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are incorporated herein. BACKGROUND OF THE | NVENTI ON [ 0002] The search for

new t herapeutic a ents has been greatly aided in recent years by a better
understandlngh@¥ 43@#5 ¥B@%%§Ngﬁﬂﬂﬁﬁhgﬂvg$éﬁéf@édﬁ%s associ at ed
with di seases. One |nportanpR@tgﬁ@KgﬁAgwgy@ﬁﬁTbﬁgt has been the subject of

i ntensive study is protein kinases. [0003]Protein kinases constitute a

large fam | xnafNEORYGLHTRINiIY ERIales-RATYIIRS: dldalikeDeDs@eRONSI bl e for the
control of a variety of signal transduction processes wthin the cell (see

Hardi e, G antrbRNkY,DSCKENeNdNoR@moni3Kimaese Facts Book, land 11, Academc
Press, San Diego, CA: 1995). Protein kinases are thought to have evol ved
froma comon ancestral gene due to the conservation of their structure and
catalytic function. A most all ®KRARZBEFEBENSEN a similar 250-300 anino acid

catal ytic dr{omﬁ n. Trmﬁaﬂﬁheﬁ%%lawprhﬁumt@9OAM@QIM@6i/ém3 hiegidly the
substrates they p bﬁi @y ate (e.g., protein-tyrosine,

pr ot ei n- ser@ﬁ%ﬁ@ﬁm@ Ae09. ﬂﬁﬁﬁ@@eé@éyﬁs@Eﬁ%@h@@wﬁ%vﬁﬂQMﬁﬁVém@één identified
t hat genera&typgg&ggépﬂnd to each of these kinase famlies (See, for

exanpl e, K., Hunter, T., FASEB J. 1995, 9, 576-596; Knighton et
al ., Science 1991, 253, 407-414; Hles et al, Cell 1992, 70, 419-429; Kunz

et al, Cell 1993, 73, 585 ENBO 11994, 13
2352-2361) BROR IR EbbBHSE 98V RN TN

[0002] The search for new therapeutic agents has been greatly aided in recent
years by a better understanding of the structure of enzymes and other biomolecules
associated with diseases. One important class of enzymes that has been the subject of
intensive study is protein kinases.

[0003] Protein kinases constitute a large family of structurally related enzymes
that are responsible for the control of a variety of signal transduction processes within
the cell (see Hardie, G and Hanks, S. The Protein Kinase Facts Book, I and 11,
Academic Press, San Diego, CA: 1995). Protein kinases are thought to have evolved
from a common ancestral gene due to the conservation of their structure and catalytic
function. Almost all kinases contain a similar 250-300 amino acid catalytic domain.
The kinases may be categorized into families by the substrates they phosphorylate
(e.g., protein-tyrosine, protein-serine/threonine, lipids etc). Sequence motifs have
been identified that generally correspond to each of these kinase families (See, for
example, Hanks, S.K., Hunter, T., FASEB J. 1995, 9, 576-596; Knighton et al.,
Science 1991, 253, 407-414; Hiles et al, Cell 1992, 70, 419-429; Kunz et al, Cell
1993, 73, 585-596; Garcia-Bustos et al, EMBO J 1994, 13, 2352-2361).

[0004] In general, protein kinases mediate intracellular signaling by effecting a
phosphoryl transfer from a nucleoside triphosphate to a protein acceptor that is
involved in a signaling pathway. These phosphorylation events act as molecular
on/off switches that can modulate or regulate the target protein biological function.
These phosphorylation events are ultimately triggered in response to a variety of

extracellular and other stimuli. Examples of such stimuli include environmental and



[0004] I n general, protein kinases nediate intracellular signaling by
effecting a phosphoryl transfer froma nucl eoside triphosphate to a protein
accept or wbabniimseioavol ved in a signaling pathway. TheseprpmaBphano2kst i on
events act as nol ecul ar on/off sw tches that can nodul ate or regulate the
target protein biological function. These phosphoryl ation events are
ultimately triggered in response to a variety of extracellular and other

stimuli. ExappiasaRfs S4eR Skl makk, h'eﬁ%hét‘ieulﬁﬁ'\\ﬁbllé%ﬁﬁﬁm@ba&é?gl chemi cal
stress signals (e.g., shock, heat shock, ultraviolet radiation, bacterial

endot oxi n, edetoripoEy HZQﬁ expliaes (¢.6. gicrlchiindr(fledkind-tamennecrpyis &§tr t unor

necr ool o f SBHIR B IRl 200 LU SEShO ke Bon ANV e
(FGF)). An fextor @éiqStED and ﬁblomﬁmowﬁhyfwwrf@ﬁf))oﬁe cwtracaibuler stelulugingey r esponses
ot vat i on et oo ibRcclGr ALl flhd B/ERb A MRS uRieARafly Nor mones.
met abol i sm secotidir @l hoohongs,at@vatos yitrdnesipsion $igrow, mbclamhtra@@ul glt¢osn of the
esponses. 1P EBdRe By S RARR S ARG MR MM bed above.
These di SG&[QG&S]I nCMlaﬁ[sedlsdaBEs aBy Bsaeitted wirh atbﬁdrn’iad)celhl&lﬂ espons@Utigéeneiune

di fl d bol ,
neurof g1 cal B A ARUARLF RS CUBEEET oCiPth UUAet Ul dh L Baes,

al l ergies aﬁtdhalstbdmmcanéérz&imlmaruns dﬁeas@saﬁ@la@ﬁdtdapmm@@ b@kaiseshedi seases.
Accordingly, Oglﬁe has been a subst ant effort in nedicinal chemstry to
find prot eHﬁetR‘? JisepsphnpirPlgrRisalRg peutp g‘éﬁff*’é’cY‘E AyeseiscariaraspEtft i ¢ agent s.

[ 0006] The P&ée@sasld{@rgfdsraa@@@hrﬁﬂmheb@r@meis@ afld ﬁ(ﬁrﬁiohé/re{hfteds(ﬁsl’ehd'é@ /| threonine
ki nases that are %@Fy conserved across the species, ran g fromyeast to

man (revi ev@%forchng_zo hapbeen 2 sbstantiahelfryeinancasne! chemigndo B@yroterrhe Pl k

ki nases havﬁnﬁyhﬁﬁbt%{%tﬁé?laFeSeffe&1\féea1L|thePa5{)€lLtf°c kfigl uding control of entry into
and progression through mtosis. IS tﬁe best characterized of the Plk

fam |y menbl8Pes] pikhe ROéo W@l@ngsefes?&)@gl9@ﬁtomfdmilx ofsssine ahipeaiankingsest i ssues
with a hig e in mtosis
(Hamanaka, htll?l{weatr&ﬁlFﬁyk&g%e EJC%E%{G%B%%% %%19& 5@6@ ea%'tlo(s)rgai?@%ﬁ%irseported
subst rat es lofway RM etrab, @hdogersi 2003126948 859). dihe Phriomscs ave oyliipktreleent ry and
progressi o [ p53, APC, BRCA2
and the prglt ea'i g}%@ ng]ukﬁ@ antﬁogpg%ﬂl} attlg ﬁdﬁ%%?&mtﬁy&%%ﬁlgg%mtypes and t he
expressi on H’lbllesltlse lpstrahetaateezodiof ﬂlesl’élvkmllwnembedu §§dsew(dvamxptebad JC et al.
Ann Surg l. 29- 740 P, 1S .an t ransform
Nl H 3T3 Cela[n(a 1s(1§ Run%’ﬁ}ﬁm ? ssuffs it fn%i}'mlto 1nd %elnei%eps of%ﬁqgm?, 234,
397-405) . Deylpetk iamiwsisi(Harmdiaka, (Rnetaf Jbikid Clbzw 159953\9%0 20B6-2e0t8 ¢, The
m croinjection qf anti ctio nant negative
T R T
cel I's in Vlﬂirbgref(sﬁﬂalirou@ @itosa and ﬁaaw%@&c ,2060,B,§53, AGY9BRTDMandLi u, X et

, Proc Acad SCI U S A 100, 5789- 5794, Fan, Y et al., veorld J
Gast r oent er Fpr@ts-‘e%omeif L5 gpreg) erﬁ‘HEp ¢ LICgt YRS ahd e @KpIEssgno| 1996, 135,
1701- 1713) . leVd '@l kiSsch Bl ohéﬁv@s@mnﬂml ft eal. Ojnﬂdﬁ%méamo@gti vat ed

spi ndl e check 0| nts and defects in spindle formation ronosone al i gnnment

and separ at$-dR%4MY- Ek!dkimanspeene perkean;tignsfprap NIy 3 Cﬁ&@%@éﬁ@@b@ﬂed to be

the result pfcpm RiDSNSEREODARORL 851 $97-403) COQPRAor inhMitTAl oread1l s have
been reported to maintain viability on depletion of Plkl. In vivo knock

down of Pl Ky HNAj Faiacnee. nigreinjesionef agpadicsner trragfagtionef e dersipiict s | eads to
growt h i nhi Qo bd QR NrubEF PRI SO rddHOR Prtitdrlioch SR ity SRAGHE-

cells in vitro (Guan, R et al., Cancer Res 2005, 65, 2698-2704; Liu, X et al., Proc Natl
Acad Sci U S A 2003, 100, 5789-5794, Fan, Y et al., World J Gastroenterol 2005, 11,
4596-4599; Lane, HA et al., J Cell Biol 1996, 135, 1701-1713). Tumour cells that

have been depleted of Plk1 have activated spindle checkpoints and defects in spindle

formation, chromosome alignment and separation and cytokinesis. Loss in viability
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[ 0007] P1k2 is mainly expressed during the Gl phase of the cell cycle and is
| ocalized to the centrosone in interphase cells. P1lk2 knockout m ce devel op
nor mal | y,wanreiifwsickl e and have normal survival rates, beCcTaBmienaassd 20%
smal ler than wild type mce. Cells from knockout animals progress through
the cell cycle nore slowy than in normal mce (Ma, S et al., Ml Cell Biol
2003, 23, 6936-6943). Depletion of P1lk2 by si RNA or transfection of kinase

i nactive NMUtRBES rbprRd &8bd e Q%&Fliisanfiﬁdﬁkﬁér%f%p &id. aatbfhst, Rawar egul ation of
P1k2 al so sensitizes tunour cells to taxol and pronotes mtotic

cat ast r ophecelly havigdeen iggorted ppmamiinyiakifityiopaleplsdonrdPhdnde vivBlpesk TF et al .
Vol Cel | Bi 20981 23imi9R 30n2LI)r aohANABIEHER dod BRI aSE e ihoUghout the

cell cycle an fromGlL to mtosi Expression is ‘upregulated in
hi ghl y pr ol inkiéitian bnpgvaen efifumerrpinsnegreft oddst cancer and is associ at ed

with a wors I [ .. 90, 815-821;
Wei chert, V@gdﬁ] nﬂﬁglgr c%%\g/'\gﬂ% %d %@% L %%p}% eZléf %%;ﬁecg’fl Q(flrgl tionto
regul ati on loéalimzdtoshesqenﬁﬂt]sbﬁlelllslnlmlbﬁam/@s t BikD enachwg Imieddavelogol gi
fragmentation % f Iél%q‘eél X anﬁ%%.\lfqetno){male r%?v%l }atneﬁ,rbu?are aroun@ 58“% ﬁegﬁ)nse

| nhi bition &f™ M n negative expreasdicén™ Yo pronote
p53-i ndepend%typaﬁm@t mllﬁmﬁﬂmmk@hﬁhndm;gegmdhmu@mhesﬂbcs/cleoh@ay formation

P008] Pika e aas pfahl pReva il Ya SO R e AT sty member s,

Depl eti on obedldtiod ok PIMASS siRALS BiStraAPRELMDII Finkdd ifRACECHUGEL ligo Cdlis, J et al .,
Neopl asia ce arrest at E with a high

05, 7,.312-323). Plk4 kn Qko
fraction of lefiw@milﬂe ﬁwﬁ%@ é??avn&a%fl fign %@d@e@}%&%s%@?ﬁmﬁgg 9 Hudson, JW
et al., Qthﬁﬂﬂtan(Bb@hl‘é&}!nﬁt@ﬁé—eat:ﬂsﬂroplﬂ:‘ﬂa‘pﬁﬂ@)’ supPQdieh Wohepsd Rspafe t he protein

ki nase fam |y have been inmp i.n tumour cell growth, proliferation and
survi val . H}S(TFrFéPVMQZr%ﬂéh‘?ZSZOQ gPe’o1neéd t o devel op conpounds useful as

[ nhi bi tors @hod)r ot pichishpRaes irdRfoRRARNERIL BRI hedksLBoh R f1 K Kinases as

essential for cell division is stron Bl ockade of the cell cycle is a
clinically ma%ils{al&txe@ssa@plﬁ garcaulated jnfng YPliOh&r%t@ﬁ@M?ﬂaéé‘llmo%ﬁ? glditressat i on and

viability. Qe}%iluﬁs%b%tﬁ ed Qith Rlworke! AR Ssi g\k’hphérPWetQ@vﬁrP@me; eported in
the art. See, exanpl e, US 2009/0062292, US 2008/ 0167289, US

2006/ 0040142004&668@9%212’?\@10% W et al., Virchows Arch 2005, 446, 442-450). In

addition to regulation of mitosis, P1k3 is believed to be involved in Golgi
fragmentation during the cell cycle and in the DNA-damage response. Inhibition of
Plk3 by dominant negative expression is reported to promote p53-independent
apoptosis after DNA damage and suppresses colony formation by tumour cells (Li, Z
et al., J Biol Chem 2005, 280, 16843-16850.

[0009] Plk4 is structurally more diverse from the other Plk family members.
Depletion of this kinase causes apoptosis in cancer cells (Li, J et al., Neoplasia 2005,
7,312-323). Plk4 knockout mice arrest at E7.5 with a high fraction of cells in mitosis
and partly segregated chromosomes (Hudson, JW et al., Current Biology 2001, 11,
441-446).

[0010] Molecules of the protein kinase family have been implicated in tumour cell
growth, proliferation and survival. Accordingly, there is a great need to develop
compounds useful as inhibitors of protein kinases. The evidence implicating the Plk
kinases as essential for cell division is strong. Blockade of the cell cycle is a
clinically validated approach to inhibiting tumour cell proliferation and viability.
[0011] A number of Plk kinase inhibitors have been reported in the art. See, for
example, US 2009/0062292, US 2008/0167289, US 2006/004014, US 6,806,272, US
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6, 861, 422, W2009/ 040556, WO 2009/ 042711, and WD 2006/ 058876. Consi dering
the potential of these Plk kinase inhibitors for treating one or nore of

t he af or ewerviloesedi seases, it would be desirable to deceliBmiovesss fi ci ent
synt hetic nethods for such inhibitors and for their derivatives. SUMVARY OF
THE | NVENTI ON [ 0012] The present invention generally relates to a nmethod of
preparing a conpound represented by Structural Forrmula (1): RI 8 0 RNg R3

R1L NN NR4 16 241l 402 Nv20bR04B 56, WO 2009/042711, and WO 2006/058876. Considering
the potential of these Plk kinase inhibitors for treating one or more of the
aforementioned diseases, it would be desirable to develop new efficient synthetic

methods for such inhibitors and for their derivatives.

SUMMARY OF THE INVENTION
[0012] The present invention generally relates to a method of preparing a

compound represented by Structural Formula (I):

8
E 0
N R?
RL)\/ q R3
N N N 4
¥ | Js R
R R6R

(h ,
or a pharmaceutically acceptable salt thereof,wherein:

R' is -H, Cy aliphatic, Cs.1o cycloaliphatic, Ce.10 aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each of said aliphatic,
cycloaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by R' is
optionally and independently substituted with one or more instances of J';

cach R, R, R* and R’ is independently -H, halogen, cyano, C, ¢ aliphatic, or
Cs.i0 cycloaliphatic, wherein each of said aliphatic and cycloaliphatic groups
represented by R, R®, R?, and R’, respectively, is optionally and independently
substituted with one or more instances of %, J*, J* and J°, respectively;

optionally, R” and R’, together with the carbon atom to which they are
attached, form a C;.; cycloaliphatic ring that is optionally substituted with one or more
instances of J®;

optionally, R* and R*, together with the carbon atoms to which they are
attached, form a Cs.7 cycloaliphatic ring that is optionally substituted with one or more
instances of J®;

optionally, R* and R’, together with the carbon atom to which they are
attached, form a C;.; cycloaliphatic ring that is optionally substituted with one or more
instances of J®;

R®is -H, C¢aliphatic, C3.19 cycloaliphatic, Cs.1o aryl, 5-10 membered

heteroaryl, or 3-10 membered heterocyclyl, wherein each of said aliphatic,

4-



(I')r or a pharmaceutically acceptable salt thereof, wherein: Rl is -H,
Cl 6 aliphatic, C340cycloaliphatic, C6_10 aryl, 5-10 nenbered heteroaryl,

or 3-10 rwohweriedesset er ocycl yl, wherein each of said ali poatiBm10/002655

cycl oaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by Rl
is optionally and independently substituted with one or nore instances of
J1; each R2, R3, R4, and R5 is independently -H, halogen, cyano, Cl1 6

al i phati ¢, Qtioeuhlc, 5K HRk RN Ak oMol o @R R &AlOREL | phat i ¢ and
cycl oal i phaétgliec0 rou(fos}’s?epr esagﬂt end B; Rg{ﬁ%?@)l?ﬁ%ﬁrannd Rgfji‘r espectively, is

opti onal | y eanigndllydepaddesndensly sulssitutadyyidbongior moshiastaicenelrle i nst ances of J2,
J3, J4, and J5, grespeet i yhliiic optionallyWRbirRANAd kith ofPordie mndAQRIHEr with
the carbon atomto gﬁl éﬁ ﬂ]ef %prleon?';}t){)sglcéhgﬂ, Form arC3_e7 cy%‘feoaﬁ;’)hati c ring
that is optdérdnalcysioadiphasicioptionadly wiishtutedevithronmor moieristtensedst Jof orJ B;
optionally, 7 r. With. : ' hey are

att ached, form a&%ﬁég%f&ég%g%ﬁ?paﬁﬁﬁegl 1%&%8&%&12[? Q%hgctllg{&?ﬁ%%g ;&Qllsj stituted

wi t h one or5-nreeberes hemoegcliofring Bjat is optionaip substitated ywithRde anaolR5, t oget her

with the cairnsq%r% atomta which they are attached, forma C3_7 cycloaliphatic
ring that is opfel%naﬁy substituted with one or nore instances of JB;

R6 is -H Cl_6 aliiphabiR’; C3_10 cycl oaliphatic, C6_10 aryl, 5-10 nenbered
het eroaryl, or 310 nenbered heterocyclyl, wherei.n each of said aliphatic,
Cyctont phatic, Bty e MerEronlst STt arest Fy o GREEOuERs esont o by ke
i s opti onal inYfepandbnily chep@midelylsybssitastw kbR br Wiokdinameco6f pand | nst ances of
J6; R2 is -H Cl 6 aliphatic optionally substjtuted with one or nore
i nstanced o¥NSan sgif C@Gf@%@ |g8%ﬂpilsplﬁ§%e&&8§¥ ?@Pﬁﬂ%@&ﬁ%@flﬁ%’ﬁ\@@ with one or
mor e i nst angRGr aforeliBitaRes ofdpt i onal |y R2, together with Rl and the nitrogen

atomto which it is attached, forns a 5-7 nmenbered heterocyclic ring that
is optionally s§B&ty iupdspendenty 5k Coralipitis oy sehstipted ygth oaggr

more instances of T;

each of J?, I’, J*, I°, and J® is independently M, or Cy.¢aliphatic optionally
substituted with one or more instances of M;

cach T is independently halogen, oxo, -NO,, -CN, Q', -Zz'-H, or -7*-Q%

each Z' is independently a unit consisting of one or more groups
independently selected from the group consisting of -NR-, -O-, -S- , -C(O)-, -C(=NR)-
, -C(=NOR)-, and -SO,;N(R)-;

cach Z* is independently a unit consisting of one or more groups
independently selected from the group consisting of -NR-, -O-, -S- , -C(O)-, -C(=NR)-
, -C(=NOR)-, -S(0O)-, and -S(O),-;

ecach Q' is independently Cs.1o cycloaliphatic, Cg 10 aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each Q' is independently and
optionally substituted with one or more instances of J<;

each Q7 is independently C,_¢aliphatic, Cs.io cycloaliphatic, Ce.10 aryl, 5-10
membered heteroaryl, 3-10 membered heterocyclyl, or Q'-Q', each of which is
optionally and independently substituted with one or more instances of J or each Q?,
together with R and the nitrogen atom to which it is attached, optionally forms a 4-7
membered heterocyclic ring optionally substituted with one or more instances of J B,
and

each J9 is independently M or C,_galiphatic optionally substituted with one or

more instances of M;



R8 is -H or R9; RO is C1_6 aliphatic or C3_8 cycloaliphatic, wherein
said aliphatic group is independently and optionally substituted with one
or nore iwetanmssse6f JA, and wherein said cycl oal i phati ®eCynBpo/HER655

i ndependently and optionally substituted with one or nore instances of JB;
each J1 is independently T or G _6 aliphatic optionally substituted with
one or nore instances of T, each of J2, J3, J4, J5, and J6 is

i ndependently Me,@f MGl i.n_@ep%h@iéﬂh?%l%géﬁ?&ic}?ﬂ%i,YCIS,U@‘N’}-@R’Eﬁ%&ﬁ%ﬁh one or nore
instances of M each T is independently hal ogen, oxo, - , -CN, Ql, -Zi1-H,
or each 21 {COR NEEDERAEANR):: OURRY . CEENE Ly RHORNSRFORST & gr oups

i ndependent | el m »gr NSyREH RG> O o Qr, =S,
-C(0)-, - C(@I\i}lg(ﬁh&e)tzc? (:(Iﬁ\%%)’-%@zgnd %g&%?ﬁﬁl?g%ggHqg%s?lg\j(}{r?é’(ebﬁé%dent ly a

uni t consi styclgliphhtiodel Oonemipral hgeogpdyl Adepende it I0ymeeicexithstérdardm t he group

consi sting - NR- s e D P O - -5 -, -S(0)-, and
-5(0) 2-; \%erell}lé&fg ho-f%fd f}éc\ﬁ?aﬁ%aélgl%eeﬁ?ﬁyf/l%%dc}%ef%ﬂ%%i c, C6_10 aryl,
5-10 nenberepreftatedbgaM ysl optionallg -adindeprhdandg stistiwredoyitl onk or wher ei n each QL i s
independentilng/t %nsqofgrpti onal ly substituted with one or nore instances of JQ
each Q2 is i n?:lneﬁen ently G _6 aliphatic, C3_10 cycloaliphatic, C6_10 aryl,
5-10 nenber ed heherPariydepeRicily Feob@rsatiplheit aireeghdt, togetler wigh QOand each of

shich 1< o0 SaaLlgns, LpdeRsrden LY. bbb s Wthoong ormore L
it is attackedocyold iignatioyally®elig sabshtuled Bt &d moad ieitarycdiJé; ri ng
optionally subst ) it e tinadis B orE L Siipiane Smfonsity ubstaitedwith one
or more instances of J*; or two R’ groups, together with the nitrogen atom to which
they are attached, form a 4-7 membered heterocyclic ring optionally being substituted
with one or more instances of J%;
each R” is independently C,4 aliphatic optionally substituted with one or more
instances of J*;
each J* is independently selected from the group consisting of halogen,oxo,
-CN, -OH, -NH,, -NH(C;-C4 alkyl), -N(C;-C4 alkyl),, -OCO(C;-C4 alkyl), -CO(C-Cy
alkyl), -CO,H, -CO,(C;-C4 alkyl), —O(C;-C4 alkyl), Cs; cycloalkyl, and Cs_;
cyclo(haloalkyl);
each J® is independently selected from the group consisting of halogen, oxo,
-CN, -OH, -NH,, -NH(C;-C4 alkyl), -N(C;-C4 alkyl),, -OCO(C;-C4 alkyl), -CO(C-Cy
alkyl), -CO,H, -CO,(C;-C,4 alkyl), -O(C;-C,4 alkyl), and C;-C, aliphatic that is
optionally substituted with one or more instances of J*; and

qisOorl.

The method comprises the steps of:

a) reacting a compound represented by Structural Formula (A):



each JQ is independently Mor G _6 aliphatic optionally substituted with
one or nore instances of M each Mis independently hal ogen, oxo, -NQ2,
-CN, -ORWO28R/03656B(R )2, COR, -CRZR, -CONR 2, - OCORPCTABDAMIR6IX,
-NRCOR', -NRCO2R, NRCON(R )2, -S(O)R', -S2R', -S2N(R )2, -NRSX2R',
-NRSO2N(R ) 2, C3-10 cycloaliphatic, 3-10 nenbered heterocyclyl, C6_10 aryl,
or 5-10 nenbered heteroaryl, wherein each of said cycloaliphatic,

het er ocycl ylin HNNR@HQJE%&@JI@@JMIM% @%énﬁ@c%&)%ﬁme%%s&ﬁ(ed'\ﬂg' SireRtdional Iy and
i ndependent|y substituted with one or nore instances of each R

i s independently -H or G _6 aliphatic, or dcly R, together with @ and the
nitrogen atomto which it is attacf i ally forns a 4-7 nenbered

het erocyclic ring optionally belngi:ub titu M th one or nore instances
of JB; each R is indep@nﬂ _6 aliphatic optionally
substituted with one or nore inst gnces RIA or two R groups, together
with the nitrogen atomto which they ar attached, forma 4-7 nenbered
heterocycllﬁx&hﬁq 9pt|onally bei ng sub&)i t ut ed with one or nore instances
of JB; ﬁ R' is |ndependently C1 4 allbhatlc optlonally

substi t ut edwmrelh Rhe -OfHRDreed Rivds ]aad@s, @R Jis-ORAG AndIRiiss- NOadreﬂéhdent |y

sel ected fr.om,t heo. 1y IS - NH2,
_NH(Cl-C4 af kr%yl‘)?ﬁ g{\l e Al ‘Hf;kg” @%%%%ga&%ﬁwr%” CO(Cl1-C4 al kyl),
-CO2H, -002)Cl- @4 al WEQR”-M(NQ;- @4l Rl kylOR':C3_7 cycl oal kyl , and CB 7

| o( hal oal kyl JB dent,l | f
ggﬁs?gt?ngaofyhél ogeﬁ ox‘E?;,CﬁZ1 %egﬁpgu%ﬁl—é’rgsg E{%ﬁg@f&gﬁf&mm (Cl c4
al kyl) 2, - O0QQGhitse afckiydtipn cor@ﬂdﬁifﬁérrﬁh kythpound CEpRdente DERR LA al kyl ),
-0(Cc1-4 alelgc%/wé{aéﬁgd Cl-C4 aliphatic that is optionally substituted with

one or es of JA, and
H O
XN N
R2
R )'\L ~ a R3
NN e
1 R6 R5
() ;and
2) optionally reacting the compound represented by Structural

Formula (IT) with R’-LG,, wherein LG, is a suitable leaving group, to form the
compound represented by Structural Formula (I), wherein R® is other than -H; or
ii)  when R'%is halogen, and R'" is -NHR"*:

1) cyclizing the compound represented by Structural Formula (B)
under suitable cyclisation conditions to form the compound represented by Structural
Formula (I); and

2) optionally, when R" is —H, reacting the compound produced
from step b), ii), 1) with R*-LG,, wherein LG, is a suitable leaving group, to form the
compound represented by Structural Formula (I) wherein R®is other than -H.

[0013] The compounds represented by Structural Formula (I) can inhibit protein
kinases, such as Plk kinases (e.g., Plk1, Plk2, P1k3 and/or Plk4). See, for example,
US 2009/0062292 and US 2008/0167289. The present invention can provide efficient
synthetic methods for preparing such compounds that are useful as protein kinases

inhibitors, particularly Plk inhibitors.



gis 0 or 1. The nethod conprises the steps of: a)reacting a conpound
represented by Structural Fornmula (A): R11 R12 NIR2 LG NNg R3 RI6 R5 R4
(A wth WbRARM3essder suitable conditions to forma conmpouns2mepiesent ed by
Structural R 10

DETAILED DESCRIPTION OF THE INVENTION

[0014] The methods of the invention generally employ introduction of -NR'R’
into the pyrimidine ring of Structural Formula (I) prior to the cyclisation step to form
the ring (e.g., peperazin-2-one or diazepin-5-one) that is fused to the pyrimidine ring.
Without being bound to a particular theory, early amination, particularly for aryl and
heteroaryl amines, such as aniline, prior to the cyclisation can be beneficial for the
convenience for purification processes of the final compounds. Generally, amines,
especially aryl and heteroaryl amines, are potentially hazardous. If such materials are
employed at a later stage (e.g., anilination after the cyclisation) of the production line,
purifying the final products from them can be cumbersome and costy, especially in a
large scale production line. For example, losing some intermediate compounds
during purification processes might be better tolerable than losing some final
products. Certatin aspects of the methods of the invention are depicted below in
schemes and preparative examples that follow. Unless otherwise inidcated, all

variables in the following schemes are as defined herein.

[0015] The methods of the invention employ the step of: a) reacting a compound
represented by Structural Formula (A) with HNR'R’ under suitable conditions to form

a compound represented by Structural Formula (B):

11
R12R 12R11 O
R2 | 2
2 - R
LG/ N~ TN<AY R? RL'}‘)\N N\ R
R7

Rg R5 R4 R6 R5 R4

A
(A) and (B) ’

wherein R'! is -NHR", and R'?is halogen; or R'" is —~OR™, and R" is -NO,; and R"*
is -H or R%; R" is Cy¢ alkyl; and LGy is a suitable leaving group. If R'? is -NO,, and
R'" is ~OR", the methods further comprise the step of cyclizing the compound

represented by Structural Formula (B) under suitable cyclisation conditions to form a

compound represented by Structural Formula (II):



,--,,,RI2 N 1R2 RI-NNg R3 1 R7/R6 RR R4 - Fornula (B): wherein: R11 is
-NHR13, and R12 is halogen; or R11 is -OR', and R12 is -NO2; and R13 is -H
or R9; xIMMoimwi1i@i3e®6al kyl ; and LG is a suitabl e | eavi ngprgmaBm;10/602d55

H 0O
\ N

R2
O
R = R
N N N d_4

I l R

R R® R®

(In

2

and optionally further comprise the step of reacting the compound represented by
Structural Formula (IT) with R*-LG, , wherein LG, is a suitable leaving group, to
form the compound represented by Structural Formula (I), wherein R® is other than
-H. If R"*is halogen, and R'" is -NHR"®, the methods further comprise the step of
cyclizing the compound represented by Structural Formula (B) under suitable
cyclisation conditions to form the compound represented by Structural Formula (I);
and, when R" is —H, optionally further comprise the step of reacting the compound
produced from the prior cyslisation step with R°-LG, to form the compound

represented by Structural Formula (T), wherein R® is other than -H.

[0016] Suitable conditions for the amination step a) to introduce the -NR'R’
moiety into the pyrimidine ring can be found in the art, for example, Cywin et al.,
“Discovery of potent and selective PKC-theta inhibitors,” Bioorganic & Medicinal
Chemistry Letters, 17(1), 225-230 (2007), and WO2006/108103. For exanple, the
amination step can be performed in the presence of a base (e.g., organic or inorganic
base), such as NaHCQOj3, NaCOs3, or a tertiary amine (e.g., DIPEA: N,N-
diisopropylethylamine), in any suitable solvent system, e.g., peterolium ether and
dichloromethan (DCM), or mixtures thercof. Alternatively, when R'"is —OR™, and

R'? is -NO,, the amination step can be performed simply by heating without a base.

[0017] Any suitable leaving group known in the art can be employed in the
invention for LG and LG, respectively. One suitable example for each LG, and LG,
is halogen, such as —Cl, -Br or -1. Other suitable examples of LG; include triflate
(-OSO,CF3), tosylate (O-(p-toluenesulfonyl)), mesylate (-OSO,(CH3)), lower alkyl
sulfones, such as methylsulfone (-SO2Me), etc. In one specific embodiment, LGy is —

Cl; and LG, is —Cl, -Br, or —I.

[0018] Cyclisation between R'' and R' to form the ring (e.g., peperazin-2-one or

diazepin-5-one) that is fused to the pyrimidine ring can be perfomred in any suitable
p py g p y

condition knwon in the art. For example, suitbale reaction conditions for reductive

cyclisation between nitro and ester groups (when is R'?is -NO,, andR"" is —ORM) can

9.



b)i)when R12 is -NO2, and R11 is -0OR14: 1)cyclizing the conpound
represented by Structural Formula (B) under suitable cyclisation conditions
to form awoanpossder epresent ed by Structural Fornmul a (1 PCT/IB20a0v002655
2)optionally reacting the conpound represented by Structural Fornula (11)
with RO-L&2, wherein L& is a suitable |eaving group, to formthe conpound
represented by Structural Fornula (1), wherein R8 is other than -H or

i i) when R12,d eu&%m%m@z@dm §009P8U82123)2 US 2006/004014, US98 y@bi zi ng the
conpound reltpj)r esent ed Structural Fornula (B) under sSuitable cyclisation

condi ti ons ¥®0138¢, Bﬂ%h EOHIS(IRI48E pF eseamply, swytatge ragettancandifinsderl a (1) and
2) optional ly 5ﬁﬁ Ahnd t e LRPRAUNGPLRFROED from step b),
i), 1) wt (h% lsa%lr?get erag)lg% Ln&a%?gé‘%agpusl(?alf wﬁea\l}g%g ag‘?oup%j to formthe
conpound re@&@%e)rﬂ@ebe pn&inr Ui 2UIRA00%E2nul a (1) wherein R8 is other than -H.
[0013] The conpounds represented Py Structural Formula (I) can inhibit
protein ki n@8EY, sinmea@bﬁdllklemﬂhaMQzeaI@R iPHRR, . P Kids erfbikBneand/ or  P1k4) .
See, for nt
IR L P S I
conpounds tlhmnuhr(B) m@elffoﬂmedm ]pnocmoe|cnmmumdsesres¢madthytsromst;urqbﬁomm¢adI arly Pl k
: Rclem ;[ grnsg(eﬁE Pflsul abPES uc 1ve q\l satio ?ogﬁltlo%W%Ie_%trL%%' éls]tel_?greoure%a thods of the

known in the art can be employed in the invention. In one specific embodiment, the

reductive cyclisation is performed as shown in Scheme 1:

Scheme 1
R0 R0 H O
q R3 )\ a R3 /mN/ NI 5{3
R5 R4 6 RS R* '1 ée R5R
(B1) (L1) an

The first step involves reduction of the nitro group under suitable reduction
conditions, such as iron powder, SnCl,, zinc powder, indium/HCI, or H,/Pd to form a
compound represented by Structural Formula (LL1). The second step involves cyclo-
condensation bwtween the amine and ester groups of Structural Formula (L1),
resulting in the compound represented by Structural Formula (II). Cyclo-
condensations typically occur in the presence of an acid or a base. In some
embodiments, this two-step process occurs iz situ. One example of an in situ
condition involves treating the nitro compound (represented by Strucutural Formula

(B1)) with iron powder in glacial acetic acid.

[0020] Optionally, as shown in Scheme 2, the compound represented by
Structural Formula (IT) can further reacts with R*-LG, , wherein LG; is a suitable
leaving group, to form the compound represented by Structural Formula (I) wherein

R%is other than H:

-10-



into the pyrimdine ring of Structural Formula (1) prior to the cyclisation
step to formthe ring (e.g., peperazin-2-one or diazepin-5-one) that is
fused to wbeopymssshdi ne ri ng. Wthout being bound to a partiBzub/ereésheory,
early am nation, particularly for aryl and heteroaryl am nes, such as
aniline, prior to the cyclisation can be beneficial for the convenience for
purification processes of the final conpounds. Cenerally, am nes,
especially aryl and befeeoaryl am nes, are potentially hazardous. If such
materials are enployed at a Iamerostage (e.qg., anlllnéflongafter t he

cyclisation) of the produc ne, purifying th roducts fromthem
can be cunbersone and 905 esp IIqum%a Ia;gﬂLfc 8 uction |ine.
For exanple, |osing s&my e'tﬁﬁﬁbﬁhd \d |cat|on

processes night be bettgr tole F% t han | osing gone fu@aﬁ products
Certatin aspects of the nethods of the invention are depicted belowin
schemes and preparative exanp és that follow. Unl essREEerii se i ni dcat ed,
all variables in the follow ng schenes are as defined herein. [0015] The

met hods of A& nvalrhaiyelnginmpurdieof Stragiuigk Forgpla(bhkean kg figst conpound
represente B&?& condi tions
topf orma gf(l)lgéhooﬁﬂc# ggogﬂ;oglsl 8§t %ﬁ}dg&@%ﬁtﬁ%g?ﬂﬁm Q?ﬁ I%Hb%:@?&mym I - G NNg

R3 R6 R5 R4beR[yphs©d N form compounds of Strucutural Formula (T) wherem R®is other than H,

as shown in Scheme 3:

Scheme 3

Rg R140

Ok XX £ xé[ f§

N~ N7 N R

R? R6 R5

(LN (L2) (:R®=R%
[0022] In another embodiment, R is halogen, such as —Br or -1, and R'"is—
NHR". In this embodiment, cyclisation between halogen (e.g., -Br as exemplified in
Scheme 4) and amide groups in a compound of Structural Formula (B) (e.g.,a
compound of Structural Formula (B2) in Scheme 4) is performed to produce the

compound represented by Structural Formula (I), as shown in Scheme 4:

Scheme 4
R'3N
/”t:[:Br //T:I:
x AN A
RO R5 R* Re R5
(B2) m

Any suitable cyclisation condition between halogen (e.g., —Br or —I) and amide groups
known in the art can be employed in the invention. In one specific embodiment, the
cyclisation is performed under palladium catalysis, for example, using a suitable
palladium catalyst (e.g., Pdy(dba);, where “dba” is
tris(dibenzylideneacetone)dipalladium) and a suitable base (e.g., Xantphos).

[0023] Optionally, when R" is —H, the compound represented by Strucutural

-11-



,R12 IR2 Rlg R3 N\ R7TR6 RS R (A) and(B) wherein R11 is -NHR13, and R12 is
hal ogen; or R11 is -OR', and R12 is -NO2; and R13 is -H or R9; K-14

is ClL_6 avbybii/aesbeLG is a suitable |eaving group. |If RCZAB16/DI2R;S and R11
is -OR", the nethods further conprise the step of cyclizing the conpound
represented by Structural Fornula (B) under suitable cyclisation conditions
to forma conpound represented by Structural Fornmula (I1):

Formula (I) wherein R" is —H can further react with a suitable source(s) for R’, e.g.,
R’-LG, , wherein LG, is a suitable leaving group, to form the compound represented

by Structural Formula (I), wherein R*is other than H.

[0024] The compounds of Structural Formula (A) can be prepared by any suitable
method known in the art. In one embodiment, a compound of Structural Formula (A)
can be prepared via reacting a compound represented by Structural Formula (C) with

a compound represented by Structural Formula (D) to form the compound represented

by Structural Formula (A), wherein LGs is a suitbale leaving group:

R11 O
12
R? 1\1 R
H— q R3
A 5 R4 LG)\N/ LG
R6 R 1 3
(C)  and (D)

[0025] Any suitable leaving group known in the art can be employed in the
invention for LG;. One suitable example for LGj is halogen, such as —Cl, -Br, or —I.
Other suitable examples of LG, include triflate (-OSO,CF3), tosylate
(O-(p-toluenesulfonyl)), mesylate (-OSO,(CH3)), lower alkyl sulfones, such as
methylsulfone (-SO2Me), etc. In one specific embodiment, L.G; is -Cl, -Br, or —1. In

another specific embodiment, LGz is —Cl.

[0026] Suitable conditions for the reaction of the compounds of Structural
formula (C) with the compounds of Structural Formula (D) to form the compounds of
Structural Formula (A) can be found in the art, for example, US 2008/0062292, US
2008/0009482, and US 2008/0167289. In one embodiment, the compounds of
Structural Formula (A1) are formed as shown in Scheme 5 by reaction of a 5-nitro-
2,4-dichloropyrimidine of Structural Formula (D1) with an amine of Structural
Formula (C1). Suitable conditions for this reaction can be found in the art, for
example, US 2008/0167289 and US2008/0009482. In one example, a compound of
Structural Formula (C1) is reacted with 5-nitro-2,4-dichloropyrimidine in the
presence of a base (e.g., organic or inorganic base), such as NaHCO;, NaCOs, or a
tertiary amine (e.g., DIPEA: N,N-diisopropylethylamine) in any suitable solvent
system (e.g., petroleum ether, dichloromethane (DCM), acetone, or mixtures thereof),

optionally with heating.

-12-



HN1R2 R7TR3 NNii R4 RIR6 R5 (I1) and optionally further conprise the step
of reacting the conpound represented by Structural Forrmula (11) with RO-L&
, Wher ei wbGsemosui t abl e | eavi ng group, to formthe ecmpBnaoress esent ed
by Structural Formula (1), wherein R8 is other than -H [If R12 is hal ogen,
and R11 is -NHR13, the nethods further conprise the step of cyclizing the
conpound represented by Structural Fornula (B) under suitable cyclisation
condi ti ons t®ndm@rsn t he conpound represented by Structural Formula (1); and,
when R13 is -H, optionally further conprise the step of reacting the
conmpound produd8®\fromthe prior cyslisation step with to formthe

conpound representeéd by Strui\rﬁm;or mula (1), rern is other than
fo

-H [0016] Sui t abl adition the amnation s Z It r oduce the
-NRLR7 noi et YNt Rhe pyr igpf divfiesgii ng can be f&UndN n ¥ HelArt, for

exanpl e, Cywi nee®Ril ., "Discovery of potent and sel ectRY2 PKC theta

i nhi bitors,” Bioggganic & Medigjnal Chemistry Letters{Atl7(1), 225-230
(2007), and W?2006/108103. For exanple, the am nation step can be perfornmed
in the pres of e ' ' [ ch as
NAHOOB, | Na Bl o el ﬁeééb?d%“rﬁnh?‘*%?%@“%PE%P&?&?%P?@%E‘%%?Si et hyl ani ne)
i n any sui tfabhel schavenin Sshstehmby eagion of e tSdraho-2phdichhappyamddide ohl or omret han

(DCM, or mixtur t her \Lt ernat i vel n R11 is sOR'. and R12 is
'Nthe AT SR ge e S B SRl POy MRS w thour & base.
[ 0017] Any stontligibhsefol dameargogcate fiunavin therartt foe exanipls &ig d003/enpi28yed i n t he
and US2008/0009482. For example, the reaction is performed by heating in the
presence of a base, such as triethylamine or N,N,diisopropylethylamine (DIPEA), in a

polar organic solvent, such as acetonitrile or ethanol.

Scheme 6

R‘IBN o R13N o

Br AN Br

b I
e 0
H~N-e R? Cl)\N/ cl C')\N N AR
R/6 RS R* re R°R
(C2) (D2) (A2)

[0028] Compounds of Structural Formula (C1) may also be obtained by reaction

of esters of an appropriately substituted 3-amino-propanoic acid (F1):

R‘|4o o

R2
H\}\] q4R3
5
H R°R

(Fy
with a ketone or aldehyde, in the presence of a suitable reducing agent, such as, for
example, sodium triacetoxyborohydride, as described in US 2008/0009482.
Compounds of Structural Formula (C2) may also be obtained by reaction of amides of

propenoic acid (G1) with a suitable amine, as described in US 2008/0009482:

13-



invention for LG and L&, respectively. One suitable exanple for each LG
and L& is hal ogen, such as -C, -Br or -I. OQher suitable exanples of LG
i ncl ude twof2batmB63660502CF3), tosylate (0-(p-tol uenesul f eayaBlolo/nessd at e
(-0502(CH3)), lower alkyl sulfones, such as nethyl sul fone (-S02Me), etc. In
one specific enbodinent, LG is - d; and L& is -A, -Br, or -1I.
[ 0018] Cycl i sati on between R11 and R12 to formthe ring (e.g.,
peperazin-2-one or di azepi n-5-one) ghat is fused to the pyrimdine ring can
be perfonred in any suitable condition¥knwon in the art. For exanple,
suitbal e reaction conditions for redugfive cyclisation between nitro and
ester groups (when is R12 is -NQ2, RT1 is -OR') can be found in US
2008/ 0167289, US 2009/ 0062292, US 20064004014, US 6, 861, 422, US 6, 806, 272,
and U52008/0009482. For exanple, suit@ple reaction conditions for
cyclisation between hal ogen and ami de groups (when R12 is hal ogen, and R11
i's -NHR13) be odi nent, R12 is
NC2, and R@?ﬁb] 'f&%ﬁ Hﬁ,arog e%%g%nééggalp[b%g%t?%d\ll}gedgdégflg{sﬂgt| on bet ween
the nitro aprepaesioeof tjue@ulppounds cidipowrd § owful St (A enduiBa l(infFlodingl a (B) is
per f or med to 0 eT19) t ruct ur al rmula (11). Any
suitable re ﬁ@t }H\gdé Ogsc |sa@0g%u13§ﬁ§dﬁt%?&;{1&§)é S&v/\%lgcrlfssr?ﬁtar%veanggma 1Vejﬂy’groups
known i n t htbe aasrt hymdsgebﬁ grqnbog«elcb intmodubed aftevéiatcydmandnrsteqmefcsmehe fic
ggﬁg?r:anﬁn;l Beﬂgf%c%%ﬁ&%?c ] a}sﬁ?ﬁll 57 —onefthgtel u(gé octihe pyr1m181ne rlngg asS cheme 1.
desired. For example, as shown in Scheme 7, compounds of Structural Formula (H)

can react with a suitable reagent known in the art as a source for the non-hydrogen R®
group (e.g., a desired R®X, wherein X is halide, such as R°Br, R°C], etc.) to form

compounds of Strucutural Formula (K).

Scheme 7
RE O

N 2
N™ RR3

J\ /i < q 4

R10 R4 R0 N N R

I R®

RG
(H) (K: R® = non-H)

[0030] In one specific embodiment, a method of the invention comprises Steps
A1-C1 and optionally Step D1, of Scheme 8. In another specific embodiment, a
method of the invention comprises Steps A2-C2 and optionally Step D2, of Scheme 9.
Steps A1 and A2 are as described above in Schemes 5 and 6, respectively. Steps Bl
and B2 are independently are as described above for the amination step a). Step C1
and optional Step D1 are each independently as described above in Scheme 1. Steps

C2 and optional Step D2 are each indpendently as described above in Scheme 4.

-14-



IR7TN 1 R2 R2 yNNg R3R1-N 1NNg R3NR3 NNcl R4 11 R1- R75 R4 R-AR7TR6 R5 R4RLR6
R5
WO 2011/036566 PCT/IB2010/002655

Scheme 8

R14o RMO

R0 )\/INOQ N ~ NO, O
L e, B

stepB1 N7 N7 ONTA9R®

|~ | l 4
H ;\l q4 R3 Step A1 R6 RS R4 R7 R6 R R
6 R°R
R (c1) (A1) (B1)
Step C1
Re N
N Step D1 S "
N S R Rx  ru M R3
RLN)\N/ R® (X = halogen) NN N SR
| N7 R4 R r6 R
R RE R° )
(- R® = R9
Scheme 9
RN, o Br RN R3N
A Br - XE“
HNR'R
< ﬂ ¢ omi et
H~ q RS aR Step B2
N Step A2 4 5 R4
I RS R* R5 R R6 R
(C2) (Az) (B2)
Step C2
RE
N
/j[ Step D2, ,\1 AN R2
if R13=H
7 - R7 )\ — R3
R\ )\ RO \’Tj N [l\j M
R6 R5 (X = halogen) R R6 R®
(I: R¥ =R9) )

[0031] In one embodiment, the methods of the invention can be employed in
preparing the compounds represented by Structural Formula (I) or pharmaceutically
acceptable salts thereof, wherein values of the variables of Structural Formula (I) are

as described below.
[0032] The first set of variables of Structural Formula (I) is as follows:

R'is -H, C, aliphatic, Cs 19 cycloaliphatic, Cg1¢ aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each of said aliphatic,
cycloaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by R' is
optionally and independently substituted with one or more instances of J'.
Specifically, R'is optionally substituted C, ¢ aliphatic, optionally substituted Cg 19
aryl, or optionally substituted 5-10 membered heteroaryl. Specifically, R' is

-15-



(BL)(L21)(Il) The first step involves reduction of the nitro group under
sui tabl e reduction conditions, such as iron powder, SnCl2, zinc powder,

i ndi um HGYQ 2011/032%6Pd t 0 form a conpound represented by ScmuBtoae/ed26F0r mul a
(L1). The second step involves cycl ocondensati on bw ween the am ne and
ester groups of Structural Fornmula (L1), resulting in the conmpound
represented by Structural Formula (11). Cyclocondensations typically occur

in the presgregQfsubind&d ¢ 19£ryiiorbc$§§nall!y@ub%ﬁﬁ@edmérﬁﬁé?écﬁhetér@ﬁl two-step
process occurs in situ. One exanple of "an in situ condition involves

treating thMOlfﬂSP@%ﬁ@BmPeuﬁépt(oﬂélb’rselb%mt@fﬂc@y agl puentioualky sulsditied w6 (B1) ) with
i ron powder i L Ak dbarfiC fhdr€ s eitall 1 ?@c“‘éﬁtd figigyn in Scheme 2,
t he conpoun 13 representaergi rS’?lr%uctgﬁr){a %%a P tilithee ﬂ) ?r&h mr reacts with
RO-L& \Ahm’aenailyl_smzstméedaS émetrtbbﬂeéhttemnythgrecsuwﬂany,ﬂbrlmuti@ealtyorrpound
represente ral Formula (1) wherein R8 isother than H  Schene 2
HN N %“E#Nﬁkim%wl

Each of R%, R, R*, and R is independently -H, halogen, cyano, C; ¢ aliphatic,

or Cs 19 cycloaliphatic, wherein each of said aliphatic and cycloaliphatic groups
represented by R, R®, R?, and R’, respectively, is optionally and independently
substituted with one or more instances of J, J*, J*, and J°, respectively. Optionally,
R? and R , together with the carbon atom to which they are attached, form a C; ;
cycloaliphatic ring that is optionally substituted with one or more instances of J%.
Optionally, R* and R?, together with the carbon atoms to which they are attached,
form a Cs_;7 cycloaliphatic ring that is optionally substituted with one or more
instances of J®. Optionally, R* and R’, together with the carbon atom to which they
are attached, form a C;_; cycloaliphatic ring that is optionally substituted with one or
more instances of J°.

Specifically, each of R?, R*, R* and R” is independently -H, halogen,
optionally substituted C,.¢ aliphatic, or optionally substituted Cs_; cycloaliphatic; or
optionally R? and R?, R* and R*, and R* and R°, respectively, together with the atom
to which they are bound, independently form an optionally substituted Cs_;
cycloaliphatic ring. Specifically, each of R% R, R and R’ is independently -H,
halogen, optionally substituted C,¢ aliphatic; or optionally R” and R’, together with
the carbon atom to which they are attached, form an optionally substituted Cs.¢
cycloalkyl ring. Specifically, each of R’ R’, R*and R’ is independently -H, or
optionally substituted Cy.¢ alkyl; or optionally R* and R?, together with the atom to
which they are bound, form an optionally substituted C;_; cycloalkyl ring.
Specifically, each of R?, R?, R* and R’ is independently -H, or optionally substituted
C1. alkyl; or optionally R” and R’, together with the atom to which they are bound,
form an optionally substituted Cs.¢ cycloalkyl ring. More specifically, R” is —H or C,.
3 alkyl; RYis Cy3 alkyl; R*is —H or Cy.3 alkyl; and R’ is —H or Cy3 alkyl. More
specifically, R? and R® together with the atom to which they are bound form a C;_;
cycloalkyl ring; R* is —H or C\_; alkyl; and R’ is —H or C,_3 alkyl. More specifically,
R*is —H or C; .3 alkyl; R*is Ci3 alkyl; R*is —H; and R’ is -H. More specifically, R

-16-



iiR4 RIR6 R(Il) RR R NNNg iR4 RILR6 R5 (I: R8 is non-H),

[ 0021] Al ternatively, conmpounds of Structural Fornula (L1) can be first
funct i onavDzed/w3es66or m conpounds of Structural Fornul a eCZiBHh/0l26EAN
subsequently be cyclised to form conpounds of Strucutural Forrula (I)
wherein R8 is other than H, as shown in Schene 3:

and R’ together with the atom to which they are bound form a Cs.; cycloalkyl ring; R*
is —-H; and R’ is —H.

R%is -H, Cy6 aliphatic, C;_19 cycloaliphatic, Cg 19 aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each of said aliphatic,
cycloaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by R® is
optionally and independently substituted with one or more instances of J°.
Specifically, R®is —H, optionally substituted C, ¢ aliphatic, optionally substituted Cs_;
cycloaliphatic, optionally substituted 4-7 membered heterocyclyl, optionally
substituted phenyl, or optionally substituted 5-6 membered heteroaryl. Specifically,
R® is —H, optionally substituted C,_¢ aliphatic, optionally substituted Cs.7
cycloaliphatic, or optionally substituted 4-7 membered heterocyclyl. Specifically, R®
is —H, optionally substituted Ci.s aliphatic or optionally substituted Cs_7
cycloaliphatic. Specifically, R® is —H, optionally substituted C,.¢ alkyl, or optionally
substituted Cs.7 cycloalkyl. Specifically, R® is —H, optionally substituted Ci.¢ alkyl, or
optionally substituted Cs.¢ cycloalkyl. More specifically, R® is optionally substituted
Cs. cycloalkyl. Even more specifically, R® is cyclopentyl.

R’ is -H, or a Cy_¢ aliphatic or Cs.g cycloaliphatic group optionally substituted
with one or more instanced of J*, or, optionally R, together with R" and the nitrogen
atom to which it is attached, forms a 4-7 membered heterocyclic ring that is optionally
being substituted with one or more instances of J®. Specifically, the heterocyclic ring
formed with R' and R” is 5-6 membered. Specifically, R” is —H, or optionally
substituted C¢ aliphatic. More specifically, R’ is —=H, or Cy_¢ alkyl. Even more
specifically, R” is —H.

R*is -H or R’.

R’ is Cy.¢ aliphatic or Cs_g cycloaliphatic, wherein said aliphatic group is
independently and optionally substituted with one or more instances of J*, and
wherein said cycloaliphatic group is independently and optionally substituted with
one or more instances of J%;

Specifically, said aliphatic and cycloaliphatic are independently alkyl and
cycloalkyl, respectively.

Specifically, R%is —H, optionally substituted Cy_¢ alkyl, Cs; cycloalkyl, or C;5_;
cyclo(haloalkyl). Specifically, R® is —H or optionally substituted C,_¢ aliphatic.
Specifically, R® is —H or optionally substituted Cy alkyl. Specifically, R®is =H, C1.¢
alkyl or Cy.¢ haloalkyl. Specifically, R® is —H or Cy. alkyl.
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Each J' is independently T or Cy.¢aliphatic optionally substituted with one or
more instances of T.

Each of I, I, I*, I°, and I® is independently M, or Cy_¢ aliphatic optionally
substituted with one or more instances of M.

Each T is independently halogen, oxo, -NO,, -CN, Ql, -Z'-H, or —ZZ—QZ.
Specifically, each T is halogen, cyano, Q', -N(R)H, -OH, -CO,H, -C(O)N(R)H,
-OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H, -S(0),Q’, -N(R)Q?,
-0Q’, -CO.Q’", -0C(0)Q’, -CONR)Q”, -N(R)C(0)Q”, N(R)CO:Q’,
-OC(O)N(R)Q?, -C(O)N(R)CO,Q?, -N(R)C(ON(R)Q?, -SO,N(R)Q?, -N(R)SO,Q?, or
N(R)SO,N(R)Q.

More specifically, each T is halogen, cyano, -N(R)H, -OH, -CO,H, -C(O)N(R)H,
-OCON(RH, -N(R)Q’, -0Q%, -C0,Q’, -0C(0)Q’, -C(ONR)Q’, -N(R)C(0)Q’,
N(R)CO,Q?, -OC(O)NR)Q?, -C(O)N(R)CO,Q?, or -N(R)C(O)NR)Q.

Each M is independently halogen, oxo, -NO,, -CN, -OR’, -SR”’, -N(R’),,
-COR’, -COsR’, -CONR’3, -OCOR”’, -OCON(R’),, -NRCOR’, -NRCO,R’,
-NRCON(R’)2, -S(O)R”’, -SO;R”’, -SO2N(R’),, -NRSO,R”’, -NRSO,N(R),, Cs.10
cycloaliphatic, 3-10 membered heterocyclyl, Ce 1 aryl, or 5-10 membered heteroaryl,
wherein each of said cycloaliphatic, heterocyclyl, aryl and heteroaryl groups
represented by M is optionally and independently substituted with one or more
instances of J®.

Each Z' is independently a unit consisting of one or more groups (e.g., up to
four groups) independently selected from the group consisting of -NR-, -O-, -S-,
-C(0O)-, -C(=NR)-, -C(=NOR)-, and -SO,N(R)-. Specifically, each Z' is
independently -N(R)-, -O-, -CO,-, -C(O)N(R)-, -OC(O)N(R)-, -N(R)CO»-,
-N(R)C(O)N(R)-, -C(O)N(R)CO7-, -SO2N(R)-, or -N(R)SO,N(R)-.

Each Z? is independently a unit consisting of one or more groups
independently selected from the group consisting of -NR-, -O-, -S-, -C(O)-, -C(=NR)-
, -C(=NOR)-, -S(0)-, and -S(0),-.  Specifically, each Z is independently -N(R)-, -
O-, -CO;,-, -OC(0)-, -C(O)N(R)-, -N(R)C(O)-, -OC(O)N(R)-, -N(R)CO»-,
-N(R)C(O)N(R)-, -C(O)N(R)CO»-, -S(0)2-, -SO2N(R)-, -N(R)SO»-, or
-N(R)SO,N(R)-.

Each Q' is independently Cs.io cycloaliphatic, Ce.19 aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each Q' is independently and

optionally substituted with one or more instances of J. Specifically, each Q' is
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independently optionally substituted Cs.7 cycloalkyl, optionally substituted phenyl,
optionally substituted 5-6 membered heteroaryl, or optionally substituted 4-7
membered heterocyclyl. More specifically, each Q' is independently optionally
substituted C;_; cycloalkyl, optionally substituted phenyl, optionally substituted 5-6
membered heteroaryl, or optionally substituted 4-7 membered heterocyclyl.

Each Q* is independently Cy ¢ aliphatic, Cs 19 cycloaliphatic, Ce 19 aryl, 5-10
membered heteroaryl, 3-10 membered heterocyclyl, or Q'-Q', each of which is
optionally and indepednently substituted with one or more instances of J or each Q?,
together with R and the nitrogen atom to which is attached, optionally forms a 4-7
membered heterocyclic ring optionally being substituted with one or more instances
of I®. Specifically, each Q* is independently optionally substituted C¢ alkyl,
optionally substituted Cs.7 cycloalkyl, optionally substituted phenyl, optionally
substituted 5-6 membered heteroaryl, or optionally substituted 4-7 membered
heterocyclyl, or each Q?, together with R and the nitrogen atom to which it is
attached, optionally and independently forms an optionally substituted 4-7 membered
heterocyclic ring.

Each J is independently M or Cy_¢aliphatic optionally substituted with one or
more instances of M. Specifically, values of J< for each of the C3_7 cycloalkyl,
phenyl, 5-6 membered heteroaryl, and 4-7 membered heterocyclyl groups represented
by Q' independently include halogen, oxo, -CN, -OH, -NH,, -NH(C;-C, alkyl),
-N(C1-Cy alkyl),, -OCO(Ci-Cy alkyl), -CO(C;-Cy alkyl), -CO,H, -CO»(C;-Cy alkyl), —
O(C;-C4 alkyl), C;-C4 alkyl, C1-C4 haloalkyl; C;-C4 cyanoalkyl, C;-C4 aminoalkyl,
C,-C4 hydroxyalkyl, and C,-Cy alkoxyalkyl. Specifically, values of I for the C ¢
aliphatic (e.g., C1.¢ alkyl) represented by Q” include halogen, oxo, -CN, -OH, -NH,,
-NH(C,;-C; alkyl), -N(C;-C;4 alkyl),, -OCO(C;-Cy alkyl), -CO(C;-C, alkyl), -CO,H,
-CO,(C;-C4 alkyl), and —O(C;-C4 alkyl). Values of J for each of the cycloalkyl, aryl,
heteroaryl, and heterocyclyl groups represented by Q* independently include halogen,
0x0, -CN, -OH, -NH,, -NH(C;-C, alkyl), -N(C;-C; alkyl),, -OCO(C,-C, alkyl),
-CO(C-Cy alkyl), -COsH, -COy(C;-Cy alkyl), —O(C;-Cy4 alkyl), C-C4 alkyl, Ci-Cy
haloalkyl; C;-C,4 cyanoalkyl, C;-C4 aminoalkyl, C,-C4 hydroxyalkyl, and C,-C4
alkoxyalkyl.

Each R is independently -H or C,¢ aliphatic, or each R, together with Q* and
the nitrogen atom to which it is attached, optionally forms a 4-7 membered

heterocyclic ring optionally substituted with one or more instances of J®. Specifically,
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R4 RIR6 R-' (I: R8 = R9) [0022]1n another enbodi ment, R12 is hal ogen,
such as -Br or -1, and R11 is - NHR13. In this enbodi nent, cyclisation

bet ween haibagamsé¢sasg., -Br as exenplified in Schene 4) aonu/RImMIGE2gFOUPS i N
a conmpound of Structural Forrmula (B) (e.g.,a conpound of Structural Fornula
(B2) in Schenme 4) is perforned to produce the conmpound represented by

Structural Forrmula (1), as shown in Schene 4: Schene 4 Any suitable
cyclisati onths@pgmp»h% é%@ﬁﬁ/\@@ m&lo%&lﬁ&ug cactt Biis Blcpehdenddaiide groups
known in the art can be enplo in the invention. I'n one specific

enbodi nent , ot KELEYe|oF §@@|R@ﬁpge§16rp‘éﬂf Qr msldtheimgregensa0m saviieh &t al ysi s, for
exanpl e, usdtﬁgneﬂ, @[)ltﬁ'ohaﬁgl Sk 4—?916%%1%@5&'3%@}011& ¢ing OptIOP gl%( IBtered Wner e "dba”

'S with one or more instances of J.

Each R’ is independently —H or C;_¢ aliphatic optionally substituted with one
or more instances of J*; or two R’ groups, together with the nitrogen atom to which
they are attached, form a 4-7 membered heterocyclic ring optionally being substituted
with one or more instances of J®. Specifically, the Cy_4 aliphatic group is Cy 4
alkyl.

Each R” is independently C,4 aliphatic optionally substituted with one or
more instances of J*. Specifically, the C,.4 aliphatic group is C;.4 alkyl.

Each J* is independently selected from the group consisting of halogen, oxo,
-CN, -OH, -NH,, -NH(C;-Cj4 alkyl), -N(C;-C; alkyl),, -OCO(C;-Cy alkyl), -CO(C;-Cy
alkyl), -CO,H, -CO,(C;-C4 alkyl), —O(C-C4 alkyl), Cs; cycloalkyl, and Cs_;
cyclo(haloalkyl).

Each I® is independently selected from the group consisting of halogen, oxo,
-CN, -OH, -NH,, -NH(C;-Cj4 alkyl), -N(C;-C; alkyl),, -OCO(C;-Cy alkyl), -CO(C;-Cy
alkyl), -CO,H, -CO,(C;-C,4 alkyl), -O(C;-C,4 alkyl), and C;-C, aliphatic that is

optionally substituted with one or more instances of J*,
[0033] A second set of variables of Structural Formula (1) is as follows:

R® is —H, optionally substituted Cy.¢ aliphatic, optionally substituted Cs_;
cycloaliphatic, optionally substituted 3-7 membered heterocyclyl, optionally
substituted phenyl, or optionally substituted 5-6 membered heteroaryl.

R’ is —H or optionally substituted C,.s aliphatic

R® is —H or optionally substituted C,_¢ aliphatic.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0034] A third set of variables of Structural Formula (I) is as follows:

R! is optionally substituted C,¢ aliphatic, optionally substituted Ce.1oaryl, or
optionally substituted 5-10 membered heteroaryl.
Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
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tris(di benzylideneacetone)di palladium and a suitable base (e.g.,

Xant phos). [0023] Optionally, when R13 is -H, the conpound represented by

St rucut uraib 20HoBeaska (1) wherein R13 is -H can further PpeaaB20ad/bd26ss
suitabl e source(s) for R9, e.g., RO-L& , wherein L& is a suitable |eaving
group, to formthe conpound represented by Structural Forrmula (1), wherein
R8 is other than H [0024] The conpounds of Structural Fornula (A) can be

prepared byjogsy 5UAtfé\th%emtvﬁﬁ%léﬁ%@%udtﬁ}aiIl‘}ﬁmﬁfat(l) il 4 ORG&venbodi nent, a
conpound of Structural Forrmula (A) can be prepared via reacting a corrpound

represented by RUrucybf giokalyMbdinkéd c W dilBnficcompound represented by
Structural Formula (D) to formthe conpound represented by Structural
Fornmula (A), whéfadyen indndingspscifiovelben ef therewamingasaples roe28Paipdsui t abl e
| eaving g1 ouRyKAAMNALILE B8 BleCRBGAMRLMAGr N the Tnvention for LGS,

One suitable exanple for I's hal ogen, such as -d, -Br, or -I. Oher

sui tabl e expggjjes RfshG df@&ﬂdﬂﬂ% o&~§fr&4uﬂ51%§m@§%%F;’s)fou&vﬁsyI ate

(0-(p- toluenesulfonyl)), nmesyl ate | ower kyl sulfones such
as net hyl sul f ong:! (s RRMy su8§ti@uted 6%@&&19%1&&1&%@%&5%‘6 rg -
-Br, or -1. In another specific en1b0|rren ISU|tabIe
condi ti ons 9nsienallyesubssisue %W@lﬁmbﬁédb%m@‘mhds of Structural formula (C) with
t he conpounds ofp7St ryict hatls l di8ndter m t he conpounds of Structural
Formila (A) can b ?fogn%?t?naty%h%‘ﬁ“{‘?% e e, US 2008/ 0062292, US
2008/ 0009482, arvrlwgs 12@@(3ﬁ@%¢ﬂ$9alu¢snofi:th@remabmm welnlblp‘s grhes dmmi@dmds of
Structural 4:(8 tﬁeﬁﬂs)etgfr%ngb%srr%% ]t%ppv% LﬁrhScheme 5 by reaction of a
(ﬁl i di R A ES

5n|tr02|4 f)ro r i'ne” of rrmla(Dl) with an ambnefof |
S

n' the art, IPET exansither BBk TRIOkY! & %[ﬁ%@d&% BubSSez. °I‘nC§2e .
exanpl e, a Coﬁpﬁ#'}sd BUAN §B£ag|§tsﬁﬁsﬂlutéﬁ% mdll atics %m&@u&%@%h&%g"&

5-nitro-2, 4-di chl or opy ne i n the organi c or
i norgani ¢ baskpliplstc bpa@aﬂlampteﬂldmembmechhdmmycm ypeonahe (e g., DI PEA:

N, N-di i sopr OBé’tmﬁt I am ne nal S§;f| édag)% etem% fem (e.g., petroleum
et her, di chlorone ? one ures PREr eof ), optionally
wth heat i ng. Values 1nclud1ng spemﬁc Values of the remalnlng variables are as described

above in the first set of variables of Structural Formula (I).
[0038] A seventh set of variables of Structural Formula (I) is as follows:

Values of R' and R”, wherever applicable, are independently as described

above in the second, third, fourth, or fifth set of variables of Structural Formula (I).

R® is —H, optionally substituted C,_ aliphatic, optionally substituted Cs.7
cycloaliphatic, optionally substituted 4-7 membered heterocyclyl, optionally
substituted phenyl, or optionally substituted 5-6 membered heteroaryl.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0039] An eighth set of variables of Structural Formula (I) is as follows:

Each of R%, R, R* and R’ is independently -H, halogen, optionally substituted
C aliphatic, or optionally substituted Cs_; cycloaliphatic; or optionally R? and R?, R?
and R*, and R* and R’, respectively, together with the atom to which they are bound,
independently form an optionally substituted Cs_7 cycloaliphatic ring.

Values, including specific values, of the remaining variables are as described
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Schene 5 [0027] I n anot her enbodi nent, the conpounds of Structural
Formula (A2) are formed as shown in Schene 6 by reaction of a

5- br onp- 2v@-2ditaibsssopyri m di ne of Structural Formul a ( DRPCTMB20ho/6026887 ne of
Structural Fornmula (C2). Suitable conditions for this reaction can be found
in the art, for exanple, US 2008/ 0167289 and U52008/ 0009482. For exanpl e,
the reaction is perfornmed by heating in the presence of a base, such as

tr'ethy|a”1ﬂﬁv9ﬁnﬁéﬁkﬂk{&Qﬂﬁgﬂ%hﬁgﬁﬁ&%ﬁlﬂﬁmﬁB|BEA) in a polar organic
sol vent, such as acetonitrile or ethanol. Schene RIBN R2 + H---Ng R3 1

[0040] A ninth set of variables of Structural Formula (I) is as follows:

Values of R', R® and R”, wherever applicable, are independently as described
above in the second, third, fourth, fifth, sixth, or seventh set of variables of Structural
Formula (T).

Each of R* R, R* and R’ is independently -H, halogen, optionally substituted
C\.¢ aliphatic, or optionally substituted Cs_7 cycloaliphatic; or optionally R* and R, R?
and R*, and R* and R’ respectively, together with the atom to which they are bound,
independently form an optionally substituted Cs_7 cycloaliphatic ring.

Values, including specific values, of the remaining variables are as described
above in the first set of variables of Structural Formula (I).

[0041] A tenth set of variables of Structural Formula (I) is as follows:

R® is —H or optionally substituted C,. aliphatic.

Values, including specific values, of the remaining variables are as described
above in the first set of variables of Structural Formula (I).

[0042] An eleventh set of variables of Structural Formula (I) is as follows:

Values of R', R, R®, R*, R®, R® and R7, wherever applicable, are
independently as described above in the second, third, fourth, fifth, sixth, seventh,
cighth, or ninth set of variables of Structural Formula (T).

R® is —H or optionally substituted C,_¢ aliphatic.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0043] A twelfth set of variables of Structural Formula (I) is as follows:

Each Z' is independently -N(R)-, -O-, -S-, -CO,-, -C(O)N(R)-, -OC(O)N(R)-,
-N(R)CO3-, -N(R)C(O)N(R)-, -C(O)N(R)CO»-, -SO,:N(R)-, or -N(R)SO,;N(R)-.

Each Z”is independently -N(R)-, -O-, -S-, -CO»-, -OC(0)-, -C(O)N(R)-,
-N(R)C(O)-, -OC(O)N(R)-, -N(R)CO;-, -N(R)C(O)N(R)-, -C(O)N(R)CO»-, -S(O),-,
-SO,N(R)-, -N(R)SO;-, or -N(R)SO;N(R)-.

Values, including specific values, of the remaining variables are as described
above in the first set of variables of Structural Formula (I).

[0044] A thirteenth set of variables of Structural Formula (T) is as follows:

Values of R', R%, R, R*, R®, R®, R’, and R®, wherever applicable, are

22-



R5 R4 R6 (C2) [0028] Conpounds of Structural Formula (C) may al so be

obt ai ned by reaction of esters of an appropriately substituted

3- anm no- pwvopanai3eéseaci d (F1): R140 R2 N7 R3 1 R5 R4 H PEmMIB20ad/bd2655 ket one
or al dehyde, in the presence of a suitable reducing agent, such as, for
exanpl e, sodiumtriacetoxyborohydride, as described in US 2008/ 0009482.
Conmpounds of Structural Formula (C2) nay al so be obtained by reaction of

ggiog/egogfg 4@2@@%&% ACdder{t b ihend s&Whd, ARke fmth Ngrnh, dxmd&sefthbed in US

cighth, ninth, tenth, eleventh, or twelfth set of variables of Structural Formula (T).

Each Z' is independently -N(R)-, -O-, -S-, -CO,-, -C(O)N(R)-, -OC(O)N(R)-,
-N(R)CO3-, -N(R)C(O)N(R)-, -C(O)N(R)CO»-, -SO,:N(R)-, or -N(R)SO,N(R)-.

Each Z?is independently -N(R)-, -O-, -S-, -CO,-, -OC(O)-, -C(O)N(R)-,
-N(R)C(O)-, -OC(O)N(R)-, -N(R)CO;,-, -N(R)C(O)N(R)-, -C(O)N(R)CO»-, -S(O),-,
-SO,N(R)-, -N(R)SO;-, or -N(R)SO;N(R)-.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0045] A fourteenth set of variables of Structural Formula (I) is as follows:

R' is Cy4 alkyl substituted with Q' and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
0x0, -CN, -OH, -NH,, -NH(C;-C4 alkyl), -N(C;-C4 alkyl),, -OCO(C;-C4 alkyl),
-CO(C,-Cy alkyl), -CO,H, -CO5(C1-Cy4 alkyl), and —O(C;-Cy4 alkyl). Alternatively, R'
is Ce.10 aryl or 5-6 membered heteroaryl, each optionally and independently
substituted with one or more substituents independently selected from the group
consisting of T and C,_¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Ql, -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(01Q% -N(R)Q?, -0Q%, -5Q%, -C0,Q%, -OC(0)Q%, -C(OIN(R)Q?, N(R)C(0)Q’,
N(R)CO,Q’, -OC(ONR)Q’, -C(ON(R)CO:Q’, N(R)C(OIN(R)Q”, -SO:N(R)Q’,
N(R)S0,Q?, or -N(R)SO,N(R)Q”. Specifically, R' is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T
and C,_¢ aliphatic optionally substituted with one or more instances of T; and wherein
each T is halogen, cyano, -N(R)H, -OH, -COH, -C(O)N(R)H, -OC(O)N(R)H,
NR)Q",-0Q’, -C0O,Q’, -0C(0)Q”, -CIOINR)Q’, -N(R)C(0)Q’, -N(R)CO,Q",
-OC(O)N(R)Q?, -C(O)N(R)CO>Q?, or -N(R)C(O)N(R)Q”.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0046] A fifteenth set of variables of Structural Formula (I) is as follows:

R' is Cy4 alkyl substituted with Q' and optionally further substituted with one

or more substituents independently selected from the group consisting of halogen,

3-



R13N, ,0

during the preparation of the conpounds of Structural
(1 ncl udi /yoconpsessds of Struct ural
above. Alternatively,
cyclisation step to formthe ring (e.qg.,
that is fused to the pyrimdine ring, as desired. For exanple, as shown in

Schene 7,

r eagent knovvn in the art as sour ce for the non- gﬁ

desi red R6XCQiheferlkylX Cszﬁappd@l b DatndrEEE -CRE

[ 0029] The non-hydrogen R6 group can generally be introduced

Fornmul ae (A) and (B)
Forrmul ae (Bl) and (BRCYX/B2d0/di2s8uUSSed
t he non-hydrogen R6 group can be introduced after the
peper azi n-2-one or di azepi n-5-o0ne)

cgg@p@}@d@HofN}gt fN!@(fC'-I'f@alk%rm{bﬁcﬁ k&ylgzafbdi@&qicﬂéﬂ% a suitable

gI‘O

COWPOEJ nds Oig Pl A YrRheiRE e R rda1; catl BRIRalEy anF3epeendY RZR3

Ri 0"

substltuted with one or more substituents independently selected from the group
consisting of T and C,_¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Ql, -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(0Q”, N(R)Q", -0Q”, -5Q”, -CO,Q’, -0C(0)Q”, -C(OINR)Q’, NR)C(0)Q”,
N(R)CO,Q’, -OC(ONR)Q’, -C(ON(R)CO:Q’, N(R)C(OIN(R)Q”, -SO:N(R)Q’,
N(R)SO,Q?, or -N(R)SO,N(R)Q?. Specifically, R" is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T
and C_¢ aliphatic optionally substituted with one or more instances of T; and wherein
cach T is halogen, cyano, -N(R)H, -OH, -CO,H, -C(O)N(R)H, -OC(O)N(R)H,
NR)Q, -0Q”, -C0.Q’, -0C(0)Q’, -C(OINR)Q”, -N(R)C(0)Q”, N(R)COQ”,
-OC(O)N(R)Q?, -C(O)N(R)CO,Q?, or -N(R)C(O)N(R)Q™

R’ is —H, or optionally substituted Cy.¢ aliphatic.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0047] A sixteenth set of variables of Structural Formula (I) is as follows:

R' is Cy4 alkyl substituted with Q' and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
oxo, -CN, -OH, -NH,, -NH(C;-C4 alkyl), -N(C;-C4 alkyl),, -OCO(C;-C4 alkyl),
-CO(C-C4 alkyl), -CO,H, -COy(C-C4 alkyl), and —O(C;-C4 alkyl). Alternatively, R
is Ce.10 aryl or 5-6 membered heteroaryl, each optionally and independently
substituted with one or more substituents independently selected from the group
consisting of T and C,_¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Ql, -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(0Q”, N(R)Q", -0Q”, -5Q”, -CO,Q’, -0C(0)Q”, -C(OINR)Q’, NR)C(0)Q”,
N(R)CO,Q’, -OC(ONR)Q’, -C(ON(R)CO:Q’, N(R)C(OIN(R)Q”, -SO:N(R)Q’,
“N(R)SO,Q’, or -N(R)SO,N(R)Q’. Specifically, R' is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T

and C;_¢ aliphatic optionally substituted with one or more instances of T; and wherein
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R5 (H) R10 [0030] I n one specific enbodi nent, a nmethod of the

I nvention conprises Steps Al -Cl and optionally Step D1, of Schene 8. In
anot her sweenfisewmabodi nent, a method of the invention eorpBE@826EEPS
A2-C2 and optionally Step D2, of Scheme 9. Steps Al and A2 are as descri bed
above in Schenmes 5 and 6, respectively. Steps Bl and B2 are independently
are as descri bed above for the amnation step a). Step C and optional Step

D1 are eac heablm@lWﬂtéyyn@sNMCfd}beéogpomMRE@ h@@g))il (R3p,eps C2 and
opti onal St%) are each ind endzen as descri ove In ,Schene 4.
(R)Q%, -0Q%, -CO,Q%, -OC(0)Q”, -C(O N(R)Q -N(R)C(0)Q?, -N(R)CO»Q’,
-OC(ON(R)Q?, -C(O)N(R)CO,Q’, or -N(R)C(OIN(R)Q”.
R® is —H, optionally substituted C\_ aliphatic, optionally substituted Cs.7
cycloaliphatic, optionally substituted 4-7 membered heterocyclyl, optionally
substituted phenyl, or optionally substituted 5-6 membered heteroaryl.
R’ is —H, or optionally substituted Cy.¢ aliphatic.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0048] A seventeenth set of variables of Structural Formula (I) is as follows:

R' is Cy4 alkyl substituted with Q' and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
0x0, -CN, -OH, -NH,, -NH(C;-C, alkyl), -N(C;-C; alkyl),, -OCO(C;-C, alkyl),
-CO(C-C4 alkyl), -CO,H, -COy(C-C4 alkyl), and —O(C;-Cy4 alkyl). Alternatively, R
is Ce.10 aryl or 5-6 membered heteroaryl, each optionally and independently
substituted with one or more substituents independently selected from the group
consisting of T and C,_¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Ql, -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(01Q%, NR)Q”, -0Q?, -5Q*, -CO.Q’, -0C(0)Q”, -C(ONR)Q”, -N(R)C(0)Q”,
N(R)CO,Q”, -OC(OINR)Q”, -C(O)N(R)CO.Q”, -N(R)C(OIN(R)Q”, -SO:NR)Q’,
“N(R)SO,Q’, or -N(R)SO,N(R)Q’. Specifically, R' is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T
and C;_¢ aliphatic optionally substituted with one or more instances of T; and wherein
cach T is halogen, cyano, -N(R)H, -OH, -CO,H, -C(O)N(R)H, -OC(O)N(R)H,
NR)Q",-0Q’, -C0O,Q’, -0C(0)Q”, -CIOINR)Q’, -N(R)C(0)Q’, -N(R)CO,Q",
-OC(O)N(R)Q?, -C(O)N(R)CO,Q?, or -N(R)C(O)N(R)Q”.

Each of R?, R’, R*and R’ is independently -H, halogen, optionally substituted
C\.¢ aliphatic, or optionally substituted Cs_7 cycloaliphatic; or optionally R* and R, R?
and R*, and R* and R’ respectively, together with the atom to which they are bound,
independently form an optionally substituted Cs_7 cycloaliphatic ring.

R® is —H, optionally substituted C\_ aliphatic, optionally substituted Cs.7
cycloaliphatic, optionally substituted 3-7 membered heterocyclyl, optionally
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substituted phenyl, or optionally substituted 5-6 membered heteroaryl.
R’ is —H, or optionally substituted Cy.¢ aliphatic.
Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0049] An eighteenth set of variables of Structural Formula (I) is as follows:

R' is Cy4 alkyl substituted with Q' and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
0x0, -CN, -OH, -NH,, -NH(C;-C, alkyl), -N(C;-C; alkyl),, -OCO(C,-C, alkyl),
-CO(C,-Cy alkyl), -CO,H, -CO5(C1-Cy4 alkyl), and —O(C;-Cy4 alkyl). Alternatively, R'
is Ce.10 aryl or 5-6 membered heteroaryl, each optionally and independently
substituted with one or more substituents independently selected from the group
consisting of T and Ci.¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Ql, -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(0Q”, N(R)Q", -0Q”, -5Q”, -CO,Q’, -0C(0)Q”, -C(OINR)Q’, NR)C(0)Q”,
-N(R)CO»Q?, -OC(ON(R)Q’, -C(ON(R)CO,Q%, -N(R)C(OIN(R)Q?, -SO:N(R)Q?,
N(R)SO,Q?, or -N(R)SO,N(R)Q?. Specifically, R" is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T
and C;_¢ aliphatic optionally substituted with one or more instances of T; and wherein
cach T is halogen, cyano, -N(R)H, -OH, -CO,H, -C(O)N(R)H, -OC(O)N(R)H,
NR)Q, -0Q”, -C0.Q’, -0C(0)Q’, -C(OINR)Q”, -N(R)C(0)Q”, N(R)COQ”,
-OC(O)N(R)Q?, -C(O)N(R)CO,Q?, or -N(R)C(O)N(R)Q™

Each of R?, R’, R*and R’ is independently -H, halogen, optionally substituted
C\.¢ aliphatic, or optionally substituted Cs_7 cycloaliphatic; or optionally R* and R, R
and R*, and R* and R’, respectively, together with the atom to which they are bound,
independently form an optionally substituted Cs_7 cycloaliphatic ring.

R® is —H, optionally substituted C).¢ aliphatic, optionally substituted Cs.;
cycloaliphatic, optionally substituted 3-7 membered heterocyclyl, optionally
substituted phenyl, or optionally substituted 5-6 membered heteroaryl.

R’ is —H, or optionally substituted Cy.¢ aliphatic.

R® is —H, or optionally substituted Cy.¢ aliphatic.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
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[0050] A nineteenth set of variables of Structural Formula (I) is as follows:

R' is C1.4 alkyl substituted with Q' and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
0x0, -CN, -OH, -NH,, -NH(C;-C, alkyl), -N(C;-C; alkyl),, -OCO(C,-C, alkyl),
-CO(C,-C4 alkyl), -CO,H, -CO5(C1-Cy4 alkyl), and —O(C;-Cy4 alkyl). Alternatively, R'
is Ce.10 aryl or 5-6 membered heteroaryl, each optionally and independently
substituted with one or more substituents independently selected from the group
consisting of T and C,_¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Ql, -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(0Q”, N(R)Q", -0Q”, -5Q”, -CO,Q’, -0C(0)Q”, -C(OINR)Q’, NR)C(0)Q”,
N(R)CO,Q”, -OC(OINR)Q”, -C(O)N(R)CO.Q”, -N(R)C(OIN(R)Q”, -SO:NR)Q’,
N(R)SO,Q?, or -N(R)SO,N(R)Q?. Specifically, R" is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T
and C;_¢ aliphatic optionally substituted with one or more instances of T; and wherein
each T is halogen, cyano, -N(R)H, -OH, -COH, -C(O)N(R)H, -OC(O)N(R)H,
NR)Q’, -0Q’, -CO,Q", -0C(0)Q’, -C(ONRIQ’, -N(R)C(0)Q”, -N(R)COQ”,
-OC(O)N(R)Q?, -C(O)N(R)CO,Q?, or -N(R)C(O)N(R)Q™

Each of R?, R’, R*and R is independently -H, halogen, optionally substituted
C\.¢ aliphatic, or optionally substituted Cs_7 cycloaliphatic; or optionally R* and R, R?
and R*, and R* and R’ respectively, together with the atom to which they are bound,
independently form an optionally substituted Cs_7 cycloaliphatic ring.

R® is —H, optionally substituted C,_ aliphatic, optionally substituted Cs.7
cycloaliphatic, optionally substituted 3-7 membered heterocyclyl, optionally
substituted phenyl, or optionally substituted 5-6 membered heteroaryl.

R’ is —H, or Cy¢ alkyl.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0051] A twentieth set of variables of Structural Formula (I) is as follows:

Values, including specific values, of R', R?, R?, R*, R’, and R® are
independently as described above in any set of fourteenth through nineteenth sets of
variables of Structural Formula (T).

R’ is —H.
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Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0052] A twenty first set of variables of Structural Formula (I) is as follows:

Values, including specific values, of R', R?, R?, R*, and R’ are independently
as described above in any set of fourteenth through nineteenth sets of variables of
Structural Formula (T).

R® is —H, optionally substituted Cy.¢ alkyl, or optionally substituted Cs.7
cycloalkyl.

R’ is —H, or Cy¢ alkyl. Specifically, R’ is —H.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0053] A twenty second set of variables of Structural Formula (I) is as follows:

Values, including specific values, of R, R%L R®, R*, and R’ are independently
as described above in any set of fourteenth through nineteenth sets of variables of
Structural Formula (T).

R® is —H, optionally substituted C\ alkyl, or optionally substituted Cs_;
cycloalkyl.

R’ is —H, or Cr¢ alkyl. Specifically, R” is —H.

R*is —H or C alkyl.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0054] A twenty third set of variables of Structural Formula (I) is as follows:

R' is Cy4 alkyl substituted with Q' and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
0x0, -CN, -OH, -NH,, -NH(C;-C4 alkyl), -N(C;-C4 alkyl),, -OCO(C;-C4 alkyl),
-CO(C-C4 alkyl), -CO,H, -CO,(C;-Cy alkyl), and —O(C,-Cy alkyl). Alternatively, R'
is Ce.10 aryl or 5-6 membered heteroaryl, each optionally and independently
substituted with one or more substituents independently selected from the group
consisting of T and C,_¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Ql, -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(01Q% -N(R)Q?, -0Q%, -5Q%, -C0,Q%, -OC(0)Q%, -C(OIN(R)Q?, N(R)C(0)Q’,
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N(R)CO,Q”, -OC(OINR)Q”, -C(O)N(R)CO.Q”, -N(R)C(OIN(R)Q”, -SO:NR)Q’,
“N(R)SO,Q’, or -N(R)SO,N(R)Q’. Specifically, R' is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T
and C;_¢ aliphatic optionally substituted with one or more instances of T; and wherein
cach T is halogen, cyano, -N(R)H, -OH, -CO,H, -C(O)N(R)H, -OC(O)N(R)H,
NR)Q, -0Q”, -C0.Q’, -0C(0)Q’, -C(OINR)Q”, -N(R)C(0)Q”, N(R)COQ”,
-OC(O)N(R)Q?, -C(O)N(R)CO,Q?, or -N(R)C(O)N(R)Q™

Each of R, R’, R* and R? is independently -H, or optionally substituted Cy.¢
alkyl; or optionally R* and R®, together with the atom to which they are bound, form
an optionally substituted C;_; cycloalkyl ring.

R® is —H, optionally substituted C\ alkyl, or optionally substituted Cs_;
cycloalkyl.

R’ is —H, or Cy¢ alkyl.

R®is —H or Cy.¢ alkyl.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0055] A twenty fourth set of variables of Structural Formula (I) is as follows:

R' is Cy4 alkyl substituted with Q' and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
0x0, -CN, -OH, -NH,, -NH(C;-C4 alkyl), -N(C;-C4 alkyl),, -OCO(C;-C4 alkyl),
-CO(C,-C4 alkyl), -CO,H, -CO5(C1-Cy4 alkyl), and —O(C;-Cy4 alkyl). Alternatively, R'
is Ce.10 aryl or 5-6 membered heteroaryl, each optionally and independently
substituted with one or more substituents independently selected from the group
consisting of T and C,_¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Q' -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(01Q", N(R)Q’,-0Q’, -5Q”, -CO:Q’, -0C(0)Q”, -C(ON(R)Q’, N(R)C(0)Q",
N(R)CO,Q”, -OC(OINR)Q”, -C(O)N(R)CO.Q”, -N(R)C(OIN(R)Q”, -SO:NR)Q’,
N(R)S0,Q?, or -N(R)SO,N(R)Q”. Specifically, R' is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T
and C;_¢ aliphatic optionally substituted with one or more instances of T; and wherein

cach T is halogen, cyano, -N(R)H, -OH, -CO,H, -C(O)N(R)H, -OC(O)N(R)H,
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ROX R N\reNNR3 R4 1i (X = halogen)RIR6 R (I: R5 = R9)(1) [0031]In one
enbodi nent, the nethods of the invention can be enpl oyed in preparing the
conmpoundswoeprigsessbed by Structural Fornmula (1) or phar rataBoieed26ss
acceptabl e salts thereof, wherein values of the variables of Structural
Formula (I) are as described below [0032] The first set of variables of
Structural Forrmula (1) is as follows: Rl is -H Cl1_6 aliphatic,

C3_i ocyc! oalNRR iy, A0, Biabio - mbereeeed roailcoRr, 3- 10 menber ed
het er ocycl yl , erein each of said alip atlc,ﬁﬁycloailphatlc, aryl,
het er oar yl , -4 NEQT: o FONRICEhQU s -NENFEDRET- by R1 is optionally and
i ndependent |y sypgtit ytee Wi i: RPR OF. 2fi0f: R4 NS FNEESIRN: add R SReci fical ly,
RlLis optionalIypgu%spf%uf%dtg%_ﬁ alfSﬁgfﬁbf oppidﬁapﬁyaSuBStituted C6_10
aryl, or optriGonalkyl os bR T dntl R etcthen Qithiwistonei whathahasary boungdemi 4 i cal | y, R1
IS Cs.7 cycloalkyl ring; R*is —H or Cy3 alkyl; and R’is —H or Ci3 alkyl.

R® is —H, optionally substituted C,.¢ alkyl, or optionally substituted Cs.7

cycloalkyl.

R’ is —H, or Cy.6 alkyl.

R®is —H or Cy.¢ alkyl.

Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0056] A twenty fifth set of variables of Structural Formula (I) is as follows:

R'is Cy.4 alkyl substituted with Q1 and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
0x0, -CN, -OH, -NH,, -NH(C;-C, alkyl), -N(C;-C; alkyl),, -OCO(C,-C, alkyl),
-CO(C-C4 alkyl), -CO,H, -CO,(C;-Cy alkyl), and —O(C,-Cy alkyl). Alternatively, R'
is Ce.10 aryl or 5-6 membered heteroaryl, each optionally and independently
substituted with one or more substituents independently selected from the group
consisting of T and C,_¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, Ql, -N(R)H, -OH, -SH, -COH, -
C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H,
-S(0Q”, N(R)Q", -0Q”, -5Q”, -CO,Q’, -0C(0)Q”, -C(OINR)Q’, NR)C(0)Q”,
N(R)CO,Q”, -OC(OINR)Q”, -C(O)N(R)CO.Q”, -N(R)C(OIN(R)Q”, -SO:NR)Q’,
N(R)S0,Q?, or -N(R)SO,N(R)Q”. Specifically, R' is phenyl optionally substituted
with one or more substituents independently selected from the group consisting of T
and C,_¢ aliphatic optionally substituted with one or more instances of T; and wherein
each T is halogen, cyano, -N(R)H, -OH, -CO>H, -C(O)N(R)H, -OC(O)N(R)H,
NR)Q, -0Q”, -C0.Q’, -0C(0)Q’, -C(OINR)Q”, -N(R)C(0)Q”, N(R)COQ”,
-OC(O)N(R)Q?, -C(O)N(R)CO,Q?, or -N(R)C(O)N(R)Q”.

i) R?is —H or Cy.3 alkyl; R*is Cy3 alkyl; R*is —H; and R’ is —H; or ii) R? and
R’ together with the atom to which they are bound form a C; 7 cycloalkyl ring; R*is —
H; and R® is —H.
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optionally substituted C6_10 aryl or optionally substituted 5-10 nenbered
heteroaryl. Mre specifically, RL is optionally substituted C6_10 aryl or
opt i onal lwo=oha3sicat ed 5- 6 nenbered heteroaryl. Mre specrfiBmadbozssRl i s
optionally substituted phenyl or optionally substituted 5-6 nenbered
heteroaryl. Mre specifically, RL is optionally substituted phenyl.

Each of R2, R3, R4, and R5 is independently -H, hal ogen, cyano, Cl_6

al i phatic, or Cxe}0_ f@y@h%uyeﬁt%{u@ed C’V%%[k?l Rr e@fbhalgisuﬁeitae@twhatl c and
cycl oal i phatl C k?(r oups represent ed 4, and R5, respectively, is
optional | y @skakkidependent |y substl tuted W|th one or nore instances of J2,
J3, J4, and J5, \%Q§m(\t}r@{§hﬂéyl Optionally, R2 and R3, together with the
carbon atomto hthey are attached, forma C3_7 cycloaliphatic ring
that is opti onaIRySstlbstallt}éd with one or rmre i nstances of JB.

Optional |y, hey are
attached, form g&%ﬁénclﬁﬁﬁgﬁgﬁﬁﬁﬁl}l‘% Er)fl}ﬁ%gf:et : ‘g‘hg%?ﬁ %gaﬁm@ﬁgrgbﬁ stituted
wi th one orabnmermthmﬁmm&cdsrauablds&fsmmmmhﬁdmma(m and R5, together with the
carbon atomto which they are attached, forma C3_7 cycloaliphatic ring
that is opti085@El | yAswubsy sikthtsetchf whiidples € Stucturalrfvrinnls { Bicadolddwsd B.

Speci fically, each of R2, R3, R4 and R5 is independently -H, hal ogen,
optional |y substR' tlupledy@ptl@laélbﬂsmawed WIdlronept momslubgtltmtsstl tuted C3_7

cycl oal i pha 4,

respect i vel Eldéi)encﬁen%l%g)etlec?erd% on%/ tﬁle grougccior%R%h V\% 1? 8 ahEﬁ'aglﬁ 0 t1 aHY n depen dent |y
form an Optﬂubﬁﬂlhtbd/WEhlb&t ortnudre chs@8ced oﬁ?;ﬁndﬁhemh‘ra&achﬂns ]nujpgeﬁpsramdl cal ly, each

of R2, R3, £n LS, i n, ~Apt | 'y substituted
G 6 ali phaﬁ%é) ochl?gf(?%‘na(?(ﬁsﬁ@ M@N&)gp g\b(ﬁ(gﬁ @ {:ﬁer&car bon atomto
whi ch L hey }wom at(@ldcmbérman(@m jq gnab%%%um (QDNIGR@d QZSS t6I cychoal kyl
ring. Speci ch an i s independently -H, or
optionally é&@g{'(ﬁ%)é% %éR)EI%Qﬁﬁ)%r optionally R2 and R3, together with
the atom to whighrtibey ace, beynd isfqr mk@NRémifpraale%ssmbsfil)tRFtaad C_7
cycloal kyl ring. Specifically, each of R4 and R5 is |qdependently
“H, or optiRriagather syihdhs %teﬁl&aweih eemahoundoﬁorraatqs@ﬁ%ﬂ eakyRENG R 1IR3, t oget her
vvltlh tlhE lathrangq{w'\;g;l}q:h theyf areI lboungz formHan OpCIt |30nialklly Slégstl tuoteg C3 6
cycl oa rin re specifically, is -Hor a is

a?/kyl RZ is -al%rlséil Og?larraklwsubsawd@ssua&wl Hr@?tloe&llyasumtwgﬁpd Cnor e

specifl cal | cloﬁi%f/land R3 together with the atomto which they are bound form
a C3_7 cycloalkyl  ring; R4 is -Hor G_3 alkyl; and RS is -Hor G _3 alkyl.
Mor e speci fi cal IR/, ISF&QY§16F-Ikmlr Cl 3 alkyl; R3is Cl.3 alkyl; R4 is -H and
R5 is -H Mre 1 I andR3together with the atomto which they
are bound formz??fca_@og?c Xlk?’lkyl ring; RAis -H and R5 is -H. R6 is
-H, Cl1 6 ali phat\fatqes,@BC_lt_LcﬁngtgwtlﬁaIVi11p¢sat>ﬁ the re@@ini wrigbles &e 10doveitoer ed

het eroaryl, ,or 3-.10 t er cl pein each of said aliphatic,
cycl oal i pha atb%wl:?ltﬁe ﬁir”?%?g?f’v%gabhgﬁo?s %Y%Ormmﬁgc)l groups represented by R6

|3 ORLLonal ke \BAGRSIAENS .oaﬁ%fawye% S P B erees
optionally subst\;,at# gcl%?%s %&?Fgglh&p ii R?, P4 Rm"ﬁd %dgyl%?tl t ut ed 4-7
yc

menber ed heteroc substi tut’ed’ phen or opt| onal |y

substi t ut edlnﬁependmﬁjo@rdaadcrh:ed elvayanryihe tx&me}cmhhcsalolfyanaﬁﬁs oEStrudfurdpt i onal | y
substi t ut edFCl E(ﬁl i phatic, optionally substituted C3_7 cycl oaliphatic, or
optionally sUubEi'Wut ed 4-7 menbered heter ocyclyl. Specifically, R6 is -H,
optional |y substR'tiutled C1_6 al i phatic or optionally substituted C3-7

cycl oal i phatic. eci.fic opti onal | ubstit 1-6 al kyl,
R ot L R R e P PR VRSt b e,

optional |y sabsinithdi€ckeChf Variabl&ydf Strastu@pFéronal (y substituted C3_6

cycl oal kyl. More specifically, R6 is optionally substituted C3_6

cycl oal kyl . [065%8Nn nRtReBPEighth is@lf htiable of StryighlFeendlY (T) is as followk? is -H, or a
Cl 6 aliphatic or C3_8 cycloaliphatic group optionally substituted with one
or nore instancechat, idduding speifit valnal bAR'RR?, R orfetukier’ 'Mtétnhe}ﬁildeﬂlﬂgi t he
nitrogen atomto. ch it is attached, .for eterocyclic
ring that @%ﬁf‘?%%owmﬁg‘? W@ng'lfb’g]i‘ b Of wta Q&Eiﬁf%ﬂ‘émgaﬁ Estances of JB.
Specifically, the heterocyclic ring formed with RL and R7 is 5-6 nenbered.
Specifically, R7 is -H or opti onaIIy substltuted Cl 6 aliphatic. Mire
specifically, R7 is -H or G _6 al kyl-3lEven nore speC|f|caIIy, R7 is -H R8
is -H or RO. RO is Cl1 6 aliphatic or C3_8 cycloaliphatic, wherein
said aliphatic group is independently and optionally substituted with one
or nore instances of JA, and wherein said cycloaliphatic group is
|ndependently and opt| onal I y substi t ut ed W|th one or nore i nstances of JB;

______________ o,



Each of J2, J3, J4, J5, and J6 is independently M or G _6 aliphatic
optionally substituted with one or nore instances of M Each T is

i ndependewolzgimsbssgen, oxo, -NO2, -CN, Ql, -Z1-H, or -ZPcfaB203penwss cally,
each T is hal ogen, cyano, QL, -N(RH, -OH -COQ2H, -C(O)N(R)H, O0C(0)N(R H,
-N(RC(O)N(RH, -502N(RH, -N(R 502N(R)H, -S(0)2Q@, -N(R @, 0@, -02Q,
-0(0) 2, -C(O)N(R) @, -N(R) C(0)Q@, -N(RCQ@, 0¢(0)N(R)Q,

- C(0) N(R) C2Qe, WW@tﬁgwﬁ@t%ed c2ZNoRE®, - N(R) 502Q2, or  N(R)502N(R) Q2.
Mor e speci fi cal I%)l each hal ogen, cyano, -N(R)H, -OH, -CO2H,

ﬁ(%)N(g)H NIRH -N(R @, -0, -0, -0C(0), C(O)N(g)(l\l?ZR
-N(R) &(0) 2, ﬂ&@%ﬁ@uﬂn?sﬁfeg}iy@mgofthgegv)am(lé%%@gs arfls de’\{(rl%leé('?( )N(R) Q2.

Each M is independent 0Xxo0, -

COR , - CO2Rbove GONRLBt Set @Y@%ble&@@wtm'a) EOI‘HMNFQDO?' - NR002R' NRCO\I( R) 2,
- S( 0) R', -502R', -502N(R )2, -NRSQ2R', -NRSO2N(R )2, C3-10 cycl oal i phati c,
3-10 menberl@86Het eh desndy yinth soeof@riaissiof SgnctdahiormehiiBried fbevex oar yl |
wherein each of said cycloaliphatic, heterocyclyl, aryl and heteroaryl
groups repr esentieds @ylomllysﬁubqﬁlﬁut@hwllqr Oah@allﬂdép@ﬁ&éh@ﬂespa@djbst ituted with

one or nore | nSt\@anlfegﬁnaildlﬂgsmmﬁc values, of the remaining variables of Structural
Formula (T) are as described above in any set of the first through twenty eighth sets of

variables of Structural Formula (T).
[0061] A thirtieth set of variables of Structural Formula (I) is as follows:

qis 1.
Values, including specific values, of the remaining variables of Structural
Formula (T) are as described above in any set of the first through twenty sixth sets of

variables of Structural Formula (T).
[0062] A thirty first set of t of variables of Structural Formula (I) is as follows:

R' is optionally substituted aryl or optionally substituted heteroaryl.

qis 1

Values, including specific values, of the remaining variables of Structural
Formula (T) are as described above in any set of the first through twenty sixth sets of

variables of Structural Formula (T).

[0063] In another embodiment, the methods of the invention can be employed in
preparing the compounds represented by Structural Formula (IIT) or pharmaceutically
acceptable salts thereof, wherein values of the variables of Structural Formula (III)

are as described below:

RS
|
[\1 AN N R2
3
WAL
R! re R

)

[0064] In a first set of variables of Structural Formula (IIT), values, including
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Each Z1 is independently a unit consisting of one or nore groups (e.g., up
to four groups) independently selected fromthe group consisting of -NR-,
-0-, -5-,woCD)036566 C(=NR) -, -C(=NOR)-, and -502N(R)-. SpewiiBroaebd2g5s each Z1
i s independently -N(R-, -0-, -02-, -C(O)N(R)-, -0C(0O)N(R -, -NR) Co2-,
NRC(O)N(R)-, -C(O)N(RCX2-, -502N(R)-, or -N(R)502N(R)-. Each Z2 is

i ndependently a unit consisting of one or nore groups independently

sel ected f réﬂ@%lﬁ@%lﬂé’so&mfaﬁﬁm&' o?tS'trﬁ&ul‘af ForNBIay(II‘IPare 1nd§3zenden'tl§(a9) -C(=NR) -,
-C(=NOR) -, -5(0)- ecifically, each IS |ndependently

-N(R) -, - Odescrlt@@)gbove _110@;(}7(})3'[_ of the(£ thyorgh twenm(egh@( @ys-of vaiiable oK

-N(R) coe- StNCR: Q@QMIB%D -C(0)N(R) C®2-, -5(0)2-, -502N(R)-, - N( R) 502-, or
N( R) 502N( R) QL is i ndependent ly C3_ 10 cycl oal i phatl c, C6_10

aryl, 5-10 mﬁggqereg s&%h&Eé?%fVJnall;ﬂ% ofStrk R TR Jﬁg(lfﬁ‘iseis‘?&n/o%y' wherein each

QL is independently and optiona substitute one or nore instances

of JQ Specificalgs gﬁr@ I tituted C3_7
cycl oal kyl , Et %ﬁ% ﬁ;ﬁsﬁ%ﬁhﬁudtre i enﬁplfww &1{&&9@&'}1 %h}%sl‘t??t uted 5-6
®

opt i onal
menber ed hedli gwrapil Cs oﬁymtlplwﬁalgtowsu l@B‘tl(Pfl‘dUY el md(fpewénﬁw@stlth@ﬂ erocyclyl .

More speci f isndependently optionally substituted C3_7
cycl oal kyl ‘k]@g{n}%oﬁgfo%ﬁg%g% ?{jut ed phenyl, optionally substituted 5-6

nermber ed het er odfapes, lmludmg $peaifik Ivgflu@ubf;\tarlabjt:secef SMrugturst Ftyerugd THetrer ocycl yl .
E??I;.g %ml); Lndﬁgcﬁegﬁ% %cr%gd—%awe 1%1@1’1“ gs%g?vargbl%yﬁtl #%%lc{ug’)aq%%}r@a Eég g][yl '
whi ch i |1 tit Wt

st ances OBV’ MWS# BREESY fﬁctﬁmﬁf‘ﬁmb‘lﬂéﬁﬁmgs MBMS en atom to whi ch

5, attached.  opt{qnakloka oL IRt IRIBSLACFLOLARKGIS o ALOGL APt Lonal ¥

bei ng substltut ed w nor e’ i ecif y, each @
i s i ndependentrdayyloptional Iy substituted G _6 alkyl, optionally substituted

orbor o et oF opSFY BIRGBHRPNALBL B Sty OB PN eyer'y
or each @, -N(Rgg—:@zheN(R\)(I(@)}RRandS(Ob\IG(R)CDEQ&nNaR)Q nortM(RMROSIR)L s attached,
optfonal ly and fadependentlx. {0 W 2nooPk! Q%L bABPt biag, ¢ 7 member ed
-N(R)C(O)-, -OC(O)N(R)-, -N(R)CO;,-, -N(R)C(O)N(R)-, -C(O)N(R)CO»-, -S(O)-,
-S(0),-, -SO2N(R)-, -N(R)SO;-, or -N(R)SO,N(R)-.
Each Q' is independently optionally substituted Cs_; cycloalkyl, optionally
substituted phenyl, optionally substituted 5-6 membered heteroaryl, or optionally
substituted 4-7 membered heterocyclyl.
Each of R” and R’ is independently —H, halogen, cyano, or C ¢ aliphatic, or
optionally R* and R*, together with the carbon atom(s) to which they are bound,
independently form a Cs_; cycloalkyl ring, wherein each of said aliphatic and
cycloalkyl ring is independently and optionally substituted with one or more
substituents independently selected from the group consisting of halogen, oxo, -CN,
-OH, -NH,, -NH(C;-C,; alkyl), -N(C;-C;4 alkyl),, -OCO(C;-C, alkyl), -CO(C;-Cy
alkyl), -COzH, -COy(C;-C4 alkyl), and —O(C;-C4 alkyl).
R® is —H, C, aliphatic or Cs.; cycloaliphatic, each of which is optionally and
independently substituted with one or more substituents independently selected from
the group consisting of halogen, oxo, -CN, -OH, -NH,, -NH(C;-C, alkyl), -N(C;-C4
alkyl),, -OCO(C;-C4 alkyl), -CO(C,-Cy4 alkyl), -COzH, -CO»(C-Cy4 alkyl), and —-O(C;-
C, alkyl).
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Each JQ is independently Mor C _6 aliphatic optionally substituted with
one or nore instances of M Specifically, values of JQ for each of the C3_7
cycl oal kywo 2phiensgies 5- 6 nenbered heteroaryl, and 4-7 nerbenBzhifved2ésocycl yl
groups represented by QL i ndependently include hal ogen, oxo, -CN, -OH,

-NH2, -NH(C1-C4 alkyl), NG-C4 alkyl)2, -000(C -C4 alkyl), - G-c4

al kyl), -CO2H, -02(Ci1-C4 alkyl), - 0(Cil-C4 alkyl), Ci-C4 alkyl, Ci1-C4

hal oal kyl ;G - Chyely 8n@alli W is ificpthicHly DO} &gg allf® - C4 hydroxyal kyl, and

C2- C4 al koxyal kyl . Specifically, values of JQ for the Cl-6 aliphatic (e.qg.,
Cl_6 al kyl) reprieduntiaeludiye qecifipghlueteoithe gumingyesiableepf Strugiural - NH2,
NH(C1-C4 al - ; : = . )t e = al kyl ),

- CO2H, Oozli(g%if%%g)gf%lﬁng%y% lcllllthg():%gg%&?/%r 1%\}5%/ ({)ergstmgt J%]TF}()E?H each of the
cycl oal kyl ,(Taryl, heteroaryl, and heterocyclyl groups represented by Q@

i ndependent |y include hal ogen, oxo, -CN, -OH -NH2, -NH(Cl-C4 al kyl),
-N(CLl-C4 al 0967312, neooheendediaicky ithe metigdé Cf theanvantiopl cpn be @aplpyed-io 2 ( C1- C4

al kyl), -0(Cl- - - | - oal kyl ,
a6 am nosrigite HBhoptd By s A ORRENEN L i flufUAfO Y
i s i ndependentptaple ddltotheiCof, &/halcinphbtes of thovarableh oS tricog@ tthanuled iV 2 and t he
nitrogen atom¢to w ie?ﬁelimgv- is attached, optionally fornms a 4-7 nmenbered

het erocyclic ring optionally substituted with one or nore instances of JB.
Specifically, the C1_4 aliphatic group is G _4 alkyl. Specifically, each R

i s independently -H -CH3 or -CH2CHS, 0'? egsh R, together wwth 2 and the
nitrogen atomto which it is attached, N opally forns a 4-7 nenbered
heterocyclic ring optionally subsiitdt ed

\Y

one or nore instances of JB.
Each R is independently -H or Cil6 aliphafitRbptionally substituted with
one or nore instances of JA; ®&iNtwoN . together with the nitrogen
atomto which they are attachedl form a|él- Smenber ed heterocyclic ring
optionally being substituted p@th one oR nore instances of JB. Specifically,
the G _4 aliphatic group is CL al kyl . Each R' is independently G _4
aliphatic optionally substituted with of)or nore instances of JA.

Specifically, the G _4 aliphatic group is C _4 al kyl.
[0068] In a first set of variables of Structural Formula (IV), values, including

specific values, of variables of Structural Formula (IV) are independently as described
above in any set of the first through twenty sixth sets of variables of Structural

Formula (T).

[0069] In a second set of variables of Structural Formula (IV), values, including
specific values, of variables of Structural Formula (IV) are independently as described

above in the second or thrid set of variables of Structural Formula (I1I).
[0070] A third set of variables of Structural Formula (IV) is as follows:

Phenyl ring A is optionally substituted with one or more substitutents
independently selected from the group consisting of T and C, ¢ aliphatic optionally
substituted with one or more instances of T.

Each T is halogen, cyano, Q', -N(R)H, -OH, -CO,H, -C(O)N(R)H,
-OC(O)N(R)H, -N(R)C(O)N(R)H, -SO,N(R)H, -N(R)SO,N(R)H, -S(0),Q’, -N(R)Q?,
-0Q’, -C0,Q’, -0C(0)Q’, -C(OIN(R)Q?, -N(R)C(0)Q?, -N(R)CO,Q?,
-OC(O)N(R)Q?, -C(O)N(R)CO,Q?, -N(R)C(ON(R)Q?, -SO:N(R)Q?, -N(R)SO,Q?, or
N(R)SO,N(R)Q.
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Each JA is independently selected fromthe group consisting of hal ogen,
ox0o, OCN, -OH, -NH2, -NH(C1-C4 alkyl), -N(C1-C4 al kyl)2, -000(Ci1-C4 al kyl),
- CQ( C1- CAvel2kylgeeses CO2H, - 0O2( C1-C4 al kyl), -0(Cl-C4 al Ryir)iB200®002655

cycl oal kyl, and C3-7 cycl o(hal oal kyl). Each JB is independently sel ected
fromthe group consisting of halogen, oxo, CN, -OH -NH2, -NH(Cl-C4

al kyl), -N(Cl1-C4 al kyl)2, -000(Cil-C4 alkyl), -CO(Cl-C4 al kyI) - CO2H,
-0Q2(C1- G4 al kylglis e &GhrobikyRbkal) 5 @ﬁéin@red%te%a'rﬁh@w TmbRBlred S Optional ly

substituted with one or nore |nsb’ances of JA. [0033] A second set of
vari abl es dfeteBpqyalyt Gl opEeathylapd {i§pepdengy sylstifuipdgyith one or mpw j s - H,

optionally ﬁHQﬁﬁtbﬁté‘ﬁlﬂﬂa ﬂiilnﬁgé%)léd?élﬁﬁérﬁ Je%?(%dp%gﬁ)%rﬁgﬁyﬁazg)éeh%x%dléﬁg 7

cycl oaliphatic, optiona stitute erocyc
opti onal | y €kbsNHp.ulNEAC pheaiknl), -C i dptallobal-OF Ostbez #lkyll, e@OgllECmerrber ed

opt  onal 1y U SO SGOMERE: AP OELETIAGHET fhol i BTN i 1o
val ues, of (Ehefancaﬂhyil 101+l awardabkyl, €5- Caﬂlgdlasyaﬂe&cand b?e&alkomlhyh the first set
of variables of

Structural Formu 3h i‘zt ur&p%%%ét?u(#bﬂ/\s b &R ?—?}lkyl tp %er leg?: fﬁt g]:j

Ci _6 al i phalictazoargipér zbhaérhl;erexumetmdyunye@r &6h 16, tageylier wﬁxh Ropptncmam' ind

substi tut ed gepende”ﬁ??o%nggn Qpeuto?larﬂ?y sugstltuted, 4-7 membered heterocyclic ring;
wherein said C.¢ alkyl represented by Q is optionally substituted with one or more
substitutents independently selected from the group consisting of halogen, oxo, -CN,
-OH, -NH;, -NH(C;-Cy4 alkyl), -N(Ci-Cy alkyl),, -OCO(C1-Cy alkyl), -CO(Ci-Cy
alkyl), -CO,H, -CO,(C;-C4 alkyl), and —O(C;-C,4 alkyl); and wherein each of said
cycloalkyl, aryl, heteroaryl, and heterocyclyl groups represented by Q is optionally
and independently substituted with one or more substitutents independently selected
from the group consisting of halogen, oxo, -CN, -OH, -NH,, -NH(C;-C, alkyl),
-N(C-Cy alkyl),, -OCO(Cy-C, alkyl), -CO(C;-Cy alkyl), -CO,H, -CO,(C;-C4 alkyl), —
O(C;-C4 alkyl), C;-C4 alkyl, C1-C4 haloalkyl; C;-C4 cyanoalkyl, C;-C4 aminoalkyl,
C:-C,4 hydroxyalkyl, and C,-C, alkoxyalkyl.

Each of R? and R’ is independently -H, halogen, optionally substituted C,
aliphatic; or optionally R? and R®, together with the carbon atom to which they are
attached, form an optionally substituted Cs¢ cycloalkyl ring.

R® is optionally substituted —H, optionally substituted Cy_¢ alkyl, or optionally
substituted Cs.¢ cycloalkyl.

Each of R” and R® is independently —H or C,.¢ alkyl.

Values, including specific values, of the remaining variables of Structural

Formula (T) are as described above in the first set of variables of Structural Formula

(@.

[0071] A fourth set of variables of Structural Formula (IV) is as follows:
Phenyl ring A is substituted with one or more substituents independently

selected from the group consisting of -C(O)N(R)H, -C(O)N(R)Q?, -N(R)C(0)Q?,

-CO,H, -C0,Q?, -OC(0)Q?, -N(R)CO,Q?, -OC(O)N(R)Q? and -N(R)C(ON(R)Q?;

and optionally further substituted with one or one or more substituents independently
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Val ues, including specific values, of the remaining variables are as
descri bed above in the first set of variables of Structural Forrmula (1).
WO 2011/ O86266RGIF6B2010/ 002655 [ 0035] A fourth set of vacrabiereoahss
Structural Fornmula (1) is as follows: R2 is -H or optionally substituted
C _6 aliphatic. Val ues, including specific values, of the renaining
vari abl es are as described above in the first set of variables of

Structural ﬁ%&ﬂ&l‘h%m(thé gro[qg)%@]kﬁlg dffhfaf&ge%{etcﬁf OPF‘ENQP'ﬁPI(@lfCéH tural
Formula (1) is as fo 1 is optionally substituted G _6

al i phatic, OW€i- 6#1@11(}’192 s@@st@zttalhy@dce@ rﬂbylaGyQ hadealigpit G idnedyrypalitrbst i t ut ed
5-10 ”e”ber&dcpaﬁﬁﬁéﬁi’%ﬂyé Cﬁ@rdkgyalkyloindqgtdiﬁlﬂ&}x}ré{kﬁubst ituted G _6

al i phatic ecific values, of the remaining
vari abl es are asEadle@cmlmt@ﬁelalb@lbeCuaﬂllwh@sf; cyaeallybtphortylyiad matsbersd of

Structural ll:e?é;rggggl,a?r%{—?né%lé‘t?e(?éi?ﬂe'tbérgéyéltyﬂ oP gatch @‘2’ tXQJtﬁe?WHﬁ%, 8£t10%gﬁ)pgl}dur al

Formula (1)
independently forms an optionally substituted, 4-7 membered heterocyclic ring;

wherein said C.¢ alkyl represented by Q” is optionally substituted with one or more
substitutents independently selected from the group consisting of halogen, oxo, -CN,
-OH, -NH,, -NH(C;-C, alkyl), -N(C;-C4 alkyl),, -OCO(C;-C,4 alkyl), -CO(C-Cy
alkyl), -CO,H, -CO,(C;-C4 alkyl), and —O(C;-C,4 alkyl); and wherein each of said
cycloalkyl, aryl, heteroaryl, and heterocyclyl groups represented by Q? is optionally
and independently substituted with one or more substitutents independently selected
from the group consisting of halogen, oxo, -CN, -OH, -NH,, -NH(C;-C, alkyl),
-N(C;-Cy alkyl),, -OCO(C-Cy alkyl), -CO(Cy-Cy alkyl), -CO,H, -CO»(C;-Cy alkyl), —
O(C;-C4 alkyl), C;-C4 alkyl, C1-C4 haloalkyl; C-C4 cyanoalkyl, C;-C4 aminoalkyl,
C:-C,4 hydroxyalkyl, and C,-C, alkoxyalkyl.

Each of R? and R’ is independently -H, halogen, optionally substituted Ci
aliphatic; or optionally R* and R?, together with the carbon atom to which they are
attached, form an optionally substituted Cs¢ cycloalkyl ring.

R® is optionally substituted —H, optionally substituted C,_ alkyl, or optionally
substituted Cs.¢ cycloalkyl.

Each of R” and R® is independently —H or C ¢ alkyl.

Values, including specific values, of the remaining variables of Structural
Formula (T) are as described above in the first set of variables of Structural Formula
(@.

[0072] A fifth set of variables of Structural Formula (IV) is as follows:

Phenyl ring A is substituted with -OC(0)Q?, -C(O)N(R)Q?, or -N(R)C(0)Q?,
and optionally further substituted with one or one or more substituents independently
selected from the group consisting of halogen, -CN, -OH, -NH,, -NH(C;-C, alkyl),
-N(Cy-Cy alkyl),, —O(C1-C4 alkyl), C;-C4 alkyl, C-C4 haloalkyl; C;-C4 cyanoalkyl,
C;-C4 aminoalkyl, C;-C4 hydroxyalkyl, and C,-C, alkoxyalky]l.

Each Q? is independently Cy_¢alkyl, Cs.7 cycloalkyl, phenyl, 5-6 membered
heteroaryl, or 4-7membered heterocyclyl, or each Q together with R, optionally and

-36-



R6 is -H, optionally substituted C _6 aliphatic, optionally substituted
C3_7 cycloaliphatic, optionally substituted 4-7 nmenbered heterocyclyl,
opt i onal lwyo=oha3sieat ed phenyl, or optionally substit ut esdChAB20m@nd265Ed
het er oaryl . Val ues, including specific values, of the renaining
vari abl es are as described above in the first set of variables of
Structural Forrmula (1). [0038] A seventh set of variables of Structural

Formul a (1)inl&eR®nfliPFdr@¥Sn optionally s¥Btsd, af7 RmbaithdReocydhiefigyer applicabl e,
are independently as described above in the second, third, fourth, or fifth

set of var i wbires sad Cas slkodrenresentrbpyrQf i optignally substitufd wWith anpjor ptei onal | y
substitute I i J i tifL yel.oght phati c,
dsu@ﬁnﬁerﬂé inﬁ%ﬁ%&{ié?hﬂ%ga Q@b glt%?cg@ydgf‘éﬁtﬁg offaldoch i &\L

optionally substitute ered opt 1 onal stituted
phenyl, or 6Bt iBHal-N(SubstlktlutBE 13 461kybrbeOIC het dkxdar§O(Ci-Cy Val ues,

including s { T4 3 ) eppk N ' - .descri bed
above in thégﬁﬁ’r%@%zif‘ggg %%ﬁ@%&é g@%??%@%‘ﬁ%%ﬁ o?lﬁl%%cgl 0?%18 [ 0039] An

ei ght h set oftloglyl, alyl, bstewhryStand beteroayclyFgrawps @plebdntddbyad if aptioouity: Each
of R2, R3, R4d.anpnd R5 (s | ndent |y -H, halogen. ti.onal | v substituted
&1, 6 a1 ohap BT S hIAFRFHE O o st B GREC BB SR e

optional | y fikzn @rdrdip,coR3stmpadf RdogeanskoRENROHRINH Y, @SiEG G \alldyY), t ogether with

the atomto ich y ngd, ..i ndependent | y m_an iqnal |y
substituted E&“ @%@ﬁ%ﬁé@@%@ﬂ?’pn&%@ﬁ%% lglﬁb?%d'lcﬁ)é(cggéfﬁ?y c”val ues, of
the r glmai ni 0@, \@raliah| G?Cﬁﬁlﬁylasl—dﬁ?ﬂédlhg,g%oé(bm&“ _dan?]zl, |03§(‘—(f4ia¥n$ﬁoaﬁ(§t,b|0f f
vari abl es of Structur or a : ninth set of variables o
Struct ural 'éﬁ]mdéox(”?l%yli ?daérzu‘lf:*ﬂu%%%@k}[’ L !

Each of R and R’ is independently -H, halogen, optionally substituted Cy.
aliphatic; or optionally R? and R®, together with the carbon atom to which they are
attached, form an optionally substituted Cs¢ cycloalkyl ring.

R® is optionally substituted —H, optionally substituted Cy.¢ alkyl, or optionally
substituted Cs.¢ cycloalkyl.

Each of R” and R® is independently —H or C,.¢ alkyl.

Values, including specific values, of the remaining variables of Structural

Formula (T) are as described above in the first set of variables of Structural Formula
(@.
[0073] A sixth set of variables of Structural Formula (IV) is as follows:

R® is Cs.6 cycloalkyl.
Values, including specific values, of the remaining variables of Structural
Formula (IV) are independently as described in the second, third or fourth set of

variables of Structural Formula (IV).
[0074] A seventh set of variables of Structural Formula (IV) is as follows:

R? is —-H or Cy.3 alkyl, and R* is C,.3 alkyl; or R* and R? together with the atom
to which they are bound form a Cs cycloalkyl ring.

R® is Cs.6 cycloalkyl.

Values, including specific values, of the remaining variables of Structural
Formula (IV) are independently as described in the second, third or fourth set of

variables of Structural Formula (IV).
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Values of R1, R6 and R7, wherever applicable, are independently as

descri bed above in the second, third, fourth, fifth, sixth, or seventh set
of vari abwe=oofo3&esuct ural Fornula (1). Each of RPCTRB201d02858d R5 i S
i ndependently -H, hal ogen, optionally substituted C1_6 aliphatic, or
optionally substituted C3_7 cycloaliphatic; or optionally R2 and R3, R3 and
R4, and R4 and R5, respectively, together with the atomto which they are
bound, i ndepgngentiny.f Q{omeaan&qﬁmamhé Me@bRYritcUhRei6Bcah Lo ¥mbRFE Phati C
ring. Val'ues, “including specific values, of the remining variables
are as desciiPFeariagby eomppuperepresosted Supnpenasd ticabllesngfrstudlct ur al For mul a
(1), o00%1] bt by Sebmalenaiy ahlmoiolShichapur al Formila (1) s as
follows: R8 1Is - opti ona stituted C1_6 aliphatic. Val ues,

i ncl udi ng SpeCIfIC values of the renalnlng vari abl es are as descrlbed
above in the first set of varlalgjtE of Structural Fornula ] ) [0042]An

el eventh set of variables of St er$i§ral Formula (1) is asifaqll

Val ues of Rl, R2, R3,, R4, R *WR® md R7, mherevgr ,appl i gabl'e} are

i ndependently as ri bed 452 t he sec fird, urfry, fifth,

si xt h, seventhmi% h, or th set of vapjsphes of Syructural Formula
(). RBis <~ r gf}/ionallyO wbstituted G486 al{phati € Val ues,

i ncluding sp al ues, of /the renai ni vavri/abl es as descri bed
above in the, |rst set of varigbles of Sgructural Fornu (1). [0043]A
twel fth set of°variables of Sttuctural ForfAula (1)-is as ‘follows:

\No
N \ \' o
. M@f T
e & 83

(6] O

NH N’\
Sk ® pan

HNY N
-0 N%
N
Q..
o)
N \
N NP Ne®
A X X
HNT N Ny
0 , HN” N Ny o HN*N/ N
0
NH o) e} _/—0\
/ , OH , FIN ,
\
\ O
N
HN I/N:[
-0 N
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Each Z1 is independently -N(R)-, -0-, -S, -02-, -C(O)NR-, -0CO)NR) -,
N(RC2-, -N(RC(O)N(R)-, -C(O)N(R C2-, -502N(R)-, or -N(R)502N(R)-. Each
Z2 is independenticy -N(R) -, -0-, -S-, -0Q2-, -0C(0)-, -ECONBLIR)/002655
N(R)C(0)-, -0C(O)N(R) -, -N(RC®R-, -NNRC(OONR -, -C(0)N(R) Cm2-, -5(0)2-,
502N(R) -, -N(R)502-, or -N(R)502N(R) - . Val ues, including specific
val ues, of the renmaining variables are as described above in the first set
of variables of Structural Formula (1). [0044]A thirteenth set of variables
of Structural Formula (1) is as follows: Values of Rl, R2, R3, R4, R5, Re,
R7, and R8, wherever applicable, ar g i ndependent Ly as descri bed above in

the second, thir urth, fif xth, se WX ei ghth, ninth, tenth,
el eventh, or tmfﬁlﬁset of Mm 3 of Sﬁmujaie gorrmla (I'). Each Z1 is
|ndependentT (R-, -0-7° : or - N(ﬁ%f, -0C(0) N(R)-, N( R) CO2-,
-N(R) C(0) N(R) C(O) N(R) N( R) R) SO2N(R)-. Each Z2 is
i ndependent | y AI\AE;F}) -0- S—, -002- -G 0)-, -O0)N(R)- N(R) C(0) -
-0C(0) N(R) -, - N(RyCQ2-, -N(RﬁC(O)N(R),, - Cli0) N(R) OR"~, - S(0) 2-,
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SE2N(R)-, -N(R)S02-, or -N(R) SO2N(R) -. Val ues, including specific

val ues, of the renmaining variables are as described above in the first set
of vari abveoofo3&ssuct ural Formula (1). [0045] A fourt eerCi/iBBYI0/062655ar | abl es
of Structural Forrmula (1) is as follows: Rl is C1_4 al kyl substituted
with QL and optionally further substituted with one or nore substituents

i ndependently selected fromthe group consisting of hal ogen, oxo, -CN, -OH,
-NH2, -NH(Cl-C4 al kyl), -N(Ci- C4 al Kyl) 2, 000(\Cl aI kyl), CQ(Cl-C4

al kyl), -CO2H, -002(Cd-C4 al ky O(Cl Alternt'vely, Rl is
C6_10 aryl or 5-N6;T1FE red h@t)er eacm)b IIy an ?endently
substituted w or | t uent*% nde ndent |y Ene)I‘ fromthe
group consi st T and phatl C 1y sub d with one or
nore instance 7 and rein_each T en cya -N(RH, -0OH,
-SH, -CX®RH, e N(R H -0CG0yN & H, -N( R)H N(R) H,
-N(R)SOZN(R)HH 0)2Q2, -N(R @, -0Q, -S g

-C(O)N(R) 2, -N(R)C(0) @2, N(R) CQe, -OC(O)N(R)Q2 C(O)N(R)COZQ2
-N(R)C(0O)N(R) @, -S&2N(R) @, N(R) S02Q, or -NR,S02N(R) Q@. Specifically,

Rl is phenyl optional |y substi tut\@% with oneij e subst%s
of T and i phatic
s of -CEIF rein each T

i ndependent |y seql/g/ﬁ"f fromt r copshHstY N
optional ly subgih with neN nore i a
i s hal ogen, ~ty4no, 4 N(R) H, , H - N(

H -0 %1 N(R) @,
0@, -002Q2 \-hG( ) @, - AWNR€R, - N(RALO) @, -N(R) 0C(0) N(R) @2,
- C(0) N(R) CO26%, or -N(R)( M\R/)@/ Values, i ncl udt %jp&lelC val ues,
of the remaini Frhg vari ables arfe™a )descrl bedFabove in theHf ’\S,L/set of

variabl es of Structural Formula (I).

A \ "
HN)Nl\/NIN§< HNi/N:(N§< o HN)Nl\/N:[N§<
O - 0

)

B \ o
Y

HN)\/N:é

A

O

\' o
NP NTS N:ﬁ{: \ ~
B0 Q@ Y% >0
b N

HNT N
_ o HNTON o N
N\ F @ 6
oA, H/\/O)’ND o, o
H/\’NQ o} H H
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[0046] A fifteenth set of variables of Structural Formula (I) is as foll ows:

Rl is Cl1 4 alkyl substituted with QL and optionally further substituted

wi th one wo 2nrexabst i t uents i ndependently sel ected fr ecTihz1gpaafs

consi sting of halogen, oxo, -CN, -OH -NH2, -NH(C1-C4 al kyl), -N(Cl1-C4

al kyl) 2, -000(Cl-C4 alkyl), CQCl-C4 alkyl), -C2H, -02(Cl-C4 alkyl), and

-0(CLl-A4 alkyl). Alternatively, RlL is C6_10 aryl or 5-6 nenbered

het eroaryl, each opp’u\onal | y and independently substituted with one or nore

substituents ind ently selected fromthe group consisting of T and G _6

al i phatic optiopally )substituted wigkh one or °instances of T, and

wher ei n eacho TV s' hil ogen, cyalo, -N(R) W, FOK -SH, -C2H, - C(0)N(R)H,

-0C(0) N(R) H, RICE0) N(R H, "* SE2N(R) H, - Nf'RM"SOZN(R)H, S(0) 2@, -N(R) @,
0) % )

-0Q2, -SQ, -0, -0(( -q(9) N(R) N(R) C(0) @, N(R) C2Q2,

-0C(0) N(R) @2, - 0) N(R) 2 - N(R) C(0) (R @, - SN(R) @,  N(R) S02Q2, or
-N(R) SO2N(R) 2. Speci fically, Rl is p’heny“i optionaltly substituted with one
or nore substituents ,\i%lgeﬂndently selected fromthe group consisting of T
and C1_6 aliphatic gptjAan y substituted with one or nore instances of T,
and wherein each T_Ks ogen, cyano, -N(RH -OH -CO2H, -C(0)N(R)H,
-0C(0) N(R) H, N(a@ -0gr, -0, -0C¢(0) 2, -C(0)N(R) @, -N(R)(0)Q,
-N(R)CO2Q2, 0C( R @, -C(O)N(RCRQ, or -N(RC(OONR @. R7 is -H, or
optionally substiftuted G _6-aliphatic.

S N \\N g
HNJJI\/I\J\Z(Ej(; )Nl\/j\Nj(; HN)NI\N/ N§< HNJJI\/N:[N§<
3% g% 98 &%
\ 2% O
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Val ues, including specific values, of the remaining variables are as

descri bed above in the first set of variables of Structural Forrmula (1).

[ 0047] A swetermBkseset of variabl es of Structural Fornmul acthBoieo@sss ol | ows:
Rl is Cl1_4 alkyl substituted with QL and optionally further substituted

Wi th one or nore substituents independently selected fromthe group

consi sting of hal ogen, oxo, -CN, -OH, -NH2, -NH(CL-C4 alkyl), -N(Cl1-C4

al kyl) 2, -000(Cl-C4 aI kyl), CO(CloC4 al kyI) COZH OOZ(Cl C4 al kyl), and

-0(C1-C4 al kyl) ., native §§s 06_10 n@ﬁe

het er oaryl , each\ ﬁ&allyH ependent I)y tut ed/k izone or nore
subst i t uent sog | dep hdent | y ed fromntlie gr up ce stl n f Tand G _6
al i phatic opt al subst te WI th one e i nst T, and

wher ei n eachO |s hal ogen ~cyano, QL, -N(R -O—I - SH H - C(O)NR H,
-0C(O)N(R H, - R) C(0) N(R{ -502N(R) H, - 2N( R)H 2@, -N(R @,

-0, -5@, -0, -00(0)Q@, -C(0)NR @, -N(R) C0)Q, N(R)CO2Q2,

-OC( 0) N( R)QZ -C(0) N(R)C2@2, -N(R C(0)N(R) @, -502N(R) 2, N(R)502Q2, or

-N(R) 502N(R) 2. SpeCI fically, Rl | s phenyl optionglly substituted with one
or nore substi tuent ndependen el ected ,\f e gr oup consisting of T
and G _6 ali phat |onal |y “b)tﬁst ut ed MM)L nore i nstances of T;

and wherein_q s haleg®&n,N'c C]—I COZH -C(O)N(R) H,
-0C(0) N(R) H, R) ; -0Q2 : -00(2@ 0) N(R) @, -N(R)C(0) Q,
-N(R)y e, Y O)N(R) @, ) C2Q2 NCR) C(0) N(R) Q2.

H
HNJI\II\/I\J\j/([\jj<

—0,
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R6 is -H, optionally substituted C _6 aliphatic, optionally substituted
C3_7 cycloaliphatic, optionally substituted 4-7 nmenbered heterocyclyl,
opt i onal lwyo=oha3sieat ed phenyl, or optionally substit ut esdChAB20m@nd265Ed
heteroaryl. R7 is -H, or optionally substituted C _6 aliphatic.

Val ues, including specific values, of the remaining variables are as
descri bed above in the first set of variables of Structural Forrmula (1).

[ 0048] A seventeenth set of variables of Structural Formula (lI) is as

fol | ows: Rl\ig C1_4 al kyl substituted with QL and optionally further

substituted wi ﬁjg;?ﬁ nmor e ﬁgﬁfti%»fnts |@§ifgﬁgently sel ected fromthe

group consistmjgr al ogen,, 8% A NH( C1- 4 al kyl),

-N(C1-4 al -000(C1 Eé% 1- 4 lal kyl), -CORH, -002(Cl-C4

al kyl), and Ct/C4 al kyt@Al nati ve Rf)s C6_10 aryl or 5-6

menber ed hem%/égryl eachigptional |y ang i ndependently substituted with one

or nore subsgltMents |ndepéhdently selectaﬁ frontthe group consisting of T

and C1_6 aliphatic optionably substituted with one or nore instances of T;

and wherein each T i svhal n, cyano, QL, -N(RH -OH -SH -CX2H, -
C(O)N(R) H, -0C(0)N(JR)/H/N )C(O)N(R)H, -502N(R)H, -N(R)502N(R)H, S(0)2Q,

-N(R) @, -0Q2, - -QRQ@, -0Q(0) @, -C(0)N(R) @, -N(R)(0)Q,

N(R) C2Q2, - 0C( 0} ~/-C(0) N(R) CC2Q2, -N(R) C(0) N(R) @@, -502N(R) Q2,

N(R) 502Q2, or -N(R)502N(R) Q. Specifically, Rl is phenyl optionally

substituted with one or nore substituents independently selected fromthe

group consisting of T and C _6 aliphatic optionally substituted with one or
nmore instances of T; and wherein each T is hal ogen, cyano - ) H, - CH,
-CO2H, -C(O)N(RH, -0C(O)N(RH NRQQ, -0, -0&2@ -0

-C(0)N(R) Q2, -N(R),Cp0) @2, -NR 2, OC(O)N(R)
_N(R)C(O)N(R)%’I %[ %i d b

N

&, & mb Q) »

No2
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Each of R2, R3, R4 and R5 is independently -H, hal ogen, optionally
substituted C1_6 aliphatic, or optionally substituted C3_7 cycloaliphatic;
or optionablyiiRBewad R3, R3 and R4, and R4 and R5, respecriiBBiypo2zesiget her
with the atomto which they are bound, independently forman optionally
substituted C3_7 cycloaliphatic ring. R6 is -H optionally
substituted G _6 aliphatic, optionally substituted C3_7 cycloaliphatic,
optional |y substi t\ut ed 3-7 menbeyed heterocycl X optional | y\substi t ut ed

phenyl , or opt| SUbSt'ﬁN nerrbei er oaryl -H, or
opti onal I y ed G /6n tic. J m |/nerh Specific

val ues, |n|ng varl a s are a |bed ab the first set
of vari abI e uctural rnmotoa (). 4 n ei ght et of

variabl es ofASteuctural F a(h)Kis ad fol | ovs: _ RUTs CL 4 al kyl
substituted with QL and OptHO 1y furthem substltuted W th one .,or nore
substi tuent s i ndependently sel ected fromthe group consisting of hal ogen,
0Xxo, - NH2, -NH( Cl-C4 al kyl), -N(Cl-C4 al kyl)2, -000(Cl-C4 al kyl),
CO(Cl C4 aI kyI ), -0@2(C1- 4 @I kyl), and, -Q(Cl-C4 al kyl) .,

Al ternatively, [ $X06_10 ar yhs -6 rrenbeli t er oar yhﬁﬁ optionally
and i ndependemI f\f stitut e.d ne or sti t/uem\g pendently
selected fro he oup co @of T 6aI|p yc tlonaIIy
substi tut ed e or in nces o d wherefn/eacll T i s hal ogen,
cyano, Q1, JH, - - CO2H, G N( R H, - 0C( @XN(

-N(R) C(0) N( 502N( R) Hi/N( R) 502N( RH NS(0)2Q@, -N(H -5Q2,

0@, -0(0)@, -C(O)NRQ, -NRC0)@, N R CR, -OC(O)N(R)Q2

-C(0) N(R) C2@2, -N(R)C(0)N(R) @, -302N(R) 2, N(R)502Q2, or 4NR)502N(R) Q.
Specifically, Rl is phenyl opt y substy f* with o %
substituents i ndependent ly sek @ from the, corgsm T and G _6

al i phatic optloa% ubst ute with o or relnst es f T, and
wherein each T ils héﬁﬁgen - N( R) -CO2H, & 0) NUR) H,
-0C(0) N(R) H-o 7/’0 H’\(F

Bre T e
Qdd Lo 593

\ \\N g
¢ SO
HN NP N NS
N
PRI o O
1
NN /l( (Z]/
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N(R) @, -0Q2, -0, -0¢(0)Q, -C(0)N(R)Q, -N(R)C(0)Q@, -NR) CRQ,
OC(O)N(R @, -C(O)N(RCx@, or -N(R C(0)N(R . Each of R2, R3, R4
and R5 i swondapsssbent | y - H, hal ogen, optionally substit ecedBiio/6o2ass phati c,
or optionally substituted C3_7 cycloaliphatic; or optionally R2 and R3, R3
and R4, and R4 and R5, respectively, together with the atomto which they
are bound, independently forman optionally substituted C3_7 cycloaliphatic

ring. R6|S\- optional Iy substituted Cl_6 aliphatic, optionally
substituted C3-n ﬁﬁi&al i phati c, \0 ionally substituted 3-7 nmenbered

het er ocycl ylr, H Ny subﬁ% phenyl, orloptionally substituted 5-6
menber ed he? . R7T is + tionall y)ist ﬁtut ed G _6 aliphatic. R8

is -H or op y substi G _6 aliph Nc N Val ues, i ncluding
speci fic vabdeg, ro‘f the r n| vari atf’ arﬁ}as descri bed above in the
first set of variables,of N&ructural, Fof (FY. WO

2011/ 036566PCT/ 1B2010/ 002 5 [0050]A ni neteenth set of vari abl es of
Structural Fornula (I ?s fol |l ows: Rl is Cl-4 al kyl substituted
with QL and opti onaH)yn? her substituted with one or nore substituents

i ndependently sel e d ff:gomthe group consi sting of hal ogen, oxo, -CN, -OH,
-NH2, - NH(C1-C4 "4l ), *N(G1l-C4 al kyl)2, -000(Cl-C4 alkyl), CQClL-C4

al kyl), -CQ2H, -02(Cl-C4 alkyl), and -0(Cl-C4 alkyl). Alternatively, Rl is
C6_10 aryl or 5-6 nenbered heteroaryl, each opt| onal Iy and i ndependently

substituted with qQne or nore sub h uents in dently selected fromthe
group consistin T and G éﬁatl C op %n?y substituted with one or
nor e |nstance5)\g?/€:'|§<and el“h ach Tdi ¥ h%ldgen, cyano, QL, -N(R)H, -OH,
_SH, - NCPOYN(R H, -0 )I‘@)H N N(R) H, -502N(R) H,
- N( R) 502N( R) 6

Q

N
H

HNQ ?
p X
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S(0)2Q2, -N(R @, -0Q2, -SQ, -002Q, -0C(0)Q, -C(0)N(RQ@, -N(R) C0),
N(R) CO2Q2, -0C(0) N(R) @, -C(0) N(R) C2Q2, -N(R)C(0)N(R) @, -502N(R) 2,

N( R) 502Q2woan11/0363p 502N( R) Q2. Specifically, Rl is phenylPCoaBoaoed2ss
substituted with one or nore substituents independently selected fromthe
group consisting of T and G _6 aliphatic optionally substituted with one or
nore i nstances of T, and wherein each T is hal ogen, cyano, -N(R)H, -OH,
-C2H, - O)N(R)H, -0C(0)N(R)H,  N(R)Q, -0Q2, -0C2Q2, -0C(0)

0) N(R “N(R) C(0 -N 0C(0 ’
(ONR @ -NR0)@ -N ,Rq@ﬁdﬁﬁs.m“m

-N(R) C(0) N(R) Q2. Each o

hal ogen, optlonalkit %stpt 6 al epHati'c) or opt al substltuted
C3_7 cycl oal i phatl fﬁ? y R2 an ,[ﬁB and RA‘Yandv/R4 and R5,
respectively, get jer mnt éﬁﬁ atomto Ich they are Nound, i ndependent |y
form an opté, |y Lsubst i f'u C3_7 cycPoatxphatic ring.n R6 is -H,

optionally subst it ut ed C 6 aliphati’c, optionally ’substituted C3 7
cycloaliphatic, optionally substituted 3-7 nenbered heterocyclyl,
optionally substltptgd phenyl or optlonally substltuted 5- 6 nenbered

het er oaryl . R7N or , |nclud| eC|f|c
val ues, of yh%Jt i ng varu@b e re qs QQS r| d abpvel first set
of variabl eS _gf S ucturab r%u a (1). t went i §e of vari abl es
of Structura la (1) ol | ows: S, inclu CIfIC val ues,
of R1, Rz, R4F -5,

NN H
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K and R6 are independently as described above in any set of fourteenth

t hrough nineteenth sets of variables of Structural Forrmula (1). R7 is -H.
Val ues, iwoladiasgsespeci fic val ues, of the remai ni ng var ipabliBR1&p@65S
descri bed above in the first set of variables of Structural Formula (1).

[ 0052] A twenty first set of variables of Structural Fornula (1) is as

fol | ows: Val ues, including specific values, of Rl, R2, R3, R4, and R5
are i ndependently aS\descrlbed abave_ i n any set of fourteenth t hrough

ni net eenth sets q{;igngPles Of/%iw Ct ur al For mulia o 1) R6 is -H
optional Iy subst optiona fz;:&gftltuted C3-7
cycl oal kyl . R7 - or . SpeC|f 7 is -H Val ues,
i ncl udi ng sp C Iues, h emai n _%ig | es are as descri bed
above in th iof st set of-wariables of &t¥ Formula (I). [O053]A
twenty second set of varlabbes of Structural Fornula’(l) is as foll ows:
Val ues, i ncluding specm lues, of Rl, R2, R3, R4, and R5 are
|ndependently as desgA ove in any set of fourteenth t hr ough

ni net eenth sets Q$ixﬁ§ es of Structural Forrmula (I).
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R6 is -H, optionally substituted Cl1-6 al kyl, or optionally substituted C3-7
cycloalkyl. R7 is -H, or C 6 alkyl. Specifically, R7 is -H R8 is -H or

C _6 al kywo 2011/03656¥al ues, i ncludi ng specific val ues, of pChaBraIBI265NQ

vari abl es are as described above in the first set of variabl es of
Structural Fornmula (1). [O054]A twenty third set of variables of Structural

Formula (1) is as foll ows: RlL is C1 4 al kyl substituted with QL and
optionally further \su(t))sti tuted with one or m)re\Nsubsti tuents independently
sel ected from t hesg¥ consi stN hal og . -CN, -OH, -NH2,
-NH(ClC4aIkyI)k N 1-C4 al OOOOJ.N' kyl), -CQ(Cl-C4 al kyl),

-CO2H, -02f kyl), an -Oﬂ/\gg Fternatlvely RlLis C6_10
er ch opt aI L

aryl or 5-6 het eP and i ndependent |y
substituted withrone or neve substituent ndeﬁbﬁdently selected fromthe
group consi sti of T and é@'G al i phatic optlonally substituted with one or
more instances of T, and_wherein each T is halogen, cyano, Ql, -N(RH -OH,

-SH, -CX2H, - C(O)N(% C(OON(RH -NRCONRH -502NR)H,
-N(R)502N(R) H, - nEN(R) @, -0Q2, -5Q@, -02Q2, -0C(0)Q2,

-C(0) N(R) 2, -N(R) 0%\@ N(R) Co2Q2, -0C(0) N(R) @, -C(0) N(R) C2Q2,

-N(R) C(0) N(R) @, - Q2, N(R) S02Q2, or -N(R) SO2N(R) @@. Specifically,
R1 is phenyl opti 1y substituted with one or nore substituents

i ndependently selected fromthe group consisting of T and G _6 aliphatic
optionally substituted with one or nore instances of T; and wherein each T
i s halogen, cyano, -N(RH -OH -CQ2H -C(O)N(RH -0C(OONRH NR Q,
-0Q2, -0Q2, -0C(0)Q2, -C(0)N(R)Q, -N(R)C(O)%N N(R) G2,  0C(0) N(R) @2,
-C(0)N(R) C2@, or -N(R) C(0)N(R) Q@) o Eaclhj , R3, R4 and R5 is

i ndependently -H, Nﬁiml onal | yn ?&%tut ed H,'!.? kyl; or optionally R2
and R3, toget he i e atom 1 ¢ch thar ound, forman optionally
substituted C3 cy@oal kyI
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R6 is -H, optionally substituted Cl1-6 al kyl, or optionally substituted C3-7
cycloalkyl. R7 is -H, or C 6 alkyl. R8is -Hor C _6 alkyl. Val ues,

i ncl udi ngwepetidsimeval ues, of the renmaining vari abl es areTaB20deseeibed
above in the first set of variables of Structural Formula (I). [O055]A
twenty fourth set of variables of Structural Formula (I) is as foll ows:

Rl is C1 4 alkyl substituted with QL and optionally further substituted
with one or nore substituents independently sel ectoed fromthe group

consi sting of hal ogen, oxo, - Q@< '3 , - NH2, .C4 alkyl), -N(Cl-c4

al kyl) 2, -OOO(Cl C4N kyl') o g al kyj%))\ -02(C1-4 al kyl), and
-0(Cl-C4 al kyl ).l natl , is CB8X or 5 6 nmenbered

het eroaryl , _ | onal |y dF hdepende bstituted with one or nore
substituents dentlyo el ect Fed from, he group consisting of T and G _6
al i phatic optl y substi Ffed with one 8% nore instances of T; and
wher ei n each? N|—|S haI ogen c ano, Q1, -N(@H -OH, -SH, -CO2H, - C(O)N(R) H,
-0C(0)N(R H, -N(R)C(0)N R)I—IO -502N(RyH, -N(R)502N(R)H, S(0)2Q@, -N(R @,
-0Q2, -5Q, -02Q2, ;QCMYR, -C(O)N(R @, -N(R(0)@, NR) R,
-0C(0)N(R) @2, C(O)I\Lq\ , -N(RC(O)N(R @, -502N(R) @, N(R)502Q2, or
-N(R) 502N( R) 2. HN|1N| ally, RL is phenyl optionally substituted with one
or nore substi tue pendently selected fromthe group consisting of T

and C _6 aliphatic optlonally substituted with one or nore instances of T;
and wherein each "Tws hal ogen, cyano, -N(RH, -OH -CO2H, -C(0)N(R)H,
-0C(0) N(R) H, N(RX\(?, -0Q2, -02Q2, -0C¢(0)Q2, -C0)N(R @, -N(R)C(0)Q,
-N(R) C2Q2, ’

\' o \
S \ (o) 0
X < '®
HN” NP Sy N|/\/( A~
~ 2 HNT N
6 HN” NP o
-0 ,
0 Z/j
NH o oA
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0C(O)N(R @, -C(0O)N(RCXR@2, or -N(RC(O)N(R . i) Ris-Hor CL_3
alkyl; R3is G _3 alkyl; RAis -Hor G _3 alkyl; and R5 is -Hor Cl1_3

al kyl ; orwpDi2p11RBewad R3 together with the atomto whi chpchmap2eme/e2estund f orm
a C3_7 cycloalkyl ring; R4 is -Hor Cl1_3 alkyl; and RS is -Hor Cl_3 al kyl.
R6 is -H optionally substituted Cl1-6 alkyl, or optionally substituted C3-7
cycloalkyl. R7 is -H, or C 6 alkyl. R8is -Hor C _6 alkyl. Val ues,
i ncl udi ng speC|f|C\ bues, of the remaining variables are as descri bed
above in the flrnﬁigg of vari ablleso of Structur IOForrruIa (I'). [0056] A
twentyflfth set™ ari ables E@Jctural (1) is as foll ows:

Rl is Cl_4 al stltutgdHNd/T ando0 |P0n Iy further substituted

wi th one or stl tuen pendent S cted fromthe group

consi sting a§<hal ogen, oxo, - OH, - NH; - Cl-C4 al kyl), -N(Cl1-C4

al ky1) 2, -000 1-C4 al kyl )9 Cl-4 al ,), -CO2H, -002(C1-C4 alkyl), and
-0(CL-4 al ky . Alternatlvel*y RL is C6_10 aryl or. 5-6 nenbered

het eroaryl, each optl Cy and i ndependently substituted with one or nore
substltuents |ndepen e tI selected fromthe group consisting of T and G _6
al i phatic opti ol stltuted with one or nore instances of T; and
wherein each T i Io e cyano, QL, -N(RH -OH -SH -C32H, - C(O)NRH,
-0C(0) N(R) H, -N(R) R)H -502N(R)H, -N(R)502N(R)H, S(0)2Q@2, -NR) Q2,
-0Q2, -5Q2, -0Q2QZ, - OC(O)Q2 -C(O)N(R) 2, -N(R ¢(0) 2, N(R)CR,
-0C(0) N(R) @, - C(0)N(R) 6@, - N(R) C(0) N(R) @, -502N(R) @2,
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N(R)502Q2, or -N(R)502N(R) Q. Specifically, Rl is phenyl optionally
substituted with one or nore substituents independently selected fromthe
group conspaimgesst T and C_6 aliphatic optionally subgCirtiB2eagosmsssh one or
nore instances of T, and wherein each T is hal ogen, cyano, -N(RH, -OH,
-C2H, -C(O)N(RH, -0C(O)N(RH NRQ@, -0, -02@, -0C(0)Q,
-QO)N(RQ, -N(R)C(0) @, -N(R)yCcx2Q, 0C(0)N(R) @, -C(0)N(R)CRQ@, or
-N(R) C(0) N( R) Q. \ o i) RRis -\H er Cl1_3 al ky\l,oRS is G _3 alkyl; R4 is
-H, and R5is-hd|\W V) R2a getherqm/g e atomto whlchthey are
boundformaG&*? |Oa|k|HN 4 i s - 5 is -H R6 is
-H, optionaft ﬁ{l t ut ea ?Q?yl or ally substituted C3-7

cycl oal kyl . S \ (@] ) H o] i 6 al kyl . Val ues,
including spe€ific val ues,o f the r emai nb _variwbl es are as descri bed
above in the fHrst set of variables of Stractural Formula (1). [0057]A
twenty sixth set of vari) es of Structural Fornmula (I) is as foll ows:

R1 is phenyl opti onaﬁ\l\ h?’gjbstitut ed with one or nore substituents

i ndependently selgcted iwvom the group consisting of T and G _6 aliphatic
optionally substitutedrwth one or nore instances of T; and wherein each T
i s halogen, cyano,»N(RYH, -OH, -CQ2H, -C(O)N(RH -0C(O)N(RH, -NR @,
-0Q2, -02Qe, R N

\
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0C(0) @, -JO)N(RQ, -N(RC(0)Q, -NR)CORQ, -0C(0)NR) R, _
C(OON(R C2@2, or -N(R C(0)NR) Q2. i) Ris -Hor C1L 3 alkyl; R3is

C 3 al kywp 2Ri/asese6H;, and R5 is -H or ii) R2 and R3 togerhBroiwhd2desst he at om
to which they are bound forma C3_7 cycloalkyl ring; R4 is - H and R5 is

- H. R6 is -H, optionally substituted Cl1-6 al kyl, or optionally
substituted C3-7 cycloalkyl. R7 is -H or G _6 alkyl. RBis -H or G _6
al kyl . Val ues, bncluding specific values, of the remaining variables

are as descrlbﬁjgln t he f|r t oset of varl\abbes of Structural Formula
(I'). [O058] At vent h s j@rlablesv @gk(Rctural Formula (I) is
as follows: ri&lncludn |cvlm€s , R, R3, R4,6 R5, RG,
and R8 are in e ntly as { bed a60 rtﬁhe twenty sixth set of
vari abl es ofo &ructural For a ).

H /\N fo}

o OOH
N
= H/\/O N
2 2
\
\ P
N7~
)'\/:[
HNT NN

O OH

0,

\' o
N
\ [0 \NO N
N\N N|/\/(5< )l\/
: 9
N
o N}b © H% H/\(\
H OH =N
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R7 is -H Val ues, including specific values, of the renaining

vari abl es are as descri bed above in the first set of variables of

St ruct ur avoRormsbam6 (1) . [ 0059] A twenty eighth set of varcahBBE0/062655
Structural Formula (I) is as foll ows: Val ues, including specific
values, of RI-, R2, R3, R4, and R5 are independently as described above in
the twenty sixth set of variables of Structural Formula (lI). R6 is
optional ly substituted C3_6 cycloal kyl R7 is -H Val ues, including
speci fic val ues, oh the remai ning vari ables are as descri bed above in the
first set of var of Structural Formula (I). [0060]A twenty ninth set

of varlables om ral Formula (l) is aswﬁiNzgfs is optionally
substitut ed” 2 optlonallw ﬁgk;auted yl . Val ues,

i ncl udi ng spe alues ofy i AP ables of Structural Formula
(1) are as crl bed above% %set of @ fliyst through twenty eighth
sets of variablie f Struct I rmula (

I

[BD61] A thirtieth set of
vari ables of Str gLaI Fog N/a (I) is as f{o WS:
oY

\
\_ P
|
HN)\N/ N

B B

pte)

o—
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qgis 1. Val ues, including specific values, of the remaining variabl es
of Structural Fornula (I) are as described above in any set of the first

t hrough twenby/ssebh sets of variables of Structural ForowiB20104026§30062] A
thirty first set oft of variables of Structural Formula (1) is as follows:
Rl is optionally substituted aryl or optionally substituted heteroaryl. g

is 1 Val ues, i ncI udi ng specific values, of the remining variabl es of
Structural Fornul a\ are as described above in any set of the first

t hr ough twenty ts of vari es of Sthr v Pal Formula (1). [0063]1n
anot her enbodl he met hodts\ e i nvgpt n be enpl oyed in

prepari ng t e nds repr se“nt
phar maceut i ca ept abl e
of Structurad rrrula(lll) e

by &P r Formula (Il11) or
thereofphdzgl n val ues of the variables

sdescrj) ed ,Iow R8 1 NRc NNN
N

2
\
N
|
HN)\N/ N

o)

o) \N o
Uk 0% v
HNT N NN N NTS
o) _0 )|\ P
6 6 0 HN” NN
A O
Y ° H/\T’>\_ zifys \
7\ O &
FF N NN

OH
s
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Il RLR6 (I11) [0064]In a first set of variables of Structural Fornula

(rrr), values, including -32- specific values, of variables of Structural
Formul a (WOI2p11zmBesébndependent | y as descri bed above in amgTdaBloiohozosre fir st
t hrough twenty eighth sets of variables of Structural Fornmula (I). [0065]A
second set of variables of Structural Fornmula (l111) is as follows: R6
is -H Cl1_6 aliphatic, or C3-7 cycloaliphatic, wherein each of the Cl-6

aliphatic and C3_7 \cycl oal i phati c\ gpoups is opti onal l'y and independently
substituted Wlth\] or nore i %ges of JG, ties, "incl uding specific
val ues, of varjdblLes /of St ruum k—Formul a, (,lLI/ % e i ndependently as

descrlbed abayve |nE§the fi73 etiﬁ)f var es& Structural Forrmula (1).

oH
oA ...
N
© N/< H g/ © HX/OH

N
H/\/\OH ’
\N o \' o N
N7 N N
Tk IS Sk
_o MN°N EN o MN NN _0 HfN NTON
O™ 05 O™
M on H/\/< H
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[0066] A third set of variables of Structural Forrmula (I11) is as follows:
Rl is optionally substituted C6_10 aryl or optionally substituted 5-10
menber ed Weteriass3sk. Each Z1 is i ndependently -N(R)-, - @CT/IBH10/06208L2-
-CO)N(R)-, -0Q(0)N(R) -, N(R)C®2-, -N(RG(0)N(R)-, -C(0)N(R)CQ2-,
-502N(R)-, or -N(R)502N(R)-. Each Z2 is independently -N(R-, -0-, -S,
-02-, -0C(0)-, -C(O)N(R -, NPRCO0)-, -0C(O)N(R -, -NR C®R-,
-N(RC(O0)N(R) -, -C(O)N(R)COZ -5(0) - S(0)2- \-502N(R) -N(R)502-, or

-N(R) 502N(R) - . fFach QL is in ependent p nal |y substl pbut ed C3 7
cycl oal kyl , opt substl td henyl , a I y su j‘:ﬁj

menber ed hetgrrm r op} |+®4nJ‘aJ/ti$ subst’tg% »91@111 ocycIyI
Each of R2 an Hs | ndepe n H, ha cyano, oEﬁlnal i phati c,

or optionally d R3, to h wWth t car natorr(ﬁ? ich they are
bound, independently form gycl oal kyﬁﬁo, wher g4 N—@Ch of said

ali phatl C anHﬂcycI oal kyl ri ng I'S i ndependent I'y“and ,opti oAal'Ty substituted

Wi th one or nore substituents independently selected fromthe group
consi sting of hal ogen, oxo, -CN, OH -NH2, -NH(CL-C4 alkyl), -N(C1-C4

al kyl)2, -000(C1- 04\ alkyl), - alL- al kyl), -C2H, -02(Cl-C4 al kyl), and
-0(G -C4 al kyl ) .y~ R6 is “H\ C2 allphatlc‘ C3_7 cycloaliphatic,
each of which jst {i/onal Ly ependent | ubgtituted with one or nore

substi t uent s\Liidepgndent | y d from Yrpdp consisting of hal ogen,
oxo, -CN, - N2/, - NH( C1- atkyl), - - al kyl1) 2, -000(Cl-C4 al kyl),
-C(Cl- G4 al kyl -CQ2H, - Cl; G4 al kyl )y, and” -0(C1-C4 al kyl). Each of R7
and R8 is indep dently -H of N6 al kyI NEN

N

,op [§
N(%NH

B

OH
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Val ues, including specific values, of the renaining variables of Structural
Formula (1) are as described above in the first set of variables of

St ruct ur avoRormsbam6 (1) . [ 0067] 1 n anot her enbodi nent, thecraBowsoess t he

i nvention can be enployed in preparing the conpounds represented by
Structural Fornmula (1V) or pharmaceutically acceptable salts thereof,
wherein values of the variables of Structural Forrmula (1V) are as descri bed

bel ow. (V) [006\8] bn a first set of varl abl es gf Structural Fornul a
(1v), values, m% speci fy N/?;‘; es of Structural Formula
(Iv) are mdep& as de@dt,y bove i t of the first through
twenty si xtR vari & s of Struct’ rrula (1). [0069]In a second
set of variab Struct@ nmul a (IB@ ues, including

o IOH

NP [ \_ o
N7 \ 0 N7 N
| N | NT
' A A
HNT NN | HN™ N7 N | HNTN
~0. HNONZ S - ! N
o) b :l
o o
NN— o N)</ N Q o N o]
HO H -OH HO oK
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specific values, of variables of Structural Fornula (1V) are independently
as descri bed above in the second or thrid set of variables of Structural
Formul a (WOI2p11/365560] A t hird set of variabl es of Struct ecahBtae/mazbss (1V) is
as foll ows: Phenyl ring Ais optionally substituted with one or nore
substitutents independently selected fromthe group consisting of T and

ClL 6 aliphatic optionally substituted with one or nore instances of T. Each
T i s hal ogen, cyano oQl, -N(RH -0OH -CO2H, C(O)N(R)H OC(O)N(R)

-N(R)C(O)N(R)HN\ R)H N(RH -S , -N(R -0,
-0C(0) @2, - (@ E -N(R)@%%E? N( R) CQR J@ C(O)N(&Q?ti%@

-C(0) N(R) 502N( : 2,V of (R) 502N( R) @2.
1 7 cycI o bphenyl 6 rrbered er yl, or 4-7
menber ed heg r eac opt| onal |y a % endentl v Stituted with

one or nore H NF 6‘

Iz

\
\ 0 N N \ o) N 0O
SRS I  I e’
| HNT N N |
d HN)\N/SN o d HN/kN/ N d BN NN

© W<:1\ RERY ::XTF
N F H

F H

© ‘"<:l~
OH

N
H

f/E jﬂ sl jq

vg B3

, and

[0076] In yet another embodiment, the methods of the invention can be employed
in preparing the compounds represented by any one of the following structural

formulae, or pharmaceutically acceptable salts thereof:

Q/Y <© Q/Y f@ Q/Yﬁ@
O&N\L "N %L C §\L
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substitutents independently selected fromthe group consisting of hal ogen,
ox0, -CN, OH, -NH2, -NH(C1-C4 alkyl), -N(CL-C4 al kyl)2, -000(Ci1-C4 al kyl),
- CQ( C1- Cawvel2kyloseses CO2H, -0Q2( Cl-C4 al kyl), -0(Cl-C4 al griB20d/e@é53al kyl ,

G -C4 hal oal kyl; G C4 cyanoal kyl, G -C4 am noal kyl, G -C4 hydroxyal kyl, and
C2-C4 al koxyal kyl . Each @ is independently G _6 alkyl, C3_7 cycloal kyl,
phenyl, 5-6 nenbered heteroaryl, or 4-7nmenbered heterocyclyl, or each @,
together with R optionally and independently forns an optionally
substituted, 4-7 ered heterocyclic r ; wherein said Cl1_6 al kyl
represented by optionally sub t|tu Wi th one or nore substitutents

i ndependent ected fromthe gr nsi sting of hal ogen, oxo, -CN, OH,
-NH2, - NH( CLACA I -N(G -CA al /%Z: 0oo(C1-c4 aIkyI) -COG-c4

al kyl'), -Cﬁbe - Ci_%ngkal) andN &gﬂgr§¥_ and wherein each of
sai d cycl oal kyl, aryI roaryl and heterecy groups represented by

Q2 is optionally and |ndependently substituted with one or nore

substltutents in ndently selected fro e group consisting of hal ogen,
oxo, - , -NH(C1-C4 al kyl 1-C4 alky1)2, -000(C1-C4 al kyl),
- CQ( C1- CA a CIQFi -02(CL-cA—-af'ky|), - O(Cl-CA alkyl), Cl-C4 al kyl,

Cl-C4 hal oa) oal kyl , £ C4/ahi noalkyl, Ci-C4 hydroxyal kyl ,
and C2-C4 alkdk Each of ﬁé_%;§>ndependently -H,
hal ogen, optlonally subs uted Cl1-6 aliphatis; optionally R2 and R3,

together with the carbon atomto which they are attached, form an
optionally substituted C3_6 cycl oal kyl ring. Fﬁo£§:opt|onally
substituted -H, optionally substituted Cl-6 al kyl, or oot|onally
substituted C3_6 cycloal kyl. Each of R7 and R8 is inde dently -Hor G _6
al kyl . Val ues, including specific values, of the i ni i
of Structural Fornula (I) are as described above in the first set of

vari abl es of Str ral Formul a (l),ii>

f g {HH %f

O,
f{% &L Y‘

N ' b N
:j:ﬁ\ =N :ﬁjﬁ\__N N /“\(NW/I;>
|
’ /N{N% m ’ /N{N/% N>H—©N >§N\L "
_N 2 2 O 2

O
N K
Aoyl RO
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[0071] A fourth set of variables of Structural Fornmula (1V) is as follows:
Phenyl ring Ais substituted with one or nore substituents independently
sel ect ed woamttdzesegr oup consi sting of -C(0)N(R)H, -C(0)RCRIgR10/008658) C(0) Q2,
C2H, -02Q2, -0C(0)@QR2, -N(RCXR2Q, -0C(0O)N(R @, and -N(RC(0)N(R) @@2; and
optionally further substituted with one or one or nore substituents

i ndependently sel ected fromthe group consisting of hal ogen, -CN, -OH,

-NH2, - NH(Cl1- I kyl), NC1-C4 al 2, -0(C1-4 alkyl), Ci1-c4 al kyl,

G -C4 hal oal k G- c . oal kyl , C4 am noal kyl, G -C4 hydroxyal kyl ,
and C2-C4 al koxyal kyIH iNndependent | y 03_6 al kyl, C3_7

cycl oal kyl p en nber %,isf? aryl, or menber ed het erocycl yl ,
or eachQZ W|thR optho %\_@%pe dently forns an
optionally substl tuted, 4-7, rrerrber ed 'hetser | "¢ ring; wherein said ClL 6

al kyl represented by Q@ is optlonally substltuted wi th one or nore
substitutents independently selected fromthe group consisting of hal ogen,

oxo, -CN, OH, H2, -NH(Cl-C4 aI ky -N(C1-C4 al ky1l) -000(C1-C4 al kyl),
-C(C1- 4 al ky CO2H 5-002( kyl), and (C1 al kyl); and

wherei n each h S@.I di.c Nyl , heterQa % het erocycl yl groups

represente || S pt| onal I n T depende FI ¥ ted\wi th one or

nor e substl t | ndependent |y /'S te the ¢ ?u;@ ng of

hal ogen, ox®, -\CN, -OH, -NH2, -NH( Cl- C4 <al > N( Cl C4 alk

-000(C1-C4 alkyl), -CcOCi-c4 al kyl), -CO2H, -0Q@2(Cl-C4 alkyl), - o(Ci-C4
al kyl), Ci1-C4 alkyl, Cl-C4 hal oal kyl ; Ci C4 cyanoal kyl, G -C4 am noal kyl
C4 al kox Each of R2 and R3 is
opti @na substltut ed Cl1-6 aliphatic; or
heri the carbon atomto which they are
j S

C -C4 hydroxya |, and €2
i ndependent |y halog
optionally R2 R3x

att ached, }g1 mﬁt 0

>e HC3 6 cycloal kyl ring.

F
F ,and

[0077] In yet another embodiment, the methods of the invention can be employed
in preparing the compounds represented by any one of the following structural

formulae, or pharmaceutically acceptable salts thereof:
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R6 is optionally substituted -H, optionally substituted Cl-6 al kyl, or
optionally substituted C3-6 cycloal kyl. Each of R7 and R8 is independently
-H or G Wwoabkyd36566 Val ues, including specific val uest/ipiolo/beesemai ni ng
vari abl es of Structural Fornmula (I) are as described above in the first set
of variables of Structural Formula (1). [0072]A fifth set of variables of
Structural Forrmula (1V) is as follows: Phenyl ring Ais substituted
with -0C(0)Q@2, -C(O)N(R @, or -N(R)C(0)R, and optionally further
substituted with ne or one or nore substituents independently sel ected
fromthe group co 8ﬁ§Llng of halogen CN - OH, {NHZ -NH( C1- 4 al kyl ),

N(Cl-C4 al kyl) 2y~ alkyl %CLv§A haloalkyl; G-C4
x alkyl and C2- C4 alkoxyalkyl

cyanoal kyl, {1-

Each @ is indefie deﬁflyiﬁ) IkyF* ) cﬂc “Gal kyl, phenyl, 5-6 nenbered
het eroaryl, or 4. nber ed heterocychyk or eadth @, together wth R
optionally and ﬁ%deendently fornms an—qulonally substituted, 4-7 nenbered
heterocyclic ring_ wherein said Cl1_6 alFkyl represented by Q@ is optionally
substituted with one or nmore substitutents independently selected fromthe
group consisting of halogen, oxo, -CN, OH -NH2, -NH(C1-C4 al kyl),
-N(C1-C4 alkyl)2, -000(C1-C4 alkyl), -CO(Cl-C4 al kyl), -CO2H, -0Q2(C1-C4
alkyl'), and -0(Cl-C4 al kyl); and wherein each of said cycloal kyl, aryl,
heteroaryl, ap dbEeterocyclyf groups rg ésented by Q@ is optlonally and
|ndependently u ﬁTT ut@diymEh one or<ﬁgr 'S Ut tltutents i ndependent |y
sel ected fronm e GroNp™ nS|st|ng ¢k 09e R , -OH, -NH2,
-NH(C1-C4 al kyI I,t* N(E1-€4 al ky1)2, -00D(cCl-t4 al kyr"' L CO(Cl-C4 al kyl),

- CO2H, -OCE(CH.{HFaJkyI) - 0(Cl-4 alk Cl-c4 dﬁkyi Cl- C4 hal oal kyl ;

G -C4 cyanoal kyl £ G -C4 ani noal kyl, G - %Ajhydroxyalkyl and C2-C4
al koxyal kyl .

|
g . e, N e
FH N M N : \\[ R R T
H I\/N | H o ..N
& "H o P
\ ,r" \ﬁ_e"
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Each of R2 and R3 is independently -H, hal ogen, optionally substituted Cl-6
aliphatic; or optionally R2 and R3, together with the carbon atomto which
t hey are wotaohsesesf orm an optionally substituted C3_6 egrthBalikyi26s3 ng.

R6 is optionally substituted -H, optionally substituted Cl-6 al kyl, or
optionally substituted C3_6 cycloal kyl. Each of R2 and R8 is independently
-Hor G _6 alkyl. Val ues, including specific values, of the renmaining
vari abl es of Structural Fornmula (1) are as described above in the first set
of variables of Structural Formula (1). [0073] A sixth set of variables of
Structural Forrru'a (I'V) is as follows: 'R6 |s C5_6 cycl oal kyl . Val ues,
i ncl udi ng speg;? g V8l ues, of the re rm rlabl es of Structural Fornula
(1'V) are inde; ﬂlgﬂ{% scri,bed-dgnt tdird or fourth set of

74

vari abl es of Strlctur meulca V). {J\OO vant §et of variabl es of

Structural Forrmyla (1V) is as followsi / R2 7 s - Hior Cl_3 alkyl, and R3
is C1 3 alkyl; or RR and R3 together wnth the atomto which they are bound
forma C3_6 cycloalkyl ring. R6 is C5_6 cycl oal kyl. Val ues, i ncluding

specific val ues, of the remaining, variables of Structural Forrmula (IV) are
i ndependent|y as described in the second, third or fourth set of variables
of Structural Fornmula (IV).

I
O N N
\L Il,.w;; W ; C,.\_ N \U' - B
RN f‘L“N A R \NHLN“\\, e
NG NG
N e e N A o
- & {7 o
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Ly "vl ~H i\ @{ ﬁ« T"QT
DI, NN ~ . 2
“H Bﬂ K ﬁ \f 1 & M\’H‘ff‘ N "ﬁ"’ﬁ‘\]z\/\"\s
. N LN
P N, ~% P et T g H
T 3 R {7 \‘ e 'T
L g A i ﬁ
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[0078] In yet another embodiment, the methods of the invention can be employed
in preparing the compound represented by the following structural formula, or a

pharmaceutically acceptable salt thereof:

[0079] In yet another embodiment, the methods of the invention can be employed
in preparing the compound represented by the following structural formula, or a

pharmaceutically acceptable salt thereof:
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[0080] Additional examples of compounds that can be prepared by the methods of
the invention can be found in, for example, US 2008/0167289, US 2008/0009492, US

2006/004014, US 6,806,272, US 6,861,422, W02009/040556, WO 2009/042711, and
WO 2006/058876.

[0081] In some embodiments, the methods of the invention further comprise the

R1 1 0
R2
H\N q R3
b ROR!
step of reacting a compound of Structural Formula (C): (©) with a

N0

=
compound of Structural Formula (D): R'® N LGs under suitable conditions to
form the compound represented by Structural Formula (A). LGs is a suitable leaving
group, such as a halogen. Specifically, LGs is —Cl. Details of this reaction are as

described above.

[0082] It will be appreciated by those skilled in the art that in the processes of the
present invention certain functional groups such as hydroxyl or amino groups in the
starting reagents or intermediate compounds may need to be protected by protecting
groups. Thus, the preparation of the compounds described above may involve, at
various stages, the addition and removal of one or more protecting groups. The
protection and deprotection of functional groups is described in “Protective Groups in
Organic Chemistry.” edited by J. W. F. McOmie, Plenum Press (1973) and
“Protective Groups in Organic Synthesis,” 3rd edition, T. W. Greene and P. G. M.

Wauts, Wiley Interscience, and “Protecting Groups,” 3rd edition, P. J. Kocienski,
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Thieme (2005)

[0083] For purposes of this invention, the chemical elements are identified in
accordance with the Periodic Table of the Elements, CAS version, Handbook of
Chemistry and Physics, 75th Ed. Additionally, general principles of organic
chemistry are described in “Organic Chemistry”, Thomas Sorrell, University Science
Books, Sausolito: 1999, and “March’s Advanced Organic Chemistry”, 5th Ed., Ed.:
Smith, M.B. and March, J., John Wiley & Sons, New York: 2001, the entire contents

of which are hereby incorporated by reference.

[0084] As described herein, compounds of the invention may optionally be
substituted with one or more substituents, such as illustrated generally below, or as
exemplified by particular classes, subclasses, and species of the compounds described
above. It will be appreciated that the phrase “optionally substituted” is used
interchangeably with the phrase “substituted or unsubstituted.” In general, the term
“substituted”, whether preceded by the term “optionally” or not, refers to the
replacement of one or more hydrogen radicals in a given structure with the radical of
a specified substituent. Unless otherwise indicated, an optionally substituted group
may have a substituent at each substitutable position of the group. When more than
one position in a given structure can be substituted with more than one substituent
selected from a specified group, the substituent may be either the same or different at
each position. When the term “optionally substituted” precedes a list, said term refers
to all of the subsequent substitutable groups in that list. If a substituent radical or
structure is not identified or defined as “optionally substituted”, the substituent radical
or structure is unsubstituted. For example, if X is optionally substituted C,_Csalkyl or
phenyl; X may be either optionally substituted C;-C; alkyl or optionally substituted
phenyl. Likewise, if the term “optionally substituted” follows a list, said term also
refers to all of the substitutable groups in the prior list unless otherwise indicated. For
example: if X is C;.Csalkyl or phenyl wherein X is optionally and independently
substituted by J*, then both C,.Csalkyl and phenyl may be optionally substituted by
JX. As is apparent to one having ordinary skill in the art, groups such as H, halogen,
NO,, CN, NH,, OH, or OCF; would not be substitutable groups.

[0085] The phrase "up to", as used herein, refers to zero or any integer number
that is equal or less than the number following the phrase. For example, "up to 3"

means any one of 0, 1, 2, and 3. As described herein, a specified number range of

-65-



WO 2011/036566 PCT/IB2010/002655

atoms includes any integer therein. For example, a group having from 1-4 atoms
could have 1, 2, 3, or 4 atoms.

[0086] Selection of substituents and combinations of substituents envisioned by
this invention are those that result in the formation of stable or chemically feasible
compounds. The term “stable”, as used herein, refers to compounds that are not
substantially altered when subjected to conditions to allow for their production,
detection, and, specifically, their recovery, purification, and use for one or more of the
purposes disclosed herein. In some embodiments, a stable compound or chemically
feasible compound is one that is not substantially altered when kept at a temperature
of 40°C or less, in the absence of moisture or other chemically reactive conditions, for
at least a week. Only those choices and combinations of substituents that result in a
stable structure are contemplated. Such choices and combinations will be apparent to
those of ordinary skill in the art and may be determined without undue
experimentation.

[0087] The term “aliphatic” or “aliphatic group”, as used herein, means a straight-
chain (i.e., unbranched), or branched, hydrocarbon chain that is completely saturated
or that contains one or more units of unsaturation but is non-aromatic. Unless
otherwise specified, aliphatic groups contain 1-10 aliphatic carbon atoms. In some
embodiments, aliphatic groups contain 1-6 aliphatic carbon atoms. In other
embodiments, aliphatic groups contain 1-4 aliphatic carbon atoms. Aliphatic groups
may be linear or branched, substituted or unsubstituted alkyl, alkenyl, or alkynyl
groups. Specific examples include, but are not limited to, methyl, ethyl, isopropyl, n-
propyl, sec-butyl, vinyl, n-butenyl, ethynyl, and tert-butyl and acetylene.

[0088] The term “alkyl” as used herein means a saturated straight or branched
chain hydrocarbon. The term “alkenyl” as used herein means a straight or branched
chain hydrocarbon comprising one or more double bonds. The term “alkynyl” as used
herein means a straight or branched chain hydrocarbon comprising one or more triple
bonds. Each of the “alkyl”, “alkenyl” or “alkynyl” as used herein can be optionally
substituted as set forth below. In some embodiments, the “alkyl” is C;-Cs alkyl or C;-
C4 alkyl. In some embodiments, the “alkenyl” is C,-Cs alkenyl or C,-Cy alkenyl. In
some embodiments, the “alkynyl” is C,-C¢ alkynyl or C,-C4 alkynyl.

[0089] The term “cycloaliphatic” (or “carbocycle” or “carbocyclyl” or

“carbocyclic”) refers to a non-aromatic carbon only containing ring system which can
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be saturated or contains one or more units of unsaturation, having three to fourteen
ring carbon atoms. In some embodiments, the number of carbon atoms is 3 to 10. In
other embodiments, the number of carbon atoms is 4 to 7. In yet other embodiments,
the number of carbon atoms is 5 or 6. The term includes monocyclic, bicyclic or
polycyclic, fused, spiro or bridged carbocyclic ring systems. The term also includes
polycyclic ring systems in which the carbocyclic ring can be “fused” to one or more
non-aromatic carbocyclic or heterocyclic rings or one or more aromatic rings or
combination thereof, wherein the radical or point of attachment is on the carbocyclic
ring. “Fused” bicyclic ring systems comprise two rings which share two adjoining
ring atoms. Bridged bicyclic group comprise two rings which share three or four
adjacent ring atoms. Spiro bicyclic ring systems share one ring atom. Examples of
cycloaliphatic groups include, but are not limited to, cycloalkyl and cycloalkenyl
groups. Specific examples include, but are not limited to, cyclohexyl, cyclopropenyl,
and cyclobutyl.

[0090] The term “heterocycle” (or “heterocyclyl,” or “heterocyclic” or “non-
aromatic heterocycle”) as used herein refers to a non-aromatic ring system which can
be saturated or contain one or more units of unsaturation, having three to fourteen ring
atoms in which one or more ring carbons is replaced by a heteroatom such as, N, S, or
O and each ring in the system contains 3 to 7 members. In some embodiments, non-
aromatic heterocyclic rings comprise up to three heteroatoms selected from N, S and
O within the ring. In other embodiments, non-aromatic heterocyclic rings comprise
up to two heteroatoms selected from N, S and O within the ring system. In yet other
embodiments, non-aromatic heterocyclic rings comprise up to two heteroatoms
selected from N and O within the ring system. The term includes monocyclic,
bicyclic or polycyclic fused, spiro or bridged heterocyclic ring systems. The term
also includes polycyclic ring systems in which the heterocyclic ring can be fused to
one or more non-aromatic carbocyclic or heterocyclic rings or one or more aromatic
rings or combination thereof, wherein the radical or point of attachment is on the
heterocyclic ring. Examples of heterocycles include, but are not limited to,
piperidinyl, piperizinyl, pyrrolidinyl, pyrazolidinyl, imidazolidinyl, azepanyl,
diazepanyl, triazepanyl, azocanyl, diazocanyl, triazocanyl, oxazolidinyl,
isoxazolidinyl, thiazolidinyl, isothiazolidinyl, oxazocanyl, oxazepanyl, thiazepanyl,
thiazocanyl, benzimidazolonyl, tetrahydrofuranyl, tetrahydrofuranyl,
tetrahydrothiophenyl, tetrahydrothiophenyl, morpholino, including, for example, 3-

-67-

PCT/IB2010/002655



WO 2011/036566 PCT/IB2010/002655

morpholino, 4-morpholino, 2-thiomorpholino, 3-thiomorpholino, 4-thiomorpholino,
1-pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1-tetrahydropiperazinyl, 2-
tetrahydropiperazinyl, 3-tetrahydropiperazinyl, 1-piperidinyl, 2-piperidinyl, 3-
piperidinyl, 1-pyrazolinyl, 3-pyrazolinyl, 4-pyrazolinyl, 5-pyrazolinyl, 1-piperidinyl,
2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2-thiazolidinyl, 3-thiazolidinyl, 4-
thiazolidinyl, 1-imidazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, 5-imidazolidinyl,
indolinyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl, benzothiolanyl,
benzodithianyl, 3-(1-alkyl)-benzimidazol-2-onyl, and 1,3-dihydro-imidazol-2-onyl.
[0091] The term “aryl” (or “aryl ring” or “aryl group”) used alone or as part of a
larger moiety as in “aralkyl”, “aralkoxy”, “aryloxyalkyl”, or “heteroaryl” refers to
carbocyclic aromatic ring systems. The term “aryl” may be used interchangeably with
the terms “aryl ring” or “aryl group”. “Carbocyclic aromatic ring” groups have only
carbon ring atoms (typically six to fourteen) and include monocyclic aromatic rings
such as phenyl and fused polycyclic aromatic ring systems in which two or more
carbocyclic aromatic rings are fused to one another. Examples include 1-naphthyl, 2-
naphthyl, 1-anthracyl and 2-anthracyl. Also included within the scope of the term
“carbocyclic aromatic ring” or “carbocyclic aromatic”, as it is used herein, is a group
in which an aromatic ring is “fused” to one or more non-aromatic rings (carbocyclic
or heterocyclic), such as in an indanyl, phthalimidyl, naphthimidyl, phenanthridinyl,
or tetrahydronaphthyl, where the radical or point of attachment is on the aromatic
ring.

29 &C

[0092] The terms “heteroaryl”, “heteroaromatic”, “heteroaryl ring”, “heteroaryl
group”, “aromatic heterocycle” or “heteroaromatic group”, used alone or as part of a
larger moiety as in “heteroaralkyl” or “heteroarylalkoxy”, refer to heteroaromatic ring
groups having five to fourteen members, in which one or more ring carbons is
replaced by a heteroatom such as, N, S, or O. In some embodiments, heteroaryl rings
comprise up to three heteroatoms selected from N, S and O within the ring. In other
embodiments, heteroaryl rings comprise up to two heteroatoms selected from N, S
and O within the ring system. In yet other embodiments, heteroaryl rings comprise up
to two heteroatoms selected from N and O within the ring system. Heteroaryl rings
include monocyclic heteroaromatic rings and polycyclic aromatic rings in which a
monocyclic aromatic ring is fused to one or more other aromatic rings. Also included

within the scope of the term “heteroaryl”, as it is used herein, is a group in which an

aromatic ring is “fused” to one or more non-aromatic rings (carbocyclic or
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heterocyclic), where the radical or point of attachment is on the aromatic ring.
Bicyclic 6,5 heteroaromatic ring, as used herein, for example, is a six membered
heteroaromatic ring fused to a second five membered ring, wherein the radical or
point of attachment is on the six membered ring. Examples of heteroaryl groups
include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, imidazolyl, pyrrolyl, pyrazolyl,
triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiazolyl, isothiazolyl or
thiadiazolyl including, for example, 2-furanyl, 3-furanyl, N-imidazolyl, 2-imidazolyl,
4-imidazolyl, 5-imidazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazolyl, 2-oxadiazolyl, 5-
oxadiazolyl, 2-oxazolyl, 4-oxazolyl, 5-oxazolyl, 3-pyrazolyl, 4-pyrazolyl, 1-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidiny]l,
S-pyrimidinyl, 3-pyridazinyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-triazolyl, 5-
triazolyl, tetrazolyl, 2-thienyl, 3-thienyl, carbazolyl, benzimidazolyl, benzothienyl,
benzofuranyl, indolyl, benzotriazolyl, benzothiazolyl, benzoxazolyl, benzimidazolyl,
isoquinolinyl, indolyl, isoindolyl, acridinyl, benzisoxazolyl, isothiazolyl, 1,2,3-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,3-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, purinyl, pyrazinyl, 1,3,5-triazinyl, quinolinyl
(e.g., 2-quinolinyl, 3-quinolinyl, 4-quinolinyl), and isoquinolinyl (e.g., 1-
isoquinolinyl, 3-isoquinolinyl, or 4-isoquinolinyl).

[0093] As used herein, “cyclo”, “cyclic”, “cyclic group” or “cyclic moiety”,
include mono-, bi-, and tri-cyclic ring systems including cycloaliphatic,
heterocycloaliphatic, aryl, or heteroaryl, each of which has been previously defined.
[0094] As used herein, a “bicyclic ring system” includes 8-12 (e.g., 9, 10, or 11)
membered structures that form two rings, wherein the two rings have at least one
atom in common (e.g., 2 atoms in common). Bicyclic ring systems include
bicycloaliphatics (e.g., bicycloalkyl or bicycloalkenyl), bicycloheteroaliphatics,
bicyclic aryls, and bicyclic heteroaryls.

[0095] As used herein, a “bridged bicyclic ring system” refers to a bicyclic
heterocycloalipahtic ring system or bicyclic cycloaliphatic ring system in which the
rings are bridged. Examples of bridged bicyclic ring systems include, but are not
limited to, adamantanyl, norbornanyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]octyl,
bicyclo[3.3.1]nonyl, bicyclo[3.2.3]nonyl, 2-oxa-bicyclo[2.2.2]octyl, 1-aza-
bicyclo[2.2.2]octyl, 3-aza-bicyclo[3.2.1]octyl, and 2,6-dioxa-
tricyclo[3.3.1.03,7]nonyl. A bridged bicyclic ring system can be optionally

substituted with one or more substituents such as alkyl (including carboxyalkyl,
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hydroxyalkyl, and haloalkyl such as trifluoromethyl), alkenyl, alkynyl, cycloalkyl,
(cycloalkyl)alkyl, heterocycloalkyl, (heterocycloalkyl)alkyl, aryl, heteroaryl, alkoxy,
cycloalkyloxy, heterocycloalkyloxy, aryloxy, heteroaryloxy, aralkyloxy,
heteroaralkyloxy, aroyl, heteroaroyl, nitro, carboxy, alkoxycarbonyl,
alkylcarbonyloxy, aminocarbonyl, alkylcarbonylamino, cycloalkylcarbonylamino,
(cycloalkylalkyl)carbonylamino, arylcarbonylamino, aralkylcarbonylamino,
(heterocycloalkyl)carbonylamino, (heterocycloalkylalkyl)carbonylamino,
heteroarylcarbonylamino, heteroaralkylcarbonylamino, cyano, halo, hydroxy, acyl,
mercapto, alkylsulfanyl, sulfoxy, urea, thiourea, sulfamoyl, sulfamide, oxo, or
carbamoy]l.

[0096] As used herein, “bridge” refers to a bond or an atom or an unbranched
chain of atoms connecting two different parts of a molecule. The two atoms that are
connected through the bridge (usually but not always, two tertiary carbon atoms) are
denotated as “bridgeheads”.

[0097] As used herein, the term “spiro” refers to ring systems having one atom
(usually a quaternary carbon) as the only common atom between two rings.

[0098] The term “ring atom” is an atom such as C, N, O or S that is in the ring of
an aromatic group, cycloalkyl group or non-aromatic heterocyclic ring.

[0099] A “substitutable ring atom” in an aromatic group is a ring carbon or
nitrogen atom bonded to a hydrogen atom. The hydrogen can be optionally replaced
with a suitable substituent group. Thus, the term “substitutable ring atom” does not
include ring nitrogen or carbon atoms which are shared when two rings are fused. In
addition, “substitutable ring atom” does not include ring carbon or nitrogen atoms
when the structure depicts that they are already attached to a moiety other than
hydrogen.

[00100] The term “heteroatom” means one or more of oxygen, sulfur, nitrogen,
phosphorus, or silicon (including, any oxidized form of nitrogen, sulfur, phosphorus,
or silicon; the quaternized form of any basic nitrogen or; a substitutable nitrogen of a
heterocyclic ring, for example N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in
pyrrolidinyl) or NR" (as in N-substituted pyrrolidinyl)).

[00101]  As used herein an optionally substituted aralkyl can be substituted on both
the alkyl and the aryl portion. Unless otherwise indicated as used herein optionally
substituted aralkyl is optionally substituted on the aryl portion.

[00102] Insome embodiments, an aliphatic group and a heterocyclic ring may

-70-



H, and [0076]1n yet another enbodi nent, the nethods of the invention can
be enpl oyed in preparing the conpounds represented by any one of the

f ol | ow ngwetzouat3eseal f ormul ae, or pharmaceutically accepCahBB1e/60265

t her eof : , and

independently contain one or more substituents. Suitable substituents on the saturated
carbon of an aliphatic group or of a non-aromatic heterocyclic ring are selected from
those described above, for example, in the definition of J% and JB. Other suitable
substitutents include those listed as suitable for the unsaturated carbon of an aryl or
heteroaryl group and additionally include the following: =0, =S, =NNHR", =NN(R"),,
=NNHC(O)R", =NNHCO,(alkyl), =NNHSO(alkyl), or =NR, wherein each R is
independently selected from hydrogen or an optionally substituted C,.¢ aliphatic.
Optional substituents on the aliphatic group of R" are selected from NH,, NH(C.4
aliphatic), N(C;4 aliphatic),, halogen, C,.4 aliphatic, OH, O(C,.4 aliphatic), NO,, CN,
CO,H, CO,(C,.4 aliphatic), O(halo C;.4 aliphatic), or halo(C;_4 aliphatic), wherein
each of the foregoing C,_jaliphatic groups of R" is unsubstituted.

[00103] In some embodiments, optional substituents on the nitrogen of a
heterocyclic ring include those described above. Examples of such suitable
substituents include -OH, -NH,, -NH(C;-C,4 alkyl), -N(C;-C4 alkyl),, -CO(C;-C4
alkyl), -CO,H, -CO,(C;-C,4 alkyl), -O(C;-C, alkyl), and C;-C, aliphatic that is
optionally substituted with one or more substituents independently selected from the
group consisting of halogen, oxo, -CN, -OH, -NH,, -NH(C;-C, alkyl), -N(C;-C4
alkyl),, -OCO(C;-C4 alkyl), -CO(C,-Cy4 alkyl), -COzH, -CO»(C,-Cy alkyl), “O(C;-Cy
alkyl), Cs;.7 cycloalkyl, and Cs_; cyclo(haloalkyl). Other suitable substituents include
-R", N(R"),, -C(O)R", -CO,R", -C(O)C(O)R", -C(O)CH,C(O)R", -SO,R”,
-SON(R D, -C(=S)N(R )3, -C(=NH)-N(R"),, or -NR"'SO,R; wherein R" is hydrogen,
an optionally substituted C,.¢ aliphatic, optionally substituted phenyl, optionally
substituted -O(Ph), optionally substituted -CH,(Ph), optionally substituted
-(CHy),(Ph); optionally substituted -CH=CH(Ph); or an unsubstituted 5-6 membered
heteroaryl or heterocyclic ring having one to four heteroatoms independently selected
from oxygen, nitrogen, or sulfur, or, two independent occurrences of R*, on the same
substituent or different substituents, taken together with the atom(s) to which each R"
group is bound, form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or a 3-8-
membered cycloalkyl ring, wherein said heteroaryl or heterocyclyl ring has 1-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Optional
substituents on the aliphatic group or the phenyl ring of R" are selected from NH,,
NH(C, 4 aliphatic), N(C, 4 aliphatic),, halogen, C; 4 aliphatic, OH, O(C, 4 aliphatic),
NO;, CN, CO,H, CO,(C,;.4 aliphatic), O(halo C;.4 aliphatic), or halo(C;_4 aliphatic),

wherein each of the foregoing Ci.saliphatic groups of R" is unsubstituted.
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[00104] In some embodiments, an aryl (including aralkyl, aralkoxy, aryloxyalkyl
and the like) or heteroaryl (including heteroaralkyl and heteroarylalkoxy and the like)
group may contain one or more substituents. Suitable substituents on the unsaturated
carbon atom of an aryl or heteroaryl group are selected from those described above.
Specific examples include halogen, -CN, -OH, -NH,, -NH(C;-C, alkyl), -N(C;-C4
alkyl),, -OCO(C;-C4 alkyl), -CO(C,-Cy4 alkyl), -COzH, -CO»(C,-Cy alkyl), “O(C;-Cy
alkyl), and C;-C, aliphatic that is optionally substituted with one or more substituents
independently selected from the group consisting of halogen, oxo, -CN, -OH, -NH,,
-NH(C,;-C; alkyl), -N(C;-C;4 alkyl),, -OCO(C;-Cy alkyl), -CO(C;-C, alkyl), -CO,H,
-CO,(Cy-Cy alkyl), -O(C;-Cy4 alkyl), C;.7 cycloalkyl, and Cs; cyclo(haloalkyl). Other
suitable substituents include: halogen; -R°; -OR®; -SR?; 1,2-methylenedioxy; 1,2-
cthylenedioxy; phenyl (Ph) optionally substituted with R®; -O(Ph) optionally
substituted with R?; -(CH,),»(Ph), optionally substituted with R?; -CH=CH(Ph),
optionally substituted with R®; -NO,; -CN; -N(R®),; -NR°C(O)R®; -NR°C(S)R®; -
NR°C(O)N(R?)2; -NR°C(S)N(R?),; -NR°CO,R?; -NR*NR°C(O)R®;
-NR°NR°C(O)N(R®),; -NR°NR°CO,R°; -C(O)C(O)R?; -C(O)CH,C(O)R®; -CO,R?;
-C(O)R®; -C(S)R®; -C(OIN(R®),; -C(S)N(R)2; -OC(O)N(R?),; -OC(O)R;
-C(O)N(OR®) R?; -C(NOR?) R?; -S(0):R®; -S(O):R®; -SO2N(R®),; -S(O)R?; -
NR°SO;N(R®),; -NR°SO,R?; -N(OR°)R?; -C(=NH)-N(R°),; or -(CH2)o>2NHC(O)R®;
wherein each independent occurrence of R° is selected from hydrogen, optionally
substituted C;.¢ aliphatic, an unsubstituted 5-6 membered heteroaryl or heterocyclic
ring, phenyl, -O(Ph), or -CH,(Ph), or, two independent occurrences of R®, on the
same substituent or different substituents, taken together with the atom(s) to which
each R® group is bound, form a 5-8-membered heterocyclyl, aryl, or heteroaryl ring or
a 3-8-membered cycloalkyl ring, wherein said heteroaryl or heterocyclyl ring has 1-3
heteroatoms independently selected from nitrogen, oxygen, or sulfur. Optional
substituents on the aliphatic group of R° are selected from NH,, NH(C,_saliphatic),
N(C,_4aliphatic),, halogen, Cy jaliphatic, OH, O(Cy_saliphatic), NO,, CN, CO,H,
CO,(Cy.4aliphatic), O(haloC;.4 aliphatic), or haloC;_saliphatic, CHO, N(CO)(C;.4
aliphatic), C(O)N(C,.4 aliphatic), wherein each of the foregoing C;_saliphatic groups
of R° is unsubstituted.

[00105] Non-aromatic nitrogen containing heterocyclic rings that are substituted on

a ring nitrogen and attached to the remainder of the molecule at a ring carbon atom
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are said to be N substituted. For example, an N alkyl piperidinyl group is attached to
the remainder of the molecule at the two, three or four position of the piperidinyl ring
and substituted at the ring nitrogen with an alkyl group. Non-aromatic nitrogen
containing heterocyclic rings such as pyrazinyl that are substituted on a ring nitrogen
and attached to the remainder of the molecule at a second ring nitrogen atom are said
to be N’ substituted-N-heterocycles. For example, an N’ acyl N-pyrazinyl group is
attached to the remainder of the molecule at one ring nitrogen atom and substituted at
the second ring nitrogen atom with an acyl group.
[00106] The term "unsaturated”, as used herein, means that a moicty has one or
more units of unsaturation.
[00107] As detailed above, in some embodiments, two independent occurrences of
R® (or R, or any other variable similarly defined herein), may be taken together with
the atom(s) to which each variable is bound to form a 5-8-membered heterocyclyl,
aryl, or heteroaryl ring or a 3-8-membered cycloalkyl ring. Exemplary rings that are
formed when two independent occurrences of R°® (or R, or any other variable
similarly defined herein) are taken together with the atom(s) to which each variable is
bound include, but are not limited to the following: a) two independent occurrences
of R° (or R”, or any other variable similarly defined herein) that are bound to the same
atom and are taken together with that atom to form a ring, for example, N(R®),, where
both occurrences of R® are taken together with the nitrogen atom to form a piperidin-
1-yl, piperazin-1-yl, or morpholin-4-yl group; and b) two independent occurrences of
R® (or R, or any other variable similarly defined herein) that are bound to different
atoms and are taken together with both of those atoms to form a ring, for example
Lo
where a phenyl group is substituted with two occurrences of OR® % ORO,

these two occurrences of R® are taken together with the oxygen atoms to which they
O

are bound to form a fused 6-membered oxygen containing ring: % O | Itwill
be appreciated that a variety of other rings can be formed when two independent
occurrences of R° (or R”, or any other variable similarly defined herein) are taken
together with the atom(s) to which each variable is bound and that the examples
detailed above are not intended to be limiting.

[00108] As used herein, an “amino” group refers to —NH,.
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[00109] The term “hydroxyl”or “hydroxy” or “alcohol moiety” refers to —OH.
[00110]  As used herein, an “ox0” refers to =O.

[00111]  As used herein, the term “alkoxy”, or “alkylthio”, as used herein, refers to
an alkyl group, as previously defined, attached to the molecule through an oxygen
(“alkoxy” e.g., —O—alkyl) or sulfur (“alkylthio” e.g., —S-alkyl) atom.

[00112]  As used herein, the terms “halogen”, “halo”, and “hal” mean F, Cl, Br, or
L

[00113]  As used herein, the term “cyano” or “nitrile” refer to —-CN or —C=N.
[00114] The terms “alkoxyalkyl”, “alkoxyalkenyl”, “alkoxyaliphatic”, and
“alkoxyalkoxy” mean alkyl, alkenyl, aliphatic or alkoxy, as the case may be,
substituted with one or more alkoxy groups.

[00115] The terms “haloalkyl”, “haloalkenyl”, “haloaliphatic”, and “haloalkoxy”
mean alkyl, alkenyl, aliphatic or alkoxy, as the case may be, substituted with one or
more halogen atoms. This term includes perfluorinated alkyl groups, such as —CF3
and -CF,CFs.

[00116] The terms “cyanoalkyl”, “cyanoalkenyl”, “cyanoaliphatic”, and
“cyanoalkoxy” mean alkyl, alkenyl, aliphatic or alkoxy, as the case may be,
substituted with one or more cyano groups. In some embodiments, the cyanoalkyl is
(NC)-alkyl-.

[00117] The terms “aminoalkyl”, “aminoalkenyl”, “aminoaliphatic”, and
“aminoalkoxy” mean alkyl, alkenyl, aliphatic or alkoxy, as the case may be,
substituted with one or more amino groups, wherein the amino group is as defined
above.

[00118] The terms “hydroxyalkyl”, “hydroxyaliphatic”, and “hydroxyalkoxy”
mean alkyl, aliphatic or alkoxy, as the case may be, substituted with one or more —OH
groups.

[00119] The terms “alkoxyalkyl”, “alkoxyaliphatic”, and “alkoxyalkoxy” mean
alkyl, aliphatic or alkoxy, as the case may be, substituted with one or more alkoxy
groups. For example, an “alkoxyalkyl” refers to an alkyl group such as (alkyl-O)-
alkyl-, wherein alkyl has been defined above.

[00120] The term “protecting group” and “protective group” as used herein, are
interchangeable and refer to an agent used to temporarily block one or more desired

functional groups in a compound with multiple reactive sites. In certain
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k.... iH'" C , and [0078]In yet another enbodi nent, the nethods of the
i nvent i orwoan1iséezhapl oyed PCT/IB2010/002655

embodiments, a protecting group has one or more, or specifically all, of the following
characteristics: a) is added selectively to a functional group in good yield to give a
protected substrate that is b) stable to reactions occurring at one or more of the other
reactive sites; and c) is selectively removable in good yield by reagents that do not
attack the regenerated, deprotected functional group. As would be understood by one
skilled in the art, in some cases, the reagents do not attack other reactive groups in the
compound. In other cases, the reagents may also react with other reactive groups in
the compound. Examples of protecting groups are detailed in Greene, T. W., Wuts, P.
G in “Protective Groups in Organic Synthesis”, Third Edition, John Wiley & Sons,
New York: 1999 (and other editions of the book), the entire contents of which are
hereby incorporated by reference. The term “nitrogen protecting group”, as used
herein, refers to an agent used to temporarily block one or more desired nitrogen
reactive sites in a multifunctional compound. Preferred nitrogen protecting groups
also possess the characteristics exemplified for a protecting group above, and certain
exemplary nitrogen protecting groups are also detailed in Chapter 7 in Greene, T.W.,
Wauts, P. G in “Protective Groups in Organic Synthesis”, Third Edition, John Wiley &
Sons, New York: 1999, the entire contents of which are hereby incorporated by
reference.

[00121]  As used herein, the term “displaceable moiety” or “leaving group” refers
to a group that is associated with an aliphatic or aromatic group as defined herein and
is subject to being displaced by nucleophilic attack by a nucleophile.

[00122] Unless otherwise indicated, structures depicted herein are also meant to
include all isomeric (e.g., enantiomeric, diastercomeric, cis-trans, conformational, and
rotational) forms of the structure. For example, the R and S configurations for each
asymmetric center, (Z) and (E) double bond isomers, and (Z) and (E) conformational
isomers are included in this invention, unless only one of the isomers is drawn

specifically. As would be understood to one skilled in the art, a substituent can freely

Z "N
I
rotate around any rotatable bonds. For example, a substituent drawn as X" also
N* |
AN

represents

[00123] Therefore, single stereochemical isomers as well as enantiomeric,
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in preparing the conpound represented by the follow ng structural fornula,
or a pharmaceutically acceptable salt thereof: [0079]1n yet another
enbodi mrenwp 20hie3sssthods of the invention can be enpl oye#crnBpnepasing t he
conpound represented by the follow ng structural formula, or a
pharmaceutically acceptable salt thereof: 1 N1 -OHNNNG6

[ 0080] Addi ti onal exanpl es of conpounds that can be prepared by the nethods

of diastereomeric, cis/trans, conformational, and rotational mixtures of the present
compounds are within the scope of the invention.
[00124] Unless otherwise indicated, all tautomeric forms of the compounds of the
invention are within the scope of the invention.
[00125] Additionally, unless otherwise indicated, structures depicted herein are
also meant to include compounds that differ only in the presence of one or more
isotopically enriched atoms. For example, compounds having the present structures
except for the replacement of hydrogen by deuterium or trittum, or the replacement of
a carbon by a °C- or "*C-enriched carbon are within the scope of this invention. Such
compounds are useful, for example, as analytical tools or probes in biological assays.
Such compounds, especially deuterium analogs, can also be therapeutically useful.
[00126] The terms “a bond” and “absent” are used interchangeably to indicate that
a group is absent.
[00127] The compounds of the invention are defined herein by their chemical
structures and/or chemical names. Where a compound is referred to by both a
chemical structure and a chemical name, and the chemical structure and chemical
name conflict, the chemical structure is determinative of the compound’s identity.
[00128] The compounds described herein can exist in free form, or, where
appropriate, as salts. Those salts that are pharmaceutically acceptable are of particular
interest since they are useful in administering the compounds described above for
medical purposes. Salts that are not pharmaceutically acceptable are useful in
manufacturing processes, for isolation and purification purposes, and in some
instances, for use in separating stereoisomeric forms of the compounds of the
invention or intermediates thereof.
[00129] As used herein, the term "pharmaceutically acceptable salt" refers to salts
of a compound, which are, within the scope of sound medical judgment, suitable for
use in humans and lower animals without undue side effects, such as, toxicity,
irritation, allergic response and the like, and are commensurate with a reasonable
benefit/risk ratio.
[00130] Pharmaceutically acceptable salts are well known in the art. For example,
S. M. Berge et al., describe pharmaceutically acceptable salts in detail in J.
Pharmaceutical Sciences, 1977, 66, 1-19, incorporated herein by reference.
Pharmaceutically acceptable salts of the compounds described herein include those

derived from suitable inorganic and organic acids and bases. These salts can be
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the invention can be found in, for exanple, US 2008/ 0167289, US

2008/ 0009492, US 2006/ 004014, US 6, 806,272, US 6, 861, 422, W2009/ 040556, WO

2009/ 042 AL 0,20EmM36300 2006/ 058876. [ 0081] I n sone enbodi nerCs/iBheoomeihods of

the invention further conprise the Rh i 0 R2 N7Sq E3 RI6 R5 R4 step of

reactlng a corrpound of Structural Formula (O :(OQwth a1l
e ,,, N 02 conmpound of Structural Fornmula (D): RIN -G3

under sui ta&b&r&qﬁgh& neng tﬁ&iﬁa@fs%ﬁ&?anﬁ%ﬁﬁﬁéﬂﬁgn bERE 8SERJuRes. by Structural
Formula (A). is a suitable |eavi ngh group, such as ‘a hal ogen.
¢

Speci fi cal I[§’013_1d13 Wéeredhe compprid desetbed hgrgincantains phasig gows ofescri bed above.
[0082] It wi 4uk‘ﬁé?§1tl9@95rlceﬁlbi%s@ge B¥idt0@%i6n Sitd AR ﬂréba}éa%yair) 'i'eaEtlﬂ%Ithé n the

processes of
purlﬁed compound in its free-base form with a suitable organic or inorganic acid and

2) isolating the salt thus formed. In practice, acid addition salts might be a more
convenient form for use and use of the salt amounts to use of the free basic form.
[00132] Examples of pharmaceutically acceptable, non-toxic acid addition salts are
salts of an amino group formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, phosphoric acid, sulfuric acid and perchloric acid or with organic
acids such as acetic acid, oxalic acid, maleic acid, tartaric acid, citric acid, succinic
acid or malonic acid or by using other methods used in the art such as ion exchange.
Other pharmaceutically acceptable salts include adipate, alginate, ascorbate, aspartate,
benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate,
camphorsulfonate, citrate, cyclopentanepropionate, digluconate, dodecylsulfate,
cthanesulfonate, formate, fumarate, glucoheptonate, glycerophosphate, glycolate,
gluconate, glycolate, hemisulfate, heptanoate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate,
lauryl sulfate, malate, maleate, malonate, methanesulfonate, 2-naphthalenesulfonate,
nicotinate, nitrate, oleate, oxalate, palmitate, palmoate, pectinate, persulfate, 3-
phenylpropionate, phosphate, picrate, pivalate, propionate, salicylate, stearate,
succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate, undecanoate, valerate
salts, and the like.

[00133] Where the compound described herein contains a carboxy group or a
sufficiently acidic bioisostere, base addition salts can be prepared by 1) reacting the
purified compound in its acid form with a suitable organic or inorganic base and 2)
isolating the salt thus formed. In practice, use of the base addition salt might be more
convenient and use of the salt form inherently amounts to use of the free acid form.
Salts derived from appropriate bases include alkali metal (e.g., sodium, lithium, and
potassium), alkaline earth metal (e.g., magnesium and calcium), ammonium and
N'(Ci.alkyl)y salts. This invention also envisions the quaternization of any basic
nitrogen-containing groups of the compounds disclosed herein. Water or oil-soluble
or dispersible products may be obtained by such quaternization.

[00134] Basic addition salts include pharmaceutically acceptable metal and amine

salts. Suitable metal salts include the sodium, potassium, calcium, barium, zinc,
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present invention certain functional groups such as hydroxyl or am no
groups in the starting reagents or internedi ate conpounds nay need to be

pr ot ect edwbyomwmtaet i ng groups. Thus, the preparati on ofcrhB2aengeimds
descri bed above may involve, at various stages, the addition and renoval of
one or nore protecting groups. The protection and deprotection of
functional groups is described in "Protective G oups in Oganic Chemstry."
edited by erg%sih:nni M NnGniuf, SRADIRLESRI obSidh sﬁﬂ%éﬁﬁ&ﬂ;ﬁ&ﬂer\f@d@oups I'n
Organic Synthesis,” 3rd edition, T. W eene and P. G Wits, Wley

| nt er sci enclurthgipharmceticelly srgentrldessdts meByde, velgnrpryapriqe, ngntoxdeci enski, Thi ene

(2005) [Oosﬂrﬁ&{im&%@%ﬁﬁﬁz ﬁlfllﬁg)@{:l]lﬁ, Jnﬁ‘éﬁf?&g: Afons el 'ﬁ?iﬂ%‘é@dnte‘?i'oﬁﬁtﬁ'aﬂ S are

identified In accordance 'wt e Periodic Table of the Elenents, CAS
versi on, Hamdbbdk hprdroxiie rirbexywatand ahpiispbate, nBrate, lgver Addli suifordd | y, gener al

principles of [.G..C ]St e i in. i istry”,
Thomas Sor r%dﬁgﬁ %ﬂ?d\?gtF Sgﬁ@)%El:ll{o\é%a%{eceoggeo%gmoggﬁtssoa% ]%r% ag%cgn %ﬁdg] "March's
Advanced OrlgagyiwhiChedudd soglum IptdndEdodiuidiy droside. tplofasdiBhydmziddvar ch, J., John
Wley & Sons,.New Yor.k: 2001, the entire cqontents of whic re hereby
ot por at c' b Bl B maaS U B FORYSRR e R BB Ga%5t e

i nventi on nayc Ippidxadeaint yhebike SSilixsble tuming dhassl akdthitiom ealte krermdéparcsflast | t uent s, such
as illustrated neral l.y below, .or as .exepplified b rticul ar.cl asses,
Subel asses g gbe SteRT I bed STpERHaY vty BEaksb Bt F Rt be

appr eci at edandhadeptabiitypfor aseéicalad. iANabdiy, cthiylatdidmingN-nicthylgReamine,

i nterchangeably wi.th the phrase "substjtut r unsubstituted." |In general,
the ter m * SAEYAIEARyom 1@e?nep%@e-d@amafﬁ%wﬁ%w@émmf&b@tr?raﬂ%mey"_ or not,
refers to tdigai@phias HRRAtne, 0f-bONSIPAENFMMihy dic@IiMir@dipeAkimel N @ gi ven
structure with the radical of a specified substituent, Unless otherw se

i ndi cat ed, HHhyFererhlyaringRetheng: CHageBYIpmPpaYuRdVEroxids ety Rkt at each

subst i t ut abligenRPinirec0phifantifle d&HyAHRAbic G & IR RREbRRSEIRN i N a given
structure can be substituted with noré than one substituent selected froma

speci fied geoupsthylaamenips: etriptntammgnive, methfapinedmgthemae, different at
each posi tltﬁﬁlethgféﬁﬁ%e]te thi%ﬁﬁlﬁd@ ﬁé%f%tahﬁﬂt?icﬁcﬁ,s ?%h‘g%)llﬁrﬁﬂé aR[GERLES a list, said

termrefers to he subsequent su e groups in that list. If
a substi t uelff135hdi Qdkr ardsand baseumdilp sotnpthemddvesiphiieticotticdbf i ned as

"optional | ' . - ' ' i !
uneubsr t ut SEEs) i) B empto0 B GRSk ARk of AL B8R RERUIME R 52 iyt or
phenyl ; X nebyaifeg thctchpoumds ilomathdd ynesurbmitl ithout phdrn@tew@@aldyl dogtptale apt | onal |y

substituted %hs%n%ldﬁ. rIrlsahtesvw se, if the term™"optionally substituted" follows

alist, said fermaisd refers to all of the substitutable groups in the
prior list [013$s bilvaidbesmdemtdbd tbetlis ile@nti@xiacipdes miktiireXcombi@ationsal kyl or

phenyl wherein.X is. optionally and jndependently substi.tuted by Jx, then
both’ o "Gt g el eHBran p50 ciDRr ETRab 9% A <
ﬁplpar ent t oconfpouB\h fige f@hdiaﬁkapharrﬁit’dehﬂica}lgaéch@tal%é Ealts%l’ oups sg?:h as H,

al ogen, CN, NH2, OH or OCF3 . N e substit ut e groups.

[ 0085] TheNﬁﬁPhﬁé "{9&%91801} tos crsmpupdgroaioed b e BepedpTghe any integer
nunber t hatini&tieslbal beQmplES8 fdr Pprdpatikeprardeeitichpy he¥itige {dhautdahsase. For
exanple, "up to 3" neans an%/taone of 0, 1, 2, and 3. As described herein, a

speci fi ed niitHess) phrkahiates af Bers cPmeeWdes any integer therein. For exanpl e,
a group han[ooﬂxsﬁ r ORR deett h@kbRMhe GOM HhdAU&uliealld acBptable sGivak OEa o
[ 0086] Sel ection of substituents and conbi nati ons of substituents envisioned
by solvate formed from the association of one or more pharmaceutically acceptable
solvent molecules to one of the compounds described herein. The term solvate
includes hydrates (e.g., hemihydrate, monohydrate, dihydrate, trihydrate, tetrahydrate,
and the like).
[00139]  As used herein, the term “hydrate” means a compound described herein or

a salt thereof that further includes a stoichiometric or non-stoichiometric amount of

water bound by non-covalent intermolecular forces.
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this invention are those that result in the formation of stable or

chem cally feasible conpounds. The term "stable", as used herein, refers to
conpoundswoOhati/assss6not substantially altered when subj eeCedB2oao/0@ass ti ons
to allow for their production, detection, and, specifically, their

recovery, purification, and use for one or nore of the purposes disclosed
herein. In sonme enbodi nents, a stable conpound or chem cally feasible

conmpound i s OQMX[ hat uéeﬁ h&et, fUSH @éﬁthl%tel”ﬁleﬁxllstaedfo%o sk Rl héﬁem%r
tenperature of 40C or less, in the absence of moisture or other chemically

reactive cohditithesess in fheformtofaesstal lattige dlat caniing sphess .S iebhensls) A
conbi nat i og%v ggﬁpﬁgk&ﬂg? dslg cﬁ%te&)t!rdgp@dﬂﬂﬂ l e structure are

cont enpl at chol ce | nat 1'on e apparent to those of
ordi nary ski0P14lin Intiddition toeth@lcmgpub@s @Eﬂtﬂépqlﬁlqt@d, ttm: mhibads aftltue

experi ment , as used
ner of - mea iAoy P cmpt el B Moo Bl il Eeu i, Bk AL B 0B

hydrocar bonprodragyofitieat cérsponodmpl et el y sat ur at ed or that contains one or nore
units of un at j an, but i on-ar oth se specified,

't phat o qPBLEL" conPhaPitherh g A BhaR L G e S EnE erbod ment s,
al i phati c gshatipeenimalipadteritalfic atdrplalbt an csaarb;(mttm dwativeror edlhhereefirbodi nent s,

al i phatic gr 1-4 aliphatic carbon atons. Aliphatic roups may
be [1near or bmnemaee e forfe BASh bor QSRR St whiepht ogudl
al kynyl gr O(bﬂp‘ﬁovuﬁﬂgféltlﬁdr@lr&}(@rmhrﬁﬁre{ttm;b b@lﬁ)oub&lﬂes&ﬁlﬁadﬂﬁfelﬂ d'>rn§'ht ed to, rret hyl ,

et hyl, isopro ec- but yl n- but enyl nyl , and
tert-butyl Iy %&@5}%&@@@ §8B]eTRe fhasep Pé‘Fth&ﬂyé%VOH‘?ééerh 1&%’ ‘eans a
sat urat ed sgro@h@dre Mosdthansdiade HEdidavAMBIBCATRODmMpbhRisticAkudl kenyl * as
used herein neans a stralght or branched chai n hydrocarbon conpr|5|ng one

or nore doulSTwoRkk@Es admipsteigd # » RAtRYY{g-E: bhgﬂqy%gjawﬁ@ #inpistseda strai ght or
branched CWﬂﬁoﬂlydjtro%g%&@ﬁa&@%ﬁdr@édﬂgto(?ﬁkebl%d)%p{;vﬁlcﬁ cAlRh& &Q@Qf of Each of the
"al kyl ", "al kenyl" or "al kynyl" as used herein can be optionally

subst i t ut edtheﬁarglétcomn@ttnﬁ t%eb@wglcpwogmﬁme%@)anhém%n Oltlwephaézpkyl is Cl-C6
al kyl or >y ?e'ld%ﬂ(zl: hoos fRodi nents, the "al kenyl" is C2-C6 al kenyl
or C2-C4 a]ﬁ%’étny I'n tsootrrepeﬁlﬁ‘gl(jjff%nents the "al kynyl" is C2-C6 al kynyl or
C2- C4 al ky nipP143] Ooegtlwﬁeel'@eranﬂ 'unlyislqtiwlrquhmﬂm@fed (tloxr tetne Sprbdrog Cinedns ar

" carbocyel yd ff (FRLAAGKGN el danShRESe (R NOMLALOMRLLG figbon onl y
containing ring system ch can furated or contains One or more units
of unsat ur dbivlogicallvanditignst(inrveteo ¢ron Fouy togervidd axgpnpanipbdesatbodbereinn sonme
teggogluggﬁsl’ he nunr@ermggctﬁf%ruﬂgt?su% Qeg?tlonungerm?%oe%w n%ndogorﬁgr %lrrb?glerrﬁmr;er
of carbon aﬂna)}mmve 3ct5/1t§ann ﬁlmriﬁimeactt@irmimmd}mﬂhems nﬁmomygé donteniplatyddhi ¢ or

pol ycyclic,  fused r rin The term al so
Poct wties. oS et Bl Bparehd MRiteGRl RRTR ot facbiBly &Y Feihing Wan be
"fused" to maelvefttlommcmsalbm%b@zmIlnoey@slsuaa Bbidtetienyeayle hnkies,i Ngs or

one or nore omatic rin or c nation thereo rein the radical or
poi nt of at?@&ﬂ‘i‘@ﬁa&i‘??t % ‘PtlE’dEO&FZB }Dtmeat?% ﬁ’@gny?]&i?@ CARORYEY i ¢ 1| ng

Systens CONRbhyRIIY8Bleukd M, dNﬂ'deﬂy&’@@rl’zﬁ)lé MR sEkcQinBloBgks I DRg@r &t Bri dged
bi cyclic group conprise two ri %s whi ch share three or four a acent ring

atoms. Spi r& PhrdEyeglincudeidagatiyst drempeira defebodi Mgt giromeREmpiCes  of

cycl oal i phagbg -grneuRs- omhﬂaeiesbptoda{gecmy Mweefa@eptaed uGig el kyl and
cycl oal kenyl groups. Specific exanpl €s mcﬁ) but are not limted to,

cycl ohexyl , kneya|nespradpsnel] as ﬂéméld@y@‘PQﬂﬂlXtWRGﬁﬂﬁmﬁﬁiemﬁér@HEM&@%cycI e" (or
heterOCyC'XND DIPUIG dt%éﬂi%‘f{)ﬂfcqw&si) 195- 17@@@9 o 18 ENRLB e YSh 84) as used
herein refers to a non-aronat ing system which can be saturated or
cont ai n onel08F44hor & “plrarmaccoficalln sedeptebit denvatineg ik aryaddhetes derovafivur t een ring
atoms in [ at om such
as, Wﬁgh %ﬁg %ml rr'?lr?glt@gp%%étblg@g déf%cc nteaﬁﬁgovg&{ %dl}gértrlg ers. In sone
e rrbodl me nt smdmmtiy,aircmnmt)urtd dwﬂemseydﬂsctrﬂoed hergs, eonpethtsditany resaduehr ee
het er oat OITE, grelote %,txgnq lfe O hafmaceu%cdll acce ta%ledtrlbfgttlves r%l dI %u?trg?lgt embodi nent s,
non- ar omat i ¢ Hat ef e gs co 1 et eroat'om sel ect ed
fromN, S almdn@ltwetsfersranﬂh:ﬂtsrolfmgheytsﬁsem In yet other enbodi nents,
non-aromati ¢ heterocyclic rings conprise up to two heteroat ons sel ect ed
fromN and O within the ring system The termincludes nonocyclic, bicyclic
or polycyclic fused, spiro or bridged’freterocyclic ring systens. The term



al so includes polycyclic ring systens in which the heterocyclic ring can be
fused to one or nore non-aromati c carbocyclic or heterocyclic rings or one
or nore awvormti/s6Iesbngs or conbi nation thereof, wherein trhe/mBzdioe@ksor point
of attachment is on the heterocyclic ring. Exanples of heterocycles
include, but are not limted to, piperidinyl, piperizinyl, pyrrolidinyl,

pyrazolidinyl, imdazolidinyl, azepanyl, diazepanyl, triazepanyl, azocanyl,
di azocany! , [oh{458Z OSiBRYhccu AR %c’eﬁlbﬁlé’ bpodh:%%%@bdrﬂpdﬁ}{&s, debdHrRd %dv@' nyI
|soth|azoI|d|n oxazocanyl, oxazepanyl, th |aze§? , thiazocan

benzi m daz ollndhﬁq Wlﬂl@ttﬁléhsaﬂ@fbﬁﬁ?r&mmo gcad esédny pthesphateprjdrs, metal salts an

tetrahydrot@mgﬂﬂﬁaxﬁs t et rahydr ot hi ophenyl, norpholino, including, for
exanpl e, 3- norpholino, 4-norpholino, 2- thlonDrphollno 3-t hi onor phol i no,
4-t hi onor ph[@0146d> EhwmeUHd@ idesglibedabpya e hiedil py protedr iyase athildiory |

1-tetrahydr I etr z opi per azi nyl
1- p|per|d|H§¥ﬁg§ﬁéﬁMEYPudﬁ5%g2§d%gyggfﬂh$ﬁ§$ T b??%?%ﬁ#gaP%gélpyrazolinyI,
4- pyrazollnmhmnEkpwnaboﬁﬁmyMXMEmpmpeﬂﬂdnmpﬂwnﬂ(ﬁmpeﬂydnmbmng$mp|peridinyl,
4- pi peri di nyl .azo0 zolldlnyl

1-im dazol i fﬁ >;ﬁ(lnaﬁe ac%lva%l qye&t or ﬁreveﬂ aCO-nglglo% %(eilé& ﬁffom qoml mnng dl nyl |
i ndol i nyl, mﬁhﬂﬁhyﬂnmmmmnohkmy$Inm&hﬁahymﬂmygﬁguhﬁﬁﬁwayﬁmwaenzoth|oIanyl,

benzodi t hi an enzi daz | - 2-0n

57 ot hydr omnaBEb iomiid R gee T bRaien ity Mo wpgponittgr o v ary)
gr oup' ") useadldalle@ﬂ@eg@ﬁeraszem@e&segfcalalolvagcglefdlgaas@thonasm mlatedrdakdcyd,"

"ar al koxy" alegé Qr teroaryl refers to carbocyclic aromatic
ring systen‘ﬂler é“f Vhﬂmﬁﬁy '¥&*used interchangeably with the terns

faryl ring"[00147] arB’drtuﬁl'lan}l'Pthe cohPIURBCYStited abPRREd Geful R thedfe@tREt have only
carbon ring atonms (ty six to fourteen) and. include nDnocycllc

aromatic ridfgéease ﬁhsagdeﬁh@ﬁlwon%ﬂwfca%réﬁerﬁ@fipw@eﬁseveaﬂrah%norrea g systens in
whi ch two q&oﬁﬁﬁﬁm9%&Rﬁ%ﬁ@&b§m@ﬁ&ﬁ?1bﬁ&ﬁﬁﬁ9§r@&%mﬁﬂ§§QuEQm9Qﬁ aaot her.
Exanpl es include 1-naphthyl, 2- hyl, 1-anthracyl and 2- anthracyl Al so
i ncl uded wi % MuFpdegRaCr ppEsagse. tEi‘émp ﬁﬁf prelafetsgryeid yperpobaratver i ng” or
carbocycll&“%&gqﬁ%kﬁ Wn@§nh&nh§mq§ﬁgﬂhereln is a group in which an
aromatic ring is used" to one of nore non-aromatic rings (carbocyclic or
het er ocycl i @91484 uchhedsrni frapgeri incladagl but pytoh Aimjted @ythe fﬁb)wmgnammﬁ/l
phenant hri , 1 or point of
attachnentq?g%dﬁvgk &ﬁ&%ﬁasﬂ%?g%ﬁ@%@f%85¥$ghﬁn<Q&#% %%%%oaryl
heteroaromakbbﬂwnthMEbb@mym mwn@m %mhkmew@amﬁbngrmmpbpm&ammhat|c
het erocycl e’ or tero romatic Hu&langsed | one or._as aﬁ} of a larger
‘0

noi ety as i FThEt ra I%arf:momal SMReter oary b k%%%ya' norEr ey “fi&t er oar omat i ¢
ring grouprmﬁwc@gm&nwakmOmaqmnmeanmnathmmnm;ﬁwmmi@ﬁhmm&cmmmnnmg ring

carbons is r%ﬁt %$ E §t0ﬁ1s ﬁ some
enbodi ment s"HE &S éﬁ‘rCIPP‘H&?aBI sty SFH“‘HW 8‘6 By 83%% sel ect ed
fromN, S assider srdiling; lihe catcn@malaﬁd Bmlb@rpa@ag)@pllnmeaytcsncmﬁiagmgaabml rings

conprise up.to.t Iect and O |n the ring
system |n Jeqrd %¥ﬁ@W§QHB§ %% gﬂ%? WFﬁ€§w€WﬁB? Yp to two
hEtEFOGtonsmﬁﬁﬂﬁ@&@ﬂméﬁﬂﬂmNpﬁﬁ?n@sMhmhﬁ@uﬁ&@omhﬂﬁuﬁwség@%mﬁﬁ&ﬁrOafy| rings

i ncl ude nonocycl | c, heteroaromatic rings and cyclic aromatic rings in
whi ch a non§ele Preingnd gefttiakngryqiy syséeny; &é@alwe&%l%}i@%ﬁw 8¢ aromatic
rings. Al sochiRelidda Wt Rhfeb NRcIREQPSI Rfnot hﬂué@t@%e ﬁﬁl%@lﬁ%%ﬁ{der& as it is
used herein, is a group in which an aromatic rlnq> "fused" to one or nore
non- ar onat i BYHeRyIymRiwrsoeiicdaneet stleatsk feap aaptricy eepal, gitvad éhetfpldowiagli cal or

poi nt of atg, t teroaromatic
ring, as use &%gﬁg%%hﬁy%g(egih%aggg%E&E&EQQE#E%%%QL%Qﬁg%g%ggronat|c ring
fused to a @deoeial hwtm@memed\mrhﬁqigkwhésﬁmhnm@mdlpa@malty or p0| nt of
attachment BALRR L0 Sl ARIPENGA.LLAC b EXATPLER. O AERSLGRLY) or oubs

i nclude pyridyl, pyrazinyl, pyrimdiny azi nyl onI pyrrolyl,
pyrazol yl , ¢an¢®z(ﬁpjdermdzié0razbhc}cm ca@bt}ailpl tyjhgue] momh,zpdnhlwhzc, @xdiei:azol yl,

t hi azol yI o Sc%%lg 'cilanzo er 0 fﬁorosacci:orgzoﬁ%ld r'nnocsarucoirlng osarr me'a 5 l e 2_ fur anyl ’
3-furanyl, & 701 F CEva e 5azdl}1 o AL0R
3-isoxazolmeM%ﬂwsmxaﬂm¢mdlmamammMamammlLuﬂgdxaﬂha;mkyhmnbﬂmoxadiazonI,
2-oxazol yl, 4-oxazolyl, 5-oxazolyl, 3 pyrazolyl, 4-pyrazolyl, 1-pyrrolyl,
2-pyrrolyl, 3-pyrrolyl, 2-pyridyl, gé:ldyl, 4-pyridyl, 2-pyrimdinyl,
4-pyrimdinyl, 5-pyrimdinyl, 3- pyrld nyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 2-triazolyl, 5- triazolyl, tetrazolyl, 2-thienyl, 3-thienyl,
carbazol yl, benzi m dazol yl, benzothienyl, benzof uranyl, indolyl,
benzotriazol yl, benzothiazolyl, benzoxazolyl, benzim dazolyl,
|squ|noI|nyI |ndonI |50|ndolyl acrldlnyl ben2|soxazolyl

- o a ~ o~ o a - o o o N T 1



[ 0095] As used herein, a "bridged bicyclic ring systent refers to a bicyclic
het erocycl oal i pahtic ring systemor bicyclic cycloaliphatic ring systemin
whi ch t hewoi2ng#3esée bri dged. Exanpl es of bridged bicycl ipPcTnBrgo/sossens

i nclude, but are not limted to, adamantanyl, norbornanyl,

bi cycl o[ 3. 2. 1] octyl, bicyclo[2.2.2]octyl, bicyclo[3.3.1]nonyl,

bi cycl o] 3. 2. 3] nonyl, 2-oxa-bicyclo[2.2.2]octyl, 1-azabicyclo[2.2.2]octyl,

3-aza- bi cy Cds&[aﬁlogs ée]ll%%ﬁﬁ'demﬁ)‘fﬂj u'ﬁ’dlﬁ‘él‘éht%&l' sn{aﬂ'cely (hln@l[ﬂ%reﬁtlélted)ﬁrg%]cgl@ nyl. A

bridged bicyclic ring stem can be optionally substituted wth one or nore
substi t uent @e@qfewr@@aélaﬁyplw( Gbrﬂilpmdiaﬁga@am@x@ramqhw adqnym,@ﬁryam%yl and

hal oal kyl

(2y8?oa¥kyl?ﬁ¥t&ﬁ,%ﬁegg#%%§%F%%¥&}? etepggag oa ?%Iﬁgﬁk aryI

het er oaryl , (swamxycellc)ytmllr@aiakgar}mxwdem@mwdbmmykwcww lyaphoroxy ,

het er oar y' é(macﬂ é@a%&%(dﬁ?ﬂ p{}% Erl&'ghﬁh%%}éé)?géy gal?crr&g gdulg{&%?%%’&?c‘?ﬁ’dma nitro,

car boxy, oxyc ony car m noc

al kyl car boru}ad;té_mmmg gl@ygdmmlakgabumomgrwtcmdmmors vipoma), small bowel or
(cycloalkylal am.no carbon am no Icarbonylanlno
(heterocyclo %3“%? MmFMﬁthaq¥ﬁ@ngb%§1?%@%%%?%%%§¥fcar%8nylanlno
heteroaryldamh@nmhammBmeheU@bmanahk@bﬁmmbﬁMyhmnimmnbawwamdmghalo hydr oxy,
acyl , mer ca to, 2ﬁglsulfa thlou sulfanoy

l,. sul
oot de. - BieginebfsSEiERBI. i dtoRTidie LhEN gk BB et ers o a
bond or f an laiolﬁﬂ?bﬁi:&) adiloﬁl’ébroaﬂé‘dﬂﬁﬁl colvadctul;atctah OBt MReciicrgkitivg di f ferent
parts of a ecule. The two at t are connected thro the bridge
(usual l'y b fargwyaayéVﬂ@w@éﬁmpawg éta%bﬂvna%hea%)leﬂ@@waéﬁ%rda% ed as
" bri dgeheadsgd.urdiQ &ghAsoud el chreh@hs) trahdifordaBEIM caRRiohf, acfeﬁcﬁc@fc%lofnﬁ? ring
syst ens hayln% one atom (usually a quaternary carbon) as the only conmon
%

at om bet weelot#® %dpwggrcmpme%]cm@ feév%ﬁseminﬁ@a dergtema; @nbipongl om such as C, N,

0 or S thatcat§ndnth, dRRodaldtbnRf clRiofQRThd, SarB5rR! PhterSitifal 081 da¥dinfa0UP OF
non-aromatic heterocyclic ring.
fibroma, fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma

(hepatocellular carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma,
hepatocellular adenoma, hemangioma, biliary passages; Bone: osteogenic sarcoma
(osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma,
Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma), multiple myeloma,
malignant giant cell tumor chordoma, osteochronfroma (osteocartilaginous
exostoses), benign chondroma, chondroblastoma, chondromyxofibroma, osteoid
osteoma and giant cell tumors; Nervous system: skull (osteoma, hemangioma,
granuloma, xanthoma, osteitis deformans), meninges (meningioma,
meningiosarcoma, gliomatosis), brain (astrocytoma, medulloblastoma, glioma,
ependymoma, germinoma [pinealoma], glioblastoma multiform, oligodendroglioma,
schwannoma, retinoblastoma, congenital tumors), spinal cord neurofibroma,
meningioma, glioma, sarcoma); Gynecological: uterus (endometrial carcinoma),
cervix (cervical carcinoma, pre-tumor cervical dysplasia), ovaries (ovarian carcinoma
[serous cystadenocarcinoma, mucinous cystadenocarcinoma, unclassified carcinoma],
granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, dysgerminoma, malignant
teratoma), vulva (squamous cell carcinoma, intracpithelial carcinoma,
adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell carcinoma, squamous
cell carcinoma, botryoid sarcoma (embryonal rhabdomyosarcoma), fallopian tubes

(carcinoma), breast; Hematologic: blood (myeloid leukemia [acute and chronic],
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[ 0099] A "substitutable ring aton in an aromatic group is a ring carbon or
nitrogen atom bonded to a hydrogen atom The hydrogen can be optionally
repl aced wibt2h112036366t abl e substituent group. Thus, the tecmiBzabsdzesut abl e
ring atom' does not include ring nitrogen or carbon atons which are shared
when two rings are fused. In addition, "substitutable ring atont does not
i nclude ring carbon or nitrogen atons when the structure depicts that they
ar e al r eady,altaahrmib& léuﬁgﬁilﬁEHroﬁlkhﬁﬁpﬂobﬁQ 1&){&&%%%10{)1%%9&%“6 term
"het er oat onf nmeans one or nore of ])éﬁ ni trogen, phosphorus, or
silicon (inétcawsgultiplaynysiongi peelodysp t@fsymrﬂm@ﬂggﬁdg@m digpase, pofos phor us,  or
silicon: t hgo QU GUAbERM (FRTMA! v ARHoRAT: H;?gﬁﬁdchr ArSYpsti tutabl e

ni trogen of a etsei' % ?ﬁ c rlgﬂr?g, y@@roeﬁangYe o

3, 4-di hydr dnaltgnplytrmechnym)abal&ﬂlicelésarq‘:lnorpa,usq@mom el caragronRKarppsl’'s i n

N-substi t ut erejn. a

substitute argﬁx ?At&():aglﬁ &M qugl 37 %}Jsd@ﬁewﬁgjgﬁlgt%gio%a glﬁnggttok&%ﬁie aryl
portion. Unkedsds, psohuemwT$1Erond1giar(dap&dllaa{$tlus:eftlcah@n@haa f«zibd;ulamlastrblyd substituted
aral kyl is optionall ubtlt ted on th In sone
arbod ment s e BRE Bk R R, bl b B ) Elcse pendont |y
contain Oneendbcr[mmEOIﬂMbﬂydeHﬁLSUpISHmdoalbﬂeelesplbﬁi typueBthmdralthe sat ur at ed

carbon of an roup, or, of a non-aromat.i c het.eroc c,ring are
S e ¢ B IR hR B ity PR R R AR Bt | 09 375
and JB. O hefircblikioahn) Ehﬁdﬁﬂﬁ&érhﬂ%ﬁfﬁe&uﬁ &gl udprotildeskerdin Shaadeas celui t abl e for
t he unsatur arbon of_ an ar eteroaryl group and additionally

i ncl ude thée* h’(‘ﬂefi%wa%one"ﬁ he"‘@ov H %) 2, =NNHC(0) R*,

=NNHCC2( al kypbdso] =NMRQR (ki) )the @trmpohﬁa*s,deymé@mv@@@ms&ﬂ fostrdafig€pendent | y
sel ected from hydrogen or an optionally substituted 6 aliphatic.

Opt i onal sﬁ@@qrﬁu@hwomwmé Wpidpbrstst: @n@}uaaﬁa%ffr pad %Y‘Ealoléré]llfé@flé‘ﬁ from NH2,
NH( C1- 4 al Icnmaér@suchuggzlﬁéy@ém@baaltﬁao%lboaah&lgsnnyeﬁ%hﬂlea agwthc OH 0(Cl_4
al i phatic _4 aliphatic), O(ha 4 aliphatic), or
hal o(C1_4 ANy Poirpses chr\sméWe}@g@vp@ﬁle@kermhéhfqmcegrﬁlmor@ytwdw@m| c groups of
R* is unsu ituents on
the nit rog?ﬁ%k%%&%g%llgsg%@% & relﬁfr%ﬁrﬁﬁmg} %@qee etsd{é(?%gaé %S&/e Exanpl es
of such suitlbliseassubpecifiopamgles picdisedses a@-{:ondmp@s whegHbeto@dowalkyl ), - N(Cl- C4
al kyl) 2, - l.kyl'), and
G101 ai i preaef et b BB e i Menpuopo e il €

subst i tuentwrmcmdiepemdemelogelmb eokauia { Abi) tdheang:rmuq:iogmnm letkemgp of hal ogen,

0 %, P st 1AL g M S gL 0

cycl oal kyl , (Adnid. IEBmples pEhafdilabaatakiyd d1sea€ashm;ﬂuc&uwtﬂaduk Hmﬁathmtl tuent s include
R+, -N( R)Z,A COZR -C(0) C(0) R+, -C(0)CH2C(0) R+, -SO2R+,

SC2N( R+) 2, %@%‘i\ﬁﬂéﬁrﬁa =NH) - N(R+) 2, or - NR+SO2R+; wherein R+ is

hydr ogen, aj0ors1 i orllaaldompsmbisubstcub@phb@&e &n@kipﬂh&ﬁlh@y usepl FRm@hting asubsti t ut ed

phenyl , optional | sub tituted. - 0( t| opal substituted - CH2(Ph),
optional l'y R kift ag 13'669@3012* {9y am}’ (R %’eds%ffé‘ffi I &AM @R Ph) ;. or
an unsubst Iﬁlms@%eam&d%im%ﬁdash@é&ﬁe@@ﬁ YheaBd alyliRERGY 6lhk£ddldtdi@ublavi ng one to
four heteroatons indep endently sel ected from oxygen nitrogen, or sulfur,
or, two md@ﬁé‘ﬁﬂ’éH’tW]ﬁe‘t%IPYP&‘fb jgasgplagsa rakyy Sugh cQigitions insWde.oviERHt or di f f er ent
subst i t uent Bmitdidk etdiRB8h DG calst mﬂarhﬁa@meaaest@omaﬁ% £RAch R+ group is
bound, form a 5-8-nenbered heterocycly or heteroaryl ring or a 3-8-
menber ed cylmpétas?rqb)ffrratr\ierdgeeas\%emmuﬁolgamilyn*eqdea%fhgﬂase@quﬁ@ﬂ@%@wc| yl ring has
1-3 heter 03:%&9%11%'&%@&%@M&{}Eﬂo&c?ﬁhﬁﬁ&ﬁ%e LRMRE Elfs &’%%ﬁ&ﬂar or sul fur.
Optional substituents on i phatic group or eny ring of R+ are
sel ect ed frdseapgsithormpifeatlawddiseghapilalies, ralﬁth)myhnéwl@hhamar@)dzseaShaTFb(gen G _4

al i phati c, « | i »C - ic),
O(halo G 4 151 atl éteﬁ CO]%ﬁH %Sélf 4 a?l%glt%% d1s%§ng&%§ed§% eplgﬁst

f or egoi ng Caondlabn phalnlclcPlgrp@crps ra@é¢. ﬁtehlcsndlmélbmudbmmut [10@4]a | n sone
enbodi nent s y ar al kax | oxyal kyl and the
ey or netelGaRy uhap i e S EE ey SRR & el Yoxy and the
l'ike) group[Oma@z]com medhaﬂm mi‘paﬂmtémubsahlahmﬂ]tp&afer%lyTaabin&n substituents on
the unsaturated carbon atom of an aryl or heteroaryl group are selected
fromthose descri bed above. Specific exanples include hal ogen, -CN, -OH,
-NH2, -NH(Cl1-C4 alkyl), -N(Cl-C4 al ky%32, -000(Cl-C4 al kyl), -CO(Cl-C4

al kyl), -CO2H, -02(Ci1-C4 alkyl), -0(Cl-C4 alkyl), and C1-C4 aliphatic that
is optionally substituted with one or nore substituents independently
selected fromthe group consisting of hal ogen, oxo, -CN, -OH -NH2,



NH(C1-C4 al kyl), -N(Cl-C4 al kyl)2, -000(Cl-C4 al kyl), -CQ(Cl-C4 al kyl),
-CO2H, 0@2(Ci1-4 alkyl), -0(Ci-C4 alkyl), C3 7 cycloalkyl, and C3_7

cycl o( halwel2kylg36s6&x her suitabl e substituents include: Rraragang/02655 - OR
-SR ; 1, 2-net hyl enedi oxy; 1,2- ethyl enedi oxy; phenyl (Ph) optionally
substituted wth R; -0(Ph) optionally substituted wwth R; -(CH2)1_2(Ph),
opti onal Iy substituted with R; -CH=CH(Ph), optionally substituted wth R ;

) NRCO2R NRNRCE ) 2; An W@Oe&moum §):t')?n oun&‘l%;ﬁlgltmgrevemga%} q 0) CHZC( O R

NRNRC( N{' ﬂzg RRNRCC2R

-C2R;,  C( O§imse ﬂ@@@)eﬂ dise@eEpngimne. g, @(PQ9 NeRyted dlS@P@Q/ eﬁ)lﬂ(tR}l)ZlS theoC( 0) R;
-C(N(F){)SBI(Z g?) i % 0] gé\ﬂg@wﬁn Hﬁd%g Q))t%Rt saldsilg%%_l%zon%ﬁ%'_lé?%mpo ?E%CHB%C{;EEOZN( R) 2;
i ndependentabQE@mﬂY bm@bmmﬁteﬂdlusnéemm@mt fndouy hgudy dgdmynigptiponal |y
Subst1 1 Ut ekl B KANAL i b BURSH LS ARG TSR L o oar v or
occur r encesconfpoR)ds@mn bdaingaistered ihs tdostgrerftbetreed DO el @hing&plbsdyi t uent s, taken
t oget her w th t% aton(s) to which each R group is bound, forma
5- 8- nenmber ed’ %et e¥ocyc| yl, aryl, or heteroaryl ring or a 3-8-nenbered
cycl oal kyl [0br&s] vmnetrcmidhls)ajedlnhﬁtteod)aaw spetifidlédsegeomyl Gleytimend raginieas 1- 3
AR YT S R N I
NH( G _4al i pérand $reifidEdshpotiad brﬁﬂiﬂaﬁléd(;ﬁhgagé’}@b&}g@ﬂght%enéﬁl hdahtsesg dicH,

0(CG _4aliphatic G _4al i hatlc 0( al i phati c),
or hal oG _44p ?&ﬁ@éﬂl@str%rat%cte&n Aruggon: aflelj an@%yw@@fwfatq phatic),

wher ei N eactafihg piiGicl-ARLRTM RS ety Fahd RRANIE 19608 PSnOfcaRdl ThuBGLRST i t ut ed.
[00105] Non-aronmatic nitrogen containing heterocyclic rings that are

subst i t ut ecidhf @Y ‘ﬁt“t*tlsdgjéPFnéh‘dO%thﬁ Qéllﬁ‘é‘dartcdﬁtpﬁéndrlérﬁlﬁ REBPSIAN. t he

mol ecul e atjop145) n%%ﬁ&iﬁ@uﬁé&ﬁé ﬁgrr@ctﬁ@lp%ttlgk%sewnédm@& ¢dnbikiBhk ofper exanpl e,
an N al kyl piperidinyl group is attached to the remainder of the nol ecul e
at the two, tretatﬁd@éptwerﬁ%ﬁdwwrégﬁ which e nerpaly adimiistered fgreaher subst i t ut ed
at the ring,pidf ﬁtgtec%n i b@'a!ﬁ{imsgefr&ﬁte etf?é!?%f’ﬁ&@é@&ﬂe&se%&ﬁ&&ﬂse” cont ai ni ng
heterocyclic rings su as yrazi nyl a%'are substituted on a ring

ni trogen andtseribedbéreid. For exampleesheimotherapeftictagentner atleon beti-proliferatiee ond ri ng

N {1 ogen ALARALE, SRLAER: I Giullh: SRS LbWLSINRCl GROGNE RS Fol exarpl e, an
N acyl a2|n§ group 1s att dto e remai nder of the mol ecul e at
one ring n|WDb@emV®m@ﬂ$®nd substituted at the second ring nitrogen atom
with an acyl, u The ter sat ted as__us d herein, neans
that a ot dgPeRePEs? SR LGt by MIRBA LR et 087 M he et al T ed
above, in Sﬁmbpbmmggengnhayﬁbmnhemdepﬂndﬂahmﬁmou@nmmmegc@dpjmddw R+, or any

R e R o e T ST

het er ocycl ylogetdr With tRy proRineiiRie JnhibitbNig aQingk dnostesoer ed cycl oal kyl ring.
Exenplary rj nﬁﬁse7 t hat are@ffg?med when two | ndependent occurrgnctg of R (or

R+, or any §P vEFAMphS 1 %Wtha@P‘?‘Wé&gWégrlg? Hye. Bytare ngg gether with

the aton(s)tof Glewhtco a cURlb@RkBadone bennistineNs)cuPBosphathidar e not limted to
the following: a) two in ependent occurrences of R (or R+, or any other

vari abl e S|ff11‘10|r%t‘r“i‘°91 errradiardr BicHFroph apd BlaEnwydpitratitsst RECE &IPS om and ar e

taken togetfighetd i idhitborsAIAR fQerdtBh Mad alsh BY corh@he BN @MMRLRde, MifRb,  Wher e
bot h occurrences of R are taken toﬁgﬁ;her with the nitrogen atomto forma

pi peri di nl -§mitatignigesagmangs-for 4lzheiger photuch anAqigenyr sdFxcelae 'b) two
| ndependent g éﬁltsri%pﬁﬁﬁln&{gls%l fe éﬁgh 20 DIPA/ QLGS avégdcégdn% Shitdar !y

defined hereln) that are boun fferent ato e taken together
with both oframipesde, dramsripone mrmlaierWlhqephqmdylemimaetad]nements for

treating Multiple Sclerosis (MS) such as beta interferon (e.g., Avonex” and Rebif®),
Copaxone”, and mitoxantrone; treatments for asthma such as albuterol and
Singulair®; agents for treating schizophrenia such as zyprexa, risperdal, seroquel, and

haloperidol; anti-inflammatory agents such as corticosteroids, TNF blockers, IL-1

-83-



where a phenyl group is substituted with two occurrences of OR\ these two
occurrences of R are taken together with the oxygen atons to which they O
,) are bowoadotin3tzmssm a fused 6-nmenbered oxygen cont ai ni RGTABLY0/002655 | t
wi |l be appreciated that a variety of other rings can be formed when two

I ndependent occurrences of R (or R+, or any other variable simlarly
defined herein) are taken together with the aton(s) to which each variable
is bound a%tﬁ%lo@ﬁe %mlo%ﬁlaﬁﬁfeadﬂd%glfﬁgﬁi’iﬁe %&uﬂ&ﬁodumc%?%@ to be
limting. [00108] used herein, an "am no" group refers to -NH2. [00109]
The term" hlyumwwpmsswemgamé)wh abeycl%p@r@héﬁcrqhmuetrwammmers to -OH [00110]
fs used hergiy 1 ONOfetif, Bh&EFefonk LofiRostbBRL IhbiopRopHsee NeLRIoprind he term
"al koxy", b Efﬁ‘%f“ﬁ‘ﬁ e,l as lfsoend ﬁerg?n ]‘% O@Otp anea i 10%?6up, as
previ ous| y @éfsulxﬁ@dlamaet,mamh@@phucofacth@ spadl aé@mtlelclndhm@ﬂtrghﬁeamhﬂmmeQ "al koxy"
e.g., -0-al r. ' R [00112]As
used her ei nmﬁlbﬁorg 1nt%1%r0 40?A£§¥185%9qHOQ%?&ae%}tg}oéﬁ }ﬁﬁ%le %Elgght or
[00113] As Rasledsohem@gmts 'agwtstfelrtlrna'tmg/emdidwasculﬂrrdisteaseIseé'h aséIEEFblctodierSCN or
-G 1\ 1. "al kox a

"al koxyal i p‘%éﬁ]inhltflt%rsngluﬁlf*f(g%rag kca}l?ylxn ?remglﬁ H ﬁ% ?%ethytagenslfoprhat ic or
al koxy, as trdaenghse divease beh asu&mtcbsteummjcmmstyrmee anterfabes, addemxy gr oups.

viral agents; agents for treating blood disorders such as corticosteroids, anti-leukemic

agents, and growth factors; and agents for treating immunodeficiency disorders such
as gamma globulin.

[00158]  As inhibitors of protein kinases, the compounds described above are also
useful in biological samples. For example, the compounds are useful in inhibiting
protein kinase activity in a biological sample. The term “biological sample”, as used
herein, means an in vitro or an ex vivo sample, including, without limitation, cell
cultures or extracts thereof; biopsied material obtained from a mammal or extracts
thereof; and blood, saliva, urine, feces, semen, tears, or other body fluids or extracts
thereof.

[00159] Inhibition of protein kinase activity in a biological sample is useful for a
variety of purposes that are known to one of skill in the art. Examples of such
purposes include, but are not limited to, blood transfusion, organ-transplantation, and
biological specimen storage.

[00160] The compounds described above are also useful the study of protein
kinases in biological and pathological phenomena; the study of intracellular signal
transduction pathways mediated by such protein kinases; and the comparative
evaluation of new protein kinase inhibitors. Examples of such uses include, but are
not limited to, biological assays such as enzyme assays and cell-based assays.
[00161] The activity of the compounds as protein kinase inhibitors may be assayed
in vitro, in vivo or in a cell line. In vitro assays include assays that determine
inhibition of either the kinase activity or ATPase activity of the activated kinase.
Alternate in vitro assays quantitate the ability of the inhibitor to bind to the protein
kinase and may be measured either by radiolabelling the inhibitor prior to binding,
isolating the inhibitor/kinase complex and determining the amount of radiolabel

bound, or by running a competition experiment where new inhibitors are incubated
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[00115] The terns "hal oal kyl ", "hal oal kenyl ", "hal oal i phatic", and
"hal oal koxy" nean al kyl, al kenyl, aliphatic or al koxy, as the case may be,
substi t utwo wittd3essae or nore hal ogen atons. This term i RCITUBEBAE0/002655
perfluorinated al kyl groups, such as -CF3 and - CF2CF3. [00116] The terns
"cyanoal kyl ", "cyanoal kenyl ", "cyanoaliphatic", and "cyanoal koxy" mnean

al kyl, al kenyl, aliphatic or al koxy, as the case nmay be, substituted with

one or nor ewffli/ﬁ‘l@‘l?m%eodbﬂ% to'l&o%ﬁ%uﬁ%@ﬁﬁ' l"ﬁﬁéﬁk1n5§é€inlﬁl}{1ﬁ&9§slsi%|aré s
(NC) al kyl-. [00117] The terns "am noal kyl" am noal kenyl "

‘am noal i phgropain thaﬁa Fangxamalckdétated ﬁ@ralﬁloaﬁ Ky Pk IaPlkarRIk3, and P%ateu c or
al koxy, as éehﬁnﬁﬁﬁs%dg/@ﬁm@’%ﬁtwst 8o foh one or nore am no groups,
ef

mhereln the am no grou I ne above [00118] The terns
"hydr oxyal kigp162]" hliyldre@wwrlpp&vammg 'one ahmowwynthmﬁﬂlskmg/desmlwd abovey| |

ali phati c Otﬁfig# A &?c&b@& 3z Ca foﬁﬁlatéé‘{ﬁ :Ra‘:é}c&ﬂﬁém}i}p%@a%lor more - OH

groups. [0 terns oxya oxyal I phat’i ¢
alkoxyalko&yﬁmmhmnﬂat@ybnﬂaﬂhphampmpmwaaﬂhmmymnmdbhngxma&amnﬁy be,
substltuted mnt L Qne gL nore al koxy groups. For exanple, an "al koxyal kyl "
refers to alVSPRYT V§P8tp such as (alkyl -0 alkyl-, wherein alkyl has been

defi ned abompuﬁﬂ0QAQ¢$mﬂhﬁ}mﬁnnﬂmmhﬂhaaﬁmagWQ&ﬁmnbbandmo@m@kective gr oup”

as used herein,. are |nteclifc{{ﬁ q&g Ele and efer to % @P u ed to

armor ari |y OBIPbiS SHRPOBPY fBPaoaRe Rt ety oHmeunh et EEH LY Coround with
t

mul tiple re@iﬁ{plrl‘s(@a §ha&1ﬁ50euﬂ1d%ll<}&dfdepﬂalbleezlifﬁ@ldhd]’&ﬂhﬁ or ﬁehﬁﬂl@fmﬁhﬁihhﬁtguc@lioup has one
or nore, or specifically ﬁ{ of thﬁ gllomﬁ characteristics; i s added
sel ect i vel YW 421 sneisofiliengrgadher Hugoyd s siaerign or %p%‘S‘ﬁPS‘Ldéct ed

substrate tdfigthcd a%nbe) ag%ﬁt@hkcﬁom@ageﬁ@Cthicﬁaﬁn Cékﬂ’u[sliﬂjl& aber@ BrervdiREL Of the
ot her reactive sites; and i S selectlv(éﬁ renova Ie in good yleld by

reagents t hwlid BBderstlubicents Rn%qh@hk%@@ﬁé%f ° PyEpBrieee iulsetddonal  group.
As woul d berymdeh st PRAMMELROE SSiKide!, &kiddAt BB E. w RS RILRSES, the
reagents do not attack other reactive groups in the compound. In other
cases, the Pubhgfarg So.nlgstaa) Bo, Ho8Akdisolgsetvapohetariasesed vefoypdee i n t he
conpound f T. W,
wre, oA msrarahy Ko R O A AL AEE Ly M EERERT L o’ John
Wl ey & Sontscredfelixyept kisofao@guny aeity cutidnek cagehir micdig iofncompatipbokith thehe entire
contents of, ni trogen
prot ect i ng it 3o AR, LAGRL BPhal Gy LU LI Bl SRE e 01 ar i 'y
bl ock one ocrtherrwrse 1rd@rg¢tmgdn ail¢letogen nagagtwitheing othescdnmpoacniis) ofithainct i onal
corpound. Prcf err Gelil LE.8980 BLALEEHANG O QUBSCALISQ, RASS RS, e
characterlsQ|cs ex e I THEd f or A prdtec ng gro% certain
?;errpl ar¥ \rrilcbpsax@fehns mgerttgm; |Amgs@1rhetepls tl&r;ﬁgab Saidecietfeats T aﬁtompasghapt er 7 i nTh g
eene, T. S I rotective ou ani ¢ Synt hesi s", ir
it on, oY 8 dvesh et Ry (Caon PRediney PEPLEHESAILS of *wii ch
are hereby $1ﬂ£éﬂ“d@&ra@d :ﬂd’aﬁyunlwaﬁtedl e)m:ﬁ;waﬁl&e bHdts A nbisReksheilehdversthe term
"di spl aceabl e |et§_ avi ng grou refers to a % up.that is
associ at ed YRR © ?‘it%ﬁﬁlﬁt CIARY (&0 PERPEIAEHCR Shespe v 38Ry %IEW@F fn and is

subject to m@mﬂgoﬁmﬁghﬁﬁ@gwgyng@cleophlI|c attack by a nucl eophile. [00122]
Unl ess otherw se indicated, structures depicted herein are also neant to

i ncl ude al | 0P her A @hgranageutically peapikis,crricr HRY 64 HivE ihgedigiswhiph g

conf or mat i onalor uAREy mehAkARAbYicd AEiEY tﬁefa@mﬁwnlagctmeephaﬁ%eﬁ?@mol e, the R
and S configurations for each asymmetric center, (Z) and (E) doubl e bond

i soners, an@cqmbleaﬁ%rle(rahoelérbﬁbwpmbéﬂ o s ALl ICan@-inlunmdiety: Pon-t hi s
I nvention, gen%rydkﬁf]?op&hér'ﬁ% ésﬁ9m5§[10'11§01ds"1&mf6§19%561f fpeal ly. As would

be understoo to one s ed e art, a substituent can freely utrult N
administration to a subject. Standard pharmaceutlcal formulation techniques can be

employed.
[00165] Some examples of materials which can serve as pharmaceutically
acceptable carriers include, but are not limited to, ion exchangers, alumina, aluminum

stearate, lecithin, serum proteins (such as human serum albumin), buffer substances
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| rotate around any rotatable bonds. For exanple, a substituent drawn
asalso %ANN, N, | represents [00123] Therefore, single stereochem cal

i somers asowello3exeenanti omeric, di astereoneric, cis/trans/Bmawb@esati onal ,
and rotational mxtures of the present conpounds are within the scope of
the invention. [00124] Unless otherw se indicated, all tautonmeric forns of
t he conpounds of the invention are within the scope of the invention.

[00125] Addesﬁdh%%hxeo ISHZBEI%%%S d)tb@{ W36 h&ﬂ“&%Eﬁﬁiuﬁgd}%é)l‘?%ldem cted
herein are also neant to inclu compounds t differ on in the presence

of one or nyeridemixyierefspipragdricesiallc Bty agids, F&@rer,éﬁléwl%ectr@lmﬁ)@uﬁus havi ng
the pr esentasg)trcgt%{ﬁfng Eﬁﬁdteeﬁﬁ&ﬁhmfhg{no Qﬁpﬂoﬁﬁ'ﬁ%g@d{%%mq}‘y Ibggﬂ DgRMhaRy deuterium

or tritium e repl acenment car ‘a 13CG 14C-enriched carbon
are within @H@ns@mpeiemr zirigisslts). oo Beitldl gilica, Suaghesewmrp ol ivets, polevimdef ul , for

exampl o Jp Bl Rk IRk L BANSR L0 LAR SR BRERK BT, |
useful . [OM@Bj]'lcélﬂm@st: dydw x¥ raolipd nathy e dulbsebw eol tfit, qugers semdchs ilaatoecv,changeabl y to
i ndi cate tha} rou i S_absent h15001 Qrcha the.invention are

def i ned her%ucos%y HEPHS SRR CA! ST F es%a?ﬁc#%sgarglhé l?ulo AFhhies. Where a
conpound i sderiehteres adhtaosdalwrﬂneatrﬂsb;@nefm@meﬁa]losesbtﬂmbdeumeseaand callubdssem cal nane,
and the chemi cal structure and che nane. conflict, the chem cal

o ructur o Betsy SR Rl b AB ot E AR cot B SR e
conpounds depgdsitbgdvares: ellsuehas lee)amatoﬂ; dottbfied &orsﬁmﬂo%r oillb&h@e ajppropri at e,
as salts. ose . salts that are ph ceu |caII table are of

particul ar ({]WFQPECSOEH@}WOYWQ E’r%"g@e?‘ﬁi‘ |pFPpéf IiYS(ﬁQFP‘H?jet Cconpounds
described afous chwfs siBtisealyl P4DORRShy] RAkdS abdtabuffeiife ag&nsrgbamaceutl cal l'y
acceptable are useful in manufacturing processes, for isolation and

purificati oRePGHpBdEdroxidnand dunipne yASrKsalgnicpgid: Rescnrires 8Bk at i ng

ster eoi Sonei'éd)tGmE Qa[hrﬁE @Bg&@@ol&@dﬁ?@tﬁﬂ%oﬁ& EJHeph'oéb\h%tbhﬁ& Blutibfy &y medi at es
t hereof [00129] used herein, the term "pharmaceutically acceptable salt"

refers to sw¢ltas Qﬁher aO%Wﬁmatl%iubhcaéﬁéuC%Stshﬁilhmtlﬁﬁylsﬁélfﬁ@ agk sound medi cal
j udgnent, %én@gluﬁ steBfateUSEwdifhs QHHBH? O%HQ ‘Il ARhiBlga dpaut undue side

effects, suc toxicity, irritat erg c response and the |like, and
ar e comrensuveatering ftayorng and porfiaibing apentre picsgrydtiyks andtanigoxidants can also

be present in the composition, according to the judgment of the formulator.

[00166] The compounds described above, and pharmaceutically acceptable
compositions thereof can be administered to humans and other animals orally,
rectally, parenterally, intracisternally, intravaginally, intraperitoneally, topically (as by
powders, ointments, or drops), bucally, as an oral or nasal spray, or the like,
depending on the severity of the infection being treated. The term "parenteral” as
used herein includes, but is not limited to, subcutaneous, intravenous, intramuscular,
intra-articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional and
intracranial injection or infusion techniques. Specifically, the compositions are
administered orally, intraperitoneally or intravenously.

[00167] Any orally acceptable dosage form including, but not limited to, capsules,
tablets, aqueous suspensions or solutions, can be used for the oral administration. In
the case of tablets for oral use, carriers commonly used include, but are not limited to,
lactose and corn starch. Lubricating agents, such as magnesium stearate, are also
typically added. For oral administration in a capsule form, useful diluents include
lactose and dried cornstarch. When aqueous suspensions are required for oral use, the

active ingredient is combined with emulsifying and suspending agents. If desired,
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[ 00130] Pharrmaceutically acceptable salts are well known in the art. For

exanple, S. M Berge et al., describe pharmaceutically acceptable salts in
detail i rnwo.20Rss3eaCceuti cal Sciences, 1977, 66, 1-19, i rconporeb@dsherein
by reference. Pharnmaceutically acceptable salts of the conmpounds descri bed
herein include those derived fromsuitable inorganic and organic acids and
bases. These salts can be prepared in situ during the final isolation and

purificati ofrgh slvhGeRRIPRURINS or fAG R dee M B1§ aksBBe £RIPOUNd descri bed herein
contains a basic group, or a sufficiently basic bioisostere, acid addition

salts can b@OHSEpakiguidigpsapy forms &arjorrd admmisyationf inglades bfssuind lipvted tos f r ee- base
formwth i J LpQr I 2] . i i.ng the salt
?ﬁ%&c@@cic@llf{l&gﬂﬁlﬁe ul(kjlgﬁ)s, gﬁ&bé}mﬁsﬁg&m&glﬂ;{og% eS{lS%QlllS?(;n'S 9

thus formed. In practice, acid addition sa nor € conveni ent
form for userandndigiinef Indditionld thansiyacempaindsehafontphends desribesi ¢ f or m

[00132] EX%[BBL@?th?E 8985&%&%%& i &:yntﬁl?gi%g.tdﬂﬁén?s’ coﬂa%‘o‘nﬁfﬁ%ie&ing;ﬁé glyaddition
salts are salt$ of an am fo group formed w th Inorganic acids such as
hydr ochl or i sclaes, hr chamirlobvatarioc other sdlvephosiphidiing agaitdandsulutsifiarcsualei d and

perchloric acid,or wth or i ci d uch as acetic,aci xal i c acid,
o ¢ aci d 13 Bhg "ReRGI e f B il SR RREE pREL P ¢ 2015 o

bK usi ng ?Uha?fma&hmﬂg?q%?me@nrbhegadeﬁmgngasd?&ﬁwﬁ?ﬁhﬁmg@xﬂ£nmerb t

phar maceuti cal acce e s s include. adi pate,  al gi nat e, .ascorbate,
Depar tat o, BEHAERGOUNPEAER S Buh S e s b b rares Sy RLe,

canphor at e, te@aiypiodirfuidyIfalidadiepolgdtityldik @lycol ahd e hein ense pf siag, andi gl uconat e,
dodecyl sul fat e, ehha esul fonate, fornate, funanate,hglucohe t onat e,

gl ycer ophosPREte, thgp pgﬁﬂgﬁfnﬁ1ﬁhﬁﬁéﬁ ?m@V?HQP%FEFC AeWFEdE e, hept anoat e,
hexanoat e, JMKL%@@ bk dRstinB e Eaikithang MMAdueR@hg aents, sweetening,

2- hydr oxy- et hanesul fonate, | actobionate, |lactate, laurate, lauryl sulfate,
nal at e, nal%%P@?&ﬁﬁiﬁﬁ%W%?gﬁ@?ﬁanesulfonatg, 2- napht hal enesul f onat e,

ni coti nat e, [0fi 4] at SolidAoSRE GormR*&H R4 8dmBA S PhSudPRLIDAL BblcREAN Nat €,
persul fate, 3- phenyl propi onate, phosphate, Elcpate, pi val at e, propionate,
sal i cyl at e, Poytdetr andegrangiige cImvaielesolid dpsage &rmp 4he schiy e cormimiupe iramizecd,

p. t Of uenesul AL oHFC AR iRl SERbEHE UdifionBPLhrkifiRulil Ke. [00133]
Wiere the conpoun é%squ‘ed erein contalns a carboxy group or a

suf fi ci ent | spdmiei dirge bi Gfadosmehesphisaswd/erda fitlero ar sddnders seah abetapshespar ed by 1)
reacting t rifl 0 J.n i acid . f ] i organi c or
i norganic ggggga%ﬁkgggﬁ%ﬁ?ﬁgﬁﬂabpﬁ%&%gﬁgh?%ﬁgBP%§%%@$%ﬁﬁg%%§§¥ﬁte, use of
the base adaitioxpmetbglceilubisghdgiipecsngalaincoriyenilpntolidmdneyserak, alde salt form

| nher ent ly S004 réi ﬁur%é) fant esucf st r11ece}c0rl edifhasCnltecgjgrarti(r)lEg21n ¢ §sas|ughs s.derr!-—\éeag, from
appropri at e base et Ude al K et te.g., Sodium R dm” and

po'Ej astr |( uCI m ,Afcalaasliitkvla.bagb@laletapdstiu_or ﬁ?taﬁi_w( ﬁar?h, ,algilfﬁ? A&d,icamia p]idicaua;% aid m)iipinan’.rm ni um
an _4a S S. .S inventjon al so envisions e .quat emn zation
o any. bas St ge S ESedMi aroyS et s PR ARt bR irad ssed por ern.
Vater or oiducls®d diltetna®yf arfih Siieh Sbipeunds, @l uetiag aBntskactoft for Beahpky such

quaterni zation. [00134] Basic additiqn salts include pharmaceutically
accept abl e %@@3F£%ﬁam%%Vﬁ@ﬂ§%PP§@“§&ﬁP3%P3mﬁﬁﬁﬁﬁ”§ F@E“Wﬂ@?ﬂ@@wthe sodi um
pot assi um @), ehdiytubbiddnitdifiich & tAIS, calbRE Srbt8) manesidh UithiicUgplid The sodi um and
potassium salts are usually preferred. Further pharnaceutically acceptable
sal ts incl Uy cthyras g%@ﬁ@ﬁ%’%ﬂ@}%ﬁﬁ%@é H%‘H’E?F’nﬁ\?FﬁOf-qI@élﬂee‘%a?Fa‘Pfy amoni um
and am ne cabiuRStabiel ARApUS RGIRAENDEE AN RLs SHHHrRS biXdrind@gery dr oxi de,
carboxyl ate, sulfate, phosphate, nitrate, |ower alkyl suI?onate and aryl
sul fonat e. [801104b| wolidsomganiians lghs amaldeiyps HaY ala bacratleyedpaflierad f rom net al
bases whi C?&ﬁﬁh HQ%-fﬁl%&'gé’iE@nhéé i Q%ingggdlﬁ%iﬁ}ég{sgﬁla%se &gﬁiﬂsﬁg&}@s hydr oxi de,
cal ci um hydroxi de, al um ™ nium hydroxi de, |1thium hydroxi de, ghesi um

hydr oxi de, wélhe hghanolréudes verght polgethylines, ghSulstaath the 1k hlee dotid dosaddli ti on salts
are prepare ] i refr I I gg@q i.nal chemstry
because of @Hé%@ﬂ?%§%?§§$%$%@ggﬁﬁ8%%6@%#%@%%??§%%gﬁp%§ ica%b%@’sAnnnnia,

et hyl enedi aamdnbglls Nughets kyterigtaatings and otheysianegs veallginnivna@) thor ni t hi ne, chol i ne,
N benzyl phanerirdisera A J00aeP BE ol FRORAIARN oY 002! N

tri s( hydr oxgamatsbypt pf aenniporigibin thiaetheyt etcasenbe fyivaimgamdicutss lonlds oxi de,
triethylam ne, dibenzylam ne, ephenam ne, dehydroabietyl am ne,

N- et hyl pi peri di ne, benzyl am ne, tetranethyl anmoni um tetraethylamoni um
net hyl ami ne, dinethyl am ne, trinethyl-8fi ne, ethylanine, basic anino acids,
di cycl ohexyl am ne and the |ike. [00135] O her acids and bases, while not in
t hensel ves pharnmaceutically acceptable, may be enployed in the preparation
of salts useful as internediates in obtaining the conpounds descri bed
herein and their pharmaceutically acceptable acid or base addition salts.
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[ 00140] As used herein, he term"clathrate" neans a conpound descri bed
herein or a salt thereof in the formof a crystal lattice that contains
spaces (ewQ.201103e568el s) that have a guest nol ecul e (e. gPCTABEOINV@GES OF
water) trapped within. [00141] In addition to the conpounds descri bed
herein, the nethods of the invention can be enployed for preparing
pharnaceutically accept abl e derivatives or prodrugs of these conpounds.
[00142] A’ @@femaum acahhm @G GEME apésangeﬁaavagtfoﬂalyorn aode@é}é&'ﬂlanﬂeiml udes any
pharnaceutlcanmx acceptabl e ester, salt of an estér, or other derivative or
salt thereofxa ‘$@f®©hﬁﬁwﬁdodégwﬂmbﬂdlﬁ@ﬁ@mﬁﬂiwﬂﬂ%ﬁmb@%ﬁﬁSd@ﬁmﬁﬁstrat|on to
a reci pi ent g, qiysGaRARk BoRfosRIAY b fy Al RSHpYoyRl o At CI Y, a
conpound deé%ﬁ?%edgﬁére?n&” “an ﬁ%ﬂ&blt%#hﬁ aéklvep%g?as T@%elor resi due
t her eof Parwoffteod Awrilyfilled gelatirecpeidesi v e |su<é1§><91plepts otllaigse errmeilk fygareast hat

i ncrease t i 0, such compounds are
adnln|sterdi?%qﬁﬁﬂg%@Qh$W&%¥QEME%§E&1ggﬁﬁﬂ%ﬁa%ﬂggalIy adm ni stered
conpound t ol0BE/liror Eheragtidk doynpatmb rchedsa it io rmheeltwlapﬂmdl)eddbrnwmnh hnesrhance
delivery of t he rent. co olo artment (e.qg., the
brain or ©yRpnatr sy b SRS, Ml SiEh IR ARSI 68195 ac used
her ei n and pmsl aﬁd.?gmﬁuherdan sepnep:ded:attbdoanhgs&ntiehdns Spahod entgiic canss, a
derivative of a co und that ca drol yze, oxi di or otherw se react
inder bi of doEeoRBIaY st e S rtebale Wl KoPb{t FoeP Uk compound
descri bed h@f@lﬁnng%odﬁug:asm&yddwgémsaﬁé dci@e tERFvusdishy beadhiken under

bi ol ogi cal condi tions ave act|V|t in_t reacted formns.
Exanpl es of With ¢dsay ed?fﬁttdé?fﬁ?ta’t“g%yslsﬁcr?q’?r ]§CtP?‘F\Péﬁ fgnS Fabc’oﬁ%f’é’ Ot are not

limted to, manato@snpRke, delsingahd] pRStiQf adipeLNBSaets §the thaaMfH | on t hat
conprise bighydrol yzabl e noieties such as bi ohydrol yzabl e am des,

bi ohydr ol yzHbF#s.et é?téetln&ldwa@tmﬂz%ﬂmr éableing aidh puch 2 %%W YF3Eb e

car bonat es, an*a'n%%%%ﬁﬁ%@@lﬁldéé eﬂndﬁesoas%‘ﬂaﬁbéui%@%%lgk ¥EaRIE uRhRsRRat e

anal ogues. QO her exanples of prodrugs include derivatives of conpounds
descri bed hermay may Heg coswipe b rmgjezenis Nibpy maonetionglly capfiaponseifiang es.
Prodrugs c I as those
descri bed_ oy BURER 388 B Bk Ry DO e B0 R 46 s)

172- 178, 94g-podareitivinis in egein bt ¢fftheitestigd hacésdaptlo@a(ﬂmma]dewyed _ _

" phar maceut j,6al.| YE&&EJ%Q%EQL 248k CYAbdsHfons e &1 b@ﬁgﬁ‘d‘iﬁclﬁe gfn{e\l tive which,
upon admi nistration to a patient I n nee I's capable o I'ng, directly
or indirectdupstarmeconpoupd as ot herw se descrlbed herein, or a netabolite or
resi due the Ex ceut | aII ace tabl e derivatives
i ncl ude, bu‘{"ﬁﬁé ﬁ*%{a&% p{eé’algpons R PR N e PRl S Y or s [ 00145]
Phar maceut i dedginpuaasppsiabd @aypboidrgstedbccdingao mamndﬁ ad asmg mbablcabove
i nclude, without limtation, ters, .amno a ters te esters,
el oal SRt adR SRS e R hCu b MLt RISRRBE ahove are
useful as phot Gidbekd FBaBeinjddbRisbfisn, stdpedichsor Bhlilsloblikh noftdk@, P1k3, and/ or
P1k4) inhibitors. Thus, &Qfse coggoun S can |nh|b|f the activity of such
protein Ki n%?é%’feg? Yaﬁcamﬁ gt or gelyrag. don qramplamsgisplufign Wieh protein ki nase

activity cagutdne@iel AmordtBY &ikptabl€ Adhilildsi 00 s S Rdn@CthAGndy R Phpllyed fraune
di seases, inflammtory di seases, proliferative and h perprollferatlve

di seases, rWﬁﬁhgpﬁﬁﬁé8W991ﬁé%?aﬁ@d“ﬂﬂ@é%@é@ldﬁ%ﬁﬁSHW ighdagddifiei. ahol i ¢
di seases, neuiQlmRed 6@ aramva%hagﬁam@r ahi ¥ SoretinsaSGRndiaghidiigMascul ar
di seases, hornone rel ated di seasés, allergies, asthma, and Al zheiner's
di sease. [ OOTAT} pwapseiapybland fxediean boprapiav ipduding atheibmoro-af e usef ul for
the treat e ed by
excessi ve or PABousy o aay Sk AF e o OIS T PR RN
proI|ferat|mﬂﬁ@bbhyperprol|ferative di sease, and a neurodegeneratlve

di sease. s I 'R S include,
W t hout n@tat Bf%%h%é¢&£%3%&4%f%$ﬁw9¥§§h] cance B§?¥§P%%§§ﬂ% i's not
limted t 0,a bdoerlﬁmetaomg@tem,am bgisorporagag stprllww%gents erth¢ fo;nnmf ostilet e; testis,
geni touri naro}lldtcrrgcots th%SS \% cﬁgansbe +ssol¥fnd( or cgs Ier%eb az erlﬁmWatheoLrlro satgriilgrm

stomach; ski'f. K oacan& &riold car ¢ noms, I ar ge cel

car ci nons, mﬁmhMe@eHMankmmm@Ha Iung adenocarC|nona; bone; colon

col orectal ; adenoma; pancreas, adenocarci nona; thyroid, fol I'i cul ar
carcinoma, undifferentiated carcinoma, papillary carcinoma; sem nong;

mel anoma; sarcomm; bl adder carci noma;8%1i ver carcinoma and biliary passages;
ki dney carci noma; nyel oid disorders; |ynphoid disorders, Hodgkin's, hairy
cells; buccal cavity and pharynx (oral), lip, tongue, nouth, pharynx; snall
intestine; colon-rectum large intestine, rectum brain and central nervous
systen1 chronlc nyeI0|d Ieukenla (CWL) and | eukem a. The term "cancer™
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meni ngi osarconma, gliomatosis), brain (astrocytoma, nedul |l oblastom, gliong,
ependynonma, germ nonma [ pineal oma], glioblastoma nmultiform

ol i godendwogbilasese6schwannona, retinobl astoma, congenit aCTuBIO0/80265%pi nal
cord neurofibrom, neningioma, gliom, sarcomm); Gynecol ogical: uterus
(endonetrial carcinoma), cervix (cervical carcinoma, pre-tunor cervica
dyspl asia), ovaries (ovarian carcinonma [serous cystadenocarci homa, nuci nous
cyst adenocajpi 79 MesteiRGljatsbid fofifls SR 6d RRFR or GkARMRSRpENRRMATHER! | tunDrs,
Sertoli-Leydig cell tunors, dysgerm nonm, malignant teratom), vulva
(squarnpus cebpenggirsapgydiedfornmpatedacgprdglto Ephréwelgwwp therasheeer ci nona,

fibrosarcong; ; I A% J i . %H¥M§ cel |l
carcinona,m%gggggﬁﬂggg%%bna %%%%&ggnalﬂ%ﬁ%%%g n%é???%ﬁ%%?M all opi an tubes
( car ci noma) prefarasiag may ldsaie o beylcdnctitdoshlytipper sisgenswokeanen-foatut e and
chronic], A 46 ] ¢l ocyta m a,
nyeloproliﬁ%@%@?@ﬁﬂg?ggggggygwﬁ??@g%%qRV%?%§§ﬁgﬁﬁéP@%vggP£§?+%H§§ndronE),
Hodgki n' s dAmerste agroptaltlodctkéler andlsylnphiotimat thayaic appdeyed benpitonipgdrai ry cel |
| ynphoi d di sorders;. Ski.n; | i gnant | an .basal..cel | carcinoma,
squamous certeard hares s EPAl el eSS e iR il es

dyspl asti ¢ dvavéntiohdliyemployahed Osviyendersospeadindmodiam. et thisgarpopsany asi s,
Thyroid gland:, papil.lary thyroid carcinoma,. follicul t hyroi d carcinon;
roau | ary ¢ HoHGPRT i be b oG i PP R B e ey GO ESEer ¢ | pl o
endocri ne neap) ash & dyipacid nd My deAll€d@NANGE hReisER0R aSirépataipe o2B, fam | i al
medul | ary Lh%ro'd cancer,ﬁgheochronn yt oma, paragqgﬁli?na; and Adrenal

gl ands: neuPlBRASH BhH® NHIFS PhaREC UG -2eeRBRIF OUlS SEY 48 OIS OIhPIEF ed her ei n,
i ncl udes a gekidpeaihfiy inGh&thdDoxasty1Neevatiosshernaayeoludemt drisipeneardi ti ons.

[ 00150] More particularly, the conFqunds descri bed above are useful for
treating cafeeto wueH alheehasr dehal dilveRisraisgerspiteyet o ame Yy lcancer; and
nyel opr ol i f Qiglld& sHhibe tdEdrSin %%ﬁﬁv%%mm%g&%Mﬁ&ﬁﬁh&d%?&@ﬂnﬁBhHHPQPYthe”‘a,
nyel oid netaplasia with elo%l rosi s, chronic nyel ogenous | eukem a,
chroni ¢ nyetherrpaseeipeilcadcenidnilesagaiyper isdyding pRilbioas alnusenEcnsj uveni | e

myel omonocyding: g fhod QRN EA & RS, SRhds ol 5GBS fic exanples
of diseases and conditions where the conpounds gésprlbe rein and their
conposi t i onagerts er kigefaildbilitn ehhrdecrhwhih apcramoplydissbindes manvifsgtysaet | cul ar

te- I ] o 1: G [N | ' CM) ,
cut o- pf omaraay oy T TRkl L, SR e Sl IR RIS L)

Exanpl es ofthapupodegeemdatione di seases include, without |imtation,
Al zhei mer' s disease. [00151] The nds,. descri bed above can.be

et cur o T WHAEECE ol Winbhnd I8 SOTRO MR RS aRBUESER T 0. sucn
as a Pl k- nedicatdedratlicsesise theldbeorpgsnof tiny @hgomnkirerasecneokoat ed condition,” as
used herein, neans, any disg%se oqootherldglq}%ﬁious c?ndition in which a
protein ki ndSEMGFRGEIGCI} J hisdppbeagritRis gy theysG 88 g REBE"S%ni t at i on,
aut oi mune ¢licggasias or kinblpAsivaidirial ¢ith pasaster Polabilifye ITat rat€ofand

hyperproliferative djseases, i nol ogi cal | y- | ated dj seases, bone
i seases,  rPPIREN o b oansuid hRdReH PRI éﬁﬁﬂ@ﬁ@%’é‘d@%é%‘t@we di seases,

car di ovascuhaf dgbsPaR SrysRPGH DM chtafingdorti. Y8a8RSvelRl deRi &l 30rpast hma, and

Al zheimer's di sease. The term "Pl k-nedi ated condition", as used herein
nmeans any dif@dsgateglly smaystered eangnoradorpongcemRIshe hoX iR % pl ays a rol e.
Such condi t§,QR$dinpelcédmpodtiR @vbil Lénidi¢ athjcefble et Yrink BFcathdd¥@yOr
hyperproliferative disease, or a neurodegenerative di sease. r00152] As used
herein, a "ipEtingAcrogRsasglcapntages ahthe copauad gupigdegradpie polymerd $8b]as An

"effective it Jd j tein

(i nase- medi red 02y g8y ARTRPHRG A nol GeLII ComBLaY AR AnBIE " on)

i s the anpumturepf e pirteulirpobnipe pmploytd Bigtrate af ebnpovedrskassanibe i on. The
compounds _desided ARAE T BEIAHMLDISLERRR HALAGANAIRUR oANd any
route of admnistration effective Tor tre ting or lessening the severity of
sai d di seasmly(ridrydedanpPeot infpetablo Mpowhdisnscan albep@parebyséngapring thea dosage of
bet ween 0. 01, - 01%n0 in It /osko els?grd Xlic\f\éeceiri%li]stiol %i%t arle%gr%aﬁlblel \xtfithstbo%u lti%isu%g so be
under st ood T HA&L a specific dosage and treatnent regi nen ¥ or any particul ar
patient w | [00t#pendompaitioas foardced yr akinhbalhoinistration ateugediffcatine acti vity of

t he specific conpound enpl oyed, the age, body wei ght, general health, sex,
diet, time of adm nistration, rate of excretion, drug conbination, and the
judgment of the treating physician an8®the severity of the particular

di sease being treated. The anount of the conpound will also depend upon the
particul ar compound in the conposition. [00155] Dependi ng upon the
particul ar protein kinase-nediated conditions to be treated or prevented,
addi tional drugs, which are normally adm nistered to treat or prevent that

-, b a4 . -,



RA, azathi oprine, cycl ophospham de, and sul fasal azi ne; i nmunonodul atory and
I nmunosuppressi ve agents such as cycl osporin, tacrolinus, rapanycin,
nmycophenovat2eimsézabi | , i nterferons, corticosteroids, cyecoghupbhvenrcse,
azat hi oprine, and sul fasal azi ne; neurotrophic factors such as
acetyl cholinesterase inhibitors, MAO inhibitors, interferons,
anti-convul sants, ion channel blockers, riluzole, and anti Parkinsoni an
agents; ag es%ﬁosit%estv&}ﬁ&tdaﬂ 8c Eﬁﬁﬂb@yﬁ&%ﬁg’%ﬁle th%@@&ﬁpo’iﬁl& kkznﬁ%m%i@ bl ockers,
ACE |nh|b|tors diuretics, nitrates, calciumchannel blockers, and statins;
agents for MonEEHHNG oKFipispts oF easaeresush ehcesea buierinobisthsleas elycol ohal est yr ani ne,

i nterferonsg, od di sorders such
as cortrcostgégﬁd§Q&%§??a{M@ ﬂ%ﬁ”ﬁ%gﬁ?%ﬁ“£ JE%?gaﬁhnggg%grs and agents
for treati ntgmpmméﬂhemfeﬁal}eltdn Yworrehtyrs osmmah@vgamﬁare@h@bhﬂ dctive [ 00158] As

i nhi bitors of B} Qfein kinases, the conpounds described above are also
useful in bro glcal sanpl es. For exanple, the conpounds are useful in
inhibitlng WﬂﬁﬂérnDMMg@Emmaﬁthmkmynﬁmnawbh@h@@hmﬂmﬁ®amﬂh¢uﬁmhenmerm

" bi ol ogi cal _ sanp [ anTex Vi vo

sanple, i ndPaGT ﬁreamg l?trlrons’tge i’?’r‘?v{&fs %OlutlonérstXur qﬁirég{ 6 Paﬁ(‘éhetS racts thereof;
bi opsi ed n&keveamq@bmamnEMnhﬂomuasﬁﬁﬁﬁ&h&ﬂbmﬁMﬂHQQMsnmhemﬁnﬁ and bl ood,

saliva, urine ces or.oth ody fl |ds or,extracts

Sher oot oo RS ek PR R R SRR ey B R o b ear sampl e
i s useful }‘@phme%lmarfbﬁwatmh dﬁtﬂ’rﬂ@$ﬁﬁd etylaaiobpaﬁre alﬁﬂ@Wﬂetﬁlﬁlat@dﬁ@s %&ngs Ki L: [ 3 t he
art. Exarrp es .0 Suc POoSes. in ut a im to, 00

t ransf usi onVityp &ﬁﬁ%pﬁ&ﬁﬁﬁ IgygnLiey- o/ﬁdé{a?ralﬂb.terw&reagrpa@ SV lﬁh%Vtealreage

[ 00160] Thead@edrmuﬁt ARSI nBENRIAT @y of SQnRehdio tﬁmdsﬂdadms@f protein
ki nases in brologrca and pat hol ogi cal phenonena the stud

i nt racel | ul 2rused- grigh desegn e eandis hade Bndijeol ag pdigynyige @aerrnwla@ ein

ki nases; ang td}fo5e HRafuat 'A‘B%m%ﬁ@d LbARR @f ARGV %e@?&h&elfs‘e@l?esﬁlx'd?h' bitors.
Exanples of such uses include, but are not limted to, biological assays
such as enzt%eorae@a%cramhecsém T@age@lcaals@aryétrol{eébxelﬂ}ermldartgqr@ret y of the
conpounds Y in vivo or
in a cell ﬁ?ﬁg&ﬂhghﬁmg%gégs gk&ﬁ QEéC gggg%ﬁﬁ dgkg?hf gplnhrbltron of
ei ther the WPHEEe éh@nMW?v‘@pcwﬂmamésé@@ﬂmd@@xeﬁndh@ﬂ@@ﬁuﬂ@ﬂed ki nase.
Alternate i i [ bitor to bind
to the pr ot%fér?t%?l encas %QY& SqH&Q(t“ﬁa agssotl?rgg{%rﬂ%eﬁlis'lttérré&lbyogasahQgrlo%)cplat)el ling the

i nhi bi t or pinhadationo Smhrdxtnpg$1t1m$cakeamramgedtdaeorﬁimgnct)netluquIcrs nels&naonpl ex and

det erm ni r]gtht hﬁ ayn%ceotg al ogr{nﬁ!at?o%ealnd %%“”d re arecli) % sornlréln nd 8 1n%Orrpetl tion
experi nment & &' MW 1SR Bi Pors are ™ At P 4 th kI'i48E bound to
known r adi odmgeyinsbenEylatoehei okbtharsmtabmpﬂas&vmme@slsamompﬁniomym in the art.
For exanpl detail ed ndi.t i ons, for P1k?2 and Plk4 are set
Forth i usbbs PiorEssbEBa mb BaT A0 i e o 5 s AR PR | ng. or

preventing @grrsifg agoite condi tions/ di seases descri bed above, the conpounds
descri bed ahove can be fornul ated jn pharmaceuti cal accept abl e
fornulatlon§8¥ﬁ%t blstoswRaYdy d F%P’%gwoﬂb%ﬂgﬁ@gm&“ﬁﬁﬁbﬁﬁﬁ %ally acceptabl e
carrier, adiomdftioRthateficed B folRAAESIn M% HSE Torke A hb e “Anit t&i8ge
pharnaceutrcally acce table conpositigns conprise a conpound descri bed
above in anfoEPfE&s e éﬂﬁﬂﬁﬁ“cﬁ dméﬂﬁv@b%ﬁ%PmVnk%ﬁﬁﬁlgem ®Bhar maceutical |y
accept abl e GRELLAE tre@fichY Fh eac@runﬂ%mtﬁhﬁg a\WRigeRrrhif&d YAeSGy d3nNctRRd al |

sol vents, diluents, or other liquid vehicle, dispersion or suspension aids,
surface actigterialgaaulated foguedner thealgured shorapkitiaesisrngptionalbrinlasioeigiiony agent s,
preservati vigg, a§194a%)lg i?érgqqgefuﬁc cédj%ﬂ Cal,ie 30 %]%%n'chlkﬁe fof'® 1?%'&1% to the
particul ar dosage P esrre Rem ngton's Phar maceut i cal  6i e ces,

Si xt eent h Edis¢ piome ofEmuinplavderly |dnsee (e kabPuth] to o mpraComes EadayonWhea, ;| 1980)

di scl oses v e accept abl e
conposrtroﬁgﬁgﬁ%%ﬁﬁﬂ&£55£§ g%gﬁ’&££¥H£§£%%ﬂ§Ba |gﬁ%§ﬂg%§%¥kéxcept

i nsof ar as @nlyd«zsenifbmm@rmabf thaacrtweconnmilndrm 4 wnif dvsagrpatn willevawyi t h t he
conmpounds cﬁ enthQ%e }83 %u%ﬁhoat e %qg%%rqgcﬁqanﬁcgsrrable bi ol ogi ca
effect or ot Rerwise I eraﬁ? ina er 8ts manner Wit h any ot her
conponent(s&hmﬁwﬁhmnpha&mnmhuﬁmﬁ@Kﬂyn@h;hp@amm@mﬂmmmdsohgd@tmdys use is
contenplated to be within the scope of this invention. As used herein, the
phrase "side effects"” enconpasses unwanted and adverse effects of a therapy
(e.g., a prophylactic or therapeutic 8%ent). Side effects are al ways
unwant ed, but unwanted effects are not necessarily adverse. An adverse
effect froma therapy (e.g., prophylactic or therapeutic agent) m ght be
harnf ul or unconfortable or risky. [00164] A pharmaceutically acceptable
carrier may contarn |nert |ngred|ents mhlch do not unduly |nh|b|t the

Y S T



(such as twin 80, phosphates, glycine, sorbic acid, or potassium sorbate),
partial glyceride m xtures of saturated vegetable fatty acids, water, salts
or el ect rwbyvam3mach as protam ne sul fate, disodi um hyacogsmwiphasfhat e,

pot assi um hydr ogen phosphate, sodium chloride, or zinc salts), coll oidal
silica, magnesiumtrisilicate, polyvinyl pyrrolidone, polyacrylates, waxes,
pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, nethyl cell ul ose,
hydroxypropw&gmﬁﬁpylcelIquse, wool fat, sugars such as |actose, glucose
and sucrose; starches such as corn starch and potato starch; cellul ose and
its derivatives such as sodi um carboxynet hyl cellul ose, ethyl cellul ose and
cel lul ose aggﬁﬁﬁgﬁq@g> ed tragacanth; malt; gelatin; talc; excipients
such as cocoa butter and suppository waxes; oils such as peanut oil,
cottonseed oil; safflower oil; sesame oil; olive oil; corn oil and soybean
oi | ; gl ycol Exampleh: 3ethdgyPandopingded,”, biripethykotoypo-67e8, Ytepablydroest ers such
as et hyl ol J&periando[45+h1.4] dazepire2-ylgune)-Bufefloxybmpzeagent s such as magnesi um
hydr oxi de and al uni num hydr oxi de; al gi ni c\ acjod; pyrogen-free water;

i sotonic saline; Ringer's solution; g cohol , and phosphate buffer
solutions, as well as other non-toxLﬁ\c npat e lubricants such as sodi um
| auryl sul fate and magnesi um st eanate)naswel I as col ori ng agents,

gweet enilng, flavoring and perfum ng
agents, preservatives and anti‘oxihfamnys | so be present in the

conposition, according to the jud he formul ator. [00166] The
conpounds descri bed above, and pharjmaceutically acceptabl e conpositions

t hereof can be adm nistered to humane and other animals orally, rectally,
parenterally, intracistemally, in?raﬁaginally, intraperitoneally, topically
(as by powders, ointnents, or drops), bucally, as an oral or nasal spray,

or the |ikeMethogendlethyloh(cyélep aylamino)-2@fdimethylpropotdatrhydleodidoridecat ed. The
term "parenteral” as used herein includes, but is not limted to,

subcut aneous, intravenous, intranuscular, intra-articular, intra-synovial,
intrasternal, intrathecal, intrahepatyc, intralesional and intracrani al

i njection or infusion techniques. Speéiéi%ally, the conpositions are

rel easi ng agents, coating agentgs,

adm nistered orally, intraperitoneally i ntravenously. [00167] Any orally
accept abl e dosage form i ncl udi ng, but t>limted to, capsules, tablets,
aqueous suspensions or solutions, can be used for the oral adm nistration.
In the case of tablets for oral us carriers commonly used include, but
are not limted to, |actose and co tarch. Lubricating agents, such as
magnesi um stearate, are also typically added. For oral adm nistration in a
capsul e for ef 1.l uen i de. | ac a [ nst arch. \Wen
aqgeous sus@gﬁgﬁongkgggqF§8§$¥%Q§%%?m%P§?hgzgg’?ﬂggggﬁgfégghgredient is
conbi ned w méthexyrd-sicthyl-pgp-d ralosyapanidiy hglaag@n.s g, 1.161esl) iredCMog@it)ai n

sweet eni ng, flavori r. coloring agents may .al so be added. [00168] Liquid
dosage T or merBrenpar 3 BF KGR HiEphaLn Mg omaPe o it a o,

phar mac eutl etz 4%@&9.%&1&1&@1@&%' 8O & anibichk féﬁiiwﬂaﬁllr@&%migﬂl Mix@8s,

suspensi ons, syrups and elixirs. In addition to the active conpounds (the

conpounds d&diuisd gvitsaly Birarbensée qquerir dolaesrd exrctas trisy WHAREY N i nert

di luents conpambyiaigedelcRombBRe@MasRidG tBstine] Ricd QX AITRIE fillRE @hg OF Ot her
sol vent s, solub|I|Z|ng agents and enul sifiers such as ethyl alcohol,

i sopropyl alobshsIremerhid lcegredhthanobile oyl whigherastfbtereg éifoygh aeilicshol , benzy!
benzoat e, AAAPHIBAPMY Ehlling dinoBYl MbRG@hycol . dimethyl for mam de, oils
(in particular, cottonseed,” groundnut, corn, germ olive, castor, and

sesane oi | sPP18Y]y cBripmobileeted athyds difsohfedrity¢thel (6&hd) coofrdlty 8tthdlemedgl ycol s

and fatty acid esters orbjtan, an i Xt ure her eof, Besjdes inert

i uents et HELGBAGE Sht B nPB S The S A AT s ERLEER e et ¢ ng
agents, emudded yrdpinkasotld Bokpdgifitgatag € 0H2 g s VB tenhdr digudrh aeer i ng, and
perfum ng agents. [00169 Lid age forns for aral adm nistration include
apsul es. et g e hefigpst £ AEne Gt Bt ARt S osage

fﬁr s, the_m(}sr:e.\&lia@mmb th BivEIeEE1 y\d(dyblogéntﬁ@faﬁlb)-g,aﬁiiﬂqaﬁylplgpanoate_

phar maceuti c accept a excipient or carrier such as sodiumcitrate or
di cal ci um plﬁ’gé‘ﬁﬁ@flge W‘&Lt?yﬁmlf ?qq‘ldé??%ﬁg’ ExeleNadt éDgllﬁclh“Sa@Hs%)a]r-éhes,

| act ose, sucrose, glucose, mannitol, and silicic acid, b) binders such as,
for exanple, carboxynethylcellul ose, alginates, gelatin,

pol yvi nyl pyrrolidinone, sucrose, and -8tacia, c) hunectants such as
glycerol, d) disintegrating agents such as agar--agar, calcium carbonate,
potato or tapioca starch, alginic acid, certain silicates, and sodi um
carbonate, e) solution retarding agents such as paraffin, f) absorption
accel erators such as quaternary ammoni um conpounds, g) wetting agents such

o r I o, I R T 1 N 1 e o, . T



[00172] I nj ectabl e preparations, for exanple, sterile injectabl e aqueous or
ol eagi nous suspensions may be fornul ated according to the known art using
sui t abl e Wo2ParssEISE or wetting agents and suspendi ng agenrdaB20itveo2sieril e

i njectable preparation may also be a sterile injectable solution,
suspension or enulsion in a nontoxic parenterally acceptable diluent or

sol vent, for exanple, as a solution in 1,3- butanediol. Anmong the

accept abl e yehqod 89, 1a$17d1§73t2\H3m)52 bhat ey be £opipyeds 85 efvve}@rso Ringer's
sol ution, i sotoni ¢ sodi um chi or'ide solution. I'n addition,
sterile, fl&édﬂéﬁpé %ﬁkﬁ&bﬁwentlonally enpl oyed as a sol vent or suspendlng
medi um For this purpose any bland fixed oil can be enployed including

SyTLet ¢ TRAoa . BTSSR Anfd Bl ofafols ouch, 23 ol el

formul ati ons can be sterilized, for xanple by filtration through a
bacterial-retaining filter, or by i porating sterilizing agents in the
formof sterile solid conpositions whichcan be dissolved or dispersed in
sterile water or other sterile injectablife mediumprior to use. [00174]
Sterile injectable fornms may be aqueous Qr ol eagi nous suspensi on. These
suspensi ons may be fornul ated accor di to techni ques known in the art
usi ng suitable dispersing or wetting{agents and suspendi ng agents. The
sterile injectable preparation nayli’yo be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for
exanple as a solution in 1, 3-butanediol. Anong the acceptabl e vehicles and
solvents t h[@t)lmy Methgma(ogyleden@rlanmm Y dirﬁ&tmg@rdpenm lutdraehloaidel(3i s ot oni ¢

sodiun1ch|o ut| rJIe ed .o
convent i ona ’& 3@% m%éw:1%§ﬁh£ dwgﬁﬁ WHSTITS % me%$sé%ﬁm%hls
pur pose, amymbmamdnﬁbmedummmtﬂmymbdh&mmhm%emmOMQimdﬂﬁgjemnwheh&mdnnno- or

der Pat vesoant iu phsisd redds defamiar i Corbnrel W E8FAe natura

phar maceut i @@l R¥aca6€ RPL@E MEnQ tb $hiclSpER 288 wad éhl'{ﬁedqmlth PHF CR%HPAndOI |
especially in their polyoxyethylated versions. These oil solutlons or

suspen3|ons“%@QaamﬁwﬁéﬁﬁﬁﬁFﬁﬂa ar dhig AchiEhes 2anl ebHYbuigkidgeddedgpd di sper sant ,
such as carbpxy Rl HB/ lTh@ ﬁﬁ;lt‘cdje Q€ c6l{ce1§t}a'i@d| 186 peltS| Bﬁﬁt%él Réh a@SALSBLh are
commonly used In the formulation of pharnmaceutically acceptable dosage
f orms |nclud%hgieﬁ®M@Edﬁ§ @ﬁmaedswengﬁwﬁﬁog@ﬁhefb@bhhnnly used surfactants,

such as Twe §B@Q§ t&oQr llaki ity
enhancers wﬁggﬂ”é e Cco ? &¥%§% %h%gﬁu %g /@ Ngﬁpﬁgghaggutlcally
accept abl e kdlGHm)| 1.guild;5 (ZH rm)t hdé (dbsade0flordn@Hmay, 183sb7b@Hused for the
pur poses of 7 r o e effect of the
active conpoﬁ%égyg%%lﬁi%?igﬂ% FLOE%(%(?ﬁEn d%@%&g Pg:%g sl ow t he absorption
of the compound from subcutaneous or intramuscular injection. This nmay be
acconpl i shedMethpdtCheertrbatydB-(@-dhilara+Senigop pamsdiod-yaf( cyelopsityl) hinind)-A52- anor phous
mat eri al w dimepndpropedter sol ubility. The rate of absorption of the conpound
t hen depends upon its rate of dissolution that, in turn, may depend upon
crystal size and crystalline form Alterlnatively, delayed absorption of a
parenterally adm ni stered conpound form{s acconplished by dissolving or
suspendi ng the conpound in an oil vehic¢l & Fnjectabl e depot forns are nade
by form ng m croencapsule matricesi”o e npound i n bi odegradabl e

pol ymers such as polylactide-polldl i dex pendi ng upon the ratio of
conpound to polyner and the nature of t particul ar pol ymer enpl oyed, the
rate of conpound rel ease can be controled. Exanpl es of other biodegradabl e
pol ymers include poly(orthoesters) anﬂ'>aly(anhydrides). Depot injectable
formul ati ons are al so prepared by entrappi ng the conpound in |iposones or

m croemul signs that are conpatible with body tissues. 0176] Conposi ti ons
for rectal QP18%4gi tﬁﬁTbuﬁ’d%(chp?I&Ylﬁ%‘Hma?@ -dmethy rRrepanp3te bdpf‘ﬁo?s ¢-87i es which

can be preplﬂﬁl@ljwkaysﬁﬁb&id@ﬂﬁﬂé%o@ﬁﬁﬂeﬂﬁr pRAMNd DN W HBbiR B@ami rritating
excipients or carriers such as cocoa butter, polyethylene glycol or a

supposi t or yoigERondsi(2hoag: éoééwraoléweraﬁéiieéln%“ ¢ KPRYIOR TR WRSCOPdi d at body
tenperature and therefore nelt in the rectumor vaginal cavity and rel ease
the active conpound. [00177] Dosage forns for topical or transdernal

adm ni stration include ointnents, pastes, creans, |otions, gels, powdlers,
sol utions, sprays, inhalants or patch&% The active conponent is adni xed
under sterile conditions with a pharmaceutically acceptable carrier and any
needed preservatives or buffers as nay be required. Ophthalmc fornul ation,
eardrops, and eye drops are al so contenplated as being within the scope of
thIS |nvent|on Additionally, transdernal patches mhlch have the added
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\0 Method A: Methyl 3-(cycl opentyl am no) -2, 2-di net hyl pr opanoat e

hydrochl oride [00180]1, 3,5-tricyclopentyl-1,3,5-triazinane (112.9 g, 387 3
nmol ) andwQDRe1mBt3sexy- 2- net hyl - prop- 1- enoxy) -t ri met hyl - eCrapm1¢/2Q85% g,
1.162 nol) in DCM (1 L) was stirred at OC foll owed by dropw se addition of
trifluoronethanesulfonic acid (4 nmL, 45mmol) . The m xture was stirred at
anbi ent tenperature overnight. Mxture was diluted wth sat. bicarbonate

aqueous sol gt n racted. tw ¢ ] L yers were
4% a‘ﬂg B (?ﬁﬁﬁrtro ﬁﬁ&ggyﬁﬂéﬁ% I\%w oo ngl&zg’lagidg l@ol vents renoved

)
conbi ned, washed Wi ine, drie Sy, filtered
to | eave a posddivate. Fobinlxeureivks sthiied bt aalgert tdmperagde pharwghfhThe mixhirea pl ug
(800nt silica) t] .t h 0-5% X c. [0 | S.. ile red oil
was di ssol v‘g% qlﬁtegtt%ger% Owgh-g)ﬁ%?f ééggﬁ %&rﬁ%@@@ve}[aﬁ%@%ﬁﬁ@y 0é1|r£§§v addi ti on of
HC1 i n et hepuridindbg télnme dhrbmatograhlpuiS8e0mPealicaptletny eitth&Y e(ly0@mtk)e: wvas added and

pi nk solid isolated. filtration (.160.629). The nother.liquors were
P omeentr at it aht b s bbb iR O, s Bficl Ftner IREIRAE ik pHRL VoI S
i sol at ed asctheft®giee rebcuityd S -(CDeMIdH0Snitropy@imidinaeilfiyyclopentyl)amino)-2,2-

3- (cycl opent.yl am no) - 2, 2- di. pet hyl pr.opanpoat e hydr.o or.i slightly

o sor P b BTeRgbiE 5o YRR e RGBTy RECEDLE 1% By o

1.87-1.97 (JH .46H, 3, 052158 (2, my1 .632.70(2H 2m(, 2H2- 1090, (28, & 1(2H.9s) , 3. 50-

3.57 (1H, "&2 3. 77 (3H, s% Met hod B: tert-butyl '

3 (cyci operfelh B8 28: 9. HrHeon prtphiorte - FoolEey: M ) 399.

3- (cycl opent yl am no) - 2, 2- di net hyl - propanoat e hydrochloride (3 g, 12.73

{ngol )bwfas dM%ﬁth\lﬁMét&yﬂfﬂ@i@rﬂﬁﬁbﬁ@,ﬂﬂ%ﬁeﬁ%ﬁoUS ZIQ car bonaéa e SOlTlﬁtF i (()Qbml)
en brine r iAo R5Lnfttopyridid-2-yBimin ¢ te N

e adaod t e GADES ot O o HEROhABGL M 12.73

mml) in THF at 0C. Reaction m xture turﬁe\g/to thi ck paste and was dil uted

with THF (20nl) and stirred at anbient te rggure for Ihr. A further 2nl

of 1M but oxi de added and stirred fory NOTH i Xxture was concentrated to a

paste, diluted with ethyl acetate angl\ hed h water(x2), brine and

concentrated to give tert-butyl 34N N

N

(cycl opentyl am no) - 2, 2- di net hylqur gpanoat e{as an oil (2.6g, 85%. NWVR CDC13

1.18- 1.2 (6H, m, 1.27-1.35 (2H, 1(9H, s), 1.50-1.58 (2H, m,

1.63-1.72 (2H, m, 1.78-1.87 (2H, , 262 (2H, s), 3.02-3.08 (1H, m ; M
C

(ES+) 242.1 Method C tert-butyl

3-42-chloro-5-nitropyrimdin-4-y gcl opent ypam no) - 2, 2- di net hyl propoat e

[00184] tert-butyl 3-[(2-chloro-5-nitro-pyrimidin-4-yl)-cyclopentyl-amino]-2,2-
dimethyl-propanoate (1.5 g, 3.760 mmol), methyl 4-amino-3-methoxy-benzoate
(817.5 mg, 4.512 mmol) and DIPEA (728.9 mg, 982.3 uL, 5.640 mmol) in 4-
methylpentan-2-ol were treated under microwave at 140C for 2 hours. The mixture
was concentrated and purification by flash chromatography, eluting with 5%
ethylacetate/petether to remove impurities followed by 10% ethylacetate/pet ether to
clute product, gave methyl 4-(4-((3-tert-butoxy-2,2-dimethyl-3-
oxopropyl)(cyclopentyl)amino)-5-nitropyridin-2-ylamino)-3-methoxybenzoate as a
yellow oil (1.25g, 61%). NMR CDCl; 1.18 (6H, s), 1.46 (9H, s), 1.52-1.58 (2H, m),
1.63-1.70 (2H, m), 1.72-1.80 (2H, m), 1.92-1.98 (2H, m), 3.62-3.68 (1H, m), 3.85-4.0
(8H, m), 7.55 (1H, s), 7.72-7.75 (1H, m), 8.12 (1H, brs), 8.5 (1H, d), 8.97 (1H, s);
MS (ES+) 544.1 (ES-) 542.1

Method E: Methyl 4-(9-cyclopentyl-7,7-dimethyl-6-0x0-6,7,8,9-tetrahydro-5H-
pyrimido[4,5-b][1,4]diazpine-2-ylamino(0-3-methoxybenzoate
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1: 73" [00183] tert-butyl 3-(cyclopentylam no)-2, 2-di nmet hyl - propanoat e

(21.44 g, 76.39 mmol) was suspended in petroleumether (296.4 nlL) : DCM

(118. 6 nmiwoand/sesbsum bi car bonate (25.67 g, 305.6 muvl) paenB2add@dss The

reaction m xture was cooled to OC and 2, 4-di chl oro-5-nitro-pyrimdine

(14.82 g, 76.39 nmol) was added portionw se. The m xture was stirred at

anbi ent tenperature overnight. The m xture was filtered to renove

i norgani cs, concentrated to give a viscous yellow oil and purified by

col utm chr omat ogr aphy (800ni silica) elut ngcmnth 5% et hyl acetate: petrol.

The oil thus obtained oil was dISSO|V her and triturated with
petroleum ether to give tert-butyl

3-((2-chloro-5-nitropyrimdin-4- Y¥M )a

.Illne d (24. 4q, 80@6 NVR CDC13 1. 18
N 63-1. 0 (2H m, 1.72-1.80 (2H,

65 (1 3.92 (2H, s), 8.9

| ) am no) - 2, 2-
di met hyl propoate as a yeIIOM/crast
(6H, s), 1.46 (9H, s), 1.52-1.58
m, 1.92-1.98 (2H, m, 2.62 (2H,
(1H, s); Ms (ES+) 399.1 Method D
4-(4-((3-tert-butoxy-2,2-di nmet hyl- 3—q
oxopropyl)(cyclopentypanlno) 5- nl@rodwrldln 2-yl am no) - 3- met hoxybenzoat e
[00184] tert-butyl
342 CE' Fro raemsqrommmmm(wtwwmdmmw azi noj - 2, g ) )

i met hyl - pr opanoat e nmet am no- 3- net hoxy- benzoat e
(817.5 ny, %Oswywlspeawﬁa@npti\n(wgﬂ -r%gvlargle@ Fmsthoxgpegzytethgld in 4-

nEthV'penta@z@?&ﬁmM@HECRTﬁéhﬁgv%ﬁ@@ﬁaﬂkﬁﬁQM@M%ea&mﬂéﬁ%@ﬁﬁwks%3®%UfS The
m xture was_concentrated and purification by flash chronato , eluting

with 5% et Wilceb atieldganel nide fl%létufee‘ﬁ‘ﬁ\ﬁé“?%&‘rﬁof $ Baurs gnd C@ngty 0%
et hyl acet at g/ d?lel;edf‘sgch%d ih & Hﬁaecd%é?ﬁ’dféﬁ THEM STl Wikpeated until a

4- (4-((3-tert-butoxy-2, 2-di net hyl-

oxopr opyl ) (xJlevoplhwed C)bé’cﬁli‘eﬁo)ThE—Sﬁ]ild W@ﬁwmeﬁﬂ?ﬂm agatig apid 632 BLhddsxybenzoat e

1551 56 (3R Safe 31 Rty BN fRede M IR GRS S on .
3. 62- 3. 68 (filkdredhrough &Fitedand cOBdentraryd. Purifsati(d by flash chioméerapkbof 1H, m, 8. 12
ﬁ/b}!{_‘ hylbr 5). 5811ca ggall '1’11‘[1%2 W1t1§2%7me(t}}anol/B&M to ren(loEV%-'iPanrﬁﬁes %olfowed)oy ?g'“% 1 Method E

4- (9- cycl opaethynb/DCK4, @a@h&kﬂlﬁ@(@@ye}oﬁeﬂyl& 79d1hethyah§oddw 758'1})§etralli§idd@[ 4,5-b][1,
j] ((jld,z‘ép![ gret %—65{1@}?@8 OSZE](E{T&Q Z%%Eneo 3 lnet OXy Et)]enzoate ag a pale yellow

OXODF Opyl ) (%M@ (6H0aiat W%)aNl\/IR)Q?D@'lgFll 2r@eRyd)l dsni 32 YJ}BH%)HD)’23-85%4HIQ%))/ben20at e
(1.2 : reated w w se addition of

I T LRt A SRR o TR AR D TSR SR A1 B3

hours and cppcamt bal e¢5t(@Ha§) ©1d-7.77 e, 504 yed H, 8) DU @-d zrmmcent rated. This
process was repeated until a yellow solid was obtalned his solid was

suspended in acetic acid (20 nl) and Fe (184.8 , 3.310 mml ) was added.

The ni xt ur eMgihed s MeshyldoOgyclopentylss, ?r?)ﬁlflmeﬂlﬂ-ﬁ@?‘e'&ﬂtﬂa? -Higthyded-Phe and

concentr at emvrnmsip[4iS-MX,flldrﬂzwanHelamnwwdnﬁh@?qbawteon silica gel, eluting

with 2% met hanol /DCM to renove |npur|t|es follomed by 15@6nethanoI/DGw

gave net hyl

4- (9-cycl opentyl-7, 7-di net hy1- 6- oxo- ﬁ/%;i -tetrahydroSFprr|n1d0[4 5-b][1,
e |as

4] di azepi ne- 2- ylanlno 3- met hoxybenzo al e yell ow solid (650ny,
67% . NVR CDC131.32 (6H, s), 1.52+k76 , 1.72-1.85 (4H, m,
2.02-2.08 (2H, m, 3.32 (2H, s)g. 3. 92 (3H s) 3.98 (3H, s), 5.32-5.4 (1H,
nm, 7.23- 7.26 (1H, brs), 7.55 ( : 2 7.77 (3H, m, 8.53 (1H, d) ;
M5 (ES+) 440.1 Method F: Methyl

4-(9-cycl opentyl-5,7,7-trinet hyl-6-oxo-6, 7,8, 9-tetrahydro-5Hpyri m do[ 4, 5-b]
[ 1, 4] di azepi n- 2-yl am no) - 3- net hox zoat e

[00186] Methyl 4-(9-cyclopentyl-7,7-dimethyl-6-0x0-6,7,8,9-tetrahydro-5H-

pyrimido[4,5-b][1,4]diazepine-2-ylamino-3-methoxybenzoate and dicesium carbonate
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[00186] Met hyl

4- (9-cycl opentyl-7, 7-di net hyl- 6- oxo-6, 7, 8, 9-t et rahydr o- 5SHpyri m do[ 4, 5-b] [ 1,
4] di azepiwe-28tyd3essbno- 3- met hoxybenzoat e and di cesi um carbonBoao/(kEsF 6 ny,
0.3640 mmol ) were mxed in DMF. Met (103.3 ny, 45.31 pL, 0.7280 mmol ) was
then added and the reaction m xture was stirred at roomtenperature
overnight. The m xture was diluted with ethylacetate, filtered through

smal | pad ofj1§6hig @864@%&@1;\%}’@Iﬁ&eﬂntmd%f(wﬂgh?gdﬁi@ﬁpﬁmotrat ed to a
yellow solid. Purification by flash chromatography on silica gel, eluting

wi th 1% netmaabvapthep added angriheigaction mixture was stirred at room temperature
4-(9-cycl Op@v%ﬁ))f%lt b nﬁx{ufe' ?&td’!}iﬂea Qi@ @acgtat% ﬂferre%ttfn%a%ﬂp§rﬂa'lﬁ?g9)¥” m dof 4, 5-

b] [1, 4] diazepi | am no hoxy bénzoate as a w solid (47ny,
56% . NWR GB(DJ@BWaSZBd (vBe¢ Wil water, QEeiaIﬂ@OQ@Hratﬁfi to aJyeBQW iolgBP(uzlliﬁd;atl

2.02-2.08 0 3H, s),
5.27-5. 34 § asmcmo%‘ égragrw?;“ 5?%‘?1 g%bélé%l@?’“&‘( iﬁ%‘)@t‘y %"eﬁ?@ﬁ((m rr)?
7.88 (1H, 3 (9 @/cﬁﬁer(till—ﬁ7a)trlmeth/ﬂ 6(&&67,85946‘[1%(3@8-31'1 -ApnidoNEt-hod G

3- cl open tri ana 001 Met hyl
S-Ecq,ycl ogené 1511 @ﬁ:azeé% - -y%méno =S XB’B% 8ast ?ﬁeﬁltggrﬁoo? (dae gg/lﬁ) 12. )7/3
ol ) was dNsRoCDed 11286 (m,tsmarsam Fee(2H3 B 169 h8E(4(BHn0,1230M))8@2}ﬁ1ﬂi)eat ed to 90
Cin a seal t e.r | | d 0ol 10 anbi ent
erper at ur 6 SHATE He ot henr - PenBvad 6 hsks - frd (Chdak st Mas
purified bybr§)917 BHLEG Ry, orat7omr @ahin), FF M G B dxt1 O1Ae) +MEBYERIHAM3H)1 to gi ve the
sub-title c ng as a colourless oil (1.18 g, 47%; 1H NWVR (400.0 Mz,
Dl\/BO)dl #>2 1.22 - 1.33 (m 2H), 1.39 - 1.51 (m 2H), 1.53 - 1.72
(m 2H), 248(s 4H) 2.56 (d, J = 4.5 Hz, 3H), 2.89 -2.96 (m 1H) and

8.07 (br s, mbioa AB-E&SkroperdtRmino)NG2.0:2) tribith Maideod H:
3-1(5- brom) 2-chl oro@?&r%’ﬁ‘lﬂtzl n- li4110) )-cyté ogeﬁfﬁﬁhgm nopN, 2, 2-

trimet hyl - propanam de [00188]

3-(cycl opentyl amino) - N, 2, 2-t ri net Ayl p'ﬁ%ﬁ@m’ de (665 ngy, 3.353 mmol) and
5- brono- 2, 4-di chl oro-pyri m di ne ( , 373.7 [IL, 2.921 nmmol) were
di ssolved in EtOH (10 nm.) and DI P 511.4 ng, 691.9 nL, 3.957 mmol) was

added. The to stir at fl ux t ra er ni ght .
The ol vent MEEN  RlolaEs e GibasmnR bl & inet Farcitinb R BE EhBHE: BEhy Soi um
chr onmat ogr apphs Iﬁﬁiol) k&@a’miﬂlﬂﬂaﬂ B@ihﬁl@in)mé Q3@iw &n K] (SSIlihH) lahd Eeaﬂcrd@@luct as a
brown oil (266ny, 1H NWR ( 1 03 1.54-1.83
(m 8H), 2% Q'@ a S§H§ fuge %V@ﬂtl%ht reacztmz‘svaS( %ﬁé torqgp! tO?n%*fnt d, 1H), 8.63
(s, 1H); Nﬁeﬁ&rd’t}ue&%&l 1 sofent(rerho@@9s ucuo. The crude product was purified by

column chromatography (0-5% MeOH/EtOAc + 1% NH4O0H) to give the sub-title

compound as a colourless oil (1.18 g, 47%); 1H NMR (400.0 MHz, DMSO) d 1.02 (s,

6H), 1.22 - 1.33 (m, 2H), 1.39 - 1.51 (m, 2H), 1.53 - 1.72 (m, 2H), 2.48 (s, 4H), 2.56

(d, J =4.5 Hz, 3H), 2.89 - 2.96 (m, 1H) and 8.07 (br s, 1H); MS ES(+) 199.1, ES (-)

not seen.

Method H: 3-[(5-bromo-2-chloro-pyrimidin-4-yl)-cyclopentyl-amino]-N,2,2-
trimethyl-propanamide

[00188] 3-(cyclopentylamino)-N,2,2-trimethyl-propanamide (665 mg, 3.353 mmol)
and 5-bromo-2,4-dichloro-pyrimidine (666 mg, 373.7 uL, 2.921 mmol) were
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Met hod |: Methyl 4-(5-brono-4-(cyclopentyl(2,2-dinethyl-3-(nmethylam no)-3-
oxopropyl ) am no) pyri m di n-2-yl am no) - 3- net hoxybenzoate | 100189]

345- br onow®-20tl03656 pyri m di n- 4-y1) - cycl opent yl - am no] - NP2TAB2010/002655

trimet hyl - propanam de (266 ng, 0.6825 mol) and net hyl

4- am no- 3- net hoxybenzoate (185.5 ng, 1.024 nmmol) were dissolved in EtOH (2
m.) and Water (8 nL) and treated with HC1 (134.5 [IL of 37 %W v, 1.365
mol ) . Heat 4iabvi@inEOYe1 0l and S8HA t59 130 %@f9h§”§3¢5’7%ﬁ562 wald renove
solvent in vacuo. The reaction m xture was ltuted wi th Et OAc/ NaHCO3 and
extract ed viddpd. Fhomectiontyeas eBaedfe dtioat gefhix dereperature vyerpighie The sabebn{ Na2504) ,
filter and

chr omat ogra‘gﬁr}gﬁg\;e{dg}g %%(7)4% Et 0Ac>é I?’isﬁug%dagp&lﬂ&%g%ﬁe scg%n?ﬁgr%hc?npound as a
bei ge oil (BW%@OP@MMDM\BVQﬂl@@utetlﬂlﬂ-lzrod@h@@)brdvv@og@@mg, BY9); 1H. 44- 1.69

S, 4 11 (g ogpamg ohesSre e gt Tt S0 RS0 s %9 &

(d, 1H), 8.1, ¢.83 (qui) 1H3.738 ((s|H)1$H3 antHB MBES(d) 391.6; E8.(5 382.0. 1H) ; I\/B ES( +)
536.0, ES (-) 534.1. Method J Met hyl

4-[(9-cycl & h_ - 6= 0X O em 9 ;
b] 11, 41di az "PE‘SP%P?‘B&@W Er_é 6%‘8;1 éfﬁ Qe 1’6‘6?‘@!8‘1“%%y|

4- (5- br ono- Y%W&Wno) 3-

oxopr opyl ) am no) pyri m di n- 2 yl am no) - 3- get hoxybenzoate (84 ng, 0.1572 mmol)
and Cs2CO3 (74.25 nmg, 0.2279 mmol) di ssol ved in di oxane (2 nm) and
Pd2(dba)3 (4.319 ng, 0.004716 mpl )\a tphos (7.279 ng, 0.01258 mmol)

were added. Heat to 100 C overni
repl eni shed and the reaction
30 minutes.) The solvent was re

t.NTh H}%s and Pd2(dba)3 were
un m crowave conditions (120 C for
d i acuo and the crude residue
purified by columm chromatographyy (0 to 100% Et OAc/ Petrol) to give the
title conpound as a beige solid , 59%; 1H NWMR (400.0 MHz, DvVsO d
1.25 (s, 6H), 1.72 - 1.82 (m 4H), j1.85 - 1.95 (m 2H), 1.98 - 2.04 (m
2H), 3.35 (s, 3H), 3.54 (s, 2H), 3.99 (s, 3H, 411(5 3H), 5.34 (quin,

1 7.66 5 o-pvinA8in o m and 8.64 (d,
1|I:I)D VS ESE@?I% 31?(5%% Iﬁéia Clud} %ﬁnﬁgoclﬁyl éf& pe ﬂe‘fzeﬁlgelsq@[;% ovi ded her(m n

ar e i ncor polfigctyl-pepaiami er@@ﬁ @géh@32 é@f?OIb?ldrféﬁf@flé‘r?é@no -AdnatfEy- herei n, al |
abbr Vi a | O Y(TREb S1:AN £ AMYANFOBS LS PR SRNLari flo 85 used in

the contenporary scientific literature. See, e.g., Janet S ed., The
ACS Styl e Gjllddl@ated\wwhﬁiﬁl(l3f405rMIAQ|ﬁ3ﬂoﬁ)w/Vahd6E@m0@r Heat 2h@) %‘doverm%ism ngt on,

D.C: Aneri S toq}%l‘étﬁ %mp%?a%r@gﬁ/d reljnggg solvent in vacuo. The reaction mixture was
diltuted with EtOAc/NaHCO3 and extracted with EtOAc. The combined organic
extracts were dried (Na2S04), filter and concentrated. The crude residue was purified
by column chromatography (0 to 100% EtOAc/Petrol) to give the sub-title compound
as a beige oil (84 mg, 23%); NMR (400.0 MHz, DMSO) d 0.97 (s, 6H), 1.44 - 1.69
(m, 8H), 2.45 (d, ] =4.4 Hz, 3H), 3.58 (br s, 2H), 3.84 (s, 3H), 3.96 (s, 3H), 4.11
(quin, 1H), 7.32 - 7.34 (m, 1H), 7.52 (d, ] = 1.8 Hz, 1H), 7.61 (d, 1H), 8.07 (s, 1H),
8.38 (s, 1H) and 8.43 (d, ] = 8.5 Hz, 1H); MS ES(+) 536.0, ES (-) 534.1.

Method J: Methyl 4-[(9-cyclopentyl-5,7,7-trimethyl-6-oxo-8H-pyrimido[4,5-
b][1,4]diazepin-2-yl)amino]-3-methoxy-benzoate
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[00101]It is to be understood that while the invention has been descri bed
I n conjunction with the detail ed description thereof, the foregoing
descri pt iwo 20s1/03p866nded to illustrate and not |limt theprPstap®iabozbite

i nvention, which is defined by the scope of the appended clains. O her
aspects, advantages, and nodifications are within the scope of the
followng clains. CLAIMS What is clained is: 1. A nethod of preparing
conmpound represented by Structural Formnul a (Io), or a pharmaceutically
acceptable salt thereof: R8 10 1\1 R

é)é

[00190] Methyl 4-(5-bromo-4-(cyclopentyl(2,2-dimethyl-3-(methylamino)-3-

a

oxopropyl)amino)pyrimidin-2-ylamino)-3-methoxybenzoate (84 mg, 0.1572 mmol)
and Cs2CO03 (74.25 mg, 0.2279 mmol) were dissolved in dioxane (2 mL) and
Pd2(dba)3 (4.319 mg, 0.004716 mmol) and Xantphos (7.279 mg, 0.01258 mmol)
were added. Heat to 100 °C overnight. The Xantphos and Pd2(dba)3 were
replenished and the reaction heated under microwave conditions (120 °C for 30
minutes.) The solvent was removed iz vacuo and the crude residue purified by column
chromatography (0 to 100% EtOAc/Petrol) to give the title compound as a beige
solid(42 mg, 59%); I1H NMR (400.0 MHz, DMSO) d 1.25 (s, 6H), 1.72 - 1.82 (m,
4H), 1.85 - 1.95 (m, 2H), 1.98 - 2.04 (m, 2H), 3.35 (s, 3H), 3.54 (s, 2H), 3.99 (s, 3H),
4.11 (s, 3H), 5.34 (quin, 1H), 7.66 (s, 1H), 7.74 (d, 1H), 7.98 (s, 1H), 8.17 (s, 1H) and
8.64 (d, 1H); MS ES(+) 454.1, ES (-) 452.1.

[00100] All references provided herein are incorporated herein in its entirety by
reference. As used herein, all abbreviations, symbols and conventions are consistent
with those used in the contemporary scientific literature. See, ¢.g., Janet S. Dodd, ed.,
The ACS Style Guide: A Manual for Authors and Editors, 2nd Ed., Washington, D.C.:
American Chemical Society, 1997.

[00101] It is to be understood that while the invention has been described in
conjunction with the detailed description thereof, the foregoing description is intended
to illustrate and not limit the scope of the invention, which is defined by the scope of
the appended claims. Other aspects, advantages, and modifications are within the

scope of the following claims.
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R2 -1 .INJR3 NNN 1IR4 RIR6 (1) wherein: Rl is -H C1.6 aliphatic,
C3-10 cycl oali phatic, C6.10 aryl, 5-10 nenbered heteroaryl, or 3-10
menber ed wetzerigsywwbyl , wherein each of said aliphatic, egcthBalio/pizass c

aryl, heteroaryl, and heterocyclyl groups represented by RL is optionally
and i ndependently substituted with one or nore instances of Ji, each
R2, R3, R4, and R5 is independently -H, hal ogen, cyano, Cl.6 aliphatic, or
C3-10 cycl oaliphatic, wherein each of said aliphatic and cycl oaliphatic
groups represented by R2, R3, R4, and R5, respectively, is optionally and

I ndependent |y substitut ed with one BrA e instances of J2, J3, J4, and J5,
respect i vel yWhatisclaimgdisi onaj |y R2 and RS, together with the carbon atomto

whi ch t hey e att forma C3 7 cycl oal atic is optionally
Substi ¢ Ut ot t B EBOG PrePEEE AuTRmEL BB By S ot OFors * ra and .
t oget her W tghatnhaecutiedllyaccepabisalitheredfi ch t hey are attached, forma C3.7
cycloaliphatic ring that is optionally ablbstltuted with one or nore

i nst ances of JB; 0]
N
X

R2
RL J\/:[ aR3

NN N™S R4

R1 R6R5

()] ,

wherein:

R'is-H, C1.¢ aliphatic, Cs.jo cycloaliphatic, Ce.10 aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each of said aliphatic,
cycloaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by R'is
optionally and independently substituted with one or more instances of J h

each R?, R%, R%, and R’is independently -H, halogen, cyano, C,.¢ aliphatic, or
Cs.ocycloaliphatic, wherein each of said aliphatic and cycloaliphatic groups
represented by R%, R? R*, and R’, respectively, is optionally and independently
substituted with one or more instances of J2, J°, J*, and JS, respectively;

optionally, R? and R’, together with the carbon atom to which they are
attached, form a C;_7 cycloaliphatic ring that is optionally substituted with one or more
instance§ of JB;

optionally, R? and R*, together with the carbon atoms to which they are
attached, form a Cs.7 cycloaliphatic ring that is optionally substituted with one or more
instances of JB; '

optionally, R* and R’, together with the carbon atom to which they are
attached, form a Cs_; cycloaliphatic ring that is optionally substituted with one or more
instances of J&,

Réis -H, C,saliphatic, Cs.jo cycloaliphatic, Cs.o aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each of said aliphatic,
cycloaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by R® is
-optionally and independently substituted with one or more instances of J°,

R is -H, C,.s aliphatic optionally substituted with one or more instanced of JA,

or Cs.5 cycloaliphatic optionally substituted with one or more instanced of J3; or,
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optionally, R4 and R5, together with the carbon atomto which they are
attached, forma C3_7 cycloaliphatic ring that is optionally substituted
wi t h one wo 20mw636nst ances of J13; R6 is -H Cl.6palriiptad/nessC3- 10
cycl oal i phatic, C6.10 aryl, 5-10 nenbered heteroaryl, or 3-10 nenbered

het erocycl yl, wherein each of said aliphatic, cycloaliphatic, aryl,

het eroaryl, and heterocyclyl groups represented by R6 is optionally and

i ndependently substituted with one or nore instances of J6; R7 is.-H
Cl-6 aliphatic oFtipnaIIy substituted with one or nore instanced of JA, or
C3- 8 cycl oalPpenaty R’ siseiherntuth Ry agd the pitroganaéprnforthichriels attachssy it anced of

JB; or, optipRahbetedhbierd-PIRTRAL thats biliokdiya0sktituRa Wiintoh@8&Rordt om t o whi ch it
is attached, forms _g 5-7 nenbered heterocyclic ring that is optionally
substi t ut ed 'WAFSGAL 81 nore instances of JB; and R8 is -H or RO; ' R9
is Cl.6 aliphati R® ®rHG3RE cycl oal i phatic, wherein said aliphatic group is

i ndependently angooptionally substjtuted wth one or nore instances of JA,
and whor e n S, drel rodiing Ee GeBtiTE: Mep S el e Dot | onal | v

substi t ut ed indepéndemiy aod oprionalyisnisti@red @dth ofie dBjore instanceeafdh, add | s

i ndependent | . Of . (G- [ 4 [ ' I it L5/l one or nore

i nst ances of%f?;m Srald.cé}dgag@h&lggﬁoﬁ?s @’%Lénﬁ%"ﬁg’j E(;d §ﬂ;ﬁ§$lfjé%§l§s§%‘m‘é‘ é%endent ly M or
G . 6 al i phatoneoopere bwahdeyofslibstituted with'one or nore instances of M each .

T is independent Ly, hal RU&iRndeRNPT of NQRtiphalid\bptitially sdbktitthed With ©ACH Z1 1S
i ndependently a unit consisting of one or nore groups independently

sel ect ed fr dtfre Wegageofpsconsi sting of -NR-, -0-, -S , -C(0)-, -C(=NR)-
-C(=NOR) -, and - SRMR,:14 15, and I is independently M, or C,.¢ aliphatic optionally

substituted with one or more instances of M; _

each T is independently halogen, oxo, -NO,, -CN, Q', -Z'-H, or -Z%-Q%

each Z'is independently a unit consisting of one or more groups
independently selected from the group consisting of -NR-, -O-, -S-, -C(O)-, -C(=NR)-
, -=C(=NOR)-, and -SO;N(R)-;

each Z? is independently a unit consisting of one or more groups
independently selected from the group consisting of -N'R-, -0-, -§-, -C(0)-, -C(=NR)-
, -C(=NOR})-, -§(0)-, and -S(O),-; '

each Q' is independently Cs.;o cycloaliphatic, Cs.1o aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each Q' is independently and
optionally substituted with one or more instances of )<

each Q? is independently C, aliphatic, Cs.1o cycloaliphatic, Ce.1o aryl, 5-10
membered heteroaryl, 3-10 membered heterocyclyl, or Q'-Q', each of which is
optionally and independently substituted with one or more instances of J<; or each Q2
together with R and the nitrogen atom to which it is attached, optionally forms a 4-7
membered heterocyclic ring optionally substituted with one or more instances of J®;
and

each J? is independently M or C,.s aliphatic optionally substituted with one or
more instances of M;

each M is independently halogen, oxo, -NO,, -CN, -OR’, -SR’, -N(R*),
-COR’, -CO3R’, -CONR’3, -OCOR’’, -OCON(R’),, -NRCOR’, -NRCO,R’,
-NRCON(R)3, -S(O)R’’, -SO,R”’, -SO;N(R’)2, -NRSO2R”?, -NRSO;N(R )2, Ci.19

cycloaliphatic, 3-10 membered heterocyclyl, Cs.19 aryl, or 5-10 membered heteroaryl,
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each Z2 is independently a unit consisting of one or nore groups

i ndependently selected fromthe group consisting of -NR-, -0-, -S ,
-C(0)-, -wWO20R)036566- C(=NOR)-, -S(0)-, and -S(0)2-; PCEABI100002655

i ndependently C3.10 cycloaliphatic, C6_10 aryl, 5-10 nenbered heteroaryl,
or 3-10 nenbered heterocyclyl, wherein each QL is independently and
optionally substituted with one or nore instances of .1Q each Q is
i ndependently Cl1_6 ali phati c, C3.10 cycloaliphati c C6. 10 aryl, 5-10
menbered heteroaryl, 3-10 rrerrber ed heterocyclyl, ?1 each of which is
optional ly at’t‘ﬂ?“’i"‘rﬁﬂ@b@ﬁél‘éﬁY‘i"SP“E}E'f‘Bg’t}iele{Pﬂé“éIY‘vﬂ’X'H"‘?J'i‘f‘ée’ %8S i nst ances of JQ
or each Q2, rteehbesy Wiid bptibnalp dnd fAeepBhdehBORBstiafiIithonei @brei t 1S at tached,
optionally forns a_4-7 nenbered heterocyclic ring optionally substituted
with one or 'ﬁ%*}"&e“ﬁét ances of JB; and each JQ is independently M or
Cl16 aliphatic opéacbnai inyepemd@aﬂy Hudred). (,um;ihlana;)meeadenﬁgee\ei wil @hads of M

ezci:(c:]g Miscoiz ‘%%%&E’W &%&’Sdﬁagﬁglﬂ{’ﬁ% forr s memb?\ﬁgozw N ER)CEN(R’)Z

-S(O)R", - S@ZRYocychsmg\I()ﬂoyﬂly beNBSBRRUed WNRBEIN(NRI istarCss 0" ,cycl oal i phati c,
3-10 menbered h 1 | I
menber ed hetgf gc?:é%c?éhald?ﬁ@l% 19 Ry al R£nc%p%<?1 Fﬂﬁgrﬁfnﬁ%aﬂ?# ﬁ{a eoary

wherei n each of sal C atic, eroc teroaryl
groups repr egemeenlsw@yesmf ﬂsowp\tomorgsﬂupy t%ﬁféierma\émmv Pﬁyméeukyéwht uted with

one or nore ¢ QStANegsd, FbrmPi- 7membere@ﬁe@é?oé?cl'iéldg%g%‘z?m@erﬂglsﬁbs’u{ﬂt&r Cl-6 _
ali phatic, or each R together with 2 and the nitrogen atomto which it is

attached, optithaiapy ‘VOFFH}SWE“&OW 7 menbered heterocyclic ring optionally

bei ng substi t ut e@thVRt’ﬂ@dé@erﬂéntmll'.@alnﬂhﬁt‘i@dbﬁ@ﬁall?fwbgﬁuted with oneR@brdl 1S
i ndependent llXS H or .6 aliphatic optionally substituted with one or nore

i nstances of Cesé’f two R groups, together with the nitrogen atomto which
t hey are attacheehch i’ mdapeﬂd%tIM&ﬂadmheé@bwﬁdndtmg bi iatpgepbioonal |y bei ng

substituted Wt Ry, png, orgm & LRsh aREESc Ay B oco(c,-cs alkyl), -cOC1-Cy
alkyl), -CO;H, -CO2(C,-C; alkyl), —O(C,-C,4 alkyl), Cs.7 cycloalkyl, and C;.4
cyclo(haloalkyl);
each JB is independently selected from the group consisting of halogen, oxo,
-CN, -OH, -NH,, -NH(C-C4 alkyl), -N(C,-C; alkyl),, -OCO(C,-C4 alkyl), -CO(C,-C4
alkyl), -CO;H, -CO»(C,-C; alkyl), -O(C;-C,4 alkyl), and C;-C, aliphatic that is

optionally substituted with one or more instances of J*; and

qisOorl;
comprising the steps of:
a) reacting a compound represented by Structural Formula (A):
R1 1 0

12
NT R
/Ik _ R?
LGy N7 ON<AY R®
Rs RS R

(A) g
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each R' is independently Cl4 aliphatic optionally substituted with one or
nore i nstances of JA; each JA is independently selected fromthe group
consi sti nyoabi1imsbmgen, oxo, -CN, -COH, -NH2, -NH(Cl-C4 al pgiriB2010M63655C4
al kyl)2, -000(C1-C4 alkyl), -COCl-C4 al kyl), -CO2H, -02(Cl-C4
-0(C1-4 al kyl), C3_7 cycloal kyl, and C3_7 cycl o(hal oal kyl); eac

| ndependently selected fromthe group consisting of hal ogen, oxo,

al kyl),
h JBis

“NH2, . - NH(C1-C4 alkyl), -N(Cl-C4 al kyl)2, -000(CI-C4 aIkyI) 00(01-04

aIkyI) -C2H, -0 Cl-Ca al kyl), -0(Cl-C4 al k and
i s optional Ivythéﬂm&l(’ peepdpitaple ﬁ°”5ﬁ‘8"5c}? f"r’i‘Blaé”i“H%‘g‘ﬁﬁecP

Cl
4 By g

1; conprising the steps of: a)reacting a ;@orrp(s)und represent ed by

Formula (A):

R R2 LG Ng R3 o
| xA/E

RG R5 R4
Formula (B): ®) )
wherein:
R is —NHR", and R"is halogén; or R''is —-OR", and R'?is -NO»; and
R"?is-Hor Rg;

R" is Cy6 alkyl; and
LG is a suitable leaving group; and
b) i)  whenR'Zis-NOy, andR'" is -OR"™:
1) cyclizing the compound represented by Structural Formula (B)

under suitable cyclisation conditions to form a compound represented by Structural

Formula (II):
ﬁ( ¢

(I RS R5 : and

2) optionally reacting the compound represented by Structural
Formula (HI) with R°-LGa, wherein LG; is a suitable leaving group, to form the
compound represented by Structural Formula (I), wherein R3is other than -H; or

ii) when R'Zis halogen, and R'! is —-NHR":

D cyclizing the compound represented by Structural Formula (B)
under suitable cyclisation conditions to form the compound represented by Structural
Formula (I); and

2) optionally, when R" is —H, reacting the bompound produced
from step b), ii), 1) with R®-LG,, wherein LG is a suitable leaving group, to form the

compound represented by Structural Formula (I), wherein R®is other than -H.

2. The method of claim 1, wherein R' is optionally substituted C,.¢ aliphatic,
optionally substituted C.10 aryl, or optionally substituted 5-10 membered heteroaryl.
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| R6 RS R4 (A) wth HNRLR7 under suitable conditions to forma conpound
represented by Structural Formula (B): wherein: R' is -NHR13, and Rl12 is
hal ogen; wo 2R1/636566OR', and R12 is -NO2; and R13 is -H ®CcTRB2016062655 Cl_6
al kyl; and LG is a suitable |eaving group; and b)i)when R12 is -NO2, and
R'" is -OR": ,

3. The method of claim 2, wherein R’ is —H, or optionally substituted C.
aliphatic.
4. The method of any one of claims 1-3, wherein R® is —H, optionally substituted

C,.6 aliphatic, optionally substituted Cs.7 cycloaliphatic, optionally substituted 3-7
membered heterocyclyl, optionally substituted phenyl, or optionally substituted 5-6

membered heteroaryl.

5. The method of any one of claims 1-4, wherein each of Rz, R} R*and R’ is
independently -H, halogen, optionally substituted C,_ aliphatic, or optionally
substituted Cs.7 cycloaliphatic; or optionally R? and R, R*and R*, and R* and R’,
respectively, together with the atom to which they are bound, independently form an

optionally substituted Cs.7 cycloaliphatic ring.

6. The method of any one of claims 1-5, wherein R® is —H, or optionally

substituted C,.¢ aliphatic.

7. The method of any one of claims 1-6, further comprising the step of reacting a
R1 1
RZ
H\N q R3
Re RO R
compound represented by Structural Formula (C): (©) with a compound

represented by Structural Formula (D): to form the compound

represented by Structural Formula (A), wherein LGs is a suitbale leaving group.

8. The method of claim 7, wherein each of LG, and LG, independently is

halogen.

9. The method of claim 8, wherein LG, and LG are both -CI.

10.  The method of any one of claims 1-9, wherein R'?is -NO,, and R" is ~OR™.

-102-



1) cyclizing the conmpound represented by Structural Fornula (B) under
suitable cyclisation conditions to forma conpound represented by

Struct ur avoBormsbse(11): 11R2 R7,R3 IjiNR4 R6 RS (I11) PCT/IB2010/002655 2)
optionally reacting the conpound represented by Structural Formula (I1)
with RO-L&2, wherein L& is a suitable |eaving group, to formthe conpound
represented by Structural Formula (1), wherein R8 is other than -H or
ii)when R12 is hal ogen, and R' is -NHR13: 1) cyclizing the
conmpound represented by Structural Fornula (B) under suitable cyclisation
conditions to formthe conpound represented by Structural Formula (1); and
2) optional Iy, WIBmEAR ofClaidl, 10/ eteedin RY isd\g akgnpound produced from step b),
ii), 1) with RO-L&, wherein L& is a suitable |leaving group, to formthe
conmpound represent ed by Structural Formula (I) wherein R8 is other than
-H 2. The nellzhodThxfmeihcai ofiahy ongtod claimn] lewhesndpfls(haiagdnyarslljﬁblbl—t uted C 6

al i phati c, NHR'?.

13. The method of claim 12, wherein R'? is —Br or -1, and R"? is Cy.¢ alkyl.
14, The method of claim 13, wherein R'? is -Br.

15.  The method of any one of claims 1-14, wherein:
each Z' is independently -N(R)-, -O-, -S-, -CO;-, -C(O)N(R)-, -OC(O)N(R)-,
-N(R)CO;-, -N(R)C(O)N(R)-, -C(O)N(R)CO,-, -SO;N(R)-, or -N(R)SO,N(R)-; and
each Z? is independently -N(R)-, -O-, -S-, -CO;-, -OC(O)-, -C(O)N(R)-,
-N(R)C(O)-, -OC(O)N(R)-, -N(R)CO;-, -N(R)C(O)N(R)-, -C(O)N(R)CO»-, -S(O)-,
-SO;N(R)-, -N(R)SO2-, or -N(R)SO2N(R)-.

16. The method of claim 15, wherein R' is C,.4 alkyl substituted with Q' and
optionally further substituted with one or more substituents independently selected
from the group consisting of halogen, oxo, -CN, -OH, -NH,, -NH(C,-C, alkyl),
-N(C;-C4 alkyl),, -OCO(C;-Cq alkyl), -CO(C;-Cy alkyl), -CO,H, -CO2(C,-Cy alkyl),
and —O(C,-C4 alkyl).

17. The method of claim 15, wherein R' is C.10 ary! or 5-6 membered heteroaryl,
each optionally and independently substituted with one or more substituents
independently selected from the group consisting of T and C,.¢ aliphatic optionally
substituted with one or more instances of T; and wherein each T is halogen, cyano,
Q', -N(R)H, -OH, -SH, -CO,H, -C(O)N(R)H, -OC(O)N(R)H, -N(R)C(O)N(R)H,
-SO,N(R)H, -N(R)SO,N(R)H, -S(0),Q% -N(R)Q?, -0Q?, -SQ?, -C0O,Q?, -OC(0)Q?,
-C(OINR)Q’, -N(R)C(0)Q, -N(R)CO,Q%, -OC(OIN(R)Q?, -C(O)N(R)COQ?,
N(R)C(OIN(R)Q?, -SO,N(R)Q?, -N(R)SO,Q?, or -N(R)SO:N(R)Q.

18. The method of claim 16 or 17, wherein R” is —H, or C.¢ alkyl.
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optionally substituted C6-10 aryl, or optionally substituted 5-10 nenbered
heteroaryl. WD 2011/036566PCT/ 1B2010/ 002655 3. The nethod of claim 2,
wher ei n RYOi2811/036566r optional |y substituted Cl-6 ali phatceaB20do/ootkss net hod
of any one of clains 1.-3, wherein R6 is -H, optionally substituted ClL_6
al i phatic, optionally substituted C3.7 cycloaliphatic, optionally
substituted 3-7 nenbered heterocyclyl, optionally substituted phenyl, or
optionally substituted 5-6 nenbered heteroaryl. 5. The nethod of any one
of clainms 1- 4 wherein each of R2, R3,, R4 and R5 is jinde endentl -H,

hal ogen, opt!Ponallheymespaskaficlaim &ty Whareig Ky %élf’tl‘%‘a"yo?“b%ﬁ‘tt’fdo(ﬁélalk‘}i ghbstl t ut ed
C3. 7 cycl oaldppkraty @bstﬂﬁted)@“@ﬂaélk}y R2 and R3, eand R4, and R4 and R5,
respectively, together wt h the atomto which they are bound, independently

form an optignal stlt ring. 6. The nethod of
any one of % néxel ﬂ)%m@wﬁgg rg Igsr:ial |y substituted Cl.6

al i phati c. corrpound represent ed by Structural Forrml a (0O:(Owth a
conpound ' 12ILG MuGBeth@iifesEnt®ehbyinStahiot RAMA) RFand Rillsandemnd¢rdyt o f or m t he
conpound -H, or optionally substituted C;. alkyl; or optionally R%and R, together with the

atom to which they are bound, form an optionaily substituted Cs.7 cycloalkyl ring.

22. The method of claim 21, wherein:
i) R?is -H or Cy.; alkyl; R® is C,.3 alkyl; R* is —=H or C,.3 alkyl; and R’ is
. —=H or C.3 alkyl; or
ii) R? and R? together with the atom to which they are bound form a Cs.7

cycloalkyl ring; R*is~H or Cy3 alkyl; and R’is-Hor C3 alkyl.
23. The method of claim 22, wherein R* and R’ are both -H.

24, The method of any one of claims 17-23, wherein R' is pheny! optionally
substituted with one or more substituents independently selected from the group
consisting of T and C,.¢ aliphatic optionally substituted with one or more instances of
T; and wherein each T is halogen, cyano, -N(R)H, -OH, -CO;H, -C(O)N(R)H,
-OC(O)N(RH, -N(R)Q?, -0Q’, -C0:Q’, -0C(0)Q%, -CON(R)Q’, -N(R)C(0)Q’,
-N(R)CO,Q?, -OC(O)N(R)Q?, -C(O)N(R)CO,Q?, or -N(R)C(O)N(R)Q~

25.  The compound of claim 24, wherein R’ is —H.
26. The method of claim 25, wherein R® is optionally substituted Cs.¢ cyclealkyl.
27.  The method of any one of claims 1-26, wherein R' is optionally substituted

aryl or optionally substituted heteroaryl.

28.  The method of any one of claims 1-27, wherein q is 1.

-104-



represented by Structural Formula (A), wherein LG3 is a suitbale |eaving
group. 7. The nethod of claim7, wherein each of LA and L& independently
i s hal ogewo 208/03d3s6 net hod of claim8, wherein LA and pGzZiBrero/baess - Cl .
9. The nmethod of any one of clains 1-9, wherein R12 is -NO2, and R' is
_ORla. WD 2011/ 036566PCT/ 1B2010/ 002655 11. The nethod of C ai m 10,
wherein R14 is Cl1.6 alkyl. 12. The nethod of any one of claim1l-9, wherein
R12 is halogen, and R11 is - NHR13. 13. The nethod of claim 12, wherein
R12 is -Br or -1, and R13 is Cl1-6 alkyl. 14. The nmethod of claim 13,
wherein R12 is -Br. 15. The nmethod of any one of clains 1-14, wherein:

29. A method of preparing a compound by Structural Formula (III):

'?8
|\1 X N R2
7 3
Ty
R? re R
an

or a pharmaceutically acceptable salt thereof, wherein:

R'is -H, C,. aliphatic, Cs.1o cycloaliphatic, Ce.10 aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each of said aliphatic,
cycloaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by R' is
optionally and independently substituted with one or more instances of J h

each R2, R3, R", and R’ is independently -H, halogen, cyano, C;.¢ aliphatié, or
Cs.iocycloaliphatic, wherein each of said aliphatic and cycloaliphatic groups
represented by R%, R?, R*, and R, respectively, is optionally and independently
substituted with one or more instances of JZ, % , J4, and J°, respectively;

optionally, R? and R?, together with the carbon atom to which they are
attached, form a C;.7 cycloaliphatic ring that is optionally substituted with one or more
instances of JB;

optionally, R* and R?, together with the carbon atoms to which they are
attached, form a C;.7 cycloaliphatic ring that is optionally substituted with one or more
instances of JB;

optionally, R* and R’, together with the carbon atom to which they are
attached, form a Cs.; cycloaliphatic ring that is optionally substituted with one or more
instances of JB;

RS is -H, C,.s aliphatic, or Cs.1p cycloaliphatic, wherein each of said aliphatic
and cycloaliphatic groups represented by R® is optionally and independently
substituted with one or more instances of J°;

R’ is -H, C,.¢ aliphatic optionally substituted with one or more instanced of J4,
or Cs.g cycloaliphatic optionally substituted with one or more instanced of JB; or,

optionally R’ together with R' and the nitrogen atom to which it is attached, forms a
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each Z1 is independently -N(R-, -0-, -S-,-C(O)N(R)-, -0C(0O)N(R) -,
-N(RCXR2-, -N(RCO)N(R -, -C(O)N(R C2-, -S@E2N(R)-, or -N(R) S02N(R)-; and
each Z2 iwoindapessdently -N(R)-, -0-, -S-,-0C(0)-, -C(OpNTRB2010/008653) C(0) -
-0C(O)N(R) -, -N(RC®2-, -N(RCOONR -, -C(O)N(R C®2-, -S(0)2-, SXE2NR)-
-N(R) SO02-, or -N(R) SO2N(R)-. 16. The nethod of claim 15, wherein Rl is Cl1.4
al kyl substituted with QL and optionally further substituted with one or
nor e substituents independently sel ected fron1the group consi sting of

hal ogen, oxo NH2, -NH(Cl-C4 alkg -N?Cl C4 al kyl) 2,

-000(Cl - aﬁkwwbereme@w@& rigg (gt if optiopeibUbStYER WA OBIR| ) and - 0( CL- C4
al kyl). 1 7.Hﬁ§maaﬁMbampf claim 15, mhereln RlL is C6.10 aryl or 5-6

menber ed heteroag %g optionally and independently substituted with one
or more substitu8ntsst pendently sel ected fromthe group consisting of T
and C1.6 aliphat R&xs@khl@haﬁd yr Gulogdicalipliaticl whieteln saidenliphiaticrgroep |snstances of T;

and wherein .each T is halo A

~C(0) N(R) H, ‘%{*ﬁ'}ﬁ’f‘i\'}{yﬁj‘ﬁ"m‘ R R el R ﬁ?ﬁ“g"“e g@%ﬁ% %SWC%RT(JR)S*‘E‘BM( R) H,
- EIE % %@ NYfR)G@Q%aldr@Q@allphﬁ@g;uil?ﬂ%@%“g;@ aﬂ%‘ g&"g@(Ns@?RN(W@‘;‘O-QN( R) C(0) 2,
) ' on - N(R
- N(R) S02Q2, 99(,9%%@6% f-’eﬁ(. 18. The et hod of cl Zﬂgn)lgzor 17, \(mZa?gl n R7
is -H or Cl.6 apq(:w is mdependentlyTor C).s aliphatic optionally substituted with one or

more instances of T;

each of J2, J3, J%, J°, and J® is independently M, or C, aliphatic optlonally
substituted with one or more instances of M;

each T is independently halogen, oxo, -NO,, -CN, Q', -Z'-H, or -ZZ-QZ;

each Z' is independently a unit consisting of one or more groups
independently selected from the group consisting of -NR-, -O-, -S-, -C(O)-, -C(=NR)-
, -C(NOR)-, and -SO;N(R)-;

each Z? is independently a unit consisting of one or more groups
independently selected from the group consisting of -NR-, -O-, -S- , -C(O)-, -C(=NR)-
, -C(=NOR)-, -S(O)-, and -S(O)s-; |

each Q' is independently Cs_io cycloaliphatic, Ce.10 aryl, 5-10 membered
heteroaryl, or 3-10 membered heterocyclyl, wherein each Q' is independently and
optionally substituted with one or more instances of JQ;

each Q? is independently C,aliphatic, Cs.1o cycloaliphatic, Ce.10 aryl, 5-10
membered heteroaryl, 3-10 membered heterocyclyl, or Q'-Q', each of which is
optionally and independently substituted with one or more instances of J?; or each Q?,
together with R and the nitrogen atom to which it is attached, optionally forms a 4-7
membered hetel:ocyclic ring optionally substituted with one or more instances of JB,
and

each J?is independently M or C, aliphatic optionally substituted with one or
more instances of M;

each M is independently halogen, oxo, -NO,, -CN, -OR”’, -SR’, -N(R’),,
-COR’, -CO3R’, -CONR’;, -OCOR’’, -OCON(R’)2, -NRCOR’, -NRCOzR’,
-NRCON(R’), -S(O)R”’, -SO2R’*, -SO:N(R’)2, -NRSO2R’’, -NRSO;N(R’),, C3.10
cycloaliphatic, 3-10 membered heterocyclyl, Ce.10 aryl, or 5-10 membered heteroaryl,

wherein each of said cycloaliphatic, heterocyclyl, aryl and heteroaryl groups
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WO 2011/ 036566PCT/ 1B2010/ 002655 19. The net hod of claim 18, wherein R6 is
-H, optionally substituted C1_6 alkyl, or optionally substituted C3_7
cycl oal kywo 280/0Bbss6 et hod of claim 19, wherein R8 is - HpConBL10/60285Ky| .
21. The method of claim 20, wherein each of R2, R3, R4 and R5 is
| ndependently -H, or optionally substituted C1_6 alkyl; or optionally R2
and R3, together with the atomto which they are bound, forman optionally
substituted C3_7 cycloal kyl ring. 22. The nethod of claim 21, wherein:
i) RRis -Hor ClL.3 alkyl; R3 is Cl.3 alkyl: R4 js -Hor Cl1.3 alkyl; and R5
is -H or Cl_"SPrEeRigq by Yyis optionally ang )“d?@"‘gﬁ PSSRy e Rf At he at om t o
whi ch they anganbewneP;forma C3.7 cycloalkyl ring; R4 is -Hor C1_3 al kyl;
and R5 is -Hor Cl .alh | . . 23. The nethqd.of claim 22 mﬂ ein R4 and R5
are both -1 24 FREREPRSAL) S se oo o osder HEREMR R 7S pheny!
optional | y the nitrogen atom to which it is attached, optionally forms a 4-7 membered
' heterocyclic ring optionally being substituted with one or more instances of JB;
each R’ is independently —H or C,_ aliphatic optionally substituted with one
or more instances of J*; or two R’ groups, together with the nitrogen atom to which
they are attached, form a 4-7 membered heterocyclic ring optionally being substituted
with one or more instances of J?;
each R” is independently C,_4 aliphatic optionally substituted with one or more
instances of J4; and _
each J* is independently selected from the group consisting of halogen,oxo,
-CN, -OH, -NHg, -NH(C,-C4 alkyl), -N(C;-C4 alkyl),, -OCO(C;-C4 alkyl), -CO(C,-C4
alkyl), -CO;H, -CO4(C,-C4 alkyl), —O(C,-C4 alkyl), Cs.7 cycloalkyl, and Cs.4
cyclo(haloalkyl);
each J® is independently selected from the group consisting of halogen, oxo,
-CN, -OH, -NH3, -NH(C,-C4 alkyl), -N(C;-C4 alkyl),, -OCO(C,-C4 alkyl), -CO(C;-Ca
alkyl), -CO;H, -CO4(C,-C4 alkyl), -O(C,-Cs alkyl), and C,-C, aliphatic that is
optionally substituted with one or more instances of J4;

comprising the steps of:

- a) reacting a compound represented by Structural Formula (A):

R11
12
NI R
/lk — R?
LG; N~ TNAY R?

Rs RS R
(A)

with HNR'R” under suitable conditions to form a compound represented by Structural

11
N R1§ Y
1 )
R1\N)\/NIN aRY
R

rs RER

: , (8)
ormula (B): ,

" wherein:
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substituted with one or nore substituents independently selected fromthe
group consisting of T and C1_6 aliphatic optionally substituted with one or
nor e i nstwoees/B6s66; and wherein each T is hal ogen, cyaroraBNi6pddess OH,

-CO2H, -C(O)N(RH, -0C(O)N(RH -NR @, -0, -02Q,

-0C¢(0) 2,

-C(O)N(R)Q2, -N(R) ¢(0)Q2, -N(R)CR2Q, -0C(0)N(R)Q, -C(0)N(R)CoQ2, or
-N(R) C(0) N(R) @. 25. The conpound of claim 24, wherein R7 is -H 26. The
met hod of claim 25, wherein R6 is optionally substituted C3-6 cycl oal kyl .
27. The met hod of any one of clains 1-26, wherein Rl is optionally

substituted aryl 98Goptional |y substituted heteroaryl.

28. The net hod of any

one of clains 1-R7,is Wner€jand & %iShalogen; WR 2 QLU aabKPETADRE22d 0/ 002655 29. A
met hod of prepar iansﬁogﬁm)ound by Structural Forrmula (I11):

R"“isC6 alkyl; and
LG is a suitable leaving group; and
b) i)  whenR'2is-NO,,andR'" is—OR'":

1) cyclizing the compound represented by Structural Formula (B)

under suitable cyclisation conditions to form a compound represented by Structural

Formula (II):

xﬁ s

RG Re "
(n ; and

2) optionally reacting the compound represented by Structural

Formula (II) with R°-LG,, wherein LG, is a suitable leaving group, to form the

compound represented by Structural Formula (I) wherein R¥is R’; or

ii) when R'?is halogen, and R!'is -NHR"3:

1) cyclizing the compound represented by Structural Formula (B)

under suitable cyclisation conditions to form the compound represented by Structural

Formula (I); and

2) optionally, when R" is —H, reacting the compound produced

from step b), ii), 1) with R®-LG,, wherein LG, is a suitable leaving group, to form the

compound represented by Structural Formula (I) wherein R® is R’

30. The method of claim 29, wherein:

R' is optionally substituted Cs.1o aryl or optionally substituted 5-10 membered

heteroary];
each Z' is independently -N(R)-, -O-, -S-, -CO»-, -C(O)N(R)-, -OC(O)N(R)-,
-N(R)CO;-, -N(R)C(O)N(R)-, -C(O)N(R)COZ- -SO;N(R)-, or -N(R)SO2:N(R)-;
each Z%is independently -N(R)-, -O-, -S-, - , -CO7-, -OC(0)-, -C(O)N(R)-,

-N(R)C(O)-, -OC(O)N(R)-, -N(R)CO»-, -N(R)C(O)N(R)—, -C(O)N(R)CO»-, -S(O)-,

-S(0)2-, -SO:N(R)-, -N(R)SO-, or -N(R)SO,N(R)-;
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(111) or a pharmaceutically acceptable salt thereof, wherein: R is
-H Cl1.6 aliphatic, C3_10 cycloaliphatic, C6.10 aryl, 5-10 nenbered
het er oar yWo 2011/B6660 nenber ed het erocyclyl, wherei n eachpafi/iBaildo@ksphati c,
cycloaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by Rl
is optionally and independently substituted with one or nore instances of
Jl; each R2, R3, R4, and R5 is independently -H, halogen, cyano, Cl6
al i phatic, or C3.10 cycloaliphatic, wherein each of said aliphatic and

cycl oal i phatic groups.represented by R2, R3, R4, and R5, respectively, is
optionally and i ﬁ?fﬁg@ﬁ@é%f‘%?ﬁ%%’@??’%m %‘BStWtf%gﬁrfécaIB?]kyﬁ’d’tpﬁoqaﬁ%t ances of J2,
J3, J4, and sidbstitutedppest, iop@dnylly pitinaeud-6 ynembediivtbrdadyl, drop@inhier Wi t h t he
carbon atomto which the re attached, forma C3_7 cycloaliphatic ring
that is opt iSB%é'Y\‘{Irt]‘S? 42(1'8%?’%%&8@%%&’ one or nore instances of JB;
optionally, R3 apshBAR’4nd@etRiend R is indefredanely bBrhaligenysyano, oMli.eh they are
attached, for.m . I phabi d 4 § ] I substituted
o RCone: o Hidte ot ofichE) 03k BaR 8&%%# Gﬁl& 54%5%@&%}{?%@%&3%% her with the
car bon at omwith thhéachentatemys) & whigh theycdre bound,dndepend@Bly formyaCoal | phatic ring
that is optiQnaliky rifg Ritelelnth@fb il RifdR& b cJ@Safky! A i@ HEERn Rty B; - R
is -H C1- GCQaI [ )tht |él’c, .grn C3- 113 c;l/ﬁgl oal i pc)%ezgta_li g H%ere?p%neac% -of said
al i phati c arféd epteongliy supsisqdevigyope prsmere prositrsaiadepgndrlyiselegpt rhal | y and
i ndependent | e gBisdohdisting df Wi dgbn, GRS -ON, -, ENH N NHRQG-E3 alRf 1), JG(C,-C,

alkyl),, -OCO(C,-C4 alkyl), -CO(C,-C4 alkyl), -CO,H, -COy(C,-C, alkyl), and -O(C;-

C, alkyl);

R® is —H, C,.¢ aliphatic or Cs.7 cycloaliphatic, each of which is optionally and

independently substituted with one or more substituents independently selected from

the group consisting of halogen, oxo, -CN, -OH, -NH;, -NH(C,-C,4 alkyl), -N(C;-C,4

alkyl),, -OCO(C;-C4 alkyl), -CO(C;-C4 alkyl), -CO,H, -COy(C,-C, alkyl), and —O(C;-

C4 alkyl); and

each of R” and R® is independently —H or Cy.¢ alkyl.

31. The method of claim 30, wherein the compound produced by the method is

represented by Structural Formula (IV):

or a pharmaceutically acceptable salt thereof, wherein:

phenyl ring A is optionally substituted with one or more substitutents
independently selected from the group consisting of T and C.¢ aliphatic optionally
substituted with one or more instances of T;

each T is halogen, cyano, Q', -N(R)H, -OH, -CO;H, -C(O)N(R)H,
-OC(O)N(R)H, -N(R)C(O)N(R)H, -SO:N(R)H, -N(R)SO:N(R)H, -S(0),Q?% -N(R)Q?,
-0Q’, -CO,Q, -0C(0)Q%, -COONRIQ, -NRIC(O)Q, -NR)CO,Q’,
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R7 is -H Cl1..6 aliphatic optionally substituted with one or nore instanced
off', or C3-8 cycloaliphatic optionally substituted with one or nore

I nst anceawofotiBi3ézs6, optionally R7, together with R anecrhB2mobeesen at om
to which it is attached, forns a 5-7 nenbered heterocyclic ring that is
optionally substituted W|th one or nore instances of .18; and R8 is -H or
R9; RO is C1 6 aliphatic, or C3_8 cycloallphatlc wherein said

al i phatic group is i ndependent I y and optional | y substituted with one or

more instances of JA, sadccog tic gr
Mdependent | Peama I SHANSEBE MR aNGHRR-SRSTBIC BBt ances of I8
each Ji is |m(i§§emtam4 y T or C1.6 aliphatic optionally substituted wth
one or nore inst d J6 is

i ndependently M 015%%7336005be|11qu?’ 55&6{'&5’%’3?13%}“815%5?‘.%?‘ bWadPh one or nore
I nst ances ofhefetocydyd)eadh ogiohalij@peinderideytynaboigedd, widxane or a2, - CN, QlL, -Z1-H,

O 122 B Rlufhl Rich DASRENAERL dorulDlcke ENSIALIRGQL, QRSCR, TPre oroups
-C0)-, -C &R) -NHz, -NE(ENCRylky), aN@Zr(SGXNQzR)OQO(éaShaIZSZ) r@OGGm?@pendent ly a
Conk ST P PRNGDATC S8 el MPRCDEPA SGEIRS, L0 1 010
-S(0) 2-; C4 cyanoalkyl, C-C4 aminoalkyl, C;-C4 hydroxyalkyl, and C,-C4 alkoxyalkyl;
each Q% is independently C,, alkyl, Cs.7 cycloalkyl, Ce.10 aryl, 5-10 membered
heteroaryl, or 4-7membered heterocyclyl, or each Q together with R, optionally and
independently forms an optionally substituted, 4-7 membered heterocyclic ring;
wherein said C,.¢ alkyl represented by Q? is optionally substituted with one or more
substitutents independently selected from the group consisting of halogen, oxo, -CN,
-OH, -NH3, -NH(C;-C,4 alkyl), -N(C;-C4 alkyl),, -OCO(C,-C4 alkyl), -CO(C;-C4
alkyl), -COzH, -CO,(C,-C4 alkyl), and —O(C;-C4 alkyl); and wherein each of said
cycloalkyl, aryl, heteroaryl, and heterocyclyl groups represented by Q’is optionally
and independently substituted with one or more substitutents independently selected
from the group consisting of halogen, oxo, -CN, -OH, -NH,, -NH(C;-C; alkyl),
-N(C-C4 alkyl),, -OCO(C,-C4 alkyl), -CO(Cy-C4 alkyl), -CO;H, -CO»(C,-C4 alkyl), —
O(C,-C;4 alkyl), C;-C4 alkyl, C,-C4 haloalkyl; C,-C4 cyanoalkyl, C,-C4 aminoalkyl,
C,-C4 hydroxyalkyl, and C,-C4 alkoxyalkyl; _
each of R? and R is independently -H, halogen, or optionally substituted C.
aliphatic; or optionally R? and R?, together with the carbon atom to which they are
attached, form an optionally substituted Cs.¢ cycloalkyl ring; and
RS is optionally substituted —H, optionally substituted C,.¢ alkyl, or optionally
substituted Cs.¢ cycloalkyl. '

32. The method of claim 31, wherein R®is Cs.s cycloalkyl.
33. The method of claim 32, wherein:
i) R?is—H or C,.; alkyl; and R® is C,.; alkyl; or

ii) R* and R’ together with the atom to which they are bound form a Ci.6

cycloalkyl ring.
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each QL is independently C3_10 cycloaliphatic, C6.113 aryl, 5-10 nenbered
heteroaryl, or 3-10 nenbered heterocyclyl, wherein each QL is independently
and opti owal2by/sedssti tuted with one or nore instances oPCI@2010/002655 each 2
i s independently Cl-6aliphatic, C3-113 cycloaliphatic, C6.10 aryl, 5-10
menbered heteroaryl, 3-10 nmenbered heterocyclyl, or QL-Ql, each of which is
optionally and i ndependently substituted with one or nore instances of JQ
or each @, together with R and the nitrogen atomto which it is attached,
optionally fornms_a 4-7 nenbered heterocycl ic ring optionally substituted
with one or 3or eTheraethadeal anppne 9f daimg g 333, wherein @i%f‘ﬂgz“l'sssupﬁ'élé?ﬁ’endent ly Mor

G _6 al i phatyith sPbi rﬁ&@k&bxtnsummebmamy\wwem me gf&]ﬁ@odsﬁﬁﬁg&ﬂCeS of M

M LM 88, R AT " 2

- S( 0) R" - SCBIEK)CO;M(BW(&)Q NRSMHC(O)NW@Rpt)&aHmn&@ cycl oal i phati c,
3-10 rrenbered ar . 5-10 nber het er oaryl ,
wherein eachsu% '%e% Wdt% %¥oaf Or SL%S% nttse'P%egflng:aFrﬂ}[ﬁelg%lfg%"ﬁg‘eheteroaryl
groups r eprmxpmbwtm/oﬂ‘uaiogemfﬁN e(hlal Nﬁzawtl:ll(@ﬁ@a}ﬂe/ﬂl)dé‘f‘(ﬂ -¢s8kfdpi+ tuted with

one or nore d(@sbaﬂﬁg <k, ‘JI?# Ci-Cy hahoaglcﬁ § &ﬁané ’lé}?%e%dﬁmnoém%l“ or Cl-6

al i phati c, eac toe he ni'trogén atomto which it is
at t ached, orﬁlt(brlilaqifpwafkw m;i%lz Qla-awommlméred heterocyclic ring optionally

bei ng substitut ed with one or nore instances of JB; each R is

i ndependently -H or Cl1.6 aliphatic optionally substituted with one or nore

instances of3sJA; Tﬁ’ermét}«{&i d?cla%ﬂﬂ%eren% B&kh@ﬁ )l\'istshbshﬂl?ed%ﬂ]r egeMHQat om to which
they are attached 4- 7 jrenper ed heterocyclic ring optional |y .being

SUbSL £t ed -SIIRCBRS SN G @R hET s fores svbsituted with e oFone 1

more substituents independently selected from the group consisting of halogen, -CN,
-OH, -NH,, -NH(C,-C4 alkyl), -N(C;-C4 alkyl),, ~O(C-C, alkyl), C;-Cy alkyl, C;-C4
haloalky!; C;-C4 cyanoalkyl, C-C4 aminoalkyl, C;-C4 hydroxyalkyl, and C;-C4
alkoxyalkyl.

36. The method of Claim 1, wherein the compound of Formula (I) is represented by

any one of the following structural formulae:

o~ \N o] PN N
)I\/N:(Nj HN)I\/NT/(Nj
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each R' is independently Cl-4 aliphatic optionally substituted with one or
nore i nstances of JA, and each JA is independently selected fromthe
group consoWimzgeswss hal ogen, oxo, -CN, -OH -NH2, - NH(ClerCa/1B2agbh)2655 N( C1- C4
al kyl) 2, -000(C3-C4 alkyl), -COCl-C4 alkyl), -C®2H, -02(C -4 al kyl),
-0(G -4 alkyl), C3-7 cycloal kyl, and C3-7 cycl o(hal oal kyl); each JB
is independently selected fromthe group consisting of hal ogen, oxo, -CN,
-OH, -NH2, -NH(CG-C4 alkyl), -N(C-C4 al ky02, -000(C1-C4 al kyl), -CO(Cl-C4
al kyl'), -C2H, -0®2(C I-Ca al kyl'), -0(Cl-C4 alkyl), and Cl-Ca aliphatic
that is opti onaIL ﬁ)stl tuted with,one or nore |onstances of JA; conprising
the steps of: a)feacting a corrﬁmqr epr esen Structural Forrmula (A):
R11 Q R3 13&1 4 (A) with HNRIR7 under
sui tabl e condlgon o forf co@ound T es@t ed by Structural Formula
(B): wherein:o NH1231 '

) i 0
o)\o/L: , <ig) , 3(3%’ ,
\
S eel
?7 ®

OQ:B

NH
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R-" NGARR/R6 RS R(B) qis 1, R' is -NHR13, and R12 is hal ogen; or R’
is -OR'", and R12 is -N®2; and R13 is Hor R9; R14 is Cl-6 alkyl; and L4 is
a suit ablwolemvissgegr oup; and b)i)when R12 is -NO2, andPRIAB2180/600268:
1)cyclizing the conpound represented by Structural Fornula (B) under

suitable cyclisation conditions to forma conmpound represented by
Structural Forrmula (I11):

\ \
o} N o] N o}
e SEENNN 5. S .
/&/ IIII /l/ 2
_0 HN™ "N” °N _0 HN N(& 0 HN N(&
NH N
\
[o} [o} [0}
N— N— N—
H 9 H b H b
\
N (o]
N X
0
HN N N

’ |
_o P
o HNTN 6 o HNTNTN
Y N o} N
0 L3 RO
N N . N N N—
H t] I b b H t]
\
e °
v o NP JI\/I §< \ o
| P> - P>
o i N _o M NTON [f> —o MV NN
4 O o O
0 N k:> o
oA _ N j N o
H b HI\IQ/) b b H’\/N\) 9
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R2 R3 N1?1 R4 R6 R5 (Il) ; and 2)optionally reacting the conpound
represented by Structural Formula (I1) with RO-L&, wherein L& is a

sui t abl e Weavimgewsoup, to formthe conpound represent edClvgBH0/02658 al
Formula (I) wherein R8 is R9; or ii)when R12is halogen, and R' is -NHRL3:

N
\ =
Y » o
X s X
e
o MNTNTON MNP N HN NN
- { ~0, /K —~0, f
(o] o} o]
N N— N
H’\’N/J , H , H ,
\
O
N
LSS
o NN
0
- NN
F

-0, _o HNON _o N N
C o] N . b
° N . H’\IOW’ND ° N © N—
H’\’NO o} H H
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1) cyclizing the conmpound represented by Structural Fornula (B) under
suitabl e cyclisation conditions to formthe conpound represented by

St ruct ur avokRormmsbse(1); and 2) optionally, pelmap20Rl/Bo26ss - H,
reacting the conmpound produced fromstep b), ii), 1) with R9-L&, wherein
L& is a suitable leaving group, to formthe conpound represented by
Structural Forrmula (1) wherein R8 is R9. 30. The nethod of claim 29,

wher ei n: Rl is optionally substituted C6.10 aryl or optionally
substi t ut ed 5- 10 rrerrber ed heter oaryI each Z1 is |ndep\engently
-N(R) -, - C(O)N OC(O) N(R)qu §<

- N( R)C(O) N( R) S N§§SOZN( each 72

(P&}, -N(R) C(0) -
, -S(0)2-,
-SA2N(R) -, -N(R)S02-, or -N

N(R) - each Qb endently is
optional | y substjtuted C3_7 ¢ al kyl , om’IQ) Jal ly. subsﬁ(ga phenyl ,
optional ly substituted 5-6 nmenbered het eroaryl, or optionally substituted
4-7 nmenbered heterocyclyl; each of R2 and RS, R4 and R5 is
i ndependent | yhal ogen, cyano, or Cl-6 aliphati c \ optionally R2 and R3, R3
and R4, and R4 and R5, respectively, togeth the car an aton(s) to.

whi ch they are bag j ndependentl o or m,aH cI oal kyh wher ei n
each of said al ugﬁ and cycl Io rin depend L;ﬁw;]fg optionally
substituted with bn rr(g ﬁ‘ uents ndent ‘selécted fromthe
group consi *29 haI og oxo NH2

-N al kyl ),
-N(CL-C4 ’

d d % e ooz,o
SRl @Ozg@m i U

el Oﬁ? Bees q
9% ge ¥ g

e gk 2 % ﬁ
Y 29 PSP

o IR e SE

-0 N _0 N - b
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al kyl) 2, -000(Cl-C4 alkyl), -CQCl-C4 alkyl), -C2H, -02(Cl-C4 alkyl), and
-WCQC alkyl); R6 is -H Cl-6 aliphatic or C3-7 cycloaliphatic, each
of whi ch we 20ptdsessal | y and i ndependently substituted w POTAB®100020%F €
substituents independently selected fromthe group consisting of hal ogen,
oxo, -CN, -OH, -NH2, -NH(Cl-C4 alkyl), -N(Cl-C4 al kyl)2, -000(Cl-C4 al kyl),
-CO(C1-4 al kyl), -CO2H, -0@2(C1-C4 alkyl), and -0(Cl-C4 al kyl); and each
of R7 and R8 is independently -Hor Cl1.6 alkyl. 31. The nethod of claim 30,
wherein the conpound produced by the method is represented, bx Structural

Formula (IV): HNAIT 11' NN1 R8 | L
., hg? b 0 ﬁé}
HNJNI\;IN§< HNi/Nj §< HN)N,\/';[ j< p
,09 b ,Op b" ,Op i; 0 "
Aoy ot Lol S
H , H s H
W
N NP -0 i; . ~ NP
o HNJ\/NIN§< op A HNJ\/NIqu
PL R, L
° u’C/N/ , S u‘C’ ’
\N o)

° n’CN/\’F

s 3

PN NP A0 \_°
HNJI\%y HNJ{NIN§< HN)NI\N\/ N§<
o HBO 90
ﬁF =0 0%y~
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NI RR R3 R4 R5 or a pharmaceutically acceptable salt thereof, wherein:
phenyl ring Ais optionally substituted with one or nore substitutents

i ndependewol2g11s8bs6t ed from the group consisting of T amdT@R2060/60265at i C
optionally substituted with one or nore instances of T; each T is hal ogen,
cyano, QL, -N(RH -OH -CX®2H -C(OONRH -0C(O)N(RH -NRC(0)NRH,
-S2N(RH, -N(R)S0O2N(R)H, -S(0)2Q, -N(R @, -0Q@, -02Q@, -0C(0)Q,
-CO)N(R)Q, -N(RC(0)@, -N(RCe@, 0C(0)N(R) @, -C(0)N(R) CR,
-N(RC(0O)N(R) @, -SE2N(R) @, -N(R)S02Q@2, or NR) S02N(R) @;

po &8 99
.

¢

4
o

\' o
\ \
NP NP s
' X A
o d HN/kN/ N d HN/kN/ N [ HN"N"N
S O 0
|
o HN)\N N
- HN HN o
(o] r\ N F
~ 2 — H
g’ o © FF
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QL is C3.7 cycl oal kyl, phenyl, 5-6 nmenbered heteroaryl, or 4-7 nenbered
het erocycl yl, each optionally and independently substituted with one or
nor e subswottientei ndependent |y sel ected fromthe groupctaBziebo2ess of
hal ogen, oxo, -CN, OH, -NH2, -NH(GC -Ca alkyl), -N(Cl-Ca al kyl) 2,

-000(CI -4 alkyl), -CcOQd-C4 alkyl), -CO2H, -0Q2(C1-C4 alkyl), -0(C-C4
alkyl), C-C4 alkyl, Cd-Ca haloal kyl; Cl1 C4 cyanoal kyl, Cl-Ca am noal kyl
Cl - Ca hydroxyal kyl, and C2-C4 al koxyal kyl; each @ is independently Cl1 6
al kyl, C3.7 cycloal kyl, C6_10 aryl, 5- 10 menber ed het eroaryl, or

4- 7nenbered heterocyclx or each et her mnth}R<>opt|onaIIy and

i ndependent |y formsy 6Efﬁ%lonally,1 iﬁ%uted 4N “frenger ed het erocyclic

ring; whereiy aldN kyl repgese t ed by C2W|§ optionally substituted
with one or Kpfe bs tutentsmvgébp entlxﬁ/gépciﬁp fromthe group
H

consi sting of en;~oxo, -Ch-ww OH -NH2, INK(G -Ca alkyl), -N(CL-C4
al kyl)2, -000(Ci-C4 al kyly, - Cl-&4 al kyl), -CO2H, -0O2(Cl-Ca al kyl), and -
-0(Cl1-C4 alkyl); and wherein each of said cycloal kyl, aryl, heteroaryl, and
het er ocycl yl groups represented by Q@ is optionalhy(ﬁnd i ndependent |y

al kyl), - 0O( kyI) , Cl- kyl; Cl-C4 cyanoal kyl ,
Cl-C4 am no I-CA h gfg and Cz&fm al koxyal kyl ; each of
R2 and R3 is nndependently N en or optionally, substltuted Cl-6

al i phatic; or optionally R2 and R3, together with the carbon atomto which
they are attached, forman optionally substituted C3-6 cycloal kyl ring; and
R6 is optionally su |tuted H, optlonally substituted G _6 al kyl, or

optional ly subsﬂllut oky 32. The nmethod of claim31, wherein
33 Thﬁpie d of

R6 is C5-6 c?iﬁfél cl%uﬁiffz wher ei n:
/e P Sl B e

N
H N~NH HN

\

NP

N~

o0

HN N™ °N

HZNO 6

substituted with one or nmore substitutents inde tly selected fromthe
group conS|st|ng\ h(;églogen 0X0, 13, - OH, wNHQTN (G -Ca al kyl),
-N(Cl - Ca al ky1y2,¥>»300( Cl - C4 a[ﬁ CIXC%%Eé alkkyl), -CO2H, -02(Cl-C4

I

2

HN H
*
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i) RRis -1-1 or C1.3 alkyl; and R3 is C1.3 alkyl; or ii) R2 and R3
together with the atomto which they are bound forma C3-6 cycl oal kyl ring.
WO 2011/ 686266RGIF66B2010/ 002655 34. The met hod of any onecofiBzlienomsss31- 33,
wherein phenyl ring Ais substituted with one or nore substituents

i ndependent|y selected fromthe group consisting of C(0)NR)H,
-QO)N(R @, -N(R)C(0) @, -CO2H, -002Q2, -0C(0)Q@, NR)CRQ,
-0C(0O)N(R @, and -N(RC(0O)N(R)@; and optionally further substituted with
one or one or nore SUbST\I tuents |ndep¢ndently sel ect ed fromthe gr oup

consi sting of hal oge|;] N -OH, - ONH( Ol - Aa;tg< -N(Cl -4 al kyl) 2,

- o(C1-4 al I QA arkyl, Cg al kyl ;. cyanoal kyl, C-Ca

am noal kyl , dr oxyal kyI’o qd -C4 alR 35. The nethod of
claim 34, whereln en ring A subgty tute th OC(O)QZ -C(0)N(R) @2,
or -N(R) C(0) 2, optionally rt her “Subst j, uted wi th one or one or nore

substituents i ndepe'ﬁdent ly sel ectléd fromthe gf'oup consi sting of hal ogen,
-CN, -OH, -NH2, -NH(C -Ca- N(Cl G4 al ky1)2 -0(Cl-C4 al kyl), C-Ca al kyl,
Cl- 4 hal oal kyI Cl-4 cyanoal kyI ¢l -Ca am nga ckyl Cl - Ca hydroxyal kyl ,
and C2-C4 al koxyal ky L. et hod 01“. al , Wher ei n t he corrpound

of Formula (1) is, p enteqN/lb one foIIovvln tural
f or mul ae: 4\i ? /\ %/Q/ﬁ
eyl

OO A0 oAk i
N N Hfb
02N b H b H b

HN" N / HN" N Q HN/u\N iy p b
oit::@ b HNO KFS ™ i> NH
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HN NN O 37. The nmethod of Caim1, wherein the

Formula (1) is
WO 2011/036566
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represented by any one of the follow ng structural fornulae: 10---2zS
-=0 or a pharmaceutically acceptable salt thereof. 38. The nethod of
claim 1, wbaenaiameiche conpound produced by the nethod i sPCT/IB2010/002655

\' o
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represented by any one of the follow ng structural formulae:

WO 2011/036566 PCT/IB2010/002655

N° NP N—°
N N7 N
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6¢c-Nel' , and or a pharmaceutically acceptable salt thereof. WO
2011/ 036566PCT/ 1B2010/ 002655 39. The nethod of Claim 1, wherein the
conmpound wepnasBsmieed by Structural Formula (1) is repregemiBzh1®myo2sire
following structural forrmula: \0 N -OHN N N

\
N\NO
-0, -0 )l\/:[y
B3 BTz
~ 6
0™\ _4 W :
" D oA, LY
\Y
e No Y
3 b b
\o0

N0
H
\/\OH,
\ o
\ \
N o] N\N N 0
Yk L %
HN N

NN N Ay

N
N
HNJI\/NI §<
-0 EN
O N~
H OH ,
\ \
o} v oo N0
N N N7
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o or a pharmaceutically acceptable salt thereof. 40. The nethod of Claiml1,
wherei n the conpound represented by Structural Formula (1) is represented

by the folvbaummgesbructural formula: HN)INN o or a phar mataBtoieed2sys
acceptabl e salt thereof.
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or a pharmaceutically acceptable salt thereof.
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37. The method of Claim 1, wherein the compound of Structural Formula (I) is

represented by any one of the following structural formulae:

N N H N N ﬁ N N H
N N N ™ -N o Vi N N OH
o] \ , o] \ , o) \ ,
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or a pharmaceutically acceptable salt thereof.

38. The method of claim 1, wherein the compound produced by the method is

represented by any one of the following structural formulae:

O

T gt
SRR

~

F
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or a pharmaceut ically acceptable salt thereof.
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39.  The method of Claim 1, wherein the compound represented by Structural

Formula (I) is represented by the following structural formula:
\ o
N
NT X
—0Q, HN N N

BElS

or a pharmaceutically acceptable salt thereof.

40.  The method of Claim 1, wherein the compound represented by Structural

Formula (I) is represented by the following structural formula:

N

o
o ©

or a pharmaceutically acceptable salt thereof.
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