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WD 2008/ 054702 PCT/ US2007/ 022829 1 AN LI NOPI PERAZI NE
DERI VATI VES AND METHODS OF USE THEREOF FIELD OF THE

WO DERE47CN The present invention relates to NnOREI/US2007/022829
Ani | i nopi perazine Derivativesy 5 conpositions
conpri sing the Anilinopiperazine Derivatives, and
nmet hods for using the Anilinopiperazi ne Derivatives

IR gﬁﬁ‘s%e{'HEREOF

art hr| tis, a central nervous system di sorder, a
cardlovascular di sease, al opecia, a neuronal disease,
an ischemc injury, FlaEllelQiF THE INVENTIONTf ungal

oo s ialertl et ey iR asre SR,

coJﬂp@%ﬁi%ﬁs %bﬁ"nﬁlsﬁrfb’TiHeVA:‘?ifln@ﬂEMEzﬁwé béhvé&ﬂfe@' é(ﬁ& methods for using

phosphoryl at'i on "of  protel I'n particular
thenfdiliogpipecazing Defivatieas for dreajing or mverﬁngmeprod:feratlve disorder, an
anﬁ :H;glﬁgl[aqgﬁ c{lﬂgdpggr?ﬂéc{ﬁpﬁqgtgf érgﬁr\msg éo%gi'hr%éﬁépv@%%ys{em disorder,
a cfa%b%?éulé’r’@i@;@%@ lop é%‘h@ﬂrdﬁﬁl diaehsé 56 Hn rseHemm injury, a viral
prolitferation di ft'erentiation,
disease] a&ungaUmﬁeohomldr@ddlpOMQr felated tortheacawlh)abf anpratent kinase.
cancer cells, and can be manifested by a deregul ation
of the cell division cycle in one of two ways - naking
stinul atory gengAOKGROOND OFTHENNVENTPION genes
inactive. Protein Kinase rnmpbitors, Tregurators or
mod Brateir kinases ara adamilyof enzyroes ma’ta:amjymjphosmorylanon of

Pt Bice PR RUSE Ha Asediera oug o cogufic Bhehgsssfing. i affegnine
reén@@é@??ﬁér%}emé:h P?dﬁ@m Kiha$éd¥re |§|90&4 in l‘ﬁ@'ﬁ'géula@bﬁp of ae\hi@le)vanety of

ki nases, AKT ki nases, JNK, and [ike.
cellulat emessemsecludm'bhe@bglmmecelépmhfejetiom rcell\mtnemenﬂatl@m and

nd.b . \ . ) )
celf suBliial YntookBlisd ¥reiterlon isha Rayiia af Ciniss gells nd can be
ma?rﬁffe'sfl'-ﬁf b é%ﬂé aﬁ’érﬁ’bﬁtﬁé d‘élmiﬁi%ﬁ)n d’%‘lé?m éﬁe?of £ Wh§s — making
driving Torce h|n t he cel cycl e and

stnpj\ulﬂtolry@mes(inypemetrv@gmﬂ lahibdnrmemanacw&:t Pmte@dcmw inhibitors,

reqfbidon ol od.GkEcetery i PatiopRR i dlgi suebusyeiRigpendent

kirfa0K8 (CORSS, mié &Dﬁztwé?&f%raem k|hB§e thPK/EﬂKf)ogmogen synthase

distinct roles in cel \é%ke progressi on and can

kingisgsk(GHKdbeta), @hemlm ) 8.9 Iﬁﬁagé%ﬁzqmﬁ%ma@mzAKT

rE8Ee TR A YL At 41D BT kindie TGS S Besorived n

W@0r/226y 00K 1 Andby Y.daekey et aiKY. Mdd. \CHem., 461222u236(R003).

for Tﬁ')\;oc%ﬁr?-%leggnégrgtolgr%lgse%larteosetnl:mee/tﬁrepohn?r?ee p%f;entnhlgnases which are
the driving force behind the cell cycle and cell proliferation. Misregulation of CDK
function occurs with high frequency in many important solid tumors. Individual
CDK's, such as, CDK1, CDK2, CDKS3, CDK4, CDK5, CDK6 and CDK7, CDK8 and
the like, perform distinct roles in cell cycle progression and can be classified as
either G1S, or G2M phase enzymes. CDK2 and CDK4 are of particular interest
because their activities are frequently misregulated in a wide variety of human
cancers. CDK2 activity is required for progression through G1 to the S phase of the
cell cycle, and CDK2 is one of the key components of the G1 checkpoint.

Checkpoints serve to maintain the proper sequence of cell cycle events and allow
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cell cycle, and CDK2 is one of the key conponents of

the Gl checkpoint. Checkpoints serve to naintain the
w@e@pos478equence of cell cycle events and al | oRCENIS2007/022829

2008/ 054702 PCT/ US2007/02282% 2 the cell to respond

toinsults or to proliferative signals, while the |oss

of proper checkpoi nt control in cancer cells

the G4 GurshEe IR e REBG FerallF sGBiTe, RYIE JBY loss of proper

chéékﬁ%ﬁrﬂ?c%ﬁtrof iEdriceR cefs BonthbdiesHB. tuﬁ%?gerié%?s) PRE CDK2 pathway
oncogene activation (cyclin E). Many reports have

influences tunaergenesistat e kevebot wmnaEuppresacs funaipel (erg. 52, RB, and

p2 g Bice el atioR Sy, Many fsdits hie, fRons fated that both

thmhforc@s}dhn@%d #ashkiblor, PR7SHRCBK2 Meaditer over- or
non- Hodgki ' s | ynphonma, ovari an, and ot her cancers.

underexpresisedr mpeemlxe,sla|tmaa$tasolbeenorssmaﬂw celblungy gastiiceprostate,

olalfef iy HEGGRE <gHEiED, BYelian e SkS Gapbeies TRer dlered

exﬁr@%ioﬂtrfa"s\/bé@{ SNEWS td BorERRE With riﬁcrbé&@&b@!(@hct‘im levels and
devel olomant of cancer treatnents. nber of

poanieverall servivalt Mhishobgeraation AERes &lmﬁ%tandntseregu’@rwry pathways
| | ] tides h
coffpBiederdER e ot ion B2 cRBRA AR . "7, ¢ ne

IO ot Nﬁdrﬁbert <5fea"8éﬁ%%ineoé tﬁﬁﬁ@%ﬂfate fk—lgﬁP) gorg(i)aggWésm‘éﬂ lorganic

1, line 23- col. i ne
maiecides ps well asf pemmasdravenmemepoaned in e literature as GEIK nhibitors

foryfie SRjerfieT e KB eaRbe S s Bt I eR dataf. IrE 2 . 15, tne 10
off§|*a$; 1 g?%davl Hg?@ﬁ?lﬂ%ﬂﬁe%ﬁ'@ﬂs @Dmigﬁb tﬁél”é ﬁélétlor&h Mo various types

of carymg) Flayepirided (H@vm ipemw) £y:] r@@@qutmelcmlﬁmmmtor that is

cunl(rgnﬂf)'ér&cgt% ;O%& ﬁ{gﬁén CEﬁIngtilalsB?\O @E%WA%QW%?%D# "Elin. Oncol.

16QQ@34Q999a@©geyscowt| ne (I. Meijer et al., Eur. J.
Bi ochem , 243:527-536 (1997)) US. 6, 107 305

descri bes certain pyrazoIIB’[B 4-b] pyridine conpounds
as CDK inhibitors. An illustrative conpound fromthe

*305 patent is: VDZO@?OZ PCT/ US2007/ 022829

N3
HOY

HO

OH (¢]

Other known inhibitors of CDKs include, for example, olomoucine (J. Vesely
et al., Eur. J. Biochem., 224.771-786 (1994)) and roscovitine (I. Meijer et al., Eur. J.
Biochem., 243:527-536 (1997)). U.S. 6,107,305 describes certain pyrazolo[3,4-b]
pyridine compounds as CDK inhibitors. An illustrative compound from the ‘305
patent is:
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39 0OO0ONHK S Kimet al., J. Med. Chem
45: 3905- 3927 (2002) and WO 02/10162 disclose certain
WwW@ionos41nzol e conmpounds as CDK inhibitors. 5 PemuUkmn7/022829
series of protein kinases aregthose that play an
inmportant role as a checkpoint in cell cycle
progressi on. Checkpoints prevent cell cycle
progression at inappropriate tine such as in
response to DNA damage, and main he netabolic
bal ance of cells while the cell ested, and in
sone i nstances can induce apopt®t progranmed cel
deat h) when the requirenents of thd checkpoint 10 have
not been net. Checkpoint control cgn occur in the Gl
phase (prior to DNA synthesis) din &, prior to
entry into mtosis. checkpoi nts nonitors
the integrity of the g sensi ng DNA
damage, these "DNA ¢ bl ock cel
cycle progression Nd sl ow
progression through pAase. *'s/’ n 15 enabl es
DNA repair processes to conplete thelﬁ t asks before
replication of the genone and subsequent separation
of this genetic material into new daughter cells

K. Bakiro gflake d. MedaEherndibo3b 5392 (2002) apddNQ02(10163 disclose

cob PG A4TE RoRrch O S GRRIBBRS e ki nase,

whi phofHe?rseries deP&bianlﬁé‘ééé’areathﬁséﬂt’rﬁal dfa@uﬁb@rtgnt role as a
arrest induced DNA damage 20 inflicte

chenkpwatne@ellagdﬁtmogtesgmo heclpoimte preveny e¢ll gyclegirpgeession at

indppRatulase hhet SLEH BN Resrtinse BDIA dghfadet 3l Afgin the
metah@liRasalarde of &8l HBIRbtHe &b arfeafsd) @ dah seime instances can
Sci ence, 277:1497-1501 (1997), Nur se, I,

Ce
lncmempwrs nrgg@mmduqedircteatrgcwbem the mrpirenEmts obthe checkpoint

haé%ﬁgﬁe%%%egﬁéﬁn?co%&at W(iqc&r e|3r?’ tr%géwz]asg](g% fo DNA
syr5thé§1§) aRA ik &2 plior WRAPP it Afitidds. PCT/ US2007/ 022829 4

Sel ective nanlpulatlon of checkpoi nt control in cancer
cel Pnecsaries efigheckipoiptsoaaniiensi the dnteerityi of thageapme and, upon

seFSRTBNE RARRYE, e Odh g P NediBBINE Bod0 elBYcle ' "

progression in G1 & G phases, and slow progression through S phase. This action

enables DNA repair processes to complete their tasks before replication of the
genome and subsequent separation of this genetic material into new daughter cells
takes place. Inactivation of CHK1 has been shown to transduce signals from the
DNA-damage sensory complex to inhibit activation of the cyclin B/Cdc2 kinase,
which promotes mitotic entry, and abrogate G.sub.2 arrest induced by DNA damage
inflicted by either anticancer agents or endogenous DNA damage, as well as resuit
in preferential killing of the resulting checkpoint defective cells. See, e.g., Peng et
al., Science, 277:1501-1505 (1997); Sanchez et al., Science, 277:1497-1501
(1997), Nurse, Cell, 91:865-867 (1997); Weinert, Science, 277:1450-1451 (1997);
Walworth et al., Nature, 363:368-371 (1993); and Al-Khodairy et al., Molec. Biol.
Cell., 5:147-160 (1994).
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addition, offer a common hal |l mark of human cancer
"genomc instability" to be exploited as the
W@ 2008054702 basis for the destruction of cancerPCEUE®N7/#22829
nunber of 5 factors place CHK{ as a pivotal target in
DNA- damage checkpoint control. The elucidation of
inhibitors of this and functionally rel ated ki nases
suc se recent dlscove
cooBElRge famPLalan Bt Chedioii il  CAre EBIE fali agfore
brdzkP&ilZa06n # 8anceriMeridthe uﬁ@ﬁna Fadio#t8py ré@ﬁ@h@@d may, in
Sci ence, 282:1893-1897 (199 , could provid
additibn aoffer aeomman b@lhnaﬂ@ofmumam ean¢err“genemia)mstaémittyfetmbe

exoité8 38 The seRRHE bafisToPuR dsARIGH o ERnb il FhiiGper o
fadt&%‘@l%@% eHK P8 h';}ib@lél talr é}ﬂﬁmfo% @&é%ﬁﬁ‘ﬁ%bhﬂbfiwhe

domai or t € non-recept or type ei ng
elucidatiopedflinhibitgrs aRdhis@nsk fungtienallyrekited: kinases esch as€DS1/CHK2,

a Kipags et ioufisd tooopetats oy ST aUBHnS SoRee
prc?gﬁe@'élf)ﬁ ?5(%‘ Zeﬁ@ Rt @Vn Naﬁﬁe 0@95 -S0PBl or( 999)':E Méﬁ%@ékaﬂ &cience,

Ki nases have been identif One tyrosine kinase
282111893 897, (1988))y nauldcpmwdeHBﬂ'uatzlej bewrthergpautic antities fardhe

t L CiFI?%(? ER1), HER2, HER3 and HER4. Ligands of this
reaiipeah nGfarreceptors identified so far include

ep| hh@iheﬁ*'gr@uﬁbf RmfaQéé afe th%rc%uﬁ’@ Rinas@sp h“yfd%ﬁWé kﬁ‘lases can be

bet acel l ul in and herégulin. Anothef subfam!
of the nelcept@rupe @wmg)extrqqﬁdiutqu tnammembnemaand intracellular domains)
nsulin s

or Yk Peebindbadpe i GtrH SR iarh. FerePBisydShspane kinases
ar@é&n?ﬂ&é‘d of QQ&@bq{LﬁnbéﬁWtFéns?néfrhbraﬁ‘f&eEéﬁtdré withitfivérs& biological

is conprised of the kinase insert domain

activtye dndact( mm)lt 20 difterrent smfamlllaa@é:e_ce(ntm(typp tyrfosing kinases

naye KBEn AEMTRE (e BipdingKhass SRk deiondted i HeR
subﬁﬁﬁgf @chﬁﬁsé@OF FGFR (HEFZH NER2, HER3PérQi/\HE'R49t Iﬁbands of this
334-339, 1994. At | east one of

suhf@mltyeefépceptorﬁ- isleatified go da lnelupjermteehalrgmwﬂyfacmﬂa Fsalpha,

et AR GE: PhBerllin SRYBRRGUIR AR iR ofingse

redepidi-typettfroging Kifaséd Ri4RE imdiflin-sutfardin, viasiely incfudey INS-R, IGF-

detai 'ed ~discussi on of non-receptor t%r05|ne ki nases

IR, IR, gnehlRdBd The %Bﬁfnsulmﬁwgem@ud® the2BDE-alpha anodoea.

recggﬁ%fr%o gﬁﬁeet@ﬂ@ I'-gl?é(? utl{%ﬁﬂ(qggmklb nﬁgﬁﬁmgk%%&lgf @1e kinase insert
dofridin réddptorGDRY\fetal Rap Kthasee s{FEKS 1), Fétial Ilvbilk.unas%CJK(FLK -4) and

and LI MK. Each of these subfamlies is further
thestms -Hk& haesineAdnaseat {iitn. Frasdetriladdiseussien ahtheaseceptor-type

e R e e Bl QYEB gt s das diEES ST

At least one of the non-receptor protein tyrosine kinases, namely, LCK, is
believed to mediate the transduction in T-cells of a signal from the interaction of a
cell-surface protein (Cd4) with a cross-linked anti-Cd4 antibody. A more detailed
discussion of non-receptor tyrosine kinases is provided in Bolen, Oncogene, 8:2025-
2031 (1993). The non-receptor type of tyrosine kinases is also comprised of
numerous subfamilies, including Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak,
Ack, and LIMK. Each of these subfamilies is further sub-divided into varying
receptors. For example, the Src subfamily is one of the largest and includes Src,
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5 Yes, Fyn, Lyn, Lck, Blk, Hck, Fgr, and Yrk. The Src

subfam |y of enzynes has been |I|inked to oncogenesis.
wo-2008a54102 € det ai | ed di scussion of the non-reckQr/082007/022829

type of tyrosine kinases, se® Bol en, Oncogene,

8:2025-2031 (1993). In addition to its role in

cell-cycle control, protein klnases al so play a

Vee i dvon Eoh B bR ER BRBNR, TnelSlersbr LGt eprgpes has been

linied &) drivbgenesk! Ford@idré Gﬁtalléédjlsddéglo‘#ﬁ@f%é fhbnsr)éééﬁl@r type of
has the potential to generate new capillary networks

tyrpging kinasesose@ Boler, @mmepeogéozmaﬂah @898y of

;L};frbgéwg@ﬁ goo ftg ?&gl in |c§II-|cy§lle %ﬂrtob Cpcrgtféen ﬁ@asgﬁ also play geerucial

rolérrﬁ)ﬁﬁgi%g@ﬁewuwmchqéﬂth@ﬁwe%hﬁni%ﬁ?b?w%rﬂhéw Pman@& dré&formed
endonet ri um 10 during menstruation. On the o

froomexistingivesasils gWheas required, thel vaseular systesehas gh\e potentlal to

aefio @i ngfonifely Paphgie i RRIGh B bEbRupet R or

tissusCard Offinsd Ih lﬂﬁ@ Bk, RWERIrNakgibgeRssisiy fé"HWIﬂHﬂe@Qﬁfd:umng
shown to be involved in the angi ogeni ¢ process include

onlyrindke prongssof srourckhealingtand neavasculacigption ot thecgndametrium

oIt Y Ot s
seVYaRHRehSES Hueh)astriadn atﬁiéé p%bnaé?@?h@uﬁfdt&ﬂ@ﬂfﬁﬁﬁs age-related

growth factor receptor and TEK (al so known as
mapuiardegevBEriorz andisasker (solis ;stur@@ d Ryatejn kimases which have been

snfgf o BB BRI fhe Adiadedif BrafisSdhelufP HBg Tap MO8 Y e
grdwmrfaéwtreééptomf@w@ kﬁh%\%é\féﬁﬁl?WEGF-Ré (Végdlﬁa?reédddtﬁénal growth

ki nase acti vi ty. hus, it is expect ed that direct
faqtemiesepios?, afsot lmpvm aa kDR (kingse insert darmEnreceptor) and as FLK

S 8, S SR eI BB B M2
Res VE@@%%&MQ@@@ onlgdngddiegial sbms\binds the potent

mut ant s of VEGF- which fall to nediate signal
angiogesigLarewdn faqtnpq YEGE ard mgdiates it pulpgaguent signal transduction

thrﬁﬁgé%ﬁv%mc f |{Os;']1%|?r§?:?lh Eu %H%é"gé@ntx dglggj Rﬁ{ﬂ?@?ﬁé&tﬁdﬁﬁat direct

inhitsitloof the kihase aglivigesti CEGFtRE wily rexfult\ifr fire rﬁl&mcﬁ@fe
a selective inhibitor of the kinase activit

angiogenesis\Qyendn Hee Brasepcef exoaameus VEGH (see Susweiat gl Cancer
Reg 38 3610 BRr RGBT haT o8O HRAE i P Oils o VERI R2 which

faistognediate signdlicansductibac Mitlayer éftalh@antercRes.s5§d6%5€620
hat rowth factors such as bFGFma &agacrltlcal
(19933 usthermaes, ﬁéE@G %%Qpeg%rﬁetgu '?Vierﬂ% ncton imthesadytpeyond

th gggéérog@%@wagggjga%ggzt ot VEGH. | T1Brofte: o, 58RERe innibitor of
thékinase activitgrofR/EGFeRRweRsd e expected to exhibit little toxicity.

Similarly, FGFR binds the angiogenic growth factors aFGF and bFGF and
mediates subsequent intracellular signal transduction. Recently, it has been
suggested that growth factors such as bFGF may play a critical role in inducing
angiogenesis in solid tumors that have reached a certain size. Yoshiji et al., Cancer
Research, 57: 3924-3928 (1997). Unlike VEGF-R2, however, FGF-R is expressed
in a number of different cell types throughout the body and may or may not play
important roles in other normal physiological processes in the adult. Nonetheless,
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in a nunber of different cell types throughout the

body and nay or may not play inportant roles in other
woersmb47physi ol ogi cal processes in the adult. PCT/US2007/022829

Nonet hel ess, WD 2008/ 054702 R§T/ US2007/ 022829 6

system ¢ adm nistration of a small nol ecul e inhibitor

of the kinase activity of FG--R has been reported to

syelpfi et 8 SRR AAGREDlatinbiSt B8 Kita8 agtvy of FaF-R

had beBAEp&REd td BRERbFGERhdIReaANGYEhed iRl rﬁnc@)wnr%ut apparent

anot her receptor tyrosi ne kinase expressed 5 only

tOthotM@ha@mafbet 8. viVBR veiynsb dd 5996004 (1998). a roI e

o B CHRRR4 0 a8 e 2 4, Andihed eyl §isileuinape enpressed

onl d?ﬁéﬁdotﬁ@f@'déll@fwh'f@i(héﬁ BebRSHoWn torplay ﬁ'rGF%ﬂh angwgenesus The
transduction process which appears to " nediate

binding:etibei faatosangiopeiatiar1 sgsuisiin @tmphospborylaimmfmaeu kinase

coR PG TERCAT oo 8 e b gl R PAb R o
medigteqReiftbldttidn &%nﬂb&éﬁbh@éllsmm peRiRRtfeliaPsu Ié)port cells,
ant agoni ze the action of angi opo etln- 1 on

thafeby tquilfating thegemadiwiation hnewhpliosmed bécpo@Vesse&u Ehe éactor
277 55- 997) . The. kinase bel o to th . e
anfiopRiIR 2 b herFaiddptinis 1 MiaanRirS 8 ALfph if apgiopoietin-
1 ohNKEK ahtﬁdi@r@tsl@hgiojc_;éﬁbﬁs' MaiBbhFiETrateaY., BerPrRBS2E7:55-60
stress responses pr oliferati on, apopt 0SI S S,
(199 t unori genesis. JNK ki nase activity can be

g::g IL|— gt@,ﬂq% &m{ a%k{mg%tt'gg}{% .FNF_A%%#&IV%%# Bfotein kinase (MAPK)

supé‘ﬁf@rhil?tdwggiéaas a Mm@,mt?dlbqn G Rinhiatcr) PESpOTReSPEPESS responses,

CD28 and DNA- damagi ng chenical s, radi ation,
ce ncplﬁefgtlgngmntags a0d turnerigengsis. ANK kinare a¢tivitk cambe activated

o el e B e BB e
e ) S C mpS Qom N

damagdingehemisals, sadiatieacand Fapsign ingeRRestltsromitag JMK knockout

miBE FRRGRP 1o TOK B BvBE 37 oB0BIRE B Letich 08 il Brrsal

diffsreatigtpnUni versitati s Turkuensis, Sarja - 25 Ser. D
Csa - Tom 616, (August 30, 2005)
ht t |5’ imt kisra ﬁgtatﬂ Sef 'OeﬁhVeIQﬁ‘I'r!@ak@aﬁ%l Havated axprassiondevels of Pim-

1 %%%Eed\j%%ttegge@ I?’ntlgr‘ﬁbﬁo?iﬁarﬁda %lr?é nwluéb%(ﬁ&e%a&r&d’ eecié@gyl Pim-1

wasgdenﬁfted ad a,profpaestiel markeaire prosheteerancr. 3K 1P81AIA 1“Signaling in
5).

Ca(ncer: F)’im-1 Kinase and its Partners”, Annales Universitatis Turkuensis, Sarja -

Ser. D Osa - Tom. 616, (August 30, 2005),

http://kirjasto.utu.fi/julkaisupalvelut/annaalit/2004/D616.html. Pim-1 acts as a cell

survival factor and may prevent apoptosis in malignantcells. K. Petersen Shay et
al., Molecular Cancer Research 3:170-181 (2005).

Aurora kinases (Aurora-A, Aurora-B, Aurora-C) are serine/threonine protein
kinases that have been implicated in human cancer, such as colon, breast and other
solid tumors. Aurora-A (also sometimes referred to as AlK) is believed to be
involved in protein phosphorylation events that regulate the cell cycle. Specifically,
Aurora-A may play a role in controlling the accurate segregation of chromosomes
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Aurora kinases (Aurora-A, Aurora-B, Aurora-C) are
serine/threonine protein 30 kinases that have been

wo p@Bioseaaded i n human cancer, such as col on, breeEUSENT022829
other solid tunors. Aurora-A (also sonetines referred
to as AIK) is believed to be involved in protein
phosphoryl ati on events that regul ate the cell cycle.

auripanigsis, Misreguaiol el Bl ofiif bR A B sihuiiGupBiiatd and

oth&%ﬂéﬁ%‘&ﬂﬂé@zﬁﬁ?&naﬁ c@ﬁi Ehcdy Wl@fué AdYbfd -R0ALRSAS A?urora C

he cel cyc e can to cel ar pro ferati on and
havetbleen fabmb torbe |otveee9<pre$sdm(rsaa Rist¢hoff ebalc EMBOs41187:3052-3065

(1948 S@;ﬁﬂé@g ggé?{g/eez GelLRER 293, 5 &@é@g@ﬂ?mura Sial, J. Biol.

CheTn? §9§2|33/@§5|37(7119@597))Schunacher et al. . Cell Biol.
4371635- 1646 (19 kimira et al., J. B| ol. 5

Che:rMet Bmpmﬁdmmgéﬂa tHat Edcpiles mrl\a'etyrosna kinase receptor for

nepRlegyfh SwiE TaCiRH SeA ) Reog NAGRFS P tiero-MES BTy 5 vpressed
mo%tfgiq;‘ﬁ_{]e?ﬁ}le\lér '%%Ilf Ak dbe & Ré Thdc%oﬁﬁf’i&%ﬂnoﬂﬁ%%‘ gafbcyte

l'1al cel and due to its function it Is
grthbiantcnsehﬂpiet our;HGFRg r\dveh HGEASfr acte@tgs ciMetotheHaReY in turn
HG-/ SF activates ¢ in tur

tt 10
mayBEIAE 8 TR ASa HIBEY SR WETS terRatatEn ol Basto Raf
to MEK f3VRY rﬁu’ié{?@vn;ﬁét c}fa &?f’otefn%ﬁ@é‘e EE&?%ttgettrﬁ\gscnption factor

m t ogen- act el n ki nase
ET3t. eMetcmgmlmghetsabeen implicated mbmeset@llmgy any madighaetrprogression

of hy %fé#%g%k&%él‘?qfﬁé'@'%sf?éhn&@w Elisws Miede Sofl Biotogy,
491:5&925\02 2ﬁ5h§fet§¢'Joﬁhsi f//u/élr%'ém?ﬁr'fs {}2@@@08 417 (2003);

et al ur nal ar Biochem s
anda%umeumerzal( ZDOﬁ)ger%ZélrﬂB(}QaZBr‘EQ (2002)). al . , Oncogene

Bt At i o RS MR oy 2
MKEPIWeGFaQés I MPZ@'pSBMﬂPWé%&%ﬁﬂaémlaP@sPéhé’és MK2 is an

responses. I's an | nportant intracel [ul ar
lmposgnl intracelgflan tlegufatoraicthe grodiictiont Qfmmigne& $eicha@s tumor

neciq4i® fpotdiibRR ( EFaF aifegBHRE IRy A hE T e (FNg), that
are 'wﬂ)dh}étﬁﬂ mBn{'TBBMteaér\d @ht%ﬁii: |ﬁhéﬁ%&0%lhé&%€%¥ @y rheumatoid

di seases, e.g. rheummtoid arthritis and inflanmatory
artmba@lnddnféwamtow@wedalsma MKBaesides dutheonugiews of non-

stimUaBH <3S Bpfitnch S ERRT hhafodites o e qubBRRREER
phohph@wmegaﬁd Hebivates e and HEPZR! Mt @dalsdudimrated in heart

| dre, brain ischemc injury, the regulation of
falll-B'Er "e@éﬂ Iseberiainiey atne rte'glq@!pacm stress r%stgﬂcer I&Fddhe $eeduction

of T@?—afx (S?ﬁ ﬁﬂak eEtN?OEI\;IgOA'# %4%%44144(118%%) et atl glol Chem.
383:1519-1536 (2002); Staklatvala., Curr. Opin. Pharmacol. 4:372-377 (2004); and
Shiroto et al., J. Mol. Cell Cardiol. 38:93-97 (2005)).

There is a need for effective inhibitors of protein kinases in order to treat or
prevent disease states associated with abnormal cell proliferation. Moreover, it is
desirable for kinase inhibitors to possess both high affinities for the target kinase as
well as high selectivity versus other protein kinases. Small-molecule compounds
that may be readily synthesized and are potent inhibitors of cell proliferation are
those, for example, that are inhibitors of one or more protein kinases, such as



10

15

20

25

383:1519- 1536 (2002); Staklatvala., Curr. Opin.

Phar macol . 4:372-377 (2004); and Shiroto et al., J.
wORI08/0835D1 Cardi ol . 38:93-97 (2005)). There i sPEI/ngmd7/022829

for effective inhibitors of pgotein kinases in order

to treat or prevent disease states associated with

abnormal cell proliferation. Mreover, i

cHl ARy R AP SSAT R 58 B OB g anc b

re@fﬁt@%d/héd-ré@;ﬁ@ﬁty%émé kifa@k§i n ki nases.
nol ecul e conmpounds that may be readily

synt heS| zed and are potent inhibitors of cell

proliferation areg Y i t are

i nhibitors of one €55~ such as WO
2008 B¢ 8930 1He 528811 AYERS pfoviddSloorhbsinds EGFormuia (1)
(VEG- R2) , CDKs or CDK/cyclin conplexes and

bot h receptor and non-r e@ept or tyrosi ne ki nases.

SUMVARY OF THE | NTI ON
i nvention provides
N SH r NR11

pect, the present
Ia(l) O Y Ar
R10a R3a (I)

and pharmaceuti c sol vat es,
esters, prodrugs a N stereb S tméreof, wherein
the dashed line indicates an o atyand addi ti ona
bond and whereingiRl is H alkyl, , al kynyl,
hal o, -(al kyl ene)maryl, -zg IR3-

al kynyl ene-aryl, (alkylen

-(al kyl ene) m heteroaryl, -(#R¥ ene) %eterocyclyl,
(aIkylene)n}heterocyclenyl wherei n any aryl,

cycl oal kyl, heteroaryl, 15 heterocyclyl or

het erocycl enyl group can be dPtional |y substituted

el i Bab b S A BB g
stereoisomers thereof, wherein the dashed line indicates an optional and additional
bond and wherein:

R' is H, alkyl, alkenyl, alkynyl, halo, -(alkylene)n-aryl, -alkenylene-aryl, -
alkynylene-aryl, -(alkylene)ncycloalkyl, -(alkylene),-heteroaryl, -(alkylene)n-
heterocyclyl, -(alkylene),-heterocyclenyl, wherein any aryl, cycloalkyl, heterdaryl,
heterocyclyl or heterocyclenyl group can be optionally substituted with up to 5
substituents, which may be the same or different, and are independently selected
from halo, alkyl, cycloalkyl, -(alkylene)m-N(R®%),, -(alkylene)n-O-alkyl, -O-aryl, -
C(O)R®, -S-alkyl, -O-aryl, -(alkylene),-CN, alkynyl, alkenyl, hydroxyalkyl, haloalkyl, -
O-haloalkyl, , ~C(O)OR’, -NHC(O)R’, -C(O)N(R")2, -S(0)2N(R®),, -NHS(O)2R®, -
(alkylene)n-heteroaryl, -(alkylene)m-heterocyclyl and -(alkylene)y-aryl; wherein an
alkyl, alkenyl or alkynyl group can be substituted with one or more substituents,
which may be the same or different, and are independently selected from halo, alkyl,
-N(R")2, —~C(O)OH, aryl, and —O-alkyl; wherein any cyclic R' group can be optionally
fused to a cycloalkyl, aryl, heteroaryl or heterocyclyl group; such that when R' is
heteroaryl, heterocyclyl or heterocyclenyl, these groups are attached to the rest of
the compound of formula (1) by a ring carbon atom;
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from hal o, al kyl, cycloal kyl, -(al kyl ene)m N(R9) 2,
-(al kylene)m O al kyl, -0-aryl, - C(OR8, -S-alkyl,

WO 00081054792 - (al kyl ene) m CN, al kynyl, al kenyl, PCT/US2007/022829
hydr oxyal kyl , hal oal kyl, - Od¢al oal kyl, , -C(OOR ,
-NHC(O R7, -C(ON(R7)2, -S(O 2N(R8)2, -NHS(O 2R8, 20
(aI kyl ene) m heteroaryl, -(al kyl ene) mheterocyclyl and

at kgt PPt ool Ry R, FalitlenednE AN, <akiene).

N tRY ventatkyle RPRY ob Rt thafiglarBbh atsrand wrieilit is
l-gf(?l ndependentrlvé))h‘se ected from hal ogo%I kyl, -N(R7)2i

attactied, Gprm argarbomyl@rowpial kyl ; wherein any cyclic Rl

0L OB P B BRI YRS SRy Bl SR nrenen

Nmﬁ(d)aa%bpa(@nkwemmu@g: oy |R3(Hndﬁ3"“efdyr21e\él¢érﬂnwﬁ the &tﬂﬁmon carbon

groups are attached the rest o oun

atano termhich eachhgreaattachgde Mnqutmapamr%wgﬁmﬂ%m heterocyclyl
PCT/ US2007/ 022829 9 R2 is H, alkyl, hal oal kyl,

grQﬂpdr oxyal kyl , -(al kyl ene) m C(O N( R8) 2, -(al kyl ene) m
NHCES) isH9, 2ikyl, (r@dwsankﬂnﬁy/mowm 2- ERe) AT O)NERP), n-@alkylene)m-

afdyl
carbon atom to which |t S (hg forma carbon
NH{Z@)pR° e—(atkyene)atM{R®)2; hal oaI kyI hydr oxyal kyl ,

(2 S LS ) R BTNy, SR D
(alRPERE)),-Kéte , a(aWVIér%)?A"Héié?o@?@l?l a(famwéde%w(ﬁ“)g qalkylene)m

to forma car or heteéroc

OI'ReéalkydenP,, %Rﬁdlydaemlkyl Hyaloalkyla-Ciz H2 COVRS, “C(O)ORE,

A R B H gt SN e Sociom.

c@mﬁdeoﬁm (GINHA-BR?C omﬂt@{kﬁpem?@(ommamynzor -
ne mheteroaryl -(alk Iene)mheteroc cl
Sé(é\))k@(feene) m N(R8) 2, - (al kyl ene) m OH,

%&W%%(%@?@&ﬁg K ) - (af‘ﬁ"yf’ZLE)yL} N( R8) 2,

- C( ehblroatirbnce & B Niabbpéndently(1) éaﬁflea@z) Bt hatoafRyR6 .
NHC( O) OR8, - CR 2C( O) NH2; - CR2

o oo b P s sk yelodlky! aribaoalkyl
aryl C [
aepelBeRefends ofRiinbEpe il kv ngr 2. -
(alkg@ene).chetersdychy, I(@Iktlenem-hetelrww or-@alaylbmé cycloalkyl
cycl oal kyl or haloai each occurrence of
i nd@péh@éﬁwgncpe obRkig H, alkyh, kaloatey), rﬁy&#rgxyalkyzo(alkylene)m aryl, -
<a'i<ﬂbhégmeene B D8N AR BN NIEhES Bjetbaikf
is H, alkyl haloalkyl hydroxyalkyl, -(alkylene)m-C(O)N(R®),, -(alkylene)m-
NHC(0)-R® or —(alkylene)n-N(R®),, or R'® and R'®, together with the common
carbon atom to which each are attached, join to form a carbonyl, cycloalkyl or
heterocyclyl group;
R'% s H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)m-C(O)N(R®),, -
(alkylene)m-NHC(O)-R® or —(alkylene)n-N(R%);
each occurrence of R"" is independently H, alkyl, haloalkyl, hydroxyalkyl, -
(alkylene)m-C(O)N(R®),, -(alkylene)m-NHC(O)-R® or —(alkylene)n-N(R®%),, or any R"
and the ring carbon atom to which it is attached, form a carbonyl group;
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each occurrence of RO is H, alkyl, haloal kyl,
hydr oxyal kyl , -(al kylene)maryl, -

w@ 200kp502) m het erocycl yl, -(al kyl ene) m het er oBCTUS907/022829
- (al kyl ene) m cycl oal kyl ; R104ps H, -al kyl, hal oal kyl,
hydr oxyal kyl , -(al kyl ene)m C(O) N(R8) 2, -(al kyl ene)m
NHC( O -R9 or -(alkylene)m N(R9)2, or R10 and R10a,

ar < Ch0Y Rt ?%“&%n%g%%éﬁ%&ﬁwﬁ‘?c@rﬂgv g
(allayqéﬁépncu@tbvﬁarglr qhn«yle?ﬂe%tme g kS’é?)gfaWyPa@(@bg-aryl -S(0)2-

hydr oxyal kyl , pe m
hetesoanyl, éryémnyra 63( aror-C e.ne) m N( R9) 2: each

gg Ic 55 F enr%/ eng, g]}%qa@lg%g pv%ggree?rt&:t%g q#@%fwaégl)ege is joined
V|a'ér?,) 2%? ﬂé‘ %B]Hc@ﬁ?ﬁ@ cBﬂ)de atoh#, ‘éhh@/ﬂ?érmﬁ‘{he%@len@rorany

and the ring carbon atomto whic i s”attached,
hefemoamy!aemrbup;aangyenoptlonmwmmlmwwh up to 4 substituents, which

m Pcn(gee Szgpgﬁ{a%%%ergpﬁﬁpg ar?én{%gu”en cﬁl 02 from halo, alkyl, -OH,
-ORAl ] e 9 8
o] aﬁ; %Jmné (g;ankyl)ﬁ (ShR Sy smm B@@WC;S‘(ULNHR -C(O)R?,

het er oar vl
-C(}Q/ y-(aalkylene had@alkyd hy@ﬂoem@!ky;lr -CN and

NG b el vl éﬁg%efsﬁsﬁvfﬁr%aﬁé%x% Al LR Sac Gt than

hydidgenherein the arylene or heteroaryl ene group can be
opti onal | ubstltut ed wi tP up to 4 substltuents
whi ¥his ni b)a t$re-Qane—G(R 12+ Mbeesin boiin &’ greups and the common

ca b?%l zﬁ&ne e‘?’h‘%ﬁ?ﬁé‘?%ee%ﬂ% sha%l &)rgQQeytoé?@ [38cyclo%ﬁ(9yl or

hete%@?(ciﬁylﬁa (éa)c&WWmch PG urthe 5 M $ted:
ene)m C(O) N(R8) 2, - NHC(O) R9, hal oal ky|

hydP/dﬁy'hlhm,,alk)(tlﬂra-ﬁlN 10 N2, such that when Ar is

R B, By 1 B e o

|Sb@(|:lp7)R4 groups and the comon carbon atomto whi ch
they are attached can conbine to forma cycl oal kyl or
het easl pecyrergeobm isindepsmdgptly @ afaki be furt her

?gl?ﬁﬁ%Hg'ﬁgpﬁ??agqﬁifr?%@?ézeﬁﬂ Egl OS{i OS;II gdldisti onal

bong is® grresent, Z is -C(R7)-; each occurrence of m
is 1 ndependently O or 1; n is an integer ranging from
0 to 2; and

In one aspect, the compounds of Formula (1) (the “Anilinopiperazine
Derivatives”) can be useful as protein kinase inhibitors.

In another aspect, the Anilinopiperazine Derivatives can be useful for treating
or preventing a proliferative disorder, an anti-proliferative disorder, inflammation,
arthritis, a central nervous system disorder, a cardiovascular disease, alopecia, a
neuronal disease, an ischemic injury, a viral disease, a fungal infection, or a disorder
related to the activity of a protein kinase (each being a “Condition”).

In another aspect, the present invention provides pharmaceutical
compositions comprising an effective amount of at least one Anilinopiperazine
Derivative and a pharmaceutically acceptable carrier. The compositions can be
useful for treating or preventing a Condition in a patient.
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20 pis 0 or 1. In one aspect, the conmpounds of

Formula (1) (the "Anilinopiperazine Derivatives") can
wheoos®ef70d as protein kinase inhibitors. | n anptTE82007/022829

aspect, the Anilinopiperazing Derivatives can be

useful for treating 25 or preventing a proliferative

di sorder, an anti-proliferative di sorder

i nfla arthritis acent ner. S .

o 45 HERRORE: ashet s bftseRtFYBALGN RN MeMals T8t treating pr
preﬁ@ﬁfr@r@bo%ﬂmﬁﬁ a patidrt therhéthot déranrls%g’ hﬂﬁlhﬂl%ﬁﬁ@qg the

a fungal infection, or a disorder related

patuaot aw effectife ampuot of at leasizone AamnomperaameaDenvatuve

d h h
or Q0 ARt Asprb 43 Prekens BB finn orviasR Medmss ©F FEaliRg a
canﬁéf PCa P}iﬁeﬁ’t ﬁmeﬂ'fooeéoﬁmﬁﬁéih |ﬁi§térl 'tHérp%ﬁthean effective

Derivative and a phar rraceutl acceptabl e carri er.
amd@img ocfm]ln&stbnermlhmplmmazmuedﬁemvdtwe treating or

D GRoH Abpsabané piesent iveRfon Revides mevinds fof figating a

canEé?ﬁleé‘Patué}Ytemé e tHHd)é’érﬁﬁﬁS|Hgta'a?rﬂﬁ|sféﬂqgtb%é ﬁﬁgeﬁf an at least
preventing a Condition in a patient
onecbniﬁnompegxzmh@enmtue argi able'abteon@addmonalaantwaﬁeert agent which

. apount .of at | east.one azi ne Derivati ve,
is npfREAIRloParane Deatie cuhae e AfoDRs A iRered are
togé‘t’ﬁbh@ﬁéctf\lértottféa%tthé‘gaﬁcér cancer in a patient, the
conprising admnistering to the patl ent an
effective armunt of ast Ieast r‘;)ne _/?nl | i nopi Iera2| ne

DerivativeD L :
provi des net hods for treati ng a cancer in a patient,

t hdn I@tmaoé'mﬁﬂ’ti %‘Brﬁj%@ﬁh iRyention m@vmstmllwpgﬁ?m@n
Derﬁ}atlk/ gﬁgogﬂgl & oéﬂ@%gﬁme%c&%g{e té(tﬂﬁ%ﬁ%aéolvate§ esters

t1 cancer "a

andaprodnids thepedfe Mgl AsilibspiperizineDevitgtiveisicantse assfuntos treating
adm ni stered are together effective to treat the

or prayRMHing HEPAMIton inRIFent] ON OF THE | NVENTION I n an
enbodi ment, the present invention provides
Ani | i nopi perazine Derivatives of Formula (1) and or
pharmaceutical |y Befinjtictis and Abbreviations es, esters
15 and prodrugs thereof. The Anil 1 nopi Rerazi ne
DerAS /4864 8Bova mndkthipughqut this dﬁc&ﬁqf%g ecﬁ@”‘%W'@Q defimsginless

oGRS ot e AT Boro e P doMne rpspninos
di sS'elcgls meangd dve H-C{Opywalkgl-CD yyor ayoloadkyl-C(O)-, group in which the

various groups are as previously described. The bond to the parent moiety is

through the carbonyl. In one embodiment, acyls contain a lower alkyl. Non-limiting
examples of suitable acyl groups include formyl, acetyl and propanoy!.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy and n-butoxy. The bond to the parent moiety is through the
ether oxygen.

"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples of
suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyl. The
bond to the parent moiety is through the carbonyl.
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20 otherw se indicated, shall be understood to have

the foll owi ng neanings: "Acyl" neans an HC(O) -,
W@Rkdpls4ZD) - or cycloal kyl -C(O -, group in whiR¢T/UN®07/022829

vari ous groups are as previoysly described. The bond

to the parent noiety is through the carbonyl. In one

enbodi nent, acyls contain a |ower alkyl. Non-limting

B g A S S A R e sont o

br&ifcﬁéﬁ and éﬁ?h'\gﬂ'slﬁ@ abaliky ko 8b6UIR20 EaddnRItENMSAHThe' chain. In one
descri bed n-1Tmting exanpl es of suitable al ko

Xy
en‘@pdupenti, aolalikyk greumesntainstframyabouh 1 go about/ 12 cattmm@tom;s in the

chqlﬂeln %rfcﬂég?( %’%‘PQEW‘G" ndﬂ%i q}ﬁ)ﬁr entwéng' & out % %gntG
car%b'ﬁydtoﬁs@ﬁ)thé ER&IP: B\'@Hchédﬁﬁéd?ﬁ tﬁé?&ﬁ’é 8B nfdire Icifer allyl g]roups

sui t abl e al koxycar bonyl groups i nclude nethoxycarbon
suctnhas metbxly ethybonpropyfitase atianbed to aHinepaalkyk chain eLywes alkyl

S T

strﬂ‘ght SEbNCAEE h';t\rpmkngrauﬁ h%&, Bé‘@n§9ﬂ%tftbt%dr& @ﬁi@ﬁhu;lswsmuted
out 20 carbon atons in th hai n.

by enbmiumenetsutmhmmgw@fbmpyMaume oodnffatmut edch substituent
n.the chain.

b b
beBdedendetty St rontine Group Konisting of Blon Bkt agyt
cy@@akyl éyéw&afya%kyahm&y 5 hfk?l @rdihg; -NB @GNS INAESRfoalkyl), -

hat” one or nore | ower al ky egrou ps such "as nethyl

ﬁk}’i)’zl -OrC(6)onlity!, @-r(‘in)tar&bh@ (Q)-cydidaileyy carbryy aode(O)O-
alkgl S Simiiae i Rled it SufaBle Ry RoUES el e mund ARG} h-propy
|SOBF@WF hﬁﬁutyﬁ%e@'—ﬂﬁ)’r?l EHOWJB/I nﬁ){ut?? nUSEHHPIS Isobeh8Al Mopentyl, n-hexyl,

optional Iy sub ut ed one or nore substituents
n-hemty rar\dayobwl t He oslarmnmdlma‘m,earealkyl @radh is ab'hiGaalkyl group,”

| ected f th
e Bt g EFRRARGORE o1 “aryl . cyel oal byl cyano,
hy dr fikylana! h@sm anSaIR*}'IL‘a/rﬂ/lenéff‘gfme mNHﬁlé\h Kb{é alkyl and arylene are
- NH( cycl oal ky - N(al kéﬂ?djm -0 CO-al kyl

as peE\w@ly dey‘cnbecblmpop -y ey alk)dawdfo&qmanae adp@palky!

ol MRk 8 SR, S SK) SR ST o e

pafegt mviétylis thidolghtieé ar}ilellwgvdup n-pentyl, isopentyl,
neopentyl ., n-hexyl, 15 n

and n-octyl. In one
emb AIKyEHEoNh "@Bﬁ?lan@'bﬂps(picb¥'agmgm tosong ﬁmbogrrea@t,. groups are

tho3B h Whict R A CorBuf % ROl The B0 ST Pl BiiEH o

thrgu tmsmf@\wousl y descri bed I n one enbodi nent,

Iar¥ls conprise a | ower alkyl
Alkylthio" means an alkyl-S- group in which the alkyl group is as previously

described. Non-limiting examples of suitable alkylthio groups include methylthio and
ethylthio. An alkylthio group is bound to the parent moiety via its sulfur atom.
“Alkenyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or branched and comprising
about 2 to about 15 carbon atoms in the chain. In one embodiment, an alkenyl
group has from about 2 to about 12 carbon atoms in the chain; in another
embodiment, an alkenyl group has from about 2 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl groups such as methyl, ethyl
or propyl, are attached to a linear alkenyl chain. Lower alkenyl refers to about 2 to
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group. Non-limting exanple of a suitable al kylaryl
group is tolyl. The bond to the 20 parent noiety is
wa boosiog10z he aryl ene group. "Al kyl sul fonyl " neRCEUS2907/022829
al kyl - S(02)- group. In one engodi ment, groups are
those in which the alkyl group is lower alkyl. The
bond to the parent noiety is through the sulfonyl.

abgh & ¥t atoffE3) ing Sngin Waiciudl B SRS 5t Bradcheag AN aikeny!
rmﬁtﬁ %‘S;ﬁjg"ﬁgﬁ ero hdrhél @gﬁﬂﬁ{t’f&ﬁ Ibsé 'ibgttal&@nore suobusrt]ltuents

which miay l}ﬁaﬂ@rﬁambédﬁmm paeh substmue@tttzmmg mofelpengently selected

froft @& arBile TopSi8ph St BARH, AL die Sl B i Atkp anst-Statiy
Noﬁtlfrﬁitlﬁgtexﬁfndl’ééiaﬁélﬂ&bﬂ’é‘ﬁlk@ﬁ%r‘oﬁb@%cl@d@éﬂweﬁyt 9@;'%;11 n-

carbon atons in the chain In one e 0|rrent
butenyk Bymettyloutarenila 8- nerﬁemselb@ctenle ang deeanyl.12 car bon
at opg, in the chain anot her i ment .. an. al ken
o oKt st alk) §t0h R pefRRERhETE instRinin fitthe alky
groip nydr%@én@tmsmrtfeérh@pné&é@ With HQJ"dhd' QNG¥-ligditig examples of
groups such as neth | or propyl, are attached

a"Wlﬁf@ groupainciden( 2Gi‘T§IH‘:tC owbiH28HeHret, -Cd6iteGHeCH,-, -

C*@E%ﬁﬁ%éaéﬁrvﬁeﬁfﬁﬁ %ﬁéoéﬁﬁﬁﬁiﬁ?ﬁi’é@oﬁég@-ﬁ? eqPRainah, an

f’ HAR fdris angyl abcﬂn BUFarBBY afsins\nfvBRbthkH BAtbodiment, an
t| onal |y substituted ¥ one or nore substituents

n@mrﬁup ipbranchedanta apptheriembadiment armalkyleseigrowmis linear.

E’ ondRAERET WEahy % dflrioRd LB EplATaf bifBmoyal of @ hvarogen

frofd KﬁéM(eﬁwd roﬁb&hhvis)defﬁeﬂkabdvemNdmﬁtnﬁmr@laﬁpléé of alkenylene

sui tabl e ken ups |nclude ethenyl propenyl, n-
inchigeenGH= Cﬁn&@‘ﬂg I‘E HxGHGHenyl , octenyl and

R A R R iy o

caﬂio@ﬂ@arb@ﬁ tm@ rbdnﬁmrﬂi?ﬁﬂlcw rhy Be%@gbht'&?'brhm&ﬁéd &Y comprising
cl

exanpl es o kyl ene groups” in
abOu B EaGPe 15 CaMDOATFBIRLG chalp. (RooRETThedEY, an alkyny!

arc b Hom A 2t 12 cdBon aldhnS B BN RHin Abiner

err:trwﬁrhent aﬁtmgl;rrye Broupahas frbifyalsoe 2otocalibut st charraaﬁ atsns iMthe
anot her enbodi nent, an al kyl ene group is |inea

chaip, |Brapched meansiibakone PLRIATE dower Ak gsoups aum asmethyl, ethyl
or éﬁ{ﬂ})’f de‘% ttaRh8Y %%Qﬁ?ranr %Ifkﬁmllac{ha% KW r ik réfP?‘sI to §tiqout 2to

ove. exanpl es of
abooict gdebonGitefits-in th@@ﬁhﬁ\)wfﬁtﬂh maybe sﬁH@HﬂGHbfanched. Non-limiting

examples of suitable alkynyl groups include ethynyl, propynyl, 2-butynyl and 3-
methylbutynyl. An alkynyl group may be unsubstituted or optionally substituted by
one or more substituents which may be the same or different, each substituent
being independently selected from the group consisting of alkyl, aryl and cycloalkyl.
“Alkynylalkyl” means an alkynyl-alkyl- group in which the alkynyl and alkyl are
as previously described. In one embodiment, alkynylalkyls contain a lower alkynyl
and a lower alkyl group. The bond to the parent moiety is through the alkyl. Non-
limiting examples of suitable alkynylalkyl groups include propargylmethyl.
"Aralkloxy" means an aralkyl-O- group in which the aralkyl group is as
previously described. Non-limiting examples of suitable aralkyloxy groups include
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"Al kynyl" means an aliphatic hydrocarbon group

containing at |east one carbon-carbon triple bond and
wakioshs4tay be straight or branched and conpri sP@yUS2007/022829

about 2 to about 15 carbon atygnms in the chain. In one

enbodi nent, an al kynyl group has from about 2 to

about 12 carbon atons in the chain; and in another 20

oefEVGHY BRE 1: ohe PiphfendhBib0ET o AR R oBrard RN s

thr@ﬁgl‘Wt‘i@e{ \@@5(}, Kyl groups such as nethyl, ethyl or
are ached to a linear al kynyl chain. Lower

al k%@ﬂlkowteme ragans an atl'aikyls@tﬁ(t())ﬁ grauh doralimitingi axample of

o SRR Ao aEo % LeRbeRerBORICTRE o he parent
mdué\? |§ﬂﬁo@§ﬁWbarU@fn?Pyny| 2 butynyl and 3 25
kynyl group may be unsubstituted

A
i')é'talMgg‘?rﬁal@s&meﬂwwwi@wme -rgsoep yuwmorttneraryl and
be th t t
a'k&'&r\ffgafer%sew%m%{f oPeg O BRRERER, BHTRYR CTHrisg @ lower
all@fen%' é‘r)bhp Nlelmfﬁﬂﬁ'g %Xﬁh\@?éd‘dﬂ suutaﬁié%%}ﬂyfﬁpkﬂlps |H€i@ﬂ§ bhzyl, 2-

roup in which the al kynyl" and al
phanethyg@nqb nephtbl nylmettyt. i Thedbondhtoothe pareoiomoiety s through the
| ' n IaIkyIs contain a | ower alkynyl 30 and a | ower
aKqué ’BPBUp The bond to the parent noiety is through

the “RJdﬂWIthld“'Qﬁeaﬁé gh ta'rélﬁy IEXAguPSn WméWtHeai’ﬂaﬂ(yl group is as
al kynyl al kyl groups include propargyl net hyl

prewmlkﬂeagﬂbaebm wnltagaaxaymple)of grsslitgblenarafiyithio greup is

oef i 1 o iR oaRpf ofhty s SIS ME Py o oups

I nCF'NﬁME M@aﬁ@@ﬁ/d?éﬂféﬂé nﬁ%#@ﬁ&@? hﬂﬂ’t&%ﬁc rind s §t@ rising

and 1- 2- napht hal enenet hoxy. The bond to't ar en
abawi @tq,abgut theabgn atamsepraterablyaeout 6 to about 10 carbon atoms.

Tl DY R iR oG P o e HBBgam

SuBStRUONtSS WhREIZ.nag beCthielimyé or ditferéetnand @qu.f as defihedtherein. Non-

noiety is throu&h t he carbonyl . "Ar al k

Ilmltmg,/wsamples ofsuiiablgrandrgroups H}ﬂllédﬂaph@m)d@fﬁ\dl Tepiidn ¢ he

crmocB e, “meAhg o) 45 LoRbpT WL 3 HictE3h o ohPediRd o one

of fﬂmnarlyl gioup'Eriey eatorsatomssigireplabed Nithl & Singly Bows
i ncl ude benzyl, 2- phenethyl and na&@t hal en | met hyl .

The "ABARKY eheans maeﬁ@mupyn whighineual @rﬁelpm as previously
B Nortiiro B b RS ANE BBl Epenory anc
naghthoxiy bEide bdnd 1o the balwt mcﬁewl i€ tough $hié btHdrexygen.

aral kylthio group is

"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples of
suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.
The bond to the parent moiety is through the carbonyl.

"Arylsulfonyl" means an aryl-S(O.)- group. The bond to the parent moiety is
through the sulfonyl.

"Arylthio" means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenylthio and
naphthylthio. The bond to the parent moiety is through the sulfur.
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benzyl thi o. The bond to the parent noiety is through

the sulfur. "Aryl" nmeans an aromati c nonocyclic or
woriosiosayel i c ring system conprising 15 about BCT/0S2007/022829

about 14 carbon atons, prefeyspbly about 6 to about 10

carbon atons. The aryl group can be optionally

substituted with one or nore "ring system

R o G it S 800
is fu%%tittél%i Beri¥erle fHd UNénthrﬁhh@ BxRMPIRY ofaBeRARNEAY bycloalkyl are

Aryl ene," nmeans an aryl group, wherein a hydrogen
lndarlyd)anddsemfmwdnamtbyllenymo of the aryl group's ring

" d h | e bond. " | "
o aBeRz USRS  ohkBHTS Feafiad crbionboamoghues dbinédbove
whith BusEghy a tﬂ#ﬁ%hb 9@9 N@r'ilhl‘n'ltm &XHimBea R laSserofused cycloalky!

sul tabl e aryl oxy grodps 1 ncl ude phenoxy and
lncludg)mde@xy The bond to the parent noiety is through

ar wBSeresd hRapy Al maher Relgiasyshp ikte§fas dafined above

whidh st faBb& t@h%é??ﬂéﬁérr NN osHiRITY & PI@@ of a benzofused
phenoxycar bonyl and napht hoxycar bony The bond to

heterbeygigrisciudedindolinyl and Brdpdiflydtdbenzatusany | .
" Ar | sul an_a

 napBreES bRIaTSanT ReaRbHsieterent afviahs detipgt bt which

is fUSRANS Bheridefe i 9N8Hﬂ|M|ﬁn%k§ﬁpié%eof3d Méniﬁf@é’éﬂ héte@éaryl are
previously 30 describ [Tmting exanpl es of

indadyli tmialzelyhlb,elrlzbfwagyloqwgollmw isdquiphtimyl) bénashiamaly!, indolyl,

Th d to the parent noiety is through
be"?l#@g ¥'¥ é)%‘%‘gb PHEAY02 PCTI US2007/ 022829 15
BeOé RIONC YdH é%l'odd%?EBﬁIpﬁsﬁmQh@@p%iﬁeﬂ%@r‘eﬂléﬁs in the

defi ned above whi ch fused to a benzene ring
spemhad|anm>wntagasewaﬂrralswymroduobnlzloh ueewlts; gireotly lendaeetly, from

|nd d tetrahydro th nzofu

°°"l:t§) 'a‘ﬁﬁlsF’eﬁ’é@Hé”%’e% HY {E‘&%Hecmﬁ efl"i)%{g defl ned
ab@@?cl@aﬂ@l"@ﬁeéﬁs Eliw‘bﬁdarbﬁ\a?llcbﬁaﬁ@’@r MUHEP/CINOI"hd b%téh‘ﬂg
exanpl es of a benzofused cycl oal i ncl ude indeny

commisindabed teakowchdctarbon atems, mrefwably(ﬁmutﬁ tOrﬁhOeut yJO carbon

atoffS, ¥ BitgOmiE, PSR gt iaB bt ERbey  ing atoms. A

cycloalylgfoup st bavptienally’substtuted wibesirobtimare ity system

'Benzof used heteroaryl™ nmeans a heteroaryl noiety a
subgtituentsd viiely eayhe the same @s giffarent apdrare @s defingd above Non-

ImuM&eLéer é & s?f‘tgmél r%%n%ycqlc%%ﬁ%il&f %crﬁ%teeéy%?owbp)ﬂr 8yclopentyl

cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalinyl, norbornyl, adamantyl and the like.

“Cycloalkylalkyl” means a cycloalkyl moiety as defined above linked via an
alkyl moiety (defined above) to a parent core. Non-limiting examples of suitable
cycloalkylalkyls include cyclohexylmethyl, adamantylmethyl and the like.

"Cycloalkenyl" means a non-aromatic mono or multicyclic ring system
comprising from 3 to about 10 carbon atoms and having at least one endocyclic
carbon-carbon double bond. In one embodiment, a cycloalkenyl group has from
about 5 to about 10 ring carbon atoms. In another embodiment, a cycloalkenyl
group has from about 5 to about 7 ring carbon atoms. A cycloalkenyl group can be
optionally substituted with one or more "ring system substituents” which may be the
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i ndol yl, indazolyl, benzofuranyl, quinolinyl,

i soqui nol i nyl, benzthiazolyl, indolyl, benzim dazolyl
wa@easihosttant hi ophenyl . " Conposition" neans a prpdius2007/022829

conprising the specified ingngdients in the 15

speci fied amounts, as well as any product which

results, di rectly or indirectly, from conbination of

sabohr e Sl SR ACORIE b RSk st

madnoBgcliYSchsalkerIP Incfidedc@irspEnteny I%y’d%éxeh?l epElbhBpta-1,3-

at ons, greferably about 5 to about 10 carbon "at ons.

dienyl, @ﬁ@ tbatikai Nentimiting esamplg ofra syitake multieydlip syeloalkepy! is

ring atonms. A 20 cycl oal kyl group can be
no@&r )Aﬁﬁylly substituted wth one or nore "ring system

substydimReAjiaRy HediRya RclbBReAITORRY €5 Uefhed bbodd finked via

are as defined above. Non- limti n& exanpl es of

an alkwy amletyrfda&rcgd: abeve)tolaoparneyt soren qnulgnttuncmzqamigss of suitable

oy BRI s el P EBRE e TRVE RionBRGm B Y) Fd he e

CyC| Eﬁédtwbsamd?@rhtu ae "thef’éifeﬂtlbéw effétﬁfvbcﬁrﬁdunt" ﬂﬂ?d?%rﬁr}’bmount of

and the |ike. "Cycl oal kyl al’kyl " means a cycl oal kyl
Anﬁmpptppra@na &erwetivmaod@rlanrﬂmﬂtlonait?mrapaul@agem et § composition
are ore n-1i

thefg nlpr@ %Pecl'v%ﬂ%m%dlj%&nﬁ{]h&a W99| Bbfayeuﬁ]& %mghoratwe inhibitory
or prsieplaive! éﬁﬁc‘ﬂWhenaéﬂ?ﬁiﬁ@té’ﬂe@ﬁbWba@?ﬁ sufféring k®m a Condition. In

Cycl oal kenﬁ/ means a non-aronmati ¢ nono or
thmmbmpné eran@WéhemreSﬂt’emvmlng an @ﬁegtl\taaampunt camrefer to

eagrip'glgﬂdldéloﬁerp?ggﬁﬁbe {;%H@Inak ﬁﬁ%ﬁ tﬁe afbunts of all

agéiite! amhintereddre l!@gétﬂér éff@éﬂ\éb But wﬁeFé?n méémfaanéh%ent of the
carbon atons. In another enbodi nent, a cycl oal kenyl

cogbingiionanay netbe ipoesert individdalli in7an eﬁgctb@rmaura& ons. A

e o e (OO B bl sl o o

In ARethBPerOBIMeAL BaldteléldIgfF/ 022829 16 sane or

different, and are as defined above. Non-limting
exarﬁl&'@gmdf' neansdn alkyhgravpyas defirgd abave.avhiarsin ong gumore of

the Y CREUp RN cra it RS Y besfirEp@CER Vil Pl th one

emnddimémclal Ifaléa | blip Mgk figim 1neréeamyheiyis. In another
cloalkenylal " means a_cycl oal kenyl nvi et

emhodirreqt, aﬂal@alkvlrg(@up\ﬁ aubssmumwth fremet Jo @fea%ﬁ&j Non-limiting

PR G RAGPbRE fictio PEHEATIGHER -CF8 T 8ha -CC,

cycl Idewnoanyylmeadns/hn awmhﬁdn enanoclyolig dﬂryrlnuamglcltdﬂmg BYstem
"Effective amount” or "therapeutically effectiy
compgising abaud StoAbostd dingatoms, wherein ffom 1 to 4 of the ring atoms is

independently O, N or S and the remaining ring atoms are carbon atoms. In one
embodiment, a heteroaryl group has 5 to 10 ring atoms. In another embodiment, a
heteroaryl group is monocyclic and has 5 or 6 ring atoms. A heteroaryl group can
be optionally substituted by one or more "ring system substituents" which may be
the same or different, and are as defined herein below. A heteroaryl group is joined
via a ring carbon atom, and any nitrogen atom of a heteroaryl can be optionally
oxidized to the corresponding N-oxide. The term “heteroaryl” also encompasses a
heteroaryl group, as defined above, that is fused to a benzene ring. Non-limiting
examples of heteroaryls include pyridyl, pyrazinyl, furanyl, thienyl, pyrimidinyl,
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Ani | i nopi perazi ne Derivative and/or an additi onal
t herapeutic agent, or a conposition 10 thereof that
WO 2008084502 i ve in produci ng the desired therapeRtT/U$2007/022829
aneliorative, inhibitory or prreventative effect when
adm nistered to a patient suffering froma Condition.
In the conbination therapies of the present

pyfiRFE fibpirBy SubS i pRiR s 0T isbiggtiiicoxazoy,
tma&tﬁyle R?ratzbﬁ/l FORAHENG, ?fyrr@h)l tnaﬁ@lpt, a ,zadrthiauﬁz@mdpmﬁny

oget er effect lve, wher ei n he corrponent agent
pytigiazinylsqgioawsaling, mhahylwbmxmqmsgnﬁazo[mm alpydinyly lmldazo[z 1-

oififhzEhl st RERN ingplT puBRA perimzo. Berpuibry
quiiofih{Ae ImidaBew|, tRBhopyiidy?, dlﬁﬁ@zcﬁmyp thiEnop mﬂyl kytrolopyridyl,

means an al kyl group as defined above, ein Oone or
Imndaz@pmdyl,tla@qwmlmyl Jrenzoazaindahgka, dtriezinyh denzethiazolyl and the
Ilkﬁeﬂbeafq{& W& %Bﬁryrll 88 fﬁ]rslpq @g@aﬁgﬁgﬁ Cig'ggﬁageropwl moieties such

safdﬁ‘e‘itﬁfnplé* rt@ﬁdhymatsoqaudw Otéhlahyd DRIyl fanabthémké uwene
from1 to atons limting ~ exanpl es of

em’mduaeny a @ete(qasyh gT@Up@Eeunsumtutede anotbes embodiaent, a
hegerromfcfoapcllslac %%Bé% ﬁ%n@dﬁlg Izﬁraorrggl G gqgm{ gilt'é: heteroaryl

graliipidta §4méembered ReroaWerein from1 to 4 of the ring
atons is 25 independently O, N or S and the remaining

r i nd hetterm “betermle@ﬂ "asoused hereim deterd talnheteroary! group,

et.ero has q ,10 r| I n anot,her
r[r%'Bcﬁ ﬁr@,{?gg tcé’mﬁf’ﬁﬂd rngLh Qe&lgﬁggggfl groug’s; fing atoms is
re[ﬁa@éd Qithi '§inglet®nd. A het eroaryl group can be
optlonally substituted by one or nore "ring system

subsHeteroardalkyhineanssy hbteroaryb moiety a@rdeﬂnteﬂatme linkad via an

o S BRI0 BH F HD AR suravi

hedroanytd ingludiet 2pgadinyintéthy D quirlingin@dthyl anedheiliked t o
the correspondi ng N-oxide. The term "heteroaryl" al so

encohgteseeychd’ meansoReArYPatip satysated mererysiie 9 multicyclic ring

syaigH oDt oo o AT aloh e iR S 1 154 of e ring atoms

aré indepehdently OB or RyandthdiramlainddP o? @6 fiAG 4tdHas are carbon atoms.
PCT/ US2007/ 022829 17 grl done (includin

In gne emhadimest] ahetermnayes QFQ%B@&UPW abmﬂ%ﬂm abautylo, ring atoms.
In ?ﬁ%‘é' hbocﬁﬂéﬁ?%ﬂétaa&?&&f@{dﬂp hdd's %‘? %r}Yr{g at®Hid. OT¥dre are no

razo hi'a pyrazi

adpcentexygen ancﬂur poik@ dtows, prebétah e nmg systelnlildAh I-NH group in
I m dazo&/l 2-a] pyridinyl, imdazo[2,1 t hi azoly

a hatasyg bﬂ%&may w&fdvrytect%& aHel @Syﬁor eﬁ@ﬁ‘i’iﬁn%aasz’r"}(lBOC)
N(EE2F N6 roug s e g ol TR Kb
considered part of this invention. The term “heterocyclyl” also encompasses a
heterocyclyl group, as defined above, that is fused to an aryl (e.g., benzene) or
heteroaryl ring. A heterocyclyl group can be optionally substituted by one or more
"ring system substituents" which may be the same or different, and are as defined
herein below. The nitrogen or sulfur atom of the heterocyclyl can be optionally
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting
examples of monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl,

morpholinyl, thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl, tetrahydrofuranyl,
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I m dazopyridyl, isoquinolinyl, benzoazai ndolyl,
1,2,4-triazinyl, benzothiazolyl and the 1ike. The

W eoos541et eroaryl " also refers to partially sapCr/asm»dr/022829
het eroaryl nvieties such as,jgfor exanpl e,
t et rahydroi soqui nol yl, tetrahydroqui nolyl and the
like. I'n one enbodi nent, a heteroaryl group is

R, R, SFATGH B o R G o
neIDGITGRup e Rl i R usraive

example of suchsa hete@o@miwgr@mmmopyrr@ud@nyi n a hydrogen atom
connected to one of the heterogryl group S ring atons
iIs replaced wth a single b 15 "Heteroaryl al kyl "
nmeans a heteroaryl noiety above |inked via
an alkyl noiety (defined @above) parent core.
Non-limting exanples of s teroaryl s include
2-pyridinyl met hyl, quinolinyl and the |ike.
"Heterocyclyl"™ nmeans a non-aronati c saturated
nmonocyclic or multicyclic ring gsystemconprising 3 to
about 10 ring atons, wherein from1l to 4 of the ring
at omsoneenmcmilmadts@émémqyylybgr@pds unsabstitutesl. In another

entiEBhPtE  ieldiioll GBS Hg HsfnbR Hord sty Pefirer
errmmueﬂp arhasro%s:@m%roubns @@H@ﬁba@a%t RiyelyR

eterocyc yl grou as 5 or ring atons. Thére are no
adj ddeﬁefowthyl ﬁwacms ashetemcmwmlgty@ed@fmed abayve linked via

o e 5 e e P e, B 1 gl W

he?e'ioe;(dl?}aamyls iNEIlas ik rititiyImeehyl Qgpéa&myuﬁé | Qﬁ@‘tr@@ﬁl@@'

het erocyc groups are " considered part of thi
i nv e*rietemyclerryl tr@e&ns adwete@welvwrouat 89 d@ﬁa@drpbgg@,swaerem the

hegﬁ{)@c&?\ﬁ )bﬂé% cgn%ﬁﬁﬁzféﬁiw)fgor 16 ﬁgg %?@rgsygﬁq SL Eaa%koHé? %ﬂdagychc

cafbﬂn%&bﬁﬁ'd'caﬁid?ﬂﬁﬂr@@@n%lmlé bond |rVoﬁélbﬁ¢Udd%éﬂt \Y
one or nore ri n? system substituents” which nay be
e

hetafecysieny! @rmm hasfrem 5 tad@ ringeatamsd dnianstheggoembediment, a

oo Bt 6ol Yk Hass RE3ind Bl o RgerGeyCieny

grovipozart @ptisnaky d@bﬁﬁut@d%yd@modmorMnglsymetm @gbstutuents wherein
exanpl es of nonocyclic heterocy CT¥' rings include
I'Ag

"ring ﬁléﬁte@y&UbSﬁiml qscﬁsrg@fme'gi, FVez mntroggn phoulfufyatom of the

nelclo ARG Bah B ontoafly Silsbkle bl CefRsBRATYB N 9xis, S-oxice or

S,3dlidxide. ahmmelting eixamgles bfahétemcycmwbgmupendclube 1,2, 3 4-
car bon atom a heterocyclyl grou é)
ati ve

like. in
tetiARYGRRYI | 2l OBV Yo Mi-O By SIPY A T2y
tetrahydropyridinyl, 1,4,5,6-tetrahydropyrimidinyl, 2-pyrrolinyl, 3-pyrrolinyl, 2-

imidazolinyl, 2-pyrazolinyl, dihydroimidazolyl, dihydrooxazolyl, dihydrooxadiazolyl,
dihydrothiazolyl, 3,4-dihydro-2H-pyranyl, dihydrofuranyl, fluoro-substituted

dihydrofuranyl, 7-oxabicyclo[2.2.1]heptenyl, dihydrothiophenyl, dihydrothiopyranyl,
and the like. A ring carbon atom of a heterocyclenyl group may be functionalized as
a carbonyl group. An illustrative example of such a heterocyclenyl group is:
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exanpl e of such a heterocyclyl group is pyrrolidonyl:

H N O 5 1In one enbodinent, a heterocyclyl group is
wap®shst7t ut ed. I n another enbodi ment, a het ePODYS1097/022829

group is a 5-nmenbered heterogyclyl. In another

enbodi nent, a heterocyclyl group is a 6-nenbered

heterocyclyl. "Heterocyclylal kyl" neans a heterocyclyl

noi ety as defined above |ink via an alkyl noiety

(defined above) to a pareriN'cor Non-limting

exanpl es of suitable 10 hefteroclyclyl al kyls include

pi peri di nyl met hyl , piper thyl and the I|ike.

"Het erocycl enyl " means a hetefocyclyl group, as

defi ned above, wherein the “Wperocyclyl group

contains from3 to 10 ring atons, and at |east one

endocyclic carbon-carbon or carbon-nitrogen double

borllﬁ onkeriEdifERe H ﬂ@fétrecmergﬁg&ng%quﬁn btuaréwplnf&rﬁ)ther

from5 to 10 ring atons r am0|mm
embm:hmeot;a:henemcyglamypgrwmem&mmbam@&amwcbnys r| ng

o BBt R U B ARHE ittt Befaf ey &l Binidhis definest above linked
via &ﬁ%‘l@l anet'y' BGflﬁ’é/CPESm'é)Ltesat paréfbéore. S as defined

The n| rogen or ‘sul fur atom of the
hetleshauld bemgdted thatlire hetero atarinl gontainitigzéty systeéms of this

inveligions THATE B i PR ortners fadbe AnTs st to adkQer S, as

welllagth%ré afdnb b?@@bgﬁé’ bhdia'i‘%n aéya%eﬁ! l'&yéﬁd?ﬁé{rr h@léfbﬂtom Thus,
hydr opyri di nyl 3, 6- tetrahydropyridinyl

for exafmﬁleﬁu't@errmwm opyri m d| nyI 2-pyrrolinyl,
3-pyrrolinyl, 2- imdazoli I, 2-pyrazo|iny|,
di hydr oi mi dazol yl, di h$d azol yl,
di hydrooxadi azol yl, dihydroNy azol yl,
3, 4-di hydr o- 2H pyr anyl
fl uoro-substituted dlﬁ ranylg,
7- oxabi cycl of 2. 2. 1]hepteny|N di hy rothlophenyl
di hydr ot hi opyranyl, 25 and qhe like. Aring carbon
ther@tismoobrmahaclwdadsred:tww cagbong mamked 2 dndg.t i onal i zed
as a carbonyl group. An illustrative exanple of such
oetpg,no@ddt)gt taytomgrio fargrsosieioas, for example, the
mo Eﬁ% 4.US2007/ 022829 19 HN O |In one enbodinent, a
erocycl enyl group is unsubstituted. In another
enbodi nent, a heter | enyl grou |s a 5-nmenbered
heterocyclenyl.

N OH

are considered equivalent in certain embodiments of this invention.

"Heteroaralky!" means a heteroaryl-alkyl- group in which the heteroaryl and
alkyl are as previously described. In one embodiment, heteroaralkyls contain a
lower alkyl group. Non-limiting examples of suitable aralkyl groups include
pyridylmethyl, and quinolin-3-ylmethyl. The bond to the parent moiety is through the
alkyl.

“Hydroxyalkyl" means an alkyl group as defined above, wherein one or more
of the alkyl group’s hydrogen atoms has been replaced with an —OH group. In one
embodiment, a hydroxyalky!l group has from 1 to 6 carbon atoms. Non-limiting
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5 "Heterocycl enyl al kyl ™ means a heterocycl enyl noiety

as defined above linked via an alkyl noiety (defined
W@bwsme3470D a parent core. It should be noted tPeX/US2007/022829

het ero-atom containing ring 29stens of this

i nvention, there are no hydroxyl groups on carbon

atons adjacent toa N, O or S, as well as there are

exiifpliecin oy SR BPROR IR, ChRAROHT L CHiGHaGHOH

and -CPl,EH(OH)OH;t here is no -OH attached directly to
car bons rra[,keg 2 and 5. It should also be noted that )
t aufopeiieat’ iHaumaner agn-humandxammal, Iniese erpbediment, a patient

is %bﬁﬁmgln:ﬁ\l IE@%&WQ%%@{ p?ﬁé}ith?%rrﬁo%-ﬁﬂéﬁiaﬁ%gﬁ%élnincluding,

but it Irhiesd &, l8)/r|l'|onl?@%ilrﬂ)ﬁbgabﬁbé)@rﬁ afk¥ls,ah6iise, raf, MidPsed, Tat or rabbit.
whi ch t he heteroaryl nd al kyI are as previously

In aegther papodiment, & malmnompaemamml Hpqzlydmrmamt imited to

a det oy Pt RS R 14XB 30 3pf M diRRRY 2 plierh S %07 In another

enm@dnﬁbhna:?pgﬁelmﬂgybat The bond to the parent noi ety i's
t hrough t he I@gx . "Hydroxyal kyl " neans an al k
b@@é”

gr onedgrml EPurifi figgh é:rrm“ror ineiselateshand pcm?/ edhéorm” for a

co g 121 s R S BRI 8 oo

symtastic B%Behst(@ ) fom BTBaslicmixtOi); o rﬁﬁthraﬂ %oWée or combination
2008/ 054702 P /U82007/ 022829 20 exanpl es of

thetpat dbyal togl tegnoppsfiedic lingurifiedidar” ordipisaiated and purified form”

forﬁ%ﬁ?& %’eﬁ%%em%@aﬁ_@hgégr@wm aﬁe; B&ing obtained

froﬁﬁélp@ﬁflcati@ prodessor Phﬁ:e%@@ﬁ AescrivdPhé i br wall RAbWANd the
non- human nmanma including, 5 but not limted

skilled astisapviecd, Coromatogiapby, reanestalizatan aed theaike)hdn sufficient
pufifftoBe ELferizable by standard analytical techniques described herein or

well known to the skilled artisan.

"Ring system substituent" means a substituent group attached to an aromatic
or non-aromatic ring system which, for example, replaces an available hydrogen on
the ring system. Ring system substituents may be the same or different, each being
independently selected from the group consisting of alkyl, alkenyl, alkynyl, aryl,
heteroaryl, -alkyl-aryl, -aryl-alkyl, -alkylene-heteroaryl, -alkenylene-heteroaryl, -
alkynylene-heteroaryl, hydroxy, hydroxyalkyl, haloalkyl, -O-alkyl, -O-haloalkyl, -
alkylene-O-alkyl, -O-aryl, aralkoxy, acyl, -C(O)-aryl, halo, nitro, cyano, carboxy, -
C(0)O-alkyl, -C(O)O-aryl, -C(O)O-alkelene-aryl, -S(O)-alkyl, -S(O).-alkyl, -S(O)-aryl,
-S(O).-aryl, -S(O)-heteroaryl,-S(O).-heteroaryl, -S-alkyl, -S-aryl, -S-heteroaryl, -S-
alkylene-aryl, -S-alkylene-heteroaryl, cycloalkyl, heterocyclyl, -O-C(O)-alkyl, -O-
C(O)-aryl, -O-C(O)-cycloalkyl, -C(=N-CN)-NH,, -C(=NH)-NH,, -C(=NH)-NH(alkyl),
Y1Y2N-, YiY2oN-alkyl-, Y{Y2NC(O)- and Y1Y2NSO.-, wherein Y, and Y2 can be the
same or different and are independently selected from the group consisting of
hydrogen, alkyl, aryl, cycloalkyl, and —alkylene-aryl. “Ring system substituent” may
also mean a single moiety which simultaneously replaces two available hydrogens
on two adjacent carbon atoms (one H on each carbon) on a ring system. Examples
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In anot her enbodi nent, a patient is a conpanion
animal, including but not limted to a dog, cat,
WO aBios470hor se or ferret. I n one enbodi ment, aPEHUS®NT/022829
is a dog. In another enbodimgnt, a patient is a cat.
The term"purified", "in purified form or "in
isolated and purified forn for a 10 conpound refers

ot bt ABidlY e Fifnnehdindy. Rl PoaRY. ZGH P EKIfne-0-, and

the’ i@&CWhigh fBIntinvGitlies Sticas Lfbabxémple:e or conbi nation
thereof Thus, the term"purified", "in purified fornt

or |n|solated,a'n purlfledform for/a conpound

refers to the pRys sai d cofjpaund after
a pur| tion pro 4 or
g ner el | Hndno . the 15

bei ng obtained f

processes describ

skilled artisan (e chronatogra hy

r ecApeterm i &uhstltme@l @eans thatiene or mﬁreshvdrpgeeﬁpn the designated

a4 o Gl AR i P 6 Bl e

desSighhtedicatoni's adrmal \Blaﬂ:ﬁwﬁdéﬂmé eRBtihg ebumstERRRS i€ not
substituent group attached to an aronatic

exeradagh andithat thergubstittiomrasultsin & éﬁab@@omp@urzd &ombinations of

sulihuifl LT RYERRE R Phynebie Bl P3ue RpREnlor seayit n

stalbtd BEMpoUAEL By AbIg c‘bﬂiptﬁtrﬂdof i‘swblbfstrlmtlﬁd’pls meant a compound
consi st nﬁ of al kyl, al kenéﬂ?nal kynyl , ar
Yy

thai dg suffigiep rOWS{W sum\re iSO _tg|a,<gqeful degyree of purity from a

fah
B R e R
hal ilfaé Kedm “obtictially |subsﬁ1ut§d”¢ﬂédm/sl optiorall kubstitatiéh Wlth}the

-0-aryl, aral koxy C(O-aryl, halo, nitro,
sp@g%gr%m%@wca S8 r@l@@ al kyl, -C(0)0-aryl,

sy 8)390?1‘4(5%8 rbg( r%;téb Thatsa(n@ bl ator S RefarBhtith with unsatisfied

valeR¢€3 fmwteetenarsyheméspéi’ampleerm tables-terelrkiglassufiealrtplhave the
-S- heteroary S- al kyl ene

suffigieqt nymoﬁbv@m@ﬁnﬁton%§/)ctp&ea¥'ﬁﬁm thepalancssycl yl

j & %@[f@_ér’ongg? :oﬁhﬁ?\ @aﬁm%&%t@ﬁﬁ%é IQ %é‘t}éb’ this means
tha‘t’ll"(é biroupYis V& Medified formeb\fﬂ‘Ne(Lﬂ)a ureiediry¥d $a&S@actions at the
erein VY, and Y2 can@;@osq 30 sanme or different and

prod?%teprﬁﬁ‘@ & Sorege iesied ﬁ% ageaeiiPrt oriiiable peptecting
gr@fﬁ M‘Ue%%ﬂgpi%ﬁﬁy th6§é( lwlthcé’rﬁl §i¥||| in p'{bdart as well as by

l'ene-ar tem su | tuen
refemu:eatosstargjaefd rtextbbgks:\budh as, fou bkanmpm,l . Wr Gpéenteeet alProtective

N Y ST

200 2 t

ot %r%gﬁé gé’%ﬁlé’?ﬁ%o ?%%@?c?%?’ocﬁg%@? oE.E’ur%“ M.OI%’ fFl.ar? -one
timeGnanyydanstituent oaady chbmld:al lstruahire lor farmulaieegin gits defirition on

s, for examle: .
eaca:h occurrence gplngependent of its definition at every other occurrence.

Prodrugs and solvates of the compounds of the invention are also
contemplated herein. A discussion of prodrugs is provided in T. Higuchi and V.
Stella, Pro-drugs as Novel Delivery Systems (1987) 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design, (1987) Edward B. Roche, ed.,
American Pharmaceutical Association and Pergamon Press. The term “prodrug”
means a compound (e.g, a drug precursor) that is transformed in vivo to yield an
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/-0 O OCQand The term "substituted" neans that one
or nore hydrogens on the designated 5 atomis

wo epBasE® with a selection fromthe indi cated PEDUR2007/022829
provi ded that the designategoatonis nornmal val ency
under the existing circunstances is not exceeded, and
that the substitution results in a stable conpound.

AnTBBRIREEs4iFE Defivativd'S2h A DhEe Atk actRbieRik S8, Hitrate or
solfhRPORhe ABRPELIG. TFhe tréﬁgehﬁaﬁwﬁw&cue by \afiahs fechanisms

structure" i's neant a conpound 10 that is sufficiently
(e.gobygnetabolicior chemicab pendesses) saclm aef for exampdss through hydrolysis
tyfroma ﬁ tion{nxture and .f.or nul t|on|nt

in @ﬂog 7} LSEHLRIN PREERR 9f RrOdgs is pfﬂ\é'd?grbﬁﬁ ~Jyorehian ‘%/W
Steﬁllébslbiotﬁ'ﬁ@@ asRevsl D@%R{‘Sbst%l’l@t VU 4R thé ANC IS Symposium

specified groups, radicals or moieties. It shoul'd also
Sebes, randatm Bnbeevemplec@atrms in Dug Pesigne edaEdwavd Bh Roche,

A unsat| ﬁg@lisenc,%zlp ricplggt ext ChemjéWhe

suf Fbpé%}h Wtb?fAﬁﬂmBMi%Pe%ﬁb BervhfVe bPa %ﬁhhﬁ&é’eﬁtl&%lly

val ences. en a functi onal group I n a compound IS
acceptable sait; bydrate or solvatesoftbercompdund cardaigs @ugarbexylic acid
recl ude undesirgd S|de ctions at

dified f
furlfighal GiEub ol Brddubicafy sironis &3 5l Gico by i<tk ethent of the

hy&o@éﬁ@tbl‘ﬁrbf e Iabﬁio@%uprmreagjr@@p 390!9 h@um e%hwlplé)qc1—ce)a|ky|
recogni zed by those wth ordinar kill in the art

(Ca/@hd)a&sanbyloxyreemyénb(alkmm@qdaml In@wn@&ons%to@hzaabon atoms, 1-

f or ene, et rotective G oups in
me Gl kR Ro el Rl TR i o 1RGSR 40 on any
alkbilf/éa?lrbbﬁylbﬁyrﬁethyﬁhlﬂ/mghﬁirﬁ* BBy E&boRatoC1) occurs

nore than one tine 1 n any constituent or any chem ca

(almmatmrwlw)etbyhm\an@ apm A to i7tcarden ators ohrmathylok
of its def |tion at

h
(@IRGERaAESSIEE ] FaliRG TR S0 B radh Bdfb L' OF The
(almi@n%&gl)ﬁhnﬁ&ﬂetwmﬁhheﬁr@ﬁ% 18/ EartBATIGE! AR

di scussi on of pro rugs IS DTOVI in T

(alkpygerhonyhamino)eging hasingHramdt iogt aarhmaiomseernmh@didyl. 4-

8B4 i o1 S NGRS BT
it Sraiiese, B ShmmE o

Cz}aél%@arbambfﬁn@zxa&yg ang piperigding-¢ pyrreliginot @hmor@olmo(cz-
C3H@F’Lé% ;le 28\2”9\/0 to yield an WD 2008/ 054702

Similarly, if an Anilinopiperazine Derivative contains an alcohol functional
group, a prodrug can be formed by the replacement of the hydrogen atom of the
alcohol group with a group such as, for example, (C4-Ce)alkanoyloxymethyl, 1-((C4-
Cs)alkanoyloxy)ethyl, 1-methyl-1-((C,-Cs)alkanoyloxy)ethyl, (C,-
Cs)alkoxycarbonyloxymethyl, N-(C4-Cs)alkoxycarbonylaminomethyl, succinoyl, (C;-
Ce)alkanoyl, a-amino(C1-C,)alkanyl, arylacy! and a-aminoacyl, or a-aminoacyl-a-
aminoacyl, where each a-aminoacyl group is independently selected from the
naturally occurring L-amino acids, P(O)(OH), -P(O)(O(C+-Cs)alkyl)2 or glycosyl (the
radical resulting from the removal of a hydroxyl group of the hemiacetal form of a
carbohydrate), and the like. |
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22 Anilinopi perazine Derivative or a pharmaceutically

acceptable salt, hydrate or solvate of the conpound.
wabh@sosanst or mati on may occur by vari ous mechaP@BOS2007/022829

(e.g., by nmetabolic or chemggl processes), such as,

for exanple, through hydrolysis in blood. A

di scussi on of the use of prodrugs is provided by T.

PRI RRE CTE A
prodir'ihg%a‘i’lr 15 Rrfried 5y e tre ficenieht o ﬁgn)@?é% éHatopflin E@Vﬁhﬁ'\e group

he, Anerican P ar naceut i cal ocl ati on and
wutl’mlgcwmw@r as,Jor exanpler&i-carbanyl, 8O-carkonyl, NRR’-carbonyl where

P o S BRI G heBh, TS ERSEH B o

carw @ &PafuraPe-AmiNoA& BF hdtukd ({ HAfihé '—-@é@'I‘HC(G )OY' wherein

rug can conprise "an ester or ITE
is ep«ee@gwmkym beineyl, hyC(OYDY° athereinf Y& |b€(Ca<ﬂ4<)I atkybapd Y3 is (C;-

Colg p%m?&a%ﬁkﬁya@ﬁrﬁ{(p?@%m&n -y 9ESHYIN-C:
CG)QRY'EHF“‘F“{W kan y%xypget hyl vu'ﬂm"g}e‘rh?' an%YtS(I)S r1“(5”‘0 “N—ord:-

N,Ne(@1b0g)alklytamsino mbnlptbmyn@,rmp@udlmdywmmwrdhdm-wl farmma like.
to 6 carbon atons, |Og (al koxycar bonyl oxy)eth P/
haRROf e SOMpoNnEa chie SVEAKON Maves ¥t 10 unsolvated as well as

sol\/g?v%c#‘m R%)fﬁ‘f\ﬁ/?g Pﬁéﬁﬁé{ée fcg)h( f@@aﬁtﬁﬂlee%cﬁ\@rﬁ% %g?rﬁ Sgﬁéggnﬂ ,?thanol,

oxycar amnom

andtthe %ike pamabit isind@mdedLthat Nhe (nabhtmyembbmybc)thmcm)ted laynid
J0 carbon at.o

unsgﬁ/\éi{qgﬂ(grr%@tm&@)yate %ppy%pgﬁaﬁﬁc&lw ofa %mpound of this

] e G S o yove
vani ﬁgdeg’:ﬁ%@ Mybnlardnmwalle{r@boﬁﬂ)ng Imdltljdinglj hpdp?ancborlmmg In
cert@iinslances The Saial, i be Griaia of oM lorSxpe R Athgane or
mor%”s é?ﬁrﬁ%liewlﬁgtdrgWor?ﬁ@%g}tﬂeﬂﬁ%{éfﬂ%&? tiﬁe fcgfg‘i‘ﬁﬁhe solid.

e replacenent of ogen” at om
"SobrlaMk@compaqsembtolth aolgutloumhaseIandssolatablesalnptees Non-limiting

exaﬁnp?{%q fﬁuura% @% ”%tgglﬁgﬁgih%—jg?@g’gn tha(r@Tth oxgr)\c? ne/fike.

“Hy@@%‘lﬁgﬁﬁéﬁ%b{ém fReeddVént moIeC}JIe is H,0.

oxycar bonyl am nonet succli noyl, (Cl1-
CGW\&anaydre campound$ @ﬁl(mywbhhmy Mmayaopticnaily barabnverted to a

soBi8 B RBaRon Rl AtEs FnRrali EPyR o L e Yok PXATORIE, o Caira ef
al, ﬁQ?ﬁh)ﬁ)fFﬁ#c@bWal(S‘c‘i u 9%96(91-6‘1‘1 ggg@&)' c%’ésan@?)gﬁ%e%aratlon of the
solvates bt theqarttifungal fflucorazolalin efhyhaegtate)ag wefrasUporofwatae Similar
pre|:r>]aerglitica}ﬁs(,e toiasolva{res Remlsolvate hydrates and the like are described by E. C.
van Tonder et al, AAPS PharmSciTech., 5(1), article 12 (2004); and A. L. Bingham
et al, Chem. Commun., 603-604 (2001). A typical, non-limiting, process involves
dissolving the inventive compound in desired amounts of the desired solvent
(organic or water or mixtures thereof) at a higher than ambient temperature, and
cooling the solution at a rate sufficient to form crystals which are then isolated by
standard methods. Analytical techniques such as, for example I. R. spectroscopy,

show the presence of the solvent (or water) in the crystals as a solvate (or hydrate).
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carbohydrate), and the |ike. WO 2008/ 054702

PCT/ US2007/ 022829 23 | f an Anilinopi perazine
w®e008M8470%e i ncor porates an am ne functional grOUPS2087/022829

prodrug can be forned by theogepl acenent of a hydrogen

atomin the amne group wth a group such as, for

exanpl e, R-carbonyl, RO carbonyl, NRR - carbonyl wher e

cyatts %‘ﬁo%ﬁi%%'“@e@?“%%%%ﬁ?éﬁvﬁ?&%}% S bithin the

scépedl thiipvention. NRetdréhcé@ tgh Wﬁﬁidpaper@ﬁ@e*)[%r@)a@yé hereln is
wherein Y1 is H (Cl-C6)al kyl or benzyl, -C(OY

2) Y
undﬁétaﬂdntovaclme(r@‘prmge ta saits ﬁeeofsunI§S§ @Lherm&)eanmated The

terfiisAMSY" (o5 el f flernRnbaRGEE s Sals tpelRafh Mefbanic andior

orqﬂrﬁt‘ adigs ha(é well ‘ésﬁélésm@rﬁbd%trﬂimrgamc and/or orgamc bases. In
N- (C1-C6) al k ol i no, piperidin

no nor
ad@ryenowhen anlAmrnomnelratzm Bemsatlvecmnt@ns rboﬂ'baebasw mouety such

as R e o GRS At ReBl, B0l AB B 566h 88, but o
Ilmﬁéé Q@h&i@r@ombw fzvﬁt#él’fbrﬁés("mbe alte) Ryobe foraedl deare

e, and it is intended that the invention enbrace '
lanJﬂelﬁl withindhe teram tsalt(®)s @ls\xmdmefremeharrBacwtoglly acgeptable (i.e.,

noffRt oy EioGERD abfkane) SRERAEeTred AinpbBl Ehe tais are
alsBaReuIaShRS of fhertotRBouRdsy8f thieFbrARAM ?ﬁﬁayclfe fd?ﬁh'e@ fotexample,
coval ent bondi ng, including hydrogen bondi ng.

by ceaatiniaran Astliaapipsraziae Derivative wuthlarb@m@upta@ﬂ apld)pr base, such as

an Bt A Emd Gt frE PRacuiRiin Aol in YRR 1Re s8f Rreciptates orin

antalm]e;e@uymdubmrrml@wéd@y lyopHRli2etibA; enconpasses both
uti on-phase and isolatable solvates. Non-limting

exabkpeawlary acid additien salty include acetates, ascerbates, denzoates,

oefFRaRofAES. bRDtSrbplalds. Hitually CBlries, capfistated.

camPhbRuNdpards, fiRalale's MydestHIGNd ) hyaistrbmides, egaisrédiads,
to a solvate. Preparation of solvates is ener al | y

lactatgsrmalgales, methasrawianatesnaphthalepesulignates, nitrates, oxalates,

phgﬁiﬂ e,g’:%g@?mgte%d a ?ﬁg’&g) N%Qri%tg% 4!%2@ h?ﬁ’?%ﬁ% l?I‘:fif')cyanates

toluémwnf@nate@ (arsoskrivwn as ebs\iatesy anelthe éhRefA@@itmméIB[ acids which
Sim | ar 25 preparations of solvates, hem sol vate,

arengemeriadly cansiderad syitableyfar the sermasion ofyphar maceutjeally useful salts
fro}%%sj;: pﬂ%rrﬁbﬁ\etﬁﬁp ?ggﬁghﬂﬁﬁé -'a{fé:H‘scu%%éd f@r%)kéﬂmﬁlelay P. Stahl et al,

am e¢€

Catllte @)4ed2)Bandbbok v Pharmaceutidal Salts.Broperiiese Selection and Use.
i nval ves di ssolving _the inventive cg%ound i n desired

(2Q070 Avricho WitV @l 5 Bgrad el ahvournsl ghRharmaacaudicaf Selences
(1 e[‘?m1 118e PRl InforRaRENRI! J! BFPaHRASHllics (1986) 33 201-217;
e ure, an

Anderson et al, The Practice of Medicinal Chemistry (1996), Academic Press, New

York; and in The Orange Book (Food & Drug Administration, Washington, D.C. on
their website). These disclosures are incorporated herein by reference thereto.
Exemplary basic salts include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth metal salts such as calcium and
magnesium salts, salts with organic bases (for example, organic amines) such as
dicyclohexylamines, t-butyl amines, and salts with amino acids such as arginine,
lysine and the like. Basic nitrogen-containing groups may be quarternized with
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30 cooling the solution at a rate sufficient to form
crystals which are then isolated by standard nethods.
w@\n@B@s47¢nl t echni ques such as, for exanpl e |.PEI/US2007/022829
spectroscopy, show the presegce of the solvent (or
water) in the crystals as a solvate (or hydrate). WO

2008/ 054702 PCT/ US2007/ 022829 24 The

aggie, SRR EWRR, a5 FBfdete' et stfhi (e bl EolibeS; tomices
an@odaés), awgume@eze@eam»iéMywanétﬁyueand ifutiinsiAfass<) Mg chain

to include reference to salts t ereof unl ess

halidess(eng sdeayhdaurt, @nd stearyl chlorides,romiges and iastigie 2y acalkyl

nalifits st Sl A el Borigb) ZBdsthes. (o't & or e
Wit V\Il'snu@h%id Saltandbasé Sams Grdmiarided 1o b@ﬁﬁaﬁﬂéﬁéutlcally
when an Anilinopi perazine Derivative contalns both

aceeniablersaltsiwithia thensceps obile inventidnandall aoldaarpybasa a@ts are
|
cofific Rk fventibinR i etclolbs o7 s FireSHamIAY comipbyRas for

puﬁﬁsbg&ftﬁ@}h\@ﬁtléﬁ)rﬁed and are included within the term
sa t(s)" as used herein. Pharmaceutically acceptable

E’harmaoemimlly acteptaple/estersoofi tbalprgsemmmmur@)s include the

f°"f9 it o st [ ool B8t ShMack O 6BieRiiGayd A ng voroxy

grdlﬁfsrmﬂwhfdhrth@WﬁPéa%boanbi@w the @abésfylubla&ﬁzpp@mb%f mﬁe ester
Derivative with an anmount of acid or ase such

grasping i selecteddtom straighi orbranched higimalkyhior examplehacetyl n-

praryf e B Byt RSBl for BadfBleo Mty SR e ocgio o
exéﬁh'p!es beﬂ@?l?‘onat eghmgle@or Mﬁﬁl@agﬁéno%ﬁ‘eﬁﬁﬂ? esryl (for example,

benzenesu i sul fates orates rates,
phenylraptiosally aubstiiutedawith, fenexaropleu halpgene€; 4a|KWa¢>[aC&\sa|k0Xy or

T VT T -

metRahésLfoRpRS3) fapiiab @gid @stbr@efsﬁexm@baL%Jyl or L-lsoleucyl) (4)

phosphat eS, propi onates, salicylates, succinates
phesphenate estess eadEEmonohi djc9ahmh@§phats esters. The phosphate

esfe?%!r?&yetg% Hrﬂﬂeﬁ ﬁes??/ f%ﬁdzgrom aﬁ?’ tﬁlgciwg%)f 8ppeac“9e derivative

thereof; iod &y ed2 sudit(@gLHaéyrglydegolt or mat i on of

phar maceut i cal | y useful salts from basic
phaAniltnepinesazing Agstyatives.and saltse selyates, reste@nthp@drugs

th%ﬁoP ma3{e 8f3kt flth r’t?utgﬁgrfc fSrﬁ(@g,%Qén'fplé'%dmg {gr imino ether).

atr cal r Oper ction an

All(s2ef2automierichformé laey cotdmSatedetiareireas phrt o the pﬁdsenf invention.
Phar maceu_t_i cal Scjences 25 (1977) 66(1) 1-19;
Goul’@e A’?ﬂ"&ﬂﬁﬁ‘?f@élﬁ‘&l DQ”V'CHWG Hﬁ@iﬁﬁ%@éﬂ %V’WI‘@@G) orghiral centers,

an Oliw%?%ftgw é?{%zlré? EreoT%?‘gé’@ fof@%e IEjs lﬁﬁne%%griﬁét all
stefbeisGmenigdobne bf (Héo/amhﬂopﬁlpe(azm&rDeneaﬁm aswell as mixtures
the}/r\gop I|nc lﬂ&ﬂg retl)cecmlcorrr]nxtures form part of the present invention. In addition,
the present invention embraces all geometric and positional isomers. For example,
if an Anilinopiperazine Derivative incorporates a double bond or a fused ring, both
the cis- and trans-forms, as well as mixtures, are embraced within the scope of the
invention.

Diastereomeric mixtures can be separated into their individual diastereomers

on the basis of their physical chemical differences by methods well known to those
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their website). These discl osures are incorporated
herein by reference thereto. Exenplary basic salts
w0 p@BOSIORNMMDNI UM sal ts, al kali netal salts supdiI/ES2080022829
sodium lithium and potassi g salts, alkaline earth
nmetal salts such as cal ciumand nmagnesiumsalts,
salts with organic bases (for exanpl e, organi c am nes)

K i 8 ot SHER A2 S RROR by hpthoaf g G Padiora

crystdwzanaaSIE‘nahtiomg@aﬁcua@é radBPERerig R enantiomeric
quarternized with WO 2008/ 054702 PCT/ US2007/ 022829 25

mlggpmmo g@asta;eqrnem maxtiure by seaclies with gn apprapyiate optically active

cofipging (8t et aurilad suifivas AT {AEondst MesHeiRiAriq ehioride),
seﬁé‘r‘aﬁﬁ?@ﬁé duds@é}@oﬁi@s And dnveRmg((e.¢; hﬁﬁ@g‘zmg') e wdmdual

earyl chlorides, brom des and i ‘odi ar al kyl
diasteredmers to the wwondm Wer&namlbn‘[ﬂwnﬂ&%‘a)som@lf the

AnfindBingiarng lerkafiled el 1 alipE0Mers I o s bStuffeiLbiaryls) and are

coméitiBied é@ﬁaﬁ%‘f’lﬂﬂs Hvenfieni FrRIMtibARrs B8N Aldo @éb@p%@ed by use of
base salts are considered equivalent to the free

chiralrhi8LGfcolurencor r espondi ng conpounds for  purposes of
esters

t ne!tif R pORSRIB STHIIBE Aiinipdraghe o iaties iy St in diferent
tallb MR forms, QPM&H formei dte tMTaEQ Nithin 8 ébbpe of the
esterification of the hydroxy groups, in which

inveotion.a Allsm for examplﬂ all keweera@lraﬁmmm@eaanun@tnrmsm tbe

t he eater Hgﬁli'-fﬁje;[ﬂ IS seI ected from strai ght or
compenBteare e IVERIE0arml ¢, acetyl, n- propyl .

t- bNI)étere@fsoméwt(idr)exaﬁid@@éﬁrﬁé{ﬂncGécﬁﬁe@(éﬂﬁéeﬂ isomers and the

nmet hoxynet hyl ), aral kyl "(f exanpl e, benzyl),

likerafitbe paeseyt cofrtnowfdarfmcwdlrpmmwféhwabts, solvates.f esters and

P RR e BT 8 Wl hé RSBt dters ins

prdd%h?§)u shenakanesd ahich Mg Rxitt dakky lasy@metric carbons on various
ar al kyl sul fonyl (for exan‘&lﬂ&e‘1 met hanesul fonyl ); (3)

suamtugntgmr@h@mg;egammme swhich, anay| exigt even in the absence of

asyphiedh il glamEACREPE B ip SR A oegly B8 orms, are

coheniplatddewitisia ttieg stossl obthis inventomnay gre ;ﬁ)s@hr%@ |s%in¢é)’ec(buch as,

or reactive derivative 20 thereof, or by a

for(@xampig oA-pyridyhanst Sipyridy.| (Fob gxa@ple: RN B@Hmoamne
L e s T

asavelides aixturgsharebhdiraced Withinstte scbpu tod i invehtidms ARSoS for
contenpl ated herein as part, of the present invention. i
exampledll kelenenpband imiverenanyineifouns ghihecenpapynds are included in

theaﬂé@ﬂﬁéﬁj_c or chiral centers,

Individual stereoisomers of the compounds of the invention may, for example,
be substantially free of other isomers, or may be admixed, for example, as
racemates or with all other, or other selected, stereoisomers. The chiral centers of
the present invention can have the S or R configuration as defined by the IUPAC
1974 Recommendations. The use of the terms "salt", "solvate", “ester”, "prodrug"
and the like, is intended to equally apply to the salt, solvate, ester and prodrug of
enantiomers, stereoisomers, rotamers, tautomers, positional isomers, racemates or
prodrugs of the inventive compounds.
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25 and, therefore, exist in different stereoisoneric

forms. It is intended that all stereoisoneric forns
w@boosl®t78ni | | nopi perazi ne Derivatives as wel | B&I/US2007/022829

m xtures thereof, includingzracemc mxtures, form

part of the present invention. In addition, the

present invention enbraces all geonetrlc and

o e e pat SO alsP et B8 Fotodisa B iabeliedgampounds of the

preSsritnintidniwisieH aré bntieal to tResé Reritedheramdbut for the fact that one
trans-forns, as well as m xtures, are enbraced within

or more aioﬁmrefrephsed iby\amatoon having sneatooie massrirnasesumber
aifeRft {EmAEB LI adh Br s nubet st U IS s Exgrmples

o A0 0l SRR et i

isotepesipf bydrogenmaibano@tragap, axygien; phospharusluorine and chlorine,

U PG G e o (imeDs & Prog bt U T Ol Féspectivey.

di @érﬁfﬁwp@aw PabeNéd KA‘xﬁnFn%ﬁFdéré’ilné"Déhvéﬂv@é’Ré‘bofth%@
optlcall act conmpound (e.g., chiral auxiliary

labeed withs"Hhand' rfé)laraluselﬁdlm commslndmw/@rcstdbsuate)msw)qhsmbutuon

a t he ast er ome andj4 rti n
assife Sitaef (165 o) AR ERMRIED T (3 oL Raihhe S8 Saiguiany
preféWquépm&'ﬂ SibePoH SrePARIIONUTRS deteMabRity.SPURNEY, stibStitution with
|'i nopi perazi ne Derivatives may be atropi SONers

heao/tergsqtosemswh as deutsriuny (is)., drﬁdnay affobesitaintherageutic

acvB3fedrebiiio HBHT Breetr melHbAliBSRtiDY e g epsendn yvg ralr-ife
or r@@@éédob@séaql?ﬁeqhhén@mé 'di%élﬁfe%h?fbe%fé‘r?éd Meé’orﬁ@y

exist In f erent tautomeric for ns, and al such
circumsiancese |leotopicallyl lakiellad mnulmmp@nefDerhatlvewemge@arally be

ooy By Blofity Barpofies S E R AR PRoRRe8Ti e Seapmes
andl&rI in$hé E&ﬁhﬁﬂ’é‘?héreﬁﬁbﬁloﬁxﬁgﬁh@stngﬁ}@ﬁh RppropTRAE iéi)topncally

tical isomers and the t he present
IabeJ eagent for ﬁmqmisa@mcmilyéamllqdf@agant s, solvates,

o< eiindhye PO 1 9Pe Sy PRBAAAERY B E n s

sovaies @stérsC ProtiigEAhg stettdisbMmers YR AhilingipBRI¥ine Derivatives,
various substituents, including enantioneric formns

are (nianded tmpe ingludectinetheintesert inveRtiRfe of asymetric

Pl A58l HuRS e u4 BRREAR PayB ik qiwipgumeanings:
Bocsie @pa-buftorxtycarbonyy,aftia neruubmyadenmtcbm@rmwl i§ NTRI-S
(such as, = for exanple, 4-pyrid and 3-pyrid I? For

dlmgﬂmfgrr@amlqle DMER isi mmﬂp@laf,_q , EtOAc is e hyl a>c/:e ate, (LCMS is

liquid chromatography mass spectrometry, MeOH is methanol, NMR is nuclear
magnetic resonance, PBS is phosphate buffered saline, S-phos is 2-
dicyclohexylphosphino-2’,6’-dimethoxybiphenyl; SPA is scintillation proximity assay,
Tt is triflate, TFA is trifluoroacetic acid, X-phos is 5-bromo-4-chloro-3-indolyl
phosphate; and Xantphos is 9,9-Dimethyl-4,5-bis(diphenylphosphino) xanthene.

The Anilinopiperazine Derivatives of Formula (l)

The present invention provides Anilinopiperazine Derivatives of Formula (1):
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25

Derivative incorporates a double bond or a fused ring,

both the cis- and trans-forns, as well as m xtures,
wae@sestinaced within the scope of the inventi oPCT/BER07/022829

for exanple, all keto-enol a&gd im ne-enam ne forns of

t he compounds are included in 25 the invention.).

I ndi vi dual stereoisoners of the conpounds of the

i nvention may, for exanpl be substantially free of

ot her isoners, \way dm xed Qr exanpl e, as

racemates or mnth [ sel ect ed,

stereoi soners. The t he present

i nvention can ha [

by the | UPAC 30

terms "salt", "sol RA7g" and the

like, is intended £o equally apPl,y to]the salt,

sol vate, ester aml prodrug of nanti ¢mers,

stereoi sonmers, rotaners, ~e3onal

i somers, racemates or prodru Eﬁw&h ghnventive

conpounds. WD 2008/ 054702 Pdf%@SZOO?/ 2829 27 The

present invention also enbra&gs i sotopi cal ly-1abelled

conmpounds of the present invention which are

anuqmatrm@ebuﬁcalw&@pfm s&1k, Rehaitdl, datdrsf srodrligs avet

that one or nore atons are repl aced by an at om havi ng
steggoigomers thareef, sthereindhe dasbed line indieates anreptionaéand additional

ool BRI B 5T B e FoanFioa  Re Bl Y2l 2y cefined

abeogpsUoeauRf (1)t he inventi on i nclude i sot opes of
hydrogen, carbon, nitro gen, phosphorus,

1 ubn PRe emhpdimest.ifds ﬁjl(s)ﬂ @Jﬁem anyh alkenyleneraryl.ralgylene-

and etefietyichdleroboriyh Whiee e nafpabs! hefRRRHA Gt can be

opbenaliafiised o Gbehzent it | abel ed with 3H and 14C) are
useful in conmpound and or substrate tissue

di sﬂmaagtheéﬁmbm"a@gb listhitiated (i.e., 3H) and
car 1 s are particularly
pr emgpé@esopﬁ%ééé%%zgéﬁ&gr eparation and

det ¢esaibahother ebodirent, Rikshalouti on with  heavi er
i sotopes such as deuterium 2H) may afford

cer iyat @m@hab@mppg'm%v%tsé@ﬁoall%ul ting fromgreater
et W%hé@g?%ﬂmddlﬁgn{ R'9s beh?&f}ug §9%|b£h kyl.vo half-life

or osage reqU|renen enc may be

pr eﬂreyetemothelsemboaﬁn@mtr Rinsheteesayl. | sot opi cal |y
| abel led Anili nogwﬁ)er azi ne Deri vat]ves can generally

be DHadddheempodimeswhnig rg@é‘&ﬂde'%eﬁf%%lgous to

tho I d/or in the Exanples
her ir?ﬁﬂbﬁfér%ﬁg&dlrﬂghf %?ggﬁgnyé\gpr opri ate

[ soﬂmano&ielryembmiwbhEdR riehgtarocyadenyd. non-i sotopi cal |y
I abffl

The use of the

Isﬁl?lanot %r embodiment, R' is benzofused heterocyclyl.
In yet another embodiment, R' is benzofused heterocyclenyl.
In one embodiment, R is methyl

In one embodiment, R' is phenyl.

In another embodiment, R’ is pyridyl.

In still another embodiment, R' is thiopheny!.

In yet another embodiment, R'is benzofuranyl.

In a further embodiment, R'is 2,3-dihydrobenzofuranyl.

In one embodiment, R’ is isoxazolyl.
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20

Pol ynmor phic fornms of the Anilinopiperazine
Derivatives, and of the salts, 20 solvates, esters,
wEe@dnsgs2 and st ereoi soners of the Anilinopi peP@wiUsm®07/022829
Derivatives, are intended te@gbe included in the
present invention. The follow ng abbreviations are
used bel ow and have the foll ow ng neanings: Boc is

o [ ROREY BRI et RV IES 1L i ot hyt sul T oxi de,

Et neyétsarfither erbediient, RO¥SOsT-ghehylaui d

chr onat ogr aphy nmass s qct rometry, MeCH i s nethanol,

blvaln enwger embodrmgvntﬁte-i is eydlealylce, PBS i s phosphat e

ai c yEF G her SopreRbED. Ris ey, Brsines. orguRiqney

sci [H hothkr @fhti%ﬂﬁéﬁﬂ Wl@ﬁ?@!olyl Tf is triflate, TFA is
trifluoroacetic acid oS iS

5- bhbmﬂ.lmhemmb@dumantdal I)‘leyrlﬁhd@yhate and Xant phos is

th enyl phosphi no) xant hene. 30
Thelngﬂﬁ?feﬂmdﬁ'gggg Fﬁégbgql}]evn& ives of Fornmula (I) The
Pr efeohe ERIBYHIMERL, m‘qy ﬁénﬁrmlprmg i.per azi ne
Derivatives of Fornula WD 2008/ 054702

PCTIrUsnoiber emteggmenigR' @ ramyl N s HNRI1 ZR2 n

ncclptating! Sheodingn Fisbvollc, £ oar ugs and”

st e[resfiFaRBher &MdbamentReieindolyie dashed i ne
i ndi cates an optional and, additional 5 bond and

wheheyet avotherembgdinrey, RRsoN-aitlgdindok1, n, p, Ar, W

Y apd [ inedys.above for formula (I). In one
mﬁb?fﬁ%ﬁf"?bﬁ%ef% Y kyl, alkenyl, aryl,

al kenyl ene-aryl, -alkylene- aryl, heteroaryl or

het erocycl yl , mhereln a heteroaryl or heterocyclyl

group can be
J)

whereinris 1, 2 or 3.
In specific embodiments, R is:

Be
=Y
Y
i@f
g
\tz‘
\ti

0 S\A N 'I\l N N
“M%% ",
Iy R E@ Yo
N/ \N/ @ F\N/ 1 N\ H2N/©
s “n,, . M, T, s
iy 0 S
CTLL oY
\ 7 |
HoN N-N o o ~0



optionally fused to a benzene ring. 10 In another

enbodi ment, R1 is H In another enbodinment, Rl is
w@bkdoghs47dn still anot her enbodi ment, R1l is hal BCT/US2092022829

anot her enbodi nent, R is cy@Doal kyl. In another

enbodi nent, Rl is benzofused cycloal kyl. 15 In yet

anot her enbodi nent, Rl is heteroaryl. In a further

enbodi ment, Rl is benzofused heteroaryl. In anoth

enbodi ment, Rl is heterocyclyl. In another en%gdl
Rl is heterocyclemgl, In still anothe{h enbdi

is Ber zofusd het e ocycIyI 20 In t" an @

¢NIH R et ero cleny

Rl i

one entyodi ne

F py l. |II
F i oph n ye
another enbodlnent Rl is benzofuranyl In _a further

enbodi nent, Rl is 2 3-di hydr obenzof ur anyl . n one
enbodi ment, Rl is i soxazol yl . WD 2008/ 0547Q
PCT/ US2007/ 022829 29 |n got her e errbodl ment\

al kynyl . In yet anot odi is M= C phenyl
| nwgpot her odi nment ‘N i's c aI kyI still
anof her e rment, Rl is cycl pyI pentyl or

phex 51 her enbogi nent, |s pyrazol yl .
a furt embodN\meNnt, R1 y |m @Ryl. 1n one

gnbodi regt, Rl isPiphenyl. msnt RL is
- phenyl - O phenyl . I n anot her errbodl ment, RLis
fura I 10 I n anot her enbodinment, RL is pyrrolyl. In

sth her errbodl nt, |S|ndol
epilen 5 I
@ @ Coa X @
or

~Z

In one embodiment, R’ is phenyl, wherein the phenyl has 1 or 2 substituents
independently selected from alkyl, alkoxy, -N(alkyl)z, -CH2N(alkyl)2, -NHa, -
NHSOzalkyl, -NHC(O)H, -NHC(O)alkyl, -SO, N(alkyl),, SO.NHalkyl, -S-alkyl, -CH,-
O-CHj; or -CH-OH.

10 In one embodiment, R' is heteroaryl, wherein the heteroaryl has 1 or 2
substituents independently selected from alkyl, -C(O)O-alkyl, -C(O)NH-alkyl, -
C(O)NH-cycloalkyl, -C(O)-heterocyclyl, -C(O)OH, -CN, phenyl or -5-membered
heteroaryl.
In another embodiment, R’ is:
a
S

15
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In yet another enbodinment, RL is N -alkyl indolyl. 1In
one enbodinent, RLis: O t")) r 15 Owhereinr is 1,
wQ@2@8/031701 n speci fic enbodi nents, Rl is: | vvvPCMUSZ807/822829
SNNNNN OHHI HH NgydFd N H2N\ 20 H2N N-N
O O ~O WD 2008/ 054702 PCT/ US2007/022829 30 HN\ S O
N--- ON\/ -00CGS S-_S-0,NON- 0-0\ N N
-0\ {.HO N5 | ne enbodi pent, R1_.j h I
wheiRle ! s anibsyaegitBose H7 - iyl ceful TN, pheny or
thiob%é_’@ﬂl?ndent |y selected from al kyl, al koxy, -N(alkyl)2,
- (al kyl )2, -NH2, - NHSQRal kyl, -NHC(O) H,
- NHCOOR &indyodimeBORNeattky | ) 2, SC2NHal kyl , - S-al kyl |

- CH2-  O. CH3 w. CH2 10 | mbodi t, RLI
et BPBRIY erbRdiBent oS r@oaryl has 1 or 2
Subﬁbhb%?dimé‘é?mmi@elqﬂé’ sel ected from al kyl,

-C(O O al kyl, O NHal kyl, - C(O NHcycl oal kyl ,
- Cl®anbtttes eonhadiment, R i€)-G=-CHsCN, phenyl or
- 5- menber ed

In another embodiment, R? is —B-CHs.

In a further embodiment, R? is —alkylene-NH.

In one embodiment, R? is ~NH,.

In another embodiment, R? is —a-NH,.

In another embodiment, R? is —B-NH.

In a further embodiment, R? is —alkylene-NH,.

In yet another embodiment, R? is -CH,NH,.

In one embodiment, R? and the carbon atom to which it is attached, form a
carbonyl group.

In one embodiment, R® is —H.

In another embodiment, R* is —H.

In another embodiment, R® and R* are each —H.

In still another embodiment, R® is —alkyl.

In another embodiment, R® is haloalkyl.

In yet another embodiment, R® is hydroxyalkyl.

In one embodiment, R? is -(alkylene)m-C(O)N(R®)..

In another embodiment, R® is -(alkylene)n-NHC(O)-R®.

In another embodiment, R? is—(alkylene)n-N(R®)..

In one embodiment, R® is —CHa.

In another embodiment, R® is —a-CHs.

In another embodiment, R® is —B-CH.

In one embodiment, R® is —NHo.

In another embodiment, R® is —a-NH.

In another embodiment, R is —B-NH,.

In a further embodiment, R® is —alkylene-NH..

In yet another embodiment, R® is -CHzNH,.
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heteroaryl. In another enmbodinent, Rl is: Ra 15 S WD

2008/ 054702 PCT/ US2007/ 022829 31 wherein Ra is one
wa@asos47oent chosen from-H, -alkyl, -COOH, -QGT/pRzony022829

or thiophenyl. In one enbodiggent, R2 is -H In

anot her enbodiment, R2 is -alkyl. 5 In one

enbodi nrent, R2 is - In anot her enbodi nent, R2 is

CH3.
a oth errb e is -P- . |n .
r ur e ehhstfiRent RO B SR neliamfigp carban glin To which they
ar@Hﬁé’&ié@HgBm t@?or'rﬁa cH'FE’oneylrrgrddb anot her enbodi ment, R2
Is -a-N n anot her odiment, R2 is -P-NH2. In a
fur tmenothabembodmenﬂ?ﬁ iand- R} l@ncbth\&chRmonlaarlym atom to which
I n one enbodi nent,

th )
thwrﬁr‘fﬁ{"’\cﬁ@ clé’ffgﬁhftOQP&rFY‘iOW&{OPP is attached, forma
15 FRARGMEl chibRdiment] W%deﬁ”%d@ﬁtcon%oh%a‘r%n lafbm to which

anot her enbodi nent, R3a is -H In another enbodi nent
thelyaararattaehadajom tmfolnn aheterocyeyl gloupnot her enbodi mant

k b R3 i
o1 Iibond ettigihgnt, BB B BAERE ™ ks s
hydrrpéu&hbvbmuo@uﬁeﬁt ﬂ?bgawﬁaﬁd s LA,

- (al kyl ene) m C( . I'n anot her enbodinent, R3 is
- (alrkghethey emued(rmpnm is +-H antbBAés alkybodi ment, R3

CHgnal k%l ﬁm F‘Eﬁ: ﬁénl n %gel gn‘?gdlcgnt R3 is

In another embodiment, R'® is —H.

In another embodiment, R'® and R'® are each —H.

In still another embodiment, R'C is —alkyl.

In another embodiment, R' is haloalkyl.

In yet another embodiment, R' is hydroxyalkyl.

In one embodiment, R'° is -(alkylene)n-C(O)N(R®)..

In another embodiment, R'® is -(alkylene)n-NHC(O)-R°.

In another embodiment, R'® is—(alkylene)m-N(R%)..

In one embodiment, R' is ~CHs.

In another embodiment, R'® is —o-CHa.

In another embodiment, R'® is —B-CH.

In one embodiment, R' is ~NH,.

In another embodiment, R is —o-NH,.

In another embodiment, R' is —B-NH,.

In a further embodiment, R'® is —alkylene-NH,.

In yet another embodiment, R'® is -CH,NH,.

In one embodiment, R' and R'® and the common carbon atom to which they
are attached, join to form a carbonyl! group.

In another embodiment, R'® and R'® and the common carbon atom to which
they are attached, join to form a cycloalkyl group.

In another embodiment, R'® and R'® and the common carbon atom to which
they are attached, join to form a heterocycyl group.



In anot her enbodinent, R3 is -(3-CH3. 1In one
enbodi nent, R3is -NH2. I n another enbodinent, R3 is
WO 2008024702 30 | n anot her enbodi ment, R3 is -1i -INRUSI007/622829
further enbodiment, R3 is -al3gyl ene-NH2. In yet
anot her enbodi ment, R3 is -CH2ZNH2. WO 2008/ 054702
PCT/ US2007/ 022829 32 In one enbodi nent, R3 and R3a

and, the co 1. ca m.atgmto which they are
att!ﬂ:ﬂ@%l,e r%oﬁmﬁa{’?grllﬁﬁﬂcar bonyl group. In another
embglaABIRer ebodiitleMBR'aRAL4IR@. common carbon atomto
which they are attached, join to forma cycl oal kyl

gr olrpons embagtiment R CideGHsent, R3 and R3a and t he
conmon _car bon atom t o _whi ch hey are attached, join
to%ﬁﬂ?tieﬁ@Wem,Pgr &b@'d"?‘ﬁ-one enbodi ment, R2 and
R3 - ey embodi ment, R2 is al kyl and
R3 ﬂ{sgpﬁﬁgppmﬁgggﬁﬁ@f;% oc‘? m, R2is -Hand R3is

al ky a fuRed mbogintsHORT g Rialkyi¥He-N#i,- H. 1 n anot her
enbodi nent, RlOa is ~H | n another enbodi nent, R10 and

R104 ape eaadiment, R istNHe. anot her enbodi nent, RIO is
-alkyl. In anqther e ¢i men R10 is haloal kyl. 15 In
yet ﬂﬂﬁ?ﬁ%‘&( egfpgéﬁpﬁﬁm RI0%"Y "%y dr oxyal kyl . 1n one
enmbgdi i S anf d1KYd e C(ON(R8)2. In another
enbgg?ﬁngﬁe,r eﬁ%d@epl&ﬁ kﬁ :Qe I-F'ﬁn NHC( O -R9. I n another
enbtrarfenher &hbodisadrd) RY! isralkpléde®H2. | n one

TR EL L0228, e Bk e oo et
o SRS o ' M o 61, SRR gtpcne, o
a carbonyl group.
In one embodiment, n and p are each 1 and R'®, R'® and R'" are each H.
In another embodiment, n and p are each 1 and R?, R'’, R'® and R are
each H
In still another embodiment, n and p are each 1 and R?, R%, R'%, R'% and
R'"are each H.
In one embodiment, Z is —N-; n and p are each 1; and R'®, R'"® and R'" are
each H.
In another embodiment, Z is —N-; n and p are each 1; and R?, R'°, R'% and
R'"are each H
In still another embodiment, Z is -N-; n and p are each 1; and R%, R®, R'°,
R' and R'! are each H.
In one embodiment, Ar is -arylene-.

In another embodiment, Ar is -heteroarylene-.
In another embodiment, Ar is:

S

In yet another embodiment, Ar is:
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25 In a further enbodinment, R10 is -al kyl ene-NH2. In

yet anot her enbodi nent, R10 is -CH2NH2. I n one
wepdsas4tent, R10 and R10a and the common car boPCHUS2U0T/G22829

which they are attached, joidg to forma carbonyl

group. In another enbodi nent, R10 and R10a and the

comon carbon atomto which 30 they are attached,

join to formga,cycl oal kyl pgroup. |
enbodi R?l

whi ch in
group. WO 054702 S2007
enbodi nent ; i§ -H $Hn andther
-al kyl . I'nwne embodi R' is -

enbodinent, R' is -a-CH3. 5 In anot he.r enbodi nent,
R11ln ene Emﬁdﬁhmem Wisi=CtRet.enbodi ment, R' is

- al R11 -NH2. |
aﬁoh\; r}gﬁbsmbﬁéﬂ{‘]e'?t% F%"ﬁaﬁﬁgt In alngt her "
enbghAGRkr eﬁ{bouﬁne,glsvwigz 010 I'n a further enbodi nent,

R' I1s -alkylene-NH2. © I n yet another enbodinent, R' is
CHm\IHﬂlamothanembedmemIonfS R and the carbon atom

one ’bﬁl)r'ﬁgﬁﬁp@ﬁ ghtt Ese %ngi;g ?%{Lﬁbét%;'?p nkély@%,r %ug%yégnmth the
cor‘ﬁmﬂ{ Sa%grbt&n tﬁ}ﬁhn&ﬁ‘ tr?éakpél'éeétta%ﬁéﬂd]d?ﬁ% forfh ?E?cl@afkpﬁgroup

eacC 1 an and ar e eacC
anotmemotlaabembmlnnenm Win-(Ri)e aratboth Rihgroeps, ®geather with the

R' are.each H.Iln one.e di
comygon GedRg 1om 16 wiER 116V A fadhednials T fime Netasdoysiv aroup.
eacth hhothBr éﬁ%@ﬁﬁeﬁ”’w% Heg]m g-Za,dosbotN'R“ @o@ﬁg, Rgefter with the
each 1; and R2, R10, R oa a are each H
common carbon atom to which they are attached join to form a group having the

formula:
A, N, K A

(o) 0.
O :
HN\/ HN\< HN\/ s
(o)
K/ or NH
H ,

In one embodiment, W is —C(R*),-, wherein each R* group is independently
selected from H, -(alkylene)n-NHz, -NH-alkyl, -N(alkyl),, -C(O)NH,, -OH, -C(0)O-
alkyl, 5 or 6 membered heteroaryl or hydroxyalkyl.

In another embodiment, W is —C(R*).-, wherein each R* group is
independently selected from H, -(alkylene)n-NH,, -NH-alkyl, -N(alkyl), or -C(O)NH..

In one embodiment, W is —C(NH2)(C(O)NHy)-.

In another embodiment, W is —C(NH_)(alkyl)-.

In another embodiment, W is —C(NH,)(CHs;)-.

In still another embodiment, W is —C(NH,)(-C(O)NHOH)-.
In one embodiment, W is —CH(-NC(O)CF3)-.
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In still another enbodinent, Zis -N; n and p are
each 1; and R2, R3a, R10, R oa and R' are each H 25
wo poosnst7enbodi nent, Ar is -arylene-. |n anot hePCT/US2007/022829
enbodi nent, Ar is -heteroaryl3gne-. |n another
enbodi nent, Ar is: In yet another enbodi nent, Ar is:
V\D 2008/ 054702 PCT/ US2007/ 022829 34 N -NIn one

N i aERer eiibcRieht N i e CNRIOIAI o BT G
anOIrh@llill SREE ERBodinYBntSW & ~CINHORE(©MADHEN . Wis

-C(R4)2- and both R4 groups, together with the comon
car bvenaeorbadiment, M is h@t‘i(zﬁkleﬂi)ached join to forma

“G g ABimen o BirCECETEHTRRMAN 1 common

car hpéné‘th@l’fbﬁfbo‘ﬂ%éﬁt W%’—@H@ GIO)RFRd, join to forma

het er ocycl yl group. I n anot'her enbodi nent, Wis
C(Rngstﬂlamtbebemboﬂnngnto\d‘p!ﬁ—@tiget her with the comon

car pon _.ato to icgh t ar ttached, join to forma
groﬁb “’Boé f%’ N&”ﬂn—l HN-J HN--~ HN HN /
O lrilémrar%tﬁbr é}nHHdhﬁbnt w|sNtCH H)d n one embodi nent,

Wis -C(R4)2 wherein eac oup i s independentl|y
15 beadunther embadmnent(w lBW@Iﬁ(@‘)"?&)NHZ - NHal kyl ,

MLt S s BRSO ¢
In another embodiment, W is —CH(-C(O)CHj3)-.
In another embodiment, W is —C(OH)(alkyl)-.
In another embodiment, W is —C(OH)(-alkylene-OH)-.
In another embodiment, nis O; pis 1 or 2; Z is -N-; R%, R®, R*, R'°, R'% and
R'" are each H; W is -C(R*)-; and both R* groups, together with the common
carbon atom to which they are attached, join to form a group having the formula:

LS R N 2

(o)

&, & «Jﬁ%@ o,

H

R

In one embodiment, nis 0; pis 1 or 2; Z is -N-; R?, R3, R%, R'?, R'% and R"
are each H;W is —C(R4)2-, wherein each R* group is independently selected from H,
-(alkylene)m-NHz, -NH-alkyl, -N(alkyl), -C(O)NHz, -OH, -C(O)O-alkyl, 5 or 6
membered heteroaryl or hydroxyalkyl.

In another embodiment, nis 0; pis 1 or 2; Z is -N-; R%, R®, R*® R'®, R'% and
R'" are each H;W is —-C(R*).-, wherein each R* group is independently selected
from H, -(alkylene)n-NH>, -NH-alkyl, -N(alkyl)> or -C(O)NH,.

In one embodiment, Y is —H.

In another embodiment, Y is -halo, -alkyl or —CN.
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I n anot her enbodi nent, Wis -C(R4)2-, wherein each R4
group is independently selected fromH,

WO ¢@Bksd7ene) m NH2, -NH al kyl, -N(al kyl)2 or - GC/Ns07/022829
I n one enbodi nent, Wis -C(Ndg) (C(ONH2)-. 20 In
anot her enbodi ment, Wis -C(NH2) (al kyl)-. In another
errbodimsnt Wis -C(NH2) (CH3) - In still another

rrb dj N - I

o BERaher emﬂo@m%&k vzr\\é@%% WO 2008/ 054702
PCT(,U&Q@@H%@& 238 Ia1RE ot her enbodi nent, Wis
-CH(-NS(O 2al kyl)-. In stl anot her enbodi ment Wis

- C( hH2npether @)’ﬂhleldment Zia -&ear@wtbed:menal any additional bond is
{ CH2NH2) -. I n anot her enbodi nent, Wis
P’esé(‘ ‘(O NH2) (- NHal kyl )-. 5 In another embodi ment, W

i's i%otﬁé%Nﬁé&meht‘“Zﬁ’s'—UHﬁnOt her enbodi nent, Wis
-CH2-. In yet anot hér enbodi ment, Wis -NH. In still

anotrsiill @meer embodiments Z- |s:|-|Qta|}<yl) In a further

enb?&ﬁrrent thvyérﬁbgﬁtﬁsql\{[g?%&rﬁgé@%n onsv Ieg‘oodl ment, W
'S(H(n %Q)\@F@Modldwéntaméh-@ -Q _ment, Wis

OH) (al kyl')-. Tn anot her enbo i'ment, Wis
qmmllmWEEembw)mentlZlaﬁa(@ﬁa)enbodi ment, nis O;
pi l.or 2, Zis -N.;,R, R3 R3a, R10O, Rtoa and 15

Eﬂ fﬂé’é’&?{%mb‘ﬁ'ﬂ?”tc%m'ﬁr-; and both R4 groups,
togﬁﬂgﬁé eMbdiimBAt, ;ogmPn carbon atom to which they
are attached, join to forma group having the fornula:

HNNIHanother mheNumnnt/ RHs 1@ndbpB O N HN NH or NH HH
L DS SFRe TR iaati i 1. o 2 218 N R
In one embodlment, nis 0, Wis —=CHz- and Z is —N-.
In another embodiment, nis 1, W is —CH,- and Z is —N-.
In another embodiment, nis 1, W is -=NH- and Z is —N-.
In another embodiment, n is 0, W is =CH,-, Z is —=N-, R®is —H and R* is —H.
In still another embodiment, nis 1, W is =C(NH2)(C(O)NHy)-, Z is -N-, R%is —
H and R* is —H.
In yet another embodiment, nis 1, W is -CH,-, Z is -N-, R®is —-H and R® is —

NH,.

In another embodiment, n is 1, W is -CHy-, Z is -N-, R%®is —H and R® is —B-
NH..

In a further embodiment, n is 0, W is -CHo-, Z is -N-, R%is —H and R* is -
NH,.

In a further embodiment, n is 0, W is —CHy-, Z is -N-, R%is —-H and R* is
—o-NHo.

In another embodiment, n is 1, W is -CH(NH,)-, Z is -N-, R%is —-H and R* is
—H.

In another embodiment, nis 1, W is -CH(OH)-, Z is -N-, R®is =H and R* is —

In still another embodiment, nis 1, W is —-CH(NHz)(alkyl)-, Z is —N-, R3is -H
and R* is —H.
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15

are each HWis -C(R4)2-, wherein each R4 group is
i ndependently selected fromH, 20 -(al kylene)m NH2,
wo disab4yl , - N(al kyl )2, -C(O NH2, -OH, -C(O O rdkYE2005022829
or 6 nenbered heteroaryl or 3gydroxyal kyl. In another
enbodinment, nis O; pis 1lor 2; Zis -N; R2, R3,
R3a, R10, R oa and R' are each HWis -C(R4)2-,
wherein each R4 group is independently selected from
H, -(al kylene)m NH2, -NHal kyl, -N(alkyl)2 or
C(Q)bhgenﬂﬁ)d,rﬁeﬁnqgrﬂwdl ment, Y is -H |In another
enmbodi ment, Y is -hal o, -al kyl or -CN. WD 2008/ 054702
PCTIrUS20DRY onegiment Y| is -khané &risembodi ment, Y is

emb S lbapotngr ErBBRRL IR i B'pa 6%aﬁ7§3d'sagﬁ’??%2§|and Zis -

N-bond is present. 5 In another enbodinent, Zis -CH.
In still another errbodlrrent les - C(al ky I) . In yet
anotm@motbﬁbemWrmentzH ds - @MH):‘ is —+h YalSotl'héﬂd Zis —N-.

o el o ucb N o Y A 21

enbnﬂbﬁ@etnboanménr Mr.is bﬁeﬁﬂeR@ﬁﬁ’DH'a"ﬁ?ﬁZ isOCHs, 0. In

anot her enbodi nent, n Is and is 1 In another
enbbuan@ther emhodlmeahd\rps p;sndyl hisortd apdebisiweilt., n is

Z S 15 I n anot her enbodi ment
ipeﬁmb_eaﬂ“e%tﬁd"f grgupN_ I n anot her

en‘oodlmsnt, 1, Wis -NH and Zis -N. In another
enmbodi gent 0, Wis -CH2-, Zis -N, R3is -H and
%aﬁH ill another enmbodiment, nis 1, Wis
- ONHY)-, Zis -N, R3is - Hand R3a is -H,

20Inye qlot er en‘oodlment nISl Wis -CH2-, Zis

-N-, R3| is - I n anot her enbodi nent,
nlsl Wi le-N- R3|s-HandR3ais-Ii-
m

R1Oa



NH2. In
-N, R3

a further enbodinent, nis 0, Wi
is -Hand R3a is - 25 NI 12-In a

wepdsms4tent, n is 0, Wis -CH2-, Zis -N-,

R3a is

- CH( NH2) -

anot her

R3 @8 -H ande R3a is - H In still another

n|_1

Nan leNN- I n slHII

is - -H and
)‘re _alkyl, R3i]s -
- yet ot er enbodl

-a-NH2. I n anot her emgodi nent, n
, Zis -N, RBis -Hand R3a is
enbodinent, nis 1, Wis -CH(OH)-

W|S-CH(NH2) kyl)-, Zis gN-,

s -CH2-, Zis
furt her

R3 PGT/USR0ATIOR2829
is 1, Wis

-H 30 In

Zis -N,
enbodi nent

R3 is H and

H. 2008/ 0947 PCT/ US20 22829 37 one

anot her rrent

anotheue |msnt,a,Y|§/ H

IS

K .Ys@@ym

R3His-H YIrIs-Hand i ©-N. |Intkne enbodi netht, Ar
|s phenyl R3|s -H and Zyis ;CH. In amother

NN'I'

is -CH
1ZR

i ment, pyrid ,\ s-Ha|d [
eC|f|cN mert oupwﬁ
Rlod MWR3a ijp: I, N,N,N l\h’) ~H i N'NH~'IN—>

N H\ N (
iyj [j % N o
N _s7
H NH O"\
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07/022829
2008/ 054702 PCT/ US2007/022829938 CN F \ \ I N N~ N
Ni/ ~NI/ ~H 14N, I,NI HNHOCNHHNCCN. E~-N
~0~OHHHOHH~- TN\ INS~~ jpHHHH-NHN
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5 - and the group Ar HRI1 Z, R2 n RIO mw R3 Rloa
R3a is: WD 2008/ 054702 PCT/US2007/022829 41 N NN
wo2®8/054763 N - 1 NN\ ""Nc NNL N\ NHH He&1/B51407/022829
/NCD N>(N>(N(N> N~ NN MYO2NN HHHHHH NN~ |
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N ! HNHNHN H N C~ CoH N
HI
- "N Q Q "N
N N N
N@% QO
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o) NH OH 07 “NH,

Iz
o1~z Z
Z
O/
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In one embodiment, the present invention provides a compound of formula (l)
or a pharmaceutically acceptable salt, solvate, ester, prodrug or stereocisomer



14 YNP N-NHN HNNHNHc~c~No NHNN2HH
NH~ VI M NI NI VTV NN/ "~/ HNhHB"N
wo 20ooBlod7B2 N H N HN H N HN NH2 O NH H NH 8NH BI¥AUSN07022829

HNPL" NN/ ,I, I/ / H\V4@BHNHNLUu\ NNHH
HN NH2 NH H H O NH2 V\D2008/054702 PCT/ US2007/ 022829
42y,N~N~N 11 N~ " NHNHNHNHHN H N

therest, Wierein /', &2, 93% B Nhida A1 FAN p, W, X, Y and Z are selected

independently of each other.

In one embodiment, the Anilinopiperazine Derivatives have the formula (1A):

5 )[Y

R1

(1A)

wherein

R', R? and R® are is as defined above for the compounds of formula (1);

each Q is independently CH or N, such at least three occurrences of Q must
be CH; and

R® is H, alkyl or —C(O)-alkyl.

In one embodiment, R’ is aryl.

In one embodiment, R' is phenyl.

In one embodiment, R' is alkynyl.

In another embodiment, R is —alkynylene-aryl.

In another embodiment, R is heteroaryl.

In still another embodiment, R’ is benzofused heteroaryl.

In yet another embodiment, R’ is heterocyclyl.

In a further embodiment, R' is benzofused heterocyclyl.

In one embodiment, R' is heterocyclenyl.

In another embodiment, R' is benzofused heterocyclenyl.

In one embodiment, R® is H.

In another embodiment, R® is alkyl.

In still another embodiment, R® is —C(O)alkyl.

In another embodiment, R® is methyl.

In still another embodiment, R® is —~C(O)CHa.
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JJ r-\~r\~HN ti"HNNNN P OOHNNHHNNH O
N/NHCACNHNHOO2CN FF NH2 wN4rBrr\ ABH
wo 20d8h5470N HN N HNN Ol Ac v HN QJ NH2 MRUSN/022829
NHZ F O O- HNNHNHNYYgrJL HN NH2 NH2 p NH2 NH2
NH2Z FA\ \ NNI F~NHNHNHNHNNH HN NH2 N NH2

In one embodiment, the present invention provides a compound of formula
(I1A) or a pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer
thereof, wherein R', R R? R®, Y, and each occurrence of Q are selected
independently of each other.

In one embodiment, the Anilinopiperazine Derivatives have the formula (IB):

o]
\ N
H
S

YN | [N

R1

(IB)

wherein

R' is as defined above for the compounds of formula (1);

In one embodiment, R is aryl.

In one embodiment, R' is phenyl.

in one embodiment, R' is alkynyl.

In another embodiment, R is —alkynylene-aryl.

In another embodiment, R’ is heteroaryl.

In still another embodiment, R' is benzofused heteroaryl.

In yet another embodiment, R is heterocyclyl.

In a further embodiment, R' is benzofused heterocyclyl.

In one embodiment, R is heterocyclenyl.

In another embodiment, R' is benzofused heterocyclenyl.

Additional lllustrative examples of Anilinopiperazine Derivatives of formula (1)
include, but are not limited to the compounds of formula (IB) listed below:



500 or O In one enbodinent, the present invention
provi des a conpound of formula (1) or a
w@basosweuti cal |y acceptable salt, sol vate, esPEr/S2007/022829
prodrug or stereoi soner WO 2@§8/ 054702
PCT/ US2007/ 022829 43 thereof, wherein Rl, R2, RS,
R3a, R10, Rl1l0a, R', Ar, n, p, W X, Y and Z are
sel ected independently of each otheg. In one
enbodi ment, the Anilinopi peopazi negDer™watives have the
formula (1A): /Q Q1 Y 1QN R2 RIE NR3 RB
5 (1A wherein R, R2 and ar defi ned above

for the conpounds of gch Q

of a nmust be CH an NR8 is H a
-C(O-alkyl. In one gnbodinent, '
enbodi nent, Rl is phenyl

al kynyl . I n anot her Bnbodi ment

is

Hl east| t hree occurrences

In one

I n one enbodinent, Rl is

-al kynyl ene-aryl. 15 In another e dinment, RL is
heteroaryl. In still another enbodinment, Rl is
benzof used heteroaryl. |n y@B)another enbodiment, Rl
i s het erocy - further—egpodiment—RL i s
benzof used h@?&%%%ﬁn. In orf@ enbodiment, Rl is
het erocycl enyT. 20 Tn[another e rment, |RL is
benzof used heterocycl e¢nyl . % \ Y.
N
2 H
methyl
Y
5 Br
)
{\&N
SNEe;
\_/
Y
S
° ;
o
0]
10 -
AW
oK
== CHa
16 ;f
o




I n one enbodi nent,

is alkyl. |

WO G{0Q)ad7hy/ | .

anot her enbodi nent,

In still

n still

R8 is H In another enbodi nent, R8
anot her enmbodi ment, R8 is
I n anot her enbodi nent, R8 is netkPyl/USDH7/022829

488 is -C(O CH3. WD

2008/ 054702 PCT/ US2007/ 022829 44 In one enbodi nent,
i nvention provides a conpound of fornula

t he present

(1A or a ppartggetttga , sol vate,
ester, prodfug st ef \herein R
R2, R3, R8,|Y, and eag¢ e sel ected
i ndependent [y—of d:‘dLll otherz 5t onme—enbodi nent, the
Amilinopipera2|ne Derijvati vés—fav€Hshe fonnul a (IB)
o \ NH SN(N RL|N H ’(IB) wherein |10 Rl is as
defi ned aboye tf@ the|conmpoungdsyot forrmula (1); In
one enbodinegnt, Rl is ary@ n ome epgpodinent, RL is
phenyl . I nfone enbodinents, S kynyl .| I n anot her
enmbodi ment, | RL is -aILynerne arylo 15 In anot her
enbodi nent , [RI 35 het roaryl KT st —anot her
enbodi nent, [ RL i's benzo __gét erqﬁr¥ﬂ. In yet
anot her enbpdi nent, Rl clylN In a further
enmbodi nent, | RL is benlofus etegocyclyl. 1In one
enbodi nent, .J.ié&—hethrocyc!ﬂ“"!.
% 3\'(“0
S
O
34 NHSOQCH:;
35 E‘—<i__;>
NHSO,CH;
36 -
g \ / NHSO,CH3
37 9
HJLNH
D
NHn/H
o
TG
NHn,CH3
0]




20 I n anot her enbodi nent, Rl is benzofused

het erocycl enyl. Additional Illustrative exanples of
wa@\nioBiosont per azi ne Derivatives of fornula (1) PCHUR20d8022829

but are not Iimted to the cagpounds of formula (IB)

l'isted bel ow. WO 2008/ 054702 PCT/ US2007/ 022829 45 o N
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61 1-Q SO2N(CH3)2 62 | WD 2008/ 054702

PCT/ US2007/ 022829 49 ~ b 63 64 SO2NH 65 F&SCH3 66
WOR@B®3Q02 ~-0 67 3 N(CH3)2 1 8 ~-6 68 N s 2PC1B0S2007/022829
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N CH3 WD 2008/ 054702 PCT/ US2007/ 022829
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82
E o

and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof.

Additional illustrative examples of Anilinopiperazine Derivatives of formula (1)
include, but are not limited to the following compounds:

11 14 15
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s and pharmaceutically acceptable salts, solvates,
W@3108/05470pr odr ugs and stereoi soners thereof. BCT/US2007/022829

Addi tional illustrative examglies of Anilinopi perazine

Derivatives of formula (I) include, but are not

limted to the foll ow ng conpounds: H3C o I \ G o

SYH/ SHSI1 H NCI\I\O/%CI—IS N414NCN~CH341&H

H H o WO 2 08/| 702 PCT/U off/ O 2829 51 Om
H - A
7 /
o
Eé ;; 19
Q e
/\(“\ /\HLN
S H
22

CH N~
o) o
° 20 21
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A nitro-substituted aryl or heteroaryl derivative of
formula i can be coupled wth a cyclic am ne of
WO 2008541071 to provide the coupl ed conpound viPCT/US1007022829
the 5 DIEA coupling nethod gescribed in Schene 1. The
nitro group of a conpound of fornula vii can then be
reduced using an appropriate nmethod to provide the
i ntermedi ate amjyne conpounds gof fornula viii. Schene 4
illustrates a nmethod fpr j the internedi ate am ne
conpounds  of forgy}a Xi |y are useful for making
the Anilinopipena Re Del(} vat of 10 formula (I).
Schene 4 MAr 1| 2 Pd @N Reduce RNR2 Ar + ~~ R
catal ysis R2 NOZ0O2N=—KX N ITR3 N R3 N R3 i x Boc Boc Boc
X Xi xi i whereiln Xis|O, Brfor -OIf; Mis B(CH) 2,
ZnX or SnBu3i amd R2, R3 nd n are as 15 defined
=}
0

above for the conp¥dnd ka (1). A
nitro-substituted aryl heteroaryl derivative of
formula ix can he coupled wth a piperidine conmpound
of formula x usiing a P- cat 1<g}ed coupl i ng net hod
(e.g., a Suzuki coupllng, ¥0i shi coupling or a
Stille coupling) t592pr3n§§' wcoupl ed conpound xi .
The nitro group|of a cp und “formula xi can then
be 20 reduced uging an approprlate reduction nethod to
provi de the intermedi aie amgn conmpounds of fornul a
Al . Schenme 5 il justrates d for making the

I nt er medi at e amjnesE3o0nMpouyets formula xv which are
useful for making the AngFihi no i ne Derivatives of
formula (1). 25|Schene 5 2008/ 054702

PCT/ US2007/ 022839 106 Ar
504 g\ ?f
505 g“i JEJ::
506 C?iéji
507 fﬁt"’gi
508 £>

“‘1

O\L
500 gvkpéo




MR2 Pd 02N 2 Reduce H2ZN 2 Ar +( On catalysis_ R N 2

R 02N n"'" WR3 WR3 WR3 X ix xiii xiv xv wherein X
WO 2008054702 Br or -OIf; Mis B(OH)2, ZnX or SnBuBCT/E81$07/022829

R2, R3, W Ar and n are as ggfi ned above for the

conmpounds of fornula (1). A nitro-substituted aryl or

heteroaryl derivative of fornmula ix can be coupled 5

with a conpound;of forpula XI ii_to provide a conpound

of formula xiv, |using the upI i ng met hod

described in Schegﬁo g§ group of a conmpound
t he
[ de am ne

of formula xivj|c ed using an
appropriate nethod to i nternedi ate
Schene 6 illustrates nethods

conmpounds of f0|-m,|4—a—x\/.

useful for making 2-subst% ‘T hi azol e-5- 10
carboxylic aci d|conmpound are usef ul

i nternedi ates for Ki gghe i 1'i nopi perazi ne
Derivatives of formula (%. Sc ma6C(O)OEt C( O COEt
COOH Pd2(DBA) 3] _S-Phos /_~ 1) L|"O-| THE/H20 Si N +
R-B(OH)2 S NNSN B xvii toluene, 100 C R1
2) HO R1 Br Rl R xV X|°k ~C(O Ot C(O CEt

COON , 0 Pd2( DBA

3,512- Phos{"l) ()—I THFJ H20 Sys N S,
N+ RI-BST 0 K3pHA4 YN ' Br xx tol uene,

100 CRL R xvi

;

XViii KiX

Yoy

\z

513 Cf O\L
) NH
A
514 C/% O\L
) ™,
515 C?flﬁ
> N,
o} Q
s/fl)LN
516 N N
“NH (o] NH,

and pharmaceutically acceptable salts, solvates, esters, prodrugs and
stereoisomers thereof.

In one embodiment, the present invention provides the following compounds:

T
\__/



C(O)OEt C(O)OEt ,COON S 7~ N Pd2(DBA)3, Ru-Phos H 1)
Lio2) , THEH0 S . + R-ZnBr S YN Br xxi THE, 90C

woigiosP470xvi R xviii Xix 15 wherein Rl is aspcBiizetio22829

above for the conpounds of fggmula (I).
2- Bronot hi azol e-5-carboxylic acid ethyl ester (xvi)
can be reacted with (i) a boronic acid conpound of

formula xvii, (ii) a boronic pinacol ester conmpound of
formula xx, or (iii) a zinc brom de conpound of
formul a xxi gsi ng~agpropriatg p gdi um coupl i ng

conditions t¢§ na
i nt er meds ‘

is -NH and Zis N. Schenme 7

wher el n \
DIEARNA OH + iv Br (PNAR2 ~N DMVF, 884G '~ Br xxiii .
N R3 xxii Boc Attach RL group S ;--~ N ~Ar Boc
Renove SAr |--NH~/JENHRL (NR R (N2 NX3
0O 0
A(lL TN
¢ 1 K s 1 N =N N
_N N AN NS []
F
(] (D N
N
N N
NHC(O)H OCHjy

N
HaC “CHg HN/ Hee~ N /



H R xxiv R Boc Conpounds of fornula (1), wherein W

is NHand Zis N werein Rl, R2, R3, Ar, n and Y are
w@go00des4702d above for the conpounds of fornul apCT/0SL0D})/022829

A 2-Dbrono-thi azol e- 4- car boxylggc aci d conmpound of

formula xxii (prepared by hydrolyzing the ester

noi ety of a conpound of fornula xvi) can be coupl ed

with an am ne conpound of fq v using 2-(1

H 7- azabenzotroaz k yI) 1, 1 et r anet hyl

uroni um hexafl : e t he pr@se e BOf
N, N 15 dj ygﬁe owdeth @
|nterrred8ate Hfo mul a\oeiii .

XXiii can n be led with ai lgﬁ u u5|H19

pal | adi cataly d:E gss des che

provid conpounhgs & ormul a ermvalrrt ]he
Boc pro ing groud froja corrpound rmul a Xxirv

usi ng W8 2008/ 054702 PO $2007/ 022829 Y08 an acHd,
such as d'HFgA or formc askgl provides theH;
Ani | i nopi perazi ne Deri'vatives of formula (1), wherein
Wis -NH and Zis N Schene 8 illustrates a nethod
for maki ng thg_ Ani i nopi per azine Derivatives of
formul a ), rein Wis ; and Z is N05
Sche HATU, DI H + VI

8 C Br xx HXII Attach

l
N Ar =N\ H riN AN [ l /N
CHa u "CH
0

ﬁ»LJ P o
5\ [jFé [N] /:(‘L/ENQ
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Rl NWR3 R Conmpounds of formula (1), wherein Wis
-C(R4)2- and Zis N wherein R, R2, R3, Ar, W Y and n
wa@e@sast7oef i ned above for the conpounds of 10P¢DUMDH022829
(1'). A 2-brono-thiazol e-4-caggoxylic acid conpound of

formula xxii can be coupled with an am ne

internmedi ate of fornmula viii using the HATU coupling
nmet hod set forth | Schenme 7 to provide the am do

i nt er medi at es la xxv. £ ¢ ound of fey nul
XXv can th ed with RY| grpup u3|ng

pal | adi ungf5‘ cafial zed pr ed i

to provi deytNe Anj rlvatsves ofH
formul a wher |n Wi s\l R4) 2 M. Sc
9i||ust s a neyfod fo rraklng[h; HN

Anlllnop per azi ne [btemvties of Ié‘(l)

wher Wwis -NH+ and
PCT/ Egjow 022829 10
N H + xxi Br nn. R2

DVF, 80CBr % NRS )

xxii Boc Attach Rl group g~4~~ Ar Boc Renpbve S\\-

Ar NHrNHRlnRZNRlnRZ HRSX%vii NR3080(:| N
Conpounds off a\ 1), O < y
|/ s’ N
H
s/ ﬁ
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N
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wherein Wis NHand Zis -CR7 5 wherein Rl, R2, R3,
Ar, Y and n are as defined above for the conpounds of

WO 00854102 (1) . Using the nethod descri bed in SetEDS2087/022829
and substituting intermnmedi at @7 am ne conpound xxii for
i ntermedi ate am ne conpound xxi, the Anilinopiperazine
Derivatives of fornula (I) can be prepared, wherein W

is -NH-S ndeZ is CR. 10 Schene 10 illustrates a
f

met hodJf 0 ki-ag the Anilinopipgragi Derivatives

of N N a Nﬁ@ereinWis- l,adZis-CR'.4

WHN2008/ 054702 / US2007/ 0 9 N1y scheme 10 S @ Ar™s
~Z

S HATU, D H OH + xv Br N N ~80 Cn
XXVIT1T WR3 i Attach roup Ar NH

NWR3 Cogpgunds of f A1), wheN Wrs - N

and Z i wher ei(n R2, R3, Ar, " apd nha [J
defi ned hbove for tHe onpounds of f or n‘r}\t N

Usi ng th@met hod gescrPhed in Scheme 8 .w

substituting internediate amne conpound xv for

i ntermedi at e am ne conpourd xxi, the Anillnopl perazi ne
Derivatives of for

n be prepare r
i s-C(R4)2- and Z i 9 “%m‘s 11 |IIustSré a@
al ternative net hNe{for Eln the Anilj FiNver Hzi
Denvatw&@»? la (I orrprl 'cb pl i ng
am ne cQniy of formula Yv @Q ﬁ”)



10 with a 2-substituted-thiazole-5 carboxylic acid of

formula xix. Schenme 11 Ar O H2N HATU, DI EA S\ N gAr
wOo-a8A454202, RZ rN H 3 DMF, 80 C Rl Z(yR2 Rl C MIHUX007/022829

WR3 Conpounds of formula (1 pgWO 2008/ 054702

PCT/ US2007/ 022829 111 wherein R1, R2, R3, Ar, W Y, Z

and n are as defined above for the conpounds of

formula (1). An_a 2-substituted-thiazole-5 carboxylic

acid of fo I X can be qup w th an am ne
conpou a xv usrn TU- medi ated o /L:;]
couplsng net 5 set §dr hene 7, then e
furthep= elabor N n sary 6{ ng the gethodd

f orth=A@bove in Sc ene and 9

Ani pi per azi ives o

EXA S 10 Ge en ods Sol v N

i ntgr medi at es thaf\ar chmmer ci al )ﬁ 8
dNas recei ved® Reagefits and |nKErnEorates that are®

not commercially avai | abl e mere prepared in the

manner as described bel ow

obt ai ned |an AS- 400 (40 ) and areo
report .-oamm fi mrth 15 -
of prsto S, %ultrplrcrt pllng g0 taﬁis
Hz indyclted pH nthetlcally er Wta ar N
pre ted, anglyses perf or s an Applijed
Bi ogysyens APl ~k00 SS7 pectrone r an i madzu
SCLYIWA LC  coNudprN AlNech pl afthu m cromn

33mMmm x 7mm | D; adient flow O m tes - 10% CH3CN, 05
m nutes - 95@6C}BCN 7 mnutes - 95% CH3CN, 7.5
m nuteg 2 l@bC}BCN 9 mnuies - stop. MS data

obt ai n d uflingl Agilent T chn'
fkesﬂb_ mass s VZ
i ed by

SP

'repLC 8sing the colum of [l- ‘ '
18 10 gz‘ N
o 1) o y
0
0 o N 0]
S/§7/M\N s/§7/ﬂ\N S/§7/H\N
=N N =N N —N N
s — I\
x s
N’ N y O N!
o]



mm and an el uent m xture of nobile phase A and B. The
nmobi |l e phase A is conposed of 0.1 % TFA in H20 and

wao b@sieiinl e phase B is conposed of CH3CN 25 ( 9pC#/US20b2Q2829
(5% / TFA (0.1 % . The m xtgge of nobile phase A and
B was eluted through the colum at a flow rate of 20
mJm nutes at roomtenperature. The purity of all the
final discrete conpounds was checked by LCMS usi

O~

Hi gg| 03 HL C18 5m 150 x 4.6 nmm col umm and
eI m e of rmblle)ph d B, wherein
e Phasg A is conpo @ oTFA|n° d the
'N e phase. B 30 i rerse of
% / TF . colu was eI at a yflow
| rate of 3 nutes/at a tel ature of
N\t er megh ounds were act zed by
usmga(Hi 511 HL C18 5m|50 S6 mm colun WO

2008/ 05¢4. CT/ US2007/ 022829 11%yand an el uent N
m xture of nobil’e phase A and B, whérein nobile phase’
Ais corrpd of 0.1 % TEA in H20 and the nobnNl e

posed of CH3WN (95%! H20 (5%

N oI um vvas eI ed at a flow @
r/nnutes a a coI um $ ture of 6&’&1\ X
ratl xstep 1 - ntihesi s @f

< (4- I\/leth xy h -thlaz e-4-carboxyl1c acfd
-thlazole4ca boxyI| cid ethyl
§1.00 rmo , 4 10 etlho he bor oRi

(1.50 mol Pd2( DBA) 3 (O.NOZO mol ,
S- Phos (0. 060 mml 25 ny) and potassi um phosphate
tribasic -ohydrate (1.5 mol, 0.35 g) were | oaded

|nto Sc k tube conta 99 a stir bar. The Schl enk
apgped vvith 0 -- septum e;vac d and

|IIe Wit h nlt; en. NTo Uene (2 i) ed

t ugh t he eptu ¥ a a s i nge aid~ heNSch enk tube
was seal ed w a TefI crew under fl ow of

| njN r ogen, 2dd Iut\ into _bat at 100(C. |The

Neacti on fas laMNkgived to |rNat C for OumNs

then the ion mxtur@ ed to room

tenperature ard filtered through celite. The filtrate
was concentratgd in vacuo and the resultant cru

resi due was pur||fi ed usi ngocol chromat o
silicapgel 41)) to
2- oI -4- arb
& s a yel | owt lShsoll
=N
- " NI \
\N ~ —_—
S N N N
0] 0 ’

NH> and

and pharmaceutically acceptable salts, solvates, esters, prodrugs and stereocisomers

thereof.



Step 2 - Synthesis of

2- (4- Met hoxy- phenyl ) -t hi azol e-4-carboxylic acid A
woreoosseonf 2- (4- Met hoxy- phenyl ) -t hi azol e- 4- cap@DK§1007022829

acid ethyl ester and |I|ithiupgdydroxi de nonohydrate

(2.0 mmol, 84 ng) was diluted with a 2:1 m xture of

25 THF: H20 (6 nl), and the resulting reacti on was

P ol afather Bhboothaht e hESRRE BVehfio) Bloviié the YBlowing
compugays; HCl (1 M 10 ni), then dried via

| yophilization to provide
2- (4- Met hoxy- phenyl ) -t hi azol e-4- carboxylic acid as an

amoni um chl oridesalt. HPLC-MS Rlg 1. 37 mnutes;
cal cul ated fbr f ula C' HOMND3S 03, obserYed
mz 236.,10 l d Ste 3 N i s of CD'.%F'
To a s

2- (4- MExbony-p th? e-Z-c oxyI? 5 id'?
mol ) , N,Nduﬁg%pwe hyl ani 35(10 50 87
and (0. 10 ) in ‘

PCT/ U 7/022829N 11 (1 n) s added

4-(2-a ophenyl ) - p|p raxi ne- 1- car box

tert- boty ester (0.% |, 28 resul ting
reaction was heated to 80 C and allokted to stir at
this tenperature fo h, after which time the
reaction mxtur oled toQ rog enper at uge apd

concentrat wacu 7 The res [ ti

treated 59y t 5 thN i ng fed
m nutes the he r ct cnﬁ cofce rate?_;
to provi ge=s qut mhlch di ss [
(3:1), ag resuNl ol ution was
reverse ptr HPLC t ¢ priqvi®le Conpo
annnnlun1‘al'. 10 Exanple Pr epar |on 0

To a $BCGLIBN of thiazol e-GHgar boxylic &b

mol , 10 ng) N N— dllsopropylethylﬁn1ne (0. 20 nmol

26 ng) and 0 mol (I)nL
added 4- ( 2- a nop en I) plper Z|n - carboxyl ci
t ent - but T e\ eSNtI
reacti orSwad helte ndHaI I irH

this tenpg ure 15 h a ter |c E t he
reacti aqy¥i xture s c dto r on1 Qr at ur e
concentjrated i n va resul ti r & e was N
react @i th TFA (*b 5 for 10 ninutes{ The TFA M
sol ut as then concgntpated in vacg 0 provide a
crude résidue which was purified using réverse phase

HPLC to

N
O A N
O N | 0] | B
H

5 ENJ é Uo\ ®

(H3C)2N



20 provide Conpound 2. Exanple 3 Preparation of
Conpound 3 25 Using the nethod set forth in Exanple 1
w@bwsesaml substituti.ng nethyl boronic acid foPCT/US2007/022829
4- met hoxyphenyl boronic acid {gq step 1, Conpound 3 was
prepared. Exanple 4 30 Preparation of Conpound 4 Using
the nmethod set forth in Exanple 1 above and
substituting phenyl boronic acidfor N
4- met hoxyphenyl bor oni c a§|d step 1, und 4 |
prepared. WO 2Q08/ 054702 P 2007/%2&%@143\ g
ou uti

Exanpl e Prep atl of N

2- br ono- thi afol N *1 3’ 50 mpl , A0
ng);onn Nhgi?/e Ie?ﬁgl niﬁl ngﬁfffz ) ENJ
and>daRy (6 0 19 ng) N h wWasNadded  H

4-(2 an1noph ny Npera2|ne- _Ch Wboxyllc aki d

NT\put yl 0 mol , 28 The resul g
2 on was h ate C and a ed to stiryat
tenperature for ours, aft®f which timeot§Fe

ion mxture was Ocooled to rogm tenperature/&nd
concentrated in Vacuo The resu1t|ng resi due 'was 10
reacted with TFA (0. SOn{ﬂzéﬁ 10 m nutes. The TFA

sol ution was then gondflenitr in vacuo to provide a
crude residue whi \‘ pu i fied using rever§§ phase

HPLC to provide fpoun Exanple 6 1 ~r gpar on
of Conpound 6 WNFRg the method set forthiLl 1

above and gthstNAting 3-@yridyl  bor ariC §C|d*f

4- et ho boronic acid iy s 1 rrpoung’ was
preparedf Hxanpl e 7 20 Prepar@thes of “Conpoun Z)
Using the m&hod set forth ip Exanple 1 above aRd |,
substituting 4-pyridyl boronic acid for

4-nethoxyphg9ylb nic acid on s 1, Conpound S
pr epar ed. /\7/ﬂ\
S/ﬁ/lLN S AN N s = N

—N N —N N

- Q
- S
~ S =~ Ego N\S//O
~
N N\) N A 0//
S/%KU\N S/E)LN S > N
—N N —N N =N N
- N Nl\\ 7\ .
N N ~—N N o) ~N
N 0 o] o]



WQ2a08j0phEene

Exanpl e 8 25 Preparati on of Conpound 8 Usi ng

met hod set forth in Exanple 1 above and subst

acid in step 1, Conpound 8 wggp prepared. 30

Preparati on of Conpound 9 WO 2008/ 054702

PCT/ US2007/ 022829 115 Using the nethod set f

Exanpl e 1 above_and substituting 5-(4, 4,5, 5-
] 2] di oxaborgl a

c aci ep 1, Co
ep ation of

por oni
J Exanpl

| ) - benzof ur aro f on
9
ourNd
N

t he
ituting

boroni c acid for 4-nethoxyphenyl POr/081007/022829

Exanple 9

orth in

N

cr’b‘oyllcac 0.1 I,26

N, | sopr epy i e (0. N M8 and HAT N
(0."20 mol , 38 ) in DVF (1 nL s added

4-(2-am nopheny 10 pi perazi ne-1-Carboxylic acid o
tert-butyl ester (0.10 mmol, 28 ny).g The resulting

ed to stlroat

reaction dto 80Cand al 1 d

this tenpel atm @

reacti 8 Aas Co Ie gm t enper
conceﬁ Lated vacucs lNesu ting resiPdus

ft vhi~eh tine t

treate W|thT wWth sMyrring fo

mn , then the Iut| onjwas| conc ated in

vaclg, SThe res i due 1 di sglol Yed in

DMSO' ACN (3: 1) p r|f| ed using rneverss phase HPL

to provide Co d 11 as an ammoni om salt. Exanpl N

11 Preparation of Corrpound 12 20 Step 1 - Synthesis

of 2-(5-nethyl-isoxazol-3-yl)-thi oIe 4- car boxylic

acid A m xture of

2- (5-net hyl -i soxazol - 3-yl) - thlaz Ie 4- car boxygi c F
ethyl ester (0.4 g, 1.0 FI|th|umh dro
nonohydrat ( 2.0 dISSO| N
THF/ \ eswt™g rea on was

allo o stir at roo~ tenpegat ure f Mbout

hours %en ac i ed The

soI was renovedfm prOV|de

fsi ng 20 oa ueou
| yophi I io lt
thyl-ls xa °|N~?N yI)-thie eN4

N
\%N
O y

=N N
T\ " " = N
Q o X =
(0] : N, N’
N
~
0 o ] .
. “HLN ]
—N N S o N
) s = N =N N
\ —N N
N,\ TN
N o Y



carboxylic acid (21 nmg). Step 2 - Synthesis of
Conpound 12 30 To a sol ution of

wQ@2qo8/0sedhyl - i soxazol - 3-yl ) -t hi azol e- 4- car boxyPCT/USZINTI022829
(0.20 nrmol, 21 ng) N, N-diisppgopyl ethylam ne (0.50
mrol, 87 L) and HATU (0.10 mol, 38 ng) in DV (1 nl)
was added 4-(2-am nophenyl) - pi perazi ne-1-carboxylic
acid ten butyl _ester (0.10 nmol, 28 ng). The

resul ting r@act was heatsd
2008/ 054702\ PCI( | Us2007/ 0228p9
this t€nperatNire]for

al l oned tQ stiat

' ich time || he
reacti Mi xt ur eNwas \ oomte e d
conc rated in vaguo. /The resyl tNng res S N
treafedywth T P NL) wthistprring for 10
ni nuted, then the YTRA gol uti ~c ntrat ed\j N
vacuo to provi mpound 12 a8 an| amdgfum salt. 5
Exanpl e 12 Preparati on of Internedi ate npound A N

HZNCN) N i Bgc A 10 Step 1 - . Synthesis of

4-(3-nitro-pyri di n-4-y%§m)e- 1 -carb06<yli

acid tert-puty Bster A4 u AQ

4-¢hl o o-3ro-pyridin (2No ol T 0.3 AN

t &1 y i (3.0 N 0. 42 and phpetazi ne-

- woxylic pcid tert=butyl ester |(2.5 , 0.47%

i di oxane% rés rradi at si ng-Af\cr onwave |f or 89
& N

myut es at ratnre of 15 K. Jyhereactio
¥Xture was coacgntrated in vacu and tNE resul t®n

residue was purifred using flash col'um NH2 and
chromat ography on silica gel (eluént: ethyl acetate)

to provide

4-(3-nitro-pyridin-4-yl)-pip razl-carboxylic acid
tert-butyl ester as a vy '3 ¥ (633 ng,

quantitative yield). 1 B NVR (400 , CDClI3) 5 8.87

(s, 1 H, 8.40 (d, J -0 Hz , 6.87 (d, J =6.0

Hz, 1 H, 3.68-3.56 (m—¥H), 3.3R-3J18 (m
N-n ~N" )N
o}
and pharmaceutically acceptable salts, solvates, esters, prodrugs and

stereoisomers thereof.

Methods for Making the Anilinopiperazine Derivatives

Methods useful for making the Anilinopiperazine Derivatives of formula (1) are
set forth below in Schemes 1-11. Alternative mechanistic pathways and analogous
structures will be apparent to those skilled in the art.

Scheme 1 illustrates a method for making the intermediate amine compounds
of formula iv.

Scheme 1



10

15

20

20 4H), 1.48 (s, 9H). Step 2 - Synthesis of Conpound A
To a solution of 4-(3-nitro-pyridin-4-yl)-piperazine-1

wo eyl i c acid tert-butyl ester (633 ng) iPCT/US2007/022829
MeOH Et OAc (1:1, 7 nL) was agged Pd on carbon (5% Pd).
The 25 reaction mxture was stirred under a hydrogen
at nosphere at roomtenperature for about 15 hours,

then filtered through a pad of lite. The filtrate
was concentr at ed. |n vacuo taq vi de Conmpound A
solid. HPLCG-NB RE= Lyl0 mi n@es,Y mass galdeul at e f

for qu( 2402 M&wwe ob 2LONG,M z 279. 2 H2
(ot 4702—PCTru528@1/ 22829 17 Exanp é‘

13 Pr e(par at| | nt er medi ate @n@Edund B N~ H2N (W) R®
N Boc Iodo pyridin-2-ylBmine (1.0 nmmol, 0. 2%
pi pera2| k- 1- car boxyl i ¢ aci diit ent butyl ester (11v2

9),
wheey X* § Fyor Bl janit e ', K aiimers s SBineho (i the cmpounds

of féAfUIaii ng a stir bar. The tube was capped with a
rubber septum evacuated and refilled wth nitrogen.
Et Wyhitnoesulistituied @2yl @rmetéroamnd derivdtive of) formdlad-garopanolpled

el T R BB T i e
(DIEA) (ikh§ ‘é%ltré‘@dvé’-‘é%skféd’p@%e@é bo ?Rﬁﬁdé e Supled E@rﬁpound iii.

reaction was allowed to stir at hISte erature
Theamtm@rqap ohawompundefforrnela iii @andtien berreduced usmg an

appigiaai methos 3 Brovie e s e e sormmg) s g1 dDAERUE iv.
wagohieinid L fiflisu@itdan aRemative pOLMER fGrhr'hﬁlIIthEé mBVm@auate amine
silica gel (eluent: EtQAc/MeOH Et3N (90:575)) t

conpasnidg et faonga dvisvhich 2@ uspful faPnakig me:Amllr_lwpemnr&
D rmﬁs cahf:u!a%kemfor formula Cl4H22N402 278. 17,
CrygU¥eS 8L 'z 279.25 (MrH). Exanple 14 20

Preparation of Internedi adghdmeround C
2™

H
,Q N._ R? N._R?
Cul, HOCH,CH,OH
H2N + (En I u 2 2 (Un I
I f}l R3 N /3
v Boc

K4PO,, IPA, 95 °C

i iv
wherein B2, R%, Ar and n are as defined above for the compounds of formula (1).

An aryl iodide compound of formula v can be coupled with a piperazine
compound of formula ii using a copper iodide catalyzed process to provide the
amine intermediate compounds of formula iv.

Scheme 3 illustrates a method for making the intermediate amine compounds
of formula viii which are useful for making the Anilinopiperazine Derivatives of
formula (1).

Scheme 3

® .01 e P
R P L

Xa
i
vi vii vill



10

15

20

25

N H2ZN\ CN) N Boc C Using the nethod set forth in
Exanpl e 13, and substituting 3-iodo-pyridin-4- 25

wQ b@siossof or 3-i odo- pyri di n-2-yl am ne, i nter meERCHUS2007/022829
Conpound C was prepared as aj0 2008/ 054702
PCT/ US2007/ 022829 118 solid (36 ng). HPLC-MS RT= 1. 14
m nutes, mass cal culated for formula Cl14H22N402

whgfein e PG SPairEy RoaG Al Shsrali e eniRaBute ke

coﬁb@@nésoff?frﬁ%ﬂ}i on of 4-(2-nitro-phenyl)-3,
di hydro- 2H pyridi ne-1-carboxylic acid tert-butyl

est Arnitro-substitutebanyl nr hetﬂo@anybdern(a;tve@friomnulananrhg coupled
0.18

wﬂﬁééyc |Aza§’jn &e §9$orm ayiiQ HWVFEFQ the coup?ed éompourmu usmg the

D|EA%O%bﬂﬁQmﬁ6@Hé§Cl‘aJéd ih- Scheme 1. The nitro group of a compound of
6- di hydr o- 2H pyr i di ne- 1- car boxylic acid tent but

forarutlaavu(canahemble resﬂucze@psnaccan amropnete methesl to nrowdg)the
vvereloadedlntoaS nkt econtalnlngastlr bar .

intgfmediatg Amipe.cqmp R"H ‘ﬂHer septum evacuat ed

a”dSE:ﬁéin'd £lusratesT Medssdfor Fraking ‘ﬂ?é‘ﬁmtér?né&éte%ﬁme compounds
added through the septumvia a syfinge and t

of tmmulasxuwulcmatdwuwfurbfbr oraking the Aaqhnumaeramé Dewwa:mves of
fr é ﬂ? and put into an oil bath at 100 C. The
'on was allowed to stir at this tenperature for
about 15 hours, then the reaction m xture was cool ed
to roomtenperature and filtered through celite. The
filtrate was concentrat edSchemedo and the resulting
residue was purified 20 using flash col um

chr omat ography on SI lica gel N( ent : 140/3 LEt QAc :'22 Q
educe

Hexane Iy VI » .
4- g ro,c p 3 &tdiﬁlhydro( ri dide21-car boxy 3y P
t ert - R;aest er NS N RS

Boc Boc

X xi xil

wherein X is Cl, Br or -OTf; M is B(OH)z, ZnX or SnBus; and R?, R%, Ar and n are as
defined above for the compounds of formula (1).

A nitro-substituted aryl or heteroaryl derivative of formula ix can be coupled
with a piperidine compound of formula x using a Pd-catalyzed coupling method
(e.g., a Suzuki coupling, a Negishi coupling or a Stille coupling) to provide the
coupled compound xi. The nitro group of a compound of formula xi can then be
reduced using an appropriate reduction method to provide the intermediate amine
compounds of formula xii.

Scheme 5 illustrates a method for making the intermediate amine compounds
of formula xv which are useful for making the Anilinopiperazine Derivatives of

formula (1).

Scheme 5
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as a brown solid 660 ng, 72% . 1H NMR (400 MHz, CDC13)

8 7.90 (dd, J=8.0, 1.6 Hz, 1 H), 7.58-7.53 (m 1 H),
w(Q2008/074780 (m 1 H), 7.30-7.27 (m 1 H), 5.62-BCBHBS10NT/022829

1 H, 4.04-4.01 (m 2H), 3.6fggt, J = 5.2 Hz, 2H),

2.36-2.30 (m 2H), 1.49 (s, 9H). 25 Step 2

Synt hesis of Conpound D 0.15 g (0.50 nmol ) of
4-(2-nitro-phenyl)-3, 6-di hydro-2 yridine-1
-carboxylic ac d tert-butyl es was m xed with
sodi um syl fi de hydrgte (A1 §, 1.3 meone) WY
2008/ '@ 2,P ,[ 007/82»829 yahd aN&ol ut i on(pt
Et 09420 (1/1 v The reactilonwas heated to 80 &
and all’bwed to'stir at this tenp¥rafure for about {5 R
hours, Yafter whiiith time the reacti on was quenched
with water. The resulting solutiofYwas extracted w h
whetého( fst-her Br(ér/-@Tft M%%(UH‘)ESZI@K%@F\B O&id H@dR3 W, Arandn
organi cs were washed sequentially W|th vvater
arepas definegd abeve ferithe cosipaundsef farmwa (In vacuo pr OV| ded

' nﬁdE%titﬁgﬁ%% %é hgte?éagpggrl\(qﬁ%lo%@nﬁhqla {‘)cag]bggcoupled
wutﬁ'ﬁ cdmb%un@ oB%rﬁmuTé’thmo r?roWde éc&%p@uﬁ& of fBI_rDrrﬂulé")uv using the Pd
coaplmg meﬂ&q desc:{ib)ed m SWIe(ng 49 Mhe nﬂmgmfp 6fra-compound of formula

xiedn et of Bice st A PogHriass MARRATO Py as Hirphtermpdiate
aﬁﬁ@g@ﬁ@bugas@ffdrm@émdl ate Conpound E HZN N Boc E
sol ution of
4- ( Dchemed plustrates-rpethadisiuseful faHmaking?-subagtituted-thiazole-5-

cafhiRpfehes cormpadndsgiieh 3k Lsafil kb uhedieisd Brmaking e

An(lﬁ%b pazif Dehtivd$8f formeld ?P was stirred under a
hydrogen at nosphere at room tenperature for about 15

hours, then the reaction mxture was filtered through
a pad of Celite and the éa‘i n%% was concentrated in
vacuo to provide internedi I'be conpound E as an oil
(424 ny,c®@o yi el d). HPLC- M5 RT= 1. fopdtnut €s, mMasSS  coow

cal cul/'ﬁt( ed f Qé‘ f,OF NErBBABIGHRAN2 02 216. 18, Labaekywed /—(
LC'VS $ t N&M,; toluene, 100 °C SY 2) HC! Y
R R!
XV' xvili xix
C(O)OEt C(O)OEt COOH
= fe Pd,DBA)s, S-Phos ~ A LOH, THEH0 =
SN + R-B SN —_— SYN
Y o KaPO4, H0 Y 2) HCl 1
B.r xx toluene, 100 °C R! R
xvi xviii xix
C(O)OEt
= C(O)OEt COOH
SN Pd(DBA)3, Ru-Phos =~ 1) LIOH, THF/H,0 =
Y + R'-ZnBr d__N o SN
Br xi THF, 90°C Y 2) HCI .
xvi Rl
xviii xix

wherein R is as defined above for the compounds of formula (1).
2-Bromothiazole-5-carboxylic acid ethyl ester (xvi) can be reacted with (i) a
boronic acid compound of formula xvii, (ii) a boronic pinacol ester compound of
formula xx, or (iii) a zinc bromide compound of formula xxi using appropriate
palladium coupling conditions to make a 2-substituted thiazole ester intermediate of
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Exanpl e 17 Preparation of Internediate Conpound F WO
2008/ 054702 PCT/ US2007/022829 120 H2N N M N Boc F
W®ER@p/034702 Synt hesi s of PCT/US2007/022829
3-net hyl -4-(2-nitro-phenyl) -pyperazi ne-carboxylic acid
tert- butyl ester 5 1-Bronp-2-nitrobenzene (2.00 mol,
404 nmg), Pd(OAc)2 (0.100 mmol, 22.5 ng), Pal ucki-Phos

for AU The, camednas o Ritme Bfcah (5P pe fytoly2Bh Seing Lok
fortel*lamm@&ocm@ﬂaé thé PhsibstitRBE thia 2oleLBraMERGREAEH cdRthounds of
refilled with ni trogen. 3- Met hyl - pi perazi ne-1

formada Mixcyl i c acid tert-butyl ester (0.48 nmL, 2.5 mmmol)

i SHRMENE G 4 e i dnding e AFFbb ARtk Degyatives o

foruld (I}, \ﬁl@éﬂeﬁﬂV\ﬁ%r—Q‘JHCQﬁdm . a flow of nitrogen, and
put into an oil bath at 100 C. The reaction was

allowed to stir at this tenperature for about 15 hours
and was then was cool ed t roo t enperature and
filtered through celite. rate was concentrated

in vacuo and the resulting reS|due was purified using
flash colunn chr omat ogr aphy on silica 15 gel (e nt:
Hexane/ (5:1) to provide —4;:>
3-neth 4 2 nitro- phenyHAnpb razi ne- nrboNyI

acid t est Spep—z—%%éyntheens of ougﬁ

F To a ut| on of DMF, 80 °C

3- et rBjI -4- (2-ni tro-phenyl) - pi perazi ne- car"wayINc id
tert- 20x8utyl ester in MeOH EtOAc (1:1, 20 rTLBoN\/aS
added Pd on carbon (5% Pd, 50 ng). The reaction

m xture was stirred under a hydrogen at noslp 1
about 15 hours, then filtered through a ag‘%(ﬁ'gogl;ou‘)
celite. The flltrate was concentrated in vfacuo to
provi de Conmpound F as a solid (30 ng). HPLC- M5 RT=
1.55 m nut es, mass calculated for formula C1L6H25N302

291. 19, rved LCVB mfz 292.37 (MHH). Exanpl e 18
jg//z Remove %/12
Boc
-

=N =N

1 1

R [ntRz R ((TnIF#
N

” R® xxiv ! R?

Boc

Compounds of formula (1),
wherein WisNH and Zis N

wherein R', R%, R®, Ar, n and Y are as defined above for the compounds of formula
().

A 2-bromo-thiazole-4-carboxylic acid compound of formula xxii (prepared by
hydrolyzing the ester moiety of a compound of formula xvi) can be coupled with an
amine compound of formula iv using 2-(1H-7-azabenzotriazol-1-yl)-1,1,3,3-
tetramethyl uronium hexafluorophosphate (HATU) in the presence of N,N -
diisopropylethylamine to provide the amido intermediates of formula xxiii. A
compound of formula xxiii can then be coupled with an R' group using a palladium-
catalyzed process described in Scheme 6 to provide the compounds of formula
xxiv. Removal of the Boc protecting group from a compound of formula xxiv using
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Preparati on of Conpounds 14 and 15 WO 2008/ 054702

PCT/ US2007/ 022829 121 S NNl N\ S/ N\ NH-NH C
woRds/05d702 N),,, M OH OH 14 15 To a sol uti orCD1S2007/022829

2- (2, 3-Di hydr o- benzof uran-5-y0g -t hi azol e- 4- car boxylic

acid 5 (0.10 mmol, 25 ng), N, N-diisopropyl ethyl am ne

(0.50 mmol, 87 L) and HATU (0.10 nmol, 38 ng) in DV

2. d . . e . -
an'geid, SRS Th S Jorminapidy Proyices the Anlinpiperaging Peivatives of
forﬁﬂlé’;}l‘) Qﬁﬁer‘éﬁiWnsﬁSNHfalﬁ@Zlisz 30 ng). The reaction

eat ed and aIIovvedto stir at this
t enﬁehamer&llmetrawscwmeimdwfmmakm@me Aniinppiperazine Derivatives of

m xtuce ., was ol 0 RT d ncentrated i n vacuo.
forfils M dundRi, W Bttt TucandiPds i Ved 1071 n' ovBa AGN
(3:1), and the racem c product was purified using
reverse phase HPLC to provide 2 enantioners. Each
enantioner was then separ &chemeBeated with TFA (0.5
m.) for 10 m nutes, then each separate TFA sol ution
was concentrated in vacuo. The result ng esi dues

wer e separately dissolved in DVSO AC%I t he
sol utjion® were then purified using r ha HPLC
to gl;y&e Con'pounds HATUADIEAd 15 'He. r ni i
salz_g Ex@hpl & 19ii Preparatl on of Comfpound ﬁ?r
solftion of MF, 80 °C

2- P i hydr o- benzof ur an-5-yl ) - t hi azol &X4- ca¥boda?l i ¢

acid ’ﬂ (0.10 mmol, 25 ng), N, N-diisopropylethylam ne
(0.50 mmol, 87 L) and HATU (0.10 nmmol, |38 ng) in DV
(2 nm.) was added

4- ( 2- ami no- phenyl ) - pi per azi ne- | - car boxyl|i ttactcRtgrowpnt
butyl ester (0.1 mmol). The reaction m Xture heated to
80 Cand allowed to stir at this tenperfature for
about 15 hours, then concentrated in vacuo and the

resulting residue was treated with TFA (0.5 nL) with
stirring for 10 mnutes. The 25 TFA s ut'on t hen
concentrated in vacuo and the resul t®n

n@ms
di ssol ved in DVSO ACN (3:1) and purlf)red ush1 reverse

phase HPLC to provide R! ZfrIﬂz
W R3

Compounds of formula (I),
wherein Wis -C(R*),-and Zis N

wherein R, R?, R%, Ar, W, Y and n are as defined above for the compounds of
formula (1).

A 2-bromo-thiazole-4-carboxylic acid compound of formula xxii can be
coupled with an amine intermediate of formula viii using the HATU coupling method
set forth in Scheme 7 to provide the amido intermediates of formula xxv. A
compound of formula xxv can then be coupled with an R' group using a palladium-
catalyzed process described in Scheme 6 to provide the Anilinopiperazine
Derivatives of formula (1), wherein W is -C(R*)2-; and Z is N.

Scheme 9 illustrates a method for making the Anilinopiperazine Derivatives of
formula (1), wherein W is -NH- and Z is CR’.
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Conmpound 16 as an anmmoni um salt. WD 2008/ 054702
PCT/ US2007/ 022829 122 Using the nethod descri bed

w@bwsesamd substituting the appropriate anili nBCT/US2007/022829

coupling partner in place of109

4- (2- am no- phenyl ) - pi perazine-1 -carboxylic acid tert-
butyl ester, Conpounds 17-28 were prepared. Wien a Boc
group was not present in the aniline coupling
partner, the residue resulting fromconcentration of
the 5 reaction m xture wagdhemé 9eated with TFA, but
was i nstead dissolved in DVSO ACN (3:1) and purified

usi ng reverse-phase HPLC to provide the si rgd
product. Exanple 20 Preparation of Co nd /29
und A

Step 1 Sypt hesi s of Internedi ate Conpgur N
~ N N NJ) BocHATUT™MEA sol uti/omNof H
2- br ory-_t/hi agal et 4- gxir boxytic—acitd (2. Brnmol , 2

N, N- i i sopropyl et hyl aPMFe8q% 0 nmol , 0.52 ) And
HATU B2.0 mml, 0.76 g) in DMF (10 ni) was*¥dedi™ “gs
4- (2- ami¥phenyl ) - pi per azi ne-1 -carboxylic aci dBoc
tert-butyl ester (2.0 mmol, 0.56 g). The neaction

m xture was stirred at 80 C for 3 h, and then
concentrated in vacuo. Colum chronatographyagéh gidrb
gel using Hexane/EtOAc (4.5/1) provided npound ‘A as
a yellowsolid (0.67 g, 729 . 1H NWR (400 , 20
cbcl3) ™~ 10.38 (s, 1 H, 8.49 (dd, J =8.0, 1.2 Hz, 1
H, 8.14 ( 1 H, 7.23-7.10 (m 3 H),

m nutes, s
466. 07, obsg

Synt hesigt of Co
mg), PdCl 2(CH3

A mz : H) )=
329 Conpound A (Or051
.0 nol, 2.0 ng), X

Compounds of formula (1),
wherein W is NH and Z is -CR”

wherein R', R%, R, Ar, Y and n are as defined above for the compounds of formula

().

Using the method described in Scheme 7 and substituting intermediate

amine compound xxii for intermediate amine compound xxi, the Anilinopiperazine

Derivatives of formula (1) can be prepared, wherein W is -NH- and Z is CR’.

Scheme 10 illustrates a method for making the Anilinopiperazine Derivatives

of formula (1), wherein W is —-C(R*).- and Z is —CR’.



Phos (0.010 mmol, 4.8 ng) and Cs2CG3 (0.10 mmol, 33

nyg) were |l oaded into a Schlenk tube containing a stir
whasos/ooet onitrile (0.25 nL) was added and t heP€TD82007/022829

was flushed with nitrogen. Phgnyl acetyl ene (0.092

mmol, 10 L) was added to the WD 2008/ 054702

PCT/ US2007/ 022829 123 reaction m xture via a syringe

under nitrogen and the tuke, was aled and put into

an oil bath at 85 C. The %@W@ reacti on was

allowed to stir at this tenperature for @bout 15

hours, then the reaction m xture was cool pd t

tenperatyure and diluted with acetonitrgl & ArThe
resul ti sglution was then_centrifuged 5 gbo 2
hours St Y %I 1000,y pndﬁ_éﬂﬂéﬁj_.ti Ng gruper nat(apd\ was
col l ec ) '

ncentrat ed i , and the res
resi dge was treated with ‘PIEAKV%%E mL) Wt hxxsitii N
for 10 moautes. The TFA sol ution was concentrated i
vacuo and the resulting residue was dissolved in
DVBO ACN (3:1), and purified using reverse % %&HPLC
to provi de Conpound 29 as an anmoni um salt. r%?%’
21 Preparation of Conpound 30 Compound A ({0. 051 mmol ,
24 ny, prepared as described above), PdC13(CH3CN) 2
(5.0 lanmol, 2.0 ng), X-Phos (0.010 mmol, 4."8 ng) and
Cs2CO3 (0.10 15 mml, 33 nmg) were |loaded into a
Schl enk tube containing a stir bar. The tfube
capped with a rubber septum evacuated
W th propyne gas. Acetonitrile (0.25 ) as
through the septumvia a syringe and th Nibe
sealed with a Teflon screw cap under & flow o
propyne gas, and put into an oil bath at 80 C
resul ting reaction was allowed to stir at this W
tenperature for about 15 hours, 20 then the reaction
m xture was cool ed to room t enper at ueemaouhdsi df ferewla (1), whe
with acetonltrl le (5 mL). The resul WIngC@élg-Lmde\%

t hen about out 1000

whifRR FEe BT R e Tt a2 s e bt dar PEHardnotng Bl formula
(|)|n vacuo, and the resulting residue was treated with

TFA (0.5 mL) with stirring for 10 mnutes. The TFA

sol Wsingnthgapethodcdasncrined in Sehemeud and gubaitutiag intermediate

anfyi o EaURE rgoF LEMAAR Su SR bt 1S Aingpinstpaine

Ded0atvesodf faraNRi (Wefnbé prépered) Whémin W is—C(R*),- and Z is CR’.
Scheme 11 illustrates an alternative method for making the Anilinopiperazine

Derivatives of formula () comprising coupling an amine compound of formula xv
with a 2-substituted-thiazole-5 carboxylic acid of formula xix.

Scheme 11

2 HoN’ ’m /}/12
2
M , _ HATU, DIEA
5>= oH * RZ —————
N [ I DMF, 80 °C R‘
e
W g3

xix

Compounds of
formula (l)
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Preparation of Conpound 31 30 Step 1 - Synthesis of of

4-(2-([ 2- (5- et hoxycar bonyl -t hi ophen-2-yl)-thi azol e- 4-
w@ 2008054703 - am no) - phenyl ) - pi per azi ne- 1- car boxyPCT/USZINTI022829

tert-butyl ester Conpound A {440 mol, 190 ng,

prepared as descri bed above), Pd2(DBA) 3 (O 020 mol

18.3 ng), and Ru-Phos (0.050 mmol, 23.3 wer e

| oad At Qs 1054702 P 07/ 02 9 124
whefRf B FE B2 Ao e vt Q0L € g B O?ﬂ'aow%éﬁnsagompounds of
forfrupP@yl With a rubber septum evacuated and refilled

with nitrogen. A solution of

5- EARcGcabstiiued-thiazolerdcarbpxyic am'dmf fosmiuta XI-)Eé(rDbS(coupled

g o A 8L B KO BT bl B4 mtnoo
seWohh iA Sthkhfn7 Sﬁéﬁ%é@ﬁh@l“ @%‘bo?atéb %’Yne'—be%gaﬂl UdiRg Bk methods set

and put into an oil bath at C. The resul'ting
fortrealoveoin Seheraes dvand 9 to psqvnde the Amilisopiperazire: Detvdtives of
forab?ukl 15 hours, then the reaction m xture was cool ed
bomterrperature and quenched with water. The
resulting solution was extracted three tines with
Et OAc/ Ether (1:1) and the conbined organics were
concentrated in vacuo. TEXAMPLESi ng residue was

e |ng flash col um chromat ography on 10
Ge@ﬁ'?@} g%? Rsi ng Hexane/ Et QAc (2:1) to provide
4-( %o{\,[e%té 5e§§é‘rﬁ§>’&ﬁd Pﬁ@h‘ﬁeduﬂ!e%ﬁh&ﬁare ~commercially available were

2-yl')-thiazol @ 4-carbonyl | -am no}- phenyl ) - pi perazi ne- 1
used asiressived. E’@lagentsrand)mltgnneobaneerth@tsara noéicoounergidlly available

welid prafited i the mapiiat B dB5GibRRhgR, “ERRME SHéETa WhES dbtained

on Wﬂfﬁr&ﬁ] 3&2{@0 4bd MH2) -andldre T6B8rted as PpAt B8WhTie from Me4Si with

nurhbe? of ptods,anhbltiplicited amd edupling venstanyd uLHhurlaﬁcdted 4dc
on ap no erazi ne- 1-carboxylic aci _
pafeé}ﬂiaefﬁ@]l"w W\é‘%@'}@ru?@gg ﬁ’ﬁ; gwepm%eaﬁegsama% eT‘FRe?fPU“Sd using
I
an pBEBIEHRATRARL I ek shBBURy did Sl Sl 10a LO
coluimam Altechepiatiraine € 18) 3vaicuon, 33remneZmn iDyggradieind liewn@sminutes —

1050 5LER0 Miiuseh - Ebg CRAGN, 7 bvles - oasE T Bgninutes -
1094 GH,EN, Co%%oo%ﬁ%ﬂ?:%é‘lggpé}‘e%téﬁleﬁ -usiGABlIEntaR chnologies

Preparation o
LCAMSD SLor (1900t deoiey d.ﬁ/MS‘B} imads speictonatgt. Findl mmnommdscwe re

pup{aqc? B%lFJtrgsLnéno} %hen n(lf;)I g/grwgrséu %@agg'@%ﬁ 250 x 21.2
mrﬁ%?uﬁi{éﬁ&ﬂuegr OXI F?érﬁrﬁéﬁrle ?E?Qe a8, FheShoblid Bhase A is
composed of 0. 1% TFA in H,O and the mobile phase B is composed of CH;CN
(95%) / H20 (5%) / TFA (0.1%). The mixture of mobile phase A and B was eluted
through the column at a flow rate of 20 mL/minutes at room temperature. The purity
of all the final discrete compounds was checked by LCMS using a Higgins Haisil HL
C18 5um 150 x 4.6 mm column and an eluent mixture of mobile phase A and B,
wherein mobile phase A is composed of 0.1% TFA in H,O and the mobile phase B
is composed of CH3CN (95%) / H20 (5%) / TFA (0.1%). The column was eluted at a
flow rate of 3 mL/minutes at a temperature of 60 °C. Intermediate compounds were

characterized by LCMS using a Higgins Haisil HL C18 5um 50 x 4.6 mm column
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(0.32 mmol ) and the m xture was dissolved in a 2:1

m xture of THF: H20 (6 nlL). The resulting reaction was
wW@bkdosmerior o stir at room tenperature for aboutPdBUS2007/022829

hours. 30 The reaction m xtyfe was then acidified

using aqueous HCl (1 M 1 nlL), and the solvent was

renmoved by |yophilization. The resulting residue was

N P e R
oIS SO M BTS00 i

95%)sbz-|t®r(§% dddtA (th1%as Theztaldmnovaelgtechat aflowwete o3

h f 15 h Th
miFloidutds at BicpuifatehBitide da0 210 Toom tenmer ature,

concentrated in vacuo, and the resulting residue was
treated with TFA (0.5 m-) with stirring for 10

m nutes. The TFA sol uti onExamplédn concentrated in
vacuo andthe5re It| Cﬁs‘flue wasgiiissolvedin
DVBQ ACN (3:1) and GPF‘? HEPOWRR phase HPLC

St%? é B;?%I{H?gﬁﬁg)?@égﬂnpound P Wd@m&%rboxﬁéw ethyfester

ing the nethod
des2rBrosw-thiazolerfptarbogylisracid eyl estari(h§Oamaal oﬁ3ﬁemfgé).r4-

SrRReRPRRINE Bric Ba s 2o ta FoReek  (FL2f T Y8 mo),
S- Iﬁlﬁo§(d\béb ni'rﬁoBQS m@ aer’ p@ta%@ldr'ﬁ 'pﬁBsﬁ’rﬁate tnbasnc monohgdrate (1.5

br ono- t hi azol e- 4~ car boxylic acid

mrg(pl 01\35\g)ovveseolpadggi|m°rw8ahlenbtqug eomtawung a szsbat TheS¢hlenk

tudg s EpEd i rdbiok? sBbrih, lieuatetafd il fifdoen
Toh}éfnb (Qtﬁl Mi wag@ddal Qhroh@h?ﬁe I@I@B’tum ViaZd sgblngé" Bﬁd "tl@@SbhFéﬂk tube

heated to 80 C and lowed to stir” at
wasaeplachwuh @ Tefforageraw cw underrectiow 10é niteagen, and mu;tmta @n oil bath

at V\B& °&9°I1h%dreta?:tlon was allowed to stir at 100 °C for 15 hours, then the reaction
mixture was cooled to room temperature and filtered through celite. The filtrate was
concentrated in vacuo and the resultant crude residue was purified using column
chromatography on silica gel (eluent: Hexane/EtOAc (4:1)) to provide 2-(4-Methoxy-
phenyl)-thiazole-4-carboxylic acid ethyl ester as a yellowish solid.

Step 2 — Synthesis of 2-(4-Methoxy-phenyl)-thiazole-4-carboxylic acid

A mixture of 2-(4-Methoxy-phenyl)-thiazole-4-carboxylic acid ethyl ester and
lithium hydroxide monohydrate (2.0 mmol, 84 mg) was diluted with a 2:1 mixture of
THF:H.O (6 mL), and the resulting reaction was allowed to stir at room temperature
for about 15 hours. The reaction mixture was then acidified using aqueous HCI (1
M, 10 mL), then dried via lyophilization to provide 2-(4-Methoxy-phenyl)-thiazole-4-
carboxylic acid as an ammonium chloride salt. HPLC-MS RT= 1.37 minutes; mass
calculated for formula C11HgNO3S 235.03, observed LCMS m/z 236.10 (M+H).

Step 3 — Synthesis of Compound 10
To a solution of 2-(4-Methoxy-phenyl)-thiazole-4-carboxylic acid (0.1 mmol),
N, N-diisopropylethylamine (0.50 mmol, 87 uL) and HATU (0.10 mmol, 38 mg) in
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tenperature and concentrated in vacuo. The resulting

resi due was purified using colum chronmatography on
waeiosose7gel (el uent: Et OAc) to provide intermeRPCHUS2007/022829

Compound G as a yel | ow solig43HPLC- M5 RT= 1. 40

m nutes, mass cal cul ated for 25 fornula C18H22Br N5C3S

467. 06, observed LCM5S nfz 468.05 (M+rH). Exanple 26

o 85l bthe 5 SOLRR e BBt islerenun

este?g@( 199001/ S8 4RA° TheARsuRinigNe Bt ek Aeated D 80 °C and allowed
Pdp( DBA) 3, S Phos N H V.  SBr C-N) + or ~ H K3PO,

to stif aiihisstenEattrfor ¥ N, i@ whicBdimetheBeacton orikturawias cooled

to ripRamBersy G chOGA TR e HRCKQIL ENE sruliHg Ry e fips treated

VTR SR PR e QBT e (B35 A pongentrated n

vacog o aravide 2 soluteovhich nalsadissnlvechin DMSQYATEN (3t andthe

resiJide s618p5 Wekondisd 15ihe rgveine PRase FIRLS Ipividé,Gmpaund 10

as aPSmmoniti® S%“@acti onis allowed to stir at this
tenperature tor about 15 hours, then the reaction

m xture is cooled to roomtenperature and diluted wth
acetonitrile (5 nm). The 10 resulting solution is
centrifuged at about 100@—%%9&2@; about 2 hours. The
resul ting supernatﬁgba,ia%oﬁ@flcﬁﬁﬁ‘g&,ﬁpg concentr at ed

in vacuo, and, if the coupled product does not
c orficad solutiBoof dhieaale-G-harhoxylid acidd0:0&6 owl,i ¥0 mg), N,N-

s SaF35 b BB 2 el s 5l 10 mo 0w
(1 AR Eio B2 STRUPREhT AL OBl pRias dahfdsir
(0. 70rMnd) 28 my). iThetresultingmeactiorawas heatedaio80 Y andraliowed to stir

T e A T 2
roofaehipfatt® dHE (coReeAPatRBTTA Vakld S Thk resulting residue was reacted
with TFA (0.5 mL) for 10 minutes. The TFA solution was then concentrated in
vacuo to provide a crude residue which was purified using reverse phase HPLC to
provide Compound 2.

Example 3
Preparation of Compound 3

Using the method set forth in Example 1 above and substituting
methylboronic acid for 4-methoxyphenylboronic acid in step 1, Compound 3 was
prepared.

Example 4
Preparation of Compound 4

Using the method set forth in Example 1 above and substituting
phenylboronic acidfor 4-methoxyphenylboronic acid in step 1, Compound 4 was
prepared.
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Usi ng the above nethod and the appropriate coupling
partners, conpounds 20 34-78 were prepared. Exanple
wQ@72008@spar at i on of Conpound 79 Using the net hpdr/us2007/022829

descri bed in Exanple 26 and yp4 ng benzot hi ophene-2- 25
boronic acid (0.1 mmol) and Conpound G (0.050 nmol, 23
ng) as coupling partners, Conpound 79 was prepared.
Exanpl e 28 Preparati on of Conpound 80 WD 2008/ 054702
PCT/ US2007/ 022829 127 Using the nethod described in
Exanpl e 26 and using 2-fl| gxafmdle 5Tt hoxy- phenyl
boronic acid (0.1 nmol) an nmpound G (0.050 mmol, 23
mg) as coupling paPreparstiorcoffbomnpousd Svas prepared. 5

of - 0@ s iy P BhorZbiarB TR aE aoid (Fa5F iyl To mo),
N,N%iis@pﬂopgléiﬁ%lhmiﬁ\é S@.QO inSraBI, PBYihg) St #MATE (0.060 nMBR11.9 mg) in
87 L) an HAUeé)O. O mol, 38 ng) in DVF (1 m-) was
DM (el -was adderbd2ranainaphenyl)-pipesaziag- Inearpoxyichaniy ter:butyl

esE 40l Pamiveh 26 i 3 P8 st denctioh via RedRl o 8 and allowed
to i & thi%f@ﬁfp%fra’tblﬁe forr1 soheLs, AfeeMOMIEE timd g l‘g'é@tiéﬁ?rﬁith%‘was

m xture was cooled to roomtenperature an

cogledde moomttethpenatuse aod coneentsatedtin wgcue sthruteswiing residue was

react i TE 0,5 m-) f 1 1 nytes at _room
req e it TPA (Ol R Orlndes oo A P13 Bl e kanoentrated
in Vacoo@Ystovitiet ERmlel resititien RRicH WasBFifiRd iding fevéts@Bhase HPLC
’ reverse p\lglase 15 HPLC to provide Co:rpou%oll %1. LCI\/g
to peavidea@ompeuodret ention times for Illustrative

Ani | i nopi perazine Derivatives are provided in the

tabl e, Conpound nunbers in the table correspond to

t he conpound nunbering i nEtxaﬁh%g@i fication. 20 Table
1 Conpound Cbserved LCNVS - mz (MtH) retention
tinme Preparation of Compound 6

Using the method set forth in Example 1 above and substituting 3-pyridyl

boronic acid for 4-methoxyphenylboronic acid in step 1, Compound 6 was prepared.

Example 7
Preparation of Compound 7

Using the method set forth in Example 1 above and substituting 4-pyridyl
boronic acid for 4-methoxyphenylboronic acid in step 1, Compound 7 was prepared.

Example 8
Preparation of Compound 8

Using the method set forth in Example 1 above and substituting 2-thiophene
boronic acid for 4-methoxyphenylboronic acid in step 1, Compound 8 was prepared.

Example 9
Preparation of Compound 9
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(mnutes) 2 289.23 2.67 3 303.25 2.95 4 365.28 3.84

5 367.06 3.06 6 366.17 2.87 7 366.15 2.46 8 371.14
W@2@®8/05402405. 37 4. 03 10 395.22 3.95 WO 2008/ 0B&i7022007/022829

PCT/ US2007/ 022829 128 11 421189 3.9 12 370.78 3.42

13 393.33 3.79 14 421.33 4.10 15 421.31 4.11 16

407.22 3.86 17 408.26 3.69 18 408.26 2.85 19 408. 25

23 Bt Redosetloart iy Exdgie $ abougand sloghuiting 5-(4.4.5.5-
tetg&g%tﬁlé[il-,%ﬂdi?)ga%&glgasz-ﬂrl)%nzaﬂjrgﬁ%r%n‘?etﬂéxyp?@n?lzﬂor%ﬁic acid

in step 1, Compound 9 was prepared.

Example 10
Preparation of Compound 11

To a solution of 2-(2,3-dihydro-benzofuran-5-yl)-4-methyl-thiazole-5-
carboxylic acid (0.10 mmol, 26 mg), N,N-diisopropylethylamine (0.50 mmol, 87 pL)
and HATU (0.10 mmol, 38 mg) in DMF (1 mL) was added 4-(2-aminophenyl)-
piperazine-1-carboxylic acid tert-butyl ester (0.10 mmol, 28 mg). The resulting
reaction was heated to 80 °C and allowed to stir at this temperature for 15 h, after
which time the reaction mixture was cooled to room temperature and concentrated
in vacuo. The resulting residue was treated with TFA (0.5 mL) with stirring for 10
minutes, then the TFA solution was concentrated in vacuo. The resulting residue
was dissolved in DMSO/ACN (3:1), and purified using reverse phase HPLC to
provide Compound 11 as an ammonium salt.

Example 11
Preparation of Compound 12

Step 1 — Synthesis of 2-(5-methyl-isoxazol-3-yl)-thiazole-4-carboxylic acid

A mixture of 2-(5-methyl-isoxazol-3-yl)-thiazole-4-carboxylic acid ethyl ester
(0.24 g, 1.0 mmol) and lithium hydroxide monohydrate (84 mg, 2.0 mmol) was
dissolved in THF/HO (2/1, 9 mL). The resulting reaction was allowed to stir at room
temperature for about 15 hours, then acidified using 20% aqueous HCI. The solvent
was removed by lyophilization to provide 2-(5-methyl-isoxazol-3-yl)-thiazole-4-
carboxylic acid (21 mg).

Step 2 — Synthesis of Compound 12

To a solution of 2-(5-methyl-isoxazol-3-yl)-thiazole-4-carboxylic acid (0.10
mmol, 21 mg) N,N-diisopropylethylamine (0.50 mmol, 87 uL) and HATU (0.10 mmol,
38 mq) in DMF (1 mL) was added 4-(2-aminophenyl)-piperazine-1-carboxylic acid
tert-butyl ester (0.10 mmol, 28 mg). The resulting reaction was heated to 80 °C and



10

15

20

25

32 454.26 3.82 33 454.25 3.84 34 458.25 3.51 35

458.25 3.61 36 458.24 3.60 37 408.30 2.99 38 408. 26
WS@2@8/05802 422. 28 3.81 40 355.26 3.09 41 421. POr/4sR47/022829

42 415.21 3.62 43 425.26 4.3P¥s WD 2008/ 054702

PCT/ US2007/ 022829 129 44 413.26 4.17 45 413.25 4.17

46 329.29 3.42 47 409.33 3.85 48 421. 29 4 32 49

371, Q 409.25 4.3 35 0.. 52 425,
allowg s Adpistgmpasating forfon oater Weh yiethe Baclon pixture was
co@l@d‘l& Jfoé’ﬁa témbérat@?e éﬁa c%ﬂcént?é‘ied 5:8 vé&lo 2$hé r8sulfi¥g residue was
treated W|th TFA (0. 5 mL) wuth st|rrmg for 10 mlnutes then the TFA solution was
concentrated in vacuo to provide Compound 12 as an ammonium salt.

Example 12
Preparation of Intermediate Compound A
N

|
HQNQ
N
$
oc
A
Step 1 — Synthesis of 4-(3-nitro-pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl
ester
A solution of 4-chloro-3-nitro-pyridine (2.0 mmol, 0.32 g), triethylamine (3.0
mmol, 0.42 mL) and piperazine-1-carboxylic acid tert-butyl ester (2.5 mmol, 0.47 q)
in dioxane (2 mL) was irradiated using microwave for 8 minutes at a temperature of
150 °C. The reaction mixture was concentrated in vacuo, and the resulting residue
was purified using flash column chromatography on silica gel (eluent: ethyl acetate)
to provide 4-(3-nitro-pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl ester as a
yellow solid (633 mg, quantitative yield). 'H NMR (400 MHz, CDCls) & 8.87 (s, 1H),

8.40 (d, J = 5.6 Hz, 1H), 6.87 (d, J = 6.0 Hz, 1H), 3.68-3.56 (m, 4H), 3.32-3.18 (m,
4H), 1.48 (s, 9H).

Step 2 — Synthesis of Compound A

To a solution of 4-(3-nitro-pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl
ester (633 mg) in MeOH/EtOAc (1:1, 7 mL) was added Pd on carbon (5% Pd). The
reaction mixture was stirred under a hydrogen atmosphere at room temperature for
about 15 hours, then filtered through a pad of celite. The filtrate was concentrated.
in vacuo to provide Compound A as a solid. HPLC-MS RT= 1.10 minutes, mass
calculated for formula C14H22N4O2 278.17, observed LCMS m/z 279.28 (M+H).
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2.90 80 414.30 2.57 81 372.21 2.13 Exanple 30

Preparation of conpounds 83-88 5 Using the method

described in Exanple 26, gxgmplid 13zi ng the appropriate

reactants, the follow ng TTTustrati ve conpounds of the
i nventi on wer ePrephsationdof internmeédiateSsompourd & se phase
HPLC. LCM5 mz Conpound Structure (MH)  -Y
Sr--T-'-NH H N |

HaNT Y
N
()
Boc
B
3-lodo-pyridin-2-ylamine (1.0 mmol, 0.22 g), piperazine-1-carboxylic acid tert-
butyl ester (1.2 mmol, 0.22 g), Cul (0.10 mmol, 19 mg) and KsPO, (2.0 mmol, 0.42
g) were loaded into a Schlenk tube containing a stir bar. The tube was capped with
a rubber septum, evacuated and refilled with nitrogen. Ethylene glycol (2.0 mmol,
0.11 mL) and 2-propanol (2 mL) were added through the septum via syringe. The
tube was sealed with a Teflon screw cap under a flow of nitrogen and put into an oil
bath at 95 °C. The reaction was allowed to stir at this temperature for about 15
hours and was then cooled to room temperature and filtered through celite. The
filtrate was concentrated in vacuo and the resulting residue was purified using flash
column chromatography on silica gel (eluent: EtOAc/MeOH/Et3N (90:5:5)) to provide

Compound B (26 mg). HPLC-MS RT= 1.18 minutes, mass calculated for formula
C14H22N4O, 278.17, observed LCMS m/z 279.25 (M+H).

Example 14
Preparation of Intermediate Compound C

Using the method set forth in Example 13, and substituting 3-iodo-pyridin-4-
ylamine for 3-iodo-pyridin-2-ylamine, intermediate Compound C was prepared as a
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solid (36 mg). HPLC-MS RT= 1.14 minutes, mass calculated for formula
C14H20N4O, 278.17, observed LCMS m/z 279.25 (M+H).

Example 15
Preparation of Intermediate Compound D

HoN
~

N
|

Boc
D

Step 1 — Preparation of 4-(2-nitro-phenyl)-3,6-dihydro-2H-pyridine- 1-carboxylic acid
tert-butyl ester

1-Chloro-2-nitrobenzene (3.00 mmol, 475 mg), Pd>(DBA); (0.060 mmol, 55
mg), S-Phos (0.18 mmol, 75 mg), 4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-
3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester (4.0 mmol, 1.2 g) and
KsPO4 (4.5 mmol, 1.0 g) were loaded into a Schlenk tube containing a stir bar. The
tube was capped with a rubber septum, evacuated and refilled with nitrogen.
Toluene (5 mL) was added through the septum via a syringe and the tube was
sealed with a Teflon screw cap under a flow of nitrogen, and put into an oil bath at
100 °C. The reaction was allowed to stir at this temperature for about 15 hours,
then the reaction mixture was cooled to room temperature and filtered through
celite. The filtrate was concentrated in vacuo and the resulting residue was purified
using flash column chromatography on silica gel (eluent: 14% EtOAc in Hexane) to
provide 4-(2-nitro-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester
as a brown solid 660 mg, 72%). 'H NMR (400 MHz, CDCl5) § 7.90 (dd, J=8.0, 1.6
Hz, 1H), 7.568-7.53 (m, 1H), 7.44-7.39 (m, 1H), 7.30-7.27 (m, 1 H), 5.62-5.58 (m,
1H), 4.04-4.01 (m, 2H), 3.64 (t, J= 5.2 Hz, 2H), 2.36-2.30 (m, 2H), 1.49 (s, 9H).

Step 2 - Synthesis of Compound D
0.15 g (0.50 mmol) of 4-(2-nitro-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic
acid tert-butyl ester was mixed with sodium sulfide nonahydrate (0.31 g, 1.3 mmol)
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N GN 31A Boc Boc O 5 /0 Step A - General Procedure
WD 2008/ 054702 PCT/ US2007/ 022829 132

and a solution of EtOH/H,0O (1/1, 2 mL). The reaction was heated to 60 °C and
allowed to stir at this temperature for about 15 hours, after which time the reaction
was quenched with water. The resulting solution was extracted with EtOAc/Ether
(1/1) three times and the combined organics were washed sequentially with water
and brine. Concentration of the organics in vacuo provided intermediate compound
D as an oil (112 mg, 82%). 'H NMR (400 MHz, CDCls) § 7.10-7.06 (m, 1H), 7.01-
6.98 (m, 1H), 6.82—6.74 (m, 2 H), 5.82-5.74 (m, 1H), 4.08-4.02 (m, 2H), 3.63 (t, J =
5.6 Hz, 2H), 2.44-2.38 (m, 2H), 1.49 (s, 9H). HPLC-MS RT= 1.69 minutes, mass
calculated for formula C1sH22N20O2 274.17, observed LCMS m/z 297.20 (M+Na).

Example 16
Preparation of Intermediate Compound E

HoN

N
I

Boc
E

A solution of 4-(2-nitro-phenyl)-3,6-dihydro-2H-pyridine-1-carboxylic acid tert-
butyl ester (500 mg) in MeOH/EtOAc (1:1, 10 mL) was mixed with Pd on carbon (5%
Pd, 400 mg). The reaction was stirred under a hydrogen atmosphere at room
temperature for about 15 hours, then the reaction mixture was filtered through a pad
of Celite and the filtrate was concentrated in vacuo to provide intermediate
compound E as an oil (424 mg, 93% yield). HPLC-MS RT= 1.57 minutes, mass
calculated for formula C1sH24N20; 276.18, observed LCMS m/z 277.33 (M+H).

Example 17
Preparation of Intermediate Compound F
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2- Bronot hi azol e conpound (intermedi ate G described in
Exanple 26) (0.1 nmol, 0.046 g.),

w(aA 28054792 azol e- 4- Boroni ¢ aci d picolinic esterP¢DU007/022829
mol ), Pddppfd 2 (10 nol % #20 K3P04 are taken up in
di oxane. Degassed and flushed wth Argon and heated
to 80C for about 15 hours. Di oxane was renoved and the
5 residue was taken in ethyl geetate, washed with
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Filtered and concentr at dhpurified by silica
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yield. Mass cal cul ated for B H25N703S 455. 11.,
observed LCVM5 nfz 456.20 (MgH) [lO Step B - Preparation
of Title Conpound To a solutrgn of the conpound 31 A
(0.10 mml, 0.045 g.) in tolugge (0.5 nm-) was added
3, 4- di met hoxyphenyl brom de (0.11 nmol) Cul (0.004g.),
K2co8 ( 0.21 mmol, 0.030g), Bnd trans-N,

St eg aggg@ﬁ %Cc}‘, ﬁ’r%?’?}ﬁ 4((3%(1)” né}g/n) EP 'éég{zg’ ) orb%&slicca cid tert-
bufybestb@ hours. The m xture was cooled to room
tenperature, and concentrated under reduced press

The 1-Bi0 Uﬁézﬂ%@hﬁﬂzﬂmﬁt%m@lw% "E)CRQ QAC)(D, 100 miol, 22.5

[
md); ofieRERASE (320 Himbl, 458 e g 000 @H¥irith, F5) R fpaded
intg atsmledetuh@miuahmgﬂa ehr bars The tubeewladyapped with.a ribber
product fromprep LC was taken in 1 nlL 20 of di oxane
SGBWH‘ teyacratgsandialied with njtrogen.H8:Mathyl-pinerazige flogarioxylic acid

te Bugl@?teri@ﬁ?'rﬁﬂr% \$]I Hbr heﬂeffot %L—Zﬁ%?e %Qggd to the reaction

throagie masqmuhommsyangamamwe ms skaled Wik er Veftbri§3vBw cap
mz 492.20 (MtH) Using the above nethod and utilizing

ungera §BWer|dFﬁf%Q%n pﬁﬁ@riw iBioAh ek bath &k Q0 °Gs The repgtion was
allé\%& W’kﬁ%l’&hl frf ém?%ﬁ‘%% ?%S@;u\;% gﬁg iwnrﬁ’ese%h%'aé’v@é&ed to
rocﬁﬁ@@nhf)éa@to& AT fik&i2dQRIAYhSEitd. 3Bhe Gilttatélwds cdhcentraitéd in vacuo

[\ g 4}62.1208 - . .
and the résulting residue was purified using flash column chromatography on silica
gel (eluent: Hexane/EtOAc (5:1) to provide 3-methyl-4-(2-nitro-phenyl)-piperazine-
carboxylic acid tert-butyl ester.

Step 2 — Synthesis of Compound F

To a solution of 3-methyl-4-(2-nitro-phenyl)-piperazine-carboxylic acid tert-
butyl ester in MeOH/EtOAc (1:1, 20 mL) was added Pd on carbon (5% Pd, 50 mg).
The reaction mixture was stirred under a hydrogen atmosphere for about 15 hours,
then filtered through a pad of celite. The filtrate was concentrated in vacuo to
provide Compound F as a solid (30 mg). HPLC-MS RT= 1.55 minutes, mass
calculated for formula C16H25N302 291.19, observed LCMS m/z 292.37 (M+H).

Example 18
Preparation of Compounds 14 and 15
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14 15

To a solution of 2-(2,3-Dihydro-benzofuran-5-yl)-thiazole-4-carboxylic acid
(0.10 mmol, 25 mg), N,N-diisopropylethylamine (0.50 mmol, 87 uL) and HATU (0.10
mmol, 38 mg) in DMF (2 mL) was added 4-(2-aminophenyl)-3-methyl-piperazine-1-
carboxylic acid tert-butyl ester (0.1 mmol, 30 mg). The reaction was heated to 80 °C
and allowed to stir at this temperature for about 15 hours, then the reaction mixture
was cooled to RT and concentrated in vacuo. The resulting residue was dissolved
in DMSO/ACN (3:1), and the racemic product was purified using reverse phase
HPLC to provide 2 enantiomers. Each enantiomer was then separately treated with
TFA (0.5 mL) for 10 minutes, then each separate TFA solution was concentrated in
vacuo. The resulting residues were separately dissolved in DMSO/ACN (3:1), and
the solutions were then purified using reverse phase HPLC to provide Compounds
14 and 15 as their ammonium salts.

Example 19
Preparation of Compound 16

To a solution of 2-(2,3-Dihydro-benzofuran-5-yl)-thiazole-4-carboxylic acid
(0.10 mmol, 25 mg), N,N-diisopropylethylamine (0.50 mmol, 87 uL) and HATU (0.10
mmol, 38 mg) in DMF (2 mL) was added 4-(2-amino-phenyl)-piperazine-1-carboxylic
acid tert-butyl ester (0.1 mmol). The reaction mixture heated to 80 °C and allowed
to stir at this temperature for about 15 hours, then concentrated in vacuo and the
resulting residue was treated with TFA (0.5 mL) with stirring for 10 minutes. The
TFA solution was then concentrated in vacuo and the resulting residue was
dissolved in DMSO/ACN (3:1) and purified using reverse phase HPLC to provide
Compound 16 as an ammonium salt.
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of Internedi ate Conpound 324920 o o Br OH + HZN ~O O N
| ~> O/ 0 S OH 32A 5 A mxture of 3-bronopyruvic acid

(16.37 g, 98.05 mmol ) in anhydrous dioxane (90 ni-)

Lrsated emécr d%stog%ﬁdeﬁfbo%%r%%gﬁ@o & t@g@ggtﬁgﬁ%%rgpriate aniline
couﬁ%ﬁﬁﬁﬁé’rt |ﬁcblz?ée 64 @ZIaQan?r@nw ﬂerﬁﬁinbOWcéﬁﬂdx?hc abA tert-
crude product was dissolved in saturated sodi um
butyiesterbGoatpoundSd 7728 )Neae] orepared. WhemarB9c grolipsvas not present
in tt}sﬁ?:lj\r_%ﬂiﬁ% go B|S eéérrtr?é:r e rean'ue resiljltlng(}?cgrrall tc%n<(:<(asnt)r(atiAE>?1oof the
reaction mixture was not treated with TFA, but was instead dissolved in DMSO/ACN

(3:1) and purified using reverse-phase HPLC to provide the desired product.

Example 20
Preparation of Compound 29

Step 1 — Synthesis of Intermediate Compound A

To a solution of 2-bromo-thiazole-4-carboxylic acid (2.0 mmol, 0.42 g), N,N-
diisopropylethylamine (3.0 mmol, 0.52 mL) and HATU (2.0 mmol, 0.76 g) in DMF
(10 mL) was added 4-(2-aminophenyl)-piperazine-1-carboxylic acid tert-butyl ester
(2.0 mmol, 0.56 g). The reaction mixture was stirred at 80 °C for 3 h, and then
concentrated in vacuo. Column chromatography on silica gel using Hexane/EtOAc
(4.5/1) provided Compound A as a yellow solid (0.67 g, 72%). '"H NMR (400 MHz,
CDCl;) O 10.38 (s, 1H), 8.49 (dd, J=8.0, 1.2 Hz, 1H), 8.14 (s, 1H), 7.23-7.10 (m, 3
H), 3.72 (br s, 4H), 2.89-2.87 (m, 4H), 1.50 (s, 9H). HPLC-MS RT= 2.39 minutes,
mass calculated for formula C19H23BrN4,O3S 466.07, observed LCMS m/z 467.05
(M+H).

Step 1 — Synthesis of Compound 29

Compound A (0.051 mmol, 24 mg), PdCIlz(CH3CN), (5.0 umol, 2.0 mg), X-
Phos (0.010 mmol, 4.8 mg) and Cs,CO3 (0.10 mmol, 33 mg) were loaded into a
Schlenk tube containing a stir bar. Acetonitrile (0.25 mL) was added and the tube
was flushed with nitrogen. Phenylacetylene (0.092 mmol, 10 uL) was added to the
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WD 2008/ 054702 PCT/ US2007/ 022829 135 | ayer was then

acidified to pH 2 wth concentrated aqueous HCl (21
workgog/os4gsul ting in the formation of a heavy PCT/US2007/022829

preci pitate. This suspensioni@®s extracted with ethyl

acetate (5 x 500 nL). These extracts were pool ed,

dried wth sodiumsul fate, filtered, concentrated,

e 3piia H aS9BHbe B eobR G HASUREEE i afput o

an\ilith We 8596 dTivd idxiiting dedttidve waHlliohedlatb! stin at thié\Ndrherature
33 Preparation of Intermedl ate Conmpound 33A O s SIYO

for@bqub1bibours themthevreastignimaixtuse varscqaled B gpony tegypperature and

BB BAPE Yl 0 e 38 o o

abbGlez n@wam&m 1600tr9huenﬁ$ rduRting s@d&rﬁéﬂaﬂwi(aé coli€ctad,

.24 mol ) was added in one portion, and t
commltat% inMacun, ianddhe fresulting (gsidue wagrtgeamd wntgr%éfp 5 mL) with

stiefipibE o Wohfeiarhs Ve Shifin whe iRehfafid A abTp and the

restitimpPreaidue was didseived-in@MSZIACN (1 aptlipurifigd fuging@verse
m nutes, resulting in a dark brovvn bi phasi ¢ sol uti on.

phase HiRkCe tnprovidesCompound 29,23 an ammaniunhsalt.(3 x 100
m.). The ether extracts were conbined and washed with
5% sat ur at ed aqueous potassi um carbonate (2 x 100 ni)
and 5% sat urat ed aqueous Pramps 2 car bonat e/ 95% bri ne
20 (1 x 50 nlL). The_ conbi'ned extracts were dried over
sodi um sul fate, filRrepatationdf Ganpewnd 80ed at 35-50 C

o c e A O3 il 24 tid, BReatfPen BXeRERbeT bl

Pdgywmcmg@?n@ blogﬂng ), XAPPYB (6 D10 ind!, W8 dgﬁélgs Cs,CO3 (0.10

yield LE 34 Pr'ep aratlon of I nt'erme
mnmln'ﬁ&mgl) Bame M@dedm%SGNEanb&mmana&lg bad.3Fhe tube was

ca;%é2d<\wwraorubber septum, evacuated and refilled with propyne gas. Acetonitrile

—

(0.25 mL) was added through the septum via a syringe and the tube was sealed
with a Teflon screw cap under a flow of propyne gas, and put into an oil bath at 80
°C. The resulting reaction was allowed to stir at this temperature for about 15 hours,
then the reaction mixture was cooled to room temperature and diluted with
acetonitrile (5 mL). The resulting solution was then centrifuged for about 2 hours at
about 1000 rpm. The resulting supernatant was collected, concentrated in vacuo,
and the resulting residue was treated with TFA (0.5 mL) with stirring for 10 minutes.
The TFA solution was concentrated in vacuo and the resulting residue was
dissolved in DMSO/ACN (3:1), and purified using reverse phase HPLC to provide

Compound 30 as an ammonium salt.

Example 22
Preparation of Compound 31

Step 1 — Synthesis of of 4-(2-{[2-(5-ethoxycarbonyl-thiophen-2-yl)-thiazole-4-
carbonyl]-aminoj}-phenyl)-piperazine-1-carboxylic acid tert-butyl ester

Compound A (0.40 mmol, 190 mg, prepared as described above), Pdx(DBA);
(0.020 mmol, 18.3 mg), and Ru-Phos (0.050 mmol, 23.3 mg) were loaded into a
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O NH2 34A A solution of compound 33A (0.777 g, 2.87

mol ) in ethanol (4.00 nL) and tetrahydrofuran (8.00
wongosmssso1 reat ed wi th 2M aqueous sodi um hydr oxPCEUSRD0T®2829

m.). The resulting dark red-ppewn sol uti on was heat ed

at 50 Cfor 2 h. The reaction 5 m xture was cooled to

roomtenperature and concentrated under vacuum The

schrlitiia SeES a3 2% e e e canbaatin  fbhdrfostum,

evadatéd aBd retilled WiR Wittddgh.| A sbhﬁmﬂRﬂ@Em?c@rfboﬂyM@tﬁu@nyl zinc

precipitate in the solution. The m xture was extracted
brathide istThff (&661M\M:t20(mLixwasaddad Yo theneeaskion mixturedhreugh the

ey Ak sy e thiq wBe ViFs Fedelavitn i Telitn Stfiv e under a flow

of an%g@hudﬁd pot htoan ol i5RRlay 90 °O T (e Pl re@Mforﬁ Qan allowed to
m) was treated successively wth PYBOP (0.8

stluaﬂslamemgerawmrr@bom r |5thura,etheo tB@Oean_lonanaﬂerms gooled to

roddepBrAtAC AT Al wh v, FTod regitil sdjutin Sias axyacted

thfé@&m%é wttﬁ EtOACTENeE gf 115&1 ma c&ﬂﬂud@%sorbﬁﬁfés SvdreaoheBntrated in

wth eth y acetate The éxtracts were
vacuobiThedesulting eeswlm V\@scpumfned uusing flash ¢olumnechramatography on

siiE G5 eigD e e/ R AG L 1 oSy bR 4 TRl BrBintprmyidniophen-
2- ﬁﬁtﬁi&iol@-ﬂdcd?bbh%] -BEhifY)- ;Brhém)r) Pé@fﬁ{@wfc%mc}tﬁb weident- butyl
w th 0-3% dichloronmethane-acetone to provi de conpound

este asasyelloyesoligh(13i0 mgo51%8. C/MBoHPLCM$) RT2@. S mNputes, mass

caBPIRERT Bl AR Caer s O S R B RUBREIL VB (R B3 TG+,
conpound 34A (0.059 g, 0.144 mol) in 1.25 M hydrogen

25 chloride in nethanol 52 O nm), in a seal ed tube,
Step 8 sbynpthegisiaf Geupeund 31oom tenperature. Additional

L 25'\@2'_@ é-@tﬁ@&gg%%ny‘-%|c9p%—2%§th%dz%?eq4-%%b6r?ﬁ]-amino}-
phenyl)-piperazine-1-carboxylic acid tert-butyl ester (23 mg) of was dissolved in TFA
(0.5 mL) and the resulting solution was stirred for 10 minutes at room temperature.
The TFA solution was then concentrated in vacuo, the resulting residue was
dissolved in DMSO/ACN (3:1), and the resulting solution was purified using reverse
phase HPLC to provide Compound 31 as an ammonium salt.

Example 23
Preparation of Compound 32

4-(2-{[2-(5-ethoxycarbonyl-thiophen-2-yl)-thiazole-4-carbonyl]-amino}-
phenyl)-piperazine-1-carboxylic acid tert-butyl ester (87 mg, 0.16 mmol, prepared as
described in Example 22, step 1) was mixed with lithium hydroxide monohydrate
(0.32 mmol) and the mixture was dissolved in a 2:1 mixture of THF:HO (6 mL).
The resulting reaction was allowed to stir at room temperature for about 15 hours.
The reaction mixture was then acidified using aqueous HCI (1M, 1 mL), and the
solvent was removed by lyophilization. The resulting residue was taken up in DMF
(3 mL) and to the resulting solution was added HATU (60.8 mg, 0.16 mmol) and
DIEA (87 pL, 0.5 mmol), followed by cyclopropylamine (11uL, 0.16 mmol). The
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stirred an additional three days at roomtenperature.
wab@soeeel i on  sol ution was concentrated at 50PQ/ESIH07/022829

dried under vacuum The resifthg was redissolved in

acetic acid (10.0 nL, 176 mmvol) and heated for about

15 hours at 90 C. The reaction was then cooled to

ros BGHRBE RO GiSdTacton B reich fe o Hirit s JeipBratuft for

ab&@ 15 RGlrd! AtHROrdaRSS Phikilire W&fsttﬁ@ﬁ*(:@o%@]' tBtrbSFh Rtberakite,

extracted wth ethyl acetate (3 m.). The extracts
congendrateriit vaclo, andiibel rmulhng)resm;e Was émamdawnbd'cﬁmfﬁ 5 mL) with

stidiidt fo nibldeSs The TP A sobRR WA A RhBIAL inyago and the
esUfRYRARLE 8 dRoERBETh DISOIACI! ol Mg e

A sol ution of conmpound 35A (

phasmHPL(htOt providey@ompound 322a08n ammq)nmm mlhol (2.00
m.) and water (1.00 nL) was treated wth 2M aqueous
sodi um 15 hydroxide (0.060 nL). The sol ution was

stirred for about 15 hourgxsgthple?o24n t enperature, then 5
hours at 50 C. The sol ut |'Un_\70%?r'hen concentrated at

50 C and dried undrepatdiooroffGompoindh38rs to provide

car @r an 0| I re@(ﬁ%@%@%&"?ﬁ‘%%ﬁ Mrﬁgpsodl ﬁg]ne for

t fqsaveyel y with PYBOP (0.124
Cyd'ép’%?a%he eaﬁ'dz?bgg ﬂﬁ%mrpﬁ% ine (0.100 ni, 0.910

mml) and Prepar ative Exanple 2 (0.069 g, O. 246

nmol ). The reaction mxtyte wa irred four days at
45 C. The reaction nixt Hé—’éﬂﬂﬂﬁien cool ed to room
tenper at ure angrdpafeH bRfhestnfddiste-Cénpotifd g el d a

yel | ow-orange oil. 50% saturat ed aqueous potassium

carbonate (15 nlL) was added, Pan e m xture was

extracted wth dichloro L5 m.). The 25
ve

extracts were conbined, N,ed nhydrous sodi um
sulfate, filtered and g oncentrat d to yield an orange
oil (0.157 g). The 0|I was dISS d in chloroform

N
BOC

G
To a solution of 2-bromo-thiazole-4-carboxylic acid (0.78 mmol, 0.16 g), N,N-

diisopropylethylamine (1.5 mmol, 0.26 mL) and HATU (0.78 mmol, 0.30 g) in DMF
(10 mL) was added 4-(3-amino-pyridin-4-yl)-piperazine-1-carboxylic acid tert-butyl
ester (0.78 mmol, 0.22 g). The reaction was heated to 80 °C and allowed to stir at
this temperature for about 15 h, then the reaction mixture was cooled to room
temperature and concentrated in vacuo. The resulting residue was purified using
column chromatography on silica gel (eluent: EtOAc) to provide intermediate
Compound G as a yellow solid. HPLC-MS RT= 1.40 minutes, mass calculated for
formula C1gH22BrNsO3S 467.06, observed LCMS m/z 468.05 (M+H).

Example 26
General Method for Boronic Acid/Ester Coupling with 2-Bromothiazole Derivatives
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(3.0 m) and trifluoroacetic acid (3.0 nL) and was
stirred for about 15 hours at room tenperature. The

w0 e@8Ms4om sol uti on was then concentrated, and PEEUS2007/022829
resi due was redissolved in1260 nL 1:1 formc
acid-water and purified by reverse-phase WO
2008/ 054702 PCT/ US2007/ 022829 138 chromat ography on a
Wat er  25mm PrepLC colum to prowdethetltle o

cgmpﬂn s as@epl orl ess oil % y| e

N'\FN( Dwgsg} 8 9. §6 (_SPeOBApfPhog /%/]1( %ﬁ@
s 2H), 8,72 (s /1 IH)O,‘ Dn&anélooédorn S, , 68 ébr S

2H) 7.900 7. 3 346(brs AR | 332(br sC)

4H) : Mdc= 4086. Exarrple 37 Prepardfion of: 0 SN

H ~-N) HN.NJ N H K3P04 (0.20 moly 42 ng),

Pd2(dba)3 (7.0 nol, 6.4 ng), X-Phos (O 020 10 nmol ,

+. BBz agicbRepnApalaster (L avmehans KeRQuP- 1Emply 2hme) are

loadﬁ@htd“ﬁ fichlc,frfkIr t%ﬁé)ddnfalﬁmgch §@Barbahd to 8R ©be(d aéi@ed a solution
and 4-pyrazol eboronic acid pinacol ester

of P(da([BA)mﬁIQ LBO), Mg My 8- H’Iumsjéﬁjomnmnd cthing) and eh2-

bror?\‘éﬂﬁ% SRR TiOlaga MR TIGOEE Rr6 M) 5Gebe i
rusfgd YAsnd g rdus)y,%%e%g@mgtéhdm.ﬁm PBall A 56°C. The

sept um syringe, en t t ube
reacvm is adlbeedwto tshir at this temnperatwre forgbautddr haurs) thendhe reaction

t 110 AT
minflise i Soal0 18 Sedih demuatify 808 aMetgd vein Acelonisbds mL). The
resdlﬁﬁ?%@h%% E&nt |ﬁ:3;é6°é{ra?oo@ﬁéob '?th %F%bb@ﬁ%hbefb The resu|t|ng
m Xture was Co0O roomtenpera ure e react
supematamteis waledted aadadrcentatgd /a vaedopand;ét theecoaupted pmduct does

[trat vvas concentrated in wvacu The resj
not paatairE BEG aroveaeg ehuing reaua s dissaleaia DMYRAGR,3:1) and
Ut U YOUBESHORESIHPECE N W (356 kLo R oo
groap abe rlesmjtnasg; resithee isvteeRte@Math TFA (0.5 mL) with stirring for 10 minutes.
The TFA solution is then concentrated in vacuo and the resulting residue is
dissolved in DMSO/ACN (3:1) and purified using reverse phase HPLC to provide the

desired product as an ammonium salt.

Using the above method and the appropriate coupling partners, compounds
34-78 were prepared.

Example 27
Preparation of Compound 79

Using the method described in Example 26 and using benzothiophene-2-
boronic acid (0.1 mmol) and Compound G (0.050 mmol, 23 mg) as coupling
partners, Compound 79 was prepared.

Example 28
Preparation of Compound 80
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2-t hi ophen- 2-yl -t hi azol e- 4- cgpipoxylic acid (0.10 mmol ,

21 ng) and CD (0.10 mml, 16 ng) in DVF (0.5 m-)

was stirred at roomtenperature for 1 hour. To this

[ uti d - i jidin-1-vl- | am 1 0
ool 5pUSHR A THAwsHRIARHbRY T Extinebh 28 Ao sl g upto-5-
metRoXy-pRéhyd bofyRe atRl @1 mmél) hhb%drﬁ?@@rﬁ@@(@é@hm&?% mg) as
hour's. The reaction m xture was cooled to room
couplingeparinare, Camgpound 80was prepatedn DVSQO acetonitrile

(3:1), purified using reverse phase HPLC to provide
the title conpound. HPLC-MS RT= 6.20 m nutes, observed

LCMB nfz 370.23 (MH). IEkdfpprg2ghi s nethod and

utilizing the apprf)lﬁri ate reactants, the foll ow ng
il lustrative conpolftrépatstiontod Gorapeund 8hventi on were

"N o SARTREC! STHNIBaFy- 1 mealf-dsatborvl Acd (¢ md, 01
mmol), N,N-diisopropylethylamine (0.50 mmol, 87 uL) and HATU (0.10 mmol, 38
mgq) in DMF (1 mL) was added 4-(3-amino-pyridin-4-yl)-piperazine-1-carboxylic acid
tert-butyl ester (0.10 mmol, 28 mg). The reaction was heated to 80 °C and allowed
to stir at this temperature for about 15 hours, then the reaction mixture was cooled
to room temperature and concentrated in vacuo. The resulting residue was reacted
with TFA (0.5 mL) for 10 minutes at room temperature, then the TFA solution was
concentrated in vacuo. The resulting residue was purified using reverse phase
HPLC to provide Compound 81.

LCMS data and HPLC retention times for lllustrative Anilinopiperazine
Derivatives are provided in the table, Compound numbers in the table correspond
to the compound numbering in the specification.

Table 1
Compound | Observed LCMS HPLC-MS
m/z (M+H) retention time

(minutes)
2 289.23 2.67
3 303.25 2.95
4 365.28 3.84
5 367.06 3.06
6 366.17 2.87
7 366.15 2.46
8 371.14 3.63
9 405.37 4.03
10 395.22 3.95




WD 2008/ 054702 PCT/ US2007/ 022829 140 Exanple 39

Preparation of: 0O/ SH\ NSEN S Step A -
w@yshesds of | nternedi ate Conpound 39A H2N | PESYS2087/022829

39A A solution of 1-fluoro-2tpgtro-benzene (2.0 nmol,

0.21 nm.), triethylamne (3.0 nmmol, 0.42 m-) and

thlormrphollne(SOmmI 030m ) in dioxane(2m )

was irradi ated

DI Ilu III bl IUI J.J III II CD cu.

t enper at ur e of 11 0 C.| The é%.f‘ggl 10 was en coolled
to room tenperaiygre and COREERE’ at ef iTn vagys and t|he
resulting fesidue was purified using colum
chromat ography d@ siljca g&93.88 provyi de 4-3.29
Nitro- phenyl Y- t-hieomerpbhoeline TJothe solutionof thHi s
nitro con‘pound i vecH (10421m'§§5 was added 4Pdoon carlbon
(5% Pd, 100[mm) .15|ne eswééflg reacton m‘fu”n WA
stirred undér a hydrogen nosSphere|at room
tenperature|for 1@out| 15 heer.22 The|l1l5 read:860n
m xture waslfiltered through_a p::lri of celite and the
filtrate was cddcentr at ed‘m&zﬁacuo to prc/f9e
COI’TpOUﬂd SIA—HRGECMSR mues; f
cal cul ated for m}l a C10H14I\6%8Jg§4 09, obselz;%% LCVS [ z
195.10 (MrHY.  §igep 2[ - Sysddesi s off TitTe £enpound 20
Usi ng the mget hod descyibed in Exanplle 38 and
substituting cor@®ound| 39A 4@8;32he am ne c@ipB8i ng
partner, the—ttje—eceppou rade—HRECNMS—RF=F8. 99
m nut es, observéd LoVs MZI%%QSOG (MtH) . U§1 ng this
met hod and (TiTiag NG [he appyepriate react S, N
following 25 illustrptive conpounds of the present
i nvention were 123de: MO 20420.964702 | PCT/ U987/ 022829
141 r\

24 448.16 5.26

25 406.32 3.69

26 404.27 3.71

27 421.28 4.16

29 389.22 4.25

30 327.26 3.36

31 443.19 4.28

32 454.26 3.82

33 454 .25 3.84

34 458.25 3.51

35 458.25 3.61

36 458.24 3.60

37 408.30 2.99

38 408.26 3.69

39 42228 3.81

40 355.26 3.09

41 421.20 4.34

42 415.21 3.62

43 425.26 422




ONHN S NN ~N S observed LCV5S nfz 449.15 (MtH)

r' ONHN SNN NN SN 5 HPLCM RT= 5.74 minutes,
wWobmsnssmw LCVMS mz 474.13 (MtH) / \ 0 NH N SPCTMUBR0083022829

N HPLC-MS RT= 4.13 minutes,{12®served LCVS nfz 449. 20

(MFH) 10 ONH NS XINN ON S HHPLCM RT= 5.35

m nutes, observed LCMS mz 516.21 (MtH) Exanple 40 WD

faVaYa¥Ya¥aVal

2008/ 054702 PCT/4§52007/ ULLE@26142 Prepat o of-:
45 413.25 417
46 329.29 3.42
47 409.33 3.85
48 421.29 4.32
49 371.27 3.64
50 409.25 4.34
51 355.26 3.07
52 425.29 3.88
53 355.29 3.56
54 409.22 3.86
55 408.31 412
56 441.31 4.77
57 457.29 4.73
58 421.23 4.3
59 396.24 3.70
60 472.28 3.563
61 472.28 3.84
62 472.25 3.82
63 395.29 3.42
64 500.29 3.98
65 411.29 4.21
66 408.30 3.55
67 422.32 3.06
68 422.36 2.49
69 422.31 2.85
70 385.28 4.03
71 354.29 3.33
72 354.29 3.33
73 418.31 4.25
74 404.27 3.96
75 447.26 4.74
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wBoms/0s782 40A A sol ution of
2-t hi ophen-2-yl -t hi azol e- 4- gggboxylic acid (4.0 mol ,

Preparation of

Oa-NHN S X NN,
PCT/US2007/022829

0.85g) and CDI (4.0 mol, 0.65 g) in DVF (10 m -)
was stirred at roomtenperature for one hour. To the
resul ti ng selutj-er—was—added

4-(2-am no-pher?;ﬁ peragggg:’l - qar boxy:f 2@ acid
tert-butyl [E51 (4 P TMDhg 1 1gl O) [and thgshesuitiing
reaction was 10 heated to %b and [al | ovved o _stir| at
this tenpenaturzg for|3 hog8gp.i8after] whicheginme thle
reacti on mixture wasicooled to roomtenperature tlhen
concentrat ed i #9acup to 4%23\% de 4 crude2.P8si due.| The
crude resi ¢ue putifie ng—ftast—colggn

chr omat ogr aphy ilica SL{@BS, ng 257

Hexane/ Et OAcf 1 guene| (47187225 as dluent 43 provilde
Conpound 40A as a yellow solid, 15iStep 2 -
Preparation of Internediate Conpound 40B F\ O - a-NH
N~ S ,NNH S 40B

Example 30

Preparation of compounds 83-88

Using the method described in Example 26, and utilizing the appropriate
reactants, the following illustrative compounds of the invention were made and
purified using reverse phase HPLC.

LCMS m/z

Compound Structure (M+H)
N\
APt

83 g [Nj 405.20
e

84 d [”] 391.20
/\')oL N\
2

85 N 391.20
d o
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Example 31
Preparation of:

Step B
e
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N
' 31A BOC

Step A — General Procedure
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s N N WD 2008/ 054702 PCT/ US2007/022829 144 o 7NH
CN> SNONO.1 o,.5s. 5366 s~/ \' N o -NHN O
W@ 2048M540536.15 s N o f--~~-NH NS N N O N 5B861/132007/@2829
~0 SOnN~ -NHNs N-Nf8w.21 ;s,0s~\.o0 o NH

NS NN, 449.09

2-Bromothiazole compound (intermediate G described in Example 26 ) (0.1
mmol, 0.046 g.), 1-Boc-pyrazole-4-Boronic acid picolinic ester (0.2 mmol),
PddppfCl, (10 mol%) and K3PO, are taken up in dioxane. Degassed and flushed
with Argon and heated to 80°C for about 15 hours. Dioxane was removed and the
residue was taken in ethylacetate, washed with water, brine and dried over
anhydrous sodiumsulfate. Filtered and concentrated.and purified by silica column.
The desired product was obtained in good yield. Mass calculated formula
C21H25N;0O5S 455.11., observed LCMS m/z 456.20 (M+H)

Step B — Preparation of Title Compound

To a solution of the compound 31A (0.10 mmol, 0.045 g.) in toluene (0.5 mL)
was added 3,4-dimethoxyphenyl bromide (0.11 mmol) Cul (0.004g.), K.CO3; ( 0.21
mmol, 0.030g), and trans-N, N-dimethylcyclohexane (10 uL). The mixture was
degassed and flushed with argon and heated to 100 °C for 16 hours. The mixture
was cooled to room temperature, and concentrated under reduced pressure. The
crude product was taken up in EtOAc (2 mL), filtered and washed with water, brine
and dried over anhydrous sodium sulfate. Filtered and concentrated to get crude
product which was purified by prep LC. The product from prep LC was taken in 1 mL
of dioxane and to it was added 1 mL of 4N HCI and stirred for 1 hr. The reaction
mixture was concentrated and lyophilized to provide the title compound. Mass
calculated formula Co4H25N;03S 491.17., observed LCMS m/z 492.20 (M+H)

Using the above method and utilizing the appropriate phenyl bromide in Step
B, the following illustrative compounds of the invention were made.

M+H Retention
Compound
Observed time



,0 O s o NHN- S, ,NNA477.21 SAO S WO 2008/ 054702

PCT/ US2007/ 022829 145 o NH N S N N, O 475.12

W@200805470H C S , N 525.16 O slo s \ 0 - r_~- NHPQHUSHOM22829
0', S 578.15 S\ / \\,, 83NHN S NN N 462.26 O

NHNS, Nrv N 462.23

0 N\
/?L 2
N
[ ] 462.1 2.08
f@
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/W)L /
e
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0
(@] N\
A @
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,/{:N H N
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e
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S N N , ~
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N\_f‘ NoH D 462.1
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EXAMPLE 32
Preparation of Intermediate Compound 32A

o} 0 s, 0
Br\)J\rrOH + HZNW)LO/\ — -5 | NHO /
° S OH 32A
A mixture of 3-bromopyruvic acid (16.37 g, 98.05 mmol) in anhydrous
dioxane (90 mL) was treated with ethyl thioamidooxalate (13.08 g, 98.22 mmol) for
1.2 h at 50 °C, and was then concentrated at 50 °C to yield a dry yellow solid. The
crude product was dissolved in saturated sodium bicarbonate (150 mL) and water

(150 mL). This solution was extracted with ethyl acetate (6 x 400 mL). The aqueous
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"N HNGOCN S 415.15 ~ OH Exanple 41 Preparation of:

WO 2008/ 054702 PCT/ US2007/022829 147 S| N -NH S
W@R008H3470 Step 1 - Synthesis of Internedi at e BOpPs2NT022829

41A H2N\ N N 41A 5 A sol uiamn of

1-fluoro-2-nitro-benzene (0.32 nmmol, 34 L), N N

di i sopropylethylamne (1.6 mmol, 0.28 nlL) and HCl salt

oo e Ko o el 1, s
theforbeien af a Heavy 'ﬁ?@éi?ﬁa’t@?Tﬁfs skitpehsiohfiPas ektrddted widhsethyl

then cooled to_foomtenperature and 10 concentrated in
acetatau(d ¥H00tmk). Theae teixtrgcisenerdupoaled, griad witk sodisimgulfate,

ity e fafEd Tl QAR (oF B AR o e AR ey

i9®l [ fq t7ae Id\hi | Wi
coBpe S iy s ALl (18, 08 B mERSREI dros

furthes pugiictiomg reaction mixture was stirred under a
hydr ogen at nosphere at room tenperature for about 15
hours. The 15 reaction m xture was filtered through a
pad of celite and the fiEkpapLRes concentrated in
vacuo to provi de conpound 4T A (54 ng, 86%yield).
HPLC- M5 RT= BregmrationotintermadiaieaCempaund 38& nul a
Cl4H18N4 242.15, observed LCVMS nfz 243.30 (M+H). 20

Step 2 - nthesis of Title Conpoufk S
p %/S rrp\_§__<\j\f
o N 0
(o]

Q
\_ OHN ]\fo

HO

33A

A solution of 32A (2.03 g, 9.89 mmol) in tert-butyl alcohol (18.0 mL, 188
mmol) and pyridine (5.5 mL, 68 mmol) was cooled to 0 °C in an ice-water bath. p-
toluenesulfonyl chloride (4.430 g, 23.24 mmol) was added in one portion, and the
reaction was stirred for about 15 hours with gradual warming to room temperature.
The reaction was diluted with water (20 mL) and saturated potassium carbonate
solution (~ 6M, 20 mL) and stirred for 30 minutes, resulting in a dark brown biphasic
solution. The aqueous layer was extracted with ether (3 x 100 mL). The ether
extracts were combined and washed with 5% saturated aqueous potassium
carbonate (2 x 100 mL) and 5% saturated aqueous potassium carbonate/95% brine
(1 x 50 mL). The combined extracts were dried over sodium sulfate, filtered and
concentrated at 35-50 °C to yield a dark brown oil which was redissolved in
dichloromethane, and concentrated at 55 °C to provide compound 33A as a light
brown solid (2.03 g, 80% yield).

EXAMPLE 34
Preparation of Intermediate Compound 34A
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To a prem xed sol ution of

2-t hi ophen-2-yl -t hi azol e-4-carboxylic acid (0. 050
wOor@mB/054702 ng) and HATU (0. 050 nmmol, 19 ng) i n BMFUSDNE022829

m.) was added N, N - diisopropgethylamne (0.25 nmol,

44 L) and 41 A (0.050 nmmol, 12 ng). The WD 2008/ 054702

PCT/ US2007/ 022829 148 resulting reacti on was heated

to 80 C and allowed to stir, at this tenperature for 15

hours. The reaction m xtur irssolved in
Dl\/SO’acetonitriIe(S: i f ushng reverse phase
HPLC to provide the t e npound/” HPLC- M5 RT= 3. 86
m nutes, observed LCMS iz 436.170 H. 5 Using this
met hod and substituting 47%ni dazol -&Mfyl - pi peri di ne

for 4- [1,2,4]triazol-1-yl-pipexidine, the follow ng

mad Sdshios 5t qarpouny AT, B8 el etiaBoRFES0 mL) and
R o0 o e ERRTL i imByae 200
mL3y Tihdr easudting dark redrirdivat sol@mmpwas theatod at-BN°@ foNEBoThe reaction
mixture was cooled to room temperature and concentrated under vacuum. The
residue was then dissolved in water (13 mL) to yield a solution with a pH of 9 which
was acidified with 2N HCI (1.80 mL), resulting in the appearance of a white
precipitate in the solution. The mixture was extracted with ethyl acetate (4 x 100
mL). The extracts were combined, washed with brine (10 mL), dried over
anhydrous sodium sulfate, filtered and concentrated. The crude acid was dissolved
in anhydrous DMF (4.0 mL) and was treated successively with PYBOP (0.809 g,
1.55 mmol), 4-methylmorpholine (0.500 mL, 4.55 mmol), and 1,2-benzenediamine
(0.423 g, 3.91 mmol). The reaction was stirred 14 hours at 45-50 °C. The reaction
was diluted with water (50 mL) and was then extracted with ethyl acetate (2 x 50
mL). The extracts were combined, dried over sodium sulfate, filtered and
concentrated at 55 °C to yield dark red-brown oil (0.628 g). This oil was dissolved in
dichloromethane (8 mL) and purified by flash chromatography eluting with 0-3%
dichloromethane-acetone to provide compound 34A as a yellow oil (0.138 g, 56%
yield).

EXAMPLE 35
Preparation of Intermediate Compound 35A

NH, O7< A O\

34A
A solution of compound 34A (0.059 g, 0.144 mmol) in 1.25 M hydrogen
chloride in methanol (2.0 mL), in a sealed tube, was stirred 14 hours at room
temperature. Additional 1.25M HCI-in-methanol (2.0 mL) was added and the
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42A WO 2008/ 054702 PCT/ US2007/ 022829 149 A solution

of 1-fluoro-2-nitro-benzene (0.50 nmmol, 53 L), N N
walriosopr7apyl et hyl ami ne (0.50 Mol , 87 L) and PCT/US2007/022829

Pi peridin-4-yl-carbamc aci d132rt-butyl ester (0.50

mol, 0.10 g) in 1,4-dioxane (2 nL) was irradiated

usi ng m' crovvave for 10 mnutes at a tenperature of

reé{"czg,p dgéﬁtagg oﬁ%fth&?ggafﬁgv ol r@?er’h'@faglgre The reaction

solugion Wasrrﬂ)rfc@ﬁtrdte@ AE50 PO Enti dribdumdeg va@thmT he residue was
chromat ography on silica to !prow de

|
recigSEMad FeAGHNEIAN (1.0 8Rlch 6. mmal] and hepteh for abput 15 hours at 90

“Cofhé irtion 38 flexl dhotée & ool dehBothbure'hd CincipidBies -c to

yieftha galléwdrahde B, wﬁ@h'ms mT)han wrtﬁfsuht_ldﬂ %alf%%m!iﬂatéu potassium
m xture was stlrred under a Eentatm)s here at

carbgpate solutiom anditer emactgﬁd»uth qtby ate (Bhe10 @alek The extracts

wefl EptbetSlshah ST phoR HHEY et il syt ndie0 e

condBraragd t@bﬁ:ﬁé@@ﬁpéund%&(@iaﬁ@raﬁé@w(03030 fg $0O% yield).
- Synthesis of Title Conpound 15 A solution o

2-t hi ophen-2-yl -t hi azol e- 4- carboxylic acid (0.050
mol, 11 ng) and CDI (OEML@ESJ mg) in DMF (0.5
nm.) was stirred at room for 1 hour. To
this solution was added priparatimi 6ft € Conpound 42A

[1- (2- Ami no- phenyl) - p| pe r|d|n 4-yl]-carbamc acid

tert-butyl ester (0.8 NO! | nmyg). The resulting
reacti on was heat ed RO allowed to stir at
this tenperature for Zﬁ hoﬁ‘rs. e reaction mxture

was cooled to roomtenperature cQncentrated. The
resi due was reacted with TFA (0.5 fL)Nor 10 ni nutes.
The TFA sol ution was concentgatﬁ (&F/vacuo. The

resi due was dissolved in acgtonitrile (3:1),

purified using reverse phase Cto provide the title
comwmaorrmmﬁomsﬂ (0042 ¢\ 0.£$7 nerhokliry tedrahiylifofaran (2.00

mlg, r?mﬁthan(owgb 00 mL) and vn\rlgltt-:?r (1300 r¢1rL()eevaarsqttrela(%2d c\3\tlth 2I\% a%uglc_)'ugI sodium
hydroxide (0.060 mL). The solution was stirred for about 15 hours at room
temperature, then 5 hours at 50 °C. The solution was then concentrated at 50 °C
and dried under vacuum for 1.5 hours to provide an orange oily residue (0.049 g).
This crude sodium carboxylate was redissolved in N,N-dimethylformamide (5.00
mL), and treated successively with PYBOP (0.124 g, 0.238 mmol), 4-
methylmorpholine (0.100 mL, 0.910 mmol) and Preparative Example 2 (0.069 g,
0.246 mmol). The reaction mixture was stirred four days at 45 °C. The reaction
mixture was then cooled to room temperature and concentrated at 55-60 °C to yield
a yellow-orange oil. 50% saturated aqueous potassium carbonate (15 mL) was
added, and the mixture was extracted with dichloromethane (2 x 15 mL). The
extracts were combined, dried over anhydrous sodium sulfate, filtered and
concentrated to yield an orange oil (0.157 g). The oil was dissolved in chloroform
(3.0 mL) and trifluoroacetic acid (3.0 mL) and was stirred for about 15 hours at room
temperature. The reaction solution was then concentrated, and the residue was

redissolved in 2.0 mL 1:1 formic acid-water and purified by reverse-phase
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HN- S WO 2008/ 054702 PCT/ US2007/ 022829 150 Using the

nmet hod described in Exanple 42 and substituting
werEens4din- 4-yl - carbamic acid tert-butyl esterPCT/U82007/022829

Met hyl - pi peri di n-4-yl -carbamjggacid tert-butyl ester,

the title conmpound was prepared. HPLC-MS RT= 3.77

m nutes, observed LCM5S nfz 399. 13 (I\/H-H) 5 Exanpl e 44

ch@g%ﬂﬁébfﬁp onrmf)%gga@g%ﬁp&gw ?ﬂl_égg o4|§rog t%eJIQIe compound

as%%?éﬂléé%m@ﬁp I HVidrd "HCNMh EiM‘s@%%.é@(é, 134t 8loo (or s,
g L panrane

ester for 4-te rU-Butoxycarbonyl a
1H)B.88 ffbr $,RHe 8472 (s, H6Ry8idd (bas] tH)yot. 68 (bres t2H), 71302-7.34 (m, 3H),
title como was, pr ed.. HPLC- M5 RT= 3. 93 mi nutes,
3-@0@’&%%5‘%%#&%% ‘H’E)é.i&%[fﬁpﬁl) 15 Exanpl e 45
Preparation of: O QNHCDNH2 - S XIN S Using the
nmet hod described in Exanple 42 and substituting
Pi peridin-4-yl- carbam c Exariplee87 - butyl ester for
(S)-Piperidin-3-yl-carbamc acid tert-butyl ester, the
20 title conpound was priisRagionglic vs RT= 3. 85

m nut es, observed LCVS m z 386) 18 (M+rH). Exanpl e 46
VD 2008/ 054702 PCT/ USZOO?é

ﬁ(

K3PO,4 (0.20 mmol, 42 mg), Pdx(dba); (7.0 umol, 6.4 mg), X-Phos (0.020
mmol, 9.6 mg), 4-{2-[(2-Bromo-thiazole-4-carbonyl)-amino]-phenyl}-piperazine-1-
carboxylic acid tert-butyl ester (0.10 mmol, 47 mg) and 4-pyrazoleboronic acid
pinacol ester (0.20 mmol, 39 mg) were loaded into a Schlenk tube containing a stir
bar. The tube was capped with a rubber septum, evacuated and refilled with
nitrogen. Toluene (0.5 mL) was added to the reaction mixture through the septum
via a syringe, and then the tube was sealed with a Teflon screw cap under a flow of
nitrogen, and put into an oil bath at 110 °C. The resulting reaction was allowed to
stir at this temperature for 15 hours, and then the reaction mixture was cooled to
room temperature. The reaction mixture was filtered through a pad of celite and the
filtrate was concentrated in vacuo. The residue was reacted with TFA (0.5 mL) for
10 minutes. The TFA solution was concentrated in vacuo. The title compound was
purified using reverse phase HPLC. HPLC-MS RT=2.95 mihutes, observed LCMS
m/z 355.28 (M+H).

Example 38
Preparation of:
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151 Preparation of: / \' O NHONH2 S NS Using the

nmet hod described in Exanple 42 and substituting
werEens4din- 4-yl - carbamic acid tert-butyl esterPCT/U82007/022829

(R) - Piperidin-3-yl-carbamcqggid tert-butyl ester, the

5 title conpound was prepared. HPLC- M5 RT= 3. 86

m nut es, observed LCI\/IS MZ 385 15 (M+tH). Exanple 47

Preparation of: :NEHNH2 lole 10 Using

t he net hod descrlbed |n Ie nd substituting
Pi peridin-4-yl - carban1c € but yl ester for
Azeti di n-3-yl -carbam c SCI t-butyl ester, the
title conmpound was prep d HPERS RT= 3.11

m nutes, observed L z 357.\17 f{M+H). 15 Exanpl e
48 Preparation of : \_ SO NH N S NHNYNH S\ O

A solution of 2-thiophen-2-yl-thiazole-4-carboxylic acid (0.10 mmol, 21 mg)
and CDI (0.10 mmol, 16 mg) in DMF (0.5 mL) was stirred at room temperature for 1
hour. To this solution was added 2-piperidin-1-yl-phenylamine (0.10 mmol, 18 mg).
The resulting reaction was heated to 80 °C and allowed to stir at this temperature for
15 hours. The reaction mixture was cooled to room temperature, and then
dissolved in DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide
the title compound. HPLC-MS RT= 6.20 minutes, observed LCMS m/z 370.23
(M+H).

Using this method and utilizing the appropriate reactants, the following
illustrative compounds of the present invention were made:

LCMS m/z
Compound (M+H)
0
S/ﬁ/U\N
=N "\ 356.12
S \ Q
SN
0
S/\,)\N
=N H N | 35305
) MN
A\
N
o) /@
A~
Sen o 384.11
A O
o
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Step 1 - Synthesis of Internedi ate Conpound 48A WO
2008/ 054702 PCT/ US2007/022829 152 H NHN O Oi-NH
W@ 3048/034701 - Boc- pi pe rid i ne-4-spi ro-5'-hydane@i/usz007/022829
(1.9 mmol, 0.50 g) was reacteghpwith 5 TFA in water
(90% 5 m-) at roomtenperature for 1 hour. The
sol vent was renoved by |yophilization to provide the
i nt er medi ate conpound 48(;t St§E §§ Synthesis of Title
Compound Usi ng the netho d in Exanple 24 and
substituting 48A for 10 plabar@igpheiti ne, the title
conpound was prepared. HPLC-MS RT=_4.51 m nutes,
observed LCMS miz 454.18 (M+H). .@‘. 49
Preparation of: 0 Q :NH i ng t he met hod
described in Exanpl e 48 géﬁ‘%l{)ﬁti uting
Pi peridin-4-yl- carbamc N d te:[:ﬁutyl ester for

(4- Car banmoyl -pipe ridin-4-yl)-cafbanic acid tert-
butyl ester, Conpound 5N was prepgfed. HPLC- M5 RT=
3.26 m nutes, observed CVS mz 428.13 (M+H). 20

StéF AP SgnitEsiTsANHHRile UamMbl P 9§a 054702

H2N/©
N
@
39A
A solution of 1-fluoro-2-nitro-benzene (2.0 mmol, 0.21 mL), triethylamine (3.0
mmol, 0.42 mL) and thiomorpholine (3.0 mmol, 0.30 mL) in dioxane (2 mL) was
irradiated using microwave for 15 minutes at a temperature of 160 °C. The solution
was then cooled to room temperature and concentrated in vacuo and the resulting
residue was purified using column chromatography on silica gel to provide 4-(2-
Nitro-phenyl)-thiomorpholine. To the solution of this nitro compound in MeOH (10
mL) was added Pd on carbon (5% Pd, 100 mg). The resulting reaction mixture was
stirred under a hydrogen atmosphere at room temperature for about 15 hours. The
reaction mixture was filtered through a pad of celite and the filtrate was

concentrated in vacuo to provide compound 39A. HPLC-MS RT= 1.06 minutes,
mass calculated formula C10H14N2S 194.09, observed LCMS m/z 195.10 (M+H).

Step 2 — Synthesis of Title Compound

Using the method described in Example 38 and substituting compound 39A
as the amine coupling partner, the title compound was made. HPLC-MS RT=5.99
minutes, observed LCMS m/z 388.06 (M+H).

Using this method and utilizing the appropriate reactants, the following

illustrative compounds of the present invention were made:
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HZN O S A solution of the title conpound from Exanpl e
49 (10 ng) in a 1:1 mxture of THE and water (1 nl-)

we®sssi7or ed with |ithium hydroxide (10 ng) atPCDUN007/022829

tenperature for about 15 hout4t The reaction m xture
was concentrated and the 5 residue was dissolved in
DVBQ acetonitrile (3:1) and purified using reverse
phase HPLC to provide the tj+H e conpound. HPLC- M5 RT=
3.58 m nutes, observed LCM5 z 429.20 (MrH). Exanpl e
51 10 Preparation of: @ Q NO S, NNO M HO
Step 1 - Synthesis of |ntermmedi Compound 51A 2N N
Me NHCbz 15 51A A sol on of
1-fluoro-2-nitro-benzgpgN(2.0 , 0.21 nL), NN

di i sopropyl et hyl am ne .5 mol Qy44 m-) and

(4- et hyl - pi peri di n- 4- - car bamn id benzyl ester
(2.3 mml, 0.57 g) in\DM? (2 m -) i rradi at ed usi ng
m crowave 20 for 15 minutes at a tenperature of 180 C
The sol ution was t helserved EEMD M/zddOVIc (\del8) 054702
PCT/ US2007/ 022829 154 tenperature and concentrated in
vacuo. The resulting residue was purified using

col utm chr omat ogr aphy on silgc& gel to provide

I nt er redi ate Conpound 51 A p 2 - Synthesis of

I nt er medi ate Conpound 51 5 -r

S,N N

HPLC-MS RT= 5.74 minutes, observed LCMS m/z 474.13 (M+H)

. 6
A0

A O

HPLC-MS RT= 4.13 minutes, observed LCMS m/z 449.20 (M+H)

OO
; s

HPLC-MS RT= 5.35 minutes, observed LCMS m/z 516.21 (M+H)

Example 40
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15

Me NHCbz 51B To the solution of Internediate
Conmpound 51 A (2.0 nmmol, 0.74 g) in EtOH (50 m-) was
wa@eaaedszinc (78 nmol, 5.1 g) and cal ci um chl or PCBEUSR0TV022829

nmmol, 0.22 g). 10 The reactigm m xture was stirred in
refl uxi ng ethanol for about 15 hours. The reaction

m xture was filtered through a pad of celite and the
filtrate was concentra Ln.vacug to provide

I nt er nedi at e Conpound 5&:?%"5%5@ RT= 1.45 m nutes,
mass cal cul ated fornul a C20H22 339. 19, observed

LCMS mz 340.10 (M+tH). 15 Ste ) - Synthesis of Title
Compound Usi ng the net hod ges ed in Exanple 2 and

substltut|n92p|per|d|n1- H | am ne for
I nt er redi at e Conpound 5 t he |t e conmpound was
prepared. HPLC-MS RT= 8 m nut es\ ,Qfoserved LCMS nf z

533.23 (MtH). 20 Exanpl e b2 Prepab ion of: F\ O -
NH S NNNH2 M S Theg l e conpou rom Exanpl e 51
(10 mg) in a concentrat aqueou solution (12
M 10 ml-) was refluxed for one hour. he reaction
Step % t-uPrepasatiaroof lotermediae T aBpaarad #AA/ US2007/ 022829
155 to roomtenperature and gerncentrated. The residue
was di ssolved in DVBO acet iIe (3:1), purified
usi ng reverse phase HPLCgo preliide the title
compound. HPLC-Ms RT= 3.8 observed LCMS niz

399.18 (M+rH). 5 Exanpl 3 Pre(gi tion of
SN N
Boc
SN
40A

A solution of 2-thiophen-2-yl-thiazole-4-carboxylic acid (4.0 mmol, 0.85 g)

and CDI (4.0 mmol, 0.65 g) in DMF (10 mL) was stirred at room temperature for one

hour. To the resulting solution was added 4-(2-amino-phenyl)-piperazine-1-
carboxylic acid tert-butyl ester (4.0 mmol, 1.1 g) and the resulting reaction was
heated to 80 °C and allowed to stir at this temperature for 3 hours, after which time

the reaction mixture was cooled to room temperature, then concentrated in vacuo to

provide a crude residue. The crude residue was purified using flash column
chromatography on silica gel using Hexane/EtOAc/Toluene (4/1/2.5) as eluent to
provide Compound 40A as a yellow solid.

Step 2 — Preparation of Intermediate Compound 40B

*Q o

40B
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OQ NHNSNN N SO\ ~NTo a prem xed solution of

2-t hi ophen-2-yl -t hi azol e-4-carboxylic acid (0. 050
wOor@mB/054702 ng) and HATU (0. 050 nmmol, 19 ng) i n BMFUSDNE022829

m-) was added N, N - 10 dii gqgropyl et hyl am ne (0. 25

mol , 44 L) and 4, 6-Di met hoxy- 2- pi per azi n- |

yI met hyl - pyrimdine (0.050 nmml, 17 ng). The resulting

BN RE 15 8elscSRmarod Wt B il 344 affe at oom
tempefatufll % a0RMutes, EICCaRESMted iin Qaéu?b The rlé'd[l!nﬁgﬁ?ésmue was

~using reverse phase HPLC to provide the tit
dis &odxqﬁt)mr{kCNPNaterwﬂs/mT‘:‘hasamtmnma&lyopbubwl tmguvedIMBrmedlate

523 ddéé %ﬁh@gﬁ 54 Preparation of: OS" I N

ep 1 - Synthesis of

I nt er medi at e Conpound 54A WO 2008/ 054702

PCT/ US2007/ 022829 156 S- | H~N S~ (N N O-/' 54A
Stepls’iﬁg’repeeraﬂemoéd'it@eeombaddi n Exanple 53 and

Stit t|n benzene ul fon rid
a- ehrob e R prREs Ry iiRores @ Eng 48 mmon, -
dllsbﬁ‘r‘oﬁﬂ/mléﬁwﬁw&@"&p&,r&ﬁ%mol and intermediate compound 40B as a
TFA salt (24 mg, 0.050 mmol) in DMF (1 mL) was irradiated using microwave for 15

minutes at a temperature of 180 °C. The reaction mixture was then dissolved in
DMSO/Acetonitrile (3:1) and purified using reverse phase HPLC to provide the title
compound. HPLC-MS RT= 5.65 minutes, observed LCMS m/z 511.15 (M+H).

Using this method and utilizing the appropriate reactants, the following
illustrative compounds of the present invention were made:

Retention
LCMS m/z -
Compound (M+H) (m-irrI\r:t(-:es)
o
/_)—NH {\l——>
SN “:\S,,o 568.21 5.02 minutes
§7R ° Q
HN
<
o
NH N—>
Y &N\ o 4.60 529.21
0%
S Z/~ ’\\l
= N
l




5 A was prepared. HPLC-M5 RT= 4. 06 m nutes,
cal cul ated fornmula C24H28N403S2 484. 16,
WOn@s486021 ( M+H) .
Compound I nt ernedi at e Conpouiyy4 54A (10 np)
aqueous HCl solution (1 M 5 m-)
roomtenperature for

Step 2 -

1 hour

mass
observed LCMS

Synt hesi s of Tit|BCT/US2007/022829

in an
10 was stirred at
. The reaction m xture was

di ssol veg—rA—Dbseacetonttrte—(3—1)—purified—using
reverse phase H@to provijde Conmpound | 157. HPLC- M5
RT= 3. 37| m nQt eg—0bserved [LCM5 m z 445|21 (MtH).
Exanpl e |55 e tionjof: ~I N\ |[S- NF S
N~ Usi ng\t hé nmet Hod descri bed|in Exanpl e|74
and subslt i%wN ng 4-Thi dazoll-1 -yl pi per|di magiy
2- Pi peraging1-yl -be hi azZol e, the tit|e conpound|was
prepared. STHRLC- M5 RT= § m nutes, observed LCMS|niz
504. 12 (Mt 20 WO 2008//094702 PCT/ US2007/ 022829 | 157
Exanple 56 Preparatig d ON\ S3NNJ NN S
Usi ng the nethod desgfi bed |in Exanple 74 and
substituting 4- dazol -1-yl - 5 piperidine for
3-Pi peragzin-&vy enzo[d]i ot hi azole, the title
conmpound| was Nﬂpziegl.
SN Nyo 536.15
o/
S
N
o S0
[_)—NH N
- 536.17
SEN Noo
o/
(YN
o ;
NH N
d N <:N> 530.21
=0
o’/
O N ¢
— \N’o
3
/—)—NH N
= Q_—> 449.09
S /N N\ /O
S
@
/_eLNH N
= ) 477 21
S 2N N 0
o
ST )‘




HPLC- M5

RT= 6.54 m nutes,

observed LCMS nmlz 504. 14

(MH). Exanple 57 Preparation of: S 1 N\ -NHN S~
wO/2q0Bp54702 (- 10 OH Step 1 - Synthesis of PCT/US2007/022829
I nt ermedi ate Conpound 57A O0P&6p N Y (N) N HON) 57A
A solution of 1-fluoro-2-nitro-benzene (0.60 mol, 65
L), NN 15 d||sopropyl ethyl am ne (1 0 mml 0.18 m -)

and tri hydrochtorige—satt f—2= \4 Azetigin=
3-yl - pi perazi n- 1 - et hand| (1 0O nmol, |0.30 g) in|ACN
(2 m) was irRadia ed usi ng WO 2008/ 054702
PCT/ US2007/ 02 m crjowave for 10| m nutes at|a
tenperature/ 6 180<Q The sol uti on was thed7860@ ed| to
room t enperafure and cgaﬁcentrat ed in vaguo and the
resul ting re&i due wa8 \ourilfi ed usi ng col um
chr omat ogr &phy on sili gel to provide|lnternedi ate
Conpound[ 57A( g, 72%yjierd). b Step 2 - Syninesis
of I nterpedigat mpound 57B P 02NJ
/_)NH N
It Q__N?/O 525.16
287 C
el e
5 ,,’/ 578.15
Q
NH N
N NN 462.26
7\
87 —
o}
/_Q-NH N
N _r} N 462.23
7\
85 ~
3 S
NH N
/=2L Y 462.26
SN N_ N
S& ~
3 3
NH N
J Q} CN 486.22
SN N@
%




NV (N N Qud

I nt er medi ate Conpound 57A (0.22 mol ,

workeop/o0sw82 added Boc anhydri de (0.32 mmol
resulting reaction mxture yp$ Stirred at a

tenperature of 50 C for 48 hours.

then cooled to

O 57B 10 To the sol ution of
66 nM)

in THE (1

71 neOT/U1067/022829

The sol uti on was
roon1tenperature and concentrated in

vacuo angd Heue—was—puri-Hed—ustng
col um chr omat ilica gel to provide
I nt er med| at mpound 57B 15 (19 ngy, 22%yield).
HPLC- M5 RT=_ 4 utes, nass cal cul at ed faornul a
C20H3ON4[0 6. 22 bsg,rved LCVS i z 407. 2866MAH) .
Step 3 - Syt hesi s erfmedi at e Conppund 57C H2N \
NV ( QuQl 20 D 2008/ 054702
PCT/ US20 22829 159 57C| To the solution of
I nt er med d 57B ([0. 047 mmol, 19 ng) in
Et OAc (1 ded Pd [on carbon (5% Pd, 10 ng).
The resu m Xture was stirred under @
hydr ogen oom tenperature|for about 15 5
hours. T, ure was filtered ta5Qush a|pad
of celit te was concentrated in vaguo
to provide Internediate/Conpound 57C (7|5 ng, 42%
yield). | HR¥ RT= 7 m nutes, mass|cal cul ated
formul a C20 03 S*QV observed LCMS mz 377. 20
( M+H)
o]
~
d N <¥—N 451.15
ST Nzg
\_7 ~NH
O Q
~ O
N <¥—N 465.17
ST N:g
R/ N~
2, )
s/ﬁ)\"‘
=N " N
[ j 415.15
S N\ N
) N
OH

Example 41
Preparation of:
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15

20

10 Step 4 - Synthesis of Title Conpound To a prem xed
sol ution of 2-thiophen-2-yl-thiazol e-4-carboxylic acid
w@ 2008687000l , 11 ng) and HATU (0. 050 nmol, 19remyysSion7/022829
DMF (0.5 nL) was added N, N q4¢i i sopropyl et hyl am ne
(0.25 mol, 44 L) and Internedi ate Conpound 57C (0.020
mol, 7.5 ng). The resulting reaction was heated to 80
Cand allowed to stir at 15 this nperature for 15
hours. The reaction mxture S
tenperature and concentr N e
with TFA (0.5 m-) for O/Nm' it es. The TFA sol ution
was concentrated in vacup. The residue was di ssol ved
in DMVBO acetonitrile 1), purlified using reverse
phase HPLC to providelghe title onpound. HPLC- M5 RT=
3.35 mnutes, observed LCVM5S nfz 4KQ. 17 (M+H). 20
Exanpl e 58 Preparation of: P~ O/ NHS NNH S Step
1 - Synthesis of Internediate Conpdund 58A 25 WD
SteBAUBEYRNERE SITRIdiRAIL Porpduidqran 02N N (N N
Boc 8A A solution of 2-chloro-3-nitropyridine (6.3
nmmol,- 1.0 g), N, N diisoprop hyl am ne (6.9 mol,
1.2 mM-) and 1 -N-Boc-piperazing (7.0 mol, 1.3 g) 5
in ACN (10 m -) was irradidt edfusi ng mcrowave for 15

m nutes at a tenperature of 1 C. The sol ution was
then cooled to roomtenperatdre and concentrated in

41A

A solution of 1-fluoro-2-nitro-benzene (0.32 mmol, 34 uL), N,N-
diisopropylethylamine (1.6 mmol, 0.28 mL) and HCI salt of 4-Imidazol-1-yl-piperidine
(0.53 mmol, 0.10 g) in ACN (2 mL) was irradiated using microwave for 10 minutes at
a temperature of 180 °C. The solution was then cooled to room temperature and
concentrated in vacuo and the resulting residue was purified using column
chromatography on silica gel to provide 4-Imidazol-1-yl-1-(2-nitro-phenyl)-piperidine
(71 mg, 81% yield). To the solution of this nitro compound in EtOAc (15 mL) was
added Pd on carbon (5% Pd, 55 mg). The resulting reaction mixture was stirred
under a hydrogen atmosphere at room temperature for about 15 hours. The
reaction mixture was filtered through a pad of celite and the filtrate was
concentrated in vacuo to provide compound 41A (54 mg, 86% yield). HPLC-MS
RT= 0.63 minutes, mass calculated formula C14H18N4 242.15, observed LCMS
m/z 243.30 (M+H).

Step 2 - Synthesis of Title Compound

To a premixed solution of 2-thiophen-2-yl-thiazole-4-carboxylic acid (0.050
mmol, 11 mg) and HATU (0.050 mmol, 19 mg) in DMF (0.5 mL) was added N,N -
diisopropylethylamine (0.25 mmol, 44 uL) and 41A (0.050 mmol, 12 mg). The



10

15

vacuo and the resulting residue was purified using

col umm chromat ography on silica gel with an el uent
woreoos0sonf Hexane/ Et OAc to provide | nternmedi aP@r/US2007/022829

Conpound 58A (1.98 g). 1H NMg (400 MHz, CDClI3) 88.35

(dd, J= 1.6, 4.8 Hz, 1H), 8.16 (dd J— 10 1.6, 8.4 Hz,

1 H, 6.80 (dd, J = 4.8, 84I—|z H)y, 3.60-3.54 (m

%%%&éﬁéﬁmsrﬁ%iﬁg@pe& é@%%ﬂr@%%@,{pmpg@tum for 15

hoﬁ‘l%C 'I('He'ﬂe'ii%ﬁoﬂ ‘?n“khu?e %\RisU&S&g]vé’J in DW@]%@b&irﬁﬂtn@(@P)U Rdrified using

ded Pd on car bon
re\(esse ptas@ HPL) to mtwudeemel tttier@mpmmd ol PECxMSr BT w86 minutes,

stirr n at nosphere at room
b?%ﬁ’fﬁ@i&'\dg &o‘}éaeaﬁgl{ﬂ %@ hours. The reaction nixture
was filtered through a pad of celite and the filtrate

was 20 concentrated in vacuo to provide |Internedi ate
Conplsingithissimethbd and\stxhsﬁtpt}mg diimidazol-1-yl-piperidine for 4-

(1, Zfighabl Pl 8penine. i Rloninciasialivepriesuisbel Bedrasent

inve gm%ngéggzszg 161 To a prem xed sol ution of
2-t hi ophen-2-yl -t hi azol e- 4-carboxylic acid (0.10

mol, 21 ng) and HATU (0.10 nmol, 38 ng) in DMF (0.5
m-) was added N, N - diisopro ert | am ne (0.50 mol ,
87 L) and Internedi ate Conpo 8/B| 0.10 mmol, 28

ng). The resulting reacti ed to 80 C and
allowed to stir at this § t mpey at yr e for 15 hours.

The reaction m xture was £ool ed t om tenperature
and concentrated. The gesi due wag_reacted with TFA
(1.0 mM-) for 10 m nutes./ The TFAYsol ution was

concentrated in vacuo. e re3|dueNmas di ssol ved in

DVSQO acetonitrile (3:1), purifie® Ql ng reverse phase
HPLC to provide the title corrpou}'rdN HPLC- M5 RT= 3. 21

M nut efRLCS RTeds BEVRinTRds, db3erdMtS miPasx 3B HO

Example 42
Preparation of:

O
(ES NH;

Step 1 - Synthesis of Intermediate Compound 42A
H2N/©
N

NHBoc
42A
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Preparation of Internediate Conpound 59A 0 s~ ~--NH

Br / NJ) Boc 59A 15 To a prem xed sol uti on of
WQ@2B050601 hi azol e- 4-carboxylic acid (2.0 mmol , POr/42007/022829

g), N, N-diisopropylethylam ne4g3.0 nmol, 0.52 m-) and

HATU (2.0 nmmol, 0.76 g) in DWF (10 m-) was added

4- ( 2- am nophenyl ) - pi per azi ne-1| - carboxylic aC| d

R o P B2 trBnzers s bl e AT
cHSAIBBL NN v TB7 L U MR s oty
esiee(0.80tmmid > ame gFirone-didxand 12 mil) vgawwnadeatéh lmpmmdlcrowave for
10%’mﬁu?%[%| eelntg())é\rlgstglglcg g%% E_D'Phe golygm@ (y\(lp,sl_tljuglgR cg_%{gd tp reom
efborghyDngfshild Hvachohd ot el e usin
colﬁg&Qchmomegggrra\?gw@C siﬁda:gd;latgqn‘owﬂer[MQNﬁg?HgB:W)WC;nA-yI}
cabadiin Asid BR-BH| SEEDBYBE G5 110 RSN (abe SPbIRBY thisgptro

copByo Iy EYHGTED b FBAES o it aBofdSf PR 55 frig e

resu;t)ng feaetios n@nmmwmirre%ddema) hydrdgen atmosphere at room
Fl uor gpyrj di ne- 5 bor qni c aci d pi nacol ester

tern%riaturﬁszha?owe% Plrgeckhg ma&t'@n SHKuER Was fitered th(rough a pad of
ceﬁ‘t@'%fi’f tﬂbr? frdte Wad {:orpc?é’n’trg}_ \?ﬂjcr’ho‘”@j)dﬁ%ﬂgﬁﬂte%'éala@e Compound

it
tum evacuat ed and
42A (97 mg, 86% yield).

Step 2 — Synthesis of Title Compound

A solution of 2-thiophen-2-yl-thiazole-4-carboxylic acid (0.050 mmol, 11 mg)
and CDI (0.050 mmol, 8.1 mg) in DMF (0.5 mL) was stirred at room femperature for
1 hour. To this solution was added Intermediate Compound 42A [1-(2-Amino-
phenyl)-piperidin-4-yl}-carbamic acid tert-butyl ester (0.050 mmol, 15 mg). The
resulting reaction was heated to 80 °C and allowed to stir at this temperature for 15
hours. The reaction mixture was cooled to room temperature and concentrated.
The residue was reacted with TFA (0.5 mL) for 10 minutes. The TFA solution was
concentrated in vacuo. The residue was di'ssolved in DMSO/acetonitrile (3:1),
purified using reverse phase HPLC to provide the title compound. HPLC-MS RT=
3.67 minutes, observed LCMS m/z 385.12 (M+H).

Example 43
Preparation of:

O
és N—



nitrogen. Toluene (0.5 m-) was added to the reaction

m xture through the septum via a syringe. The tube
wor®sesabed with a Tefl on screw cap under a flPow/v8§2007/022829

nitrogen, and put into an o{ggbath at 118 C. The

resulting reaction was allowed to stir at this 10

terrperature for 15 hours. The reaction m xture was

£ 7 bein erPefion dRgkBL Y T Eaniete 47 3R et htodEn-4--
cabAntie @br@feﬁ%uryl é’étéHQ)r Méayr ﬁiééﬂéﬂﬂ M@ﬁcérﬁﬁﬁ’h@ﬂcw teR-butyl ester,

TFA (1 10 m nutes. sol ution was
theciitteceompaured wlas prapam.d ﬂﬂBLCd\dSoBFE— &/ tiinges veksarved LCMS

C jtrile (3:1), purified using reverse phase
m’%@‘?’o@%ﬂhi de Conpound 15 196. HPLC-MS RT= 3.27
5 m nutes, observed LCMS mz 384.13 (MtH). Exanple 61
Preparation of: AH\ 0 S | ¢c) ZZINNN F H 20
Usi ng the method described in Exanple 60 and
substituting 2-Fl uoropyrigdi ne-,5.poronic acid pinacol
ester for 3-Fluoropyridi r&ﬂgﬁ—é@i c acid pinacol
ester, the title conpoupgpargidn 6pared. HPLC-MS RT=
3.25 m nutes, observed LCI\/g m z 384 22 (M+H). WO

2008/ 054702 PCT/ US2007/ 022829 Exanpl e 62
Preparati on of Conpound 19% SH(N) SONN O
H
10 Using the method described in Example 42 and substituting Piperidin-4-yl-

carbamic acid tert-butyl ester for 4-tert-Butoxycarbonylamino-piperidine-4-carboxylic
acid methyl ester, the title compound was prepared. HPLC-MS RT= 3.93 minutes,
observed LCMS m/z 443.20 (M+H).

15 Example 45
Preparation of:

NH N
= (™
S y/ N

e

Using the method described in Example 42 and substituting Piperidin-4-yl-
carbamic acid tert-butyl ester for (S)-Piperidin-3-yl-carbamic acid tert-butyl ester, the
20 titte compound was prepared. HPLC-MS RT= 3.85 minutes, observed LCMS m/z
385.18 (M+H).

Example 46



5 Using the nmethod described in Exanple 60 and

substituting 2-Fluoropyridine- 5-boronic acid pinacol
W@2108/054702 3- car boxyt hi ophene- 2-boroni ¢ aci d, PEEUSIMNT/€22829

conmpound was prepared. HPLC{§fp RT= 3.18 m nutes,

observed LCMS nlz 415.14 (M+H). 10 Exanple 63

Preparation of: O~ SN\ rNHEN | / NN H 15

Compound 59A (0. 050 m’m% 23 @ f_sodi um cyani de (0. 10

mol, 5.0 ny), copper i bERAAYE B ool 1.0 ny) and

pot assi um i odi de (0.010 mmol , 7 nmg) were | oaded

into a Schl enk tube containi sti r bar. The tube

was capped with a rubber eﬁ evacuat ed and

refilled with nitrogen. N

N, N - Di net hyl - et hane- 1, Z=4i ani n@."[ﬂﬂ@ mmol, 5.4 L)
and toluene (0.5 m -) added the reaction

m xture 20 through the septumvia a syringe. The tube
was sealed with a Tefl rew cap under a flow of

ni trogen, and put into oil bath at 100 C. The

resulting reactjon was ,allowed tqo stjr at this_. . .

t oGt Befd deserbandn ERREIR AB.ATShSWISHING Rinericin-4-yi-

. r . o
carifllstid for DO S8 S0 F Fioe TR LIRCA LRIt ER o ester, the
5 title compmindavasl preparad u biPLICHMS E51=08.86vminutessa obsdrviedt LCMS m/z

T@@S 51.0 m-) for 10 mi nutes. The TFA sol ution was
385¢ Hell-ated in vacuo. The residue WO 2008/ 054702

" PCT/ US2007/ 022829 164 was di ssol ved in

DVBQ acetonitrile (3:1), purified using reverse phase

HPLC to provide the titExampleddnd. HPLC- M5 RT= 2. 65

m nutes, observed LCMS miz 314.18 (MrH). 5 Exanple 64

Preparation of Intermed 5RRAEHMEUINA 64A ©

@)
S
S N

Sg
10 ==

Using the method described in Example 42 and substituting Piperidin-4-yl-
carbamic acid tert-butyl ester for Azetidin-3-yl-carbamic acid tert-butyl ester, the title
compound was prepared. HPLC-MS RT= 3.11 minutes, observed LCMS m/z
357.17 (M+H).

15

Example 48
Preparation of:

=2
S[_;}\—NH QN;Z(O
3\5 HN?)]/NH

Step 1 — Synthesis of Intermediate Compound 48A

pd
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SN ~-NH\ Br N BocH N 64A To a prem xed sol ution

of 2-brono-thiazol e-4-carboxylic acid (2.0 mol, 0.42
waoogps47d8 N- di i sopropyl et hyl anmine (3.0 mmol, OPGRUN1007/022829

and HATU (2.0 mmol, 0.76 g) igp DWF (3 nml-) was added

[ 1- (2- am no- phenyl ) - pi peridi n-4-yl]-carbam c acid

tert-butyl ester (2.0 mmol, 0.60 g). The reaction

m xture was stirred at 80 C for 3 h, and then

concentrated in vacuo. The resulting residue was

purified using colum chromatography on silica gel

(eluent: Hexane: EtQAc (4:1) N provi de Conpound 15

64A as a yellow solid (0.27 g,)28% . HPLC-Ms RT= 2. 30

m nutes, mass cal culated f & C20H25Br NAGBS

480. 08, observed LCVS m z 1.00 (MtH). Exanpl e 65

Preparation of: ONjp S NH20 N NH2 Using the

nmet hod described in Exanpl® 60 and substituting

conpound 195 for conpound 24¥A (exanpl e102) and

2-fl uoropyridi ne-5-boronic acid pinacol ester for

2- niktttRogypipepdinedt-apiserdbhydarioin( 1.2 mmol Abgiwasseacted with

eV et Sl oo 1 RSB TSP s gemovea
by ReopRRization to Preide tHd iAferfiediatd timpound 48A.

Step 2 — Synthesis of Title Compound

Using the method described in Example 24 and substituting 48A for
thiomorpholine, the title compound was prepared. HPLC-MS RT= 4.51 minutes,
observed LCMS m/z 454.18 (M+H).

Example 49
Preparation of:

QQ O

SN

HoN NHj
SN

Using the method described in Example 48 and substituting Piperidin-4-yl-
carbamic acid tert-butyl ester for (4-Carbamoyl-piperidin-4-yl)-carbamic acid tert-
butyl ester, Compound 152 was prepared. HPLC-MS RT= 3.26 minutes, observed
LCMS m/z 428.13 (M+H).

Example 50
Preparation of:



N HO N NH2 The title conmpound from Exanpl e 65 was
reacted with iodotrinmethylsilane in 5 chloroform at

w0 omssanper at ure for about 15 hours. The reacP@DNS2007/022829
m xture was concentrated antpPurified using reverse
phase HPLC to provide the title conpound. HPLC- M5 RT=
3.14 mnutes, observed LCM5 nfz 396.17 (M+H). Exanple
67 10 Preparation of: O~ N S "TNHNNHR NH
Usi ng the nethod described in |l e 38 and
substituting 4-{2-[(2-Bron®-

t hi azol e- 4- car bonyl ) - am no] nyNlJ~ pi per azi ne- 1- car bo
xylic acid tert-butyl es for {(compound 200 and
4-(4,4,5,5-Tetramet hyl -81, 8 2] di 0 @Han- 2-yl ) - 1H py

razole for 15 7-azai ndol ef 5- bor onyg ati d pi nacol

ester, the title conpou was prepar ed. HPLC- MB RT=

1.99 m nutes, observed BCMp m z 419.17 (M+H). Exanpl e

68 Preparation of: OS N N(/\ O~N\ NH2 20

- O ASohatagy oizthz dite POMpISIELITEm E26maple UE5( 10snayint ad: 1 mixture of

THE%%cgﬂlﬁgeeri@%}\ ev(?/aic, rs].tir%)e(g %4helitf?%mangdr%l){¥ésetg1 ur%'gpgt room

temperature for about 15 hours. The reaction mixture was concentrated and the

5 residue was dissolved in DMSO/acetonitrile (3:1) and purified using reverse phase
HPLC to provide the title compound. HPLC-MS RT= 3.58 minutes, observed LCMS
m/z 429.20 (M+H).
Example 51
10 Preparation of:

/_2-NH N

— 0

SN QNJ\O
Me H

S&

Step 1 — Synthesis of Intermediate Compound 51A

O2N ;
N

Me” "NHCbz
15 51A

A solution of 1-fluoro-2-nitro-benzene (2.0 mmol, 0.21 mL), N,N-
diisopropylethylamine (2.5 mmol, 0.44 mL) and (4-methyl-piperidin-4-yl)-carbamic
acid benzyl ester (2.3 mmol, 0.57 g) in DMF (2 mL) was irradiated using microwave

20 for 15 minutes at a temperature of 180 °C. The solution was then cooled to room
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for conpound 200 and 2-fl uoropyridi ne-5-boronic acid

pi nacol ester for 2,4- dinethoxypyrim dine-5-boronic
w@eood/os47be titl e conpound was prepared. HPLC- MXT/BI2007/022829

3.78 mnutes, observed LCVS 184 441.12 (M+H). 5

Exanple 69 Preparation of: AN S | QP HN N OH

~N NH2 HO

T Ve T o T
colﬁﬁirﬂcﬁr@mmbglﬁabhy@i Slica\gél tbgreviae Iiermediate Compound 51A.
iodotrinethylsilane in chloroform (1 m-) at room

tenperature for about 15 hours. The reaction m xture

S st SUBRS e Tohe R Gt B Ve i B oa”
m nutes, observed LCMS mz 413.05 (MtH). 15 Exanple 70
Preparation of: ON S ZZ "zz~-H N =NS NH2 Step 1

- Synthesis of Internedi ate Cgfpound 70A O B-0 /S \
CN 20
HoN

N

9

Me”™ "NHCbz
51B

To the solution of Intermediate Compound 51A (2.0 mmol, 0.74 g) in EtOH
(50 mL) was added zinc (78 mmol, 5.1 g) and calcium chloride (2.0 mmol, 0.22 g).
The reaction mixture was stirred in refluxing ethanol for about 15 hours. The
reaction mixture was filtered through a pad of celite and the filtrate was
concentrated in vacuo to provide Intermediate Compound 51B. HPLC-MS RT=
1.45 minutes, mass calculated formula C20H25N302 339.19, observed LCMS m/z
340.10 (M+H).

Step 2 — Synthesis of Title Compound

Using the method described in Example 2 and substituting 2-piperidin-1-yl-
phenylamine for Intermediate Compound 51B, the title compound was prepared.
HPLC-MS RT= 6.19 minutes, observed LCMS m/z 533.23 (M+H).

Example 52
Preparation of:

O
/__QLNH N

wd “NH
S AN

The title compound from Example 51 (10 mg) in a concentrated HCI aqueous

solution (12 M, 10 mL) was refluxed for one hour. T he reaction mixture was cooled
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70A WO 2008/ 054702 PCT/ US2007/ 022829 167 K3P04 (3.5
mol, 0.74 g), Pd2(dba)3 (0.080 mml, 73 ng), S-Phos
w@ 200805470201 , 82 ng), bi s(pinacol at o) di bor ane ¥dT/DRW07/022829
1 g) and 3-brono-thi ophene-2tggarbonitrile (2.0 mol,
0.38 g) were loaded into a Schlenk tube containing a
stir bar. The tube was capped vvith a rubber septum

to 6 WihESailia il Condhed e TG wd ARsHRG N
DMSOIEBIMIRIE (39}, Iplified Ui fdVBRs Padd RPLEAS ;ﬁ@@ih@%% title

Tefl on screw cap under a flow of nitrogen
com@pundt HRLC-M$ Rt B. 85tm[mmescob$ae/edd@Mﬁ mé 33&ae|(M+H)
was allowed to stir at this tenperature for 12 hours,

and then the reaction m xture was cooled to room
tenperature. The reacti orgxambig ggwas filtered through
a pad of celite and the fTTtrate 10 was concentrated
in vacuo. The resultingPrepatatiomet purified using

col um chromat ography on siliea gel with an el uent

m xture of Hexane: Et CAc (4: provi de internedi ate
conpound 70A as a yell ow@ol pe=(0.30 g, 64%yield). 1H

NVR (400 MHz, CDCI3) 5 7YANH AN\, = 5.2 Hz, 1 H),
7.65 (d, J =5.2 Hz, 1 , 1.26§( 2'12H). Step 2 -
Preparation of Title und 1 i ng the nethod
descri bed in Exanple 97Yand substi duti ng conpound 200
for compound 195 and | g r medi aine=Conpound 7 for
2-fluoropyridi ne-5-borni cigh thetitle
conpound was prepared. LC-AB 3.49 m nutes,

observed LCVMS mz 410.11 (M+tH). BEganple 71

Pr R 2bieixgl soutioh of hiddhen-2ynidydlb-4caibofyic Seid (0.050
mmol, 11 mg) and HATU (0.050 mmol, 19 mg) in DMF (0.5 mL) was added N,N -
diisopropylethylamine (0.25 mmol, 44 uL) and 4,6-Dimethoxy-2-piperazin-1-
ylmethyl-pyrimidine (0.050 mmol, 17 mg). The resulting reaction was heated to 80
°C and allowed to stir at this temperature for 15 hours. The reaction mixture was
dissolved in DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide
the title compound. HPLC-MS RT= 4.24 minutes, observed LCMS m/z 523.24
(M+H).

Example 54
Preparation of:

v
()

=N N
S:g N
S

\/\014

OH
Step 1 — Synthesis of Intermediate Compound 54A



[1-(2-{[2-(2-Cyano-thiophen-3-yl)-thiazol e-4-carbonyl ]
-am no} - phenyl ) - piperidin-4-yl]-carbamc acid

W 2008001101 ester was stirred with a m xture oPCHUS100T22829
azide (0.10 mmol, 6.5 ng) anfkgri et hyl am ne
hydrochl oride (0.10 nmmol, 14 ng) in toluene (1 nL) at
roomtenperature for about 15 hours. The reaction
m xture was WO 2008/ 054702 PCI/ US20Q7/ 022829 168
filtered through a pad of celfte the filtrate was
concentrated in vacuo. ~ | dxe-nas reacted with
TFA (1.0 m-) for 10 nminBte e JFA sol ution was

Th
concentrated in vacuo. Th ésid s dissolved in
DMSQ acetonitrile (3:1) \purifi d usi ng reverse phase
e
o

HPLC to provide the tit ompoundN"HPLC- M5 RT= 5 3.01

m nut es, observed LCMS 453. 18 . Exanple 72
Preparation of: ON9 S H'N S OH {100Using the

met hod described in Exanple 93 and r@ ing 4-

am nonet hyl phenyl boroni ¢ aci d hydrochl’oride with

4- hydr oxyphenyl boroni c acid piggacol ester, the title
con&gpnd was prepared. HPLC-M5 RT= 5.12 mi nutes,

obs bsingitheansthedzdesedbed i Fxamnple 53 modraubstituting benzenesulfony!

onBE BR3P o a2 e inkiny b g B e Compouna s
5 A was prepared. HPLC-MS RT= 4.06 minutes, mass calculated formula
C24H28N403S2 484.16, observed LCMS m/z 485.21 (M+H).

Step 2 — Synthesis of Title Compound
Intermediate Compound 54A (10 mg) in an aqueous HCI solution (1 M, 5 mL)
10 was stirred at room temperature for 1 hour. The reaction mixture was dissolved in
DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide Compound
157. HPLC-MS RT= 3.37 minutes, observed LCMS m/z 445.21 (M+H).

Example 55
15 Preparation of:

ST\ [Nj

B A

N

w,

Using the method described in Example 74 and substituting 4-ilmidazol-1-yl-

wn

piperidine for 2-Piperazin-1-yl-benzothiazole, the title compound was prepared.
HPLC-MS RT= 5.88 minutes, observed LCMS m/z 504.12 (M+H).
20



am i nomet hyl phenyl boroni ¢ acid hydrochloride with
3- hydr oxyphenyl boronic acid 20 pinacol ester, the
W paoeswoenpound was prepared. HPLC- M5 RT= 4. 62P0i/Ns100%(22829
observed LCMS mz 379.11 (MHf7z Exanple 74
Preparation of: W) 2008/ 054702 PCT/ US2007/022829 169
ON SNNrO SCNO ~61 O Step 1 - Synthesis of

I nt er medi at e Conpound 74A. 02N Ol 74A 5 A
reaction mxture of AE_anm f 56'

1-(2-nitro-phenyl)-i m dpggphflitibriopne (1.0 mmol, 0.21
g), sodiumhydride (60%in mneral aoil, 1.5 muol, 60

ng) and N-(2- bronpet hyl) pht hal Om dg .5 mmol , 0. 38
g) in DVA (2 m-) was stirred a hper at ure of 60
C for about 15 hours. The golgti ds then cooled to

resulting residue was puré' ed usin col um
chromat ography on silicajged with a uent m xture of

DCM MeOH (1.5% MeOH) to ovi de | ntdrnedi at e Conpound
74A. Step 2 - Synthesis of Inter 'a‘tln Conpound 74B

room tenperature and concelFNat ed EN vacuo. The
g @

HON o N O d

Using the method described in Example 74 and substituting 4-Imidazol-1-yl-
5 piperidine for 3-Piperazin-1-yl-benzo[d]isothiazole, the title compound was prepared.
HPLC-MS RT= 6.54 minutes, observed LCMS m/z 504.14 (M+H).

Example 57
Preparation of:

-

10 OH
Step 1 — Synthesis of Intermediate Compound 57A

57A
A solution of 1-fluoro-2-nitro-benzene (0.60 mmol, 65 pL), N,N-
15 diisopropylethylamine (1.0 mmol, 0.18 mL) and trihydrochloride salt of 2-(4-Azetidin-
3-yl-piperazin-1-yl)-ethanol (1.0 mmol, 0.30 g) in ACN (2 mL) was irradiated using
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15 74B To the solution of I|Internediate Conpound 74A

in MeOH (15 nm -) was added Pd on carbon (5% Pd, 55
worpos/0341e2 resul ti ng reacti on m xture was stirredr/uszer/022829

a WD 2008/ 054702 PCT/ US2007/ 9829 170 hydrogen

at nosphere at roomtenperature for about 15 hours. The

reaction mxture was filtered through a pad of celite

el 10 s PR B o, TR Epl IR coo
to rodn eerhpErRburechridtorteniratdte imastudestd theadsuingrasialLie was

77 and replacing 2-imdazol-1 -yl- phenylamne with
purifiecbusingicRlumceharnalogramy omsilica geetacpioyisienatermediate
repar - MBS RT= 4. 05 m nutes, observed LCMS mz
Co@?f@@%ﬂ@%%%l 78 Preparation of: ~p S" |
HNNO SCNNH2 A mxture of the title conpound
from Exanpl e 77 and hydrazi ne nonohydrate in DCM was
Sten 2+ Snthesisaf intesmpdiade Gosmpasn t 15 hours. The

reaction m xture 15 was concentrated i n vacuo. The
resi due was di ssolved in DMSQO acetonitrile (3:1),

purified using reverse phase HPLZY0 provide the title
conmpound. HPLC-MS RT= 2.81 mn @ observed LCMS niz
414.23 (MtH). Exanple 79 20 gysnpaxati on of Conpound
79A° H N NNHNN HZN N O HNO H

N
)
o._o_J
Ty
57B
To the solution of Intermediate Compound 57A (0.22 mmol, 66 mg) in THF (1
mL) was added Boc anhydride (0.32 mmol, 71 mg). The resulting reaction mixture
was stirred at a temperature of 50 °C for 48 hours. The solution was then cooled to
room temperature and concentrated in vacuo and the resulting residue was purified
using column chromatography on silica gel to provide Intermediate Compound 57B
(19 mg, 22% yield). HPLC-MS RT= 1.26 minutes, mass calculated formula
C20H30N405 406.22, observed LCMS m/z 407.20 (M+H).

Step 3 — Synthesis of Intermediate Compound 57C
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79A 1 -Benzyl-4-nmethylamino-4-pipe rid i ne

carboxam de (3.03 mmol, 750 ng) was charged to a 100
workoososHTabot t om fl ask. To this was added 40 nlireEUNEND022829

25 foll owed by 300 ng 10% pajgedi um on carbon. The

flask was sealed with a septum WO 2008/ 054702

PCT/ US2007/ 022829 171 and degassed under vacuum for

10 m nutes. Hydrogen gas was a ?&d via ball oon and

the reaction was allowed to st room tenperature

f or TdGhéeulifion bientetnibdiate oaﬁ‘f‘pd‘uddtﬁs@b DAY oniaAB1, a8 mbPin
with the assistance of dichl oronethane. The sol ution

Et@As (12 aridovas added P Qnaearbondspﬁ Bdi H& mg)ngden@subing reaction

i B LSREeh K AR kG SR RIBHRRGF about 15
hofits. TH r&ddtidh rﬁ&td?e 'Wasﬁﬂt‘ér@@ﬁ‘\raggﬁ a?’debf (%hté’ﬁnd the filtrate was
compound 79A (8 nmol ,

conceggrated jn vacuoctet pmlvld|e| lnter(nzednate )Ccunnomm aaedv s(mgnﬂz% yield).

HPEREME B, 6 a7 Bl bl iR 1O eleP e dndtae 25,

obgé,qbag_@“hglrwzagp;rgmmquave synt hesi zer and allowed to
stir at this tenperature for 30 m nutes. The reaction

m xture was cooled to roomtenperature, and then
S oA O il BoB ol a2 e o Pcompound 81

Ql XQ% premixed Boldtion Mt PothigreN-HNyi-titdydie-4GdibOxyic &&#(0.050
mmol, 11 mg) and HATU (0.050 mmol, 19 mg) in DMF (0.5 mL) was added N,N -
diisopropylethylamine (0.25 mmol, 44 plL) and Intermediate Compound 57C (0.020

mmol, 7.5 mg). The resulting reaction was heated to 80 °C and allowed to stir at
this temperature for 15 hours. The reaction mixture was cooled to room
temperature and concentrated. The residue was reacted with TFA (0.5 mL) for 30
minutes. The TFA solution was concentrated in vacuo. The residue was dissolved in
DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide the title
compound. HPLC-MS RT= 3.35 minutes, observed LCMS m/z 470.17 (M+H).

Example 58
Preparation of:

S 2N NH

Step 1 — Synthesis of Intermediate Compound 58A



10

15

20

To a solution of conmpound 80A (7.19 nmol. 2.00 g) in
nmet hanol (50 m -) was added 10% pal | adi um on car bon

w@ 3®8/0sgY2 The flask was seal ed with a sept um BeMUYE007/022829
2008/ 054702 PCT/ US2007/ 0228380 172 degassed under
vacuum for 10 m nutes. Hydrogen gas was added vi a
bal l oon and the reaction was allowed to stir at room
tenperature for 18 hours. The ;A0 xture'was filtered
through celite with the assi $§tamice of dichl oronethane.
The sol uti on was concentcEaﬁ1 iM vacuo. The desired
product, 81 A was used w thout) further 5 purification.
1 HNW (400 MHz, DMSO) 8 7.28-%.22 (s, 1 H),
6.98-6.92 (s, 1 H), 6.88- 6 3 (0d, J =7.6 H, 1 H,
6.77-6.71 (t, J = 7.4 Hz, H)N664659(d J =17.6
Hz, 1 H, 6.52-6.46 (t, J 7Bo4:Hz 1 H, 4.64 (s,
2H), 2.86-2.77 (t, J-lO O§§K 2.74-2.66 (m
2H), 2.12-2.08 (d, J = 3H) 207202(t,J=
5. A balutidn O 2-cHidHY: Q-nﬁl%p@ﬁume2(6)3 a1 D GONM J =
13.0 Hz, 2H). 10 Exagfle 82 Prﬁ{Jaratmn of Conpound

N.2 roLand

dnss&zmpylgthmmer@ furom NeBospiperazine {HONApol, 1.3 g)

in AN IR AL SR et Hhl @ Rrowayefqr Sminutes ot dympggature of

160CQTPPhE éo&iloﬁ was thénnggeled ®2rboftle atifé dnd2contetrated in
959 ée (20 nlL) was allowed to stir at room

vaca@@p@ me%ulhrm remdwﬂ)wag purified Msing.eaumaschromatography on silica

gel SRAGHTLEDER I FHBRRTEBAL I B Tt ompound sea

(. gauq) &f NviaRH{480MEE 20DaNy & 8. Bsgwoum 8f4.8r4k amM), 8.16 (dd, J =
white solid. 20 1H DVSO)

1.6,8.4 HB-1H), G@O((dd ;l/=H} 8, 8. 44182.(‘5H) B.60-3.51 (n- 4H53.4813,38(m,

7.27-7.22'(dd, J = 7.4,1.6 Hz, 1
4Hrﬂ4§7(852é"'$ 11’ (m 2H) 2550

Step 2 — Synthesis of Intermediate Compound 58B
7]
N

e

58B
To the solution of Intermediate Compound 58A (1 g) in EtOAc (20 mL) was
added Pd on carbon (5% Pd, 0.2 g). The resulting reaction mixture was stirred
under a hydrogen atmosphere at room temperature for about 15 hours. The
reaction mixture was filtered through a pad of celite and the filtrate was
concentrated in vacuo to provide Intermediate Compound 58B, 4-(3-Amino-pyridin-
2-yl)-piperazine-1-carboxylic acid tert-butyl ester.

Step 3 — Preparation of Title Compound
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(m 2H), 2.90-2.82 (m 2H), 2.54-2.45 (m 5H),

2.15-2.06 (m 2H). 25 Exanple 83 Preparation of: WO
wQe®8NHBdr02 PCT/ US2007/ 022829 173 ~ N\ S -PCTHUBRON/022829

-NNH2 HHO To a 20 nL sci{gf!lation vial was

charged conpound 82A (0.034 mml, 15 ng), 1

H pyrazol e-5-boronic acid (0.051 nmol, 5.8 ng), K3P04

(0: 885 SiBliod &ofuc ¥ 2, PR ESL AT bR oo Boihoi (0.10
a -
115 AT 10BN OO £ Tl
diisdpropylethylarhieer(0:x30umenolp87 abhardtintetreddiate GampmmdoBSB (0.10
the resi S_z] purified via reverse-phase HPLC i
R/EE8 0k Ptfﬁﬁ'il'lén%e%‘?t&ﬂ was haated;ip 80 Qéﬁﬁ@dﬁwed t° stir at this

er g R e v
anﬂ’rcepeera’rated The Cesipoe mastédctsdiith SFAN1THD ML) Ton 1 (NhinmINes. The

H 15 Usi ng the nmet hod described in Exanpl
TFArﬁP"éRﬂibW?ﬁ @Pﬂﬁgf%iatﬁﬂ 45 vasee.cLhe resiguenvas gissg! Wr'n 1

DM‘S@V%C%@&U@@’? %rﬁeaﬂsg}%m@@é %55&955%3)r§%?%he title

re was ‘observ

combaundanFHsC -MA\RT=£3 erltmmmtés, obsen2dd4CMS mit 832.15 (M+H).
visible mass was (MH) = 426. 25).

Example 59
Preparation of Intermediate Compound 59A

SM/@

59A

To a premixed solution of 2-bromo-thiazole-4-carboxylic acid (2.0 mmol, 0.42
9), N,N-diisopropylethylamine (3.0 mmol, 0.52 mL) and HATU (2.0 mmol, 0.76 g) in
DMF (10 mL) was added 4-(2-aminophenyl)-piperazine-1-carboxylic acid tert-butyl
ester (2.0 mmol, 0.56 g). The reaction mixture was stirred at 80 °C for 3 h, and then
concentrated in vacuo. The resulting residue was purified using column
chromatography on silica gel (eluent: Hexane:EtOAc (4.5:1)) to provide Compound
59A as a yellow solid (0.67 g, 72%). '"H NMR (400 MHz, CDCl3) § 10.38 (s, 1H),
8.49 (dd, J=8.0, 1.2 Hz, 1H), 8.14 (s, 1H), 7.23-7.10 (m, 3 H), 3.72 (br s, 4H),
2.89-2.87 (m, 4H), 1.50 (s, 9H). HPLC-MS RT= 2.39 minutes, mass calculated
formula C19H23BrN4O3S 466.07, observed LCMS m/z 467.05 (M+H).

Example 60
Preparation of:
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20 Exanple 85 Preparation of: W 2008/ 054702

PCT/ US2007/ 022829 174 N\ -NHN _NNH2 NHO
wQ@2i08g547b2 et hod descri bed in Exanpl e 83 and PCT/US2007/022829

substituting pyridine-4- borpgpc acid for 1

H pyrazol e-5-boronic acid, the title conmpound was

prepared. The final product was observed via LC M5

(10 mnutes TFA, retention ti 15 5 m nut es,

vi si bl e mass was ( MtH) anpl e 86

Preparation of: -~--, ~NHN- -NN Br

scintillation vial was char

1-{2-[(2-Brono-t hi azol carbonyl ) -

am no] - phenyl } - 4- net hylam/ho- pi perlﬂdl ne- 4- car boxylic
acid am de (0.034 mmol, N\ 18

[5-(4, 4,5, 5- Tetrarrethyl [1, 3, 2]d| oxaborol an- 2-yl) - pyri
din-2-yl]-carbamic acid tert-butyl ester (0.051 mmol,
16.4 ng), K3PO4 (0.068 mmol, 14.5 ng), palladium 15

(1 Gt 98 fo JR8 mm, ol st gere el 2L i Pa(aa)s

(5. wdiolTefd 9), SHPRos (DD 10aARIdI N 1 4Ag) dhd 2YRdoiopyRdiAKES-boronic
00 C for 18 hours. The reaction m xture was then

acndqmn@ml iesterd0i 10 mamnlo22my) weredoadgd into @ Sahlenk IHOB domtaining a
stlr]bar dlL ¥ibe \Béé*éaééeé’ wntF'za ru%?)%r gtter')trlﬁnedev%uate% and refilled with
nitrogen. Toluene (0.5 mL) was added to the reaction mixture through the septum
via a syringe. The tube was sealed with a Teflon screw cap under a flow of nitrogen,
and put into an oil bath at 118 °C. The resulting reaction was allowed to stir at this
temperature for 15 hours. The reaction mixture was cooled to room temperature.
The reaction mixture was filtered through a pad of celite and the filtrate was
concentrated in vacuo. The residue was reacted with TFA (1.0 mL) for 10 minutes.
The TFA solution was concentrated in vacuo. The residue was dissolved in
DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide Compound

196. HPLC-MS RT= 3.27 minutes, observed LCMS m/z 384.13 (M+H).

Example 61
Preparation of:

A0

=N N
L)
s ”

Using the method described in Example 60 and substituting 2-Fluoropyridine-
5-boronic acid pinacol ester for 3-Fluoropyridine-5-boronic acid pinacol ester, the
title compound was prepared. HPLC-MS RT= 3.25 minutes, observed LCMS m/z

384.22 (M+H).



tenperature for 1 hour. The m xture was concentrated

in vacuo, taken up in 3:1 20 DVSO acetonitrile, and
w0 b@sos47be conpound was purified via reverse- pPEBES2007/022829

HPLC. The final product wasigdbserved via LC M5 (10

m nutes TFA, retention tine = 2.04 mnutes, visible

mass was (MrH) = 452.23). Exanple 87 WO 2008/ 054702

PCT/ US2007/ 022829 175 Preparation of: ~I N\ S -NH

N OIN-NNH2 H O Using the nethod described in

Exanpl e 86 and substitut igyhmphs 6% et hyl -

i soxazol e-4-boronic acid yrazol e-5-boroni c

acid, the title cﬂlpparaiiamebenmmmddGB The fi nal

product was observed via LC M5 ut es TFA,

retention time = 2.86 m nutes, VIS mass was

=455. 23). Exanpl e 88 Prepa 0 N SH NN

NI, I - NH2 HO 10 O Usispg theH hlhod described in

iy nic acid

substituted for 1 H pyra aC|d the title

conpound was prepared. N

H

Using the method described in Example 60 and substituting 2-Fluoropyridine-
5-boronic acid pinacol ester for 3-carboxythiophene-2-boronic acid, the title
compound was prepared. HPLC-MS RT= 3.18 minutes, observed LCMS m/z
415.14 (M+H).

Example 63
Preparation of:

Compound 59A (0.050 mmol, 23 mg), sodium cyanide (0.10 mmol, 5.0 mg),
copper iodide (5.0 umol, 1.0 mg) and potassium iodide (0.010 mmol, 1.7 mg) were
loaded into a Schlenk tube containing a stir bar. The tube was capped with a rubber
septum, evacuated and refilled with nitrogen. N,N'-Dimethyl-ethane-1,2-diamine
(0.050 mmol, 5.4 uL) and toluene (0.5 mL) were added to the reaction mixture
through the septum via a syringe. The tube was sealed with a Teflon screw cap
under a flow of nitrogen, and put into an oil bath at 100 °C. The resulting reaction
was allowed to stir at this temperature for 15 hours. The reaction mixture was
cooled to room temperature. The reaction mixture was filtered through a pad of
celite and the filtrate was concentrated in vacuo. The residue was reacted with TFA
(1.0 mL) for 10 minutes. The TFA solution was concentrated in vacuo. The residue
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The final product was observed via LC/ M5 (10 m nutes
TFA, retention tinme = 2.77 mnutes, visible mass was
W@ koBip547d68. 21) . 15 Exanpl e 89 Preparati on of PCT/NS20bl/622829
NNXN-~NNH2 HOO0 W 2008954702 PCT/ US2007/ 022829
176 To the title conmpound of Exanple 88 (0.034 mol,
16 ng) was added 2 nL 2:1 THF: H20, followed by 1 N

Li.OH(.aq) . ( | ....68 . pL). This solution
wasisglie it D aERrsfe iR puffed ubBoitskRe asediPLC o
providé 'ﬂ%"’ﬁff@céh‘m@ blAg J(—ﬁ"LCWI@R‘Im 2168/ Rin(fss, %BQ%WL&GM@; m/z

I n vacuo en up in 3:1 DVBO acetonitrile, and t
314t1|&4M+EI).corrpound purified via reverse-phase HPLC. The

final product was observed via LC'M5 (10 m nutes TFA,

retention tinme = 2.15 mnutes, visible mass was (MH)

_ 454.20). 10 Exanple 9Bxafpf@gpation of: i N S\

"NHNN ; -NNH O nmet hod described in

Exanpl e 86 aideparationodintagnadiats Gpmppuad@4A 4- bor oni ¢

acid pinacol ester for 1 H-pbrazol e-5-boronic acid,

the title 15 conpound pyepared, The final product

was observed via LC/ M5 10 mpu TFA, retention

time = 2.65 mnutes, vigrhl e Basg was (MrH) = 440. 21).

Exanple 91 20 Prepar &ion of: .

BocHN
64A

Toa premixed solution of 2-bromo-thiazole-4-carboxylic acid (2.0 mmol, 0.42
g), N,N-diisopropylethylamine (3.0 mmol, 0.52 mL) and HATU (2.0 mmol, 0.76 g) in
DMF (3 mL) was added [1-(2-amino-phenyl)-piperidin-4-yl]-carbamic acid tert-butyl
ester (2.0 mmol, 0.60 g). The reaction mixture was stirred at 80 °C for 3 h, and then
concentrated in vacuo. The resulting residue was purified using column
chromatography on silica gel (eluent: Hexane:EtOAc (4:1)) to provide Compound
64A as a yellow solid (0.27 g , 28%). HPLC-MS RT= 2.30 minutes, mass calculated
formula C20H25BrN40O3S 480.08, observed LCMS m/z 481.00 (M+H).

Example 65
Preparation of:

O

=N N
od Q

NH,

Using the method described in Example 60 and substituting compound 185
for compound 200 (example102) and 2-fluoropyridine-5-boronic acid pinacol ester
for 2-methoxy-4-pyridineboronic acid, compound 201 was prepared. HPLC-MS RT=
3.57 minutes, observed LCMS m/z 410.18 (M+H).
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ONjp SH -NN NNH2 HON Using the nethod

described in Exanple 86 and 4-(cyanonet hyl ) benzene
whersns4onci d pi nacol ester substituted for 1 PCT/US2007/022829

H pyrazol e-5-boroni c acid, Cpggpound WO 2008/ 054702

PCT/ US2007/ 022829 177 224 was prepared. The final

product was observed via LC M5 (10 m nutes TFA,

retention time = 3.09 m nutes.,Visi bl e mass was (M-H)

=475.23). Exanple 92 5 Eﬁﬁ#&ﬂk%ﬁén of: NJP S'NH

N NN HON Using tippepBidtish épscri bed in Exanple

86 and substituting 4-(2- cyanopropan-2-yl)phenyl

boronic acid for 1 H pyrazol e-5-bOrong cid, the

title conpound was prepared. JThelfi roduct was

observed via LC/ M5 (10 minutgs JO TEA Yretention tine

= 3.46 mnutes, visible nmass I\'/?F

Exanpl e 93 Preparation of: _i

N ( 503. 30).
NJ\VIS'NHNNN NH
HO—\ /

N NH,

The title compound from Example 65 was reacted with iodotrimethylsilane in
chloroform at room temperature for about 15 hours. The reaction mixture was
concentrated and purified using reverse phase HPLC to provide the title compound.
HPLC-MS RT= 3.14 minutes, observed LCMS m/z 396.17 (M+H).

Example 67
Preparation of:

O

=N N
7 N
| )=N NH,
N
H

Using the method described in Example 38 and substituting 4-{2-[(2-Bromo-
thiazole-4-carbonyl)-amino}-phenyl}-piperazine-1-carboxylic acid tert-butyl ester for
compound 200 and 4-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole for
7-azaindole-5-boronic acid pinacol ester, the title compound was prepared. HPLC-
MS RT= 1.99 minutes, observed LCMS m/z 419.17 (M+H).

Example 68
Preparation of:

0

s/§ﬁ/ﬂ\ﬁ/[:;j
=N N

o

=N NH;

—0



15 HH O Using the nmethod described in Exanple 86 and
substituting 1-(tri- isopropylsilyl)-1

woR@0s40DE- 3- boronic acid for 1 H pyrazol e- 5- b€ DORM07/022829
acid, the title conpound wasegrepared. The final
product was observed via LG M5 (10 m nutes TFA,
retention tinme = 2.70 mnutes, visible nmass was (M+-H)

2009 Rl A BR BGRB8 48 Ay Subsiting gmagyna 195
forNdd?npdiiny 200 Ehd'S-MbrbpgridiRé BosbraarCcadity pthdcol Eﬁt@ﬂdr@ 86

and substitutingl H I ndol e-5- boronic acid pinac
dlr@%m@xynwmdlne- it acil, the tie corpound was roruepaeed HPLC-MS

TR oo RRRRIHETI L5 (e e ohnerved

5 m nutes, visible nmass was (M+-H) 475. 22) . Exarrpl e 95
Preparation of: N SNHNS-N NH2 H O 10 Using the
met hod described in ExandExamplei6d substituting
t hi ophene-3- boronic ac )yr azol e- 5-boronic

[
acid, the title conpounﬁ'ﬁﬁgrﬁﬂoe‘bgred The final
product was observed via LC/ M5 (40 es TFA,
retention time = 2.94 mnutss\%sn mass was ( M+H)

= 442.18).
Ao O

>= N NH,
HO

[1-(2-{[2-(2,4-Dimethoxy-pyrimidin-5-yl)-thiazole-4-carbonyl]-amino}-phenyl)-
10 piperidin-4-yl]-carbamic acid tert-butyl ester was reacted with iodotrimethylsilane in
chloroform (1 mL) at room temperature for about 15 hours. The reaction mixture
was concentrated and purified using reverse phase HPLC to provide the title
compound. HPLC-MS RT= 2.64 minutes, observed LCMS m/z 413.05 (M+H).

15 Example 70
Preparation of:

s/ﬁ/lok HQ

s
| =N
S

Step 1 — Synthesis of Intermediate Compound 70A

Z

P
I
)

20 S
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15 Exanple 96 Preparation of: i N\ S -NHN NN
NNH2 HHOUsing the nethod described in Exanple 86
w@eas®sisl i t uti ng 3, 5- di net hyl pyrazol e- 4- bor oPCTYUSZDDT022829
pi nacol ester for 1 H pyrazoigg5-boronic acid, the WD
2008/ 054702 PCT/ US2007/ 022829 179 title conpound was
prepared. The final product was observed via LC MS (10

o560 [ BimfeL 124 85 5080, T Aol Fum] S Phee c0.20
mrAdl; 82img); b (pinagolaté) UibNrar'nLQN mmd¥, Ng¥ antd Ibtdhb-ahibpRene-2-

net hod descri bed in Exanpl e 86 and substituti ng 3-

carhenittien@dy Mmaelofid8 glcwereloaded intaaeSejenk tube containing a stir bar.
| e-5- hor.anj ' i - :
T84 8 SRk P e B ST A Bl e
ToltiehBt(8m EPWEEéddééttQ 'fﬁé piactibAtnixtute WroligRUhE Septling viAl & syringe,
mass was ( MtH) 23). Exanple 98 Preparation of:
angthen the tuRervas sea{emmth a Teflon screw cap under a flow of nitrogen, and
put into an oil bath at 110 °C. The resulting reaction was allowed to stir at this
temperature for 12 hours, and then the reaction mixture was cooled to room
temperature. The reaction mixture was filtered through a pad of celite and the filtrate
was concentrated in vacuo. The resulting residue was purified using column
chromatography on silica gel with an eluent mixture of Hexane:EtOAc (4:1) to
provide intermediate compound 70A as a yellow solid (0.30 g, 64% yield). '"H NMR
(400 MHz, CDCl3) 6 7.71 (d, J=5.2 Hz, 1H), 7.65 (d, J= 5.2 Hz, 1H), 1.26 (s, 12H).

Step 2 — Preparation of Title Compound

Using the method described in Example 97 and substituting compound 200
for compound 195 and Intermediate Compound 7 for 2-fluoropyridine-5-boronic
acid, the title compound was prepared. HPLC-MS RT= 3.49 minutes, observed
LCMS m/z 410.11 (M+H).

Example 71
Preparation of:

o)

H
N- S/Yj\ N |
NN NN PN
O
S

NH,

[1-(2-{[2-(2-Cyano-thiophen-3-yl)-thiazole-4-carbonyl]-amino}-phenyl)-
piperidin-4-yl]-carbamic acid tert-butyl ester was stirred with a mixture of sodium

azide (0.10 mmol, 6.5 mg) and triethylamine hydrochloride (0.10 mmol, 14 mg) in
toluene (1 mL) at room temperature for about 15 hours. The reaction mixture was



N H O 15 Using the nmethod described in Exanple 86 and

substituting 2-fluoropyridine- 4-boronic acid for 1
woR@goswzel e- 5- boroni c acid, the title conpoundP@EES2007/022829

prepared. The final productiggs observed via LC M5

(10 m nutes TFA, retention time = 2.84 mnutes,

visible mass was (M+H) = 455.23). 20 Exanple 99
Y o LRI, S e
redﬂﬂi?e Wis rBh&ted3vith TPAZ1 PmIh f@r01mh1|ﬁdté§ | 'Pie TFAl soi@fon was

charged 3'-[(2-brono-thiazol e-4-carbo

ny
com&nitqtedmmama dmei nesidsiewas dssewedhly &M%@nqetomtnle (3:1),

yridi nyl ani de .
puficst LSio§ hysrspratp bl CtY pidds Uik fudEbiabebRgs thpMs RT-
5 3.0 Hirlids, odSsRAL (EMEpRvusb s ) . pal | ad ur

tetrakis (0.0034 mol, 4 , and 3:1 1, 4- di oxane: H20

(1 nm). The vial was fl ushed with argon and seal ed

with Teflon tape. The reactio s allowed to shake

at 100 C for 18 hours. TM was concentrated in

vacuo and conpound 232 \mgpAk4tidn Bft Vi a reverse-phase

HPLC in 10 3:1 DWVSO acetonltrl l e. The final product

was observed via LC M5 (10 m nuQes , retent| on
time = 2.06 m nutes, V|S|blerm Vi-H) 427. 17) .
Exanpl e 100 15 Preparati ors 0 i \' N S
’N .
L)
10 Using the method described in Example 93 and replacing 4-

aminomethylphenylboronic acid hydrochloride with 4-hydroxyphenylboronic acid
pinacol ester, the title compound was prepared. HPLC-MS RT= 5.12 minutes,
observed LCMS m/z 379.05 (M+H).

15 Example 73
Preparation of:

=N
U
{0 QA

Using the method described in Example 93 and replacing 4-
aminomethylphenylboronic acid hydrochloride with 3-hydroxyphenylboronic acid
20 pinacol ester, the title compound was prepared. HPLC-MS RT= 4.62 minutes,
observed LCMS m/z 379.11 (M+H).

Example 74
Preparation of:



NHN CN-NNH2 HHOUsing the nethod described in
Exanpl e 99 and substituting 1-(tri- isopropylsilyl)-1

woR@0s4ODE- 3- boronic acid for 1 H pyrazol e-4- bp€DORM07/022829
acid, the title conmpound wagg®repared. The final
product was observed via LG MS (10 m nutes 20 TFA,
retention tinme = 2.36 mnutes, visible nmass was (M+-H)
= 426.25). Exanple 101 Ppepargtion of: WD 2008/ 054702
PCT/ US2007/ 022829 181 /1 N SH NN ~NNH H
N O H Using the net hgd*ﬂ%a%:ﬁr!ed in Exanple 99 and
substituting 1 H I ndol ¥%- gﬁ bc acid pinacol ester
for 1 Hpyrazole-4-b nic adLg, the title conpound
was prepared. The fi pr oduct—wasQobserved vi a
LCMS (10 m nutes TFA, retention time = 2.99
m nutes, visible mass was (M+H) 21). Exanple 102
Preparation of: /I NN NHNS - HO

Step 1 — Synthesis of Intermediate Compound 74A

0N~ :

N

0]

e
N— 0
N
O
74A
5 A reaction mixture of 1-(2-nitro-phenyl)-imidazolidin-2-one (1.0 mmol, 0.21 g),

sodium hydride (60% in mineral oil, 1.5 mmol, 60 mg) and N-(2-
bromoethyl)phthalimide (1.5 mmol, 0.38 g) in DMA (2 mL) was stirred at a
temperature of 60 °C for about 15 hours. The solution was then cooled to room
temperature and concentrated in vacuo. The resulting residue was purified using

10 column chromatography on silica gel with an eluent mixture of DCM/MeOH (1.5%
MeOH) to provide Intermediate Compound 74A.

Step 2 — Synthesis of Intermediate Compound 74B

15 74B
To the solution of Intermediate Compound 74A in MeOH (15 mL) was added

Pd on carbon (5% Pd, 55 mg). The resulting reaction mixture was stirred under a
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10 Using the nethod described in Exanple 99 and
substituting thiophene-3- boronic acid for 1

woR@goswzel e- 4- boroni c acid, the title conpoundP@EES2007/022829
prepared. The final productiams observed via LC M5
(10 mnutes TFA, retention tinme = 2.65 m nutes,
visible mass was (M+H) = 443.17). 15 Exanple 103

o G ol Bl o A B S

mixiGrd Wae fiftérdef h dpadhofcelitd asd i filtrate was concentrated in
1- (2- am no- phenyl ) - 4- net hyl am no- pi peri di ne- 4- car boxyl
vagup tecprevidgnintermedliats Cempoyund#48. ny) |
2-t hi ophen-2-yl -t hi azol e- 4-carboxylic acid (0. 142
mmol, 30 ng), and HATU (0. 156 mol, 59.3 ng) in 3 nL

Sté,?M?—V\ﬁﬁe rél‘ib’)ﬁ@f?’:ﬂeﬁdfﬁp@&ndroomten”perature for 1_8
hours. The reaction m xture was then concentrated in 5

vaclsing theaneinodidesgribedimsBxaawieR7 andireplaging 2-irsidazol-1-yl-

itle.co nd was. putd fied vij reverse- phase HPLC.
phagMaiiE B A B3 R ConviattiPap G R o ind W propared.
HPLICAMS RIEAD5 Minlite®e obsérvéd LTNISIRS 544. 36 PUGH)RSS was

(MrH) = 442.12). Exanple 104 10 Preparation of: i |

s~O\ |l H2NNrv- SNV N NHOfl SNHO Q -H N

Example 78
Preparation of:

0
@K‘LQ O
= \’\NH

A mixture of the title compound from Example 77 and hydrazine monohydrate
in DCM was stirred at room temperature for about 15 hours. The reaction mixture

2

was concentrated in vacuo. The residue was dissolved in DMSO/acetonitrile (3:1),
purified using reverse phase HPLC to provide the titie compound. HPLC-MS RT=
2.81 minutes, observed LCMS m/z 414.23 (M+H).

Example 79
Preparation of Compound 79A

Q H
N
N -
HoN N—

0]

I=

79A

1-Benzyl-4-methylamino-4-piperidine carboxamide (3.03 mmol, 750 mg) was
charged to a 100 mL roundbottom flask. To this was added 40 mL methanol
followed by 300 mg 10% palladium on carbon. The flask was sealed with a septum



104A Using the nethod described in Exanple 103 and

substituting conmpound 104A for 103A, the title
w@ooposHTo2 was prepared. The final product was POFES06T022829

15 via LCOMS (10 mnutes TFA17fetention tine = 2.74

m nutes, visible mass was (MtH) = 443.17). 20 Exanpl e

105 Preparation of Conpound 105A H NO2 N F (?-- NO2

erffapis boobEibias (SAOAE, ?d@.ieagg"qﬁax%pﬂsaswa balloon

and ¥RE Fedidion WaARoWwe® o S attdoMmlieipératuré Far TBNE IS, The mixture
i ndi cated reactants, conpound 105A was prepared. 1H

wamittere threugh cej[be;wg)h the gssiglanceof dighlorgmethang, The solution was

0053%9%5%( io 4, idvidetportopy 79A. whicH uas ubl witgou further

5 pur}f,cat@nG Hz, 4H), 3.10-2.95 (m 4H), 2.67-2.63 (t, 5 J
6 Hz, 4H) 2.02-1.95 (m 4H). Exanple 106
Preparatlon of: i I SO HNNSJJ N NHOS-N\H O

S ~N> 000 NH 2 N NH 10, 105A Using the nethod
described in Exanple 103 mgéi tuting conpound

Preparation of Compound 80A

No2
\%g NO,
- N

10 o
79A 80A

To a solution of compound 79A (8.65 mmol. 1.36 g) and DIEA (9.52 mmol,
1.66 mL) in acetonitrile (8 mL) and methanol (1 mL) was added 2-
flouronitrobenzene (9.52 mmol, 1.00 mL). The resulting reaction was heated to 180
15 °C in a Biotage Initiator microwave synthesizer and allowed to stir at this
temperature for 30 minutes. The reaction mixture was cooled to room temperature,
and then purified via silica gel chromatography to provide Compound 80A.

Example 81
20 Preparation of Compound 81A

., L,

N g N

HaN N— H,N —
o H X
80A 81A

To a solution of compound 80A (7.19 mmol. 2.00 g) in methanol (50 mL) was

added 10% palladium on carbon (800 mg). The flask was sealed with a septum and

N
H
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105A for conpound 103A, the title conmpound was
prepared. The final product was observed via LC/ M5

W@ 1@s8n54100 es TFA, retention time = 3.60 nm nut eBCT/US2007/022829
visible mass was (MrH) = 49$729). 15 Exanple 107
Preparation of Conpound 107A HI \ 9NH2 CN) F NO2 ,
N2 NS J EN N N -~kS I\UIIS 107A 20 Using the

def et e ek BittoL Ao B R iR ok A affieg Bflioon and
theeaEnoR w&%lme@%tﬂ%ﬁ% '?&pr'%’(QWfo%%&?&Jrs 113I4e m [{?)(ture was

Preparati on of nﬁound 108A N
filtored tlarqugm,m,hte\wntm @ assistargerof' ducrﬂ;orozmethane Cﬁfbe(srojytlon was

cofeitated if Padith Te, 885 ed RRaic 1A RS 1RER ei*awﬁéa G
pu@%@g‘ﬁﬁﬁl—%@/ﬁ?@ MI-EWS@ Z?ﬁr ?’%ﬁ_ﬁﬂ 06.%'\%9% (s, 1H), 6.88-
6.8ANdHJIN718 Hz, 1H), 6.77-6.71 (1, J = 7.4 Hz, 1H), 6.64-6.59 (d, J = 7.6 Hz, 1H),
6.52-6.46 (t, J = 7.4 Hz, 1H), 4.64 (s, 2H), 2.86-2.77 (t, J = 10.0 Hz, 2H), 2.74-2.66
(m, 2H), 2.12-2.08 (d, J = 5.0 Hz, 3H), 2.07-2.02 (t, J = 5.4 Hz, 1H), 2.01-1.92 (m,
2H), 1.64-1.56 (d, J = 13.0 Hz, 2H).

Example 82

Preparation of Compound 82A
Br

N
| | S o)
NH Ho‘(‘\/ /%/Q
2 0 S\ N
=N H N
Br

N —_—

81A

A solution of 2-bromothiazole-4-carboxylic acid (2.40 mmol. 500 mg),
compound 81A (2.52 mmol, 627 mg) and HATU (2.52 mmol, 959 mg) in DMF (20
mL) was allowed to stir at room temperature for 18 hours. The mixture was
concentrated in vacuo and purified via silica gel chromatography. Compound 82A
was then recrystalized out of MeOH and Et,0 and filtered to afford an off-white solid.
'H NMR (400 MHz, DMSO) & 10.03-10.00 (s, 1H), 8.48 (s, 1H), 8.34-8.30 (dd, J =
7.8,1.6 Hz, 1H), 7.27-7.22 (dd, J = 7.4,1.6 Hz, 1H), 7.20-7.11 (m, 2H), 3.13-3.04
(m, 2H), 2.90-2.82 (m, 2H), 2.54-2.45 (m, 5H), 2.15-2.06 (m, 2H).

Example 83
Preparation of:



Boc Bod 10 109A Using the nethods described in
Exanpl es 80 and 81 and utilizing the indicated
w0 e@8dsu10s, conpound 109A was prepared. Exanpl BCT/LS2005022829
Preparation of Conpound 11047302 F NO2 NH2 ~NH <N
-=- q NHN ~[ Boc NH NH Boc Boc 243 WD 2008/ 054702
PCT/ US2007/ 022829 185 Using the nethods described in
Exanpl es 80 and 81 and utilizing{he indicated
reactants, conmpound 11 QA wHs red. Exanple 111 5
Preparation of Conpound Ny MOoe 2 NH2 H F NO --
N--- N Boc CD-I Bo8 NH Bg¢g' NM 111A Using the
nmet hods described in Ex | es Nand 81 and utili zing
the indicated reactagnat{s, conpdund] 11l A was prepared.
10 Exanple 112 Prep r&Ni on of\ ound 112A H Q NO2

N NH
H H

F NO
0]

To a 20 mL scintillation vial was charged compound 82A (0.034 mmol, 15

mg), 1H-pyrazole-5-boronic acid (0.051 mmol, 5.8 mg), KsPO4(0.068 mmol, 14.5
mg), palladium tetrakis (0.0034 mmol, 4 mg), and 3:1 1,4-dioxane:H.O (1 mL). The

5 vial was flushed with argon and sealed with Teflon tape. The reaction was allowed
to shake at 100 °C for 18 hours. The mixture was concentrated in vacuo and the
residue purified via reverse-phase HPLC in 3:1 DMSO:acetonitrile to provide the title
compound. LC/MS (10 minutes TFA, retention time = 2.48 minutes, visible mass
was (M+H) = 426.23).

10

Example 84
Preparation of Compound 217

AL
=N H N

T\

N~ ~N )y—NH,

H H 0

~

15 Using the method described in Example 83 and substituting 1H-pyrazole-4-
boronic acid for 1H-pyrazole-5-boronic acid, the title compound was prepared. The
final product was observed via LC/MS (10 minutes TFA, retention time = 2.44
minutes, visible mass was (M+H) = 426.25).

20

Example 85
Preparation of:



2 NH2 HN.Boc N HN Boc HN Boc 112A 15 Using the

nmet hods described in Exanples 80 and 81 and utili zing
wWao b@s/ 05410k cat ed reactants, conmpound 112A was pPEPHSIA7/022829

Exanpl e 113 Preparation of {ygrpound 113A H F Q NO2

N2 NH2 N- N Q/ O 20 WO 2008/054702

PCT/ US2007/ 022829 186 113A Using the methods

descri bed in Exanples 80 and 81 d utilizing the

i ndi cated reactants, conpou 1 was prepared. 5

Exanpl e 114 Preparati on«Qf d 114A H N F Noe

NO2 NH2 N N H2N O H2N 0 HZI\uO' 114A Using the

met hods described in Examles 8 d 81 and utili zing

the 10 indicated rea ts, conpound 11 4A was
prepared Exanpl e 145 / repara at n of Conpound 115A
HNGQG NO2 1 NO2 NH2 N H NH,
o

Using the method described in Example 83 and substituting pyridine-4-
boronic acid for 1 H-pyrazole-5-boronic acid, the title compound was prepared. The
final product was observed via LC/MS (10 minutes TFA, retention time = 2.15
minutes, visible mass was (M+H) = 437.22).

Example 86
Preparation of:

\ N

S/\,)LN S/\HLH
N -

Br

N —_— N
N
Ng%/NHg \_/ \%%/NH
Ho HoN 0

To a 20 mL scintillation vial was charged 1-{2-[(2-Bromo-thiazole-4-carbonyl)-
amino]-phenyl}-4-methylamino-piperidine-4-carboxylic acid amide (0.034 mmol, 15
mg), [5-(4,4,5,5-Tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-2-yl]-carbamic acid
tert-butyl ester (0.051 mmol, 16.4 mg), KsPO,4 (0.068 mmol, 14.5 mg), palladium
tetrakis (0.0034 mmol, 4 mqg), and 3:1 1,4-dioxane:H;O (1 mL). The vial was
flushed with argon and sealed with Teflon tape. The reaction was allowed to shake
at 100 °C for 18 hours. The reaction mixture was then concentrated in vacuo and
taken up in 1 mL 4N HCI in 1,4-dioxane plus 25 uL H,O and stirred at room
temperature for 1 hour. The mixture was concentrated in vacuo, taken up in 3:1
DMSO:acetonitrile, and the title compound was purified via reverse-phase HPLC.
The final product was observed via LC/MS (10 minutes TFA, retention time = 2.04
minutes, visible mass was (M+H) = 452.23).

Example 87



N N NBoc NN Boc Boc 15 115A Using the nethods
described in Exanples 80 and 81 and utilizing the
w0 padsost7erl reactants, conpound 115A was preparBdI/UsS2007/022829
Exanpl e 116 20 Preparation of7ygonpound 116A WO
2008/ 054702 PCT/ US2007/022829 187 2 NH2 N No2 F NO N
-- N N Boc N Boc N Boc 116A Usi ng the nethods
descri bed in Exanpl es 8 and 1 utilizing the
i ndi cated reactants, vvas prepared. 5

Exanpl e 117 Prepar atl on of d 117A N gNO2 NO2
NH2 N > N JO BochvPC ’@
OY/C

°N N NH;
H o
Using the method described in Example 86 and substituting 3,5-Dimethyl-
isoxazole-4-boronic acid for 1H-pyrazole-5-boronic acid, the title compound was

5 prepared. The final product was observed via LC/MS (10 minutes TFA, retention
time = 2.86 minutes, visible mass was =455.23).

Example 88
Preparation of

°Q
= N
s/\/)L
H N

=N
N N\
10 N
Using the method described in Example 86 and 2-methoxypyridine-5-boronic

acid substituted for 1H-pyrazole-5-boronic acid, the title compound was prepared.
The final product was observed via LC/MS (10 minutes TFA, retention time = 2.77
minutes, visible mass was (M+H) =468.21).

15

Example 89
Preparation of:

NAQ

=N

o ¥ 2

HO



Boc' Boc' N 10 117A Using the nethods described in
Exanpl es 80 and 81 and utilizing the indicated

WO e@8su105, conpound 117A was prepared. Exanpl BCTU/US2005022829
Preparation of Conpound 118APM QN2 r > F NO2 NH2 HN
Boc HN HNC 'Boc Boc 118A Using the nethods descri bed
in Exanples 80 and 81 and utilizing the indicated

pcri bagb P SoTRR LRt BRI R EEH Bhor i ey 20060 2 mL

e o L e oz b, s et was

heaegntpl &9°€donaa na;mute\wnlBlczﬁagg loitiatar moiccewave syibesiners The
t.
miffe BRs3RPehhARY ripctdsken BBt 2] BMSRERRIRIE A the tte
5 compBlind purified via reverse-phase HPLC. The final product was observed via
LC/MS (10 minutes TFA, retention time = 2.15 minutes, visible mass was (M+H) =
454.20).

10 Example 90
Preparation of:

¢Q

Using the method described in Example 86 and substituting 1-
methylpyrazole-4-boronic acid pinacol ester for 1H-pyrazole-5-boronic acid, the title
15 compound was prepared. The final product was observed via LC/MS (10 minutes
TFA, retention time = 2.65 minutes, visible mass was (M+H) = 440.21).

Example 91
20 Preparation of:

O /Q
\ N
s/\V/U\
=n H N

Using the method described in Example 86 and 4-(cyanomethyl)benzene
boronic acid pinacol ester substituted for 1H-pyrazole-5-boronic acid, Compound



H renove benzyl NI No2 | / r protecting group F N~2

NH2Z N- 1 N_ N H2ZNH H2ZN N~ O Hi2ZN N~ H2N N-~ (H
wa20sosHonf f  120A 120C Conpound 120A was deprOr/E81081022829

using catal ytic hydrogenati gpyzto provi de conpound

120B. Then, using the nmethods described in Exanples 80

and 81 and wutilizing the indi cat ed reactants,

22452 Pl RGeS a een e

reteNtigén M €13 0dNmlihdibls B\ﬂ§|ble1|¥1hs§‘v06@ (%ﬁ)ﬂg)( DW 83).
PCT/ USZOO?/ 022829 189 To a sol ution of

4- N- Boc- am nopi peridine (10 mmol. 2.00 g) and DI EA (11

mmol, 1.92 m-) in acetogitrile (10 m-) was added
2-chloro-3-nitropyridin , 1.58 g). The

5 resul ting reaction vvas;k}@?ta éRof20 Cin a Biotage
Initiator mcrowave synt esi&zer and allowed to stir
at this tenperature for 15 The reaction 5

m xture was cooledtoroomten'p ure, and then
purified via silica gelg roNatraphy to provide

Compound 121 A Exanpl e Brepar ati on of Compound
122A N/ N2 N/ NH2 i;

Using the method described in Example 86 and substituting 4-(2-
cyanopropan-2-yl)phenyl boronic acid for 1H-pyrazole-5-boronic acid, the title
compound was prepared. The final product was observed via LC/MS (10 minutes

10 TFA, retention time = 3.46 minutes, visible mass was (M+H) = 503.30).

Example 93
Preparation of:

=

15 H
Using the method described in Example 86 and substituting 1-(tri-
isopropylsilyl)-1H-pyrrole-3-boronic acid for 1H-pyrazole-5-boronic acid, the title
compound was prepared. The final product was observed via LC/MS (10 minutes
TFA, retention time = 2.70 minutes, visible mass was (M+H) = 425.26).
20

Example 94
Preparation of:



10 HN, Boc HN Boc 122A Using the nethod described in
Exanple 3 and (3" -nitro-3,4,5, 6-tetrahydro-2H

WO 2008/03450pyri di nyl -4-yl)-carbam c acid tert-burgl/US2007/022829
substituted for 4-Mthylam nppd- ( 2-
ni tro- phenyl ) - pi peri di ne-4-carboxylic acid am de,
Conmpound 122A was prepared. 15 Exanple 123

Preparation of Conpound 123A H Q' N2 NH2 Boc, O
NHO Boc- BO NOoc-NHO 0 A 20 Using the
met hods descri bed in Exa 0 utilizing the

i ndi cat ed reactants, comgpound IP’I{ZB was prepar ed.
Exanpl e 124 Preparation)ofN Conpg 124A WO

2008/ 054702 PCT/ US2007, NH2 H2N N N I\ [T\

¥y Metwal |y, Kamel
AINH5) | 5084- 5093,
5 EXaopl e 125

Using the method described in Example 86 and substituting1 H-Indole-5-
boronic acid pinacol ester for 1H-pyrazole-5-boronic acid, the title compound was
prepared. The final product was observed via LC/MS (10 minutes TFA, retention

5 time = 3.25 minutes, visible mass was (M+H) = 475.22).

Example 95
Preparation of:

S N
H S
10 Using the method described in Example 86 and substituting thiophene-3-

boronic acid for 1H-pyrazole-5-boronic acid, the title compound was prepared. The
final product was observed via LC/MS (10 minutes TFA, retention time = 2.94
minutes, visible mass was (M+H) = 442.18).

15 | Example 96
Preparation of:

s

=N

Using the method described in Example 86 and substituting 3,5-
dimethylpyrazole-4-boronic acid pinacol ester for 1H-pyrazole-5-boronic acid, the



Preparation of Conpound 125A O O NH2 H2N N , Boc H2N
NN'-a \ 125A 10 To a solution of 4-am no-1

WO b@npy470pi peri di ne- 4-carboxylic acid am de (8PQIUS2007/022829
mmol, 1.93 g) in DCM (80 nlL){pgws added
di -tert-butyl -di carbonate (75 mml, 16.2 g). This
solution was allowed to stir at roomtenperature for

ot pisPAR . aTye S atofutEied DRPaNER SR LERYS 110

mififte¥ THA rEXRMBOH e 22y 7 ﬂrﬁn@é@mhi%lelﬂ@ssWa‘#’@ﬂﬂﬂ%\lﬁmmf%).
Conpound 126A HNF N2 ""("N®2 N N2 r_o NNO N
H2N N-Boc H2N HBoc 0 H2N O H-Boc H2N N-Boc O H 126A

WO 2008/ 054702 PCT/ US2007L022 Feg 191 Using the
met hods described in Exa , anpl e 115 and

5 Exanpl e 116 and Preparation of: _ _
(1- benzyl - 4- car banoyl - pi peri di n-4-yl)-carbam c acid

tert-butyl ester substituted or

1- benzyl - 4- met hyl am no- pi peri di ne gar boxylic acid

am de, Conpound 263 was rgpar Hd. Exanpl e 127
=N N

HoN —N NH,
H o
Using the method described in Example 86 and substituting 3-
aminophenylboronic acid monohydrate for 1H-pyrazole-5-boronic acid, the title
compound was prepared. The final product was observed via LC/MS (10 minutes

10 TFA, retention time = 2.51 minutes, visible mass was (M+H) = 451.23).

Example 98
Preparation of:

=N N
F \N / —N NH,
H o
15 Using the method described in Example 86 and substituting 2-fluoropyridine-

4-boronic acid for 1H-pyrazole-5-boronic acid, the title compound was prepared.
The final product was observed via LC/MS (10 minutes TFA, retention time = 2.84
minutes, visible mass was (M+H) = 455.23).

20 Example 99
Preparation of:



Preparation of Conpound 127A O~ NNO N NC NX2 --~

NH2Z N~ NH)~OO 127A 10 Using the nethods
waele®sns4ser i n Exanpl e 103 and 4-tert - but oxy- pi Per/Us10nE022829

substituted for 4-N Boc-am ntgQ peri di ne, Conpound 264

was prepared. Exanple 128 Preparati on of Conpound

12BA NN NO N/ NNH2 C NO2 N 10 N H2N N-Boc H H2N

N-Boc H2N N-Boc H 15 O Kjy® Using the mnet hods

descri bed i nOExa Me 159 ar Exanpl e 160 (4-

car banoyl (NN4-yl) - ggfrdram ¢ acj r\yl

ester s ﬁltuﬂed or 4- N-Boc- am n<$|p ruﬂne

conpound YERBA wa epar ed—26>Exanp

Pr epar agd on of npgund 129A WO 20 054702

PCT/ US2007/ 02282 92 1 NI \' N I NO2 NH2
HC C1 NN N Hd N \LNH \L 129A —N NH;
H H H
o) )
232

To a 20 mL scintillation vial was charged 3'-[(2-bromo-thiazole-4-carbonyl)-
amino]-4-methylamino-3,4,5,6-tetrahydro-2H-[1,2']bipyridinyl-4-carboxylic acid
5 amide (0.034 mmol, 15 mq), 1H-pyrazole-4-boronic acid (0.051 mmol, 5.8 mg),
K3PO4(0.068 mmol, 14.5 mg), palladium tetrakis (0.0034 mmol, 4 mg), and 3:1 1,4-
dioxane:H>O (1 mL). The vial was flushed with argon and sealed with Teflon tape.
The reaction was allowed to shake at 100 °C for 18 hours. The mixture was
concentrated in vacuo and compound 232 was purified via reverse-phase HPLC in
10 3:1 DMSO:acetonitrile. The final product was observed via LC/MS (10 minutes
TFA, retention time = 2.06 minutes, visible mass was (M+H) = 427.17).

Example 100
15 Preparation of:

/l
S H
=N N

I\

Using the method described in Example 99 and substituting 1-(tri-
isopropylsilyl)-1H-pyrrole-3-boronic acid for 1H-pyrazole-4-boronic acid, the title
compound was prepared. The final product was observed via LC/MS (10 minutes

20 TFA, retention time = 2.36 mihutes, visible mass was (M+H) = 426.25).

Example 101

Preparation of:



Usi ng the net hods described in Exanpl el03 and

utilizing the indicated reactants and 1.1 additional
weeowswsdrent s of DI EA, conpound 129A was preparBdr/us$07/022829

Exanpl e 130 Preparation of389 H2ZN N S ~N N HO S" eD

H 4NO NH NH2 Boc A solution of

(R -[1-(2-am no-phenyl)-pyrrolidin-3-yl]-carbamc acid

tert-butyl 10 ester (0.047 nmol _ 13.1 ny),
2-t hi ophen- 2-yl -t hi azol e- 4- rbéyi”i c acid (0.047
mol , 10 ng), and HATU N17.9 ng) in 1 nL
r:ﬁ'pm
S

DMF was al | owed to stirSat enperature for 18
vacuo. The residue vvaaken uplinj4 N HC in

hours. The reaction m xt)d n concentrated in
1, 4-di oxane and stir or 1 ho at  room
tenperature, then rled}e€d in vadug N2 s resi due was

taken up in 1.5 nmL Sny1 15 DVBO &cetonitrile and the
title compound was pHrified via reverse-phase HPLC.

Th‘U§ ig'tHe ﬁ%ﬁ%&&eé’@%e@tﬁ fEx‘éﬁi’plé‘ 99 drfd Mbsftlhﬂlr@ TMhiASole-5-

A, retention tine = . m nut es, Vi si bl e mass was
borceme elpid=pipagolester fox Ahbpwamle -4-poramie peidatheotitieo¢ompound was

preqzqo\g% qui'- e,\{JZ PCT) u§2007/ 0228 (?V@]‘—%h!l.d\lﬂjﬂé& eE'?F&gﬁ@t'on
5 tlméhQ Q@hﬂﬁ@e?e%ib'@ﬁﬁhbﬂvd@(m% 198. 204

5-trifluoromet
[1 3, 4]th| adi azol - 2- yI) pi perazin-1-yl]-phenyl am ne

substituted for 1-(2- A ample 102
Preparation of:

[

l
A
=N N
~ @Qr
S N
H
10 Using the method described in Example 99 and substituting thiophene-3-

boronic acid for 1H-pyrazole-4-boronic acid, the title compound was prepared. The
final product was observed via LC/MS (10 minutes TFA, retention time = 2.65

minutes, visible mass was (M+H) = 443.17).

15 Example 103

Preparation of:

HoN” ; N=hg /ﬁ/lkN’ ;
N S
HO\“OH\/ N H N

I
)
I=z



phenyl ) - 4- met hyl am no- pi peri di ne-4-carboxylic acid

am de, the title conpound was 5 prepared. The final
w@e@dostromas observed via LO MS (10 m nut es THACT/US2007/022829

retention tinme = 6.00 mnutegp Vvisible mass was (MtH)

= 523.10). Exanpl e 132 Preparation of: HZN\ NHS S

FNi 0 (N HO (N " 10 -/ v Using the nethod

des r%q?t‘,ftﬂ%& E@%ﬁﬂﬁ% g?-ggyﬁ 41m§ gylgnmpngﬁpﬂuge -4-carboxylic acid
arrﬁdéogj i 56'n&flof, @8. 8159_6 22%bhék@2%&ﬁiékble44-ﬁﬁfﬂbkkﬁﬂhmd (0.142

|nop|per|d| carboxylic acid am de e title

mm@naalmn@ and HAEP40d66 mhel f5913|mg))r|0<§&1ml_ EME w@m&wwe«u to stir at

roqfh fernfieMtyfelios TBHAES The reh@iciiutle' ek ther coitbentrated in
5 vaé@ tal?ér%siﬁﬁﬁBHODMSO a\é@t&ﬁlﬁ% %ﬂﬁﬁ@ tlﬁ%gjﬁ@ﬁﬂ/\ﬁé’@é@ﬁf\led via

re\wsserghaa@ HRLGo d heckinal medmtwvawqﬁmedma LGS §1 dinutes TFA,
h d he titl
erb el 47 S Pl A b BRI AT, s

(10 minutes TFA, retention tinme = 4.20 m nutes,
vi si bl e mass was ( MtH) 5 461. 18) Exanpl e 134
Preparation of: /I S O Example 104

10 Preparation of:
2 | S __ 0 = |
N AN N SN
N "o =N " N

/
Iz
o
=z
I
N
(o)
Y
7\
w
/
S0
=
S

104A
Using the method described in Example 103 and substituting compound
104A for 103A, the title compound was prepared. The final product was observed
15 via LC/MS (10 minutes TFA, retention time = 2.74 minutes, visible mass was (M+H)
= 443.17).

20 Example 105
Preparation of Compound 105A

Q\Noz
F NO, NH;

H2N N’}
SN H,N N/} HaN N’B
o) o)
0

0]

ZT

105A



HZN\ NS SI H NHo N NSNI\ I\ o0-% -0 10
Usi ng the nethod described in Exanple 103 and usi ng
wao b@siosdidrat ed reactants, the title conpound WaST/US2007/022829
prepared. The final product yg® observed via LC M
(10 m nutes TFA, retention time = 4.19 m nut es,
vi si bl e mass was 505.24). 15 Exanple 135

o e%b%ngw%#éﬂ?éﬁ%% I labisy B e0u 89 ariuhiid e

|ndiéthH‘?é£kﬁin§e§6rthﬁﬁd HOsW&@PPedaQéd amnd NAR@0DNHZ, cocna) )

i ndi cated reactants, the title conmpound was prepar ed
7.00R€.0fi (dd| J gr b6u8L2 Masl Itbbﬁé#écBQ/(tda, J £0.6/5.6 He, mH)u6§:5 -6.70 (m,

2Py 8 GEn e BBl = HE B2, B ek 5@7%&&?’25‘67263
5 J5@H§Hi 4HRY 335195/ (nfl 4H). N N N HO' es 110 N NH2 ) -

Example 106
Preparation of:

g g 2,0
HsN N= /E)L
2 Hows s N

N

|

N NH; N
SL (8
10 105A
Using the method described in Example 103 and substituting compound
105A for compound 103A, the title compound was prepared. The final product was
observed via LC/MS (10 minutes TFA, retention time = 3.60 minutes, visible mass
was (M+H) = 498.29).

15
Example 107
Preparation of Compound 107A
B G L
N NO,
() NH,
LT O T T Q
P N ¥
Néks N7"S
\—/
107A
20 Using the methods described in Examples 80 and 81 and utilizing the

indicated reactants, compound 107A was prepared.

Example 108




10

15

H O 10 Using the nethod described in Exanple 103 and
using the indicated reactants, the title conpound was

wee@paseolz The final product was observed via PQIZUNMB07/022829

(10 mnutes TFA, retention tigge = 3.43 m nutes,
vi si bl e mass vvas ( MtH) 470.09). 15 Exan'pl e 137
Preparation of: SO HN\ NSSH\ O N HO es

Snﬁ“ﬁs?ng““?he“?hz. aéF%rg%b@z&oiﬁ?@dqbﬁ@é.”t e compound
was prepared. T final pretict was observed 320

L M5 (O m nut ,{[gA ret on time = 4.34 tes,
Vi Si bIE ss wasr ( MfH) 8, Exarrpl e 138 NH,
ati

Pr epar n of__AAD_ZOOS/ 05402 PCT/ US2007£0228 196
\ NS S| JI-éJNNN 0 S N H[f Byc

USI ng t e net hod descrl be Exanpl e 103 and ¥ng

the i ted reactants, the title corrpoundvva

preparN A\ The final produ -was observed via

(10 minut €63 TFA, retenti on‘_<rre = 3.75 m nut es‘N_<

visible mass was (M+H) Fs

108A
Using the methods described in Examples 80 and 81 and utilizing the
indicated reactants, compound 108A was prepared.

Example 109

Preparation of Compound 109A

R @ Q..

\"CNH . @

HN /
Boc ;NH NH
Boc Boc’
109A

Using the methods described in Examples 80 and 81 and utilizing the
indicated reactants, compound 109A was prepared.

Example 110

Preparation of Compound 110A

@Noz
NH>
/CNH — > N
HY {
Boc NH NH
Boc Boc/



5 411.19). Exanple 139 Preparation of Conpound 139A H

| 2NO2 N NO2 NH2 N N HN i Boc HN HN Boc Boc 10
wa3®sosesdng t he net hods described in Exanpl es BAT/asmb08@22829

and utilizing the indicategggeactants, conpound 139A

was prepared. Exanple 140 15 Preparation of: H2N \ N

SSI'H O NH NN OS HN H2N Boc 139A WO

aeSh e eidis rbribad W Rdeloy a0 Apa LA (iR e
indié 28 'raattants, korrigoung TIOIPAUI Bryggrenr epar ed The final

product was observed via (10 m nutes TFA,
retention time = 3.70 mnutes, visible mass was (M-H)

399.12). 5 Exanple 1‘[51xamp|e111

5 Preparation of Compound 111A
' ., O [;
N H F ’ NO» NH,
[)\/N\ > N I N
Boc (J\‘ O\
BOC/NH Boc’NH
111A

Using the methods described in Examples 80 and 81 and utilizing the
indicated reactants, compound 111A was prepared.

10
Example 112
Preparation of Compound 112A
' . O Q
N F ’ NO, NH,
GRS G G
S )
HN\BOC HN\Boc
112A
15 Using the methods described in Examples 80 and 81 and utilizing the

indicated reactants, compound 112A was prepared.

Example 113
Preparation of Compound 113A

N %» EN;\No2 Q\NHZ
oy



10

15

20

Preparation of: ZN\ N S SI H O NHO'1/ -NN O
S N NH ~Boc Using the nethod described in Exanple
wae®sasioutil i zing the indicated 10 react ant s, P€TES2007/022829
title conpound was prepared.1gde final product was
observed via LC M5 (10 mnutes TFA, retention tine =
3.90 mnutes, visible mass was (MH) 425.12). Exanple
142 15 Preparation of: S OO H2ZN\ N s S| I—H\‘;A-Io -N
N oS 0JO PC, J HN Boc Using the nethod
des Usirbffﬁe' e RGUBRI R cAB8d #ExapldsZ80and 'Bq drﬂﬂutﬂ@ir@dthe
reactants, the title conpound was prepared. The final
indicateld ceawtaetsobempouud Vi13A way prepgaredm nut es TFA,
retention time = 3.82 mnutes, visible mass was (MH)
20 441.11). Exanple 143 Preparation of: W)
2008/ 054702 PCT/ US2007/ OE3Aathiedq4 -1 s~ 0

Preparation of Compound 114A

H @Noz
N F Q\Nog ©\NH2
—_— N —_— N
HoN" 0
HoN" YO HoN" Y0
114A

Using the methods described in Examples 80 and 81 and utilizing the
indicated reactants, compound 114A was prepared.

Example 115

Preparation of Compound 115A
H
N Q
" NO. ; “NO, Q\NH
, N . N
N
) \
Boc Boc

115A
Using the methods described in Examples 80 and 81 and utilizing the
indicated reactants, compound 115A was prepared.

Example 116
Preparation of Compound 116A




\' \ NHZN NN S SN HO NH 01 HN.Boc NH2 Using

the nmet hod described in Exanple 103 and utilizing the
w0 padBost7erl reactants, the title conpound was PCEPS208T022829

The final product was observegzvia LC M5 (10 m nutes

TFA, retention tine = 2.88 m nutes, visible mass was

(M+H) 5 386.12). Exanple 144 Preparation of: S O

H2N\N-SSIHNHO~e"S ft 0O NHN H2 Boc 0

Usi ng theg net ho escri bed Exanpl e 103 and

utilizipfithe ind c'%ﬁbed r 83 the title

was prepar ed. The final product s observed Vi a,d

S,

2

LC M5 ( nutes TFA, ret on time = 3.48 ni

vi si bl e(mass was ( MtH) 84.J]14). 15 Exanple 45
PreparaN nof: NTANH2 ~s SNH S HN B NH2
Usi n@othe met hod descri bed i n/Exanpl e 103 and
utilizing the indicated tants, the title o'drrpound
was prepared. The final BfCoduct was observedB% a WO

2008/ 054702 PCT/ US2007/022829 199 LC M5 (10 meates

TFA, retention tinme = 3.95 mnutes, visible mass was
( M+Hsing the methods described in Examples 80 and 81 and utilizing the

indicated reactants, compound 116A was prepared.

Example 117

Preparation of Compound 117A

H
N
p —_— —_— N
0]
N Ego 9
B 0]
> N N
Boc

10 117A
Using the methods described in Examples 80 and 81 and utilizing the
indicated reactants, compound 117A was prepared.

Example 118
15 Preparation of Compound 118A
: @
Cly T NO, ©\ Q\NHQ
4 N N
; Q g
HN y
Boc HN HN,
‘Boc Boc
118A

Using the methods described in Examples 80 and 81 and utilizing the
indicated reactants, compound 118A was prepared.



399.16). Exanple 146 5 Preparation of: ~I ni 0O H2N\
NN SSI N9N NH' -NO _ S OOH Using the

woredokos7oescri bed in Exanpl e 103 and util i zi ngp@11©S2007/022829
i ndi cated reactants, the tit{ggconpound was prepared.
The final product was observed via LC M5 (10 m nutes
TFA, retention tinme = 3.28 mnutes, visible mass was
(MtH) 10 387.54). Exanple 147 Preparation of: ni s
Onj HNNNSSI M N NHN ONHOeSNN \~NH
"-NH 15 Using the net hoﬁﬂﬁéiﬁgﬂ i n Exanple 103 and
utilizing the indicated reactants, the title conpound
was prepared. ThePrepaxatipnef @ompaundbttBAed vi a

LC/ M5 (10 mnutes TFA, retention tinme = 3.07 maytes,

vi si bl Ss was H 4 ). 20 Exanple

Preparjati on of: 8/ 054 C'\ITC/)USZOO7/022 'u
2

H2N \ S'| HY
HCI . N —_——
7 "N
HN—/
7 7 "N
" HN—/
5 119A

Using the methods described in Examples 80 and 81, utilizing the indicated
reactants and an additional 1.1 equivalents DIEA, compound 116A was prepared.

Example 120

10 Preparation of Compound 120C

H
remove benzy N Q Q\
f protecting grgup F NO: NO, | NH,
N —_— _ N ) N
HzN N‘<
0 H
H,N N»< HoN N/< HoN N/<
% H 1208 Y H Y H

120A 120C

Compound 120A was deprotected using catalytic hydrogenation to provide
compound 120B. Then, using the methods described in Examples 80 and 81 and
utilizing the indicated reactants, compound 120B was converted to compound 120C.

15

Example 121
Preparation of Compound 121A

X
B N| /
HN B N, NO,

Cl N
— Q
N
HN‘Boc

121A



NN ONHo e, -, NN "-NH\-NH Using the nethod
described in Exanple 103 and utilizing the indicated
WO e@8OsMT0s, the title conmpound was prepared. TPer/Ub1va7/022829

product was observed via LCg&b (10 m nutes TFA,
retention tinme = 3.88 mnutes, visible mass was (M-H)

5 436.17). Exanple 149 Preparation of Conpound

= ot SpEnPuyOf B FNoE ARopkeMlte. OB 2 éﬁqqié%@ﬁﬂ

mrdDH ,922ht) rmacetamtrmw(udlnms Wés Hbided Pashisres-aftrdpyridine (10 mmol,

in an ice bath. To this was added trifl uoroacetic
1.58cg)d Thetrgsultiog ran;t@nrm@s; heatedl o150 *thin a Binthge irjtiator microwave

d
sydfiesiztind Blogen 55 A0 EMistanid 207 {5 Auas: The Rdetion
5 misfeal coIGTOABoRteAipufbrtechnl Mol v skl |

. brine, and then dried over Na2SO4

chmamiogr&p 4efprmdeMpwmd1balAf urther purifi cati on.
Exanpl e 150 Preparation of Conpound 150A 0 O FFNH

FFNH HCIl F F N N 20 Boc H
Example 122

Preparation of Compound 122A

A A
Nl |
D NQL
N
— Q
. 122A
Using the method described in Example 3 and (3'-nitro-3,4,5,6-tetrahydro-2H-

[1,2']bipyridinyl-4-yl)-carbamic acid tert-butyl substituted for 4-Methylamino-1-(2-
nitro-phenyl)-piperidine-4-carboxylic acid amide, Compound 122A was prepared.

10 HN‘Boc

15
Example 123
Preparation of Compound 123A
g% A .
Boc.
/
Boc~N Boc~N o)
Ho
123A
20 Using the methods described in Example 103 and utilizing the indicated

reactants, compound 123A was prepared.

Example 124
Preparation of Compound 124A




10

15

150A WO 2008/ 054702 PCT/ US2007/ 022829 201
(R-3-[(2,2,2-Trifluoro-acetylam no)-nethyl]-piperidin
we@2msos7bnxylic acid tert- butyl ester (1 nmol PCBLS200T)22829

was taken up in 4 mL 4 N HCl{gm 1, 4-di oxane plus 50
pL H20 and was stirred at roomtenperature for 2
hours. The reaction m xture was concentrated in vacuo
and Conpound 150A was used without urther
purification. 5 Exanple 151 Prep at'ﬁ&n of Compound
151 A0O O AXA NR F F NHFF H, NOONN

Boc Boc H 151A | ing the nmethods described in
Exanpl es 149 and and _substjtuti S)- 1

- N- Boc- pi peri di ne-3- net hyl ami ne substlituted for (R -1
- N- Boc- pi peri di ne- at hyl am i ne, Co d 151A was
prepared. Exanple 1 @ Preparation o npound 152A
Ol F'rvo2 F NO2 N FFNHHCO N- NFF NHNJ~-~F

HNF HFF OO 124A

Using the methods described by Metwally, Kamel A, et al., J. Med. Chem.
1998, vol 41(25), 5084-5093, Compound 124A was prepared.

Example 125

Preparation of Compound 125A
o 1 H
HoN NH, HzN% Boc
N
NHQ Q

125A
To a solution of 4-amino-1-benzyl-piperidine-4-carboxylic acid amide (8.27
mmol, 1.93 g) in DCM (80 mL) was added di-tert-butyl-dicarbonate (75 mmol, 16.2
g). This solution was allowed to stir at room temperature for 40 hours. The reaction
mixture was then concentrated in vacuo and purified via silica gel chromatography
to yield Compound 125A.

Example 126

Preparation of Compound 126A

K© N QNOZ Q\ Q\NHz

E NO,
N —_— _ N ) N
HaN N-Boc
o H
HoN N—Boc HzN N—Boc HoN N-Boc
o H oM o H

126A



152A Using the nethod described in Exanple 103 and

utilizing the indicated reactants, conmpound 152A was
wee@paselz 20 Exanpl e 153 Preparation of ConppeitiSZhb3622829

WD 2008/ 054702 PCT/ US2007/ 02¢$L9 202 F O F NO2 NO

CINM2 FF~NHHO >N-- NFF ~ HHN~F HN~ "F F

0 0 153A Using the nethods described in Exanples 103

oS A 6 e PR o 11

an%ﬁfgeﬂ '\ﬁ [\fceiﬁﬁ'ﬁ%oyt ’gﬁbNé\"Kdlf?\l 14('\Y SécErb%nﬂc acld te®t-Hhigi é‘!fﬂei‘%bsntuted

Boc Boc Boc Boc
for Tioberzyirg-methylaminedgipaddioerdearbioxylic agidiamide, Cemp@lund 263 was
Bi_oorgani ¢ and Medici nal Chem stry Letters, 2007, vol
preP)a{%g.’ 1181- 1184, Conpound 154A was prepared. Exanple
5 155

Example 127
Preparation of Compound 127A

ko B ®
7 ~NO. N~
0 o o NO, NZNH,

N

H ><O ><o
127A
10 Using the methods described in Example 103 and 4-tert-butoxy-piperidine

substituted for 4-N-Boc-aminopiperidine, Compound 264 was prepared.

Example 128

Preparation of Compound 128A

H @ B N' >

NO N Z
N & 7 NO, NHz

— N - N
HoN N—-Boc

o H HoN— \-Boc HaN—( ‘N-Boc

H o H

15 0]

Using the methods described in Example 159 and Example 160 and (4-
carbamoyl-piperidin-4-yl)-carbamic acid tert-butyl ester substituted for 4-N-Boc-
aminopiperidine, compound 128A was prepared.

20 Example 129
Preparation of Compound 129A




Preparation of Conpound 155A F F F-OOFFF OOFF
FHNN FHNN / F HH5---- 0- HHC N 15 Boc
wa 208036867 Conpound 154A (2.12 nmmol, 895 ng) wWesST/UsH0eT022829
up in 1,4-dioxane (15 nL). f{gpthis solution was added
4 NHClI in 1,4-dioxane (5 nmL). The resulting solution
WD 2008/ 054702 PCT/ US2007/ 022829 203 was stirred at
roomtenperature for 2 hours, en concentrat ed A
vacuo fio provi de ¢gonpound 1§5A;| which was use
with urther Pyriyg,cationN e 156 5 N\,
Prepacatij on of Compound 156A FFOF F/ N NE
F2 N HIN E-— NNHF HHW HO ENNHE FAYWH F
0 OFROF FFFF 156A Uging the nethod degcriJbed
in e 103 and utilizing the indicated reacfants
and 1. INHdditional equival en}\l of DI EA added, c ound
156A was 10 prepared. Exanp 57 Preparatioho
Conpound 157A \e_NH Pk\—NH

129A
Using the methods described in Example103 and utilizing the indicated
reactants and 1.1 additional equivalents of DIEA, compound 129A was prepared.

Example 130

Preparation of:

a £ a0
HoN N’S /VLN
HO\‘H*/ S H
(0]

S
/NH ~ NH,
Boc

A solution of (R)-[1-(2-amino-phenyl)-pyrrolidin-3-yl]-carbamic acid tert-butyl
ester (0.047 mmol, 13.1 mg), 2-thiophen-2-yl-thiazole-4-carboxylic acid (0.047
mmol, 10 mg), and HATU (0.047 mmol, 17.9 mg) in 1 mL DMF was allowed to stir at

room temperature for 18 hours. The reaction mixture was then concentrated in
vacuo. The residue was taken up in 4 N HCl in 1,4-dioxane and stirred for 1 hour at
room temperature, then reduced in vacuo. This residue was taken up in 1.5 mL 3:1
DMSO:acetonitrile and the title compound was purified via reverse-phase HPLC.
The final product was observed via LC/MS (10 minutes TFA, retention time = 3.46
minutes, visible mass was (M+H) = 371.14).

Example 131

Preparation of:



'O OHF N2 NO2 NH2 O NN NO O H 15 HO 0- HO 0-

157A Using the nethods described in Exanples 103 and
w@rioBiz470y t he i ndi cated reactants, conmpound 1BTHUSEEG7/022829

prepared. 20 Exanple 158 Prgggration of Conpound 158A

WD 2008/ 054702 PCT/ US2007/ 022829 204 '0 OH N NOZ N/

NONC 2 N2 ON- NOO H14~ HOO, HOO, 158A

Using the nmethods descri b n Exanpl es 80 and_81 and

utilizing t i ndi cat ed tants, conpo nd was
pr epar ed. npl e 159 par ation 159A
FHe Nloe NH2 N >, H OH OHS N Hog
() - & [i]
N’* N”"s
N={ N={
CF3 CF3

Using the method described in Example 103 and 2-[4-(5-trifluoromethyl-
[1,3,4]thiadiazol-2-yl)-piperazin-1-yl]-phenylamine substituted for 1-(2-amino-
phenyl)-4-methylamino-piperidine-4-carboxylic acid amide, the title compound was

5 prepared. The final product was observed via LC/MS (10 minutes TFA, retention
time = 6.00 minutes, visible mass was (M+H) = 523.10).

Example 132

Preparation of:

/@ s _ o] /Q
H,N T Ho\n)N;/s /N
R Ei]
i O s
Using the method described in Example 36 and 2-(4-thiazol-2-yl-piperazin-1-

yl)-phenylamine substituted for 1-(2-amino-phenyl)-4-methylamino-piperidine-4-

carboxylic acid amide, the title compound was prepared. The final product was

observed via LC/MS (10 minutes TFA, retention time = 4.46 minutes, visible mass
15 was (M+H) = 454.17).

Example 133
Preparation of:




159A 10 Using the nethods described in Exanpl es 80

and 81 and utilizing the indicated reactants, conpound
wAaz®8osas2 prepared. Exanpl e 160 Preparation PET/US2007/022829

Conpound 160A 0 HN-\  H2N N#ig40 NH N N 15 160A

Usi ng the nmethods descri bed by Metwal ly, Kanmel A, et

al., J. Med. Chem 1998, vol 25, 5084-5093, Conpound

160A was prepared. 20 Exa 161 WD 2008/ 0547

PCT/ US2007/ 9 205 Pre ation of Co

\' I H~ qNFNO~NH2 0 No O
~NH 0 H2 KH Hi )r NH ~ N4 KL A Bsing the
nmet hods desc ed in es 80 and Nind utizi ng
the 5 indi cét reactan?s, cogpoun 61 A wa
prepared. EX le 162 Prepar ation Lonmpound N62A
O<d N

Using the method described in Example 103 and using the indicated
reactants, the title compound was prepared. The final product was observed via
LC/MS (10 minutes TFA, retention time = 4.20 minutes, visible mass was (M+H) =

5 461.18).

Example 134
Preparation of:

e 2,
HoN N ™ S/ﬁ)ku
N

(] ° . (]
N o O N
; X Q 7
o-/ -0
10 Using the method described in Example 103 and using the indicated

reactants, the titte compound was prepared. The final product was observed via
LC/MS (10 minutes TFA, retention time = 4.19 minutes, visible mass was (M+H) =
505.24).

15 Example 135
Preparation of:

0
L oy~
L T
n

HoN

Z
\ ()]
o\
»
\
S/
O
T=
208
I



rN N2 NO2NCIC HN TI ~~TT ~ NON O 10 162A To

a solution of 4,6-dichloro-5-nitropyrimdine (5.15
WOore®B/0547000 g) in dichloronethane (30 nl-) wasPeErush07/022829

di i sopropyl ethylamne (6.70 qggl, 1.17 nL). This

solution was cooled to -78 Cin a dry ice/isopropanol

bath. To this solution was added dropw se a sol ution

of tert-but 5. 20 .. 817 . bn 15
penDBi the e b dasBibad i Exariple) s0 B ofSing @ ntidated
rea%‘?ér\t&' P8 thRScorRpEItd Was prlepdtedady firid érmm%d via
purified via silica gel chromatography. Exanple
LCL[MS (1emaipates: TioA, wterdionpldnad 4.69Anin0tex) v&ilge aTass was (M+H) =

38 US2007/ 022829 206 CI | N1 O02N);! HN4N 2 NN
* 163A To a solution of 4-(4-tert-butoxy-pipe rid i
5 n- 1 -yl)-6-chloro-5-nitro-pyrimdine (4.48 mol,
1.41 g) in ethanol (200 nL) was added triethyl am ne
(5.83 nmmol, 820 5 pL). Example136i on was run through
an H-cube hydrogenat or 35 50 aﬁ nd 602 C. This
sol ution was then reduced @R in vacuo and

diluted wit 00 nL ethyl /~acetate. This gwas yashed
with a cong at ed aqueogsodl um bi car na
sol uti o\ then withy concentr% _n
sol ution (X and drd er anhy b‘dl
sul fate. Thi'sNsol ution s concentrayed in vdcu
yield 10 ppound 163A—as—a—H»ne, -vvhlt
SN
NVR (400/LN, DNEO 5 8.07 (s,
Ho
10 Using the method described in Example 103 and using the indicated

reactants, the title compound was prepared. The final product was observed via
LC/MS (10 minutes TFA, retention time = 3.43 minutes, visible mass was (M+H) =
470.09).

15 Example 137
Preparation of:

r i Q
HoN N2 s/ﬁ)Lu
=N N
- QC

N Ho\“)§/
0

0™ “NH,
Using the method described in Example 103 and using the indicated
reactants, the title compound was prepared. The final product was observed via
20 LC/MS (10 minutes TFA, retention time = 4.34 minutes, visible mass was (M+H) =
413.16).

Example 138

Preparation of:



1H, 7.83 (s, 1 H, 4.75-4.72 (s, 2H), 3.68-3.55 (m
3H), 2.87-2.78 (m 2H), 1.77-1.69 (m 2H), 1.56-1.45
w@gosasd792 1. 13 (s, 9H) Exanpl e 164 15 Prepar at PONUSE007/022829
Compound 164A CI NI N H N.Bpgg N N NO2 02N H2ZN CI\
~'Cl H_ NN NON Boc'NH Boc' NH 164A Using the
met hods described in Exanpl es 162 and 163, and
utilizing the i nd| cated startjng materials, co und
165 Prepar |o
PCT/ USZOO
NH2 165K

1-(2- Am no-p I) 3- hy i Xy- pyrrolldl a3 car
aci d net hyl (O S take
-7N NH3 in ne anol (4 n). Tothls SJtlon

f

added pot assi cyani de (0.032 mol ,
was seal ed and¥the solution was heat ed to 552
18 hours. The Bosactl on was then diluted with ethyl

acei gy &%%E%ﬂr?ate aY@éBt PER gﬁlé@ﬁﬁ%ﬂhrﬁ turfréﬁc’iHSf&%l?ed

sodlu I car ed over so
reaataritaf the tifleecampoundwasgsepdred. rTdeufired produci ovas abskrved via

LC&gpr@ﬁnd 1ge ATERePet%tﬁohnotli'rtnef ug% mirfut IrsI fvlls(fb te'rr%lss vlvas (M+H) =
5 411.19).

Example 139

Preparation of Compound 139A

: @
NO, NH
N
HN
Boc
HY
Boc
10 139A

Using the methods described in Examples 81 and 82 and utilizing the
indicated reactants, compound 139A was prepared.

Example 140
15 Preparation of:
g Y i
HoN N S/ﬁ/m N
N HO\(HNS _n H N
o}

139A



Preparati on of Conpound 166A N 2 NNH2 NNNOO HO

0, HO NH2 166A 15 Using the nethod described in
WE@8PFE02166, and 1-(3-am no-pyridin-2-yl)-3- PCT/US2007/022829

hydr oxy- pyrrol i di ne-3-carboxydz c acid nethyl ester

substituted for 1-(2-Am no-

phenyl ) - 3- hydr oxy- pyrrolidi ne-3-carboxylic acid nethyl

o5 e AP BRI e SRS e

redctafts, Nedith compPbihdWaS'prefard808TRe fiRQPproduct was observed via
PCT/ Us2007/ 022829 208 16/A Usi ng the net hods

LCASA1 Dbeiutes ErAmetentim ime -EXI0Ophinudds, vigile3nass was (M+H) =

39?4%5 oxyazeti di ne substituted for

‘Boc- am nopi peri di ne, Conpound 167A was prepared.

5 5 Exanple 168 Preparation of Conpound 168A O ~\ I\ o
QN2 NO2 N2 HOF/ NONNNOHOH HOOO0O
Example 141

Preparation of:

=

e T i
HaN N=g S/ﬁ/lkN
o - ——
. S
NH

N\
Boc

Using the method described in Example 103 and utilizing the indicated

10 reactants, the titte compound was prepared. The final product was observed via
LC/MS (10 minutes TFA, retention time = 3.90 minutes, visible mass was (M+H) =
425.12).

Example 142

15 Preparation of:

g Y i
HoN NS S/\’)LN
O - ——
O

0) (@]
HN
Boc/N\) \)
Using the method described in Example 103 and utilizing the indicated
reactants, the title compound was prepared. The final product was observed via

LC/MS (10 minutes TFA, retention time = 3.82 minutes, visible mass was (M+H) =
20 441.11).

Example 143

Preparation of:



168A 10 Using the nethods described in Exanple 80 and

Exanpl e 81, and 3- Hyd roxymethyl -pyrrol id i
nmet hyl am no- pi peri di ne-4-cangxylic acid am de,
Compound 168A was prepared. 15 Exanple 169
Hol es O HN_Boc NH2 Usin he met hod describ in
Exanpl e 103(&ng¢ [1 - (5- ani®ed pyri mi di n- 4- ) 0 |
idtert-bu N
substltlJ't'%'df r (R -[ 1 (BB no-phe )N
pyrrolidin-3-N] - carbam acid tert-b est
observed viaC/ M5 (10 m nutes TFA & ention tYyne =
1.89 mnutggy Vvisible mass was (MrH) = 387. 16)NH WO
Pr ‘U%@r‘igngé)ﬁleﬂfod 6ésc?‘be@ in'E3RInHIdH 08 dﬂd\htlli'ﬂlrfth@ iftlitated
O Using the nethod described in
LC/BS {rb i Be ATt Bpé‘qlfi'@gg%{#ﬁm.r?utéé"v‘?s.Br%rr%aEéJWa's (M+H) =
5 38ebPfmnyl ) - 4- net hyl am no- pi peri di ne-4-carboxylic acid

woee8oseanboxyl ic acid ethyl ester substitutedPdDUS2007/022829
Preparation of: fNO NII TINV N HZNN S NNH
pi peri di N carbam c
Compound 31 S prepar_e?iJhs, fin roduct vva
2008/ 054702 PCBeEIS2007/ 022829 209 Exanpl e 170

reacﬁaat&p the thBccamno(md wastpreparetl. 5 Teetfimal prodiicbwas observed via
am de, Conpound 318 was

Example 144

Preparation of:

e i Q
HoN N=g S/\I)L”

! o~ B
o

"’,___NH NS S ."""NHZ
Boc
10 Using the method described in Example 103 and utilizing the indicated

reactants, the title compound was prepared. The final productl was observed via
LC/MS (10 minutes TFA, retention time = 3.48 minutes, visible mass was (M+H) =
384.14).

15 Example 145
Preparation of:

/@ S, : 0]
=~ S
Hof\/ =N H N

HN. NH;

Using the method described in Example 103 and utilizing the indicated
reactants, the title compound was prepared. The final product was observed via



prepared. The final product was observed via LC/ M (10

m nutes TFA, retention time = 2.74 mnutes, visible
wore@s/oas2 (MrH) = 429.19). 10 Exanple 171 Pr eper/a810071022829

of: s 0 HNHO NSSI Higgli N O FFe-S1FF

HN I~x F HN ~X F O 0 Using the nmethod described in

Exanpl e 103 and (S)-2,2,2-trifluoro-N

LoBIBdibimiutes HR r{entii BE b minatet, S1SISIE mass was (M+H) =

3gg_qBP_yI am no- pi peri di ne-4-carboxylic acid amde, the

title conpound was prepared. The final product was
observed via L M5 (10 m nutes TFA, retention tinme =
5.17 mnutes, visible S vvals H) = 495.57).
Exanpl e 172 20 Preparat e 2008/ 054702

5 PCT/ US2007/ 022829 210 Q’réﬁ%Nﬂﬁdﬁé‘p LSSI N NIi H
-NOFFSFF HW XFHN~XF 0 OUsing the nethod
descri bed in npl e 103 a R) -2, 2, 2-tri Ol uogo-

pi peri di n- 3- | n&t hyl - acet anifde hydrochl grifle I N
substit utgN”f 1-(2-amin enyl)-4-g = ”
nmet hyl am no- piNger i di neH@ boxyl i ¢ achdNam de he

titl e conpoufd s prepared. 5 The final product S
observed via M5 (10 mnutes "TFA, r\esenti on ™ =

5. 17 O\l/ OH

Using the method described in Example 103 and utilizing the indicated
reactants, the title compound was prepared. The final product was observed via
LC/MS (10 minutes TFA, retention time = 3.28 minutes, visible mass was (M+H) =
10 387.54).

Example 147

Preparation of:

2 s o Y
N - N
o]

N =N N
O
N NO
L_NH L NH
15 Using the method described in Example 103 and utilizing the indicated

reactants, the title compound was prepared. The final product was observed via
LC/MS (10 minutes TFA, retention time = 3.07 minutes, visible mass was (M+H) =
437.55).

20 Example 148
Preparation of:




m nutes, visible mass was (MtH) = 495.59). Exanple 173

Preparation of: 10 OO0 NS\ N SI NHNHI10 SF F
w2052 NH2 0 322 Using the nethod descri bedI/us2007/022829

Exanpl e 178 and 2-thi ophen-29¢¢ -t hi azol e-4- 15

carboxylic acid

(2-{3-[(2,2,2-trifluoro-acetylamno)-(R)-nethyl] -pipe

ridin-1-yl} phenyl)-amde s st|tutedfor
2- t hi ophen- 2717} t hi azol e- 45¢ar boxyl i ¢ aci
(2-{3-[(%@@ Erifluoro-acetyl am

i no)-(9S) thyl ] - _) amwl

- pi per syl }-phen§
title conpou was prlé%h{lsé The fin

rodu
observed via LCIMS (10 ni°nut es JJFA, etention ti =
3.77 minutes, i sible mass was ( MrH\5S399. 60) 0

N
Exanple 174 reparation of: WO 2008/ 054702
PCT/ US2007/ 0€289 211 s nl N s p | N H2N N HD
N~ - NNOHSNH H2N p H2N O Using t he mot hodoNH

des g{sg&eﬁg ,ﬁgﬁ&?‘&;&%négé @E‘iample 103 and utilizing the indicated

redd@htsxmmrercdmﬁom Wae Propanedi Cl'hiscﬂmhl m@tm was observed via
substituted for 2- am no- phenyl ) - 4-

LC{MSr(Qparmw&ﬁquﬁérf em#@mﬂr@sr% mmt&& ¥isiblp daasg was (M+H) =
436! 1t7‘lge conpound was prepared. The final product was
bsérved via L MS (10 minutes TFA, retention tine =
2. 35

Example 149

Preparation of Compound 149A

149A
A solution of (R)-1-N-Boc-piperidine-3-methylamine (1.0 mmol, 214 mg) in
pyridine (4 mL) was cooled to 0° C in an ice bath. To this was added trifluoroacetic
acid anhydride (3.0 mmol, 418 uL). The resulting solution was allowed to warm to
room temperature and stirred for 40 hours. After 40 hours, the reaction was diluted
in 25 mL ethyl acetate and washed with 1 N HCl5q) (x3), brine, and then dried over
Na,SO,;. Compound 149A was used without further purification.

Example 150
Preparation of Compound 150A



m nutes, visible mass was (MtH) = 416.13). Exanple 175

10 Preparation of: s, it N SOHNHN\ NS -~TON
wWOR08/08405 OH Using the nethod described i n Br@mpbmo7/022829

103 and 1-(2- Ami no-phenyl) 14pfzeti di n- 3-ol

substituted for

(R -[1-(2-am no-phenyl)-pyrrolidin-3-yl]-carbamc acid

oSl 25 liorbREebl e R R ST tor
R i T o Sl
uL FbBand wasstinet alseouieonzsature far2 heurs. The rgaqtiop sixture was

cofigriaesdiv Pac8 AR OG5 fiaR 1sE W Rty pyrication.

5 pyrrolidin-3-yl]-carbamc acid tert-butyl ester
substituted for (R -[1 -(2-am no-phenyl) -
pyrrolidin-3-yl]-carbam &Xamnjeﬂ@t -butyl ester, the
title conmpound was, pr red. JThe 5 f| product was
observed via LU w%”?&%’%f’ﬁ&'&&ﬁ@%”drﬂ%u on tinme =

3.44 mnutes, Visi bLe Omass was (MtH) = ?;:71012).

NHa NH NH
L. O F % 1, F% HCI
- O — O
N N N
Boc Boc H
151A
10 Using the methods described in Examples 149 and 150 and substituting (S)-

1-N-Boc-piperidine-3-methylamine substituted for (R)-1-N-Boc-piperidine-3-
methylamine, Compound 151A was prepared.

Example 152
15 Preparation of Compound 152A
. ! @
FX\L oo NO, Q\NHz
NH
F ¢ HOl ——— [N) — > _N

152A
Using the method described in Example 103 and utilizing the indicated
reactants, compound 152A was prepared.

20
Example 153

Preparation of Compound 153A



Exanple 177 Preparation of: O H2ZN\ Ho NS S/H N ||
NN ONOSHO O/ HFO( NHF \~FFF\~FFF
wQaoB/054782 F Usi ng the nethod described i n ExanptBUS187/022829

and N-{1-(2-am no-phenyl)-4902

[(2,2,2-trifluoro-acetyl am

i no)-nmethyl]-piperidin-4-yl}-2,2,2-trifluoro-acetam de
substituted for 2- ani no- nyl ) - 4- met hyl am no-Qi
pepi di ne-4-car box@c aci d mde, the title

ojfpound was prepared‘ozThe %Odum was pu HH
a'Nil i ca gel chfomat ograplly. mpl e 178 20 2
FPIFep ratj orH9f: Wo200%/ 05 PCT/ US20077/02282 3
OHN ~ NN H SHONMNS 1IKF HS HN F 2 INH2
F F To ol uti on of R R

2-t hi oplpen- 2-yl -t hi azol e- 4-car UNP@FaCi d HN7]>(F
(2-{4-(2, 2, 2- F F

trifluoro-acetylanino)-4-[(2,2,2- @il uoro-acetyl ani nd®
)-nmethyl]-piperidin-1-yl}- phenyl) am de (0.065 {umpA .
40 ng) in 2:1 THF: H20 (3 nL) added 1 N LiOH(aq) (0.20
mnh]sindjtmmemgde déseribed uh Exampdes 1038 andwditiziapItbevirdlicated

tir room.t erature for 18
reactants compound 1%'59\ was prepared.

5
Example 154
Preparation of Compound 154A
F F F
F F
FASao F/gﬁo O»_S(F
HoN A HN HN .
fﬁ ff - fﬁ
154A
10 Using the methods described by Kim, In Ho, et al., Bioorganic and Medicinal
Chemistry Letters, 2007, vol 17(5), 1181-1184, Compound 154A was prepared.
Example 155
Preparation of Compound 155A
F
HNfﬁ\ HNfﬁ\
15
154A 155A

Compound 154A (2.12 mmol, 895 mg) was taken up in 1,4-dioxane (15 mL).
To this solution was added 4 N HCl in 1,4-dioxane (5 mL). The resulting solution



hours. The sol ution was concentrated in vacuo, taken

up in 3:1 DMSG acetonitrile, and the title conpound
w@eosNs4am vi a rever se- phase HPLC. The final predius200a622829

observed via LG M5 (10 m nutggg TFA, retention tine =

2.94 mnutes, visible mass was (MtH) = 414.14). 10

Exarrple 179 Preparation of: ~OO0Os ,00 NSO HO

el ot Bl 167 B Fsbina BBt o Brovie
CofffdumayrsE A ayith Wé%rl){ééd\mtlﬁ’&]t%ﬂﬁ@r urifieatibaxy! i ¢ acid
tert-butyl ester substituted f

1- (2- am no- phenyl ) - 4- met hyl am no pi peri di ne- 4- car boxyl
ic acid amde, the titleg_co Ol.i was prepared. The
final product was purifi amRelod ¢4 gel

5 chromat ogr aphy. 2@ gg Ogo} m&‘ilﬁRﬂ% Aon of : WO

2008/ 054702 PCT/ US2 829 214 ~OO~00 OSI H
N "MH (NN/&N ~S NB H
F NO
P’€%=o S&EXF I Noe NO, NH,
N _— N _ =

N I
N HC

HN
fﬁH F Eg N
H
S N—"h FAHEJ
ay i

156A
Using the method described in Example 103 and utilizing the indicated

reactants and 1.1 additional equivalents of DIEA added, compound 156A was
10 prepared.

Example 157
Preparation of Compound 157A

~0 @Noz
e

N N
e Ly
15 HO O— HO O
157A

Using the methods described in Examples 103 and utilizing the indicated
reactants, compound 157A was prepared.

20 Example 158
Preparation of Compound 158A




10

15

20

4- { 4- Met hoxycar bonyl - 2-[ (2-t hi ophen- 2-yl -t hi azol e- 4-ca
rbonyl ) -am no] - phenyl }-pi perazi ne-1-carboxylic acid

wa eoosobaroy| ester (0.076 mmol, 40 ng) was sti rPEUiUS2081/022829

roomtenperature in a solutigggof 9:1 trifluoroacetic
acid: H20 (2 nL) for 2 hours. The solution was
concentrated in vacuo, taken up in 3:1

DMSO: acetonitrile, and the title compound purified

Vi a_reverse- phase C. The ffj nal product was olSeryed
via [@ MH(10 ni nu¥ ¢S NoFA, r dbertN tinme = 3.56___

m nut @ss/xi si bl e maS's was (M ="429.09). 10 ExanpiN&2
181 OPr ¢pa¥ at i on of—compound A ~O OHSH» O sh
\AH-NN'SS~NC" NH(N N Boc Boc 1 )

To a sol ftion of

4-{4- met hoxycar bonyl -2-[ (2-thi '38hé?1>2- yl -t hi azol ¢4@- O0—
car bonyl ) - am no] - phenyl } - pi per azi ne-1| - car boxylic i
tert-butyl ester (0.152 nmol, 80 ng) in 2:1 THF:

(3 Using'the radthedsddschibédiraBxamplesBOTHRY 812HY iizingTthe

resulting solution was stirred at roomtenperature for

indicated neactanis; epmpaund 158A was prepatedi on was aci difi ed

to pH =4 with IR 120H+ strong acid resin and then
filtered to 20 renpve resin. The sol vent was renpved

in vacuo and Conpound 185)(/35!%5 1%9d w thout further
purification. Exarlrjpl e 18 54702
r

PCT/ US2007/ 022829 PregparatioanfiGampeunsd 1588 0 HO O

F NO, NH»
—_— N —_ >
“ NG
H

N

OH OH
159A

Using the methods described in Examples 80 and 81 and utilizing the

indicated reactants, compound 159A was prepared.

Example 160

Preparation of Compound 160A
0] HN—\
NH
—_—
N N

160A

Using the methods described by Metwally, Kamel A, et al., J. Med. Chem.
1998, vol 25, 5084-5093, Compound 160A was prepared.

Example 161




OSHN\ -NCNS-NHI J-EN SNSN Boc H

Usi ng the nethod described in Exanple 180 and
wa2dodosanboxy-2-[ (2 5 PCT/US2007/022829

t hi ophen-2-yl -t hi azol e- 4- cardgmyl ) - am no] - phenyl } - pi pe

razi ne-|-carboxylic acid tert- butyl ester substituted

for

car bonyl ) - ani no] - THERGTAR A G ABPRIE AL o, 1 e ac ¢

tert- by ester, the title conpound was prepared,

The fi productvaas obs ed via (10 m nut

TFA ntion ti NGt es, e mass ,,: NH
( M 4151.15). 10 Exanrp‘ie 183 Pr par 3 on of o o 2
H2l O] 6 O6—1NS lo\ HN— CN

Bo 15 To aH8bl yTion of

4 oxy- 2- [Y_th'hl ophen-2-yl -t hi &-4-carb

am ho,l,thenyI} pi per azi ne- 1- car bo i aC| dtert- tX‘

ester (0.082 mol, 42.2 ng) in DW EHm_) was adde
amoni um chl oride (0.164 mmol, 8.8 ng), EDC (0.180161A
nmmol, 34.4 ng), HOBt (0.180 nmol, 24.3 ngy) and DI EA

( 0. Dsingnthie, mathogdis)desTtibed dnExamples and IBdvandl ulilizing the

incatl QSRS ShbEn 61 AL BiparBl, Vi ch time the

Example 162

Preparation of Compound 162A

K

\\I
NO, I’:li
anm N
N__N
o

162A
To a solution of 4,6-dichloro-5-nitropyrimidine (5.15 mmol, 1.00 g) in
dichloromethane (30 mL) was added diisopropylethylamine (6.70 mmol, 1.17 mL).
This solution was cooled to -782 C in a dry ice/isopropanol bath. To this solution
was added dropwise a solution of 4-tert-butoxy-piperidine (5.20 mmol, 817 mg) in
DCM (10 mL). Stir at -782 C for 18 hours. This solution was concentrated in vacuo
and Compound 162A was purified via silica gel chromatography.

Example 163

Preparation of Compound 163A



20 renoved in vacuo. The residue was taken up in 2 nL
9:1 TFA:H20 and stirred at roomtenperature for two
whows®s347The sol uti on was concentrated i n vacuoPCT/ER®N7/022829

up in 3:1 DVMSO acetonitrilgpggand the title conmpound
purified via reverse-phase HPLC. WO 2008/ 054702

PCT/ US2007/ 022829 216 The final product was observed

via LM (10 m ngyes NFA, retention tyme = 2.78

m nutes, visible masg W§s (MrH) = 41471%). Exanple 184

5 Preparation of: Ho S1 H ONes NN H O

H 0 ~NH\- NHY ngl't he met hodescYibed in Exanpl e

103 and 8-(2-ami no-p 1)-1,3,8- 10 N
triaza-spiro[4.5]dec - one substityted for

1- (2- am no- phenyl) - 4- hyl am no-

pi peri di ne-4-carboxylig acid am de, title conpound
was prepared. The %l product wasYobserved via
LG M5 (10 minutes TFA, retention ti = 3. 62 m nutes,

visible mass was (MrH) = 440.16). 15 {ggampl e 185
Preparation of: S0/ NH2 HO NSI H O Nes NNO
O TieGa selutipn @f 4-(4stiericputoxy-pindridin-dedled-ichladoianitoapysinidine

(4.4 Or%maorﬂd1 X (g%'ir‘;’l gih%%b?bfd@’ rlnl') was added triethylamine (5.83 mmol, 820
yL). This solution was run through an H-cube hydrogenator at 50 bar and 60° C.
This solution was then reduced to 40 mL in vacuo and diluted with 200 mL ethyl
acetate. This was washed with a concentrated aqueous sodium bicarbonate
solution (x1), then with a concentrated saline solution (x1), and dried over
anhydrous sodium sulfate. This solution was concentrated in vacuo to yield
Compound 163A as a fine, off-white powder. 'H NMR (400 MHz, DMSO) § 8.07 (s,
1H), 7.83 (s, 1H), 4.75-4.72 (s, 2H), 3.68-3.55 (m, 3H), 2.87-2.78 (m, 2H), 1.77-1.69
(m, 2H), 1.56-1.45 (m, 2H), 1.13 (s, 9H)

Example 164

Preparation of Compound 164A
CI_N N
~N
HnBoe | /1 l \\‘
NO, (j OoN HoN™ Y N
CI\K‘\Ym N N N
| —_— —_—
NN Q Q
Boc’NH Bo

_NH
C

164A
Using the methods described in Examples 162 and 163, and utilizing the
indicated starting materials, compound 164A was prepared.

Example 165

Preparation of Compound 165A
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20 hydroxynet hyl - pyrrol i di ne-3-carboxylic acid ethyl
ester substituted for 1-(2-am no-

wWQEhb@sps47e21- met hyl am no- pi peri di ne- 4- car boxyl i cP@DUS2007/022829
am de, the title conmpound wagQ7 prepared. The fina
product was purified via silica gel chromatography.
Exanpl e 186 WD 2008/ 054702 PCT/ US2007/ 022829 217

Preparation of: O

O/

3- Hydr oxynet hyl -
onyl ) - am no] - phenyl
et hyl ester (0.05
scintillation vial)
THF: H20 (3 L) foll
60 pL). This solution v%? al | owed

HSI N -N s NHNOO S HO

HO OH
hi azol e-4-carb
3-caf boxylic acid
arged to a 20 nL
o charged 2:1
a (0.06 mol,
stfle at room

t hi ophen>
yrrolidine-

|s vi al
1 N Li

tenperature for 70 hours. The reactjgyp Was then
brought to pH =4 with IR 120+ strong acid resin. The

r esil A(2viamirfa-phemyd)d3-diydroxyey realidires: 8-casbaxydid acid methud ester

(0.3 i

en u Q acet oni

o] PBuBtEaR AR O i -7 N el ANl i Mo To this solution

wa@%ed Sﬁlﬂﬁ%\élﬂﬁ' %}é@ﬁ%’&] Oﬁﬁﬁ\rﬁglsgrqgﬂ 'Ylilé‘v#a%@ aftd and the

m nut

tine = m nut es, VI Si

solotion wassshddtedtHto 552 80fot 3B.hdxsunphe réSdtiorﬂﬁaﬁ’Mmmdiwtéd with ethyl

acgtfg:ted?gl{r\i) ilagaljvy)%&ed v(\e/ErTcoNnclz\!en'}'ral}Ie([J\' agugougl sodium E'Oarbonate and
thefr dhie BV S rln;]slﬂf{a% [1Re SBuRBASRI SN rthé%d’Lroefagﬁéﬁa

onyl

m no| - phenyl }-pyrrolidine-3-carboxylic aci

CompdmnﬂiﬁA, us@d Nvitng)t funhalr/u‘-)u(lﬂcatign 20 was added

anmoni um chl oride (0.1 mﬁ h‘
di i sopropyl et hyl am ne (0O

Preparation of Compound 166A

2 @
(e

H HO NH,
166A

Using the method described in Example 166, and 1-(3-amino-pyridin-2-yl)-3-

hydroxy-pyrrolidine-3-carboxylic acid methyl ester substituted for 1-(2-Amino-

phenyl)-3-hydroxy-pyrrolidine-3-carboxylic acid methyl ester, Compound 166A was

prepared.

Example 167

Preparation of Compound 167A

'\
N “No, Nl
|
—_—

NO,

[ESE— .

NH,

Izi}O
I
(9]

eC= )
9@2@



ml, 21 pL), EDC (0.06 mmol, 11.5 ng), and HOBt (0.06
mol, 8.1 ng). The reaction was stirred at room

wao esopesadure for 18 hours. The solution was  PCT/US2007/022829
concentrated in vacuo, takemegp in 3:1
DMSO: acetonitrile, and the title conpound was
purified via reverse-phase HPLC. The final product was
observed via LOMS 25 (10 minutes TFA, ret gséon tinme

3.83 mnutes, visible mass was (MH) =

200%9@‘%@%5’@%5’%@@%@@ﬁﬁ@ﬁamé@B@éﬁ&Tﬁ@nﬂ;ﬁ@ 81 and 3-

Preparation of: o HN
hy«troxyaze«dzne &ub&nuuqddomd\l -Boctamingpinesiding, Kmpeungt mzaa was
Eqanpl e 99 and furan-3-boronic acid substituted
prqp&r " H pyrazol e-5-boronic acid, the title conmpound
5 was prepared. The final product was observed via
LCMS (10 minutes TFA, retention tine = 2.79 m nutes,

visible mass was (M-H) =Exampley16810 Exanpl e 189
Preparation of:

amd” n ' h hod
et forth in ExamfTBPagian sy Sahbodb bR ing ™

3-pyridi ney boroni c_qcid for
[ the title cnd
9 TNQwIt es, mass NH,

5-fl uor 03- di ne- oni c a

d. 7HP|_CFNS“CRT:

far formul a 022H23 N602S 454 1§, oRserved
717 (MtH) . EOExrrpeo’I,_?O Prepar @t dﬁ

~| H L
0™ ~o
168A
10
Using the methods described in Example 80 and Example 81, and 3-

Hydroxymethyl-pyrrolidine-3-carboxylic acid ethyl ester substituted for 4-

methylamino-piperidine-4-carboxylic acid amide, Compound 168A was prepared.
15 Example 169

Preparation of:

/Nw S: O /N\”
NS |N /\,)L N
HN s S \N N

N Oy~

N
O - P
S

HN. NH,

Using the method described in Example 103 and [1-(5-amino-pyrimidin-4-yl)-
20 piperidin-4-yl]-carbamic acid tert-butyl ester substituted for (R)-[1-(2-amino-phenyl)-
pyrrolidin-3-yl]-carbamic acid tert-butyl ester, Compound 316 was prepared. The
final product was observed via LC/MS (10 minutes TFA, retention time = 1.89
minutes, visible mass was (M+H) = 387.16).
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NH S~NN HZN NH NH2 WO 2008/ 054702

PCT/ US2007/ 022829 219 Using the nethod set forth in
wE2@sp54009 above and substituting 3-pyridi ne-PODUST022829

acid for (2-am no)benzene-bopgic acid, the title

conmpound was prepared. HPLC-MS RT= 2.97 m nutes, nass

cal cul ated for fornmula C22H23FN602S 454. 16, observed

LCVMS m z 455.17 (M+H). 55%@%@21 Preparation of:
N H SNNNH-NHNHR2 1 met hod set forth
in Exanpl e 99 above and ppghatationofhg 3- pyri di ne-
boronic acid for pyrrole-2-boronic acid, the title
compound repared. HR{G M RT= 2.59 4in , mass
cal cul atedlfony formula C2 6N602S 424.1 obserlved
LCVS mtNA25r"18 (MrH) . 1B Exanpl e 19&\ eHr f'on of:

SNV HSN NN Moy _N N

-
b o

S
~N NH; X —N NH,
H

6]
Using the method described in Example 103 and (3'-nitro-3,4,5,6-tetrahydro-

2H-[1,2']bipyridinyl-4-yl)-carbamic acid tert-butyl ester substituted for 1-(2-amino-
phenyl)-4-methylamino-piperidine-4-carboxylic acid amide, Compound 318 was
prepared. The final product was observed via LC/MS (10 minutes TFA, retention
time = 2.74 minutes, visible mass was (M+H) = 429.19).

Example 171

Preparation of:

/© S g i /Q
N/
HoN s /%HLN
< S
HO\'H\/ =N H

N N
@ — Q@
“I FF ~/° "R F
HN
o e
o o)

Using the method described in Example 103 and (S)-2,2,2-trifluoro-N-
piperidin-3-ylmethyl-acetamide hydrochloride substituted for 1-(2-amino-phenyl)-4-
methylamino-piperidine-4-carboxylic acid amide, the titte compound was prepared.
The final product was observed via LC/MS (10 minutes TFA, retention time = 5.17
minutes, visible mass was (M+H) = 495.57).

Example 172

Preparation of:
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O N I -NHNH HUsing the nmethod set forth in

Exanpl e 99 above and substituting 3-pyridine- 20
whersns4wonci d for indazol e-4-boronic acid, thePCT/UE®07/022829

conpound was prepared. HPLC2qfy5 RT= 2. 98 m nutes, nass

cal cul ated for fornula C24H25N702S 475. 18, observed

LCMS mlz 476.18 (MtH). Exanple 193 Preparation of WO

2008/ 054702 PCT/ US2007/ Q22829 220 OS NN -NH O F

NH2 Usi n e nethod séJforth in Exanpl e bove and

substit 3-pyridine

bor oni c ac}Qﬂ/ﬂL
3-fl HeNo- lyenzene acid, the/tHfl eNconfpound was
LS LR

prepar ed, N _HPLC 19 m nut e§=NTas cul at ed

for fornula C23H2_4__N9Q25_A53 16, observed 1CVS nf z
454 16 ( le 194 Prepdiatd on of: S, NN
~-NHO F\ 10 Usi ng t heet hod set fort hR

Exanpl e 99 am\b ahd substituting 3-pyridine- oy
acid for 3,5-digfluoro-benzene- boronlc aC|d t he |tIe

O R e ha bt SRt B in Example 103 and (R)-2.35-fRuoraR:
piperidin-3-ylmethyl-acetamide hydrochloride substituted for 1-(2-amino-phenyl)-4-
methylamino-piperidine-4-carboxylic acid amide, the title compound was prepared.
The final product was observed via LC/MS (10 minutes TFA, retention time = 5.17
minutes, visible mass was (M+H) = 495.59).

Example 173

Preparation of:

3%
\j

7\

3%

322

Using the method described in Example 178 and 2-thiophen-2-yl-thiazole-4-
carboxylic acid (2-{3-[(2,2,2-trifluoro-acetylamino)-(R)-methyl]-piperidin-1-yl}-
phenyl)-amide substituted for 2-thiophen-2-yl-thiazole-4-carboxylic acid (2-{3-[(2,2,2-
trifluoro-acetylamino)-(S)-methyl]-piperidin-1-yl}-phenyl)-amide, the title compound
was prepared. The final product was observed via LC/MS (10 minutes TFA,
retention time = 3.77 minutes, visible mass was (M+H) = 399.60).

Example 174

Preparation of:
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C23H23F2N502S 471. 15, observed LCMS mz 472.16 (MtH).

15 Exanple 195 Preparation of: N H S~-NNNI -NH
w@200gosA2 20 Using the nmethod set forth in ExedmpUs2099022829

above and substituting 3-pyrs{4 ne- boronic acid for

2- cyano-t hi ophene- 3-boronic acid, the title conpound

was WO 2008/ 054702 PCT/ US2007/ 022829 221 prepar ed.

HPLC- M5 RT= 3. 01 mi nutes, s calculated for fornula
C22H22N602S2 466. 12, obsef d LCVB mlz 467.13 (M+H).
Exanpl e 196 reparatlon N H SNN—/N O OH
NH2 Using the t hod se f"g h in Ex 99.abnve and
substi t uHLNIQ “F<pyri di ne- oroni ¢ acgd

3- hydr oxy- bengene- boroni € acid, the Nle co und was
prepared. 1 LC- M5 RT= 2.86 ni nutes, mass

cal cul ated f pul a C23H25N503 4 .17, ob$ebted
LCVS m z 452 M-H) . Exanpl e 19 Preparan N 6)f:
15 o}

Using the method described in Example 103 and 1-(3-amino-pyridin-2-yl)-3-
hydroxy-pyrrolidine-3-carboxylic acid amide substituted for 1-(2-amino-phenyl)-4-
methylamino-piperidine-4-carboxylic acid amide, the title compound was prepared.
The final product was observed via LC/MS (10 minutes TFA, retention time = 2.35
minutes, visible mass was (M+H) = 416.13).

Example 175

Preparation of:

Using the method described in Example 103 and 1-(2-Amino-phenyl)-
azetidin-3-o! substituted for (R)-[1-(2-amino-phenyl)-pyrrolidin-3-yl]-carbamic acid
tert-butyl ester, the title compound was prepared. The final product was observed
via LC/MS (10 minutes TFA, retention time = 4.68 minutes, visible mass was (M+H)
= 358.10).

Example 176

Preparation of:
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N H FS&HN-NH O NH2 Using the nethod set forth
in Exanpl e 99 above and substituting 3-pyridine-
whersns4wonci d for 2-fl uoro- 3- hydroxy- benzene- bPeDOR2907/022829

acid, the title conpound was2120 prepared. HPLC- M5 RT=
2.98 mnutes, mass cal culated for fornula C23H24FN503S
469. 16, observed LCMS nmz 470.17 (M+H). Exanple 198
Preparation of: W) 2008/ 054402 PCT/ US2007/ 022829 222
OS NN ~-NHO F OH NH25Using the nethod set forth

in Exanpl e 99 gve and SH,stituti ng 3-@yrid he-

boronic acid 5-f| 033hydr oxy- benizen oni c
acid, the Ha\| e‘ corrpowd\l)v\\/a/s 5 preWy\FPL- M5 RT=
2.88 minutes, shhss calcuPated for Kul NH24FN503S
469. 16, obserLClVS mz 470. 17 H) . Exacigl%é 199
Preparation of: N SNHN "N -WHo NN Step 1
- Synthesis of 9 ound 199A = NH;

Using the method described in Example 103 and (S)-[1-(2-amino-phenyl)-

pyrrolidin-3-yl]-carbamic acid tert-butyl ester substituted for (R)-[1-(2-amino-phenyl)-
pyrrolidin-3-yl]-carbamic acid tert-butyl ester, the title compound was prepared. The

final product was observed via LC/MS (10 minutes TFA, retention time = 3.44
minutes, visible mass was (M+H) = 371.12).

Example 177
Preparation of:

/© sl/; i /Q
N’
HoN s /ﬁ)\N
HO /= S H
joH\/ .

=N N

0 = 0

N—""N = N—""N

O E H F o) H F
F7L F "

FF FF

Using the method described in Example 103 and N-{1-(2-amino-phenyl)-4-
((2,2,2-trifluoro-acetylamino)-methyl]-piperidin-4-yl}-2,2,2-trifluoro-acetamide
substituted for 1-(2-amino-phenyl)-4-methylamino-piperidine-4-carboxylic acid
amide, the title compound was prepared. The final product was purified via silica
gel chromatography.

Example 178
Preparation of:
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O sow S"NI N N 15 199A A m xture of

4-tri butyl stannanyl - pyri dazi ne (200 ng, 0.55 mmol),
wWQ@20B05062 t hi azol e- 4-carboxylic acid ethyl esteeT/(3007/022829

ng, 0.50 nmmol), Pd(Ph3P)4 (6®3mg) in toluene (3 m-)

was degassed and heated under argon for 12 h at 110 C

The m xture was concentrated and purified by col um

flash chromatograpghy (silica gel, 20 CH2Cl 2/ Et OAc,
1:1) to provijde ound 199A as light tan SO|Id
H)

NVR s.ssMN 0. 39 (dd, 1 H J = 7. , @
o), 8 80 B 18 (m 2 ), 4 34 INGLE
4 (3 6.8 Hz). WO 2068/ 0547[2

71 02282 Step 2 - Synt hedPd of und
199B N 9B A mixture g conpoun 9A
(360 nm, I )N Ei t hi um hydr o 5
m)nohydrate ( 5 eq) in THF/ HX (2 1Hz niNHY

was stirred Et for 12 h. THE was renoved by vacuum
and t he resultln aqueous m xture was neutralized b

1 NTei@ solgtien pgg @phgneovlrthlaga@dﬁ@armh@aplde(@r{éd(

irpl S AR ABSL4%i2 85 HABfo-o @yﬁﬁhggn@mﬁﬁegafmg.\}ggpheny. )
Bt haat & b Tt - Gompoumel Ao e oaf. dompoundtiogs "

20@ m. m:',f hegesutingspiuties m@l{pv&d 19 stg@twgomdemperature for 18
hours. The solution was concentrated in vacuo, taken up in 3:1 DMSO:acetonitrile,

and the title compound purified via reverse-phase HPLC. The final product was
observed via LC/MS (10 minutes TFA, retention time = 2.94 minutes, visible mass
was (M+H) = 414.14).

Example 179
Preparation of:
_O O S : _O O
N= O
S
HO /==
HzN \‘é)\/ s/\'/U\N
() 0O
N < N
Boc Boc

Using the method described in Example 103 and 4-(2-amino-4-
methoxycarbonyl-phenyl)-piperazine-1-carboxylic acid tert-butyl ester substituted for
1-(2-amino-phenyl)-4-methylamino-piperidine-4-carboxylic acid amide, the title
compound was prepared. The final product was purified via silica gel
chromatography.

Example 180
Preparation of:
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mol ), EDCI (80 ng, 0.4 mmol) in pyridine (2.0 m-)

was stirred at rt for 2 h, concentrated and purified
whgoopoeper ati ve LC to provide the title conpourdI/8007/022829

ng, 15 0.20 mmol ), as TFA sapiq HPLC-MS RT= 2. 37

m nutes, mass calculated for fornmula C21H23N702S

437. 16, observed LCMS mlz 438.17 (MtH). Exanpl e 200

Preparation of: F(?;'OO Ho NF SN N HNN-NH O 20

NH2 Step 1 - Syrth&sis of Conpound 200A 02N EO N O

-H N NH2 200A WO 22Q8/ 054702 PCT/ US2007/ 02282 224 A

m xture of 4- hy no- pi peri di ne- 4- car lgoxy acid

am de (200 N5 DI ),

1, 2-di fl ue; 0y3- nHt r ¢: benzene (120,ny,5" 075 :

triethylanyne (0.1p'n 0.55 mmol ) i 1 BN MeOH
(5.0 m - ol uene (3 m -) was degass and he
under ar for 30 M'nutes at 150 J bygm crowaye’ The

m xture was concentmBsted 5 and puri d by col Hm
flash chromat ography (silica gel, CH2C 2/ EtOAc, 1:1)
to give Conpound 200A as yellow solid. Step 2 -

Sy 3t faeMiethaMy c &g Lo d( 2 Hidp HgHRyl-thiaXble Q-&tbdnil)-amino]-
phenyl}-piperazine-1-carboxylic acid tert-butyl ester (0.076 mmol, 40 mg) was stirred

at room temperature in a solution of 9:1 trifluoroacetic acid:H20 (2 mL) for 2 hours.
The solution was concentrated in vacuo, taken up in 3:1 DMSOQ:acetonitrile, and the
titte compound purified via reverse-phase HPLC. The final product was observed
via LC/MS (10 minutes TFA, retention time = 3.54 minutes, visible mass was (M+H)
= 429.09).

Example 181

Preparation of compound 181A

O HO__O

- N
< ) -
< L0

oC
Boc

181A
To a solution of 4-{4-methoxycarbonyl-2-[(2-thiophen-2-yl-thiazole-4-

carbonyl)-amino}-phenyl}-piperazine-1-carboxylic acid tert-butyl ester (0.152 mmol,
80 mg) in 2:1 THF:HO (3 mL) was added 1 N LiOHq) (0.20 mmol, 200 pL). The
resulting solution was stirred at room temperature for 18 hours. After 18 hours, the
reaction was acidified to pH = 4 with IR-120H+ strong acid resin and then filtered to
remove resin. The solvent was removed in vacuo and Compound 181A was used

without further purification.

Example 182
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10 200B A m xture of Conpound 200A (100 ngy, 0.33 nmol)

and 10% Pd/C (10 ng) in EtQAc/MeOH (1:1, 5 m-) was
waewassem and stirred under hydrogen at rt forP@r/ins2007/022829

The m xture was filtered andepmpncentrated for next

step without further purification. 15 Step 3 -

Synt hesi s of Conpound 200C O OH S A ,N H\N-N 200C A

m xture of Conpound 200 2 mol ), Conpound

200B (86 ng, 20 0.32 n‘r%rl%?v%mo%l% ng, O. 64 mml)

in pyridine (5.0 MO _@as stirred at rt for

concentrated and purl fied by preparative LC to OVI de

the title conpognd JFA salt. HPLC-MS RT= 2. 46

m nutes, mass chlc pd for fornmula C20H2YN7

443. 15, obg ed mz 444.16 ( MtH) 201

Prepar ati on ‘ /65#5‘6—2—96%*US§00 /O 82 225

ONN H S&N a‘jHAmxtureo

4-i ndazol[Eg=Roroni c 17 mg, 0.07 1), (24 @

0.05 5 , Pd(PhS 4 K2co3 (22 SnaSlN

m xture of di oxane/ (1 m-) was heated at 150

for 30 m nutes by mcrowave. The m xture vvas cool ed

concentrated and then treated with a 9:1 mx

TFAUsP the methogrdeseribad in Eéﬁ%&%ﬂﬁﬂdt‘ehﬂf caqlp@xy 2 [(2-

thiophen-2-yl-thiazole-4-carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-

butyl ester substituted for 4-{4-methoxycarbonyl-2-[(2-thiophen-2-yl-thiazole-4-
carbonyl)-amino]-phenyl}-piperazine-1-carboxylic acid tert-butyl ester, the title
compound was prepared. The final product was observed via LC/MS (10 minutes
TFA, retention time = 2.69 minutes, visible mass was (M+H) = 4151.15).

Example 183
Preparation of:
HO.__O
O
~= N
S S
=N H [Nj L S/N
S < (J
S S
Boc =X

To a solution of 4-{4-carboxy-2-[(2-thiophen-2-yl-thiazole-4-carbonyl)-amino]-
phenyl}-piperazine-1-carboxylic acid tert-butyl ester (0.082 mmol, 42.2 mg) in DMF
(2 mL) was added ammonium chloride (0.164 mmol, 8.8 mg), EDC (0.180 mmol,
34.4 mg), HOBt (0.180 mmol, 24.3 mg) and DIEA (0.25 mmol, 44 uL). The reaction
was allowed to stir at room temperature for 18 hours, at which time the DMF was
removed in vacuo. The residue was taken up in 2 mL 9:1 TFA:H.O and stirred at
room temperature for two hours. The solution was concentrated in vacuo, taken up
in 3:1 DMSO:acetonitrile, and the title compound purified via reverse-phase HPLC.



resi due was taken up into 3:1 m xture of DVSQ CH3CN

and purified by preparative LC to provide the title
w@owposHTo2 as TFA salt. HPLC- M5 RT= 1. 72 m nut eBCT/DB87/022829

10 cal cul ated for fornula C2t#.9N70S 405. 14, observed

LCMS mlz 406.15 (M+H). Exanple 202 Preparation of: O

N NSHr 1 NN H HNN 15 Using the nethod set

Thi fhaDpicRuBT RER BsaRbg a L SRR ues TERD itanio tipg = 278
mifutes eviSibPMABY wmwnpamqm f).HF’LC-I\/B RT= 1.62

m nutes, nmass calcul ated for formul a C20HL9N70S

405. 14, observed LCMS niz 406.15 (MtH). 20 Exanpl e

203 Preparation of: WO Eggﬁ‘ qgﬁéa PCT/ US2007/ 022829

226 ON11 N\ HSN ing the nmethod set
5 forth in Exanple 201 aqu@?gmmdﬁqystltutlng 4-

i ndazol e-boronic acid for i ndazol e-boronic acid, the

title conpound was prepared. HPLC-M5 RT= 1.82

m nut es, mass cal cul ated f formul a C20HL9N70S

405. 14, 5 rved LOMS nfgl406. 15 (M+H)0 le 204
NH> HOWH\/ S =

N

)

\NH

Using the method described in Example 103 and 8-(2-amino-phenyl)-1,3,8-
10 triaza-spiro[4.5]decan-4-one substituted for 1-(2-amino-phenyl)-4-methylamino-
piperidine-4-carboxylic acid amide, the title compound was prepared. The final
product was observed via LC/MS (10 minutes TFA, retention time = 3.62 minutes,
visible mass was (M+H) = 440.16).

15 Example 185
Preparation of:

=

S —
0]
NH s S
> HOW S/\’/U\H

N S =N N
( Z 0 - ! 7 0
S
A

Using the method described in Example 103 and 1-(2-amino-phenyl)-3-
20 hydroxymethyl-pyrrolidine-3-carboxylic acid ethyl ester substituted for 1-(2-amino-
phenyl)-4-methylamino-piperidine-4-carboxylic acid amide, the tittle compound was
prepared. The final product was purified via silica gel chromatography.

Example 186
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Preparation of: NO2 H2ZNNO NIk O~ H 10 To a

sol ution of 2-fluoro-5-nitro-phenylamne (1.0 g, 6.4
woreBpsamd (2- pipe ridin-3-yl-ethyl)-carbam cP@rUs2007/022829

tert-butyl ester (1.9 g, 8.31pol) in anhydrous

1, 4-di oxane (5 nL) was added N, N-dii sopropyl

ethylamne (1.11 m, 6.4 nmol). The m xture was

heated at 100 C for 16 The reaction m xture was

cool ed down, 15 concent r'at& "l Yarified with flash

col um chrongto y (30% 50% Et OAc/ hexapes) k¢

provide the jitl npound (1.44 g, 62% . RPLQ RT=

2.13 ng s,errgQEcal cul ated for forw%a’%ﬁl RGN404
qer Vi .

364. 21, d NCMS nmfz 365.91 (M+
205 Preparation{ ofy H2_ ON S N H
2008/ EOZ PCT/ 022829 227 T sol uti f 0

{2-[ 1-x2~ami no- 4- i t rg- phenyl ) - pi perd ih- 3-yl ] - et/hy h
carbanmic acid F@t-butyl ester (1.0 g, 2.75 m@l) DHd

2-t hi ophen-2-yl -t hi azol e- 4-carbonyl chloride (0.76 g,

3.30 mol ) in anhydrous dichl oronethane (7 nL) and

1, 43eiydrargmbthyt- 1R} (2wttHopluere2-ylthiazblet4oaronyl)-afdinol-phenyl}-

5.5 ). The m xture was heated at for 16 h.
YT BRRYICASH EUA G5B of0udb (Pl 3AMEINES AlRtgRddo a 20
mLU'8&nfiRRibAY%al. To this vial was also charged 2:1 THF:H,O (3 mL) followed by
1 N LiOH(4q) (0.06 mmol, 60 pL). This solution was allowed to stir at room

temperature for 70 hours. The reaction was then brought to pH = 4 with IR-120+
strong acid resin. The resin was filtered out, the solvent removed in vacuo, the
residue taken up in 3:1 DMSO:acetonitrile, and the title compound was purified via
reverse-phase HPLC. The final product was observed via LC/MS (10 minutes TFA,
retention time = 4.10 minutes, visible mass was (M+H) = 430.13).

Example 187
Preparation of:

To a solution of 3-hydroxymethyl-1-{2-[(2-thiophen-2-yl-thiazole-4-carbonyl)-
amino]-phenyl}-pyrrolidine-3-carboxylic acid (0.04 mmol, 17.2 mg) in DMF (2 mL)
was added ammonium chloride (0.1 mmol, 5.4 mg), diisopropylethylamine (0.12
mmol, 21 uL), EDC (0.06 mmol, 11.5 mg), and HOBt (0.06 mmol, 8.1 mg). The
reaction was stirred at room temperature for 18 hours. The solution was
concentrated in vacuo, taken up in 3:1 DMSOQ:acetonitrile, and the title compound
was purified via reverse-phase HPLC. The final product was observed via LC/MS
(10 minutes TFA, retention time = 3.83 minutes, visible mass was (M+H) = 429.16).



was di ssolved in ethanol (10 nmL) and stirred in the
presence of Pd/C (10% 120 ng) and H2 at atnospheric
wee@sssre2z for 6 h. The reaction m xture was fiPCEUS07/022829
and concentrated. The crude2{gsi due was treated with
2.0 NHC solution in 1,4-dioxane 10 (2 m-) at rt for
2h and then concentrated. The residue was taken up
into 3:1 mxture of DVSQO CH3CN and purified by
preparative LC to provide the title conpound as its
TFA salt. HPLC-MS RT= 2. E&am}ﬂgtm mass cal cul at ed
for formula C21 H25N50SZ 42 observed LCMS niz
428.15 (M+H). 15 Exanpl ernraratlEf‘e@arati on of: NO2 N
SNH S NH2
[2-(1-{4-N
) - amno]/@bre%( plper|d|n3yl) am c
acid te ut h ester (100 ng, O0.18 reated
W|th20 S i on iTT, 47di oxang
for 2h Bmd then ongentrated. The Si due w%%ken
up into 3:1 mxtu of DWVSQ CH3CN puri fi egby
preparative LCT dMWizde the titl errrpouna‘ sy N2
TFA salt. HPLG- M5 @T= 3.93 nminutes, nass cal ClQ at ed
5 for fornmula C21 H23N503S2 457.12, observed LCVB nf z
25 458.13 (M+H). Exanple 207 Preparation of: WO
200gJsiHryHemBhbd\dedaBea 42 Example2 69 GAY fdfat{-B- tﬁTémc“é@nda
solution of 2-Nitro-naphthalen-1-0ol (1.0 g

substitutednon 1 HsRysRslets- bpfgnIcaﬁclﬁetneltlt!plcwpowdwwmrypar@d The
fmé‘ﬂﬂ}sgﬁ&‘&ﬁag ?Bgéﬁé&?ﬁ%Eém%(%;fhmhté’@ﬁﬂd%@nuog} ﬁr’hbf—ldé 79

-t hi ophen-2-yl -t h| az rbonyl

ur'e was

miattesovBiblemastavasl@bH) =B26.2@act i on m xt ure was

10 concentrated and purified with flash colum

Example 189

Preparation of:
0

F}H
S._N N
=z

N NH,

15 Using the method set forth in Example 99 above and substituting 3-pyridine-
boronic acid for 5-fluoro3-pyridine-boronic acid, the title compound was prepared.
HPLC-MS RT= 2.79 minutes, mass calculated for formula C2H23FNgO2S 454.16,
observed LCMS m/z 455.17 (M+H).

20 Example 190
Preparation of:



10

15

20

chr omat ogr aphy (20% 30% Et QAc/ hexanes) to provide the

title conpound. HPLC- MS RT= 2.18 m nutes, nass
w@adosisaved for formula Cl1 HGF3NGBS 320. 99, PpOFESWET022829

LCMS mz 321.99 (M+rH). 10 Exzqwpl e 208 Preparation of:

pl \'\ NS eS~ NHN (15 To a solution of

tri fl uoro-nmet hanesul fonic acid 2-nitro-naphthal en-1

L Rathe hembgies o [ ExamBlR e abpye and supsityting 3-pyridine-
boﬁﬁﬁ@écuﬁjfo?@ len&béﬁzéﬁ@bbrdﬁb Q&B%ﬂ‘feoﬁﬂia éon”rpé’urﬂi‘ﬂﬁ@ prépared.

m -) was added N,’N-di i sopropyl yl am ne
HPLGMBBT) 2. YR aniniites, massacal¢dateddontormela Cg;ﬂ-d;geFNs(BgS 454.16,
The r cool ed down and concentr at ed.
obgefye Pigﬁ\flﬁ %%ﬁm%d in ethanol 20 (10 m-) and
stirred in the presence of Pd/C (10% 120 ng) and H2
at atnospheric pressure for 6 h. The reaction m xture
was filtered and concent ExapipleTl®1a sol uti on of the
crude residue (110 ng) d . ]
2-t hi ophen- 2-yl -t hi azol 3?’@9@5@%}5\1% chloride (90 nuy,
0.387 mml) in anhydrous dichloronethane (1 m-) was
added triethylamne (0.08 nL). The reaction m xture
was stirred for 16 h and cofice ated. The crude 25
resi due was treated vvith{g(@ solution in
1,4-dioxane (2 m-) at r M 2R_and then
concentrated. The residueywas faklen up into 3:1
m xture of DVBO CH3CN a ey {ed by preparative LC
to provide the title co d—a s TFA salt. HPLC Ms
RT= 4.56 ninutes, mass cal cul ated™ or fornul a

C25H26NACS2 462. 15, observed LCMS nfz 463. 16 ( MH)
VO blstng theametodset feriin v xamaied9 QEQV%H%UQS'Q‘@'Q"Q 3-pyridine-

bofIrfiPatdtibPPyRble-2-Bofnicacid, the title compound was prepared. HPLC-MS
RT= 2.59 minutes, mass calculated for formula C,3H2sNsO.S 424.17, observed
LCMS m/z 425.18 (M+H).

Example 192

Preparation of:

5
& %

Using the method set forth in Example 99 above and substituting 3-pyridine-
boronic acid for indazole-4-boronic acid, the titte compound was prepared. HPLC-
MS RT= 2.98 minutes, mass calculated for formula Cp4H2sN;O,S 475.18, observed
LCMS m/z 476.18 (M+H).

Example 193

Preparation of



Z~~ NH esv 5 Step 1 - Synthesis of Internediate
209A 2N v 209A 10 A solution of 4-(1

wo poosodd7odi nyl ) pi peridine (1.29mmol, 0.20g), Ne@I/US2007/022829
di i sopropyl et hyl am ne (1. Ceqggod. 29mmol , 224. 7pL) and
1-fl uoro-2-nitrobenzene (0.60eq, 82pL) in ACN (2nl)
was irradiated using mcrowave for 10 m nutes at a
tenperature of 180C. The solutigg was then cooled to
roomtenperature and concefitratdd in vacuo to provide
conmpound 209A. HPLC- M5 RJ=¢ N 0%m n, mass 15
cal cul ated for fornula GLSN2 2 275.35, observed
LCVMS mz 276.18 (MtH). Step 2(- JSynt hesi s Conpound
209B H2N v 209B 20 Re 50@% emthe reaction vial
and place into 4nL vial . Ad¢: 2 3 pops of Anberlite

resin and 2 scoops of isocyanate resin and DCM (1 nm)
and Usivig m raethoalost derdly o ERamples29 abowe 28d Subgtioting \3-pyridine-

ooftf Eodbf BufiSriBent&ie Bofing 85, bETRE Efbundwakbrepared.

HPLQYWR@@I@QQ rﬁﬁ@téﬁ})néﬁ%%éféﬁldied%?fcﬁhﬁxlé E3,M9,FN;0,S 453.16,

degass sol ution and then ad loon. Stir solution
5 ObaeNedeGMSrfp@.r%&Qﬂé(M&H) about 30m n (or until yellow

was gone) and filter out Pd/C through Celite to

provi de 5 conpound 209B. HPLC-M5 RT = 0.702m n, nass

cal culated for fornula Cixtagdie 19445. 36, observed LCMS

mz 246.23 (MrH). Step 37- ::ynt hesis of Title Conmpound

10 To the solution of cdifePanaticrosB (0. 095 mol ) was
added 2-thi ophen-2-yl- thiaz Ie- -carboxyllc acid
(0.095 nmol, 0.020g) in DW Then, a sol ution
of

5%

Using the method set forth in Example 99 above and substituting 3-pyridine-

10

boronic acid for 3,5-dilfluoro-benzene-boronic acid, the title compound was
prepared. HPLC-MS RT= 3.27 minutes, mass calculated for formula
C23H23F2N5028 471 .15, observed LCMS m/z 472.16 (M+H)

15

Example 195
Preparation of:

S jN H N
—
S NH,

Using the method set forth in Example 99 above and substituting 3-pyridine-

20

boronic acid for 2-cyano-thiophene-3-boronic acid, the title compound was



N, N -dii sopropyl ethylamne (1 eq, 0.095muvol, 16.5plL)

HOBT (1 eq, 0.095mmvol, 0.013g), EDC (1 eq, 0.095mmol ,
wO20888)702vas added. The resulting reacti on wasPCHUBI0ECR2829

at 50C for 15 hours. The reaggfon m xture was

concentrated and purified 15 using reverse phase HPLC

to provide the title conpound. HPLC-Ms RT = 3.85

m_nut e C ted for formila 6NAOS
prepegéd cFrLTERR B TR iuled, s bt dupped BRI CeetteaNoO:S:
4689 2PbBsawal ILEMSm/z 4@71.!93(M+$|&.H SO NH2 Using the

met hod described in Exanple 209 and utilizing the

appropriate reactants, the title conmpound was made.
HPLC- M5 RT = 4.31 mn, nﬁs call é&{Eat ed 25 for formula
C20H20N402S2 412.10, obs mz 413.12 (M+H).

5 Exanpl e 211 Preparati onpiparaMgr?éf¥8/ 054702
PCT/ US2007/ 022829 231 Ol ~ S ~AN/ H es NNO

"OH Using the nmethod descrfbe n Exanpl e 209 and
utilizing the appropriate_ nts, the title
conpound was nade. HPLC-d/B\RT =nN3.83mi n, nass

calculated for fornula COf8HL7 2S2 371.08, observed

LCVS mz 372.09 (M+H). anp 232 Preparation of:
—NH
OH  NH,

Using the method set forth in Example 99 above and substituting 3-pyridine-
boronic acid for 3-hydroxy-benzene-boronic acid, the titte compound was prepared.
10 HPLC-MS RT= 2.86 minutes, mass calculated for formula Cx3H2sNs03S 451.17,
observed LCMS m/z 452.17 (M+H).

Example 197
Preparation of:

o)
FQL N
S__N N
F
—nNH O
o NH,

15

H

Using the method set forth in Example 99 above and substituting 3-pyridine-
boronic acid for 2-fluoro-3-hydroxy-benzene-boronic acid, the title compound was
20 prepared. HPLC-MS RT= 2.98 minutes, mass calculated for formula C3H24FNsO3S
469.16, observed LCMS m/z 470.17 (M+H).

Example 198
Preparation of:



5

10

15

20

ojp S/Z-2ZZZ~- NH-NN S HO 10 Using the nethod
described in Exanple 209 and utilizing the appropriate
WO e@8su10s, the title conmpound was nade. HPLC- REI/BI2067/022829
5.40m n, mass cal cul ated fop2dornmula C25H23N302S2
461.12, observed LCVMS mz 462.14 (M+H). Exanple 213
15 Preparation of: 0 SSAH~\7NN S OH Using the
nmet hod described in Exanple 209 _and utilizing the
appropriate reactants, the it/‘conpound was nmade.
HPLC-M5S RT = 4.55m n, mas afjcufated for formula
C201- 1211\ 1302% 399. 53, &hsgervedNLCVS m z 400. 14
(MtH) . 20 Exanple 214 WO 2008/ 054702 PCT/ US2007/ 022829
232 Preparation of: O N N H & CZOH Using the
met hod described in Ex 209 ang, utilizing the
appropriate 5 reactants, the title conpound was nade.
HPLC- M5 RT = 3.82nmin, mass calculated for formula

%g%f%ﬁﬁef%ﬁs% o HPEXS APl OFaBbGe 244 LBshitlihl 3-pyridine-

boronic acid for 5-fluoro-3-hydroxy-benzene-boronic acid, the title compound was

NH
a

prepared. HPLC-MS RT= 2.88 minutes, mass calculated for formula Ca3H24FN503S
469.16, observed LCMS m/z 470.17 (M+H).

Example 199

Preparation of:

0

S__N N
=

o
gth _%
N NH,

Step 1 - Synthesis of Compound 199A
O

F‘\)ko/\

SN

2
7
> N

N
199A

A mixture of 4-tributylstannanyl-pyridazine (200 mg, 0.55 mmol), 2-bromo-
thiazole-4-carboxylic acid ethyl ester (120 mg, 0.50 mmol), Pd(Ph3P)4 (60 mg) in
toluene (3 mL) was degassed and heated under argon for 12 h at 110 °C. The
mixture was concentrated and purified by column flash chromatography (silica gel,
CH2CI/EtOAc, 1:1) to provide compound 199A as light tan solid: '"H NMR 8.55 (s, 1
H), 9.39 (dd, 1H, J=7.8 Hz, 1.2 Hz), 8.80 (s, 1H), 8.18 (m, 2 H), 4.34 (g, 2 H, J=
6.8 Hz), 1.34 (3 H, J=6.8 Hz).



10

15

20

10 Preparation of: pl ~H NN SIJOH Using the

nmet hod described in Exanple 209 and utilizing the
wappsoprdat e reactants, the title conpound waBCTHS®N7/022829

HPLC- M5 RT = 4.56m n, mass cgpyulated for formula

C19H19N302S2 385. 09, observed LCVM5 nfz 386.10 (M+H).

15 Exarrple 216 Preparation of: S H-N S OH 20

descri i n Exanpl e 209 and

St"{R‘? §YW e?’ﬁ& z%d?‘&?ﬁ”?%?ggsreact ants, the title
conmpound was made. HPLC-MS RT = £.68m n, nass
calculated for fornmula C20H21 2 399. 11, observed
LCVMS ml z 400.07 (M-H). WD 200
PCT/ US2007/ 022829 233 Exanpl eY217 Preparation of: o
I ~NN SI Hes,-_/ NH Usj t he nmet hod descri bed
in Exanpl e 209 and utilizing khe appropriate 5
reactants, the title conpound Mas made. HPLC-MB RT =
4.41 mn, mass cal cul at ed f|998f ormul a C21H22N402S2

426. 12, observed LCNS mz 427. 14 (M+H) . arrPI e 218 .
10 Arrgga.,lrgtq &Rmpzoundyl 99A (360 mg, 1.53 mmol) and lithium hydroxide

monohydrate (160 mg, 2.5 eq) in THF/H,O (2:1, 15 mL) was stirred at rt for 12 h.
THF was removed by vacuum and the resulting aqueous mixture was neutralized by

1 N HCI. The resulting solid product was collected by filtration and dried under
vacuum to provide compound 199B. 'H NMR 10.57 (s, 1 H, OH), 9.40 (d, 1H, J=
7.8 Hz, 1.2 Hz), 8.75 (s, 1H), 8.09 (m, 2 H).

Step 3 — Synthesis of Title Compound

A mixture of compound 199B (42 mg, 0.20 mmol),compound 81A (50 mg, 0.2
mmol), EDCI (80 mg, 0.4 mmol) in pyridine (2.0 mL) was stirred at rt for 2 h,
concentrated and purified by preparative LC to provide the title compound (42 mg,
0.20 mmol),as TFA salt. HPLC-MS RT= 2.37 minutes, mass calculated for formula
C21H23N70.S 437.16, observed LCMS m/z 438.17 (M+H).

Example 200
Preparation of:

HN-N

Step 1 — Synthesis of Compound 200A
o]

¥l
5%
A
G

200A
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25

SHNN H2N O Using the nethod described in Exanpl e
209 and utilizing the appropriate reactants, the

W paoeswoenpound was nmade. HPLC-MS RT = 4. 31 mi PCT/DEX87/022829
cal culated for fornula C20H2N402S2 412. 10, observed
LCVMS mlz 413.12 (M+H). 15 Exanple 219 Preparation of:
~OSI H N eS-'" CN 0 WO 2008/ 054702

e B eI NG PR O (oo mo, 0.69
mnﬁél? ! 21d|tﬁjd?8@ﬁ|%0bé’%n@9(‘120 ng’ L7 5 idl —trfét@%ﬂﬁhe (0.10 mL,
mass cal culated for fornula 3H26N402

0.580nerolkeio 4/CIGHGN/MeBH(S.Q mikHioluene(mil) avasrdegassed and heated
P t f. . S| - HNUO- |1 O [ th t
undSRBp R’ 80 Fiutes d 15056l Micromagk ,The h@gﬁm?ﬂa%?mcsntfated
and %ﬁﬁé@b? coldtfin 'ﬂb&l"n %hﬁﬁﬁ%?ﬁbh’ﬂ%m@ﬁ‘b%l Cé@ 15 T 1) to give
5m n, "nmass cal cul at ed for formula
Commlmﬂ 200A a5 yelowspblidm z 443. 12 (M+H). Exanpl e 221
Preparation of: S 1 H/

Step 2 — Synthesis of Compound 200B

200B

A mixture of Compound 200A (100 mg, 0.33 mmol) and 10% Pd/C (10 mg) in
EtOAc/MeOH (1:1, 5 mL) was degassed and stirred under hydrogen at rt for 4 h.
The mixture was filtered and concentrated for next step without further purification.

Step 3 — Synthesis of Compound 200C
0

o
SN
%
/
HN-N
200C
A mixture of Compound 200C(62 mg, 0.32 mmol), Compound 200B (86 mg,
0.32 mmol), EDCI (125 mg, 0.64 mmol) in pyridine (5.0 mL) was stirred at rt for 2 h,
concentrated and purified by preparative LC to provide the title compound as TFA

salt. HPLC-MS RT= 2.46 minutes, mass calculated for formula CxoH22N;0.S
443.15, observed LCMS m/z 444.16 (M+H).

Example 201

Preparation of:



NN N 15 \LS Using the nethod described in Exanple
209 and utilizing the appropriate reactants, the
W paoeswoenpound was nmade. HPLC-MS RT = 5. 49m nPCTHSR07/022829

cal culated for fornula C22HMENAOS3 452. 08, observed

LCVMS mlz 453.08 (M+H). 20 Exanple 222 Preparation of:

WD 2008/ 054702 PCT/ US2007/022829 235 ~p I ~ S 1 H

es NNO Y-2.- NH Using the nmethod described in

Exanpl e 209 and utilizing the appropriate reactants,

the title conpound was made.,HPLEGMS RT = 4. 66n n,

mass cal culated for fornula 2N402S2 438.12,
observed LCM5S niz 439. 14 . Exanpl e 223
Preparation of: S 1 H eS®NN 2 10 Step 1 -
Synt hesi s of Conpound 223% 02N 5 N 01' ~N, Boc H 223A
\N H
N

H

A mixture of 4-indazole-boronic acid (17 mg, 0.07 mmol), (24 mg, 0.05
mmol), Pd(PhsP)4, kocos (22 mg) in a 3:1 mixture of dioxane/H,O (1 mL) was heated
at 150 °C for 30 minutes by microwave. The mixture was cooled, concentrated and
then treated with a 9:1 mixture of TFA/H,O at rt for 2h and then concentrated. The
residue was taken up into 3:1 mixture of DMSO/CH3;CN and purified by preparative
LC to provide the title compound as TFA salt. HPLC-MS RT= 1.72 minutes, mass
calculated for formula C2H19N;OS 405.14, observed LCMS m/z 406.15 (M+H).

Example 202

Preparation of:
N

(0] d |
H

S._N

@ ®

/
HN-N

Using the method set forth in Example 201 above and substituting 4-
indazole-boronic acid for 5-indazole-boronic acid, the title compound was prepared.
HPLC-MS RT= 1.62 minutes, mass calculated for formula CsoH1gN;OS 405.14,
observed LCMS m/z 406.15 (M+H).

Example 203

Preparation of:



5

10

15

20

A solution of 3-(N Boc-am noethyl)piperidine (1.31
mmol, 0.300g), N, N - diisopropylethylamne (1. 2eq,
wa2®snswoh2 274 pL) and 1-fl uoro-2-nitrobenzenePdBUS2007/022829

(0.98eq, 135pL) in ACN (2nmL)2a@s irradi ated using

m crowave for 20 mnutes at a tenperature of 200C

The solution was then cooled to roomtenperature and
concentrated in vacuo and the reﬁultl ng resi due was
purified using colum chro to qr phy on silica gel

with an eluent m xture of tOAc and
concentrated to provide 0 n N 23A (0.35309).
HPLC-MS RT = 2.37m n, nmass 20 cal uI ated for formul a

C18H27N304 349. 20, obser m z 350.20 (MtH).
Step 2 - Synthesis of Co nd 2538 WD 2008/ 054702
PCT/ US2007/ 022829 236 H2N,] N ONBoc H 223B A

sol ution of Internediate compound 223A (0. 3538
Et Oulsingaibermethogeget fwmrbgéamplaﬁ@habme andspestity tlﬂ@ 4a

indb Bt RO o Hqig SO et bie- Bt o #397ELodGns s prepared

HPteRME RT40(282 wlﬁtme PassuHidaieadobfdrfiufa By oN,OS 405.14,

0. 7nUmi n The resul tlng reaction m xture was

obgerved MGMBat/z 406, 2% (M+H). provi de conpound 223B
(0.302g). HPLC-M5 RT = 1§Lgm s calculated for
formula CL8H29N302 319 d LCVS ml z 320. 20
(MtH). 10 Step 3 - Prepapripapatioi ofli t1 e Conpound To a
solution of conmpound 223B (0.31 mml, 0.1 g) in DW
(2m.) was added N, N-diiso ropyl et hyI am ne (1. 2eq,
0. 37mmol , 48pL) HATU (1.2el® 0.37mmol, 143ngy) and
2-thi ophen- 2-yl -thiazol e- arboxylic acid (0.31 mmol,
65 ng). The 15 resultipg ction was stirred at room
tenperature for 15 hours. Jhe reaction nmixture was
concentrated. The resi due@ir eacted with TFA H20

(90:10), (1.0 nl) o
Sk

To a solution of 2-fluoro-5-nitro-phenylamine (1.0 g, 6.4 mmol) and (2-

piperidin-3-yl-ethyl)-carbamic acid tert-buty! ester (1.9 g, 8.3 mmol) in anhydrous

1,4-dioxane (5 mL) was added N,N-diisopropyl ethylamine (1.11 ml, 6.4 mmol). The

mixture was heated at 100 °C for 16 h. The reaction mixture was cooled down,
concentrated and purified with flash column chromatography (30%-50%
EtOAc/hexanes) to provide the titte compound (1.44 g, 62%). HPLC-MS RT=2.13
minutes, mass calculated for formula C18H28N404 364.21, observed LCMS m/z
365.91 (M+H).

Example 205
Preparation of:

NH,
X
s/yj\"‘/[;
=N " N
Py
NH,
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for 30 mnutes. The TFA solution was concentrated in

vacuo. The residue was dissolved in DVMBQO acetonitrile
w@ 3008)p547puri fi ed using reverse phase HPLC t 0 pPOWUS®07/022829

the title compound (0.1 13g)22HPLC-M5 RT = 3.71 min,

mass cal cul ated for forrmula 20 C21 H24NAOS2 412. 14,

observed LCVMS mz 413.18 (MtH). Exanple 224

Preparation of: W) 2008/ 054702 PCT/ US2007/ 022829 237

Co%8&1%0'9‘2%0%1n§oamwo'§'f2‘§%ﬁehﬂn§g1%ﬁf?qrdm éfyll ethyl}-carbamic
colt RIS ) o8 i) 4 2B Dy SRR Rarmony

chlandlé%)ﬂﬁlg 3:3@ mmdlyén anhYdrbbs dicrbilcbroma’nlgane;(al ml)aed 1,4- dloxane
b S Press e tor bar . .Col unm
(7 MRS B (0GHhi- B o et T peeted at 50
o "y | I
Ci‘éifcbé;ﬁt IR ?%%‘%t@“ '“C%%onpoVSnd%éﬁﬁiﬁm&?*?ﬁﬁ%ﬁ@%ﬁwms'due
wa8 .didsrived mmatlaancla(ﬁ Ouhlal mmb étmred o thel pres€8¢dL aNBOAT 1.038, 120 mq)
Ste 2 - Prepar t|on

ang s A BOBBRGIL AL SSHES 26 L <1 SAGHOB ikt A Tigsaghand
cof&%\rfhéiltlé@;g% r}eogﬂ@et h d'g%\%éz Y%&g@wmgé §)7 q-‘i’(lf}psoéutl% ||51 ,4-dioxane
(2 mA) dt (ifor2h,and then concentrated The residue was taken up into 3:1
mixture of DMSO/CH3CN and purified by preparative LC to provide the title
compound as its TFA salt. HPLC-MS RT= 2.62 minutes, mass calculated for
formula C21H25N50S2 427.15, observed LCMS m/z 428.15 (M+H).

Example 206
Preparation of:

NO,
0
s/ﬁ/u\"‘
=N " N
YeleN
NH,

[2-(1-{4-Nitro-2-[(2-thiophen-2-yl-thiazole-4-carbonyl)-amino]-phenyl}-
piperidin-3-yl)-ethyl]-carbamic acid tert-butyl ester (100 mg, 0.18 mmol) was treated
with 2.0 N HCI solution in 1,4-dioxane (2 mL) at rt for 2h and then concentrated.
The residue was taken up into 3:1 mixture of DMSO/CH3;CN and purified by
preparative LC to provide the title compound as its TFA salt. HPLC-MS RT=3.93
minutes, mass calculated for formula C21H23N503S2 457.12, observed LCMS m/z
458.13 (M+H).

Example 207
Preparation of:
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0.37mmol, 0.141 g) and

2-t hi ophen-2-yl -t hi azol e-4-carboxylic acid (0.31 nmol,
wO2@855092 The resulting reaction was stirred BCT/DSINT/022829

temperature for 15 hours. Thgpg0 reaction m xture was

concentrated. The residue was dissolved in

DVBQ acetonitrile (3:1), and purified using reverse

phase HPLC to provi de 2-Thi opke -yl -t hi azol e- 4-

carboxylic acid

[ 2- (2- oxo0-i m dazolidin- n'a‘)s(\‘ -am de (0.0879).

HPLC-MS RT = 3.32m n, S C cuI ated for formula

C17H14N40282 370. 06, observe fovs Mz 371,17 (I\/H—I)

l.e.22 008/ 702 L US2007Z/ 022
br e SRR OBt SRS MARAIAIAR 11 (U5. 28 mepolancBiNgiisopropy
etHRiAMEIE A 1 M, B2 T8l Zﬁﬁnh?d\‘éuﬁtdléhléﬂdﬁﬁethﬁﬁe (5 mL) was added

appropri ate react ants the title conmpound was nade.
triflidPaxhydsideT(1-5 g, ﬁammolha'ﬁhe ouxtore wasdstipeti@at roomtemyp for 16 h.

C20H22N30S 990 23 (,MtH).
ThETeAGTAD BduTe s Fap e iTAIa ang AUNGEA iRy st ol o 10
chI‘&h&@gidiﬁ\yﬂﬁbwgo%eE@Aéyﬁgxéﬁb@é"ESP&)\ﬁd@%’etlﬂ’é‘gompound HPLC-

utilizing the appropriate reactants, tit
MS Bzt minstasa tassHrRla s dror ﬁormulmh‘amHGdFaNQSS 320.99,

cal cyl f | a,, C23H26N402S2 454. 15, observed
Obimgwgﬁ&%’ﬂ('%w.*' anpl e 227 15 Preparation of:
Example 208
Preparation of:

——/N w

S
NS
To a solution of trifluoro-methanesulfonic acid 2-mtro-naphthalen-1 -yl ester

(1.7 g, 5.3 mmol) and (2-Piperidin-3-yl-ethyl)-carbamic acid tert-butyl ester (1.21 g,
5.30 mmol) in anhydrous 1,4-dioxane (4 mL) was added N,N-diisopropyl ethylamine
(0.77 ml, 5.5 mmol). The mixture was heated at 160 °C for 2 h. Thé reaction
mixture was cooled down and concentrated. The residue was dissolved in ethanol
(10 mL) and stirred in the presence of Pd/C (10%, 120 mg) and H, at atmospheric
pressure for 6 h. The reaction mixture was filtered and concentrated. To a solution
of the crude residue (110 mg) and 2-thiophen-2-yl-thiazole-4-carbonyl chloride (90
mg, 0.387 mmol) in anhydrous dichloromethane (1 mL) was added triethylamine

(0.08 mL). The reaction mixture was stirred for 16 h and concentrated. The crude
residue was treated with 2.0 N HCI solution in 1,4-dioxane (2 mL) at rt for 2h and
then concentrated. The residue was taken up into 3:1 mixture of DMSO/CH3;CN and
purified by preparative LC to provide the title compound as its TFA salt. HPLC-MS
RT= 4.56 minutes, mass calculated for formula C25H26N40S2 462.15, observed
LCMS m/z 463.16 (M+H).



ON S-9 HN eD N H2N Using the nethod descri bed
in Exanpl e 233 (except 10% Pd on carbon powder was
W@ 2@®d/084702 oom t enper at ure over ni ght i nstead ofPE€TES2007/022829

H Cube for Step 2), and utig2ging the appropriate
reactants, the title conpound was made. HPLC-M5S RT WO
2008/ 054702 PCT/ US2007/ 022829 239 = 3.40m n, nass
calculated for fornula Cl1OH2ZONAOS2 384. 11, observed
LCVMS mz 385.17 (MtH). Exanple 228 5 Preparation of:
ON9 S NHHN~- O CeEMamplet209 net hod described in
Exanpl e 233 (except the Boc group was not renoved
with 90:10 TFA: H20 i n t H¥epamtions®fep), and utili zi ng
the appropriate reactants, the title conmpound was
made. HPLC-M5S RT = 5.11 mn, | cul ated 10 for
formul a C24H28NA03S2 484, d LCVM5 nfz 485.60

(MrH) . Exanpl e 229 Prepargyiom ofy, ~OS N eD NCN
= U

5 Step 1 — Synthesis of Intermediate 209A

209A

10 A solution of 4-(1-pyrrolidinyl)piperidine (1.29mmol, 0.20g), N,N -
diisopropylethylamine (1.0eq, 1.29mmol, 224.7uL) and 1-fluoro-2-nitrobenzene
(0.60eq, 82uL) in ACN (2mL) was irradiated using microwave for 10 minutes at a
temperature of 180°C. The solution was then cooled to room temperature and
concentrated in vacuo to provide compound 209A. HPLC-MS RT = 1.00min, mass

15 calculated for formula C15H21N3O2 275.35, observed LCMS m/z 276.18 (M+H).

Step 2 — Synthesis Compound 209B

209B
20 Remove 50mg from the reaction vial and place into 4mL vial. Add 2 scoops
of Amberlite resin and 2 scoops of isocyanate resin and DCM (1 mL) and DMF (1
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H O OH 15 The procedure follows the sane steps as

Exanpl e 17 except after Step 1 a Boc group was pl aced
wW@eoosl®t7hy/ dr oxy group using the foll ow ng net hedr/ugud7/022829

2mL of THF, N, N -diisopropyl®gyl am ne (2eq) and

di -t-butyl -di carbonate (0..5eq), and DVAP. Heat the

sol uti on to 100C overni ght. Evaporate sol vent and

ot ST iR B o A 1627 ol SEEPbi resi
and@ehSbrate>86iveht/ IAQEA 0%, PH}’(tarB%nS@S @%@J&h%séc@ﬁ@ws mL),

WO 2008/ 054702 PCT/ US2007/ 02282 HPLC
dega$4$olutlomaad then add &todatilibon. Sir soluioa, ad idemm3eaderature for

bty (0B AN BHyeToY HARIOEENART i WS HICyBrapih Fefte 15 provide
corﬁgbt]ﬁ& 200BC " HPEC- MBS AXa®762/#e . masdicalbllated o fér'i‘r%la C15H2aN3

ropriate reactants, the title conpound was
245+BBOOMBrREdiC‘A\/ISSMzr246123$Meh|)cuI ated 10 for fornul a
C25H28N402S2 480.17, observed LCVMS niz 481.21 (M+H).
Exanpl e 231 Preparation of: o N -9

Step 3 — Synthesis of Title Compound

To the solution of compound 209B (0.095 mmol) was added 2-thiophen-2-yl-
thiazole-4-carboxylic acid (0.095 mmol, 0.020g) in DMF (1mL). Then, a solution of
N,N —diisopropylethylamine (1eq, 0.095mmol, 16.5uL) HOBT (1eq, 0.095mmol,
0.013g), EDC (1eq, 0.095mmol, 0.018g) was added. The resulting reaction was
stirred at 50°C for 15 hours. The reaction mixture was concentrated and purified
using reverse phase HPLC to provide the title compound. HPLC-MS RT = 3.85
minutes, mass calculated for formula Cx3H2sN4OS; 438.15, observed LCMS m/z
439.15 (M+H).

Example 210
Preparation of:

Using the method described in Example 209 and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 4.31min, mass calculated
for formula Con20N40282 412.10, observed LCMS m/z 413.12 (M+H)

Example 211
Preparation of:



HNNN 15 Using the nmethod described in Exanple 233,

and utilizing the appropriate reactants, the title
w@ooposHTo2 was nade. HPLC-MS RT = 3.51 min, nmasBCT/US2007/022829

calculated for fornula C25HN40OS2 466. 19, observed

LCVMS mlz 467.22 (M+H). 20 Exanple 232 Preparation of:

WD 2008/ 054702 PCT/ US2007/022829 241 O N-9 NHN

e-S NH2 Using the nmethod describgd in Exanple 233,

and utilizing the appropri at ants, the title

conmpound was made. HPLC 3A44m n, nmass

cal culated for fornul aSC2 )r 52 412.14, observed

LCVS nfz 413.15 (M+H). 5fBEXanpl 3 Preparation of:

ON/ -NHN NH2 10 A4jng the /hod described in

Exanpl e 233, and utiligi B8g the apprppriate reactants,

the title conpound was de. HPLC-MS RT = 3.05m n,

mas §Jsirg thel method described im Exa@pid-20814082tH2IBgtRe appropriate

refc?gr%gvt?\e thl%'\éson%gur?dg %a%%é%". H?-IPL%(%I@)L& 2 3.483min, mass calculated

for formula C18H17N30282 371 .08, observed LCMS m/z 372.09 (M+H)

Example 212
Preparation of:

; Q
N
A~
—N H N

10 Using the method described in Example 209 and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 5.40min, mass calculated
for formula C2s5H23N30.S, 461.12, observed LCMS m/z 462.14 (M+H).

Example 213
15 Preparation of:

o)

S/N H N
S [8
OH

Using the method described in Example 209 and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 4.55min, mass calculated
for formula C2oH21N302S, 399.53, observed LCMS m/z 400.14 (M+H).

20

Example 214



10

15

20

15 Preparation of: S O Njg S NNes H8NH Using the
nmet hod described in Exanple 233, and utilizing the

wappsoprdat e reactants, the title conpound waBCTHS®N7/022829
HPLC- M5 RT = 3.64nm n, mass czgzul ated for fornula
C23H26NAOS2 438. 15, observed LCMS mlz 439.20 (M+H). 20
WO 2008/ 054702 PCT/ U82007/ 022829 242 Exanpl e 235

Preparation of: 3,)_,4 N Nl-t| fL Usi ng t he net hod
descri bed in Exanpl e 233 TRREIAN 9 zi ng the

appropriate 5 reactants, bhe e conmpound was made.
HPLC-MS RT = 3.48m n, masy ca ated for formula
C22H24NACS2 424. 14, pj mz 425.22 (MtH).
Exanpl e 236 10 Prepakafj onHof:y pp S NeDN QNH
Usi ng the nethod descyi bed i n{Exanpl e 233, and
utilizing the appro ate rea ts, the title
compound was made. T- M5 RT = 3088min, nass

calculated for fornula C22H24N40S2 424. 14, observed
LCMB mf z 425.27 (MrH). 15

Using the method described in Example 209 and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 3.82min, mass calculated
for formula C1gH17N302S2 371.08, observed LCMS m/z 372.08 (M+H).

Example 215
Preparation of:

Using the method described in Example 209 and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 4.56min, mass calculated
for formula C1gH19N30,S, 385.09, observed LCMS m/z 386.10 (M+H).

Example 216
Preparation of:

OH
Using the method described in Example 209 and utilizing the appropriate

reactants, the titte compound was made. HPLC-MS RT = 4.68min, mass calculated
for formula C2oH21N30,S, 399.11, observed LCMS m/z 400.07 (M+H).
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Exanpl e 237 Preparation of: p N S es~-NHNNH 20

Usi ng the nethod described in Exanple 233, and
wa@RioBi0z4702) t he appropriate reactants, the titP&r/US2007/022829

conpound was made. HPLC-MS B33= 3. 72m n, nmass

calculated for fornula C23H26N40S2 438. 15, observed

LCVS mlz 439.27 (M+H). Exanple 238 WO 2008/ 054702

PCT/ US2007/ 022829 243 R, tj,gn of: ~pip SI1 HN
N H2N Using the nethod 5@‘@@5—@?@2 i n Exanpl e 233, and

utilizing the appropri aPeepdratieiehts, the title
conpound was nade. HPLC-MS RT_ = 3.12m n, nass
calculated 5 for formul & Cl1 OS2 384.11, observed
LCVMS mlz 385.21 (M 239 Preparation of: p
| ~ ON9 SHN(N SIN M-N2 10 Using the method
descri bed in Exanple 3, andNwutilizing the

appropri ate react s, the tlitlje conpound was nade.
HPLC- M5 RT = 3.16fi ns nmass ca¥Cul ated for formula

C20H21N502S2 427. TF observ(e) LS mz 428.14 (MrH).
|

Using the method described in Example 209 and utilizing the appropriate

reactants, the title compound was made. HPLC-MS RT = 4.41min, mass calculated

for formula Cz1H22N402S, 426.12, observed LCMS m/z 427.14 (M+H).

Example 218
Preparation of:

2,0
A~
H N

HoN™ ~0
Using the method described in Example 209 and utilizing the appropriate

reactants, the titte compound was made. HPLC-MS RT = 4.31min, mass calculated

for formula C2oH20N40.S2 412.10, observed LCMS m/z 413.12 (M+H).

Example 219
Preparation of:



15 Exanple 240 Preparation of: p NI ~9 S eDNHN

NH Using the nethod described in Exanple 233, and
wa@RioBi0z4702) t he appropriate reactants, the titP&r/US2007/022829

conpound was made. HPLC-MS Ri34 3. 11 min, ness

cal cul ated 20 for formul a C19H20N40S2 384. 11, observed

LCI\/IS m z 385.23 (M+H). Exa le 241 Preparat|on of WO

O R A AR B SRl s B

redct&ht@ th%I tile ddrpadrd Wad nﬁéﬂéﬂ HPLCOMS RT = 3 69m|n mass calculated
3-Chl oro-4-nitro-phenyl)-acetamde (0.1

fordommg)czsdeN402&2 454 pt5o ppiserved la(aMSem(zmé@qS (M+H)mm|
22. OpL) and (2-Piperidin-3-yl-ethyl)- carbam c acid

5 tert-butyl ester (1.0 eq, 32.8m%g in ACN (2nL) was
irradiated using mcro m nutes at a

tenperature of 180C. Thepgplaitigiofmas then cool ed 10
to roomtenperature and concentrated in vacuo to
provi de conmpound 241 A (@ 02¢ HPLC- M5 RT =
1.72m n, mass cal cul at gd pul a C20H30N405
406.22, observed L z Mo7.20 (MrH). Step 2 -
Synt hesi s of Conpound N

S
HN.__O__

hig

0]
Using the method described in Example 209 and utilizing the appropriate

reactants, the title compound was made. HPLC-MS RT = 4.95min, mass calculated
10 for formula C,1H22N40.S, 442.11, observed LCMS m/z 443.12 (M+H).

Example 221
Preparation of:
0]
S ~
=N
>

15
Using the method described in Example 209 and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 5.49min, mass calculated
for formula CoH2oN4OS3 452.08, observed LCMS m/z 453.08 (M+H).
20

Example 222
Preparation of:
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15 N2 H2N Jgl*'~ ONO N O H A solution of
conpound 241 A in nethanol (5.0 m-) was hydrogenated

w0 pooslet70H Cube using a 5% Pd/ C cartridge w t hr€1©S2007/022829
followi ng settings: H Cube Sigings Pressure
Regul ator: 20 bar Colum Heater: 45C Hydrogen:
Controlled HPLC Pum: 1rmUJm n WD 2008/ 054702
PCT/ US2007/ 022829 245 The re ting reaction mxture

was concentrated in vacuooco 0 i de conpound 241 B
(0.017 g). HPLC-Ms RT mass cal cul ated for
formul a CZOI—BZN403 6. 5 Hob rved LCMS mfz 377.20
(MtH). 5 Step 3 - is o tIe Compound To a
sol ution of conpoun 418(1 in DMVF (1 m-) was
added 2- t hi ophen- Sthiazol 4 oar boxylic acid

(0.98 eq, 9 ng). This m xture\was heated to 50C.
Then, a solution of N, N -dii soprNﬁ'byI et hyl am ne (1. 5eq,

11. U@lrig thecnEhbd dédctibed @8l ExampRHSo09 wad ailigieg the fappropnate
resulting reaction was stirred _at room tenperature

reaqﬁant%the mescorrm@mcbwasma@e sBPLC-MS Rd = 4 &6min: mass galculated

ortinb SR Bt B poation e R 0Bt g

reverse phase HPLC to the title conmpound. HPLC M5
3.20m n, mass cal cul at ecgxfaph |§<2qu| a 023H27N50282
469. 16, observed LCVS m Z MtH) . 15 Exanpl e
242 Preparation of: F FPre(pap:atlon of:

Step 1 — Synthesis of Compound 223A

O,N
N

O\/\N,BOC
H

223A
A solution of 3-(N-Boc-aminoethyl)piperidine (1.31mmol, 0.300g), N,N -

diisopropylethylamine (1.2eq, 1.57mmol, 274 L) and 1-fluoro-2-nitrobenzene
(0.98eq, 135uL) in ACN (2mL) was irradiated using microwave for 20 minutes at a
temperature of 200°C. The solution was then cooled to room temperature and
concentrated in vacuo and the resulting residue was purified using column
chromatography on silica gel with an eluent mixture of Hexane/EtOAc and
concentrated to provide compound 223A (0.353g). HPLC-MS RT = 2.37min, mass
calculated for formula C1gH27N304 349.20, observed LCMS m/z 350.20 (M+H).

Step 2 — Synthesis of Compound 223B



SNNHN Q~ S /v NH2 Using the nethod described in
Exanpl e 241, and substituting 3-chloro-4- 20
wopdsobenzene trifluoride for PCT/US2007/022829
2-(3-chloro-4-nitro-phenyl)-2egtam de in step 1, the
title conmpound was made. HPLC-MS RT = 4.31 mn, nass
cal culated for fornula C22H23F3NA0OS2 480. 13, observed
LCVS mz 481.27 (M+H). Note: Cube Settings Pressure
Regul ator: 20 bar Columm Hgatd¢r: 40C Hydrogen:
Controlled H2 HPLC Pum |, Q-8™dm n 25 Exanpl e 243
Preparation of: WO 2008/ (05470p PCT/ US2007/ 022829 246
0gCl Sz NNHN O S NHZUsing the nethod
described in Exanple 241, and sgubsiityng 4-chloro-2-
fl uoronitrobenzene for N
2-(3-chl oro-4-nitro-phenyl)-acetam dd in step 1, the
title conpound was made. HPLG2ZBRT = 4.12ni n, nmass

obs Br LN AR TeRAE somagiad 534 (G35 33 B RIDAC (40 mL) was
hySRigbhat 1188 HICR0BUGE A0% PdRS artFBLEWHrHABYSRoWRG Settings:
H-Cube Settings

Pressure Regulator: |20 bar
Column Heater: 40°C
Hydrogen: Controlled
HPLC Pump: 0.7mL/min

The resulting reaction mixture was concentrated in vacuo to provide
compound 223B (0.302g). HPLC-MS RT = 1.40min, mass calculated for formula
Ci1gH29N30, 319.23, observed LCMS m/z 320.20 (M+H).

Step 3 — Preparation of Title Compound

To a solution of compound 223B (0.31mmol, 0.1g) in DMF (2mL) was added
N,N —diisopropylethylamine (1.2eq, 0.37mmol, 48uL) HATU (1.2eq, 0.37mmol,
143mg) and 2-thiophen-2-yl-thiazole-4-carboxylic acid (0.31mmol, 65 mg). The
resulting reaction was stirred at room temperature for 15 hours. The reaction
mixture was concentrated. The residue was reacted with TFA:H20 (90:10), (1.0 mL)
for 30 minutes. The TFA solution was concentrated in vacuo. The residue was
dissolved in DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide
the title compound (0.113g). HPLC-MS RT = 3.71min, mass calculated for formula
C21H24N4OS; 412.14, observed LCMS m/z 413.18 (M+H).

Example 224
Preparation of:
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Hydr ogen: Controlled H2 HPLC Pum: 0.8nJmn 10
Exanple 244 Preparation of: N 0 S | N-NHGC-CNH e
w®200805J02 he et hod descri bed in Exanpl e 241, e@muUS2007/022829
substituting 3-fluoro-4 nitregenzonitrile for
2-(3-chloro-4-nitro-phenyl)-acetamde in step 1, the
title 15 conpound was nmade.. HPLC-MS RT = 3. 62m n,
mass cal cul ated for fornmula  C23BR3N50S2 449. 13,
observed LCVM5 nfz 450.21 (
Preparation of: O O N
2008/ 054702 PCT/ US2007/922B29H 24k Using the met hod
descri bed in Exanple 244 'and rm%}ﬁiong step 3 with
the procedure |isted | ow, the conpound was
made: To the sol utionlgfS
7- (2- Am no- 5- cyano- phenyl ) -2, 7-di aza- spi ro[ 4. 5] decane-
2- 5 carboxylic acid tert-butyl ester was added
Stép ki Spitbesd-oflGarnbpamd 224Acar boxylic acid (product
of step 2, 0.98 eq) in DV ( ). Then, a solution of
N, N - diisopropyl et hyl am ne eq) HATU (1.5eq) was
added. The resulting reacdt,NON s stirred at room
tenperature for 15 hours and t\hen.concentrated and
treated with 3nL of (4:1) TFAJBS04. The reaction
m xture was concentrated and fied using 10 reverse
phase HPLC to provide 22

4A
i Ao o1 Hia MG Rofn it 20 ziof Id0rge)firastppol (10
mLf)arvasﬁﬁydrgbﬁ‘atb!B ilktheH-Guba tisihg 46% Pdl@ Uhﬂtl@gb {vith the following

ormul a 3H25N502S2 467. 14, observed LCVMBS m
settings:

H-Cube Settings

Pressure Regulator: |30 bar
Column Heater: 50°C
Hydrogen: Controlled
HPLC Pump: 0.7mL/min

The resulting reaction mixture was concentrated in vacuo to provide
compound 224A (0.055g). HPLC-MS RT = 0.219min, mass calculated for formula
CgH11N30 177.09, observed LCMS m/z 178.10 (M+H).

Step 2 — Preparation of Title Compound

To a solution of compound 224A (0.31mmol, 0.055g) in DMF (2mL) was
added N,N —diisopropylethylamine (1.2eq, 0.37mmol, 64.8L) HATU (1.2eq,
0.37mmol, 0.141g) and 2-thiophen-2-yl-thiazole-4-carboxylic acid (0.31mmol,
0.065mg). The resulting reaction was stirred at room temperature for 15 hours. The
reaction mixture was concentrated. The residue was dissolved in DMSO/acetonitrile
(3:1), and purified using reverse phase HPLC to provide 2-Thiophen-2-yl-thiazole-4-
carboxylic acid [2-(2-oxo-imidazolidin-1-yl)-phenyl]-amide (0.087g). HPLC-MS RT =
3.32min, mass calculated for formula C17H14N4O2S, 370.06, observed LCMS m/z
371.17 (M+H).

Example 225
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15

468. 21 (M+H). 15 Exanple 246 Preparation of: 0 O
NH2 ST NNHN C S NCF3 Using the nethod

waele®sns4ser i n Exanpl e 244, and repl aci ng st ep BCT$1907/022829
the procedure listed bel ow23ge title conpound was
made: 20 To Internedi ate
4- Am no-3-[9-(2,2,2-trifluoro- acetyl)-2, 9-di aza-
spiro[ 5. 5] undec-2-yl]-benzonitrile was added
2-t hi ophen- 2-yI -t hi azol &-'#PAEUPNS i ¢ acid (098eq) in
DME (1nmi). Then, a solutign o
N, N- di i sopropyl et hyl am ne]|( 1.

HATU (1. 5eq) was

added. The resulti ng tII'O Wés stirred at room
tenperature 25 for 1 rsHang, t hen concentrated and
treated with 3nL of (A:1) TFA 4. The reaction

m xture was concentf d and (fied using reverse
phase HPLC to pro

2- Thi ophen- 2- yI-thlazoIe 4- car boxylic acid
{4-carbanoyl -2-[9-(2,2,2-trifl uorhgH;

e bl e ot AR B AR s P oGt

reatfahtSahe tikl d‘dﬁﬁétﬁﬁj \?VQ& rﬁédéTUHPL@?ﬁl'Szﬁf?»‘l\"é%ﬁﬁn Srhésé ¢alculated
observed LCVS nf z ( M+

for Forapala £dpeN0S: 39&182 observed—LQM&rmzﬁ% ZB (M+H)
Synt hesi s of Conmpound 247A

Example 226
Preparation of:

@*
HN\H/

=N
~
o)

Using the method described in Example 233, and utilizing the appropriate

f<3©

reactants, the titte compound was made. HPLC-MS RT = 4.48min, mass calculated
for formula Ca3H26N402S2 454.15, observed LCMS m/z 455.19 (M+H).

Example 227
Preparation of:

o
< Q

Using the method described in Example 233 (except 10% Pd on carbon
powder was used at room temperature overnight instead of the H-Cube for Step 2),
and utilizing the appropriate reactants, the title compound was made. HPLC-MS RT
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Br 02NNO d","N~"Ox H 10 A solution of

(2-Piperidin-3-yl-ethyl)-carbamc acid tert-butyl
W@ 3108/054700D. 087l ,

4- Br ono- 2-fl uoroni trobenzenepgdl. Ceq, 0.019 g), N/ N -

di i sopropyl ethyl am ne (1.2eq, 13.5pL) in ACN (2nmL) was

irradiated using mcrowave for 18 mnutes at a

erature 0G.. The solwti,0 S en, coal ed ¢t
= S S0, et eubtEion iR CabeoR b2 0L, GRped Coms miz
385)_r1q\('|\,d,,q.|){ 2-[1-(5-Brono-2-nitro-phenyl) -
pi peridin-3-yl]-ethyl}-carbamc acid tert-butyl ester.
HPLC-M5 RT = 2.37min, mass calculated for fornula
C18H26Br N3O4 427. 11, obsel.__rv IL mz 428.22 and
20 Step 2 - s of Conpound 247B
Br HZNNO N Ox H To Prepasationtofon of conpound 247A
in ethyl acetate (10 nL) was added 5% Pd/C powder,

430. 11 (M+H).

degassed wi th argon,
was stirred at WO 2008405
roomtenperature for
di sappeared. The resul
concentrated in vac
{2-[1-(2- Am no- 5- brign
phenyl ) - pi peri di n- 3-
ester (0.037g). HPLC
cal cul ated for fornula Cl8H28Br

tert-butyl

0. 020g) and PCT/US2007/022829

I 1 oon. The sol ution
/ US2007/ 022829 249
N urgor until the yellow

Mg readlion mixture was
to provi\de/Internediate

]-ethyl}-

and

Fbam c acid
BT = 2.06m n, mass
397. 14, observed

LCMS mz 5 398.15 and 400. 15 ( . Step 3 -
Synthesis of Title Conpound To a gotution of conpound

i Db rpahod,ddscibee TuErausia, 250 (owss) terigh graup was ot
remQlet WRR gof 10T ?HA':HZO in the final step), and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 5.11min, mass calculated
for formula C,4H2sN4O3S, 484.16, observed LCMS m/z 485.60 (M+H).

Example 229
Preparation of:

The procedure follows the same steps 'as Example 17 except after Step 1 a

Boc group was placed on the hydroxy group using the following method:
Add 2mL of THF, N,N —diisopropylethylamine (2eq) and di-t-butyl-dicarbonate
(0..5eq), and DMAP. Heat the solution to 100°C overnight. Evaporate solvent and

then column in 50:50 ethyl acetate: hexane. Also note:

H-Cube Settings

Pressure Regulator: |0 bar
Column Heater: 35°C
Hydrogen: Full H,
HPLC Pump: 1.0mL/min




di i sopropyl et hyl am ne (1.5eq, 24.3pL) HATU (1. 5eq,

0. 042g) was added. The resulting reaction was stirred
W@eoosomTt enperature for 15 hours. The resul tiPgr/us2007/022829

solution was concentrated anggygreated with 1 nL of

(90: 10) TFA:H20. The reaction m xture was

concentrated and purified using reverse phase HPLC to

HPCUIS B A4shiny S GG AR st amilicsh ohdaoeAdh oo
ob@é}‘%@a\L@wS% 4U2216?m+99 and 492.97 (MrH). Exanple 248
Preparation of: S-TA eSS N NH (N N 0O1~1-1

20 NH2 Step 1 - Synt heS| s of Conmpound 248A WO
2008/ 054702 PCT/ US2007/ 022829 250 F Br 02N (N) N

5 O151-1 HNUOX 0 A sol ut iExangsle 230 Oxo- 2- pi pe
razin-l-yl-ethyl)-carba c acid te tth butyl ester
(1. 23mmol , 0.300g), 'epafat'ono

1- Brono- 2, 5-di fl uor o- 4- n| 0' ene (0.98eq, 0.287
g), and 5 NN -dii sopropyl ne (1.2eq, 257pL) in
ACN (2nL) was irradi aé/%rﬂlg

Cr°
Using the method described in Example 233, and utilizing the appropriate

reactants, the title compound was made. HPLC-MS RT = 4.88min, mass calculated
10 for formula C,s5H25N40.S, 480.17, observed LCMS m/z 481.21 (M+H).

Example 231
Preparation of:

0]

15
Using the method described in Example 233, and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 3.51min, mass calculated
for formula C2sH30N4,OS, 466.19, observed LCMS m/z 467.22 (M+H).
20

Example 232
Preparation of:



m crowave for 20 mnutes at a tenperature of 200C. The

sol ution was then cooled to roomtenperature and
w@emwsesM7ont ed i n vacuo. After dissolving the PCT/US2007/022829

intermediate in DCM the so24ition was columed in

50: 50 Et hyl Acetate: Hexane and concentrated to

conpound 248A (0.306g). HPLC-MsS RT = 2. 14m n, nass

calculated for fornula 10 C'H2 FNAG6 460. 08,

observed LCM5 nfz 405. 10 renoved during LCMS)
(MtH) . Step 2 - Synth ound 248B F Q2N (N
N Ch HNUO < 15 ol ult of corrpound 248A in
THE was added 4, 4 etrame -2- Vvinyl -

1, 3, 2] di oxabor ol ane . 5eq), d2 DBA)3 (0. 05eq),

S— Phos (0. 15eq) and¥3¥04 (2e at 80C overni ght. The
sol uti on was washed and extracted wth ethyl acetate,

ethyl ether, and brine, and thenifiltered through a
0. 45pm pore size Whatman filter WJ22008/ 054702

L LR Befnctnbelin salii2sS BRI o aoproprie
rea(CIa)rhis5Ih|_‘d4tﬁlé ewBpditnd :Culasenm HM-M&?Z&)@BBn@iN&Hﬁ;s calculated
fo%tl%e‘)“g %ﬁé@‘kﬁg it% ﬂr‘ﬂ)g’&?r%%;‘g‘g Eéﬁé:m’@ d‘r@g&&é@-usi ng

5 the H Cube with a 10% Pd/ C

Example 233
Preparation of:

NH,
10 Using the method described in Example 233, and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 3.05min, mass calculated
for formula CoH22N4OS, 398.12, observed LCMS m/z 399.23 (M+H). -

Example 234
15 Preparation of:

2,0
A~
=N H N
O
NH

Using the method described in Example 233, and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 3.64min, mass calculated
for formula Cp3H26N4OS, 438.15, observed LCMS m/z 439.20 (M+H).

20



cartridge with the follow ng settings: H Cube Settings

Pressure Regul ator: 30 bar Colum Heater: 50C
woasosem Controlled 10 HPLC Pum : 0. 8mJm n TPET/US2007/022829

resulting reaction mxture pas concentrated in vacuo

to provide conmpound 248C (0.017g). HPLC-MS RT =

1.72m n, mass calculated for formula C 9H29FN403

380. 22, observed LCVB rrié 38# ﬁ (MtH). 15 Step 4 -

Synthesis of Title Conp soI uti on of conpound

248C in DMF (2 m-) wasp gtidh OF: -

di i sopropylethylamne (1.2 eq, 43.4 pL) HATU (1.2 eq,

0.091 g) 2-thi ophen-2-y| - 6hi P [ [

(0.98 eq, 0.042 g). Th I g reaction was stirred

at 20 roomtenperaturSf 1{’.’} hqurs. The resulting

sol uti on was concentra’H and N eated with 1 nmL of

(90:10) TFA:H20. Th

concentrated and pyrised using/re se phase HPLC to

provide the title compound. HPLG\MS 3.83m n,

mass cal cul ated for formul a 022H24FN50282 473. 14, )

obddsing the methoddescribedin Exammple 238, ewyl 2tilimng therappropriate

reaggﬁfsuggezﬁ%&%gﬁﬁ if%%srﬁéggg HaPLglg/bS %169 grﬁrﬂgn pggsgfcalculated

for forMDRUOSLHAADS, 424.14, observed LCMS m/z 425.22 (M+H).

Example 236
Preparation of:

&% Q
Using the method described in Example 233, and utilizing the appropriate

reactants, the title compound was made. HPLC-MS RT = 3.58min, mass calculated
for formula C22H24N4OS; 424.14, observed LCMS m/z 425.27 (M+H).

Example 237
Preparation of:

A~ A
C(t e

S

AN %H

Using the method described in Example 233, and utilizing the appropriate
reactants, the title compound was made. HPLC-MS RT = 3.72min, mass calculated
for formula Ca3H2sN4OS,» 438.15, observed LCMS m/z 439.27 (M+H).

Example 238



5 FBr 02N N HN Boc A solution of
1- brono- 2, 5-di fl uor o-4-nitrobenzene (0.42mmol, 0.1 Qg),
WORMS/03400i | sopr opyl et hyl am ne (1.2eq, 0.54mMmuoPCT/VSPNL})/022829
and (2-Pi peridin-4-yl-ethyl)sgmrbamc acid tert-butyl
ester (1.2eq, 0.50mml, 0.115 g) in ACN (2nL) was
irradiated using mcrowave for 20 mnutes at a
tenperature of 200 C. The salyti of}. was then cooled to
roomtenperature and co crgﬁﬁfaj{oé'ooin vacuo and the
resulting residue was purifped wsing col um
chromat ography on silica gel [wit el uent m xture of
15 Hexane/ Et OAc to provi d’&[éomeo fd 249A (0. 3539).
HPLC- M5 RT= 2. 37 i nut e /,\;ras'é cgy culated for fornula
C18H25Br FN3O4 445. 10, obgerved L mz 446.05 (MtH).
Step 2 - Synthesis of ound 2 20 WD 2008/ 054702
PCT/ US2007/ 022829 253 02N N HBQc A solution of
i sopropenyl magnesi um brom de in THN(0.50 M 3.0 m -)

S Ry oo B B a R Pl
I BB PALSPLEINS 10012, e calt

5 for FordGuDBA) gHE N O 684.11,3bseygyed BCRI® m/z B85 1GNkeH). 41
nmg) and conpound 249A (0.45mmol, 0.20 g). The reaction

mxture was stirred at a tenperature of 65 C for
overni ght. The reaction rﬁééﬂﬂ%—aﬁz s cooled to room
tenperature and then corp,%g t& f- The residue was
diluted with a m xture 10 eth acetate and et her

(1:1). The organics were waghed h brine tw ce.
Concentrate organic | ayer then er through Wat man

0.45pmcartridge with N
SO
S N
A ANH
10 Using the method described in Example 233, and utilizing the appropriate

reactants, the title compound was made. HPLC-MS RT = 3.16min, mass calculated
for formula CzoH21NsO2S2 427.11, observed LCMS m/z 428.14 (M+H).

15 Example 240
Preparation of:

Y
Ca

Using the method described in Example 233, and utilizing the appropriate

~ S
reactants, the title compound was made. HPLC-MS RT = 3.11min, mass calculated

20 for formula C19H20N40OS, 384.11, observed LCMS m/z 385.23 (M+H).

Example 241
Preparation of:



10

15

acetate. The filtrate was concentrated to provide
conpound 249B. HPLC-Ms RT= 2.67 m nutes, nass
w@adosisaved for formul a C21H30FN304 407. 22, obrer/usm07/022829
LCMS nfz 408.30 (MtH). 15 34p 3 - Synthesis of
Conpound 249C F H2N N HN. Boc 20 WD 2008/ 054702
PCT/ US2007/ 022829 254 A sol ution of conpound 249B
(crude, 0.1 12g) in EtOAc (30 -) VajH, hydr ogenat ed
in the H Cube using a 109 rer dge with the
foll owi ng settings: kS ngoO Pressure
Regul ator: 40 bar C8lu . 50C Hydrogen:
Controlled HPLC Pum . 7nnj The resul ting
reaction m xture oncentrigted in vacuo and the
resi due was dissollyeft i n DMSQ~acetonNHyile (3:1),
purified using reverse phase HPLC to provide conpound

Stgd9C Spnthesis.of ddmpdlnd@41A. 10 ni nutes, mass
%ﬁl culg,t’ed for formul a C21H34FN302 379. 26, observed

LCVMS m z 380.20 (MHH). 10 St AH, Synthesis of Title
Conpound To a sol ution onpipund 249C (0. 8ny,
0.002nmol ) in DMF ( s Oadded N, N

-di i sopropyl et hyl amjor?e ( 2eq, 0.31 mml, 0.42pL) HATU

(1.2eq, 0.91 ng) and
2-thiophen-2-y|-thiazo|Eéé]gg;bpx lid(acid (1 eq,
0.42nmg). The resulting r gact onO stirred at

roomtenperature for 15 houcr?I e reaction m xture
was concentrated. The residue was reacted with

TFAAI-ﬂﬁut(cQﬂoﬂ@XS -Chloro- 4F’n+tbo -pbenydPacetamide $0. 11hﬁnd1FaO309)
solution was concentrated in vacuo. The resi due

diigopranylattyiamineftseeacd dmmael 3.0t and (Biperidia- ?uyi elyl)-

ca@%&%ﬁ,ﬁiﬁﬁuﬁf %gi%&(g ed ovbgg]nig IP\'/&E’IQ?EmL) was irradiated using
mi¢rdwlade fér #8nAuRsitla) tepipeaatule f 1880 - ThblseitRmAwas then cooled

to room temperature and concentrated in vacuo to provide compound 241A
(0.020g). HPLC-MS RT = 1.72min, mass calculated for formula CzoH3oN4Os 406.22,
observed LCMS m/z 407.20 (M+H).

Step 2 — Synthesis of Compound 241B

NH,

N o)
O I X
H
A solution of compound 241A in methanol (5.0 mL) was hydrogenated in the

H-Cube using a 5% Pd/C cartridge with the following settings:

H-Cube Settings

Pressure Regulator: |20 bar
Column Heater: 45°C
Hydrogen: Controlled
HPLC Pump: imL/min




10

15

20

25

20 i sopropyl - phenyl }-am de (0.36ng). HPLC-MS RT= 4. 40

m nutes, mass cal culated for fornmula C24H29FNACS2
wWaZ@sa8170nbser ved LCMS m z 473. 21 ( MHH) . ExanpP@I/BS107/022829

Preparation of: 25 F AN S244HN S ~ ~ NH WO

2008/ 054702 PCT/ US2007/ 022829 255 The procedure

follows the sane steps as Exanple 249. HPLC-MS RT=

Coatbo mRakEs PR mRLEE P Concianaiéd i Bacupso arprige
corﬁpgﬁﬁmq 82(5)1017:’{;)99HPEU WS RT:= 139nfin) mHsta@uhiteﬁorNormula
2" Synthesi s of Compound 251A 1

Czcﬂﬂ:bl@@b 316 215 obswvepl LGMA miz 3if7.20 (M-H).
3- Fl uoro-4-nitro-benzoic acid nethyl ester (0.50nmol,
0.106g), 20 N, N -diisopropylethylamne (3.Ceq,

Stép 8MBYnthdsis dTIitleenipbunigoer i di n-3-yl -ethyl) -

To a solution of compound 241B (17 mg) in DMF (1 mL) was added 2-
thiophen-2-yi-thiazole-4-carboxylic acid (0.98 eq, 9 mg). This mixture was heated to
50°C. Then, a solution of N,N -diisopropylethylamine (1.5eq, 11.7uL) and HATU
(1.5eq, 0.026q) was added. The resulting reaction was stirred at room temperature
for 15 hours. The resulting solution was concentrated and treated with 1mL of
(90:10) TFA:H.,O. The reaction mixture was concentrated and purified using
reverse phase HPLC to the title compound. HPLC-MS RT = 3.20min, mass
calculated for formula C23H27Ns0,S, 469.16, observed LCMS m/z 470.30 (M+H).

Example 242
Preparation of:

RUF

0 F

S/YL N
- H (NJ\/\
S NH
Using the method described in Example 241, and substituting 3-chloro-4-
nitrobenzene trifluoride for 2-(3-chloro-4-nitro-phenyl)-acetamide in step 1, the title
compound was made. HPLC-MS RT = 4.31min, mass calculated for formula

CaoHo3F3N4OS, 480.13, observed LCMS m/z 481.27 (M+H)

Note:
H-Cube Settings

Pressure Regulator: |20 bar

Column Heater: 40°C

Hydrogen: Controlled H,

HPLC Pump: 0.8mL/min
Example 243

Preparation of:



10

15

20

carbamc acid tert-butyl ester (1.Ceq, 0.50mmol, 0.114

g) in DVA (2nL) was irradiated using mcrowave for 18
worweesoat a tenperature of 180C. The sol uti OPCT/WE07/022829

then cooled to roomtenperata4g and concentrated in

vacuo to provide conmpound 251 A 25 Step 2 -

Synt hesis of Conpound 251B 0 30 .02N rrANOx N O 35

U-N OX H WD 2008/ 054702 PCT/ US2Q07(£p22829 256 A

sol ution of conpound 251 utyl hydroxyl am ne
hydrochl ori de salt OHin DVA (2nL) was
irradi ated using m chJ ﬂor 18 mnutes at a
tenperature of 180C. soI u was then cooled to
room tenperature angd=b concentrat ed in vacuo to
provi de conpound o5 Step NINKgSi s of

Conpound 251C O 10 , OX' H2N N O N O H 15 A

sol Usi h@fmémmcﬂﬁsé:nﬁéd iExampe B#1 OAndrBlib&ti@ting\@<hloro-2-
hydr o enat ed usi ng t he H Cube using a 10% Pd/ C

flueranitrobegzene far 242-chiarowwnitig-phanyl)repetamidg ivestepls theytitle
oo SR TR SELG AASRTY.- TR, Y oS orformute
C21 H23C|N4082 446.10, observed LCMS m/z 447.24 (M+H)

Note:
H-Cube Settings

Pressure Regulator: |0 bar

Column Heater: 30°C

Hydrogen: Controlled H,

HPLC Pump: 0.8mL/min
Example 244

Preparation of:

Using the method described in Example 241, and substituting 3-fluoro-4-
nitrobenzonitrile for 2-(3-chloro-4-nitro-phenyl)-acetamide in step 1, the title
compound was made.. HPLC-MS RT = 3.62min, mass calculated for formula
Ca3H23Ns08S; 449.13, observed LCMS m/z 450.21 (M+H).

Example 245
Preparation of:



10

15

20

25

The hydrogenated sol uti on was then concentrated in

vacuo to provide 20 conpound 251 C. HPLC-Ms RT= 3.41
worRewenesP2 mass cal cul ated for fornmula C23H38NEOHUS2007/022829

434.29, observed LCMS mz 43yB8 (MrH). Step 3 -

Synthesis of Title Conpound 25 To the solution of

conpound 251C (0. 006mmol, 0.0026g) in DVF (1nl) vvas

1. 2eid RoufelrSOERRARS i ERGD 2 ) rebigpid St 3 with the
pro%eﬂibf@ﬁ%lédb&dw thé'tmé@om;fomdvagmadé acid (1 eq,

The resulting reaction was stirred at 50C

for 15 hours and then concentrated. Then the m xture
vvasTdepe solktion af 7 (2RAMiInd-5afyahe pHEMy) I A:diifa-spido[4 Hdecane-2-
ddltlona 3Q 200 L of formic. acid.. The. reaction . .
carhoxyif ACHIda oA SRIdTHasiadsR B RIoPREG- 2WhigZoles isadeonylic acid

<p’§5§‘?e°f@?%f?2 R SR g R e A

dusa[sepyietrwldrmhecﬁ f5eq) HA T |(a5@a;zwa§ Il 82 T4n'é]:e3séltmg reaction was
erved LCMS mz 472. 20 I—?j le 25
stlrpqci ghroam éemperaturg fgr &y hqqr$.|an thep n;Ep)g:e‘qtr;atqql1 and treated with

IR T PLSOA™ TheTsBEMEn TRLR BRe FHPENR e g pied using
reversd-piaEd BIF Clebprb¥idec® Tt enimnwystmdmlé-@ cﬁdioi&ﬂlc acid {2-[3-(2-
an%%tg%yl)%ggﬁéin 1-yl? 4- cg)arre raﬁro?l &gtrﬂlyf){)henyﬁ} amide. HELC M'§ l\-\T =
3.13min, mass calculated for formula Co3H25N50.S, 467.14, observed LCMS m/z
468.21 (M+H).

Example 246
Preparation of:

CF3
Using the method described in Example 244, and replacing step 3 with the
procedure listed below, the title compound was made:

To Intermediate 4-Amino-3-[9-(2,2,2-trifluoro-acetyl)-2,9-diaza-
spiro[5.5]undec-2-yl}-benzonitrile was added 2-thiophen-2-yl-thiazole-4-carboxylic
acid (098eq) in DMF (1mL). Then, a solution of N,N —diisopropylethylamine (1.5eq)
HATU (1.5eq) was added. The resulting reaction was stirred at room temperature
for 15 hours and then concentrated and treated with 3mL of (4:1) TFA:H.SO,. The
reaction mixture was concentrated and purified using reverse phase HPLC to
provide 2-Thiophen-2-yl-thiazole-4-carboxylic acid {4-carbamoyl-2-[9-(2,2,2-trifluoro-
acetyl)-2,9-diaza-spiro[5.5]undec-2-yl}-phenyl}-amide. HPLC-MS RT = 4.46min,



10

15

20

-NHN S 3J HN 15 Step 1 - Synthesis of Conpound
253A F \ Br 2N N HN Boc WO 2008/ 054702

weEONBASZ0D7/ 022829 258 A sol ution of PCT/US2007/022829
1- brono- 2, 5-di f| uor o-4-ni tr giggzene (0.42mol, 0.1g),
N, N - diisopropylethylam ne (1.2eq, 0.54mmol, 73plL)
and (2-Piperidin-4-yl-ethyl)-carbamc acid tert-butyl

maRs caluated T tomn R CaHse bR 5264 R AR iz 578 21

(Migyperature of 200 C. The solution was then cooled 5
to'roomtenperature and concentrated in vacuo and the
resulting residue was purified using colum
chromat ogr aphy on sili cam @' rzn an eluent m xture of

Hexane/ Et OAc to provi de 53A (0.3539g).

HPLC- M5 RT= 2. 37 mnute ?nc fcul ated for formula
C18H25Br FN3O4 445. 10, obs rvegd B m z 446.05 and
448. 15 (M+H). 10 Step 2- ynt s of Compound 253B F
Br H2N N HN. Boc Q - on of conpound 253A
(Crude 0.1 12g) in ) was hydrogenated in

t he H Cube usmgalOo d/Ccrt |dge with the
foll owi ng settings:S \ Cube SettJ ng Pressure
Regul ator: 40 bar NH;

Step 1 — Synthesis of Compound 247A

Br
O.N’ ;

N

Owuiox

A solution of (2-Piperidin-3-yl-ethyl)-carbamic acid tert-butyl ester
(0.087mmol, 0.020g) and 4-Bromo-2-fluoronitrobenzene (1.0eq, 0.019 g), N,N -
diisopropylethylamine (1.2eq, 13.5uL) in ACN (2mL) was irradiated using microwave
for 18 minutes at a temperature of 130°C. The solution was then cooled to room
temperature and concentrated in vacuo to provide {2-[1-(5-Bromo-2-nitro-phenyl)-
piperidin-3-yl]-ethyl}-carbamic acid tert-butyl ester. HPLC-MS RT = 2.37min, mass
calculated for formula C1gH26BrN3:O,4 427.11, observed LCMS m/z 428.22 and
430.11 (M+H).

Step 2 — Synthesis of Compound 247B

Br
HoN ;

N (0]
(X
H
To the solution of compound 247A in ethyl acetate (10 mL) was added 5%
Pd/C powder, degassed with argon, and an H; balloon. The solution was stirred at
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15

20

Col um Heater: 50C Hydrogen: Controlled HPLC Pum:

0. 7mMUm n 20 The resulting reaction m xture was
weoensemoat ed i n vacuo and the residue was di BEDUS®A7/022829

in DMSO acetonitrile (3:1), pMgified using reverse

phase HPLC to provide conpound 253B (0.8ng). HPLC- M5

RT= 4.42 mnutes, nmass calculated for fornula

oSGy il WS i lpacin
mlﬂﬁf@ WasdRONceRRA2E in %SUJ 0 PRIV e rdvediateq 291 2-Amino-5-bromo-

2mol ) was added N, N - diisopropyl et hyl am ne

phenyl)zatpendnrea Whﬁihyl}@amnp aeidrter-butybesteo @Qsﬁg)} HRUC-MS RT

- 200 AT el P EBAS8719, sl LoMS

3ggt1|5rdrﬁjj4@@15gmp|4)errperature for 15 hours. The reaction
m xture was concentrated. The residue was reacted

with TFA: H20 (90:10), (1.0 m-) for 30 mnutes. The

T | Ut i t d i . Th id
St -SSROR A1 BRI o5 1, 205, 1) e e

using reverse phase HPLC to provide the title

cal Tabillfortor (Bhpobht 2498 TRME (G2 W 83ged 2 hiophen 2.
thiadoledvealbbe agid (G28=qL D.Q19g)) Than, &salutior 02 BYN —

__Pregaratl n of

diiggbavIaihy ATENe SASac 243 HATHA SaanD tHiz0s wasadded. The

resff b Wt B AF Kmirale H518 fbuisy *tiE felitng

solution was concentrated and treated with 1mL of (90:10) TFA:H;O. The reaction

mixture was concentrated and purified using reverse phase HPLC to provide the title
compound. HPLC-MS RT = 4.18min, mass calculated for formula Cz1H23BrN4OS,
490.05, observed LCMS m/z 491.09 and 492.97 (M+H).

Example 248
Preparation of:

O
~ N
S
e
S N
o)\

Step 1 — Synthesis of Compound 248A



formul a C20H21Br FN5OS2 509. 04, observed LCMVS niz
510.12 (M+tH),. Exanple 255 Preparation of: 20 F O
w®r008854%02 N H N S ~ NH WD 2008/ 054702 PCT/US2007/022829
PCT/ US2007/ 022829 260 The ppsrgedure foll ows the sane
steps as Exanpl e 249, except that the isopropyl group
was not installed. HPLC-M5 RT= 3.99 m nutes, nass
calculated for fornula C2, H20Br FNAGS2 506. 02,
observed LCVM5S nfz 507.06 (MtH)., 5 Exanpl e 256
Preparation of: F Br O B§H S NH2 The
procedure follows the sa ps as Exanpl e 249,
except that the isopr@gd¥yl §roup was not installed.
HPLC- M5 RT= 3. 81 mi nutes, s calculated for 10
formul a C19H18Br FNAOS2 48{33 observed LCVS ni z
481.06 (MrH). Exanple 257~Rreparation of: O N

A
HN.__O

TX

A solution of (2-Oxo-2-piperazin-1-yl-ethyl)-carbamic acid tert-butyl ester
(1.23mmol, 0.300g), 1-Bromo-2,5-difluoro-4-nitro-benzene (0.98eq, 0.287 g), and
N,N <diisopropylethylamine (1.2eq, 257L) in ACN (2mL) was irradiated using
microwave for 20 minutes at a temperature of 200°C. The solution was then cooled
to room temperature and concentrated in vacuo. After dissolving the intermediate in
DCM, the solution was columned in 50:50 Ethyl Acetate:Hexane and concentrated
to compound 248A (0.306g). HPLC-MS RT = 2.14min, mass calculated for formula
C17H22BrFN4O5 460.08, observed LCMS m/z 405.10 (t-butyl removed during LCMS)
(M+H).

Step 2 - Synthesis of Compound 248B

F

O.N
)
N
o)\
HN._ O
)04
0
To asolution of compound 248A in THF was added 4,4,5,5-Tetramethyl-2-
vinyl-[1,3,2]dioxaborolane (1.5eq), Pd>(DBA); (0.05eq), S-Phos (0.15eq) and KzPO,
(2eq) at 80°C overnight. The solution was washed and extracted with ethyl acetate,

ethyl ether, and brine, and then filtered through a 0.45um pore size Whatman filter
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S'NH\N NH CC HNN 15 Step 1 - Synthesis of
Conmpound 257A 02N -9 (:~CN4 0- 20 A solution of
W 2008054702, 8- di azaspi ro[ 4. 5] decane- 2 car boxyl aP@&r/US2007/022829
(1.99mol, 0.478g), N, N -dpgsopropyl et hyl am ne
(1.5eq, 519pL) and 1-Fl uoro-2- nitrobenzene(l. Ceq,
207pL) in ACN (2nL) was irradiated using mcrowave for

to P AT 2138 LS T T 20 Pasheabyfaled fosTormuia

-A0Be] Bt cuo to provide
C19cgsrrpoudnd 25%%%%%%G%EWC??/QSQ%‘W?26m n, mass

calculated for fornmula C19H27N304 361. 20, observed

L 362. ViEH) . ep 2 - Synthesis of
Steﬁg:gﬂﬁé’%ﬁ%’%@éﬂo&ﬁﬁﬁ? sol ution of compound 257A

in nmethanol (50.0 nL) was hydrogenated in 10 the

H Cube using a 10% Pd/ C gartridge with the follow ng

settings: H Cube Settings\Pressure Regul ator: 30 bar

Col utm Heater: 50C Hydn: Controlled HPLC Pum:

ImUm n The resulti n@,Néagti on m xture was concentrated

in vacuo to provide coEmpund 257B (0.500g). HPLC M5

| a

RT = 1. 74mi n, mass calc ed for fornul a

Compound 248B was hydrogenated using the H-Cube with a 10% Pd/C
cartridge with the following settings:
H-Cube Settings

Pressure Regulator: |30 bar
Column Heater: 50°C
Hydrogen: Controlled
HPLC Pump: 0.8mL/min

The resulting reaction mixture was concentrated in vacuo to provide
compound 248C (0.017g). HPLC-MS RT = 1.72min, mass calculated for formula
C19H29FN4O3 380.22, observed LCMS m/z 381.25 (M+H).

Step 4 — Synthesis of Title Compound

To a solution of compound 248C in DMF (2 mL) was added N,N -
diisopropylethylamine (1.2 eq, 43.4 yL) HATU (1.2 eq, 0.091 g) 2-thiophen-2-yl-
thiazole-4-carboxylic acid (0.98 eq, 0.042 g). The resulting reaction was stirred at
room temperature for 15 hours. The resulting solution was concentrated and
treated with 1mL of (90:10) TFA:H2O. Then, the reaction mixture was concentrated
and purified using reverse phase HPLC to provide the title compound. HPLC-MS
RT = 3.83min, mass calculated for formula CoH24FN502S, 473.14, observed LCMS
m/z 474.24 (M+H).



C19H29N302 331. 23, observed LCMS mz 332.20 (MtH). 15
Step 3 - Synthesis of Conmpound 257C O S 1 O- Br 20
waeoa/osphuti on of conmpound 257B (1.00 g, 4.81 PamUF2007022829
DCM (25 nmL) was added 252
2-tert-butyl-1,3-diisopropylisourea (29mmvl, 8.8 Qg).
The resulting solution was heated to reflux and
stirred at reflux for 18 fter 18 hours, the
precipitate was filtere : fine frit and the
sol ute reduced in vacuo. Pr‘élperatms@fdue was taken up in
DCM and conpound 257C was purifi %d via silica gel 25
chr omat ogr aphy. 1H NMR (400 MHz, \DMSO) 8 8.40 (s, 1

H, 1.51 (s, 9H). WD 2008/ 0pA70 S2007/ 022829
262 Step 4 - Synthesis of np 257D O SOH N NN
H To a 40 nL scintill @t viNal s charged conpound
257C (500 ng, 5 1.90mMmoDN\EN 4-'|'dyr azol eboronic acid

pi nacol ester (551 . 84mmol ), K3P04 (807 ny,
3.80mmol ), and tetraki s\triphen osphi ne) pal | adi um

(219 ng, 190mmmol). ToxXthis was gdded a 3:1
1, 4- di oxane: H20 sol ution (16nL)"The vial was fl ushed
with argon and sealed with Tefon tape. The reaction
was heated to 100 C for 18 hou?r . It was then cool ed
Stemw 1r-obymthesisaf Lampourty 494d with DCM (80 m -) and
washed with 10 1 N HCl (aq). The organic |ayer was then
dri ed over Na2SO4 and reduced in vacuo. The residue
was then purified on 0%to BOH. DCM gr adi ent to
yield 2-(1 H pyrazol -4-yl) azol e-4-carboxylic acid
tert-butyl ester (354 ) product was treated
with 4N HCl in 1, 4-dioxafe (g0 m-) plus HO (1 ni)
and stirred at room tenpergiife. The sol ution was
concentrated in vacuo to yigl dlconpound 257D. 15

HN.
Boc

A solution of 1-bromo-2,5-difluoro-4-nitrobenzene (0.42mmol, 0.1g), N,N -
diisopropylethylamine (1.2eq, 0.54mmol, 73jL) and (2-Piperidin-4-yl-ethyl)-carbamic
acid tert-butyl ester (1.2eq, 0.50mmol, 0.115 g) in ACN (2mL) was irradiated using
microwave for 20 minutes at a temperature of 200 °C. The solution was then cooled
to room temperature and concentrated in vacuo and the resulting residue was
purified using column chromatography on silica gel with an eluent mixture of
Hexane/EtOAc to provide compound 249A (0.353g). HPLC-MS RT= 2.37 minutes,
mass calculated for formula C1gH2sBrFN3;O4 445.10, observed LCMS m/z 446.05
(M+H).

Step 2 — Synthesis of Compound 249B



Step 5 - Synthesis of Title Conpound To the solution

of conpound 257D (0. 077mol, 0.025g) was added N, N -
waliosopr7apyl et hyl am ne (1.5eq, 20pL) HATU (1. S5BQI/US2007/022829

0.029g), and 2-(1H Pyrazol -4953)- 20

t hi azol e- 4-carboxylic acid (1.Ceq, 0.01 5g) in DVF (1

m.). The resulting reaction was stirred at room

temperature for 15 hoursgang the resulting solution

was concentrated and treat@d with 1 nL of (90:10)

TFA: H20. The reaction re-was concentrated and

purified using reverse se HPLC to provide 2-(1

H Pyrazol - 4-yl ) -t hiQMol ef4- carboxylic acid

[2-(2,7-diaza-spiro[4.5 c-7-yl)-phenyl ] -am de.

HPLC- M5 RT = 25 2.87m p, ss cal culated for formula

C21H24N60S 408. 17, obs d LCVM5S mz 409.28 (MH).

Exanpl e 258 Preparation| of: WD 2008/ 054702

PCT/ US2007/ 022829 263 SYH NN 01~ S NH2 Step 1l

- Synthesis of Conpound A 02N N (1.,NBoc H 5 A

sol ution of 3-(N Boc-am noe Beg/1 ) - pi perldl ne (0.09muol ,

0.020g), N, N - diisopropyl et hylam ne (1. 2eq,

0.0

) édéSqu'@ll, ion %ﬁié Hpeﬁ&ﬂnaﬁﬁésﬂ?ﬁ\%gmﬁ% @gf@fg@@@ M, 30 mL) was
added ﬁma@wtmofmcmmionde i HE (Oc&0vye 130 mlg. Bhe ZemmOn mixture

wat A ah PR Bhea Gke UAdEEL o AP AR AGUFRETL0A e hour, and

e e Ot 8 SIS g V%E%i‘S}%?%“"a‘ ") S-Pros

(0.0 &irHol, $1mag) 2nd compdunsli 2494 (WAEMmoid0.298)). The reaction mixture
was stirred at a temperature of 65 °C for overnight. The reaction mixture was cooled

to room temperature and then concentrated. The residue was diluted with a mixture
of ethyl acetate and ether (1:1). The organics were washed with brine twice.
Concentrate organic layer then filter through Whatman 0.45um cartridge with ethyl
acetate. The filtrate was concentrated to provide compound 249B. HPLC-MS RT=
2.67 minutes, mass calculated for formula C,;H30FN3;O4 407.22, observed LCMS
m/z 408.30 (M+H).

Step 3 — Synthesis of Compound 249C

HoN
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15 H2ZN N N Boc H The sol ution of conmpound 258A

(0.0409g) in nmethanol (10 m-) was hydrogenated in the
woR@soe7051 Ng a 10% Pd/ C cartridge with the foP¢DUS2097/022829

settings: H Cube Settings Prgpsure Regulator: 30 bar

Col uim Heater: 40C Hydrogen: Controlled 20 HPLC Pum :

0. 8rrLI mn The resulting reaction m xture was

BB S PIB B ISR g s

hycﬁr%ﬁ@]nlhﬂad ik kRERLOEBE 24099 PAFC ¢8Hri |tﬁ1tﬁe3§Ifbvﬁﬁg settings:
. WO 2008/ 054702 PCT/ US2007/ 02282 264 Step

Synt heS| s of Titl eHcnhedRRettingFo conpound 258B

(0.097mmol , 0. 032¢|Presaure RdaidajorN [0 bar

di i sopropyl et hyl anfCetmhHeatery, 0,P0%p| .| 20. 3pL) HATU

(1.2eq, 0.12mmol, |btlydagey) and |Controlled

2-t hi ophen- 2-yl - t hf Pamy- RymLéminici d (0. 98eq,

20ng) in DWMF (2nmL). The resulting reaction was

stirred at roomtenperature for 15 hours. The reaction

M XTHE fe¥@Eng @éh‘(ﬁl@hrrﬂlxﬁﬂe WA corfsEntiated\abvA@R A RIthe feBidue

1 nmL TFA: H20 (90: 102 or 30 mnutes. The TFA sol ution
waggissodvaskint aretonifdied3: tihpusified USIGQ\N&‘@@@ phase HPLC to

prq%qsﬁiﬁé?éﬁﬁrié@@Q%qua%ﬁ&ﬁ”%ﬂ?ﬁ%'ﬁzy 10 HfihiteSomARs Micuiated
for(f@rnﬁmaftgg1 Y 986, obsePrst DCMB ATz 88020 @1-849).f or
formul a c§2H26ﬁ4052 426. 15  observed LCVB ni z D7 05

(MrH) . Exanple 259 15 Preparation of: O 0 S 1 H\
Step 4 — Synthesis of Title Compound

To a solution of compound 249C (0.8mg, 0.002mmol) in DMF (1 mL) was
added N,N —diisopropylethylamine (1.2eq, 0.31mmol, 0.42uL) HATU (1.2eq,
0.91mg) and 2-thiophen-2-yl-thiazole-4-carboxylic acid (1eq, 0.42mg). The resulting
reaction was stirred at room temperature for 15 hours. The reaction mixture was
concentrated. The residue was reacted with TFA:H20 (90:10), (1.0 mL) for 30
minutes. The TFA solution was concentrated in vacuo. The residue was dissolved in
DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide 2-Thiophen-
2-yl-thiazole-4-carboxylic acid {2-[4-(2-amino-ethyl)-piperidin-1-yl]-5-fluoro-4-
isopropyl-phenyl}-amide (0.36mg). HPLC-MS RT= 4.40 minutes, mass calculated
for formula Co4H29FN,OS, 472.18, observed LCMS m/z 473.21 (M+H).

Example 250
Preparation of:
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NNSNH2 Step 1 - Synthesis of Conpound 259A 0
02N N N Oj\ H 20 A solution of
WQ2@0BBOe2 an noet hyl ) - pi peri di ne (0.098muol, OPORO§I007/022829
N, N - diisopropyl ethyl am ne 445 2eq, 0.12mmol, 20.5plL)
and ethyl 3-fluoro-nitrobenzene (0.98eq, O. OZOg) in
ACN (2nmL) was irradi ated using m crowave for

 helthg psfiatts R ﬁ%ﬁ%ipéfstﬁngsoéﬁﬁ%aiﬁéﬁ E'{fbé@? fs RT=4.26

mmﬂ%g Omb8s RARYIAIE] FSFIBAHIG @% C%Z g7o. 1 B'Pb&é\@eﬂws m/z
2008/ 054702 PCT/ US2007/ 0 2§29 65 2. mass

476::412<:(M4dﬂ)ed for formula C21H31N306 421. 22, observed
LCVMS mz 422.20 (MtH). Step 2 - Synthesis of Conpound
250B 50 ~1 H2ZN\ N cNBoc H The sol ution of

compound 259A (0.0479) i rexgngliaest (10 m-) was
hydrogenated in the H Cube using a 10% Pd/ C cartridge

with the followi ng settiR@gparalian®fe Settings Pressure
Regul ator: 30 bar Colum Heater: #0C Hydrogen:

Controlled 10 HPLC Pum : 0. 8mJq n
0 N-OH

Step 1 — Synthesis of Compound 251A
o)
O/
Wes
O
HJ\

A solution of 3-Fluoro-4-nitro-benzoic acid methyl ester (0.50mmol, 0.106g),
N,N -diisopropylethylamine (3.0eq, 1.5mmol, 261uL) and (2-Piperidin-3-yl-ethyl)-
carbamic acid tert-butyl ester (1.0eq, 0.50mmol, 0.114 g) in DMA (2mL) was
irradiated using microwave for 18 minutes at a temperature of 180°C. The solution
was then cooled to room temperature and concentrated in vacuo to provide

compound 251A.

Step 2 — Synthesis of Compound 251B
O
.0
X
N
N
0
(o deX
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The resulting reaction mxture was concentrated in
vacuo to provide conmpound 259B (Crude 0.0380Q).
WOHRW0SOSMB0RT = 2. 00mi n, mass cal cul ated for forpai/ES2007/022829
C21H33N304 391. 25, observed 2445 nmfz 392.20 (M+H). 15
Step 3 - Synthesis of Title Conpound To Internediate
conpound 259B (0. 098mmol, 0.038g) was added N, N -
di i sopropyl et hyl am ne (1.2eq, 0.12mmol, 20.5pL) HATU
(1.2eq, 0.12mmol, 0.045g) and
2- t ]l yNitediT 8f S0mpAIRE 25 PASOCE RGN dréx@gimthd Ry@eRioride salt
20ng) in DVF (2nL). The 20 resulti’ng reaction was
(2.6eq,) mad KOHrio OMALRp) avas iralliated Sisingumicrawave forr Saminutes at a

tergisrabite ol B C e St W dhe seotEH Tofoam temperature and
corlGehittR8d 1992 1o Srovifé CBrAPb &R 2878, TFA Sol ution vas

concentrated in vacuo. The residue was dissolved in
DVSQ acetonitrile (3:1), and purified using reverse

hase PLC. t rovi de title conpound (0.006g).
St&b@(’f—ﬁlﬁ"ﬂﬂ?s"—s Og.cgodﬁﬁ’%”‘ilrggiczzs cal cul ated for fornula
C24H28NA03S2 484.16, observed LCVMS nfz 485.29 (M+H).
Exanpl e 260 Preparationgof: WO 2008/ 054702
PCT/ US2007/ 022829 266 "# Ny O S*"N N HN S NH2 Step 1
- Synthesis of Conpotyd 2¢0 02N N C-N Boc 5 HA
solution of 3-Fl uo

-nilré-benzonitrile (0.5mml,

83ng), DI EA (1HahmolY 0.26nl) and

(2- Pi peridin-3-yl - I)-carBarric acid tert-butyl
ester (0.60mmol, 0O[{14f{ g) in 2m) was irradiated
usi ng m crowave fo i a tenperature of 10

200C. The sol ution was them cooled to roomtenperature
and concentrated in

A solution of compound 251B in 25 mL of methanol was hydrogenated using
the H-Cube using a 10% Pd/C cartridge with the following settings:
H-Cube Settings

Pressure Regulator: |30 bar
Column Heater: 35°C
Hydrogen: Controlled
HPLC Pump: 1.0mL/min

The hydrogenated solution was then concentrated in vacuo to provide
compound 251C. HPLC-MS RT= 3.41 minutes, mass calculated for formula
Ca3H3sN4O4 434.29, observed LCMS m/z 435.38 (M+H).

Step 3 — Synthesis of Title Compound

To the solution of compound 251C (0.006mmol, 0.0026g) in DMF (1mL) was
added N,N —diisopropylethylamine (1.2eq, 0.007mmol, 1.2uL) HATU (1.2eq,
0.007mmol, 0.00279g) and 2-Thiophen-2-yl-thiazole-4-carboxylic acid (1eq, 0.0013q).
The resulting reaction was stirred at 50°C for 15 hours and then concentrated. Then
the mixture was deprotected with 1mL of (80:10) TFA:H.O and then an additional
200 pL of formic acid. The reaction mixture was concentrated and purified using
reverse phase HPLC to provide the title compound. HPLC-MS RT= 3.11 minutes,



vacuo to provide conpound 260A, which was used in the

next step without further purification. Step 2 -
w@shesds of Conpound 260B 15 N H2N N CH Com@Dusz07/022829

260A in nmethanol (30 nL) waspgwdrogenated in the

H Cube wusing a 10% Pd/ C cartridge with the follow ng

settings: H Cube Settings Pressure Regulator: 30 bar

masS SAMAE R HiosRR B G e Vi pseheed DEIS I 472.20

(MERgul ting reaction mxture was concentrated in vacuo
to provide conpound 260B. The internedi ate was
di ssol ved in DVBQ acetonitrile (3:1), and puri fied
usi ng reverse phase HPLC Q. 119 HPLC- 3.91
m n, mass cal cul ated foﬁ@é%%—ClQHZSI\MOZ 344 22,
observed LCVS ml z 345. 3%PrelaktiontofSt ep 3 - Synthesi s
of Title Conpound To conpound 260B (0.34nmol, 0.1199)
was added N, N 10 diisopropyl et h&l am ne (1. 2eq, 0.41
mol , 72.1 pL) HATU (1.2eq, 0.41ymmol, 0.157g) and
2- th| ophen- 2-yl -t hi azol & 4- J?I c acid (0.98eq,
0.071 nmg) in DVMF (2mL). {f Th sulfing reaction was
stirred at roomte 15 hours and then at
50C for 3 hours. T MM xture was
concentrated. The ré¢sidue S Neacted with 1 nL
TFA: H20O (90: 10) f9T\30 m nutes AT A sol ution was
concentrated in 1 acuo. The residuewas dissolved in

phad o FRESHLER SIBNS I Shsne S9RS S ERRBRE 26! BFLE-NS RT=3.49
m.@gg%@ﬁg%@ Ba;ea RABmUBSS, FOlIIO B ol 2, JRERMALCMIS miz

457.22 (M+H).

Example 253
Preparation of:

w
=

Step 1 — Synthesis of Compound 253A

Br

O,N
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438.21 (MtH). 20 Exanple 261 Preparation of: 0 NH2

Ojgf" S Nes NHNNHZ2 Step 1 - Synthesis of
w@ooposHT2 261A 0 NH2 2N J(? 25 F A sol ut i onP@f/US2007/022829

3-Fluoro-4-nitro-benzonitrilgsg5 Omol, 0.83 g) in a

ca. 7.0 nL mxture of TFA-H2SO4 (4:1, v/v) was

stirred at roomtenperature for overnight. After

pogﬁe% ﬁ%oftbpﬁaﬁfﬁé)ﬂf&om%ﬁ"r act | on@]ﬂ uro‘? d\qs NN -
iGSRObTRMAREI 2t S sAifl T b L{é%p@ﬁdlﬁlq-gﬁéﬁﬁﬁ-carbamic

acetate, 'and t sol u

acidoertenityladster (1r2em@.B0mmabr®@ Y8 g) WAW(EnE)&&aﬁ;rraMlat@H using
was used in the next step WIthOUt furth

migiowavedat 20 minglesiala mpesgiirn 8L PA0SE . cﬂ?ﬂagqlnuorzm then cooled

o 8y e e Do o
puﬂflé‘di osihgaoturnnchesmatodedpiy ¢ sﬁ@&@l W|tﬁ alﬁelléni! ml)dﬁMé of

or

g) was irradi ated usin owave
Heggn Et@ﬁﬁetpargwse &pnmm@dgzﬁw\ &Bﬁ?@orﬁ%@ Mﬁe‘?ﬂ'f 80'%6“”““33
mad dflo IAQEUPIRGH B &1 1A GR0°R4Y 16 Gbdrlled BENRS hz 446.05

e conpou
and 448 15 (M+H).

Step 2- Synthesis of Compound 253B

F
Br
HoN
N
HN.
Boc

The solution of compound 253A (Crude 0.112g) in EtOAc (30 mL) was

hydrogenated in the H-Cube using a 10% Pd/C cartridge with the following séttings:
H-Cube Settings

Pressure Regulator: |40 bar
Column Heater: 50°C
Hydrogen: Controlled
HPLC Pump: 0.7mL/min

The resulting reaction mixture was concentrated in vacuo and the residue
was dissolved in DMSOQO/acetonitrile (3:1), purified using reverse phase HPLC to
provide compound 253B (0.8mg). HPLC-MS RT= 4.42 minutes, mass calculated
for formula C1gH27BrFNzO2 415.13, observed LCMS m/z 416.11 (M+H).

Step 3 - Synthesis of Title Compound



was used in the next step without further

purification. HPLG-M5 RT= 1.77 mnutes, nmass
w@adosisaved for fornmul a CLOH28NA05 392. 21, obsPCT/ES2007/022829

LCMS mz 393.25 (MtH). 15 $&p 3 - Synthesis of

Compound 261C 0 NH2 H2N J(?"" N N Boc H Conpound

258A in nethanol (30 m-) was hydrogenated in the

Cor I RortlH Z0ta10 B OB EPIR aoed V20 e

dii%ﬂéﬁﬂﬂeff%rﬁfné (4%eq, U}@frﬁﬂv%n;o.@}m)fmirgm%dﬂw RYand 2-

M n-"The resulting reaction mxtur
thicpimare 8iyl-thiazolert-carboaylioagid ¢Veqe0.42my) imDMR 6tiriL). Thiee resulting

i nternedi ate was di ssol ved i acetonitrile (3;1),
reaglignYas stirerd alifosi EraBeraysr eg@?ﬁgﬁ’ytﬁ?/ h@é@@t'oﬁé’g"‘tl}fe was
' P . . RT1 &
5 colflines e R fasTedoted wiPERAIC d I B gL for 30
mir&ﬁi@sﬁ‘Bhe d‘ﬁ#fsolptikl)rt@ﬁs oﬂwzegﬁ@tgﬂ_ﬁl‘z’n Viale .. Tt ﬁqzsé?ecwas dissolved in
esl s, | Title | oun 0 conpo ;. wa )
DMEALeRorIrlei(T-4 PeRHSSIE tevRres PHASLa L dodere the fitle
coffpBfid (0:25nF; APHC. A RTITESS nfindieldinalE Salcuiated for formula
C.(HLBEAN/QP, 508 .DNfFobserved LOMS me/zl80d. hy(MeHgt i on was
stirred at roomtenperature for 15 hours. The reaction
10 m xture was concentrated. 10 The resi due was reacted

with 1 nmL TFA: H20 (90: 10)edapipie@s41 nutes. The TFA
sol ution was concentrated 1n vacuo. The residue was

di ssol ved in Preparation of:
F
o Br
7

N
=N " N

s ()

< h‘l\

NH,
The procedure follows the same steps as Example 249, except that the
15 isopropyl group was not installed. HPLC-MS RT= 3.26 minutes, mass calculated for
formula C2oH21BrFNsOS; 509.04, observed LCMS m/z 510.12 (M+H).

Example 255
Preparation of:

20



DVSQ acetonitrile (3:1), and purified using reverse
phase HPLC to provi de 2-
wabiosprenz 2-yl -t hi azol e- 4-carboxylic acid PCT/US2007/022829
{2-[3-(2-am no-ethyl)-pi perpgpn-1-yl]-4-
car banoyl - phenyl }-am de (0.013g). HPLG-M5 RT =
3 23m' n, rrass cal cul ated for 15 fornmula C22H25N502S2

br dB RSl blogs Y5 Sxtheies s EXagie, 273 coyei Tt tne
|sop$b!ﬁ§'|}€éu§ wals e imstaine . 2aPACRIS h"T" B3399 nﬁnﬁ@suha&@ c%iculated for
am nohexahydr o- 4H-azepi ne (0. ) d
|79|dr8 an

formula |Gz$ldguBz55Mh@SbﬁDﬁrﬁ2n observedd{;M8$. m@n&@fl 061

1 -fluoro-2-nitrobenzene 25 (1.0eq, 98.3pL) in

acetonitrile (4nL) was irradi ated using m crowave for
5 20 mnutes at a tenperagxdmplef25670C. The sol uti on was

then cooled to roomte mt’hnd concentrated in

vacuo and the resultingPreparatien @kis purified using

col um WO 2008/ 054702 PCT/ US20G7/ 022829 270

chromat ography on silica gel wlth gn eluent mxture of

Hexane/ Et OAc to provide Oorrp Yy 262A. HPLC-MS RT =

2.09m n, mass cal cul at ed Ul a C1L7H25N304

335. 18, observed LCMy 3 6.20 (MtH). 5 Step 2 -
Synt hesi s of Corrpound HN- Boc The sol ution
of conpound 262A in QAc (5 -) was hydrogenat ed by
addi ng 5% Pd/ C (0. 1[0) seal ed degassed under
vacuum and t hen add a | Il ed balloon. The

solution stirred for 1 hour at r omterrperature, t hen
f i IMherpaceduredghows the samedsteps ae iixampiel 248, exaaps that the

isop?o&\/l gorlgu;():orgjs hol lnszt6f7red H%LE M% BR- 3.81 minutes, mass calculated for
10 formula C19H158|’FN4OSQ 480.01, observed LCMS m/z 481.06 (M+H).

Example 257
Preparation of:

15
Step 1 — Synthesis of Compound 257A

O.N~ ;
N
0O
%’“’Q )<
O
20 A solution of t-butyl 2,8-diazaspiro[4.5]decane-2 carboxylate (1.99mmol,

0.478q), N,N diisopropylethylamine (1.5eq, 519uL) and 1-Fluoro-2-

nitrobenzene(1.0eq, 207uL) in ACN (2mL) was irradiated using microwave for 20
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= 1.74m n, mass calculated for fornmula C17H27N302

305. 21, observed LCMs nfz 306.25 (MtH). 15 Step 3 -
w@yoshesds of Title Conpound To conpound 262B PCT/US2007/022829

(0.05mmol, 0.01 6g) was addezkf\, N -

di i sopropyl et hyl am ne (1.2eq, 0.072mmol, 10.5pL) HATU

(1. 2eq, 0.072mmol, 0.023g) and

migulg3afRdpgrdhis g 288 g BolUicHuyes Fil sobleg ihpm

terﬁrgg%‘hin@rbﬁ@éorﬁfénirhﬁéﬂ At vaceRtolpRovmae %beﬁi‘)éfnGQSﬁ (603g).

reaction m xture was concentrated and the residue
HRI&MS:RJt=@.26min, mass cakfdated dox oomu) C1dtbrN#Ds 86 h@0eebserved
r oo rature. The TFA sol ution was

LC%%E%%(%W%#%UO and the residue was di ssolved in

DVBQ acetonitrile (3:1), purified using reverse phase

HPLC to provide the title conpound (0.023g). HPLC 25
Steyp2 RTSyntBesiBrafiCompewnd 25¢B| at ed for formul a

C20H22N4AOS2 398. 12, observed LCVS nmfz 399.24 (MH).

Exanpl e 263 Preparation @ 30 WD 2008/ 054702

PCT/ US2007/ 022829 271 OS -NHS O HOTo a

sol uti on of 2-Thi opherH& yI¥t hi azol e-4-carboxylic acid

[ 2-(4-am no- azocan-1-yl )-nyI ]-am de (0.06 mol,

0.018 g, which is the pro anple 5 262) in
DCM (2 nL), was added N, N él ylam ne (4.0
eq, 0.024mmol, 41.8 pL) and cHl oxide (4.0 eq,

ot 1 PEciobhePmouHEe AT et £80 0 R wiB hygraggpated n
theHXCube usirg a TONCRHIC edmeigewith e faliDwWihEsemings:
di ssol ved in DMSQO acetonitrile (3:1), purified wusing

reverse phase HPLGHGubaSaiings the title conpound
(0.015g) . HPLC M5 [Rtessurediequiatary 130 basg) cal cul at ed for

formul a C21 He4aN4oQymaHeates  op8i&ed | VB i z
Hydrogen: Controlled

HPLC Pump: 1mL/min

The resulting reaction mixture was concentrated in vacuo to provide
compound 257B (0.500g). HPLC-MS RT = 1.74min, mass calculated for formula
C19H29N302 331.23, observed LCMS m/z 332.20 (M+H).

Step 3 — Synthesis of Compound 257C
0

s/\l)\o/Q
Br>;N

To a solution of compound 257B (1.00 g, 4.81mmol) in DCM (25 mL) was
added 2-tert-butyl-1,3-diisopropylisourea (29mmol, 8.8 g). The resulting solution
was heated to reflux and stirred at reflux for 18 hours. After 18 hours, the
precipitate was filtered out via a fine frit and the solute reduced in vacuo. The
residue was taken up in DCM and compound 257C was purified via silica gel
chromatography. 'H NMR (400 MHz, DMSO) & 8.40 (s, 1H), 1.51 (s, 9H).
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477.20 (M+H). Exanple 264 Preparation of: 15 F O N

-N H H2N The procedure follows the sane steps as
wEx@sPFe0249. HPLC-MS RT = 4.11 min, nass cal PCl/asmdr/022829

for fornmula C22H25FNACS2 4442¢%H, observed LCMS ni z

445.20 (M+H). 20 Exanple 265 Preparation of: WO

2008/ 054702 PCT/ US2007/022829 272 NNS NH-~M- S

\ : - sis of Compound 265A Br NO2

St%) %o— ﬂq{pt@ﬁ%@?fﬁbﬁ@tg%%yéol sopr opyl - phenyl am ne
(20mmol, 4.28g) in toluene|(150 n.) was added m CPBA
(25g) portion w se (exg oy slowy. The mxture
was brought to reflux nstirred overnight, then
cooled to roomtenperatfire and filtered. The filtrate
was basified with Na 10%, extracted with ether and
10 washed with brineNJhen the sol ution was
concentrated and chrongt ography on

To a 40 mL scintillation vial was charged compound 257C (500 mg,
1.90mmol), 4-pyrazoleboronic acid pinacol ester (551 mg, 2.84mmol), KsPO4 (807
mg, 3.80mmol), and tetrakis(triphenylphosphine)palladium (219 mg, 190mmol). To
this was added a 3:1 1,4-dioxane:H,0 solution (16mL). The vial was flushed with
argon and sealed with Teflon tape. The reaction was heated to 1002 C for 18 hours.
It was then cooled to room temperature, diluted with DCM (80 mL) and washed with
1N HClg). The organic layer was then dried over Na;SO4 and reduced in vacuo.
The residue was then purified on 0% to 15% MeOH:DCM gradient to yield 2-(1H-
pyrazol-4-yl)-thiazole-4-carboxylic acid tert-butyl ester (354 mq). This product was
treated with 4N HCI in 1,4-dioxane (20 mL) plus H,O (1mL) and stirred at room
temperature. The solution was concentrated in vacuo to yield compound 257D.

Step 5 — Synthesis of Title Compound

To the solution of compound 257D (0.077mmol, 0.025g) was added N,N —
diisopropylethylamine (1.5eq, 20uL) HATU (1.5eq, 0.0299g), and 2-(1H-Pyrazol-4-yl)-
thiazole-4-carboxylic acid (1.0eq, 0.015g) in DMF (1mL). The resulting reaction was
stirred at room temperature for 15 hours and the resulting solution was concentrated
and treated with 1mL of (90:10) TFA:H.O. The reaction mixture was concentrated
and purified using reverse phase HPLC to provide 2-(1H-Pyrazol-4-yl)-thiazole-4-
carboxylic acid [2-(2,7-diaza-spiro[4.5]dec-7-yl)-phenyl]-amide. HPLC-MS RT =
2.87min, mass calculated for formula C21H24NsOS 408.17, observed LCMS m/z
409.28 (M+H).

Example 258
Preparation of:
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silica gel with Hexane:DCM (4:1) to provide conpound
265A. Step 2- Synthesis of Conpound 265B ~:) NO2 15
waeoosospeund 265A (0. 5mmol, 122ng) in DVF( 5nl) PGEEBS2007/022829
added 2-Pyrrolidin- 3-yl-pyr2g3ne 3HCI (0.5mmmol,
130ng) and added N, N-dii sopropylethylamne (3.0 nmmol,
500 L). The solution was irradiated for 20 m nutes at
200 C. Chromatography on _siliga gel with 30% et hyl
acetate in hexane gave co ouO 265B as a yel |l ow
product. HPLC-M5S RT = ixyrass cal cul ated for
formula C'H20ON402 3§. 6, lobs ved LCM5S mz 313.15
(MtH). Step 3 - Synt hgsi's of pound 265C WO
2008/ 054702 PCT/ US /022829 { N\ NH2 To
compound 265B (0. 4m@p)S was added Zn Ndenmol, 1.0g)
and CaCl2 (0.4mvol, 44ng). The m xture was refl uxed
St¢m1et8wmaes:§zzfr6_qmp@und12564rs and 5 worked up to
provi de conmpound 265C, which was used wi thout further
purification. HPLC M @ 727m n, mass cal cul ated

for fornmula C17H22N4 282. observed LCVS mz 283. 20
(M:H). Step 4 - SynthesNs gf Title Conpound 10 To
conmpound 265C (0.11 nmol, RKO.O0ng) was added

2- Thi ophen-2-yl - thiazol §-4-Farboxylic acid (1 eq,
22.4 ng), N, N -diisoprop ,FBoc( 1.2 eq, 22.0

L), HATU (1.2eq, 48.0ng) in DMF (4 nlL). The sol ution
was stirred overnight at 15 room tenperature and then

congestlutidredt 3- '(NEBcicsanﬂwetMﬂ}PdJ@GMeV@Ogmmol 0.020q), N,N -
DVBQ acetonitrile (3 puritied u5|mg@reverse phase

diisqaropylethylasuined 1t2es, 0.0 14mmebMigoBiild). anebe dupp mmtfoteltcepe

(0. gh%@r@?@%%ibﬂ%f ! %r%fpmfeg Eél%ﬁ%ﬁ%\&sg%god'r? mlnutes ata
temperature of 200°C. The solution was then cooled to room temperature and
concentrated in vacuo to provide compound 258A (0.040g). HPLC-MS RT =
2.48min, mass calculated for formula C1gH2gN3zO4 363.22, observed LCMS m/z
364.30 (M+H).

Step 2 — Synthesis of Compound 258B

HoN” ;

N

L)\/\N,Boc
H

The solution of compound 258A (0.040g) in methanol (10 mL) was
hydrogenated in the H-Cube using a 10% Pd/C cartridge with the following settings:
H-Cube Settings

Pressure Regulator: |30 bar
Column Heater: 40°C
Hydrogen: Controlled
HPLC Pump: 0.8mL/min

The resulting reaction mixture was concentrated in vacuo to provide
compound 258B (0.032g). HPLC-MS RT = 1.48min, mass calculated for formula
C19H31N302 333.24, observed LCMS m/z 334.30 (M+H).
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Preparation of: NH2 SNHN NNS \ | OStep 1 -

Synt hesi s of Conpound 266A H OO0 ~ HN N WD
wQe®8NHBdr02 PCT/ US2007/ 022829 274 266A 1 - BeCTE§1007/022829

-pyrrol idi n-3-yl methyl gggbamc acid tert-butyl

ester (300ng) was dissolved in ethyl acetate (30 ni).

The sol ution was hydrogenated on the HHCube 5 wth

the followi ng settings to provide conmpound 266A:

H Cube Settings Pressure Regulator: 0 bar Columm

Sté’b@ Ngt@r@@sd‘ﬂﬂﬂé’%ﬁv pdufid H2  HPLC Pum: 1. 0nbnin
mass cal cul ated for fornul a

gtl 2?5%&1%3%%5% @?@?;é‘%éé‘u%?%@a%ﬁ%%dw“ NON
duWoﬁylétﬂ rhivg ( széaoﬂpﬂzmﬁmoﬁ%%ﬁl%eﬂﬂ pélg'@é)ﬂ%hTo" 0.044q)

iisopropylethylamne (1
andQElhilap’rmnzzwl thiaeqlg-4i-cirbexylie. st (0. 98eq 72@719) im DMF (2mL) The

resyRNLIRAEHAR e SFTerbaico0ThIematralL S foEs BN Hibfaastion
miktdrd RR8'doPEBAtraleld! Tha@Mesidue was reacted with 1mL TFA:H20 (90:10) for
30 minutes. The TFA solution was concentrated in vacuo. The residue was
dissolved in DMSO/acetonitrile (3:1), purified using reverse phase HPLC to provide
the title compound (0.018g). HPLC-MS RT = 3.85min, mass calculated for formula
C2oH26N4OS, 426.15, observed LCMS m/z 427.25 (M+H).

Example 259
Preparation of:
0
0 o

s/ﬁ/U\N
- H (NJ\A
S NH;
Step 1 — Synthesis of Compound 259A

0
o

O,N
N

0
(J\Aﬂ’u\ok
A solution of 3-(N-Boc-aminoethyl)-piperidine (0.098mmol, 0.020g), N,N -
diisopropylethylamine (1.2eq, 0.12mmol, 20.5uL) and ethyl 3-fluoro-nitrobenzene
(0.98eq, 0.020g) in ACN (2mL) was irradiated using microwave for 20 minutes at a
temperature of 200°C. The solution was then cooled to room temperature and
concentrated in vacuo to provide compound 259A (0.047g). HPLC-MS RT =
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concentrated in vacuo and the resulting residue was

purified using colum chronatography on silica gel
wowak/osM10El uent m xture of Hexane/ Et CAc (50: 50pCHOS2080022829

concentrated to provide conpgegmd 266B (0. 0889).

HPLC-M5 RT = 1.85mn, mass calculated for fornula

C 5H22NAO4 322. 16, observed LCVB nfz 323.20 ( MtH)

2595 &@ﬁﬁ?ﬁ@%ﬁ%@%&ﬂfﬁ@%@#@ﬂ@@w@%Ccr%%“x%é“w“'\ﬁg miz

42220QMuH), 266B, add 10% Pd/ Carbon (15ng) and et hyl
acetate (10 nlL), degas solution and then hydrogenate
using an H2-filled balloon. Stir solution at room

e re. far t Lnutes (or until yell ow was

St%%%éﬁﬁbe?pp?&%#ur@?@t hrough Celite to provide
conpound 266C. HPLC-Ms RT = 0. %Qm n, mass 5 cal cul ated
for formula CL5H24N402 292. 19, observed LCVS ni z
293.20 (MtH). Step 3 - '
conmpound 266C (0. 22mmol

H,
83.6ng) and 2-thi ophen-2-yIN_thiazol e-4-car boxyl iC
acid (1.Ceq, 46ng) in DVF[(2nL). The resulting
reaction was stirred at ure for 15
hours. The reaction m xture was caoafcentrated and the
resi due was reacted with TFA: H20 (90: 10), (1.0 m -)

f or TBE solutidinest- coﬁh}ﬁbunﬂ%mwbwg) maﬁemme(uta ALEWaisn
vacuo. The residue was di ssolved in

hydyogenatest igrthe H-Cabeaising a g0’ Pdée cagnﬂge withthe doliyeig settings:
HPLC to provide the.é ﬂelsee i rrpound HPLC- M5 RT = 2. 07
mn, mass cal cul at gL tgE SERHEONGOS2  385. 10,
observed LCVB nf z —GRE 267 20 CHK1
SPA Assay An in vilgores .ay Vde FESEFEd t hat
utilizes reconbin T P?:mb"‘ ElRBEmRC | N the
bacul ovi rus expressTom SystenTas armr enzyne source and

The re$ulting ngdctioacmixéureiveles berscshtiate COZadoste robisercangpound

ot
2558' (&rbge 0.038g). HPLC-MS RT = 2.00min, mass calculated for formula
C21Ha3N304 391.25, observed LCMS m/z 392.20 (M+H).

Step 3 — Synthesis of Title Compound

To Intermediate compound 259B (0.098mmol, 0.038g) was added N,N —
diisopropylethylamine (1.2eq, 0.12mmol, 20.5uL) HATU (1.2eq, 0.12mmol, 0.045q)
and 2-thiophen-2-yl-thiazole-4-carboxylic acid (0.98eq, 20mg) in DMF (2mL). The
resulting reaction was stirred at room temperature for 15 hours and then at 50°C for
3 hours. The reaction mixture was concentrated. The residue was reacted with 1mL
TFA:H20 (90:10) for 30 minutes. The TFA solution was concentrated in vacuo. The
residue was dissolved in DMSO/acetonitrile (3:1), and purified using reverse phase
HPLC to provide the title compound (0.006g). HPLC-MS RT = 4.14min, mass
calculated for formula C24H2sN4O3S, 484.16, observed LCMS m/z 485.29 (M+H).

Example 260
Preparation of:



RSGLYRSPSMPENLNRPR) . 25 Materials and Reagents: 1)
CDC25C Ser 216 C-term Biotinyl ated peptide substrate
w@ 2®8n8)792 stored at -20 C, Custom Synt hesi s bRCT/US2007/022829
Research Genetics: biotin- R$ggrRSPSMPENLNRPR 2595. 4
MAN 2) Hi s-CHKL In House | ot P976, 235 pg/mL, stored at
-80C. 30 3) DPBS (without CaCl and MygCl): d BCQ,
Cat.# 14190-144 4) SPA beads: Amergpam Cat.#
SPQ)032: 500 ng/vial Add 10 Qf & PBS to 500 ng of
SPA beads to make a wor ki fig centration of 50
ng/mL. Store at 4 C M week after
hydration. WO 2008/ 084ZQ2 RECT/ {JS2007/ 022829 276 5)

96-\Vell White Mcroplate wt ded GF/B filter:
Packard, Cat.# 600 6) T al A 96 wel | Adhesive
Film Perkin El ner, . # 6005185 7) YHawel |

Non- Bi ndi ng White Pol ystyrene Plate: Corning, Cat. #
6005177 8) MyCl2: Sigma, Cat.# M 8266 5 9) DIT:

nme . P, stored at 4 OC. Signm,
St{éﬁ?. #g‘%vtgggﬁ #%@%Wlooo- 3000 G/ mwol :

Amersham Cat.# AH9968 12) NaG : Fisher Scientific,
Cat . # BP358-212 13) H3P I sher, Cat.#A242-500 10
14) Tris-HCL pH 8.0: Bio ttaker, Cat. # 16-015V 15)
St aur osporine, 100 | agy | OCHEM Cat. # 569397 16)
Hypure Cell Culture G ade ter, 500 mL: Hyd one,
Cat . # SH30529. 02 Reacti pn xtures: 1) Kinase Buffer:
50 M Tris pH 8.0; 10 m%l,a@d DIT 15 2)
H s- CHK1, In House Lot P976 30KDa, stored at
-800C. 6 nMis required to yield positive controls of

- 5n80%}&@4 ?{ﬁ: rgl@ﬁﬁg(%nﬁgls% OBﬁ'w%'i 98#‘1#; ). 9l Eé«?ﬁ 5mmol,

0. Z@mLQJamMZTPbﬁewdm 3AtetHR)-carehmic Ebldstemﬂmﬂ estér (0c80mmol, 0.14
reaction concentration of 6 nM

9) 15 BMA(Amkwap Epdiated ‘@mm‘gpé’a@@g%:zﬂﬂnqteﬁﬁt @ tempesature of
20MC STAE oMW fhe coctdd [ rodif tempBiatlife and concentrated in

vacuo to provide compound 260A, which was used in the next step without further

purification.

Step 2 — Synthesis of Compound 260B

Compound 260A in methanol (30 mL) was hydrogenated in the H-Cube
using a 10% Pd/C cartridge with the following settings:

H-Cube Settings

Pressure Regulator: |30 bar
Column Heater: 40°C
Hydrogen: Controlled
HPLC Pump: 0.8mL/min




(100 rxn): dilute 10 L of 1 ng/nL peptide stock in 2
nmL Kinase Buffer. This gives a 1.925 Mm x. Add 20

W@ kogi547Thi s makes a final reaction concentr at PONUSH007/022829
385 nM 4) ATP Mx. 25 For dgplate (100 rxn): dilute
10 L of 1 mM ATP (cold) stock and 2 4L fresh P33-ATP
(20 G) in 5 nL Kinase Buffer. This gives a 2 M ATP

o4 o ) A e

co?agﬁatzsea OT¥e Itéimdfatt Wad\didsoeddn mngosbac%t@ufrné(e 1), and
Stop Solution: 30 For 1 plate add: To

pudiigd using reverseipbase HRILGKQ4)19g). HPLC- MSAREFeaa 9§|nmnr gass

calpfdist 6y Soe e V%%Sép%%ﬁwércaﬂs B/ AAEE BJH).

5 Wash buffer 2: 2 M Nad , % H3PO4 Assay Procedure:
Assay Final Conponent Concentratl on Vol unme CHK1 6nM
Stgm3pi SynthesismfgalenGompawior xn  (10% DMSO) CDC25C 0. 385
pM 20 pl/rxn -p3P-ATP 0.2 iC/rxn 50pl/rxn Cold ATP

Stop solution 100 pl/rxn* SPA beads 0.5 ng/rxn 200

pi / TYompound 2608 (0. saﬁimanowaggngafsca"do@aSﬁw £* Final
reacti on volume at termnation of reaction (after

10 diisapopylethylsmisedp.2ag, 0t4aminol, 72. tnnlL)dﬂATUdmaam@ﬂtmmol, 0.157q)

sired co tratl ns_in ter/ hi s wi
andZaicEnePoag 4R AnsarbRyiEiAtid [ BbRUGH 07 1hdh Ty By (2mL)
ThEiregafisg rddttidnag &lﬁé@é@ﬂfdn@i&nﬁ)_é\@tur% foMQ hbdird-aAd then at
DMSO t o positive (CHK1 +CDC25C+ATP) and ative
50°C for 3 hours. The reaction mixture was concentrated T e residue was reacted

with 1mL TFA:H,O (90:10) for 30 minutes. The TFA solution was concentrated in
15 vacuo. The residue was dissolved in DMSOQO/acetonitrile (3:1), and purified using

reverse phase HPLC to provide the title compound (0.024g). HPLC-MS RT =

3.76min, mass calculated for formula CzoH23Ns0S, 437.13, observed LCMS m/z

438.21 (M+H).

20 Example 261
Preparation of:

Step 1 — Synthesis of Compound 261A

O2N
25 F

A solution of 3-Fluoro-4-nitro-benzonitrile (5.0mmol, 0.83 g) ina ca. 7.0 mL
mixture of TFA-H2S04 (4:1, v/v) was stirred at room temperature for overnight. After
completion of the reaction, the reaction mixture was poured into ice-cold water. The
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10 (CHK1+ATP only) control wells. 2) Thaw enzyne on

ice -- dilute enzyne to proper concentration in kinase
whedBes470] see Reaction M xtures) and di spense POI/LIS1007/022829
each well. 3) Thaw the Bioti2gg ated substrate on ice

and dilute in kinase buffer (see Reaction M xtures).
Add 20 Uwel | except to negative control wells.

reagiph T8 Wos Puftosfih w2 IR A iSRRI pelion s

coms@ttidted it aéuy ®providdompolheR61A owhichag Sed in the next step

reaction. 5) Allow the reaction to run for 2 hours at

witheuhfurtbepputfication. 6) St op reaction by adding 100 L of

t he SPA beads/stop solution (see Reaction 20
M xtures) and | eave to incubate for 15 m nutes before

Stéﬁ?les‘ﬁntﬁbs@di%rﬁp&brﬂ]‘bﬁ’sckar d G-/B filter plate

into the vacuumfilter device gPackard plate
harvester) and aspirate 20 wat er through to wet
the system WO 2008/ 0547 / 62007/ 022829 278 8)
Take out the blank an Q the Packard GF/B filter

plate. 9) Aspirate thé redction through the filter
plate. 10) Wash: 200 nL e wash; 1X with 2M Nad ; 1X
with 2M NaCl/ 1% H3PO4 1]1) Iowf'éécter plate to dry
15 mnutes. 5 12) Put Top [ ~&" ashesi ve on top of
filter plate. 13) Run filter platle in Top Count

Set Al stgatiorPeft 3-Flute-4-ittig-thieriiiaenid g 40 i5aernolyBDIERA (HBANRSI30.26mL)
Scintillator: Liqg/plast 10 Ener Range: Low | CO )
anGEPRRAURAENS(0.BIREN0] 8,3 draldn EIMA i asTadiaded Hsoe
Rt " . U
midsShlaPe Bor 20 fihfhesttariemitan BB 200N ThbSRlfion WédiHen cooled
to foome earhperatone arid comaertratedvirsvadut tbastodigeiconipdarii 2648, which
activity, calculated b CPM of treated sa

I
wagiusedde the NErNteP Withoub hurther saipredon. THPLEnMERE=1 1680 minutes,
ek i OHEERECISFRBIRDS S8 o, MEAVRI TNl g o0 2
(MgHl).i ved by nonlinear regression analysis. Selected
Ani | i nopi perazi ne Derivatives of the present
i nvention, when tested

Step 3 — Synthesis of Compound 261C

O
NH;
HoN
N
()\/\N,BOC
H

Compound 258A in methanol (30 mL) was hydrogenated in the H-Cube

using a 10% Pd/C cartridge with the following settings:

H-Cube Settings
Pressure Regulator: |30 bar

Column Heater: 40°C
Hydrogen: Controlled
HPLC Pump: 0.8mL/min

The resulting reaction mixture was concentrated in vacuo to provide compound
261C. The intermediate was dissolved in DMSO/acetonitrile (3:1), and purified
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using this assay provided |1 C50 val ues ranging from

about 1 nMto about 10 M 20 Exanple 268 CDK2 ASSAY
WB2OBENIRUS CONSTRUCTI ONS: Cyclin E was cl onepPlCT/n$1907/022829

pVL1393 (Pharm ngen, La Jopkg, California) by PCR

with the addition of 5 histidine residues 25 at the

amno-termnal end to allow purification on nickel

usi@%@ﬁl&ﬁq%@&f&@% ﬁéﬂt %W@@m—%ﬁatqﬁ l(g)(as%%a%mated for
fornﬁ\@lﬁ'GmHEbl\absa&dm% dt ICR18 #PP86836 (M+H)1e

carboxy-term nal end ( YDVPDYAS). The expressed
protein was appr oxi rrately 34kDa in size. ENZYME

PI}(%I nant cul ovi ruses expressing
SteeycT E’ee?ﬁ%oRFégnglﬂ@p co infected into SF9 cells

at _an equal nultiplicit infection (MJ=5), for 48
hr To eampaung 261G wasead MNcéiﬁswrpeglsthmfnme (do2en,

0 kDo A4 THRIED RAA s SBHIALS GHGEERR hpBRER2 izl

4-carabkglic ¥ 20086658.0081Mig) /i) MER8PHe r@sifti ti
Cconf(glcnl ngZSOm\/IqTrl S R@Z 0, 153rr1\/| ﬁlaCl ° r1% ll\lnF94E)eacllgﬂ?/lwas

stirreghat gpemgeanesatare for h1|50thdf§s Theoenstion H@H@Eﬁ was congentrated.

1
e RIS e TR Vit 200 oo Tor 49l PR A
soILnfoan@é( ebncdraexied (A oacwm T Hel rbsrdu@fwéh‘:alsselvbd)ln vver e
hed three times in |ysis buffer (Q agen 5

DM&Q/mwtnle&Bda\z@m@puﬁ&e%g@a v TR NGRS HIRNE fo Srovide 2-

{

SR 2L ez B Frf iR FO IR o S lerit Ry -4
car&moﬂﬁmwyl‘}Samwee(Oe(DWgad HRPLC-MS RTB=1323min, aragsadaiculgted for
OmM i m dazol e. El uate was dial yzed overnight in 2

fOfmulaéstHszQzﬁaé‘é%lﬂr fobseneat lEMOoY/ B85 (MrHhH 8.0, 1
nM DTT, 10nM Mgd 2, 100M sodi um ort hovanadate and 20%
gl ycerol. Enzyme was 10 i,n aliquots at -700C.
Exanple 269 In Vitro Wcm Ki nase Assays
Cyclin E/ CDK2 ki nase asPaymaratioeofierforned in | ow
protein binding 96-well 15 platges (Corning Inc,

Cor ni ng, New York). Enzy msQ/va uted to a final
concentration of 50 g/M se buffer containing
50nM Tris pH 8.0, 10 CE mM DTT, and 0.1 niM
sodi um or t hovanadat e. subs e used in these
O
NH,

Step 1 — Synthesis of Compound 262A

O,N

HN-Boc

A solution of Boc-4-aminohexahydro-4H-azepine (0.93mmol, 0.20g), N,N -
diisopropylethylamine (1.1eq, 1.02mmol, 179uL) and 1-fluoro-2-nitrobenzene
(1.0eq, 98.3uL) in acetonitrile (4mL) was irradiated using microwave for 20 minutes
at a temperature of 170°C. The solution was then cooled to room temperature and
concentrated in vacuo and the resulting residue was purified using column



10

15

20

25

30

reactions was a biotinylated peptide derived from
Hi stone HL (from Anersham UK). The substrate was

wao basesi7on i ce and diluted to 2 Min kinase buP¢BUS2007/022829
Conpounds 20 were diluted i mA®% DMSO t o desirabl e
concentrations. For each kinase reaction, 20 gL of
the 50 g/ nL enzyne sol ution (1 gg of enzyme) and 20 ¢l

chiRlndiBirehlidn SHeE bE Rk, 3R AR IaRELE o HEEnglRIfAG 1o, provide

corﬁ‘@buh@%'zm HFFDG NﬂSrﬁTﬁe 3. Ggﬁﬁh %aﬁ@éal@b%ﬁé@fbr%rmula CyzH25N304
dition of 2 gM ATP and 0.1 laG of ATP

335ﬂ800b$emedth£rMSLmbz 33/20 (M&H)J on vvas aI | oned to 25
run for 1 hour at roomtenperature. The reaction was
stopped by adding 200 L of stop buffer containing 0.1
St8p 211 Spitnési ) CompdlifdIe2BM EDTA. and 5 no i
streptavi di ne coated heads (from Amersham UK) for
15 m nutes. The SPA =‘ were then captured onto a
96- wel | GF/BfiIterijN (Packard/ Perkin Elmer Life
Sci ences) using a FiTtergate universal harvester
(Packard/ Perkin El nmer life\30 Sciences.). Non-specific
signals were elimnatef by/washing the beads tw ce
with 2M NaCl then tw c ith 2 MNaCl with 1 %
phosphoric acid. The radi bcBowe signal WO 2008/ 054702
PCT/ US2007/ 022829 280 was then nmeasured using a
TopThersoldionvasidompaynd262A itt EtQAC (5h nﬂ.z)uvaselnydrﬁgemted by

a0 GRS G (Brib) Sl and fedatssiliiisr vaGhm ang then adding a H2
f.llémbaliadd %cfiéélﬂnong%ﬂﬁéat@d1 hsaPQt fodnt th n%ér%tt@re frfewm%red

0|n seril a [utions of I nhi ItOI‘ ounds
thr@ogm eehteandotmrwentratqﬂbwmaqmﬁomrowde@oagmumsit%%ﬂu HELE-MS RT

- el riass G Edafoc e Crave iR s 2, BuBEnGig L fES vz

306128 ( -response curves were then fitted to a
standard si gnoidal curve and |IC50 val ues were derived
by nonlinear regression analysis. 10 Exanple 270 MEK1

St A S RpRREK o dite CBUR 4 vC "agoed protein

(H s6- MEK1) by baculovirus infection of H -Five cells
co- rpfcdmgsling 2628 %éosnﬁﬁélub%ﬂ'sbvw&)ﬁ&o%‘aww unt agged

constitutively active Raf Several mlligrams of
diisopropyethytin el . 2exp Ot(W@mmot 110, aal_)UyAMJ-(NﬂZlecaU(D?ﬂmmol

chr omat ogr aphy fol |l owed b gel filtratiaq
O-Qa%%ﬁﬁm%mnen -2 Fhlaéq{gﬁqcamprwg ¢id 40 y%feeaOWSmmol 0.0109)

in Ru {1'nYLe) Eﬁ@l‘%@ultlrg'ﬂe%@tlgﬁ% is&irt e\ését%%)hf‘tteﬁ’rwgfmé forl 15 hours.

to ar as a su
The reaction mixture was concentrated and the residue was reacted with 1mL

TFA:H0 (90:10), for 30 minutes at room temperature. The TFA solution was
concentrated in vacuo and the residue was dissolved in DMSO/acetonitrile (3:1),
purified using reverse phase HPLC to provide the titte compound (0.023g). HPLC-
MS RT = 3.30min, mass calculated for formula C;0H22N4OS, 398.12, observed
LCMS m/z 399.24 (M+H).

Example 263
Preparation of:
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ERK2KR was expressed from vector pET32aRC in

| PTG i nduced BL21 D3 E. coli as 20 a biotinylated, 6X
woe@siosi7oe and t hi oredoxi n tagged fusion prot ePCT/E82H07/022829

purified by N - NTA affinity2ghronat ography foll owed

by Mono Q i on exchange chromatography. Kinase

reactions were perforned in duplicate in a 96-well

plate, 33 L per well at 25 2C or 15 mns, and

consi sted of 20 nM Hi s6- M ERK2KR, 2 M ATP, 10
pCG /L [y-33P]-ATP, 10 01%

P- octyl gl ucosi de, T, H20 25 HEPES pH 7.5, 3%
DMSO and t est corrpoun 5 angl om 20 pMdown to
0.08 nM Kinase re i ons res o ed by addition of
30 L of 1.5% o-phos iC aC| nsferred to

MI1lipore Miltiscreen-PH pl ates anrd’%ncubat ed for 5
mnutes to all ow ERK2KR bi ndi ng. ﬁ)-spem fic

activity was estimated from pre-inactivated reactions
wherein 30 L of 1.5% o-phosphoric acid was added per
wel Toresalutionafi2tThiephdn-2¢yl-thiazete-4-cabopylic acid{2<4wmino-

azfS TSk P T i (od REMSD At SR s el rBfRcet Example
262} iDeM enghLyi was! bdééd /@ﬁ/-aus ropfetHyldrhinki Ofrzm) 6§k be4mmol,

was added to each wel 33P incorporated into
41 M}@ld/@@&b&hloﬁdé’ MOI%:QT/OLM]DMZIMQL) 28'lhewasult|ng reaction

det ected usi n a Wl | a? V\1 Eobet 1450 JE
wag Stigied at a[PPB‘nt ERFTaRIre 1e5el BRYEge quBP'E‘ imjxture wes

coRthhbl sRURE ALLE USRI MO A (3.1, purted
usibgrreversevirasef HPhE tp rpeemde thentitendangpoundi@016gkt HBLE-MS RT =

4 3450000 mass el A Bt POTDLA = Phiins 276 Tocaraved LEMS miz

rm@l for MEK1 TdF Assays 1 pM protein was m xed

477 th' 'm cfomnl ar concentrations (usually 1-50 4M of
10 conmpounds in 20 | of assay buffer (25 nM HEPES, pH
7.4, 300 MM NaCl, 1 nM [Examplg2BySO, Sypro Orange 5x)
in a white 96-wel | PCRpate The plate is seal ed by
clear strips and placed Wpél "I‘tl'%}ﬂﬁcycl er (Chrono4,
Bi oRad). The fluorescence intensities are nonitored
at every 0.5 Cincrenent duringgnelting from 25 Cto
95 C. The data are exported int excel sheet and
subject to a custom 15 cur¥ye f [ng-algorithmto
derive TdF Kd val ues. al ues have an error
mar gi n of -50% due tOSlL ertpi nty wth the enthal py

change of binding. Selgcted N opi per azi ne
Derivatives of the sent invegnt/ion, when tested

using this assay, pkQyPded Kd valyes ranging from
about 1 Mto about 100 M HoN

The procedure follows the same steps as Example 249. HPLC-MS RT =
4.11min, mass calculated for formula CooHasFN4OS, 444.15, observed LCMS m/z
445.20 (M+H).

Example 265
Preparation of:



10

15

20

20 Exanple 272 Ceneral Procedure for MEKL Delfia
Enzynme Activity Assay The inhibitory effect of

w@ooposHTos was determned with a DELFI A (Per ki PET/ER2087/)22829
based enzyne assay in which ppgh conpound i ndi vi dual
percent inhibitions 25 and dose response curves (1C50
determ nations) were run. Activated reconbi nant human
MEK1 (5 nanonol ar final concgatration) in buffer
cont ai ni ng Hepes, magnesi unychW\ori de, dithiothreitol
and ATP (2 m cronol ar final cent I on) was
prei ncubated for 10 m nut befor@;tarti ng the
reaction by addition of reconbynant MEK1
substrate ERK (1 m cronolaF fi nalN=eoncentration),
whi ch 30 contains a biotiy Ia'ﬂ)el ~1 reacti on was run
at 20 degrees centi grade 6 m nut es, at which
tinme the reacti on wa spped 8 transfer of reaction
aliquots to ROCHE strgptavidin m cropl ates
(Perkin-El mer #11734776001) contai ni ng DELFI A WD

Stew b8/ Syathesistfampowtd 869829 282 assay buffer
(Perkin-El mer #4002-0010). After one hour of binding
at room tenperature with agBtation the plates were

washed wi th DELFI A wash buf NQRer ki n- El mer
#4010- 0010) follow ng whic FI A assay buffer
containing a phosphoty ' speci fic anti body

(Perkin El mer #AD0040) s added to the plate 5 and
i ncubat ed as above for one hour. After a second wash,

t heTplinteemedrite 2-&@%-&9@@@%@@@&@!%"@(QBﬁfrthME&O@ﬁn
enhancenment sol ution (#4001-0010), followed by a 1
tolyent 60 mtdwasi asideg MHCBBA: (2BobRortipnrvwise (exothermic) slowly. The

m i%tl.‘(l’g’\r/v% %‘?ng@?t"l@%eﬁ@)??n? %Hﬁgéﬂo% ﬂ{i%tﬂ]tg' ﬁ%é%db%c? 6 fS8m temperature

e rea ercen rtron

anddiltergd. NFlhe filtaitevaas basitedoyitls NAGH i 50% ), dxteetabwitd ether and
contai ning assays to 10 reaction controls, Selected
waghed Wit akhér theeselutien was conceRiatedaanchehromatography on

silp g e A DORE L) o TR T RE2854L 100 am

15 Exanple 273 In Vitro Aurora TdF Assays Aurora A

Stép 22\5yMteis ofCH d2e58s were perforned in | ow
protein binding 3@4-\/\/el | platesN—{Corning Inc). Al

reagents were thawed on ice. T&st Yonpounds were
diluted in 20 100% DMSO to desi | e concentrations.
Each reaction consisted of enzynme

NO,

To compound 265A (0.5mmol, 122mg) in DMF(5mL) was added 2-Pyrrolidin-
3-yl-pyrazine 3HCI (0.5mmol, 130mg) and added N,N —diisopropylethylamine (3.0
mmol, 500 uL). The solution was irradiated for 20 minutes at 200 °C.
Chromatography on silica gel with 30% ethyl acetate in hexane gave compound
265B as a yellow product. HPLC-MS RT = 2.08min, mass calculated for formula
C17H20N4O2 312.16, observed LCMS m/z 313.15 (M+H).

Step 3 — Synthesis of Compound 265C
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(Aurora A, Upstate cat#14-511), 100 nM Tanr a- PKAt i de

(Mol ecul ar Devi ces, 5TAMRA- GRTGRRNSI COOH ), 25 RM ATP
w@ Rwshed792 1 mM DTT (Pierce), and ki nase buffepCT/Lf200022829

Tris, 10 MM MgCl 2, 0.01 % Tveepn 20). For each

reaction, 14 | containing TAVRA- PKAti de, ATP, DTT and

ki anse buffer were conmbined with 1 25 | diluted

conmpound. The ki nase reaction was started by the

addition of 5 1 diluted enzymey_The reaction was

allowed to run for 2 hours at ool tenperature. The

reacti on was stopped by addi ng Gq‘é | MAP beads (1:400

beads in progressive (94.7%bdffer A 5.3% buffer B)

1 X buffer, 24 MM NaCl). Affer\an additional 2 hours,

fluorescent polarization was asured using an Anal yst

AD (Mol ecul ar 30 devices). Aur oK@, B Assay WO

2008/ 054702 PCT/ US2007/ 0228¢ 83° Aurora A ki nase

assays were performned i | oM pr ot ei n bi ndi ng 384-wel |

plates (Corning Inc). Al reagents were thawed on

i ce. Conpounds were diluted in 100% DMSO to desirable
condeorcompaunds2638: (0 4menal) Was adslesl Zn Et6romold.0g) and CaCl,

(0. ?—Qﬁ@e mrdgh? mp(gjlgg?\//\gsr 2 w% at # \éﬁgr{QSmL])q‘or Hwours and

woR 9\ RIFER Bl 2658, T s B8 inby M FET ugtcaton.
HRLGWMS Rieei.2700in, Passeatdulated dori fonmuliCqH2eNn282 1Bngbserved

TP, DIT and ki anse buffer were
Lcwﬁggé\/é(fﬁ\"i di | ut ed conpound. The ki nase
reacti on was started by the addition of 5 1 diluted
enzyne. The reaction was allowed to run for 2 hours at
Stepdm Symipesistafrfétle Tompolindeact i on was st opped by
adding 60 | |1 MAP beads (1:400 beads in progressive
(94. 7% buffer A: 5.3%buffer B) 1 X buffer, 24 nmM
NaCirp.cofip cﬁfnda%@@ngo Hit R, 80 r(])m%)rﬁas 5{1&'@& OSHfigphen-2-yl-

pol ari zati on was asured UsI n Anal yst AD
thigzale decarboxyliteadid ¢9q, 2054 n@OI\Wt—diiad)mrapyleﬂwlamine (1 2 eq, 22.0

b FEFUAE e dn ) Bl Saful). i selBbn masined ovemignt a
rodhh b 8RRRS alPBlorFARRHIRa. HRREIABN AT gREoed i

conmpoun al nst ki nase acti vi
DM&OMe&mrﬁtﬁl@fB dp g:wnéedfusfrigmvemeephasqoldPhO tnaprowde the titie

coffpiind: RS 27 2 5.0 HiRa tAss MR i barHsbiOS:

4753l5U8Bs¥RER LENIERH, 4609 sRgar T egressi on

Example 266
Preparation of:

o

N N=
H
N% NY‘\/S
X I O

Step 1 — Synthesis of Compound 266A

s &

o)
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anal ysis. Sel ected Anilinopi perazine Derivatives of

the present invention, when tested using the Aurora A
w@nwsAsH70r a B assays, provided Kd val ues rangi PQI/U81907/022829

about 1 25 nMto about 100 %4 Uses of the

Ani | i nopi perazi ne Derivatives The Anilinopi perazine

Derivatives can be useful for treating or preventing a

Condition in a patient. 30 2?5?:“ c di seases and

di sorders treatable by adm ation of an effective

amount of at |east one Anilinopiperazine Derivative

i ncllBrNzyboyrralidinylmethylicagbamic agip derdbutyd ester (300mg) was

o SETlE TR o ! 05 Ry o 6 o cove

withghe'rf@uowﬁng@bﬁms t0'proviey edhippundf268Aar di ovascul ar
D sease 5

he Anilinopi perazine Derivatives are useful
for treating or pr eﬂéﬂﬁ&sﬂ_‘&gsrar di avascul ar di sease
in a patient. Accorﬁﬁiﬁi)ﬁgiquf@t%insob%odi ment, the
present invention peelypeBeater: net HBCf or | treating a
car di ovascul ar di sqdwisoden: a pat i ¢htll Hacorfpri si ng
adm ni stering to thePL@Bm@nt an [ebimbeotn]ve anmount of

re Anilinopi perazine Derivatiyes, 10
HALE S RECF (b M i8S i Culate ok fostintaeee2:200.15, observed
entable wusing the present nethods,

L%%Wg?mbﬁ(“ﬁgy'not limted to atherosclerosis,

congestive heart failure, cardiac arrhythm a,

cagrdial [nfarction pal fibrillation, atrial

Sté‘ggt't yqt%eﬁpafﬁée@p%@%gé&b left ventricul ar

hypertrophy, ventricul ar tacl\rlw ardi a,

c
supraventricul ar tachycardi a, 'coronary artery disease,
angi na, infective endogar §i ti}s‘,o 15 non-infective

endocarditis, cardi onyopdt hy, tpheral artery
di sease, Reynaud's phenoneggn, ‘deep venous
thronbosis, aortic stefosys, mitral stenosis, pul nonic

stenosis and tricuspi dkgtenosis. I n one enbodi nent,
t he cardi ovascul ar di sease is atherosclerosis. In

congeSRPRLeaioyd PesATONORIASE O od), ATBSG: et
diisgdpropylethytamimeull Deqli1Fensds drel tarOnaror3atitrepyridine (0.80eq,
2.7%5)%%S|§MF (2mL) was irradiated using microwave for 10 minutes at a
temperature of 150°C. The solution was then cooled to room temperature and
concentrated in vacuo and the resulting residue was purified using column
chromatography on silica gel with an eluent mixture of Hexane/EtOAc (50:50) and
concentrated to provide compound 266B (0.088g). HPLC-MS RT = 1.85min, mass

calculated for formula C1sH22N4O4 322.16, observed LCMS m/z 323.20 (M+H).

Step 3 — Synthesis of Compound 266C

>

0

N oﬁ\
NH,

N/
J
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Treatment or Prevention of a CNS D sorder The

Ani | i nopi perazi ne Derivatives are useful for treating
wo@eoopoeaent i ng a 25 central nervous system ( ONS)/US2007/022829

di sorder in a patient. Accor2idgly, in one enbodi nment,

the present invention provides a nethod for treating

a CNS disorder in a patient, conprising adm nistering

i TOTO8 EploPRbrf 2658, 5 {8B LR {180G) A Rl Facetate (10

ngfdéaé% SoleRotana thereRydrogenate tNiRy antHblilRdUsA RGN tE@llr solution at
resent nethods, include, but are not limted t

rocmy mperatuueyfooaboub% grinutes (aevntd yellowywasgone) and fiter out PAIC

e ER5R byl SR 260c PR S ¥ 2B aduin, mass

calela®éd fzﬂhbﬁnulat@gﬁL4mdzez”gzs1§ dbeRled KERIS @£bd8 20aaH).

di sease, Huntington disease, nmultiple sclerosis, Lewy
body disorder, a tic disorder, Tourette's WO

St%‘?@ea ;én%%%gw?j,@ségg@g%%ﬁ?i oﬁSSi ?ggg;ogf, Par ki nson

schi zophrenl a, epilepsy, mgraine, anxiety, bipolar

di s¢ S:%rm ngi ractivity

di sor der (ADHD; ?ggmﬁ gd@@ gﬁgcde o ’;rN;nt t he
duﬁ]sﬁoﬂyleWy@mneSU@edﬂeBpE) HATU 6koeg, 8336!11@) anthhﬂﬂophen 2-yl-

enmbodi nent, the CNS di sorder is Parkinson disease. In

thiazale 1heearbaxyis aﬁéﬁ’]U Oefed@mg) th BMFu@mi)s Thesrespiting reagtion was

Y f
stiffes o R herPlsRiturd Br bR, TR ERAER rityre was gpnogptrated
an@thdrepidud wag reastedatith TPAHZO 49€: 10N, (3.PAL) #6vt 30 minutes. The
Accordingly, in one enbodinent, the present invention

TFArsolutlinnsWas geneepirated in AeHe. fHE eesidueavagdissbvediin a

ONEROIEonif TS AF g Do Sttt 3B Sl Blig8 e tite
compburd! HRIC-MS$ RTSE 2207 win,axasptaisuktted farddrnillilagglNsOS,
treatabl e or preventable using the 15 present nethods
385,16, abeervadiLCMS M@ 386.18 (MeHo, MV, human papi | | oma
virus (HPV), herpesvirus, poxvirus, Epstein-Barr
virus, Sindbis virus and adenovirus. In one enbodi nent
the viral disease is H VExample@67er enbodi nent the
viral disease is HPV. 20 Tr ment or Prevention of a
Fungal Infection The A "I"Fﬁ%f‘bé\s&?yne Derivatives are

usejdlinVitfo HEERF WAY dBlelBhEY GRA! [fiz8s recombinant His-CHK1

expressed in the baculovirus expression system as an enzyme source and a

biotinylated peptide based on CDC25C as substrate (biotin-
RSGLYRSPSMPENLNRPR).
Materials and Reagents:
1) CDC25C Ser 216 C-term Biotinylated peptide substrate (25 mg), stored at -200
C, Custom Synthesis by Research Genetics: biotin-RSGLYRSPSMPENLNRPR
2595.4 MW
2) His-CHK1 In House lot P976, 235 ng/mL, stored at -80°C.
3) D-PBS (without CaCl and MgCl): GIBCO, Cat.# 14190-144
4) SPA beads: Amersham, Cat.# SPQ0032: 500 mg/vial
Add 10 mL of D-PBS to 500 mg of SPA beads to make a working
concentration of 50 mg/mL. Store at 4 °C. Use within 2 week after hydration.




fungal infection in a patient. Accordingly, in one
enbodi nent, the present invention provides a nethod

w0 o008/0547emt i ng a fungal infection in a patientPCT/US2007/022829
conprising adm nistering to 2p@ patient an 25
effective anount of one or nore Anilinopiperazine
Derivatives. Illustrative exanples of funga

5) 85 Th Nite UREOARIEwih SRS R et bAoA CaR Y BB 77

)

6) a¥8F s8hl-ATH well AIASEREVGIRAT! PerkinCRiftbrdCas k5005185
)COCCIdIOId mycosi s, cryptococcosis, histonplanmpsis, an
)

7) oBpaveliNorBirding lWitglite Polyggwana@@ea@gmlag ab}#cf_igo,swg
Y4 OSIS par acocci di oi donmycosi s an
8 WA@ ga%@ % enbodi nent the fungal infection
| ng or Preventing a Di sease
R@Tgag’gbrﬂgaéhéa %%%Fy of a Protein Kinase WO

10R0ARBPOS4i6Rad BEA~OSS Y4 (CaBRA-230% The

Ani | i nopi perazi ne Derivatives can be inibitors,

11)eg3ﬁmmps 000<8000CitmMolAmprsHiaen rCHi M AHI9E8Nd ar e
for treating or preventing a disease related to

12} ek Fiphar SOOI G HERIRI R3S 1 n a pati ent.
13 cggpgjéggé% FI%ﬂepQ\%&?@g@mt the present invention

treating a disease related to

14} NG bG8 B Wieh Khf9foiog patlent

onpr i mnistering to the pa Yent an effective

15pn8tatirosdoriies 100 PP CALBIOCHEM, Datag 56939 er i vat i ves.
Illustrati ve exampl es of di seases related to the

16hcHypure,/Cell Caltyretbsade Katas S00HaL: Huelone; @t #1531d30529.02

A .using the present nethods include, but are
Reﬁéﬁgﬁuﬂ' L tegs 10 to, cyclin-dependent kinases (CDKs)

1) SKMESGSB@@KLLSO AN, ris(BIMCB.0; AhiM ICH,; 10RIG DAl CDK7,

urora ki nases such as Aurora-A, Aurora B and

2) ATSEHEE, 1 MOUSARt 2975y MV o A0KG SO0 807 C.

( %‘Iﬁﬂl\gl n as u‘ﬂje}ﬁct8 3/2&%?6% pg%%nﬁl [r%}aq?eﬁig?:%%éé @ﬁb %?)1 ;plate (1 00

rxrj N@inlte @ it of<2351§t9me (3! lsemMESQBHn gL Ritase BYFAS| THls makes a

ki nases, such as the HER subfamly (including, for 15
31 enankfenre E@R 2(01!1‘;{5(1\09" HIERZ makER® fimal re&sion, carteentration of 6 nM.

3) | BT BiotifRied RbRe. he "Bicr subf am |y (i nel udi ng,

‘;OLI t iaéﬁgﬁg%éq: W n‘?’q{mlaaaﬁ%l\ﬁf%t%ck%ﬁ 8{& ar]tg?§5gR For 1 plate

10080 dilutel TREE of NSAGImIdpepiide ERERM 2'm( IKiftise Befféd. This gives
( |.3€? Ki nase-ﬁl(FLK-? Pgtpal l'iver kinase-4 (FLK-4) g

a 13925 uvemixsAdd 129 ulyml THais lnakesea finalfrieactin comegntration of 385
nM.

4) ATP Mix.
For 1 plate (100 rxn): dilute 10 pL of 1 mM ATP (cold) stock and 2 uL fresh
P33-ATP (20 uCi) in 5 mL Kinase Buffer. This gives a 2 uM ATP (cold) solution;

add 50 ul/well to start the reaction. Final volume is 100 ul/rxn so the final reaction

concentrations will be 1 uM ATP (cold) and 0.2 uCi/rxn.
5) Stop Solution:
For 1 plate add: To 10 mL Wash Buffer 2 (2M NaCl 1% H3POy,) :

1mL SPA bead slurry (50 mg); Add 100 uL/well
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20 receptor protein tyrosine kinases, for exanple LCK

Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak,
wa@\edog/ o1 LI MK; and growth factor receptor tyrpSI/Ng2007/022829

ki nases such as VEG--R2, FGFFR TEK, Akt kinases and

the like. In one enbodinent, the present invention

provi des a nmethod of inhibiting one or nore

' Ki in a patient in need thereof,

6) %@%% mﬁ\l?iqleri ng to 25 the patient a
7)tmshmjﬁérc2alglmm¢|¢q%y%p@)wunt of at |east one

Ani | i nopi perazi ne Derivative or a pharnmaceutically
As8ay¢ Ppvcddugesal t, sol vate, ester, prodrug or

stereol sonmer thereof. In another enbodi nent, the

present agyRNti oh proviiggs a nephod of treating, or

sl ow nConipppnehPJ| esComdentratiom d| sewslamassoci ated wi th

one or nore Checkpoint 30 kinakes in a patient in

need t MeHKDf, cofrpr #8Mng adni ni 5t eoungna

t herap | y pffective anmounf of at |east one

Ani | i n%%ﬁ@%ﬁ%% ne Deri-vative or|alfphéxmaceutically

accept bl/e saft,| sol vate, ester| prodrug or

st er eocpwzec t hef eo.388¥mMR008/ 0p48021/RRT/ US2007/ 022829
i nvention

1) t RUHIEHOMBRRSS

287 In oL r epbodi ment, the present
provi dés & ist hod o2 WE®N ng pn&OMXhore di seases
associ i lnase —conprising

adm nistering t

at |lea 0, '
phar oSSRk Ty

prodrug or stere

D a patient in
I nopi perazi ne
Cle oS he sal
isoner thereof

heed of such treat nent
Deri vative, or a
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reating, or s

(aftdreadkiitivgr efsstopsokitioni di sease associated with one or
in_a patient in need o

_ BidRpiredrRanCentAlions 1 Waler4 95 BRESP-ythis will give

a ffifa] BRISBLoARBHRANA] of1 PNATABSEH! b

lon at l'eas

le(g%g %Opﬁl/Hnol% appropriate

welSaad@aeyill ¢ VBT ePpasitite (GHK1eCDUEECLATPREA PRative
Ani | i nopi perazi ne Derivative, or a pharnaceutically

(CHKd epiTEoRIyseontrolsvgligat e, ester, prodrug or
15 1In

S eol soner thereoqf,. one_enbodi nent,. .the .
2) RN ph HEL Butscshaih T oFPeTalFitatiofin kinase butter
(sdeeRBASiAIMRUfEY AnddispEaeh®y et edenal, the

checkpoint kinaSe to be inhibited, nodulated or
3) r thawahe diotinyGtkd substrate on ice and dilute in kinase buffer (see Reaction
Mixtures). Add 20 pl/well except to negative control wells. Instead, add 20 pL
Kinase Buffer to these wells.
4) Dilute ATP (cold) and P33-ATP in kinase buffer (see Reaction Mixtures). Add 50
pul/well to start the reaction.
5) Allow the reaction to run for 2 hours at room temperature.
6) Stop reaction by adding 100 uL of the SPA beads/stop solution (see Reaction
Mixtures) and leave to incubate for 15 minutes before harvest
7) Place a blank Packard GF/B filter plate into the vacuum filter device (Packard

plate harvester) and aspirate 200 mL water through to wet the system.
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In one enbodi nent, the present invention provides a

nmet hod of inhibiting one or nore tyrosine kinases in
w@2ansem i n need thereof, conprising adm ni SPEF/USP01/a22829

20 the patient a therapeutigpgly effective anmount of

at | east one Anilinopiperazine Derivative or a

phar maceutically acceptable salt, solvate, ester

d ' h f .
) TREARUR bafkEgmdantie RISkFREF IR, et nod of
9) WspRhieie refEticH Bibiigh MR Quatessi on of , a di sease

0

associated with one Or nore tyrosine 25 kinases in a
pi¥Vasn200rmheadhtwashe diX witlo 2p NaCligl XawithraN NaGlh§%aH3PO4
t herapeuti cal | effective anount of at |east one

ARy fdter B@tﬁi‘gﬁé’ HemigeieSve or a pharnaceutical |y

)
)
) 247 THABLEI A% dhesRBlOrRID of iR platd! 041 ug or
)

soner reof. another énbodi ment, the
p Resefilteriplate it Top Qounti des a nethod of treating one
or _nore di seases associated wth tyrosine kinase,
corllingsing adiataimeds:i kMo a 30 patient in need of
such treat e, di nLJSﬁ’d;é' o uﬁﬂlli AW per azi ne
Derivative, or a pharmaceutically acceptable salt,
sol vat e, est @cintlatst Wdg/prasst er eoi soner thereof; and
at | east one additional anticancer agent, wherein the
anount s of t tENesgy Réage: \WowW 008/ 054702

(o EEERIRUARHEES 38 B5r L ASTL B8 G085 g mntion ot

geneested] each im duptieate) érom 8 palifitesetial dilutivins! df irtibitdvgrcompounds.
enbodi ment, the present inventjon provides a nethod of
Conceplatiag of spmpryRd Mips: pletted against fokingse agtivitys calculated by
f S
CPR MR Raitoleh (Nl CER i dsh SErbIErro ghRefite 1Cso
valugse tepdose-cedponse fcuevds wereame?gmedftpaa ﬂhadfnm'gtriomﬂl curve
conposition conprising in conbination at | east one
a”dd%asv Mﬂeeaw%alqeyvsé@momneaerz%gr%%loraﬁaa'aﬁ'a east one
Ani | i nopi perazi ne Derivative or a pharnmaceutically
acceptable salt, solvate, ester, prodrug or
st Sadected Arilindpiperazine Merivatisps of thecpresbotiineenticn, when tested
_tyrosine kinase being inhibited, nodul ated or
using:ihis assay ProvideddRsq Values rengingtom abeubl nkHe aboyt 16 1M.
TEK, or a conbination thereof. In one enbodi nent, the
present invention provides a nethod of inhibiting one
or nore Pim1 kinases iExampled 268 i n need thereof,
conprising adm nisteri n&éo the 15 patient a
therapeutically effecti K$ARRAYf at | east one
Ani | i nopi perazi ne Derivative
BACULOVIRBS CONSTRUCTIONS: Cyclin E was cloned into pvVL1393

(Pharmingen, La Jolla, California) by PCR, with the addition of 5 histidine residues

at the amino-terminal end to allow purification on nickel resin. The expressed protein
was approximately 45kDa. CDK2 was cloned into pVL1393 by PCR, with the
addition of a haemaglutinin epitope tag at the carboxy-terminal end (YDVPDYAS).
The expressed protein was approximately 34kDa in size.

ENZYME PRODUCTION: Recombinant baculoviruses expressing cyclin E and
CDK2 were co-infected into SF9 cells at an equal multiplicity of infection (MOI=5),

for 48 hrs. Cells were harvested by centrifugation at 1000 RPM for 10 minutes, then
pellets lysed on ice for 30 minutes in five times the pellet volume of lysis buffer
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or a pharmaceutically acceptable salt, solvate, ester,
prodrug or stereoisoner thereof. In another

wepdsas4Tent , t he present invention provides a PEr/Osm0D622829
treating, or slowing the prpgyession of, a disease
associated with one or nore Pim1 kinases 20 in a
patient in need thereof conpri si ng adm ni stering a

coiieg BTN a5 otE BIE DI IR 14" NWEHQel M, P Tanp protease

inhSitRe (ABLISe E)“l’éq] osﬁ@& G’hﬁ@H RRhARein® QenEhyd! Lysates were spun
st er eoi soner thereof. In another enbodi nent,

downeaién‘jOODer%Mtfoo 0 pmoute@emdathemUMnaifant r@amengmhmf nickel

bedlin B S0 et Hl SHeLSORT WErE iathed shicd thus T §Sisdutes (Qiagen
Gn%l‘l thFrﬁéﬁWeﬂhlo%tzoL ERas a@ﬂ@dfé"ﬂ?é BQ(EUIB@F%* ?tant to a final
y accept a g

rlvatlve armaceuti ca
coseenteation of 20eM, mecmdnolgpaied svithr thei rickad nbe'aderf@ro% mirutds at 4° C.

PrifbinsereiURsEVER s Byl Hantanmng 2 bmdfamis. Bublwas

d.aliﬁfeuvaiérmghﬂmﬂz lifegs ot k.hﬁ@é'buﬁeﬁc@mhirﬁﬁ@semm‘ﬁgtpH 8.0, TmM
result ina therapeutic effect. 30 In still another

DTaini0ciMtgCl,;t TROUM sodium ionthewnanadate randi 2096 glyceeslh dEhayime was
treating, or slow ng the progression of, a disease

stoaisd ocaliguads at t70%Ghe or nore Pim1 kinases in a
patient in need thereof, conprising admnistering a
t herapeutical l'y ef fecti ve amount of a phar maceuti cal

conposi tion conprising i Ex‘ég@brﬁg‘ on at |east WD
2008/ 054702 PCT/ US2007/ 0 one

phar maceut i cal inyVidrx Cyclinl E/CBK2 KinsselAssaysast one

Ani | i nopi_perazine Derivative or_a pharnaceutical|
acceyelbFCBKL kinasy a%ﬁae/s veeredrerfasmedin dow protein binding 96-well

fN t nt
plafed (AT ITie, CORUAE New YT SRS FRR ciuletfiold fifA
conteTRRRION cﬂ%@g/ﬁfLeiﬂi kihade Baffédantainiig e M TeSPH S0NY0 mM
admnistering to a patient in need of such treatnent

Mg, 1 aalk D'Eﬁeam 011 mdbspdivay pribovanadade. The suhsteate used in these
har maceut i cal | cceptable salti, salvate,
%ﬂ'@ﬂ?d@%@ Qt'é‘b/ééﬁ‘%BP@F dq derst fromHigtone 'I"ée@?”bﬁ@efsr‘am: UK).

Th?%%'b% rgiea\klagmév{?@cf‘g ?éagﬁgitdgléf@;d%eé uMelH% Uh\igferOF 1 Gampounds

eas one Zl ne rrvative an

wedé dilgresitin di0e, BMSOadbGysirabRdoricedttations) For eléh kinase reaction,
therapeutic effect. In another enbodi nent, the present

20iphveiine O 1a/owi elezyree setution (digofenzyme) angr2Geiithg 2 pM

sub RIS O Pyl SESRBinaa Y 705 ¥ il SorRbound in
each well for testing. The kinase reaction was started by addition of 50 uL of 2 uM
ATP and 0.1 uCi of 33P-ATP (from Amersham, UK). The reaction was allowed to
run for 1 hour at room temperature. The reaction was stopped by adding 200 uL of
stop buffer containing 0.1% Triton X-100, 1 mM ATP, 5mM EDTA, and 5 mg/mL
streptavidine coated SPA beads (from Amersham, UK) for 15 minutes. The SPA
beads were then captured onto a 96-well GF/B filter plate (Packard/Perkin Elmer
Life Sciences) using a Filtermate universal harvester (Packard/Perkin Elmer Life
Sciences.). Non-specific signals were eliminated by washing the beads twice with
2M NacCl then twice with 2 M NaCl with 1% phosphoric acid. The radioactive signal
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in a patient in need thereof, conprising adm nistering
a therapeutically effective anount of a
w@b@sosweut i cal conposition conprising in conbP@EUSINT/022829
at | east one 15 pharmaceuticagdy acceptable carrier
and at | east one Anilinopiperazine Derivative or a
phar maceutical ly acceptabl e saI t, solvate, ester,

waSifih HikeBr 4 RoBie TRBGPbOTSE Sy il SRBTRE LoD (rrom

Pa@R&rd/PErkiPERéN ISRASEiRness)PCci ated with a cyclin
dependent ki nase, conprising admnistering to a
_@ﬁE_EEBMMI@B&ﬁ D@aeﬁespmaweweawemmttecbﬂrom inhibition data
.20
oefRARG et R QbR bintd oM senoRaRERRE sbfoitgry compounds.

Coh@eiitation Gﬁécﬁﬁ?omw%ﬁi-bl@ﬁecﬁé@élﬁ@l F*KIRAsd Bét'i\ﬁ‘lgf caléﬂﬁted by
an anount of | east one second conpound e second

C%mb&aatﬁdﬁmgleardnaded O3 CRM ofgmtneated samples. fogenerate ICso

valigs, erdeReisdpotice Cane e toel BRaS S AnlandR Retamp dahcurve
an@d ICEbeéP@@éJWbFe Géﬁ@éd b %6nTﬁ@ar%Plés@Rﬁi é’@&?ﬁb ne

Derivatives can al so e useful Tor inhibi
oncogenes that encode for protein kinases.
Non-limting exanples of _such 0 enes incl ude
C-Met. Treatnment or Pr evmﬁg Proliferative
Di sorder 30 The Anili MEKPNiAGEEAdRy vatives are
useful for treating or preventing a "proliferative

o PULSnA BUREEER o BT AP 18 rmrensed a5 5 6% iptiaine
taddeﬂ roteie (kiss MEKY ) by bacmvm@@meawmfmmw celleabiinfgcted with

o oliferative disorder in a patient, conprising
QY'TS'{SQXP@SSMQ uniagpad ,cgﬁ{stltugy]elgfapgyge Raé- 1ar%%i\fﬁfabm'"'9fam3 of
R St e

gelfiltratiobthromatpygeaphyt dallelengthnmuribe tcatalpticzdip iactiwe ERIK2KR,
include, but are not limted to, cancer,

whighhhad e Wsiheiia supdamgin Il mulated to argining wasiused as a substrate.
EFi;%r s @&ggf’ésﬁﬂ RSinSvRedr M%R@WT@T{EH{???@ BB2$D3 E. coli as

pul nonar rosrs
a bistinylated s6 X diistidine & nd ¢ibredoxin tagged thasios ipsoteir amavpagified by Ni-

BB SBiomBor ey S b9Sie LB RENGE chiShetograpty.
KitRIRBASENbApERDALD oy SRERS ) 0630OPHeid S0REHBI e at 25

rmnary r03|s ernma and CifTr 03|
°thb|e1$ migs,-and mméte@rcbf 20 iV Hig-REXN , o | MIERK2KRS 21 ATP, 10
Ani | i nop| perazine Derivatives are usef uI for inducing
uCifpLilnAIRIATRgG10 mM MgCl, 0.01% B-octylglucoside, 1 mM DTT, 20 mM
HEPES pH 7.5, 3% DMSO and test compounds ranging from 20 uM down to 0.08

nM. Kinase reactions were stopped by addition of 30 uL of 1.5% o-phosphoric acid,

transferred to Millipore Multiscreen-PH plates and incubated for 5 minutes to allow
ERK2KR binding. Non-specific activity was estimated from pre-inactivated reactions
wherein 30 pL of 1.5% o-phosphoric acid was added per well before addition of
enzyme. Stopped plates were washed three times by vacuum filtration with 0.75%
o-phosphoric acid followed by two washes with 100% ethanol and air dried. 50 uL
of scintillation cocktail was added to each well and **P incorporated into ERK2KR
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apoptosis in a patient. 15 Accordingly, in one
enbodi nent, the present invention provides a nethod

WO 2008/054101Ci Nng or inhibiting apoptosis in a paPCEN$2007/022829
conprising adm nistering to 2¢e patient an effective
anount of one or nore Anilinopiperazine Derivatives.
The apoptotic response is aberrant in a variety of

w0 EURCE P90 s P BB RES Ycentace
inhibiféh, TER) afd HIRSIBRE vafues Wéie ¢dIEQatddOsing m%ﬁenwsayé Sftware.
Al DS 'devel opnment Iin HV infected individuals,

aut oi nrune di sease (i ncludi ng but not linited to
Sys the

of oniseshabfipoipersnE R aH e SR ATEsaR iR fen tested
usiﬂgftb@rﬁﬁ%w Yrov iRl ICgb v&ltes: ra e gt SO?QHUP?? ﬁmfbeéf";“t 100 uM.

a neuro egenerat
but not Ilmted to Al zhei ner's di sease,

Al DS-rel ated denenti a, PEE ki nslog 51 di sease
anyotrophic lateral scle nitis pignentosa,
spi nal rmuscul 4l AT qg;ﬁm{ Fo]&ggé;fg ation),
a nyel odyspl g&t ?césyn regrr]ree ast c anem

T 15 Bt ?aiiéﬁiwatﬁwéﬁmrue!aaﬁ nﬁ?reﬁfaﬂor@r Pﬁ%'h’rﬂ 50 uM) of
coft pRERES .56 gtfbfsa%sahfgt?ﬂffér (OS4FAERESL BRYPk S0 AANACI, 1 mu

ver di sea rcal Seasé (|nt

DTUUQ%@M&;OWSW&) Orartdy 5x)i if aawhite 86306l RCIFaglate: The plate is
anem a), degenerative di seases of the nuscul oskel et al

Se%’?@tbé/rﬁl%afn%tf'gﬂ 2Rg Alrredhipta thermoswcleo(Gyoamse BieRadadhe

RSO o 8L 418 BRI A AR o 3 Freing o

25Ceneds5 & The &Qa@@%@'@ﬁé@ﬁnﬁ@ﬁ é&‘&?&@ﬁé@ﬂ&ﬁ@@ué’j@&t to a custom

Treat ment or Preventi on of Canc

cungi fitting plasdithnn itp derive iTakt K¢ ¥§|U§§e Alls'EdEIde\tﬁ'Uer Baxe fg error
eGSR 8 BB il ol oSS HBRho.
nmet hod for treating cancer in a patient, conprising

adneietied AﬁﬂmeldeP@zm@Deﬁﬂbtl@és &f thécﬁréyéht iAvENRtidn, When tested
one or nore Anilinopiperazine Derivatives.

usinglthistassayyprovidediKegalués cangieg from abowibl pMoto about 100 uM.
prevent abl e using the present nethods include, but
are not limted to cancers of the bl adder, breast,
col on, rect um 10 ki dnegxampigraz2 ung (i ncl udi ng

[
oS AHBI% Srf ceI caAé%rt?leyH{ t|9 nec":kay

nmesot hel | orra

esorllne%hlbltgry effe%lt 89 combounds was determined with a DELFIA (Perkin-
Elmer) based enzyme assay in which both compound individual percent inhibitions
and dose response curves (IC50 determinations) were run. Activated recombinant
human MEK1 (5 nanomolar final concentration) in buffer containing Hepes,
magnesium chloride, dithiothreitol and ATP (2 micromolar final concentration) was
preincubated for 10 minutes, before starting the reaction by addition of the
recombinant MEK1 substrate ERK (1 micromolar final concentration), which
contains a biotin label. The reaction was run at 20 degrees centigrade for 60
minutes, at which time the reaction was stopped by transfer of reaction aliquots to
ROCHE streptavidin microplates (Perkin-Elmer #11734776001) containing DELFIA



10

15

20

25

30

ovary, pancreas, stomach, cervix, thyroid, prostate or
skin (including squanous cell carcinoma and

woredoansTe) ; hemat opoi etic tunors of |ynphoid |PCEES®07/022829
(including but not limted %82 a | eukem a such as
acute | ynphocytic | eukem a, chronic |ynphocytic 15
| eukem a or acute |ynphoblastic | eukema; a | ynphoma,

as g4l B Pefn s umaTRANER an 1Dl Biter gt FRUR BF pindtifat S

terfipévafreGAtH abi!é’ﬂﬁﬁptﬁé planeslvasre v@ésr%ldf\lvmﬁ DE.FID('WHS‘P\”E\)ﬂer

a cancer of unknown ori gl n, henatop0|et|c tunors of
(Perkin-Blnaen #4(&14);@010)rfollonmn|ggmmah Dt FIA assayduffieo coatainieg a

PhEgtYiR e o5 A DI BB Hek 4 HoA0] RBis3Rkled to the plate

andRRIbakedTBS aBblE ok ond Rbldi AediEedsHd Whsh ttﬁe dlé’tes were

fi brosarcoma and rhabdomyosar coma; tunors of
develnped by additiosr mﬂd?mkm Elmelvmhanceyrmm rsplutlnol(ﬂdoa‘gOBuO)

follﬁg{eldlot'mmgt gﬂ%m%tegfr%ugghg Caf’gtftéghoéf I@E@&@E’f{) rescerice was read
onBN/ictdrordBe) fludrescet pias W@é@er Pérceht MAbIIGHERAF IC50

i ncl udi ng sem nonm, teratocarci noma, 0Steosarcons,
detezminkdionsawver® rpagerbytoomparlsloerdtoommmdmmtammgrassays to

fallicular cancer and Kaposi's sarcoma. The
re%ﬁ'Pplcrﬁ’QHP[?erazi ne Derivatives are useful for treating

primary and/or netastatic cancers. The

Ani | i nopi perazine Derivatives may al so be useful in

t heSemherpAmhenmp@mazme Degivatives chibeqpesentrinventians when tested

usRhE Sy PRMSECE g TRESATEarR aAYt M FBEaROU 100 M.

event or by bl ocking the progression of pre-nmalignant
cells that have already suffered an insult or
inhibiting tunor rel aps&xaWple@Td 054702

PCT/ US2007/ 022829 ,292. The Ani |j i perazi ne
Derivatives may al slﬂg‘éé"%&éfqua fépg\#ﬁﬂﬁti ng tunor
AugpigiAdSEa¥i s and netastasis. In one enmbodi ment, the

RNEEE AR o0 ALEXSRU RSt ret RILR BT B §8RTen plates

cancer, orec can g can

(Commgamc) o~|areajen¢aweeé thamu:maie CTest oempwndssdfére diluted in
a | eukem a and a nphoma. | n _ano

10@%@M5@m deﬁﬂﬁ@'@&ﬁ@éﬁn'{f@%’tsedf%ﬁh ma@vemceasrﬁsed of 8 nM enzyme
(AGRIE AL %%si t8 'Hane;ﬁ{ 8?% 108'HI Tanh 3L Pk & Mse%ﬁr%[r DVt

cancer pros ncer. I'n one e
5TAMRR¥GIRTGEHFNSI@OQFB)/€25€ 19 ATP bRe6isd), qaﬁmemrr (Prerce) and

KinBaa 5 UBER G MM Tra: 10 M MG, 0. 3 et b0 et e LS o, 14
ul containing TAMRA-PKAtide, ATP, DTT and kianse buffer were combined with 1
ul diluted compound. The kinase reaction was started by the addition of 5 pl diluted
enzyme. The reaction was allowed to run for 2 hours at room temperature. The
reaction was stopped by adding 60 wl IMAP beads (1:400 beads in progressive
(94.7% buffer A: 5.3% buffer B) 1X buffer, 24 mM NaCl). After an additional 2
hours, fluorescent polarization was measured using an Analyst AD (Molecular

devices).

Aurora B Assay
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10 I n anot her enbodi nent, the cancer treated or

prevented is colorectal cancer. |In still another
wepdwsas4tent , the cancer treated or prevented iBCT/US2007/022829

prostate cancer. In still apgg her enbodi nent, the

cancer treated or prevented is a leukemia. In stil

anot her enbodi nent, the cancer treated or prevented is

PR A Rase 7B SaMHIET 0w MR BERing 36 EHET plates
(ComthE RS SAll FdRRhePwere tHaNER61§ fte. SCEMPBOARES wete Hilgted in 100%
bl ood or Iégqu]o:g‘cl n one enbodi nent, the cancer treated

DMSOdo desira antrations. yEaein ceactionioonaistechet 26 nM enzyme

(AEEE, I MhoodEa§ARFToN, 168 RETSeB BN fadiBcliep pevices,

T G A S OORTh 20 (AT (B FRMTTPT (Blerce), and

kinasb buiffer (10 MmN ripy €6 er¥l Mg 0L0NY% diwesrd2Q). nedrieath reaction, 14
treating_a Condition in a patient, the pethod

I Gantaining FAMBATFIANde; ATE. [T | Aed Kianserhufiaravese combiaed with 1

o Q05 b Bt oD S5 i
en#Aftfle 2tTHeGdaEiGH a8 llbiveana!ruh f6r 2RBUfs & ré@ﬁﬂferﬁpf]@htdré. The

not an Anil i nopi perazine Derivative, wherein the
reantionivas stopped byadeing6e i HdAPHmrad3( 1ef00eneddseintprogressive

R B A AREI, A B
ho{]r‘()%f2 fI{JbFESEEHt ﬁ&arii‘é}m\ﬁlhg %" réd Egﬁ\gsagﬁAﬁgl%f A%f(ﬁ/fdl'écular

reating a car vasc di se an’age
deviseslul for treating a CNS disorder, an antiviral
agent, an WD 2008/ 054702 PCT/ US2007/ 022829 293
antifungal agent, an anti-proliferative agent, an

b Lha agent, an anti- inflammtory agent, an
’@%’Fﬁh’s}’%ﬁf’éfor the treatnment of a protein

ki nBeserresporese cutves maee plattedafindm-inkibhiom datagenerated each in
nbi nat i f two,. f th ts. |r
duglateoraifoBeinhastal dikiops Rblest RRmgHns- CageRRtratonef
co@?)%ghd Wil pbtte@ 'hgﬁirfs? fitas8 Gchlity, Q‘é‘c‘?}%&gﬁ'bg?téb‘?e@ fglf‘ fiGbrescent

n Ani I'1 nopl pérazine Derivative. entl
pokaridatiarn.f #otgenemteuGe values,ahe dose-responsedcurves maeus dlaen fitted to

a S AmAERL RGNS e Coa pUpS T Besi e i BRBE feggession

analysis.
Selected Anilinopiperazine Derivatives of the present invention, when tested
using the Aurora A and Aurora B assays, provided Ky values ranging from about 1

nM to about 100 uM.

Uses of the Anilinopiperazine Derivatives

The Anilinopiperazine Derivatives can be useful for treating or preventing a
Condition in a patient.
Specific diseases and disorders treatable by administration of an effective

amount of at least one Anilinopiperazine Derivative include, but are not limited to,
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When admi nistering a conbination therapy to a patient

in need of such admnistration, the therapeutic
w@g®snsi7dn t he combi nation, or a conposition oPCI0S2007/022829

conposi tions conprising the 28grapeuti c agents, may be

adm ni stered in any order such as, for exanple,

sequentially, concurrently, together, sinultaneously

RS Gne W0 PRRBRHDS 345 7 S o Rl Brerence

hefgihf f erent dosage anmpunts) or sane anmounts (sane
dosage ampunts). 15 In one enbodi ment, the one or
nore Anili nopl perazine Derivatives are admnistered
during a-ti
exert thed et ;
Vi cqrhéexrﬁmwod.p%raamb@énmheg i@ 'ih%efu‘l hﬁ t?h'?ftln@rorrﬁié@entmg a
Ani | i nopi perazi ne Derivatives and the addifional

catdma@gefandas@g‘»enn(asgatm admi ni stered in doses

T X N S p—
treﬁﬂﬁ@@' dﬁ?@'bvaé&lﬁar%i@eé’éﬁe P4 9aﬁé‘rht| EORPHBRGEMiRistering to the

Derivatives and the additional therapeutic agent(s)
patiert andeffectivecaaraountrofdmessr morgeAnilinapiperazin Desivatives.

ron DERIrALF B Blsseal Ao Eas Al Be 565 YasHRRor preventable
usiﬁ@%@?freééﬁi%’étﬁ@ﬂé m&ﬂ@eoﬁﬁt &¥e v Nifnited! tb'd?ﬁ@ﬂol@@Fe?éS@e
Dérivatives and the additional therapeutic agent

(s)
congestiyeriaagt feiluea chydiag arrhaythnaianimyosastial dnfiarctiomo etrial fibrillation,

auf et 7Ry SHOR R SBRy B el PRy Gl tachycardia,

supVBntricomar théhywaedia "eednaBNartefytisédxe, @hglfid, thfective endocarditis,
Ani | i nopi perazi ne Derivatives and the 3 addi ti onal

nontiefesiieaiendocasditis( sardiorayepatberrerinheralanenrdisease, Reynaud's

préTPRaRPh: e U EinrBESsCERl, o AP leBBis, Bumonic

stetBRIantE fricuspidi stefGEBOSI tion is suitable for
i ntravenous adm nistration. WO 2008/ 054702

PCTInusne emtytiment, the gantievaseulasdisaase is atherosclerosis.

el AR RE EAoRfincRl WERb RNl Mg g boRGRsive hear

faikiyder gi stically. A synergistic conbination may all ow
t he use of | ower _dosages of one or npre agents and/or
| esn apeihige embagimant the castiovasculas dispasgds eomnany ariery
dis%aggnbi nation therapy. A | ower dosage or |ess frequent
adm ni stration of one or nore agents may | ower
toxicity of (Treatrhentoly Prevérition of a CNS Disorder

The Anilinopiperazine Derivatives are useful for treating or preventing a

central nervous system (CNS) disorder in a patient.

Accordingly, in one embodiment, the present invention provides a method for
treating a CNS disorder in a patient, comprising administering to the patient an
effective amount of one or more Anilinopiperazine Derivatives.

lllustrative examples of CNS disorders treatable or preventable using the
present methods, include, but are not limited to hypoactivity of the central nervous
system, hyperactivity of the central nervous system, a neurodegenerative disease,
Alzheimer’s disease, amyotrophic lateral sclerosis (ALS), Creutzfeldt-Jakob disease,
Huntington disease, multiple sclerosis, Lewy body disorder, a tic disorder, Tourette’s
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reducing the efficacy of the therapy. In one
enbodi nent, the adm nistration of one or nore

wa\oBiosop: perazi ne Derivatives and the additiPCEIUS2007/022829
therapeutic agent(s) may inhpggt the resistance of a
Condition to one or nore of these agents. 10 In one
enbodi nent, the additional therapeutic agent is used

SyBhorE, PERERan AR, PSP a8t o Plib Fish 858 or SPhjzapprenia,
epnépsys mig@ine larey, Epblgr Blsrddr Heredepndatichiormasfidier

nbodi nment addi ti onal therapeutl c agent is used
hymraptws/ dla@ndart(ADhtD)md gempeatiazri bed dosage or its

k th Ll t 15.,The. d d
dostbehe ERRgiheRe inel s, Boid f Aihemar 1 dfseae™ "
confy ﬁﬁéth@F‘enibBGirﬁ@hte{?néJCNS“Gls@Fcfé‘i%‘PaH{iNﬁm HigBaser
the treatment or prevention of a Condition can be

det by another egnbodiment, hredCNS disprdesiisiALSt aki ng i nt o
consi deration the the approved doses and dosage
reginen in the package insert; the age, sex and
general heal Tieabment ld® RtaleRtfibh ofia Mikal IDig€age d
severity of The viral 1niectron or related disease or
20 dhe dnilinopipgreaingdienivatives ade Uaeftbfasitreatingror preenting a viral
di I|nop%$ Z|ne Derivative(s) and the other
Bﬁ@@ﬂf?@f’ treatlng di seases or conditions listed
abo)‘\@cé@‘hq}? mQﬁ'@érhﬁé@ih%iht Sth@ﬁré@é‘rﬁ%ﬁé%o%prowdes a method for
sequentially. This particul arly useful whe
treabm@en/emi leease meammanh a:pnmmsmgea@nwstenng m fheep@trﬂnt an

S| n sch adm ni st ered
eiEeRe mPRnr R on stk Aol RBprEraR e vy Sn The 55
Conﬂm%trhh%‘éxé’fhﬁlé%' 6ff\ﬁrhﬁﬂisea§e§ltreﬁth%lé 8r prévebtadle abihg the
onelsacapsue A k rlSIn th e sep ar at e

preﬁ%ﬁgmth@dsmcweu bot afa)m@t Imitesdwtoa Uubumawa@ilwmayylrus (HPV),
ota S he oneaor
nelghsP nSooRirts: SRy Bt D8 SHeT Hisnn ernarius
t helrppRe ehtbotlimBh theoaral wieasadTHIV st ered as
conbi nati on therapy, range from about 0.1 to about
20060 agotper eabpdimentibegtirabdisease i HEYs wi | |
necessarily occur depending on the target of the
therapy, the patient and the route of adm nistration.

I n one enboQireatment GePersvErdion 6f & Fundgdlthfection t o
about 100 ng/day, admnistered in a single dose or in

2- 4 ThpAnilinoriperazine) Dervasivas are sispbuifordraatingrrs RI¥eRjing a
about 500 ng/day, admnistered in a
fur{%l Eﬁg@‘%‘gﬂ%ﬁwr US2007/ 022829 295 singl e dose or
i n Acéowdiinglgleil ateserabodimerotheairesamddventitin proligles a method for

dosage is from about 1 to about 200 ng/day
treating ﬁl fungaldafection '%ﬁl’ﬁ?@l“énﬁ @anﬂs'ngqaqmm'ﬁevn@&t%e@sent an

effective amount of one or more Anilinopiperazine Derivatives.

lllustrative examples of fungal infections treatable or preventable using the
present methods include, but are not limited to, aspergillosis, blastomycosis,
candidiasis, coccidioidomycosis, cryptococcosis, histomplamosis, an opportunistic
fungi (including yeasts and molds), mucormycosis, mycetoma,
paracoccidioidomycosis and sporotrichosis.

In one embodiment the fungal infection is candidiasis.

Treating or Preventing a Disease Related to the Activity of a Protein Kinase
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In still another enbodi nent, the dosage is from about

1 to about 100 ng/day, adm nistered in a single dose
w@eoosn3€602t di vi ded doses. I n yet another enbodPe®n$2005022829

the dosage is fromabout 1 t2g@bout 50 ny/ day,

adm nistered in a single dose or in 2-4 divided

doses. In a further enbodi nent, the dosage is from

dos sherfifhiigtar R peatis AR BBl SRebafor oP fiftuiators
of pitteifdrdsEsindareGasetalrfol fedtivey 6Ppreventing afdisddse related to the
I nvention may al so be useful in conbination

activilyrafr@ proteindinasgdnteepatigntsequential Iy in any order)

2. BPQEi M8 aPe RO Ahru P HPRF iR Pk RS tethod for

treéﬁ’n@a diset¥el IeftE8 to HRCattiAty o %ﬁﬁ@i@m RiH#serin afpsatient, comprising
adm ni stration of at | east one additional anticancer

adepdpisterinpto éhe patientan efmctwmamquﬁqjmmrn'gore Anilinopiperazine
Degeié astlves in order to treat or 15 prevent cancer in
é\f 8ent. The conpounds of the present invention can

be |RsREEVE eké‘mPl&% SaliBo45e8a8Rtetd thesadtivity @f digro®ikinase that
anticancer agen or in separate dosage units.

areNweatabie of pgver usingfthe gaesand methads inchudes bub genet limited

to, P A AR s Rl I ilhia CRRT heid 588 "cbRa, cores,

COMEaRATTDKY,C0DK8Nauftfh lkﬂ%s@}zts‘&%h sl AurdBLAl Auréiat Blagi Aurora-C;
agents (suc as for exa but not limted to, DNA

mitogesragtivated pigtain glmadmjﬁd%mlﬁ%u glycagen synthase kinase 3

(G ERUBP &L inp 85 LB e M PP izt Effekngint kinases,

suéi®ab IG1%nd Chmwm Rin@sés, siithkig weHERWUDf&SIly (including, for
i ri notecan or canpt ost ar, or tO ot ecan

examplg, iBGFR(BERY) Hg%éﬂﬁ@ esd HERY), ﬁmnn%aéubfamﬁy (including,

for AR NG, JEP AR 1R PR IRl RORFR R fbRging. for

exampi) RDGP- aflﬂ)h@éﬁd bRt tcephdrsi CEB'F'IHb@-kItTa@@ F(LSKI-ﬂb] th8 FLK family
met hoxtrexate); al kylating agents (suc

(ingletinge FarAXaenR g ENOBRRNEr  damainHTeEepigr (:KBB@; Hetal liver kinase-

ﬁ% grfﬁgfg ﬁﬂ%{n}{ 5%% 4\3§H$ Méefﬁsﬁm%e t%%ﬁlré? 'a( inase-1 (fit-1)); non-

reddﬂil’(bl’qbrbwlﬁ tyrbSMkam@ses'Sfﬁ?/bSélﬁTd}’é 44K Sré Ffkl BtR)Csk, JAbl, Zap70,
br onp- -di hydro-5H 3

F eﬁ’é: rP§o [:Ekﬁ-]@y é\%héﬁ@ é-i!MKZaBﬂj @W\Mﬂ factor r 9¢eqtonty;5@%ee ikinases such
d SCH
asé)&%g I:?jom S%ﬁ‘i%er%g‘e %ﬁé%&%g{eg 2nm, eKegirl wort h,

Newlin one eybodimpnf, e pkes(eaatnvesztloa(orc)w@es &Méthod df irthibiting one

Janssen Pharmaceuticals), L778, 12 a farnes
or giase Gheckpaint kinages in Amatenbin neesht 9&?‘8 kcqgmw%mg administering to

thezﬂé)ﬁgérg%ﬁﬂ@?afﬂkhﬁ?@ﬁgét%zﬁﬁgu% at least one Anilinopiperazine

Derivative or a pharmaceutically acceptable salt, soivate, ester, prodrug or
stereoisomer thereof.

In another embodiment, the present invention provides a method of treating,
or slowing the progression of, a disease associated with one or more Checkpoint
kinases in a patient in need thereof, comprising administering a therapeutically
effective amount of at least one Anilinopiperazine Derivative or a pharmaceutically
acceptable salt, solvate, ester, prodrug or stereoisomer thereof.
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Company, Wi tehouse Station, New Jersey), BM5S 214662

(a farnesyl protein transferase inhibitor from
w@eiosHdd7eMyer s Squi bb Phar maceutical s, Pri ncetPCT/USE07/022829

Jersey); signal transductiomg8mnhi bitors (such as,

Iressa (from Astra Zeneca Pharnmaceuticals, England),

Tarceva (EGFR ki nase inhibitors), antibodies to EGFR 5

Nov i #ndER R, T bresBBL pORAR3TaloWeH 2 Biathbg Bt reating

oné 6? ﬁidré@?é&s’é@@és@éuaté@ﬁvltﬁmmkg oint RHa@@ ¢dhpAsing administering
Schering- Plough Corporati on? eg- I ntron (from

to &paﬁemhg-rrqedug‘rswbrtmtmenbag eaabammﬁailmop}paraq;we Derivative, or a

SRR ScoRtiRR Al a6 Ut EetarpRor il B Serepisormer tereot
andlﬁtlI IddsPBAE a@ﬂttioﬁanﬁﬁtr caﬁ‘ﬂ:@ﬂhgehﬁ Whedeinlké aﬂid%rﬂ@bf the at least
limted to Uacil nustard, Chlornethine, |fosfan de,

onwwmpmerame&qmuue Iandnhp@biea&tmne anticancer agent result in a
mel am ne, ara-C, adriamycin, cytoxan,

rieth
the@%qtgpy?ﬁerp (Colar(r) from Genzyne Oncol ogy,
Canfy stilognothBisemebdmeéntsihe ﬁeaém |ht/é1|¢t|dri—§|*é>%to%ts(d Inethiedof

Janssen-Cilag Ltd.), aphidicolon, rituxan (from
treaing rarslowiBgdhe progressionvia disease BSspcatashvith pneasmore

Chihidy kind88h 4'pdtie fin F¥BHIRG(ERT, darmiiaind Minidflehg a

thé‘rb#&ﬁfe@hy @ﬁeéf VeaMbUND8Na PREAhAEBLtICAPSGADASIASeMH comprlsmg in
ent ost a from BC Cancer Agency), triapine (from

combmatuonr&trlemt Onei piwrm)acedtlccajby a(ok:eptabE o3uiek and@t trgst one

Al A TS, AR AR B R Bt et ester,
prddﬂéi‘%?%le?éé@@mmerem 101 731
-2' -deoxy-2' - (fl uoronet hyl ene)cyti dine) and

ge ond embodiment; the eheckpaintikinaseaio keninhidtiedemasiyaied or
redifiglis Ak T BphBiasisadiineh? e sheckpointiiasg fafs inhivited

mddalaied ioh eeguthtedns ¢H@l n,  Dacar bazi ne, Fl oxurl d| ne,
Cyt ar abi ne, 6-Mercaptopurine, 6-Thi oguani ne,

Fi uuge%eﬁ@oﬁﬂagphmepreﬁsat inveation PTCP\@QQQﬁlﬂﬁethOd of inhibiting one

or e WbShekidgee' 10 A R kP8 e, SO R &umipistering to

theMpatignit atthefapeu\/lcaw;egﬁfm;ve%rﬂomfrat Id2gst onenlindpiperazine
Daunor ubi ci n, Doxor ubi ci n, gl rubi cin, |darubicin,

Derivativeaps @ |pﬁa"Dé@§<‘§ﬁl§@“¥naﬁ9%Ptﬁ |Q\;$&|b|$95’|a¥ﬁ @ster, prodr ug or
Teni posi de 17a- Et hi nyl estradi ol
ste&d@?ﬁfﬁle gﬂelngestrol Test ost erone, Predni sone, 30
Fl unxamhéeemmedurﬁbmm preseanimvention privides a method of treating,

Test ol actone, Megestrol acetate, Methyl predni sol one,
r@s@’@@f‘éﬁsdﬁfém ﬁr@ﬁﬁa%ﬂ)ﬂwlatw |V‘éch¢'Pﬂ)Pbﬁ@fe tyrosine

t
kin Eé’fr?% rp'tagghﬁ r}f?gd"lég S8ty 05 ﬁ?hs ¥ Rnistering a therapeutically

nog rahus
effective amount of at least one Amlmoplperazme Derivative or a pharmaceutically

acceptable salt, solvate, ester, prodrug or stereocisomer thereof.

In another embodiment, the present invention provides a method of treating
one or more diseases associated with tyrosine kinase, comprising administering to a
patient in need of such treatment at least one Anilinopiperazine Derivative, or a
pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer thereof;
and at least one additional anticancer agent, wherein the amounts of the at least
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Medr oxypr ogest er oneacet ate, Leuprolide, Flutam de,
Torem fene, goserelin, W 2008/ 054702
weEamBISa0D 7/ 022829 297 Cisplatin, Carbopl ati nPCT/US2007/022829
Oxal i pl atin, Aroplatin, Hydrgggurea, Ansacrine,
Procar bazi ne, Mtotane, M toxantrone, Levam sol e,
Navel bene, Anastrazole, Letrazole, Capecitabine,

Rel axafine, _.Drql oxaf.i ne xamet hyl mel amd ne, Avastin, . .
ong I RPIRETa gDk DETVALF anddRE LTEaS A6 ARTcaRcs; SORDt Kekultin a
theYapeuitk &ffere, Profiner, 5 Erbitux, Liposonal, Thiotepa,

Al tretam ne, Mel phal an, Trastuzunmab, Lerozol e,

Ful lrestill anatheesmbodinen, theupresent iaventiart provigieisce method of

.t uxi mab, . 5 and Canmpath. .. 1n one enbpdi nent. the
treglind Or A HIEE RS PraUEreIon D1k fiseRst SRFOALE] Wit Sbe i fore
tyré8IR8 kindBeshh Al pdtient M AEetPtHErBof, ESMPYISING adrAmidtering a

et oposi de, irinotecan, canptostar, topotecan,

thegapéutically leffedtivacamoant ok phaimacagicat epmposiion comprising in

coitbyialBheaifanone Phaliiasg Ty Rctaplb e £9igT abg at logag one
Anﬁiﬁ?ﬁ@%miiﬁ@%ﬁ‘ivaﬁ% ?&\@ph&ma&%baﬁ, é%z:e bt sEltesNeste, ester,

Intr ara-C, adriamycin, cytoxan, I t abi ne,
pradragior stereoisoher ghereofret hi ne, | fosfami de, Mel phal an,
Chl oranbuci |,  Pi pobronman, Triethyl enenel anjne,
Tri B Sl empsrRESHR oM siragbere BRnCCApibeg medulated or
reduPareais VEGRR (VEGZPR), EGFRS HERAIIAE! DAK dJrlTeR!rdrdl 86mbination
Cyt ar abi ne, 6-Mercapt opurine, 6- Thi oguani ne,
thereafdar abi ne phosphate, Pentostatine, Vinblastine,
Vingristin Vi ndesi ne Bl eo in, Dactino 1 ¢ P
ot BTtiocBBRL TG Beaset PN proviod A iR ReR of inhioiting one
or Mor& PRV L kihasEs i patiehtimdided tMetedTy édMpfising administering to the
L- Aspar agi nase, Teni poside 17a- Ethinylestradiol, o
patignitahifiesapewicatly effectiuesamount ofras, le@stane Aniliagpiperazine Derivative
Fl uox terone, 2 onpst anol. one.propjonate, .
or & B AR ey ogRiale SE RPRE G PER R steymaisomer
thdvbebfry! t est ost erone, Predni sol one, Tri anti nol one,
Chl orotri ani sene, Hydroxyprogesterone,
Ani Hognethet emiogimens theapigsenhimvention provides a method of treating,

or Y5 i GOGER S BT A 0805 S5 HANRY Wi soag TGS Pim-1 kinases
in Apasent infhecdr theridragomprisifg behffisteriMgt DYRMAPARRallY effective

Levam sol e, Navel bene, Anastrazol e, Letrazole, _
amoané of atlepaongRANntingpipesazingDsriyrtive ras a pharmaceutically

ackiFalR. s, SONR, Yrer, VRRK UG or RETEGROMGr MTEPE e,
Pr ofri aBsthe Fehibodimend, iR pragkent iNveatiew providdd & nddthoe of treating
Mel phal an, Trastuzumab, Lerozol e, Fulvestrant,

one ok mpajﬂ@aqeﬁmma@@ withiRigk 1 i@secoomprigipgiadministering to a
paftah neBARASUEN tMAALAT F 1e5BY RniliEbpBIine B&tiGAtive, or a
pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer thereof;
and at least one additional anticancer agent, wherein the amounts of the at least
one Anilinopiperazine Derivative and the at least one anticancer agent result in a
therapeutic effect.

In still another embodiment, the present invention provides a method of
treating, or slowing the progression of, a disease associated with one or more Pim-1
kinases in a patient in need thereof, comprising administering a therapeutically
effective amount of a pharmaceutical composition comprising in combination at least
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30 Aranesp, Neupogen, Neul asta, Kepivance, SUl 1248,

and PTK787. In one enbodi nent, the other anticancer
wW@o®nos4782 a pl ati num based agent, such as ci SpCHUB2907/022829

carboplatin or oxaliplatin. 289 another enbodi nent, the

ot her anticancer agent is an al kylating agent. WO

2008/ 054702 PCT/ US2007/ 022829 298 | n anot her

on BRa AR gl 3cGePBhi LEr RE 5t RORFBnb Arfindeiiiazine
Defivalive @ﬂ@‘ph@fmﬁé@.ﬁiﬁaﬂ? Abceptableosdle soRatd, Eiere pratag for
IS a topoi sonerase inhibitor. 5 In anot her

stegepisames thereohe ot her anti cancer agent is a

t neSREBNTREI Rk 4P hefsient inveiSh altvidea Fothed B fgating one
or Aié I¥ea8BE Ads 58 Ated WilS aﬁtAlﬁbré‘thHQéWﬁpr@@?bdpﬁm@tenng toa

spi ndl e poi son. In another enbod | ment
paaentl io med rofagehﬁrelaynant alrieastone Aathnopnperaznne Degivative, or a

prefyadatioaty SofhiabibeoRobal SElkoRBdG o SRrROBAe! thereor

an@%%t bABSRIdHRAN hRfchrieer agBneWheréin thE R@founts of the at least
har maceutically active ageiit or treatnment wthin it

onelde'uig@mmfgememrn@tlamrﬁ the tat deaSboOReianticancerragent result ina
th al o ci nﬁe Cgas been found to act synergistically with
S1G ) ﬁ toxic agents in inducing apoptosis (J. Cell

SCi |n aﬁdtﬂ%?brrﬁaﬁim@ﬁtg?he prosBnt InvBARbP BFAAdda method of treating,

Derivatives may al so be adm nistered sequentially wt
or Rlowimg trmpnogaemn of, mseamaascmgﬁad svitkheme ar more Aurora kinases

in & PRBREC D e HeBd iarmersifa ALREREE o fiesfPeuticaly effective
ansiimt Bf & phatmaseutfdl corpRstiBhabmstisike i scthbin@ioRaY 18t one

adm nistered either prior to or after adm nistration
phaﬂnamﬂcatby\acc@ptablem&mer and ayleasbame; Aailisopiperazine Derivative or

a AeERGEHiCaly AekPlans Sal SoAG e imdRUELr sterEBisomanereot.

t he|pgAd @R drheAt The b?ésfe@att irRntivh Providés ﬁaﬁétﬁbd of treating one
agents. Cancer Resear ch, (1997) 57, 3375. Such

or mere dispases associatachwith BHRYCHR epgndentd@mm sogKirising

acifhibEfingab o Fatiiin Bl SRR Eh Bifount of adicst compound,

whigh @QﬁfSAﬁHJhoplbeiﬁzm& Dedvafe, bMa 9h§ﬁhaé§l]tscaﬂp ﬁ@éé;ﬁhﬁ@ salt,
adm ni sterin (g to the atlent an anpunt of at | east one

solygtenestarnpiadseg o steée@éemeatthe/reof @ndarpamonatefat leastgne

so@iff 84Bofnd. ko2 Bhd Bafpcil Ysing B R Rnd¥r agent ifisgprt from

the Aailihopiperazine Derivative, wherein the amounts of the first compound and the
second compound result in a therapeutic effect.

The Anilinopiperazine Derivatives can also be useful for inhibiting oncogenes
that encode for protein kinases. Non-limiting examples of such oncogenes include
C-Met.

Treatment or Prevention of a Proliferative Disorder

The Anilinopiperazine Derivatives are useful for treating or preventing a
proliferative disorder in a patient.
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nodal ities, wherein the anmpbunts of the

Ani | i nopi perazi ne Derivative(s)/ other treatnent
wore@alos4792 result in the desired therapeutic ef PE€DUS200TI022829

one enbodi ment, the at |eastagge Anilinopi perazine

Derivative and the one or nore other treatnent 30

nodal ities act synergistically. In another enbodi nent,

L PeABRoliED 4§ APRANER BB TAnBH 16,288 o Heinoo o

treaisl &ipreiferative dilsftfrdémhoéjg cér'hgng'h %rdrﬁuhméﬁ@fo the patient
modal ity is surgery. WO 2008/ 547 / US2007/ 022829

an effectiveramoegnhet orgrbbaaie Anilinopipesarise Derivativesit

* nemyefidive el ot i isarf it A Haayg iable using
théﬂ@@eﬁﬁmbﬁdﬂéﬂﬁélu&@%we‘ﬁotﬂﬁﬁtb@%cééndéﬁ‘c&th@%scleross benign
therapy. The pharmacol ogi cal properties of

prqs@atpd\ypespmnat Iarmhalmdamrrm’coma;poﬂwoss oeufa- fnhmnnatpss
atr e o8is, B RATRER SRS, atita) Beoyiads. DiGHBRUpASHrits,
reshEUS RARIRPaRgiBAIachPer RasouldH sufgéi) TRASEIIBRAR R Tdtthation,

_ to the inv ion and their salts, solvates, ester or
lnflprrwuatpngowebdlsemstransplmtm mﬂntmnsendoﬁom shack, idiopathic

pull nvent |f nis sceaﬂéjrlna%e%sd ﬁ é@gﬁﬁghiecal

Ani | i nop| pera2| ne Derivative, or a pharmaceutically
accept abl e salt sol vate ester or prodrug of said
compound and at Indu Apopitosis accept abl e

S T

apbptesis. ,n@'@é Epgeutically acceptable carriers can be
either solid or 1liquid. Solid form preparations
i ncAacerdingyidn oneterabedimentii thp eresentdnyantion provides a method for

inofEfSRE S ELTANATE 1T PR, otk SRRl 3a RS the pationt

an REFeeRVYE amuUNY 6f 6ME bemo?étAnnﬁwpﬁ;&&hgnéq:berﬂfa«méé lers are
20 known in the art, a% magnesi um car bonat e,
er

meghbe iapeptatisaeapense i w@m agarietyefttugean digsiases and the

AR5 el B i, B B Bl B BB s gk e or he

tre&tnsentl f Tapten RavirR adbtticra ipravarmivrdfAiDS deaiopaeat iarkiv-
met hods of manufacture for various conpositions may be

infeciad dndividuals, apauieimmune fiseaser(inglugdingsbytmat dmited: tosystemic
Iup§§! SWe?mat]o%E, mbﬁﬁr‘ﬁﬂne (I'H'g(? 8 ed é\(@ﬁ'}erulonephntls, rheumatoid

arthritis, psoriasis, inflammatory bowel disease, and autoimmune diabetes mellitus),

a neurodegenerative disorders (including but not limited to Alzheimer's disease,
AIDS-related dementia, Parkinson's disease, amyotrophic lateral sclerosis, retinitis
pigmentosa, spinal muscular atrophy and cerebellar degeneration), a
myelodysplastic syndrome, aplastic anemia, an ischemic injury associated with
myocardial infarction, stroke and reperfusion injury, arrhythmia, atherosclerosis,
toxin-induced or alcohol related liver diseases, hematological diseases (including
but not limited to chronic anemia and aplastic anemia), degenerative diseases of the
musculoskeletal system (including but not limited to osteoporosis and arthritis)
aspirin-sensitive rhinosinusitis, cystic fibrosis, multiple sclerosis, kidney diseases
and cancer pain.
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25 Publishing Co., Easton, Pennsylvania. Liquid form
preparations include sol utions, suspensions and
weruwBesoNms. As an exanpl e may be nenti oned waP@&r/US2007/022829
wat er - propyl ene gl ycol solut2gns for parentera
injection or addition of sweeteners and opacifiers for
oral solutions, suspensions and enulsions. Liquid
form preparati ons may al so i nclude solutions for 30
i ntranasal adm ni stration. Aerosol preparations
sui tabl e for inhgkatment BRPréventise of Qaticepns and
solids in powdér torm which nmay De 1 n conbi nation
wi t ihe AstilinopiperazinedDenvalives grabseful tarrtraading aspeeventing cancer
. rt conpressed gas, e.g. nitrogen. W 2008/ 054702
n %’8?}?@2007/ 022829 300 Also included are solid form
Pr epgESHdirtly, ih litle ehBodifictdne dr@sé’rﬁ lﬁﬁmﬂnﬁﬁéwdes a method for
shortly betfore use, to I|qU|d orm preparations fo
treatingheancardn agpatieat,.ccanepriging administeringtto dhe patiemnt an qﬁe@nve
nclude sol utions., sus ns _and enul si ons

ameioY BLARE of Htord Aotk ORI e 20 e el | ver bl 6

t r anREeative b)(am?lt% oﬁ:afnbéfbsl‘i'@étﬁBle &%FQOéhtbbRent?slﬁQ%e present
take the formot creans, |otions, aerosols and

mehedssinchuslea but amwncuidmmtaﬂ tockancers af tf\edmed@rrrbreq@é,tcmion rectum,

otk Werpb R SHR! S5 i Fan S AT BT yRE Bancer,
mdsowilioht) afbgightéelbgariéel) neag @ngtieck! 8 us, gaII bladder,
Preferabl’y the conpound 'S adni ni stered or al

ovany; panefieassstpmachy oetvix, thyroisk prostater orsskim ( |go||udmg gguamous cell

Ca%?@"afir‘] %b%&%‘)m‘? rﬁ%ﬁ?{°%{9%&§&@%$ ﬁi E{T}&quati ﬁagfquqt. twg\udmg but
nof ifited €N RukemMid Suchiag b\éutéQQmﬁhberebﬁehNa Thesic Wihbhocytic

doses COI’]t ai nin appropriate quantities of the active

leukemia e acutedymp oblasacﬂe;dtanve, allwnnlnome, such as B- ceIHumphoma

T- S rsheBhE gyl it e o HioBbS B L RHEY caf
lyrﬁpil'ﬂimélbﬂdhtl@ c@@i&nﬁ%ﬁhdrﬁa amQdlonfd8r Birkeltts I9ﬁfbhoma) a cancer of

iment, the quantity “of active conpound uni t

unlﬂ@@@n @rlgm bemaiopeiatic wmomfabmlelddlmgeglncwmbut netdimited

to, Byt A ERtHE pfERRES okt RDblSkpQlap e brkgme and
prémyeloByticieakemia; 10 ordof mesanchiymedl cighedhetading buteot Bfhited to,
quantity of active conpound in a unit dose of

fibiasagearaa apd rhabdemipsareamal tuneis afdhe septial anpagpharal nervous
sy&@ﬁmt W‘?Jluc?HB%%‘t B fimitbd %o BHAR trh¥rLEudChd ¥R SSHBRAYRM, '

neuroblastoma, a glioma (such as glioblastoma multiforme) or a schwannoma; and

other tumors, including seminoma, teratocarcinoma, osteosarcoma, xenoderoma
pigmentosum, keratoctanthoma, thyroid follicular cancer and Kaposi's sarcoma.
The Anilinopiperazine Derivatives are useful for treating primary and/or metastatic
cancers.

The Anilinopiperazine Derivatives may also be useful in the chemoprevention
of cancer. Chemoprevention is defined as inhibiting the development of invasive
cancer by either blocking the initiating mutagenic event or by blocking the
progression of pre-malignant cells that have already suffered an insult or inhibiting

tumor relapse.
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dose of preparation is fromabout 1.0 ng to about 50

nmg. In still another enbodi nent, the quantity of
wa@ewsest7epnpound in a unit dose of preparati onPCEHUS200T022829

about 1.0 ng to about 25 ny2925 The actual dosage

enpl oyed may be varied dependi ng upon the

requi rements of the patient and the severity of the

A Pl B fibveSihay bt Bherll ianfiofipdEmor

angld@%neﬁé'ddd wktddigsigrt. For conveni ence, the total
Ily dosage may be divided and admnistered in

poﬂm oA §r@md|m@nt Hee @agcarstreaiqduqr @evegted irselastedtframdbreast

fre mnistr conpounds of the
canpel SRR TaLERET. DR BRk b Griale ST TERNA R Bing L rargreati
can&@ﬁ%ﬂﬂfcéﬁde'r PRUKEMIA ah8G lyAfpPRRtH.Ng to the judgment
the attending clinician considering such factors as
agén anothediembodimeat, $he eao@ertth@tpdnr emvm&ted\m $elegted from:

orediLiApeat 69Iss SRR o kB ahd Bl At 1y

dosRefe REhatimehe the "cﬁhc@fdt'?‘éélbatdr%iré\%hté@rb b@%@?céﬁé&f‘
about 0.01 ng/day to about 2000 ng/ ay of

Anilm anomqo@namdmeme the gancardtreata oopee\aﬂbediiaﬂung cancer.
A AR 8o g5 Bt S 4 SRR cancer.
a thﬂ’aﬁ@%@ enfRimBAL, tige cQﬁ@ér tReaEdoR| bﬁé\feﬂtéd)& prostate

fromabout 1 ng/day to 500 ng/day. In another
caneemhodi nent, a daily dosage reginen for oral

R T R
f 0'1n §f|liﬂhn@th@r @hﬁdddﬂhéﬁﬂ thé caiﬁéé?rffre‘abé’&'br Earé%/n‘t’éd’ |sté’ly?r5;5homa

day. In another enbodinent, a dosage regi'nen
f orln onalemﬁlme@t,rtae |cancerstr¢ated1<nmeven1e@ isyg/sakg turgor.

dodagBofr Rt enibdiinenl, i ARGk et ar BVl teq Bt Banter o the

blodﬁ)éld@mp‘h@ 100 ng/day. In still another embodinent, a
dai |y dosage reginmen for oral admnistration is from
abduong@mpdiment,dhe canagy Wegted|ar paevanted és a primary cancer.

oo APEF L enhodiBeht, 468 SAAEeY (EHERDL EveTig! is 2 mgfastaic

canagpt her enbodi nent, a daily dosage regi men for oral
adm ni stration is fromabout 15 25 /dai/wto 50
myAdafurther embodiment, theoatient it beingdegatgd isdwdle primary and

oral admnistration is fromabout 1
metﬁg%ggs:%{]tG‘géS ng/ day. The daily dosage may be
adm nistered in a single dosage or can be divided into

fromtwo to four divided B dgses.
Combination Therapy

In one embodiment, the present invention provides methods for treating a
Condition in a patient, the method comprising administering to the patient one or
more Anilinopiperazine Derivatives, or a pharmaceutically acceptable salt, solvate,
ester or prodrug thereof and at least one additional therapeutic agent that is not an
Anilinopiperazine Derivative, wherein the amounts administered are together
effective to treat or prevent a Condition.

Additional therapeutic agents useful in the present methods include, but are
not limited to, an anticancer agent, an agent useful for treating a cardiovascular
disease, an agent useful for treating a CNS disorder, an antiviral agent, an
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20 Kits 1In one aspect, the present invention provides

a kit conprising an effective anount of one or nore
wa\RoBiosIp: per azi ne Derivatives, or a phar maceurCTEE1097/022829

acceptable salt, solvate, espg3y or prodrug thereof,

and a pharmaceutically acceptable carrier. 25 In

anot her aspect the present invention prow des a kit

anfilBo 308 s itaralte dRBri a G Eabilsr A 2 e

inflafiriatory agente antiget Qgdeidforing ﬂ@btméﬂldof@pwmhﬂdinﬁe ’iated
| east one additional therapeutic agent |isted above,

disardarean antigsehamicrageniebany sombinationeafttwoerfrapre of these agents.
e BB ARERURRAE o BR8Pl ot Th R Mgt et for
recﬁIcﬁhd Qn)bﬁoteaﬁiﬁl éldéte%eﬂoi ah MRlidopiprfaARe DEIWARe.t 58Bh potential
e can e prOVI de in a it corrpr|S|ng a S|ngle
sndg@‘é@@&am@meabut a oetdinvtechts; dausea.alomiting, heastashe, fever,
etaYBY o LEIe AR, OBt 0B e R Bfir, Bt A AP fh edn.site.

VO MHH Sdrhiriste kg /au%?ﬁ@iﬁéﬂé’ﬂ&?e@apﬁﬁiamﬁeﬁt ipatedidof such

separate container conprises an additional therapeutic
adeppeistration, dhe gherapeutic.agents iy theceempbinatiencerr & cempogition or

colypBeihs LRI Ee feRneRiE ol LRIAY b AlmiibBed in any orcer

suéhas e ekampld, )éeq@éﬁﬁéltw b@ncuﬂrémlyafl.ﬁéﬁﬁér 3mPGItdndoiSly and the
present invention provides a kit conprising an amount

likerf The ameunts ohtheavariauscantives &y sueh cgmbvt&tloméhe@pyamay be

PSRRI litete R HSabA i) araife SPholneS Tiskhe Bpmaoe

anpitintg)ancer therapy and/or additional anticancer agent
i sted above, wherein the anmounts of the two or nore
i ngheane gmbadiant, theyone or maserAstilinapiperpaine Rewiatives are

i REe AR bt i eiaRionel et kb sgtafeir
propykietiaie? thevpedacleflect, bt veeraisans of a few aspects

he invention and any enbodi nents that are
f unlﬂ aeetREr gmbgdirnente the ape or mqrauknlhml@efap@ed?em\mtwes and

the A@bAInolEERE aq RS AR AFRnISIERH AbsBS chifinnly employed

whbarsuch agents hecosed ap peorwitherapy foseatirly 4 Cathdition. t he

rel evant art and are intended to fall within the scope

of imanethgermbedimeantyihe one or more Anilinopiperazine Derivatives and
the additional therapeutic agent(s) are administered in doses lower than the doses
commonly employed when such agents are used as monotherapy for treating a
Condition.

In still another embodiment, the one or more Anilinopiperazine Derivatives
and the additional therapeutic agent(s) act synergistically and are administered in
doses lower than the doses commonly employed when such agents are used as
monotherapy for treating a Condition.

In one embodiment, the one or more Anilinopiperazine Derivatives and the
additional therapeutic agent(s) are present in the same composition. In one
embodiment, this composition is suitable for oral administration. In another

embodiment, this composition is suitable for intravenous administration.



10

15

20

25

30

A nunber of references have been cited, the entire

di scl osures of which have been incorporated herein in
W b@sosent i rety. 20 WO 2008/ 054702 PCT/ US2007/PRR82307/022829

303 WHAT IS CLAIMED IS: 1. Z9gonpound having the

formula: O YAr H r~-NRI1 R2 n Rl RIO R3 Rloa P

WR3a 5 (I) or a pharmaceutically acceptable salt,

oo Bb e Bhta, BHApARe e BEEOA RS g BEShaSionel therapeuti
agéﬁ@é;)tda?ﬂé’ét Ul efner sWB?Qi%tuGallleA ne@éﬂc cnibihation may allow

al kenyl, al kynyl ,” halo, -(al kyl ene mar?/
the us&e @Maﬁeiogages of one leymprera@eatsyand/or ess frequent administration

of or%% iﬂene nYicléfi ﬁ'&pm%;kﬁlthglra%@e)mgﬁgrecfos%gldr less frequent

admimsHalie) ohd 8k RIHE h@bﬁf%nay%\ﬁéﬂo&mﬂ?bf ¢ therapy without
cycl oal kyl , heteroaryl, heterocyclyl or

redmmti@@ﬁueaw ofgthedpetamy. be optional |y substituted
subgtltu nt s be th

i + ThpRe EmbbaiPERD th 48R TS uAioT 0L AR of frgrd AriiiGRicErazine
Defr‘l(%hﬂvesaéﬂfd’ the éddih@ﬁélﬂhérapeﬁﬁb %bbﬁ%%? mag'(uﬂ%@the resistance of a

kyl ene) m O al é -0-ary kyl,
Condmnytlo one(@n myrean these:lageatskynyl aI kenyl ,

E&)é{al k lﬂf%ﬁédd't'g{%)tgal oaILg% d%ﬂék%% ts known

the(rabéuthc%!ﬂ?)e'ﬂfebﬁ&@l‘j@@é Yin anétﬁbkéh%@)rﬁéﬂﬂetr% Qéd‘ﬁbdél tR8f4peutic

-(al kylene)maryl; wherein an alkyl, al kenyl
agankignisedgtdlsmaranalip presaibedidasagewnn lanotmr@mtmdlment the

oGl Serele el < Dok s B8 WP B HrBa G dosage or

ltsk%Wﬁ)tﬂerap@b@hWef?édﬂve dgvad. - O-al kyl ; wherein any

cyclic Rl group can be optionally
The doses and dosage regimen of the other agents used in the combination

therapies of the present invention for the treatment or prevention of a Condition can
be determined by the attending clinician, taking into consideration the the approved
doses and dosage regimen in the package insert; the age, sex and general health of
the patient; and the type and severity of the viral infection or related disease or
disorder. When administered in combination, the Anilinopiperazine Derivative(s)
and the other agent(s) for treating diseases or conditions listed above can be
administered simultaneously or sequentially. This particularly useful when the
components of the combination are given on different dosing schedules, e.g., one
component is administered once daily and another every six hours, or when the
compositions are different, e.g. one is a tablet and one is a capsule. A kit
comprising the separate dosage forms is therefore advantageous.

Generally, a total daily dosage of the one or more Anilinopiperazine
Derivatives and the additional therapeutic agent(s)can when administered as
combination therapy, range from about 0.1 to about 2000 mg per day, although
variations will necessarily occur depending on the target of the therapy, the patient
and the route of administration. In one embodiment, the dosage is from about 0.2 to
about 100 mg/day, administered in a single dose or in 2-4 divided doses. In another
embodiment, the dosage is from about 1 to about 500 mg/day, administered in a
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fused to a cycloal kyl, aryl, heteroaryl or

het erocycl yl group; such that when Rl is heteroaryl,
whedeodoyrl yl or heterocyclenyl, these groups BCEUS2007/022829

attached to the rest of the2g®nmpound of formula (I)

by a ring carbon atom 25 WO 2008/ 054702

PCT/ US2007/ 022829 304 R2 is H, aI kyl , hal oal kyl ,

SrEAERIBIS 4 HLREE) S B BB o

ab6@\r bﬁﬂa@émmdmmddash adinisteréd irha athle dosaon lrﬁﬂﬂb@ivhd'ed doses.
group; R3 is H, -alkyl, haloal kyl, hydroxyal ky

In stqlhamq;heh@mhpdxr@mu( m)czqsag(eas Krdne Abput 1 & abmqtqcmgﬁiay,

adinifite ERTA S €8S obin ot fiMdedise 37 VEEindthey enBdiment,

the @oéayerrsarmhb@nvi 10 ﬁbébﬂﬁb h')déd%f d@i%lﬁfs%‘fhéﬁhbl'a sifig§leddse or in
R3a is H, -al kyl, hal oal roxyal kyl ,

2-4 dixideg @e@)smla(adpnmspmbod(raemy thendgsageNisiany akoubi to about 20

i S BRI oot RoRB iR P4 I led™ T

(al kyl ene) m heteroaryl, -(al kyl ene)m heterocyclyl,
- (al kyl ene) m N( R8) 2i (aI kyI ene) m  OH,
- (al kyl endiomMRINADIRS pf\tie ne

| o P RIGTRAEE %?@f@maﬁ% 43 %rgf M&Rﬁ%"z
(admanéQér@h ethePor Se & ét“ii%llwﬁaﬁgbﬂl iwathkone or more separate
CR2ZC(O NH(al kyl )2 or 15"NHS(O 2R6; R5 is H, alky

antigayicer iveatmeRnis,suChras. SuAgery, atlm mfaeﬁdnolognqasth%apy (e.g.,

an @agﬁ:roe? gﬁ‘gﬂgk %‘h%ﬁpytaiﬁi/br %gyag !p);s]; Zraelit%grl cgfy%;?asq one additional

anﬁdﬁ&@'agéht @lﬁeFﬁt%@rﬂﬁﬂe Anmﬂéblp@%ﬂrﬁé B@‘ﬁ@aﬁ\fesqﬁfn bRder to treat or
i ndependently H, ene) m arvyl 20

prwnkyammim&mtmc%eﬁompqmdswfé predest énveation can be

o Y ETHED 5B i B P ALA 858 aBEpl &P soparat

dog@guh@e) m heterocyclyl, -(alkyl ene)m heteroaryl or
- (al kyl ene) mcycl oal kyl ; R10 is H, -alkyl, hal oal kyl,

hde@k'ylﬁanlng exa(rmlq’@o ol @nticRager, agenis (@lse kapwn as anti-

nepRa{ 20%R] s0RC YorThE) Friihgnor nfabe Moty ot e

pr?efﬂt Htvteaﬂlljﬂldhclmdn oytostatieragedts; @ytoroxit agents @akh s for example,
eterocyc
but not I|m|teyd toy DI\?A mteractwe agents (such as cisplatin or doxorubicin));

taxanes (e.g. taxotere, taxol); topoisomerase Il inhibitors (such as etoposide or
teniposide); topoisomerase | inhibitors (such as irinotecan (or CPT-11), camptostar,
or topotecan); tubulin interacting agents (such as paclitaxel, docetaxel or the
epothilones); hormonal agents (such as tamoxifen); thymidilate synthase inhibitors
(such as 5-fluorouracil); anti-metabolites (such as methoxtrexate); alkylating agents
(such as temozolomide (TEMODAR™ from Schering-Plough Corporation,
Kenilworth, New Jersey), cyclophosphamide); Farnesyl protein transferase inhibitors
(such as, SARASAR™(4-[2-[4-[(11R)-3,10-dibromo-8-chloro-6,11-dihydro-5H-
benzo[5,6]cyclohepta[1,2-b]pyridin-11-yl-]-1-piperidinyl]-2-oxoehtyl]-1-
piperidinecarboxamide, or SCH 66336 from Schering-Plough Corporation,
Kenilworth, New Jersey), tipifarnib (Zarnestra® or R115777 from Janssen

Pharmaceuticals), L778,123 (a farnesyl protein transferase inhibitor from Merck &
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Rl0a is H, -al kyl, haloal kyl, hydroxyal kyl,
-(al kylene)m C(O N(R8)2, - (alkylene)m NHC(O -R9 or
WO ¢@Bkyd47ene) m N(R9) 2; each occurrence of R11 iBCT/US2007/022829
i ndependently H, al kyl, hal opdyl, hydroxyal kyl, - 30
(al kyl ene) m C(O) N(R8) 2, - (al kyl ene) m NHC(O) - R9 or
-(al kylene)m N(R9) 2, or any R11 and the ring carbon

Coflsaghof birobse safol Ve e P isoa it WiartHot Riotein

traﬁéfePés% inhiditad ﬁBﬁPBﬁﬁfdl-M)}érs @q'@)ﬂb Phéﬁ‘t‘\éfddtﬁ@ﬁ%”‘t’ﬁh&éton New
(al kyl ene) m het er oar ene) m het er ocycl

Jersgyp)signal knansdudiion) mYnimtprs s@{ica)szlreaea frerarAstra %eneca

Praufacaital Endiaid) ThreelhEGRA Kindss Mhibfafl ATPGiRS o EGFR

(e. QO'GE@S) GLEEVECY (€-8b Kih&sé fHhasioR from l%vﬁﬂfsbpﬁ‘arméﬁﬁltlcals

d whérein the aryl ene or heteroaryl ene group can
Eaepﬂanown Nesudarsey i intdrfarans sychtas, 4orsexasnpleuintnos, (from Schenng-
PIQURICERRALART)- BEETER (Fomnaiarigs Rlpkgh Coforationkysprmonal
thaéé%b&hﬁf@tﬁh&ﬁ@ﬁata% @bmﬂlﬁa?nonssﬁﬁ C; %@rﬁ?cm cytoxan, and

(02 S(O 2NHRY, - -C(O
gemgcitakipeene) m C( O) N( R8) 2 NHC( O Ro, haI oal kyl ,

hyd | kyl, = Ch d 10 N2, h. t hat A is. :
Y R i B ST acBURLkl 1500 Bt i to raci
md%‘t’é’fﬂo%'lbmféﬁhlﬁe ﬁ%ﬁéﬁﬁde nﬁlghara% C‘P\'Ioraﬁ(b?ﬁ':}lzPrpoB’ﬂﬁﬁ&h”

bot h’ R4 groups and carbon atomto
Tnetnyjemmelatmm;ra{a G;aaﬂrmmmymm;a:ylt@(a‘ro Oimfaraigme é@ldtqt% fram

GelgyTie Clfutioy XWBrigde Magsachlsalisf Whdibig (Lltar® from
Janége'ﬂzairla@ Ltd. Naphﬁﬂ@&loh hﬂhx&ﬁ %h@eﬁ@ité@ﬁmlogﬁﬂd‘ebp Fnitinib

present, -C(R7)-; each occurrence of

(Sutent nfaj@pd?fmnl |d,asetnmb (Q[ BMS-354825 froncBestol-Mygirs §qﬂrbchh

te%%ﬁhgglpﬁ o éo rgisf,lgﬁér}%q)s ﬁgﬁE efluooaggﬁl%gﬂgéhﬂigénnb}mology
As§déihfé%|) KdntoSiatif (REMBC %&@W@%ﬁ@@ ‘Pﬂi@duﬁéﬂ(ﬁ‘bm%?n

benzof Used heterocyclen he conpound

Pharraaaeqt;camied@on (lrami E Ilopaei@;n Group), tamldox tfram i Therapy

Dy ERE At FREERRbop b BBfiJox BB, Bsaminoryfiging:2scatboxaldehyde
thl@yémllé'a%dbdne bvpReroA, 7313;1%@);2 d@oR?fﬂgﬁluorf)er@ﬁWéne)cytldlne) and

pyrrolyl, |ndolyl N-al kyl i ndol'y
gemcitabine.

Other useful additional anticancer agents include but are not limited to
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fludarabine phosphate, oxaliplatin, leucovirin, oxaliplatin (ELOXATIN™ from Sanofi-
Synthelabo Pharmaceuticals, France), Pentostatine, Vinblastine, Vincristine,
Vindesine, Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin,
Idarubicin, Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase,
Teniposide 17a-Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone,
Fluoxymesterone, Dromostanolone propionate, Testolactone, Megestrolacetate,
Methylprednisolone, Methyltestosterone, Prednisolone, Triamcinolone,
Chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
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or O30 whereinr is 1, 2 or 3. WD 2008/ 054702

PCT/ US2007/ 022829 306 4. The conpound of claiml1,
wob@ses4T0RL is: CONN N ~NCN S NN N N~ N PCTDUE20bI7/022829

HH N/ ddFd N H2N\ / HZNMGEN OO0 ~0 i i HN\ S -\

/| & 5N NN - - - N OOS~S O\ / ,N N/ N-0

O/ \V/ O MHNor NJ5. The conpound of claim1,

i ol SSaRaAH e ERE WS
Pr%rgé‘gng,ggﬁét_aﬂ.@, N’fgto&hﬁirﬁh@,ié%ﬁﬁi%l@, Klavelb&nanAn&strastie,
Letrazole, Capecitabine, Reloxafine, Droloxafine, Hexamethylmelamine, Avastin,
Herceptin, Bexxar, Velcade, Zevalin, Trisenox, Xeloda, Vinorelbine, Profimer,
Erbitux, Liposomal, Thiotepa, Altretamine, Melphalan, Trastuzumab, Lerozole,
Fulvestrant, Exemestane, Fulvestrant, Ifosfomide, Rituximab, C225 and Campath.

In one embodiment, the other anticancer agent is selected from: a cytostatic
agent, cisplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar,
topotecan, paclitaxel, docetaxel, epothilones, tamoxifen, 5-fluorouracil,
methoxtrexate, temozolomide, cyclophosphamide, SCH 66336, R115777, L778,123,
BMS 214662, Iressa, Tarceva, antibodies to EGFR, Gleevec, intron, ara-C,
adriamycin, cytoxan, gemcitabine, Uracil mustard, Chlormethine, Ifosfamide,
Melphalan, Chlorambucil, Pipobroman, Triethylenemelamine,
Triethylenethiophosphoramine, Busulfan, Carmustine, Lomustine, Streptozocin,
Dacarbazine, Floxuridine, Cytarabine, 6-Mercaptopurine, 6-Thioguanine,
Fludarabine phosphate, Pentostatine, Vinblastine, Vincristine, Vindesine,
Bleomycin, Dactinomycin, Daunorubicin, Doxorubicin, Epirubicin, Idarubicin,
Mithramycin, Deoxycoformycin, Mitomycin-C, L-Asparaginase, Teniposide 17a-
Ethinylestradiol, Diethylstilbestrol, Testosterone, Prednisone, Fluoxymesterone,
Dromostanolone propionate, Testolactone, Megestrolacetate, Methylprednisolone,
Methyltestosterone, Prednisolone, Triamcinolone, Chlorotrianisene,
Hydroxyprogesterone, Aminoglutethimide, Estramustine,
Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene, goserelin,
Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane, Mitoxantrone,
Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine, Reloxafine,
Droloxafine, Hexamethylmelamine, Avastin, Herceptin, Bexxar, Velcade, Zevalin,
Trisenox, Xeloda, Vinorelbine, Profimer, Erbitux, Liposomal, Thiotepa, Altretamine,
Melphalan, Trastuzumab, Lerozole, Fulvestrant, Exemestane, Ifosfomide,
Rituximab, C225, Doxil, Ontak, Deposyt, Mylotarg, Campath, Celebrex, Sutent,
Aranesp, Neupogen, Neulasta, Kepivance, SU11248, and PTK787.

In one embodiment, the other anticancer agent is a platinum-based agent,
such as cisplatin, carboplatin or oxaliplatin.

In another embodiment, the other anticancer agent is an alkylating agent.



10

15

20

25

30
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wherein Zis CH 11. The conpound of claim6, wherein

Wis NH 15 12. The conpound of claim®6, wherein Wis

-t ggrembaBinig Bstin B aFlfirEet ApebR e eyigia. suen

asmcn%e@(qhbmswg) 20 15. The conpound of claim1,
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cl almstill ammheeembod@@itoﬁp otpepanrayeey agent is a topoisomerase |
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B R3a is: NNN/ ILL 11 iN| H H- H- HEN HEN HEN
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inhibitor.

In a further embodiment, the other anticancer agent is an antimetabolite.

In another embodiment, the other anticancer agent is a spindle poison.

In another embodiment, the other anticancer agent is an antitumor antibiotic.

If formulated as a fixed dose, such combination products employ the
compounds of this invention within the dosage range described herein and the other
pharmaceutically active agent or treatment within its dosage range. For example,
the CDC2 inhibitor olomucine has been found to act synergistically with known
cytotoxic agents in inducing apoptosis (J. Cell Sci., (1995) 108, 2897.
Anilinopiperazine Derivatives may also be administered sequentially with known
anticancer or cytotoxic agents when a combination formulation is inappropriate. The
invention is not limited in the sequence of administration; Anilinopiperazine
Derivatives may be administered either prior to or after administration of the known
anticancer or cytotoxic agent. For example, the cytotoxic activity of the cyclin-
dependent kinase inhibitor flavopiridol is affected by the sequence of administration
with anticancer agents. Cancer Research, (1997) 57, 3375. Such techniques are
within the skills of persons skilled in the art as well as attending physicians.

Accordingly, in an aspect, this invention includes methods for treating cancer
in a patient, comprising administering to the patient an amount of at least one
Anilinopiperazine Derivative, or a pharmaceutically acceptable salt, solvate, ester,
prodrug or stereoisomer thereof, and one or more other anticancer treatment
modalities, wherein the amounts of the Anilinopiperazine Derivative(s)/ other
treatment modality result in the desired therapeutic effect. In one embodiment, the
at least one Anilinopiperazine Derivative and the one or more other treatment
modalities act synergistically. In another embodiment, the at least one
Anilinopiperazine Derivative and the one or more other treatment modalities act
additively.

In one embodiment, the other treatment modality is surgery.



10

15

20

25

30

N+, /I NN NVH~NHNHHNH HINNN N UNH
H2 NH2 NH2 CNH~"NH CNF\ \ I N\ NN NNHIt'"NI N
wWOR00854%0H N EN HN HNEN EN) HO HH 4 - |

HO SIt,NNHNH C NS-O Ng®) C) 2 HH
2008/ 054702 PCT/ US2007/ 022829 309 \ | NN T
N14 NI / "~ H11 NN'HNI/ HNHNHNHN HNHN

m_lzlrffawngr %\b’gﬁin%ht, W btnler frbatment rﬂgdglit{/\liyré_d'ié\{idﬂ t’Herapy.

In another embodiment, the other treatment modality is biological therapy,
such as hormonal therapy or anticancer vaccine therapy.

The pharmacological properties of the compounds of this invention may be
confirmed by a number of pharmacological assays. The exemplified
pharmacological assays which are described herein below have been carried out
with compounds according to the invention and their salts, solvates, esters or
prodrugs.

Compositions and Administration

This invention is also directed to pharmaceutical compositions which
comprise at least one Anilinopiperazine Derivative, or a pharmaceutically acceptable
salt, solvate, ester or prodrug of said compound and at least one pharmaceutically
acceptable carrier.

For preparing pharmaceutical compositions from the compounds described
by this invention, inert, pharmaceutically acceptable carriers can be either solid or
liquid. Solid form preparations include powders, tablets, dispersible granules,
capsules, cachets and suppositories. The powders and tablets may be comprised
of from about 5 to about 95 percent active ingredient. Suitable solid carriers are
known in the art, e.g., magnesium carbonate, magnesium stearate, talc, sugar or
lactose. Tablets, powders, cachets and capsules can be used as solid dosage
forms suitable for oral administration. Examples of pharmaceutically acceptable
carriers and methods of manufacture for various compositions may be found in A.
Gennaro (ed.), Remington’s Pharmaceutical Sciences, 18" Edition, (1990), Mack
Publishing Co., Easton, Pennsylvania.

Liquid form preparations include solutions, suspensions and emulsions. As
an example may be mentioned water or water-propylene glycol solutions for
parenteral injection or addition of sweeteners and opacifiers for oral solutions,
suspensions and emulsions. Liquid form preparations may also include solutions for
intranasal administration.

Aerosol preparations suitable for inhalation may include solutions and solids
in powder form, which may be in combination with a pharmaceutically acceptable
carrier, such as an inert compressed gas, e.g. nitrogen.
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NmAlg'gzin'El%Neagrg%oli(’j: foormoprelﬂarations that are intended to be converted,
shortly before use, to liquid form preparations for either oral or parenteral
administration. Such liquid forms include solutions, suspensions and emulsions.

The compounds of the invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or
emulsions and can be included in a transdermal patch of the matrix or reservoir type
as are conventional in the art for this purpose.

The compounds of this invention may also be delivered subcutaneously.

Preferably the compound is administered orally or intravenously or
intrathecally or some suitable combination(s) thereof.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve
the desired purpose.

The quantity of active compound in a unit dose of preparation may be varied
or adjusted from about 0.001 mg to about 500 mg. In one embodiment, the quantity
of active compound in a unit dose of preparation is from about 0.01 mg to about 250
mg. In another embodiment, the quantity of active compound in a unit dose of
preparation is from about 0.1 mg to about 100 mg. In another embodiment, the
quantity of active compound in a unit dose of preparation is from about 1.0 mg to
about 100 mg. In another embodiment, the quantity of active compound in a unit
dose of preparation is from about 1.0 mg to about 50 mg. In still another
embodiment, the quantity of active compound in a unit dose of preparation is from
about 1.0 mg to about 25 mg.

The actual dosage employed may be varied depending upon the
requirements of the patient and the severity of the condition being treated.
Determination of the proper dosage regimen for a particular situation is within the
skill of the art. For convenience, the total daily dosage may be divided and
administered in portions during the day as required.

The amount and frequency of administration of the compounds of the
invention and/or the pharmaceutically acceptable salts thereof will be regulated
according to the judgment of the attending clinician considering such factors as age,
condition and size of the patient as well as severity of the symptoms being treated.
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A t;/;‘li/éﬁr_ rﬁb&ﬂ@%ﬁdeﬂ}%iﬂ/ AOéadé Jggir{\en Wrord adinfiidtation can range from
about 0.01 mg/day to about 2000 mg/day of the Anilinopiperazine Derivatives. In
one embodiment, a daily dosage regimen for oral administration is from about 1
mg/day to 1000 mg/day. In another embodiment, a daily dosage regimen for oral
administration is from about 1 mg/day to 500 mg/day. In another embodiment, a
daily dosage regimen for oral administration is from about 100 mg/day to 500
mg/day. In another embodiment, a daily dosage regimen for oral administration is
from about 1 mg/day to 250 mg/day. In another embodiment, a daily dosage
regimen for oral administration is from about 100 mg/day to 250 mg/day. In still
another embodiment, a daily dosage regimen for oral administration is from about 1
mg/day to 100 mg/day. In still another embodiment, a daily dosage regimen for oral
administration is from about 50 mg/day to 100 mg/day. In a further embodiment, a
daily dosage regimen for oral administration is from about 1 mg/day to 50 mg/day.
In another embodiment, a daily dosage regimen for oral administration is from about
25 mg/day to 50 mg/day. In a further embodiment, a daily dosage regimen for oral
administration is from about 1 mg/day to 25 mg/day. The daily dosage may be
administered in a single dosage or can be divided into from two to four divided
doses.

Kits

In one aspect, the present invention provides a kit comprising an effective
amount of one or more Anilinopiperazine Derivatives, or a pharmaceutically
acceptable salt, solvate, ester or prodrug thereof, and a pharmaceutically
acceptable carrier.

In another aspect the present invention provides a kit comprising an amount
of one or more Anilinopiperazine Derivatives, or a pharmaceutically acceptable salt,
solvate, ester or prodrug thereof, and an amount of at least one additional
therapeutic agent listed above, wherein the combined amounts are effective for
treating or preventing a Condition in a patient.

When the components of a combination therapy regimen are to be
administered in more than one composition, they can be provided in a kit comprising
a single package containing one or more containers, wherein one container contains
one or more Anilinopiperazine Derivatives in a pharmaceutically acceptable carrier,
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effective

In another aspect the present invention provides a kit comprising an amount
of at least one Anilinopiperazine Derivative, or a pharmaceutically acceptable salt,
solvate, ester or prodrug of said compound and an amount of at least one
anticancer therapy and/or additional anticancer agent listed above, wherein the

amounts of the two or more ingredients result in the desired therapeutic effect.

The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a few
aspects of the invention and any embodiments that are functionally equivalent are
within the scope of this invention. Indeed, various modifications of the invention in
addition to those shown and described herein will become apparent to those skilled
in the relevant art and are intended to fall within the scope of the appended claims.

A number of references have been cited, the entire disclosures of which have
been incorporated herein in their entirety.
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WHAT IS CLAIMED IS:

(o]

1. A compound having the formula:

O
Y
\ N
S H
>%N
R1
R1O
R10a

(1)
or a pharmaceutically acceptable salt, solvate, ester, prodrug or stereocisomer
thereof, wherein the dashed line indicates an optional and additional bond and
wherein:

R'is H, alkyl, alkenyl, alkynyl, halo, -(alkylene)n-aryl, -alkenylene-aryl, -
alkynylene-aryl, -(alkylene)ncycloalkyl, -(alkylene),-heteroaryl, -(alkylene)q-
heterocyclyl, -(alkylene),-heterocyclenyl, wherein any aryl, cycloalkyl, heteroaryl,
heterocyclyl or heterocyclenyl group can be optionally substituted with up to 5
substituents, which may be the same or different, and are independently selected
from halo, alkyl, cycloalkyl, -(alkylene)n-N(R®),, -(alkylene)m-O-alkyl, -O-aryl, -
C(O)Re, -S-alkyl, -O-aryl, -(alkylene)n-CN, alkynyl, alkenyl, hydroxyalkyl, haloalkyl, -
O-haloalkyl, , -C(O)OR’, -NHC(O)R’, -C(O)N(R")2, -S(0)2N(R®),, -NHS(O)2R?, -
(alkylene)n-heteroaryl, -(alkylene)n-heterocyclyl and -(alkylene)n-aryl; wherein an
alkyl, alkenyl or alkynyl group can be substituted with one or more substituents,
which may be the same or different, and are independently selected from halo, alkyl,
-N(R")2, ~C(O)OH, aryl, and —O-alkyl; wherein any cyclic R' group can be optionally
fused to a cycloalkyl, aryl, heteroaryl or heterocyclyl group; such that when R' is
heteroaryl, heterocyclyl or heterocyclenyl, these groups are attached to the rest of
the compound of formula (I) by a ring carbon atom;
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PCThU?@PIOZ KL H3Salkyl, hydroxyalkyl, -(alkylene)-C(O)N(R®)z, -(alkylene)m-
NHC(0)-R® or —(alkylene)n-N(R%),, or R? and the ring carbon atom to which it is
attached, form a carbonyl group;

R®is H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)n-C(O)N(R®),, -(alkylene)m-
NHC(0)-R® or —(alkylene)m-N(R%),, or R® and R*, together with the common carbon
atom to which each are attached, join to form a carbonyl, cycloalkyl or heterocyclyl
group;

R% is H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)m-C(O)N(R®),, -(alkylene)m-
NHC(O)-R°® or —(alkylene)m-N(R%)s;

each occurrence of R*is independently H, -alkyl, -(alkylene)n-aryl, -

O

HN
S

owm

N
N N
' PET/UNR005022829

H
N
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5
N
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(alkylene)n-heteroaryl, -(alkylene)n-heterocyclyl, -(alkylene)m-N(R®)z, -(alkylene)m-
OH, -(alkylene)n,-NHC(O)R®, hydroxyalkyl, haloalkyl, -CH,NH,, -C(O)R°, -C(O)OR?,
-C(O)-(alkylene)m-N(R®)2, -C(O)NH-alkyl, -C(O)N(alky!),, -(alkylene)n-NHC(O)RE, -
NHC(O)OR?, -CR?C(O)NH,, -CR?C(O)NH(alkyl), -CR?C(O)NH(alkyl), or —
NHS(0).R?;

R® is H, alkyl, aryl,-heteroaryl or -NHOH;

each occurrence of R® is independently H, alkyl, aryl or haloalkyl;

each occurrence of R” is H, -OH, alkyl, -O-alkyl, cycloalkyl or haloalkyl;

each occurrence of R® is independently H, alkyl, -(alkylene)n-aryl, -
(alkylene)n-heterocyclyl, -(alkylene)n-heteroaryl or -(alkylene)n-cycloalkyl;

each occurrence of R% is H, alkyl, haloalkyl, hydroxyalkyl, -(alkylene)n-aryl, -
(alkylene)n-heterocyclyl, -(alkylene)n-heteroaryl or -(alkylene)m-cycloalkyl;

R'Cis H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)m-C(O)N(R®)., -(alkylene)m-
NHC(O)-R?® or —(alkylene)m-N(R®%),, or R'® and R'®, together with the common
carbon atom to which each are attached, join to form a carbonyl, cycloalkyl or
heterocyclyl group;

R'% is H, -alkyl, haloalkyl, hydroxyalkyl, -(alkylene)n-C(O)N(R®)s, -
(alkylene)m-NHC(O)-R® or —(alkylene)m-N(R%)s;

each occurrence of R' is independently H, alkyl, haloalkyl, hydroxyalkyl, -
(alkylene)n-C(O)N(R®),, -(alkylene)m-NHC(O)-R® or —(alkylene)m-N(R®),, or any R
and the ring carbon atom to which it is attached, form a carbonyl group;
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each occurrence of R'? is independently H, alkyl, -(alkylene)n-aryl, -
(alkylene)n-heteroaryl, -(alkylene)m-heterocyclyl, -S(O)z-alkyl, -S(O)2-aryl, -S(O).-
heteroaryl, hydroxyalkyl, -C(O)R®, or -C(O)OR®;

Ar is arylene or heteroarylene, wherein the arylene or heteroarylene is joined
via any 2 of its adjacent ring carbon atoms, and wherein the arylene or
heteroarylene group can be optionally substituted with up to 4 substituents, which
may be the same or different, and are independently selected from halo, alkyl, -OH,
-OR®, —(alkylene)m-N(R®)2 -N(alkyl)z, -SR®, -S(O)R?, -S(0)2R?, -S(0).NHR®, -C(O)R?,
-C(O)OR?®, —(alkylene)m-C(O)N(R®),, -NHC(O)R®, haloalkyl, hydroxyalkyl, -CN and
NO,, such that when Ar is tetrahydronaphthylene, R? and R® are each other than
hydrogen;

W is —-N(R')-, -S-, -O- or —C(R*)2-, wherein both R* groups and the common
carbon atom to which they are attached can combine to form a cycloalkyl or
heterocyclyl group, each of which can be further substituted;

Y is H, halo, alkyl or —CN; |

Z is —C(R")- or —N-, such that when the optional additional bond is present, Z
is -C(R7)-;

each occurrence of m is independently 0 or 1;

n is an integer ranging from 0 to 2; and

pisOor1.

2. The compound of claim 1, wherein R’ is -aryl, -arylalkyl, benzofused
cycloalkyl, heteroaryl, benzofused heteroaryl or benzofused heterocyclenyl.

3. The compound of claim 1, wherein R is phenyl, pyridyl, thiophenyl,

benzothiophenyl, benzofuranyl, 2,3-dihydrobenzofuranyl, isoxazolyl, pyrazolyl,
pyrimidinyl, biphenyl, phenyl-O-phenyl, furanyl, pyrrolyl, indolyl, N-alkyl indolyl or

g\@‘(})r

whereinris 1, 2 or 3.
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5. The compound of claim 1, wherein Ar is:
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6.

7.

8.

The compound of claim 5, whereinnis 1 and Y is H.

The compound of claim 6, wherein Z is N and R2and R® are each -H.

The compound of claim 6, wherein Z is N, one of R?and R® -H, and the other

of R?and R®is methyl.

9.

10.

11.

12.

13.

14,

15.

16.

The compound of claim 6, wherein Z is CR” and R®and R® are each -H.
The compound of claim 9, wherein Z is CH.

The compound of claim 6, wherein W is NH.

The compound of claim 6, wherein W is —C(R*).

The compound of claim 12, wherein W is —CH(alkyl)-.

The compound of claim 12, wherein W is —CH(-C(O)-alky!)-.

The compound of claim 1, wherein Ar is:
N=— =N — ————

The compound of claim 1, wherein the group
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The compound of claim 16, wherein R'is:
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—OM t hranmyci/n, Wedxycof ort#i n,\ Mt oryci n-

L- Aspar agi nase, Teni posi de 17a- Et hi nyl estradi ol ,
Di iyl stil bestrol, Testosterone, Prednisone,
gxyrrest erone, Dronostanol one propi onate,

bl act one, Megestro | acetate, Methyl prednisol one,
yl t est ost erone, Predni sol one,

18.  The compound of claim 1 having the formula:

Q
0 o Xq
Y | |
Q
—= N /
S,
Y N N R3
R1
2
N R
Lo

wherein

R'is as defined in claim 1;

each Q is independently CH or N, such at least three occurrences of Q must
be CH; and
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Trianti nol one, Chiorotriani sene, Hydroxyprogesterone,
Am i nogl ut et hi m de, 15 Estranusti ne,

woR@BOS4P2 0gest er oneacet ate, Leuprolide, Fl utar€TEs$2007/022829
Torem fene, goserelin, Carbgppatin, Hydroxyurea,
Anmsacrine, Procarbazine, Mtotane, M toxantrone,
Levam' sol e, Navel bene, Anastrazole, Letrazole,

Pt Pl ar ST ANCE " Feroopt i n, B,

VeI cade, Zevalin, Trisenox, Xel oda, Vi nor el bi ne,
Profimer, Erbitux, Li posorml Thi ot epa,

194 t Themompaunddfptiaimahs, Whemmeacimbccureemomf@ is CH, and R, R®,
FuI v, st rant enestane, |fosfom de, Rituxinmab, C225,
I9<5‘§’| 8l —Fpeposyt, Mylotarg, Campath, Cel ebrex,

Sut ent Aranesp Neupogen, Neul asta, Kepivance,
SU11248 and PTK787. 26. A pharnaceutical conposition
20c onfThesiompaundedffalaim 18, whenein Rofs aryl, eerizofused Q&loalkyl, -

nefetpRl chepaplisBifederody B gnao oen SebuPbTER.

t hereof, and a pharnaceutically acceptable carrier.

27. The conposition of claim26, further conprising at
21| eaétcampounttihaviogdhe stiactuestincer agent, wherein the

addi tional anticancer agent |s not a conpound of 30
m 27, wherein the

claim21l. 28. The corrp05| tiorf
at | east one addlt' 5?%&%0 agents are
sel ect ed fromthe |SEP'£ng of cytostgtic
agent, ci 8LONAT us2Q07/ 20
doxor ubigi n, tapqote e, takxol, c[om dey | \rl no ec

i t axel ocC
Iuorour il thoxtr

QN de, 3%6, R115

, a, Tar cev XAant i bodi e
EGFR, d eevec, intron, ara C, adriamycin, cytoxan,
gencti tabine, Uracil nustard, Chlornethine, |fosfam de,
Mel phal an, Chl or apQuci |, Pi pobr ong

Tri et hyl ene Ophosphor ang ne,
Busul f an

@ , Logustine eptozoci n
Dacar bagi nqg, FHoxu i di ng, taﬂabl /§(u\
6- Mer captepur i ne Thi oguedi ne, ara
phosphat &, Pento t’gg ne Vi nbl a@i stin
D, Bl eomixci ,|nonyC| b|C|nr]
Doxor Nbi¢i n, Epi r i cl darubicig, M CI n,
Deoxyof prnycin, Mtomyc\n-C, L-Aspara
i pgsjde 17a- Et hi nyﬁ #radiol, D et hgd;@tl I best roI
Test ost erone, Predni'sone, Fl uoxymsst erone,
Dr onost anol one propi onate, Testol actone,
Megestrol acet ate, Met hyl predni sol one,

Met hyl t est osber on Pr edni sold)ne,
/*HLN
S/§')‘\ &Aﬁi;‘ =N N
O 0D &

NHC(O)H , OCHj

Iz



Trianti nol one, Chlorotriani sene, Hydroxyprogesterone,
Am i nogl ut et hi m de, 15 Estranusti ne,

woe@BOs4Mr ogest er oneacet ate, Leuprolide, Fl utardTdes$2007/022829
Torem fene, goserelin, Carb®@atin, Hydroxyurea,
Ansacrine, Procarbazine, Mtotane, M toxantrone,
Levam sol e, Navel bene, Anastrazole, Letrazole,
Capeci tabi ne, Rel oxafine, Drol oxafine,
Hexamnet hyl nel am ne, Avastin, Herceptin, Bexxar
Vel cade, Zevalin, Tx{senox, Xel oda, V'nore
Profimer, Erbitiix, [ Thi ot epgq,

Al tretam n Trastuz ma rozo
LQ: i tu nab CQE::]

]

Fulvestrag,

Doxi |, Onts NDepo ath ebr ex
Sutent nesp, ‘ ep e, SW H
1248, a K787. od for tre t| g a di sease
associ a ith a cyﬁlln 0 seO n 25 a

patient,/ conprising admgn pati ent an
effectwe anount of at é
30. Hahe aﬁthod of claim 29, 2rei n the & i n

dependent ki nase is CDKI. 31. The nkethod of claim
29, wherein the cyclin dependent kinase is CDK2. WO

2008/ 054702 PCT/ US2007/ 022829 321 32. A nethod for

treating a di®e , [ & W checkp0|nt0

ki nase, in al|pa ni steringllt ol

patient AMSETf i N €ast o "ﬁ?un'
I N

pf cl aim 1.

of cl ai

checkpoi ki nas thod pf clai

32, whegFe\n the Chk 3 A

met hod treatinﬁ a : rat ed an H
aurora 2 in a patNe{, 10 cdmpr|3|n.
adn1n|3ter|ng to the patiegnt an effectivenangunt of at

| easbConEHs conpound o Aim 1. 36. TheChethod of ,
claim 35, wherein the aurora kinase is Aurora-A. 15
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is Aurora-B. 38. The nethod f 35, wherein the

aurora klnaseCIS a-C. 3 od for treating a
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25 41. The method of claim40, wherein the tyrosine
ki nase is VEGF-R2. 42. The method of claim40,
wWob@BMe54101 he tyrosi ne kinase is EGFR 30 43. ArceUkmd7/022829

for inhibiting treating a di3phse associated with a

Pim1 kinase in a patient, conprising adm ni stering

to the patient an effective anount of at |east one
conpound of claimp. WO 2008/ 054702 PCT/ US2007/ 022829

322 44. A ne od foR treating & di se associ ated

wth a c-Met ez n a patieft, rising N
admnlséer ng ot epath i ve anouryit o zh
| east ofme=NoONPO of cl 1.
cl ai m 44/ wher ei E:d A= Ni nase 46

oS treat

The t
gase ass |at ed N a
S|nga |st |ngtothe
n effectlve andynf of at Ieast conp
ai 1. 10 47. The met ha@tf claim vvhereln
mek kinase is MEK-1. 48. A rrethod for treating a
cancer in a patient, conprising adm nistering to the
patient an effect,llve amount of at NI east one conpound
of claim1. 015 \The met h im48, further _N

. | X
conpri sing adm rin to agent an efflect ||ve
anmount at Eeas one gtal antl canc;:%fégﬂ NF
wher ei di tnonal N.agent &s differen

fromtheg conpoué EL clgd@im 1. Z(iso The neeAtbd of N
clai i dg, where apcer 1s\l gdder ca , br%\sg
canc colon c ce dney canfjer, |i cancer,

br ai ncer or otherJTancer of the cent ner vousH

systsemZsnmal | cell | aggscancer, non- g_' cell lung
cancer, head and neck “cancer, esoph: gaegﬁ cancer, gaII '
bl adder cancer, ov |an cancer, pangreatic cancer,

st omach cancer cfrvilcal cancer, t id cancem

prostate ¢ i ne canc |5 skin cancer

| eukem a,s nop- ns I Ki ns
Hodgk

non-

/N
rhabdorry S corra, rry sem no terat carcin
osteosar B, xenode rona gnento um kiema®oct ant h ma,
thyroid foI l'icular canc r Or Kaposi Hs S hl

N

NC , CN , F ,



30 51. The nethod of claim49, wherein the at |east
one additional anticancer agent(s) are selected from
w0 b@sgs4mp consi sting of a cytostatic agent, cPEPUS100TI22829
aropl ati n, doxorubicin, taxogese, taxol, etoposide
i rinotecan, canptostar, topotecan, paclitaxel,
docet axel , an epothil one, tanoxifen, 5-fluorouracil
met hoxtrexate, WO 2008/ 054702 PCT/ US2007/ 022829 323 N

t enozol om de, cyclo hosphanlde SCH 66336, R115 ~
L778123, BMS @146 iressa, tarceva, antlb =
N

EGFR, gl eevec]| in ro -A, an interferon,
i nterleuks a- gennltab|ne uraci | nusgard

chl orneth ﬁosmﬁnlde nmeg , chlor uci |,

pi pobr ongh, trletE?I nenel anjne’

tri et hyFexet hi ophlas , B pby nustlne

| onust strepto C|n carba2|ne ox

cytag , 6-mercapiEdpiy’ ne, uanln

f I udarjaly ne phosphate peptostatl |nb|ast ne,
vincrFstine, vindesing, V|norelb|HH bl eonycyn,

dacti nonyci n, daunorubicin, epirubicin, idarubicin, N

m t hramycin, deoxycoforn30| i tonyci n-C, 0 |
L- asparag|@ S enbg;?ug?ﬂaggg ethlnyleshrad|M§v)LN =
di et hyl sti ne predmls n H N
quox N;Es;j st arbl one pr Lﬂ%;ﬂ [ ]
testo NOn Iacet{igl 2t ylsre ni ok ne, N

nmet hyl estost ednlso rlanC| Ty H
chl dr & rlanls hydroxyprodést C :F

am Negf ut et hi i ge, amust i nen.

medr o rogest erone ate, leuprqlide, qutam
tgﬂegiiéye, goserel i car bopl at4 hydroxyurea$*

amsa e, procarbazi®e, mtotan xantrone, Nt

| evam sol e, navel Bene, anastrazole, |etrazolé,
genci t abine,g capeci t abi ne, relongtﬁif] dr ol oxafi ne,

hexane h? | apt-Re, avastin )g?)L i pJ bexxar,

vel & @mﬁéﬁi? trisenox,Sx Io roflner 0 ,N\
erdithx. | i pos , thiotepa/ i tre hﬁ%&hN =
trastuzumab -£§rozole fuIMe trant, nestane =Ny H
r|tUX|nab g;] doxi , depoi&t Noy! QLar g, N
canpat h, Kﬁ neul asta, kepiyvancg, ( J
SU11248, n PTK78 52. The net hod cl & m 48, N
further npr|3|ng adenlsterlng radi at,i s therapy to

the patient. 25 53. A thhoﬂ for treating a cancer in
a patient, conprisi dn1n| tering to the patlent an

effective amount of - one conpound,Q;Jg / \
54. The nethod of |nﬂ33N further conpryi_s)
admi ni stering_toNFRe pati nt an ef f ecfL & Namtint Yof

at | east @n { onal N chc ﬁn; mherg(ﬁ‘ he
add|t|0ﬂﬁh N,j

, H ,




30 anticancer agent

is different fromthe conpound of

claim?21l. 55. The nethod of claimb53, wherein the

W@ 2008054705 bl adder cancer,

breast cancer, col PEI/US2007/022829

cancer, kidney cancer, |iverapgncer, brain cancer or

ot her cancer of the central WO 2008/ 054702

PCT/ US2007/ 022829 324 nervous system small cell |ung
cancer, .non-small _cell | ung cancer, head and neck
cancer, esopghagea pancer, gal | bladder cancer,

ovari an cander, lpangreati c cancer, stomach ca cer
cervicg ncey yroi d cancep, hat e

uterine cer, @kin canc ¢ )i a, SNo -FbH ki ns

| ynpho Hodgki ns ynphosfa, norf“s gk| n Nynpho

fibr conmm, nyosar _gem non,

t er atQgcAr Ci n;% te,gsar onm, xenEr i gnent oS

ker at oct ant hg ofd %ol licul r or

Kaposi's sarconma. nmet hod of cI a| m 54, whereim
the at | east one addltl’onal anticancer’ 10 agents are
sel ected from t he roup consigti a cyt osbatl

agent, ci spI r opl atl n,|| do @» cin, a ote
taxol, e , i not e®apT e@ghptost ar, t’,
pacl i tasel do et akel , oth| I ope, ta x_l,j en
5-fluoro é!ml oxtr xat e, ol omy/de,

cycl op spham de 36, Rll 777 123 B

21466 gl ressa, caya,S ant i bodj R gl eevgc,
intro , an inteffaron” an |nterleu !NS ara-C, O
genti t abi ne, uracwlynustard, chl é‘r e i fosfam de,
nmel phal an, chi oranbuci |, plpobronan ! !
triethyl engmel gmne, tri et hyl enet ki ophosphor am ne,

busul f an, ar ne, | onustj{ ne, r ept ozoci n,

dacarg erN uri di nesgy Ry e,

6- mer Capjopuri ng, 6-thi®kg =nine, Iudarab|n

phosphat e, penftostatine,/ Vvinbla

Vi nne vin (el bi ng Ieorrycm dactlno A/Ci n,

dauRor #bi ci n, egi rin I dar N
deoxyco orrry(:|n \gito c\n-C, L- ra

t enMpodi de, 17a- gt hi nylgdtradi ol , fietk

test ost erone, predni'sone, fl uoxyrrest erone, 1
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chiorg nre hydrd$<y oge terpne, S/\(EN/Q
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medr oxypr ogestfer oheacet- | eup de, flAtam de,
torgm\{ene, g , ar bopl at hy yur ea,
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5 or a pharmaceutically acceptable salt, solvate, ester, prodrug or sterecisomer thereof.
22. A compound of claim 1 in purified form.

23. A pharmaceutical composition comprising an effective amount of at least one
10 compound of claim 1 or a pharmaceutically acceptable salt, solvate, ester, prodrug
or stereoisomer thereof, and a pharmaceutically acceptable carrier.

24. The composition of claim 23, further comprising at least one additional
anticancer agent, wherein the additional anticancer agent is different from the
15 compound of claim 1.

25. The composition of claim 24, wherein the at least one additional anticancer
agents are selected from the group consisting of cytostatic agent, cisplatin,
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doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan, paclitaxel,
docetaxel, epothilones, tamoxifen, 5-fluorouracil, methoxtrexate, temozolomide,
cyclophosphamide, SCH 66336, R115777, L778,123, BMS 214662, Iressa,
Tarceva, antibodies to EGFR, Gleevec, intron, ara-C, adriamycin, cytoxan,
gemcitabine, Uracil mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil,
Pipobroman, Triethylenemelamine, Triethylenethiophosphoramine, Busulfan,
Carmustine, Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytarabine,
6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, Pentostatine,
Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin,
Doxorubicin, Epirubicin, Idarubicin, Mithramycin, Deoxycoformycin, Mitomycin-C,
L-Asparaginase, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol, Testosterone,
Prednisone, Fluoxymesterone, Dromostanolone propionate, Testolactone,
Megestrolacetate, Methylprednisolone, Methyltestosterone, Prednisolone,
Triamcinolone, Chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide,
Estramustine, Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene,
goserelin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, Herceptin, Bexxar, Velcade,
Zevalin, Trisenox, Xeloda, Vinorelbine, Profimer, Erbitux, Liposomal, Thiotepa,
Altretamine, Melphalan, Trastuzumab, Lerozole, Fulvestrant, Exemestane,
Ifosfomide, Rituximab, C225, Doxil, Ontak, Deposyt, Mylotarg, Campath, Celebrex,
Sutent, Aranesp, Neupogen, Neulasta, Kepivance, SU11248, and PTK787.

26. A pharmaceutical composition comprising an effective amount of at least one
compound of claim 21 or a pharmaceutically acceptable salt, solvate, ester, prodrug
or stereoisomer thereof, and a pharmaceutically acceptable carrier.

27. The composition of claim 26, further comprising at least one additional
anticancer agent, wherein the additional anticancer agent is not a compound of
claim 21.

28. The composition of claim 27, wherein the at least one additional anticancer
agents are selected from the group consisting of cytostatic agent, cisplatin,
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doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan, paclitaxel,
docetaxel, epothilones, tamoxifen, 5-fluorouracil, methoxtrexate, temozolomide,
cyclophosphamide, SCH 66336, R115777, L778,123, BMS 214662, Iressa,
Tarceva, antibodies to EGFR, Gleevec, intron, ara-C, adriamycin, cytoxan,
gemcitabine, Uracil mustard, Chlormethine, Ifosfamide, Melphalan, Chlorambucil,
Pipobroman, Triethylenemelamine, Triethylenethiophosphoramine, Busulfan,
Carmustine, Lomustine, Streptozocin, Dacarbazine, Floxuridine, Cytarabine,
6-Mercaptopurine, 6-Thioguanine, Fludarabine phosphate, Pentostatine,
Vinblastine, Vincristine, Vindesine, Bleomycin, Dactinomycin, Daunorubicin,
Doxorubicin, Epirubicin, Idarubicin, Mithramycin, Deoxycoformycin, Mitomycin-C,
L-Asparaginase, Teniposide 17a-Ethinylestradiol, Diethylstilbestrol, Testosterone,
Prednisone, Fluoxymesterone, Dromostanolone propionate, Testolactone,
Megestrolacetate, Methylprednisolone, Methyltestosterone, Prednisolone,
Triamcinolone, Chlorotrianisene, Hydroxyprogesterone, Aminoglutethimide,
Estramustine, Medroxyprogesteroneacetate, Leuprolide, Flutamide, Toremifene,
goserelin, Carboplatin, Hydroxyurea, Amsacrine, Procarbazine, Mitotane,
Mitoxantrone, Levamisole, Navelbene, Anastrazole, Letrazole, Capecitabine,
Reloxafine, Droloxafine, Hexamethylmelamine, Avastin, Herceptin, Bexxar, Velcade,
Zevalin, Trisenox, Xeloda, Vinorelbine, Profimer, Erbitux, Liposomal, Thiotepa,
Altretamine, Melphalan, Trastuzumab, Lerozole, Fulvestrant, Exemestane,
Ifosfomide, Rituximab, C225, Doxil, Ontak, Deposyt, Mylotarg, Campath, Celebrex,
Sutent, Aranesp, Neupogen, Neulasta, Kepivance, SU11248, and PTK787.

29. A method for treating a disease associated with a cyclin dependent kinase in
a patient, comprising administering to the patient an effective amount of at least one
compound of claim 1.

30. The method of claim 29, wherein the cyclin dependent kinase is CDK1.

31. The method of claim 29, wherein the cyclin dependent kinase is CDK2.
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32. A method for treating a disease associated with a checkpoint kinase, in a
patient, comprising administering to the patient an effective amount of at least one
compound of claim 1.

33. The method of claim 32, wherein the checkpoint kinase is Chk1.

34. The method of claim 32, wherein the checkpoint kinase is Chk2.

35. A method for treating a disease associated with an aurora kinase in a patient,
comprising administering to the patient an effective amount of at least one
compound of claim 1.

36. The method of claim 35, wherein the aurora kinase is Aurora-A.

37. The method of claim 35, wherein the aurora kinase is Aurora-B.

38. The method of claim 35, wherein the aurora kinase is Aurora-C.

39. A method for treating a disease associated with a tyrosine kinase in a patient,
comprising administering to the patient an effective amount of at least one

compound of claim 1.

40. The method of claim 39, wherein the tyrosine kinase is selected from the
group consisting of VEGF-R2, EGFR, HER2, SRC, JAK and TEK.

41. The method of claim 40, wherein the tyrosine kinase is VEGF-R2.
42. The method of claim 40, wherein the tyrosine kinase is EGFR.
43. A method for inhibiting treating a disease associated with a Pim-1 kinase in a

patient, comprising administering to the patient an effective amount of at least one

compound of claim 1.
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44. A method for treating a disease associated with a c-Met kinase in a patient,
comprising administering to the patient an effective amount of at least one
compound of claim 1.

45. The method of claim 44, wherein the c-Met kinase is c-Met.

46. A method for treating a disease associated with a MEK kinase in a patient,
comprising administering to the patient an effective amount of at least one
compound of claim 1.

47. The method of claim 46, wherein the mek kinase is MEK-1.

48. A method for treating a cancer in a patient, comprising administering to the
patient an effective amount of at least one compound of claim 1.

49. The method of claim 48, further comprising administering to the patient an
effective amount of at least one additional anticancer agent, wherein the additional
anticancer agent is different from the compound of claim 1.

50. The method of claim 48, wherein the cancer is bladder cancer, breast cancer,
colon cancer, kidney cancer, liver cancer, brain cancer or other cancer of the central
nervous system, small cell lung cancer, non-small cell lung cancer, head and neck
cancer, esophageal cancer, gall bladder cancer, ovarian cancer, pancreatic cancer,
stomach cancer, cervical cancer, thyroid cancer, prostate cancer, uterine cancer,
skin cancer, a leukemia, non-Hodgkins lymphoma, Hodgkins lymphoma, non-
Hodgkins lymphoma, fibrosarcoma, rhabdomyosarcoma, myeloma, seminoma,
teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, keratoctanthoma,
thyroid follicular cancer or Kaposi's sarcoma.

51.  The method of claim 49, wherein the at least one additional anticancer
agent(s) are selected from the group consisting of a cytostatic agent, cisplatin,
aroplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan,

paclitaxel, docetaxel, an epothilone, tamoxifen, 5-fluorouracil, methoxtrexate,
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temozolomide, cyclophosphamide, SCH 66336, R115777, L778123, BMS 214662,
iressa, tarceva, antibodies to EGFR, gleevec, intron-A, an interferon, an interleukin,
ara-C, gemcitabine, uracil mustard, chlormethine, ifosfamide, melphalan,
chlorambucil, pipobroman, triethylenemelamine, triethylenethiophosphoramine,
busulfan, carmustine, lomustine, streptozocin, dacarbazine, floxuridine, cytarabine,
6-mercaptopurine, 6-thioguanine, fludarabine phosphate, pentostatine, vinblastine,
vincristine, vindesine, vinorelbine, bleomycin, dactinomycin, daunorubicin,
epirubicin, idarubicin, mithramycin, deoxycoformycin, mitomycin-C, L-asparaginase,
teniposide, 17a-ethinylestradiol, diethylstilbestrol, testosterone, prednisone,
fluoxymesterone, dromostanolone propionate, testolactone, megestrolacetate,
methylprednisolone, methyltestosterone, prednisolone, triamcinolone,
chlorotrianisene, hydroxyprogesterone, aminoglutethimide, estramustine,
medroxyprogesteroneacetate, leuprolide, flutamide, toremifene, goserelin,
carboplatin, hydroxyurea, amsacrine, procarbazine, mitotane, mitoxantrone,
levamisole, navelbene, anastrazole, letrazole, gemcitabine, capecitabine, reloxafine,
droloxafine, hexamethylmelamine, avastin, herceptin, bexxar, velcade, zevalin,
trisenox, xeloda, profimer, erbitux, liposomal, thiotepa, altretamine, melphalan,
trastuzumab, lerozole, fulvestrant, exemestane, rituximab, C225, doxil, ontak,
deposyt, mylotarg, campath, cutent, aranesp, neulasta, kepivance, SU11248, and
PTK787.

52. The method of claim 48, further comprising administering radiation therapy to
the patient.

53. A method for treating a cancer in a patient, comprising administering to the
patient an effective amount of at least one compound of claim 21.

54. The method of claim 53, further comprising administering to the patient an
effective amount of at least one additional anticancer agent, wherein the additional
anticancer agent is different from the compound of claim 21.

55. The method of claim 53, wherein the cancer is bladder cancer, breast cancer,

colon cancer, kidney cancer, liver cancer, brain cancer or other cancer of the central
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nervous system, small cell lung cancer, non-small cell lung cancer, head and neck
cancer, esophageal cancer, gall bladder cancer, ovarian cancer, pancreatic cancer,
stomach cancer, cervical cancer, thyroid cancer, prostate cancer, uterine cancer,
skin cancer, a leukemia, non-Hodgkins lymphoma, Hodgkins lymphoma, non-
Hodgkins lymphoma, fibrosarcoma, rhabdomyosarcoma, myeloma, seminoma,
teratocarcinoma, osteosarcoma, xenoderoma pigmentosum, keratoctanthoma,
thyroid follicular cancer or Kaposi's sarcoma.

56. The method of claim 54, wherein the at least one additional anticancer
agents are selected from the group consisting of a cytostatic agent, cisplatin,
aroplatin, doxorubicin, taxotere, taxol, etoposide, irinotecan, camptostar, topotecan,
paclitaxel, docetaxel, an epothilone, tamoxifen, 5-fluorouracil, methoxtrexate,
temozolomide, cyclophosphamide, SCH 66336, R115777, L778123, BMS 214662,
iressa, tarceva, antibodies to EGFR, gleevec, intron-A, an interferon, an interleukin,
ara-C, gemcitabine, uracil mustard, chlormethine, ifosfamide, melphalan,
chlorambucil, pipobroman, triethylenemelamine, triethylenethiophosphoramine,
busulfan, carmustine, lomustine, streptozocin, dacarbazine, floxuridine, cytarabine,
6-mercaptopurine, 6-thioguanine, fludarabine phosphate, pentostatine, vinblastine,
vincristine, vindesine, vinorelbine, bleomycin, dactinomycin, daunorubicin,
epirubicin, idarubicin, mithramycin, deoxycoformycin, mitomycin-C, L-asparaginase,
teniposide, 17a-ethinylestradiol, diethylstilbestrol, testosterone, prednisone,
fluoxymesterone, dromostanolone propionate, testolactone, megestrolacetate,
methylprednisolone, methyltestosterone, prednisolone, triamcinolone,
chlorotrianisene, hydroxyprogesterone, aminoglutethimide, estramustine,
medroxyprogesteroneacetate, leuprolide, flutamide, toremifene, goserelin,
carboplatin, hydroxyurea, amsacrine, procarbazine, mitotane, mitoxantrone,
levamisole, navelbene, anastrazole, letrazole, gemcitabine, capecitabine, reloxafine,
droloxafine, hexamethylmelamine, avastin, herceptin, bexxar, velcade, zevalin,
trisenox, xeloda, profimer, erbitux, liposomal, thiotepa, altretamine, melphalan,
trastuzumab, lerozole, fulvestrant, exemestane, rituximab, C225, doxil, ontak,
deposyt, mylotarg, campath, cutent, aranesp, neulasta, kepivance, SU11248, and
PTK787.
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57. The method of claim 53, further comprising administering radiation therapy to
the patient.



