature was added DPEPhos (0. 78 1. 460 mmol ) and pal | adi um acet ate

(0.164 g, 0.730 mml). The reacti 8§ mixture stirred at the 79 reflux
for 18 hr. The reaction mnixtur#€ f iFl t
rbzp
T )

3- Met hyl - 1- (1- et hyl et hyl ) - 1H py -5 agi ne (2.54 g, 18.26 mml) and
cesium carbonate (17.84 g, 54.8 Nwene added. The reaction m xture was
degassed and pal | adi um acetate (0. 164 g b. 730 nmol ) and DPEPhos (0.787 g,
1.460 mol ) were added. The reaction m xture was refl uxed overnight. The
reaction mxture was 5f||tered NaCH 60 nL 60 0 mmol) was added and the
reactiofd m xt% 2ei{2-( @i ; v agol iz} ap higik-t he | ayers
were separated. The conbl i fgﬁﬂ5Q§ﬂM@{ﬁnw& m@QmmM$h 1 M NaCH (40 nl).

The conbi ned aqueous | ayers were washed wth ethyl acetate, and neutralized
with acetic acid. 2-[(5-Chloro-2-"NH

t[3-nethy|-1-(1-nethy|ethyl)-lk#gg zol-5-yll am nol -4-

pridi nyl)am no] -4-fl uorobenzoic id 59, 6.19 mol, 33.9%yield) was
isolated by filtration 10as a yeII id 1H NMR (400 MHz, DM SO-d6) 6
ppm 1.29 (d, J=6.57 Hz, 62.12 4.43 in, J=6.57 Hz, 1 11)5.99 (s,
1H 6.8 (s, 1 H 6.87 - 6.93 ~ dd, J=11.62, 2.53 Hz, 1 H)
8.03 -8.10 (m 2 H 8.62 (s, 1 11 N s., 1 H; HPLC Rt= 2.57 mn,
M5 (ESI): 404.2 [M+HI . 15Step 2 N o] solution of 2-[(5-chloro-2-

[ 3-met hyl - 1- (1- et hyl et hyl ) - 1H pyr azol - 5-yl ] am nol -

pridinyl)am no] -4-fluorobenzoic acid (2.5 g, 6.19 ml) in

N, N-di met hyl f gf { ] .
and EDC (1. 424y, 3T HTT UT € ead for 30 nm
To thi 90sol ution was added - Buer o fberzithide | de (0 620 20g, 7.43
mmol ) and after 30 mmthe nlxture\mas cooled to 0" C. Then DI EA (3.23 ni,
18 57 mol) was added. The reacti ofHri xture was stirred at the room

tenperature for 24 hr. Water (10 | owed by acetic acid (1 nL) were
added and the solution extracted wt x 50 m of ethyl acetate. The
organi c | ayer was washed with 2 x sat KHCOB, brine, dried over MgSO4

Cl F N
~
fl[(‘
N H :}
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and condensed. The resulting oil was purified by flash col um

chromat ography on silica gel (2: 1 25DCM Et0Ac).

2- [ (5- ChiwoaeydepZ8 et hy1l- 1- (1- met hyl et hyl ) - 1H pyr azol - BCyigsamofned163!-

pyri di nypam no] - 4-fl uor o- N- (net hyl oxy) benzam de (1 g, 2.195 mml, 35.5 %
yield) was isolated as a yellow foam |FINVR (400 MHz, DVSO d6) 6 ppm 1.28
(d J 6.57 Hz, 6 H) 2.11 (s, 3 H 3.71 (s, 3 H 4.41 (quin, 1=6.51 Hz, 1 H)

5.97 (s, 1 W6. 745 Sorol- ITB { lfésh&?mahﬂ)m%o](ﬂahvll 1l'rﬂet1~7v1 38 p(adﬂ)l 5 3Bkdinc} 4. 2. 53
Hz,1H)766(ddI—846 6, . 7 (s, 1 H 9.96
(br. s., 1 H) 3011.98 (br*=s: n, IVB(ESI) 433. 3
[ MtH] +. Exanpl e 74 Fol I owNn g, subst anti al I y the procedure of Exanple
8 the foll ow ng conpounds can be de starting with either

2, 5-di chl oro-4-i odopyridine or 2o - 4-i odo- 5-

35(trifluoronet hyppyridine and the opri at el y substituted

5-am nopyrazole. 74(a). 2-(

-15-Chl oro-2-1(1, 3-ditnet hyI 194 I - yn'&m nol-4-pyridinyll am no
)-3-fl uoro-Nnmet hyl benzam de NH )

{5-Chl or0-2-1(1-ethyl-.3-methvl - a 5y1)amnol4Dvr|d|nyII

a

m no) - 3-tl uoro- 5N rret hyl benzam de H 4(c) 22—
-15-Chloro-2- 3 1, (5! cﬁ'l%fby l,‘ f AL
) -3-fl uoro- NTetny ' : . .
-1[2-[(%-Et hvl - 3- rrethyl = = V-gihy i 1'Iuorom::thyl)-4-
pyridinyl lam nol -3 -quoro N-met\ Ibenzam de NH 74k). 2- ;12-10

,3-Dimethy1-1//-pyrazol -5-y | )ahithol-5-(hifl uoronethy )- 4- pvi i di ny

lamino -1 -3- fluoro- N- net hvl bengam NH
o i F N
~
oW S
N” N7 N
Ho\

74(n). 2-{[2-{[1-Ethyl-3-(hydroxymethyl)-1 H-pyrazol-5-yl]Jamino}-5-(trifluoromethyl)-4-

pvridinyl]amino}-3-fluoro-N-methylbenzamide

N” N’
H \\
10 74(0). 3-Fluoro-2-{[2-{[3-(hydroxymethy])-1-methyl-1H-pyrazol-5-ylJamino}-5-

(trifluoromethyl)-4-pvridinyl]amino } -N-methylbenzamide

84



74(f). 2- {12- f11-Ethyl-3-(hydronnethyl)-1H pyrazol -5-yllam nol
-5-chl oro-4- 5pyridinyllam n6l -3 -fluoro-Nnethyl benzam de NH O HN ci ACH
N N N H MOgnio/060378- 2- -1, 12-; 13- (hydroxymethy )-1 - met irgirABLI0pPYI183 Ol
-5-yllam nol -5-ch loro-4- pyridinyllamnol-Nnethyl benzam de 1074(h) 2-
[2-1[ 1- Et hv1l-3- (2 - hydroxvet hyl)-1H ovrazol - 5-v1l] am nol- 5- ehlor o- 4-
pyridinyl lam n6l -3 -fl uoro-N nethyl benzam de WO
2010/ 062578Pezr(/pwszowrﬂ@taa@s(zm&mﬁﬁ) LA BiRning I8nk Roudmoxyet hy 1 )-1
-meth y I-1 //-pyrazol-5-yl| nol-5-eh | oro-4-
pyri di nyl ] ami nol - N- net hyl OO benzatgidg 154 1
3-1(D net hyl am no) net hyl | -1 meth - 1H pyrazol - 5 yl'l m no)-5chl oro- 4-
pylidinyll am nol -3-fluoro-N net hy benzami de NH 74( ).[24

. 13-[ (Di et hyl ami no) met hyl ] - 1- et Dvrazol 5-y1 lam no)-5 chl oro-4-
pyri di nyl ] am no} - 3-fl uor o- N- et hyIHl;)\l

74(q). 3-Fluoro-2-{[2-{[3-(2-hydroxyethy])-1-methyl-1H-pyrazol-5-yl]Jamino}-5-

5 (trifluoromethyl)-4-pvridinyl]amino } -N-methylbenzamide

HN OH
POy T
N
N"NTON
Ho o\

74(r).  2-{[2-({3-[(Dimethylamino)methyl]-1-methvl-1 H-pyrazol-5-yl}amino)-5-

(trifluoromethyl)-4-pvridinyl]amino } -3 -fluoro-N-methylbenzamide

o

peVa i

10

Example 75

Following substantially the procedure of Example 72 the following compounds can be

15  made using the appropriately substituted 5-aminopyrazole.
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74( 1 ). 2-(5.5-Chloro-2-1(3- -Ifethyl (nmethy I

)am nol tnet hyll- 1- net hyl - 111- pyrazol - 5- ynam nol- 4-

pyri di nvtwarmra)238f | uor o- N- met hyl benzam de NH PCT/U420009062183

-1[ 5-ehl oro- 24

-13-[ (di et hyl am nolnet hyl ] - 1- net hyl - 1H nvrazol - 5-yl | am nol- 4-

S5pyridi nyhl am nol -3 -fluoro-N nethyl benzam de NH rNITA\VNN
N H 74( 11)7-5(a§)->. 2-({5-Chloro-2-[(1-ethyl-3-methyl-1H-pyrazol-5-yl)amino]-4-pyridinyl } amino)-3-fluoro-
-1112-111- Et hyl - 3- (hydr oxynet hyl ) - 1H pyr azol -5-yl1lam nol-5-(tri fl uoronet hyl
)-4- pyridinynam nol -3-fluoro-N- i de 1074(o0). 3-Fluoro-2-;
[2-1 [3-(hydroxynet hyl)-1-nethyl -1k pyrazol - 5-vl ] am nol- 5-
(trifluoromethyl)-4-ovridinvl]amnol-N nethyl benzam de NH WO

2010/ 062578PCT/ US2009/ 062163 74(11). N {12-{11 -Et hy1-3-(2-hydroxyeth y |
)-1//-Dyrazol -5-vl1lam nolfl uorong -4- pvridinvl]amno}-3

-fluoro-N net hvl benzamide NH O HN 0. 3-Fluor0-2-

112-113- ( 2- hydroxyet hvl) - 1- net hyl - 1N ovifazol - 5- vf | am no}

O
L 0N
N"NTN

Ho

75(b). 2-({5-Chloro-2-[(1.3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl}amino)-3-fluoro-N-

5 (methvloxy)benzamide

e

75(¢). _ 2-[(5-Chloro-2-{[1-ethyl-3-(hydroxyvmethyl)-1 H-pyrazol-5-yl]amino}-4-pvridinyl)amino]-

3-fluoro-N-(methvloxy)benzamide

|
O.
NH

0]

\ /

I=z

\\

10
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(trifluoromethyi)-4-pyridinvflamnol -Nnethylbenzamde ss. NHITA N N H
740). 2- ;124;3-1( Dimethy Iam no)nethyll-1 -nmethyl -1 //-pyrazol -5-v |

am no ) - Swof2buwareesmet by | ) -4-nviidi nynam nol - 3-f1 uor oPRTiUseadaweiibenzam
de ss. N\H Exanple 75 Follow ng substantially the procedure of Exanple 72
the foll ow ng corrpounds can be 15made using the appropriately substituted
5-am nopyrazole ;5-Ch loro-2-111-ethv 1-3-nethyl-1H Dvrazol - 5-v

nam noj - 4- pyri dvm/) aanm@m?l%-zter@l&@fbkvﬁrmm\ﬂn%\&)b@ 1-61€1janBno}MH  2-( ;5-0

| oro-2-10 , 3-di tnethvl - -4b-eéy_a¥n|1d|1nv am no) - 3-f

uor o- NCnret hyI oxv) benzam
-etlivl-3-awdroxynethy HU-i n/Tato| | -5-y nam nol -4-pyridinv )am no-1- 3-fl
uor o- N- (et hy oxv) benzam de O NHO. 2010/ 062578PCT/ US2009/ 062163

75(d. hydroxvnethv 1)-1 -methyl-1 //Fpvrazol-5-y Il am noi -4-

pyri di nvfl am no] - 3-fl uor o- N- (et hy zamde O NH
HN
Cl x F < OH
| Y
N N N
H \
5 75(e). 2-{[5-Chloro-2-({3-[(dimethylamino)methyl]-1-ethyl-1H-pyrazol-5-yl}amino)-4-

pvridinyl]amino}-3-fluoro-N-(methyloxy)benzamide

“NH
0]
HN y
Cl N F < N\
| Y
N N N
H \\
75(f).  2-({5-Chloro-2-[(1.5-dimethv]l-1H-pyrazol-4-yl)amino]-4-pyridinyl}amino)-3-fluoro-N-
(methvloxvy)benzamide
|
0]
0]

XX F N\
/ /N

Example 76

Following substantially the procedure of Example 41a or 41b the following compound can

10

be made using 3-[(dimethylamino)methyl]-1-ethyl-1H-pyrazol-5-amine.



575( e). 2- {15-C, hloro-24 {3-1(dinmethy | am no)tnethvll-1l-ethy 1 -1
H pyrazol -5-yll am no)-4- pyridinvl] am nol -3-fl uoro-N-(nethyl oxvlibenzam de
0. NH 75¢0)201006¢578- Ch | or0-2-111,5 -ditneth v1-1 //-pyPaTalS2eh9962163
nam nol-4-pyridinvil amno )-3-fl uoro-N- (nmethy | oxvbentam de 0, NH 10
Exanpl e 76 Fol |l owi ng substantially the procedure of Exanple 4la or
41 b the follow ng conpound can be nade using
?é[ g ?i g}%t h%/Iharr} rzq_)ﬁ@m)smlz%(Eslrﬁﬁl%x&la%hb)&whﬁ%m&1%@01§-@rafﬁr§eﬁ4ch | ;)rz- 24

- imethv amno )ne -1 -ethy 1- -nyrazo |-5-v am no )-4-
pyridinvl] amino I -N-(met 7 1%@éﬁ#@@amﬂe 77
Fol | ow ng substantially the procedure of Exanple 73 the foll ow ng conpounds
can be made using the appronmi ately substituted 5-am nopyrazo le. 77(a). 2-(
-;5-Chl oro-2-1(1-ethvl -3-nethvl -4 pyrazol - 5- vbam nol - 4- pwi di nvl
am no) - 4- f 1 uor oN- (net hvl oxy) benzanminte O NH 77(b). 2 -(15-Chloro-2-[( 1
3-di met hvl- 1H pyrazol - 5- vbam no] - 4A4qw_di nvl
am no) - 4- f | uor o- N( et hyl oxv) benzahi dé NH 77(c) 2- [( 5-Chloro-2-1
[ 1- et hyl- 3- (hydr oxvnet hO- 1H ovr azqy5>v1] am nol -4-ovridi nvNam no] -

N~ N N

Ho

Example 77

Following substantially the procedure of Example 73 the following compounds can be
made using the appropriately substituted 5-aminopyrazole.

77(a).  2-({5-Chloro-2-[(1-ethyl-3-methvl-1H-pyrazol-5-yl)amino]-4-pyridinyl}amino)-4-fluoro-

10 N-(methyloxy)benzamide

|
O.
NH
O*/Q
HN F
Cl
AN
\
N N N
H \\

77(b).  2-({5-Chloro-2-[(1.3-dimethyl-1H-pyrazol-5-yl)amino]-4-pyridinyl}amino)-4-fluoro-N-

(methvloxvy)benzamide

15



4-fl uoro- N (et hyl oxy) benzam de 0. NH 577(d). 2-[(5-Chloro-2-; [1

-et hvl- 3- (2- hydroxyet hvl)-1H ovrazol - 5-v1l] am nol - 4-ov di nyil am no] -

4-f | uor o-WoQoaxdey37exv) benzam de O, NH O HN cl OH Al N N RCRUS2009/062163

77(e). 2-[(5-Chloro-2-T[3-(hydroxynethyl)-1-nethyl- Lif-ovrazol-5-vflam nol
-4- 10pyridi nvNam nol-4-fluoro-N-(nethylon)benzamde O_ NH O HN

c. ") ,----OHI1 p NNNNNH  77(f). 2- -115Ch|or02(

~13- 1(d| met hy | am no)tnethyll-1-ethy -1//-pyraz01-5-y | atnino)-4-

77(¢). _2-[(5-Chloro-2-{[1-ethyl-3-(hydroxymethyl)-1 H-pyrazol-5-yl]Jamino} -4-pvridinyl)amino]-
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1.2-[(5-Chloro-2-{[3-nethyl-1-(1-nethylethyl)-1H pyrazol -5-yl]am no}-4-

pyri di nyl)am nokN- ( net hyl oxy) benzam de, which is a conpound of formula N
HN or a saltyiheregs cm%m A{M@frﬂm@ﬁmﬂbﬁ@kﬂvﬂ 1286 €D amﬂ&amm@é) 4-

2-[ (5-Chl oro-2-{ [3-nethyl- 1-1m h -1 H X I azol- -ylTamnol - 4
-py ridinyl)amn*N - (net thyl Soro-2-{[3 -nmethyl- 1
-( I -nmethylethyl)- 1FprrazoI-5-yI] anm no } -
pyridinyflaninoI-N—(nethyloxy)beiganide. 4, A phar maceuti cal conposition

conprising 2-[(5-Chloro-2-{[3-nmethyl-1-(1-nmethylethyl)-
1H pyrazol - 5-yl ] am no} - 4- pyri di nyl Neimi nokN- ( net hyl oxy) benzani de or a

phar maceutical |y acceptable salt reef and a pharmaceutically acceptable
excipient. 5. 2-[(5-Chloro-2-{ [3- | -14 1-nethyl ethyl)-
1H pyrazol -5-yl] amno | -4- pyridgj FnokN- (et hyl oxy) benzamni de or a

pharmaceutical |y acceptabl e sald
2-[(5-Chloro-2-{ [3 -nmethyl- 1 -(
-4- pyridinyl)am nol - N- (et hyl oxy hdb or a pharmaceutically
acceptabl e salt thereof for use in thedtraatnent of cancer. 7. The use of
2-[(5-Chloro-2-{[3-nmet hyl-1-(1-nethyl ethyl)-1H pyrazol -5-yl]am nol -

pyridi ngl) am@o ki\k{(smmohyi-qx,y-hb@n@am BB aRI-4-) iR ARG ek Galnby4-acaept abl e
salt thereof in the preparation hlneglca. nt for use in the treatnent of
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9. A conbination as claimed in claim8 for use in treatnment of
cancer. 10. The use of a combination as claimed in claim8in the
preparation of a nedicanment for use in the treatnment of cancer. 11.
A conpound for use as clainmed in claim®6, or a conbination for use as
cl ai med i&laigsai m9, or a use as clained in claim7 or claim10

wherein the cangetnioh-AFSAARNIAMeyldyALHRABL IAToUse as

clainmed in cla i nati on as cl In claim?9,
or a use Pa(sld'@}’l%ﬁlm N WWtﬁPYé?Xbe?“?@rmfl?L ‘thﬁlil §@ Cﬂﬁé‘?@iﬂ ﬁ‘f foﬁéuiéancer is

ovarian cancer. 13. A conpoun for use as claimed in claim6, or a
c n

conbi nation for use as cl ai ned Cbr use as clained in
claim7 or claim 10 wherein th ce /?astoma mul ti form
/

or a salt thereof.

2. A pharmaceutically acceptable salt of 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1//-
pyrazol-3-ylJamino}-4-pyridinyl)amino]-NV-{methyloxy)benzamide.

3. 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1 f{-pyrazol-5-yl]Jamino} -4~
pyridinyl)amino]-N-(methyloxy)benzamide.

4, A pharmaceutical composition comprising 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl})-
1 H-pyrazol-5-ylJamino}-4-pyridinyl)amino]-N-(methyloxy)benzamide or a pharmaceutically

acceptable salt thereof and a pharmaceutically acceptable excipient.

5. 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1 H-pyrazol-5-yl]Jamino} -4-
pyridinyl)amino]-N-(methyloxy)benzamide or a pharmaceutically acceptable salt thereof for

use in therapy.

6. 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1H-pyrazol-5-yl]amino} -4~
pyridinyl)amino]-N-(methyloxy)benzamide or a pharmaceutically acceptable salt thereof for use in

the treatment of cancer.

7. The use of 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl}-1 H-pyrazol-5-ylJamino}-4-
pyridinyljamino]-NV-(methyloxy)benzamide or a pharmaceutically acceptable salt thereof in the

preparation of a medicament for use in the treatment of cancer.

8. A combination of (a) 2-[(5-Chloro-2-{[3-methyl-1-(1-methylethyl)-1//-pyrazol-5-
vllamino}-4-pyridinyl)amino}-N-(methyloxy)benzamide or a pharmaceutically acceptable salt

thereof and (b) at least one anti-neoplastic agent.
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9. A combination as claimed in claim 8 for use in treatment of cancer.

10. The use of a combination as claimed in claim 8 in the preparation of a medicament for use

in the treatment of cancer.

11. A compound for use as claimed in claim 6, or a combination for use as ¢laimed in claim 9,

or a use as claimed in claim 7 or claim 10 wherein the cancer is mesothelioma.

12. A compound for use as claimed in claim 6, or a combination for use as claimed in claim 9,

or a use as clalmed In claim 7 or claim 10 wherein the cancer is ovarian cancer.

13. A compound for use as claimed in claim 6, or a combination for use as claimed in claim 9,

or a use as claimed in claim 7 or claim 10 wherein the cancer is glioblastoma multiform.
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