METHODS FOR PREPARI NG PYRI M DI NE DERI VATI VES USEFUL AS PROTEI N Kl NASE

| NHBI TORS | NVENTORS: Jean- Dami en Charrier, Steven Durrant and David Kay
ATTORNEY WOCKHT038B5: VH 09- 137 WO CROSS- REFERENCE [ 0001] Phirassaguplos@at i on
clainms priority to U.S. Application No. 61/245,769, filed on Septenber 25,
2009. The entire contents of the aforenentioned application are

i ncor porated herein. BACKGROUND OF THE | NVENTI ON [ 0002] The search for new
t her apeuti ¢ adEFEEONAFORRRERRIAA BY RIMIEINEMERIVATTIVES AISEFDY AS bet t er

under st andi ng of the struct bi onol ecul es associ at ed
with di seases. One inportan?ﬁ§F§@gEgéxgﬁ?vﬂggnﬁ%gt has been the subject of
i ntensi ve f@“@%*f¢$ r%%ra%Pé{ §g$ %k&%9§hnm ?ﬁa :ﬁases constitute a

| arge fam enzymes VEr'e respon5|ble for the
control of ATVGRNEHMD@CKETQK&HHHKQWSGU@OIOn processes within the cell (see
Hardi e, G and Hanks, S. The Protein Kinase Facts Book, land Il, Academc
Press, San Diego, CA: 1995). Protein kinases are thought to have evol ved
froma comon ancestral gene duerROSS-REEERBNSEr vati on of their structure and
catal ytic functlon ki nases cont a. sim 5 0 am no acid
catal ytic dof®iln. ?H%aﬂrg’i?lﬁ%{%§!%%/Prwélt3é‘é?t[é§o‘§li’lg‘éﬁlqnﬁ‘ﬂ% 6?@%% 1%% § My the
substrates 4 tRIBRSEN000Y. Athe chre GonterRE SR otWieRSInBE application are

prot ei n-serj ne t hr eoni ne, | ipids etc). Sequence notifs have been identified

that gener aPPYPY8ed BEPFBNd to each of these kinase families (See, for
exanpl e, Hanks, S. 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, 585B5§§GR§§F18D@FBI@E@§VENT@N EMBO J1994, 13,

2352-2361) .| b@ﬁmlfﬁés%‘r@ﬁf&'newlﬂ{ %ﬁt& ﬁa%sb@ﬁa @tfyealdeiatlﬂf’eg ¢l ul ar

signaling by effecting a phosphor fFom a nucl eosi de tri phosphate
to a prot eiyrandyepetier unherstanding crf\lhﬂ S\mdturerpfansa@ﬁ anhd etherpagrmodeoples These

phosphoryl L @GEE AR, R TBLEEH AL, Lol SHLGERAR, [ R3lygans Todul at e

or regul ate arget protein ogl ca ion ese sphoryl ati on
events are m&hhwaﬂmbyspmMggbnaﬂsin response to a varlety of extracel | ul ar
and ot her stinyli st vi ronnent al and

chem cal st@ggﬁ S|%ﬁ%FﬂP?%esamM%ﬁealmg% “WYOE nﬁHuﬁpTQ%%Fo?%Pw?adiation
bacterial thaded msqjolnmb]arfd th2@id)rol @atvakictpnessigienl gansduative proeedsésnvithif 1 L- 1) and

t unor necrosi s f r aI TNF-a) Wt h fac granul ocyte
macr ophage- 8F%H§ 4y ??%% é? VW%%WF%égymeg%ﬁ”%P%%éé?%gi growt h factor
(FGF)). An gxddeakdrés] S0 Daégonalw $995RyPrafelraighasen@e ougM kehaekldNar responses
related to cell omﬁh ration, |fferent|at|on, secretion of hornones,

activation B fCARTER F‘Eﬁeft gengciup ol eﬁ%t‘%w&l&mﬂaét%we apf ety
met abol i sm fug@Rh Alm&t aPkRLRE BorSdiRh 15 250S3UOMIrMAY acdéhtd1@@Uoadairon of the

cell cycle.
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

chemical stress signals (e.g., shock, heat shock, ultraviolet radiation, bacterial
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[ 0005] Many di seases are associated with abnormal cellul ar responses
triggered by protein kinase-nedi ated events as descri bed above. These

di seases wochudssgisbut are not limted to, cancer, autoi FCTNS2U0H6ESES,

i nfl ammat ory di seases, bone di seases, netabolic diseases, neurol ogical and
neurodegenerative di seases, cardiovascul ar di seases, aIIergies and ast hma,

Al zhei ner's horm)ne rel al Accordl n t here has
been a subst: %Of{%ﬂ anéﬁlzgf)f C¥tﬂklrrlr?§o(?§| rg&% e(ﬁ??iantd SUIpery ngcrﬁg%%laéforrl ki nase
i nhi bi tors diiat(TaFe)eahl gaiwty cass (therapeltyte magepliage-cploddGinhaingol o- 1 i ke

ki nases (Pl eri t hreoni ne ki nases that are
hi ghl y cf)ns %@%@@%@é?ngﬁgmg}?@é‘é@h ?Cé?ﬁgfﬁ@% F8TAcE ]i‘{lar SB’“HEﬁ M¥evi ened in
Lowery DM edffeal one oPRORGRNEI22QHonsed 4136810220 Lrowltin énibfakioK idfas@siaftaye nmul tipl e

roles in cell cycle, includin control of fntry into and progessi on
through mi LSO RIS ERGAEE o EHRAGIRGP R PR MBS FRETHIoNS Ky menbers.
Pl kl is W dabib@XRr &naechdrfeih SydiRsts, dbund ant regﬁlaﬁdnscﬁ"lt&scenﬁciréle a high
mtotic index., Protein |evels of Plki rise and peak in mtosis (Hanmanaka, R
et al., J B0895IcheMpnodssase ay aswopptwptiodnyrmateallufes froperses Eegssed at es of

Pkl are aliy ﬁ?@ﬂeﬁ%a@énﬁ&%ﬁed%&&ts“a@%%n%éﬁ 4o80U | Ale& <ﬁ£€a§e¥ ni&'l’{ﬂl WPgessi on

t hr ough mt05|s and i nclude CDC25C, cyclin B, p53, APC and t he

pr ot easore. npliRiited to, eaveRgIteimETng dispases I@P@%m@ﬁe%%sp@sleéﬁéasﬁhe expressi on
| evel s corr n Ann Surg
oncol 2001, e B diitas UEH bk ahg RESREEHARE Thid e Bhud - 13T
cell's (Sm tdigcapR 9éltergéds and Biﬂ@naae\rhlﬁlmﬁ_ph)ﬁsﬁeﬂegnmmne 507, dig@s. 397- 405) .

Depl eti on OA&CCOP 111 6%1 a{gfbegar ubp[éntﬁl!l 1n%€'ed fal Stfemi B?h?b%?é[l on OT

ant i bodi es, | on om nan nega I'vé construct o Ikl into
cells, reddowepmwmofseheataremﬁfeatm avﬂ&tapbuttcyatgelfts t urmur ceI I s invitro (Guan,

R ot o U DRSS Bre CRasP O RROR o Sy i Shelloneg e Epi hohcad Se

4596- 4599; tharaes higlfly ebnsadved actosCetlel sp&iial| raﬁm@ﬁ@ froth3foast lofdn tehi8yed idumour cell's

t hat have en d et of Pl v ivat e i ndl. e che and
Hort et e P ffrabioate pbaroafaso Hng Bidib e i € B ERTO aod

Cyfj oki nesi sl;l cbltDSy&ld, thelidaicbhtidl ohasryligenand p@gfegslefhﬂaﬁ)ugﬁ,‘mgbﬁs resul t OL an
i nduction o optosis. |In._contrast nor nal _ce ave een reporte to
mai ntain vi %Hsff) -tfeybeéw%a@gﬁ%%qd@ﬁﬂ}sfPﬂpfamﬂy mwh?fsvﬁlﬂriwdelyowmﬁ Pl kI by

si RNA or t h@dusRoQhbeREhnanisueeat 4 Nigh GM0EE MU&L PrbLRAdS s r@NIAWMsB | nhi bi tion
or regression of tunours in xenograft nodels. [0007] Pl k2 is mainly

expressed diPAE infRitogiE (Irlﬁ‘a%k%aﬁi §t ik Jipl Chegicl985 e g, 31980-36001)-7 B t o the

centrosone jehotddtselsah@ssr el zlu% all Eloﬁ%%ul'és”ﬂlﬁﬂ@ﬂélfmd%nct@ ré!;%lé?éé?i negmal ly, are
fertile and have normal survival rates, but are around 20% smal | er than

wild type rﬁr@&“’«ss@élﬂlr@ughrl@mspém@lﬁkléd’eldeaﬂpﬁ%ﬁ% cpelngt. @88 Al &Rﬁﬁ?ﬁﬁ@ cell cycle
nore slowy , I || 2003, 23,

6936- 6943) . th%gf%l&gﬁﬁéeg% %@.@at&!ﬁﬁq\ﬁn@% C%Hrcgtpnt eg{ulg:gﬁ e)c() |10rrllase i nactive
mut ant s |nt1©VQi%¢dﬂ§latﬂ\®ldk@V@f®mpfdl®ﬁtaee @Mgsmiltaat 1©Oet.al. Dbwnyueg et/ 200, of PLk2

al so sensit trophe, in
part by supores i i if fLidubte s G AR RIPLES ol Bhidh NRAD, | °FC
2003, 23, %ﬁ&eﬁﬁm@hys @0&81}@14(199i75236‘x$ﬂ7e@§§3dmm@u@hmhtbltidmeochﬂdll cycl e and

i ncreases fro ated .in. highly
prolifer atl n@%r an%ﬁenlsfl Elrlp mjea%ﬁ% ffaélg (fdlet?a%glteap Sﬁg‘ﬁl(‘fn ofa %r%%llltat ed with a
Wor se prog m&gatSVe(CthhtﬁiﬂPlkl\Mtetcel&H reduds pﬂollfﬁiﬂtﬂﬁl‘an&@ﬁﬂl,hty%turﬁdlﬁ 821;

Wei chert, Wet T chows rch 2005 _446 -450) .., 1 n dition to

regul ati on Cc?ﬁ }?l‘flt('.i% %{fang?ﬁ ? ansEl %%\,23851%7 %@%ﬁﬁ%ﬁ(}écﬁ f’tr'fll'gﬁo@;\fag
1|‘ rﬁ_g gpn_t at IchEhd(F!)lld{(l?J)rS%A tzg@ ¢, |57$9,15:19a BandYienall, o [INAG gavageror ﬁmgpmse

nhi bition om n |ve preSS| nis reported to pronote
p53- |ndepeﬁ§@ﬁﬁ5%b6ﬁ/%§?§m ré?dggm‘ §3 ﬁbﬂ%@gﬁg“ﬁéﬂﬁhy f or mat i on
by tunour Clﬁllvla Bednldeple#d 8F PRI havehefa@dd s@ﬁ@fé‘cﬁ&@ ®1nt%%ﬁ)d deBdid~pade0.
[0009] Pl k4 is structurally nore diverse fromthe other Plk famly nmenbers.
Depl eti on ofreHios. remaseme aligeenbHserisitioniand edpldrgsisc dpfssn vigbility” et al .

Neopl asi a 20QBecnfepodtbd 103cxhe rdfhIKAr HREKELI o B GSo, TR SbntAkt, Fimmal W Th a hi gh
fraction of cells in mtosis and partly segregated chronosomes (Hudson, JW
et al., Chr%@ﬁhmBﬁ@ﬁUgvﬁEUQQHmmﬁmlﬂd@hW4@ﬁﬂﬂPm@¥6PNﬂlé@MWé§n@$ithe protein
ki nase fam |y have been inplicated in tunour cell growth, proliferation and
survival . Accordingly, there is a gred& need to devel op conpounds useful as
i nhibitors of protein kinases. The evidence inplicating the Pl k kinases as
essential for cell division is strong. Blockade of the cell cycle is a
clinically validated approach to inhibiting tunmour cell proliferation and
viability.



[ 0011] A nunber of PlIk kinase inhibitors have been reported in the art. See,
for exanple, US 2009/0062292, US 2008/0167289, US 2006/ 004014, US

6, 806, 272y0UB116)38B%, 422, W2009/ 040556, WO 2009/ 042711, pamaSYedoA806Z 058876.
Consi dering the potential of these Plk kinase inhibitors for treating one
or nore of the aforenmentioned diseases, it would be desirable to devel op

new efficient s ti t hods f such inhibitors and
derlvatlvesCP é%ﬁﬁ@gﬁwéﬁﬂgﬁﬁrﬁﬁVEN$%6N1FBH¥§F¥ﬁC°“¥%§%ﬁ?d?%&%%F.on general ly
relates to mhﬁ&bh@dm@ﬁm@mﬁ@hmh@gsaneﬁapﬂbﬁﬁdﬂepresented by Structural

For mul a (1 )@P@i ! lPl% 18 maRSIy%xpress?deurmgahe (L;fl[ghrggggfu&le ce Xle%rclz(fept able salt

t her eof
localized to the centrosome in interphase cells. Plk2 knockout mice develop

normally, are fertile and have normal survival rates, but are around 20% smaller than
wild type mice. Cells from knockout animals progress through the cell cycle more
slowly than in normal mice (Ma, S et al., Mol Cell Biol 2003, 23, 6936-6943).
Depletion of P1k2 by siRNA or transfection of kinase inactive mutants into cells
blocks centriole duplication. Downregulation of P1k2 also sensitizes tumour cells to
taxol and promotes mitotic catastrophe, in part by suppression of the p53 response
(Burns TF et al., Mol Cell Biol 2003, 23, 5556-5571).

[0008] PIk3 is expressed throughout the cell cycle and increases from G1 to
mitosis. Expression is upregulated in highly proliferating ovarian tumours and breast
cancer and is associated with a worse prognosis (Weichert, W et al., Br J Cancer
2004, 90, 815-821; Weichert, 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
P1k3 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
6,861,422, W02009/040556, WO 2009/042711, and WO 2006/058876. Considering

the potential of these Plk kinase inhibitors for treating one or more of the



X1 is a bond, -0-, -NR-, -S, -5(0)-, or Rl is -H Cl1_6 aliphatic,
C3_10cycl oali phatic, C6_10 aryl, 5-10 nenbered heteroaryl, or 3-10 nenbered
het er ocycWwwol2pi1visersei n each of said aliphatic, cycloali plratrius2oi@nydi32

het eroaryl, and heterocyclyl groups represented by Rl is optionally and

i ndependently substituted with one or nore instances of J1; each Rz,
R3, R4, and R5 is.in endentl hatic

C3_10 cyclo%?mnﬁnwn%gggﬁﬁ?E|ﬁméggﬁdg?mépq %@f%WSWFﬂcgﬁgﬁml F%allphatlc
groups r eprmaseaiseor doyh MAibitRI andRéyr tienrdieRmtiveespect i vely, is optionally and

i ndependent|y substituted with one or nore instances of J2, J3, J4, and J5,

respectively; optionally, R2 and R3, together with the carbon atomto
whi ch they are attached, f(SLHMI&IA@[@FQ}HE]IQWENJH@NC ring that is optionally
substituted with one or nore instances ? optionally, R3 and R4,

toget her wi PR1AIhe EHrBeRMEREIECT &G % FF act?fég)agre&wétoe’ BCAYHE % orm a C3_7

cycl oal i ph OﬁMﬁ@pkﬂﬁ&d%§s@ﬁ&hﬂpﬂhhﬁ] stltuted with one or nore

i nstances of JB; optionally, R4 an together with the carbon atom
to which they are attached, forma @& Ioaliphatic ring that is
optionally substituted with one or nor ances of JB; R6 is -H,

C 6 aliphatic, C3_10 cycloaliph 0 gkyl, 5-10 nenbered heteroaryl,
or 3-10 menbered heterocyclyl, erdin eac R3 said aliphatic,
cycloaliphatic, aryl, heteroary het enacycl yl groups represented by R6
is optionally and |ndependenth SWNbst i d™ th one or nore instances of
J6; R7 is -H or a Cl_ allphat'@ ® C3.8 cycl oal i phatic group
optionally substituted with o e or nor€ instanced of JA or, optionally R?,
together with Rl and the nltrogen atothto which it is attached forms a 4-7
menber ed heter clic 112% th E Q%%f all% bei ng substltuted w th one or
nor e instad3§§’8 2§§“wa3’ ceptaQe ad tharpol,cuheget liphatic, or C3_8

cycl oal i phatic, xhesBbd, Sl Al i-phad(og-, gr Sup),i; s i ndependent |y and
optionally substituted with one or nore instances of JA _and wherein said

cycl oal i phatic d?6%6L§§6?Wﬂ@ﬁ%ﬁbeﬁ?ﬂ?ﬂgﬁﬁﬂbﬁfFﬁﬁ%ﬂﬁ§0§ﬁ%@?F uted with one

or nore i NSkl &f3-3 Bembered heter8&/ely1, Whetetn da0H8PQNOAGPRANE, T or C _6
aliphatic optionally substituted with one or nore i nstances of T,

each of J2,cyglpalinfatic, 35yl, heiespand, and heigespracashdp yepmsensed o R gs | phati c

optional I'y SkiBsdiiytal %ﬁleﬁ@nﬁéhtl%ﬁbs%utémhﬁl SRk %?@i%stﬁ’ﬁce%fﬁa(?h Tis
i ndependent 'y hal ogen, ox -H, or each 71 is

i ndependent | y a caeli R, Boﬁ%:@vﬁgg?mﬂqen@m»yIﬁﬁmkegr@wee ¢ rddiplatidetit | y

_Secl( gﬁlt]e??- f rem 18&)%?0&%1%%9 \%é%ﬁ §2Ich %gsaq)({ ahp%lﬁlc’ andecloafhﬁhatlc gr(gpg) -(=NR) -,

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;_7 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 C;_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;.7 cycloaliphatic ring that is optionally substituted with one or
more instances of J®;

R® is -H, C\_¢aliphatic, Cs.;o cycloaliphatic, Ce.10 aryl, 5-10 membered

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



each Z2 is independently a unit consisting of one or nore groups

i ndependently selected fromthe group consisting of -NR-, -0-, -S ,
-C(0)-, -w0=2bR)038185- C(=NOR)-, -S(0)-, and -S(0)2-; PCTABCH0/QR018S

i ndependently C3_10 cycloaliphatic, C6_10 aryl, 5-10 nmenbered heteroaryl,
or 3-10 nenbered heterocyclyl, wherein each QL is independently and

optionally supstituted.with one qr _nore.instances of . each Q is
b dependent P Remtate Byl ol e MR R AR RSB ReSlegoR s, 1 2290

menber ed hedgibodlyynd idlefddomiyabsacitdietiar @rye noke inatincefQf;, each of which is
optionally and ipdependent!|y. substitute it h. one or .nore instances of JQ
o eoth @, oot REPERT TR iR s et htis i DB R E A RORA ot chod
OpLi onal | yd\fviﬂ’_i ﬁﬂﬁe @ nfbrd infleidee bext, b@bﬁtﬁdﬁ@ﬂ)}fﬁkg gogreihegwﬁlpki m%h% %tr_bgzjnng
substituted wt one.Qor nore | nstances aQ ; . . eacn, 1S

i ndependent 419 it Whickit lsatiaphedniorma Ggimesrhsradyessycicringdept fi PHOMNE or nore

i nstances ofeild suBaghledvits ond\FERROBERAACY o1 0gen, oxo, -NG2, -CN, -OR,
-SR, -N(R)2, QOR, -C®2R, -CO\R 2, -QOCOR', -OCCNéR")Z,‘ - NRCOR'
-NRO2R ,  NRCOW Pe?7@,Cm@tlni)am,Or-CS@mlqahp@@QN('wrf)nz said NERGEPRErOUR RRSC2N(R ) 2,
C3-10 cycl Oiﬁhépleﬁl?ehﬂ&ancﬁaplignm%’eﬁsﬁiﬁﬁed%%d&%ﬁloycé insthfRed Or jAr Mg, or 5-10

menbered heteroaryl, wherein each of said cycloaliphatic, heterocyclyl,

aryl and hevesrgapa cyplesliphatic gprup deindengndpptiypidsopgpralyriabstijutesiwith ndependent | y
substi t ut ed, Btcpe. i nstances of JB; each R is independently
-Hor G _6 0a{]IiOp aoféiqics, c?? each R, together with @ and the nitrogen atomto
which it is attaetheld s iopapendeally ¥ of 6r.emiphatis-optiomati swbstituredtvéthamyot i ¢ ri ng
optionally j.n stchktuted with one or nore instances of JB; each
R is i ndeplgﬁljael%ﬁ%g&-oltgﬁm C 6 aliphatic optionally substituted with one or
nore i nstances @hchloX)’,dt, It Woa J° griodgpsndentygbt, he€, auliphaticletioviatly ogen at om t o

whi ch they are. attached, forma 4-7 Ybered heterocyclic ring optionally
bei ng substi" ﬁi“%ﬁfimﬁﬁﬂn%?{én% 1nrsrtﬁ‘“rlcees|O@ches of JB; each R' is
i ndependent | y Cicach Risiipdvptiidentbplial@pea)dxy, -NosON, @' ed' W, bh-701Q8; or nor e

i nstances of JA h JA is independently selected fromthe group

consi sting of hafoger “@%Qf}lde‘%m,a “P’(‘ﬁtmslsﬂlﬁﬁz?feo-“ﬂﬁf CPIE"®kyl ), -N(C1-C4
al kyl) 2, - OR@dpeddcady adldcydd)fron GOekelp Consaskiky by -NR-CORHS- ; QB Cl(&dRral kyl ),
-0(C1-4 al kyl), C3 7 cycloal kyl, and C3-7 cycl o(hal oal kyl); each JB is
i ndependentd‘&?@@@ct%‘ﬂ‘ PRt he group consi sting of hal ogen, oxo,

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),-;

each Q' is independently Cs.1o 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 J%

cach 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 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 being substituted with one or more instances
of JB:

each J9 is independently M or Cy.¢aliphatic optionally substituted with one or
more instances of M;

cach M is independently halogen, oxo, -NO,, -CN, -OR’, -SR’, -N(R’),,
-COR’, -COsR’, -CONR’3, -OCOR”’, -OCON(R’),, -NRCOR’, -NRCO,R’,
-NRCON(R’),, -S(O)R’’, -SO,R”’, -SO,N(R”)2, -NRSO,R”’, -NRSO;N(R”),, Cs.10
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CN, -OH, -NH2, -NH(C1-C4 alkyl), -N(Cl-C4 alkyl)2, -000(Cl-C4 al kyl),
-CQO(C1-4 al kyl), -CO2H, -0@2(Cl-C4 alkyl), -0(Ci-C4 alkyl), and G -C4

al i phat i cwohat1/d38186pti onal | y substituted with one or noPeTiusstiansEs2 of JA,
and q is 0 or 1. The nethod conprises the step of: a)cyclizing a conpound
represented by Structural Formula A© R8 NNO2 1 ....- ---- R o N\
under sui tabl

BEIE N R I I E R e S
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®;

cach R is independently -H or Cy ¢ 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 being substituted 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%;

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;-Cj4 alkyl), -N(C;-C; alkyl),, -OCO(C;-Cy alkyl), -CO(C;-Cy
alkyl), -CO,H, -CO,(C;-C,4 alkyl), —O(C;-C, alkyl), Cs.7 cycloalkyl, and Cs;
cyclo(haloalkyl);

cach 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;-C,4 alkyl), -O(C;-C, alkyl), and C;-C, aliphatic that is

optionally substituted with one or more instances of J*; and

qisOor 1.
The method comprises the step of:
a) cyclizing a compound represented by Structural Formula A:
8
R N\
X NO, o N
A i
R10 N/ N a R®
/ R4
R® °
(A)



1g R3 wo NNR4 | R6 (B) wherein RL is LG or -X1Rl, and LG is a suitable
| eaving group; and b)optionally, when RL of Structural Forrmula (B) is LG,
further cwoppigissst he step of replacing the -LG w th PRIRK2410/06@B8mM t he
conmpound represented by Structural Formula (1). [0013] The conpounds
represented by Structural Formula (1) can i nhi bit protein ki nases, such as

Pl k ki nases e g Plk nple S
5000/ 0003 oguEfsanis telen ER Tfonin Bl B b b apRiatiRen§iBTR: e mot nods

with relatlﬁﬁkyuhmghmyaBlds and/or relatively | ess steps for preparing such
conpounds that are useful as protein kinasesyinhibitors, particularly Plk
i nhi bitors. DETAILED DESCRI PTI ON OF THE W NN ON [0014]The net hods of the

i nvention enpl oy oxadi azol e internedi a pgeparing the conpounds of
Structural Fornmula (1). Certatin asp s of t hé-ryet hods of the invention

are depicted below in schenes and pq anples that follow Unless
ot herwi se inidcated, all variablesin @he olsomﬁng schenes are as defined
herei n. [0015] The met hods of the |nvent|onReanoy t he step of : a)
cyclisating a conpound represented by Str®tural Fornmula A: N

wherein R' is LG, or —X'R', and LG is a suitable leaving group; and

b) optionally, when R' of Structural Formula (B) is LGy, further comprising the
step of replacing the -LG; with —X'R" to form the compound represented by
Structural Formula (T).

[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. The present invention can provide efficient synthetic methods
with relatively high yields and/or relatively less steps for preparing such compounds

that are useful as protein kinases inhibitors, particularly Plk inhibitors.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The methods of the invention employ oxadiazole intermediates for
preparing the compounds of Structural Formula (I). 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) cyclisating a

compound represented by Structural Formula A:
R8

kaﬁ g

(A)



NO02 11RZ R ci.--."--N--N \ g R3 R6R5 (A) under suitable reductive
cyclisation conditions to forma conpound represented by Structural Fornula
B: R8-.. NMONof1/08885NV 1g R3 Rlo NNR4 | R6 PCT/US2010/050132

under suitable reductive cyclisation conditions to form a compound represented by
Structural Formula B:

R&. /N\

RG
(B)

wherein R' is LG, or —X'R', and LG; is a suitable leaving group. IfR' is LG, in
Structural Formula (B), the method optionally further includes the step of: b)
replacing -LG; of Structural Formula (B) with —X'(R") under suitable conditions to

form the compound represented by Structural Formula ().

[0016] Any suitable reductive cyclisation condition known in the art, for example,
in WO 2005/121152, WO 2005/068466, and WO 2004/108138, can be employed in
the invention. In one embodiment, the reductive cyclisation is performed by the use
of Zn powder in acetic acid (Zn/AcOH) or by the use of Fe powder in acetic acid
(Fe/AcOH).

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

[0018] The —X'R" moiety of R' can be introduced at any suitable point during the
synthesis of a compound of Structural Formula (I), for example, prior to or after the
reductive cyclisation step a). In one embodiment, the -X'R" introduction is performed
after the reductive cyclisation step a). In this embodiment, R'° in Structural
Formulae (A) and (B) is —-LG; (see Compounds (1a) and (1b) in Scheme 1). As
shown in Scheme 1, Compound (1a) undergoes the reductive cyclisation step a) to
form Compound (1b). The —LG; leaving group of Compound (1b) is then replaced
with —X'R" after the cyclisation step a).

[0019] In another embodiment, the -X'R! introduction is performed prior to the
reductive cyclisation step a). For example, as shown in Scheme 1, the -LG; leaving
group of Compound (1a) is replaced with -X'R" prior to the reductive cyclisation step

a) to form Compound (1¢). Compound (1¢) then undergoes the reductive cyclisation

-8-



(B) wherein RL is LG or -X1Rl, and LG is a suitable leaving group. If R
is LG in Structural Formula (B), the nethod optionally further includes

t he st ep wb:20txyo38mpl acing -LG of Structural Fornul a (BpCcmiuskorXiqiRL) under
suitable conditions to formthe conpound represented by Structural Formula
(1). [0016] Any sui tabl e reductive cyclisation condi tion known in the art,
for example, | 005/ 12115 WO 2005/ 06846 2004/ 108138, can be
enpl oyed i nt‘fpnal 9 1%&9@ ErSATPY R r?Pé“é%%@’( %te”ﬁftmra Fr%’ém Xﬁctl ve cyclisation is
per f or med bgcheﬁ]% gse of Zn powder in acetic acid (Zn/ AcOH) or by the use of
Fe powder iTracettc acid (F e/Ac OH). [0017] Any suitable I|eaving group

known in the art can be errpl oged in the invention for LG. sui tabl e
exanpl e of LG ch as -d, -Br, N@her t abl e exanpl es
of LG includ trl] te ( 705 CFB)letr@lwbrate 0- (| ‘R%qlluen sulf ony1)),

mesyl ate (- e K7 al kyl sul f ones,1 yhsul f one
(-S02Me), e 1 gific enbodinent, 1.G 1Is GCI rIRO18] The - X1R1

noi ety of R1 can b |n roduced at any sui tR Ie poi n quri ng the synthesis
of a compound of Strld@tural Formula (1), for exarrpl prior to or after the
reductive cyclisation step a). |In one enbodi nent, th ﬁ%ﬁ% introduction is
perforned after the iétfﬂ%‘ﬂ@ve cyclisation step a). C¥° 'S embodi ment, R1L
in Structural Formul A) and (B) is -LG (seeCo ugds (I a) and(lb) in

Schenme 1). As showr&.pz eplerre 1, Conpound (I a) un eéNthe reductive
cyclisation step a) ‘t\%/f m Conpound (I b). The -LG ing group of
Conmpound (I'b) ig e Es‘?ed Wit b s KR, af t e t cyc sation step a).
[0019] I n anot odi R% he—=xtRt—mtroduftio ertornmed prior to
t he reductlve(’egﬁ i ep a). For exanpe, |h RA Schene 1, the

-LG | eaving Igr‘oup of 1Compound (la) is repIFiiced W|th' XBR1 prior to the
reductive cyclisationRStep a) to form Conmpound (1c). Corrpound (1c) then
under goes the reducti(e cyclisation step a) to prodluce a conpound

represented by Structural Fornula (1). Scherre 1 R8
[0020] In yet another embodiment, the -X'R" group can be introduced during the

synthesis of the compounds represented by Structural Formula (A).

[0021] The -X'R group can replace —L.G; in a variety of ways known to one
skilled in the art depending upon the values of X'. For example, if X' is —O-, -NR’-
or —S-, then HX'R' can displace —~L G in the presence of suitable base or acid, solvent
and conditions. Suitable displacement reactions are known to one skilled in the art
and can be found in a variety of resources, including “March’s Advanced Organic
Chemistry.” A sulfur linker (wherein X' is —S-) can be oxidized under suitable
oxidation conditions to form compounds wherein X' is —S(O)- or —=S(O),-.
Compounds of Structural Formula (I), wherein X' is a bond and R' is bonded to X'
via a carbon atom, can be formed under suitable cross-coupling conditions. In these
cross coupling reactions, one of the starting materials is R' bonded to a cross-coupling
group. This starting material can react with, for example, the compounds of
Structural Formula (B) wherein R'® —LG; under suitable cross coupling conditions to
form compounds of Structural Formula (T), wherein X' is a bond and R' is bonded to

X! vig a carbon atom.

[0022] The term "cross-coupling reaction", as used herein, refers to a reaction in
which a carbon-carbon bond is formed with the aid of a metal catalyst. Usually, one

of the carbon atoms is bonded to a functional group (a "cross-coupling group") while

9.



INN R5, N ------ ( 02 Rzi ----- NN LG 1N R6R3 R2 (l1la) cyclisation NI R5, N1
?2cl"N/----- jvgN R6R3 R2 Ri (1C) 1 cyclisation
WO 2011/038185 PCT/US2010/050132

the other carbon atom is bonded to a halogen. Examples of cross coupling reactions
include, but are not limited to, Suzuki couplings, Stille couplings, and Negishi

couplings.

[0023] The term "cross-coupling group", as used herein, refers to a functional
group capable of reacting with another functional group (e.g., halo) in a cross
coupling reaction to form a carbon-carbon ("C-C") bond. In some embodiments, the

C-C bond is formed between two aromatic groups.

[0024] The term "cross coupling condition", as used herein, refers to the chemical
conditions (e.g., temperature, length of time of reaction, volume of solvent required)

required in order to enable the cross coupling reaction to occur.

[0025] Examples of cross-coupling groups and their respective cross-coupling
conditions include, but are not limited to, boronic acids and boronic esters with
Suzuki coupling conditions, SnBus (Bu: butyl) with Stille coupling conditions, and

ZnX (X: halogen) with Negishi coupling conditions.

[0026] All three of these coupling conditions typically involve the use of a
catalyst, a suitable solvent, and optionally a base. Suzuki coupling conditions involve
the use of a palladium catalyst and a suitable solvent. Examples of suitable palladium
catalysts include, but are not limited to, PACly(PPhs),, Pd(Phs)4, and PACly(dppf)
(wherein each Ph is phenyl, and dppf'is 1,1’-bis(diphenylphosphino)ferrocene).
Suitable bases include, but are not limited to, K,COs and Na,COs. Suitable solvents

include, but are not limited to, tetrahydrofuran, toluene, and ethanol.

[0027] Stille coupling conditions involve the use of a catalyst (usually palladium,
but sometimes nickel), a suitable solvent, and other optional reagents. Examples of
suitable catalysts include, but are not limited to, PdCl,(PPhs),, Pd(Phs)4, and
PdCly(dppf). Suitable solvents include, but are not limited to, tetrahydrofuran,

toluene, and dimethylformamide.

[0028] Negishi coupling conditions involve the use of a catalyst (palladium or
nickel) and a suitable solvent. Examples of suitable catalysts include, but are not
limited to Pd,(dba)s, Ni(PPhs),Cl,, PACly(PPhs),, and Pd(Phs), (where “dba” is
tris(dibenzylideneacetone)dipalladium). Suitable solvents include, but are not limited

to, tetrahydrofuran, toluene, and dimethylformamide.

[0029] Suzuki, Stille, and Negishi conditions are known to one skilled in the art

-10-



[0020] I n yet another enbodi nent, the -X1Rl group can be introduced during
the synthesis of the conpounds represented by Structural Forrmula (A).

[ 0021] ThewoXxaRlo3grssup can replace -Lth in a variety of wayaskeiomwsisn one
skilled in the art depending upon the values of Xl. For exanple, if Xl is
-0-, -NR7- or -S— then HXlRl can di spl ace -LGi in the presence of suitable
base or aC|d C’ T K ntdllt1 ons. . L%r far nﬁﬁdm 1 reactions are
known to oné sf<e T efl 1?%3 8% TR e Teo‘ifﬁ’d‘f agva?lce?y of resources,
i ncl udi ng A/&x\raﬁlcbds()rgduaﬁnaﬁis@"ganl c Chemistry." A sulfur linker (wherein X1
is -S) can be oxidized under suitable oxidation conditions to form
conpounds w0e3®i n Xdwbsld b (erstaid byS@é));laHed 1Ed[muadss @luplsig gteiper al  For mul a
(1), wherein X1 |§ a bond. and Rl i s bonde Il via a carbon a%om can be
formed undet® SEPEREPE CRPRILS SEWRBISHE O 8?‘{1’ 18%?0“1? RtHa¥d® £185<" coupl i ng

reactions, @neoupfofidagersd @ed torgriratekd- &iu@lmgﬁgralp tmnd@tbsﬁ@haieocruosle coupl i ng
group. Th| S s; arting can exa the conpounds of

terial cl
Structural TOHAFLLf @fnzi %QI@PNIQQP“GE h?ﬁ%&%‘?“"&?ﬂ’%fﬁ?*’é%%%s coupl i ng

condi tions fienefQB£QTHAHOESMBonDf bbhidradids, B $Ad1 dorlthd formkiRheirn X1 is a
bond and R1 is bonded to X1 via a_ carbon atom [0022] The term

" cr oss- coupitinagnes cad Znghfor the fogmatipnizicaienin NegisBt upbngrepcdigdt i on i n which a
car bon- car bgppaRds blﬁtaf)lgrcﬂﬁjﬂll gvfg;dﬂptfé}ﬁla%ﬁco%manmaaae patadd ¥ limidbual |y, one

of the carbon atons is functional group (a "cross-coupling
group”) whitoemakirgbaspiiepsterayip onlladiughimedialsd Aefelasis: gnakingdiopyenecidsesnpl es of

Cross. COUPL NIV AR el A il Bithardl 6y 3o LELEL. g poi AUy COUP! | ngS.

StlIIecouplngs and Negi s I Ngs 003 e term "cross-coupling
group”, as wskaeh&rleivad by é}tewnsm@tellaaloﬁuntbtﬂueﬁéll agt malpng aipedidseiad react i ng

Wi th anot heg,f; 1o 4caqa )&&@%&PB& 1 &kcha Jé@kﬁ?ovdeﬁjggéﬂcﬁﬁ%n%?ﬂﬁbf ng reaction to

forma carbon-c on( n°sone e €°C-C bond is

formed bet V\@gﬁ]t Bg%bgdn%@ér e ﬁg24ATﬂ]§r\%ﬁlggsgheﬁ{egs§wcoupl i ng

condi tion” s 'used herein to the ¢ conditions (e.g.
t enper at ur eicplengntreaftion bemeaf the Gt gronp ofGhprendf (18)oindéht) withqui r ed)

required in I\Hilﬂecan 52 d5HA \Qa %or er;(%m%fe regctﬁlg 'é%lmlpggldg %I’ias ta%u? abs QiRceur.
HNR'R’, respectively, to form respective Compounds (2¢) and (2d). In one specific
embodiment, the introduction of -NR'R” is performed prior to the reductive
cyclisation step a). In this embodiment, for example, as showin in Scheme 2,
Compound (1a) reacts with HNR'R” to form Compound (2¢). Compound (2¢) then
further undergoes the cyclisation step a) to form compound (2d), a compound of

Structural Formula (T).

-11-



[ 0025] Exanpl es of cross-coupling groups and their respective cross-coupling
conditions include, but are not limted to, boronic acids and boronic
esters wiwb 28uz03Risscoupl i ng condi ti ons, SnBu3 (Bu: but ylPrTistér108501182 e
coupling conditions, and ZnX (X: hal ogen) with Negi shi coupling conditions.
[0026] All three of these coupling conditions typically involve the use of a
cat al yst, asaﬂ;tqyle sol vent, and optionally a base. Suzuki coupling

condi tions PHYOE% the use of a pal | adi um catal yst and a suitable sol vent.
Exanpl es of suitable palladiurdcatalysts include, but are notR§ imted to,
PdC12( PPh3) 2, 8P4 a dC12(dppf) (wher e} henyI and
dppf is 1,1 - ?ggEi nyl ghosphi najR&[ ¢ ﬁeﬂrocegekg\sq t %%gKggge |nclude, but
are not Iinlt N R Na2CC3. Suit nch'ude, but are
not Iinited-fo, N ahﬁ of uran, tol uene, a d eth JRO27] Stille
coupling condition i nvol ve the use of a cBtalyst %ﬁéally pal | adi um but
sonetimes nickel), a13litable solvent, and other opt'fPnal reagents.

PdC12( PPh3) 2, Pd(Ph3)4, and PdCl2(dppf). Suitable solfvents include, but are
not limted to, tetrd&hydrofuran, toluene, and dinethyl{ornmam de.
[ 0028] Negi shi couplRé eﬁditions i nvol ve the use ﬁgﬁ Cat al yst (pal | adi um

Exanpl es of suitableicatalysts |nclude but are not ulﬁlted to,

or nickel) and a suitapl ¢ sol vent. Exanples of suita catal ysts incl ude,
but are not Iinh P H%a)B Ni_( PPh3)2C12y (P 2, and Pd(Ph3)4
(where "dba" is]| (di be |deﬁéﬁ@é?enehgip Ilad un) ui'tabl e sol vents

i ncl ude, but ﬂ# to, tetrahydrof A N R4and

di met hyl f or mantde [ooﬁ%] gzuki, Stille, anqvhbgishi tgnﬂitions are known to
one skilled in the arR® and are described ih more defail in a vari ety of

ref erences, includi ng1B)March's Advanced Organi c Cheni2bry". [0030] As woul d
be understood by one skilled in the art, Cross- couplinq groups are f or med
from coupl i [963r ouim apothctwpscoﬁcsembbdumnplx rig-NR ‘eapd free R BOmtrogucgion eagent  or

group of reage 3. CO |1 Ies i ncl ude,
but are not" m%“ eg mw §fBVGCCﬁ%%?of o#%ﬁ%“%mxaﬁﬁg’f%i%%?Poh of

bor onat e es@mpnunii (iannndeygdas)ﬂlairmcti\@rcytlisendrmtermt) twoforraCobpoani (@brci ds,
Bu3sSnC1l for th rmati on of stann for e formati on

D es | T TRk B0k BLARIRNTR) s RS poieelwi® AR I s T ng or oup
formation cosapdun® (D) wialHNE'R miﬂorrabanptﬁmcll(zdnat@ﬁlﬁoemd sresthuB@rddor oni ¢ esters

via pall adi um jated catal ysis; making boronic acids by hydrol yzi ng

bor oni c esﬂéF@“a ki ng stannanes via a two step process: 1) hal ogen netal
exchange fol I 'ﬁé 2) tr tall |on mi%h Bu3SnCl naking zi ncat es
via a two s&p] pro §?nm9Tl 8 G (ﬁTu%ﬁ h&rsgEOPBY b$)" addi ti on

of ZnCl2. [QEd oy 59 REt8EIRIhJIBRLS inthe kS fd\iﬁzembé}&neﬂioweom ud¢heme 2, the
repl acenent reaction between the -LG group. of Conp ounds (la) and (Ib) with

-NRLR7 can YetyeHe! formuly @y canbgpiprared agiepsting aé@ﬁ*ﬁ%‘ﬁ]ﬁ‘ Sepegyrahnd (1b) with
HNRLR?, 1 espgglia\(® ? , to formrespective Conpounds (2c) and (2d). In one
specific enbodi nent, the introduction of -NRLR7 is perfornmed prior to the
reductive cyclisation step a). In thiggrenbodi nent, for exanple, as show n
in Schene 2, Compound (la) react$ wit HNR%R? to form Conpound (2c).
Compound (2c) then further un the &ition step a) to form
conpound (2d), a conpound of Strugg Al la (1).

~
with a compound of Structural Formula (E): R"® N LGy under suitable

conditions, as shown in Scheme 3. LG, in Structural Formula (E) is a suitable leaving
group.
[0034] Any suitable condition known in the art can be employed for the reaction

of the compounds of Structural formula (D) and the compounds of Strcutural Formula

-12-



Scheme 2 ......... N2 R4 LINII RS LG 1 -N----,NgN RSR3 R2 (la) R8--rN?N N
/ NJLLGL1NNI R6 (Ib) ....".4."...". .. NO2R4
WO 2011/038185 PCT/US2010/050132

(E). In Scheme 3, Steps C (when R° is —H) and H (R® is other then —H), respectively,
can go through by the aid of a base, such as potassium carbonate, in a suitable organic
solvent system. Suitable solvents for this reaction include DCM (dichloromethane),
THF (tetrahydrofuran), petroleum ether, acetone, and mixtures thereof. In one
example, a compound of Structural formula (D) is suspended in a mixture of DCM
(dichloromethane) and THF (tetrahydrofuran), and into this suspension is added a
base, such as potassium carbonate. A compound of Strcutural Formula (E) is then
added into the resulting mixture. In another example, a mixture of a compound of
Strcutural Formulae (D) and (E) is heated in the presence of a base, suhc as potassium

carbonate, in a polar organic solvent, such as acetone.

[0035] Any suitable leaving group known in the art can be employed in the
invention for LG,. One suitable example of LG, is halogen, such as —Cl, -Br, or -L.
Other suitable examples of LGy include triflate (-OSO,CF3), tosylate
(O-(p-toluenesulfonyl)), mesylate (-OSO,(CHz)), lower alkyl sulfones, such as
methylsulfone (-SO,Me), etc. In one specific embodiment, LG is -Cl.

Scheme 3

R8
R5 R4 O/\<N N \ N02 — Y
X Step C/Step H X
HN/>%W</L\N/ * J(ji:I: PP 10'L§ N N
\ 10 F R N /
R6 R3R? R N LG, R6 R3R?
(D) (E) A)

[0036] The compounds of Structural Formula (D) can be prepared by any suitable
method known in the art, for example, Barrett, e al., Bioorganic & Medical
Chemistry Letters, 2004, 14(10), 2543-2546. In one embodiment, the compounds of
Structural Formula (D) are prepared by reacting Compound (4a) with a hydrazide
(e.g., formohydrazide, acetohydrazide, isobutyrohydrazide, etc.: Step A) followed by
de-protection of the amine protecting group “Proc” of Compound (4b) (Step B), as
shown in Scheme 4. The “Proc” group in each of Compounds (4a) and (4b) is a
suitable amine protecting group. Any suitable amine protecting group known in the
art can be employed in the invention. Suitable examples include Carbobenzyloxy
(Cbz), p-Methoxybenzyl carbonyl (Moz or MeOZ), tert-Butyloxycarbonyl (Boc), 9-
Fluorenylmethyloxycarbonyl (FMOC), Benzyl (Bn), p-Methoxybenzyl (PMB) , 3,4-
Dimethoxybenzyl (DMPM), p-methoxyphenyl (PMP), Tosyl (Ts), etc. Any suitable

condition known in the art, for example, those of Barrett, ez a/., can be employed for
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the hydrazide reaction and the deprotection steps. Exemplary conditions for these
steps are depicted in Scheme 4, where CDI is N, NI-carbonyldiimidazole, DCM is

dichloromethane, and TFA is teterafluoroacetic acid.

Scheme 4

8
R8 R
RS R4 ) R5 R4 O/\< RS R4 O’\<
Step A Step B N
Proc — T . N_tepd x
~ OH CDL hydrazide, PrOC\N SN tramen . HaNT T N
R3 R2 CBry, PPh,/DCM H R3 R2 R3 R2
(4a) (4b) (4c)

N Step G
x —oteply o, R6_
HN T 73 N RO~NA TG

R3 R2 1 RaR?

R8 R®
R5 R4 o/\< RS R4 O/\<
"N /N
N

(4c) (4d: R® = non-H)

The compounds of Structural Formula (D), wherein R® is other than —H, can be
prepared by reacting Compound (4¢) with a suitable reagent known in the art as a

source for the non-hydrogen R® group (e.g., R°Br, R°Cl, NaBH(OC(O)CHj3); (for R®

cyclopentyl), etc.) to form Compound (4d) having non-hydrogen R® (Step G in
Scheme 5).

[0037] The non-hydrogen R® group can generally be introduced during the
preparation of the compounds of Structural Formula (D) as discussed above.
Alternatively, as shown in Scheme 5, the non-hydrogen R® group can be introduced
after the cyclisation step a) as desired by reacting Compound (5a) with a suitable
reagent known in the art as a source for the non-hydrogen R® group (e.g., R®Br, R°Cl,
etc.) to form Compound (5b):

Scheme 5
R8 /N\N R8 /N>N
N { R? N R?
H R®  StepE J\f\I R
p q " — q
R1T N ONHTSUR R ONT ONTSUR
RG

(5a) (5b: R® = non-H)

[0038] In one embodiment, the compounds represented by Structural Formula (I),
wherein X' is -NR’-, and R® is other than-H, are prepared by the methods of the
invention. In one specific embodiment, the methods comprise Steps A-F of Scheme

6. In yet another specific embodiment, the methods comprise Steps A, B, G, H, [ and
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[0032] I n another specific enbodinent, X1 is -NR7-; and the -NRLR7
introduction is perforned after the reductive cyclisation step a). In this
enbodi menwo 2baro3esanpl e, Conpound (1l a) undergoes the resattise@ooynBt sati on
step a) to form Conpound (I b). The -LG |eaving group of Conpound (lIb) is
then replaced with -NRLR7 via reacting Corrpound (I'b) with HNRIR7 to form

conpound (2 of Stru rmyl a The  conpounds of
Sructural ErseEe Tam Rl R R s e e RS B Ay st ab e
met hod knowvm, G,/H,t7hed &rdf Schdineot) &n Solochs BENind Bbadtenpacik’ ©bthSt thaict ur al

Formul a (A),,can be prepared via reacting a conpound of Structural Formula

(D): R3 R2 H-Rg g\ RRAN-N (D N ,..... ,"" .-- wth a conpound of
St ruct ur al tayka (E): RINI-& under suitable conditions, as shown in
Schenme 3. L “Structural Formula (E) is a sw tabl e IeaV| ng groug
[ 0034] Any suit abl S condition known in the art Fan be enpl oyed fo/<t he
reaction R® R4 Q RS R4 O
Proc Step A Step B N ,N
~ a0 Proc x >
H q OH hydrazide SNUR N/ H,N™" ‘g N
R3 R2 H R3 R2 R3 R?
NO,
J\/I Step C
LG,
RS / R®
N02R4 0/\<
L StepD J\ M N
LG, Ko N
LG1 '}' 5 H R
iR
l Step E o
R
R8 /N\ % >
Y { ~ L e
NT X R23 Step F l\f/j[ R3
J|\ R IR7 R J\ # 4
P HNR'R N™ SN N R
LG, N N R4 R I RS
|6 RS R6
R (I: R = non-H)
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of the compounds of Structural fornula (D) and the conmpounds of Strcutural
Formula (E). In Schene 3, Steps C (when R6 is -H and H (R6 is other then
-H), respeotzouaidgisscan go through by the aid of a base, pemals2@s/0paBASSI UM
carbonate, in a suitable organic solvent system Suitable solvents for this
reaction include DCM (dichl oronethane), THF (tetrahydrofuran), petroleum

et her, acetg me@nd m xtures thereof In one exanple, a conpound of
Structural Formila (D) is suspended in a mxture of DCM (dichl oror@t hane)
and THF (tetrahydrofuran) and into this susp 'sion is added a ba such

as potassi um car X0 A é:or?pound OfRSSR# C al gtor]_gul a »g;éji en added
into the rebwet| -%—Ha*ap,ggher ex N ound of

i Nthe presenée of base suhc
e, in a polar orgariR*solvent, such as R3Ret one.

Strcutural Fornfl aé n%fk(mfze) is hﬁat%
as potassi um car boRa

[ 0035] Any suitable | eaving group known in the art can be enployed in the
invention for L&. One suitable exanple of L& is hal ogen, su¢h as -d,

-Br, or -1. Qther suitable exanples of LG include triflate ({8502CF3),
tosyl ate (0-(p-toluenesul fonyl)), nesylate (-0502(CH3)), |ower alkyl
sul fones, such as nethyl sul fone (-R{02Me O, I n one specific gnbodi nent,
L& is -d .Scherre3 NO NHq 1 R6R3 R2 (D)
eemke o 55{;4 LGJ1\ LG, R O/<
M y - R6. W
Step H /N
R ROR2 H R3R?
lStepI
R8 /N\N
N
N N R23
StepF | R
R7\ P 4
J\\ THNRE N™ N NS R
LG, R R6 R
(L: R® = non-H)
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NStep Ct StepH +

Ro N-*---jvgN R6R3 R2 (A

k,. Ro NN@ (E) X

[0036] The ¢

onpoun

2 R4....",NONjI RS ,N
ds of Structural Fornmula (D)

can be prwpanad3Bigsany suitabl e net hod known in the art pCrars2exasgBe,

Barrett, et al.,
2543- 2546.

I n one enbodi nent,

Bi oorgani c & Medi cal

Chem stry Letters,
t he conpounds of Structural

2004, 14(10),
Formula (D) are

pr epared by crhgtqggi ng Conpound (4a) wth a hydrazide (e.g., fornohydrazide,
%_e

acet ohydr azi

Schenme 4. The "Pgecis group in each of

am ne protectjng
art can be g;r{%ﬂn

, 1 sobutyrohydrazi de,

etc.:

Step

A) followed by de-protection

of the amine protecting group "Proc" of Conpourd (4b) (Step B), asRhown in
Conpoynds (4a)  and @4bk4ie—a§suitable
ougl Angtpuitabl e Sxifde pr oy ectsupd gr oupgkno n the
{n dﬂahy'ﬂraz\ithrentFi'r@Fn\.,\l/gg;j7@€#wﬁr exanpl esH,MTCl'Oxfe "N
ny

Car bobenzyl oxy (

Zg3, R2p- Met hoxybenzylH car,

(Mbz or MeQZ)RsR2

tert-Butyl oxycarbonyl (Boc), 9- Fluorenylnethyl oxycarbonyl (FMOC), Benzyl
(Bn), p-Methoxybenzyl (PMB) , 3,4- D nethoxybenzyl (DWPM, p-ngthoxyphenyl
(PMP), Tosyl (Ts), etc. Any suitable condition known in the ar StepfGor
exanpl e, those of Barrett, et al., can be enployed for
R8 N/jNOZ R8
NO |
NZ Y Rs 2R O/\< LGJ1\N/ LG, rs R O/\<
J\ N 6 M N
N ’ R6<
LG1 N IN q N SthH /N q N
R6 R3R2 H R3R?
HNR1R7lStepJ
8 _N
Re R% \N
NO N
NZ R52R4 0 N7 RR2>3
Py SN e
RSN SNT TN , N ~N N R4
R R6 R3R FI<1 és RS
(I: R® =non-H)

In each of Schemes 6, 7 and 8: Steps A and B are independently as those described

above in Scheme 4 for the synthesis of the compounds of Structural Formula (D);

Steps C and H are independently as those described above in Scheme 3; Steps D, 1

and K are independently as described above for the reductive cyclisation step a);

Steps G and E are independently as described above for those in Schemes 4 and 5,

respectively; and Steps F and J are independently as described above for the

amination reaction of Compound (1b) with HNR'R” to form Compound (2d) in

Scheme 2. In yet another specific embodiment, LG, and LG, are independently

halogen, such as —Cl, -Br, or —I, in each of Schemes 6, 7 and 8. In yet another

specific embodiment, LG, and LG, are both -Cl in each of Schemes 6, 7 and 8.

[0039]

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.

[0040]

The first set of variables of Structural Formula (1) is as follows:

-17-



t he hydrazide reaction and the deprotection steps. Exenplary conditions for
these steps are depicted in Schene 4, where CDl is

N, N/ - car bwoybdidssisdazol e, DCM i s di chl or omet hane, and TPATIUG$2010/050132
teterafl uoroacetic acid. Schene 4 RB R5 R4 0 R5 R4----( StepA ProcProc/N
NgOH CDI, hydrazi de, NN HCBr4, PPh3/DCVH R3 R2R3 R2 (4a) (4b)

R8 RS RA----( o B8 N ANN K7 s -S(0)- or-S(O)-. Specifically, X" is -O-, -NR’-
, or -S-. More specifically, X' is -NR'-.

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
optionally substituted Cg 1o aryl or optionally substituted 5-10 membered heteroaryl.
More specifically, R" is optionally substituted Ce.10 aryl or optionally substituted 5-6
membered heteroaryl. More specifically, R' is optionally substituted phenyl or
optionally substituted 5-6 membered heteroaryl. More specifically, R' is optionally
substituted phenyl.

Each R% R®, R, and R’ is independently -H, halogen, cyano, Cy_¢ aliphatic, or
Cs.1o 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 I, J, J*, and J°, respectively. Optionally,
R? and R3, together with the carbon atom to which they are attached, form a C; 4
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_; 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 C. 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
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R3 R2 (4d: R6 = non-H) The conmpounds of Structural Fornula (D), wherein R6
Is other than -H, can be prepared by reacting Conpound (4c) with a suitable
reagent kwowmii/osstshe art as a source for the non-hydrogecTREG2gqo8(03% €. g.
R6Br, R6Cl, NaBH(OC(0)CH3)3 (for R6 = cyclopentyl), etc.) to form Conpound
(4d) having non-hydrogen R6 (Step Gin Schene 5). [0037] The non- hydrogen R6

group can g neraII be LR d fion of. t he conpounds
of Struct ural® For Pglqib ﬁgkﬁgg hQ%MBWﬁgg?ﬁa r%pmmé shown in
Schene 5, tﬁo&n amﬁpthmdm}o@emtﬂed (o] 8 myplo@&mm Mcbré@phaﬁ”edll}afmz@r H&eCcyclisation
step a) as I r y Ang abl e reagent known
T Phe are s EouPLe RaTR RSBt Ryl Rt obe Hho o MoTremy - ReCT
etc.) to fogpmlmpomzr@d(wbageth&mmcatom to[WHidBhéynare Beundibvadi oent, the

conpounds represented by Structural Ia ( wherein X1 js -NR7-, and
R6 is otherq@h%§YPW¥%Pe“pﬁéHéﬁéﬁk%ba?ﬁ% &% Bkyh Mot sResHicRbh. 1 n’ one

speci fic empodiarpt, ; hikg; Kéis@qxﬁlk‘}pﬁﬁ)[sl@?alﬁlﬁbﬁ—ﬁ &t s&élma@y ®? I'n yet

anot her speci fi,c enbodi nent, the methods conprlse St eps and

F of Schemea® R togeffist wih theriam ©oeusly they waberidfem a C eh@c}%%meéonpn se
Steps A B, isGy. g ®Fijand. K of Schene 8. In Schenes 6, 7 and 8 bel ow, each R6

is other than - H Schenme 6
R is -H, Cy¢aliphatic, Cs_i9 cycloaliphatic, Cs.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°.
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 or optionally substituted Cs_;
cycloaliphatic. Specifically, R® is —H, optionally substituted C,.¢ alkyl, or optionally
substituted Cs.7 cycloalkyl. Specifically, R® is —H, optionally substituted Cy.¢ 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, C\ 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, R® is —H, optionally substituted Cy.¢ alkyl,
Cs.7 cycloalkyl, or Cs.7 cyclo(haloalkyl). Specifically, R® is —H or optionally
substituted C,¢ aliphatic. Specifically, R® is —H or optionally substituted Cy.¢ alkyl.
Specifically, R® is —=H, Cy.¢ alkyl or C,.¢ haloalkyl. Specifically, R® is —-H or Cy.¢
alkyl.
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Each I' is independently T or Cy_galiphatic optionally substituted with one or
more instances of T.

Each of J2, I, I*, I’, and J° is independently M, or C,_¢ aliphatic optionally
substituted with one or more instances of M.

Each T is independently halogen, oxo, -NO,, -CN, Ql, —Zl—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”, NR)COQ’,
-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, -NR)Q’, -0Q%, -C0,Q’, -OC(0)Q’, -C(ON(R)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(0)-, -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-, -COs-, -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.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. Specifically, each Q' is

independently optionally substituted Cs.7 cycloalkyl, optionally substituted phenyl,
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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;-Cj 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,-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;-C4 alkyl), -N(C;-C;4 alkyl),, -OCO(C-Cy alkyl), -CO(C;-Cy alkyl), -COH,
-CO5(C1-C4 alkyl), and —O(C;-Cy alkyl). Values of I 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,-Cy
alkoxyalkyl.

Each R is independently -H or Cy.¢ 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,
the C,.4 aliphatic group is C;.4 alkyl. Specifically, each R is independently —H, -CHj3
or —CH,CHj, or each R, together with Q” and the nitrogen atom to which it is
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attached, optionally forms a 4-7 membered heterocyclic ring optionally substituted
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 Cy.4 alkyl.

Each J* is independently selected from the group consisting of halogen, oxo,
-CN, -OH, -NHa, -NH(C;-Cj4 alkyl), -N(C-Cs alkyl),, -OCO(C1-Cy alkyl), -CO(Ci-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, alkyl), and C;-C, aliphatic that is

optionally substituted with one or more instances of J*,

[0041] In a second set of variables of Structural Formula (T), X' is a bond, -O-, -
NR’, or -S-; and values, including specific values, of the remaining variables are as

described above in the first set of variables of Structural Formula ().
[0042] A third set of variables of Structural Formula (1) is as follows:

X' is a bond, -O-, -NR’-, or -S-.

R' is optionally substituted C,¢ aliphatic, optionally substituted Ce.10aryl, 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).
[0043] A fourth set of variables of Structural Formula (I) is as follows:

R’ is —H or optionally substituted C,.s aliphatic.
Values, including specific values, of the remaining variables are as described

above in the first set of variables of Structural Formula (I).
[0044] A fifth set of variables of Structural Formula (I) is as follows:

X! is a bond, -O-, -NR'-, or -S-.
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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).
[0045] A sixth set of variables of Structural Formula (I) is as follows:

X' is a bond, -O-, -NR’-, or -S-.

R' is optionally substituted C,_ aliphatic, optionally substituted Ce.1oaryl, or
optionally substituted 5-10 membered heteroaryl.

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).
[0046] A seventh set of variables of Structural Formula (I) is as follows:

R® is —H, optionally substituted Cy.¢ aliphatic, optionally substituted Cs_;
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).
[0047] An eighth set of variables of Structural Formula (I) is as follows:

Values of X', R' and R”, wherever applicable, are independently as described
above in the second, third, fourth, fifth or sixth set of variables of Structural Formula
(D).

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).
[0048] A ninth 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

above in the first set of variables of Structural Formula (I).

3-



HR3 R2 Rs 1\1 -r NNN/ r R7/ "ol ...-.NIL NN 6 IR5 RIR (I: R6 = non-H)
Scheme 7
WO 2011/038185 PCT/US2010/050132

[0049] A tenth set of variables of Structural Formula (I) is as follows:

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

[0050] An cleventh set of variables of Structural Formula (1) 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,
eighth, or ninth set of variables of Structural Formula (T).

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

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

above in the first set of variables of Structural Formula (I).
[0051] An 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)CO»-, -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(0),-,
-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).
[0052] A thirteenth set of variables of Structural Formula (T) is as follows:

Values of X', R', R?, R?, R*, R®, R® and R, wherever applicable, are
independently as described above in the second, third, fourth, fifth, sixth, seventh,
eighth, ninth, or tenth 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)-.
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-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-,
-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).
[0053] 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, -COx(C1-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’,
N(R)CO,Q?, -OC(O)N(R)Q?, -C(O)N(R)CO,Q?, -N(R)C(O)N(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’, -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).
[0054] A fifteenth set of variables of Structural Formula (I) is as follows:

X' is a bond, -O-, -NR’-, or -S-.

R' is Cy4 alkyl substituted with Q' and optionally further substituted with one
or more substituents independently selected from the group consisting of halogen,
0XO, —CN, —OH, —NHz, —NH(Cl—C4 alkyl), —N(Cl—C4 alkyl)z, —OCO(Cl—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
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r-N,, NN/ R N R7, --k NNN 1 1In each of Schenes 6, 7 and 8: Steps A and

B are independently as those described above in Schenme 4 for the synthesis

of the cowpaundssss Structural Fornula (D); Steps C andpHrarseoionsapendent |y
as those described above in Schene 3; Steps D, | and K are independently as
descri bed above for the reductive cyclisation step a); Steps G and E are

I ndependent | C

respectivel H@ %ﬁép ?§6alzm50%¥@nﬂﬁﬁﬁ Smﬁ%%%?@°%§“3%§%?§%mﬁs3%ove for

t he aninatVDmndaaabhnmdoTuﬂnngemmgm@ | Q), -W(ROH, HNR1LBHA, t@0D,Hor m Conpound ( 2d)

| ndependent PR BonC OB BB 8 Gorl NG G IR N BRSF B hees 6, 7 and

8. In yet aspbhet -S@Eeoff-00’esROACTEM, ,od;(@’)Qénd((b.)GZRﬁ] eNgRItTOY@, i n each of
Schemes 6, 7 _and 8, kPOBQ In pne e dlnept thqﬁs of the invention

can be enpl N@EQZQp %Qt’ He( QYRS PhYs - B)Qj bq—g92§£l?)|9c’t ur al
For mul a (|)}QRﬁKﬂQ?QECﬁ@®S© ékthQ@&ﬁﬁ beRB@bﬁéwI&ﬁ%ﬁnguM@@ﬁ&in val ues of

the variables of Structural Forrmula (lI) are as describ bel ow, [0040] The

first set oVithefsamaassusstitginsiedqperdenthoyaigicd ffom the groys consistiget T X1
is a bond, ang'Cl 6 aNﬁFmC optrnally s%()g)tuted Qth o S})ngore ineRB&s bF ¢alnidwherdn i - 0-,
-NR7- , or . More specifically, X1 is -NR7-

each T is halogen, cyano, -N(R)H, -OH, -CO,H, C(O)N(R)H -OC(O)N(R)H,
-N(R)Q%, -0Q%, -CO,Q%, -OC(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?, 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).
[0055] A sixteenth set of variables of Structural Formula (I) is as follows:

X! is a bond, -O-, -NR'-, or -S-.

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(01Q%, NR)Q”, -0Q?, -5Q%, -COQ’, -0C(0)Q”, -C(ONR)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)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,
N(R)Q’, -0Q%, -C0,Q’, -0C(0)Q%, -C(OIN(R)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 C;. aliphatic.

Values, including specific values, of the remaining variables are as described
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Rl is -H Cl 6 aliphatic, C3_10cycloaliphatic, C6_10 aryl, 5-10 nenbered
heteroaryl, or 3-10 nenbered heterocyclyl, wherein each of said aliphatic,
cycl oal i pNet2oti/o3srsgl , heteroaryl, and heterocyclyl groupsTrspeiiessnsed by Rl
is optionally and independently substituted with one or nore instances of
J1. Specifically, Rl is optionally substituted C _6 aliphatic, optionally
substituted CB 10, a Sti ed 5-10 nmenbered heteroaryl .
SpeC|f|caII& Qh %! ‘m1@§% %Prfpd“%%Hi aryI or optionally

substi tuted nbered ete s optionally
substitutedwﬁﬁﬁlo afan%Pn tPoﬁg %A%nFut 8nga@ ﬁ@ﬁ%ﬁ%ga het er oaryl .
More specificall ptional substituted phenyl or optionally
substituted 5- 6)§e F%?%h‘ﬁe€§?6ar $ More specifically, RL is optionally
substi t ut ed pherR;}hs Ci alkyl stEEat:nhitelétz’zi;1thR31 anE%pu(mauy Rﬁthbﬁsubﬂlﬂlﬁﬁkﬂdbﬁ]ﬁd y -H,

hal ogen, cyano, oal i hatic wher ei n each of

said al | phath “&“%‘tﬁ’“&%‘)tﬂ%’% ohdrne s H8 B P s oI "ra g R,
respecti vel yko, ICN opHL N, INH@ @ langepenident hikysubetotat@dii)t h one or nore

i nst ances of 5 S tivel onal |y, R2 apd R3,

t oget her V\ntcr(i)(f%h %15}‘151090 ’oﬁt%t@\fﬁi B @./(Pe at lkélgh%lﬁgm‘ftw%a% C3 7
cycl oal i phaltcglordrﬁg)rsltahem&réamet giileacmrhstlut}mnadnd@héﬂaeme or nore

i nstances of JB. Optionally together with the carbon atons to

whi ch t hey SPgityed Withaee Orfnefrrrrﬁ%tswerrs wgencadanily peleqtcd MBS i s optional |y
substi t ut edoopilthhoQRe aQll CTDEISHHbRASSAREAR Bbstied WA biRNR Inlo¥e infn@06F RS,
together with the carbon atomto which they are attached, forma C3_7

cycl oal i pha?uaed mibgigin daglt Tilfshab?tg?ila@bieﬂoi Q" sUAOH; tQ e§HwiG®hHone or nor e

I nstances f<F<Oi ﬁR)H qc@ﬂ%ﬁ LGRhE )Ntt@ﬁi‘ %N'i% RR(R)SO,ARIRS 1 s

i ndependen ti ona subst | uted a Lo ali hatic or
optionally §(£B19Qi R G@Q% §Qo| 6@Iz(i2 pl‘@@ﬁQﬂQ @@(@MR)Q]aiN(BL)CF@)@nd R3, R3 and

R4, and R4 1 Vi, m h they are
bound, i ndepen ntq %?@8@@6 ?q;ﬁggb%egms{ﬁ}d@%éﬁg 'ﬁdé p@@éﬂ i phatic
ring. Speci N(R}saozga,, oeaTéQR)S)(f)zI‘RB)QZRCS,pe@ﬂpallanlﬁ iRPhdng! wmmeqiersdesmrtdtgd H,

hal ogen, opg/ Onae or¥n SUb gtllttelfls 1Pdepv\?lﬂ66nﬁy% ec%d fom t%f:g oPlt Icc?%%#u&%oﬁ and R3,

t oget her vvr‘t”h the'car are a
optionally ai'lkitiSIsIahplia&dolﬁﬁ)nﬁill}csubi;tﬁﬁlh(kwith bneﬂ@r mcﬁpemame@aftyandeﬁefmmf R2, R3,

R4 and R5 is | ndently - r t] I i -6 al kyl; or
optional ly f&hiﬁg? en‘%6%%Hﬁh“@itﬁgf?§3§réﬁiﬁﬁﬁﬁ%réﬁ&ﬁﬁ% re bound, form
gg opt i ongl INREVDIOY, LE@{Q)ZC@CZOWQ@(@I)N&{)QHNP'{)CSDE}? J‘N(Rm(bzgg (e)acg orkR|2

, R4 an ep en ,Y substitute al Ky
or optional i%p(@@ﬁg é&%t\]é%)&yoﬁgr’ %%?@?‘5@1\1 to which they are bound,
forman opti 0na|ﬁ6yssﬂﬂbﬁ)hbﬁalll§@%sﬁﬁt& CC])é@hﬁlﬁhK)dptha’ﬂQsuﬂyﬁfuﬁzd@ﬁc' fically, R2
is -Hor A3 alk | ky is - 3.alkyl; and R5 is -H
or C1_3 al k%»icloalmitatéc eia‘eeiailr e&ﬂﬂywdﬁeﬂ’ laﬁabq@ lte&‘é‘étyﬁ]é(r SRiAIY he atom to which
they are bOsli!tBQnﬁt@d ﬁ?ﬂeﬁ lc§r_c7pt1‘éﬁ(£157<%§l£skiﬁitedr5 @QmemBére!i ﬁetéljdal?[ G _3 alkyl; and R5
is -Hor G re specifically, is -Hor 3 alkyl; RBis CL 3
alkyl; R4 is -Fﬂiahd{REOP%mmFYﬂﬂﬁmewéﬁeeﬂﬂm@&iIy, R2 and R3 together with
the atomto whi G\}hlﬁelg'qxcl@(ﬁﬁ %@Hﬁgvm rrbiathgt?ém%l é@C\L Qi]l)lgswre Esh(ﬂygcrlbgé is -H and
R5 is -H % atic ycloal i phatic, C6_10 aryl,
5-10 rrenber@@inh@tﬂeﬁr@arwi0f\@flﬁ@6$1€dsﬁn¢fb1@r]é<umhét(é} ocycl yl, wherein each of
said aliphatic, cycloaliphatic, |, heteroaryl, and heterocyclyl groups
r epr esent edl08y71R6 Aslgh]@t?mbﬁ%tldfyaralhé pﬁ%epémd@ntm}la ssasifellosd wi t h one or
nore instances of J6. Specifically, R6 is -H optionally substituted C _6
al i phatic, optidﬁa$$9mshﬂ%tﬁﬂ%tem5t3 7 cycloaliphatic, optionally

substituted 4-7 g Veh, j nyl, or
optionally substi t ut e g'%{% g?“eié‘ (Ii)ﬁeatngr%ar yrH’ k%ﬁgﬂé@ %dggﬁ‘?gh g%%ei s -H,
optional |l y gubst sltbutttedltﬂnd@eadlqntlhatltomeddrormﬁrpigmmalcmym@ubsf halegend C3_7

cycl oal i phati C p fcal ti ed Cl 6 al kyl,
or opti onal?y suﬁ @iﬁlt lﬁ%d ]\2%((1, cfi:liy(}al ohe %@2 (|>{((::§1¢t;j P%b
optional | y €0§6t-Ct sikglol -CO,16, -Q0k ; C4@tkybpztnd(}|®iCl G4 siujds,mnmmeieggb

yel oal kol - Everror s opefttsl Tyt bUEPub il i’ 2% oy o a

Cl 6 aliphatic or C3_8 cycloaliphatic group optionally substituted with one
or nore instanced of JA, or, optional I)/ together with RL and the
nitrogen atomto which it is attached? forns a 4-7 menbered het erocyclic
ring that is optionally being substituted with one or nore instances of JB.
Specifically, the heterocyclic ring formed with RL and R7 is 5-6 nenbered.
Specifically, R7 is -H, or optionally substituted C _6 aliphatic. Mre
specrfically, R? |s -H or C| 6 aI kyI Even nor e specifically, R? |s -H

~A ~ o - . .



N(R) 502N(R) 2. More specifically, each T is hal ogen, cyano, -N(RH, -CH,
-C2H, -C(O)N(RH OC(OON(RH -NR @, -0, -0, -0C0) @,

- C(0) N( R)vgd,2011MG3838€X 0) 2,  N(R) CO2Q2, - 0C(0) N(R) @2, - O PYNURp@aP§A 32 or
-N(R C(0)N(R) Q2. Each Mis independently hal ogen, oxo, -NO2, -CN, -OR,
-SR, -N(R)2, COR, -CO2R, CO\IR‘Z -000R', -000ON(R )2, -NRCOR ,

PR ) P R SN SRR kg Ry NSO 2

menber ed hedoamgafngT anb €Y _ghliphedcptiohalBaubstiyel wal dnphatnices inkeiices otycl yl ,

aryl and he gr ou resented, b pt.i,0 and |ndependently
substit ut ed %’ﬁgl Grh ﬁbgr}@?‘{)gﬁ%tcé{?{@eé %(‘gﬁ i) ISh %2@?121 is

[ ndependentd:@o)u(mm tOC@)SI(BH, MY ROE(DNER BT, -SONEREH, oNgs)s()gNg{)H up to four

roups |nde end ntI elected,fromi he ro nsi stin -0-, -5-,
0T o SRAhO" R §R Lo s >Q%B@€fm<mtﬂ Rggeaczm s

i nde endent ) SASZ§) RIN¢ 2

N( R)E(O) N( JNKR)(MCEE)QZ)) I(\?( Q)N(Rj -55(()) N b[\b )NRC )5 E)SO NEac 72 is

i ndependent%‘{ﬁk}aﬁ% 1or ¢l $@1N(%Qofspéfﬁ Cacl)lb’a lfmlﬁé gy bupienaliydepdiideht | y

sel ect ed fr@ft‘ﬂ &&%r%&@&b&ﬁﬂéﬁﬁh&%@n&hﬂy Nfected ¥ the %‘oup co&(s% of TA=NR) -,
-C(=NOR) -, -5(0)- S(0)2-. Specifically, each IS |ndependently

-N(R) -, - gand Ci@ @@ahanc oitfomyLly, sub@(tgytva@ one onNy Ry @ Eces of HiendwieR)n |
o oo o EAKRI Ry -GN, S, o URY, BRI NP 502, o
aryl, 5-10 PRI émzhéf(éle)aIQﬂ(O)(blz (ZolN(R)@nbEfRe)@((h)él elNﬁBﬁﬂ)zﬂ wherei n each
of 30 Spect TRABM YOG AIRRER e SRIEIDN R onal Ty substi tut ed 3.7
cycl oal kyl , opt iFaniabf B/, Rawetand af sdndehenlyit]y -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 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).
[0058] An nineteenth set of variables of Structural Formula (I) is as follows:

X' is a bond, -O-, -NR’-, or -S-.

R' is C14 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, -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,
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optionally substituted 5-6 nenbered heteroaryl, or optionally substituted
4-7 menbered heterocyclyl. Mre specifically, each QL is independently
opt i onal lwo=oha3stsat ed C3_7 cycl oal kyl, optional |y substcraisedopbany! ,
optionally substituted 5-6 nenbered heteroaryl, or optionally substituted
4-7 menbered heterocyclyl. Each Q2 is independently G _6 aliphatic,

C3_10 cycl oal iphat | 6,10 aryl ~~5<:10 er 0 -0 nmenber ed
het er ocycl y1§,((5)§§ (’EE%? 'Qéc’hg@f’ %?%h?@@u@&%? I y) zn'g\@éico(gg%dnent |y

sugst |h t ut _efLNQRIGOZQ;,e-O@(ongQ%, @@NEI?QO@Q{JIQ;R)@_(omiglsz%oqug)ef,ze; Wi Lg R .
an e ni om i S .ached, optiopal | orns. a 4-7 menbere
het er ocycl |i\]%g%60ﬁ F]%@{a%%}\?(géén pgﬁﬁ%atl%?%ilég}tl%y ?Ptﬁﬁaé{y&lgﬁ?r'ﬂp‘éd i nst ances
of JB. Specwit 6@l drynor€adkithdhtd ifddppsiRREy sidrtdd)roaPiht eap kynssubssiTuted C _6

al kyl, optionally substituted C3_7 cycloal kyl, optionally substituted
phenyl , opt4'¥iais P&»phgﬂﬁeet}%l&wbﬁﬁ%te HBERCY TRE a1 BT Iof Torndgperedhal |y

substitutedegdn T imﬁ’@aﬁ@tmy@ml_@og{’ -Q@?)N(@{, _gggy)q\{ggm’vw th R and the
in

nitrogen atomto whigc is attache on ependently forns

ch it hed, opt ally an
an opt 1 onal NYREUBEIT s i R@ 40 (NS er BINKERS BEYETOR T MBICO.R.  Each JQ T
independentJOC(MI@QR)@’__@(@MM'Q?’ 09@@@@%%@&)5“ tuted with one or nore
0

instances of M Specifically, values or each of the C3_7 cycl oal kyl,

phenyl , 5-6 nentigeled heReoang R, isanspendentheih btleginhentiendbysebsfifutet oups
repr esent ed~by,:QL..i.n 4 nalud | , 2 = 3 NH2,
- NH( Cl- C4 g?ﬁk%ﬁ“%“%%%?ﬁ&c%ﬂg%%tﬂ’%? qﬁé%ﬁ?@i@gcﬁﬁa?%ﬁ??an%oﬁé@c} al kyl ),

4

- CORH, - 0024nGR'Cmdd ' leyd R?, resportiCaly Gagethdewith theGtorg4o whikly they @-boandaal oal ky! ;
C -C4 cyano. j e o | kvl , and C2-C4

al koxyal kyll?[h%é}é%einﬁ for |a@%@%h@db’é‘f“g‘f&%&?y"%@g@?E‘%‘l i phatic (e.g., CL 6
al kyl ) representRéds Hy, (@lonatlg lsuteétuteall Ggehphacx mptio@Ny sutkfutedH2,  NH( C1- C4
al kyl), -N(C; al.ky1)2. -000(Cl- al kyl - :C4.al kyl), -CO2H,

ol cL. o skl Gy ST A S el of " Che

cycl oal kyl , sustithted pleshel; ospyibnaligndbdiaiier 6 yehpdredheeosryt.epr esent ed by Q@

i ndependently i ggl.u%% hglo%gn]é ox0, -CN, -OH, -NH2, -NH(Cl1-C4 al kyl),
-N(Cl-C4 al kyl) 2, “06d¥ cteE4Yal kyl ), CO(CL-C4 al kyl), -CORH, -02(Cl-C4
g.l ké|4) , -0( CI:L[< Clﬁt\/aadék,yigucﬁ% Sp@éiﬁa:vil)idlas, oﬁled ﬁ{ézmh%g)@{riﬁbdbs' arlé:&s— ?Eécrméanoal kylh,

i - am noal kyl , C - roxya ,an - al koxyal kyl . Each R
is independ"é’ﬁ’t"?&Pthe}-ﬁrétrsetﬂf)_/véﬂétfl?s&fgr?@?m Forgyla{DR  together with @ and the

nitrogen atomto which it is attache optionally faqrns 4-7 menbered

het er ocycl i 89%9Ing ‘6;5‘?’?‘5‘1‘?&“SFSIOfé’%%’?‘iStO%EB‘QWW‘PrB‘Hé(ers ??ofP@O"i’Shstances of JB.
Specifically, the Cl1 4 al.iphatic group.is € ,4 alkyls. ecifically, each R
i s i ndependent | faﬁl‘ﬁ?ﬁpﬁ’%ngwegléﬂﬁ%ﬂ@; g@f - Badh: lﬁ,’Rtﬂﬁzg;e‘E“ﬁgﬁ' AW th @ and the

ni trogen ati@mpekiently &N\dckdribed abdvk iielyads ofFRricORB kHryughQittkeenth4etd ofrember ed
het erocyclic ring optionally substituted with one or nore instances of JB.

Each R is Yaiadpe etuipl Feymgla @) 6 al i phatic optionally substituted with
one or nore instggngegs of JA; or two R groups, together with the nitrogen
atomto which they are attached, forma 4-7 menbered heterocyclic ring
optional |y bei nd\’%%gmltldm@we%ﬁ@ Malgeteolghe repleming erigblessaye af dey@ibspeci fi cal |y,

the Cl_4 al jBhahifk ﬂﬂ’spslépofi\{%riﬁ;}ésdbf%!trﬁﬁ{lral Formula (FACh R’ i's independently G _4
al i phatic opti onal 1 y substituted with one or re instances of JA

Speci fical l m06d]he ,Q%uéhtﬂhfsp&%f Varidb1OUdt Ejtl%ctgal_ﬁoﬁﬂu‘fawl) is as follows:

Values, including specific values, of X!, RY RE RY, RY, 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 Cy¢ alkyl. Specifically, R” is —H.

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

9.



Each JA is independently selected fromthe group consisting of hal ogen,
ox0o, OCN, -OH, -NH2, -NH(C1-C4 alkyl), -N(G-C4 alkyl)2, -000(C1-C4 al kyl),
- CQ( C1- Cawvel2kylo3g18sCO2H, -0Q2(Cl-C4 al kyl), -0(Cl-C4 al lpgir)us24is/ 030132

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

o0 &1 or SR e s el Yt G pac "t hat i s opt onal 1y

substitut edww@h ope (gqrty %'é{ﬂﬁduﬁ'epg V%Snlgbef%f {S%I"l]l('g[‘il]g[ ﬁ%ﬁl%lag?)lgass%ao\gsd set of

vari ables o ructu a (1 0 or -S-; and

val ues, incl udi speci.fi.c val.ues,, of e ﬁ%'ﬂ' 1] ki abl es are as
descri bed aboveR?arllue?’ﬁgchfl(lilrrl%%pegglf Vé(‘)hflesv%ﬁaa ’es’ of %Péc dral Formul a (r.
[ 0042] A t hiihdepsadent§ asvdesdribbll elsoveiin Styrsucdfiswateektb rirulgh nidejeenth sets of ol | ows: X1

is a bond, -0-,. -NR7-, or_-S- Rl is optionally substituted G _6

al i phati c, \@Bfﬂiﬂ%&:{ﬁt?&tg[ﬁ%g?rﬂ“&ﬁ(éh C6_10 aryl, or optionally substituted
5-10 nenbered het®es aa@roptionally substiMeddu@s alkiyhol ugtionglyspbgitite«Cyal ues, of the
remai ni ng varkg@l es are as described above in the first set of variables of
Structural F&KAFa (1). [0043]A fourth set of variables of Structural

Formula (1) is ag8ifoi|®es; alel. iS@ecifrbaqllgz, ©ptignal ly substituted ClL_6
al i phati c. (val ues, including specific values, of the renaining
vari abl es are aR desePibectlBbove in the first set of variables of

Structural For myfgyck liheludifOGhtific Lhfitshossl reﬂ‘fain‘fﬁ%\f’a@i%l@ssaré’gs Rty ur al
Formula (1) is as follows: X1 is a bond, -0-, -NR7-, or -S-.
above in the first set of variables of Structural Formula (I).

[0062] A twenty third set of variables of Structural Formula (I) is as follows:

R' is C14 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, -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’,
-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’, -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, or optionally substituted Ci.
alkyl; or optionally R* and R’ together with the atom to which they are bound, form
an optionally substituted C;_; cycloalkyl ring.
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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 setwofouamssmbl es of Structural Forrmula (1). [0045pAardiszaio/oseBs? of

vari ables of Structural Formula (1) is as follows: X1 is a bond, -0-,
-NR7-, or -S-. Rl is optionally substituted G _6 aliphatic,

optionally substjet. ut.ed 0 ary opt | anal | ubstituted 5-10 nenbered
heteroaryl. R7 ﬁ%1§— 6Pg§%¢V8ﬁ§%%%ﬂgaﬁgﬁ?L8fg%“%ﬂ%@”ﬁ??%ﬁa it.

Val ues, i ncdyaiduikgl. speci fic val ues, of the remmining variables are as
descri bed above j;n H%f first set of variables of Structural Fornmula (1).
[ 0046] A sevent h 5ét "of" vaf Fabt es of Structural Fornula (1) is as follows:
R6 is -H optionlid yHspbsidikyut ed C_6 aliphatic, optionally substituted
C3_7 cycloaliphatic, optionally substituted 4-7 nmenbered heterocyclyl,
optional Iy subst‘{atllt?ﬁ@aclw%iﬂe?l%swalaﬁz P%ﬁ%{%l%@flﬁ?lm aneslec T ber ed

het er oar yI . above in thVektiRBof VRSB FRESDRAEF driralaM@) ues, of the renmi ning
vari abl es are as descri bed above in the first set of variabl es of

Structural |oeéITul aa thinty fRAA didnvalBRE br Slcn@f] Feahdlalh @Ss BloSkr uct ur al

Formula (I) is as foll ows: Val ues of X1, Rl and R7, wherever
appl i cabl e, are R'ngdependeRidsituas vRSTTindepticRny Gurihtr JubfitseeRblond hi rd,
fourth, fifth or sixth set of variables of Structural Forrmula (I). R6

is -H opti 9 bsiipets pdensadanily seleaiqddtrt ihe erayperpyaineg 9 algsti tuted C3_7
cycl oal i phagy,c.crppOHONGY) mﬁqebféﬂaw&)?@(éf-& mﬁmgf@@bmi raﬂzif}lé)pl yl,
optional |y substituted 8 enyl, or optionally substituted 5-6 nenpered
het er oar ylI .-CO(Ci-Cy alkyl), -CO,H, -COx(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’, -8Q’, -C0O,Q’, -0C(0)Q’, -CLOINR)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’, -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”.
i) R?is —H or C.3 alkyl; R is C;3 alkyl; R* is —-H or Cy.3 alkyl; and R’ is -H
or C13 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 Cy.3 alkyl; and R’ is —H or Cy.3 alkyl.
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).

[0064] A twenty fifth set of variables of Structural Formula (I) is as follows:
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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).

[ 0048] A nwoth11zss18sf vari abl es of Structural Formnul a (1 PpcrasasiofosiiBows:
Each of R2, R3, R4 and R5 is independently -H, hal ogen, optionally
substituted C1_6 aliphatic, or optionally substituted C3_7 cycl oaliphati c;

or optionally 1an nd R4 nd .R4.an D, T e ctivel t oget her
with the atom Fé{ %‘?bﬁ%g@b Sgtﬁlge%d%@n(g, and Opti né‘ﬁ glrﬁhFrygu %ﬁ%"/%ﬁﬁ%éﬁ onal |l y
substi t ut edor@dord subytithand indpehdcdtly kddgted from the ¢adup@snsisting biighleygn,speci fi c

val ues, of the [.ni J e r s describ gve_.in the first set
of vari abl €% Plet %W%Ia}ygl ﬁ\?(&wlfébl%ﬂ‘g‘g%@ﬁé%gszolo/ 050132
[ 0049] A t enido(set, gkyly,acOab) -€9),@,-Stalkyof adaloEpCuka). (Alerh&ival, RO | ows:

Values of X1, Rl, R6 _and R7, wherever appljcable, are independently as
described ab&¢e ¥ of A BRRSHY, heteriaryd, eaPleRttOH?%IW’rnﬁt“Pﬂep%qdﬁ?th’, seventh or

ei ghth set @bst@td #ith 8% Qfmepk bubslitdéad inbQeRlitndy &didoted from thels®p of R2, R3, R4
and R5 is independently -H, halogen, optionally substituted C1 6 aliphatic,

h
or opt i onal $opsisigY iTtant ds EPhaticgnitonalyisyhdityted Wih oRsringlaintynaRBolind R3, R3
and R4, andr.Rfq aMerecRack € RABHLY & ¥ho, QQgﬁFﬂ)ﬁE -t Bt gy,at om to which they
are bound, independently form-an opti onal Substituted C3 7 cycl oal i phatic
ring. CAaN(RSL, -QGENNER g -NEeeiNER R eNRBE. -NHDSPENEIHI ng vari abl es
are as desciry 2 a 20 hent i FetNSE vV apt 201 ural Fornmul a
(1). [0050] R&u@%ﬁé\a}gﬁ%ﬁ% ’sgtQtz ’o? QVa??é%l’ g'gc@QS?? {J(%glgg);q ’ @é?ﬁjncgpgé(;l ) is as
fol lows:  -NR)GZQieOHP)INRR)QRX(ORI(RIRDQRIN(RRE (MR KY', -SAhd RN

Fourthe 111 RAGERRANRII0 AT, SRR PR BN L bR EER AR 0
Struct ural olr onel a n{drd subRBudngs indépendeotdy s abaseld|fyonsthb gtoup voredtiaE ofol al i phati c.
BT SRRl b P SRR B RN 27
[ 0051] An t webl Ths Isddgenfcywmar, iN(IR)ESs-OH, -SOSHIGCO)N(RFQ-OU@N(R)H,i s as fol | ows:
N(R)Q?, -0Q%, -COQ%, -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.
R® is —H, optionally substituted Cy.¢ alkyl, or optionally substituted Cs.7
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).
[0065] A twenty sixth set of variables of Structural Formula (I) is as follows:

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, -N(R)Q?, -0Q?, -C0O,Q%,
-0C(0)Q”, -CONRIQ”, -NR)C(0)Q”, N(R)CO,Q”, -OC(ONR)Q’,
-C(ON(R)CO,Q?, or -N(R)C(O)N(R)Q’.
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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 independenssisy -N(R)-, -0-, -S-, -02-, -0C(0)-, -E@CoNeRH50132
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 r. i n vari abl.es describ sab the first set
of variabl es of g'qﬁﬁcptfggl”?—lkalmi}l aY P)al.knyOBSZ] o |r{Seenf)]f1“srkEt gf vari abl es
of Struct urral togalicilith tifd gtorh So @Bich dley amsiound form a\(al, vasoatifyl Xig; RRis - R2, R3,
R4, R5, R6 nd g} vi[?erever applicable, are independently as descri bed
above int a0d M, “third, fourth, fifth, sixth, seventh, eighth, ninth,
or tenth set of Rﬁaﬂfampasmup sEBstitheddul; @ lalkdy D o tRndlly) subfc@bd &1, i s

i ndependently -N(R)-, -0-, -S, -02-, -CCONR-, -0CONR-, NR C®-,
- N(R) C( 0) N(‘Wfloaky]C(O) N(R) CO2-, -502N(R)-, or -N(R)502N(R)-. Each Z2 is
i ndependently - MR) -H, or@ 5 atk -02-, -0C(0)-, -CONR-, NRCO))-

-0C(0)N(R) - -N&(@)COZ -NaSR C(O)N(R)-, -C(O)N(R)C2-, -S(0)2-, SOZN(i?)-
-N(R) S02-, Val ues, including specific val ues, of

the remaini ng Va\Va!l&'é’l1§§u(ﬁﬁ§s&§1ﬁg@§lﬁ&' Qﬁﬁe ?e%ﬁl@ng Vribh8s frb hSdes&fed Of
vari abl es of Structural Fornula (I). [O0053]A fourteenth set of variabl es of

Structural anereinlthe fisyset ef vagaliles 4f Siggetural Formula (D).

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

above in the first set of variables of Structural Formula (I).
[0066] A twenty seventh set of variables of Structural Formula (I) is as follows:

Values, including specific values, of R', R%L R?, R* R®, and R® are
independently as described above in the twenty sixth set of variables of Structural
Formula (T).

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).
[0067] A twenty eighth 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 the twenty sixth set of variables of Structural Formula (I).

R® is optionally substituted C3_ cycloalkyl

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).
[0068] A twenty ninth set of variables of Structural Formula (I) is as follows:

X' is ~O-, -NR’-, or -S-.
Values, including specific 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).
[0069] A thirtieth set of variables of Structural Formula (I) is as follows:

X! is -NR’-.
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Rl is C1_4 alkyl substituted with QL and optionally further substituted
with one or nore substituents independently selected fromthe group

consi sti nyoab1isBmsgen, oxo, -CN, -OH, -NH2, -NH(Cl-C4 alPkylusporomgaiiz C4

al kyl) 2, -000(Ci1-C4 alkyl), COQG-C4 alkyl), -CR2H, -02(C -4 alkyl), and
-0(C1-C4 alkyl). Alternatively, RL is C6_10 aryl or 5-6 nenbered

het eroaryl, eac dependent | y.substi one or nore
AR il M AT S R U
al i phatic ommoraql)laye @Ltb&irﬂbédﬁ‘tﬁﬂeiﬂdnbl seiné therfirolireughnstamn eathakts Y and

wherein each T s C Q, -N(RH -0OH -SH -CX2H, - 0) N(R) H,
-OC(OI)N(R)I—?’arIaNIEEi:@ ‘%(HE?YPT“X&S@%N(R)H -N(R)S0O2N(R) H, S(0) 2@, -C(N(??)gz?

“od0) R e oﬁ\ﬂzﬁx%t%%ofva%%%%&%%ﬁ@&&@c@%@ "R ooz, o

-N(R) SO2N(R) 2. Sgﬁm fically, RL is phenyl optionally substituted with one
or nore substitUdent's i ndependently selected fromthe group consisting of T
and C _6 ali phat\i'aaue@phélanag slp;écislubslhést uif te€lreniatnin OREialflEs GABt@ctuftst ances of T,

and wherein_ea is h e 0) N(R) H,
700( ) N R R s o el s, v o e e AR b i Ry o ) o,
-N(R) COZQZ,vanQ@é@aﬂ‘ﬂ(nlﬂb@?aJ Fm@(u@a) R) c2Q2, or -N(R) C(0) N(R) Q. Val ues,

i ncl udi ng specific values, of the renaining variables are as descri bed

above in th@ofi]r stmsabthefembabingdhtl, @& mdthddh bEk Wvahtidnda vt émplbyed ih0054] A
fifteenth set of variabl es of Structural Formula élb))bgls as follows: X1 is a
bond, -0-, RIRRRYng thgeompounds represented hysStyngtugal Fpgyla PhTOReYiGHn QL and

opti onal | y dBEidbRS safibiStebt WhBdinWalds OB PoriaBRE 6F ﬁHEﬁﬁdltF‘éﬁﬁﬁ@(HM@pendent ly
selected fromthe (Proup consi sting of hal ogen, oxo, -CN, -OH,

-NH( C1- C4 atsidgsoyibed bglamd:- 4 al ky1) 2, - 000(Cl-C4 al kyl), CO(Cl- 04 aI kyl ),
-CO2H, -0@2(C1-A4 alkyl), and -0(CL-C4 al kyI) Alternatively, RL is C6_10
aryl or 5-6 nenbered heteroaryl, each o;ﬂ ong| ly and i ndependently
substituted with one or nore substl tuent s\‘m'n gpendently sel ected fromthe

group consisting of T and C1_6 a idnal | y substituted with one
or nore instances of T, and V\/nerel ach T i|s | ogen, cyano, QL, -N(R)H,
-OH, -SH, -CX2H, - C(0)N(RH, C(O)N(R)H, - S2N(R) H,

-N(R) SO2N(R) H,  S(0) 22, -N(@ -0@2 @2, -0¢0)e,
-AO)N(R @, -N(R) C(0) ,

(||)

[0072] In a first set of variables of Structural Formula (II), values, including
specific values, of variables of Structural Formula (II) are independently as described
above in any set of the first through twenty sixth sets of variables of Structural

Formula (T).
[0073] A second set of variables of Structural Formula (IT) is as follows:

R® is —H, Cy. aliphatic, or Cs.; cycloaliphatic, wherein each of the C.6
aliphatic and Cs.;7 cycloaliphatic groups is optionally and independently substituted
with one or more instances of J°.

Values, including specific values, of variables of Structural Formula (II) are

independently as described above in the first set of variables of Structural Formula (T).
[0074] A third set of variables of Structural Formula (II) is as follows:

R' is optionally substituted Ce.10 aryl or optionally substituted 5-10 membered
heteroaryl.
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N(R) C02Q2, -0C(0) N(R) @, -C(0) N(R) C2Q2, -N(R) C(0)N(R) @, -SO2N(R) 2,

N(R) S02Q2, or -N(R) SO2N(R)@. Specifically, Rl is phenyl optionally

substit utwo wittd3smsae or nore substituents i ndependent! ypseluseaiodsdisom t he
group consisting of T and G _6 aliphatic optionally substituted with one or
nore instances of T; and wherein each T is halogen, cyano, -N(RH, -OH,

-C2H, - C(0) N R) 0 R) 0
(O N(R @@, - N(Rf 1&0&@ Py oBhh) ¥ o R el e N e, or
-N(R) bCI( 0) N(-RYR¥CO»-, -N(R)Cg@gwl{ag, -G(0oNEICOg, SSQQN(I{) mrvN{msegN(Rﬁ thef remai ni ng
vari abl es are a e prl e ove._i Y es o
Structural For a& 1§ mdf?f@ X Ts\ngSf’eg' % (2(5 §£ &g{)ﬁ(% Structural
Formul a (1)N®)@®){ Qb(t(@DN(R)XlNUS)C@zbW@)Cf@N(R) N@(O)NIR)C@- -S(0)-, Rlis
Cl_4 al kyl substituted wit ﬁ% and o tionally further substituted with one
or nore subStPeustERhgdpRintanof yV %?3:\[(@:1 fromthe group consisting of

hal ogen, oxo, @5! 004, @11& &Jt'ﬁ])féd) 1716 ki) 2,
J000(CL. Ca al kyl) mdew%enﬁwl 1 qusitcde %&1 kﬁgolﬁﬁ 7 and -0(Cl-c4

o Akl
al kyl). Al tabyisgtedaiepyl Mlqngﬂmb%utaéww@reé hﬁ@?ﬁ@@ﬁleﬂ op@nelvaryl , each

optional ly ﬁggltﬁtg@@@m;g&e@%%w uted with one or nore substituents
i ndependently sel ected fr the group consisting of T and C1 6 aliphatic

optional |y substHaghg a.mitRh isgpdepgrdendy eHi habagamsEanoppr Gize alipkhtighsr ei n each T

N ( ?e?'c?g)er&( Xﬁ‘ﬂf_}é{ozgﬁ g%}ﬂéf tﬁlgi,fﬁ?%% aofiy g%wl’&ﬁ:ﬁgk%fe@ékd 0g( 0) N R)!*
Q2

, - Om@p@denﬂﬁ‘@mfﬂ(@)@clomﬂ RpE(v0)@R) eaCNéféa@m@atm@@( 0) N( R) Q@)

0O)N(R N(R) 502N( R) Q2.
SO N 0L Ry BN 1 SN i MR e N S0 @
substi tuent@ba‘;thmhapemﬁemdeyﬂﬁﬂleeteﬂétdnfth@gnouﬂneorgmmmg)ofdxamgerstoxcmgCNf T and G _6
al i phatic o NP@% tllﬁqgejg(dm% BBQIE@ @tﬁiﬂﬁ f T, and
wher ei n eac 2’ha erit MY v a@?g)s ‘R) H,

-ﬁC(RO)Cg(QR) Fhlkyél\léﬁ))@ -COAQRLC, alkE@Ad O@é@a@yl) C(O) N(R) @2, - N 2)70( 0) Q2,
- ( ) @, A Q%%,ET%J%ah%hch IOl‘pé%?[ ¢yglod 1phatlc each( %091)15 ng?o%ly and I's -H or

optionally subst't
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-Cy alkyl), and —-O(C;-
Cy alkyl).

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
(D).

[0075] In another embodiment, the methods of the invention can be employed in
preparing the compounds represented by Structural Formula (III) or pharmaceutically
acceptable salts thereof, wherein values of the variables of Structural Formula (III)

are as described below:
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Val ues, including specific values, of the remaining variables are as
described above in the first set of variables of Structural Formula (1).

[ 0056] A swoentiasstss set of variables of Structural For meCa/usSky10i0s01as
follows: X1 is a bond, -0-, -NR7-, or -S-. Rl is C1_4 alkyl
substituted with QL and optionally further substituted with one or nore
substituents independently sel ected fromghe group consisting of hal ogen,
ox0o, -CN, -OH, -NH2, -NH(Cl1-C4 al kyl), ¥§§£1¢gn al kyl) 2, -000(Ci1-C4 al kyl),
CO(C1-A4 al kyl), -C2H, -002(Cl-C4 alkyl)., any -0(Cl-C4 al kyl).
Alternatively, R is C6_10 aryl ory5- het eroaryl, each optionally
and i ndependently substituted w thllone pr r $ubstituents i ndependent |y
selected fromthe group consigsti é% \ 136 aliphatic optionally
substituted with one or nore of 'T; and wherein each T is hal ogen
cyano, Ql, -N(RH, -OH -SH -C& - CORN(R H, -0C(O0)N(R H,
-N(RC(O)N(RH, -SOE2N(RH, -N( PN( R) S(0)2Q@2, -N(R @, -0Q, -S@,
-02Q2, -0¢(0) @, -C(0)N(R)Q, R C(0) 2, N(R C2Q, -0C(0) N(R) @2,
-C(0) N(R) CO22, -N(R)C(O)N(R)Q2 -SozN(R)Qz, N(R) S02Q2, or -N(R) S02N( R) Q2.

subst i tuont 07 ehdepBiRye SBrRTa Ve SO ke B0 RheCF T ana @ o

al i phatic O@tectlﬁaa:ilh@s @fufaﬁabléswfsdumﬂahF@ﬁﬁlaqmmé eldbmﬂam@as of T and

wherei n eac haI og no hl é{ ql—é
-0C(0) N(R) escr Wet 5f tt IOy me@/ smt]@te@) (Vpéjl s 0 N( R) C( 0) @,
-N(R) CO2Qz, Stnﬁﬁ&Q)FNﬁﬁ)lm) " 0(0) N(R) 2@, or - N(R) C(0) N(R) Q. R6 is

-H, optionally substituted G _6 aliphatic, optionally substituted C3_7

cycl oal i phafdrs] OpiniaaB&nk ¥etRsddblcd beStrdttutalfRrbek enhheles aeyediNg ,
optionally substl tut ed phenyl, or optionall ﬁtlsubstl tuted 5-6 nenbered
het er oar yl . SPREF1IF ¥alugy, 0 d’ra“%%ﬁ S EPetyraliraula I Lare eferndeiiyiat i c.

Val ues, i ncddivR@ asRB6H fhk SecbAd befirid & of NRiabIBIH NHuBGira 8binadd @g. are as
described above in the first set of variables of Structural Formla (r).

[0078] A third set of variables of Structural Formula (IIT) 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’, -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.

Q' is Cs; cycloalkyl, phenyl, 5-6 membered heteroaryl, or 4-7 membered
heterocyclyl, each 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;-C, alkyl),, -OCO(C;-C; alkyl), -CO(C;-Cy
alkyl), -CO,H, -CO,(C;-C4 alkyl), —O(C;-C4 alkyl), Ci-C4 alkyl, C;-C,4 haloalkyl; C;-
C4 cyanoalkyl, C;-C4 aminoalkyl, C;-C4 hydroxyalkyl, and C,-C,4 alkoxyalkyl.

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
independently forms an optionally substituted, 4-7 membered heterocyclic ring;

wherein said C ¢ alkyl represented by Q7 is optionally substituted with one or more
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[ 0057] A ei ghteenth set of variables of Structural Fornula (1) is as
follows: X1 is a bond, -0-, -NR7-, or -S-. Rl is C1 4 alkyl
substitutwo 2ittd3s@ and optionally further substituted wCThiSeme/nsri3nore
substituents independently selected fromthe gr oup consi sting of hal ogen,
oxo, -CN, O—l -NH2, -NH(C1-C4 alkyl), -N(Cl-C4 al kyl) 2, -OOO(Cl 4 al kyl),
CQo(C1-4 al k

C al k

Al ternati veﬁ ?tﬁint%%ni@92§§?0t%ffr%n gyr%%eclpnsﬂfnﬁét %19%4 N X% CN1 optionally
anld [ ndgpfendﬁ{)tlﬁﬂz, -NHPSECS alk;&);i -N{Q e aiig)ar- O@m£@16suhs)tl)ht<?©((tlsc4l ndeplelndent |y

ected fr t 0 n a ati i ona
:5bst| t ut eda }h&&ﬂ{z g&(ﬁb iﬁ@’tagﬂcbggb(? a%‘y(f}aﬁ’&dVd;\gEl&e?FheoiéﬁﬁT is hgl ogen,
R o(0) ’N(%%‘aﬁ"‘“sgﬁ“sfﬁ% R SOSCRL e P S D 58 SN B 0cp - scp
-0CRQe, - OCd)edspendeyt W’ﬁ’)t@“( Wit e epbstinery e dei eyl R) o,
- O(0) N(R) CORER the- @)@ﬁ@&ﬁi@%}m@geﬁ%wﬁ @BH, Nﬁﬂlﬁ@@%4 aldyl); N( R) 802N( R) Q2.
Speci ficall R1 1 s phenyl optiona substifuted with one or
subst |t uentSEnfeBEHRoRt HCS el D QG e Moy E0p oM BT and G _6
al i phatic ogfd _f_Qﬂf’a IJyY) @P@?&lk%u@ﬁ@; M‘Al&aﬁa@r@ cy%a%@%@%(ﬁﬁ)ﬁ)a ;, T; and

wher ei n each hal ogen, tyano, N(R) H,
) ﬁC(R%g(zg)zml gﬁﬂwalk}(l@@ C2 W@Yalkﬂc( 0) @, -A0)N(RQ@, -NR)C(0) %&h of
( &lﬁ“&fﬁ@éd R glé(dlg ép@@&&%aaggen DR, QJNF ﬁ)n%c

R2, R3, R4 and RS 1's indepe optiona ysubstltuted Cl 6
al i phatic, adiphat Dlmpabna}lyéhlasd Ri, mwwwemltﬂtlmy@ﬂboahuopﬁawhmh tiay appt i onal |y R2

and R3, R3 and R4 n together with the atomto
whi ch they ar%lgofi% oA ’ﬁgmg‘l i Batweg?g?ﬁdo\é %IEH} onal |y substituted C3_7

cycl oal i phatic R° ngoptlonally suRGltut@d —H[-J opoptallyp natistigntedfh s talky U bedptiGhalgy al i phat| c,

optionally s 7 cycl oal i phatic, optionally substituted 3-7
nmenber ed het" g%% %te(i{ﬂw cycFS ?IOnaI |y substituted phenyl, or optionally

substituted 5-6 Eaiemhﬁ#@ddméhﬂhd)@eydentlmﬂoscr(Ha,llqar optional Iy substituted

G _6 aliphatic. \Eﬁues 1nclud1ng spem%c Va(?llr}easl loPlthg He?n%&r{irtlguxga%a lg 0f6$tr?ilctlulgzltl’| atic.
Formula (T) are as described above in the first set of variables of Structural Formula

(1)

[0079] A fourth set of variables of Structural Formula (IIT) is as follows:

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

Each Q7 is independently Cy.salkyl, Cs.; cycloalkyl, phenyl, 5-6 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, -NH,, -NH(C;-C,; alkyl), -N(C;-C;4 alkyl),, -OCO(C;-C, alkyl), -CO(C;-Cy
alkyl), -CO,H, -CO,(C;-C, alkyl), and —O(C;-C, alkyl); and wherein each of said
cycloalkyl, aryl, heteroaryl, and heterocyclyl groups represented by Q is optionally
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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).
[ 0058] An wonetiasstss set of variables of Structural For meCa/usSk)10i0s01as
follows: X1 is a bond, -0-, -NR7-, or -S-. Rl is C1_4 alkyl
substituted with QL and optionally further substituted wi th one or nore

substi tuent i.n n e ted fromthe ou i hal ogen,
ox0, F PERRERER AR S B PR GRS BR 8 3 alkyl ).
SIO( Cl C4 aI ﬁtgth)he gréupoinsistDER( kalogod, @dokst,hgand\;HZO(M({W@u&yjol ). ) .
ternative Co e opti ona

and i ndepené‘%ﬁt Elalkﬂ%tqf‘%(g(tcaé}/\ﬁl?’h g:r%cgfa’ ﬁ@ﬂi ggg[gt'cg)@@t%‘ aﬁ?’(@epegdent |y Y
sel ected f romltdwu@t)ogpcwmgsu St-Chgal&ikyT; @nd, Gdndilkgl, iRt@timenoamyi, onal |y
substi t ut ed vvlth one nor e mstances of T; and wherein each T is hal ogen,
cyano, QL, ¢ MYOXYéi%P'l angy (>-Cocsipyalkylo 0y N(R)H, - 0C( 0) N(R) H,
- N(R) C(0) N( R) H, Eaélogﬁ(z@nth 1&6@&%% H-Lhalo oo, Opedlily suditkRhiel C, s 0Q2, - SQ2,
-0, C%&(%)Z C%O)N(RQZ N(R) N(R) COZ -0C(0) N(R) @,

- C(0) N(R) N RMB.. Q%@Ewﬁt@zcafbw ﬂP@dQ@@whdteyaﬁt R) SO2N(R) Q2.

Speci fical | yaciRl, fofm B ydnaltspstu'baﬂéttt 2 SURREILHGR] W th one or nore
substituents |ndependen sel ected fromthe group consisting of T and G _6

al i phatic opti orRalis Wt@nﬁbtﬁubﬁﬁlﬁlé@ﬂ wil.toptignedly substivted Gingtkaheeeptiopally: and

wher ei n eaCJﬁbé'[n g Hal 99 }%QlkyPya”O -N(RH, -0OH, -CQ&2H, -C(0)N(R)H,
-0(0) N(R) H %%ﬁ -0, -0¢(0) @@, -C(0) N(R) @, -N(R)(0)Q2,
-N(R) CO2Q, OC(Hale()iR} @zd R’ (Y i0YdNCRIe@R 2 or B¢ alN(IR) C( 0) N(R) Q2. Each of

2, R, R and Rauls 00RREOLERE et oRelagi: opbeNa NSt tuted CL 8

al i phatic, or opti ona _ or optionally R2
and R3, R3 Emohul4]) aanad dedcriandlatidse inrtbs fscyeit vétayiablbx)fg‘e&tﬂueuuras]r\fd)ﬂrnuﬂme atomto
whi ch t hey fe bound, independently forman optionally substituted C3_7
cycl oal i phatic ring. R6 is -H optionally substituted G _6 aliphatic,

optionally @g&gtl tth%jl Var1 a? § hart11 {fmﬁlgfd,%@na' I%Hsubstl tuted 3-7

nenber ed he cyclyi v A duai| nyfs ot opti onal Iy

SRR D R SRR R RO S ot o
above in t hedfoptiatallg @irthof substititadivigh ond orSine uciurealibdaarem lialepdndently
selected from the group consisting of halogen, -CN, -OH, -NH,, -NH(C;-C, alkyl),
-N(Cy-Cy alkyl),, —O(C1-C4 alkyl), Ci-C4 alkyl, C-Cy4 haloalkyl; C;-C4 cyanoalkyl,
C;-C4 aminoalkyl, C;-C4 hydroxyalkyl, and C,-C, alkoxyalky]l.
Each Q7 is independently Cy.salkyl, Cs.; cycloalkyl, phenyl, 5-6 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 Cy.¢ alkyl represented by Q7 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;-C, 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(Ci-Cy4 alkyl),, -OCO(Ci-Cy alkyl), -CO(Ci-Cy alkyl), -CO2H, -COx(Ci-Cy alkyl),
O(C;-C4 alkyl), C;-Cy4 alkyl, C1-C4 haloalkyl; C-C4 cyanoalkyl, C;-C4 aminoalkyl,
C:-C,4 hydroxyalkyl, and C,-C,4 alkoxyalkyl.
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[ 0059] A twentieth set of variables of Structural Formula (I) is as foll ows:
Val ues, including specific values, of X1, Rl, R2, R3, R4, - 5 K and R6 are
i ndependewblzgliassmsescri bed above in any set of fourteenhTiuse@ngboi32

ni neteenth sets of variables of Structural Formula (1). R7 is -H.

Val ues, including specific values, of the remaining variables are as

descri bed above in t fi.rst set o ariables of .Structural .Forrmula (I).
100601 A tenty. iere Eapt6s fesleat ol Aot s i iribHiMse 75 s as

fol l ows: Vallipesic; bngtiucilRR* ape R’ frogetheatvitk the cafboXdtomRa whieB theydye K R4, and R5
are independently. as described above in anpy set of fourteenth through
nineteen?h %@&?dﬁ?ngﬁ?P@BW@@”&?“@%@%G%@%@(%%3f%%%a (1). R6 isg-H
optional |y substrCtiusgidnsP-s@bainkyd ~H Optionily efatituyedsyR ikt vt gdiokdty’
cycloalkyl. R7 is -Hor Cl 6 alkyl. Specifically, R7 is -H Val ues,

i ncl udi ng sPeivrECvaty§lealkyhs the remaining variables are as described

above in the finsthset’ Ml V& ihaloRfn® 10 uetakAl Formula (1).
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
(@.
[0081] A sixth set of variables of Structural Formula (III) is as follows:

R® is Cs.6 cycloalkyl.
Values, including specific values, of the remaining variables of Structural
Formula (I1T) are independently as described in the second, third or fourth set of

variables of Structural Formula (III).
[0082] A seventh set of variables of Structural Formula (IIT) is as follows:

R? is —H or Cy.3 alkyl, and R® is Cy 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 (I1T) are independently as described in the second, third or fourth set of

variables of Structural Formula (III).

[0083] 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:

=N

N. N N
N 7 N~ X 7 N_ N
P P S
HNTONTN HN”ONT N Mo

980y g
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[ 0061] A twenty second set of variables of Structural Forrmula (I) is as
follows: Values, including specific values, of X1, Rl, R2, -3, KR4, and RS
are i ndepeodentdsygisas descri bed above in any set of fourtteentshomwhsaayh

ni neteenth sets of variables of Structural Formula (1). R6 is -H
optionally substituted Cl1-6 alkyl, or optionally substituted C3-7
cycloalkyl. R2 is -H, orNCi_6 al kyl . Specifiically, RZis -H_ R8 is -H or

G _6 al kyl. Val ués,: i ncl udi ng specffq@ val ues, of thef?%paining

vari abl es are as Nywdl above ianfjiN"st set of ' of
Structural Formul & ( :ﬁfQQGZ]A tmeﬂ%gftﬁHZQ/set of valtig Iéii%; St ruct ural
Formula (1) isHis ™ol [hws HYY _47al kyl stistiNuthed W th QL and
rer substituted w itue i ndependent |y
gra consi st , A\OH, - NH2,

7 -N(C1l-C4 al kyl) CQ(Cl1-C4 al kyl),
-CO2H, -02(Cl-&4 al kyl), and -C4 alkyl). Altermatively, RL is C6_10
aryl or 5-6 néhbé?ed heteroaryrﬂﬁed%h optionally a ﬂ%dependently
substituted with one or noré substituents indépendently selected’ fromthe
group consisting of T and C1_6 aliphatic optionally substituted with one or
nore instances of T; and wherein each T is hal ogen, gyano, Ql, -N(RH, -OH,
-SH, -C2H, - C(O)N(RH, -0C((0) H, -N(R) C(0) N(RYH, - 502N(R) H,

-N(R 502N(R)H, S(0)2Q@, -N -0Q2, -5Q2,N-/% 7 - 0C(0) @,
-C(O)N(R)y 2, -N(R)C(0) Q2, )iN,g C;E? -OC(SJNQ'\R@Q ; ) N(R) C2Q2,
-N(R) C(0) N(R) @, -502N( N2, N NVR) 8022, o™ N("R) 5B¥2NIR) 2. Specifically,
Rl i s phenyl optionaldi% sthsti ed w t A-Cspe~or substituents

i ndependent |y sel ected @ th roup cons T and G _6 aliphatic
optionally substituted wiy'h one or nore instjanc of T, and wherein each T
i s hal ogen, cyano, -N(R)\l -OH, -C2H, - R&E -0C(O)N(RH NR Q,
-0Q2, -0, -00(0) @, H-CLO) N(R @, -N(RT(0hQ, - N(R) 02,

on nore s
f gen, o0xo,
-000(C1-C4 al ky

optionally fG
sel ected from
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OC(O)NR @, -C(O)N(R CO2Q2, or -N(R) C(0)NR Q. Each of R2, R3, R4
and R5 is independently -H, or optionally substituted Cl-6 al kyl; or
opt i onal IwoRB11213818R3, together with the atomto which trey/tsec@obsusd, form

an optionally substituted C3_7 cycl oal kyl ring. R6 is -H, optionally
substituted C1_6 alkyl, or optionally substituted C3-7 cycloalkyl. R7 is
-H or G _6 alkyl. R8 is -Hor G _6alkyl. Va|ues, including specific

val ues, of the remaining variabl e re as described jabove in the first set
of variables of Structural Fmrfm ’I [006r3 ty fourth set of

vari abl es of Structural Forr;d.u L} as f ; RL is Cl_4 alkyl
substituted with QL and opfi furt het sutﬁ\étl uted with one or nore
substituents i ndependenPiy I e from gr consi sting of hal ogen,
0xo0, -CN, -OH, -NH2, -NH( o7} yl)2, -000(Cl-C4 al kyl),
CQ(C1-4 al kyl), -CO2H, al kyl'),Yand - O(C1-C4 al kyl ).
Alternatively, RL is C6_1Q A ,{le@het eroaryl, each optionally
and i ndependent|y substi tuted with one or  noWe substituents i ndependent |y

sel ected fromthe group consisting of T and G _6 aliphatic optionally
substituted with one or nore instances of T/‘ﬁ'_d wherein each T is hal ogen,

cyano, Ql, -N(R)H, -OH, -SH -O®H, - @ -0C(0) N(R) H,
) 2Q2

-N(R) C(0) N(R)H, -502N(R)H, -N(R)502N(R)H, -N(R @, -0Q, -5Q2,
-02Q2, -0Q¢(0) @, -C(0)N(R)Q, -N(RHYD ) 022, - 0C(0) N(R) Q2,
-C(0)N(R) CO2Q2, -N(R) C(0)N(R) @, R0 N(R) 502Q2, or -N(R) 502N(R) Q2.
Specifically, Rl is phenyl optionall ubs uted with one or nore
substituents independently sel ected omthe group consisting of T and G _6
aliphatic optionally substituted with _one or nore instances of T; and
wherein each T is hal ogen, cyano, -®(RNA\-OH -CX®2H, -C(0)N(R)H,
-0QO)N(RH  N(RQ, -0Q, -0, -0 @, -A0)N(RQ@, -NR)C0)Q,
-N(R CO2Q@2, 0C(0)N(R @, C(O)N(R)COZQZFor -N(R) ¢(0) N(R) Q2.
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i) Ris -Hor C1_3 alkyl; R3is G _3 alkyl; RAdis -Hor G_3 alkyl; and R5
is -Hor ClL 3 alkyl; or ||) R2 and R3 together with the atomto which they
are bounth)aantasBS_? cycloal kyl ring; R4 is -H or Cl_3parkyskoioasd3Rs is -H

or C1_3 alkyl. R6 is -H, optionally substituted Cl1-6 al kyl, or
optionally substituted C3-7 cycloalkyl. R7 is -H or G_6 alkyl. R8 is -H
or C1 6 alkyl. Val ues, including specific valugs, “of the remaining
vari abl es are as described abo e iyn the first set of yariables of
Structural Fornula (I). [Q wentyflfth lé@f arlables of Structural
Formula (1) is asfollows,:l\ is G _4 4 ituted with QL and
optional ly further subdt td‘!e h one or réVsu stl tuents i ndependently
sel ected fromthe grb nsi ng of haP ox -CN -OH, - NH2,
-NH(C1-C4 al kyl), -N( al )2, -000( , CO(ClC4aIkyI),
-C2H, -02(Ci1-CA4 al kyl)y; and -0(Cl-C4 al ky natlvely, Rl is C6_10
aryl or 5-6 nenbered caryl, each opti m i ndependent |y

substituted with one of nmare subst it uent s |ndependently selected fromthe
group consisting of T and C1_6 aliphatic optlonally substituted with one or
nore instances of T; and wherein each T is &N ogen cyano, Ql, -N(RH -0OH,
-SH, -CX2H, - C(O)N(R)H -0C(0) N(R) H, N(R)H - S2N(R) H,

-N(R) SO2N(R)H, S(0)2Q2, -NR) Q2, -0Q2|- 2@, -0C(0) @,
-CO)N(R) 2, -N(R)C(0) 2, N(R) CO2QRN"- Q2 - C(0) N(R) C2Q2,
-N(R) C(0) N(R) @2, -S2N(R) @2, N(R»30 ] orA- N(R) SO2N(R) Q2. Specifically,
Rl is phenyl optionally substituted or nore substituents

i ndependently selected fromthe gro COI’]SI sting of T and G _6 aliphatic
optionally substituted with one or re nstances of T; and wherein each T
i s hal ogen, cyano, -N(RH -OH, O)N(RH, -0C(O)N(RH NRQ,
-0Q2, -02Q2, -0C(0)Qe, C(O)N(R)Q2 RI(R)C(O)QZ -N(R) Ca2Q2,  0C(0) N(R) Q2,
-C(OON(R CO2@2, or -N(R) C(0)N(R) Q. i) Ris-Hor Cl1L 3 alkyl; R3is
C 3 alkyl; RAis -H and RS is -H i) R2andR3together with the atom
to which they are bound forma E‘EN? cycloal kyl ringNR4 is - H and R5 is

I | :I:‘//
HN)\N/ N HN)\N/ N
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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 Cl1L 6 alkyl. Val ues,

i ncl udi ngwepetidsssval ues, of the renaining vari abl es areTas2dessrizbed
above in the first set of variables of Structural Formula (I). [O0065]A
twenty sixth set of variables of Structural Formula (1) is as follows:

Rl is phenyl optionally substituted with one or nore substituents

i ndependently sel ected fromthe&group consisti ng 01J\l T and G _6 aliphatic

optional ly substituted wyt Ne~Or nore |nsN § T: and wherein each T
i s hal ogen, cyano, NR -JOH, | - CO2H, % (ﬁ -0C(O)N(R H, -NR) Q2,
-0Q, -0, " 0Q(0) GHNOEB)N .- NCRIYS( (R cc2Qe, -0C(0) N(R) 2,

C(0O)N(R)CO2@2, or -N(RLC(0)N(R Q. M) s -Hor G _3 alkyl; R3is
Cl_3 al kyl; R4is-H; R5 -H or iiQ R3 toget her with the atom
to which they are bountcforma C3_7, cycl ody kyl ring, R4 is - H and RS is

-H. R6 is -H, optionally substltutedC 6 al kyl, or optionally
substituted C3-7 cycloalkyl. R7 is -H or G aIkyI R8 is -H or G _6

al kyl . Val ues, including specifig of the remaining variabl es
are as described above in the fi rst se/tJ\o,f- | es of Structural Fornula
(1).

F
0“ N7
H 2
=N
N =N =N
ss e ol v d
z | |
~ o
HNT NN HNJ\N \ HzNJ\N \
“ ] A
Na
Y
|
’NN HN)\N/ N
Y - S
.
HN” ONZ N
e Py
| ’ H
=N
N
N N~
P
HN” NZ N
? G
|
0“ N7
H
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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).
[ 0066] A twierzby/isemsent h set of variables of Structural Fecwuisao1ployo1ds as

fol | ows: Val ues, including specific values, of Rl, R2, R3, R4, RS,
and R6 are independently as described above in the twenty sixth set of

vari ables of Structural Formula (lI). R7 is -H Val ues, i ncl uding
speci fic values, of the remaining varlable as descri bed above in the
first set of varlables of Structural EO?ZE? ). [0067]A t@hty eighth set
of variables of Structural Fornula griglloms N N ues,

i ncluding specific values of R1, 4, and R5 g? nd pendently as
descri bed above in the nty SIXt t 0 ri abl esN© ral Formul a
(). R6 is optiong tituted cy al kyl RZNs - Val ues,

i ncl udi ng speC|f[gL fg\vpf t he reymaini ng vari abl are descri bed

above in the fﬂﬂst %etNof arlableT;jé Structural FO | a ). [0068] A

tmenty nlnt (abl es of St tural Formda ¢l) is as follows: X1
is -0- | ues, i ncl hg specific Jéfues of the remaining
varlables o] tructura Fornula (1) hre as descrjbéd above in any set of

the first through twenty eighth sets of variables of Structural Formula
(I'). [OOB9]A thirtieth set of variables of Structural Formula (l) is as
follows: X1 is -NR7-.=N

N N

N Y
LI -
HN” N7 N N

[0084] In yet another embodiment, the methods of the invention can be employed
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Val ues, including specific values, of the renaining variables of Structural
Formula (1) are as described above in any set of the first through twenty
ei ght h sewe 20f1/038185abl es of Structural Formula (1). [OO0POrAISRémonso3first
set of variables of Structural Fornula (1) is as follows: g is O

Val ues, including specific values, of the remai ning variables of Structural
Forrrula(l) escri he first through
thirtieth sé repalfln%/tg? fo%qoéls&is Fprﬁenﬁgt% A é?/ OIEoorfrtrI{ﬂ fgﬁ?"rljlg Stwglﬂl] I n anot her
enbodi nent , fotthdadyet piadsadefitidalie adcopetsit k2 tizasof:be enpl oyed in preparing the
conpounds represented by Structural Formula (I1) or pharnmaceutically
acceptabl e salts thereof, wherein values of the vari®bles of Structural
Formula (I1) are as described perpow. [00¢2]1n a firsg set of variables of
Structural Fornmula (11), val uencl udi Q/g\ peci fi -@ ues, of variabl es of

Structural Fornula (11) are inddpendently gl pe¢d above in any set of
the first through twenty ! f yariab es)Qf

tructural Fornula (I).
[ 0073] A second set of vari |bl/e off Structurdl Férmila (1) is as follows:
R6 is -H Cl_6 aliphat C3 cl oal i ph

atic, wherein each of the Cl1-6
aliphatic and C3_7 cy&oali phat _\,t.gﬁr oups i ti onal | y and i ndependently
substituted with one or nore instances of JG. Val ues, incl uding
speci fic val ues, of variables of Structjural Fornmula (11) are independently

as described above in the first set ~of vawi ables of Structural Forrmula (1).

[0074] A third set of variabl es. of uct/llqal Formula (Il) is as follows:
Rl is optionally substituted|[C6 M0 aryN orlN optal |y substituted 5-10
menber ed heteroaryl. N J K{k

%

N/N

ﬁ 5*&?

HN
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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-, -S2N(R)-, or -N(R)S02N(R)-. Each
Z2 is independenssisy -N(R)-, -0-, -S-, -02-, -0C(0)-, -E@CoNeRH50132

N(R) C(0)-, -0C(0)N(R)-, -N(R)C®2-, -N(R)C(0)N(R)-, -C(0)N(R)CR-, -5(0)-
S(0)2-, -SAE2N(R)-, -N(R)S02-, or -N(R) SO02N(R)-. Each Ql is

i ndependently optionally substituted C3_7 cycl oal kyl, optional lgy
substituted phenyl, optionally substitute 6 menbered heteroaryl, or
optional ly substi tuted 4-7 ber ed heterg;;BIyl M=\ Each o and R3 is

i ndependently - , ’;:o or I phat i iy i O y R2 and
n atoms NtoN they aéiéﬁﬁh
;o i ch of sald\all “¢ycl oal kyl
ring is ind opti .

R3, together i ndependent |y
forma C3_7 cy

ed with pne or 'hore
substi t uent rom-t h Youp ¢ sting of hal ogen,
oxo0, -CN, — - NH2, - NH( i), - N Cl al kyl -000(C1-C4 al kyl),
-CQ(CLl-4 alkyl), -C2H, -0@2(Cl-C4 alkyl), and -0(Cl-C4 al kyl). R6 is
-H, Cl1_6 aliphatic or C3_7 cycloaliphatic, each of which is optionally and
i ndependent|y substituted vvi Eh one or nore substituents independently

sel ected fromthe group i s§H ng of hal ogen, »0x0, -CN , - NH2,
-NH(C1-C4 al kyl), - K&;)Z -000(C1- A /al Cl-C4 aIkyI)
-CO2H, -0Q2(Cl-C4 Jl) cﬂal ky 7 and R8 is

i ndependently -H_o¥ aIk N al ues, dipg specific values, of
the remai ning vari ables of Structyral For a dascri bed above in
the first set of variables of %Wry ural | a (I) 075] I n anot her
enbodi nent, the nmethods of th nve t|on be enplowé in preparing the

conpounds represented by Structural For rrul a (111) or pharmaceutically
acceptabl e salts thereof, whereinijvalues of the variables of Structural
Formula (I1l) are as de|5£\r| bed

\ffx

[0085] In yet another embodiment, the methods of the invention can be employed

in preparing the compound represented by the following structural formula:

/::N
N N<_. 2N
X
HN)\N/ Nj/\

or a pharmaceutically acceptable salt thereof.

[0086] Additional examples of compounds that can be prepared by the methods of
the invention can be found in, for example, US 2009/0062292.

[0087] In some embodiments, the methods of the invention further comprise the
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[0076]In a first set of variables of Structural Formula (I111), values,

i ncl udi ng specific values, of variables of Structural Formula (I1I1l) are
i ndependewblzgliassmescri bed above in any set of the firswecrhuseughsisent y
sixth sets of variables of Structural Formula (1). [0077]1n a second set of
vari ables of Structural Formula (lI11), values, including specific values,
of vari abl es_of St uct ur al |ndependently as descri bed
above in thze sogé%aﬁdn%ac%ll?? {ﬂé)%&m(%l{al% urﬁg)s) of Structural Formula (I1).
[0078] A third set RﬁfR2var| abl es of Structural Formula (I11) is as foll ows:
Phenyl ring AHs |on@lly substituted with one or nore substitutents

i ndependent Lo~ g,:te \fr R'he group consisting of T and C _6 aliphatic
optional | y subskigaut ednwiith one or nore instances of T. Each T is hal ogen,
cyano, Q., -N(RH -OH -CX2H, -C(0)NRH OC(O)N(R)H -N(R) C(0) N(R) H,
"502N(RH. -N(R) 502R0R} H, - S( vithapompayaikpbptructusgiFomgamply - 00( 0) Q2,

-C(O)N(R) Q2, - ,Q2, -N(R)C2Q@, O0C(0)N(R)Q2, -C(0)N(R)CRQ,
-N(R C(0O)N(R) -502N( R @, -N(R 5022, or N(R)502N(R) Q. Ql is
C3_7 cycl oal 5- 6. nenbered heteroaryl, or 4-7 nenbered

het erocycl yR, edth .%ﬂ%ﬂspgf:abéﬁfdmﬂlﬁa%veﬁ%rgﬁb? corappwaq reptreetied it h one or

nor e substlstufcﬁmls:oma\d@g@)ndﬁmﬂwf&eslf@ﬁﬁa% n bf PO IEn @S OURcRRNS sting of
hal ogen, oxo, - -NH2, -NH(Cl-C4 alkyl), -N(C1-C4 al ky1l) 2,

-000( Cl- 4 %ﬂrmyla)(A) ar@@;ﬁ é%cmdalbw}) -CORH, -02(Cl-C4 alkyl), -0(Cl-cC4
al kyI ), CG-C4 alkyl, C-C4 haloal kyl; G C4 cyanoal kyl, G -C4 am noal kyl
G -C4 hydr o088 ky| In'same cembodiments. Khsapamrynds prépared b asthog of dici ndependent | y

G _6 al kyl,in{Ruidn gaé%&@s'ellﬁx& by 9@%51 Foﬁn@la I@ﬁﬂ%ﬁﬁ@qﬁmg&waﬁ%a@e ptaQlb

4- 7menber ed het erocyclyl, or’ each @, er wwth R optionally and
i ndependentsajs ﬁléﬁeﬁ’éwéhfemp{amﬁaﬂthw@@bbﬁp Stustiral Formp bered het er ocyclic

ring; wher eif Saictifds fs@loky hodve R HS ARk Q8 (RnildePRitaRA o Substi tuted
with one or m?

Structural Formula (IT). In these embodiments, the method comprises: a) cyclizing a

compound represented by StructuralFormula (A1):

(A1)

under suitable reductive cyclisation conditions to form a compound represented by

Structural Formula (B1):

(B1) ,
wherein: R'%is LG or -NR'R”; and LG is a suitable leaving group; and b)
optionally, when R'® of Structural Formula (B1) is LGy, further comprising the step of
replacing -LG of Structural Formula (B1) with -NR'R” under suitable conditions to
form the compound represented by Structural Formula (I). In one specific aspect of

these embodiments, R'® of Structural Formula (A1) is —LG, and the method
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substitutents independently selected fromthe group consisting of hal ogen,
ox0, -CN, OH, -NH2, -NH(C1-C4 alkyl), -N(G-C4 alkyl)2, -000(C1-C4 al kyl),
- CQ( G - Cawveal2kylosg1ssCO2H, - 0Q2(Cl-C4 al kyl ), and - 0( Cl- Cecalusgéip/,osand
wherein each of said cycloal kyl, aryl, heteroaryl, and heterocyclyl groups
represented by @ is optionally and i ndependently substituted with one or

bstit ut ent d t| I d t f
el ogen. - ox T compk PR ot By B Eap Ly B SEA GRRR, 55! "0 ©
-000(C1-4 NH%RI’ bmor-t@(%@iclﬁ&loﬁilsl@pla) by re%lglthe&%bﬁid—r@ﬂre&hfé}dlb)/ - o(Cc1-c4

al kyl), Ci- I I cya Kk -C4 am noal kyl
& E by ar e FormiTa (48 ol 1 Y iderbiitable R Fasm T and Re rs

i ndependentdomp-othd Iapﬂe%%a,by@mueﬂatd)rmu&qmy hdvifee RO Hr RI phhat i c; or
optionally R2 and R3, g%ther hth arbon atomio wh hthey are
attached, = f @4 rabrtefea p yp UraetpEt ey i Adsh hagyingSNRoR| I%yR rhstg. R6 is

opti onal | y ﬁid@l%%ésttﬁé ﬁéductl'v'e cMEdt%H@IeFM) RUbe 4 EdthRpnGepRsatditly, or optionally
substituted C3 éycl oal kyl . Each of R7.and R8 is independently -H or G _6
]

al kyl . Strughyrg} dgrmy ﬁ@?)dmerfgn RpdriNR R .y 4l asempamd yepecsesedhhi ng var i abl es
of Struct ur@l,cRediPehAul4 (). are as described above in the first set of
vari abl es of Structural F)ormJI a (l). [0079] A fourth set of variables of

Structural jgegeTul ar Ghil b appRechied b9 thQWekilled in the FRNEANH threlpmeg%eg Sgubsti tuted
with one or nore substituents independently selected fromthe group

consi st i ng RIESNIGREPRPIRyGHain fapasiongl myQps suchieRidrenybpr amigggiqups. ig e,
-0C(0) 2, -NR) ts.oF %QMQ@CQ% u’iﬁgmay %QQ@I@I&Q& %CHR%' onal l'y
e subst dep

further substlt one or uents dently
sel ected frgrmlnshEhugrtb@Iprenmtsdnsqfith@gtomﬂoom deseribed-agiye m@HnvoINB2t - NH( C1- C4

al kyl), N( - I < %% hal oal kyl ;
) NS A B AL AL B O A

al koxyal kylprotectlon anEdcmothlomst ﬁmd‘elthgteuusng/d@:rit@daﬂ KBrbtect®8 C Giroumcnh oal kyl ,
phenyl, 5-6 rrerrb et, red het er cly or each @,
toget her w ?’I%aﬂc l?e%b& I"ﬁ{éelg%é enulflgFersfssang))c/)pfll onal |y

substi t ut ed‘Prékechmm@s GdOi’gahleISQﬁ:tyé’shsI "t3rd lemgon VIh&Y . &reens andiP. €1 M. al kyl

repr esent edwb \82‘ t| onal |y substituted wth.on .substitutents
| mdependent 19ts BB TWEF B TP GO COHET SPT RGSOT ThalSSBER Fioxo, -GN, - O
-NH2, - NH( Cihié#e @0b3) ), - N(Cl-C4 al kyl) 2, -OOO( Cl-4 alkyl), -CQCi-C4

al kyl), -CO2H, -02(Cl-C4 alkyl), and -0(Cl-C4 al kyl); and wherein each of
sai d cycl oa[lohgﬂ] aF ot lpurpdds ©FF M iyl entiam dhdt Bicacalehatlts ¢ Rlapsfiadepr esent ed by
@ i's opti Or]corance 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.

[0091] 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
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and independently substituted with one or nore substitutents independently
sel ected fromthe group consisting of hal ogen, oxo, -CN, -0OH -NH2,

- NH( C1- Cavel2kyloss18sN( C1- C4 al kyl) 2, -000(Cl-C4 al kyl), PCOUS01045@BXKYI ),
-CO2H, -02(Cl-C4 alkyl), - 0O(ClL-C4 al kyI ), Cl-C4 alkyl, Cl-C4 hal oal kyl ;

G -C4 cyanoal kyl , Ci - C4 am' noal kyl , G -C4 hydroxyal kyl and c2-c4
al koxyal kyl . iy nde Io en,
optionally Osnﬁt%?m? dg%?f S R%ﬁlreﬁﬁ%llfe Sélbs’%lt?te(g\ﬁﬁ ALY tfm}/ﬁf SE‘?‘F& P t oget her

with the caschofd&omm gp@cﬂkﬂ @rbuli he;sumlaleattm@cﬂseeﬁﬂwﬁtm mn&rbrﬂnfdr@maﬂ |y

substituted cyc y S option subs tuted H,
optionally Sﬂtfoétlé/g‘ ‘tﬁ‘ 6er51I I?@tllonalh‘ S‘E’Btﬂtfnﬁﬂal?rfegﬁdg% t’| '&t gq

cycl oal kyl toEﬂ@ht}@fsuﬁizq@ﬂﬁkuﬁﬁumsole Ql@&lﬁbeiﬁﬁlﬁlﬂhétﬂf-al'éu@mt@i;t fdighlky! .

Val ues, including specific, val remai ni ng vari abl esﬁéf Structural

Formul a (1)SURFEregs nefddsofifipgher daﬁa%asl ﬂpttq%ﬂx ﬁuPﬁtttut% thssulsgiuentypdical of
Structural &QumRHR 1§ﬂn)subs[1&%0]l?6r éx!afn%ﬂ: ﬁ"@i is @ptiomaly abk@stealc, Stdamabrr al

Formula (I11) is as ring Ais substituted with

-0C(0) @, -rieoyl Nﬁm)a@?e etshewm(lcm)aﬂx @)b@%uteaﬁd%aﬁwbwpﬂynaﬂlm srbefutedubst i t ut ed

wi th one or, Hah‘)ﬁ @ike%"e‘%fﬁfél?é‘rhi toHﬁ‘cBHaﬁ kﬁbgﬁ‘ﬂaéﬂdﬁ%lvyaﬁ@ &&f @y fixom the group
consi sting of 'hal ogen, - I—& NH(C1- C4 al kyl), N(Cl-C4 al kyl)2,

-0(Cl- C4 alRfergto athxzf the S@hswltablecgrom iththp @amklgsr unlgys othgrvayaingigdtrds | Eorg - c4
am noal kyl, . l; ach @ is
y e[ Qn&lgllf B&?'@O&ﬁ%ﬂ pheﬂ?]ﬁv}%(%,@l);ﬁenyw ahM 1nde ndentl

i ndependent ed heteroaryl,
or 4- 7nenbeﬂué$11tlhedb3rbc§1@hbbth C@ﬁg:é@dhn@henyhgetbmptlmadlh Sﬁbstlomdlhynal ly and

i ndependent {xy I t. I erocycl iC
ring; wher eil nAsSg% %ﬁ)@%ﬂt tg%‘%(ﬁa{mlrge%dlﬁ&lg%%lhdﬁj %l%q%zg%lgpsgﬁ a%r%ﬁﬁ log Substit ut ed
w th one orN@Dr(EJ NihsOHt oﬁ@@ﬁﬁvoulrdmpéadl&mﬂu;abl@@r@xp‘s ed fromt he gr oup

consi st ng X0 NH( C1- N(Cl-C4

al ky1) 2, @h? eﬁhﬁ%? Fyup “’ eEO el f?%‘fr 10 Zepg g Ay “’8 ‘{‘&%’1& al kyl), and
-0(CL-4 alﬂhythé equarkd lwhﬂraﬁltlre rﬁlmbhr ﬂaﬂoxsﬁgdaeqm@dsaalmqekam@eyhp td®t eroaryl, and
het er ocycl yl oups r ent ed by tiona i ndependent |y
substi t ut edmeﬁ%fﬁ ot @ SB ﬁg ?’uééfif’%l?eéﬁ’t Ifﬁd%??étli% ¥ 18%°¢¢ted fromthe
gE oup con|SI abmn@cfieshal oy thleﬁfﬁll, )Fo@i;gqmp@*a gFONH?ﬁVIT%\h%IEI =Lhod Kyl % :

NG -CA4 a - al ky - G-C4 alkyl), -CO2H, -02(C1-C4

al kyl), 0%/06%21@1 I%éﬂ‘)r 499054 al kyl, Cl-C4 hal oal kyl; Gi-C4 cyanoal kyl ,

G -CA am no@béady! , S$dicctbn bybaMyatskenl coiflatioas GruBl k¥ ahioned by Each
of R2 and R3 S |ndependently -H, hal ogen, optionally substituted Cl-6

al i phatic; B bshiigyHe rwswatdwlt%thetf@g@t%@ sidterprch@niedydetiibht om t o whi ch

they are atéo%&ﬁ%s R AR ANkl Her&HQ%Fe'rsHHE@&p&&ﬁd@thﬁNé%& pal kyl ring.
R6 is optionally substituted -H optionally substituted Cl-6 al kyl, or

opti onal | y sihyaitiatly alegedogha sglgggcpt@ht]o@pdltlons 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.

[0094] 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
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Each of R7 and R8 is independently -H or G _6 al kyl. Val ues,

I ncl udi ng specific values, of the remaining variables of Structural Formula
(1) are asodesossised above in the first set of vari abl epcofussmwosiiaz al
Formula (I). [O0081] A sixth set of variables of Structural Formula (I11) is

as foll ows: R6 is C5_6 cycloal kyl. Val ues, including speci fic val ues,
of the renal ri of Structu For e i ndependently as
descri bed |%n n? ﬂ %m“¥H°%§CSma?oJ§% hMI gﬁpn&épﬁaﬂfgé 'of Structura

Formul a (| |dn)b0d[1ﬁﬁh&2]tlﬁoh§@0/@61ﬁﬂ3 csthinaf4 M@Ihht&bdaﬁﬁm@forrﬁt IAI]@)thcegrodf)@r mula (I11)
s as follows a3 al kyI or R2
and R3 togé?ﬁ%?aVFPH”PH@CQFOﬂWﬁBUVﬂPEW“P%%QmﬁrBqﬁgﬁﬁaﬁfﬂﬁwgﬁy

cylcl oal ky:c grﬁm SP&ifiSexepls ﬁmgllh@@hk%fb got limited t(\/allldg@&,,et}}ym(ié(o:pfﬂlp?gns pecific
val ues, of the reminjng variables of Structur ormul a are

i ndependent PyPseerlwxh viuh nibytcpHectiuysad terirund apd ageblith set” of vari abl es

of Struct urghodor n‘liﬁe&elﬁﬂ ‘|‘21|1]le” e[sQQ&Bﬂelréln ¥RhnsanQkuRRdd @aRadiRikhedt he met hods

of the invention can in_preparing the conmpounds represented by

any one of ¢hA@ théIOF%f\‘RPfh ng@tt'%rab talheayl fopshthhefein penpherarghe elihrpnched y
accept abl e g@lntrsdfREH6PEompriding bhe N dl¥e Modble 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;-
Cy 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.

[0096] The term “cycloaliphatic” (or “carbocycle” or “carbocyclyl” or
“carbocyclic”) refers to a non-aromatic carbon only containing ring system which can
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.

[0097] 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
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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-
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-ony]l.
[0098] 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.
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[0099] 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
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).

[00100] 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.

[00101]  As used herein, a “bicyclic ring system” includes 8-12 (e.g., 9, 10, or 11)
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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.

[00102] 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 carboxyalky],
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.

[00103]  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”.

[00104] 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.

[00105] 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.

[00106] 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
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when the structure depicts that they are already attached to a moiety other than
hydrogen.

[00107] 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)).

[00108] 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.

[00109] Insome embodiments, an aliphatic group and a heterocyclic ring may
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.

[00110] 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,-C4 alkyl), -N(C;-C,4 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;-C4 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 s, -C(=S)N(R )y, -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
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t her eof : NNN [0085] I n yet another enbodi nent, the nethods of the
I nvention can be enployed in preparing the conpound represented by the

fol lowing sfyety

& lhet]:er%gy%lc %:ng ila\{irll\é (l)_r|16l}lo 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(Cy 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;_saliphatic groups of R is unsubstituted.

[00111] 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;-C4 alkyl), -N(C;-C4
alkyl),, -OCO(C;-C, alkyl), -CO(C;-Cy4 alkyl), -CO,H, -CO,(C-C, 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;-Cy alkyl),, -OCO(C;-Cy4 alkyl), -CO(C;-Cy 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®; -(CHy);»(Ph), optionally substituted with R°; -CH=CH(Ph),
optionally substituted with R°; -NO,; -CN; -N(R®),; -NR°C(O)R®; -NR°C(S)R®; -
NRC(O)N(R?)2; -NR°C(S)N(R?)2; -NR°CO2R?; -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 -(CH3)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
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[ 0086] Addi ti onal exanpl es of conpounds that can be prepared by the nethods
of the i nwervilamsmsan be found in, for exanple, US 2009/ @0®aR2@0/05ABB7] | n
sonme enbodi nents, the nmethods of the invention further conprise the step
of reacting a conpound of Structural Formula (D): R3 R2 H NON -R8

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, C;4aliphatic, OH, O(C;.saliphatic), NO,, CN, COH,
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.
[00112] 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
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.
[00113] The term "unsaturated”, as used herein, means that a moicty has one or
more units of unsaturation.
[00114] 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
OR®
E/C[ORO

where a phenyl group is substituted with two occurrences of OR®
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conditions to formthe conpound represented by Structural Forrmula (A).

Det ai | s ofotzhig3swssmati on of a conpound of Structural FecwuisaoipAjoiaze as
descri bed above. [0088]In sonme enbodi nents, the conpounds prepared by a
met hod of the invention are represented by Structural Formula (I1), or
phar maceuti gal | accep tab I n val ues of he vari abl es
of Struct urg II—%? ﬂiﬂurr I(CFT? ara‘ee %aE etB%‘ﬁcFeﬁtlﬁhy eaosXy nat?mfbté)d’v h&l@' in the
first, second, or third set of varaibles of Structura la (11). In

t hese enbodi nents, the nmethod conprises: a) cyclizing uo ound

represent edar@réo@tirwﬁwraqw%a LAk bt Oxy gendRmimtidgall e ™1 eddict gl
cyclisation conditions to forma conmpound represented by Structural Fornula
(B1): N\ Npg 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.
[00115] As used herein, an “amino” group refers to —NH,.
[00116] The term “hydroxyl”or “hydroxy” or “alcohol moiety” refers to —OH.
[00117] As used herein, an “oxo” refers to =0.
[00118]  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.
[00119]  As used herein, the terms “halogen”, “halo”, and “hal” mean F, Cl, Br, or
L
[00120] As used herein, the term “cyano” or “nitrile” refer to —-CN or —C=N.
[00121] 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.
[00122] 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.
[00123] 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-.
[00124] 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.
[00125] The terms “hydroxyalkyl”, “hydroxyaliphatic”, and “hydroxyalkoxy”
mean alkyl, aliphatic or alkoxy, as the case may be, substituted with one or more —OH

groups.
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LG is a suitable | eaving group; and b) optionally, when RL of Structural
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Structural Fornmula (Bl) with -NRLR7 under suitable conditions to formthe
conpound represent ed by Structural Fornmula (1). In one specific aspect of

t hese enbod] ruct.ur.al, d ,and t he nmet hod
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wi t h - NRLR7alpylj adiphitia otrhl&ogy@i 1hs aﬁslemy$)bﬁﬁlbailut&waﬂeaﬁbt0rm@ré hikoxgonpound
repr esent ed ba/ Structur Fo rrula?]@éAI@i W th R7 un ﬁﬂﬁ)b bl e

condi ti ons #8"Wor i THEP oaer Ehiced aE{V SPPREE P%l la (Al)
havi ng - NR1fRéy1f, @hefdm alikhh @asiRBp osfidd bigpeesent ed by Structural Formula (Al)
having -NRLR7 for R1 then undergoes_the reductive cyclisation step a) to

form a conp@!}%? r e RS EhtRERfCHNS SR C BRItV RrgIoRP( $5)us %P MR1 is - NRLR?,

i.e., a conpRrehd.eNt exeRiet Mgtk idhpof@NyBlbék édelot mokOQ8RId t wi Il be
appreci ated by those skilled in the art that in the processes of the

present i nviBAgtionH e & heampesrd wﬁhmubwémﬁ%ct% titgsal BYfdifoxyl or ami no

groups in the,lihntd Proteatesbsy K oh@Bﬁh&%dér%é’mf?c‘aHPQﬁ' Q)@lﬁle'fal/ov&nﬁ?d to be
protected by protecting groups. Thus, preparation of the conpounds
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O gani c Sy n&tﬂ%{hg Tcgﬁg’crr%ec? (a I;rofg ed Ernctw,na%rgﬁﬂ; S?W%{HE b(ib%d‘?MoR}g\‘é% Dhe Wi ey

| nt er sci ence dtl enski, Thieme
(2005) [ 009hjlFdrin fha lap,aﬁemne)éasem the reag’mﬁmﬂ@ oot attddkevticin eer%rttd,\&lgr@jpe imetht s ar e
i ifi i he. El enent s

identified in acc rda%ﬁ Hltrr;e Ft>er|ogl racz; 1%0%1” er

versi on, Handbss e?’?ls%gt Y %ﬁgl%ﬁly)é greacs syl 9l eﬂgdvet% ngq y, general
princi pl es té cangand. CExﬂwmssat‘pgomneg gespsralréamlaﬂea in' Greg@) TCcWChE otk Jt.ry ™

Thomas Sorrel. |, Unive | enc oks, lit nd " Mar ch' S
Advanced O bR RCEDIY i OBERC S Th O TRaRE RO Rt WA S n 0 Sohn

Wley & Sonsew Mow: M@pk(anaa%r edititgs @Mhe beolg ohd antréc@ieanmloaraee her eby
i ncor por at ed l% refer ence L0091 ].As descri bed herein, n&ﬂuﬁncgs of the
i nventi on éfﬁ‘ﬂ‘io&?éart? Yoetessiest T hederay niFqesn BWéeCB‘i‘g%fB §tituents, such

as illustr afeedn GeRRKAAN ¥echBlsbiMo hpAEiI§BRIIR b drafbrBYesiad hivodnar cl asses,
subcl asses, and speci es of the conpounds described above, It will be

appr eci at edreRqiae Sifnén pAMEdEctoR Fepung Righaed pioedrPIpEctiiggaoups
interc hangeaqgl pPos¥d e Eﬁh@ae%‘é@c%%xerﬁﬁlﬁﬁaﬁ 'f@ﬂétﬁgte@fng%ﬂﬁl‘ﬂl&%\let Wdedrtain! N general ,

the term"substituted", whether preceded term "optional ly" or not,
refers to tdxemplap la&@gﬁémot@sﬁm@g@umar@r@lﬁ@dm@ﬂle@ﬁhant@idu@éﬁlr@ne,ﬁ gi ven

structure V\‘Wtug b, r@m ‘3?(}‘[9&1[\/6 @]}0 ﬁlb ggntﬁééRSt Ild%tltlon, ﬁ%legtger Wi se

i ndi cated, an option y subst tut gro p may ave‘a substituent at each
subst i t ut abbas Posy Ypdn 1899, theeengrecaptenthEwhig prs hetehy incorporated by

reference.

[00128] 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.

[00129] 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
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one position in a given structure can be substituted with nore than one
substituent selected froma specified group, the substituent nmay be either
t he sane wo 2diffd3ersent at each position. Wien the term " eptriuseabloyo132
substituted” precedes a list, said termrefers 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 exanple, if X i/s optionally
substituted C _C3al kyl or phenyl; X nay be either optionall'y} substituted
C| C3 al kyl Stk ¢ JLerm
"optionall yrogdlE s?l%l{d%'? Zdﬁ;té&?ﬁﬁ?owg g&%g%rg&@%m&sd{deeﬁﬁﬁq&gﬁggs r ef ePng to all of
the substitutable gfoups in the prior list unless otherw se indicated. For
example: if Xis @=€3al kyl or phenyl wherein X is optionally and

i ndependently sub Qt| ted by Jx, then both C _C3al kyl and phenyl nmay be
optionally ISPISENSt uted by Jx. As is apparent to one having ordinary skill

inthe art, [[OGprSTM&eaﬁn st%&gﬁﬁal iNKeors %elM’s‘%naﬁdmeﬂE OCF3 woul d not

be substitutable groups. [0092] The phrase "up t as used herein, refers
to zero or @Wrﬁrmeégems/ﬁwmqurmmon@b a@h@wltloml mlﬁésr@s pfhapIchRat nuber
followng t § 5Ok «f nmeans any one of 0, 1, 2, and
3. As descrélz)gie)g@[%ergei’v?ll1 t%)éggcmfo % range of atoms includes any

i nt eger thel0813] FUnlemo@htp\Ive@ lndlcgued,xuiﬂi tm«vmeng foimpnmf thedomipowsls obthkd have 1,
2, 3, or 4 stituents and conbi nati ons of
substl tuentlg%tglﬁli’l %I%gﬁedltgg Q[Oﬁé Optlﬂﬁ\glenﬁégn are those that result in the
formation omomzaibledd)normhe,mntmi d)tyerfvvqsasnchﬂa&dcsjmpmwsd3p1ct$dhhermeram stabl e", as

used herein, refe bstantially altered mhen
aub ected il Btk RERRTER ORrR ARy AboR R S ohdei el on. Cand

speci fi cal Ifggtolmlseelyrenﬁeeouem prxaifnpemdnmuncanﬁvmgelefp@arsemrsfru@memr e of the
pur poses di scl osed, herein. sqQnme enb nent s, . e conpoun

et cal |y SEHETBI b GOt E TR D Sioir S et RS SATYOU er ed when
kept at a tegmpemalyur'e-of "406Grhied @HN afermt}hleth@lg&@e@mh@fmmhsﬁ ugehor ot her
chem cally reactive conditions, for at least a week. Only. those choices and

conbi nat i orfmpPuRdIBEL ySeigh Aerexpipple. o asalytical tqoly osprapsdn Blofqgidel #58aVar e

cont enpl at eglich SGPonIQ ic§REia BN Gt Rt dhalobQdsh M be tRGaRRANIONEh0 t hose of
ordinary skill in the art and may be determ ned w thout undue

exper i nent al0PbR] [ Bodaprha bped mndaqhs%a@rfs@seddmewhmgsﬂ%x fodndjeaseithat  as used
herein, meapg.a, gt.b@hght- chain (i.e., unbranched), or branched,

hydrocarbon chain that is conpl etely saturated or that contains one or nore
units of und¥8tidl at Thereobwouids ohtha inventamtaredefioad bayein by Meinghemicalpeci f i ed,
aliphatic i enbodi nent s,
al i phatic gsﬁ‘ggtgiesggﬂ’ﬁhﬁn&? %&nﬁ pﬁ)ﬂtl (?Cc((:)a %ﬂqsa%gﬁs{gﬁt? W}b(ﬁ énr9 enbodi nment s,

al i phati ¢ gthoups! gwntue and k-chemicilphati and dlerdhomical somrstureAinil phﬁamwai groups my
be linear o [ tidt al qedtidenyl, or
al kynyl gr o%ag{s% lgtegﬁc@é{g?% S{rﬁét&% &ﬁtelll%?napi fttHe ceO% PILI(CT‘% tr%ﬁ & to, nethyl,
et hyl, i sopl0o13s], ﬂmaopgobundseescbhetdyﬂerem/camdx;st m—ftvatfetrybr, V&élblhtynyl and

tert- butyI and acetyl 009 The ter ej.n.means a

ot ur at et SUPAPEHE S-br nbHaaTeRder myEbs Rl ot Bl PR T o
used her ei ninttBRNSNn@ tisdyradd wbful mradbﬁmﬁah%dh@&mmumwemﬁemmvemr| si ng one
or nore doublcﬁqtﬁonds. 'Irgég therm al F%'/T % used frei n F]rlgans a straight or
br anched ch‘&? ChPYPEEErBOh RGPt 5%2‘8%‘80 b aqespebleareyseil Bhds - Each of the
“al kyl", " ahi®mthiring hrocadséy Ryt lisol@ien sBshrifieit®inbugkesbadaptdmanal 1y
substltuted as set forth below In_ sone enbodjnents, the aI kyl" is Cl-C6

al kyl or mar%fﬁmruswSgweméﬁ{?be&eﬁeﬁ%for%%ﬂh%wwp 9f¢heco” o6 al kenyl or
C2-4 al kenm{,entlbfpoﬁlgféﬁnm&dhéf%}ts t he "al kynyl is C2- CG al kynyl or C2-C4
al kynyI [0096] The term "cycl oaliphatic” (or "carbocycle" or "carbocyclyl”
or "carbocyl®P136]) Aered derey. %@eﬁ‘ém"ahaém%eiuecaélaraﬁf@ﬁtabhﬁ|S§1t"deﬁﬁt8éi>ﬁﬁfﬁg ring
system whi cly .c3RpBghdSFhidh @Fee%tﬁh tHRQRLR d?%oﬁ'a‘%néafcafﬁ‘aﬂ il 's{1§ab‘lg for
unsaturation, having three to fourteen ring carbori atoms. In some

enmbodi ment suse ithmapid lower @aﬁ?ﬁbwlth@%mme@d@ effectst Guchap, toxipidt, enbodi ment s,

t he nunber r t he nunber
of carbon al'?%t?rtg&l’ ?%glg}egg& éi'%uﬂ%léefr?krrei ?r}ldc %@@%ﬁ%@y@@%h@ﬁ%gl ic or

pol ycyclic, fused, spiro or bridged carbocyclic ring systens. The term al so
i ncl udes polycyclic ring systems in wAfth the carbocyclic ring can be
"fused" to one or nore non-aromatic carbocyclic or heterocyclic rings or
one or nore aromatic rings or conbination thereof, wherein the radical or
poi nt of attachnment is on the carbocyclic ring. "Fused" bicyclic ring
systens conprise two rings which share two adjoining ring atons. Bridged



[ 0097] The term "heterocycle" (or "heterocyclyl,"” or "heterocyclic" or "non-
aromati c heterocycle") as used herein refers to a non-aromatic ring system
whi ch carwbeosizi3srsat ed or contain one or nore units of @oFalSar@ws@s? havi ng
three to fourteen ring atons in which one or nore ring carbons is repl aced

by a heteroatomsuch as, N, S, or 0 and each ring in the systemcontains 3

to 7 nenbers N sone enbodlnents non-aronati c heterocyclic rings conprise
up to threefﬁg er6dt'Sis sel ected fron1N Sand O within the ring. In other
enbodi nment S[00IBYN- aPlamaidettidaBy edcoptylslt kdits hiengs] lﬁmwprin the atip Fbicexbinplehet er oat ons

selected fr S an ithin the.ring sys her enbodi nents,
non- ar omat i grpﬂ"g#%eo%ﬁgl q%%C\,r\fer Hbaémﬁ‘ifﬁﬂ?ﬁué’g‘c‘ifé 4’18 S?lv?dn ﬂéf“il‘b][at oms sel ect ed
from :\l andlﬂlav%atdahtgat $eencts) Yo EYY 66, Qm9d-5E&p61@feﬂ1hb1:@ﬁl| Bidesranenocycl i cThbi cyclic
or polycyclic fused, spiro ar eterocyclic ring systens. e term
2l 50 i %c?/ud%?“ﬁ%ﬂemel’ ?@ew% {f ? CREoPR AT o hﬁf@tngmisﬁéh?se ring can be
fused to OW%HQ&iﬁ&ﬁ@uﬂ%ﬁmﬁ%@ﬂﬁéMQmﬁ@ﬁQQkM@hh&bﬁ&sh@kﬁ%@ﬁ%&h%@ rings or one
or nore aromatic rings or conbination thereof, wherein the radical or point
of at t achmeRiePare ip it fsinghedingt elptien Wr@@rlﬁ%@aﬁﬁf 88 cCyPPHEter ocycl es

i nclude, bujpopige NBheleiid éo%ﬁ%o&&l deRirBRd h&bﬂﬂ%bmtalﬂk 98£s'1c2%r8ﬁﬂ orPyrrolidinyl,
pyrazolidinyl, imdazolidinyl, azepanyl, diazepan riazepanyl, azocanyl

dlazocanylfmﬁﬁmwﬂ&@ﬁwywow@%azépﬁdﬁﬁypnﬁﬂ@é%h@%@ﬁnﬂﬁ%hy1)ﬁﬁﬁ§£@h¢d|nyI

i sot hi azol i 19&% L, yl,
ben2|n1daz&?%ﬁ%?cotetégﬁp@yS?Jggﬁéﬁg%?g?Fg%méﬁﬁgg?gﬁw?méﬂh@%ﬂfﬁﬁ

t et r ahydr ot Diigydtieayhic salt s &mpdd.de hiaofpdversyd additonphlesl ight, beiarmgéradi ng, f or
exanpl e, -t hi onor phol i no,
4- thlonnrphoﬁyéﬂgg%ﬂgqppg %%%kh%9%§%?%P&3?ﬁ§(QQ%HQ%}?gfh%#nyl

1- tetrahydrwpth%raﬁmmmﬂ%(mphﬂmmmthMyapmpmbhzumybmcamdakmahyﬂh@mepera2|nyI

1-piperidin piper | 3-pyrazolinyl,
4-pyrazolin %lsoéipnfa %PW%fthﬁwuf §¥?ﬁwa?¥5$§%ﬁﬁé’ g#ﬁ§¥m63 pi peri di nyl,

4- piperidlmwmoﬁbmbhaﬂQMBQMmyéam@sﬁhﬂﬂlﬁkhﬂﬁ@y&hbﬁewﬁmbﬂﬂﬂimgmﬁgl
1-imdazolidi 2-1m dazo azol dazolldlnyl

Fndol gt PSR AR YT S-S SO O TR gT L BERT0t hi ol anyl

be g zgdiht 3' ad¢yd or n@a—l&nllc aliky b)yd@ﬁn@z)tghgr ﬁhﬁtzl@dimae@mythe ar@dh as ion exclhange |
1, I hydr o- |n1 azo The term "ar (or "aryl ring" or "ary
group”) " usedg an%ﬁutggpsbm&%ﬁe Sl dichdr 2¢tbttet Haaée PIFOTOAIRISREIAC,

"ar al koxy" lmn%%%h@%%ﬁéKMhnmwQ&mﬂﬁm$S&Q@H%hmméQh fbBorhe, carbocyclic aromatic
rlng systens The term"aryl " nmay be used i nterchan eably with the terns
"aryl ri ngcaghersyifgnaigy Gge. cyelopsngperrenipite dighgonie. ipdgysyidps have only
car bon r'ngaﬁﬁ@ﬁﬁ%ﬁ&&@bﬁﬁhJﬁn&ﬁ%e%ﬁmBQ%&k@@%ﬁw§R$h&$ﬁhU dspRocyclic
aromatic rings such phe and pol yeyclic aromatic ring systens in
whi ch two oflugespte, @Wb@%@@niwf*’éﬁb bendarjoeter hargroatey bydrephdaiideo one anot her.
Exanpl es i I t a racyl. Al so
|ncluded wﬂ%ﬁ#ﬁﬁ?ﬁ' @%gMg? Rgﬂ?@h%?%ggg 3%§é?ﬁ%ﬁ%%§n%g?% @@%% or

"car bocycl i leurat ofatei malateagalﬁztte inplogdmbgneswionats, Znghdupniswlfokitch an

a0 R HSE 2, S AT GO LR, (6arbocye ¢ o
pmanaﬂt hri ![ opheyylpro?mnate,tphamnatemapﬂaiIhydlate mcqn@lateg?lgc%g%csﬁdgrzm }OSIS (r)\tl 3gf

a acnnen 1S .0

[0066] The. t8FRne hUFu BT iolysilfe ot SREEPE R g

"het er oar yl sa@i¢, anipthe likar omat i ¢ het erocycl e" or heteroaronatlc group", used

et or oar yi MPRIy "o AFpoliel it b R R BB WA g 11 ve to

fourteen n&am&ﬁ@xlyiaﬂdmcms@fwb@e alifiéh salth@nbapbpasd bg 1y epdiaget by a

het er oat om su as, N S, or. 0, nbodlnents heteroaryl rings
conpri se upmr@e@ ﬁﬁ‘%@“ﬁ%t"e‘?sc?&tdofﬁﬂn by lefqrgamagT IRSTgeE RSN the ri ng.

I n other enphagidRm Sit thtemRar W pridtiteSus€ 6MAE b&E addtidsaltWhghidk ffpat ons
selected fromN, S and O within the ring system In yet other enbodi nents,
het er oaryl GOHHRECIE Btk ebthg palt form jhersatlormane e ussertdha faef e KldMnN and 0
within the §ﬂ@9m%%§%%ﬁhmb%?ﬁ&9%&%kn&hﬁ9§mﬁmﬁkﬁﬂ@gﬁ@&ﬂ&Mthﬁnhﬁ&PrOaronat'C
rings and pol ycyclic aromatic rings in which a monocyclic aromatic ring is
fused to oneotaspium akabindarth arctali ¢ cnpgnagjm apg edcipme lagedivM adi n t he scope
of the term"heteroaryl™, as it is used herein, is a group in which an
aromatic ring is "fused" to one or moP% non- ar omat i ¢ rings (carbocyclic or
het erocyclic), where the radical or point of attachnent is on the aromatic
ring. Bicyclic 6,5 heteroaromatic ring, as used herein, for exanple, is a
si x menbered heteroaromatic ring fused to a second five nmenbered ring,
mhereln the radlcal ~or poi nt of attachnment is on the six nenbered ring.

p— o .



(cycl oal kyl')al kyl, heterocycl oal kyl, (heterocycloal kyl)al kyl, aryl,

het eroaryl, al koxy, cycl oal kyl oxy, heterocycl oal kyl oxy, aryl oxy,

het er oar yWoxyi1/@ssskyl oxy, het eroaral kyl oxy, aroyl, het ecoaseylo/ 050182 r 0,
car boxy, al koxycarbonyl, al kyl carbonyl oxy, am nocarbonyl,

al kyl car bonyl am no, cycl oal kyl car bonyl am no,

ey L B PO T B SR S o BR e e
het Ier oaryl Cﬁ{r@lﬂ%}oﬁlﬁinﬂ@igfrdﬁ@ts lef‘(habfi]tllb’qtﬂnd@dimyﬂ ?if@:iﬁOWaﬁ:@t@ﬂOil,l—fsdﬂalblei hydr oxy,
acyl, nmercapto, a S anyl, su , urea, i.ourea, sulfamoyl,

sul fam de, %%W?m8¢ﬁ%ﬁ?%ﬁW6V%ﬁmF%@Tﬁngﬂ§%&§@3nH@P@Tn, "bridge" refers to a
bond or an @b or Bam dddhioakahesticlphiin@teudit A cePmbRGhEtAGNE Waindi f f er ent
parts of a npl ecul ? The two atons that are connected through the bridge
(usual Iy butthotiizhage! seltigeRes F APYUTR HOBHH VBt %ﬁgl)n}&w@ulae%% ated as

Syst e v O Ao b ag HEne! ) Common
a%/om bet meel?vrt%ﬁpphaf%@t@@:pms]tgbtw%ﬁ é}cmde,_rwh%@ apRTEPHIAS, §oRiAXiat om Zuch as C,
N, 0 or S thahodi®m! hatcRRry drtdoim 2 d ALARLESns 352148 ,usiﬁ%%f?@é_ri%ﬂé sugh Oup or
non-aromati c heterocyclic ring. [00106L A "substitutable ring atont in an
aromati c gradplides hydrexide cerhedydate. oulfas, phesghaie. atens. oy eyt swlfanatg dr ogen at om
The hydroge t ¢ I i I i tuent group.
Thus, the teglrd %ﬂﬂg@ snt? t:%t %ﬁ%@lleé%rr%ﬁlgl t%%%%gm %gg%r%%rlglﬂ%aﬁ%%ﬂﬁ%% ni trogen or
car bon at onsehiloth ineladstedvethydhidn sodiomhy drgxidepetafugedydrbxidaddi ti on,

"substi t ut 2 T ond i n i,NQ: n.. itrqgen atons
ahon 1 he s et bR TR 0RfocliR IS URGE AR AAREH nDbbLAGED 81T
t han hydr ogam: hy{d@&id®ahd Tedike Suitablh emerc batecudilitine saits agyeeparedfome of oxygen,
sul fur, nitragen,,.nhosphoru or,.sili.co i ncl udi ng, . oxidi zed form of
o agen st nBl SRRy u @l inhidiGR b RSP bR R KL TR Loy e o
ni trogen orindac&ptabilityt ot aloliealnisd. rogesminkthgldhati@niaeWhicthyi-glnggmihgr exanpl e N

(as in 3, 4-di.hydro-.2H r ol 1%. ( in rrol.idinyl) or NR + (as in
N-subst | 1 ur BT gt g hofiss Noo) Hherulidrep it ostiosiia | |

subst i t ut eddiet@ldyihe, padtaide, 16 BBSA iphtHctt)1@iind) Alckhylddgn@blpytaziand t he aryl
portion. Unl.e@s ot herwise | ndicated as ged her ei n optcf' onal |y substituted
aral kyl is BRYERRTYDLLHRIP RGN Y- SHIPHY ERpenyBr e Idel HeTuEMI some
enbodi ment sqib@Ry@min@hbtantho déhydRbidty ey, MRy 1piBeridintd béylahitdependent | y
contain one or nore substituents. Suitable substituents on the saturated
carbon of afrENIpHETReniyPoERGhy BrmepiBrrehYRIEliRehERBEYcl ic ring are

sel ected fromthRsfndeRehindRIbRRAMENo s ﬁ?@ﬁ%’eﬁyladﬁﬂe hiemdakd nition of JA
and JB. Other suitable substitutents include those |isted as suitable for

t he unsat ur @021 c aPtheracets aphbases While nefar tremaelyds phriospeudisellyaddi ti onal | y

i ncl ude the, 30 e FAploFedy in TN arat i i F 1) ;

=NNHCQO2( al kaif'l%gt b:NNHgB% aﬁ%ﬁl? or r:I%rR*atl,0 %%:tgelgsr? uea'(: %R* }(%tesi 1rrlld('apendent |y
sel ect ed fradwaikiydthegempamdadesoptcad dnegin and shefrgthatmacewicdly ®ceritibhherid c.

Optional su it : the aliphatic group of R* are selected from NH2,
NH( Cl1- 4 al %ﬁ‘%% |a::d§f,?1toﬁlfag§'_4 al i phatic)2, halogen, Cl_4 aliphatic, OH O(Cl_4
al i phatic),[0b@3] OWshoGltd, un@ORHOQLthdt thisiipheati éncihcludb haktore€icodbiadtiophat i ), or
hal o(Cl_4 alJ phatic wher.ei.n eac f the foregoing C..4aliphatic groups of
A L e LA T R S R (R W ity
t he nit r ogegonpoudlshiefres ey ahd ghatmmgutidally udepthiosdisdescri bed above. Exanpl es

of such sui substi.tuents include -QH  -NH2, -NH(C]l- al kyl), -N(C1-C4
kD) 2, - BB Ry Bt patiout sttt byt P s 2 ky 1) and
Cl-C4 al i phiatdngioh batbel conplled st pkdpiriguitatrhdcoitRalyadcbptNEsWatdiDE. €.,
substituents indepe e%t gﬂf@ﬁect ed fromthe group consisting of hal ogen,
oxo, -CN, -®ydratespps clatiipietettaope gPRYPUNDS.. N(C1- C4 al ky1) 2, -000(Cl-C4 al kyl),
-CO(C1-C4 ajobids), ACRHhereRORE @m@ﬂh@hﬂéé@uﬁeallygég@@ta@@ s@lIVKt}d,l”lsga Q_7 .

cycloal kyl, and C3_7 cycl o( hal oal kyl). Qther suitable substituents include

Rr, - N(R) 2, ol R (TOCHRINOCIEN ) 0] FETOTs QEPerROFBlyREPIBER
SA2N(R+) 2, sofdlemIhd¥edits 4o ol ondoia %lescﬁ‘lf)ed' %%T@@l%"térn’{m\';a% n Rt is

hydr ogen, an optionally substituted G 6 aliphatic, optionally substituted

: . 9 .
phenyl, optingndds|hydraigh &gt hemaley dradq, pronohysigts. diwraie. sihydiatet Giratydra@-2 ( Ph)
optionally substituted (CH2)2(Ph); optionally substituted -CH=CH(Ph); or
an unsubstituted 5-6 nenbered -61-



heteroaryl or heterocyclic ring having one to four heteroatons

i ndependently sel ected from oxygen, nitrogen, or sulfur, or, two

i ndependew® 20ticu38188Nnces of R+, on the sane substituent ecTdistdiensns?2
substituents, taken together with the aton(s) to which each R+ group is
bound, form a 5-8-nenbered heterocyclyl, aryl, or heteroaryl ring or a 3-8-
rrenbered cyc (%ﬁall 51 ring, wherein said heteroaryl or heterocyclyl ring has
1-3 heteroa ' ependently selected fromnitrogen, oxygen, or sulfur.
Opt i onal SU[IOBI46I] uem Gsed hereethakdrphaydreteYmoat a@bmpbehdpisemiped hargig oof R+ are
selectedfro H2 4 aliphatjc Cl 4 alijphatic hal ogen, G _4
S phat 1 o, | Ottt Uit R S Mo BB At 1 ¢)
O(halo Ci %@bﬂmhﬁdb}ﬁl)on Qfvalb@lidefdolkuRt fgpdat i ) , vvherel n each of the
foregoing CG_4aliphatic groups of R+ is_unsubstituted, [00111] In sone

enbodi ment sOTLH1 ar {3 used hEPRahhigmr drthiple” mepny acorpountt drgbydREein 0nd t he

l'i ke) or hefuiQ@drddf if hBEdrdifRgGrigl RitRakRAL nkaidNPaddelar QRhMR) axy and the
li ke) group may contain one or nore substituents. Suitable substituents on
the unsat urliVed seeat BOIKCHE Gl GFSOBRNEG yiateok rappedVBARy | group are sel ect ed
fromt hosecﬁi@ﬂ%‘]' bﬁ%é@@ﬂf‘othé:‘&gﬂoﬁlh@s c%%‘éi‘ifEEJl B&cihNgt Bd@ofadregen, -CN, - OH,
-NH2, -NH(Cl-C4 al k N(Cl-C4 al ky1)2, -000(Cl-C4 al kyl), -COQ(Cl-C4

al kyl ), C@wntlomwl(t@@@hoyad foy IpYeparingy rbarr@eewticrNy gocepiple dTivaiveabs phat i ¢ t hat
is optional d1 one or nore substituents independently

sel ected frlgor)r{r%h‘t?1 %&%ﬂ%ﬁgpc?\r%?sting of hal ogen, oxo, -CN, -OH -NH2,

NH( Cl C4 al R9149] -AN( Qllarl@nlceallwmP@epwbieﬁér@.’@tlmorairmg” incl@R @1y C4 al kyI ),

cycl o( hal %@%&ut&a%%&e %%eer%éﬁgg%w%%%not%ﬁ n %it%l %X%h thgl%gf CS -OR;

-SR; 1, 2- ndtahp@ﬂlmdh dascyl,bed_h@em,estflhyﬂ epeti doiyistraioe myd re(:iEh:)lt m)iapa:hhal | y

bstituted with l, bst i CH2) 1_2(Ph
opt i onal |y LB TR B SRY OB B b G ! cut e (h R
-NQ2; -CN, mnNeR):Ry aetNR@(eﬁb)oRhte-oNR@‘(dﬁé Rereof. NRE{cD)alNf R)vdiired NEG(EEYN(OR) 2;

: Q&S%R ( (BrﬁgRCéS(%‘*S hﬁset &R%?%%ER 10a&1§$NRCg2§: CO@%E‘%%& hg( O%CSZC( 0O R

C(0) N(OR)  Reompc(iMeR)e fdminiSie@) 2R patiShtQ}.g Rby alROANE i) @ally ﬁ(n@ﬁlﬁi,ered NR502N( R) 2;

-NR502R;, -N(OR) R, 2 in each

i ndependentcoawemf@%gwgg repé Fsa%%b%?@% ﬁ)ﬂa?ﬁ% laésﬂlan gptasTael y
substi t ut edin&larbnt@bmphiatit€ a bRbeiaBdMRPhibit€el 5rh@b%mel fphdtet eroaryl or
het er ocycl i c%?r Eon% iy I§h) or -CHZ?P% or, tvvg ?lﬁldependent
occurrencessyé‘?fimhrezlaélﬁef e@*&ﬁ’ﬁsg"@&tltuent or different substituents, taken
tOQet her wi [‘i)blf!ﬂ?e @ﬁﬁ’s@&ﬁéreﬁ&n%hl@@ o@l?eﬁblsgmgfc%@ thestegﬁ’u[g}gdru Ol a
5-8-nmenbered heterocyclyl, aryl, or heteroaryl ring or - 8- nenber ed
cycI oal kyl deringfivewhiaeempousdift Mt@d@é}fzyloxwzeh@t@hmys@rgw widerg has 1-3
het er oat ormey i EERSHARRIYin3ak SGiifdhbT QPFRidd LRou RINBEbed BErol FUT

Opt i onal s tuents on the aliphatic group o are selected from NH2,
NH( Ci _4al i pPradiugy may\geComa a¢tivoaen BirR reapizinogder, biathgided corplitanm.or thew,

ot oct 4t st Bl Rshy (R AR ARIEH o R LR o)

wher ein eacﬂhlsoﬂlvehh@l ihdnéag butrage @tlmgmied puhanaﬂccgs gr darpystiah oRcdngpoundsulfst i t ut ed.

[00112] Non nltro tainin t ergcycl.i that are
Subst 1 ut e o e horbiRRs Bich e A CRRBE AT Sieials bRk e

nol ecul e atblahyrdm;gzablarektam l:adih’ylchay’zﬁblSaatﬂarhﬁesbBloh}y(ﬁ‘ulbsdbletdaﬂ@dateslzoI‘ exanpl e,
an N al kyl piperidi s att d to the remain roftermlecule
20 the two, SORREL PR pedie B g Bt SRy Dy St S ubat | ¢ ut ed
at the ri ngofiprddr@gencletdorivdtivad dEbmpsaudp destiatd e RiBthat@ombtifc0®) - cont ai ni ng

het erocycllc rings such as pyrazinyl that are substityted on_a ring
ni trogen andCat? O ROn s AN e mRicH e SoF v bFrhsPEEIed sine ¥ebecond r ng

ni trogen atl@mr@eﬂ%@g @ué%sbﬁosNdes%H@eﬁﬂHth@I@@ENSMEEIGIFMQJ @$eMEorRexanpl e, an
N acyl N-p ra2|n Iﬁrou is attached to the remai nder of the nolecule at
t

one ring ni NQd%lﬁ Q AVFRIUB DG4 8- §f‘9‘9%(l\§@\§@ﬁ@ Morgedi 3th 6gen at om

Wi th an aCYﬂ[OOElﬁ?UDA “bROLIRLti kNS alRptblc YBSRL 8L %@'addué’t%r H&%%O@r ein, neans
that a noie has one or nore units of unsaturation. [00114] As det ail ed

above, in suhieh appbdinaintyiontappiticdep apdfe nrcapbianiperyidne, dirc@y©sr R+, or any
other variable simlarly defined herein), may be taken together with the
atom(s) to which each variable is boufif to forma 5-8- menber ed

het erocyclyl, aryl, or heteroaryl ring or a 3-8-nenbered cycl oal kyl ring.
Exenpl ary rings that are formed when two i ndependent occurrences of R (or
R+, or any other variable simlarly defined herein) are taken together wth
the aton(s) to mhlch each varlable |s bound |nclude but are not Ilnlted to

o Y - — - o .



where a phenyl group is substituted wwth two occurrences of OR' these two
occurrences of R are taken together with the oxygen atons to which they 0 )
are boundwbaofioBssa fused 6-menbered oxygen cont ai ni ng PCmgis2010/05di82wi | | be
appreciated that a variety of other rings can be fornmed when two

i ndependent occurrences of R (or R+, or any other variable simlarly

defi ned heriehin%fﬂare '%nakenrbéto%et her Wr‘ibhdrhhreinatroanﬁlst;b t.0 V}/(}i(i‘, each vari abl e
i s bound and“ffat’ atﬁ?e%&ar‘rﬁl%s“ﬁ%‘?%ﬁsf &G APV dr BTG Ni'ENEEd to be
limting. [#@82d5[ExAsaplesefbhhsiiatbunticaldynactepmabioderightwep inchiderbsit 40 netNH2. [ 00116]
The term h1 dr %X§| "or " Qgclr og" el "al cohol noiety" refers to -OH [00117]
As used her &P BfSeEage SHEOEFENEY® S0, [00118] As used herein, the term

"al koxy", opois2] KyPHafh&cutiBy bkaestatlepRidfigs bEheESmpnddeadribyd algfvoup, as
previously defined, attached to the nol ecul e {lhr ough an oxygen ("al koxy"
e.g., -0-alRgpye. spthaylimianen sytghy, appacidesiprs, phasphitg gyigrs. aegFalpapd 19] A
used her ei ngubhhee ters " hal ogen”, "halo", and "hal" nean F, d, Br, or I.
[ 00120] As used herein, the term"cyano" or "nitrile" refer to -CNor -Cl.
[00121] Thel0PERhs The qenipgendk gpscribedgbrysararsedt b proteigkipgsg yikiorat i ¢, and

" al koxyal koxyh odmREPIR] Y2, Pk k&AM P1ia@) inRid&bisC TR, BledDb¥hpo@is Le case may
be, substituted wth one or nore al koxy groups. [00122] The terms

"hal oal ky| "inhib} gheggtivasrgfisuch profaindanapgsnian p patieng rfgenerslly gahiRigrg suchean al kyl ,
?rlolr(gnﬁlai Oal ﬂr%ﬁtﬂi&sgﬁcﬁ@l& O VtreafS Cptraﬁntcaac%‘ﬁdi?fﬁﬁls &tedﬁb&‘?&iti&fmﬁl eW th one or
gen atons. This termincludes perfluorinated al kyl groups, such as

-CF3 and - GH@Rs. inflgan@8ly ditvescs.arotferatycaand alypayproliferatiyadisetsdseny| ",
Fyancel Pk, AU, cesgnesl KBy b moat, o LR ol ileh © o |
sone enbodi aemterodddascratipanlzaisky lcaid®visipr dibdayds; hormone related diseases,

allergies, asthma, and Alzheimer’s discase.

[00154] Particularly, the compounds described above are useful for the treatment

of diseases, disorders, and conditions characterized by excessive or abonormal cell

proliferation. Such diseases include a proliferative or hyperproliferative disease, and

a neurodegenerative disease. Examples of proliferative and hyperproliferative

discases include, without limitation, cancer.

[00155] The term “cancer” includes, but is not limited to, the following cancers:

breast; ovary; cervix; prostate; testis, genitourinary tract; esophagus; larynx,

glioblastoma; neuroblastoma; stomach; skin, keratoacanthoma; lung, epidermoid

carcinoma, large cell carcinoma, small cell carcinoma, lung adenocarcinoma; bone;

colon; colorectal; adenoma; pancreas, adenocarcinoma; thyroid, follicular carcinoma,

undifferentiated carcinoma, papillary carcinoma; seminoma; melanoma; sarcoma;

bladder carcinoma; liver carcinoma and biliary passages; kidney carcinoma; myeloid

disorders; lymphoid disorders, Hodgkin's, hairy cells; buccal cavity and pharynx

(oral), lip, tongue, mouth, pharynx; small intestine; colon-rectum, large intestine,

rectum; brain and central nervous system; chronic myeloid leukemia (CML), and

leukemia. The term “cancer” includes, but is not limited to, the following cancers:

myeloma, lymphoma, or a cancer selected from gastric, renal, or and the following

cancers: head and neck, oropharangeal, non-small cell lung cancer (NSCLC),

endometrial, hepatocarcinoma, Non-Hodgkins lymphoma, and pulmonary.

[00156] The term “cancer” also includes, but is not limited to, the following

cancers: epidermoid Oral: buccal cavity, lip, tongue, mouth, pharynx; Cardiac:
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[00124] The terns "am noal kyl ", "am noal kenyl ", "am noal i phatic", and

"am noal koxy" nean al kyl, al kenyl, aliphatic or al koxy, as the case nmay be,

substi t utwo 2ittd3sBRe or nore am no groups, wherein the aoTns2goosa3ts as

defi ned above. [00125] The terns "hydroxyal kyl ", "hydroxyaliphatic", and
“hydroxyal koxy" nean aIkyI aliphatic or alkoxy, as the case may be,

substl tuted \rM m (n : fg) ) Ig rff%ﬁ%m £ 1%6]11 Th(; tmea§ 43 "al koxyal kyl "
"al koxyal i psr% TR goﬁ%fcq AP K x(i%lc%o?(y an” TC[% i pa?fa}?) oo AP koxy, as

the case naynammysmbsﬂbrdsmi géigoma hil torenor Lmtg &raichﬁ)geync@mmﬁm For exarrpl e,

an "al koxya

wherein al K ‘ﬂ‘}aﬁﬁgr%ilgq%%ﬁlggmﬁgddﬁl fﬁﬁj%g y]ce d‘&é H%l"‘tﬁcf%’fg&‘f’? 'ng gr oup”

and " prot SCztdleM&a@[rfbﬁﬁ) afif%olglis(‘bﬁbélblﬁbﬁf)r&arcﬁlbﬁlal %rbwhmmgdb?&ablsacamfd refer to an
agent used to terrporarl Yy CK One or nbre desire uncti onal groups in a
conpound wi RPN F'bfrnér%%%e@a%q%glesth OBF GO R B nBAPRAZIR prot ect i ng

group has %@aﬁ{oum&amﬂ{onﬁpﬁﬁln&l &gehdoMrclobna, 18fordyB&rdotlal BWMpAGma),
characteristics: a) is added sel ectlvely to a functional group in good

yield to giVenachpedtiaenedynnhsgeslgoayesiEomas pacres ABick! pdsnp@EdIngns

occurring alhu@lﬂ@mﬁ)rgh@é(ﬁloﬁlfa $BBINOMR LT RACLIYR, Sihbies) sriithofkl bS Sel ectively
renmovabl e in yi el d by reagents that do not attack the regenerated,

depr ot ect edsma}n@tmtmﬁaqadg}ow@noms Iypephioshapear¢ipeié fusnaso dlampsisriarce®pl | ed in t he
art, in SO”%og?&?ﬁ 'helfdf 151&%&19@'8&1% H8roRBonfil hﬁ%ﬁlaPﬁJP bo"w%?&lilh € groups in the

corrpound In her case reagents may also're W th Other reactive
groups i n tmwsmﬂfﬁdmarcmmu@éar@ﬂe@n@t télﬂwsmgelgnmub%nmadet ailed in

G eene, ot Cy t hesi s"
Third Ed| ti \(%my%%)?‘ %51? Cgogqggﬁé Coﬁieéclt%%%lg’l %étoﬁk E\%%#her @g‘l tions of the
book), t he (@ddnocagcicand, é’wﬂrﬁ S ofmthnaphroh]rasatome} @blsphloma,dmp@rrm)ﬁﬂadm;zr reference.

The term"” n|tro en pr ot eCtllngar% g erein, Cf’enocal’s tO an agent

used to terrpg rfl QB?- %LEC norPT%rtfém tZOSnIafcee % C%nro(r)n&e%] reac %I ve 'sites in a

mul tif unct i@oaite (adammmdlomarsefoema)ambsﬁs (serogema peatoant ¢migygrabups al so possess
t he characterlstlcs exe lified for .a protectin [ bove, and certain
exenpl ary. rieETn CEREBCm Ry i FBEn s SHPaBt dRp S AL A or 7 i n

G eene, T. VﬁbroMﬂl,tfﬁ)roaBenoﬁlal Mdenbih@bRatmwe, goddPS.ivelt K¥pg@fiaC Synt hesi s", Third
Edi ti on, &n WI & Sons, Nﬁg Yor k: 1999 the entire contents of which
are her eby aartcé’f‘fm&i?la?& 'f“é‘n’ﬁ‘@ér‘“l’[o@@ll?%’]a SRR ENEET IR t he term

“di spl aceabﬁe@atawuatayade%ma IheAMAIEMA LAKPY Q8 Boh® RtBEMidsatddoada 1S
associated wth an aliphatic or aromatic group as defined herein and is

subj ect to (9epefgreamal fitedcye. mutpsgpifrpischigioegenapiordrofgirddphi | e. [ 00129]

Unl ess ot heEané‘@ sdr%&ﬁfaﬁ&qanﬁl&wﬁérﬂi 6&1&% é‘etll‘%grc&%)ehﬂltﬂe‘%ny?éléﬁa meant to
include all isomeric .g., enhantionmeric, diastereoneric, cls-trans,

conf or mat i onalignangehnt eﬁllavm@nﬁlpydomr%ﬁﬁoehrovmn%&oﬁtewnrlglnqu@r exanpl e, the R
and S confi ;jqgdoubl e bond
. WLt %[ek)gﬁ% %nEnghoﬁtﬁg %Xﬁﬂ?%ﬁs'tcﬁnac En@fom ﬁ&e | nc? c%

i soners, an ' conformational | Somers inthis
i nvention, Qstﬂomggnd)gllalgﬂ coh éunafrs; tNeevdus eyrvtems skgll thsteamadpeengivoal | y. As woul d

b under ot ok guERSR il BB R SYBBAER So0 LTEElY
dr awn asal smendMdsarcoialdliomatosis), 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
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represents. [00130] Therefore, single stereochem cal isoners as well as
enantionmeric, diastereoneric, cis/trans, conformational, and rotational

m xt ur es Wb 20hi@3prsesent conpounds are within the scope eCTiuseotoos@EBLi on.
[00131] Unl ess otherwi se indicated, all tautonmeric fornms of the conpounds
of the invention are within the scope of the invention. [00132]

Addi ti onal | unl ess ot herw.se .indi cated, .struct.ures, depi.cted herein are
oS0 noant FaePeRE B TR et RaS R bR e PP EEh e of Tone or

nor e i sot opicallyniplebdraktihiedkeati)oBronic dymghoayrial Ieukemdiypotiopsliftdativag t he present
structures except far the replace t of hydrogen deuteriumor tritium
or | ther el SREERrPUBPe B Dy R oG e B G SmP BN ar e i thi h
the scope offodgRin% limplemta [@RligiuCRmPRORS hatls car §nihefduisordeas: SEXanpl e, as
anal ytical tools or probes in ?ioLogicaI assays. Such cgnpounds, especially
deut eri um anaIEEY, Mdamay eselisel! eaeipapR afyegont GFlhraeoma. Keoeds]) The terns "a
bond” and "@aksgAlkerAbRaMB&Hh, MMAIGHARBE AR Vipbhal AgioeRt GrikdtibR@n@l oup IS
absent. [00134% The Qogl];lounds of the invention are defined herein by their
chemi cal sthlRigupwsiagndhyroicHaig panillanatyeoid igpems foligphagddoids referred to
by both a chHEMER: mBldie WY Rk fntd) 6MiFakn DAy 8 RE nhikgR cal
structure and chem cal nanme conflict, the chemcal structure is

det er m nat i spdogsfnempeplasirpidnt ultinle prdogsyne 1eoplagslypTAR. feHgbunds descri bed
herei n can i i r jat . Those salts
that are phrg%(drruz% t}ftisllrélglecﬁr;ffeg@géeogg{aomogﬂglﬁlg’ p%%%%g‘;ﬁ}lltb #ngu grA Ql?%nt%e lélgdts' si nce they
are useful neurobtbsioniasilbvs, thy terhe’ cesapoucdds agerorididbedeinboctedes arceliredi cal
purposes. Sahttatiahy Bl MRlBALTRARHLLGAIIY acceptabl e are useful in
manuf act uri ng processes, for 1solation and purification purposes, and in
sone i nst an8sy7] f oMoregmrticnlagepbe atmpogndstdesceibed dwee mie ubdninfer odatihgie conpounds
of the inve%i an ohrai n}(?rrtwgqilart%sbrtg]?rg {n%09n136]fm \S Liserdmhrea{iei n, the term
"phar maceut §°CE] ’Isycacscc«gpot%bﬁ’e % TPEPEY eGSR Y o?’e%p%ﬁpoﬁ%d, whi ch
are, W thi ndisdiéers caghers pblysyahuitia red) thaimbpeydpimatmyesaid inataplasié ofithuse i n humans
and | ower ani q'ails wi t hout undue siEe effects, suih as, toxicity,
irritation, "ETYEFYTE CELE SRS LSS PHECirERroniG Y Spaone RGP e with a
reasonabl e hypemredindphilicSindréhé, uvehBOhBAdmbvay tiple@ithii€ ahd Yyseaieptabl e salts
are wel | knogn,in t he a}_rt. For egdalrrpl e, di M Berlge t al., describe

phar maceut i Ca19i5725c cRjsigmxamelss pigdijepsey apdganditignsywhess, e caBBM 't al  Sci ences,
1977, 66, lgcd&@ibell REMPAN BleBRoMBERidhs BY s&hBh&NEEenBRALIBE EI&RIAY
acceptabl e salts of the conpounds descri bed herein include those derived
from sui t abtEiquiGrAGHRINY clagan P fakeraia 40 Mis. AFipREdegenTideskesit t s can be
prepared i C%}I]i)uaé@lw\—/%rﬂﬂyélbgft& 1AREmia3RPR, hADaARdy PRIl iCRENAR, Of the
conpounds. [ 00138] ere the conpound described herein contains a basic
group, or aAddDfExemeles P{ndysesdegengiagysdisqaggsancluge; witkaydlimjtgipnsal t s can be
prepared byal).if.eaCkildag the purified conpound in its free-base formwth a
suitabl e organic or 1norganic acid and 2) isolating the salt thus forned.

I n practicel00ES] d Blepdiompownds dbscsbed aphve ¢ae ba paticdadowsg b fas tieatingram f or use
and use of . S ) . S ) i.c. far [« ] Exanpl es
o phar macelp e BEBHRh Sl st St b PR-ERERRSE e BRERR 2 POP ot
an am no grlovgsemedimed condition, harngahheceimanaiss ayaliseas onyptheoddtoioue aci d,

hydr obrom c_aci.d, . phasphoric acid, sul furi ci d.and. perchl.oric acid or

W thor gan PP URERC B G B sl ot R B R mRERENORAT o e tar i o
aci d, ci trilgmiagiod, austii@muid discaecdsdinfiimimaogndicass) doliftrabiye andi Ng ot her net hods
used in the art such.as.ion exchange. O hey rmaceutical | y acceptable
aalts | ncl daseeiges g dan g gesn B e BB e BB Snosul onat 6.
benzoat e, hhftu&&awaeasbg ﬁlét_lr@logibﬂtaﬁdé ﬁétﬁodegaﬁﬁiﬁ@é ak€asess ladm:a?erssmrf onat e,
citrate, cycl opentanepropi gnat e, gl uconat e, dadecyl sul f ate,

ot hanesul f SRR TR BlaieA AREREY é{lerglﬁ%eﬁﬁ@&taa&éﬁiﬁiﬁy Iy dsFshdsphat e,

gl ycol ate, @htc@RMPiatcdlBEQlGH Cas REMEMh fRER, anh AREAB AL Rer dORKEDRAL €,

hydr ochl ori de, hydrobrom de, hydroi odi de, 2-hydroxy- et hanesul f onat e,

| act obi onat@nditig frawkich Plipas aTolg. a3 coudifiqna piludgayighont iriiationt e, nal onat e,
met hanesul fﬁﬂ%étivgoﬂﬁr?%ﬂﬁk&ﬂ%‘dls_E&é@?Jr%meﬁlb& AR dis@hskr ate, ol eate,

oxal ate, palmtate, palnoate, pectinate, persulfate, 3- phenyl propionate,
phosphat e, [9PE¥9ht eAs picd hpramea “Netiop] oxansan agimal, pydferelly adpwat.at e, succi nate,
sulfate, tartrate, thiocyanate, p-toluenesul fonate, undecanoate, valerate
salts, and the like. [00140] Were th&-—conmpound described herein contains a
carboxy group or a sufficiently acidic bioisostere, base addition salts can
be prepared by 1) reacting the purified conpound in its acid formwith a
sui tabl e organic or inorganic base and 2) isolating the salt thus forned.
In practice, use of the base addition salt m ght be nore conveni ent and use

e 4 - I R - o e v v Y N o 1 - ~ 1 1



[00143] It should be understood that this invention includes

m xt ur es/ conbi nati ons of different pharnaceutically acceptable salts and

al so m xtwopesiigssissnat i ons of conpounds in free form ane#Ccphseomosus: cal |y
acceptable salts. [00144] In addition to the conpounds described herein,

t he met hods of the invention can be enpl oyed for preparing pharmaceutically
accept abl e tes ( ., hydrates) and cl.athrates of these canpounds.
001a5) ne ML eBa  fredpea bR S hoPited o0 Bafey® st el PERRS B Ve e+ i s
a sol vat e flanaveshclifaaihdidossc@ssditonatigQn PUf-modietcd diseaae/eoritmnyBaieut i cal |y
accept abl e sol ve nol ecul es to one.of the conpounds described herein. The
t erm sol vat aé“‘?“ﬁt:‘l%&%%e lﬁfbﬂlﬁéioet?at Sé‘?dg‘?léeaﬁé“r?i“f’f;t}a?-aﬁée,COWBHM\}&FS&P °d di hydrat e,
tri hydr at e, abod mapydidtitistercdRGing BQy 4rhdi@) and[00 1] ofAImitE&AtIBEr i n, the term
"hydr at e" conpound described herein or a salt thereof that further

nmeans a | Of

i ncludes a %fgfaﬁlxﬂmfpbﬁﬁ% B 161 CHBA S P BiICE R it A1SE&nbUifE2BPIiBE er bound by
non- coval endonipdtuls ¥R BE4ndhistRE &S doshQ0Jrb w8 0 s edoRE &L Bodshe term
"clathrate"” neans a conpound described herein or a salt thereof in the form
of a crystalcigitdeyce that contains spaces (e.g., channels) that have a
guest ol ecigbfs1f € @shouRl AL BEGRHAONREES hedifi@RREEE M llhdhend QORAR] I N
addition to the conpounds described herein, the nethods of the invention
can be enplloyeny magiculsr epigni Wl dspeid ety ffaciers.dpeledngthgaetivitsit i ves or
prodrugs of HOERAR 1 1 eyt L Ghda¥n abl e
derivative %rﬂﬁigﬂtﬁg" |nc?a %ggéﬁgkgﬁgPﬁgggﬁgﬁt%%Fy é%cé§%§§F% ester, salt
of an est ertimoef a@iiyestratien.irsta vl sxsration.ghilg contbaragiot, andfhegudgoepioaftler descri bed
her ei n, whi . . 1 i 10 0..4a. o)l - p provi di ng,
i ther di rerist BRI E bR, R i RELRLST heind Reaf@P R e

i nhi bi t ori | of tiecdompeumded dlladdoi dependrupoie the ghartict ] reroepburidan thecwhnpoditorf. avour ed

derivatives rodgrugs. are those.that increase t iocavailability of the
compounds WIEH2RLCHoEETa8 b PEP i rr OF PET Tl MR faeg. Yy
al | ow ng antraredlok preacied) hdlitonetdragupbich dretrorbdlymdmenisteadid tycaadysor bed i nto

the bl ood) or which enhance delivery of th arent conpoynd to a bi ol ogi cal
Conpar { ment PPEIG St CORBUGE S CE AT DL o Gy S pERRETYREE t he par ont
Specges. [ Oi&0kd Asreins €0r @@ﬁ@ie?cmﬁ@tmmbaatg a@f}rh@éﬂﬂtl’ie@ﬁﬁtg@blﬁ&h&ﬂe thg term
"prodrug” neans a derivative of a conpound that can hydrolyze, oxidize, or
ot herwi se rigqet “ﬁﬁg%Fo%‘?IB‘Fdo‘&‘iﬂb‘QF p@&hﬁ?@ﬁ%ﬁ@ﬂmw itk JVERITHO FRfo) t o
provi de a coppRrAc @esedi bed herein. Prodrugs may becone active upon such
reaction under biological conditions, or they nay have activity in their
unreacted fIBPHE] Ekbpprdditiope! Yee e Py be ednnisiFndacRarely g of ivent i on
include, buby@hR d0Rke bdgthdre fofmne HORINAGSs O InhBfibl VAkdiMES cipoar@Pounds of the
invention that conprise biohydrolyzable noieties such as bi ohydrol yzabl e
ani des, bi otoypodlig abltenatiyelyr hosciiputiyamobyaatife sealstenase darm, Bitxdy dr ol yzabl e
car bonat es, , bl ARNHH AV EBRIMEE ol o ARdiIQIKALGhYzab] € phosphat e

anal ogues. er exanpl es of prodrugs include derivatives of conpounds
descri bed hi@pHi4h t Breampdesop kiayen chi@otherapy@pic agadanclode, bgNGRnatrbingted es.

Prodrugs c i cal Ly r i | - s, such as those
escr | bed iy HORGER iR R EatPeiihy inls SROPPRER (150s)

172- 178, 948ud@8RadiMandteen, ExolVibieftbroes and platinuedJerivh®@L 5@ heAexamples _
JBhar Teceut ol RSRSRLAL IR R b SRRSO TEL  L
or i ndi r eclithigatioa: tecampmsidr Akh@inbey Disese dekas Abdegt herddixaclont, a met abolite

or residue thereof anpl es aof pharmaceutical |y acceptable derivatives
"hel ude.  butePERSE T TR PRttt ek By Db easp aoaaneaorarlS [ 00152)
_Phalr mdaceut iIﬁﬁrhipyxclﬂg%ﬁﬁﬁ@_ﬁbﬁnepf)@Qélﬁﬁ,&riﬁ&gebﬁ@dfilpWﬂ&diﬂe;seﬁgéﬁtbﬁtﬁl above
include, without limtation, esters, am.no _acid esters,, phosphate esters,
metal sal t sSTEHEE MyPERA SO PEYsuch b dyicrean @cﬁm%ma% Bd&ehDed above are
usef ul as pr&aRbdt™ kdnd ¥R xaiHdnS the@infontsTHCRthAS sBéKas(@Rukdrol aRdk2, P1k3, and/or
P1k4) inhibitors. Thus, these conpounds can inhibit the activity of such
protei n ki nd8EY&Y ; pgenl fpeifqaEng schizaplapmip pueh a5 ARIGRL g dakiesiopebedd n ki nase
activity capdpefadl; M- iRARYERDry3ERNIch LOBRLRIHRITNE 8IcRYE, @l Mmune

di seases, inflammtory di seasés, proliferative and hyperproliferative

di seases, iRfnafathivgiieaicysionhesnhamuly, andseliasalgzing oneupgeBedudéey apbt abol i ¢

di seases, neurol ogi cal and neurodegenerati ve di seases, cardi ovascul ar

di seases, hormone rel ated di seases, aPfergies, asthma, and Al zheiner's

di sease.



[ 00154] Particularly, the conmpounds descri bed above are useful for the
treatnent of diseases, disorders, and conditions characterized by excessive
or abonorwal2otigi3Bisprol i f erati on. Such di seases i ncl ude &cpruskéesaBd: ve or
hyperproliferative disease, and a neurodegenerative di sease. Exanpl es of
proliferati ve and hyper pr oI ifer ati ve di seases include, wthout limtation,
cancer. [00 J he term" cancer t11 es, tll isnot.limted to, the

fol |l owi ng CANCEr PP %?/‘5" as % e‘?SB?““ aﬁro g{uﬁ’tr%panf éstl S, genitourinary

tract; esophg@ipbenolads iobtil, gitdrfebdna,sdoﬁrmsterneisr@blloplsdphm,de sntzalmphne ski n,

ker at oacant h | un i dermoid carcin e cel.l, .carc smal |
cell carci n%’;argalfars g%c'.i‘%‘ﬁ f:a(‘(‘)tﬁ’ﬁ ‘g’cfﬁéce%lﬁl?oil t?f%ﬁed?}%lﬁlfoéﬁ w‘%\(ggnorm

pancr eas, aldmﬂﬁ@@rlﬁﬂeff@faﬁs aithydn@uantd, @l dh@ﬁﬂeamloa@fscm@aa,,anw aﬂh fferentiated

carcinoma, papillary carcinoma; sem nonm; nel anong; sar% C%I adder

car ci noma; TarkigionEaAgiis ARISHET Brfipgsdiglscuyaiscaseisuriey beartlockeim; nyel oi d

di sorders; A@Eﬁlhﬁ&%rsdtiﬁl%’n@@hﬁrate‘gﬁqghﬂnﬁ]c&nn&@l&cye@%él &atn@ué‘géﬁds feavity and

phar ynx (oral ), lLip, tongue, nouth, pharynx; small intestine; colon-rectum

| arge i nt estqeHBsg lives diseare SUshar ﬁora?mte&é@ﬁ Flwlesa/é%%%ntésf@r@wnd&ﬁlﬁlonu ¢ nyel oi d

l'eukem a ( Qyly) ageiRdadeRid lf&q}eéﬁng-lﬂ?@odtcﬁsromerscﬁeﬁgsr coﬂidagtkﬂé@@santhgﬁkeh& not

limted to, the fol 'owm ng cancers: myel oma, |ynmphoma, or a cancer sel ected

from gast r i &gents.cngisrovah fagtes: prdbagents fewiendned mmeapdeficisaarddispidernsiek

or ophar angeg 1syph! cell lung cancer (NSCLC), endonetrial,

hepat ocar cin n- Hodgki ns | ynphoma, and pul monary. [00156] The term
‘cancer" al [96165hc| fembibitbustof proteokindsesrititcenympoynds Hescfibdd abwiaage elancer s:

epi dernmoi d t rdi ac:

sarcona (anés)lf3 @ﬁsfarllrb(?éoign%é‘ﬁhfg 8%‘3’1555 >i:'rocr: %)’lr?gﬂ plg ﬁggggﬁy%@g%%él ﬁéa}mf i){lgléjsftér%o ma) ,

nmyxoma, r haﬁrdtemy@muae acftuvby onaablolloglpairmnalndTheelean Obm],ogicairsgmplbf anosedgeni ¢

car ci noma (s uanou smalin cel |,

undi fferentll1 a e’dnqa sraln mé’é’fﬂ or aﬁ(%% ?fméﬂ‘h r%al)dmga tﬁmltf‘tb "ofThi ol ar)
carci noma, dultores bi eadtraad&iamﬁa bidpaied aagriall oprgided fmM a:ﬁl@ﬂﬁdfabdil‘&:k@ﬂﬁs hamar t ona,

Adanocar ci rONET P LG BORES. TONpRBMGcers FORREROLEaHt RORERCH yrphone,

| ei omyosar ctqaéladf pancreas (ductal adenocarci noma, insulinom, gl ucagonona
gastrinoma, I ci no owe| or small i ntestines
(adenocar ci iifio | P Hb’ﬁﬁ p@éﬁl@%ﬁeaﬂtva%? %LIO%&%%L?F‘P? ISUCER Y2 | ei omyom,
hemangi oma, vahieQQTBurpdRW E1af 40 kRN tofdn bOMR) in thedrferRApRk oPfuchar ge intestines
(adenocarci noma, tubular adenoma, villous adenona, hamartona, |eiomyona),
col on, col oMURsEs ieides Brtgrekat §mited g blopd trassfistosuerEHairgnsplrBaton, #iddney
(adenocar Ci N1OBical\pddith& &ita®y [ nephrobl astome], |ynphoma, |eukem a),

bl adder and urethra (squanous cell carcinoma, transitional cell carcinong,
adenocar ci ni@fEH7] pTltﬁétoﬁméuf(déééﬂﬁBb%&?@PWﬁaIS@a&e@dﬁﬁ)Smdb’@@liOﬁv‘H( sen nona,
teratona, SYORBoI GALE bt Mol do R PHIRAGR Gl AR CORREALAIG! ARAR.  Sar com,
interstiti g]fﬂ? coaér;gg(lgano l aﬁ% ?&%{r oadeno)?ra a enorraS[% d tunors,

| i poma) ; LlwduCh@Ipla@tthmS @Wép@ﬂ(b&@hdhmr@tﬁmdqmeﬁsn@mbe cagpetadimgi ocar ci nonm,
nepat ol as | Qi B85 3H 6N BnaNRAL PGS, LU AICIRTR NSTRGL BR=, D11l ary
passages; Bone: ni ¢ sarconma (0OSteos I brosatcona, malignant
fibrous hi siat bmyt'ecd)wabloblgmabhswaslccblara¢nz&mlemgsa$s adrcelbbaed amhysgnant | ynphona

(reticulum S t ceII t unor
chor doma, @ﬁieé&h?(f)l}lef %rlg' os eo@gPﬁlaéarﬁ%nuga%sﬁ q’tabdgé)ésgy a@’ﬁd chondr ong,
chondr obl astenme, ichandrioaydbiiicb 7o wap agayeiaclddostgo iat dmdrrgleant cell tunors;

Ner vous syst eonma, .heman ma, t homa, osteitis
tot or mans) - MBioRG b ek R kG R g P o S SR BRER SRy br ai n
(?st lr3 ?)cyt orrmterﬂ]ndm:cdzz@(bﬁsa@flcsqmémg% 1hea*|5\111ty&ﬂe1mimﬁmiﬁe&,to Eﬁiﬂmﬂh@ﬁﬁ)tegllpi neal oma] ,
glioblastoma multjform oli endr ogl i .S relno ast onm,
congeni t al fUATHARY maxhy W%S“%g@&leﬁ@& a&fq?%ggﬁﬁthe\ﬁgﬂglﬁﬁlpﬁ%to Yisna, sarcona):
Gynecol ogi Cigblatinstts MBib{ENERRBEShFbx SR deicRAiB, thC/hMinKof(8@bMbgal carci noma,
pre-tunor cervical dysplasia), ovaries (ovarian carcinong [Serous

cyst adenoc aiENHSFRY NHIBIEHGAEDENION SURSHECAE BhipARY IHREPRE infuwbdtedar ci nona] |

gr anul osa- t DRCAL kEGLd boHIRNGowreddidtghnds€ PAtGn kiahde AMHBRb S ass A Sger M nona,

mal i gnant teratoma), vulva (squamous cell carcinoma, intraepithelial

carci noma, adenocarci noma, fibrosarcoma, nelanona), vagina (clear cell
carci noma, squamous cell carcinoma, botryoid sarcoma (enbryonal

r habdomyosar cona), fallopian tubes (-€&rcinoma), breast; Hematol ogic: bl ood
(nyel oid | eukem a [acute and chronic], acute | ynphobl asti c | eukem a,
chronic | ynphocytic | eukem a, nyel oprol iferative diseases, nultiple

nyel oma, nyel odyspl asti c syndrone), Hodgkin's di sease, non-Hodgkin's

| ynphoma [ mal i gnant | yrrphoma] ha| ry. ceI I | ynphoi d di sorders; Skin:

c%am'ﬂfa



[ 00163] Those additional agents may be adm ni stered separately, as part of
a nultiple dosage reginen, fromthe protein kinase inhibitor-containing
conpound WO 20385t i on. Alternatively, those agents mapChaspaoisab2 a
singl e dosage form m xed together with the protein kinase inhibitor in a
single conmposition. [00164] Exanpl es of known chenot herapeutic agents

include, but are pot limted to evecT adr.i.a i de t hasone,
vincri sti nLejlfn O&I}é oﬁﬁlbts%ﬂ%%a%@e’ qqt%c%&(%n%é%qn ,for'?’ ?)kplo eg’a};r;h?’taléég#g nterferons,

and pl ati nwat fdeth iV BB i20@80 1 6R$eimdexaEb®sc2agent s the inhibitors of this

i nvention so,_be conbined with include, without Iimtation: treatnments
for A zhei nip1 @) B udGebR e e Pe apfosan et deras s f or

Par Ki nsoni Sth&f)(&ﬁ@%ﬁdﬁdé@d‘i_ ibas aﬂ\o'vml _%ﬁfrﬁﬂl&i_@cﬁ&ph@ﬂ%ﬁa@&ﬁiﬁﬂ[}&ceé&dﬂldﬂ old_e,

pram pexol e, bronocriptine, pergolide, trihexephendyl, and amant adi ne;
agents for %F@&W%@,th@ﬁwttiomﬂbf figgt %FB@P@S@@W@H&%@HN%@V e g er on (e. g.,
Avonex(r) apsuvEetdridhiclopaxone(r), and m toxantrone; treatnents for asthma
such as al buterol and Si ngul ai r(hr) agents for treating schizophrenia such
as zypr exa, (0PI ¥ber daflcscrler dgigay. ¢ eé’hﬂmﬁ’i&q"é‘ﬁ%bﬁaﬁ@ﬂpfabErﬂOFLPPWQnémmt ory agents
such as cordjgeet SERRind JNEGIRUAEKRNIR an brsclivEnode ahD LR InI8y

cycl ophosphami de, and sul fasal azi ne; i nmmunonodul atory and

i MUNOSuUppr®@sPryea plijamecsukcady agesptelle cusipopdinmvant, geydidlemdichreghedey ci n,
mycophenol ate ARL@LIlontsd BiRAEEHANRr 1iGRE LA RHOIR or GXSIGRBRGRRAN de,

azat hi opri net§7 aandl'su{'?lés’saﬁ az’ifs"ner; nédfﬁgtr‘opﬂ?’c ?act or'’s 565% as

acet yl chol i ywefsteactiseadenty ibiterae sgentyiilickerhindodrteondsifyingagentse prspgyatives,

anti - convul j hann . i . n t | Parki.nsoni an
agents; agesf(f?l g%&g?ﬂs@ {rnllbergcta1 ?tﬁﬁgdctg%?%éggsu?ﬁ? %rthgﬁgéglég%g%gﬁ?%@ (%Eell{% aclli bl ocker s,
ACE i nhi bi tRemsipgtdi'siPletrinesenticul Sciarices Sixaanti Kdniah&nweMainodkeks, and stati ns;
agents for treating |ljiver dis e.such as. corticosteroids, cholestyram ne,
interfer ons%ubgl?lhdn ﬁ?‘t f\E/allsr%élll’ %g@%ﬁ)sc}lscgoﬁgﬁagOFSonarrtlerr vt hng %”P‘?}%tai &di sorders such
as corti cospharmdcdstjcaynideep ek @mpbsi@igaing knawd teglirdgel fdr alet oemratiand agent s

for treating i odeficiency disorders such as gamma gl gbulin. [00165] As
i bi £ or 5 B SRS R HESEDy CPREM AR SBEEs PEeUT AR R e ol s

_USﬁf g! in bdoﬁip@@@dé@&l;_ﬂﬁalmh@@m, sic@las B%@ﬂﬂi‘ﬂﬁcgl_ag z}:nlsral_nmlrfmblmdl&g&ay?ef&smrul in

i nhibiting protein kinase activity in a hiological sa : e term

"bi ol ogi cal OtéeaWﬁPén't?raﬁglga% CIHgH R APt AHL 23 O SAOBIES) efbex vi vo

sanpl e, i nchpdethRButioMly RRbStatld EOREHIOR its @8 I cEMbhMELRS tP8e widlif A6t S t her eof ;
bi opsi ed material obtained froma mammal or extracts thereof; and bl ood,
sal i va, urijsere ¢fdhipinventionehs upeddiceein, dhe nhfasersigsadipctd | encagpapesext r act s

t her eof [Oolilx%hieﬂthPécFv'ef%E‘e@écts%f%ttﬁéreiby%.?%Eroéﬁlhéficto)/tﬂe&p@utfe'agéﬂﬂ' cal sanple
is useful for a variety of purposes that are known to one of 'skill in the
art. Exanpl ¥de effecishalpyaysposented, iyt wrented gffeety are poftnepgsparteatlvese. bl ood

t ransf usi on - I i i i | ITPE rage.

[ 00167] TheA%g&n%%t%ﬁgéﬁgrgglca?%%j g%&\?gaﬁa{?’lg&%: Og%{ega?g?tu%loa%t% ﬁgﬁg%hﬁglé; of protein
ki nases i n lpirofubgi webmémdblgat Helyogi cal phenonena; the study of

intracel | ul i gnal i i at. in

i nages:  an@olRL oA P ARRHLY AR RBI MR mIT COALE MR SHIRENRLE D o1
Exanpl es of desut hndugemhibitcheudepgibal tactavity ofi Gt compoindel Tlee, phbinpdcogicellt assays
such as enza}/rret%?sa}(r% raqld @%Ieh? bar%eqib?ssay%.n_[ 0{)1}?8_i ;lihnqmat%ti \r{ir}_y of the
conmpounds ascc‘f?rab KT NRYE T RREBPDPS Frﬁy e0§§3a(§/e8 FRA™PEr 6™ n vivo or
in a cell linb@nogmicvertdevoidsbaia vndsirsdieaarasyssidehdfecdapar e ne i nhi bition of
ei ther the kjinase activi or. ATPase activity of the act.ivated kinase.

A ternat o KRR oL sty blegt e St Ry 0T (RN CE For o bi nd
to the protghflofidnase and nmay be nmeasured either by radiol abelling the

i nhibitor prior to_ binding, isolating the inhibitor/kinase conplex and

det er ni ni ngl%PHe! SRR B jos ol B ST WB@E i, S aﬁyharﬁlﬁ%uﬂba?la conpetition
experi ment wh& sl @WidrdtRid, BiSardh& linied RAIRGx¥hah Bert, REInkhA) aReiR@wnd to
known radioligands, Protein kinase inhibition assays are known in the art.
For exanpl etcaide. dcitbid. sHrRProfetdsychas Inpmpgn sepmealbunp Buffersybstenges are set
forth in USRQ08tOh&628s s UR RROVH063292 poh QRHEUrbdid), fei@at i ng or
preventing one or nore conditions/di seases described above, the conpounds
descri bed afipseaidemictiyes pispminted weethlie fits peids agtar.cally g cleetepteaueh

formul ations that optionally further conprise a pharnmaceutically acceptable
carrier, adjuvant or vehicle. [00170]-%%s described herein, the

phar maceutical |l y acceptabl e conpositions conprise a conpound descri bed
above in an effective anount, and additionally conprise a pharmaceutically
acceptabl e carrier, adjuvant, or vehicle, which includes any and all
solvents, diluents, or other liquid vehicle, dispersion or suspension aids,

o r o o, o o o v . o o v o - . e



as protam ne sul fate, disodi um hydrogen phosphate, potassium hydrogen
phosphate, sodiumchloride, or zinc salts), colloidal silica, magnesium
trisilicave,2pai3gssnyl pyrrolidone, polyacrylates, waxe®CT/US2010/050132

pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, methyl cel |l ul ose,

hydr oxypr opyl nethyl cel |l ul ose, wool fat, sugars such as |actose, glucose
and sucrose; starche uch as corn starc nd _pot at.o .starch; .cell ul ose and
"ts deri vacivRLRRRERRLE SEaR i s T B Bl BB BTNl 'l oce and
cel | ul ose awetuat éhlorloydeinedalts),aghciadl tshica, Mdgh¢sige tratlicate, folyviriyl exci pi ent s
such as cocoa lPHtter 1and sup{g,ositor Xxes; 0ils s chb@s Eelanut oil,
cot t onseed BFiondss polyagalatey Waxes OLRhYIne-POlyPxxpLoRyIqne-blogk ROISMFSand soybean
oi l; ﬁl %’CO:ﬁéthﬁlﬂélhléc@e,mE@?XilqﬁQ@d gieﬁ@weumbseg@??mtpwga@@ucglaycrda{o;s%est ers such
as ethyl ol eate and ethy urate; agar; buffering agents such as nagnesi um
hydr oxi de a#ftFOat Hifi Het chYacasi el 540G Tieh Aeing'a pyoh &R Hosa Gt er ;

i sotoni ¢ sadckiRiveSbREQS sRImPEHbImethff dvliogd, e@dcuBcthnRRashat e buffer
solutions, as well as other non-toxic conpatible [ubricants such as sodi um
lauryl sul fae@icaprivdeergrivstanthsmaliestadn: tls: areiriensudoisspiguiigent's,

rel easi ng aggfisforyGRALL; BHs @8R A Soan WAL RBHRE ofl:ls@BHENGL; 3RGMPEIIf um ng
agents, preservatives and antioxi dants can al so be present in the

conposi t i onlivaedoto eigandsoybean plkdgiyaskt sush aprwyfeoe alyFd oo poly§tdar3] The
conpounds dgscyiioed ARONGh RO PRAT dRAMEHS Akl bksRRLARLGuGPAPOST ti ons

t her eof cagg e ’admgr?lﬁ"ks%%ler ed toaﬁurragn@qand dt'%erf ‘anlﬁrrg%%ggrg y, rectally,
par ent er al | pagnesitmagiroxide aad dlyminpmthydspatgicrmgihyg acidnpyregserfice ovateal |y,
topically (;  QLint , dr op Y. an oral or
nasal spr aylgaglggfaﬁ@%&%efsgéelgﬁeﬁ%g a(l)c(rzl)h;l?lhé{%1 Z%s ri t;é)%)ﬁ%f%r P lrlfg&lnsr‘lgsecti on being
treat ed. Theelt ®rathet parr—mxtcexoaipatita@luhs'caﬂtshec}edsrsoqlinmllmniﬁlssplfhcland s not limted

t o, subcut aneous iptr articu

magnesiiim,sieara; eva?snOLfIsds ci @%iglawe%%: urle?era 1 I :Q ! Bta _doating a | a,[l’,
i ntra-synovi " R S ESAN LR el AHEs a%?eﬁ’actl 29551 al esi onal and
intracr ?_ni aéwdeﬁajliﬂg,'([jﬂa_ﬁiﬁr_ilfgt‘anﬂlpﬁtf&hﬁlglagtﬁlﬂ:stlpiteqﬂ%i.v_eﬁpﬂt @hﬁ;«i@hﬁsmn {alh@ I
conpositions are adninistered orally, intraperij e or intravenously.
[00174]  AnyPegPeeyn Desappaire. 58 v Sreb ERerLafthG OmtleChot 1 i m ted to;
caplsul Ss_, t[@?iB’g_S,leml ﬁ@?ﬁn@d&d@ﬁﬂﬁi}c&?ﬁ%aﬁiﬁﬁlkrﬂide@tﬁtﬁ}ly@@Bptb@e used for the |
oral administration. In the case of tablets for oral use, carriers conmonly
used i ncl ud@mPSHtoNI BRI Pdmagsieesd ¢ %ﬁ@ééﬂéﬁ_ﬁer%@%ﬁrﬂfy@h. Lubri cati ng
agents, SUCRc@By, FROAGSIIYThiSicRamAIQ, in@&\@(ﬁ‘ﬁh@? idtdpéraigdcaly, asHQdy &y oral
admnistration in a capsule form useful diluents include |actose and dried
cor nst ar ch. PAWRER: @ifiieBlsOrstiaps e Rerdhs2sap ey egiitlenray o tgrlie. use, the active
i ngredi ent 3o f@BUINBdsbdd) oedliStdivh BEing RS SRRNGING . REGATSs | f desired,
certain sweetening, flavoring or coloring agents may al so be added. [00175]
Li qui d dosagsed heseirgnofusies, bpeib netdimitedde. sabdutsnequadniiRygnousuntramescylat | i m t ed
to, pharmacglbliby iRGSERMAR fuRiEd:t!ifRtccll RIARMMS [MRio3RLH | Ons,
suspensions, syrups and elixirs. In addition to the active conpounds (the
conpounds deseriniadhjedbion e) infustoe tdchnigied. Goeralirally choepnmmmyiticwrai n i nert
di luents co i t C , r exanple, water or other
sol vent s, s@ﬁ@%ﬁegi%ﬁagyéﬁ%ﬁggtogﬁﬁlyzoﬁuﬁﬁ‘é?‘?ﬁﬁo‘é{@ such as et hyl al cohol,
i sopropyl al0etipl , Ay brylly saepanad@agefohy inchdeigae notlemryllto,abhesakes| , benzyl
benzoat e, prolg%'ae”e ug'%’scon' lond o Pugit}{ | e, ILYER %irarfﬁ{in*%%{ﬁs‘lr%o”a%de’ oils
(in particu '%\ > ABYTRALREY, EJPOl?n ROy SEST R Ger offVE P EASt of, and
sesane oi | sthe cggk yt@blols forteedl uad) yattiefs eommoyly waddiakiode, bixakeeit hiyitede, gl ycol s
and fatty acid esters of sorpitan, and m xtures thereof Besides inert
i uent s ¢ o CuB Bt B RRanRiRBb hohte B Gouin €2 bith as vetti ng
e U ng aeent o LO0I76 Sl . foaaa Torme or oral adm a ot ation i nol ude
per fum ng agents. [ sag , i [ [ u
capsul es, f]ﬁ‘BPs_étaé‘? 55?41 FOES TR, JABFRYS FF R8s AT E‘_gFPYQ P Wesage
forms, the @6ld Mere@RAMOBRAbIhG WikX@RuIWGRY Al sh@@&in@z{%nﬂsﬂﬁm’ésired, .
pharmaceutical | y accept abl e, exci pient or carrier such as sodiumcitrate or
di cal ci um peaipkaeecH flarorie of pelpiateacents By ekt &ddsdch as starches,
| act ose, sSu@iPAf. O HAASSice PRADESQal 2 @R sBhidCGhAu@C bharddot RAEELS such as,
for exanpl e, carboxynethylcellul ose, alginates, gelatin,
pol yvi nyl pyrhesniceitiseteaccenielogaulsiape magreqmsions) sdlives semesigach as
glycerol, d) disintegrating agents such as agar--agar, calcium carbonate,
potato or tapioca starch, alginic aci9 certain silicates, and sodi um
carbonate, e) solution retarding agents such as paraffin, f) absorption
accel erators such as quaternary amoni um conpounds, g) wetting agents such
as, for exanple, cetyl alcohol and glycerol nonostearate, h) absorbents
such as kaolin and bentonite clay, and i) lubricants such as talc, calcium

. o,y o,



ol eagi nous suspensi ons may be formul ated according to the known art using
sui tabl e dispersing or wetting agents and suspendi ng agents. The sterile
i nj ect ablwopnapBs®wsi on may al so be a steril e injectabl ePedlusLo10050132
suspensi on or enulsion in a nontoxic parenterally acceptable diluent or
solvent, for exanple, as a solution in 1, 3 but anedi ol . Anpbng t he
acceptable vehi cl

LS, th L .may e Ri nger S
Sttt on UV EmRSERRCEBNER St el e TR SRR RN 1 o
sterile, fiabede)pihk squd eo@genfoenﬁt meywaddtayn elrarpldoy@ds @ndond0hsee fit thosirt SUS pendi ng

medi um For this_ pur e an |xed can be enpl oyed incl uding
aynt het i o SO B g e aBeT s vadiar e PN et G0 RIS RIGENAS o erc
?m d ?r e USa%d:tHymaIEdS}ﬁ)l mo@ﬂu@&ladlwhﬂlf ethyl dﬁﬂfi‘)ﬁél“tta@t}ﬁﬁ ace[a@é) b1 dlﬂjhﬁpt ablhe

ormul ati ons can e sterillze or anp ratlont roug a
bacteri al - r¥f a}ﬁﬁt?@atmrewenee ycslylﬁ&ety#%rgﬁe%émgeﬂe foymanife Oab&hts in the

formof st e;salrtllcela@%ttdls@éarrg[oehddup@anw@rahomrbaber %@&@M@@tls?rglﬁb@per sed in
sterile water or other steéerile injecfable mediumprior to use. [00181]

Sterile inj fetstlaét@rfwlﬁiwhdyp%@ﬂ%%e%%ran%faét&@wﬁeﬂers sfrophitaid. These

suspensi onSyMayeddferb QY BuliadsqRrAGRLAHE I tRGorhohPeRbUES alk ARl N the art
using suitabl e dispersing or wetting agents and suspending agents. The

sterile injxigtvaps eHObraewaﬁlag pertrapulaiiges pel saspsndipg pgenispjweetealBRe sol uti on or

suspensi on 4R QR bR teral |l y-acceptabl e diluent or solvent, for

exanple as a go %t?oﬁ £%£Eﬁtaned|ol Anong the accept abl e vehicles and

sol vent s t hi40176hy mﬂemﬂgof@ms ¢r@rwbaﬂ1em1st1ﬂi¢tgiecluee epbulesi bletanpllli,sot oni ¢

sodi um chl o [ ri '

convention dk&ﬁrsh%d%elng&s in suglg%hg rd?&gtre ?osrﬁls tile %ftl% ﬁr‘&)d)?lhd R n%(%(?d t hi

8ur plose agwn]btltawslt dniexiett, phadrmamytidady ecqobtolyledxcnmeﬂtwdcargersyctt é:set | c rmno- or
i -glyceride

derivatives’ gmnl &m¥ut&fﬁmPH£H%?h§ ml ﬁﬁ?g T 6@8%?%%‘¥ am e nat ur a

pharnaceutIhﬁbkymﬂﬁﬁe@h&bkﬁnﬂmh®laﬁ@ﬂhmﬁﬁm@ﬂﬂ%&ﬂ@khmmMSth®@mpmt

especially in thei oxy t | at ed. versi.on ese o0il solutions or
suspensi ons® ﬂﬁvyaﬁédggﬁﬁe Soﬁ3t@h@#ﬁ“ﬂt@%ﬁ%@“ﬁ?ﬁﬁ%ﬁ?wdpﬂdlspersant,
such als cari&@@tyrwhtmyéc]}@el slufﬂ @Sgeyo@foflsd)ﬁlsln@d’grdﬂmg Bgd’nfs: sagh ad@ate%?mhi g h are
commonly used.in the fornmulation o armaceuti cal ly accept abl e dosage
forms incl u‘d? %Btreteoﬂ%tataﬁamgwg%ﬁgt Ginic Eiltsré’F“%ﬁ’tlf%?Sy W848y r f act ant s,
such as Twﬂﬁﬂﬁmm§R§@&uﬁﬁﬂe@hh@§%ﬁﬂwh&mhybﬂﬁﬁﬁgﬁ@&%qﬁhn@&@ﬁ%ﬁ@%abl|lty
enhancers which are commonly used in the manufacture of pharnaceutically
accept abl e Si6h pgjuaiefngty ANMefiun CHBPOWES £ cltige AgCirgCss BT Benipded for the
purposes Ofa%@Eﬁy&ﬁﬁmpgya£&9&§£hmﬁﬁeQDQQ%ﬂkaE&@hﬁ@gﬂhﬂﬁd%&ﬁ&ﬁk of the
active conpounds adm niStered, it is often desirable to slow the absorption
of the conpd%hdncflﬁbﬂ?rlgacwﬁ(ﬂyﬂa@ﬁetélﬂsca&lum piedraieseaneaymsigpratet 0. This may be
acconpli sh i Y or anor phous
material w h pd'tl @rs %fgglaﬁlt}%‘w Sglfét#‘ﬁdggtﬁgktg&%?{ eaeggolétpﬁ Jc?%t@%t t he conpound
t hen depend@puﬁonmbbeanép@&ohe@%@Sﬁ$@ﬂn@ﬂabhaﬂmﬂwﬁbt@ﬂmgaﬁm% depend upon
crystal siz C f ption of a
parenterall®0ﬁ§ﬂ1n$% é%%lbﬁ&nm%fggnﬁ%{t ?@&%é%%ﬁz?ﬁﬁ%&ﬁ%gﬁﬁ ?§£O|Vlng or
suspendi ng $MEm¢hmﬁdﬂhdgﬂmﬂanpoﬂ%1umghmmemmpmpeetHb%e:dem@km@mﬂms are nade
by formng m sul e matr 0 u bi radabl e

pol ymer s su%%P%sl d?y mﬂ?w%&g B@%%F@% %bdgﬁa%galqglngh ﬂﬁﬁgﬁéeratio of
conpound t ofopnd yfEetgmichgedrecapadles; pillofant laeanplag $andielpespaied Wwytirebatigpl oyed, t he
rate of co u rel.ease can he con troll ed. | es.of other biodegradable
ol yrer s | PGB SET VSR BLRE o T BB BESY "Dapot i nj ot abl o

f ormul at i onghagh@e@lcaofophaaizes. Mhceiby aRpnilly ddaeiCapidHcadents ahposomes or

m croemnul sions that _are conpati ble wth body tissues. 83] Conposi tions
for rectal G 2agrAkt ORI P L PO ARl ¥F regedieniys) soe}fypae. tories which
can be prepgeRntilyMnd deftaih Part Btk UResGRTRAEINEhtWhAILY, Sl dedRb@mBARri rritating
exci pi ents or carriers such as cocoa butter, polyeth | ene gl ycol or a
supposi t or YEXRIPIGHE eRbeddmesempepitigns Hiebraarbe upeshipdidsng Yén%latsgtrStaaatSd at body
tenperat ur eanﬁ%xésh%roﬁﬁ %rﬁ JERio‘hs bih stulﬂﬁarrt%‘etxﬂa[’? o Bé%ﬂtptb%z‘ed cefildyinand rel ease
the active conpound % Dosage forns for topical "or transdernal

admi ni st r atjodrang heﬂtfdled etlhttrh@ml%es usipaseasexcipicatns lactoss ¢roms suglas, powder s,
solutions, sprays, inhalants or patches. The active conmponent is adm xed
under sterlle conditions with a pharmd@eutically acceptable carrier and any
needed preservatives or buffers as may be required. Ophthal mc fornul ation,
eardrops, and eye drops are al so contenplated as being within the scope of
this invention. Additionally, transdermal patches, which have the added
advantage of prOV|d|ng controlled deI|very of a conpound to the body, can

o o N rc o T



Met hod A: tert-butyl N-1(1R)-1-(1, 3, 4-oxadi azol -2-yl ) propyl ] carbamate yL v
N,N H-0 1001001(2R)-2-(tert-butoxycarbonyl am no)butanoic acid (5 g, 24.60
nmol ) waswdai2eslaizssd in DCM (500 nL) and cooled to 0 C. EDI/us40108801g2 25. 83
mmol ) was added and the reaction stirred for 60 mnutes. Form c hydrazine
(1.477 g, 24.60 nmmol) was added and the reaction stirred at 0 C for 45

m nutes then _ al lL.owed to.reach ambient tenperature overnight. The reaction
was cool ed ‘Ev%lfiﬁ %Wgnﬁ?jleﬁ‘furlaeré"feé%ltWq?th%ﬁ%ﬁ%%%(af%t%ﬁ(& 49. 20 mmol ) and CBr4
(16.32 g, 49023] MmDie)actifecongatids@in Wesbein Intvveehchmsula@sdfosh awh ynd @ anbi ent
tenperature over .2 hours, ibl ter,ﬁ% a]R(f congtent r(ﬁt %((ii under redéﬁed pressure.
The resi due™WES*HOFRT PUEPelAQYT- uHHy SRl SR auiybies dfagesoRPRBAc/ Pet r ol )
E Zogi \6 e I\/}erigsl\;/gg gfgmgesggﬂ?@pﬂag%a@w?h ggltiﬁgsrldnagﬁe(uzgishc(h%s 3{8%;@ cc?l_lﬂif;@%s; 1137 NI(VR

: : : t, XS, m
2H), 4.71 (Glaserppirolingsepatings agdpthergogtngs avell kpgwiiy thespharmacsyiicalpt hod B:
(1R) - 1- (1, Sfofn@¥@fd AZ ¥h sih ¥bIPIRPRTornsahd Aive EQRPAAL hﬁ%be Rathixéd
N[ (1R)-1-(1, 3, 4-oxadi azol -2-yl ) propyl]carbamate (2.255 g, 9.923 muol) was
di ssol ved i ViltloeNgashone rriflilpenisueh as spgieseiagogercr stahniSychdosagsdaigy. The

reaction Wag,siild Eorhridd, alistofl pfheRod i fonh NG HRBCAR TR gfkrinder hi gh
vacuum The resi due was azeotroped with DCM (X2). The resultant oil was

di ssol ved i #ilvantpiog rtdetpl Intrangta mdgothes bl aspideorel p ndgeesivm saareld wit h
MP- car bO”atﬁg&%@o&ysél%ﬁe SIRTRE ) m HNGsd @fac%faéufé@ t%%?ts td I%iﬁ?,%e%% Ly for 1 hour

then filtered. The'resin was stirred wth further portidns DCM (2x25ml) and
filtered. Tiencombilseenfprise buffesiog aganss. Thiy mey epticanlty eordesreeiftiegl to gi ve

e L AP, B LRGSR A D R A 00,0 1

9. 15 (1H, sgrprédfBelitallf +ip aTxBain Mt dfobe @testinal tract, optionally, in a delayed

N-RIR) - 1- (1,84 Oﬁ(xaagnipﬂ%co) érr2156?dc71i]ﬁ)g %5883%540%?%9 DS ANAT D1 polymeric
substances and waxes.
[00179] Injectable preparations, for example, sterile injectable aqueous or
oleaginous suspensions may be formulated according to the known art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation
may also be a sterile injectable solution, suspension or emulsion in a nontoxic
parenterally acceptable diluent or solvent, for example, as a solution in 1,3-
butanediol. Among the acceptable vehicles and solvents that may be employed are
water, Ringer's solution, U.S.P. and isotonic sodium chloride solution. In addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium.
For this purpose any bland fixed oil can be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid are used in the preparation of
injectables.
[00180] Injectable formulations can be sterilized, for example, by filtration through
a bacterial-retaining filter, or by incorporating sterilizing agents in the form of sterile
solid compositions which can be dissolved or dispersed in sterile water or other sterile
injectable medium prior to use.
[00181]  Sterile injectable forms may be aqueous or oleaginous suspension. These
suspensions may be formulated according to techniques known in the art using
suitable dispersing or wetting agents and suspending agents. The sterile injectable
preparation may also be a sterile injectable solution or suspension in a non-toxic

parenterally-acceptable diluent or solvent, for example as a solution in 1,3-butanediol.

71-



[00102] (1R) - 1- (1, 3, 4- oxadi azol - 2-yl ) propan-1-am ne (610 ng, 4.798 mol) in
THF (6.972 nL) was treated with cycl opentanone (407.6 ny, 428.6 [IL, 4.846
nmol ) t hewoaortdgisaci d (288.1 ng, 272.8 [IL, 4.798 mmol PCT/ise0wmamBt on was
stirred at anbient tenperature for 20 mnutes then treated with sodi um
triacet oxyborohydride (1.485 g, 7 005 mol ). The reaction was sti rred at

anbi ent tenper at ours asifie vmthaueou he
e ok Btk Fecs S B R g R e R S e il B e NN | it o
under reducsthtiph asdidstenic Ibdum eBlbﬂdiﬁso‘hﬂ@n pmadﬂm@d slneyﬂe; dik ed@ilsai omat ogr aphy

(50% Et OAc/ etrol%kwéé ethe ubtltIeEff n%o(? S col ourl ess solid
(2o, 7o bioRalRe i ot sy uoe BT or fis SO o 57 C 100
M, 2.85 ( ltandBxed il ¥y bd bmployed Beldding Ihthesit mol® Jrli- gly):erﬂdgﬁ Favipt hod D
2-chl oro- N-cycl opent y1- 5- nltro N1(1R)-1-(1, 3, 4- oxadi azol - 2-

yl ) propyl ] p%?f‘qsfﬁua]il A Qielaﬁ?lﬁ én its g_ll_wﬁ_lég e_pyatlves are useful in the preparation of

N-RIR) - 1- (11n;%ct%bl@§<@Qhr@%@thra?p%'rﬂl&reﬁﬁbéh}%’&b@%f&llsﬂ@@dﬂ AR d&Por@sto . 019 Mol )
in anhydrous THF (3.980 nl) was treated with NaHCC3 (342.4 ny, 4.076 mol)

then 2, 4- di dhEgeeby itheigaghyeaxyeyiptad veraiom. 7 hayg, ol oHioNTRISEPENSioNRe react i on

was stirr edm%vaqmogmn Aon &0RIi € NEoHo B MR Al Wi erséﬂ?%uél?ﬁ%fb‘agyrﬂ‘ﬁﬁylf urt her
stirred at 45 C for 10 hours, diluted with EtOAc/ Bri ne and extracted Et0Ac

(x3). The cesHiiorreas ssmilssdisperang peeetssvhighrase ehnreenlp v ivls brmakdoeehcent r at ed
under r educﬁhq i c@&tﬁﬁﬂf?c\?éihﬁ)lé @(%lcl ﬁClQ&Hl I:ﬂn?lglopy anﬁ%{lﬁ)g};'sl&ﬂr omat ogr aphy

(30%t OAc/ petrol) the su e conpound as a | ow oi |
(107ny, 300/@th611qqrrmmb(l$©d)510facm sucID(sz&eeds Bpos a(l@Hhelte)mulﬂfym- 2.80 (10H,

m, 3.55 (1 antgf big"civsélga‘t{ilzl'tv’enﬁ’QnCerg3 wﬁijch glje%bmﬁkohly%sgcp in(tﬂ'é_lhalﬁl)f'cicuh@ otES (+)

353.1. Meth

(R) - 7- chl ormhabmaryaticahentcyitable edidyliqudd, or othérydabrage TarmR nablytaksio bz obed[fdr, 3-
f]pteridine .

[00104] 2- chPSPEPRCEYLIOBBUAIYM - 5-nitro- N-[ (1R) - 1- (1, 3, 4- oxadi azol - 2-

yl ) propyl ] pip0i82i di in-oddea g pneloﬁgﬂaerég‘act@f %4&1mmfn))oﬂnds alhinaredd, {t1s 850 nL) was

treated W|t zi nc and t hen dropvvi se acetic
hord (oan TR d8Gabie3® b Tl apiSiiiine chpboplen S etoRt P rea ot o ont
t enper at ur emfrﬂﬁusﬂ;ﬁlalmnféuﬁ(ﬁls Th”ﬁhﬁa}f&a@&drmﬂlsm%yfthé ieloedliquid sispensiogsi dual zinc
washed wi th net hanol. The, conbi ne;i fjﬁl trates ge f concentr ted and

re- di ssol vetf SPtEHISOr amaipepsmateHa) Wik go pyaier sgfubifityz g e;r%? 1 hour. The

reaction wagsbplidresrart @noRieGEPIdpBAR upes hedteWrliRsdmtdangalin wkhe filtrates
were concentrated to dryness under reduced pressure, taken into 10%

MeOH DCM an@2péepseshinon chisghsize aHshistalling fferg. gﬂrer%wwela‘r%am@@rl%e was

trituated a i u o rat
p;: eugr ng‘éSffgfbl Feﬁﬂ%ﬁ‘aﬁly%ﬁl nﬁs‘?@re& é(;nlllﬁ ﬁ@M%ebrﬁl\}ﬂzsﬁ&@@ &% fv'nlégtc{? g '(ga ats) a

1.50-1. 64 (syspendrlylg ﬂ@ cempszur@lsn (18pil vehycle. 41n2>2talale:dsp<(t qums ﬂ;e mglepg-5.35 (1H, m,

8.68 (1H, St)ormngig ﬁ?crgérﬁapsﬁﬂe’mﬂ%eg% tﬁlé‘ zorﬁgo%nz in biodegradable polymers such as
polylactide-polyglycolide. Depending upon the ratio of compound to polymer and the
nature of the particular polymer employed, the rate of compound release can be
controlled. Examples of other biodegradable polymers include poly(orthoesters) and
poly(anhydrides). Depot injectable formulations are also prepared by entrapping the
compound in liposomes or microemulsions that are compatible with body tissues.
[00183] Compositions for rectal or vaginal administration are specifically
suppositories which can be prepared by mixing the active compound with suitable
non-irritating excipients or carriers such as cocoa butter, polyethylene glycol or a
suppository wax which are solid at ambient temperature but liquid at body
temperature and therefore melt in the rectum or vaginal cavity and release the active
compound.

[00184] Dosage forms for topical or transdermal administration include ointments,
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Exanpl e 2: Preparation of
(R)-7-chl oro-4-ethyl -4,5-di hydro-11, 2,4]triazol o[ 4, 3- f]pteridine
2- chl or o-Woaytlmegmsat y1- 5-nitro- N-1( 1R) - 1- (1, 3, 4- oxadi azelcTarsgéippsapy! | pyri m
idind-amne 0, ,0- \N+ 0"---N NIl C NN H[00105] Prepared by a net hod
simlar to Method D, using (1R)-1-(1, 3, 4- oxadi azol -2-yl ) propan-1|-am ne and
2, 4-di chl or o= B ni t [0- 1Dy ! Im %Lé]e. Titl SicsS our]d 1S, obtgi nng s a wite
Sol i d (7090 EHCRRR (B0 MBS BOCI IS D (RGO P SIS 53 (o ),
5.81 (1H, mictiv8eohtponditis alinixed.udder(sklle d@hditiOnsIwdith dipharrdiceutdalEES (+) 285.0, ES
(-) 283.0. agccRgp_taE)_leCchlrrE)err g)lr_lcf1 én%/tnrel:gcie_cl%’re%érc\ifiltp%sd gro Bllﬂjéfsza’s lrln]éty rble ?ezq?llrgcﬂ' 4,3-f]pteridine

Ophthalmic formulation, eardrops, and eye drops are also contemplated as being

within the scope of this invention. Additionally, transdermal patches, which have the

added advantage of providing controlled delivery of a compound to the body, can also

be used. Such dosage forms can be made by dissolving or dispensing the compound

in the proper medium. Absorption enhancers can also be used to increase the flux of

the compound across the skin. The rate can be controlled by either providing a rate

controlling membrane or by dispersing the compound in a polymer matrix or gel.

[00185] Alternatively, the compounds described above and pharmaceutically

acceptable compositions thereof may also be administered by nasal aerosol or

inhalation. Such compositions are prepared according to techniques well-known in

the art of pharmaceutical formulation and may be prepared as solutions in saline,

employing benzyl alcohol or other suitable preservatives, absorption promoters to

enhance bioavailability, fluorocarbons, and/or other conventional solubilizing or

dispersing agents.

[00186] The compounds described above and pharmaceutically acceptable

compositions thereof can be formulated in unit dosage form. The term “unit dosage

form” refers to physically discrete units suitable as unitary dosage for subjects

undergoing treatment, with each unit containing a predetermined quantity of active

material calculated to produce the desired therapeutic effect, optionally in association

with a suitable pharmaceutical carrier. The unit dosage form can be for a single daily

dose or one of multiple daily doses (e.g., about 1 to 4 or more times per day). When

multiple daily doses are used, the unit dosage form can be the same or different for

each dose. The amount of the active compound in a unit dosage form will vary

depending upon, for example, the host treated, and the particular mode of

administration, for example, from 0.01 mg/kg body weight/day to 100 mg/kg body
weight/day.

EXEMPLIFICATION

Example 1: Preparation of (R)-7-chloro-5-cyclopentyl-4-ethyl-4,5-dihydro-
[1,2,4]triazolo[4,3-f]pteridine:

-73-



[ 00106] Prepared by a nethod simlar to Method E, using 2-chloro-N
cyclopentyl-5-nitro-N[(1R)-1-(1, 3, 4- oxadi azol - 2-yl ) propyl ] pyri mdi n-4-am n
e. Title worgpoumsisdas obtained as a white solid (70% ; PHTNSRIQASO3D MHz,
DVSO) d 0.85-0.90 (3H, n), 1.92-1.98 (2H, n), 5.12 (1H, m, 8.62 (1H, s),
9.01 (1H, s), 9.23 (1H, s); M5 ES (+) 236.9, ES (-) 235.0. Exanple 3:
Preparation of (R)-nethyl

4- (5-cycl opentyl-4-ethyl -4,5-di hydroll, fﬁ,}trlazol o[1,5-f]pteridin-7-ylamn
0) - 3- met hoxybenzoate NNN || HN N I\N/m d F: (R -nethyl

4- (4-01- (1, 3, 4- oxadi azol - 2-yl ) proplll y nt ypam no) -

5-ni tropyrim di n-2-yl ani no) - 3- net'hoxyb zoate
[ 00107] 2- chl oro- N-cycl opentyl-5-nitro- (1R)-1-(1, 3, 4- oxadi azol -

yl ) propyl ] pyri m di n-4-am ne (61.5 ng, 743 mmol ) and net hyl

4- am no- 3- net hoxy benzoate (37.9 ng, O. 2092 mmol ) in 4-methyl pent an- 2- ol
(600 L) were treated with DI PEA (33.8 ng, 45.6 nL, 0.2614 mol) and the
reaction mMietho@ Axtrérd-bed/1 Bt [(IRYOI- (IjabxéhlszDungd)pﬂ'd]@l]émaﬁm&n m Xt ure was
concentrated in vacuo and the residue r|f| ed by col um chronat ogr aphy

(50% Et OAc/ Petrol) to give the sub t t ound as a brown oil (42 ny,
48% ; 1H NWVR (400.0 MHz, DVSO d, 3H m, 1.15- 1.75 (8H m,
2.24-2.34 (1H, m, 240251(1H1\ ) f261272(1H m, 3.55-3.63 (1H, m,
3.84 (3H, s), 3.89 (3H, s), 7.44 TIH, 7.55 -7.65 (2H, nm), 7.75-8.03

(1H, br s), 8.12 (1H, s), 8.77 (1H, S) IVBES (+) 4981 Met hod G

(9 et oy e st b g s ¢ 4chmanl 1
was dissolved in DCM (500 mL) and cooled to 0 °C. CDI (4.188 g, 25.83 mmol) was
added and the reaction stirred for 60 minutes. Formic hydrazine (1.477 g, 24.60
mmol) was added and the reaction stirred at O °C for 45 minutes then allowed to reach
ambient temperature overnight. The reaction was cooled to 0 °C and treated with PS-
PPh3 (22.88 g, 49.20 mmol) and CBr4 (16.32 g, 49.20 mmol) The reaction was
allowed to warm slowly to ambient temperature over 2 hours, filtered and
concentrated under reduced pressure. The residue was purified by column
chromatography (25 to 50% EtOAc/Petrol) to give the sub-title compound as a
colourless 0il(2,30 g, 41%); 1H NMR (400.0 MHz, DMSO) d 0.88 (t, 3H), 1.27 - 1.39
(2xs,9H), 1.75-1.87 (m, 2H), 4.71 (dd, 1H), 7.62 (d, 1H), 9.17 (s, 1H) MS ES(+)
228.

Method B: (1R)-1-(1,3,4-oxadiazol-2-yl)propan-1-amine

/N\ N H2
N\\/O
[00101] tert-butyl N-[(1R)-1-(1,3,4-oxadiazol-2-yl)propyl|carbamate (2.255 g,

9.923 mmol) was dissolved in DCM (17.76 mL) at 0 °C and TFA (17.76 mL) was
added. The reaction was stirred at 0 °C for 4.5 hours then concentrated under high
vacuum. The residue was azeotroped with DCM (X2). The resultant oil was dissolved
in a mixture of THF (40ml) and DCM (20ml) then treated with MP-carbonate (15 g,
199.9 mmol). The reaction was stirred gently for 1 hour then filtered. The resin was

stirred with further portions DCM (2x25ml) and filtered. The combined filtrates were
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[00108] Zinc (22.1 ng, 0.3377 mol) was added to a stirred solution of (R) -
nmet hyl

4- (4- ((1-wo0,2811403818adi azol - 2-yl ) propyl ) (cycl opent yl ) am nerTAspemo6Q92 i m di n2
-yl am no) - 3- net hoxybenzoate (12 ny, 0.02412 mol) in nmethanol (1 ni).

G acial acetic acid (56.49 ng, 53.49 L, 0.9407 nmmol) was added dropw se and

the reactio t te er.at ur nutes. The
sol vent vvasﬂFeé?#o ggoncﬁmraﬁ%ct% gwﬁaﬁ’tﬁ%‘k% sSP4b un?‘ &yt géﬁgfr\ge t 01%)6%@%0' al acetic
acid (1 nl)7296¢ 11 VIR e200t0 MAZNDMISON € OlssaBigd),dt6 170803 2Hom), 2. 180QHSbr The
reaction m xture conce t iV and the residue dissolved in
DCM  The or}{j’élm)c?’ %@‘é‘r“&&&v@@%rﬁ%@gﬁ%m ed aqueous NaHCO3, dried
(MgS™) and concentrated in vacuo. The residue was purified by colum

chr omat ogr ﬁhéﬂ( 10% I\/EOH/DCM to give the title conpound as a brown solid
(7 my, 65% R -TABG IO L Ao agiieeh2-YDryonyleyclapentanamipg 1 202 20 (10H,
m, 3.91 (3H, s), 3. 84 (3H, s), 4.49-4.60 (1H, m, 5.01-5.10 (1H, m, 7.48
(1H, s), 7.63 (1H, s), 7.80 (1H, s), .1@1H, s), 8.38-8.51 (2H, m; M
ES(+) 450.2. Method H:

4- OR) - 5- cycl opent y1- 4-et hyl - 4, 5- di, roj11, 2, 41triazol o 14, 3-

J] pteridin-7-ylam no) - 3- rrethoxy NE hyl benzam de NN N HN N-7.,N.-N.,. a

[ 00109] To a solution of (R)-7-chloro-5-cycl opentyl-4-ethyl-4,5-dihydro-

[1,2,4]triamolo]4, 3- t]]mt1e(r1|3d4 B@d(ag&tmyl)&o&@a iﬁmu61()ﬁln§-4l798hiﬁ{cﬂ}) in
ed 4-am no-3- met hoxy- N- net hyl henzam de

h |/ /
et hanol vt g1 (1 5 ) et e, pOded o et PR N ey b

HC1( 0. 04mL) thenlf8tid RAELRON nkl, B UE BLWABIShbT) Ethe@bacBICWAOR réd ahour s, then
cooled to roomtenperature and basified with saturated aqueous sol ution of

NaHCO3. The VRIS tinpipaye ExeP arnues hen Frated nyjih sadigdtiecctorreoroydlifs ¢ | ayer was

dried (My504ug8Rdy. @éﬁn&@ﬁ'ﬂi&%&%ﬁ &h@s@n‘é& af Jn?&&t@ﬂ{p@ﬁ%@ﬂﬁ@%ﬁ(rst o give the
title conpound as a colourless solid 2y, 78%yield); VR ( DVBO D6)

0.75 (3H, tthen basyrd witgeayepps NphlCO3., “@@m@x@m \(J@Hmrmted ‘2“18@(3(\@@410)@1) 3.88 (3H,
. 4.19 (1 N u 1H, d),

5 47 (1H, (r#%jfed?’ %fﬁ%si%} '“(‘id)%o ‘%?l%itz‘% %&"eﬁ ée;a‘f‘cegﬁe@;‘(%&}lg %‘?’%??’V’“‘i@f@%dﬁm (o%)s.)

449. 3. [001@0&]0)!\1nhn chedraategiedy (p0°6Fit@adpéian b givartle subdide ponpduadaherein in its
tirety b | i | d

convent | onekFLELSREE ot 30T, MEABLS B A R T BT TN IO, N 1 ¢

literature.l.&@0Hemy.2,85JdHet), S.950Dbldd), 3. (1HTsheMA(ES (&1 e Cui de: A Manual
for Authors and Editors 2nd Ed., Washi ngton, Aneri can Chem cal

ggg:’le;gécr |% 3)0 -¢ oro- -cyc open%'l %I-’]nqter[)%} P(?ﬂ) EQ?S 4- oxadlazt}lr}e I nvention has
propy pyrimidin-4-amine

[00103] 17 N-[(1R)-1-(1,3,4-oxadiazol-2-yl)propyl]cyclopentanamine (199 mg,
1.019 mmol) in anhydrous THF (3.980 mL) was treated with NaHCO3 (342.4 mg,
4.076 mmol) then 2,4-dichloro-5-nitro-pyrimidine (197.7 mg, 1.019 mmol) . The
reaction was stirred overnight at ambient temperature. The reaction was further stirred
at 45 °C for 10 hours, diluted with EtOAc¢/Brine and extracted EtOAc (x3). The
combined organic extracts were dried over MgSO4 and concentrated under reduced
pressure. The residue was purified by column chromatography (30%EtOAc/petrol) to
give the sub-tilte compound as a pale yellow oil (107mg, 30%); 1H NMR (400.0
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conjunction wth the detail ed description thereof, the foregoing
description is intended to illustrate and not limt the scope of the

i nvent i orvwowhilaississ defined by the scope of the appende@cCtlseomw/os@her
aspects, advantages, and nodifications are within the scope of the
followng claims. CLAIMS What is clainmed is: 1. A rrethod of preparing a

compound T e SERF A4 S5 4452 s ABHhA 369 . b s ek R R 1

(1H, s), 8.60 (1H, s); MS ES (+) 353.1.

Method E: (R)-7-chloro-5-cyclopentyl-4-ethyl-4,5-dihydro-[1,2,4]triazolo[4,3-

f]pteridine
=N
NN N
I
N N
[00104] 2-chloro-N-cyclopentyl-5-nitro-N-[(1R)-1-(1,3,4-oxadiazol-2-

yDpropyl]pyrimidin-4-amine (37 mg, 0.1049 mmol) in methanol (1.850 mL) was
treated with zinc (116.6 mg, 16.35 puL, 1.783 mmol) and then dropwise acetic acid
(245.7 mg, 232.7 uL, 4.091 mmol). The reaction was stirred at ambient temperature
for 10 minutes. The reaction was filtered and the residual zinc washed with methanol.
The combined filtrates were concentrated and re-dissolved in acetic acid (2 mL) and
stirred at 70 °C for 1 hour. The reaction was filtered and precipitate washed with
methanol. The filtrates were concentrated to dryness under reduced pressure, taken
into 10% MeOH/DCM and passed through a short silica gel column. The residue was
trituated with ether and the title compound isolated by filtration as a pale brown solid
(21 mg, 66%); 1H NMR (400.0 MHz, DMSO) d 0.75 (3H, t), 1.50-1.64 (2H, m),
1.80-2.08 (8H, m), 4.22-4.33 (1H, m), 5.28-5.35 (1H, m), 8.68 (1H, s), 9.35 (1H, s);
MS ES (+) 305.7.

Example 2: Preparation of (R)-7-chloro-4-ethyl-4,5-dihydro-[1,2.,4]triazolo[4,3-
f]pteridine

—=N
F\N
NN
/ﬂ\ ~
ClI” 'N” 'N
H

2-chloro-N-cyclopentyl-5-nitro-N-[(1R)-1-(1,3,4-0xadiazol-2-yl)propyl]pyrimidin-
4-amine
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(1) or a pharmaceutically acceptable salt thereof, wherein: X1 is a bond,
-0-, -NR7-, -S, -5(0)-, or RlLis -H Cl1 6 aliphatic, C3_10

cycl oal i pvet2ot/03€8510 aryl, 5-10 nmenbered heteroaryl, oPrC3ABRWPAIS? ed

het erocycl yl, wherein each of said aliphatic, cycloaliphatic, aryl,

het eroaryl, and heterocyclyl groups represented by Rl is optionally and

i ndependently substituted with one or, nore i nstances of J1, each Rz,
R3, R4, and RS is independently -H halogen, cyano, Cl_6 aliphatic, or
C3_10 cycloal i phatic, wherein each sai\d Al i phatic and cycl oal i phatic
groups represented by R2, R3, R4,)gng R5 Pespectively, is optionally and

i ndependently substituted with ogne ®r NMor&instances of J2, J3, J4, and J5,
respectively; optionally, R2 and R3, together with the carbon atomto

Subst i tut e M one’ o PeeraeedalY G GBI GRPPALAR | °r"and s,

t oget her w édadikhe-2ca)pbspan-atadiise 4nd 2Mhiichiotoh®yitapgrimlidiac matt,cofpouimda C3_7

cycloaliphatic ring that.is optionall ti e ' one ., ar re

i nst ances of2SfBraine asa“%ﬁfW8ﬂ4?¢§}?ﬁi%§§32%§5h@%@&Pﬁ%bquﬂH3ﬁh@’carbon at om
to which they-are @t mached(1H anns. a6 G3L d), 8wel 0@l d)phet 1€, 0j; M8 Edat) is
optionally substituted with one or nore instances of JB; R6 is -H,

Cl 6 aIiphd??é%Eﬁﬁﬂféagycloaliphatic, C6_10 aryl, 5-10 nenbered heteroaryl,
or 3-10 nenbered heterocyclyl, wherein each of said aliphatic,
cycloaliphatic, aryl, heteroaryl, and heterocyclyl groups represented by R6
i s opt i onal (R)-TagiororfethErtz-Aihydresvatliranoladd.diflpteristiee or nore i nst ances of
J6; R7 is -H or a C1 6 aliphatic or C3_8 cycloaliphatic group
optionally substituted with one or nore/MNstanced of JA or, optionally R7,
together wwth RL and the nitrogen N ich it is attached, forns a 4-7
menbered heterocyclic ring that isjop ié;%LLy bei ng substituted with one or
nore instances of JB; R8 i6”-M, “®aliphatic, or C3_8

cycl oal i phatic, wherein said aliphatic group is independently and

optionally ituted w one_or, nore instances. of, JA, d wherein said
cycloalipha@ﬁﬁﬁ%roupgﬁ?mfag%ﬁgﬁggﬂﬁwyaﬁHHQ85?$§ﬂ§@ﬁf*i&gg$ﬁtuted with one
or nor eI : ndealgp@ﬁylos‘-niﬂrB,N-[(éR)-1-(e,a,ah)xddhaziosziyug@p@w?ﬁdﬁn-ﬂarmhe.@iiﬂ_eﬁﬁl [ !cohat2 icC
optionally substituted with one or nore instances of T each of J2,
J3, J4, JS,COE}?B“‘EF%W?SSO?’FWQ[?%WEH? PNy 0%+ IEBI%R;J@?%MHZCD%%QMW ly

substi t ut ed).gw'-o.a%gng r.omneginstanses (of, tM s.82cM, T), be1indapengent |y

hal ogen, oxo, - ? or each Z1 is independently a unit

consi sti ng @ on¥SHS %?@%rﬁiﬂéﬁﬂ 0.

Example 3: Preparation of (R)-methyl 4-(5-cyclopentyl-4-ethyl-4,5-dihydro-
[1,2,4]triazolo[1,5-f]pteridin-7-ylamino)-3-methoxybenzoate

=N
N7 N2
A -
HN N N

/o\é? AN

Method F: (R)-methyl 4-(4-((1-(1,3,4-oxadiazol-2-yl)propyl)(cyclopentyl)amino)-
S-nitropyrimidin-2-ylamine)-3-methoxybenzoate
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i ndependently selected fromthe group consisting of -NR-, -0-, -S- ,

-C(0)-, -C(=NR)- , -C(=NOR)-, and -SO2N(R)-; each Z2 is independently a
uni t conswetnigssfssone or nore groups i ndependently sel ecras2dmwonihe group
consisting of -NR-, -0-, -S , -C(0)-, -C(=NR)- , -C(=NOR)-, -S(0)-, and
-S(0) 2-; each QL is independently C3_10 cycloaliphatic, C6_10 aryl,
5-10 nenbered heteroaryl, or 3-10 nenbesed heterocyclyl, wherein each QL is
i ndependently and optionally substitut eq\,avviot/NNone or nore instances of JQ
each Q2 is independently C _6ali phaty C3 ~cycl oaliphatic, C6_10 aryl,
5-10 nmenbered heteroaryl, 3-10 nenbef ed he/@)cyclyl, or Ql-QL, each of
which is optionally and i ndepednentl yNsulyst "tuted with one or nore

i nstances of JQ or each @, taog er w R and the nitrogen atomto which
it is attached, optionally forns 7 ered heterocyclic ring
optionally substituted with one o~zDre i nstances of JB; and each JQ
is independently Mor C _6ali phati optionally substituted with one or nore
i nstances of M each Mis independegtly hal ogen, oxo, -NX2, -CN, -OR,

-SR, -N(R)2, COR, -CRR, -CONR 2, -OCOR', -OCON(R )2, -NRCOR,

- NRCO2R' (R) 2, QB etopemtPRitro NFPERY R o3 )R, -NRSO2N(R' ) 2,
C3-10 cycl 0[2| i phati c,g C%{O%Rncgcnlggi ed hé%r%rocyﬁﬁ(?’ggx%@é%gﬁ , or 5-10
menber ed hetlprawtlpyrimigiet-singme éalchmgs 0. S &3 dnmgly shingthigt-areino-Rereshaaycl yl |

aryl and h | %ﬁ DY alol i .

i ndependenﬁe;ﬁlg%ﬁ(é?'??ﬁtﬁ?g%%\% %ﬁﬁgﬁ%@%ﬁe lretawﬁsﬁéﬁ@teswc}?&g}é?ﬁmnh each Ris
i ndependent PIPEAH38:8 n@, 48 6aili, Bial 4 mmobrand detredRfion grathetirred & h4CYC and t he
nitrogen atamto WG pealctti?n: lﬁixﬁﬁ%ggil‘%gg%@;%h %@Jcbé’ alhTResiBudpufifdlg Toer ed

het erocyclic ring optionally su one or nore instances of JB;
each R i s bhynampendentdtygrafiydfO'CIEIGAPetpiiabigeyeolnt subnilk eympangtas 4 ut ed wi t h

atom to i AV ALy e ! RPet Ra T AATR Gyl T ng 20"

optional | y Rub&H, bhyt2ezh-284 i) ”Re, DA0-26T €1H, ms)t At F20fH IB), 3.55-3.63 each R" is

| nst ances. of o RN AR CRRLARA o) 13 LB B o o RS ™ ©

consi sting Ofg. fral1egens. 7PN, s); MS ES(+) 498.1.

Method G: (R)-methyl 4-(5-cyclopentyl-4-ethyl-4,5-dihydro-[1,2,4]triazolo[1,5-
flpteridin-7-ylamino)-3-methoxybenzoate

—N
/’\N
N\N/
PP
HN N N

/o\é? AN

[00108] Zinc (22.1 mg, 0.3377 mmol) was added to a stirred solution of (R)-
methyl 4-(4-((1-(1,3,4-oxadiazol-2-yl)propyl)(cyclopentyl)amino)-5-nitropyrimidin-
2-ylamino)-3-methoxybenzoate (12 mg, 0.02412 mmol) in methanol (1 mL). Glacial
acetic acid (56.49 mg, 53.49 L, 0.9407 mmol) was added dropwise and the reaction
allowed to stir at ambient temperature for 90 minutes. The solvent was removed in
vacuo and the residue redissolved in glacial acetic acid (1 mL) and the reaction

mixture heated at 70 °C for 2 hours. The reaction mixture was concentrated in vacuo
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CN, -OH, -NH2, -NH(Cl-C4 alkyl), -N(Cl-C4 alkyl)2, -000(Cl-C4 alkyl),

-OO(Cl-C4 alkyl), -O®RH, -00(Cl-C4 alkyl), -0(Cl-C4 alkyl), C3_7

cycl oal kywo 2anch3€357 cycl o( hal oal kyl ) ;
fromthe group consisting of halogen, oxo, CN, -OH -NH2, -NH(Cl-C4
al kyl), -N(C1-C4 al kyl)2, -000(Cl-C4 alkyl), -COCl-C4 al kyl), -COQ2H,

-02(C1l-4 a
substitute

the step ofdquegue }WaHICO:N@ied (RIRBPYUAM compiteselTh e byTHztredidicuwaal

R8 N2 0 1,
condi ti ons

each JB is i ndepenutarseéip/iosaBbect ed

is optionally

A i GFoRET DY e 88 tagstd iy R iR hiifileg © OPT 008

Formula (A):

e Prrel bt e LB Tea i &b el (55° 1 R,

as a brown solid (7 mg, 65%); 1H NMR (400.0 MHz, DMSO) d 0.76-0.80 (3H, ),
1.20-2.20 (10H, m), 3.91 (3H, s), 3.84 (3H, s), 4.49-4.60 (1H, m), 5.01-5.10 (1H, m),
7.48 (1H, 5), 7.63 (1H, 8), 7.80 (1H, s), 8.17 (1H, 5), 8.38-8.51 (2H, m); MS ES(+)
450.2.

Method H: 4-((R)-5-cyclopentyl-4-ethyl-4,5-dihydro-[1,2,4]triazolo[4,3-
flpteridin-7-ylamino)-3-methoxy-/V-methylbenzamide

N N_~
HN)N\/ND:&L
_0
9

[00109] To a solution of (R)-7-chloro-5-cyclopentyl-4-cthyl-4,5-dihydro-
[1,2,4]triazolo[4,3-f]pteridine (80mg, 0.263 mmol) in a mixture ethanol/water (1/4, 5
mL) were added 4-amino-3-methoxy-N-methylbenzamide (72mg, 0.394 mmol)
followed by a catalytic amount of concentrated HCI (0.04mL). The reaction mixture
was stirred at 90°C for 24 hours, then cooled to room temperature and basified with
saturated aqueous solution of NaHCOs. The mixture was extracted with ethyl acetate,
the organic layer was dried (MgSO4) and the residue purified by flash
chromatography to give the title compound as a colourless solid (92mg, 78% yield);
'H NMR (DMSO D6) 0.75 (3H, t), 1.43-1.60 (4H, m), 1.80-2.07 (6H, m), 2.80 (3H,
d), 3.88 (3H, s), 4.19 (1H, m), 5.38 (1H, m), 7.50 (1H, d), 7.59 (1H, s), 7.83 (1H, d),
8.47 (1H, m), 8.67 (1H, s), 9.31 (1H, s), 9.40 (1H, br s); LC/MS M+1 (obs.) 449.3.

[00110] 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.

[00111] It is to be understood that while the invention has been described in
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\'ZN1R ONNIRS5 R6 (B) wherein RLis -LG or -X1Rl, and -LG is a

sui tabl e | eaving group; and b)optionally, when R16 of Structural Fornula
(B) is LGvp 2buriskmss conpri sing the step of replaci ng t hecTiiSomiosd32 X1( R1)
under suitable conditions to formthe conpound represented by Structural
Formula (I). 2. The nmethod of any of claim1l, wherein X1 is a bond, -0-,
-NR7-, or -S-. 3. The th of claiml wherein. Rl is gptionally
cubst | t ot ecteingtan T FOR et Jhupl ot Ehbugnehl

optional | y ®ulhstratt dh®bt mlOhorespestabe hetrrionanhith is défincdve tinakchadfof any one
of claims 1-3, wherein R7 is -H or optionally substituted C. 6 aliphatic.
3! The. ot HBEENHY e QiCeiche s Rt ST oy NgBiiTonal | ¥
substi t ut edscbds & tiM fophiaink Glair@pt i onal 'y substituted C3_7 cycl oaliphatic,
optionally substituted 4-7 nenbered heterocyclyl, optionally substituted
phenyl, or optionally substituted 5-6 nenbered heteroaryl. 6. The nethod
of any one of clains 1-5, wherein each of R2, R3, R4 and R5 is

i ndependently -H, hal ogen, optionally substituted C _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, independently forman optionally substituted C3_7 cycloaliphatic
ring.
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WO 2011/ 038185PCT/ US2010/ 050132 7. The net hod of any one of clains 1-6,
further conprising the step of reacting a R3 R2 H NO\ R8 g\ R5 RAN-N
conpound wO 28twasstsaral Forrmula (D): (D)with a 1N 02 conpeamased108sriazt ur al
Formula (E): RIRONI-&, wherein L& is a suitable |eaving group, under
suitable conditions to formthe conpound of Structural Fornmula (A). 8. The
nmet hod of claim7, wherein LG and g{%ﬂﬁg bot h i ndependently hal ogen. 9.
The met hod of claim8, wherein LG an are both -C. 10. The nethod of
any one of Whaiif®laitbred,is:Wwherein: each Z1 is independently -N(R)-, -0-, -S-,
-02-, -CO)N(R -, -0CO)N(R -, NRCOC®2-, -NNRCOONR-, -C(0)N R CQ2-,
-502N(R) -, or -N(R)502N(R)-; and each Z2 is independently -N(R)-, -0-, -S-,
-0@2-, -0C(0)-, A RBYNOFPreparing a compound represented by Structural Formula (T):

/\

R8N \
N { R2
LT
P
KN
R1 R6
)
or a pharmaceutically acceptable salt thereof, wherein:

X! is a bond, -O-, -NR'-, -S-, -S(O)-, or -S(O),-;

R'is -H, Cy6 aliphatic, C;_1¢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';

cach R%, R*, R*, and R is independently -H, halogen, cyano, C; ¢ aliphatic, or
Cs.1o 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 J2, J*, J*, 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 J®;

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

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 JZ;

RS is -H, C, s aliphatic, Cs 1o 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°
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N(R)C(0)-, -0C(O)N(R -, -N(RC®2-, -N(RC(O)N(R -, -C(0)N(R) C2-, -S5(0)2-,
502N(R)-, -N(R)502-, or -N(R)502N(R)-. 11.The nmethod of claim 10, wherein
R1 i s Cldawal2kulosgissstituted with QL and optional ly furt lrer/usadsosdiat ed with
one or nore substituents independently selected fromthe group consisting
of hal ogen, oxo, -CN, -OH, -NH2, -NH(C1-C4 alkyl), N(C1-C4 alkyl)2,
-000(C1- 4 al kylys,. - Cl-C4. al kyl ), - H . -02(Cl- | kyl ). nd -0(Cl-C4
al kyl). 12.The r{l%tl%‘ég%? 6&%%@?&%?%ﬁégcg?zaﬁlpﬁfcigéé“@é?%“agw b%‘?“%- 6 menber ed
het er oar yl , wetaete @pidroinahhdsd and', bndeieatert, kysetiubsith Ruiridhsnitrbgane or nor e

substituents i ndependent | elected fromt roup. consj sting of, T and Cl1 6
o ohat e GRS e R S Rt PR Sty and
o B e KDL L O
0@, -5Q@, -00FD: —H’cfc@@ii@,ﬁ@ or & o3¢ 98)! ?iCLW%iwﬁé diphatiqgryioeeqe,

- 0C( 0) N( R) GRdepehdAiiiNedd SpeBhdly sulbNe R dWINeRR) ok Brore iéRNeEIQR, amdN( R) S02Q2,  or
-N(R) SO2N( R) Qﬁ) 13. The et l}{od of claim1l or 12, wherein R7 is -H, or

C1_6 al kyl . wherein saph gychealinbsgic group lisip dspeadentin ajdgnioradlyisybstipgtedopith onal | y
substi t ut edyfCior o ikMthnceObf jOPLi onal |y substituted C3_7 cycloal kyl. 15. The
met hod of claim 13, wherein RB is -Hor G _6 alkyl. 16. The method of

cl ai m 15, wher eicachelaghnégmpemizntl R or Ras dinbatRBpignaly gepBiyipdntithyone or

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, Ql, Z'“H, or —ZZ—QZ;

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)-, 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(0O)-, and -S(O),-;

ecach Q' is independently Cs.1q 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 Cy_¢aliphatic, Cs.io cycloaliphatic, Ce.10 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 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;

cach M is independently halogen, oxo, -NO,, -CN, -OR’, -SR”’, -N(R’),,
-COR’, -COsR’, -CONR’3, -OCOR”’, -OCON(R’),, -NRCOR’, -NRCO,R’,
-NRCON(R’),, -S(O)R’’, -SO,R”’, -SO,N(R”)2, -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
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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

cycl oal kywornnign3s®3. The nmet hod of claim 16, wherein: PCT/USR)10R20183 - H or
C 3 alkyl; R3is G _3 alkyl; R4 is -Hor C1 3 alkyl; and R5 is -Hor G _3
al kyl; or ii) R2 and R3 together vvith the atomto which they are

bound form a and R5 is -H or
ool ot Ratepfed By Rt ol Pina Bond G SRl bt e Dot Rt
19. The net hmgiar(o;‘esaﬂﬁ one of clai rrs 12- 18 wherein Rl is phenyl opt| onal l'y

substituted with u i nde ently se|] eg fromthe
group consi sti nﬁa‘g‘fnlg*lS lﬁﬁlﬁ?e@% %’ ¢‘iét B agﬁtqr(gg%qfﬁog\’eﬂ%gwt{l@t & with one or
m)CrOSHI nsaetgtgaﬁl(ﬁlg)@%enht%%m%\;ﬁv?%ta@ maa&ampﬁohﬁlyhaﬂn@g%g nfémagc(l:( b;\l(QzR) H -OH,

- 0 0) N R) QficteragyRy ey “alN@ﬁ?W%@@@W{W@“CGS ¢410y N(R) Coee, or
-N(R) C(0) N( R) @.cadR TBﬁld@ﬁHﬁHQiﬂlS}decfr G s aliRadi® optihgyeduBstiifted §l1th bhe 21. The

met hod of claim 20, whergin R6 is optionally substituted C3-6 cycloal kyl.
22. The met H¥ANSE insagecs AE o pr @odR resoups Jegether Biththe mitoges aogLio whigh7-  or - s
23. The net hgd, 9t LGl A B2 4-MAERMELEd REterbS/clidNR{s optionally 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;-Cy alkyl), -CO(C-Cy
alkyl), -CO,H, -CO,(C;-C4 alkyl), —O(C4-C4 alkyl), Cs; cycloalkyl, and Cs 7
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;-Cy alkyl), -CO(C-Cy
alkyl), -CO,H, -CO,(C;-C,4 alkyl), -O(C;-C, alkyl), and C;-C, aliphatic that is

optionally substituted with one or more instances of J*; and

qisOorl;
comprising the step of:
a) cyclizing a compound represented by Structural Formula (A):
RS
/
C[ R
R10
(A)
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WO 2011/ 038185PCT/ US2010/ 050132 24. The nethod of any one of clains 1-22,
wherein g is 0. 25. A nethod of preparing a conpound represented by

Struct ur avoRorwmmsBess (1 1) : RN /.,--NN 1R2 R 7- NI NNI PUTRB200/880162 1 ) or a
pharmaceutically acceptable salt thereof, wherein: Rl is -H Cl. 6

al i phatic, C3_10cycloaliphatic, C6_10 aryl, 5-10 nmenbered heteroaryl, or

3-10 nenbered het O of _said aliphatic cl oal i phati c,
aryl, heter%gpywuﬁ)%é%wxﬁgf%@cg(?Fomf&%ﬁgj%Epre SERYE rﬂ$e$a¢$§yoptionally

and i ndepenstartdryl Fetings (Bjut ed wi th one or nore instances of Ji; each
of R2 and R3 is independently -H, hal ogen, cyagpo, Cl 6 aliphatic, or C3_io
cycl oal i phatic, wherein each of said alip i amg cycl oal i phati c groups
represented by R2 and R3, respectively, is opti aIIy and i ndependently

substituted with one or nore instance n
optionally, R2 and R3, together with tjhe carbon
attached, forma C3_7 cycloallphatl an at \J
wi th one or nore instances of JB; i§ - 1 6 aliphatic, or C3_10
cycl oal i phatic, wherein each of sald al i phat e d cycl oal i phatic groups
represented by R6 is optionally and indepenggntly substituted with one or
nore i nstances of J6; R7is -Hor C1 al i phati-c optionally

subst i t ut edy Wil RONE 16, FFOIER, Bist ARG 8k QfitalQicaing cRIbiMRal |y R7, toget her
with Rl and the nitrogen at ylto which it is attached, forms a 4-7 nenbered
het erocycl i® ri mgtiensdy. @néﬁot plovmriual Beinkge @) isk@r Girder cnisadcor nor e

i nstances Osftep]c%replacmg theR&G §V1thX1(§1)_1§1d@1| éuﬁmé E&nditRhs eFofn ﬁ%c' oal i phati c,
wherein said aliphatic group i1s independently and optionally substit ut ed

Wi th one orcompoend iepicsatited $y strugipral BerenulgHéx ei n sai d cycl oal i phatic group is
i ndependently and optionally substituted with one or nore instances of JB;

JR, respectively;
Rito which they are
%?tlonally substi tuted

5

2. The method of any of claim 1, wherein X' is a bond, -O-, -NR-, or -S-.

3. The method of claim 1 or 2, wherein R' is optionally substituted C,.¢ aliphatic,
optionally substituted Ce.10 aryl, or optionally substituted 5-10 membered heteroaryl.

4. The method of any one of claims 1-3, wherein R’ is —H, or optionally

substituted C.¢ aliphatic.

5. The method of any one of claims 1-4, wherein R® is —H, optionally substituted
C1.6 aliphatic, optionally substituted Cs_7 cycloaliphatic, optionally substituted 4-7
membered heterocyclyl, optionally substituted phenyl, or optionally substituted 5-6

membered heteroaryl.

6. The method of any one of claims 1-5, wherein each of R% R*, R*and R’ is
independently -H, halogen, optionally substituted C,.¢ aliphatic, or optionally
substituted C;_; 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.
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each J1 is independently T or Cl6 aliphatic optionally substituted with one
or nore instances of T, each of J2, J3, J4, J5, and J6 is

i ndependewolzg1iM3sss C 6 aliphatic optionally substitut@dTwiséioosa3nr nore
i nstances of M each T is independently hal ogen, oxo, -NO2, -CN, Ql, -Z1-H,
or each Z1 is independently a unit consisting of one or nore groups

i ndependently s ect d. fromthe_.grou istin NR-, -0-,. -S|

0] TS LRy T8 Sl St B R AT S e o o miBn [y o
uni t consr sting of one or nore gr oups mdep@mﬂently sel ected fromthe group
consisting of -NR-, -0-, -S- , -C(0)- ( NCR) -S(0)-, and
-5(0) 2-; each QL is independné C(P RBhat i c C6_10 aryl,
5-10 nenbered heteroaryl, or 3-10 nber, o cIyI wher ei n_each QL is
i ndependently and optionally substituted nore instances of JQ

each Q2 is G Jd@hatic, C3 cycloal i phathc, C6_10 aryl,
5-10 rrenberéegﬂjheteroar;L/tylral gm% ered het (]a@gcyclyl Q Ql 01, each of

which is optionally and i ndepednently NQat ed wi t h one or nore
i nstances of J@ or each @, together R and the nitrogen atomto which
it is att ac&%’ouﬂ&)&f‘ SQIﬂ@tlu}aY F&I‘H{uﬁ@(}ﬁ' 4o ngwll%%ﬁ i@%YsCJ duftatfid N9
optional Iy substituted with one or nore |nstances each JQ
i s i ndependenting/griviip undst suigbieshadiiiens dpororid qoylpgwtblsqfstﬂmtedﬂ ﬁﬂ)lm’rllaone or nore
i nstances of,\M each Mis independently hal ogen, oxo, -NO2, -CN, -OR,
-SR, -N(R)2, COR, -CO2R, -CONR 2, -000R", -OCON(R )2, -NRCOR,
-NRCO2R, NRCON(R )2, -S(O)R', -SO2R', -S@2N(R )2, - NRSOZR' -NRSO2N(R') 2,
C3-10 cycI I|p tiC ed r cl or 5-10
menber ed he er og‘r%ylmeﬂ}r\ﬁeo%ce)lﬁlrrrnggc 7' E@ d”Eé r% tth%SQendem hplg ?ocycl yl,
aryl and het eroaryl groups represent ed by Mis optr onal |y and |ndependently
substitute one .or nst a of ; each R is independently
-Hor G _6 aI i p JF imethog ot g §g %efeélbﬁéh@rdﬁzt%e@hé(% the nitrogen atomto
which it is attached, optronally forns a 4-7 nenbered heterocyclic ring
optional Iy uibsti{uted WL, one of, oy 5 gt ances of I8
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(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)-.

11.  The method of claim 10, 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;-Cy alkyl),, -OCO(Cy-Cy alkyl), -CO(C,-Cy alkyl), -CO,H, -CO»(C;-Cy alkyl),
and —O(C,-Cy alkyl).

12.  The method of claim 10, wherein R' is Cg.1¢ 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, -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?, -C0,Q?, -0C(0)Q?,
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each R is independently -H or Cl1_6 aliphatic optionally substituted with
one or nore instances of JA;, or two R groups, together with the nitrogen
atomto wNoehi/aksg are bound, forma 4-7 nmenbered het ePoTyuskeio/ 05013y
optionally substituted with one or nore instances of JB; each R' is
i ndependently C _4 aliphatic optionally substituted with one or nore

i nstances of ; d 21 § en 1 he group

consi sting gi((%MPg(genﬁ&éQ%O])é Cﬁd{)rt@!& ﬁ&g& )WWCi&éigg)é@% ; -N(C1-C4

al ky1) 2, - OBQRECYODRAIQK yEPNRET TRFHO Akl -N(R)SOR(R)Q?. 002( C1- C4 al kyl ),
-0(C1-A4 al kyl), C3_7 cycloal kyl, and C3-7 cycl o(hal oal kyl); each JBis

i ndependently selected fromthe group consisting of hal ogen, oxo, CN, -OH,
-NH2, - NH( OB- C4 Tk ethod of Nefalt Cor 1@l kudrkid R’ 1009 (et Chikal kyl ), - CO(Cl- C4

al kyl), -CO2H, -02(Cl-C4 alkyl), -0(Cl-C4 alkyl), and G -C4 aliphatic that
is optionally substituted with one or nore instances of JA; conprising the

step of: ap,. Pycﬂhieﬂeﬂﬁ)d@f 1P O RhefcBPR Ei§ eAt QoMM IyRubdilet @] gnrgdl a (Al): 8
N O2N N IN R ONR2
optionally substituted Cs.; cycloalkyl.

15. The method of claim 13, wherein R® is —H or C alkyl.

16. The method of claim 15, wherein each of R?, R®, R* and R’ is independently
-H, or optionally substituted C. alkyl; or optionally R* and R’, together with the

atom to which they are bound, form an optionally substituted C;_7 cycloalkyl ring.

17. The method of claim 16, wherein:

i) R%is —H or Ci 3 alkyl; R is Cy5 alkyl; R*is —H or C13 alkyl; and R’ is
—H or Cy_; alkyl; or

i) R? and R* together with the atom to which they are bound form a Cs 7
cycloalkyl ring; R* is —=H or C\.3 alkyl; and R® is —H or C,.3 alkyl.

18. The method of claim 17, wherein R* and R are both -H.

19. The method of any one of claims 12-18, wherein R' is phenyl optionally
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, -N(R)H, -OH, -CO,H, -C(O)N(R)H,
-OC(ON(R)H, -N(R)Q’, -0Q’, -C0,Q%, -OC(0)Q’, -CONR)Q’, -N(R)C(0)Q’,
N(R)CO,Q’, -OC(ON(R)Q’, -C(O)N(R)CO,Q”, or -N(R)C(O)N(R)Q”.

20. The compound of claim 19, wherein R’ is —H.

21. The method of claim 20, wherein R® is optionally substituted Cs.¢ cycloalkyl.

22. The method of any one of claims 1-20, wherein X' is ~O-, -NR’-, or -S-.

23. The method of claim 22, wherein X' is -NR'-.
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/ R6R3 (Al) under suitable reductive cyclisation conditions to forma
conpound represented by Structural Fornmula (Bl): (Bl) wherein: Rl is LG
or -NRLRAvOoand/i3€@85i s a suitable | eaving group; and b) poptisesialobor32 when R1
of Structural Forrmula (Bl) is LG, further conprising the step of replacing
-LG of Structural Formula (Bl) with -NRLR7 under suitable conditions to
formthe conpound represented by Structural Fornmula (1). 26. The nethod of
cl ai m 25, wherein: Rl is optionally substituted C6_10 aryl or

opti onal | y Bubstliht uicethd of 16, srerbelbic 1het, emeinyd is 0each Z1 i s i ndependently
-N(R)-, -0-, -S-, -02-, -C(O)N(R -, -0C(O)N(R) -, NRCR-,
-N(RC(O)N(R) -, -C(O)N(R C2-, -S2N(R)-, or -N(R)S02N(R)-; each Z2 is

i ndependentdsy - M Rekthod ofprepari®g a codpBmd re&@éﬁ}d by StlcIrNFR}Imula (I R) C( 0) -,
S0C(O)N(R) -, -N(R) G-, -N(R) C(0)N(R)- cg0) N(R)CO2 2S(0)-,  S(0)2-.
_S®N(R)-, -N(R) S02-, or -N(R) SO2N(R) -

AA/( Le

R R6
(In
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 of R* and R* is independently -H, halogen, cyano, C.¢ aliphatic, or Cs.10
cycloaliphatic, wherein each of said aliphatic and cycloaliphatic groups represented
by R? and R?, respectively, is optionally and independently substituted with one or
more instances of J* 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 JZ;

R®is -H, Cyaliphatic, or Cs.19 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 or C ¢ aliphatic optionally substituted with one or more instanced of
JA, 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%;

R® is —H, Cy. aliphatic, or Cs.5 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

. B
one or more instances of I”;
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QL is optionally substituted C3_7 cycloal kyl, optionally substituted
phenyl, optionally substituted 5-6 nenbered heteroaryl, or optionally
substi t utwo 2t1038Baber ed het er ocycl yl ; each of R2 &nu/ulk2010950132

i ndependently -H, hal ogen, cyano, or Cl1 6 aliphatic, or optionally R2 and
R3, together with the carbon aton(s) to which they are bound, independently

forma C3_7 cyclogl kyl. rin rej.n each. of .sai.d al j.phati.c and cycl oal kyl
ring is i ndepencﬁ’%%t]:‘i{/g lg?le@e‘gcl?fl%ﬁgf FWa{s?lﬁﬁés.{fciopﬂ?rlea‘yy\ﬁﬁfshaﬁe erglronﬁBFe
subst i t uentmorcrighependent | y sel ected fromthe group consisting of hal ogen,

oxo, -CN, OH, -NH2,. 5 Ll 4 alkyl), -NCl-C4 al 2, -00Q(ClL-C4 al kyl),
~CO(Cl-C4 al kyl )G?Ch%ézwgséoé‘tdd?-“dﬁd%ﬁ%{ﬂ“}y, @HHCL-@F@%‘(%&P%‘W@}Q); R6 is
-H Cl1_6 alJuphnitt€wih ofsSor &y Gls@ades phet:i ¢, each of which is optionally and
i ndependent |y substituted with one or nore substijtuents indgpendently

sel ect ed from t &g} Bupepenisndt hairgenoxAaNGyet N oz HeRl 2§ - NH2

-NH(C1- C4 al kyl )eactr N(iChrdbfbnadnly hudit cor@@gﬁ%f&i@ ofthiéd groups CX Cl-C4 al kyl),
-C2H, -02(Cl1-C4 al k)lll), and -0(C1-4  al ylg and each of R7 and R8 is
i ndependent ingerepqlegtly gglectrdfiapythe goopp persistiag hlod'Rof -Gl -8 mE8)-o1C(Z8R)-when R16

of Structur’ab(mﬁy]ﬁd(ﬁ)m(kﬁ;-LGi, further conprising the step of
replacing the -LG of Structural Fornmula (Al) with NRLR7 prior to the

cyclisation st _er?a%h)zztiyimd%?@ﬂ@nﬂg atunE cesirpBaIp e epmekegiewd by Struct ural
Formula (Al)y eﬁ&nh@\'&&ged&%%{he%ﬁub% & iFQPANR_0RS. 5 2&ofhg Rkhod of

claim 27, erein LG i The met hod of any one of clains 25-28,
wher ei n t he -€oMARNGSEPadnd e{Oy; t he nmet hod is represented by Structural

Formula (111): cach Q' is E%Heééndentfy%}l1(&7jcmlal\i1;}fal[\1‘6,%%_10' arﬁ(,5 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.1o cycloaliphatic, Ce.10 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 Q7
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 J9is independently M or Cysaliphatic optionally substituted with one or
more instances of M;

cach M is independently halogen, oxo, -NO,, -CN, -OR’, -SR”’, -N(R’),,
-COR’, -COzR’, -CONR’3, -OCOR”’, -OCON(R’ )2, -NRCOR’, -NRCO2R’,
-NRCON(R),, -S(O)R”’, -SO,R”’, -SO,N(R’)2, -NRSO,R”’, -NRSO,N(R )2, 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 R is independently -H or Cy.¢ 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®;

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
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(I'11) or a pharmaceutically acceptable salt thereof, wherein: phenyl
ring Ais optionally substituted with one or nore substitutents

i ndependewolzgi1igsimst ed fromthe group consisting of T ardT@S2@oabiiphati c
optionally substituted with one or nore instances of T; each T is hal ogen,
cyano, ,-N(R)H -OH, -SH, -CO2H, -C(O)N(R)H, O0C(0)N(R H,

ocote, ~oclt) b P bifker TP et et M iR .

C(O)N(R)ccm@zrmw(lagt@(ces)mﬁmz -SOZN(R)QZ -N(R)802Q2 or N(R) S02N(R) @;

QL is C3_7 cycloal mher ed h teroaryl, .or 4-7 nenbered
het er ocycl yl , é%ﬂk%p§| 1%9“5H84|H538883&W€ “@ﬂﬂy¥9ﬁﬁggae%ﬂPﬂeone or
nor e substimuhﬁeggnﬁnﬁ@pendentIy sel ected fron1the group consi sting of
hal ogen, oxo, - -NH2, -NH(CLl-C4 al kyl), al kyl) 2,

-000( C1- C4 al kyle?ChJ eﬂj@@e@%@n&mlwe frwﬁgmm@eﬁm@a %‘P(%‘?P)OXOLO(Cl c4

alkyl), G - @‘N%H?’JNHZQN}% qula 1)KN(Q @;@ﬂylﬁymﬂ4al@) Chamcpoal kyl,
-4 hydrox l&é % i's |ndependently G 6
al kyl , ég} %ﬁky@Oz(EIrr@m?]Ik}’l)’S n@wﬁlévléd%hétf pedlaryand Cor  4- 7nenber ed
heterocyclmbdoghkgggh 2, together with R optionally and independently
forms an optionally_ substituted, 4-7 menbered heterocyclic ring; wherein
said ClL 6 al kyl cp&plasadensadan(ly @;leqt%l feqmm fhegedupgorsitiag pf haleggnaixeh one or

ol ooy S ARSI SR EE P DEAR & A CRESLRLL N0 o
- 000( C1- C4=éhRyFQOﬁ1C@@ﬂﬁh{ha&yky{KClC(mEﬁDan@@ﬁ@@ﬂ%@ﬂﬁdh%y$) and -0(C1-C4
al kyl); and;%@ﬁﬁ %ﬂbﬁ@ﬁ&i&ﬁh?&%ﬁ C %£8%%§¥L%ﬁaryl het eroaryl, and

heterocyclff groups represente ibnally and |ndependently
substituted mnthommﬂmmgﬂmﬂwpoéubstltutents i ndependent|ly selected fromthe
group consi stin f . hal ogen X0, - - -NH2, - NH(C1-C4 al kyl ),

N(Cl- C4 al K1) 5 &¢ qbzb‘lﬁ(aéf “%(frﬁ?fle36}1%%25@%;@8&[\%%‘?}%%, R CO2H, - 0CR(Cl- C4
alkyl), - 0(Cl-C4 alkyl), C1-C4 alkyl, Cl1-C4 hal o®ékyl; G -C4 cyanoal kyl ,
G -C4 am noal kyl, G -C4 hydroxyal kyl, an }E§ al xyaIkyI;

l
L =N
R10 g@Z
R6 R
(A1)
under suitable reductive cyclisation conditions to form a compound represented by

Structural Formula (B1):

wherein: R' is LG, or -NR'R”; and LG is a suitable leaving group; and
b) optionally, when R'° of Structural Formula (B1) is LGy, further comprising the
step of replacing -LG; of Structural Formula (B1) with -NR'R” under suitable

conditions to form the compound represented by Structural Formula (I).

26. The method of claim 25, wherein:
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each of R2 and R3 independently -H, hal ogen, optionally substituted Cl-6
aliphatic; or optionally R2 and R3, together with the carbon atomto which
t hey are wotatihssissf orm an optionally substituted C3_6 egtlusadéikypbois2 ng; and
R6 is optionally substituted -H, optionally substituted Cl-6 al kyl, or
optionally substituted C3_6 cycl oal kyl. 30. The nethod of claim 29, wherein

R6 is C5_6 cyclqal.kyl. . The. od of claim.30 r.eins i) R is
-Hor G _3 al kylci? ) &loﬁéi%'i Sgg%i@ Qﬁ-l&%‘@ oTeP tondly Sﬁl?swl%ﬂ?'gbnlae%’er?doget her
wi th the ati@mréayiwhi ch they are bound forma C3-6 cycloal kyl ring. 32.The
met hod of any one of, .cl ai ns 29-3 wher ej, n enyl rij i stituted
with one or mor §a§11%§f }“g%eﬁfl‘?ﬂ%%@éﬁ@éﬁ%’ ﬁ@e’lé&@%ﬂ?raﬁ@ﬁ@r’ oup
TG0 @ NR O OO R s N B CLIRCS o and opt onal
- : _— . and - ;..and optionally
further substit (¥ \/\ﬁ’tnﬁeﬂ’iﬁie“gy ﬁ@ 5P T ‘r‘&@Ub@hébe‘%@lﬁﬁ&ependent |y
sel ected fropridie)gr RO0SI_StH0D, 0t NMeE - N0 N-do)- - NH( C1- C4
al kyl ), -N(Cl-;Cd4( ok 1?3 0 O(Ef-ci al sz?%) 04@2% k(y , 201-@3 hal oal kyl ;
G - C4 cyanoal®yt ,‘SQZN)(/ , AHR IS 0y INREG QAR dr oxyal kyl , and C2- C4
al koxyal kyl . 33.qheoRhARLuBlirGEACD %%L IIRAY lg‘%Bé’dt tEd I's
subst it ut ed wthd o‘é?%) S 0) N&% ,Oa%?’-%( R C(0) @, aﬁ%nglbti onal | y
further subdtiopalysgbsifutes bhamembersh betgioaryb ogorfighaly tugeheted fridependent | y
sel ected fromthe ke pnsi sting of halogen, -CN, OH -NH2, -NH(Cl-C4
al kyl), -N(Cl-C4 aﬁy%ﬁ?’;O(Cl-m alkyl), G-C4 alkyl, G -C4 hal oal kyl ;
Cl- C4 cyanoal kyleachGif REAn&RI ivamdekgtidentGL-Fohlpderoxyeabky|Cic algha@R-oc4
al koxyal kyl . .34 ] i i roduced by the
met hod is re 6@%%&%3? Bng%?@ e{)&hlketﬁ"(t)]gc% ]i?gx\?%h%%\?\? sﬂgl%lét?h %gvg%ulﬂr%g?(gf ornul ae, or a
phar maceut i inddpeydeaty épmall:e cgadalkitl hieg,edfercin 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(Cl—C4 alkyl), —N(Cl—C4 alkyl)z, —OCO(Cl—C4 alkyl), —CO(Cl—C4

alkyl), —COzH, —COz(Cl—C4 alkyl), and —O(Cl—C4 alkyl),

RS is —H, Cy aliphatic or C;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, alkyl), -N(C;-C4

alkyl),, -OCO(C;-Cy alkyl), -CO(C-Cy alkyl), -CO,H, -CO(C;-Cy alkyl), and ~O(C;-

C4 alkyl); and

each of R’ and R® is independently —H or C ¢ alkyl.

27. The method of claim 25 or 26, when R'® of Structural Formula (A1) is ~LGy,
further comprising the step of replacing the —-L G, of Structural Formula (A1) with
“NR'R’ prior to the cyclisation step a) by reacting the compound represented by
Structural Formula (A1) with HNR'R under suitable conditions.

28. The method of claim 27, wherein LG is —Cl.

29. The method of any one of claims 25-28, wherein the compound produced by
the method is represented by Structural Formula (III):
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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, -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’,-8Q’, -CO,Q", -0C(0)Q”, -CONR)Q’, NR)C(0)Q’, NR)COQ’,
-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)SON(R)Q*;

Q' is Cs; cycloalkyl, phenyl, 5-6 membered heteroaryl, or 4-7 membered
heterocyclyl, each 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;-C, alkyl),, -OCO(C;-C; alkyl), -CO(C;-Cy
alkyl), -CO,H, -CO,(C;-C4 alkyl), —O(C;-C4 alkyl), Ci-C4 alkyl, C;-C,4 haloalkyl; C;-
C4 cyanoalkyl, C;-C4 aminoalkyl, C;-C4 hydroxyalkyl, and C,-C,4 alkoxyalkyl;

each Q7 is independently Cy.salkyl, Cs7 cycloalkyl, phenyl, 5-6 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 Q7 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;-C, alkyl),, -OCO(C;-C; 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(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;-C4 hydroxyalkyl, and C,-C, alkoxyalkyl;
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each of R” and R* independently -H, halogen, optionally substituted Cy.s
aliphatic; or optionally R? and R®, together with the carbon atom to which they are
attached, form an optionally substituted C;¢ cycloalkyl ring; and

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

30.  The method of claim 29, wherein R® is Cs.¢ cycloalkyl.

31. The method of claim 30, wherein:

i) R?is —H or Cy.; alkyl; and R* is Cy3 alkyl; or

ii) R” and R® together with the atom to which they are bound form a Cs.¢
cycloalkyl ring.

32. The method of any one of claims 29-31, wherein phenyl ring A is substituted
with one or more substituents independently selected from the group consisting of
-C(ON(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(O)N(R)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(C;-C,4 alkyl),, —
O(C;-C4 alkyl), C;-Cy4 alkyl, C1-C4 haloalkyl; C;-C4 cyanoalkyl, C;-C4 aminoalkyl,
C:-C,4 hydroxyalkyl, and C,-C,4 alkoxyalkyl.

33. The method of claim 32, wherein 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;-Cy alkyl), -N(C;-C4 alkyl),, —O(C;-Cy4 alkyl), C;-Cy4 alkyl, C;-Cy
haloalkyl; C;-C,4 cyanoalkyl, C;-C4 aminoalkyl, C;-C4 hydroxyalkyl, and C,-C4
alkoxyalkyl.

34.  The method of claim 1, wherein the compound produced by the method is

represented by any one of the following structural formulae, or a pharmaceutically

acceptable salt thereof:
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HN)l\/Nj:N HN)I\/ND:N
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O ND O H/A

H
=N
N\N/
A -
HN” NT N
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HN NN WO 2011/ 038185PCT/ US2010/ 050132 35. The nethod of claim1
wherei n the conpound produced by the nethod is represented by any one of
t he fol | owmbregrigi3sisst ural fornul ae, or a pharmaceuti cal | ycaase@vabiig2 sal t
thereof: 36.The nethod of claim1, wherein the conpound produced by the
method is represented by the follow ng structural fornula: or a
pharmaceutically acceptabl e sal t thereof
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35.  The method of claim 1, wherein the compound produced by the method is

represented by any one of the following structural formulae, or a pharmaceutically

acceptable salt thereof:

5YQ[ r’&éfx

NH

N N)\N
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36.  The method of claim 1, wherein the compound produced by the method is

represented by the following structural formula:

or a pharmaceutically acceptable salt thereof.
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