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present invention relates to nmethods of treating
mul tiple sclerosis. In particular, the present
invention relates to the protection of neurons and/or
ol i godendrocytes in nultiple sclerosis patienV8/4-i43 WO
conmpounds of fornula I, as well as their isoners,
racemates, enantioners, their salts, and nedi caments
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incorik®8&1 byNefenmed Med 339: 285-291), whereas the clinica
synptons of MS have been reported to exacerbate after
delivery (Evron et al., 1984. Am J . Reprod. | nmunol.
5: 109-113; NECHNICANBERDN)RTEE INYENTION. Neur ol  Sci
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and Pal aszynski, 2001. Neuroscientist. 7(3): 258-270;
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and cajgigry chanmols. Ki m et al ., 1999. Neurol ogy. 52: 1230-1238;
Ito et al., 2002. din Inunol. 102(3): 275-282).
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f rom cyt ot oxi ciSI[&MMA%%@HTI@H‘RWIGN( Takao et al .,
2004. J Neurochem 89: 660-673) and 17b-estradi ol (E2)
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synaptic transm ssio d neurogenesis. In the CNS
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or suitable salts thereof;
wherein Cy, R, x,R® R®and y are as defined in any of the embodiments herein.
[0005] The present invention also provides compounds useful as intermediates in

the processes of the present invention.



of estrogen and enhanced expression of the estrogen
receptors at sites of injury (Garcia-Segura et al.
WQ@0@i/06dmog i n Neurobiol. 63: 29-60.) and PCT/US2005/045506

estrogen-nedi ated cel lul ar protecti on has been

denonstrated in a nunber of in vitro nodels of

neur odegener ati on, including b-anyloid induced
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see Garci a-Segura et ~al .N Prog in Neurobiol. 63:
29-60.) E2, a lipophilic ho e that can cross the
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elther E2 of r X|fene pr.ot ecf, neurons agai nst
f{ /Lﬁhéthly 455 93 8 Q{Iek kydr opyri di nei nduced
6M|C|ty (Caklier, et aI M dol. Synapse 41: 131-138;
L\Dﬁﬁhdapam an rann 2003.efiocri ne 21: 59- 66) .
Estrogen's ne&doprotectlve eﬁjects are nedi at ed
?hrough the nodul ation of bci*-2 expression, activation

wrmof cAMP and“ﬁTtogen activatied ki nase signaling

pat hways, on of i P¥§4 hlular cal ci um
(;;7honeosta3| cenent{ of 3nti'dbxi dant activity,
@/ or acti |on of est receptors (ER) that can

g act as hor mope-regul ated t anscrlptlon factors
(Vangel sdor {2 et al. . 19geib Cel |_83: 835-839;
i; Kﬂﬂgenellenbogﬁﬁ et al., 1996. IMol. Endocrinol. 10:
&p 131 SingeN_ et al., 1996. urosci. Lett. 212:
\g% Singer <eR al ., 1998.<NeUxoreport 9: 2565- 2568;
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al ., 1996; Msselman, et al., 1996; Thi et al. 1998;
Platania, et al., 2003). In oligodendrocytes, the
worp®bioesoiior m ng cells of the CNS that are | ostPdTUNSN5/045506
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8 8l godendr ocytes and
each oreunrans ofoR’ 1mﬂdtpqnhmtl$«dnbf¢bga1 @ apapticmally substituted C,¢ aliphatic

group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated monocyclic
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur, or
an 8-12 membered saturated, partially unsaturated, or fully unsaturated bicyclic ring
system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
or:
two occurrences of R’ are taken together with the atom(s) to whicﬁ they are bound to
form an optionally substituted 3-12 membered saturated, partially unsaturated, or
fully unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms

independently selected from nitrogen, oxygen, or sulfur.



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The i nventi on
also relates to the addition salts of the foregoing
W@ oopoeias Wit h i norgani c or organi c aci ds. ConponOs®05/045506
whi ch contain one or nore asymetric centers have
[ sorreri c fornms; these isoners and m xtures form part
[0007?h e 8@%(%30&; L0 venrh%P Er%?rh‘%ggi degprtl td%fen}]e\egag aﬁaove aulcﬁare
furthea il eatedbypihel nld sses, \whbctdases cantl apeiaies dsclosed e aﬁsymatemamm, the
cen s, hav soneric forns; the el soners
folowig i tont SHFhagRY o5t SUhEVINR EISe e T SR A Beni:
the cHehcaB#lamértoare idnfied ih @@ rdadrepatnts Paiiciec THleBfRiRs Kle@énts,
the inventi The conpounds ;@@di n ,he rocess of
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particgf&f %?se LuchaLsJey Sclh& ?p‘ekl\é? %1* tﬂ@fng 'oﬁ ﬂ%l %e !@b%técf)tﬁmthe

salts i ncl'ude rochlori c, romc
phrasg {dptigrdlly salstitutdd spisod lmerd@hgbablm mléldhftiplmﬂlealsubsmteg osuch

unsubﬁt?taéﬁ d ihlrI E@n@{%? git?ée/tg&? gi‘%'i}st%é&‘o&ﬂ&ﬁ&gb cEd AN tlgpotgxﬁ s(g):f]igﬁally

rogen-su ustrative organic a
or notf mﬁm ®uhe mblaccnseat ofshyidrmgbniddicalh en ngimen strudiure veithdthe radical of a

specnt?e%rsgg%fx}/delmc I?r?ésg %the%v!u!seuxflaxca%ti ¥ f)ﬁgp;onﬁ F}g/sub?tciutgé qu()e)ir?fai ?z{ve a

substlmﬁomt morh sukysltluttzﬁila msufou whthe (group’&inld@vhen aiotﬂi’larcone(piomnbrci,n
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any gln %?uéu)% 1}:]12% su%rgthtg%g Y t}éé}ore t%an d)nﬁ: ﬁgﬁ%%lguengsgfectgd érOfnC
spec1f2ed|rgﬂ@moohy betidment, marytbel euxﬁérelwdaﬁle (s dlfﬂammdatanedy $odlﬁcﬁnn| c
fanic acid an

ComtiiRse) SE R RRRaFF BT R B s tan pretidefBiy ghoshat result n

the fofthatRioflstaislé bﬁclféﬁﬁballﬁ fefaﬁibl&’&dmp@mds S’Il(éheﬁﬁ‘fsiaii)leC,ad@ uead IRtein,
" in either g Kegrat d qu gglal ?I‘fg usforH\

re ersl‘?]“?j’é‘??é‘fl%ﬁ‘ at@afnal 8¢ ‘a iy afterpd Wheq @ BR8N
for théif Frot®bitien, sietedibie alhd’lpr%fa@ry tﬁé’iﬂre&’@feb@ idﬁnfh‘iﬁd(ﬁr&? B bise or one or

ani c sol vents and which l_‘géparlson to their free
more 8@3& Pyrgpses disgjassdhegetry 1y é?f‘&fh‘g? nfs & pfable RampquAg or
chemR@yessible E’chﬁﬁdi!ﬂ@ Bk @@t ismoe@sﬂmﬂw BtabWkenddpl dc h ON

sal ts" means non-toxi c organic or Inorganic basic

tempegaiefie(of Aoy Cslless, iptherahgeneoofeisters %Pthr:rdihﬁmcallx reagtl¥anpl es

conditb. B kdbdst fgtal or al kaline-earthmetal hydroxides
such ‘as ‘sodi um "potassi um cal ci um magnesi um or

[0009h ar i Thmtdrpdiabitiatie’sor “aliphatic group”, as used herein, means a straight-chain

| (i.e., unbranched) or branched, substituted or unsubstituted hydrocarbon chain that is
completely saturated or that contains one or more units of unsaturation, or a monocyclic
hydrocarbon or bicyclic hydrocarbon that is completely saturated or that contains one or more
units of unsaturation, but which is not aromatic (also referred to herein as "carbocycle”

“cycloaliphatic” or “cycloalkyl”), that has a single point of attachment to the rest of the



ammoni a, and aliphatic, alicyclic, or aromatic organic
am nes such as nethylam ne, trinethylam ne and
w@rmehsdes The sel ection of the appropriate sabeT/DB300HS5506
i mportant so that the ester is not hydrolyzed. The
selection criteria for the appropriate salt will be
known to one skilled in the art. "Patient" nmeans a
molegid¢- i s othetwvismipatificd, sliphiatiagroppsicorttiantptQaliphatic catbos atoms.
In sogggabo&aaas aBfaNE Bro kagc%ntaﬁfjﬂl@ﬁﬁﬁﬂ%cec%rb%ﬂ‘ét&nﬁs HYHENS -
Treat nmeans any treat ment
emqunmncsdaln@anctmoum cbnthin rh& diphat, cadaloh etpinat Imggillopirept ons,
emboﬁlﬁléﬂsnﬂ th@c 505 S%QM§1%t 'fgﬂl gatlctcgﬁaoﬁxmtsoe{rﬁ iShd A, On a
ep d or preventing’ or ST owi ng
emboﬁhmanspmphutmrgampoéonmjmp#mnphaandarpmngorasslimwmeémbdsrbments,
“cyclgqﬂgggt{cgkso‘rg%g%?{ ? gfg‘gg%kt)%lﬁyq a?ﬁﬁ%ﬁttg gfnro?l Célcltlc 63-& P{ydrocarbon
or bldyOIHﬂJ(DgJGQ h\jml'bé‘eﬁlbdnSthzft1°1s}c cﬁtﬁﬁ;ﬂd{@y Bd’ﬂurbﬂ‘eeai thix@ohtas BE&nore units
ition. ceut| aI | y acce tabl e

of uniaét}r?tllo& f;ut wgu 1?1’8)(?{ a{o&latlg ézﬁ |hesezh§m edp(% ment to e rest of

the m@kculp I\Mﬂ%m aasal jildwadial ffig @ishia lbldyaﬁcﬁﬁﬂgaslystm lhﬁshB 7 sneibsRd
npound of the reg(f invention jn order to

. Wi th
S““aybylé PR&"P“Y ﬁfé’“lf’sdP?Hé % By agynoyli ialinsgt promnchesinbstipied or
unsubstifited afkyfl QR@E\R, Jl@rnFr] gramah@hﬁfndadmaaf §Icﬁ a§ {c98odIRy15aNE 1,

patient. One exa of such a carrier

(CYCIWPW%’@GPf @éﬂFlP%}kﬁ@&l@Bi’labl e oil typical I y used for

[001002r eTHeatR “rREFIaNpIftiE 2t KRd hékin, mb&ls ARHRAEBloSps Wikerén one or
general termfor all isoners of the individual

two capPR eiame dretipdepensierhigieplafadpy ione 1vBoTS (of ereaH. SBIRT ot reges; r

phos;ﬂlt)ﬁﬁsor siticé @&eroﬁﬁphhtﬁcérm %a@b@ rs&fstliu@ag)? uhs2B8RESd, branched
(enanti oners) georret ric (cis/trans) isoners, and

or unbrgeghed.syelfc o @%ﬁ greed ingjudp “hetrecyelsanhetarecyahiit.al  cent er
hete;o'a%lo %ﬁatﬁmor %Jté'rggycilgm?&%a()f one anot her

di ast er eoi soners ting apatient'afflicted _
[001%)j t hIhe ter@hdleterqgmcld’esimt@rwalyl aﬂmocyaloelmpm ner ‘deterocyclic”

as usévzeﬂ{ F%x]llln {( é)sno{; nBﬁc W g‘lt: g)g %b?'ﬂ%hfcq{n@s%rterﬁ@ qq,vhlch
one ot ereapeudng®id aje af Iﬂlé@md.eetlﬂmmtdsheterqamnu dinsgme embdédiments,

(15 Ma Ca (13 1AM
the l%u (Lcly g riel(;%,ltéé( })Qﬁ{l;”t réérgr%/rts)c cioaquhatlc { rhg{c/areorc%%hscl ﬁoup has three to
fourtden aimg demipels Inywhllcm bricaoramae tiyg mlembd:raisl ayheter@ipine aidbgyendeni

th hl% .
slecp ol Siegrael MsPl h Pradfnd! bndiaeP bR i uemsaueise
to 7 ragmemibstsr at i on dependi ng upon the part i cul ar

o1 DG G et ob e SR TR Ein et gt ¢ ne
phosphiose A @ilicom@ndwatigh, hinyosxidifedtften piatitregeh, salfar, plid3ptiorus, or
silicoBi HAREIEA<LEI™ S arTaRs M SB ELPT BHADKALREBUBIA Shi ng
heteréo@clid POy exdnfitONRAY ia BRddinelk &2 A-pyyrolyef KHEALCIA pyrrolidinyl) or
NR" (as in N-substituted pyrrolidinyl)).

[0013] The term "unsaturated”, as used herein, means that a moiety has one or more units
of unsaturation.

[0014] The term “alkoxy”, or “thioalkyl”, as used herein, refers to an alkyl group, as
previously defined, attached to the principal carbon chain through an oxygen (“alkoxy”) or

sulfur (“thioalkyl”) atom.



The conpositions of the present inventin may be
adm nistered orally, for exanple, in the form of
wo abeéa44 t roches, capsul es, elixirs, suspensiBIBUS2005/045506
sol utions, syrups, wafers, chew ng gums and the |ike
and may contain one or nore of the follow ng
~adjuvants: binders such as mcrocrystalline cellul ose,
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-N(Oﬁgi{kgc@imﬁﬁﬁtl@"% ‘RO kovx@b@m{ Q%O(RTDG(GQBJZW@(O% @hényl
Il cations and patents di $¢ussed herein are hereb

(Ph) qpnemilg@umnmemlﬂeR i -®Ph} exftiondhcabstitited wish ROWGHH) 2(Ph)

optlolfzflﬁglgwsﬁglt%dlt\%qﬁlsﬁ{ 8 %ﬁ—lﬁ{(bﬂ)\,’ &molnglﬂ' éMbEtl?&é‘& wnfl)we,\(r@r{erem 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, notwithstanding the definition above, two independent occurrences of R, on the same

substituent or different substituents, taken together with the atom(s) to which each R° group



PHARMACOLOG CAL STUDY OF THE PRODUCTS OF THE | NVENTI ON

Bl NDI NG ASSAY A nunber of conpounds were tested for
wERmcae4ERD bi ndi ng usi ng Panvera' s Fl uor escrImes2005/045506

Pol ari zation Conpetition Assay Kits (cat. nos. P2698

and P2700). Briefly, ERa or ERb were thawed on ice

rom 380 0C, ept or. and fl uorescent
5 by G 9 P OGP o BB P i PRy gt o
fully mhmfaterdahcmcfmb oEEiayoala finghavingl®4 hetoh@ins iiddepehdbMly sERbted
2X conpl ex) . rial dilutions of the test conpounds
fromé\kgf’ge"n&rg/ée‘i‘ ﬁ’ré"?g‘éy buffer and the assay was initiated
[0019‘]’)/ e@aiong sab¥atueRf oh AR aBighdiRGRRY FQ,ERb higRBIEC (LB R, RH(C,.

of conpound solution in 96- wel | Iates
4allphz@¢)oN6b¢d@h@tl% hedegent Ceﬂhreftah@é?fétq’(é?a&ahn*aw}wmm CN, CO-H,
{
COAGpREaae) QPRI ITRAS Y I NPLLE, GRRLRCMNMN e Hecglhe
CpmkmwMngmﬁméRfnombammmmdfter gentl e shaking in the dark
. t o arization val ue nP) .wer e
100207 ¢ OF e EREE i fonsb s 3 b ol ety BuePrsHt Bagmay
contafitcae bedow stllsstlaleﬁuéﬂﬁ?yﬁles by be ‘eipnelmlly retadeked( AUETesir&li&wme
_at C t on_an vel engt hs of 485
defing g8 A BEis i P B OB QAT GPFS Saro08 Ph A Phae o

heterdadiphdtic gRap, dr@Qh @SS hromatdibtdr6SRliyY Ahd a8 sd@itéﬂrﬁ’ﬂrﬂ edsclfskadd

aphPad Prism_Estradi ol wa ed as the referenc
above B0 i SRR P EOR S T el el g the
follovdihg: G eBENIHMRE Mg@gim«:@j)ké “NNHCOJilRy1y ed from _
t he cerebra of day ol d postnatal rats (Spragu
=NNERa @D, Ofrﬁ%Rn@WFWgeé@ el andeppgensly Seifticd frem fudigge or an

opnoﬁmgl@aﬁh@@dlq diigmasatpd. Cells were plated on T75
flasks and féd W th DI\/EM + 10% FBS. Enriched OLPs were

(00214 | | t&tess gthepvispedefings abare yuddwrest oBtoRl ks tp s thepifogea
ofa nma&hﬁﬁgﬁe@e@ycﬂ@ hﬁ% £% RENGAN su@cté@fr&mizﬂ &ﬁ(ﬁf;? r%d)ﬁFM

enentg W t he mto

en
O R O R BB aTE . DI o S 8-

+0r e +
N GRRORC ol L g M IR el

optlorwélv subshiyiod ﬁd/éroptlwﬂé sehsHiedi-9(R).fapiomally ayfytlplﬁqdoﬁHn(Bh)
optlorﬁiﬁp%eﬂssﬂﬁl%a (f§1 zﬁéfﬁ \Aggﬁlluhl?/bﬁ\?sﬁﬁxte%l @heél-f(ﬂl)gg} a #)Lubs ituted

di um was changed
5-6 mn@u¢r9¢rh%t¢rdarale¢rlhstemvréwpmthmag eap twfqm hetewptmmdlsdepmdemly

w0y o S O OB O,
indep@ietogegTencas df Bit ondle samu@duambr dxffmgne shbmmuen_mken

togetl‘%ggyg%ltl}ey l1’1’?’('5 \Jhl%% ghggf%g‘rpa%étgg&n%xfo% ag httlc( ?%?J tg% 3-

s Wer e as perce
12 meaugaradsatutamdg partidlyamehturated, or fully unsaturated monocycllc or blcyclic

ring having 0-4 heteroatoms independently selected from nitrogen, oxygen, or sulfur.
[0022] Optional substituents on the aliphatic group or the phenyl ring of R are selected
from -NH,, -NH(C, 4 aliphatic), -N(C, 4 aliphatic),, halogen, C;4 aliphatic, -OH, -O(C;.4
aliphatic), -NO;, -CN, -CO,H, -CO(C;.4 aliphatic), -O(haloAC1.4 alibhatic), or halo(C; 4

aliphatic), wherein each of the feregoing C).saliphatic groups of R* is unsubstituted.



toxicity. These conpounds have been assessed for their
efficacy in protection against cell death produced by
wo ooosoe@gent s such as SIN-1 (3-nor phol i no- sydnpai/ns1ve5/045506
produci ng peroxynitrite) and canptothecin. The target
cells assessed in vitro are primary cultures of rodent
ol i godendrocyte progenitors and their mature
[0023JounThy team t'dkidenddchaib B MOIRROSEESEDrdCR dRRODUChMNGthat may

ve £l ol R PR o e it R RO o g

to thoemaifitite, melevaer: 35 U. S. C. 119, of United States

i,Ssi,on plicatio nber: 60/637,278 file
0024, e r5 FTEs DBl Sl FpPRenwE QuBauf Becsrisits ofg cr
R*, R4 RAGH fiyCpien aﬁﬁiblerbaﬁllar@ruéflhdrﬁemmn dre takemnfogethe vath thdratdm(s)

application are hereby i orpora reference
to WhYEERY EAPOCED forten-pRgira @mﬁlﬁﬁﬁg‘édéﬁmbfﬁéi Spi i perially

unsatuf&RN bil ANy Gidh@tAR& théh IR0 @ Bic flic Ping Bavih @4 GORRAHARS
usef ul as i nhi bitors of ion channels, and

indepepdentiyselpcigdieon Rigioge OXBAmIERIIYND OF THE | NVENTI ON

[0025]000ﬁleJ51ﬁy RinES@Atard PUAEL WA RD NieptiBeM0BERSAAS of RY (or R,
R R%{o uci ng 4-am no- gw nazol i nes and anal ogs t hereof.

@8y obghysoiable singlagy defisted hergin). iapriplsnitegedicppith the atom(s) to
whch ehdnagd8atis BPuROHL MR, 6RARNER) imAboGRl KlsWIngha
SUMVARY OF THE INVENTION [ 0004] As descri bed ereln
independeny pecymprces oRASTPT B h RoRo 0l aks othervanigble srufarly detingdihgtgin)
that £0BRAY re&' the Qéﬁé Mhma,sﬁd m@h&ﬂ% tdgesﬁemuhvmbtta@&ﬁ iR 1R P Ghum
annel s and cal ci um channels. corrpounds i nclude
exampisr PR ol here bbdragedreenpes:of B arg aﬁktea mgethgrawlsthﬁ RiéfogeIf atom to
.| , 3 , n
T
occujrencentfi R r(oralk s &, Bi ondny @ther varabla niylady deﬁmedélsrem) that are bound

o LTS PR 4 Crr BB ERTER B PRI e s

The conpounds of the present invention i @R°
compounds of fornula | : or suitable sal hekgof;
wher‘é’@%ﬁ@r{yn group is substituted with two occurrences of OR° % © , these two

occurrences of R° are taken together with the oxygen atoms to which they are bound to form
O

a fused 6-membered oxygen containing ring: % O” . It will be appreciated that a
variety of other rings can be formed when two independent occurrences of R® (or R*, R, 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.

[0026] Unless otherwise stated, structures depicted herein are also meant to include all
isomeric (e.g., enantiomeric, diastereomeric, and geometric (or conformational)) 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. Therefore, single
stereochemical isomers as well as enantiomeric, diastereomeric, and geometric (or
conformational) mixtures of the present compounds are within the scope of the invention.
Unless otherwise stated, all tautomeric forms of the compounds of the invention are within

the scope of the invention. Additionally, unless otherwise stated, structures depicted herein



Cy is aring selected from CC dd ee ff gg hh u JJ kk
11 mm nn OO wherein Cy is optionally substituted at
WOD®60660WDr € substitutabl e carbon, nitrogen, oPCEHUET005/045506
atons with z i ndependent occurrences of - R4; each z
is independently 0-5;each R4 is independently hal ogen,
CN, N2, -N(R )2, -CH2N(R )2, -OR, -CH2OR, -SR,
are alsdOH2:BIRIQ, inel GRERMpouiRCERYiffer @ON[RNY pr2sencOERING B o2,
1s0topg)9? en cmtekéawéé OE% eéerraélg,tcgalpf)?r{éirsn h%ﬁir‘?‘géhg re@ Otpuc u?es%x?éf)t
for thB edpafcaaéry bf hydlysgen &) tlephatum:or thedraron dy:crblﬂaienﬁhtaif Ia(carbon by a

anyl G - I het er ga
SC- @ SiePesfRatiPp are Gap fRgiscons ot MGy ETeBligh Si5h epmRY eI ¢
usefuB lfde)ekample,i a8 afllticalta61l oFfobes ih BidRpRAIRSHyLY hal ogen, CN,
NO2, -N&R) 2, -CH2ZN(R) 2, -OR, -CHROR, -SR, _
[0027] CH2[9Rer ain mlmemq\'ﬁ@@gtl’lod_s m1§gd)he2m arg ml%r)pr?anng
comp&iids of FNEEPER . - SRR, -SX2N(R') 2, or an optionally
substituted group sel ected fromG.C ali phatic, aryl,

heteroaryl, cycl oali phat €, heter ocycl oal i phatl C,

aryl G -C al kyl , h3et Ne -@dal kyl ,

cycl oal i phati cOF = Jar

het er ocycl oal i phati cCl - C8al yI y is 0-5; each R5 is

i ndependent |y hal ogen, CN, NR )2, -CH2ZN(R ) 2,
-OR, -CH2OR, -SR, -CH2SR , RRCCR’ -CON(R ) 2,

-S(O)2N(R') 2, -OC(R‘ CQ?, - C2R' -OCON(R') 2,
-NR SO2R', -(P(O)((P‘ )2, -P(O(OR )2, -(P(O)ZO?\’”,
or SUH@(@PQﬂ@reOﬂ PO(R )2, -OPQ(R )2, or an optionally
wherﬂH.bSt ituted group selected fromG -C aliphatic, aryl,
eteroaryl, cycloaliphatic, heterocycloaliphatic,
Cy isaripgGkle@dfirdy] , het er oary! Ci C al kyl,
)('ﬁj oal i phc};-l c C al kyI y@er ocycl oal i phaticC -C
; Rba “Br, Et, CN, -COCH, -NH2,

Nﬁm’sz -NCEJ 2, - N Pr CHR) 20CH3, - CONHR,
K@]Efne) ) ( 50 %he ) ~NHOOCHS,
cS2NH2, -SOZMTIC( cHB) 2 OCQQ(CHs) 3 OCOCH2(:( CH3) 3,
- A CH2) 2N(CHB) 2, 4- CH3- pi mam n-1-yl, OCOCH(CH) 2,
WOOO( cycl opeanyI ), - COCH3, qptl onal |y subst ituted

o (RY, ) (RY),
<_/\ (R4, |

gg hh
f; i A i
~ /‘/ N N
! R <X
4
SR, (R“)/
ii ji kk
T ™
N N
\
e \ 4
(R%); (R
(R“)z R,
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phenoxy, or optionally substituted benzyl oxy; and each
occurrence of R is independently hydrogen or an
wopiosoeaid y substituted C - aliphatic group, apPCT/US2005/045506
3-8-nmenbered saturated, partially unsaturated, or
fully unsaturated nonocyclic ring having 0-3
het er oat ons i ndependently sel ected from nitrogen,
whergig €ly,is optiopallyf substitwsed atron@orionyswlistiiutadlesatbon atiteeen, or
ns | ya. unsat urat ed bicyclic
Su?t?ln‘%ml%s %h%"ﬁ?é d%tg’g%lrﬁﬁ el#%)a%érrs i ndependent | y
eachzs'elnﬁiep@ﬂermydn‘j ni trogen, oxygen, or sulfur; o

r.
t
cach QS RAE PR AT NS St B B RO
(S‘[&SRt I- (t:ooag, &RI,‘Z)fR’YE-IﬂﬁEI(Ro)z sacrmxatéeg CCﬂHrﬂ\{}_‘idl(D@R -SOR’,
urate or u / unsaturate n | or
SOROE I & AcRoTRY P oA P SRR ChSep BBt
he“t&ba&?]t e 1daliPiReD] HeteR@9Eloal PRYGS Elryl(QfC@lk&lf Wterb@9@T ICsalkyl,

ounds of this invention ingl hose descri bed
Cyﬁgﬁnﬁl’l}iPFQ}l -Gabvk or %ﬁﬁoﬁ’ﬁ@a]‘lﬁhﬁflﬁ@ 8 ﬁ‘ly strated by the

x,sogﬂ asses, subcl asses, and species d| scl osed herein. As
sed hereln the followin deflnltlons shal | Yoo,
A @03

each %nﬂséﬁpe@fiﬁékyﬁa?éeq &Y e R Po r CHY RolseORof-CHp
-CHNRNLEODR’ LRR Cre M (re), e@@@ﬁ\f{R%E ecomleJNHémgﬂ L$O,R’,
accordance with the Perl odi ¢ Tab of the El enent S,

-SSR/ &5y &1 a9rPPtippadly IswiRsk tugrd g@}@ﬁ?@ft@?ﬁaﬁdl Slgliphess, aryk|
he%gozﬁffj@cﬁdaﬂﬁ@tlkyhet&&@@lf)mph%d Qﬁll(@;'—@écgf h&érg%l(;q Cgalkyl,

stry are descri ani c em stry' Thonas
cysmahehalhc isadalket oF h%}erS@:)iCé}ﬁ}b@aBé(glk@@lkausal ito: 1999,
ylso%nd "March' s Advanced Organic Chem stry”, 5th Ed.
Smth, MB. and March, J., John Wley & Sons New
each Rois fndepadantlythatogemn G, é‘ Cbom(Bﬁt,sCHﬁNﬁBh]zcﬁ)Ra,r-QHh@Re b§R

dﬁ‘%ﬁr 3&3@6‘?{ @Ql\f(ﬁf SLERHNR n)go%blﬁs c‘éfﬁs Udoﬁd -OeORIIR"),,

Qen opt i on
Pﬁ{ﬂS@tth b@lﬁ@)@& h, d’(@)(@R )ma@B(@u(bE’t rE(@éaﬁle,, PQG&D@ d3PQ(RE)z,
illustr r aI I .
ool SbHERE R0 BARY fom ¥ GRSEETRLL hhEBa
cyclvatipliaitio, I’hetel'dcyWD:lllipth any [ byl tiettrhawl(h #(ésalbﬂr ase

" opt.i | t.ut ed’ bl th
exRBRPRGeLeBiib et Mo oo uliEShcr ™ °Fh general
each bdeerréree Bt R5is elepdndealy hydiviget drean optiecdy e\d)sbtytetilﬁb 6 aqunmlc
t | | t f to th t . of :
el i b e L P Iy e
nﬁ@ﬁhvﬁ@ 0- B)ﬁeté’toStbme ﬁxfdbﬁdd&iﬂlb&%lb&teteﬁbm nitilgers exygeheirsilée, or
t St rou ave a
B2 ieibene ShreBaam e bbb et e arRe e Hhe

sy3te@iihvingds K& BatomE Mdéfbadendn €elpé&d frdrd RitdoBern DYy ggh,\0e Bulfur;
structure nmay be substituted with nore than one
OSubstituent selected froma specified group, the

SYRS biduremes BB’ £2€ taRéd BE&thdrREhSAIROoM(s) B Ve @ey ardbound to
evert%me gr? Io;t)tllo?lally substituted 3-12 membered saturated, partially unsaturated, or
fully unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur.
[0028] In other embodiments, the methods described herein are useful for preparing

compounds of formula Ia:

10



Combi nati ons of substituents envisioned by this
invention are preferably those that result in the

wo coonmbdoan of stable or chemically feasi bl e cor@pDusmI8s045506
The term "stable", as used herein, refers to conpounds
that are not substantially altered when subjected to
conditions to allow for their production, detection,
and preferably their re ery, purification, and use
for one or nore of NoOosHs di sclosed herein. In

sone enmbodi ment $¥¥)@ayst abl § corpound or chemical ly
feasi bl e conpound i s™OneNth S not substantially
altered when kept at a tenp ure of 400C or less, in

t he absence of noisture or otHBY, chemically reactive
conditions, for at Ieastcla week. [0009] The term
“aliphatic" or "aliphatic®group”, as used herein,

or suifiBRNRsltah&tsfai ght -chain (i.e., unbranched) or branched,

x1slo?

substituted or unsubstituted hydrocarbon chain that is
wherel | et el y saturated or that contains one or nore

Cy is Wbtiti- 091 (Em ?hﬁlﬁcﬁﬁ-ﬂ@m (EEPpiperidiPINAQUE), bEpiPatalivT a1 RRY) whkrein
bi cyclic hydrocarbon that is conpletely saturated or

Cy Wzﬁp“%‘li’m/ arbratudvigh O-fpccurenessio Rof unsat ur ation, but

each Rtk ﬁlaeb&ldmty @I BIRICE, €Al SoHIEHL CI\eot@@Hhm(eJm)z,aw(Et)z
car baoc cycl oal i Ehatl c" or "cycl oal k t hat

Nl HgracHs L oNEr. -BODkERehl -ciTeRH G cry; SOl
-shemm).es! @02@1{1@%% HARIOMSL - S‘(F’zﬁﬂthwC(@b@H@H(@Hs)z,

roups contain hatic carb
PR HH e o O Do o s R DGHAGRATe
NIREHOPHAL @g@)C(éﬁ P LEBO(ETHR Y, TRAOINHEHIGHY tl@(ogtmtﬁ% or
contain 1 hatic carbon atoms. In Sti
anegpitioud! heshpssituterd grgtrpaqeleéte@ frompgiperodingi mipcrizgyhmaopphelin® Ci-
d Y r |
e e B R i, o, o
-@hthodolyvbnt s, "cycl oaI i phatic" (or "carbocycle" or
ycloal kyl") refers to a nmonocyclic C -C hydrocarbon
bi cycli ¢ Cs-C] 2 hydrocarbon that is conpletely

each mmmfmat eﬂRous intdapemnderiytGli Brs Foiig, €¥ClyoMe, EinCNs-G§fOH, -NH,,

SI n Ngé {}q(olbr%at akg%hOtfh’neb rest(ﬁ%f t(?ﬁe Frnt?ﬁsecul e

O@/H@@Hj HCH{@HI-NﬂGﬂCﬁ‘uaJrNH@@@H(@Hﬂ:aI-SDszby-QQM‘I(CYQ‘h@ropyl) -

nmbers. .Suita hatlc ups
PN S B Rk YL Rl A e B
piperiBiyil tpipeedingl, monshobisd, iphenlyk gphedyloxly, beatyk,eny)hnzykay nyI
roups and hybrids thereof such as (cycl oal kyl)al kyl,
yis O 9:2:(?

oal kenyl ) al kyl or (cycl oal kyl)al kenyl. [0010] The
each Rk depaidedtyatli Bh &t CE;, MeaBt, (bl dCO@HLINH,, AW@EE),, -N(Et),, -

Mot direnay St 4 apChnedh ‘fre Uidubydinot ©
N’ﬁ‘&";%*%aﬂ“’ﬁi‘?’?ﬁ“ﬂ?“ﬁ%‘“ﬁﬁMMC@Hﬁﬂ I
ofipiEH b EeH  pPemehd yCEH N O(i’:XF&‘MeE‘yBr'COCH%
optoNAlly sabstAned preabrid6r optichAlyQadstinied beni@égr ocycl yl ™

[0029] In still other embodiments, the methods described herein are useful for preparing

compounds of formula Ia wherein x is 1 and R is at the 7-position of the quinazoline ring

and is -Cl, -CHj3, -CH,CHj, -F, -CF3, -OCF;, -CONHCH3, -CONHCH,CH3, -
CONH(cyclopropyl), -OCH3;, -NH,, -OCH,CHj3, or -CN. In yet other embodiments, x is 1

11



"het erocycl oal i phatic", or "heterocyclic" groups.
[0011] The term "heterocycle", "heterocyclyl",

w0 bwbeedoay cl oal i phatic", or "heterocyclic" as RPSEUS2005/045506
herei n neans non-aronmatic, nonocyclic, bicyclic, or
tricyclic ring systens i n which one or nor e ring

and R0 O TR AL L° 0% RO P8 SRy o oot BB Jor T

OCF;, foetiey &OYIﬂI-Q@Hb phhaiahﬂn othef emlii'tﬂhﬂd’nmyﬁsl Ii and Rjns)a.tphd“ihposmon
three to fourteen gng menbers in which one or nore
of the,quiazqlup g and is methybt er oat om i ndependent Iy sel ect ed

[0030f I OMR R¥ME R0 adthdr bodiinkhtO0E rs,pqs&aznhps}rxhgr Ys,0, andl aAET
ring in the systemcontains 3 7 ring member s.
is at theghposition d theguipazalive é‘%&’ido‘ﬁimeﬁﬁéns one or nore of
[0031?Xy gﬁdﬁord%lél th Y&t an{)‘th&rr AR BimeR!) BRANANIAS desLfibedll HetefPAte useful for
i ncl ud |ag any oxidized formof nitrogen, sulfur,
prepapeqreonnds of Sgrmylalpcon; t he quat erni zed form of any
basic nitrogen or; a subsuitutable nitrogen of a
het erocyclic ring f kampl e N (as in
3, 4- di hydr o- 2H ) yT) Nﬂ s in pyrrolidinyl) or
NR+ . (as in N-subs idinyl)). [0013] The
term "unsaturated", as used|h tJein, neans that a
noi ety has one or nnre units Qqu)unsaturation. [ 0014]
The term "al koxy", or thioalkyl , as used herein,
: refers to an al kyl group,laas previously defined,
. the prinC|paI carbon chain through an
ormu%%%%@%ﬁ?m%@k or sul fur ("thioalkyl") at om [ 0015]
whereline t er s hanaIkyI", "haloalkenyl ‘and " hal oal koxy"

co s R RR P My R Sty R, FOERAELS

pip¢ratinigdrdd reepiperézin-Cy] (cBy, wherein Cy is [oﬁﬁ)ciﬁ]ly Jibstitbed mith 0-4

"arﬁl Fﬁed alone or as part of a larger noiety as in
OCCHIFRIRYI ® ) "aral koxy", or "aryloxyal kyl", refers to
each Rbie @iy pdnidentlytG1cRG Fj CFs, @He -CHL,CHE ION; -COOH, Sy(EHB)rs-N(Et),,

vin o urt.een..ring S,
Nkt Cp ol ol rehDarh HE Ey A a0
-SOYCHDELS) 430@@1_?_{'(31{3020@02?(“:*]@%’ smgmgntecb)mmﬁcmcm)z,

[i
IRy b Bt TR el arcin
NECYOCH3]-s0)RCENS Coottem—grcu@r BG(ODNHQH&YH% ms(oasmcm, or
def i ned herei nbel ow. 8% L1 éerni hetei q%nl .
an Quuignal s Bstigredgoypgelecis figm -giogEtinyopiagrpingd magpholino, Ci.
+alkoRy Shedyl ahkilioxyPbenzICbédk Paky, LeHkoxhexyT, 8§redy$, -CHypyridyl, or
nnnocyclic bi cyclic, and tricyclic ring systems

i3781Y% total of five to fourteen ring menbers,
xis IWherein at least one ring in the

each R%is independently Cl, Br, F, CF;, -OCF;3, Me, Et, CN, -COOH, -OH, or -OCHz;

' yisOor1; and

each R is independently Cl, Br, F, CFs;, Me, -OH, -OCH3, -OCH,CH3, -CH,OH, -
NHCOCH3;, -SO;NH;, -SO,NHC(CH3),.

[0032] In certain embodiments, the methods described herein are useful for preparing

compounds of formula la:

12



systemis aromatic, at least one ring in the system
contai ns one or nore heteroatons, and wherein each
WO 200g/06G044 he system contains 3 to 7 ring nmenbePSr/UIInes/ 045506

term "heteroaryl” may be used interchangeably with the
term"heteroaryl ring" or the term"heteroaromatic".
[0018] An aryl (including, aral kyl, aral koxy,
aryl oxyal kyl and the |ik or heteroaryl (including
het er oar al kyl r(*j%, h@%ﬁyl HKoxy and the |ike) group
may contain one & uents and thus may be
‘optional ly substituted". Uil egs otherw se defined
above and herein, suitable s gltuents on the
unsat urated carbon atom of an ryl or heteroaryl group
are generally selected frgm hal ogen; -R -OR - SRO;
phenyl q%Ph) optionally substituted with R -Q(Ph)

or Suléi‘;?{qsé‘f‘rsa ¢0fsubsti tuted with RO; -(CH2)i-2(Ph),

wher@ptional |y substituted with RO; -CH=CH(Ph), optionally
substituted with RO; -NO2; -CN -N(R)2; -NROC(O RO; -

Cy is nrpybstasytrd pipe el o) N(lR)l 2nd y jE(S) N(R) 2; - NROCO2RO;

[0033] NR%NBQQ‘O) rg)ng& embNﬁﬁNE%Qw&B)hoas des&\x'%él}lﬁ@r{;@?a@useful for

prepari@g e)rmundsqf(ﬁqrm(uk) a2 0( S) N( R) 2 - OC( 0) N( R) 2
-OC(O RO; -C(O N(OR O) R:y C(NOR) R, -S(O 2Ro;

-S(O) 3R0O; - S2N(R) 2; RO; - NRSO2N(R)2; - NROSO2RO;
NORR G N e )2 -MO@ko; -PQR)2; -CPQR)2;
- (CH2) 0. 2NHC( O ptionally substituted

wth R -Q(Ph) optlonally sybstlituted with RO;
-(CH2)I1-2(Ph), optionally su \qstuted with RO; or
- CH=CH(Ph), optionally substitutéd with RO; wherein
each i ndependent occurren®e of Ris selected from
. r oge tionally substituted G aliphatic, an
orsm%geu git:ﬂ%rﬁ?fgd 5-6 nmenbered heteroaryl or heterocyclic
whergin:ng, phenyl -Q(Ph), or -CH2(Ph), or, notw thstanding
s S S NGB PR ISR DS, o
[0034] ak eQorhmyeadshd formiutalatakeeprapased geherhlly ashiepiated &ic$chBiie 1, below.
Scheﬁrgupi s bound, to forman optionally substituted 3-12
ered saturated, parti all'y unsat urat ed or fully

b=d

(R%. unsat ur at ed ocyclic lgl cyclic rings; havigg 0-4H
@\et er oat ops irmgependent I y k| ect ed frd s)hl tr Egyen, lwf@
xygen,+ or ur. [0019] titue
aligshat i ¢ g of R arle s g N2~ NS A, RO
4al i phatic), €;| -4al i ghati c) hal ggen,
Ci ~ali phati c, (G _4aliphatic), NG, CN CXH Cq

2(C ~aliphati c) O(hal oC _4 aliphatic), or

al oG - 4al i phpatic, wherein each of the foregoing,
groups of RTs unsubst ituted. 10020] An aliphati c or
het eroal i phatic group, or a non-aromatic heterocyclic
ring may contain one or nore substituents and thus may
be "optionally substituted”. Unless otherw se
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defi ned above and herein, suitable substituents on the
saturated carbon of an aliphatic or heteroaliphatic

w@emapee0as of a non-aromatic heterocyclic ri ngP@I/ES2005/045506
sel ected fromthose |isted above for the unsaturated
carbon of an aryl or heteroaryl group and additionally
include the followng: =0 =S, =NNHR *, =NN(R ) 2,
=NNHC(O) R , =NNHCO2( al kyl ), =NNHSQ2(al kyl), or =NRf,
where each R* is independently selected from hydrogen
or an optionally substituted C - aliphatic group.
[0021] Unl ess ot herw se defined above and herein,
optional substituents on the nitrogen of a

non-gr omatic heterocyclic ring are generally | ect,
from- R+, -N(R+)2, -C(O R+, JICO2R+, C(O)C(OS?q I g (R,
OX C( O) B+,_- SCPR+, N{¥R4) O
N~ N(R+) 2, or -NR+S N 'n R+ is hy grko

g tic, optionally
substi t uted phenyl optlonally sub t'guted - Q(Ph),
opti onal | y(Rsubst ituted -CH2(Ph), opt Fohal | y
substituted -(CH2)1-2(Ph); optionally substituted
-@ECH(Ph); or an unsubstitutgd 5-6 nenbered 5
heteroaryl or heterocycljc ri [ one tog f

h
(0035h ot SHBEROTALOY T RRBISE RREHE R PEBPLEY BAPHIgFOBRgYno! fomula Lo

As is Plabil PGP RrentOfuch BbthpundO6f, ford@llial JdsE ded dofrpBunds of formula I
definition above, two independent occurrences of R+,

wherei R e~ QEnng efs dingny ekif! "brheartf“f%}derﬁfoggt}sé‘iar # VIR

compb @S Bf foRARA D& Wik R*HNGhG UMD 40 pWphieh f1BRGHeitedi6IHr a
i's bound, forman optionally substltuted 3- 12

suitabygssal dhezeot ysing matheds, kngp i 4e pif- Biercaenpias e Oterumaly
mtenyéamt 6 ﬁéicd&ma%xsh glﬁmare 1&9%%&@9 IAls G dNRYdi1 Oa inﬂble

het er oat'ons i ndependently sel ected from nitrogen,
leavingeyepris a ehemtiel marety haig epdibysdisrbaead by g BERE inspming sherpipdd

I | f e d
mmet? Sﬁ’i@aﬂe H%avgr{g%ﬂ'&lég bre vt@lpl&ggﬁgr% the Ecnllgi?a seg Aﬁ(/zg]ﬁgcflbc ﬁlg’

.Chemmﬂydgemy Marchl 4 pﬁétmm 351-8H, Jolm(\bleyaanﬁé;ﬁm, ey, (19%4pand
" [ i
oy R Ay o PRy €0 o iy v

1999 tthnecdnwme@othrcg wBMhakd ipbapirated h@glpévy offerRace s

- ns t ut 0. n"

[0036:]l ef g§ eavmg g?OLgS 1%??1'“1 Bstbaﬁegﬁdgﬁlggtl e}cf: gdr Eon C hgl?%! % hat may
sulphbﬁylcﬁxyl, bylos:atywnh&tladecbalkﬁaﬂ;@hooyieomlonﬂb'rsgbsmutc(galbefnylsulfonyl

optioff st AR BREa e 4BaBTn MRS 31 | o6 above, in
[00370 rrEI‘lﬁ:rxbnndildﬁemlsg grbmnamtlierpbrndl@iaceé by a warmux:efsn@énemo form

compﬁgx}dél ormgl?f {[glfgeﬁ Q&Xlégt he?ec}/a?edt 29 ﬁersth??la/ n{ g)g%p ed

mtenhehﬁye ars&omttem tot a()suftﬂflmeaﬂn g) @ltOll]Q raadahgty stihsttidnat gdup%-nﬂa& be
red saturat e@eT artl %1 unsat

incorgRGEg (i ATLASSFORIEY B PEMGP T BrDT D! oL Fitofing Tk imele
said 188419 @alpyitbeidigRPEIIERM dg¥n, SeaRa ke OmbiegMumalkyl aggdty, CN, a
carbony i nbicts NI NE(CHs),, N(EOz, NH(Pr);, HO(CH;),0CH;, HCONH,
HCOOCH;, HOCH;, HOCH,CH;, HCH;OH, NH;COCH, HSO,;NH;, HSO;NHC(CHy),,
HOCOC(CHs)s, HOCOCH,C(CHs)s, HO(CH;),N(CHs),, 4-CH-piperazin-1-yl,

HOCOCH(CHjs),, HOCO(cyclopentyl), HCOCH3, optionally substituted phenoxy, or

optionally substituted benzyloxy to form a compound of formula I. One of ordinary skill in

-
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[ 0025] Exenplary rings that are fornmed when two
i ndependent occurrences of RO (or R+, R, R or any
wo@rdvenconas i abl e simlarly defined herein), arerPtEKSW05/045506
together with the atonm(s) to which each variable is
bound i nclude, but are not limted to the follow ng:
a) two i ndependent occurrences of RO (or R+, RL R or
the arawypuldtablse recognizeabhtahese giohpyhay Wetfctiveea! inerder m)affetiashidar e
di l%oqu to the same atom and are taken together with
PR atomto forma ring, for example, N(R)2, where
[003%)0t ha@otting e ateBerembBlimaninf tiekeesettagentiar, thei thdihddedescribed

.nitro atomto form i peridin-1-yl
hereifyprs pet il pregaying gompaypR | o7 AP s Aol 1) ¢ wio

i ndependent occurrences of RO (or R+, R R or any

other variable simlarly d Nved herein) that are

bound to different atons and are taken together with

both of those atons to formM ring, for exanpler _, o

r these two occurrences Nal @ aken together with
t he oxygen atons to whi hey arje bound to form a
fused 6-nenbered oxy NINTI My ring: It will be

appreci ated that a variety of rings can be
formed when two i ndependent.- oCeurrences of R (or R+,
R, R or any other variabl ggsjmlarly defined herein)
are .t aken tog&ther with the aton(s) to which each
whergip rR dpmethykor hydieeensand K hefluorineovdisees det ai |l ed above
[0039}" € ARLorkink & WRthet Gntifirhdntbf thé Bresdnf Biebiltiok th& R thods
ot herw se Stated, structures depicted herein are al so
descrihed herein@re ysefulifps peephringgesppend(od feymulaeY Ao apgastpopnd of
ﬂnmggﬂéﬁﬁreoneric, and geonetric (or conformational))
ornms of the structure; for exanple, the R and S
configurations for each asymme®hic center, (Z) and (E)
doubl e bond isoners, and (Z%?ahd/ﬁﬁ) conf or mati ona
isod%rs. Therefore, single stereochenical isoners as
wel s enantioneri c, diastETaneric, and geonetric
(o nformational) m xture t he present conpounds
are ythin the scope of the fhvention. Unl ess
seOBtated,——'—aII t ikc berms of the
gomposdsiof the invent| relw gthin the scope of the
R3” . . 3 .
i nventi g Addi ti onal IR/, Tnl &s I‘WI se stated,
eg” depi cted hereinare glsesnmeant to include
conmpounds that differ only in the presence of one or
myL41i sotopical ly enriched atgns. For exanpl e,
conpounds having the present structures except for the
comprighe headdiionad ptepplir ogen by deuteriumor tritium or
(a) retaaﬁlgra%glnﬁgm ForRfulaag AW WillYa @idHCnci@lindef Sai@blklafifRd
carbon are within the scope of this invention. Such
coupliegmenditions: are useful, for exanple, as analytical tools
: . i L i o
e o e R SR PRI K, RSB Bydpeen
[0046]or oramp ambodjmensrnb comprmings offformmld ¥, Ris isopropyl, R” is methyl, and

R’ is hydrogen. In another embodiment of formula V, RS is t-butyl, R? is methyl, and R’is

hydrogen. In yet another embodiment of formula V, RCis isopropyl, R’is hydrogen, and R -
is hydrogen. In yet another embodiment of formula V, R® is t-butyl, R® is methyl, and R’ is

fluorine. Or, in formula V, R® is t-butyl, R?is hydrogen, and R’ is fluorine.
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la or suitable salts thereof; wherein: Cy is aring

selected from CC dd ee ff gg hh 11 JJ kk U nm nn
wehes@in Cy i s optionally substituted at onePOI/USINE045506

substitutabl e carbon, nitrogen, or sulfur atons with z

I ndependent occurrences of - R4; each z is

o TR oo B o BRRRE R Do g
commcﬁi-leSRi ;)rgam&nts-(methym\l(fﬂbriciezmm,@@!tatg 2,
l

T T M
skilleh &t e @ﬂ(sﬂb? ?(ﬂi/ladl EBIDB" MQH €L DG@[‘@'H!DE}!@] um:lrga}nima(tuch as K,COs,

a et
Na OB a0 P pharEb PR Gy Honi ey iy Hrsmhe dmideegie- -
DMAP@tKYdnd a%uitsbldredstior &pdpefatird Gronnolene petatet thin M@I°Op&d,a
suitab(lz%g%ilére_(g&?ﬁs %i% 'nﬁ%g@ce%’\grgn)@éth() ﬂnﬁ e;n%%é?g?ti;\ﬁos psrg)a’ring
compblidds of foNﬁthhe m@@eﬁ’olventWﬁe tBe cAApliddageits bRMEDd ynd

substituted group selected fromGC -C alijphatic, aryl,
HOBH, Begy grattoase is fapesiyimonpheling, the amasehelrdis suicegiadnite

temp@htile@ rdomAtkipdratuiret eroaryl G - C al kyl ,
cy cloaléghatlcCI Ceal kyl , or

[0042} et ngaghersaIboBmEns &emeéyslfwrer comprisethe step giformine F‘éalt of
the cdn@%{?@ G%HBILIX vhah Q&Géhbome&m saI{It' iNa %e}hagesurfg;l'gwl&a)t

[0043) 5 @mfwrc}ngy sklﬂm;qe art wgqﬁ'recogwmat comp@ﬂq@ rf gongula Mupay
be pré)%um &g:)(hghg ]ggwn)lg the aP ( QM &Ranc)zzzfor pl%Fe(rQ)g%ng@und v,

, ti1 onal
wherfsm Bs tsiisprap] @frtdm;yl,éhﬂl @@tl@dcmliym@bl@révmb&meﬁ écid. a)r/y |
|
mterxﬁe?lli/zﬁ%@c@éﬂ%% ;f(agt%?lj Egslteg ?%g% bvﬁ&t@%hg{bgi?rﬁldg %dpﬂﬁ??e’a&ents either
with @yw:iltlvat addbdhoriga@ orGnerizdnyic, bagy arldan e vardsyye ploiingsindt usedprganic

solveﬁt kYn dne%ﬁx%oc? %%Ht Qﬁé:rgﬁ]rlﬁ@ 18%?(?3%?’?0{1& 3f %ﬂ%@lgﬁyﬁ‘?\gﬁ&ﬁ be able to

gen or an optiona ute
make the couphng partner isocaproic acid from leucine by known organic chermstry

techniques. Finally, one of skill in the art would recognize that the free base of compounds
of formula V may be converted to a suitable salt for further purification. In one embodiment,
the methanesulfonic acid salt is useful for purifying compounds of formula V.

[0044] In another embodiment, the compound of formula Ia is produced as a salt of a
sulfonic acid or a dicarboxylic acid. The specific sulfonic acid or dicarboxylic acid useful for
producing the salt of compound of formula Ia may be selected from acids known in the art.
See, e.g., "Practical Process, Research, & Development," Anderson, Neal G., Academic
Press, 2000, the contents of which are incorporated herein by reference.

[0045] According to one embodiment, the compound of formula Ia is produced as a salt
of a sulfonic acid. Exemplary sulfonic acids include methylsulfonic acid, p-toluenesulfonic
acid, etc. According to one embodiment, the compound of formula Ia is produced as a
methylsulfonic acid salt. According to another embodiment, the compound of formula Ia is
produced as a salt of a dicarboxylic acid. In one embodiment, the dicarboxylic acid is
selected from oxalic acid, malonic acid, succinic acid, maleic, or fumaric acid. Or, the

dicarboxyclic acid is oxalic acid.
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[0046ﬂ nde[B EFTtEhEP P diRInE:

group, a 3-8-nenbered saturated, partially

unsaturated, or fully unsaturated nonocyclic ring
whaocng0@®+ 3 het er oat ons i ndependent |y sel ect edpdT/082005/045506

ni trogen, oxygen, or sulfur, or an 8-12 nenbered

saturated partially unsaturated, or fully unsaturated

cyclic ring system having 0-5 heteroato
Hhe s F R A AT 9P GRS SRR forpreparing a

compSMldidfform@laTat WO occurrences of R are taken together

or

with the atonm(s) to which they are bound to form an
optionally substituted Y12 menbered sat urat ed,

partial | y unsat urat gthixy0OrN uldy unsat ur at ed nnnocyclic
or bicyclic r|n§¢%€‘i Q:14 beteroatons independently
sel ected from nitrogen, %xy eﬁ‘ or sulfur. [0028] In
ot her enbodi nents, the neth gescribed herein are
useful for preparing conpoundsRaf forrmula la:la or

sui tabl e salts thereof; erein: Cy is azetidin-1-yl

(jj), pyrrolidin-1-yl (ff), piperidinl-yl (dd), or
a spitablersaltitherepflyl (cc), wherein Cy is optionally

Wm:reg;ﬁrbstltuted with 0-4 occurences of R4; each R4 is

i ndependently O, Br, F, CF3, CH3, -CH2CH3, CN, - COCH,

CytsaN@@Isbl@)tQierIN(Et)Z IN(i Pr)2, -O(CHz)20CH3, - CONH2,

N SO2NH2,

Ct—ng')’;OO_ﬁBZN( CH3) 2, - SO2CH2CHS3,
%( CH3) 2,

- (OH) CH2C( CHB) 3,
cNHCOOCH3, - Gy C(CH3) 3, - COgy CH2) 2CH3,

C(O)NHCH(CHS)Z C(O)CHZCJ;!;E;W or an optionally

wr“substltuted roup selected rom - pi peridinyl,
pi peri zi nyl /thO|InO 314 oxy, phenyl ,
(;J p henyl oxy, ben benzyl oxy, cyclohexyl pyridyl,

pyr|dyI C}chlaz X is 1 or 2 each

gg occurrence o RB is |ndepeﬁgently a, Br, F, CF3,

Ay

AN 3
Rﬂ{éfr <§éiﬂﬁz [Tziga gg%?

- OCF3, Me, ,CN - COCH, -NH2,M,,N(CH3)2 -N(Et)2,
Nt‘éPzr)z - 20CH3, - CONH2, - , -OH, -0OCH3, -
CH3, -CH2 - NHCOCH3, - N (CH3) 2, - SO2NH2,
H(cycl opro % CON HCH2CH3, or an
optlonaIIy substﬁ dted grqng{%ele ted from -
pi peridinyl, piperizinyl, nof holino, phenyl,

Bhenyl oxy, benﬂyl, or benzylo

|

] mm nn 00
and Cy is optionally substituted at one or more substitutable carbon, nitrogen, or
sulfur atoms with z independent occurrences of —R4;

each z is independently 0-5;

each R* is independently halogen, CN, NO,, -N(R’),, -CHoN(R’),, -OR’, -CH,0R’, -SR’,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R’),, COR’, -NHCOOR’, -
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y is 0-4; and each R5 is independently Cd, Br, F, CF3,

Me, Et, CN, -COOH, -NH2, -N(CH 3)2, -N(Et)2, -
WONEG0R0g6B44 - O( CH2) 20CH3, - CONH2, - COOCH3, - OH, P@QTbER2005/045506

- OCH2CH3, -CH20H, - NHCOCH3, -SO2NH2, - SO2NHC(CH3) 2,

- OCOC(CH3) 3, -OCOCH2C(CH3) 3, - Q(CH2)2N(CH3) 2,

4- CH3- pi perazin-1-yl, OCOCH(CH3)2, OCQcyclopentyl),

- CORI3 ; SPHR c)n af zhyomsluhxﬂlyl stllnsh&nisdrgnmycg: ted frompﬁli(bmlajhh@c
SUbiCheﬁgotﬁ?y cy prtr%ttl%h%t r%Q ég(JéllrlPlgltlgt lb etﬁa rleheberoe lFl‘
f%alpylga@/aroalﬂxg)aﬁmmumgﬂsoﬂfetefmnymbhlmhhtacmm&yln X is 1
R)d |s at the 7-position of the quinazoline ring
XB¥%is -, -CH3, -CH2CH3, -F, -CF3, - OCF3, - CONHCH3,

ea‘c@@"ﬁ@h@e@kﬁknﬁy KE3Mek, aO1e, Ny, AR )b, -CHEHS),, -ORi2,CH,OR’, -SR’,

] h d
RV G 7R SOSR Bro GRS orohe REOR s
@bqR" %N(R%@hﬁ optivally s@hsdituted selec@®Hdm (grc6a1 hatic,

. In certain other enbodi nents, X is and R3
i §ryéethet6ﬁ@rﬂ»cgél§ﬁlmhew Beteropelsliphasisryle Ceallod, ‘gf?aomécr
Rth; cy&QQﬁ;QJanétgc(@Gaﬂtwgr ﬁe@br@crﬂf@foh‘l?ﬁhagdlﬁf@hl wpt, Cy is

pi perazin-1 (cc), yis 0, X R3 i3 at the
yB-Gdsi tion of the quinazoline ring and is methyl.

[QQ%O &GO iy hRoYdt cﬁnﬁbt‘eﬁ(l@ sz:cmmth -ORE -CH,0R’, -

ds descri bed herein are usefu gre paring

conpﬁiim&‘sﬁzﬁR FISREORS -CONR 2 oﬂ%ﬂﬂ@dbl @C R +-§ORhe Ok,
wher gj NE fg‘(l)z(kpt PRSI UBRhH dwszecbfr@ @Rseknm@ﬂ

fromazetl yrrolld
pi pePDER M, Qﬂ’o@d)d)or agpptmnpléy albﬁtnuttdgﬂouk @Qiﬂ)Cte gi-n Qy

is I u hth. Q- p S
R L
O, he@E@IryIC:-Realky ] 3y BloaligNatiC) Cealk i drihelegocyclonl DHRYEOCHS
) i [ “OH, -CH2OH, - NHOOCH3, - SCRNHR,
-sogi%@%é . . SORCH(CH3) 2, - SO2N( CH3) 2 - SO2CH2CHB,
eacBEHuEEh2GHIRCHINRperdeEn ) IMACHERLTHK DHD}idnally substituted Cy.¢

: %&%&@%,%W%é é?tﬁr%%ﬂ@%%t%} gﬁ’lly unsaturated

- @b NHGH(ifgvihg 0-Ché}aHA G degandanly aglbdtehfadrh yitrogen,
substituted grou el ected from - i idi I
pIOﬁég,einz?rﬁy ?ur %ﬁg IP?{Bbera satuaaé?ck E'Si{yxgl y ‘H‘é?r}%{/ﬁated or fully
p lmaghyllr@twblcmla 2k sySeenEtimpOss het@bﬂcme hxah@nyémly pyledtet/from
- CH2pyri d}/ or
nitrogen, oxygen, or sulfur; or:
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
comprising the steps of:

~ (a) providing a compound of formula II:
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-CH2t hi azolyl; x is 1; each R3 is independently O,

Br, F, CF3, -OCF3, Me, Et, CN, -COOH, -OH, or -OCH3; vy
WO 2000066014 and each R5 is independently O, BrpCFHUSIOH8045506

Me, -OH, -OCH3, -OCH2CH3, -CH2OH, - NHCOCH3, - SO2NHZ2,

- SO2NHC( CH3) 2. [0032] In certain enbodinents, the

nmet hods descri bed herein are useful for preparing

compounds of fornula la: Il or suitable salts thereof;

wher ei n: i § unsubstituted piperazin-1-yl, x is 1
méﬁﬁ“@”??“&&“?gOSS] In certain other enbod?nents, t he
whatiiods descri bed herein are useful for preparing

conmpounds of forrmula la: la or suitable salts thereof;
X {ifstei n: Cy is piperazin-1-yl optionally substituted
4R RE RAnddiptideg®maldgeh, (M, NO,, iN(RY), ATHLN(R'%, ©OR’[ @3B4R’, -SR’,

gggﬁgﬁgggxﬁﬁgiornulﬁ la are preﬁargdkﬁgggyallégﬁa

Scésie, -soat@y &%ﬂ'oﬁﬁ&laﬂy g@,@@n@h groRpaekddkorp CEoaipRdic,
conpounds of formula |a. 'S readll& apparent, such

c 8rhawERs by e lopllinGe, h%ter@%k@w@ﬁa g CebmbblmereyICi-
f@%mlacyklom%ﬁédﬂ Ry, 8 he%cy%@hﬂfitldﬁlﬁtﬁﬂlﬁﬂy skill in

the art recogni ze that a variety of conpounds of

ﬁd%%u!a I : mhereln R5a is other than -OH are prepared
edch QE}SI 'H&e@ér{'&gﬂ{ﬂl)aﬁa% n, AN, Q\IG Uinj@b), e Cff‘@lh R ? thl@ofCH&@Rn gdsr’,

met hods known i n the art. For exa h group

of CHRRér ARGIQR e- @M@y)zbé(%%}zt be LR (GRS -
I Qb Qﬁ%g Fei_ It a ’

group s)g’a%%(r)n&scal rm)ldgtR y) t (O)&?Igyr (Z‘gbﬁ dlﬁl E’E@g(gléd

b;POz(aR’dzes@P@@l hnarasriopgoraHe sribstéitedgiaap yeleatrd firerp Ce Coaliphatic,

%%Y glﬁ%rec%;% §10§1§ %&%\% Ih!ete%%%llgﬁt& mr i'g’ alﬁyl qﬁteé%?ch‘"
p ﬁlaalBﬁleBEﬁl,xph&om Qiialkegly oahmbr@nballmamcm%ﬁzl} agchd:
ea&ﬁ%@granc& o? IR\ZI 15 d%g dth lﬁ%{r}‘)'sg'eg . {T%Atc@%&?ally sl‘r@slilgl(felﬁ P Cig
aliphatic group, a 3-8- membered saturated, partlally unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
" nitrogen, oxygen, or sulfur; or: '
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
and
(b) converting said compound of formula II or a suitable salt thereof to a compound of
formula Ja. _
[0047] In certain embodiments, the method of preparing a compound of formula Ia or a
suitable salt thereof from a compound of formula I or a suitable salt thereof further
comprises the steps of:
(a) protecting the hydroxyl group of compound II with a suitable hydroxyl protecting group

to form a compound of formula Ila:

19



1999, the contents both of which are incorporated
herein by reference. [0036] Such | eaving groups
w0 niwbaoel®g4 but are not limted to, hal ogen, al kexyUS2005/045506
sul phonyl oxy, optionally substituted al kyl sul phonyl
optionally substituted al kenyl sul fonyl, optionally
substituted aryl sul fonyl, a®d di azoni um noi eti es.
[0037] The suitable | eaw npy t hen be
di spl aced by a variety 2EGt o f or m conpounds
of formula | . Thus, itXw appreci ated that after
t he hydroxyl group qh%knternedl ol 6 is converted to a
suitabl e | eaving group, a variet ‘& functional groups
may be incorporated to forma conpou % of formula
having a variety of R a gggups. For exanple, said
| eavi ng group by be displaced by hal ogen, a hal oal kyl
or g5 pigable sagﬁheﬁqqﬁw noi ety, CN, a carboxyl ate noiety,
' w@%gm NH(CH3) 2, N(Et)2, NH(iPr)2, HQ CH2)20CH3, HCONH2,
HOCH3, HOCH2CH3, HCH2OH, NH2COCH3, HSC2NH2,
Nmpl@lhsmxylmmemys: HOCOCH2C( CH3) 3,
X is ) 2N(CH3) 2, 4- CH3- plpera2|n | -yl, HOCOCH( CH3) 2,
cycl opentyl), tionally substituted

cagihBhisxaydependershitickngan. IGN. ﬁﬁbsﬂ‘RRdbe@Hﬂ‘éﬁRz)yJ O 0B
‘{Eﬂl’%ﬁnd BoR ONREGR! (BOI\Q@T1 2,°6C@ﬁ\?{k”)§réb§k'l~hllcd)6khe

moul al sb recoghi z at these ‘groups nay
aeiQ:Rat-8Q:NR oraden Optmnalﬂ}f substitetad grodp syhicieddraant C{aOPJ‘BlsP

A

R L S S S S

pC@ﬂaﬂ iaygloglipipiniheCchlag; dr P@tertayslualtpahﬁf:éllfa:hlkylt her eof :
% 1 wherein R3 is nethyl or hydrogen and R5 is

PI'wori ne or hydrogen. [0039] According to another
| eaemhbdumpdmdeﬁtl)tl’mk)gpn €3 MO, MN(BHL,i-GHNR R, OR h€iROR’, -SR’,

or s R ROk B LR GAR2Y |

COMUN(RY )ELQNR;WM dOP{(D)(GR )5 FH@)@R 2i4 @P(Oﬁgﬁk’) : -BE)OR’, -
ormula la

PHBF Yot & i deRalbnPhyMedhare RFd fme el e

| 8ryl, %Bt]?fda@&' | cy6lbatiphltit!, HteroR3@1daBpHaet, thCpcéthd,rlﬂ@:ﬁmrylGnd

RS is uor| 0040 n nent

s O e T e
eabBbétytrenc@ U RRE 1hcfep$bﬂdﬁt@g@ﬂro ngoﬁﬁhQithﬂ’al 19 @Eﬁdtu@lﬂl Of

formula V, R6 is t-buty Rg Fethy (Pd Fﬁ

aliphatic group, a 3-8-membered saturat partla ly unsaturated, or tully unsaturated

monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or:
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
(b) converting the the ketone moiety of the compound of formula Ila or a suitable salt

thereof, to a suitable leaving group to form a compound of formula IIb:
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hydrogen. In yet another enbodi ment of fornula V, R6
is isopropyl, R3 is hydrogen, and R5 is hydrogen. In

wQ edocaeoiher enbodi ment of fornula V, R6 is t-but/ys2005845506

is methyl, and R5 is fluorine. O, in formula V, R6 is
t-butyl, Ris hydrogen, and R5 is fluorine.[0041] In
one enbodi nent, suitable am de coupling conditions

i nclude a variety of conhnnly used organi ¢ sol vents

(such as net hyl ene ¢R \ﬁle et hyl acetate,
acetonitrile, DM, rC|aIIy avai | abl e am de
coupl ing reagents No e skllled in the art
(such as EDC, BCPP)XBCP-CI, etc.), inorganic

(such as K2CO3, Na2CO3, Cs2 ﬁr organlc bases

(Et 3N, Huni gs base, N-nethyl rmrB bline, imdazole, 4-
DVAP, etc.) and a suitabjg reaction tenperature (from
0C to greater t han 1000C) and a suitabl e at nosphere
oragyiblesltahareotni tr ogen , argon, etc.). In one
whdrhqdi ment for preparing conpounds of formula V, the
organi c solvent in DMF, the the coupling agents are
P@D@ﬁawdledBﬂTOXﬂh?éOt@‘rt@am%lpbase i s 4-met hyl mor phol i ne,
it nitrogen adn the tenperature i s room
L 15%@&2&3?@9&%&@2 I n anot her enbodi nent, the nethod
x isWr4;her conprises the step of formng a salt of the

ear%lggg%qn&p r¥def1t%r 1T \EN, IND O @ﬁél'zllgﬁﬁo die, s8t,brr SSR,

anesultonic afld salt. [OO or di nar
s kCHiSR’ OO’ aﬁRQQRl b cﬁ@lé@ogm N®Ra: CORpNHEY

f ’ ic,
S5 T8 0 JORPAAF 08 BARSHS IR LA
Raryil, Shetempﬂ,(lpylloalmhaﬁlc-, btttlyobyclqaheha@lermﬁﬂcﬁaﬁlkﬁ heteavard6i-e
t d t
Sl SR el PRI R B R et <

y%lot:h,er with or wt hout ?dded or ganl c or inorganinc
BBRC Rl L N LR LA o s
OREHSR’ SJNHG(?R - GQTé(RaTzI-S@)QIN(R he-CHIOR, t@m;@oﬂm
r,i C Lo e wn
SRR RO B, FRIRRP e PRBIORIT PP ERIE PR
t peRN}, -OPO(K ).l &CAGPiiGallYy hedstifiteed gfcrupeelbca&lefrmﬁ C,.Cealiphatic,
Rt I A R S T e e sa@qhg_

n@ﬁmﬁﬂe%léld‘aﬁﬂiaﬁc@ccédlksabf hdterow&ﬁm;bhaﬁarl @dncyf yncng
conpoun s of fornula {10044 In anot

eachecEiTpELI R G indaPRsPdy Iareesh F LeRtgee 5{ “‘é“‘é‘gﬁ

S léll?ﬁ%\'ﬁb Grodpl £3-8imetbaied dhthaten! Iba@tla'i‘lﬁjludsatdfﬁted 2P ﬁﬂ]yfdnﬁiturated
sulfonic acid or dicarboxylic acid usef

prRARGEYChg ring Baving ¢-3 B?tereé%lé u}ﬁ’apf‘é*fie‘fﬂdrsﬁlﬁ‘ftsd {r%\m MPEEY

S%'x?é‘etneg QA I8 AAWRed Hufrkied, @ﬁrttlallysﬁﬁatuﬁte@ or fully
Practical Pr ocess, Research, & Devel op

Armw@qqd bigeelic rag sysiera eiec)-pheisatony Mepet"ﬁ%mb/éﬁ‘leeﬁ% fom
ItMEeﬁ,h)x§£e%, LigREPerated herein by reference.

two occurrences of R’ are taken together with the atom(s) to which they are bound

to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4

heteroatoms independently selected from nitrogen, oxygen, or sulfur;
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[ 0045] According to one enbodi nent, the conpound of
formula la is produced as a salt of a sulfonic acid.
waz@apbany sul foni c aci ds include nethyl sul f onPCT/881005/045506
p-tol uenesul fonic acid, etc. According to one
enbodi nent, the conpound of fornmula la is produced as
(©) di@]ﬂﬁ%@%ﬁ%ﬂlﬁb@]é@l@%&lpﬁaﬂtﬂ a sUhakIe OdinfiGety @ foARE BEkhpound of
i ment, the conpound of formula la is produced as
fogmalaflic: of a di carboxylic acid. In one enbodinent, the
di carboxylic acid is sel emted from oxal i c acid,
mal oni ¢ aci d, succiniga d mal or fumaric acid.
O, the di carboxycli Ci dN |sQf’>ﬁ3aI|c acid.[0046] In
certain enbodi nents, 2 i nvention provides a
met hod for preparimfg a conpo of formula la: la or a
sui tabl e salt thereof; whereirr is aring selected
from CC dd ee ff gg hh 11 JJ kkPDg nm nn 0O and Cy is
optional |y substituted atone or nore substitutable
carbon, nitro en, or sul fur atons with z i ndependent
orgcwifetlesdidberef, - R4; each z is independently 0-5; each
wideis 1 ndependently hal ogen, CN, N2, -N(R )2,
NR )2, -OR, -CHZOR, -SR, -CH2SR, -COCR,
PGNR@cmtable-t@wﬂ prytzctmg@cm( R )2, OOR, -NHOOOR ,
or an optionally subst i tuted
e §%gse{e§%§% from C - Coeal i phatl c, aryl, heteroaryl,
cyn{:‘ oaI i phafi Q.\Rﬁet erocyc oa/I\Kthatl c, ar yI G -C al kyl,
N’ﬁ‘éler oaryl ®Yal kyl, cycI®aly phaticGi-C 6al kyl, or
igrocycl oaI ati cCi Coal O xis 0-4; each R3 is
|ndependently haI ogen, CN, N2, -N(R) 2, -CH2N(IT) 2,
CCOR, -CH2OR ,dd SR, -CH2SR , ©€COOR , -NRCOR , -CON(R
) 2, OC(]\I(R”nw)\Z COR’” -Nl—m - S2R, -S2N(R ) 2,

l or an optloa ‘ﬁgbstltu roup selectedfromCl C
val i phatic, teroafyl, /CRC)IzoaI i phati c,
\Mzer ocycl I hat| c, ar G./C al kyl, heteroarylG- C

al kyl, cycloaliphaticCG -C al kyl, or
ff het er ocycl 0a#8 phat i cGi - Coahkyi :

4 »}R“h T N
|\/S Q’Q(R,;) ﬁ
(RY)/
ii i kk
T N o
. ) :
& Lk A
) </\ | \ 4
(R%), (R%)z
(R4)z (R4)
11| mm nn 00

and Cy is optionally substituted at one or more substitutable carbon, nitrogen, or
sulfur atoms with z independent occurrences of —-R4;

each z is independently 0-5;

each R*is independently halogen, CN, NO,, -N(R’),, -CH2N(R’),, -OR’, -CH,0R’, -SR’,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R’);, COR’, -NHCOOR’, -
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y is 0-5; each R5 is independently hal ogen, CN, NQO2,
-N(R )2, -CH2ZN(R )2, -OR, -CH2ZOR, - SR, -CH2SR,
WO NR@OR044 - CON(R )2 -S(O 2N(R )2, -OCOR , - QER/1US2005/045506
-C2R, -0CON(R) 2, -NR SR, -OP(O (OR) 2,
-P(0)(OR) 2, -OP(O20R, -P(O20R, -PO(R) 2,
-OPQ(R) 2, or an optionally substituted group
sS8DeRt, KD,N(RM, @ an @tiahalkyhalbdtimtedargaﬂp seleeted fromrin|Cealiphatic,

héi}i?}g) grd%fygcyéb%‘rpﬁxg & getgr% ahﬁrﬁﬁ% éC?EXal%(&%@lr&ﬂlCr

h ejﬁﬂkﬁ,oqyeﬂomlqihhm&fat(tgﬁl@yl- o&e&dr@blpalmhdnc@maldmlc urrence
of ‘E i s independently hydrogen or an optionally
M5&tituted G- ali phati c group, a 3-8-nenbered

eaSARE isat.(lwaendeﬁw ﬁaﬁigleﬁ mgacgy;me)g, -COREN R, -}ORJn—S}Hza)lRla,t SR,
nmonocyclic rin avin et e
e e DI RGO Ger RS ol SREORR. 1,
mesher egO%@(tRufz?Jr%g opticHally altkituted R %c&lé&éﬂ frcﬂﬁ ch Glsdhyhatxc
unsaturated bicyclic ring

st em havi ng
hebérhsistant: wﬂa@p@ﬁf&e ﬁ%tmcss%craéeltﬂéla W‘Sn@pﬁ“ﬁld&éﬁﬁoawmr

OXYARN, cyPloaipthfidtt,:C Qlkyl, by Q6GHiohIheesC, Usalkyl; ar e t aken
toge{%ﬂecryev?ilalt%l 1 he aﬁtoy S) to&\%hl cﬁﬂmt hey af?eybound to

yisdkth an optional ly substituted 3-12 menbered
ea%ﬂkuﬁﬁh&%end@m ll.a%gex SISO LRGeS, -CL N(RJ?]I JORMSELORAL SR,

m)nocyc I C Or Cl 1 C Il n haVl n et er oat OlTB

| G CRTRIGR sé1 R, SIONE m%@a j

s £ ORIRP §GIRI s n ;

> ol SRR SOIC0.dR6 BRIP ROk F) ?@w tﬁg?g%?
WREXR )1 -OROGRs)zoomm Oea@ﬁlleth@,tuteﬁ dee ﬁ@lecmd SVOIh &h Egﬂé‘ﬁhatlc

%%roawmﬁjhwgc& N{;hat g%éle] 5e8 eterél%lcl-
Cﬂg«hlk)’l dyieloaRaticC SRy, oF B@M}'ﬂoal)lﬁlatlﬁl @mlk@btﬂmd)nal ly
stitut e gr ou J
e e e e L
aralipl@iie @oab IayEI 8 Iﬂmtberedaatyﬂa(c‘d pa@iadlly Inysta,turated or fully unsaturated

g%%:?)%!cbg Flgé Eac gn-g% g hégroatoms in glge%ﬁg "El¥/ lecateci f Q hpogeﬂ,c
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or:
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
and
(d) removing the suitable hydroxyl protecting group to form a compound of formula Ia or a
suitable salt thereof.
[0048] Suitable hydroxyl protecting groups are well known in the art and include those
described in detail in "Protecting Groups in Organic Synthesis", T. W. Greene and P. G. M.
Wauts, 3" edition, John Wiley & Sons, 1999, the entirety of which is incorporated herein by
reference. Examples of suitable hydroxy! protecting group PG' of compounds of formulae

IIa, IIb, and IIc further include, but are not limited to, esters, allyl ethers, ethers, silyl ethers,
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each R5 is independently halogen, CN, N2, -N(R) 2,
-CH2N(R' ) 2, -OR, -CH2ZOR, -SR, -CH2SR , -NRCOR ,

WO 8Obp&8034 2, -S(O2N(R) 2, -OCOR, -COR, - COMR/US2005/045506
OCON(R) 2, -NR S®2R, -OP(O(CR) 2, -P(O(OR) 2,
-OP(O20R, -P(O20R, - PR )2, -OPQR )2, or an

alkyl @dﬂ&ﬂs Qirahik &}H:bsshhd Mk@@alﬂ!}l%rss &E{x&@xbﬁd off subliesters include
{~al i phati c, cf/ het eroaryl, cycl oal hati c

fomaﬁ"ét P RERPph AR ulfonyiss Epece Caqules elugs @éweltmm%

formd®d, EMbroabetsi Qﬁﬂl&d?&@&ﬂa@qhetgo@a&ﬂte t'9henylmethoxyacetate, p-

het erocycl oal i phaticCi -C al’kyl ; and each occurrence of

chlorgphenaxy gty drteminToDipRALR: 6g)éﬁpe@fangqﬁe 6-@— egwg;ppcythxo)pentanoate,
plvalé‘a't@@xrnhét C]E&i: a@ @ﬂokd%Q@tA e@bRHB otoRatd; U%nﬂﬁ{@b 688 Ibenzoate,

rate tially unsaturated, or ful fy unsat ur at ed
24 Gﬂm@bxlmrnzeaw icArpOPASAI S @J@thvét%ﬂmwrwimetmo?élpéﬁa%ﬁt |y

trlchlgr%jﬁ% gtng{;le r a&flé(%ﬁ))qe’?@ 9@%%{1}’ )g{hlyﬁ :‘}gl H gllyloe{ndzy'lr Fol;lc%zyl
Examples af mcmsled ethiecymdlide mmﬁrgylsry}é,tteeﬁlﬂalwlndJUQ/JCBmethy1811yl t-

et er nat,ons i nd dent
butyl%gl)l/eélél% yl mlsogliopglgl?yri a%la %h%r t?x%l g %E%ESOIRIF)L ghggrqgcl%dgken
meth)tld@atﬁe[r-nwhbhyliehal al@m(rs)houybemmwhtyﬂ héytyhrBylbandnd t o

for sub I
allylo%?a‘iagg}oﬂ gt%rsp%{rfflé%lvﬁs qunﬁs(la Br eet%rs mCln?n%%{a%%H%ha Sur at ed
methéRyARYL Irneﬂlyttlhlomedyt; I(2- memlom)g:tlh)ay imrechyQ) -bénzlykixgme&&b bsa-

__i.ndependent rom n
armi T BB G et o ERdrfr ] PS8 By eers
includ¥ bedzy8 - inaﬂhb)eybﬁﬁiyﬂ (MhIeIf) %ﬁf d}hﬂt}@xmﬂm unditberfzor, [ml a
n e

T Rk R R S e M AT
emboﬂﬂlﬁh&?ﬂ;}le fsﬁlalfmc?lyamﬁplqjmectm@ gfaap rmirl] af &dm;mnnc&fcﬁf térinahk &la, ITb,

sa er eo urt her rises the steps .o ;
and T b Bt AEpop B S BTGt Ao BT abls BYGRR Bloteclint roup PG
of co&Panabbﬁohﬂldﬁaoml IIBa8 €ktid N6ivaA6AY Qritnethl AEY 1AM WBEaIn

fornmula Ha:Ha or a suitable salt thereof; wherein:

embopenissthg swabledyleox HyRIpESPE gfﬂuatP&c of FrmRpuBdHpf formulge dlay Ilb,
and IR&S Bn %ﬁer‘ g)%dpn qg B@n&dﬁﬁﬁdd}ggﬂ%' Q%%tabmydm ,prot]iiRg glodp PG’

of compounds of formulae IIa, IIb, and Ilc is a methyl ether group.

[0049] Methods of adding and removing such hydroxyl protecting groups are well-known
in the art and available, for example, in P. J. Kocienski, Protecting Groups, Thieme, 1994,
(which is hereby incorpoarted in its entirety by reference) and in T. W. Greene and P. G. M.
Wauts, Protective Groups in Organic Synthesis, 3" edition, John Wiley & Sons, 1999. One of
ordinary skill in the art would recognize that the method appropriate to achieve removal of
the protecting group of a compound of formula Ilc, at step (d), depends upon the actual

protecting groups used and includes those described by Greene. For example, when said

hydroxyl protecting group of a compound of formula Ilc is an ester group, such removal may
be achieved by saponification.

[0050] As used herein, a suitable leaving group is a chemical moiety that is readily
displaced by a desired incoming chemical moiety. Suitable leaving groups are well known in
the art, e.g., see, "Advanced Organic Chemistry," Jerry March, 4 Ed., pp. 351-357, John
Wiley and Sons, N.Y. (1992) and "Comprehensive Organic Transformations,” Larock,
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-CH2SR', -COOR, -NRCOR, -CON(R )2, -0CON(R) 2,
COR, -NHCOOR , -S2R, -SO2N(R )2, or an optionally
weubsvedwt ed group sel ected from G . C al i phat i BCT/E82005/045506
heteroaryl, cycloaliphatic, heterocycloaliphatic,
- aryl G -C6al kyl, heteroaryl G - C al kyl,

. I | - ; ; L! of
Richaf é?gcll?yc Foté’|‘?g%¥a‘§is%f¥%%aﬁ‘§?‘?b§/°ﬁ A
formuiladlle preshalietiuk yremat logiesd, to,GloghOa1kox hERphorg loxy CHAN(ARY ) 2,

subst@@du?wg@; op}i%%& sﬁt%_i%%g aflke}lggggﬁyr, _of)t%bgtﬁl&ted
arylsul i1 SR azoni R(Yi¢tER  E2ampld3(oDiEHle léa’éhng gfﬁ@(l)) @O@lrri,nilla IIb
t i gna
mcludgﬁéyq f@e UO@P%W %&%@P@&%ﬂ%?ﬂ]ﬁf”é@%ﬂ .% 105y §|
pheny'lk@lf@ﬁ}q @ﬂcﬁé}'l) a@Y Gfoﬂﬁi-plﬁhﬁidlfbnylhﬁxb%ﬂpclﬁebm erpbalihents, the
het er garyl QC
sultabweavasa grﬁ%ﬁf. i prmalibl 7 hiigeh, e oy amPatiEETE @c

suitab® IKWling @6&b E'ATToRRTNB RNCAIRS gidup.i s i ndependent |y
hydr ogen or an optionally substituted G - aliphatic

[0051@ r ou"pFCOTé‘“@-tS aprligeaeTmodinang theuitRle lepypg group may be
generMQ& Bt skt i@l thOFeadtldnImedHins atdd b Anle, ADOR M Grdup nidye
havi ng 0-3 heteroatons independently selected rom
generpfpd ingigfes fromoa@rg@risor of thatsomgpundgyhessgin gid pregsiop epriains a group
readﬂg?ef:pll‘d'c@& SfsaidPREih Aoy Mgt urated, or fully unsaturated
clic ring sys em having 0-5 heteroatoms
[0052] ndelp egeembadimeite dearpriaton of 4 qospernd &ggury ladrom a
f CEMPEENEERPSt tHimiff £ 41@3?%& sidass
compé'md O%%r{eng% Icl)gl‘t{i@sep V\}L&r} cet epg{/ ar elﬁ%ofm glrgm an
fonmtbepla rabidingdel bt aspm eldhgpresenpmpigsiondbali sﬁtm @taé@ acid salt.
I
Accoffih Bt RELA ke O i, o AR MRl St RG
with Q«aheam@ab fbnmmermvmlrcagelrsalt twsegbthen that it fmfrebaS@@))md treated Wlth ,
converting.the the ound of
methafneSUYf%PIC aﬂg t%? "a ﬂ%euﬂn%gt)?gg%a (% @?g%{bmggﬁgpasw tabl e
[0053!] e avAatgrdgrgau pncbtberfembndlmemolhIp puescht ofveftammudvadelslp mdthodfora
t abl e s& {f el wherein: PGL is a suitable
prepaﬁl%l? BXYTOUBF Bt LT %g gr oup; L1 is a suitable |eaving
group; x is 0-4; each ¥ s i ndependently hal ogen, CN,

NC2, -N(R )2, CH2 &R -CH2OR , -SSR,
3
T NZ |\
(R®),
Ia '

or a suitable salt thereof;
wherein:

Cy is a ring selected from:

S

k/NH K) 0

cc dd ee
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-CH2SR', -COOR, -NRCOR, -CON(R )2, -OCON(R )2,

COR, -NHCOOR , -S2R, -SO2N(R ) 2, or an optionally
weubsvedwt ed group sel ected from C “al i phati c, P@r/y$2005/045506

het eroaryl, cycloaliphatic, heterocycl oaliphatic,

aryl G -C al kyl, heteroaryl G- C al kyl,

cycl oal i phati cQ Ceal kyl, or

~w et erocycl ogt phati cQ CeaI”R“”T y |s 0- 5 each R5 is

' i ndependenggtl*y\h gen NQ%R N( R -CH2N(R ) 2,
-CON(R ) 2,
-RSQO) 2N(R % - CI':O(\l( R ) ) 2

-NR SX2R -OD(O)(O'\’ )2 (O)(O'\’ )2 -OP(O 20R
-P(Q20R, B8PQR )2, - oBH R )2, or an optlonally
Sigast i tut ed grgup sel ected fromiG .C ali phatic, aryl,
,f‘f téroaryl, cyel oaliphatic, “hetgrocycl oal i phatl C,
kc/ 1Gi-C al kyK\)\het eroaryl al kyl ,
ycl oal i phati cG )zl kyl FQJ;/
het erocycl oal i phaticGi - Coé 'Kyl ; and each occurrence of
iiR i s independgntly hydrogen dlk an optionally
substltuted Clmﬁ al i phat i c,,,g,roup, a 3-8-nmenbered
sa ur at ed, par ally unsat at ed, or fully unsaturated
no yclic ri havi ng 0- ter oat ons %ependent Iy
ted fro I trogen, or sulf or an 8-12
frenber ed sat ukat ed, partl al | nsat ur at or fully
(R%), unsat urated bi cyB‘h c ring sysXem havi ng
het er oat ons i ndependent |y sel &%ed from ni t rogen,
ojjygen, or sulgpr; or: two ogfurrences oo R are taken
together with the aton(s) to which they are bound to
f ardiais cppenayn arbsttuted a5 pretq Mmoge %“bitz‘“‘ﬁ‘@ﬂ%ﬁaépféu nitrogen, or
S alikk 3R wilhd ihdePbddénttRs@teptatagdr*,or ful ly unsaturated
nonocyclic or bicyclic ring having 0-4 heteroatons
each despadeperdenyy €8] ect ed from ni trogen, oxygen, or
eahR! Hiin (%F)éndghMa?d‘gbﬁ‘gjl\% N, MRt phlce,Ngay! IR JICPUPRW-ER’,

a suit noi et o forma conmpound of formul a He:
| kCHfSRa mQPathB 't -GOREREE -0 D COBGINFGORR',

lg’?le ?X}Q’r o&é}% %gﬁﬁﬁtshﬁwﬁlﬂé@é}@up Ocled fBml ¢ r@galtphatlc
aryl heteroaryl, cycloaliphatic, heterocyc?oahphatlc arylC,-Cealkyl, heteroarylC,-
Cealkyl, cycloaliphaticC;-Cgalkyl, or heterocycloaliphaticC,-Cealkyl;

x 1s 0-4;

each R is independently halogen, CN, NO;, -N(R’),, -CH2N(R),, -OR’, -CH,0R’, -SR’,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’);, -OCON(R’),, COR’, -NHCOOR’, -
SO,R’, -SO,N(R’),, or an optionally substituted group selected from C,.Cealiphatic,
aryl, heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC;-Csalkyl, heteroarylC;-
Csalkyl, cycloaliphaticC;-Cgalkyl, or heterocycloaliphaticC,-Cealkyl;

y is 0-5;

each R’ is independently halogen, CN, NO,, -N(R’),, -CH,N(R’),, -OR’, -CHOR’, -SR’,
-CH,SR’, -NRCOR’, -CON(R’),, -S(0):N(R’),, -OCOR’, -COR’, -CO2R’, -
VOCON(R’)z, NR’SO,R’, -OP(O)(OR’),, -P(O)(OR’),, -OP(0),OR’, -P(O),OR’, -

PO(R’)3, -OPO(R’),, or an optionally substituted group selected from C,.Csaliphatic,
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UJJ kk Ummnn OO and Cy is optionally substituted at

one or nore substitutable carbon, nitrogen, or sulfur
w@bmmeantd h z i ndependent occurrences of - R4;PEEHUSR085/045506

is independently 0-5; each R4 is independently

hal ogen, CN, N2, -N(R) 2, -CH2W)2, -OR, -CHOR ,

-SR, -CH2SR, -COOR, -NRCOR, -CON(R )* -0CON(R ) 2,

CQRI, ,heteNa@(lmloali-pﬁﬁ?:ﬂ]etero@@hhl(]ﬂatig 2rylOr-Cautkyd heicongliCy

titute ro cted f (o aryl,
eV S R Y e s TRl
eadh Yécutredoe aF RW&md&@érﬂElﬁWl}yhﬁgcn & aaldpybnally substituted CHs
cycl oal i phati cCi - Ceal k or het al i qhﬂtl cC - = d
R gl sG-S meBRGES KPS TR ROy SR
N%noc&wﬂmg ’vm'g@fﬂlwté%atélﬁs %Elﬁgndenﬂ%%d, fron$ﬁ§trogen

OCON( R
CORY 2en.-quKEsorer an BQéZmeefeg@‘N(aé?d pagtially r““%?ﬁ“rétﬁf"l QS rﬁ‘él]yl y
SYRS irdeld l?lgycgf: QHQ sRRHEEVRE of S AR Cltorfs RlitRA@NkG selddted from

heteroaryl,” cycl oal i phatic, heterocycloaliphatic,
anigiogen, @(mek,yqr sulfisr @t oaryl Ci - C al kyl ,

cycl t?/'? 'ob&x'i’éﬁéegg} Rcﬁé‘ ta'k&t eogaﬁerwhqn@&xﬁ ?aJ wmmthkmeb&md

6al k y is I s i ndependen
CN, NO» fommrﬂ)ptl))gally_swpu(tq:d 3-Y2me d sal@{g@;zama SR’

- 2SRy Ky TR ok SO v R

- P( 0) (IpdRerpat@ms Ln@(e@)@mselect@(f@rg omogen, og@m‘ oy suglfur
s O an optional Iy substituted group

Compmlp%&lte S%p%r omdC -C aliphatic, aryl, heteroaryl,

. (a) proyiding akcoppanil of fomatledHcy cl oal i phatl c, aryl G - C al kyl ,
heteroaryl G - C al kyl, cycloaliphaticQC al kyl, or

het er ocycl oal i phati cCi -C al kyl; and each occurrence of

R is independently hydroge an optionally
substituted aliphatic ;grou 3- 8- menber ed sat urat ed,
partially unsaturat etf )yor nsat urat ed nonocyclic
ring having 0-3 hetergd 5 Nr'ﬂd%péndent ly sel ected
fromnitrogen, oxygen syl fur, or an 8-12 nenbered
saturated, partially u satQJr a@ed, or fully unsaturated
bi cyclic ring system haviyyg 0-5 het eroat ons

[ ndependent ly selected fromnitrogen, oxygen, or

ot fuitaple salithereqfpy occurrences of R are taken together
whttfh. the aton(s) to which they are bound

x is 0-4;

each R’ is independently halogen, CN, NO, -N(R’),, -CH2N(R )2, -OR’, -CH,OR’, -SR’,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R’);, COR’, -NHCOOR’, -
SO,R’, -SO,N(R’),, or an optionally substituted group selected from C;.Cealiphatic,
aryl, heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC-Csalkyl, heteroarylC,-
Csalkyl, cycloaliphaticCy-Cgalkyl, or heterocycloaliphaticC,-Cealkyl;

y is 0-5;

each R’ is independently halogen, CN, NO,, -N(R’),, -CH;N(R’),, -OR’, -CH,0R’, -SR’,
-CH,SR’, -NRCOR’, -CON(R),, -S(0);N(R"), -OCOR’, -COR’, -CO,R’, -
OCON(R’),, -NR’SO,R’, -OP(O)(OR’),, -P(O)(OR’),, -OP(0),0OR’, -P(0),0R’, -
PO(R’)2, -OPO(R’),, or an optionally substituted group selected from C,.Cealiphatic,
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to forman optionally substituted 3-12 nenbered
saturated, partially unsaturated, or fully unsaturated
WorRmenyokd ¢ or bicyclic ring having 0-4 het er oBtDIS2005/045506
i ndependent|ly sel ected from nitrogen, oxygen, or
sul fur; and (d) renoving the suitable hydroxyl
PaBA, Ql@ltefd'ﬂf}fl @ E0Riphexid, ﬁétafoa/cmm&uadarﬁt, -Conipil i@tet@n0C; -a
suitable salt thereof. [0048] Suitable Qédroxyl
plerlbayRgalinhaiings- C&P‘Zéy'v\%q f}etwemalmhateqﬁ?e pikylapid
edch ¢ dHEnce ROREisGRRBEHBRE Hyﬁrc%@ﬂ &dn dpﬁonaﬁg/ @&&ﬁtuteraq:, 5
G oups in Oganic Synthesis' G eene and
vakirhatiggrgup @3t §-gmbared ﬁﬁtwqewawaébh@,satumb or ﬁuHé unsaturated
CRichbGki: B hIneid.4 & ﬁetéramﬁma@aeﬁ&*enh? cGbdedtorh ﬁlfn%é%nc .
Exanpl’es of” sul droxyl ‘protecting group

c oxyBsud sulbf, dren ﬁtNZa@emmredl spiyrategnphridlyfunsatyreied, andvllyde,
b

ansa reﬁe %hg F%?ﬂ ohealys %tog ﬁeiter?%(&?{é indl ﬁ&éltl}é?%&%dsﬂom
ahkm%yabkykneth@ﬁsuxExanples of such esters i ncl ude
for S e
Sp egla% %(gdug?(réc%g %lg are a?grp t(e% afgéerrﬁrvéihQHed% gg&{@lﬁlgfﬂhe{ are bound
c hI or otacfema:treopnbnalryl sulstioseied- 82 mﬁmhmm@wae@,tpattel,ly
t3r Ipﬁg(r:‘]‘y pt}lr(%%et& ga el‘ir%gtgxfa(t)e%g E(lfn%%)g a? %p yc?'lc fing Ela\hng 0-4
4, 4- (emdne;tbzemdinﬂdspeo&qﬁdmeiemitfmm mtmgdnoax)gen or sulfur;

trinmet hyl acet crotonat e, rqt onat e,
® eopirbBEe R diseRbELALE Sopta R AR Benzoat o,
carbonat es such as nethyl, -fluorenylnethyl et hyl ,
2,2,2- trichloroethyl, [
2- (phenyl sul fonyl ) et hyl
p- ni trobenzyl . Exanple
trimethylsilyl, trietf®ylsilyl,
tbutyldiphenyIS|IyI tr||sopropylsw ? and ot her
trialkylsilyl et hers. Al kyl ethers ¢l ude met hyl ,
benzyl, p-nethoxybenzyl, 3]IB-di nmethoxy benzyl, trityl,
t - byt yl l1yl, and allyl oxycarbonyl ethers or
m&%?#@é??&@§ﬁ¥& koxyal kyl ethers include acetals such
wﬂﬁmﬁEthoxynethyl nmet hyl t hi onmet hyl ,
%zpethoxyethoxy)nethyl benzyl oxynet hyl , bet a-
Bt r et hyl silyl ) et hoxymet hyl , and tetrahydr opyr anyl

eaeh Re [sSndeE&ﬂBﬁlﬁ&ldg%n,&INJNibsz (ReLhEEEN{RIY \Gle, lianoR!,-SR’,

tth zyl D, yl ,
aii e ?P i ‘%tf’e‘if%fﬁ 2 33%?@%@ ‘5‘9\% -NHCOOR',
rzﬁazqk’ Cbbgﬂ(tlkb)% N&Yh optﬁblﬁuiimmﬁtéﬁ levoup selédiell fond Cf.Cla¥ibhatic,
In certain enbodi nents, the suitable hy%ﬁﬁ?i
prat-deErngL ga@aﬁlpbéic BerepxstipRIse oY E ik dedeiazeanify,
aqghlkyl oyt Raldha @t Qtﬁamppaﬂaetér&y@mﬁfha@dtq@tmmnt s, the
sui tabl e hydroxyl protecting group PGl of conpounds of

y#5drul ae Ha, Hb, and Hc is a pivaloate
ch R TERRURER Moo 200 NO 68 L ACRROIRONICH,ORNeSK.

sui tabl e dr oxy rotect| ﬁ group qgounds of
f o@HzﬂRaeNMOR i J&ON(R )2, -S(0)N(R"), -.OCOR’ -COR’, -
OCON(R’),, -NR’SO;R’, -OP(O)(OR’),, -P(O)(OR),, -OP(0),0R’, -P(0),0R’, -

PO(R’);, -OPO(R’),, or an optionally substituted group selected from C;.Cealiphatic,

yl ethers include
tyIdinethyIsinI,

aryl, heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC,-Cealkyl, heteroarylC;-
Csalkyl, cycloaliphaticC;-Cgalkyl, or heterocycloaliphaticC,-Csalkyl; and
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and lie is an ether group. In other enbodi nents, the
sui tabl e hydroxyl protecting group PGL of conpounds of

wo ooosobaes Ha, Hb, and He is a nmethyl ether groPQI/US2005/045506
[ 0049] Met hods of adding and renoving such hydroxyl
protecting groups are wel | -known in the art and
avai |l abl e, for exanp in P. J. Kocienski, Protecting

each peFYECCTIOf Rivis mdrgwentbvmid@aerr of HOPEERALY sebsHtyisd Gied i n
' E?Rhﬁﬂé %rro@ﬂ Y% Y meRbEEE DEE e &N drially InsWurdd£6M@1ARSafrated
Protective G oups in C% ani ¢ Synthesis, 3rd
edionpaynlic ﬂmﬁmvmglOs’th@r&sms mi@%dencm éﬂlQSﬁedz/fo!m nlafpgen
S 5{9’ |0r1] 1Fh‘? &b 8"9%&1&%&%9& 9 ;Bel?ﬁefnyt&?atﬁ%ﬁ‘ o fully
oprl a e 10 ‘achi eve reana e protecting group
ofxnmm«fqﬁmcmuc dfig §ystem Hagingl®;5 lmtersatt@ps ndgpendtefe sedertaddomn
ngr gt%al Hrotﬁﬁﬁlng groups used and i ncl udes those
desogrbeﬁﬂ% eene . For exanple, when said hydroxyl
pr ottec bcmegde@ opROdre alkaompmhm dvitafthd aom(s) & wech theyaare bound

Saponi Broa o gh 0T Rl mrmPart S e by

Ll_eav: n@sgntgwﬂ orfuldy m’rsarrratbalmqmt)e:h% of ha)tclhb sing aadmg W4
i spl ace esi red incomi cheni ca
Sur ant PRt AP S S SRR, et P,

and €.0., see, "Advanced Organic Chem stry," Jerry March,

© °°g\t‘f’3‘i‘*Egdééiﬁ’p°P§’lﬁ’8\?f§rl‘rf§ T R st PR (1992)

[0054rar af kerBiue ik ddlirkents, afé@orﬁ@rswn](mﬁféoﬁ%blﬁm ok foPRN R, 119 89
mpl es of__sui i tabl e | eaving group L1 of formula

compwﬂémﬁ&(@mub&! a5 ptep (ot pligrfeddy heying &) %tb%rﬁmbaﬁlmgi Step (b is

perfotdRPPII BOF. 1RNT ARG leh¥odimest IsteFrt(spts KotE 8 hdH00286 °C in
optional Iy substituted al kenyl'sul fonyl, optionally

an ap@ub selyantt &FO&P% 19 @netheRFMbodimentl tap BN 1S RerieBneskip ghenylether.

[0055F% afmc&%nrgfm satithed RhnBodifani Mg PN RvbrtioR fprdvided |c§m'§hmd of
i ncl'ude chloro, iodo, brono, fluoro, nethanesulfonyl

formyignHsy| ), tosyl, triflate, nitrophenylsulfonyl (nosyl),
and bronn-phenylsulfonyl obrosyl). In certain
enbodi ments, the suitahle IeaV|ng group L1 of formula
lib is a hal ogen groanh enbodi ment's, the
suitabl e | eaving groug mula Ho is a chloro

group. [0051] Accqrdj ng to a er nat e enbodi nent,
the suitable | eaving group may nerated in situ
within the reaction nmedium For a | eaving

group may be generated inygitu fronra precursor of

t hat conpound wherein said precursor contains a group
or a spigablei splf thegagf:aced by said | eaving group in situ. [0052]
wherdift Ot her enbodi nents, the preparation of a conpound of

formula la froma conpound of formula Il further
xisOcdonpri ses the step of formng a salt of the conpound

f I e G 't esept
cach R s SRy B BEE NI, AR IDECARRRED O CR,BRESSR,

-CH,SR’, -COOR’, -NRCOR’, -CON(R");, -OCON(R’),, COR’ -NHCOOR’, -SO;R’,

-SO:N(R’),, or an optionally substituted group selected from C;.Cealiphatic, aryl,
heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC;-Cgalkyl, heteroarylC;-Cgalkyl,
cycloaliphaticC;-Cealkyl, or heterocycloaliphaticC;-Cealkyl;

y is 0-5;
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Accordi ng to another aspect of the present invention,
the conpound of fornula la is treated with oxalic acid
wo 200606604 he oxalic acid salt thereof then thaecEEE1005/645506
freebased and treated with nmethanesul fonic acid to
formthe nesylate salt of a conpound of formula Ia.
[ 0053] According to another enbodi nent, the present
each Ry emkjmﬁermymuiogas CN, NeL hdldR o rCIHINGBA. -8 ,aCHM’O SR,

or It i
sk TREBR, 2coNir T torllk SR BeRR P PR ERkR, FORERE
nggg}’?fﬁi’(g?(om)ngwmn1>% , YOBW@HsOR't tH(elbifcm -B?eR @z'? @iﬁ]@ )2,

a e carpopon e or. u
on BpellE RSt eruR seectes from Ry ConligBie,arpl Rererdand 1 ©
cycﬂﬂﬁ%%g@ %te}aéy&oébphﬁ%m@ c@mymﬂa@@nﬁmrdsmmal ogen

(@ 3¢
CYLGZ‘IQSRUCCL-@@@R‘ Woahpf@m? FElkyt: aln<bc:or\|( R) >
each &&ffrence M'mde ends?gr?y IR'yairo SN &t)ion%lly Ubs@te@ 10, | ApRhdicy

substituted group ecCt e from phatic, aryl,
gren: @rlotmpgmbere edtuated. pREIR| Y Unsapfased 8y llb avﬁablﬁaaﬂ ronocyclic

m?%/l)qvgg h&é’ljoatmlﬂgH@F;%ﬂ&éﬁltlgselec@edat{r&ﬂ lmtrogen oxygen, or sulfur, or

ati c
a2 mm}v@ﬂeé aaturptnémamﬁ{z:e@aawyated pefutly gnsapwted gydlig ring

o RPRDERE b Bt sy s ST
0172 -0CON(R )2, COR, -NHOOOR, - S®@R, -SN(R) 2,
cc%Pr%nc%mé ;]k’varﬁ& st eleﬁ ?m Qe] ‘ﬂ@% ﬁgrﬁgl’ &P Bhin to

at 1 C, ero
h et eﬁorm P bpiainalpmibstcute@ﬁml @en(@elaﬁ kathratefataetia 3 pydagirateds or
al ky hat ]
het etjrug% leﬁa %ed Qnocya ic o&gcyﬁ(thmg hgvmg %4El)\eteroatolr1nsR5 i s

[ ndelpeaiﬂedmtly seﬂmtedgmm mﬁ’bgen[\mgen N( ﬂli)n 2, -CH2N(R ) 2,

[0056] g(?'dilf_ﬂ(%_gj%éf’ enit%&sn?s%%gﬁs%m irt% ptgv_ic%(s? ’z}l(:gm})oﬁ‘nd of

formula II:

O

263}
s
N
(R3)x )\Q
(Rs)y
j§ |

or a suitable salt thereof;
wherein:
x 1s 0-4;

each R is independently halogen, CN, NO, -N(R");, -CH;N(R’)2, -OR’, -CH,OR’, -SR’,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R"),, COR’, -NHCOOR’, -SO;R’,
-SO,N(R’),, or an optionally substituted group selected from C,_Csaliphatic, aryl,
heteroaryl, cycloa]{phatic, heterocycloaliphatic, arylC;-Cgalkyl, heteroarylC;-Cealkyl,
cycloaliphaticC;-Cgalkyl, or heterocycloaliphaticC;-Cealkyl,

y is 0-5;
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OCON(R )2, NR SO 2R, -OP(O(OR )2, -P(O(OR )2,
-OP(O20R, -P(O20R, - PQR) 2, -OPQR) 2, or an
wopitsoe@mitd y substituted group sel ected from G P@/US2005/045506
al i phatic,aryl, heteroaryl, cycloaliphatic,
het er ocycl oal i phatic, aryl G - C al kyl , heteroaryl G -
cycl oal i phatl c(C] - Cba

| | kyl | ’
cach Ry erbEErYImSRel FDCNCE ARt AR o SRR o
-CPLSRS, -NR@E@REH@@IN(M by@)arM,, OOC@IR OQOROFIG:UZB(’ -OCON(R’)z,

substituted G al i phatic

BN éawopm PO QR Sa P ED . HORORI PO e PRO@Y::
{H},}r}% ?uﬁshfﬁ&d%ﬁlprégle&e@fr&ﬁ@ @ﬁ;pﬁz{fﬁ ér?ﬁ EB%Q@N | y

rom ni trogen, oxygen, or [fu or an 8-
C)rmarbeha@d, lsmwvdo@mhatwawlCéfqﬁylk}dnhea@raarralﬁe&salbyl ful | y

Ry, B 0- 5

B R b o L L B . 2 ogen,

each-oocygere odR’ is iddepandenthy: hyﬂmermr@u lopleong by subftitRed h-galiphién

t oget
gr]p o‘?m:’gﬁ owblgrg% ga rat%é,ﬁ%éfall}' ?sagp%é:& glt ﬂﬁ?{r‘g dﬁ@d"rggnc;cg)chc
nﬁ@hawngt(}eﬂl hetmutbnnalnklypem@mw weledtetfrom nitfopdn, gpxygas.air gvlatreat
c,or avin 4 het er.o

T R4 ety Faamtialy PrafedRt PSR s dELEl S8R Rne

systeht hifving@aiietérsdtogs indepesdenpp se:}écted(fm)n pirrogendoxygem or sulfur;
conpound of fornmula Ill: or a suitable salt thereof;

“Wherein: x is 0-4; each R3 is independently hal ogen,
Chivo DERirrendd & R’)aze takdoHBpdtRr with the-d0hh(s) toGHZBRhey arSBbund to

form aipppronalhy gsppipied 31 &g3ebered SRR sty BSRRGh br G 1
unsatfidRatmdnuéyREc 61 9eIR1IS BhEehivaty (F4 ReterChtofs Aldeghadntly seladtyd from
' heteroaryl, cycloaliphatic, heterocycloaliphatic,
NItrogeR, AXHEYTe Y Wf‘r' het eroaryl C - Ceal kyl ,

provﬁé{f«‘th&}éﬂlé fohéWing Edmpounlidatt exdlll'ded
ter o%cl oal I phati cC - Cea - each R5 is

Glycmﬁa*éb?e @r{MSS?aWawgeéWl)amolﬂézdlﬂucr{l%lgbeym‘s! ethQamb \( R‘ ) 2,
%hﬁdrgmZ-qunﬁ%hny‘l)g%xyphéé@@(oarbb%tﬁg’l)
NFQraBQEﬁ’“mS"@:’(O)(O?' )2, -P(O(OR )2, (P(O)ZO?'
Glycmg> (1@%22. A 2L[bls(cE1Q>6grﬂetl?yl)amgao%R'1)4 dghydﬁf4 %Qo—th ionally

group sel’'ected from C i phatic, aryl,
qm@tzelmyar@hydrweme@amgh@zty]6 ﬂq@ézpémyélyl&1(@aquwaﬁhwé

t @2[ Siufrsal:kyl, heteroaryl G- C alkyl,

© oal | phat i cGi - C al kyl, or heter ocycl oal i phaticC -C
Glyc@aﬂ‘k—w [2-Rridis(2-methoxy-2- oxoethyl)ammo] -5-(1,4- d1hydro -4-0X0-
2-quinazolinyl)-4-hydroxyphenoxylethoxy]-4-fluorophenyl]-N-(2-methoxy-2-

oxoethyl)-, methyl ester;

Glycine, N-[2-[2-[6-[bis(2-methoxy-2-oxoethyl)amino]-2,3-

difluorophenoxyJethoxy]-4-(3,4-dihydro-4-oxo-2-quinazolinyl)-5-
hydroxyphenyl]-N-(2-methoxy-2-oxoethyl)-, methyl ester;

Glycine, N-[2-[2-[2-[bis(carboxymethyl)amino]-5-(1,4-dihydro-4-oxo-2-

quinazolinyl)-4-hydroxyphenoxyJethoxy]-4-methylphenyl]-N-(carboxymethyl)-;

Glycine, N-[2-[2-[2-[bis(carboxymethyl)amino]-5-(1,4-dihydro-4-oxo-2-

quinazolinyl)-4-hydroxyphenoxy]ethoxy]-4-fluorophenyl]-N-(carboxymethyl)-;

4(1H)-Quinazolinone, 6-amino-2-(2-hydroxyphenyl)-;
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each occurrence of R is independently hydrogen or an
optionally substituted G aliphatic group, a

w@2Ben@ioiper ed saturated, partially unsaturat edeCDUS2005/045506
fully unsaturated nonocyclic ring having 0-3
het er oat ons i ndependent ly selected fromnitrogen,

or .S 12 nmenbered saturated,

4(1H)O(§'1¥‘?‘1281I"}°)?e &ﬁ@é&yﬁﬂi/ ‘%ﬁnﬁgp Ty y unsaturated bicyclic
4(1H)rQ1{i@st§ﬁ1$,m 2avidrug yghebylret er oat ons i ndependent |y

sel.ecte romnitr e or sulfur; or: two
(1) gingzplinope o-gylorpy2- (3%5&%2&(%{3’8@8?%& with the aton(s)
4(1H)IQuiNBbedbnt REYuALESHRiN D -Hyardxgptiendn; opt i onal |y

substituted 3-12 nenbered saturated, partially
4(1H)Rrdnpzolinoned: br@Flof?cﬂ5rt§°‘H?f§§‘tyﬁrt°é¥PZ‘8“%nocycI ic or

4(1H)tt§&a/£binfoné IN@-HaMxPS-Rud ket @repémyrs | ndependent |y
selected fromnitro oxygen, or sulfur; (b)
4(1H)Qnaspkinongy %@rlu’d&’maﬁﬂﬂb‘ of formula IH to a conpound

4(1H I.&E,mﬁ @dém Ll @hyBrositiealll-€ salt thereof; wherein:
( )%m 3 . (I@Syl r?d%ﬂpeﬁ}gjently hal ogen, CN NC2,

4(1H)- Qu(rwphnon@ﬂz@(twdyoxzxvhenw metigpOR | - SR, - CH2SR,

: - GR) 2 hdro %}}(1 R )2, COR,
HIH): Cﬂgony@mz - S2N(R ? r 2, or “an optional l'y
4(1H)suhszplingne?- @rlw}:pxseheelzlbédocmwm G.Caliphatic, aryl,
het. . | terocycl oal i phatl C,
4“‘*’?‘;‘%8’?@%1 i@ﬁ‘hﬁgb 2%?‘&?"&"5’? al kyl |
4(1H)eQuohazalingphdt-(2etGidr @y - kgthox yphenybt; er ocycl oal i phaticCG -C

4(1H)§%2Xazb|’“¥o§p5€) %\lc?rba-_@.&&] Eg%gzw%nyl&ependent ly hfalscF)zgen CN,

4(1H)~@HRER inone NRQAR droxy RNy IR6)ni@g-; - S( O) 2N( R 2 - OCOR'

NR 2R -0P(0)(OR) 2,
o el o O b R 0 D 0
4(1H)- (Qﬂl?ﬂzau?jon? 6- aﬂoranz (arst -dichiadol yhysledxgphienyb-ed gr oup
ect ro ti ryl, heteroaryl,
4(1H>c‘§ Nzl ‘hydﬁ‘@‘t‘/ ‘8%8’W8§?"uy§hati c, aryl Ci'}/CgaI kyl ,
4(1H)t@ﬁlﬁz[z@mi()ﬁb@(ﬁl}alkdkyli-m&ylﬂieﬁﬂb—i phaticC -C 6al kyl, or

heteroc cl oal.iphatjcCi.-C ky] : deach occurrence of
4(IH)pQuipazofi p@?mg‘ﬁfazl {?'lﬁ')‘}f:ﬂxéﬁ'gé’ﬁgth?"yg F¥Pti onal Iy
4(1H>S(9hh§ztzbtm5nedz Q- h@kdx@tnaﬁltrspr@hﬂwmta; 3- 8- nenber ed

ated, partially unsaturat or fu
4(1H)- Qumazolmone (? chloro-2- (2yhydroxy 5-n1trop%enyl)- 'y unsaturated

4(1H)- Qumazolmone 2-(3-fluoro-2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 6-chloro-2-(3-fluoro-2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 2-[5-(1,1-dimethylethyl)-2-hydroxyphenyl]-;
4(1H)-Quinazolinone, 2-(4-hydroxy[1,1'-biphenyl}-3-yl)-;
4(1H)-Quinazolinone, 2-(4-chloro-2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 2-(2-hydroxy-3-methylphenyl)-;
4(1H)-Quinazolinone, 2—(3,5—dibroni0—2—hydroxyphenyl)-;
4(1H)-Quinazolinone, 8-bromo-2-(3,5-dibromo-2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 6,8-dibromo-2-(3,5-dibromo-2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 2-(3,5-dichloro-2-hydroxyphenyl)-;
4(3H)-Quinazolinone, 2-(4-ethoxy-2-hydroxyphenyl)-;
4(3H)-Quinazolinone, 6-chloro-2-(2-hydroxy-m-tolyl)-;
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nonocyclic ring having 0-3 heteroatons independently

sel ected fromnitrogen, oxygen, or sulfur, or an 8-12
woreosbesmas sat ur at ed, partially unsaturated, orpdmik3005/045506

unsaturated bicyclic ring system having 0-5

het er oat ons i ndependently sel ected from nitrogen,

oxygen,. or ur; or: t occurrences of R are taken
4(3H)c’§égi’zt‘?g}°°% ?‘Ei'{“fdéo’ﬁ'f’aﬁ‘(@y%f"éu%i ch they are bound to
4(3HJ-QiiifAAnEHRt 2-0Rbicklofd D&Y drbryipRéhyB-6Laroenber ed
saturated, partially unsatur teB, or fully unsaturated
4(3H}griseaplinene, ‘|(3’%F1’€9'8F9‘%'h¥4arﬂ’§j’pﬁ%\}' g4 het er oat ons
4(1H)-QGiaRRANAGRL i.gz-aﬂb@cztwdx&%mbrrmg@n, oxygen, or
Cc

sul fur; and gxconvertl ng said compound of formula Il
4(3H}-Quigazobgnsutrél-Bdrexyr fripdaphery)-[ 0054] I n certain

4(3Hﬁgﬁms&oﬂﬁ&k?@-cm&%-ﬁ@nwosdysyﬂio@éphalﬁpﬂpound of formula
ITl to a conpound of fornula I'l, "at step (b), is
4(3H pReiaezroldorigy 2-k=hydrony-S-iodophend)-6aitsodi nents, step (b) is
08/ ad_dp0- 275 el her enbodi nent s,
4(3H)g§‘(rje%9{(o gﬁgﬁe’sﬁ é%?‘gg‘r%@&%”lé%é‘?%oéhb%& I'n an aprotic
4(3HpQhiveavtinonac2-67-biiomg-2-hydsexypheay)-érioeti nent, step (b) is
08 £ il WY .. ording to anot her
4(3H)g§%13%|rorrﬂg%lei gtc ﬁ%ﬁéﬁﬁ%i%‘%ﬁ@%ﬁgﬁéw des a conpound
4(3HpQuiharohudre, 244-ethdxys?-hpdreyiphaty)ed-wbbt t her eof ; wherei n:

X~1S_ 0:.4:  ea 3, |5y .y hal ogen, CN, NO2,
4(3H)i(%‘(“ﬂaz)°hﬂ?“er%§@f<%% gfﬁ?‘ﬂy%%?’&gig‘%hzm . -SR . -CH2SR .
4(3H)-Q@aR o} inerRGCRY-dihy GORRe)yI 26-niOCON( R ) 2, COR
-HC(I)f - R, N(R ,.0r an gptionally
4(3H)§§IBI§’?50 lﬂ?rgdéé}r%lgﬁ)bz'g;%@{c’g&) '%'rg%drrﬁ) %pﬁ%yﬁﬁi phatic, aryl,
4(3HhOLRslnyte, 2-¢3 S dibadmphaldroxyphetydr®oipol;0al | phati c,
aryl G -.C al eterparyl G- C al kyl ,
4(3H15§g‘|“87éﬁhf‘?fﬁa¥"¥%a ‘{}?i‘yé$'E§PF‘%/"ygll)"het erocycl oal i phaticG -C
4(3H}iQKMhz'oliMoﬂe)S2-@2,5-ﬂﬂ@61|®xﬁ51eh)8)-j ndependent | y hal ogen, CN,
., -N(R) 2, - R) 2 -OR, -CHROR, -SR,
46@%@ggllgoner\ﬁqe@w%ﬁ@ry@yph@&yz N(R) 2, -OCOR,
4(3H)-QERazolin&#R R (2,5-d kfdhenyd)-6-nNB-SO2R , -OP(O) (OR ) 2,
- P O)&OO?' Y2, -OP(0) 20R., -P(Q20R , .- %R )2,
[2-{ 2:[63@ xyprgthylamigie)-SppatiRhipXlcashasy i gy Oév-édé-
hy3fx§GuREzdih R hhdayBhiifdatdie aciaf ad, heteroaryl,
[2-{2-[6-(Carboxymethyl-amino)-2,3-difluoro-phenoxy]-ethoxy }-5-hydroxy-4-
(4-hydroxy-quinazolin-2-yl)-phenylamino]-acetic acid.

[0057] In certain embodiments, the present invention provides a compound of formutla II:

O
Be3:
b .
N
(Ra)x /'\Q
(Rs)y
I
or a suitable salt thereof;
wherein:
xis1or?2;
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cycl oal i phatic, heterocycloaliphatic, aryl G -C al kyl,
heteroaryl G -C al kyl, cycloaliphaticC -C al kyl, or
whedosnamyc| oal i phati cG -C al kyl ; and each occup€EUS®IN045506
R is independently hydrogen or an optionally
substituted Cl1- aliphatic group, a 3-8-nenbered
each R8s idd@p&dentRATIL Brﬁ Fl @FY f@@FNM@t BdeNorcdon WHY) nf&gCH;)@t ed
nmonocyclic rin et er oat ons _j nde ently
Ng%pzeef@a)zf%H%p@@lesgéEONH%yg@chbf OHrPGH:. -BEHacHe- 12
GMG@H{;V@H@@CW@HM aécbmmnf@mrl@&agpm@n) febmCHs,,

unsat urated bicyclic rrng system avi ng 0-

-HANBEH At ner ?WS@%UéH‘?SPW@@T@@tSéGC‘W fxmnnpwr&g@ﬁ
: f r R are taken
pl? %%gﬁel?&mmtﬁﬁh %nyel\?% }113!& |éﬁ£ﬁﬁ)§y}8’;re bound to
yis 0f4oruird an optionally substituted 3-12 nenbered
a t | Yz URSA r ] ted
each R %%&é%‘&em@%bﬁ@kzb 3cﬂhfei %g&ﬁ‘a%oﬁ I\fﬁhe@’(ggggt %6‘
N(lﬁdﬁwmémﬂ%asélmﬁﬂﬁdi@(b@m ROHY Sy, - gdh, -@H0H, -

NROIHE schRel. Sbﬁ"‘g@{?&?k}e S Cﬁ%%@ﬁcﬁiﬁ a1l

presert 't o s ac
O[@Hpﬂ\l(@Hs)gnLt @Hl-pips@atin- lt)h,e(D@GCH(GZ\HQf €10 (cyclapentYh 4ACOEAHN

N R e e I

[0058] NRQ@RSther em«iﬁnté ﬂxe pré3&0 N flonZpro ¥R a,corrﬁslb‘lmfor’mula II:
-S2R, -S@ZN(R )2, or an gptionally substituted
group selected from G .C ali hat| c, aryl, heteroaryl,

cycl oal i phatic, hetero al NlphalH c, aryI G -C al kyl,
het er oaryl G - Ceal kyl, icC -C 6al kyl, or
het er ocycl oal i phati 0@35 Coal kyI s 0-5; each R5 is
i ndependent |y hal ogen, R) 2, -CH2N(R ) 2,

-OR, -CH2OR, -SR, CHZSR' -NRCC(RBy _OON(R ) 2,
_S(O2N(R) 2, -OCOR, -COR. -CO2R, -CCON(R) 2, -NR
SR . -OP(O (R )2, -P(OFerR )2, 0P(O20R
or a suiB(bd sAlDRiereof PO R )2, -OPQ(R )2, or an optionally
h substituted group selected fromG .C aliphatic, aryl,
WheT§it er oaryl , cycl oal i phatic, heterocycl oal i phati c,
xislaryl G - C al kyl , heteroarle’ C 6al kyl,

cl oal i ha | - h j -
each ?/%wdepgﬁam C?l,q}r %, 8{-’ y(%CF;Pl(de hE?t 81(10%/ 61913 at 3 c
yisOorl;and .
each R’ is independently Cl, Br, F, CF;, Me, -OH, -OCHj3, -OCH,CH3, -CH,0H, -
NHCOCHj3, -SO,;NH3, -SO,NHC(CH3),.
[0059] According to another embodiment, the present invention provides compound 1I-1

or a suitable salt thereof:

II-1.
[0060] According to another embodiment, the present invention provides a compound of

formula Ila:
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each occurrence of R is independently hydrogen or an
optionally substituted aliphatic group, a 3-8-nenbered
we adoanedoed, partially unsaturated, or fully unBet/UsBHES506
nonocyclic ring having 0-3 heteroatons independently
sel ected fromnitrogen, oxygen, or sulfur, or an 8-12
menbered saturated, partial Dy unsaturated, or fully
unsaturated bicyclic ri ha¥i ng 0-5
het er oat ons i ndependent rom nitrogen,
oxygen, or sulfur; or: ces of R are taken
together with the at they are bound to
forman optionally substituted 3 frenber ed
saturated, partially unsaturated, ¥ ul | y unsat ur at ed
monocyclic or bicyclic ringghaving 0-4 heteroatons
i ndependent |y selected fromnitrogen, oxygen, or
Ofasﬁlﬁﬂbhﬁa“ﬂ}ﬁfe@@l ded that the followi ng conpounds are
&xcluded: G ycine,
N-[2 ng [ 6-[ bi s(car boxynet hyl ) am no] -2, 3-di f| uor opheno
PG' ix§/justable kyqroxyl protecting group;
4 (3, 4- di hydr o- 4- oxo- 2- qui nazol nyl ) - 5- hydr oxyphenyl ] - N
-(carboxynet hyl )-, tetrapotassiumsalt; dycine,
each N—lﬁ mdFQé‘—nF@t{ymabg@aCbbN@mNBI)é a@HzN.(F—)E -OR; ,4CH|z(h1§tdr$:R 4-

R2- ) ,
Cg%(l naz(c:) |Or11{yl B\JREOhydr g)@%ﬁenggy (R fs Cy R 4- %%(r)lc{)pheml/ﬁ]

-SOSN (R’ 3or trosuyape oikajly )substltu@tdrga@wtsabstadlﬁom & Coalphytisi, wgl,
hé}?%%)%rylggz%cgi(ogaii{)fpzftia(h%fe%gfaggﬁ%hgﬁc?%&9%1[Hggﬂ(?l%aé}kééfdll%élk% h

cy2logliphndz@i-Caaiky), odhdwgrdeysiopliftencyGelklibxy] - 4- f | uor opheny
1s0||é N- ( 2- met hoxy-2- oxoethyl)-, nmethyl ester; Qdycine,
[2-[2-[6-[bi s(2-nethoxy- 2- oxoethyl)am noj - 2, 3-
each R i indepandbrelyduiopet, nm;yq]ozm(s )4~ ﬁHm(ar)@,--@Ro,xﬁHz@au F$RIZO

%%’-Négp&y dﬁéﬁﬁ@f} (O NRG2 BRHROX Yok CEBER b oNR Y,

NR’ Beazl{t 2- @moocmmpmmm tOPI0)MR N AOBOR' ., -ROHR hry dDROR- ),,
OXO0- Z- . . .
OTARREIBHLY syhsitedi RS HRL e St Bhac: HY LB R S heny! |

cych¥aliptakib, Q?étéi’ﬂg&&lyélbphaglc(llym ! f&alkyl heteroarle, -|C5alkyl,
2 I s(carbo - 5- 4- di hydr o- 4-
cy(g;&ghghatlcé Cﬁalkyf or heteroc):(ycloahpt}gltlcg C6al 'gnc{ , 4-dithydro

each S8¢LREES bf nylls)ndépdw@mg Bﬁg&%&)ﬁh%hﬁi&}l} substitite@ 9 pRgANtid

- N- (car boxynet hyl ) Qui nazol i ngne
QYR 3n%mzm¥geﬂ %H‘rat/@g,.mqgﬁyy )msatuiqlﬁd qﬁuHﬁgﬁa}%?pemonocychc

m?g R idp0d5 RetvBRSAY inhe&naérklry Qelectédlirbm BoR@z ky#RRNE sulfur, or
2- hydr oxyphen

an 8 82 membered saturateg partlally unsaturated, or fully unsaturated bicyclic ring

xis 0

system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
or:
two occurrences of R’ are taken together with the atom(s) to which they are bound to
form an optionally substituted 3-12 membered saturated, partially unsaturated, or
fully unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur.
[0061] In certain other embodiments, the present invention provides a compound of

formula Ila:
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(1H) - Qui nazol i none,
6- chl or o- 2- (5- chl or o- 2- hydr oxyphenyl ) -
w@ iddppégounazol i none, PCT/US2005/045506
6- but yl - 2- (5- butyl - 2- hydr oxyphenyl ) -
(1H) - Qui nazol i none,
6- br ono- 2- ( 5- br ono- 2- hydroxyphenyl)
(1H) - Qui nazol i none,

2- (2- hydr oxy- 5- pent yl ph E
1H) - Qui nazol i none, 2-( dr Xy enyl)
1H) - Qui nazol i none, 6-¢ oroeZ 2> ydroxyphenyl)-
1
1

- Qui nazol i none, ®%2- hydr ox nyl ) - 6- net hyl -
- Qui nazol i none, 5
-chIoro-2-(5-ch|oro-2-hydroxyphen§ﬁ) ;
(1H) - Qui nazol i none, 2-(2-hydr oxyphenyl)-6-iodo-; (
a i none, 2-(5-chloro-2-hydroxyphenyl) -;
Oraswgbkg%hqﬁg? | i none, 2-(2-hydroxy-4¥nethggyphgn;I)-
wherdi:H) - Qui nazol i none, 6-chl oro-2-(2-hydroxyphenyl) -

i nazol i none, 2-(2-hydroxyphenyl)-6-nitro-; (
PG’ ‘%l‘l—ﬁ“‘@?lﬁé‘ifi%’fﬂﬁf?ﬁf’é“n%g@ﬁl’oro 2-(5- chl or o- 2- hydr oxypheny

x:sOM) ; (1FD Qui nazol i none,

6; chl oro-2- (3, 5-di chl oro-2 %drox heny ,
cach Ry RIcpr A BT CRo NOn AR o S SR LI SRERG R SR
-di.5k, QUODBRZ ANREOIR, -CON@R NYLOCONR;, mdneomﬁmbk LSO.R’,

Sgglb QJI nazol i none,
(R o e apqpgionplly ﬁ@@yt@dﬁqwégygﬁ%ﬁwp Cgaliphatic, aryl,

hétér ryl%‘)‘c%ﬁﬂlllajtle%?e'rocycloahphatlc arle1 C6a1kyl heteroarylC;-Cgalkyl,
2- hydr oxy- 5-ni t rophenyl )-6-ni tro-;

C)(chqypl@p(ﬁ]a(z‘@]kiyh @hbeterocycloahphatlccl C(,alkyi
chloro 2- (2- hydr oxy-5-ni trophenyl) -;

Qui nazol i none, 2-(3-fluoro-2-hydrox phe?ylhf; é
each gﬁ)smg@mgmny.mm@, CN, NO,, -N(R’), -CH;N(R”),, - ’ OR’,-SR’

ﬁ;if,%ﬁc%k( 3CUN{R‘)9 - SAINIROXY.BRSRY] LOR’, -CO,R’, -OCONR"),

I nazol |
NR'BBR, @P(&)m hy+Pé@h9R))e SOR(IQKY FHONPR --POR’)2, -OPOR )z,
on(zan'_%n%aaly Sl)lz(byst {'upﬁ%rk?%up Sﬁlecte Tr(_)lg_Cyﬁgz}li;phatic, aryl, heteroaryl,
C)(cldﬂ)lpl(@nt: MMcycioaim,hatﬁ:— éléll@)l‘ﬂ:o@kkml- Retérpdy 63y(shldply | ) -

cieeaihacahehbee s PR CATE R, 22§B¥L’ny| )-

each ()cl:h'brer@d ioflRZtSlmd@pemElﬁntly hydrogen or an optionally substituted Cy.¢ ahphatlc

gr()i]?_,l)a%& frﬁgm%gtieg ﬁ% {eg partlalllgfl )(lnsa?urz}/tgcl1 l;' uhsaturated monocyclic
rifig Barvligl0-® Afterdatoids Mp&ﬂamsaehydjﬁm yjptogeny loxygen, or sulfur, or

an 8-12 membered saturated, partially unsaturated, or fully unsaturated bicyclic ring

TIT

y is O

system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
or:
two occurrences of R’ are taken together with the atom(s) to which they are bound to
form an optionally substituted 3-12 membered saturated, partially unsaturated, or fully
unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur;
provided that the following compounds are excluded:

4(1H)-Quinazolinone, 6-chloro-2-[5-chloro-2-(2,2-dimethoxyethoxy)phenyl]-;
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—~~

1H) - Qui nazol i none, 2-(3,5-dichloro-2-hydroxyphenyl) -

3H) - Qui nazol i none, 2-(4-ethoxy-2-hydroxyphenyl)-;

w@ dpo&dounazol i none, 6-chl oro-2- (2- hydr oxy- m t BdHU$20p5/045506
4( 3H) - Qui nazol i none, 2-(2-hydroxy-mtolyl)-6-nitro-;
4( 3H) - Qui nazol i none,

4<1H)2?§ﬁ8z%5£c}n%hi B fedalbpfgpypnenyl) - 6-nitro-;

nazol | non
4(1H)2Q¢i8azblinkne h2-(X diznethedymeyyiheny| ) - 6-ni tro-;

4(1H)gélgiggzgﬁijoneafgﬂ %ngle%iox%herﬁ{/l? J-6-nitro-:
4(1H)2Qf§h&zo(@mrea2(ﬂ: - ﬂmmﬁ)oxﬁpl(eﬂylhydr oxy- 5-i odophenyl ) -
- I Nazol.l no
Benzcég e%% %an?m?lgn oa—élpﬁ grw/iir)o—4 0X0-2-
quﬁ(a%yﬁbﬂeﬂﬂk@ﬂef Iﬂﬁi(ijl@hydrochlorlde
T T
4(1H)2Q615a£éhﬂ5ﬂé ﬁ(ilmemexypﬂ&@ﬂbyl ) - 6-chl oro-;

& Qui nazal i non
4(1H) %15349%1691’6 %i%%vlewbwm ~{rifugrpmetyl)-;

4(1H)4Q§Mzo%d%az -hB®BRyphenyl)-7-methyl-;
| or o- 2- (4- et hoxy-2- hydr oxyp hen¥
4(1H)4@glpgzo@<pr}qa & (aﬁ%}pﬁ]@xy) -5- chlorophenyl] 6 loro—

6- Qu%afoﬁn&‘taﬁ%%}hc%cniy sl DX RRaRK piefyINil 4L @hydro-4-oxo-;

Cplnazollnone

6- Qu@am}mwﬂmgyl(cgcm, a-l(ﬁy@p)@k%-ﬂwgwyyghcnyl) 1,4-dihydro-4-;
6- Quﬁi%%ec%oﬁﬁ?coicidq@Q%hy%rc(—?{ﬂm@ihb%dﬁ @Z-yphenyl )-6-nitro-;

Qui nazol | hone
prépeoplory)phepyl|-4-&odi br ono- 2- hydr oxyphenyl ) -

6- Qul‘é‘lﬁz(?b?}.%&g:] gflgcorggid; ?ﬁy Bhydro 2 (2-mehony:3 rr]nethylphenyl) 4
oxé{;3H) - Qui nazol i none, 2-(2-hydroxy- 3- blphenylyl)-

6-Qu1§1%%£ﬁ1€:c%jb g% csdq?ﬂedlhy%r(;-g {?mg{h%)\()dg ?i(-y phenyl) -
Inﬁhﬁhhan0ﬁﬁnﬂ245md1hydroxyphenyl)

R I O B T
ox¢} 5- hydroxy 4- (4-

oL Rl TP Ry A BB By o
dlh)hiﬂ@(-y o}(o5 hydr oxy- 4-

A T
oxpt:ovi des a conpound of formula I1: or a suitable

6- Quﬁ"glzglmtecg?bro?(%c acvgj?,r4?<iif?);dro-2—(2-methoxyphenyl)—4—oxo-;

6-Quinazolinecarboxylic acid, 1,4-dihydro-4-oxo-2-{2-(2-
propenyloxy)phenyl]-;

6-Quinazolinecarboxylic acid, 2-[2-(2-ethoxyethoxy)phenyl]-1,4-dihydro-4-
0XO0-; ‘

6-Quinazolinecarboxylic acid, 2-(2,3-dimethoxyphenyl)-1,4-dihydro-4-oxo-;

6-Quinazolinecarboxylic acid, 1,4-dihydro-2-(2-methoxy-3-methylphenyl)-4-
0X0-;

6-Quinazolinecarboxylic acid, 1,4-dihydro-2-(2-methoxy-5-methylphenyl)-4-
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x is 1 or 2;each R3 is independently O, Br, F, CF3,
-OCF3, Me, Et, CN, -COOH, -NH2, -N(CH3)2, - N(Et)2,

WO NosBsop24 - O( CH2) 20CH3 - CONH2, - COOCH3, - OH, PXZHS2005/045506
- OCH2CH3, - CH20H, - NHCOCH3, - NHCOCH(CH3)2, - SO2NH2,
- CONH( cycl opropyl ), -CONHCH3, -CONHCH2CH3, or an
optionally substituted group selected from

oxo-pi peridinyl, piperizinyl, norpholino, phenyl,

phepyl o ben benzyl o ; is 0-4. and each R5
6-QUIE%ZOP¥FG éj’éﬁf'ﬁyi B ‘ﬁé?o"y?i\‘{‘”@%:m s QXYE*ECP-‘/%@'- COOH,
dihyml—cl24-oxdsl,(CH 3) 2, -N(Et)2 - N(iPr)2, -Q CH2)20CH3,
6-Quinggelisaarboxybepidp! .4-dhygiHcCapghoxyphasrbd €493) 3,
meyPERC(CHB) 3, - O(CHR) 2N(OHB) 2,
perazin-| - cyclopentyl),

i
4(1H)- QI(N?HQF neypt 6, bﬁaqlm«;ﬁx@w&@%rt%etMWy or optionally
Carbotﬁﬁbaﬁd' tH}trl%gtep @Q@Mbl@?@’ {o- IL)%Q&% helng)l g« [ enmbodi nent s,

he pfesent i'nvention provi des a conmpound of fornula
Quiazolinope; a suitable salt thereof; wherein: x is 1;

4(3H)‘é§‘8l?%§§ndn E‘%D?. %@&L,}@&%ﬁlﬁr F, CF3, -OCF3, M,

is OCor 1; and each R5
4(1H)i Quinazrd bypmnde (% 3-¢ib@mo- Bmethléxyp@ﬁwl) Mad - OH, - OCH3,

(%H%, , - SO2NH2, - SO2NHC( CH3) 2.
22 TC%H%] é%%&gggﬂjﬂ?@hanot her enbodi nent, the present
[0062i nvdntéram qzmlmdlrd@‘@ dnncpmmctd Of—Fdrmoha Haa Ls, ot Abind efscthR is

| 00,
mdep?'ﬁgmﬂoéelsgﬁy C{:Ve(geh(bn prOV| des a corrﬁb (g?@b ?II (g

-N(iPhig - (BI&:}QME}st(Hﬂ{Iﬁ -GROCHE, hkOHe SICHWRCHIGH;, L0 a
-NHC%)%IL?N}?C(H%Q{ 3¥2, ﬁ %‘F,C tddig—l(gyc? poépyﬁ (§019HéH3,

-CONHCH,CHj3, or an optionally substituted group selected from -piperidinyl, piperizinyl,

morpholino, phenyl, phenyloxy, benzyl, or benzyloxy.

[0063] In other embodiments, the x moiety of formula Ha is 1, and R*is Cl, Br, F, CFs,
-OCF;, Me, Et, CN, -COOH, -OH, or -OCH3.

[0064] In still other embodiments, the y moiety of formula Ila is 0-4, and each R’is
independently CI, Br, F, CFs, Me, Et, CN, -COOH, -NH,, -N(CHs),, -N(Et),, -N(iPr),,
-O(CH,),OCH3;, -CONH,, -COOCHj3;, -OH, -OCHj3, -OCH,CH3, -CH,OH, -NHCOCHj3,
-SO,NH3, -SO,NHC(CHj3),, -OCOC(CHj3)3, -OCOCH,C(CH3)s, -O(CH2)oN(CH3),, 4-CHs-
piperazin-1-yl, OCOCH(CH3),, OCO(cyclopentyl), -COCH3, optionally substituted phenoxy,
or optionally substituted benzyloxy.

[0065] According to another embodiment, the y moiety of formula Ilais 0 or 1, and R’is
Cl, Br, F, CF;, Me, -OH, -OCHj3, -OCH,CH3, -CH,0H, -NHCOCH3, -SO,NH,, -
SO,NHC(CH3),.

[0066] In other embodiments, the PG' group of formula Ila is an ester group.

- [0067] According to another embodiment, the present invention provides compound Ila-

1 or a suitable salt thereof:
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each R3 is independently hal ogen, CN, N2, -N(R) 2,
-CH2N(R') 2, -OR, -CH2OR, -SR, -CH2SR, -COOR ,
WO MNR@OR044 - CON(R )2, -OCON(R )2, COR, - NHCCm‘/USZOOS/MSS%
-S2R, -SZN(R )2, or an optionally substltut ed
group selected fromOC .C aliphatic, aryl, heteroaryl,
cycl oal i phatic, heterocycl oaf) phat '(9 aryl G -C al kyl,
het eroaryl G - C al kyl, cycl oal|i phat C al kyl, or
@ y Hyo(;krfES; each R5 is
(R )2, -CH2N(R ) 2,
-OR, -CH2OR, -SR, RCOR , -CON(R) 2,
-S(O 2N(R ) 2, OCO'\’ -COR, - R, -OCON(R) 2, -NR
SR, -OP(O(OR) 2, -P(O?é ) 2 -OP(O 20R',
-P(O20R, -POQR) 2, - 0PO 2, or an optlonally
[00683 ubdh ictrtHireemigrdirgnts Gle@odsed ifveotionGiro\Gdeslaigomaound, of &rinula
IIb: het eroaryl, cycloaliphatic, heterocycl oaliphatic,
“aryl G -C al kyl, heteroaryl G -C 6al kyl,
cycl oal i phaticGi-C al kyl, ot'heterocycloaliphaticGCi -C
al kyl ; and each occurrepse ef R is.independently
hydrogen or an opti onal 1ti QiCed G al | phatic
group, a 3-8-nenbered sz artially
unsaturated, or full §R3unsaturat 2d 3 i
havi ng 0-3 heteroat ons i ndependent Nyssel ected from
nitrogen, oxygen, or sulfur, or an 8M2 menber ed
saturated, partially unsatygngated, or fully unsaturated
bi cyclic ring syst em having 0-5 het er oat ons
ory e R b9 fsel ect ed from nitrogen, oxygen, -or
whdtkfur; or: two occurrences of R are taken together
w th the aton z to which they are bound to form an
P@p‘lslaéhléqblleyh@{%% PPWGEHE E30UPY nenber ed sat ur at ed,
LPRL LRl Me kRt ed, or fully unsaturated rmnocycl iC
or bicyclic ring having 0-4 heteroatons independentl|y
X§é)‘éct ed fromnitrogen, oxygen, or sulfur. [0061] In
el RPN Hdéﬁ%ﬁ&h%ﬁ'&?&}ﬂh '@@tﬁoz, tﬁ@( Ela‘?ﬁﬁmk hvsiErt lc%ow -SR’,

prOVI es a conpound for nmul sui tab

saCH 3R etGEYIR, MRE@R T “C@@IIR V2s- Qﬁ@]ﬂ(ﬂe éb@@RhyHHG«Q@R’
h a?(g qgtn 'S%@{ K;K%ﬂ an)f)RI (§naﬂ}/ éubsﬁﬁfeia ﬁ%p sSleb tBAEHR T e iipHatic,

@ﬂ,@éteroarﬁﬂycloahphatlc heterocycloahphatlc ary?Cl-CGalkyl heteroarlel-

het er ocycl oal i phati cG -
i ndependent |y halogeg,

Cgalkyl, cycloaliphaticC,-Cealkyl, or heterocycloaliphaticC,-Cealkyl,

y is 0-5;

each R’ is independently halogen, CN, NO,, -N(R?),, -CH;N(R),, -OR’, -CH,0R’, -SR’;
-CH,SR’, -NRCOR’, -CON(R’), -S(0).N(R’),, -OCOR’, -COR’, -CO;R’, -
OCON(R’), -NR’SO;R’, -OP(O)(OR’),, -P(O)(OR’),, -OP(0);0OR’, -P(0),0R’, -
PO(R’),, -OPO(R’),, or an optionally substituted group selected from C,.Cgaliphatic,
aryl, heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC;-Cesalkyl, heteroarylC;-
Cgalkyl, cycloaliphaticC;-Cgalkyl, or heterocycloaliphaticC;-Csalkyl; and

each occurrence of R’ is independently hydrogen or an optionally substituted C¢
aliphatic group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,

oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
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-CH2SR', -COOR, -NRCOR, -CGON(R) 2, -OCON(R ) 2,
COR, -NHCOOR , -S2R, -SO2N(R ) 2, or an optionally

we wshedowt ed group sel ected from G -C al i phat i BCT/E883005/045506
het eroaryl, cycloaliphatic, heterocycl oaliphatic,
aryl @ Coal kyl, heteroaryl G -C al kyl,
cycl oal i phati cCl C al kyl, or heter ocycl oal i phaticC -C
abiopturatgd bisyclic Bng exstem RSIngd-1 ekspripraeingenpndraliy sdesteddigm

(R) 2, -OR, -CH2OR, -SR,
Neipes (’XY%&%&WW%ON()R) 2, -S(O2N(R) 2, -OOCR ,

- CORWwo oedi@@iRes of RTH(aRe1) togc;therNRths@aROm(s) @3(/}@;)}( Ry yre Qound

: (F; I(DOO)( (R‘O) 01%1 arb?ptlgplz;llo)s E:\ytdt Sﬁééﬁzr%cb %agg%t%,z%%rally

sel ect @dadufatan & fuly ﬁtisaqnmetdl rﬁqnoathb or bieyodic oiag yhvmg 0- 4

| hat het h
o o ey 5 Y51 B EOM g
[0069']| et g ey ebddahétd, ﬁ@mﬁblaﬂylﬁonrm&lﬁdIlﬁad for oamureaenées of

d d d
indepengsaty ChbEd BT aFF o Fb ooy oo a1 30 e Rl dgeo-
-N(lpﬁ)éltgmilzl%cmardomlﬂ yC@O@HQ uO#t SOCHYrOCHICGH,, \CBaH)r at ed

nonoc ICc ri havi n -3 het er oat 0 dently
NHCG oo OB e SO, SO RO (b Rgn 6. 12
-CONTRFRRE orsa bplicaf sub@@ﬁ{eﬂ @eruid stleaad fednatBsbridaiy 1, bipetisinyl,

unsaturated bicyclic ring system having 0-5
morphdingr RbgR nRNe P ePop BFTEEN £1 8EN8EPBEt ed from ni trogen,
[0070?’0’ %%thepémﬁdahrﬁwm (HR'x mbik9 P EFHULANERY, &fd IR is I, Br R KE

her wth eaton&d to V\hlchthey are bound to
-OCFBd\ﬁmE&rChﬁpﬁp@rﬁhl-(PV &uPstht ut ed 3- 12 nmenber ed
007132lt %%&ﬁgehepéﬁﬁédﬂhéan Hh@%%di&ﬁbﬁﬂmnﬁaﬁ 1k by, Mpsatvrsed

nocyclic or bicyclic fing having 0-4 heteroatons
independtatheit BntH, ('Fs Mo Et.LN.F-€6 rWBg@KﬁHﬁxyﬂ&@rﬁ)z, -DiPr)2,

-O(Cﬁéj%({)&ggé 6@}4‘1 H?@g?ﬁ‘ eo&ﬁ' |_evens PRI ANEHRIGCH,,

azol’i non
-SO.8Hg hswczﬂéﬁ)zcﬂ%@k)(szmﬁmﬁ%&y @ (I NER Ry 141 CH-

plperglzéri :[gy gﬁ A azg%I-L?%gB%O(é/ §o§ rgﬁgj ng& Xy phr)all; lslsbstltuted phenoxy,

or opd¢rhHy sBeiitngd bbnzaybne, 2- (2, 3- di met hoxyphenyl ) -
[00723 gkcc%cj[n?gz %H%tﬂgr%%bog' 2 ;‘}n &Inqg %@ %}( Y&Rﬁﬂﬁiﬂ 1s ’0 o?? %9'1(5 is

I m nore
Cl, BEF( CF4 MH, hyHy -®GH30XIGI‘PZCHE{U-Oﬁh@m iINHCOEHe r§O MRS €r

drochl ori de; 4(1H) Qui nazol i none,
SOZI\gP([n@%)écet yl oxy) phenyl ] -

[0073] In other embodiments, the PG’ group of formula IIb is an ester group.

[0074] According to another embodiment, the present invention provides compound Ib-

1 or a suitable salt thereof:

cl o)
JesB e
2
CHj N/K©
IIb-1.

[0075] According to another aspect, the present invention provides a compound of

formula Ilc:
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4( 1H) - Qui nazol i none, 2-(2-nmethoxyrhenyl) -
4( 1H) - Qui nazol i none,

w@2qgrnemihoxyphenyl ) - 7- (tti fl uoromet hyl)-; PCT/US2005/045506

4( 1H) - Qui nazol i none, 2-(2-nethoxyphenyl)-7-nethyl -
4( 1H) - Qui nazol i none,
2-[2-(acetyl oxy) - 5- chloroph@pyl] 6-chl oro-;
6- Qui nazol i necar boxylic aci

2- (2, 3-di net hoxyphenyl

6- Qui nazol i necar boxyl i s
2- e enylﬁ
6- n
I [
pr n

(5- et hoxy-2-net ho
Qui nazol i necar boxyl i1'¢ aci d,
, 4-di hydr o- 2- [ 2- met hoxy- 5- ( 2- (R%)y
openyl oxy) phenyl ] - 4- oxo-; .6- Qui nazol i necar boxylic
acid, 1,4-dihydro-2-(2- netha y- 3- met hyl phenyl ) - 4-
oramﬁwebsﬂﬁmﬁﬁbﬁazol|necarboxyI|c aci d,
| , 4-di hydro- 2-[ 2- met hoxy- 5- (Inethylethoxy) phenyl]
whereiy_oxo-: 6- Qui nazol i necar boxyl i ¢ aci d,
PG isla it 1B} Ox2 plolectiid By - 5- pr opoxyphenyl ) - 4- oxo-;
6- Cylnazollnecarboxyllc aci d,
CWISQnPgﬁ%%“ %y et hoxy) - 2- nethoxyphenyl]-l 4-
dro 4-0 -,Rﬁqulnazmylnegagboxyllc aC|d
et hox t hoxyphe yh&fﬂﬂ 4-di hydr o- 4- oxo-;
}gylnazollnéggﬁboxyllc acild, o
, di hydr o- 2-72- met hoxyphenyl ) - 4- oxo-;
& Qui nazol i ne@dr boxyl i c aci @e
|, 4-di hydr o- 4. 0x0-2-[2-(2- mp&openyloxy)phenyl]
6- Qui nazol i ngcarboxylic a Nl\
52 [2-(2-et ygimm%y)phe yl ] 3-®h4- di hydro- 4- oxo-;
(;jA§#EU|n820| rboxylic acid
?2, 3- di nethoxyphenyl ) -1,

di hydr o-4-;
[
di
e

J\I\IW\

=di hydr o- 4- oxo-;

ff 6- Qui nazol i gecar boxylic aciht,

4- di hydr o- 2- (- met hoxy- 3- nethykphenyl) 4- 0Xxo0-;

F@nnazollnec boxylic acid, N

Tﬁ;gydlhydro 2-q & met hoxy- 5- met b§¥ phenyl ) - 4- OXO-;
i nazol i nec lic acicd

2-[2-(2- ethoxyegﬁgz§) 3-nﬁﬁﬁé;yphenyl]-l,4-

\\81."‘ P

~

dlhydro 4- 0X0- i Kk
T T "
4 ! { Y
‘N ¢
L (R \' R
R e R, "
11 -~ mm nn 00

and Cy is optionally substituted at one or more substitutable carbon, nitrogen, or sulfur atoms

with z independent occurrences of R%;

each z is independently 0-5;

each R* is independently halogen, CN, NO,, -N(R"),, -CH,N(R’),, -OR’, -CH,0R’, -SR”,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R’),, COR’, -NHCOOR’, -SO;R’,

-SO,N(R’), or an optionally substituted group selected from C,.Cgaliphatic, aryl,
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6- Qui nazol i necar boxylic acid,

1, 4-di hydr o- 2- (2- met hoxyphenyl ) - 4- oxo-, nethyl ester;
watdbihedui nazol i none, PCT/US2005/045506

6,7, 8-trinmethoxy-2-(2, 3,4-trinmethoxyphenyl)-; Carbonic

acid, ethyl ester, ester with

iy R Sy R gy
cy@(olﬂ)ha&@lf@séﬂtbd BEaroRclodlifintitr@Qamy2- met hoxyphenyl ) -

2-(2' - acet oxyphenyl ) - 4(3H) - qui nazol i none. [0062]
X15014ﬂ certain enbodi nents, the x noiety of fornula lla is

each 11 i9 ﬁnd@pen@é}fﬂl&%ﬁﬁ%“nRCNstdﬂmﬂﬁ e@HJN(R@IZ,, gﬁl’ -CHQOICF:SR’
-CHBRr§OOR: NRADRS OB R )ccm@m ‘N@gﬁ)
S%&gr n é)glri%%]‘r ﬂé’!‘%&@:%gg sé\il%m&@b%ahphﬁ@&lw
hmmarmhayqlqahstmbs,thetemcédogm@w %I%c@selaylﬁ h%@fparylcl Calkyl,
cycﬁoaﬂ alugd?,r—]()f atk Ebfﬁertérééymélah HIRER NG alkgp phenyl,
pnen oXxy, 6Del%zy

. or ‘benzyl oxy. In other
yisOébodi nents, the x noiety of fornula Fh is 1, and R3

each k%é,%gep ngsgf hafSe, CNFNOZ E%Hé\ﬁge)nt-s the’ &#rm%t

-@H,SROI- NRC@RHaC()s\I(E 4 -SENIN(BAChROROR’ sCinFdeﬁféhﬂe n@@QN@r¥

ipersy OB 5 PO DR BOIDRT R oPoge

Mﬂﬂpna-ll@h&ﬁ]d&,d er@p3kfted fbICOCHE331iph8©@2 MivR heteroaryl,

cyc%%ﬂ%%%%wow s ARBTG5
cﬂiﬂlﬁmbﬁpemwl Yor het€zOSHBalipptic©rGalkyl; subst i t ut ed
YT TR TR e O
glo@p,MB-S nidimbeisd EXiratkd, paridliRuhsat@licd, Br fum;pnﬁﬁeatedwapnoc@ﬁc
g LS oM DD G PPePHETgR P S BB s o1 oo o
axg\ 899 Pndeﬂfberfe@ kdfth@d HArtiafly afsa@dted, offully PnsahldEted bicyclic ring
ool A b SROLNer SR Pl B RCSENEILLRD
of:hereof:Ila-1. [0068] In certain enbodinents, the

present invention PrOVIdeS a .conpound_of fornul a
two occurrences of R’ are taken together with the atom(s) to Wthh they are bound to

form an optionally substituted 3-12 membered saturated, partially unsatutated, or
fully unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur.

[0076] In certain other embodiments, the present invention provides a compound of

formula Ilc:

Cy
OPG!
o
N
(R3)y
(RS,
Ilc

or a suitable salt thereof;
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lib: Ho or a suitable salt thereof; wherein: PGL is a
sui tabl e hydroxyl protecting group; L1 is a suitable
wo e@sioom4gr oup; x is 0-4; each R3 is independert1/¥S$2005/045506
hal ogen, CN, N2, -N(R) 2, -CH2N(R) 2, -OR,
-CH2ZOR, -SR, -CH2SR, -COOR, -NRCOR, -CON(R) 2,
-OCON(R') 2, COR, -NHCOOR , -SX2R, -Sq 2N(R) 2, or
wheredl . opt i onal |y substituted group sel ected from
.G ~aljphatic, aryl., heteroaryl, cycloaliphati.c,
PG ‘%%i“é‘f‘%‘%&‘?rB’&f‘ Pﬁ’ﬁ% hgBOUYy | G Zcgal kyl, heteroaryl Gi- C
Cy is @kiky kelectddctemal | phaticCG - C al kyl, or
het er ocycl oal i ph%ti cCG -C al ky '4) y is 0-5; each R5 is
;{ /l\/{rﬁfbpenden ,tfgl vgen, Cl(-??\ VZoN(R )2, -CH2N(R )2,

NZOR , -CHOR), ISR, -cHISR "L NRCOR , - CON(R ) 2,
L stD) 2N(R ) 22~ 000R , - QCm®R, - OCCON(R) 2,
NR SCPR , -OP(O) (OR) 2, -P(0)(OR) 2, -OP(O 20R ,
“pOg20rR, - R) 2, -OPQR) 2, or an optionally

substituted group selected fromGC .C aliphatic, aryl,
het eroaryl, _gycl oal i phati cewheterocycl oal i phati c,
“Taryl G -C alkyl, heteroaryl&j- C alkyl,
chycl oal i phati GRS al kyl / or >R,
: L\&g}'erocycl al i phaticG -Cgal kyl ; and each occurrence of
“i's independently hydro or an optionally
ff substituted gg¢ - al i phatic &houp, a 3-8-nenbered
saturated, pargj.ally unsaturat eefw or fully unsaturated
9‘;\ &cyclic ring having 0-3 hetenoatons i ndependent|y
N'sel ected fromaitrogen, oxyge or sulfur, or an 8-12
ktreﬁber ed satur g4 partial aturated, or
ful l yunsaturated bi'cyclic (Rhag system having 0-5
.heteroatons | ndﬁpendent ly sel egted from nitrogen,
oxygen, or sulfdr; or: two occurrences of R are taken
together with tJfe aton(s) tP" which they age bound to

f an optiondJy substituved 3-12 nmenbeNed
shtugated, p ally unsatjurdgted, or fu ) unsat ur at ed

mocyclic or@ cyclic ringy ing 0-4 roat ons
rd {3 '

ependent | y \s&jpact ed fromQ\trogen, oxghen, or

Z

zsul fur. [0069] In Certain enbgdirents, the x noiety of

formula libis 1 or 2, and each R3 is
1 mm nn

(R

00

and Cy is optionally substituted at one or more substitutable carbon, nitrogen, or sulfur atoms
with z independent occurrences of —-R*,

each z is independently 0-5;

each R* is independently halogen, CN, NO,, -N(R’),, -CH,N(R’), -OR’, -CH,0R’, -SR’,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R’),, COR’, -NHCOOR’, -SO;R’,
-SO,N(R’),, or an optionally substituted group selected from C;.Cgaliphatic, aryl,
heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC;-Csalkyl, heteroarylC;-Cgalkyl,
cycloaliphaticC;-Cealkyl, or heterocycloaliphaticC,-Cgalkyl;

X is 0-4;

each R® is independently halogen, CN, NO,, -N(R’), -CH;N(R),, -OR’, -CH,OR’, -SR’,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R’),, COR’, -NHCOOR’, -SO2R’,
-SO,;N(R’),, or an optionally substituted group selected from C,_Csaliphatic, aryl,

43



i ndependently d, Br, F, CF3, -OCF3, M, Et, CN,
-COCOH, -NH2, -N(CH3)2, -N(Et)2, -N(iPr)2,

WO E0@bip20CH3, - CONH2, -COOCH3, -OH, -OCH3, - QurRCs#dns/045506
- CH2OH, - NHCOCH3, - NHCOCH(CH3) 2, - SO2NH2,
- CONH( cycl opropyl ), -CONHCH3, -CONHCH2CH3, or an
optionally substituted group selected from

hetgroavglr ¢>dlqayj>hatipihp@rdczc'rloeliphatimarplﬁ?mqsaibyl IeteroaryCi-Coalkyl,

70] | h
BB B et RRY et SRR Sa R b 1%L “ond Rs
yis0iss C, Br, F, CF3, -OCF3, Me, Et, CN, -COOH -CH, or
- OCH3. 071 '
cac B G ISTbb B, SN ST . B B b
-(BLSRE -NREBR’,MEONER’),, BN0)NORGH-OCOR2, - COR( CHO3R 2 + OCON(R o
'Po%ggz'\" o ’,Zlcm ) '@Fé%f,z-r ) )z,)fﬁﬁ%&'?%; %MWE-OP&E 2,
or a§ Niﬂlﬁkﬁ)s@mted Qt%ﬁéd?ﬁrom mﬂgﬂt%}ﬁheteroaryl
pi per azi (I(F:H
ye@@(lwev éﬁ@%%‘?allphmlcl %ll(ﬂn%ﬂt?fgaay@@b&s?k Yt ed
cyRRERMAYC, A aRRL, bplﬂ@érbé&cfoﬂ hé@{t@glkpﬁﬁﬂd/ | oxy. [ 0072]

Accordin tO anot her I nent, noi et
each gegpmencgof Rbs ingerggdently haﬁifagém qrgn ePUOHBFy SUPS“@F% G wfélphatw

a 3—% g;lld?r% rtgl'?gﬂaturamﬂ Mnonocychc
S NHC( CH3) 2. [ 0073] In ot her enbodi rrents t he PGL

rigg ke ®F3 heserpaipias mgenegdantly aajecigd fg}n@) gllgrogefr@ g)mgjan or sulfur, or
af £$P ghlggre& QR 'b%{;laﬁii@%qmm or ﬂhh uﬂraﬁnc'fﬁég bikydUe Hﬁg on

provi des conpound "H a swtab e salt thereof
syistgml havin@ 075 etesensemuiindepends ntivierldséad fepspeierogen; oy ep €5 afr;
nvention provides a conmpound of fornmula He:Hc or a
Suitabl e salt t hereof; wherein: PGl is a suitable
two ohguaireaoey bf B’r ot sken togetheroty; thGytonés) to whiglythse hre boend tp ferm an

opcgC nglgy sugstltutecgg lillr'})egn%er‘g& szlflll(rated partially unsaturated, or fully unsaturated
monocyclic or bicyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur;

provided that the following compounds are excluded:

Quinazoline, 2-(2-methoxyphenyl)-4-(1-pyrrolidinyl)-;

Quinazoline, 6-bromo-2-(2-methoxyphenyl)-4-(4-morphoiinyl)—;

Quinazoline, 6,8-dichloro-2-(2-methoxyphenyl)-4-(4-morpholinyl)-;

Quinazoline, 6-bromo-2-(2-methoxyphenyl)-4-(1-pyrrolidinyl)-;

Quinazoline, 6,8-dichloro-2-(2-methoxyphenyl)-4-(1-pyrrolidinyl)-;

Quinazoline, 2-(2-fluoro-6-methoxyphenyl)-6-methoxy-4-(4-morpholinyl)-;

Quinazoline, 2-(2-fluoro-6-methoxyphenyl)-4-(4-methyl-1-piperidinyl)-7-
(trifluoromethyl)-;

Cyclopropanecarboxylic acid, 3-fluoro-2-[7- methyl-4 (4-methyl-1-
piperidinyl)-2-quinazolinyljphenyl ester;

Propanoic acid, 2-methyl-, 3-fluoro-2-{7-methyl-4-(4-methyl-1-piperidinyl)-
2-quinazolinyl]phenyl ester;

Butanoic acid, 3-methyl-, 3-fluoro-2-[7-methyl-4-(4-methyl-1-piperidinyl)-
2-quinazolinyl]phenyl ester;

Cyclopentanecarboxylic acid, 3-fluoro-2-[7-methyl-4-(4-methyl-1-
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Il M nn oo and Cy is optionally substituted at one or

nore substitutable carbon, nitrogen, or sulfur atons
wowdkoaosndependent occurrences of - R ; each BCT/ES2005/045506

i ndependently 0-5; each R4 is independently hal ogen,

CN, N2, -N(IT)2, -CH2N(IT)2, -OR, -CH2OR, -SR,

-CH2SR , -COOR, -NRCOR, -CON(IT)2, -OCCON(IT)2, COR ,
plpeNI&EiQm? quinaSﬁDﬂR‘l]phensmm(R' ) 2 or an optionally

subst.it d u | i phati c,
Propagpig acéﬁ ﬁ:& ?18 V1ot 7em 4gﬂ Fg]?iocycl oal i phati c,
PIRGFId R 2O Y]R o*gefw G - Conl kyl ,
Butar@ytClcaiab B{ﬂi\ﬁ&thﬂ@l}iﬁo&t Ry 7-medhyl-4-(4-methyl-1-
pipteidRy DY iRadliphdngl@steeal kyl ; x is O 4; each R3 is

Qumzizgd%ie pen@d eﬂ% -pn%lgo ypher@l:i Q%ﬁ (mﬂﬁfﬁgﬁx ’ CH’ZNS Icfo)\l( é’

pyyrolidindson( R )2, COR, -NHOOOR , -SO2R, -S2N(R) 2,
Piper®fined (RS 15y 1) 4- [slqbsidhhaﬁ&g}p%?w -&hyg ated from
qudazdi@@hi;phatic, aryl het eroaryl, cycl oaI I phatic,
het erocycl oal i phati c, yl G - C al kyl,
Phenq}e}- 8P@aﬂyﬂ@etbdér(l%ynethﬂ;}ocrl?fadrryﬁa?r%'eazole%r kyl, or
acefpie &9stsE)ycl oal i phaticCi-C alkyl; y is 0-5; each R5 is
Pi er“imep Riiforyfhal[e @@luor%—m%x 7-) 2, -CHZN(R 2,
p(tr1 l%%z%lﬁfzo . yRIRC&l; -CON(R' ) 2,
-SOZN CO?' -C2R, -OCON(R )2, -NR
1-Pipgap Recarboop{c@F[doR16 }v@m&b@c)}letmypy@yl) “49P( 0) 20R
quirReina R, 1- dlm@lmeth)'QCSterO:’q R )2, or an opti onal | y

Carb Pﬁ&h t(é‘ ﬁ&tﬁgh&kg@nﬁ&v%f}i&%ﬁhghgl Caf yl,

atic cyc
Y % (ﬁ%%éy P‘?( et er oaryl G - C al kyl ,

6-Qumywll10a:lartphﬂtq ag;(d 404-y1 Hydlmetbylethoxy)carbonyl]—1-
pipredzaTytledr (- mahbmhtriyt)aaanal kyl; and each occurrence of

Benzene%ul{9 | M e%ﬁ ¥- _Iélt/ﬂ{:z- g@etl%xyét@g?lga %!T}%%l%al]
lglg?r l%lt teneﬁhnoéﬁ“aetur ited, or fully unsaturated
[00770N d(a)ceﬂtam embastgmhnay Itlmgpré)seﬁi dnehemm}abvzid@ a qodhppendeiormula
e: sel ected fromnitrogen, oxygen, or sulfur, or an 8-12
" menbered saturated, partially unsaturated, or fully
unsat urated bicyclic ring sy¥tem having 0-5
het er oat ons | ndependentﬁct ecg;,Gﬂr om ni trogen,
oxygen, or sulfur; or: oc urrences of R are taken
together with the atonm g Do they are bound to
forman optional |y séidtituted nenber ed
saturated, partially unsaturated,

Ic

or a suitable salt thereof;

wherein:

PG' is a suitable hydroxyl protecting group;

Cy is azetidin-1-yl1 (jj), pyrrolidin-1-yl (ff), piperidin1-y! (dd), or piperazin-1-yl (cc)
optionally substituted with 0-4 occurrences of R

each R* is independently Cl, Br, F, CF3;, CH3, -CH,CHj3, CN, -COOH, -N(CHj3),, -N(Et),,
-N(@iPr)3, -O(CH,),OCH3, -CONH,, -COOCHj3, -OH, -CH,0H, -NHCOCH3, -SO,NH,
-S0O,(CH,);CHj, -SO,CH(CH3);, -SO,N(CHs),, -SO2,CH,CH3, -C(O)OCHCH(CHa)s,
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fully unsaturated nonocyclic or bicyclic ring having

0-4 heteroatons i ndependently selected from nitrogen,
wWo200g06,040r sul fur. [0076] In certain other PCT/US2005/045506

enbodi nents, the present invention provides a conpound

of formula Hc: lie or a suitable salt thereof; wherein:

CFC@)NHCHz@HGO}EB' £(0YHOWCHICRIEH,| rmommm{)cmcccsm

NS At ey GG R o P gD OB GRS o O &
arﬁéﬂﬁ%héliy%%'t&e&@wﬁenec@a %Q.gs%en&ﬁylspabérurnyahmom rcl

In ependent occurrences of

«alkodPhamib ey lgxysbengd chenrAot s -G Hasuihiranpyridyh aF Beparidyl. or

%ﬂ%l -N(R) 2, -CH2N(R) 2, -OR, -CH2ZOR, -SR,
, -NRC(P‘ C(]\I(R' ) 2, -OC(]\I(R' ) 2,
xis 100R , -NHCCIR’ - SO2R -SOZN(R”) 2, or an optionally

hst i L,
each %ﬁ? z%dgénérﬁ)t(}?ﬁly (‘)gls(?lL Q:%(Iﬁg It/fﬁol?per oc%q’ﬁoal I p atﬁl(%ﬁ{)y
Néity) ﬂ(iP@amgﬂz)z@@ﬂg r@i&NHb QCQ@QIkyIOH -OCH;, -OCHzCHa,

CEUSHERHANE Shc PRy . oo oG

-GONIEOHCE b 3n dpabxmj;l@ Rubs@htedNBRIp seRitRI JroB, -pipGiddid,) 2,
PPk OB aBRER S R R R - Scor

y is 0-4SaRIN( R'd) f 2, or an optionally substituted group
e r i . [ [ h
cach 5 FHRPTIGRAB Y, P B Gro Rl Foas oo il PR bRy
NUBi)ﬁ LO@TI%:)z@CPQ AONHE, -@YOCHS- GHMI(TEQG@MJH%WCHz@H
cyclo R5
EErtht Ry POy R BB ) 2
0(@)21\1(69!52%1{3 pipktazin -1erlZ$EbCH(¢\lﬁ§¢Q@co<c>@w1§(eRyl)) -Z0CH;,
g - OCOR -0CON(R') 2, -NR
0@@2 y su m_u(teé thfg:n)y, or optlpvc%y(s@@n}utezi ben@g(xg) 20R |
[0078] P( @1%@8} embddiadRits, thé.x m&B%Rfc)rmala Ilc is 1'and R is at the 7-position

of the quinazoline ring and is -Cl, -CHj3, -CH,CHj, -F, -CFs, -OCF;, -CONHCH3, -
CONHCH,CHj3, -CONH(cyclopropyl), -OCHj3, -NH;, -OCH,CH3, or -CN. In yet other
embodiments, the x moiety of formula Ilc is 1 and R? is at the 7-position of the quinazoline
ring and is -Cl, -CH3, -CH,CHs, -F, -CF3, -OCF3, -OCHj, or -OCH;CHj. In certain other
embodiments, the x moiety of formula IIc is 1 and R? is at the 7-position of the quinazoline
ring and is methyl.

[0079] According to another embodiment, the present invention provides compound Ilc-1

or a suitable salt thereof:

@
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or an optionally substituted group selected fromGCi -C
aliphatic, aryl, heteroaryl, cycloaliphatic,
whedoenamyc| oal i phatic, aryl G -C6al kyl , PCT/US2005/045506
het er oaryl G - Ceal kyl, cycloaliphaticG -C al kyl, or
het er ocycl oal i phati cCi -C al kyl; and each occurrence of
R is independently hydrogen or an optionally
[0080% ub Adcbudingdo pdtiapdibdrienbgdiow, the pRs@v ireritemedovides @ campeiind
offor%%ﬁtﬂﬁl |y unsaturated, or fully unsaturated nonocyclic
[ avi ng 0-3 heteroatons independently sel ected
fromnitrogen, oxygen, or sulfur -an 8-12 nenbered
saturated, partially unsat ur atedi. gr fully unsaturated
bi cyclic ring system havi(Rdy 0-§ het &rpat ons
I ndependently sel ected fr wifen, “oxygen, or
sul fur; or: two occurrenc f are taken together
with the aton(s) to which eyoar® bound to form an
optionally substituted 3-12 ngpjbered saturat ed,
partially unsaturated, or fully unsaturated rmnocycl I C
or a sejfablsislylefeetir i ng having 0-4 het eroat ons i ndependent |y
where?xﬁl ected fromnitrogen, oxygen, or sulfur; provided
that the foll ow ng conpounds are excl uded:
x1s 0@ui nazol i ne, 2-(2-net hoxyphenyl )-4-( 1-pyrrolidinyl)-;
each lg%ﬁgéng&f(ﬁ% halo{geh Oz FS(R e %Hzrlr\lo(%l )ﬁo|O|Rn C§120R SR’,
-@BlxSRazGPORS,-NRCOR’, -CON(R’)Z, -OCON(R )2, COR -NHCOOR -SO,R’,

-sgaﬁgg;zggr: A Riidiaht§ sIRGARPLRAG Wi rrbit CTRIARRAH
he@erbarpmma(iéxaane,tuwxqppaemphatiwar@l01@ealm, hetérngry)Ci=Coalkyl,
e Bt oSSR TSN - pyr ol i iyl ) -

y is 0&yi.nazol i ne,

each ﬁ%) 1@ md%@ﬁ% %rglg%aﬁgetmh%y%%nw& )26, &‘itﬁ‘t@‘% 6R( 4Cﬁo(5ﬁh oéli ny
_CH,6R* ENRGOB: SCORIRYX YSIOMN(R));, 4OCORNBLOR’ -CO,R’, -OCON(R’),,
NS Bk LTSRN oo oy, orom,
ordmfdpuekally utlsttutetightpsdtedtéd ﬁ@ﬁ Ity ICrdliphfeet argli, bytbiparyl,

2 qu%tp??:fz: ohleltepo)é:lyllg llpgg/tlic eSltCe rC6alE)r'lo eetlgrgzllrglCa —Cdﬁadlkyl
cy%‘lcfallblf-h'h@CIZQ[aﬂcymﬁ ﬁ&éméyc(oﬂh}ﬁmtlwll—CJatkpl RRd i dl nyl) -
- qui nazol | nyIﬂ]ﬁl enyl ester; Butanoi ﬁ é‘ﬁ’: é 1%

each accpyrense 6L B-is é@tﬂﬂwlwyfl@gﬁ’eqm pfiarafly bt é‘e aliphatic
gr%tlﬂ 4l QZRINbEKE RReRY | paffallf tasafaydtdd) BEAIR DfRarAeXMbldyclic
rigg bqvmgr%3 betprpatpies FgeReadedly seledisA Trop S PRYaCH- 3 SeftH Y
af @115 HehbB8 SWhra@8 I faftially unsaturated, or fully unsaturated bicyclic ring

system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or sulfur;

or:
two occurrences of R’ are taken together with the atom(s) to which they are bound to
form an optionally substituted 3-12 membered saturated, partially unsaturated, or
fully unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;

provided that:
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Propanoi ¢ acid, 2,2-dinethyl-,
3-fluoro-2-[7-nethyl-4-(4-methyl -1 piperidinyl) -
w@20eoe@zol i nyl ] phenyl ester; Butanoic acid, PCT/US2005/045506

3, 3-di net hyl -,

3-fluoro-2-[7-met hyl -4-(4-met hyl -1 pi peridinyl)-
(i)x&d@ﬁ&r&i@ﬂmul‘tyﬂldonhﬁwb #dt er ; Q.Ii nazol i ne,

ch] or o- 2- ( 2- net henyl 3-(trifluoromethyl)-I

(i) when yy1siZgf0 %ﬂd 1s Pﬁ]epﬂ]ﬁg)z‘ﬁp ¥ ) 4-13-( yl)-1p

I -cﬁiékﬂi)ﬂtwaf@ﬁbéhbon%r[ 2- (2 4- di met hoxyphenyl ) - 7- met hyl -

ui nazol i nyl]-; Phenol,

3“1“-1 é)rrbthgpf{rvpﬁ%ww 4- (4-met hyl -1 - pi peri di nyl )-2-quin

[0081§ZO|I'nQ¥IIt4m emB&EhaliE tl(ee)§ﬁ1§1€ ;of Pérﬁhﬁfaeﬂl 9€.0r 2, and each R® is

| sul fon uor 0- 6- net hox enyl)-7-
mdepewenﬁ)r bBarfe |€>CEa g/ﬂﬂ S?&i%‘f 1y ﬁ?P}L NH, N(C)ﬁO N%Ezz
-N(iPt 2 Pgﬁgﬁﬁ{ﬁdﬁc%&@ﬁ |C©O@ﬁ3dOH -OCHs, “OCH;CH;, -CH;OH,

hen - quinazolin I

-NHCQGHg rh%@ﬂ?ﬂé‘éﬂyt -8 1\3%/2; Qf;?iﬂlﬁ(@mlapramﬂb ;CONHC
-COI\KI-?CI[f%tI-hyé)r%l%?MJZ}aH?' s1|1bs{1 teﬁﬁ&ﬁgtsagefé/m@rﬂyﬂlgenzhﬁ?rpméhmﬂyl

qui nazol i nyl per i

morpleli®ai prang! pheayaxib dsnzyl, or braizdoxy.
- t Ik

0082} Jorellr b BATRL I o DR A RRRN AT 8 BRGSOl m oms
-OCPR,—ITfetB_u,dey -SO0RL, [QHE]Qr QE—Haet hoxyphenyl )d4 qui nazol i nyl ]

- | -ni per e t 55
10053100 BRI GAEL kbR by bl o (L ETATL B9 il
indeppndeuily/€E Ba, K @F@M@(Et cﬁiNf COMH, aNHig —NK(Eléz);o FN(eEt)suNl(lﬁblz e

-O(Cﬁ%(?%}g %@Qhé’c g dro }g%‘%‘s. S aZ i"dl nz(iH F]H(COSHZ’

-SO M, - SO INHOCH ) (XGOQ(CH?)}P@G'OIH‘EC(QH?( SGQCHzﬁ)zN(CHﬂz 4-CHs-

. . r P C ]
pirerfioF e Bt olloRary Yo G antiny st thedpfenory.
or opfibmally &kti3titute@b2iayhxy CN, C(I}| -N(CH 3)2, -N(Et)?2,

‘[0084_] N}(_Kﬁgqumg tga?_lﬁé emgoglment ey m01ety 02 %ormula IH_IS 0 orCl_Qan

Cl, Br, F, CF;, Me, -OH, -OCH3, -OCH,;CH3, -CH,OH, -NHCOCH3, -SO,NH,, -
SO, NHC(CH3s),.

[0085] According to another embodiment, the present invention provides compound III-1

NI’ : “CHj,
o

HI-1.

or a suitable salt thereof:

[0086] Yet another embodiment of the present invention provides a compound of formula
1V:
(RO« (R%)y

oS«

¥
CN
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-SO2(CH2) 3CH3, -SRCH(CH3) 2, -SO2N(CH3) 2, -SO2CH2CH3,
- C(O) OCH2CH( CH3) 2, - C( O NHCH2CH( CH3) 2,

WO g(0@p&dioigOH) CH2CH( CH3) 2, - C( O CH( OH) CH2C( CH3) 3pCT/US2005/045506
- NHCOOCH3, -C(O C(CH3) 3, -COQ( CH2) 2CH3,
-C(O NHCH(CH3) 2, -C(O CH2CH3, or an optionally
substituted group selected from -piperidinyl,
pi per: zinyl, nof holino, CIv 4al koxy, phenyl,

n o y, enzyl, benzyl oxy, -CH2cycl ohexyl, ridyl,
Orasu‘éﬁf P of - CH2t hi azol yl; x isyl or 2?/ eag% R3yi s
Wherénpdependently a, Br, F, CF3, -0OCF3, M, Et, CN,

- COCH, - NH2, -N(CH3 2 - N(Et)2, -N(iPr)2,
x is 0-4Q( CH2) 20CHB, - CONH2, - COOCH3, - OH, - OCH3, - OCH2CHB, -

each P {de enhm%%gen ES'HCQ@#( le@»%CHMNtQOR’ -CHZOR’ SR’,
- CONH( c¢v)cl opr op

P‘) CONHCH3
Cd‘bﬁRon% oR’ szB@{J ' CON Bro U‘QCQEII(% ét’ 0K S{HCOOR’ -SOR’,
—S'OONH@ A G a[ﬁﬂgtlorﬂl'll Usﬁﬂuféﬁlgroupgéleaéd #HRC Pj"ﬁiﬁ)ﬂine aryl,

pheny oXY, enzy or benzyloxy; y is -4; and each R5
hqtgoamldgg@quglmm We@rocycgpahppatlcmlclf%alkﬂt het@RpryLC@@qk 1,

crelfippit g or bt Rpima AT Ay, A TP
y is OMHCOCH3, - SO2NH2, - SO2NHC( CH3) 2, OCOC(CH3)3
- - 2N¢/oh3) N, OR'.-CHLOR’. -SR’
o § GRS OUINPE By o o, ;5
-CHGSRHBNROPRI ,oﬂ@lN(B )8 uﬁ@sz(&t)edOfﬁﬁénok?@R oﬁ%b r@é@ KB/ )2,
i tg.t yl [\O 0t b nt

I\ffgg(%;(ﬁ %}2@(%??)2 BNORD? (3?(?%612 JJ?%O% ﬁékﬁ”ﬁ tSPOR’),,
orfanfppgorallg sutsfitutederappiselected frore Gi Cgajiphat, arsl, h@@kroaryCH3,

- -F, - - OCE3, - - - CH3,
exelRRegt e Bleaipha e Gl Pl T
cyedialiphabiec; - @m)@d lofren¢rscycidabphatic@i-@atkybfnd ornul a He is 1

each gqr%grrgge oé{ 1s 1reggende1@§é)&@| o0 Ofantogﬁ?_%n HI E@ﬁ%n DStrPﬁl 'lppg%tric
gro@mﬁ}emb&eﬁ &ftﬁraﬂeﬂl, paithity uesstwedédyenfusly uhshelra(ecfmbl:aicyclic
of fornul a osition of Euer or

a
rigghayinedt-? h"éefP?‘H’é‘s aﬂapqnée%fﬂwe& }[2‘66 ?%%g?&t QBYEGPY Y
a@@-@ﬁ hﬁﬁlg&gg @aldhrﬂﬁﬂtparttah? uﬁ)élfaﬁlSe&dSH, of fug IilBSa?Jﬂatai’ kmiycﬂie $mg
npoun -1 or a sult e I
SYAE‘*’Hb‘faéﬂ"ﬂ& % bﬁtvefttmaw@wgpge@% g@?ﬂﬁ%&ff% e S or Sl
ok:nNvention provides a conpound of fornmula Ill: or a

suitabl e salt thereof;
two occurrences of R’ are taken together with the atom(s) to which they are bound to

form an optionally substituted 3-12 membered saturated, partially unsaturated, or
fully unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
provided that when x is one and R? is methyl in the 3-position, then when y is one, R’ is not
-S-CN in the 4-position.
[0087] In certain embodiments, the x moiety of formula IV is 1 or 2, and each R3is
independently Cl, Br, F, CF3, -OCFs, Me, Et, CN, -COOH, -NH,, -N(CHs),, -N(Et),,
-N(iPr),, -O(CH;),0CH3;, -CONH,, -COOCH3, -OH, -OCHj, -OCH,CH;, -CH2OH,
-NHCOCHj;, -NHCOCH(CHj3),, -SO,NH,, -CONH(cyclopropyl), -CONHCH3,
-CONHCH,CHjs, or an optionally substituted group selected from -piperidinyl, piperizinyl,
morpholino, phenyl, phenyloxy, benzyl, or benzyloxy.
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wherein: x is 0-4; each R3 is independently hal ogen,
CN, N2, -N(R )2, -CH2N(R )2, -OR, -CH2OR, -SR,

WO ga868044 - COOR , -NRCOR , -CON(R )2, - OCON( ReCI/BS$2005/045506
COR, -NHCOOR, -SQ2R, -S2N(R) 2, or an optionally
substituted group selected fromGC -C aliphatic, aryl,
heteroaryl, cycloaliphatic, heterocycl oal |§Jhat| C,

[0088|r ylhﬂ)th@ eﬁﬂwloﬂl‘yﬂentshhet emmtwbttﬁonﬁlal‘lkwl and R is Cl, Br, F, CFs,

h or heterocycl oaliphaticC -C
‘OCF%Q%kEﬁ’, N/)(?éb% (ﬁé(ljf-l% i s i ndependent!y hal ogen,
[0089}CN IrN&JIZL othdﬂ(eﬁi‘bodlalents NG Biety) F fornOR 1V is OH2 @R gach BRs,
mdepeméﬁ:@y Cl MFQF% A (%(%(5&’ -N_ﬁs(s%éﬁg)g -gg%%j i T2, :2

-O(CHJ’b@H ORONH, -cEHER), 20R, -0CH( QDR H;, -CPEOR, )NRCOCH;,

songe Sorliciensn & ol o PRl GiHs RO RV ). 4-CH

plpera%%cll ﬁabb@@i(tﬁg)z,hﬁ’é@&wy&hgﬁl Iquar, 6ptioaklyy $ebstitutad ghehnoxy,
eteroaryl G - Cgal kyl, "~ cycl oaflphatlco C al kyl, or
or optipatlby wbsidvtedPangHaxy-cCi - C al kyl ; and each occurrence of

(00901 'A%c&ﬁglgg@ ant LMbJ&Mﬁ&QQﬁ@y mox@oﬁsﬁﬁmw 10 or 1, and R is
sub . hatic (gﬂéi 3- 8- nenber ed

Cl, BrsBitGf:aledtOFp €Hal D(]Hzﬁﬁﬁat dNH&OGer} 15PNReat ur at ed

SOzNﬁEF@ﬁ%ﬁd ic ring having 0-3 heteroatons independently
©d from nitrogen, oxygen, or sulfur, or an 8-12
[0091hre nifecedingac amcghes dmb%hmcmatw presARs B RItian SEpvidss cqrppquypd IV-1

orasﬁgﬁg s&'ﬁ?ie%g bi cyclic ring system having 0-5
ons i ndependently sel ected from nitrogen,

oxygen, or sulfur; or: two occurrences of R are taken

t oget her vvi_ththea S)pto ich they are bound to
forman optionally Sti flute 12 menbered
saturated, partical nedt ooatyd, or fully unsaturated

nmonocyclic or bicyclic r"\ ng haenng 0-4 heteroatonms
I ndependent |y sel ected frlQ;n1 nitrogen, oxygen, or

sul fur; provided that: (i) x and y are not
S|nultaneously zero; and (ii) wheny is zero, and x is

one, then R3.is not: .chl. ‘in th
i A e R RS
ouovﬂﬂ%)&dlinmr?atége, set foeth X It RRdued e mfden‘stmbdtﬂaathbdelexilmpl&s oe R,

and eac is

illustrative purposes only and are not to be construed as limiting this invention in any manner.

EXAMPLES

Example 1

[0093] 4-m-Tolylimino-3,4-dihydro-benzo[e][1,3]oxazin-2-one (11I-1): 2-Cyanophenol
(2.4 g) and m-tolylisocyanate (2.6 g) were combined with toluene (10 mL) and triethylamine
(3 drops) and the resulting mixture heated at reflux. After 18 hours, the resulting solid was

collected to afford 4.0 g of the title compound.

Example 2

[0094] 2-(2-Hydroxy-phenyl)-7-methyl-3H-quinazolin-4-one (II-1): 4-m-Tolylimino-
3,4-dihydro-benzo[e][1,3Joxazin-2-one (1.014 g) was combined with dipheny! ether. The
resulting mixture was heated at 250°C for 1 hour. The reaction was allowed to cool and the

resulting solid was collected to afford 0.91 g of the title compound as a tan solid. "H-NMR
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i ndependently d, Br, F, CF3, -OCF3, M, Et, CN,
-COOH, -NH2, -N(CH3)2, -N(Et)2, -NGi Pr)2,
WO E0@bip20CH3, - CONH2, -COOCH3, -OH, -OCH3, - QurRCs#dns/045506
-CH20H, - NHCOCH 3, - NHCOCH(CH 3)2, -SO2NH2,
-CONH(cycl o rropyl), -CONHCH 3, -CONHCH 2CH3, or an
(CD@pt 8.2mdMH, ¢), SW$Hi d)uT.BU(1gE, P48 €1Ha Y, éd (i odn 6.85 (1H, d), 6.8
pi peridinyl, piperizinyl, norpholino, phenyl,

(1H, tBhenyl oxy, benzyl, or benzyl oxy. [0082] In other
enbodi nents, the x noiety of formula Il is 1, and R3
Examlzd’ Br, F, CF3, -OCF3, Me, Et, CN, -COOH, -OH, or
[0083] In still other enbodinents, the y noiety
Prmula 111 is 0-4, and eaclp R5 i s i ndependergily o)
HF e CF3, M, L -NH2, -N 2,
t)/, N Lpr N

-SOZNHC( ) 2, OOOC(CH 3) ¥
- (CH2) 2N(CH3) 2, 4- GHB- pi perazin-1-yl, OCOCH(CH 3) 2,
OCQO(cycl opentyl), -COCH3, optionally subst i tuted

phdddxy, or optionally suHailituted benzyl oxy. [0dB%]
Accor di ngHto anot her enbodi nent gy the y noiety of g
forrrul E is Cor 1, and R5 i Br F, CF3, ,N

Lk R o
OCOCH 2C( CHB) 3,

- OCH2CH3, -CH20H, N - SO2NH2,

SOZNHC(CI—N:%) 2. 90085] According®to anot her errbodl tMesoSH
theﬁ%@‘ Qy%geon provg@&mognd HI - |
sui t [t jt hareofT 00 etlandt her enbq e
ofHt he pr% nvent i on®fr ovi dés 3 rrpoun ‘dsof
formula IV:r a suitable salt th eof ; wherein:
is 0-41ledch R3 is independentldayl hal ogen, CN, I\I(I!?2
-N(R) 2, -CH2ZN(R 2, -OR, -CH2OR', -SR, -CH2SR,
-COOR, -NRCOR, -CON(R )2, -OCON(R )2, COR,
[0095] NHCZ )RR imethSERFRIpjoni SERNET -inethyl-droxasd,dogihy dreaquigazolin-2-yl)-
t r e ,
phenilue??e'i' hg 1?%‘@‘%3 dh%glfg n]:e h ?élg ul a?Alal | &La(t(i 0 dg"il%L
suspeadsd 167|DMF 31(14‘;11), Tlnmteehydwet}d E(ﬁhydﬁeial(kg Im,L) and pyr1d1ne (0.63 mL)
were 3%( eld%%cll ereastu ngmlx relhiéélted at%'i) (!] F ?rhgl?ry cIlhg:)zralelalc orllia&as pouregz nto

water (100 mL) and extracted with methylene chloride (3 x 50 mL). The organic extracts

were combined and concentrated in vacuo to afford the title compound which was used
directly in the next step.

[0096] 2,2-Dimethyl-propionic acid 2-(4-chloro-7-methyl-quinazolin-2-yl)-phenyl
ester (IIb-1): The 2,2-dimethyl-propionic acid 2-(7-methyl-4-oxo-3,4-dihydro-quinazolin-2-
yl)-phenyl ester prepared above was dissolved in toluene (10 mL) and treated with
phosphoryl oxychloride (0.37 mL) and pyridine (0.63 mL). The resulting solution was stirred
at 80°C. The reaction was then poured into ice water and extracted with methylene chloride
(3 x 50 mL). The combined organic extracts were concentrated in vacuo to approximately 20
mL and this concentrate was used directly in the next step.

[0097] 2,2-Dimethyl-propionic acid 2-(7-methyl-4-piperazin-1-yl-quinazolin-2-yl)-
phenyl ester (IIIc-1): To the concentrate from above was added piperazine (1.36 g) and

triethylamine (3.36 mL). The resulting mixture was allowed to stir. The reaction mixture
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each R5 is independently hal ogen, CN, NO2, -N(R )2,
-CH2ZN(R )2, -OR, -CH2ZOR, -SR, -CH2SR , -NRCOR ,

WO 8Oblp680¥4 2 > -S(O 2N(R) 2, -OCOR, -COR , - QePRUS2005/045506
-0OON(R') 2, -NR S®2R, -OP(O(OR) 2, -P(O(OR) 2,
-OP(O20R, -P(O20R, -PO(R) 2, -0OPO(R) 2, or an
optionally substituted group selected from

was wakhe@Gathi vatiatthed condeyitratedh2tvacmainy khe respliingadlidobsad diggetly in the
het er ocycl oal i phatic, arylC -C al kyl, heteroarylC -C
next sfiPky| , cycl oal i phaticG -C al kyl, or

[oo9spet eJ @qwedhgﬁthﬁna&M-@yi @uﬂn’afdﬂnd-ﬂmﬁhaﬁﬁ tlacm aud nesylatechlt

independent |y hydrogen or
(1a-s Fh e dretad epaveys BSAT A Tap o) CF 3nf B wih KOH 6.0
g). Upél éHn%l&Qrea&ﬁ)ht ﬂh@h‘h)ytut@%@gbﬁré‘d b wadr (100 hy), wesalibddalied
nmonocyclic ring havin het er oat ons i ndependent|y

HCl agé petgacisd Wlﬁ*ld?ﬁthﬁquie@b]@ﬁde Sy YRl oho thgrepyffing olution was i@ed
' oxalid R Ofe Qesﬁg]'hg tRHa® %ere%'ilt‘:ét@i thih HRBALY Rt t%ited@hthf ully

unsaturate Icyclic ring system having O-
methdnetuéfonia neifds Thewsaperaiotitls yers sjcexstallied frafmematwldb‘éwm to

tfordPFYBE B thQhn Ag 1oasQlvelidwsaccur rences of R are taken
2 or(fogegﬁetr wewt Eartas grrg to which they are bound to

Examplgrdm an optional |y substi | tuted 3-12 nenbered
saturated, partially unsaturateg; or fully unsaturated
nmonocyclic or bicyclic ring @W@ 4 het er oat ons
[ ndepandent Iy selected from niltrogen, oxygen, or
Sulf[E j provi ded that when x-f's, one and R3 is nethyl
int 3-position, then when 33 one, R5 is not -S-CN

in thg 4- position. [0087] In gertain enbodiments, the
ﬁ@p% o+ fornula LV is i
oHy S ly d, Br, F,

N( CHB) 2, CHaN(Et ) Y Pr) 2,
(C:gﬁg—}t NHCOCH 3, -NHCOCH(CH7'3)2 | SO2NH2,
(tycl opropyl), -CONHCH 3," - CONHCH 2CH3, or an
[00999Pt | (mamwrsxybls(ci-(za(gza@dgisxynppem)L’enﬁeﬂxqummmlm-4-yl)piperazin-.

At Lo A S

plperﬁimq)q"l E]ﬁﬁiz&lm-m}@) pheﬂlill (m-y) i DMB Giditers) Aﬂdll‘ﬂ‘:—rribthyﬁmd‘pmme

<214 mbcbsaupalsas] Wi Tk e e bR S N g el

chf QO@QJh @ ehMvalentE)-ahd 1aﬂdro§amhzd35azb& hiy el e EIome ey, 1
equxv_aNPE} )/Q solutrq(n1 qﬁﬂ})zsocw% 1.2 N(‘CHE&F@)’ meaqu
know i gt fim%e) il digid; lforMﬂﬁQQ‘(BOO mﬁ%Nh@ded to the mixture

- SO2NHC( CH3 - OCOC( CH% 3, Cé
over a p}r@@fﬁ[{]@@p{g}‘@e MKIYTE{AS cooled to 0-5°C an water (8 'liters) was added

slowly to the mixture. The resulting solid was removed from the reaction mixture both

manually and via filtration and the solid was then dissolved in THF (2.0 liters), filtered, and
treated with methane sulfonic acid (1.2 equivalents). The resulting solid salt was filtered,
then dissolved with heatihg in anhydrous ethanol (3A grade, 4 liters), cooled to 45°C, held at
that temperature for 1 hour and then allowed to cool to room temperature. The resulting
mesylate was collected by filtration. The salt was then suspended in methylene chloride (2
liters) and treated with potassium carbonate (145.12g, 2 equivalents) previously dissolved in

water (2 liters). The organic layer was collected and evaporated to afford a yellow solid,
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pi perazin-1-yl, OCOCH(CH3)2, OCO(cyclopentyl), -COCHS3,
optionally substituted phenoxy, or optionally
we ashedowt ed benzyl oxy. [0090] Accordi ng to anethes2005/045506
enbodi nent, the y noiety of formula IVis 0 or 1, and
Ris d, Br, F, CF3, Me, -OH, -OCH3, -OCH2CH3, - CH2CH,
whiclr Aﬂéﬁ@%@und&%ﬁ& (125 P62 MK Cehberaur)Ma9d b6 1/0LaIIddiRg t O

anot hér “enbodi nent, the present invention provides
produgighi§3Toryelghas p yeHow salidi %5% the &gg base with é@#S*S‘q“%I!EIY“[C@G’Q?]
In order that the invention described herein may be
nore fully understood, the foll ow ng exanples are set
forth. It should be understood that these exanples are
for illustrative purposes only and are not to be
construed as limting this invention in any manner.
EXAVMPLES Exanple 1 [0093]
4-m Tol yl i m no- 3, 4-di hydr o- benzo[ e][|, 3] oxazi n- 2- one
(H-1): 2-Cyanophenol (2.4 g) and mtolylisocyanate
(2.6 g) were conmbined wth toluene (10 nL) and
triethylamne (3 drops) and the resulting m xture
heated at reflux. After 18 hours, the resulting solid
was collected to afford 4.0 g of the title conpound.
Exanpl e 2 [ 0094]
2- (2- Hydr oxy- phenyl ) - 7- net hyl - 3H qui nazol i n- 4- one
(I1-1): 4-mTolylimno-
3, 4-di hydro-benzo[e] [I, 3] oxazi n-2-one (1.014 g) was
conmbi ned with di phenyl ether. The resulting m xture
was heated at 2500C for 1 hour. The reaction was
all owed to cool and the resulting solid was coll ected
to afford 0.91 g of the title conmpound as a tan solid.
IHNVR(CDA 3) : 8.25 (IH, d), 8.0 (IH d), 7.55 (IH,
s), 7.45 (IH, t), 7.4 (IH d), 6.85 (IH, d), 6.8 (IH,
t). Exanple 3 11- 1 Ha- 1 I1b-1 [0095]
2, 2-Di net hyl - propi onic acid
2- (7-met hyl - 4- oxo- 3, 4-di hydr o- qui nazol i n-2-yl)- phenyl
ester (lla-1): ‘
2- (2- Hydr oxy- phenyl ) - 7- net hyl - 3H qui nazol i n-4-one (1.0
g) was suspended in DVF (10 nmL). Trinethylacetic
anhydride (1.0 nL) and pyridine (0.63 nL) were added
and the resulting mxture heated at 500C for 1 hour.
The reaction was poured into
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water (100 nL) and extracted with nmethyl ene chloride
(3 x 50 nL). The organic extracts were conbi ned and
w@eoneesiuat ed in vacuo to afford the title conporms2005/045506

whi ch was used directly in the next step. [0096]

2, 2-Di net hyl - propi onic acid

2-(4-chl oro- 7- net hyl - qui nazol i n- 2-yl ) - phenyl ester

(I'l'b-1): The 2, 2-di methyl -propionic acid

2-(7-nethy|-4-oxo-3,4-dtﬁ§ﬁ%§-quinazolin-2- yl) - phenyl

ester prepared above was dissolved in toluene (10 niL)

and treated wth phosphoryl oxychloride (0.37 nL) and
Wecl[aa.,idine (0.63 nmL). The resulting solution was stirred
-———a%iSOOC. The reaction was then poured into ice water

and extracted with nmethylene chloride (3 x 50 nL). The

conbi ned agrgani c_extracts were.con rated in vacuo
t 8 app/sé??ﬁ?g?%ﬁ VC%HHC%I?\%PUP %Pfs&)ggﬁgggﬁt rate was used
directly in the next step. [QF97]

2, 2-Di et hyl - propi oni ¢ agct X

2-(7-nethy|-4-piperaﬁﬁnf%/y JgNinoyolin-Z-yl)- phenyl
ester (IHc-1): To the congéentNa om above was added
pi perazine (1.36 g) and triethyl saggehe (3.36 nL). The

resulting mixture was allowed to si®¥,. The reaction
m xt urewas washed with water Hhen concentrated in
vacuo and the resulting solid'fised directly in the
or a sii@mle s8lt @Rreof;0098]
2-(7-Met hyl - 4- pi perazin-1-yl-qui nazolin-2-yl)-pheno
whergina_ 2y and nesylate salt (ia-3): The solid forned
Cy isabiq SelMRS] feing:sol ved in ethanol (28 nlL) and treated
with KOH (3,0 g), Upon conple%g reaction, the mxture
ﬁi‘ﬁﬁfbpoured nL¢ ter (1gé\ug5,hneutralized with HA
Naﬁﬂ extracteq wljth nethyleﬁ% chl ori de (3 x50 m). To
Hresultin l uti on was %dd%d oxalic acid. The
resulting solids were collected then freebased and
%reated with hanesul f oni &®acid. The resulting
~mS0lids were~pecrystallized iffomethanol (10 nL) to

| afford 0.7 yof .4 he mesy 5%@ It as a yellow solid.
dlExanpl e 4 ga- 2y l:‘AI[)’OOQQ] 5,

(R 2- hydr -(4-(2-(2- oxyphenyl ) - 7- met hyl qui naz
f oIin-4-yI)pigerazinI- yl)-4-nmet hyl pentan-1-one (7): A
nmechani cal | y&&tirred suspeh%ion of 2-(7-nmethyl -4-
é; php%razin-l-ylfﬁuinazolin-2-y|)ifhenol (la-2) in DW

6 liters) a N- et hyl nor pho)y ne (214 m, 1.2
Lﬁg i val ents) treated w
-(3-dinEthyIanidBﬁropyl)Yaﬂd yRear bodi i i de HC
(EDC, 20Qg, 1.2 equival ent's)”and
fi- hydr oxybenzotiii azol e hydrat &kl HOBt, 16Qg, 1.2
egytwval ents). Awsolution of.n{R)-isocaproig, acid (14Qg,
1. equivalentq& pr epar ed by nmet hods '

PR
(R4)z/J N <</§(R4’Z ;\(L4)Z %

1l mm nn 00
and Cy is optionally substituted at one or more substitutable carbon, nitrogen, or

sulfur atoms with z independent occurrences of -R%;
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know in the art from D-1eucine) in dinethylformam de
(400 mM) was added to the m xture over a period of 6
wheese660dhe m xture was cool ed to 0-50C and wapEr/U§B05/045506
liters) was added slowy to the m xture. The resulting
solid was renoved fromthe reaction m xture both
manual |y and via filtration and the solid was then
eath 8 Ssahdependently®5; (2.0 liters), filtered, and treated

et RO rTdegREr Py Gy RPa e, %Qfoimcvé@" SR
he(alltuesgzg cm(nntéy«d?]@er?fgl gwra(rmjz,t Ig(gzg)ésdzom’  INHEOOR, -
R AV M A Y e

r e@vIh&deftgqtr&symbmpﬁawset&eucﬁﬁhﬁf&ub,yarﬁcl g ayil, MatercbR@C, -
was then suspended in methylene chloride (2

| Fpﬂélfsé)cya#?ahrtha%%ﬁle%amﬁ”ﬁ&ﬁr%gg dlinhatsdsalkyl (145,

x;lsz)g4 2 equivalents) previously dissolved in water (2
liters). The organic |ayer was col|ecte

eagly 8pt§rlade@@pd@@ﬂ>ahafl<2ﬂem @A VRS -CHNR bh%% t HRORGI AR’

UNERJSRY AGHER ( M dR! o @O (RITIE(RA, U GR’, AME0YRL. 29
of d{esn tTed product 5 (63% H] eld) as a yellow solid and

a§0tzlhe QDR N seangptianaliysy %lf grevpatelpeied fpm Cy.Cealiphatic,
f tgatp@rl
ounﬁ’ g‘? &Qoﬁlﬁht‘f@ h%terogycggr% Lg&g ﬁ.a?%gf)e salltﬂgf& F}%rry ég
\Aﬁearlbylmyclayhpf@thllr%ﬁlgylseli hegareqycloplinkaticCi-(Galkgle ff gg hh
yi'sjf)le kk U nmnn OO and Cy is optionally substituted
at one or nore substitutable carbon, nitrogen, or
s eadhR’ inindemnduntly halogandENelN@e AN (Rdx tFHAMR 85 -@R, -CIROR’, -

hal oton C R REBCONN RPN @B R Ty -QRORGLEBRISELY
- CHRORGN(ROR NK: SHRSFOP O)IIRFR. (MR, OROBRRR P30’
an- oIS AP E iy b iy e rep PR e om €1 °

G "alsappptatic, (aryl,are;elrc;dr)h,etyebaimhth, hetytblcﬁad)allphmmj a@ylC;-Cealkyl,
glet(ﬁ]re%(r:%a%ﬁb glpzﬁlsﬁ ?lg@plilé g 1&%1 ylO T hetelpoectyc oali %thcgl:-
het ety haal i phati cCi - C al kyl; x is 0-4;
each occurrence of R’ is independently hydrogen or an optionally substituted Ci.6
aliphatic group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or:
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
comprising the steps of:

(a) providing a compound of formula II:
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each R3 is independently hal ogen, CN, N2, -N(R) 2,
-CH2N(R') 2, -OR, -CH2OR, -SR, -CH2SR, -COOR ,

WO MNREWR044 - CON(R' ) 2, -OCON(R' ) 2, COR , - NHCQER/US2005/045506
SR, -S2N(R) 2, or an optionally substituted group
sel ected from ~aliphatic, aryl, heteroaryl,
cycl oal i phatic, heterogycl oaliphatic, aryl @ Ceal kyl,
het er oaryl QC al kyl, _cydl oal i phaticGC -C al kyl, or
het er ocycl oal i phat -QNHIIOH ; y is 0-5; each R5 is
i ndependent |y hal N , -N(R) 2, -CH2N(R ) 2,
-OR, -CH2OR , pepR -NRCOR , -CON(R) 2,
-S(O2N(R) 2, - : RS\ CO2R , -OCCON(R) 2,

“NR SO 2R -OP(O(OR) 2, -P(OR)OR ) 2, -OP(O) 2CR ,
-P(O20R, -PO(R) 2, 1 PO(R ) 2, or an optionally
substituted group selected fromC - C aliphatic, aryl,

orheatabbadaltitherenf,cl oal i phati c, heterocycl oal i phati c,
@r%lﬁj-c al kyl, heteroaryl G -C al kyl,

W& ¥loal i phaticCi -C al kyl, or heterocycloaliphaticC - C

x Rlokgl ; and each occurrence of R is independently

hyds ogep or, an optio Ly. s tit i - al,i LE ops
eag B s ndtrapeaiifier £ s ur $¥B0r -BHATGR: g RHEORS s,
Ny 00 O het or oAt o 1 mdenendent Ly sel ect ad.f£or
aving 0- et er oat ors | ndependent el ecte 0 :
TR0 RO et 20 Gpicdaly HPRIHPd gl sl iaRb T elialibhatic
Z ady\l mlakﬁdry_l,wgélbzi]@hkﬁe, gm&g&wogtigmhic,amt HClaykyumsridaryatC ed
Icyclic ring system havin - eteroato
e e G Y. PSR E P GUR - CoyR: o
y &lg;ur; or: two occurrences of R are taken together
with the aton{s) to which they are bound to forman .
cashR} triedepgrds e & Nkp Niipef BeNaab O eGH:OR " SR’
parirjsRl | WRETHAL oM (R, -9{9)%%’)&5, ‘weeat Wagred.amrocycl i c
or bicyclic ring havi n% -4 heteroatons independent|y
S QICERN B NBS (- OFEN OBy RPN QR s HRQROREGREN R ng
:: ?él(ll@t)z? R§P@(fR:’ )2,(@)an Bf)t%ﬁ'aﬁi)'/ SBstituc@ Q}%\?\E Ekqecﬁgd ff M ﬁ}!b%ligrhatic,

or a suitable salt” thereof; wherein: x is
eaoh he@rdagylicyele ihetion hétgropysl agljeltintic. GRICNORIkyl, e Rroayy3C: -

- BBNIR ycbRiiphialid® :ceafidi2 S heterscyBoaliphaticC,-Cyalkyl; and

each occurrence of R’ is independently hydrogen or an optionally substituted Cy.¢

aliphatic group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated

monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,

oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully

unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from

nitrogen, oxygen, or sulfur; or:

two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
and
(b) converting said compound of formula II or a suitable salt thereof, to a compound

of formula Ia or a suitable salt thereof.
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-CH2SR, -COOR, -NRCOR', -CON(R) 2, -0CON(R ) 2,

COR, -NHCOOR , -S2R, -SO2N(R ) 2, or an optionally
websvedwt ed group sel ected from G - C al i phat i BCT/E82005/045506

het eroaryl, cycloaliphatic, heterocycl oaliphatic,

aryl G -C al kyl, heteroarylC - C al kyl,

cycloaliphaticG -C al kyl, or heterocycloaliphaticC -C

alkyl; y is O 5; each R5 is independently hal ogen CN,

Ngfzsﬁ( ordmgécml%grszl éur%qfsf%}rﬁlﬂ(noﬁi sﬁeps o

(a) proté&dRg the KRV 1, group@EDIinFouni AT withlRsiBBIR hy drof(ptedting gbo?ip
-P(O(OR )2, -OP(O20R, -P(O20R, - POR) 2,

to f@‘PD‘(W“}POE“d%frfO%’FP »Pfi onal Iy substituted group
selected fromC -C alighatic, aryl, heteroaryl,
cycl oali phatic, hetg ‘ oall hatlc aryl G -C al kyl,
heteroaryl G - C al phati cQ C al kyl, or
het erocycl oal i phat ks, and each occurrence of
R is independerwdy hydr ogén g
substituted G - aliphatic gro a 3-8-nenbered
saturated, partially unsaturat d)y or fully unsaturated
nonocyclic ring havingpg-3 heteroatons i ndependently
selected from nitrogen, oxygen, or sulfur, or an 8-12

orfetitiedidbirentat ed, partiall'y unsaturated, or fully

whdisigt urated bicyclic ring system having 0-5
het er oat ons i ndependently selected fromnitrogen,

P@xiy g &witablsrhydigkyl protegsing efM9: occurrences of R are taken
%ng@ther with the aton(s) to which they are bound to

orman optionally substituted 3-12 nmenb

eash R rsatl@@enqsatbt hadggey. (MM MR, CHprRJpz; pgj N SHOR -8R
m‘g‘q Cﬁ( 1{@6 i ORI DO ACHRL SNACHORE,
e endent ec

' téed fromnitrogen, oxygen,
s u$@1$r ; -S@niﬂi(?(h)or@o peenalln glbgtatmgd Etsnp sUerEdTom @n ﬁs@ﬁhahqtlp’

ry%l h%{&oaﬁkt pthaﬁtlcrI GLED ycl aﬂgﬁatl‘é Qﬂ}]@}'tﬁﬂalgl HeRr 18-

ereo accor di ng
t @szk)au crylclbahriham(he(ﬁsaﬂwhpr hetdrogyclopléphatikpCoplkyl; (a)
roo% ecting the hydroxyl group of compound Il with a
Y&uitabl e hydr oxyl protecting group to forma conpound
eash Rf drinddpendelady hddogen, GN.NO4, aH(RE),sAHNR @r 8t; -GHORi -8R,

-CH,SR’, -NRCOR’, -CON(R’),, -S(0);N(R’),, -OCOR’, -COR’, -CO,R’, -
OCON(R’)2, -NR’SO,R’, -OP(O)(OR’),, -P(O)(OR’),, -OP(0),OR’, -P(0);0R’, -
PO(R’),, -OPO(R’),, or an optionally substituted group selected from C, Cgaliphatic,

aryl, heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC;-Csalkyl, heteroarylC,-
Cialkyl, cycloaliphaticC;-Cgalkyl, or heterocycloaliphaticC;-Cgalkyl; and

each occurrence of R’ is independently hydrogen or an optionally substituted Cy¢
aliphatic group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or: -

two occurrences of R’ are taken together with the atom(s) to which they are bound

to form an optionally substituted 3-12 membered saturated, partially
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PGL is a suitable hydroxyl protecting group; x is 0-4;
each R3 is independently hal ogen, CN, NO2, -N(R 2,

WO gidahkds4 ) 2, -OR, -CH2OR, -SR, -CH2SR , - QEORUS2005/045506
-NRCOR', -CON(R )2, -OCON(R )2, COR, -NHCOOR ,
-S2R -S(IN(R”) 2, or an optionally substituted
gr oup selec

i phat :
cycl oa‘ﬁsigﬁrﬁ{ g o fﬁ@t ué’r%cglé?gefil ngc ICH? oie §P§/P§§ E%Q’%r%%”
het er agfeydatoms 16d@|ek4ehtly se}ﬁcteddiorrprhabgem@xy@ﬁralokwlﬁur or

het er ocycl oal i phat |
(5) coMIGIRURHTTEY M Ot coreRginpfortp B or3 sufieliRoef 35 to
a suihble leatehi? &Bup tofsﬁlacorﬁibﬂlﬁﬁfof forMRCOW:, - CON(R ) 2,
-S(O 2N(R )2 -OCOR, -COR, -CO2R, - OCON(R) 2,
-NR SC2R , -OP(O)(OR”) 2, -P(O(OR) 2, -0OP(O2CR,
-P(O)ZCR”, - PO(R) 2, ) 8pgOr an optionally
substituted group sele from @ . Ceal i phatic, aryl,
het er oaryl , cycloali&% i'c, Nhe ycl oal i phati c,
aryl G -C al kyl, hetefoaryl G- akkyl,
cycloaliphaticG -C alkyl, or heterqeygl oaliphaticG-C
al kyl'; and each occurrence of R is independently
hydrogen or an optionally HBbbstituted C aliphatic
or%rsﬂﬂzﬂyle &ﬁﬁ oqlenber ed saturated, partially
unsat urate or fully unsaturat ed nmonocyclic ring
whaeinng 0- 3 heteroatons i ndependently sel ected from
itr r, or an 8-12 nenbered
pd? % ggfa%}:?hgparﬁ%?t?&m %Hu urated, or fully unsaturated
thaymtmbblcavm§W em having 0-5 het er oat ons
rqdlfpendent |y selected fromnitrogen, oxygen, or
By

or: two occurrences of R are taken toget hgzr ,
eash RA 1st1h®peltdam()sl)al¢g9n\KEN Y01 MR Jar-€Ho(Rioh, tQR'f &r%ﬁngn, -SR

opt. I b £ r )
pé{:i?%j"]‘a gﬁ)@gt E\}rﬂacﬁ(y% dco(?N‘?Rz Iy uns@ztd)ﬁsé@gd%ngﬁggy}{c lic
oLSOYRE y-SDLN(R )onar ah apiiomgllPsubstiteted goap eetsctédiien Enteatiphagic,
sel ed fromnit e e r sulf ur;

c oo eeopi g Pra g e Pl Hperoanyic

f @ 4Tky1acycalfhabcGUTaRb], er wrbcytmmmﬁqclt@a&ysm tabl e

| eaving group to forma conpound of forrmula Hb: Hb or
y¥&itable salt thereof; wherein: PGL is a suitable

e R Whepﬁﬁd&h@ﬁﬁdl@nmmmz, -N(R’),, -CH,N(R’),, -OR’, -CH,0R’, -SR’,
. -CH,SR’, -NRCOR’, -CON(R’),, -S(0):N(R’)2, -OCOR’, -COR’, -CO;R’, -
OCON(R’),, -NR’SO;R’, -OP(O)(OR’),, -P(O)(OR’),, -OP(0),OR’, -P(0);0R’, -
PO(R’),, -OPO(R’);, or an optionally substituted group selected from C; Cealiphatic,

aryl, heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC;-Csalkyl, heteroarylC;-
Cgalkyl, cycloaliphaticC-Cgalkyl, or heterocycloaliphaticC-Cealkyl; and

each occurrence of R’ is independently hydrogen or an optionally substituted Ci.
aliphatic group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from

nitrogen, oxygen, or sulfur; or:
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L1 is a suitable leaving group; x is 0-4; each R3 is
i ndependently hal ogen, CN, N2, -N(R )2, -CH2ZN(R ) 2,
WO 86/06608H20R , -SSR, -CH2SR , -COOR , - NRCOR PCT/US2005/045506
-CON(R )2, -OCON(R )2, COR, -NHCOOR, -SO2R, -SO
N(R )2, or an optionally substituted group sel ected
fromC .C aliphatic, aryl, heteroaryl, cycloaliphatic,
het ex@cacahrexiks a'rmtairect,akemrtygeﬁﬁer GithlHeyatom(a)etb evhidrtidy@g: bound
al kyl, cl oal i. ti G.-C al kyl . _or .
het er d& 19PH i‘/é%stﬂfeﬁé’rf,&y@é‘P%er%ﬁ%E“ae‘%‘c RAERD;
I ndepapdfinhied, a1BaaRatuelsd niaBsychd\Nomdigyche ring iR MER-4 2,

) g(?'o) mg;ga% mdmﬁgnSR' tly sé%dSR' ’fronb@ﬁNRC%sgn’ oxyCON R fu2"
(c) d1spmanf%Rsmtab@éa@n(g%up)ﬁth a o{t5D1é ORmo)ety to-fEIH @éf@%und of
-OPO(R ) 2, or an optionally
fi Ict uted group selected fromdG .C aliphatic, aryl,
heteroaryl, cycloaliphatic, cheterocycloaliphatic,
arylG -C aIkyI het er oar, C al kyl,
cycl oal i phati cQ C al kyl tePB@ycIoallphatlcC
- C6al kyl ; and each occy i s independentl|y
hydrogen or an opti omayly subst ed G _6 aliphatic
group, a 3-8-nenbered saturated, ™p ially
unsaturated, or fully unsaturated ocyclic ring
havi ng 0-3 heteroatons i ndgpendently sel ected from
ni trogen, oxy or sulfur, or an 8-12 nenbered
orgesuifeble whi th {lally unsaturated, or fully unsaturated
whi:G¥clic ring system having 0-5 heteroatons
In ependently sel ected from nitrogen, oxygen, or
PG Uik b gvitablsrhydinsylovetasting SE®®: of R are taken toget her
S) to which they are bound to form an
Cg%an"%Q?Faégﬂéstltuted 3-12 nenbered sat ur at ed,
paﬂglally sa(ﬁﬁated or quFVzunsaturated nonocycllc

bi cycl i Nl haV|ng €l er oat ons i ndependent |y
oxy%eno

igcted fro Ftrogen, or sulfur; (c)
|spIaC|ng sald sui tabl e | eavi ng group Mﬁth a suitable
@y moiety to f%rma compound®of formula He: lie or a

mnSUI tabl e saktmt her eof ; mhefé?n PGL is a suitable

I hydr oxyl pr Negtlpg gr oup; Y (RY,
3 C/ @
T>RY,

ff

£ A .u

(R,
ii il kk

T T ™

N N N

/ </\ 4 \‘ }24

(R )z NS ( )

(R%),
Il mm nn 00
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Cy is aring selected from CC dd ee ff gg hh JJ kk mm
nn OCand Cy is optionally substituted at one or nore
waenbshédowt abl e carbon, nitrogen, or sul fur atoPGT/vs2005/@45506
i ndependent occurrences of - R4; each z is
i ndependently 0-5; each R4 is independently hal ogen,
CN, N2, -N(R )2, -CH2N(R )2, -OR, -CH2OR, -SR,
ﬁilrdQ(Sﬂs optiGEDRsybst NRG@RNE or md(SRbStytlZable CORNY, Ritrogen, or
HO(Q?' or an optionall
sﬁ‘ﬂgufia?omsévdt gzrl%eﬁe %(e)%[eogfm(ﬁ% ) C6a| i phat i g aryl ’y
eabﬁhwlﬁdﬂgyxhdenw@tspal i phatic, heterocycloaliphatic,
terqaryl Ci- a , , ) )
cagly &d’(“?eﬁﬁ‘é{é?‘/‘i@%géﬁ’ NGy 'W{gtgé’r'gg&c%)éi et RgReR
aL@m;SR’ X AODR0; ARG D-AREN(RS),] -odEpaRde O, REIOQOR, -CN,
“N(R 2, -CH2N(R )%J
" SPRz 0. y su s&&%gpemwe ec%%&wf%‘lpham

Cehi ahet‘eWbalr etem?@?d&(lﬁiahc 2yl Of-Caulky0 e teeoagd1C)
substituted ‘g% selected fr

t I,
ek eyl IR e e T RO Bar | ¢
roh.G - C al kyl, heteroaryl G - C al kyl,
cycl ‘oal i phat i cO Ceal

emﬁepsoewpmmbpmg%@gc@&n YR )24 CHeNR ' : -QR{ (FTRER SR
Ogﬁgs%d%dw f}@i@@}@n CONR Ry%comz)c@m -ﬁﬁ@tﬂb‘ﬂ ) 2,
S@@@N@sz(@jz, ormlonaumsutut_e selcctm Q) F@élphatlc
) Bg&%%@ryl cng%l&)réQBhéte@d(P (1?32((@ %r}lC%C6%%?I(I§%]e§ﬁ%;C1-
s Whalkylt gtckdlighatc- @e@lkebpehﬁtefr@feymoeilpl@l%r ¥hc, aryl,
arysroaryl cycl oal i phati c, heterocycloallphatlc

50 C al kyl, heteroaryl G- C alkyl
ezrcjadl mhdqphmemdﬁlaﬂbahl@lﬂ,,N@r -N& r @é@zNﬂbé{d iPhatGHOR CSR,

gﬁb h or O&?G@{n{éle I@%@QQLR g tute i %%lg?ld@(ﬁat i c
ngC(C(DN(FHhS—I\&% BGEWEMOX@Ru)baP@b,(O%ar tr(DB\(IQ)gDR -P(O)zOR’
hg’gﬁké bgg%s ' Prf aﬁ{oéﬁ%nuaﬂs uebséﬁ E g%{@% %/tgci r&ard @ahphatw
nlanQMoarﬂX%@Bﬁhplﬂnc Shenlefdayqloalmphzam 8y1C2- (hdhjdelue@qjoarylc]-

S aé6alky cyc’loaﬁl?lgattllcg l-&ﬁalky e ér%éy%?dali&lratir:ell-&éélkyl; and
each occurrence of R’ is independently hydrogen or an optionally substituted Ci.6
aliphatic group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or: A
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
and
(d) removing the suitable hydroxyl protecting group to form a compound of formula

Ia.
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unsaturated bicyclic ring system having 0-5
het er oat ons i ndependently sel ected from nitrogen,
wW®x0gees040r sul fur; or: two occurrences of R BECBUSBRBOMS506
together with the atonm(s) to which they are bound to
forman optionally substituted 3-12 nenbered
saturated, partially unsaturated, or fully unsaturated
nmonocyclic or bicyclic ring havi ng 0-4 het eroat ons
i gdepenglenthyd a%e&raﬁ]tge&clﬁlmwetdmmetm&mer cBprises the
sul fur; and renovi ng the suitabl e hydroxyl
step ob Fasmingtd sk of éeefnr%mflef%muleéﬁpound of formula Ia.3.
The net hod according to claim2, wherein said nethod
further conprises the step of formng a salt of the
cénpouAdnemlfodff@rmaangacompomdﬁém@lagaa preparing a
conpound of fornmula la: la orcya suitabl e salt thereof;
wherein: Cy is a ring sel d from CC dd ee ff gg hh
u JJ kk 11 nm nn oo .\S pt %hal Iy substituted
at one or nore substitUt ni trogen, or
sul fur atonms with z independent pcglirrences of - R4;
each z is independently 0-5; each i s i ndependentl|y
hal ogen, CN, N2, -N(R) 2, -CH2N( ))yz -OR
-CH2OR', -SR, -CH2SR , COO?\’”Ia - NRCOR' C(]\I(R” ) 2,
OCENCE : NHCOCR - SOR, -SOZN(R” )2, or
ora SuR &S%Réhﬁgﬁ%Fy substituted group sel ected fromd.C
wheradh:i phatic, aryl, heteroaryl, cycloaliphatic,
het er oc 0 hat| c, aryl CI C al kyl, heter oaryl G- C
CHsaJine %IC %gr I?‘pg)atl cGi - Ceal kyI4 or
h rocyclo i pRALi cC - C g@ kykRY)x is 0-4; each R3 is
e‘{ @ﬁZpenden w/g Hal ogen, Cl\ilgi\1 -N(R) 2, -CH2ZN(R) 2,
;;(%;, JSR, - CH2SR._©COOR , -NRCOR , - CON(R
: -OCO\I(R’ ) 2, CCR, - NHCOOR' , -

cC dd ee
e T e
NS Q(R“)z Q(H“)z
(_/\ 4
(R%),
ff gg hh
P T Iy
\N/\ /j N
® Ry ﬂ
‘ (RY);
ii jj kk
vam‘ e v WA
N \ ! N
J\ ) <{ >
a4 ¢ N
(R%) — NRY, X RY
z (R%),
11 mm nn 00

and Cy is optionally substituted at one or more substitutable carbon, nitrogen, or

sulfur atoms with z independent occurrences of —R4;
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SR, -S2N(R) 2, or an optionally substituted group

selected fromGC .C aliphatic, aryl, heteroaryl,
weywboedokphat i c, heterocycl oal i phatic, aryl Q Cel/ky1005/045506

heteroaryl G - C al kyl, cycloaliphaticC -C al kyl, or

het erocycl oal i phaticG -C alkyl; y is 0-5; each RS is
eatinglgpadegendehyy el ogen, CN, NO2, -N(R) 2, -CH2N(R ) 2,

cxciSR s SERE ey B N NGB N R i BN (R oty 0B, SR
NH{Z‘SQ ZB'OOR’QWIQROOP?(R%PW)} R @ﬁq@b@m
éé% - PQR )2, -CPC&X}.R” )2, or an optl
P DR o 8L cplipradly swbstifusd eegupcelarted frami Gy Cs%{rr«?fitw
h%?ﬁl@l@fo\ébl c‘}MGzhfﬁﬁ&ticPﬁ@érb&yclJ&ﬁﬁtﬁﬂ@‘%Yﬁtp@!;a'l@'ﬂQIeieFoarle,-

aryl kyl, heteroarylCi
cgle,qllamqyplﬁdmhetgcl@edmy@r he@mcm@e@w@@y& $atlkphati cGi - C
ﬁlolgyl and each occurrence of R is independently

ydrogen or an optionally substituted C 6 aliphatic
eagh Bujs, ndgp@dgntlyehainges N6 MNQu ARA;. -GHeN(RA): PR’, -CH,0R’, -SR,

7 t’ ’l b
R e O e P
n SOIZR)QﬁSI@zN(B( Vg eran aptiomally fsulpstitugad gaenp@elegtedrnds é-“daliphatic
E?rgg (rl;?tfengogﬁryl gélgél%&t}é Qgrgé?“é[o @’QHC %éll&ub a)rfrg}‘llm%%}défﬂé

i Oehdigarngelobliphasel dibleyl, 6rrlrctnr¢ny¢lpdg$mtlcC®a(§6gbyi, or
y15l6| ur; or: two occurrences of R are taken together
the aton(s) to which they are bound to form an
eaolpr Brisdepyndsnthysitai dgen, €N, NL2-NB e CHIN R HOR e CH0R’, -SR,

iR R SR Slmtrol PSRBT e
falcﬂfm(mbzf m«()gt) r@gﬁ?@mﬂ,@e({?(@lﬁ )5 HOPN;OR’ 0+AY0).ORNG

| PR e it on By, s SR Ea affeefea i Ep Cipiphaci
ea@n hBBrdasyl,icyelegphatien hdtyrobialcagstiatic, aNiICNCRalkyl MergardC, -
) (ﬁ?HZN Rcylloéméf%]iCZAI%%keﬁsC?sgéﬁ Y CH%S%{NM '

eachBRurrence @2 R & 1ade§end@ﬁtlyarydfbrgtm el dpuo@mb sﬁbshuﬁead:lgr oup
selected fromC -C aliphatic, ar het er oar

cHHRhaHT SioRR R 8- Hﬁ@P@F%&WP%lHaﬁﬁ ¥ rsatuzaicd, e;é&léluwf“fated
h ﬁio%ég@ncyh&g hav @L#Nétemam& ﬁla&ﬂea&@tw 6&Tkctdd bk Mitrog&H,

het er ocycl oal i phati cQ C al
oxygen, or sulfur, or an 8-12 membered saturated partially unsaturated, or fully

unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or:
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
comprising the steps of:

(a) providing a compound of formula III:
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y is 0-5; each R5 is independently hal ogen, CN, NQO2,
-N(R 2, -CH2ZN(R') 2, -OR, -CH2OR, -SR, -CH2SR ,
WO NR@OR044 - CON(R ) 2, -S(O2N(R )2, -OCOR , -EORUS2005/045506
-CO2R, - CCON(R) 2, -NR SO 2R -OP(O (OR ) 2,
-P(0)(OR) 2, -OP(O20R, -P(O20R, - POR) 2,
-OPQ(R') 2, or an optionally substituted group
selected fromC .C aliphati ¢Z 3
cycl oal i phatic, heterocycl ga
heteroaryl G - C al ky(R)cy
het erocycl oal i phati cC2¢€ hd each occurrence of
R is independently hge or an optionally
substituted C aliphati ¢ gi®u a 3-8-nenbered
saturated, partially unsagprated, or fully unsaturated
monocyclic ring having 0-3 heteroatons independently
orgefugghlespltithesentni t r ogen, oxygen, or sulfur, or an 8-12
hered saturated, partially unsaturated, or fully
unsat urated bicyclic ring system having 0-5
x sdk4r oat ons i ndependent |y sel ected from nitrogen,
g b Oleng t C r Of IR & akeR:
e X RlnacRladtihy WioecRicny. N6, BRELT EERE B R UBQRES SR
f oCH SR, -CRORNARGOR UHSON(Rile PENER herDRT, e§HCOOR, -
sat-ug at rt . 5 :
TSGR ST bl 8 onfio BB ool il iR it
i ndéperdant] oycloaiphetie Hettrooynleuliphatigemy Coyalen, hegroarylC,-

2 Cetlff b BhudRRC GRS S SSRRMAE R 2

ylsl0-$;] or a suitable salt thereof; wherein: x is 0-4;

5B R0 P08 RSP o Ko

NBRER, -NREK R COR(R LGSRV (R’ B, -OUBR’, -CORCAIRR, -

e e SN T M LR e oL
S e oy i
héwéf%@y%nggﬂys$ﬁ'§{h?6@¥9@°5¥ql€all? 1}“3&9&5,&@6}?%@‘9
i_ %ﬁﬁ@%&mh@%&%@myl,G}\heté\@ycloan&rﬁhcolz:ﬁamgﬂam R )2,

each occurrence of R’ is iﬁdeper’ldently hydrogen or an optionally substituted C;¢

aticCG -C al kyl, or

w

aliphatic group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or:
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
(b) converting said compound of formula III or a suitable salt thereof, to a compound of

formula II:
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-CH2SR , -NRCOR, -CON(R) 2, -S(O2N(R) 2, -OCOR ,
-COR, -C2R, - OOON(R) 2, -NR SO2R', -CP(O)(CR) 2,
WO R0@p¢ddR ) 2, -OP(O20R, -P(O20R, - PO(R )PEI/US2005/045506
-OPO(R) 2, or an optionally substituted group
selected fromC -C aliphatic, aryl, heteroaryl,
cycloaliphatic, heterocyclogliphatic, aryl G -C alkyl,
het eroaryl G - C al kyl, BtlcQC al kyl, or
het erocycl oal i phati cGi - y ; nd each occurrence of
R is independently h geN’"o optionally
substituted G- alip ic grou 38 nmenber ed
saturated, partially unsaturated, fully unsaturated
nonocyclic ring having 0-3 heter oatorzﬁis i ndependent |y
selected fromnitrogen, ox¥ygen, or sulfur, or an 8-12
saturated, partially unsaturated, or fully
Orﬁﬁgﬁ%sﬁ{ tihpr ?ﬁﬂf’cycl ic ring system having 0-5
whetier oat ons i ndependently sel ected from nitrogen,
X or sulfur; or: two occurrences of R are taken
théyg‘gther with the aton(s) to which they are bound to

edcR RMsaidepiidemniaal e s DS INO LIRS - ¢Hzm640ﬂj -CH,OR’, -SR’,

wf;‘qtara or LD it Ry Ron kY HBEPRI™

ng:@ge ndent dRy)z s laf ep@hally QMkiitided Qﬂ)ﬁﬁ sel&Xaad®dim CQCaliphatic,
sul fur; and (c) converting said conpaound of fornula Il

0RTYA hgqqmp%wéclgawa% E?t%rawclqabplﬁﬁwﬁﬂeu fepl'ot: hetsropmlG-
I @ngfyl %yél%hlﬁ@lg &, S@L’ll‘k% 1t BfeRedcySoaliphgtidgId}@yiac cor di ng
e

to cllaim 4, whereint conversion of a conpound of
y#sdrtula 111 to a conpound of formula I, at step (b),
edeft Rafsfiﬁd%%ﬁgie& ¥y iiRsHeh TN, ND,, - R’)?Etmda@ﬁc@l@“ RYLOR’, -SR’,
claim4 répare a conpoun formula V froma

c o‘ﬁﬂxﬁBﬁdN QR) r AN R 2 SIO)N&R3)2.1- O o QK rfePRhe

aI f C a._
O R RO RN RS RN AR PO IR
c FOR D g)lt@(ﬁd)zt dr@noptionialy aubstitRed gepup S@m@ﬂcfwm 61-Cealiphatic,

R,;thgéemag% &S0 MEHEN, nAEralERBRY agyrl Bih, feleHoyiee
mﬁ@earllejrlmysl@alabham@lddsaﬂ(m bﬁmterwnlpahr@esc(iﬁ(ésalﬂle podof
eaCQ ich opcy ngécg Cog ;ﬁl’jls Is i gcie gnhdgvtgfohﬁzago%nrg O%In O\Bg {)mﬁb'%utﬁmu%ed (:,r he
i abiphadpyionp, RB-8-membtiey katurated, partially unsaturated, or fully unsaturated
monocyclic ring having 0-3 heteroatoms independently selected from nitrogen,
oxygen, or sulfur, or an 8-12 membered saturated, partially unsaturated, or fully
unsaturated bicyclic ring system having 0-5 heteroatoms independently selected from
nitrogen, oxygen, or sulfur; or:
two occurrences of R’ are taken together with the atom(s) to which they are bound
to form an optionally substituted 3-12 membered saturated, partially
unsaturated, or fully unsaturated monocyclic or bicyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur;
and
(c) converting said compound of formula II or a suitable salt thereof, to a compound of

formula Ia or a suitable salt thereof.
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and R5 is hydrogen. 9. The nethod according to claim®6

or 7, wherein R6 is t-butyl, R3is nethyl, and R5 is
whymsogem 10. The met hod according to cl ai m 6POT/UF2005/045506

wherein R6 is isopropyl, R3 is hydrogen, and R5 is

hydrogen. 11. The nethod according to claim®6 or 7,

wherein R6 is t-butyl, R3 is nmethyl, and R5 is

fluorine.12. A conpound of formula Il : Il or a

sui tabl,e salt. thereof; .wherein . X | -4 i
i #depghﬁé?ﬁ%fci? aﬁ%‘f‘%‘&%%’f oy W‘“nﬁ'ﬁ( %“Qﬁré?" %l\r’l{(%“ﬁ?%f,
formuta@R to a-cCHPEIRd, of {&@Rula H,.GHRGRD), is FEORd by hNROER
-OON(R') 2, -OCON(R) 2, COR, -NHCOOR , -SO2R ,
-S2N(R') 2, or an optionally substituted group
sgl ectEfd hdiud dctor@ifgtd Pdiatd © prepaigla compdwrdadifyrinula V from a
cycl oali phatic, heterocycloaliphatic, aryl G -C al kyl,
compoydl of tpamypladpa-& ) kyl | cycl oal i phaticG -C al kyl, or
het erocycl oal i phaticG -C alkylgny is 0-5; each R5 is
i ndependent |y hal ogen, CN, o -R(R) 2, -CH2ZN(R) 2,
-ORH -CH2OR, -SR, -CH2SR T -NRCOR , -CON(R )2,
-%N(R )2, -OCOR, - N-C2R, -OCON(R )2, -NR
SRR, -OP(O (R )2, -F’(O)ﬁOB )2, -0P(0 2R,
-P(20R, -PQQR )2, -OPA(RY )2, or an optionally
it Utcﬁ-P' group sel ect ed QM G5 C aliphatic, aryl,
ryl, cycloali phat pcycl oal i phati c,

erga

j - kyl , het er e&r
cycl Oﬁ; ticC -C alkyl, or hg
6al kyl'; and each occurrence of 'R is i ndependent |y

hydrogen or an optionally su?stituted C 6 aliphatic
gt¥ip, a 3-8-nmenbered saturated, partially
compHis@ihdhadiéhal @ép éful | y unsaturated monocyclic ring

havi ng 0-3 heteroato [ n e ntly selected fr.
O EBERE RGBS B I Wb A Gioolerds afg il af Bl
sat UnaldesbupP dondikibys; unsat urated, or fully unsaturated
bicyclic ring sysiem,hav}lgg ﬁff heterdclgt.o . hvdrogen
whergipBeisdipgeany] oF tOBYE R dUMEPE R AY TPE et %?ﬁ?ﬂ“e& ydrogen.
sul fur; or:
7. The method according to claim 6, wherein said method further comprises the

step of forming a salt of the compound of formula V.

8. The method according to claim 6 or 7, wherein R® is isopropyl, R? is methyl,
and R® is hydrogen.
9. The method according to claim 6 or 7, wherein R® is t-butyl, R® is methyl, and

R’ is hydrogen.

10.  The method according to claim 6 or 7, wherein R® is isopropyl, R?is

hydrogen, and R’ is hydrogen.

11.  The method according to claim 6 or 7, wherein R% is t-butyl, R? is methyl, and

R’ is fluorine.
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two occurrences of R are taken together with the

aton(s) to which they are bound to forman optionally
wenbspédut ed 3- 12 nenbered saturated, partial | BCT/US2005/045506

unsaturated, or fully unsaturated nonocyclic or

bi cyclic ring having 0-4 heteroatons independently

sel ected fromnitrogen, oxygen, or sulfur; provided

t hat tAheohphundwf fognaledbounds are excl uded: d ycine,:

N-[2-[2-[6-[bi s(carboxymnet hgl ) am no] - 2, 3-di fl uor opheno

xy] et hoxy] - 4- (3, 4- di hydr Q- 4f{ox0- 2- qui nazol i nyl ) - 5- hydr

oxyphenyl ] - N- (car boxy ) -NH t @Hr apot assi um sal t;

d yci ne, NG

N-[2-[2-[2-]bi s(carb@x)xnethyl) ]1-5-(1, 4-di hydro- 4-

0X0- 2-

gui nazol i nyl ) - 4- hydr oxyphenoxy] et hdﬁ))s] 4-f 1 uor ophenyl ]

-N-(carboxynet hyl ) -, tet rapﬁt assiumsalt; dycine,

N-[2-[2-[2-[bis(2- msthoxy oxoethyl)amno] 5-(1,4-dih

or a s¥ithbl-sdk ehetrof;

2- qui nazol i nyl) - 4- hydroxyphenoxy]ethoxy] 4-f 1 uor opheny
wherqin: '\ (2- et hoxy-2- oxoethyl)-, nethyl ester; dycine,
xisOM [ 2-[2-[ 6- [bls(2 nmet hoxy- 2- oxoethyl)am' noj - 2, 3-

ccn ) SRS B et R - AR On o e

-drekhy-ceprer-NRGORS | WONR’ )2 -OCON(R Y2, COR’, —NHCOOR’ -SOZR’
N g(& 3or zi?ﬁ ()[pggr?aqlg %lﬁbbstolél gro P s)fziaectecﬁ1 Prl)m% (ésélf‘i)hgtllchng 0-4-
hEAbRFE @%dldb}ﬁbﬁané ﬂ@)@%@mmmmwsyﬂmlmut}ﬁ HeterebrylC phielkyl, |

-N-(car

cmlqa pl[azc@.z {aHﬁybP&é?‘?f@?&#él‘%ﬂ“f%h‘?ﬁgﬁyl '5- (1, 4- di hydr o- 4-

y is 0%

nazol i nyl hydr o henoxy] et ho g-g)-f,l heany/ |
each RKpQ@dgp@@gy}yétaWpl),_CN 3{(2 R nglz-{@;ﬁqlﬁ L BRESK,
(gq g RX)X RS }Nx()z é)(cb‘li) Qo0 azmianooeoN(R o

hydr oxyphe - ni t ro-; é i nazol | ng
PR'G2:RY o@H@&?e oy 0)(03()1,|=6>P@Diz Ba o , PO(R)2, -OPO(R’):,
0163( c}l&tlg&qry%glgsg u?é?il éx’&ﬂ) sgfeb%ﬁlfremlﬁﬂ)ﬂh)mc aryl heteroaryl,
cﬁldmupbdthhe@esecmlpylimuqq peri@xGehah petproarylCi-Cealkyl,

n
1P R loaliphaticCi-Calkyl; and

C%C(l%all_%ha%g ?éﬂﬂé}r OND- 2 {/Cd?ac; yp elnyf .
each 4¢chHpno@uif Raisohdependently hydrogen or an optlonally substituted C,.¢ aliphatic

%d ! lu)n Qi A Loy kit unsaturated monocyclic
grlf’(u& y&meﬁn}\é% |S£r}gllr%tee¥l %@TJ&W fr orxyphenyl’y) y
ridf hadind 3 hezmaioms m&lepfﬁ"fdcrhtlycnebct@d frommjtenesn s bigany prysulfur, or
an 8-12 membered saturated, partially unsaturated, or fully unsaturated bicyclic ring
system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
or:

two occurrences of R’ are taken together with the atom(s) to which they are bound to

form an optionally substituted 3-12 membered saturated, partially unsaturated, or fully
unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms independently selected from
nitrogen, oxygen, or sulfur,

provided that the following compounds are excluded:

Glycine, N-[2-[2-[6-[bis(carboxymethyl)amino]-2,3-difluorophenoxy]ethoxy]-
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4( 1H) - Qui nazol i none, 2-(2-hydroxyphenyl)-6-nethyl -;
4( 1H) - Qui nazol i none,
w®2bbainas 2- (5- chl or o- 2- hydr oxyphenyl ) -; PCT/US2005/045506
4( 1H) - Qui nazol i none, 2-(2-hydroxyphenyl)-6-iodo-;
4( 1H) - Qui nazol i none, 2-(5-chl oro-2-hydroxyphenyl) -

4- (é(ﬂﬂy@umamquma@my@ St Rdrkelpiexyl]-4- @eibboptygineny | )
H) - Qui nazol I none, 6-chl oro-2-(2-hydr oxyphenyl)
2 PIFOt@ﬁiuﬁhSZ"Bl i none, 2-(2-hydroxyphenyl)-6-nitro-

Glyc ﬁ‘e(,}v“?r 5i2@hibBGARthyl)amino]-5-(1,4-dihydro-4-oxo-2-
Ye or o- g g chl oroy }/droxyphen

I
qum@g_ql.any]@f}rhyg%yph@g%]ethoxy 4-fluoropheny I\}(carboxymethyl)-

ter@a géggsgfnpsa% (3,5-dichloro- 2- hydr oxyphenyl)
- Qui nazol i none, 2-(2-hydr oxg/ - et hox phenyl ) -

Glycx(lq %Lmr[ﬁém@mh@y 220>(02ﬂ1M5)m1@§l}y -SLhilihydp ) -
> o bbb 3 methowy 2
oxpth)}-Quethplzstei:none, |

2- (2 5= i -6- -

Glycu_nﬁ_,';l\g%}?ﬁﬂé—iéx%@hrg%@{y%Qg%g%gll))arﬁlngf—i,g-o (
diffisocdphenay RioRy Iy (k. alijpy Gord-axoshipemazblinyl):5-
hy%%%ét%*lEgg@:-r%leﬁgo%gf}giog%&lf)—l, WRROr &y dr oxyphenyl ) -

Glycifie, a>h[m[aqagb:@@ambwmymmmn6xy,|éhi@ryylto)4-pxo-z-

| .
gt AR Pty ARG osymetiy

Glycifd, Y- E?II—[mélhl@dchﬂboxyenethyl)ammo] -5-(1,4-dihydro-4-0x0-2-

2-(4-
anppegling s 8RR ¥émuaf%L%YH%n@&&Wl@ﬁthw (

4(1H)1@)1m§3d)|hﬁ@é96-:aﬂﬁﬁez (%y@?axbp/l%g?l)éy 3- net Eyldphenylh ) - o

sl Qa2 RO, £ 35, 07 omo- 2-hyar oxypheny ) -

4(1HPO R 4Win@ire( Qﬁhyhr&rygﬁaryg -hydr oxyphenyl ) -

azol
4(1H)S3lebnéﬁ°8f“éﬂ?é6ﬁllﬂf’@ -S{SsererdusiayRiEBY Y phenyl ) -
4(1Hﬂ%hﬂxazgﬁh&ﬂ:291bhﬁpﬁl@5 b&y(ﬁh?dr@iﬁhélgl)o 2- hydr oxyphenyl )-s

H) - Qui nazol i none, 2-(4- et hoxy dr oxyphenyl ) -
4(1HY-Qpiparglinensz Sibramsna (5-Bromst ohxsiraxypaenil)sr oxy- m t ol v )

4(1Hﬂ§t%azgﬁh&§bz@|(2 RRDExy-Z by ey 96ysehyl-0l Y1 ) - 6-ni tro-

i nazol'i none,
4(1HEQ(1133®11§@%?-1@ BydrotyplenyRyiphenyl ) - 6- ni t r o-

4(1Hf—éhh1aﬂﬁ'n&ﬁ:z g/ lchl@% (2-h droxyphenyl
di chl or o- rong enyl’) 6-nitro-

4(1HI Qﬁwa@mm 313~ hbch@Xyphenyl) methyl-;
4(1HEQLRaSMh MO 5 2RIV BX ARBE Yyt &y Peh 19 ;
4(1H)-Quinazolinone, 2-(2-hydroxyphenyl)-6-iodo-;
4(1H)-Quinazolinone, 2-(5-chloro-2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 2-(2-hydroxy-4-methoxyphenyl)-;
4(1H)-Quinazolinone, 6-chloro-2-(2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 2-(2-hydroxyphenyl)-6-nitro-;
4(1H)-Quinazolinone, 6-chloro-2-(5-chloro-2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 6-chloro-2-(3,5-dichloro-2-hydroxyphenyl)-;
4(1H)-Quinazolinone, 2-(2-hydroxy-5-methoxyphenyl)-;
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(3H) - Qui nazol i none, 2-(2-hydroxy-5-iodophenyl) -
(3H) - Qui nazol i none,
w®2bbainas 2- ( 2- hydr oxy- 5-i odophenyl ) -; PCT/US2005/045506

(3H) - Qui nazol i none,

2- (2-hydroxy-5-i odophenyl)-6-nitro-;

(3H) - Qui nazol i none,
4(1H)2(ibazblimmme; Qeﬂdwdraaxﬁpﬁemeyylﬁ& chl oro-;
samidib g SRR ey |5>m%h°’WPhe“Y‘>
4(1H)(@h?1]£|1*z@ﬂlhdma,229{21-lrymtﬁy -5-nitrophenyl)-6-nitro-;

6- - - - -
4(1H)(%‘ﬁﬁlazg§$%§'zé‘)él HGite yhy?Iroxygr & gﬁ%eny }" )-
4(1H)2Q1(1ﬂaz@hﬁ&>éy2 l@rﬂwﬂs 0y MoRyBHENyIB: Ni L1 O-;

i nazol i none di hydr oxyphenyl

40H)(@‘F|)“%‘i“ﬁ‘ﬁz%?*l‘?f8’r?é(g fg‘c’(c’z& ﬁy%PWg‘FWi)y’phenyl )-6-nitr o2
4(1H)((§LH)152Q4§16?1%221E5 @qndimethylethyl) 2-hydroxyphenyl]-;

| oro-2 - -h h I
SR aYRlinebTd Ry Diphemyt -5 opt e )

4(1H)Z%&ﬁaz'én%&arptmch?orbyzd{i@&y(p ayih) - 6-nitro-;
(3H) - Qui nazol i none X r oxy- 3- bi phenyl yI)
4(1HX Quipazalinensz {2 RisFRKy- 3zmet2y15 @Whydr oxyphenyl ) -

41 A RZ NAREm P2 SO nan2. 5- di hydr oxyphenyl ) -
( )(éul-s Qﬁ’}ﬁazg I'i none, 2- r - di hyyq/%roxy henyl ) - 6- nltro-

4(1H)} qup@wllgoqec&bwas@;&r&ﬁwQIbroa?ﬁ ?ré)(dTS’S}WB?‘h’ - phenoxy] - et hox
4(1H%@Ig§amg£n% Xy ﬁbfémo 3G pydibromo. 2 hydroxy]ihenyl)

roxy- qui nazol i n- 2-yI) - phenyl am no] - aceti ¢ aci d; and
4(1H)-Quip2zofigoneChf hodighteradrhydipi ywbynyd);:3- di f | uor o- phenoxy] e

s R O Rsoymllny 1 am nol -acetic acio
4(3HEQuinTivEingenfohing- ?a@elmdmxmgn{t@ylé-l aim12, wherein: x is
4(3H%Q81r|{}%zzohg?ne %@y%—_‘gqg]m%%ﬁgg lI\I)(/ CIC—I] 3) gr ’ EI,( E?;:?’:Z, - OCF
4(3H)»-Q@ink1o)in@ne, 2-(X, Eﬁicﬁl))mﬁpxyp@@w-) -@pitto€O0CH 3, - OH,
o o S s T R R S
4(1Hpriﬁhlzdnp6neom5 blyommamtdmmybhnilygm(aruposel ected from
RS by BB y 15 0 4; and each RS
4(3H)-Quinﬁﬂﬂ‘xﬂ6ﬁbd6¥dhl|0§b o2- h)ai'oxyl-:ﬁ oﬁElﬂxean} Et, CN, - COOH,
o e b N R bhrT) 2,0 01 2201
4(3H)-QNMH0& 2(§6}oawb12hydr&@pawﬁ(6m&)az, - OCOC( CH 3) 3,
4(3H5—Quinazolin%e(,:l2_|-(g—%r%hlo_-Z-hydroxyphenyl)-6-nitro-;

4(3H)-Quinazolinone, 6-chloro-2-(4-ethoxy-2-hydroxyphenyl)-;

4(3H)-Quinazolinone, 2-(4-ethoxy-2-hydroxyphenyl)-6-nitro-;

4(3H)-Quinazolinone, 6-chloro-2-(2,4-dihydroxyphenyl)-;

4(3H)-Quinazolinone, 2-(2,4-dihydroxyphenyl)-6-nitro-;

4(3H)-Quinazolinone, 6-chloro-2-(3,5-dibromo-2-hydroxyphenyl)-;
4(3H)-Quinazolinone, 2-(3,5-dibromo-2-hydroxyphenyl)-6-nitro-;

4(3H)-Quinazolinone, 2-(2-hydroxy-3-biphenylyl)-;

4(3H)-Quinazolinone, 2-(2,5-dihydroxyphenyl)-;

4(3H)-Quinazolinone, 6-chloro-2-(2,5-dihydroxyphenyl)-;
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O(CH 2)2N(CH 3) 2, 4-CH 3-piperazin-l-yl, OCOCH(CH 3) 2,

OCQO(cycl opentyl), -COCH 3, optionally substituted
W@bmeossps4 or optional |y substituted benzyl oxy. PABUSINE045506

compound according to claim 13, wherein: x is 1; each

R3 is independently d, Br, F, CF3, -OCF 3, M, Et,

%ﬁ .Qor 1; and eac:hh R5
4(3H) %lgal [ nnadzeg—&pen %1) é’grrﬁ 'F, CF3, Me, -OH, -OCH
(2- {232 (CATty O3] -ariGb)- Q@dshyl plNHOJ@ﬂ‘:Ieltl@xy - SQydnR4-(4-S0O

5.. The n cecording to claim 14,
hyéﬂ’?gcé}nﬁaz P&ybo?ﬂ?ogl ‘8‘“ elc g%%nﬁgl - 1 or a suitable
[2-{2 86 Carbdxg e diyl-athino}t2, l@hﬂuér(qﬂmpmm-dthoky}fi}hymb&'m Ha or
1%%uitable alt tql}gr erein: PGL is a suitable
Gy P@S&‘Fm‘ﬁf’ &t 38?‘8’15‘ acglic iy 4. each R3 is
independently hal ogen, CN, NC2, -N(R” )2, -CH2N(R ) 2,
%:OO?’ - NRCOR'
é:éN( RT‘)e @mPOEﬁNE%dbngCH%wﬂz w ., -SCPR,
xis 10982N(R )2, or an optionally substltuted group
sel ected from Q Coal | phatic, aryl, heteroa

|
each Ryig inslgpandenslyiCd, Bin By %‘?30%30&4?1 sl -COQd, yN@éC@éﬁ:ﬁ??’ -
NQQ% NQ P ) @(cﬁgﬁgcﬁxc |, .conal, O@boemt osCLoCHal- MH,ZCH;

erocycl oal i p G -C al s 0-5 each R5 is
CHgol oy N DTN SR, QB SN g T B
v 1 il ou T 1 2
_C_(gsiéfg)%jzf\léigzgﬁ op't Rl s mgr p%&%ﬁf om%k}érﬂﬂ yl;

, R) 2, -NR
pigepARy], mmi%c@l)lemeyyl mhenmm wwl) orpenzytyiye) 2(]?'
04Pé[@2CR -POQ(R) 2, -OPO(R) 2, or an optlonally
yis
substituted group selected fromC .C aliphatic, I,

each Retserrdsmnyltnﬂy@cBbEl € e B, CNet@?%yN’ba’rN@Hahi 191(Et 2 -
I . - -
NEEM:. SOfcrl 0, SRRSO fof 10, [ocH:CHs (CHOR-
NHK]QQHa, ﬁﬂﬁ)dNHa.c aomeﬁfem&(wC@Hg)asQGQ@é&ﬁ@Hm -y

odh Qe R, 01481, 8RLL20al 1Yo SHPRLELYS, BTty ApeRYBL COCH,,

optionally substituted phenoxy, or optionally substituted benzyloxy.

14.  The compound according to claim 13, wherein:
xis 1;
each R is independently Cl, Br, F, CF3, -OCF;, Me, Et, CN, -COOH, -OH, or -OCHs3;
yisOor1; and
each R’ is independently Cl, Br, F, CF;, Me, -OH, -OCHj3, -OCH,CH3, -CH,O0H, -
NHCOCH;j, -SO,NH,, -SO,NHC(CHa),.

15.  The compound according to claim 14, wherein said compound is compound

II-1 or a suitable salt thereof:
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group, a 3-8-nenbered saturated, partially

unsaturated, or fully unsaturated nonocyclic ring

wanobnep0@+ 3 het er oat ons i ndependent |y sel ect edpdT/082005/045506

ni trogen, oxygen, or sulfur, or an 8-12 nenbered A

saturated, partially unsaturated, or fully unsaturated

bi cyclic ring system having 0-5 heteroatons
indfpendently sel ected fromnitrogen, oxygen, or

S ur rrences of R are taken together

yéh thengmhﬁggﬂgégﬁﬂﬁgh they are bound to fo?n1an

optional |y substituted 3-12%nmenbered sat ur at ed,
partially unsaturated, Ny psat urat ed nnnocyclic
or bicyclic ring havi n 4 het erjoat ons i ndependent |y
sel ected from nitrogen,/oxy§en, sul fur; provi ded
that the follow ng c ounds are_gxcl uded:

4( 1H) - Qui nazol i none,

6-chl oro-2-[5-chloro-2-(2, 2- dlrnethoxyethoxy)phenyl]

j(lkb Qui nazol i none, 2-(2-Het hoxyphenyl) -

. - Qyi nazol i none, 2-(2,4-di net hoxyphenyl) -
OTaS%E%Qsa'%heﬁea ol i none, 2-(2, 3-di met ho,xy);ghen));l g
whméMJ}ﬂ Cplnazollnone 2- (2, 5-di met hoxyphenyl)-; Benzoic

noi m.nonet hyl ) am no]j

‘%a Wmhk 9&9@@8“Wx3§%g?u@qU|nazollnyl)phenyl ester,
x,somnnohydrochlorlde 4( 1H) - Qui nazol i none,

25 [ 2- ( a N
o § 5k AT e AR Bom,
-GH,6R® neobﬁkxym@am ) -CONRP ), f-DOONIRBE, TGOR s :NHCOOR’, -SO;R’,
_Sﬂzyjﬂg )@1; qggaiaglpﬁlqulg ggbstltute(d grouptsgl%z:(t%g Prglrl]lyé )C6Zli_pget§ch Xrlyf ;
h&erh%yl( é\f&&a}’ib@éﬂé)he&-r&l%lemqmbwy}y]clfsc&myp hé&eroarylC;-Cealkyl,
Cglnazollnecar oxylic_ ag
cyzlqa p@ﬂeﬁr&aﬁakyph%?fyw)clqahpfwna‘?h%lah4 0X0- :
yis 0 @-CU|nazoI|necarboxyI|c aci d,

2: (5- et hoxy- 2- met hox é d|h drao-4 i
each B deémqr@m%@aqg% %ﬁ ", -CHoN(RY;, -OR’, -CH;OR’, -SR’,

G AR Rgdione 2doki e, h@é@ézl\’fm( -_.OCOR’, -COR’, -CO;R’, -OCON(R Y,
propeny oxy) phenyl C%lnazollnecarboxyl
NRSO,RL;ARE IR o JJEOX(QRn)et -ABQBR ek (PR RPN g OPOR .,
xloﬁﬁoop doﬁa]lg‘éh&g&\?eld' &{b EQ%&’ frbf @fdﬁhphatlc aryl heteroaryl,
hoxy- élnet yl et
wiatiphdtic shetexeeycloaliphatic, arylCi- salkyl, heteroarle;- salkyl,
cycloahphatlcCI—Cﬁalkyl, or heterocycloaliphaticC;-Cealkyl; and
each occurrence of R’ is independently hydrogen or an optionally substituted C,.¢ aliphatic
group, a 3-8-membered saturated, partiaily unsaturated, or fully unsaturated monocyclic
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur, or
an 8-12 membered saturated, partially unsaturated, or fully unsaturated bicyclic ring
system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
or:
two occurrences of R’ are taken together with the atom(s) to which they are bound to
form an optionally substituted 3-12 membered saturated, partially unsaturated, or fully
unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms independently selected from

nitrogen, oxygen, or sulfur;
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6- Qui nazol i necar boxylic acid,
1, 4-di hydr o- 2- ( 2- met hoxy- 5- pr opoxyphenyl ) - 4- oxo-;
w®2Qa0e@aol | necar boxyl i ¢ aci d, PCT/US2005/045506
2- [ 5- (2- et hoxyet hoxy) - 2- met hoxyphenyl ] -1, 4-
di hydr o- 4- oxo-; .6- Qui nazol i necar boxyl i c acid,
2- (3-et hoxy- 2- nethox phenyl ) -1, 4-di hydro-4- oxo-;
providrCit aei0llAVHEE AaTBRINYHS fee B ided:

4(1H)1Q€’1ngioh¥5j(f 06- Zm&%-ilﬁt-{hl ME*IQgydn}letﬁaﬂké%ky)phenyu-;

I nazol | necarb c acl
4(1H)- an@n0hy@heo24?- mﬁﬂwm[l@n)'@)z propenyl oxy) phenyl ] -

i d,
4(1H)2Q%M(@E&{ Fﬁ’gxy%fﬁ‘éﬂ@'] -1, 4-di hydro-4- oxo-;
4(1HBQ@uazviinale] madmxl;dxmmeaﬁb-d,

= (.2, 3-.di ne henyl ),- 1 ,.4- di hydr o- 4- oxo-;

AHEQT RN eSSk gy ¢
Benzdic¢ deid] Ay ahmeizrifonenivil jamino] -3 2t t-dibyploehiyto 2-4- OXO-
B'QHi.ﬁ Ilpecarbo ljc Chd
quinagDl APy, aRRIHERE Rt byl phenyl ) - 4- OXO-
4(1HPQQubAvAAGe] DETakhgdsyy)bliensig; d,

2-]2- eth et hox 3- et hoxyphenyl ] -1,
40H%9h?ﬂ$%n%moggxnw@oﬁﬁ%ﬂﬁ%OI|necarboxyllc aC|d
4(1H)1Q€m§izl,o|ﬂ)sl&fe02-22|* -néthoRtphensyPhanfthorode@yp; , et hyl ester:

i nazol i no

4(1Hb&vlnezoélp?f}?e%ﬁ%s&f;thgwpbe@lw ettt hoxyphenyl )-:  Car boni ¢

4(1HRQhilazoBhNEl 2 @@taeé loﬁ@tfﬁéhl(\ﬁ’oﬁﬂknyl] 6-chloro-;
- |nazoI|none

2- (0- hydr oxyphen ﬁ%
6- Quwe@hy@@m%mﬂdﬂé 3- dan xypPhenylp-d Ardibxsdiomeny | ) -
6- Quﬁ‘lﬁi’eﬂ}léc@ﬂoﬁﬁ&qcidn@-'@ﬁethg)(}( ﬁnéﬂm@k%"h@m) 2aRiyaRxy. phenyl ) -

- -acetOX£phen 3H) - qui nazol i none. 17. The

6Qu@64?bé%?ﬁa)oaﬂmcm d-dihyded- %[[Zm‘nﬂl;oxx,‘,ﬁré} ein: xis 1or 2
pr%QyI%%Bheﬁ?u isSoxpndependently O, Br, F, CF3, -OCF3,

COOH, -NH2, -N(CH3 2, N(Et)2, -N(iPr)2,
6-QuingfolipEoRHE, acidobHidihy drecamgthox cHmetiphgny - 60D CHE, -
0XO0-;
6-Quinazolinecarboxylic acid, 1,4-dihydro-2-[2-methoxy-5-(1-
methylethoxy)phenyl}-4-oxo-;
6-Quinazolinecarboxylic acid, 1,4-dihydro-2-(2-methoxy-5-propoxyphenyl)-4-
0XO0-;
6-Quinazolinecarboxylic acid, 2-[5-(2-ethoxyethoxy)-2-methoxyphenyl]-1,4-
dihydro-4-oxo-;
6-Quinazolinecarboxylic acid, 2-(3-ethoxy-2-methoxyphenyl)-1,4-dihydro-4-
0X0-;
6-Quinazolinecarboxylic acid, 1,4-dihydro-2-(2-methoxyphenyl)-4-oxo-;
6-Quinazolinecarboxylic acid, 1,4-dihydro-4-oxo-2-[2-(2-
propenyloxy)phenyi}-;
6-Quinazolinecarboxylic acid, 2-[2-(2-ethoxyethoxy)phenyl]-1,4-dihydro-4-
0XO0-;
6-Quinazolinecarboxylic acid, 2-(2,3-dimethokypheny1)-1,4—dihydro~4-oxo-;
6-Quinazolinecarboxylic acid, 1,4-dihydro-2-(2-methoxy-3-methylphenyl)-4-
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CH2COH, - NHCOCH3, - NHCOCH( CH3) 2, - SO2NHZ2,
- CONH( cycl opropyl ), -CONHCH3, -CONHCH2CH3, or an

wWopitsoe@mitd y substituted group selected from PCT/US2005/045506

- pi peridinyl, piperizinyl, norpholino, phenyl,

phenyl oxy, benzyl, or benzyl oxy. 18. The conpound

according to claim1l7, wherein: x is 1; and R3is O,
oxpr;,, F, CF3, -OCF3, Me, Et, CN, -COOH, -OH, or

6- Qum%&&é?{)ox;- Qe cfé@?ﬁ%ﬁro@i < gfhg deﬂ} F‘JyﬂJ&F%y})g4 wher ei n:

epe F, CF3,
oxMe Et “NH2, -N(CH 3 2, -N(Et)2 -

6- Qumm%e&&ox%ﬁ@ﬁﬁfﬁﬁ&ﬁﬁh@m % P%“%@Jgjﬁu CH 3) 2,
dlhﬂﬁ@%ﬂﬁ 3)3, -OCOCH 2C(CH3)3, - Q(CH2)2N(CH3) 2,
6-QuitiSpis B il | LRt BRBHSRT 6 opti onal |y
m@mﬁ@h@{uted benzyl oxy. 20. The conpound according to
4(1H)cc:|ﬁgllnar1nqgéx?one\g£§r8et%%;@oxy M%L@me h%&%@%@l l’iIHgCI:HBrS F,
CarboniRh; ihy (el N ath B hydfoxdypheilyB-4esempound accor di ng

to claim16, wherein said conpound is conpound Ila-1
QuipazglingyPt abl e salt thereof: Ha | . 22. A conpound of

4(3H)’-%1Hwoﬁndﬁké 6- B&gpﬁ (@néﬁhbiﬁab@yl)sal t thereof; wherein:

is a suit droxyl protecting group; Cy is a

4(1H)y Quigazokipenet &65-3- ﬂ@m@Zﬂw@émmn@g M ii Jj kk H mmnn
2-2-BRA ?ﬂhe )u HORLIn@ A ¥Hhb¥e. Subst i tuted at one or nore

subs e carbon, nitrogen, or sulfur atons
17. The compound according to claim 16, wherein:

xis 1 or 2; and

each R® is independently Cl, Br, F, CF3, -OCF3, Mg, Et, CN, -COOH, -NH,, -N(CH3),, -
N(Et),, -N(iPr),, -O(CH,),OCH3, -CONH,, -COOCH3;, -OH, -OCH3, -OCH,;CHj, -
CH,O0H, -NHCOCH3;, -NHCOCH(CHz),, -SO,NH;, -CONH(cyclopropyl), -CONHCHj,
-CONHCH,CH3, or an optionally substituted group selected from -piperidinyl,
piperizinyl, morpholino, phenyl, phenyloxy, benzyl, or benzyloxy.

18.  The compound according to claim 17, wherein:

x 1is 1; and

R is Cl, Br, F, CFs, -OCF3, Me, Et, CN, -COOH, -OH, or -OCHj.
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with z independent occurrences of - R4; each z is
i ndependently 0-5; each R4 is independently hal ogen,
WEMocAKD44 - N(R 2, -CH2ZN(R )2, -OR, -CH2OR , P&RUS2005/045506
-CH2SR, -COOR, -NRCOR, -QON(R) 2, -OCCON(R ) 2,
COR, -NHCOOR , -S2R, -S2N(R) 2, or an optionally
substituted group selected fromGC .C aliphatic, aryl,
héPer odhedompoyed asadridipae ¢leim Hewderomycl oal i phati c,
ymoq‘r c1O -C al kyl, heteroaryl G -C al kyl,
%/c? oal i phati cC| C al kyl, or heter ocycl oal i phaticG -C
each Rl & yldepeadesly@:l4Br, EaClfy, M8, Ets CNnd&peih.deirt,) yNOE: pgeHEDLCN,

N0 R N 500 CH R O, DGR CHH. -
NBORGHj; NH@@HH SONHRRH),: STMRH; ), 20QBCHC(ORi,onal | y

ORI e Bamtpiats ccobBare Pl ran 0%

optionhlfs sugstﬂﬁtkd’ﬂ)hen&'b@t e pabydlGisnksaaiddenzyloxy.
cycl oal i phat| cC -C al kyl, or heterocycloaliphaticC -C

al kyl ; is 0-5; each R5 is independently hal ogen, CN,
NGB, ﬂ%&&n und 4£eEBRAUnR 19 c1dim 19 MheremCH2ZOR , - SR,
-CH2SR -OON(R) 2, -S(O2N(R) 2, -OC(R‘

YISOOCéijd COZR' _0OON(R) 2 -NR SRR, -OP(O(COR )2,
S s CF(BQ)Iﬁ R, M. OHCR‘(,@LZ@(?H cHi( G268, +NHE&E3, $8,NH,,
)’ or an opti onal i y substituted group sel ected
qub'ﬁi Hewl | phatic, aryl, heteroaryl, cycloaliphatic,
het er ocycl oal i phat| c, aryl G - C al kyI , heteroaryl G -C
al kyl, cycl oaliphaticC -Ceal k
héler ozfpfmmopwﬁm@ré@gi@aw whaqqul saidcempeendris ereround
) tly hydrogen or an optionally
Hal%} g‘?fatbﬁsggg%ggpal i phatic graup, a 3- 8- nenber ed
sat urated, partially unsatur&ted, fully unsaturated
nonocyclic ring having Q et y o i ndependent |y

sel ected from nitrogen, ep orf_sul fur, or an 8-12
menbered saturated, PH&tiall YW ungatyrated, or fully

unsaturated bicyclic ring systemawing 0-5

het er oat ons |ndependently sglected from nitrogen,
oxygen, or sul fur; ccurrences of R are taken
together with the aton(s) to which they are bound to
form an optlonally substituted 3-12 nenbered

s&tur ates@mrpdaf ermpla i€ at urat ed, or fully unsaturated
nmonocyclic or bicyclic ring@yaving 0-4 heteroatons

i ndependently sel ected { htr%gpn, oxygen, or
sul fur; P G

N
(R%x

(R%)y
Ic
or a suitable salt thereof;
wherein:
PG! is a suitable hydroxyl protecting group;

Cy is a ring selected from:

4 (R*) (R*)
Y\A;\N/\/(: )2 :"\;\@ i r'\{N/\/\I ¢
L_NH 0
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provi ded that the foll owi ng conpounds are excl uded:
Qui nazol i ne, 2-(2-nmethoxyphenyl)-4-( 1-pyrrolidinyl)-
WaRN0p/a&0k4 Ne, PCT/US2005/045506
6- br ono- 2- ( 2- net hoxyphenyl ) - 4- (4- nor phol i nyl ) -
Qui nazol i ne,
6, 8- di chl or 0- 2- ( 2- net hoxyphenyl ) - 4- ( 4- nor phol i nyl ) -
c€ui nazol i ne, ﬁkbronn-z-(2-n&thoxypheny|)-4-U
-pyrrolidinyl)-; Quinazoline,
6, 8-di chl or o- 2- (2 nethoxyphenyl) 4- (1 -pyrrolidinyl)-
wwmcplnazollneNW“

(2 fl uor 4 oxyphe Wfi thoxy 4- ( 4- nor phol i ny
G#QZ f1uorode nethoxyphe £ 4- (4 met hyl -
pi peri di ny - (trlfluo nmet hyl ) -;
tf Cyclopropanégérboxyllc a0|&?
34, uor o- 2- [ 7-met hyl - 4- (4- met hyT™~| pi peri di nyl) -
fﬁ%gglnazollnyl %henyl este2<:5§§Z?noic aci d,
t hyl -
kg/ | uor o- 2-[ 7- neK%VJ 4- ( 4- ﬁ@ﬂ - pi peridinyl) -
2- qui nazol i nyl ] phenyl est &r 7 But anoi ¢ acid, 3-methyl -
18 fl uoro-2-f7-nigthyl -4-(4- netHﬂd-I-piperidinyI)-

«qulnazollnylkphenyl est er.,. Cycl opent anegar boxyl i c
acid, 3- quoro$g [ 7- met hyl & (4- nethyl-lphper|d|nyl)

-qELnazolln henyl estgf;Propanoic E%QS

I met hyl
| uor o- 2- [7 thyl-4-(4-

hy! - | pi per Pgnyl)
2 qui nazol i nyl'{ pR8ayl ester; %tan0|c ad
3, 3- di met hyl -, (R

3ﬂfluoro 2- [ Tmmet hyl - 4- (4- maiphyl - | pi periéeb nyl) -
I |1 ph I t
B N e
w?ﬂﬁ b @laksHnbat becuReReE sz irte,

(buty Isulfonyl)-4 [ 2- (2 4- di met hoxyphenyl ) - 7- met hyl -
each zis "éﬂfjp‘ﬁléifﬁlyl %31 1-; Phenol,

each R* i kﬁ&@ﬁéﬁd&niﬂlan&g&hxﬂN Mzﬂmt)py@ﬂm(w)geoml “ay,OR2-SRI| N
azolln acetate est er azl ne,
GESBUOPOR! - FRAK - CONR 2 PGB 6 Rt hOEARRY FOR
S(dzf\lkl{ hugr éﬂrﬂfﬁlgﬁﬂll}' sfi5saidaaFQpi Bt kd from C;.Cealiphatic, aryl,

PI'pef azi necar boxyl i ¢ aci d,
heierngybpmlmhgha(ng,h@grqapdglyy@ﬁt}q ytyl{ll-Cﬁalkyl heteroarylCi-Csalkyl,

cycloaliphaticC;-Cgalkyl, or heterocycloaliphaticC;-Csalkyl;

x is 0-4;

each R? is independently halogen, CN, NO,, -N(R’),, -CH2N(R’),, -OR’, -CH,OR’, -SR’,
-CH,SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R’),, COR’, -NHCOOR’, -SO,R’,
-SO,N(R’),, or an optionally substituted group selected from C;.Cealiphatic, aryl,

(R%)/

heteroaryl, cycloaliphatic, heterocycloaliphatic, arylCy-Csalkyl, heteroarylC;-Cealkyl,
cycloaliphaticC;-Cealkyl, or heterocycloaliphaticC;-Cgalkyl;

y is 0-5;

each R’ is independently halogen, CN, NO,, -N(R’),, -CH;N(R’),, -OR’, -CH,0R’, -SR’,
-CH,SR’, -NRCOR’, -CON(R’),, -S(0);N(R’),, -OCOR’, -COR’, -CO,R’, -OCON(R’),,
-NR’SO,R’, -OP(O)(OR’),, -P(0)(OR’);, -OP(0),0R’, -P(0),OR’, -PO(R’),, -OPO(R"),,
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qui nazolinyl]-, 1,1-dinethylethyl ester; Carbamc
acid, (2-nethylpropyl)-,
wo 2Q08/06ed441et hoxyphenyl ) - 7- met hyl - 4- qui nazol i npd1/US2005/045506
-4-pi peridinylester; 6-Quinazolinecarboxylic acid,
4-[4-1(1,1-di nmethyl et hoxy) carbonyl ] -1I pi perazi nyl ] -
2- (2- met hoxyphenyl ) -; and Benzenesul f onam de,
or&nrﬂptlhﬁxysﬁ)sfnatekllgfc[uasélaetasrbﬂrdm@ phediphidtic; deyhjbtte@agl,i nyl |

R ST T

cycfoallp r&ut@,a@(laﬂ(yh»ﬂn@w&ycmﬁmﬁlﬁﬁ&@lr@awnupd Qy is

tidi ol i di n-1-

each %‘é@yémg Bf Bi lﬁgrdsaqnﬁerﬁy/ e'&%ﬁoqaﬂpg%ﬂé ly %Fbég‘ﬁggdl ‘3)5339/0
ngh[; ) 308 ﬂle&%gﬂéﬂ 52@1&5@5 ;ﬁiftlaﬁaﬂunsﬁﬁ%hedqér ﬂuﬂi hﬁ@ﬁl@ﬁdé_tﬁgéﬂdc}’chc
rmgxleamgzo 3 hemzrpml}lgmdel@e@qﬁy 2@29131 frqmmqgen Omm)sulfwr

an_ %%&W (IDN( Q_&'H?saturaw 6%&%%rated bicyclic ring

sys€(n)a@BEPCH(eGHSAoms m(l;( quee@.ﬁg)@mtrogen oxygen, or sulfur;
C(O)CH(O—I)CHZCH(CHS)Z - C( O CH( OH) CcH2C( CHB) 3,
-NHC(IIIHS -C(O C(CH3) 3, -COQ(CH2) 2CH3,
two oc@r@)lmcﬁg)@en to@¢UBreHIChBatom(s) gmw@p]p they ate|bpund to form an

%ﬁi‘)%gﬁ)! g‘uﬂgtﬁ\?tecgg 9? H—ha%lar%& ga%%atfeﬁ jﬂh(aﬂk [ éetﬂ&/ lor fully unsaturated

erizin
mphmyylhmyb,lcybmmgg having ﬁz‘wem@atomOHQ@pcdl@ﬁe quq:ctedrf;ﬂm dyl,
CH2t hiazolyl; x is 1 or 2; each R3 is
nifrg epé’h‘/ g‘br{m"Pr S“q%j”, Br, F, CF3, -OCF3, Me, Et, ON,
providéd®hid, the- fNHRwing Nélﬁibdﬁl)@s are epi{uged:2, - N(i Pr) 2,

o bR b R e 0
Qulnam&ﬁﬁﬂy@h@pﬂbwkhbxyphgﬂlﬂ-mmofww or an
itute rom
QuingZBfigd PRty 2o TR SRR ) boony !
Qumﬁbﬁﬁﬁ{ |6Q9§Mno bQD-Zx}ékhoxﬂihebﬁPlZ yi py«yohdmyn)s 0- 4; andeach R5

IS indep CN - COOH,
QumaszQe % N? %—P —mq{kqéty?l?nylz) 4%ppﬂ:r?lédmy% CH 2) 20CH3,
Qumazgmﬂav 2&@%&:}1@ fahenyl) @ 3thox THiR Gidﬁphoh@‘H)ZQ-l -

Qumazemzﬁr %@(uemﬁ @ethoxm?@p@;%(@F}%‘?&Pweﬂ&n%ﬂ
(tiflvoregngdhdst azi n- | -yl , OCOCH(CH 3)2, OCO(cycl opentyl ),

Cycldpq:éﬁh&arboxyhc acid, 3-fluoro-2-[7-methyl-4-(4-methyl-1-
piperidinyl)-2-quinazolinyl]phenyl ester;

Propanoic acid, 2-methyl-, 3-fluoro-2-[7-methyl-4-(4-methyl-1-piperidinyl)-
2-quinazolinyl]phenyl ester;

Butanoic acid, 3-methyl-, 3-fluoro-2-[7-methyl-4-(4-methyl-1-piperidinyl)-
2-quinazolinyl]phenyl ester;

Cyclopentanecarboxylic acid, 3-fluoro-2-[7-methyl-4-(4-methyl-1-
piperidinyl)-2-quinazolinyl]phenyl ester;

Propanoic acid, 2,2-dimethy!-, 3-fluoro-2-[7-methyl-4-(4-methyl-1-
piperidinyl)-2-quinazolinyl]phenyl ester;

Butanoic acid, 3,3-dimethyl-, 3-fluoro-2-[7-methyl-4-(4-methyl-1-
piperidinyl)-2-quinazolinyl]phenyl ester;

Quinazoline, 7-chloro-2-(2-methoxyphenyl)-4-[3-(trifluoromethyl)-1-
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optionally substituted phenoxy, or optionally

substituted benzyl oxy. 24. The conpound of cl ai m 16,
wWoOb@sesaa4 X i s 1; and R3 is at the 7-position BET/UN®05/045506

qui nazoline ring and is -d, -CH3, -CH2CH3, -F, -CF3,

- OCF3, -CONHCH 3, -CONHCH 2CH3, - CONH(cycl opropyl),
pyrofdidyy);- NH2, - OCH2CH3, or -CN. 25. The conpound

according to claim24, wherein: x is 1; and R3 is at

Piperazine, T(mbslﬁltlfooml)ﬁfm(hé dé;fmtmghdnnléﬂrmﬁ@yldnd is -d,
quir@gdinyllcH2CH3, - F, - -OCF3, -0OCH3, or -0OCH2CH3 26.
0, t n said
PhenJ@ﬂﬁ&;ﬁg‘-’ﬁﬂ%@ﬁ%@ %/C 1% érf'?i Zﬁ%ulrg)@@ﬁ@)gl %t her eof :

e A compound of fornulalll or a suitable
Pipersznd, 1{(hayledfonyhd R €2-fluproismeOthdyypbanyh-R3 i S
(trifhxdammﬂ@em hyindralimden, CN, NO2, -N(R ) 2 -CH2N(R' ) 2,

1P1pe x 1c ac%@g{y %_-Igzd&éhoxyp ) S@R’
q“"’é ?;feir’onal |y substituted group

Carbdgit esill qd n{dﬂ@n@r@ylp RI2-@hadthaxyplahyl)-7-thahygioar yl |
quﬁMEd)lﬁ@l]iétp[hpéridﬁ:nyl bedrer ocycl oal 1 phatic, aryl G - C al kyl,
het roa al k ph ticC -Cnal kyl, or

6-Quigggolipera 6’?‘ éﬂqcﬁhﬁﬁl%l ‘é:%\‘lgba@ﬂhox carongllg- each R5 is
PRI PY O RPOY B 2n , -N(R )2, -CH2N(R )2,
Benzer@iggolgarﬁfﬂdg)Ci%rz)ethof%ﬁgi%1 fﬂjza@%ethowaR' )-4-q B%ﬁ?ﬁ ];] g -
- 27 d 3 - -
| Lo Meor;] AT {O%(Qg'()(]?‘) 2. LOP(0) 20R |
-P(O)ZCR -PCXR’ )2, -OPQ(R )2, or an optionally

SYRSt i frpd @dﬂnlﬂ,ﬁw&c&ah%% 8inf 2DWnEleinC al i phatic, aryl,
‘het eroaryl cl oal i tic, heterocycloallphatlc

PG igg W@Plﬁ@%lpkxllpmtﬁ?é‘ﬂé B®#Py| G - C al kyl ,
Cyis ﬁi/é%lldﬁlai S'p(g")‘tﬂyﬁ‘gldlﬁz laSll l@fj plpeﬁdll?%&ﬁ(ﬁ&j: )Slcﬂ)lﬁé}hilm'i%ﬁ k&g C

‘each occurrence of i ndependent 'y
om@dalbge@hsttwefhwtb@ﬂC@ﬁlarelnyessmBst ituted C aliphatic

each Y @%ﬁe éﬁdén deﬁP‘f-‘f@d , At Urated;, cRerdhah! ~VN(CH3)2, N(Et),,
unsaturatred. or ful y unSat ufateéd fonocycl
-N(@iPr),, —O(CHZ)ZOCHg, -CONH,, -COOCH3;, -OH, -CH,0H, -NHCOCH3, -SO,NHj,,
-SO,(CH;);CH3, -SO,CH(CH3),, -SO,N(CH3),, -SO,CH,CHj3, -C(O)YOCH,CH(CH3),,
-C(O)NHCH,CH(CH3);, -C(O)CH(OH)CH,CH(CH3),, -C(O)CH(OH)CH,C(CHas)3,
-NHCOOCH3, -C(0)C(CHs)3, -COO(CH,),CH;, -C(O)NHCH(CH3),, -C(O)CH,CHj, or
~ an optionally substituted group selected from -piperidinyl, piperizinyl, morpholino, C,.
salkoxy, phenyl, phenyloxy, benzyl, benzyloxy,'-CHzcyclohexyl, pyridyl, -CH,pyridyl, or
-CHj;thiazolyl;
xislor2;
each R% is independently Cl, Br, F, CF;, -OCF;, Me, Et, CN, -COOH, -NH,, -N(CHj),, -
N(Et), -N(iPr),, -O(CH;),OCHj3, -CONH,, -COOCH3, -OH, -OCH3, -OCH,CHj, -
CH,OH, -NHCOCH;, -NHCOCH(CHj3),, -SO;NH,, -CONH(cyclopropyl), -CONHCHs,
-CONHCH,CHjs, or an optionally substituted group selected from -piperidinyl,
piperizinyl, morpholino, phenyl, phenyloxy, benzyl, or benzyloxy;
y is 0-4; and
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ring having 0-3 heteroatons independently selected
fromnitrogen, oxygen, or sulfur, or an 8-12 nenbered

we adoanedoed, partially unsaturated, or fully unBet/UsBHES506
bi cyclic ring system having 0-5 heteroatons
i ndependently sel ected from nitrogen, oxygen, or
syl fur; or: two occurrences of R are taken together

each By windependenttylshr. £ oCtnMenEt Gly-GOQHdFhd-NEHbr M(EDe. -
Nap;) 0@@1@/ ovyRsSIdoNte %@oéﬁg,“ﬁﬁb%@% SeEai,eGH,0H, -

Unsaturat ed, or ful unsaturate rmnocycl I C
NHﬁQﬁH}ycﬂQzNHn,l ﬁ@z%ﬁ%)z&%@@(ﬁéﬁbaﬂﬂﬁcﬁﬁ‘d@ﬂ@mdent Iy
r n
O A R AL Eb L AR OYBER B, S EclogBhH, S8
o;(tloln)llywhbmtgted ghen@ryopr eptidnatlyissbstinged HehzhoX®3 i s not :
chloro in the para-position; or nethyl in the
par a- posi tion. 28. The conpound according to claim?27,
vvlier ei fihe conipmudd aficladm landheedash R3 is i ndependently d,
! F, CF3, -OCF3, Me, Et, CN, -COOH, -NH2, -N(CH3)2,
xis a“ﬁ(Et)z IN(JPr)2, -Q(CH2)20CH3, - CONH2, - COOCHS,
¥ is at@t 7-p&3idd, of KR akine rin G20k CL NHGOQHB,CH, -F, -CFs, -OCF;,

%MM@?@M&% R QGG r -CN.

gr oup sel ected from -pi peridinyl, piperizinyl,

rph henyl ox enzyl, or benzyloxy.
285 1 ih%aﬂ;@a?fﬂ%a@é@ﬁ el 3. srewrzs, wherein: x. is
x,s1landand R3is d, Br F, CF3, -OCF3, Me, Et, CN, -COOH,

- OCHS. . The conmpound accordin to claim 29
*is %ﬁ%%??ﬁmgr qféhedluzrm%ws rigg afl iReCl scﬁsn&%féyéﬂheﬁt 14F3cOCE
(ﬁfH3,Er_(@'i—§ , Et, CN, -COCH, -NH2, -N(CH 3)2,

N(Et)2, - N(iPr)2, -O(CH2)20CH3, - CONH2, - COOCHS,
-OH, -OCH3, -OCH2CH3, -CH2OH, - NHOOCH3, - SO2NH2,

N I 1m ound 1s compoun
P S i TP S o

O(
Ilc- IM%?blpéﬁéﬁhﬁfypf) COCH3, optionally substi t ut ed
phenoxy, or optionally subst Ht ut ed benzyl oxy.

)
%@@gﬁ

Ilc-1.

27. A compound of formula III:

(R% N ]\
| R3),
@ka’H "

or a suitable salt thereof;

wherein:
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31. The conpound according to claim30, wherein: y is
Cor 1; and RS is O, Br, F, CF3, M, -OH -OCH3,

WO S061AGIH84 - CH20H, - NHCOCH3, - SO2NH2, - SO2NHQCOHBYR05/045506
32. The conpound according to claim 31, wherein said
compound i s conpound Hi -1 or a suitable salt thereof:

33. A conpound of fornmula IV:IV or a suitable salt
XISQf‘\’ereof wherein:. x is 0-4; each R3 is independently

eachliﬁcll_slgiﬁ%enc@h’eg h\m’gen (N(JFN())z, ZN(R’EH@M&@ )22-OR’ O%Hzokz’ -SR’,
-CHe ﬂqcn& WR’ @@m ocd%mz, CO%@@N-I@O%@ -SEeR’,
_§0,M0RE )% QR gh Lrytloamgsstubstuat@@glgwge@ec&eIf,%a; @ldcﬁfar,amlparﬁ

al1phatic, aryl, "heteroaryl, cycloali phatic,
hh@tc@rxhcty@lbdmhatmh@tﬁr@cycmaypl@inc,@rxéck(}ta,lkylhélp@r@aﬂﬁji Gialkgl,
I P L= ) .
Tt B%f%fﬁ%%h%?*%%é%&@b*‘?éh G 5. each Rs s
yisQ-frdependent | y hal ogen, -N(R) 2, -CH2ZN(R) 2,

each @@dyﬁ%ﬁghamgg&&v I@S%ﬁl(”)z i M, Oc%r\lgch%oé SR,

-CHESIGOWQR’ @QN%WWSIOBN(R’B( QOCOR, )C@R -Q@RRO) [DF@N(R )2,
- 0 t )
R PR RTR, R G B P08 SRR Ppp
oh e eptivasliyl subaipaedgbupiedicted frohﬁtle(rtﬁongmh@ ahyil feaidacyl,
c?{}%zlfhg):h:‘;tl%p elé?kr%;%y E;t)lgirlf%glw& 8:63&3’? %ete%ax‘le 1-Cealkyl,
chﬂbzerpamcchQiadlié)phalthbeﬁacy@amlpkadcc,-E@adk)eaa'nb olclcur rence of
is in nt en or a tion
eac“§&‘6‘§‘€f“t"d’? e SF?%HEQWY@“%% B %P%S“%Y r?ié‘i*n“g‘&?%jucl ¢ aliphatic

gBctip L a%eﬁbmuawdtshta}altew pk{iﬁﬂlyuﬁlﬁﬂuﬁdted @i fufllyl unyarsta@a rshedyest
nonocyc| |§1 ri n havi n%n hetergatorrs i ndependent |y
riag haupedr 3 MestRafms e de'b‘ Efted GPmFIegp, OX¥Eenay %lf&fz or

amsnfaeﬁ&ﬂbe&ﬂts%ﬁt&dparﬁﬁrytdnadtdrytew 03 amynﬁm&*ate@ bick&lclnhg
unsaturated bicyclic ri ng stem having 0-5
(3

Shéte PyAredire h?tﬁ’iﬂ’é‘ﬁgﬁ dnslspg |seleetedifren GHsED OH YR, OF sulfur;
opxygen, or sulfur; or: two occurrences of R are taken

together with the aton(s) to which they are bound to
two occurrences of R’ are taken together with the atom(s) to which they are bound to

form an optionally substituted 3-12 membered saturated, partially unsaturated, or
fully unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
provided that:
(1) x and y are not simultaneously zero; and
(ii) when y is zero, and x is one, then R? is not:
chloro in the para-position; or

methyl in the para-position.

28.  The compound according to claim 27, wherein:
xis1or2;and
each R is independently Cl, Br, F, CF3, -OCFs, Me, Et, CN, -COOH, -NH,, -N(CH3),, -
N(Et),, -N(iPr),, -O(CH;),OCHj;, -CONH,, -COOCHj, -OH, -OCH3, -OCH,CH3, -
CH,OH, -NHCOCH3, -NHCOCH(CHj3),, -SO,NH;, -CONH(cyclopropyl), -CONHCHj3,
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forman optionally substituted 3-12 nenbered

saturated, partially unsaturated, or fully unsaturated
WOorneo§okd c or bicyclic ring having 0-4 heter ot DUS2005/045506

i ndependently sel ected from nitrogen, oxygen, or

sul fur; provided that when x is one and Ris nethyl in

the 3-position, then when y is one, R5is not -S-CNin
-QONH@H {11, b1 zoroptiSahlly Titstimedgonpdelagedirah agperatigl.ai m

p1e§-(rlzn}\%T errgq?_:f)h%&gé plhg’lt%#%eny xya%glzy aC I_IRB I .I?ﬂ"e_lgendent ly

-N(CH3) 2, - N(Et)2, -N(iPr)2, CXCHZ)ZOCHS CO\IHZ,

- RiticocHeqapound aseprjng t© 91&%%( <‘9’)17%rf3’6‘pr opyl ),

x is 17 &g@NHCH3, - CONHCH2CH3, or an opt| onal 'y substituted

5. aboup sel ected from - iﬁerldl nI¥ (5 er|2|nyl

R’ is &b Bt GFnaOCER &y Eb PhergPEPHERGH or benzyl oxy.
35. The conpound according to claim 34 wherein: x is

1, and R'3 is d, Br, F, CF3, -0OCF3, M, Et, CN,
_ 300H, Theyqmpgknd goepding agclamigd, (‘:"6‘ﬁ‘66‘und according to

ylsOC4| i4n 35, V\,hereln y is 0-4; and each R5 |s
i ndependent |y , Br, F, CF3, M, Et

each RN @Hegf)ngentlyN(lEBl) B, CEs, Nfei Fs 5291 —C@Wo@l@ ahc&i@&z
H,) JtH, Kdify, (SbeH B @@Q"LOCH OH, -
Nt‘%ﬁé@ 252?%2& cH3y 2, occ%w&) 3, -
NH@G@?zZN@N@),ZSOM@@Pszp G@Hs sy10CQ§E§®§|4f(3@Hs)r2
gﬁg ﬂ?@"ﬁ €8 I:H%tﬁ‘ﬁ dperty8dCOCH;,
© eﬂ%%gh%g’?ﬁ%%f %%)ﬁraa y su%st I tut e benz o>?§ 5’27 The
opmnphusatistigedpltinpxy, Dmrﬁﬂoaalmsg@%ﬂmmzxiexw is Cor 1;
and R5 is d, Br, F, CF3, Me, -OH, -OCH3, -OCH2CHS,
-CH2OH, - NHCOCH3, - S2NH2, - SC2NHC(CH3) 2. 38. The
cdﬂpouﬁhlcannmnddmgo@gabaliamﬂ,whmmei n sai d conpound
gpound V-1 or a suitable salt thereof: IV I
y1800r1 a
R is Cl, Br, F, CF;, Me, -OH, -OCH3;, -OCH,CH3, -CH,OH, -NHCOCH3, -SO,NHp, -

SO, NHC(CHz),.

32.  The compound according to claim 31, wherein said compound is compound

III-1 or a suitable salt thereof:

33. A compound of formula IV:

(R3)x (RS)y
S
N/lko
H CN
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v
or a suitable salt thereof;
wherein:
X is 0-4;
each R® is independently halogen, CN, NO,, -N(R),, -CH;N(R’),, -OR’, -CH,0R’, -SR’,
-CH;SR’, -COOR’, -NRCOR’, -CON(R’),, -OCON(R’),, COR’, -NHCOOR’, -SO,R’,
-SO2N(R’),, or an optionally substituted group selected from C;.Cealiphatic, aryl,
heteroaryl, cycloaliphatic, heterocycloaliphatic, arylC;-Cgalkyl, heteroarylC;-Cgalkyl,
cycloaliphaticC,-Cgalkyl, or heterocycloaliphaticC;-Cgalkyl;
y is 0-5;
each R’ is independently halogen, CN, NO,, -N(R");, -CH,N(R’),, -OR’, -CH,0R’, -SR’,
-CHzSR’, -NRCOR’, -CON(R’),, -S(0);N(R’),, -OCOR’, -COR’, -CO,R’, -OCON(R’),,
-NR’SO,;R’, -OP(O)(OR’),, -P(O)(OR’),, -OP(0),0R’, -P(O);0R’, -PO(R’),, -OPO(R’),,
or an optionally substituted group selected from CiCealiphatic, aryl, heteroaryl,
cycloaliphatic, heterocycloaliphatic, arylC;-Cgalkyl, heteroarylC,-Cgalkyl,
cycloaliphaticC,-Cgalkyl, or heterocycloaliphaticC;-Cgalkyl; and
each occurrence of R’ is independently hydrogen or an optionally substituted C,.¢ aliphatic
group, a 3-8-membered saturated, partially unsaturated, or fully unsaturated monocyclic
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur, or
an 8-12 membered saturated, partially unsaturated, or fully unsaturated bicyclic ring
system having 0-5 heteroatoms independently selected from nitrogen, oxygen, or sulfur;
or:
two occurrences of R’ are taken together with the atom(s) to which they are bound to
form an optionally substituted 3-12 membered saturated, partially unsaturated, or
fully unsaturated monocyclic or bicyclic ring having 0-4 heteroatoms
independently selected from nitrogen, oxygen, or sulfur;
provided that when x is one and R? is methyl in the 3-position, then when y is one, R® is not

-S-CN in the 4-position.

34. The compound according to claim 33, wherein:
x1is 1 or2; and
each R? is independently Cl, Br, F, CF;, -OCF;, Me, Et, CN, -COOH, -NH,, -N(CHjs),, -
N(Et),, -N(iPr),, -O(CH;),0CH3, -CONH,, -COOCHs3, -OH, -OCH3, -OCH,CHj, -
CH,OH, -NHCOCHj3;, -NHCOCH(CHj),, -SO;NH,, -CONH(cyclopropyl), -CONHCH;,
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-CONHCH,CHj, or an optionally substituted group selected from -piperidinyl,
piperizinyl, morpholino, phenyl, phenyloxy, benzyl, or benzyloxy.

35.  The compound according to claim 34, wherein:

xis 1; and
R%is Cl, Br, F, CF;, -OCF;, Me, Et, CN, -COOH, -OH, or -OCH;.

36.  The compound according to claim 35, wherein:
y is 0-4; and
each R’ is independently Cl, Br, F, CF3, Me, Et, CN, -COOH, -NH,, -N(CH3),, -N(Et),, -
N(Pr),, -O(CH;),OCHj3, -CONH,, -COOCHj3, -OH, -OCHj3, -OCH,CH3, -CH,0H, -
NHCOCHj3;, -SO,NH,, -SO,NHC(CHs;),, -OCOC(CH3)3, -OCOCH,C(CHs)3, -
O(CH;),N(CH3),, 4-CH;-piperazin-1-yl, OCOCH(CHz3),, OCO(cyclopentyl), -COCHj,

optionally substituted phenoxy, or optionally substituted benzyloxy.

37.  The compound according to claim 36, wherein:
yisOor 1; and
R’ is Cl, Br, F, CF;, Me, -OH, -OCH3, -OCH,CHj3, -CH,0H, -NHCOCHj3, -SO,NH>,
-SO,NHC(CHa),.

38.  The compound according to claim 37, wherein said compound is compound

IV-1 or a suitable salt thereof:
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